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Electric     Motor    Car    Cub,    Meetings,    576, 

672       • 
Electrical       contractors      plan       get-together 

meetings,    936 
Electrical  development   discussed   at  meeting 

of    various    interests,    1199 
Refusal    to    purchase    municipal    gas-ligbting 

equipment,   5 
Brackets:  _ 

Boltless,    Line    Material    Co.,    '915 

Concrete,    Panama   lock   lighting,    ^240 

Brickyards: 

Energy   costs    in    eleclricallv   operated,    1112 

Savings  with  motor-operated  clay  excavator, 

•1162 
Bridge   with   trollev-wire   slack   take-up.    ^909 
British     Association     for     the     .\dvancement     of 

Science.    Annual    meeting    618.    675 
Brooklyn.     N.     Y.,     Post    Office.     Central-station 
service   for,   •541 

•Indicates  illustrated  articles. 


Brush  discharge  with  special  reference  to  the 
generation  of  orone.  By  A.  Vosnacr, 
(D.)   969;   Comment,  933 

ISrushes,    Carbon: 

Selection   aid   operation.      By   VV.    P.    Poyn- 

ton,    621 

Thin    brushes    give    trouble,    1070 

Bureau  of  Standards,  Relation  to  national  com- 
missions.    By   E.   B.   Rosa,  941 

Burners    for    oil      (See    Oil    buiners) 

Busbar    supports,    Delta-Star    highlensoon,      973 

Busbars,  Current  distribution  in.  By  VV.  O. 
Schumann,    (U.)    495 

Bushing,  Universal,  New  Process  Specialty  Co., 
•1076 

Business   outlook.   217,    1193.    1243 


Cable  clamp,  Boltless  sel  .'-tightening,  •201 

Cable  banger  for  mine  service.   Electric  Service 

Supplies   Co.,   ^48 
Cable    pulling    record,    Panama    Canal,    734 
Cable-reel    jack,    .Mullin,    '1234 
Cable    supports    and    sleeves,    Norris,    "498 
Cable    supports    for    interior    work,    •291 
Cable     testing    plant     of     Siemens-bchuckert    Co. 

By    Leon    Lichtenstein,    (D.)    247 
Cables    (See    Wires,    wiring  and    conduits) 
Calculating    machine.    Ensign    electric,    '1127 
Olifornia    Commission    news,    71,    175,   417,    577, 

683,    835,    1099  .     ,    ^ 

California    State    Association    of    Electrical   Con- 
tractors,   Annual    meeting,    461 
California    State    Railroad    Commission,    Report 
of  committee  on   inductive   interference, 
733;    Comment,    723 
Calorimeter    bomb.    Thermoelectric.     (D.)     •1282 
Camera,    Electricallv    operated   slot-machine,   Ash- 
ton- VVollT.  '102 
Canadian    Conservation    Commission    opposed    to 
private  development  at  Long  Sault.  272 
Canadian    Electrical    Association,    Convention,   9, 

69,    183  „          .     . 

(^nadian    Water-Power    Commission,    168 

Canal  rays.  Transmission  of    ..irough  thin  parti- 
tions.     By    A.    N.    Goldsmith.    (D.)    392 

Cape   Cod  canal.   Electric  service.    •376 

Capiul,    Return    must   attract.    563  

Car,    Exhibition,    of    the    Middle    West    Utilities 
Co.,    *188 

Carbon  electrodes.   Use  for  scrap.  493 

Carborundum  refractories.  Unique  matenal.     By 
F.  ,1.  Tone,   (D.)    549 

Carboy  inclfnator.   McCord,   '812 

Carrier    system    for    transporting    mail    or    pack- 
ages in  tubes,  706 

Catenary   construction    (See   TransmiMion) 

Caustic,  Electrolytic  production  of.     By  J.  B.  C 
Kershaw,    (D.)    496 

Cell,    Bums-Boston    improved    primary    wet,    152 

Cellar    drainer.    Electric,    '1233 

Cement,     Johns-Manville     high-temperature,     760 

Central-station    business: 

Amherst.    .Mass.,   Current    supply    for    VVest- 

Appliance  sales.     By  VV.  E.  Robertson,       748 

British   experience.    1242 

Denver,   Col.,  •lOH 

Providence,    R.    I.,    431 

Sound     merchandising     principles.       By 

VV.  G.  Stetson.  627 
Southern  California  Edison  Compaliy  s 
method  of  allowing  for  old  collet 
pots  and  irons.  By  S.  M.  Ken- 
nedy, '1062 
Truck  an  adjunct  to  campaign,  Denver, 
1112 

\rlington.     Wash.,     Motor     load     campaign, 

695 

Athens.   Ga.,   Flatiron  campaign,  592 

Automobiles     (See    Automobile    business    of 

central  stations) 

Baltimore: 

Development  figures,  693 
Load  factor  increase,  568 
Real    estate    inquiry    oCBce,    237 

Boston: 

Development    increasing,    186 
House-wiring    campaign,     •lOlS 

Boston    Edison    Co.,    903 

Breakd.nvn-sen-ice         customers.         Securing 

full-schedule     business    from,     1214 

Brooklvn,     N.    Y.:  ,.  .  .,^^ 

Neighboring   merchandising,      746 
Opening    of    shop,    ^803 

Centralization     of     energy    production.       By 

Samuel    InsuU.    119  ,     ,^  ^     ... 

Charges,    Graphic    illustration    of,    (D.)    440 

Chicago:  . 

Co-operation    with   contractors,    724 
Energv   for   surface  and   elevated   lines. 
"Terms     of     contracts,     1110:     Com- 
ment,   1089  ,,  .     . 
Public  Service  Co.  of  Northern  Illinois, 

336  .     , 

Servant     problem     and     electrical     con- 
venience.  237 
Statistics     concerning    installations.     174 
VVashinir  machine  contest.   •485 

Chickasha.    Okla..    Electric    pumping.    1161 

Complaint    department.    Operation    of,    Stock- 
ton.   Cal..    37  „     „       . 
Complaints,  Handling  of.     By  D.  B.   South. 

Ms 


INDEX 


Central-station    business:     tContinued) 

Co-operation    of    allied    electrical    industries. 

Discussion  at   New    England   Section  of 

N.    E.    L.    A.,    627 

■ Co-operation    with    contractors,    Chicago,    724 

Co-operation    with    the    isolated    plant,    113 

Co-operation    with    real-estate    dealers,    113 

Co-operation   with   sales   department.      By   S. 

.M.   Sheridan,   539;   Comment,  511 
Co-operation  with  staff.     By  Thomas  Chand- 
ler,   415 
Cost-keeping     systems.     Efficient,     Portland, 

Ore.,    1012 
Customers: 

Dissatisfied,   Retaining   business   of. 
T.   t".   Kellcy,   US 

Relation   of   central  station   to,    137;    By 
J.  T.  Shannon,  62S 
Customers*    records,    Colored-tab    system    of. 

New    Orleans,    *695 

Dallas,   Texas,    Electrical    Days,    882,   937 

Defiance.    Ohio,     Elatiron    campaign,    1269 

Delinquent    notices.    Effect    of    courtesy    in. 


By 


-De 


6-42 


Washing-machine    campaign, 
the    sick,    267,    336 


.Appliance  sale,  "1014,   1112 
Window  lightmg  "  on  trial,"  848 

-Detroit,    Mich.: 

Building    construction    service,    1164 
Sales        departments        "Readiness        to 
Serve,"    1012 

-Developing    and    diversifying    present    load. 
By    H.    E.    .\rmstrong,    232 

-Diplomacy    in    rehabilitating   a   plant,    1324 

-Elevator    as    a    central-station    load.      By    R. 
VV.    Charl 

-Elwood,     liid., 
•641 

-Fan   service    f 

—Fan    sales; 

Joliet,    111.,    '%! 

St.    Louis,    Mo.,    *335 

— Flatirons: 

Athens,    Ua.,    592 
Defiance,   Ohio,   1269 
Lansing,     .Mich.,     959 
Marion,    Ind.,    Exchange    sale,    *592 
St.     Louis,     "Iron    by     wire,'      335 
Saving   soles    with    electric    irons,    541 
Southern   California    Edison   Co.      By   S. 
M.    Kennedy,    *1062 

-Fort   Wayne,    Ind.: 

Revenue    from    the    "turn-down       lamp, 

1213 
Tungsten    lamp    sales,    959 
Use    of    electricity    in    tuberculosis    cam- 
paign,   *1221 

-Fort  Worth,   Tex.,   Data,  592 

-Franklin,    Mass.,    Prizes    for    school    essays, 
431 

-Hartford,    Conn.: 

Lamp    renewal    policy,    476 
Truck    battery     interchange     system     on 
mileage      basis.         Rate      schedules. 
Heating    business,    "473 

-Hotel    as    a    customer.       By    C.    A.    Collier, 
•432;    Discussion,    428;    Comment,   409 

-Household  uses  of  electricity.   Forty-two,  36 

-Houston,    Tex.,     Renting    tungsten    fixtures, 
591 

-Indianapolis,   Ind.,   902 

-Jackson,    Mich.,    Utilizing    grocery    stores    in 
percolator    campaign,    1164 

— Kokomo,    Ind.,    538 

-Lansing,    Mich.,    Flat-iron    campaign,   959 

—Lexington,     Ky.,     Kentucky     Utilities     Co., 
Rural    service,    *1208 

—Line    extensions    into    sparsely    settled    terri- 
tory,   901 

-Line    extensions,    Principles    governing.      By 
A.    Macomber,    626 

-Load   builders.      By  Milt  Saul,   427 

-Louisville.    Ky.: 

Inspection    situation,    272 
Merger.    21,    67 

—Manchester,  N.   H.,  Wiring  campaign,  *10(i6 

—Marion,    Ind.,    Flatiron    exchange   sale,    '592 

—Minneapolis,   Minn.; 

Customers'     linformation    Book,    904 
Increase    of    energy    output,    87 

—Minnesota,  Rapid  development  in  the  South- 
ern   part,    1163 

—"Movies"    as    a    central-station    load.    New 
York,    '137 

—New   busines?   outlay   and   return.    1326 

—New   Orleans: 

Customers'   records.   System   of,   '695 
Tungsten-pendent   campaign,  •042 

—New    York.    Wiring   campaign,    91 

— Noblesville,    Ind..   Rural   lighting  and  motor- 
service,    *749 

—Oklahoma     City,     Co-operating    to     avert    a 
water   famine,    747 

—Operator's  rise  to  independence,  238 

—Overtime   electric   drive   for  the   laggard   de- 
partment,   432 

—Pittsburgh's     solution     of     small     customer 
problem,    121S 

— Portland.    Ore.,    Cost-keeping    system,    1012 

-Providence.   R.    I.: 

Combination   appliance   sales,   431 
Employees'    relations    with    the    public, 
137 

— Pumpin?  load    development,    1326 

—Relation    of    the    central    station    to    its    cus- 
tomers.   137;    By   J.   T.    Shannon,   628 

—Renewals   of   tungsten   lamps,    166,    217,   220, 
476 

— Retaining    business     of     dissatisfied    custom- 
ers.     By   T.   F.   Kelley,    118 


tral-station    business:     CContmued) 
-St.   Louis,   Mo.: 

Fan   sales,    *335 

•■Iron   by    wire,"   335 

Office    building   service,    641 

Reduced    monthly    minimum.    Residence 
lighting,    431 

Service    coae,    1329 
-San    Francisco,    Kilowatt-hour   costs    of   com- 

bination    system,    238 
-Service.     By   .3.    L.   Coles,    70 
-Small    town    service    in    Colorado,    1061 
-Small     towns.     Problems     in.       By     A.     B. 

Marsden,    626 
-Southern       California       Edison       Company's 

method    of   allowing   for    old   coffee   pots 

and    irons.      By    S.    M.    Kennedy,    *1062 
-Springfield,     Mass.,     Refrigeration     develop- 
ment,   1113 
-Springfield,     Ohio,      Service     extensions 


bon 


138 


-Steubenville,    Ohio.    Financial   results,    137 

Summit,   N.    T.,    Distributing   prizes,   '486 

'Technical     magazines    and    the    small    plant 

manager,   642 

Tungsten    lamp  situation,   217,   220,   437 

Washing  machines.  Novel  method  of  intro- 
ducing,  658 

Wiring: 

Boston.  House-wiring  campaign,  "lOH 
Free  flatiron  with  contract;^  Chicago,  336 
Free    wiring    in    Gronau,    Oermany.      By 

K.  Filer,   (D.)   703 
Losses    from    voltage    drop.       Co-opera- 
tion   with    customer,    575 
Manchester,    N.    H.,    '1066 
New     York,     United     Electric     Light     & 

Power    Co.,    91 
Rental  basis,  Franklin,  Mass.,  237 

Worcester,    Mass.: 

Displaying  connected  motor-load,  *641 
Factory    group   adopts    service,    1061 

Youngstown,    Ohio : 

Central-station    service    for    Hotel    Ohio, 

•1206 
Electric  shop,  •1213 
Use  of   electric   truck,    ^1213 

(See    also    Advertising) 

Central    station    practice: 

Alarm    circuit    for   step-bearing   accumulator, 

Marion,    Ind.,    *965 

Alarm    trong.    Motor-driven,    •1276 

Careless    station    wiring,    1297 

Centralization     of     energy     production.       By 

Samuel   Insull,    119 

Changing  two-phase  generators  for  three- 
phase  operation,  Indianapolis,  Ind.,  *755 

Chicago  Commonwealth  Edison  System  oper- 
ating features.  Sharing  by  schedule 
peak  loads  between  three  turbine  sta- 
tions. Work  of  load  dispatcher  in  su- 
pervision   and    control,    ^633 

Construction-cost     data,     Tenney     Companies 

in   Massachusetts,    639 

Electricitv     as     a     by-product.       By     R.     J. 

Spencer-Phillips,    (D.)     1228 

Energy  losses  in  a  large  system,  *341 

Gas      exhauster.      Motor-driven,      Mankato, 

Minn.,    '94 

Gas-lamp     lighter     for     break-down     service. 

Automatic,    Marion,   Ind.,   •856 

Great  Britain,  Centralization  of  energy  sup- 
ply. Bv  C.  Vernier,  (D.)  1074;  Com- 
ment,   1034 

Greenfield,    Mass.,    Improvements,    335 

Headers  to  eliminate  steam  traps,  Louis- 
ville,   Ky.,    '493 

Hiring    of    apparatus.      By    T.    C.    Parsons, 

(D.)    810 

Ice-making    (See   Refrigeration) 

Interruptions  of  service.  Method  of  decreas- 
ing.   Marion,    Ind.,    707 

Labeling  station  apparatus,   361 

Louisville,  Ky.,  Power  plant  repair  com- 
plaint   and    work-order    blanks,    1224 

Minneapolis    General    Electric    Co.,    Book    of 

regulations.     1060 

Oil    engines.    Diesel,    in    small    stations    (D.) 

246 

Operating  costs  in   steam   plants.      By  H.   G. 

Stott  and  W.  S.  Gorsuch,  18;  Com- 
ment.   2 

Output,    Percentage   of   unaccounted-for,   858 

Polyphase    feeder-regulator    motors^   operated 

from  single-phase  feeder  circuit,  Kansas 
City,     ^94 

Reconstruction   of  plant.     Rearrangement   of 

auxiliaries  and  economies  effected, 
Hampton,  Va.  By  A.  R.  Smith,  •371; 
Comment,    362 

St.   Louis,  Mo.: 

Preparation    to    receive    Keokuk    power. 

195 
Storage-battery    control    bv    counter-emf 
cells,   •1267;   Comment.    1242 

Sectionalizin?    devices.      By    F.    Heppenstall, 

(D.)     198 

Shrevenort,    La.,    Rapid    rehabilitation    work, 

•195 

Silesian   Gas  &   Electric  Co.,  •1203 

Test    lamps,    Field    excitation,    ^41 

Three-wire    direct-current    systems.       By    A. 

Lauteren,    (D.)    '439 

— —Ventilation  of  steam-turbine  engine  room. 
Bv   E.    Knowlton,    fD.)    654 

Waterloo.  Iowa.     Steam  plant  and  substation 

equipment.  Records.  Undertrround 
distribution  svstem  in  business  district. 
•177:    Comment,    166 

Weatherford,    Okla.,    Municipal    ice    electric 

plant,    *430 

•Indicates  illustrated  articles. 


Central-station     practice:       (Continued^ 

Windsor,     \  t..     Supply    of    electricity    to    a 

manufacturing     and     rural     community, 

•1153;    (.oraniein,    1141 
Central   stations: 
Amesbury,      Alass.,      Extensions,      Estimated 

cost,    547 
.\uglaize   Power    Co.,   Auglaize    River,    West- 
ern      Ohio.         Low-head       development. 

Generating     and     switching     equipment, 

*S91;    Comment,   877 
Birmingham,    .Via.,   Alabama  Traction,   Light 

&   Power    Co.,    tlydroelectric   station   on 

Coosa  River  and  steam  station  at  Gads- 
den, -527 

Bremen,    Germany,    (D.)    757 

Brookings,    S.    D.,    Cost    figures.      By    E.    M. 

Soreng,    *1321 

Budapest,   Municipal   plant,  691 

CamQcn,     N.     J.,     Opposition     to     municipal 

plant,    271 

Cedar  Rapids,  Can.,   Construction  work,  319 

Chicago; 

iwommoiiwealth  Edison  system  operating 
features.  Sharing  by  schedule  peak 
loads  between  three  turbine  sta- 
tions. Work  of  load  dispatcher  in 
supervision   and    control,    "633 

Effect  of  dar,c  days  on  load  curve,   1198 

Fisk  Street  1912  extension.  Very  large 
turbo-generators,  including  one  25,- 
000-kw.  from  England,   "787 

Statistics    of    installations,     174 
Cincinnati,      Contention      over      depreciation 

fund     in     attack     on     Cincinnati-Union 

lease,    6 
Connecticut    River    Transmission    Co.,    •685, 

•737;    Comment,    670 
Construction    cost    date,    Tenney    companies 

in    Massachusetts,    639 
Coon  Creek  Rapids,   Mississippi  River,   near 

Minneapolis,    *1094 
^Costs   with   water   power,   steam   engines  and 

steam   turbines.   Twin   City   Rapid  Tran- 
sit  Co.,   1049 

Deckervillc,    .Mich.,    Plant    wrecked,    "1302 

Depreciation   ol,    on   the    Pacific    Coast.      By 

Dr.    Louis   Bell,   *379 

Double-deck,    Passing  of,   ^464 

East  Haddam,   Conn.,   Rehabilitating  a  small 

station,  289 
England; 

.'\ccrington  Electricity  Works,  Gas-elec- 
tric and  by-product  recovery  plant, 
(D.)    495 

Burton-upon-Trent,  Extensions,  (D.)  391 

Island  of  Jersey,  Proposed  plant,  (D.) 
391 

West    Hartlepool,    Waste    heat    for    gen- 
eration,   (D.)    495 
Ft.  Wayne,  Ind.,  Passing  of  the  double-deck 

station,     ^464 
France: 

Review  of  hydroelectric  plants.  By  E. 
duLongueval,    (D.)    1021 

Rouen,    Nancy    and    Marseilles.      By    P. 
Bizet,    (D.)    969 
German-Swiss    water-power    development    at 

Rheinfelden.       By     E.     Frey     and     O. 

Albrecht,   (D.)   757,  810,  969,   1072,  1173 
Gorge    (See   below,    Northern   Ohio   Traction 

&   Light  Co.) 

Greenfield,    Mass.,    Improvements,    335 

Hales   Bar,   Chattanooga   &  Tennessee   River 

Power   Co.,  Completion   of  station   after 

nine    years    of    work,    ^997;    Comment, 

985;    1036 
Hampton,   Va.,   Newport   News  &  Old  Point 

Railway  &   Electric   Co.,    Reconstruction. 

Turbines    displace    engines.      Economies 

effected.      By   A.    R.    Smith,   *371;    Com- 
ment,   362 
Holland,     Statistics.       By    J.    A.     Schonton, 

(D.)    549 

Hot   Springs,   Ark.,   Fire,  522 

Ice  troubles,   702 

India,     Tata     transmission     plant    supplying 

power    for   Bombay,    ^950 

Kentucky   Utilities   Co.,    ^1208 

— —Keokuk,    la.,    Mississippi    River    Power    Co, 

By  M.  Nordenswan  and  C.  W.  Schmidt. 

(D.)    969,    1021 

^Historical   review   on   development,   ^462 

— ■ — Opening   of   plant,    412 

Little   Rock,    rtrk..   Merchants'   Lighting   Co., 

Rapid    erection    of    station.      Condenser 

pit  to  accommodate  varying  river  stages, 

•1101;    Comment,    1089 
London   electricity   supply,    (D.)    96 

Lot's  Road,    (D.)   97 

St.    Marylebone,    Financial    report,    (D.) 
345 
Los    Angeles,     Cal..     Developments    by    the 

Southern  California  Edison  Co.,  674 

Louisville.    Ky.,    Louisville    Gas    &    Electric 

Co.,    Waterside    station; 

Electrical  enuipment  and  switching^  ap- 
paratus. Special  panels  on  switch- 
board. L^se  nf  colored  wire.  Work 
order  system,   '895 

Turbine      station.        Condensing      equip- 
ment below  turbine  floor.      Labeling 
of  the  circuits.  ^837:  Comment,  825 
Marion,    Ind..    Decreasing    the    duration    of 

service   interruptions,    797 
Montague    Citv.    Mass.,    Hydroelectric    plant 

for   Turner's   Falls   Power   Co^   672 
Northern  Oliio  Traction  &  Light  Co.,  Gorge 

steam    station    at    Cuyahoga    Falls.      By 

.T.  C.  Lathrop,  *419;  Comment,  410 
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South  Vuli»  »nj  Bear 

Muilactl,    M05S 
P»rU.     ify    r.   I'»u.erl.   (D.)   654 
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Keokuk  J.o«er,    r« 
Sault     Ste.     Mane,     .Mi 
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....  of   plant,    110» 
Rapid    rehabilitation   work. 


Sileaian   Ga»  &   Electric  Co.,   Upper   Silcaia, 

l.crniany,     •  12(13  ■     Comment,     11'<J 

Southern  California  Ediaoo  Co.     By   II.  W. 

Ueniiit,    '281  .    „   .,       J 

Sliten    Isl.ind,    Richmond    Light   i   Railroad 

Co  ,  Holler  exploiion  and  ierrice  inter- 
ruption,  829,   9}3 

Stettin,  (Germany.     By  Mayer,   (D.)    1281 

"'I'Trjuj  waterfall.,  (D.)   1281 
Trollh.ttan    plant,    (I).)     1281 

Swilierland,      Development      at      Biaachina. 

Ctiluing  870ft.  head  of  Tessin  River, 
to  furnish  energy  for  nearby  electro- 
chemical   industries,    '73  . 

Syndicate    interests    in.      Sutistical    analysis 

of  number  of  plants  operated  bv  hold- 
ing companies  or  other  controlling  in- 
terests .ind  by  independent  owners  and 
municipalities,    482;    Comment,   458 

^Tscoma.     Wash..    Misqually     River    develop- 
ment.     By    R.    H.    Richards,    '227 

Tallulah      Falls,      f.a..      Georgia      Railway      & 
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ciency,   •1049  ,  ,„,, 

Wakefield.    Mass.,    Purchase   of  energy,    1037 

Walton.    N.    Y.      Rehabilitation    of    system. 
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tem. '177:  Comment,  166.  By  Austin 
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E.    Barker.    942;    Comment,    933 
Two-rate      schedule      without      time-operated 
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Central-station   energy    for    surface    and    ele- 
vated    railways.       Terms     of     contracts. 

Economies     ellecled,     991,     1110;     Com- 
ment,    1089 
Commonwealth     Edison     Co.: 
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Report   on   coals  of  United   States,    1120 

Selecting  samples  for  calorimeter  test,  42 

Storage,  Subaqueous,  Indianapolis,  *S92 

Utilization  versus  waste,  675 

Value.  Determining.     Bv  E.  Bocrnstein,  (D) 
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Stott  and  W.  S.  Gorsuch,  18:  Ce- 
ment.  2  „.        -  ..      k 

Country  districts  (See  Agriculture.  Electricity   ,) 
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297 
«ulation    resistance.       By     S.     Everslie.l      CD  1 
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High-tension  transmission  line  not  dan- 
gerous,  Virginia   decision,    774 
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985,  988 

Utah    Power    &   Light    Co.,   880,    1248 
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Wireless  patents  suits,   1098 

Lettering  a  lighting  cabinet,  ^805 

Light: 

Color     values     of     light     from     electric-lamp 

sources.  Use  of  spectro-photometer.  By 
L.   Bloch,   (D.)   *1172 

Daylight   and   artificial.    Difference   between, 

1091 

Electric  arc  as  a  standard  of  light.     By  J.  E. 

Forrest,    691;    Comment,   669 

F;ye,  Efficiency  of.     By  C.  E.  Ferree,  620 

Eye    and    its    absorption    of    radiant    energy. 

By  M.  Luckiesh,  *844;   Comment,  827 

Monochromatic  comparison  of  lights  of  dif- 
ferent colors.  By  M.  Von  Pirani,  (D.) 
1172 
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E.  C.  Crittenden  and  A.   H.  Taylor,  677 
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620 
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F.  P.    Lewis,   620 
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d'Albe,  (D.)  247 
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Requirements.      By    H.    Ward    Leonard, 

1041 
Tungsten  lamps.     Bv  S.  G.  Hibben  and 
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-Church.      By   R.   E.   Ely,   752 
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-Daylight  and  artificial  light.  Difference  in 
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minating Engineering  Society  and  the 
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-European  and  American  lighting  develop- 
ments. Bv  H.  W.  Jackson.  A.  Maxwell, 
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-Eye  as  a  judge  of  uniform  illumination.  By 
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Jackson,    Mich.,    1268 
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-Glassware,  Service  characteristics.  By  V,  R. 
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Chicago.    .Milwaukee    &    St.    Paul,    Main    line 

electrification,    1093 

Direct-current    traction    at     1200    volts.       By 

H.   J.    .Mulder,    (D.)    912 

Electrification: 

Advantages  of  various  systems.     By  G. 

K.i|ip.   (D.)   703.  810 
Discussion    bv    A.    H.    Armstrong,    1304; 

Comment.    1298 
Discussion.     By   W.   Usbeck.    (D.)   654 
Discussion    by    Gisbert    Kapp    at    British 
.'\ssociation     for    the     Advancement 
of  Science.  614 
Electrification  of  lines  in  cities  to  avoid 
smoke    nuis-incc.    Decision   of    Penn- 
sylvania   Supreme    Court,    723 
Electrification    in    United   States  studied 

hv  Kiislish  ntTici.llv.  11-19 
Northwe>.tern   Unitea   States.      By   E.   E. 

Wachsmann,    (D.)   439 
Progress    in    electric    traction.        By    W. 

Reichel.   ID.)    198;   (D.)   810 
Safely  and.  878 

Gary   4    Inlcrurban.    Change   from    12.000   to 

33.000  volt   transmission,   *387 

Germany: 

Accidents.     By  H.  Alerti,,  (D.)   1282 
Statistics.     By  G.  Dcttmar,  (D.)  97 

Great   Britain: 

General  conditions,    (D.)    860 

Rules  for  employees.    By  A.  V.  Mason. 

(D.)  97 
Statistics.     By  A.  J.  Lawson,   (D.)  439, 
600 

Inclined,    Electrically    operated,    for    unload. 

ing  coal,  on  a  nigh  river,  •597 
Intcrurban    tramways   in   Great   Britain,    In- 
creasing   profits    on.      By     E.     H.     Ed- 
wardes,    (D.)    97 
lulian    St.ile    Rys.,    Direct-current    locomo- 


..    r  D  'I    frii 

'   -'-     -ipacitv  of  rapid  transit 
'.      By     Brugsch     and 

,     Tur 

■  .-.,  o;„r.,,vr.       for. 

Statistics.     By  A.  J.  Lawson,  (D.) 

"  '  '  T.    Lots'    Road    station. 

irification.     By  A.   H. 

int    motors.     By    Rent- 
log 

By    A.    Gradenwiti. 

■n.     (D.l 

"   -..M-n- 
-'.     268. 

T    proposed    electrifica- 

-Pari.    ■  -taiistic*.    fD.)    345 

-Pcnr«TiT^r-ia.  r  .^rtrification  of  suburban 
line,   617 

-Philadelphia.  Municipal  railways  proposed. 
268 

-PruMian  HeMian,  Test  of  motor  c»ri  of  dif- 
ferent typr*.  By  W.  E.  Weywid.  (D.> 
198 

-Purchased  powtr  for  Chicago  surface  and 
rlrratrd  lines.  Temis  of  contracts. 
F  -r.-imif.     effected.      IltO;     Co-nir.crt. 


-Limit . 
-Loet« 


-Lond'-r 

-Mour 


-Mull; 

-Norf'. 


-Nor. 


Iways:    (1  iMitiiiuccl; 

—Switzerland,      Spiez-Brig     single  plU" 

(D.J    1124.    1173,    1228 
-Track    construction,    1883    to    1913.      . 

Bland,    {u.>    97 
-Twin   City    Rapid   Transit  Co.,   Devei 

of    generatiiic    system.      Unit   cosi 

water    power,    steam    engines   an.j 

turbines.        increasing      the      ctt 

•1049 
—Wireless    train    control.    Prentice    au' 

system.    Exhibition    in    England,    ■ 
-Worcester    Consolidated    Street    Ry.,    I 
electric    power: 

Distribution,    conver..iun    and    u: 


crgy. 


Range, 
Rate  I 
Kalr% 


energy 

.    d'Altr 


Transmission      line*,      sub-statioi 
outdoor  switching  installatlot 
Loinmciit.    670 
Electric.    Hughes,    '657 
iking,   Inungible  values,   123 
Sec    Charging    tor    electr 
Razor.    Electric,    •973 
Reading    optophone.      By    E.    E. 

•1023 
Receptacle    and    polarity    plug,    .\rrow,    *' 
Receptacles: 
Pass   &   Seymour,   for   wooden  moldn 

pi[ie    tapleta.    ^706 

Revolving-head,  Central  Electric  Co.. 

Sign    receptacle    with    removable  acre  ^ 

Arrow,   '812 
Recording  instruments,   Pen  lifter  for,  *. 
Records      of      distribution      lines.        By 

Holmes,  ^291.  ^338 
Rectifier-tube   operating   records  at    Detrc.  - 
Rectifiers,   Electrolytic,  Use  of  hollow  alt. 

cathode.      l)y   Karl   Siegl,   (D.)   v 
Reel,     Combined     take-up     and     pay-out. 

•863 
Reflectors    (See    Incandescent-lamp   fixturr 
Refrigeration: 
Central    station    point    of    view.      By 

Tweedy,    (D.)    297;   C.   H.  Steve.-. 

Chicago   otfice   building,    25 

Combination    electric  plant   and   refrig-" 

equipment,   Carbondale,   •865 
Comparative    costs    of    motive    power 

manufacture.      By  K.   H.  Tail  ai. 

Nordmcycr.   755 
Comparative    costs    of    operating    ice 

by  oil   engines   and   electric 


C.  E.   Ro5 


•1225 


Cost    of    operating    evaporators    in   a 

ice   plant,    491 
Data  on  electrically  operated  plants,     i-^  . 

H.  Stevens,  696 
Discussions  at   American    Socictv  of  Rei|> 

crating   Engineers,    802  | 
Discussions     at     International     Contrew  •( 

Refrigeration,    630,   848  , 

Exhibit  at   Chicago,   657  j 

Greenhouse  refrigeration  near  Cbicuo,  ^1 

Hamoton,  Va.     By  A.   R.   Smith.  'J?!     j 

Ice-making  an  ideal  adjunct,  484 

International    Congress,    ChicagtK   512       i 

Power  cost  in  the  artificial  ice  factory,  I? 

Quick-freezing   ice   can.   Parsons,   '446 

Scattk-.    Wash..    Diamond    Ice   Co..   •49 

Wcatherford,   Okla.,   .Municipal   pUnt,  '4 

Refuse,    Electricity    from,    424 

Regulation,    Pressure.      Bv    E.    Wyatt.    (P  "    ' 

R.    L.    Morrison,    (D.)   654 
Relays,    Protective: 

Slerz-Price   system,    598 

Nicholson    patent,    (D.)    44 

Use   of.     By    Emil   Hauser,    (D.)    1282       . 

Remover    for    printing   presses,    Static-^lectric^ 

Allsop,    'll??  , 

Renewals  of  lamps.     (See   Charging  for  elect 

current)  j 

Repairing  broken  switch  panel,  858  i 

Resale  price  fixing.      By   F.    D.    Fish,   516       { 
Reservoir.    Storage,    of    Great    Northern    Poy 

(To.,    Duluth,    Minn.     1159  . 

Resistance    and    reactance    of    altematinf-curri! 

circuits    surrounded    by    magnetic 

ducting    material.       By    W.      V. 

•1006;  Comment,   987 
Resistance:  I 
Brusfa-conuct.      By   Hay,    Bratt  and   PmnI 

(D.)    244  ' 
Comparing,    Modification    of     Carey     Fosr 

method.     By   F.   Wenner,   (D.)   '150  ' 
Electric,    of    pure    mclals    at    HelinD    t«J 

peratures.      By   H.   K.   Onne*,   (D.)  ( 
Resistors:  ( 

Concrete,    for    lightning    arresters,    *54l   J 

Cooper    patent    for   high    tcmpentorci,    (Ii 


c    c^- 


44 


-High     resistance.       Bv     N.     Campbdl,     (I) 

134) 

Ten-megohm  "resistance  box,"   (D.)   149    . 

Resonators    for    short    electric    waves,    Stndy 

linear  and  non-linear.      By  W.  S.  Nel 

and   W.   L.   Severinghaus,   (U.)    199 
Resuscitation     from     electric    shock,    Hero-mei; 

rhin  'uggcMed  by  Dr.  Lauffer,  61J  i 
Rheostats:  ,[ 
Energy  absorption    in    starting  motor*,     . 

.1.  Saint-Germain,  (D.)  1022  I 
Inexpensive  loading.     By  H.  A.  Bmn^t 

(D.)    496 
-t — Starting     resistor.     Calculating     design     ij 

(D.)    1072  .1 

Roentgen-ray    interference    phenomena.      B7    - 

von  Ijue  and  W.  Friedrich,  (D.)  121 

Comment,    1194 
Roentgen-ray   tubes.   Tests  or   by   meant  of 

struments.     By  Fr.  Klingfoa,  (D.)  3 


f  en  rays : 

I  ystals  and  rays.     By  \V.  H.  Bragg,  618 
cflcclion.     By  H.  C.  J.   Moseley  and  C.  G. 

Darwin,   (D.)    148 
,1 5  mills.    (See   Industrial   plants) 
lir-covcred    wire,     (See    Wires,    wiring    and 

conduits) 
,r    insulation    committee    of    manufacturers 

and    users.    Conference    in    New    York, 

,   distribution,    (See   Agriculture,   Electricity 


^  ,•  exposition.    (See   International   Exposition 

of    Safety   and   Sanitation) 
;t  awrence  and  Great   Lakes  Commission,   168 
i)  department.     (See  Central-station  business) 
't  Francisco.     _(See     Panama-Pacific     Inter- 
national   Exposition) 
Whiles.      (See  Charging   for   electric   current) 
-icr     temperature     annunciator,      McNab 
patent.    iD.)    970 

n:p,     Tests     of,     with     a     mirror.       By 
deorges.    (D.)    245 
S,  iilantern  on  observation  car,   '640 
irities.     (Sec   Financial) 

Olograph,     New     Improvements.       By     J.     J. 
Shaw,    (D.)    759 
Electricity   on; 

'Icship    equipment.      By    H.    A.    Hormor, 
iD.)    654 

ing  submarine   ships,    (D.)    439 
■.ctrically  propelled  ship,  Jupiter,  882  _ 
-    Ivnemount,"    on   the   Great   Lakes.     Diesel- 
lype    engine    prime    movers    and    Mavor 
multi  -  frequency     alternating  -  current 
firive,  *947;  Comment,  934 
Electric,  Effect  on  human  body.     By  H. 
C.erbis,    (D.)    248 
ul  decorative   lighting: 
Ijoard   advertising,    (Chicago,    '186 

Motor-cycle    sign,    *1061 
Multiple   ornamental  flame   arc,   *523 
,,        Regulation,    645 
|-Brookline,  Mass. : 

Anti-suffrage    sign,    *28S 
,.,         Curved    real    estate    sign.    •751 
IhDanger   signs.    Illuminated,    '154 
Jf-Fall  River,  Mass.   317 

JfFt  Wayne,  Ind.,  Ordinance  covering  signs, 
*        745 

^Fort  Worth,   Texas,   '645 
fHIn^changeable,  A.  &  W.  Electric  Sign  Co., 
11- "•151 

ary  Bureau,  Cambridge,  Mass.,  *36 
litgomery.    -Ma.,    542 
>  York  Edison  Co.,  '485 
'  York's  billboard   commission,   509 
-.^cw  York's  sane   Fourth  of  .July,  *65 
-Prismatic  sign.  La  Pearl,  •1!2'9 
-Puget  Sound  Traction,   Light  &  Power  Co., 

White  River  station,   *ni6 
-Reflective  light.  Use  of,  Framingham,  Mass., 


•499 


Electric    Light    &    Power 


-St.   Louii.     

Co.,  '91 
•  n    Antonio,    Tex..    290 
n   Diego.    Cal..    32.000-lamp   sign.    1118 
'  idow  portrait.   Electric  lighted,   *920 
ringfield,    Mass.,     1246 
nley  &  Patterson  interchangeable  section- 


al' 


•1176 


•  rling.  111.,  Motto  of  the  citv,  958 
•  tidying  the  electric   sign.   669' 

■ledo   Railways   &   Light   Co.,   ^1062 

ledo's   slogan   signs,   '1273 

wn    identification,    Lee,    Mass.,    '804 
-t'lhular    signs.    Sterling.    ^347 
-Washington,    D.    C,    Central    station    sign. 


•594 
Chicago, 


ated    railways. 


•656 

—Worcester.   Mass.,    Chimney   sigi 

vrn    manufacturers.     Meeting    of, 
1148 

cnals: 

— .\utomatic    block,    Berlin    ele,,.. 
By  O.  Wehland,    (D.)    297 

— Construction  work  signalling  apparatus,  •917 

— niscnsRions   by    Railway    Signal    Association, 
833 

— Switchboard    signalling,    Keokuk    power    sta- 
tion,  ^444 

<in  effect  in  cylindrical  conductors,  plates  and 
rails.     Ev  R.  Swvngedauw,   (D.)  969 

hp  meter,  Horschitz.  ^444 

Toke  damage  in  cities,  Pittsburgh,  843 

ociety   for    Electrical    Development: 

— Activities,    65,    727 

— Advantage   obtained    from    membership.      By 


H.  L.  Doherty,  365 
— Co-operat' 


■ontractors.      By    Ernest 


Freeman,    317 
— Co-operative     movement.       The    opinio 

leading  men  in  the  industry,  1251: 

mem,   1241 
— Cost   of   membership,    W.    E.    Robertson    on 

—Effect  on  the  individual.     By   F.   E.   Watts, 

413 
— Jovian  co-operation  in  membership  campaign 

462 
— Meeting  at  Association  Island.  Lake  Ontario 

514,    518 
Membership    campaign.       By    T.    M.    Wake 

man,    460:    517,    519 
— Pioneer  member  week,   772,  8R0 
— Prinriplos     and      obiects.        By      T.      Robert 

Crouse.     169;      Comment.     165:     L.     A. 

Osborne,  269;  517,  518 


INDEX 

Society  for  Electrical  Development:   (Continued) 

Progress   made,   364 

— ^Purposes  of.      By   F.   A.   'Vanderhp,   1036 
Society    for    Promoting    Engineering    Education, 

Annual  meeting,   12 
Society  of  the  United  States  Military  Telegraph 

Corps,  .-\niiual  meeting,  460 
Sockets: 

Arrow   Electric   Co.,   "706 

Chi-Ill-Electric    receptacle,    ^47 

Cutler-Hammer   all-porcelain,    '47 

Pass  &  Seymour  f useless,  *151 

Soldering    ladles.    Safety,    *1224 

Soot  blower   for  superheaters,   Heine,      551 

Soot    cleaner,    Vulcan,    *1076         . 

<^park    discharges.     Electrodynamics.       By    bzar- 

vassi,    (D.)    1021        . 
Spark  gap.  Effect  of  dialectnc,  spark-lag.     By  J. 

P.    Minton,    (D.)    345 
Sparking,    Supppressing,    at    interrupter    contacts 
by    shunting    with    condenser.       By    W. 
Burstyn,    (D.)    *1072;   Comment,   1034 
Spectrum     analysis.     Quantitative.        By     G.     A. 

Shook,    (D.)    970  ^     „    „    „ 

Speed,   Close   meisureraent  of.      By   N.  M.   Hop- 
kins,   136  .  tr  ,  , 
Speed    meter    for    automobiles,     Siemens-Halske, 

(D.)  •912 
Standard   Gas   &   Electric    Co.,    Effect    of   regula- 
tion by  commission  on  dividends,  460 
Statistics  of  the  electrical  industry  in   1909,  881 
Steam    heating.       (See    Heating,    District) 
Steam  turbines.      (See   Turbines,   Steam) 

^Electric    refining.      By   O.    Frick,    (D.)    654; 

T.   Harden,    (D.)    758 
Silicon,    Reluctivity.      By    J.    D.    Ball,    (D.) 

911  .  .         ,         c. 
Tempering,    Electrical    refrigeration    for,    St. 

Louis.  288 
Stoker.   Mechanical  with   V-grate,  965 
Stone      &      Webst-r      Engineering      Corporation, 

Organization    and    method   of.    68 
Stop-watch   and    revolution    counter.    Electrically 

operated,    De    Lay,    *300 
Storage    batteries:  .  „, 
CTharging  methods  of  various  companies,  41, 

Control  hv  counter-emf  cells,  St.  Louis,  Mo., 

•1267':    Comment,   1242 

Gould  automobile  battery,  *202 

Non-corrosive     terminal     for    small    battery, 

Philadelphia,    *973  . 

Storage-battery    plates,    Hannover    production    ot 

porous,    (D.)  '1228 
Storerooms,    Roller    skates    for    employees.    New 

Bedford,  Mass.,   *432 
Stores  (See  Office  buildings)        .      ,        „      ,. 
Strainer    for    condensing-water   intake,    Kotating, 

•146 
Street   lighting:  „     .         .       . 

.A.rHngton,    Wash.,    "Booster       illumination, 

•489 
-Berlin,  Germany.     By  Louis  Bell,  638 
-Boston,    Mass.: 

Luminous-arc,   ^469  ,.  ,    . 

Refusal    to    purchase    gas-lightmg    equip- 
ment,   5 
-Erookline,    Mass.,    •1266 
-Brussels.      By    Louis   Bell,    637 
-Cambridge,  Mass.,  Luminous-ari 
-Chicago,   804 

Cost.      Bv   Rav   Palmer,   290  . 

Cost    of    construction    and    operation    of 
flame-arc       system       and       tungsten 
series  underground  system,  38 
Dearborn    Street,    1332 
North   Clark   Street.    •lOie 
-Cologne.      By    Louis    Bell,    638 
—Control  bv  means  of  alarm  clocks.  Leetonia, 

Ohio,'  ^1223  .  .     ,.  . 

—Cost  of  operating  and  rates  to  municipalities 

in  lllinoii-.      By  S.   B.   Cushing.   1065 
—Davenport,  la.,   Christmas  decorations,  ^1302 

"    ^"Decorations    for    the    Knights   Templar, 

•521  ,  .,,ct 

First   use   of   incandescent   lamps,    •lies 
—Discussion  by  Pennsylvania  Electric  Associa- 
tion.   623  .       ,  ,.„. 

Dixon     111  ,    Inverted-magnetite  lamps,      8U4 

—Dresden,  Tungsten  lamps,  3;  By  A.  Strauss, 
(D.)    757  ^      ,       .,,,, 

—Eldorado,  Kan.,  Concrete  standards,  1331 
— Electric  arc  versus  gas  lighting,  (D.)  911 
—European  cities.     Wide  use  of  tungsten  and 

flame-arc   lamps.      By   Louis    Bell,   637 
—Fort    Wayne,    Ind.,    •594    ^      .     „  „    ,„ 

Frankfort,  Germany.      By   Louis  Bell,  63S 

Cas   lighting.   High-pressure,   in   Europe   and 

America,    140  „      .    .  or 

Germany    and    Austria,     Statistics.       By     L. 

Rosenbaum.    (D.)    1071 

IlHfa"watha',  Kan.     By  H.  S.  Woods,  •1116 

Leetonia,      Ohio.      Alarm-clock      control      of 

lighting,     ^1223 

London.     By  Dr.   Loui: 

— Los    Angeles,    Cal.,    30- 
•1165 

Luminous    arc    system- 
Ann    Arbor,    Mich, 

Boston,    Cambridge    and    Lynn,    Mass. 

•469 
Discussion.     By  L.   Burpee,   183 
Lvnn,   Mass.,    ^469 
O'watonna,   Minn.,   •645 
Worcester,   Mass.,   1117 
Mattoon,   111.,   Tungstens,   ^487 
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Street     lighting:      (Continued) 

Milwaukee,    Wis.: 

Christmas  festoons,   *124ij 
Cost,    577  ,       .,;■ 

Municipal    plant    not    favored    by    Wis- 
consin   Railroad   Commission,   613 

Mount  Vernon,    N.   Y  ,   903 

Munich,   Germany.      By  Louis   Bell,   638 

Niagara  Falls,  N.  Y.,   *1219  ,•„•„. 

Ornamental    lighting   m    residential    districts. 

By  J.  R.  Cravath,  *1264 

Paducab,  Ky.,  237 

Paris.      By   Louis   Bell,   63/ 

Fincher    Creek,    Alberta,    Tungsten    layout, 

•489 

Public    square    lighting,    Leipzig,    Germany. 

By  A.  Kastalski,   (D.)   912 

Specifications,   British  controversy,  217 

Specifications,    Comparison    of     British    and 

American,    (D.)    390:    Comment,   363 

Tampa,  Fla.,  Ornamental  tungstens,     435 

Theater    approach,    Worcester,    Mass.,      338 

Uskub,    Macedonia,    1320 

Washington,    D.    C,    140 

Street   lighting   tables  for    1914,    1247 
Substations:  ,  .  r-u-  ^   ^     lOAa 

. Accident  at  Harding  Avenue,  Ch^ago,  1068 

Atlanta,  Ga.,  Georgia  Railway  &  Power  Co., 

Automitic.     By  W.   R.  Summerhayes,  19 

, Basement     and     sub-basement.       By     »•     <-■• 

lamieson,     *20 

Bombay.    India,    *954 

Chattaiiooga  &  Tennessee   River   Power 

Cold  weather  portable  house,  •295 

Connecticut  River  Transmission   Co        685 

Georgia  Railway  &  Power  Co.,  '1309 

Industrial,     Modern     practice.       By     H.     J 


•469 


Co., 


Bell,  336 
nile    boulevard   near, 


By   D.    W.   Hayes, 


Liversidge,    781  „  ,., 

Mine  station,  Washington  Water  Power  Co. 

Bv  T.  B.  Fisken,  629  ,      „,, 

Outdoor    station,    300-kw.    33,000-volt,    814 

. Portable,    for   coal  mine,   ^1232 

Waterloo,  Iowa,  *177 

Worcester,    Mass.,      737  , 

Suction  lifter  for  use  with  punch  presses,  1179 
Sugar  industry.  Electric  drive  in.  By  W.  b. 
Sun      Elec?romi^eti""effects     of.       By     Father 

Cortie,    675  ,,, 

Surface  combustion,  Bonecourt  process,  362 
Surge   indicator.   Operation   of,   910 
SwifchbSard    signalling,    Keokuk    power    station, 

•444 
Switchboards:  ,     .  •     n         n„«rafpH 

Alternating-current        electrically       operated. 

By  C.   H.   Sanderson,   (D.)  495 

Design.     By  S.  O.  Hayes,  678 

Detroit  ironclad,  ^1285  .. 

Development    of    the   bench    type.      By    tmil 

Bern,    (D.)    969 

Reconstruction  at   Milwaukee,     806 

Relays  for  the  protection  of  power  systems. 

Bv  D.   Basch,   (D.)   495     .  .    ,.  i,. 

Roller-Smith    automatic    charging    and    ugnt- 

ing  panel,  ^1343 
Switchbox,    Supportmg    plate    for       5bl 
Switch  panel.  Repairing  broken,  858         . 
Switch  pull-rods  in  tension  not  compression,     243 

5r!\i"brake.      150.000-volt,      Southern      Sierras 
'        Power  Co.,  CaliL,  *234 

Delta-Star   high-tension  pole-top       12.^. 

Detroit  ironclad  entrance,      1344 

Disconnecting  switches,  Value  of,  12J8 

General    Electric    automatic    apparatus,      102 

Oil,    and    long-distance    transmission.       Dis- 
cussion by  German  Association  ot  Elec- 
trical   Engineers,    (D.)    ^859 
Oil,    Breaking   capacities.      By   S.   Ferguson. 

Oil,  ^Brlaking    of    contact.      By    A.    Simon, 

(D  )    495 
Oil-switch     installation    in     restricted    space, 

Pendanf,  An  improvised.      By  R.   P.  Heller, 

Repair   of   oil   switch,  "341 

Safety  catches  for  disconnecting,   lO'P      . 
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No.  1 


Put  I 


Guaranteed     The    proposal   of    the    Electrical    Con- 

itractors  tractors'  Association  of  Great  Britain 

to  guarantee  the  work  of  its  members 

ell  be  emulated  to  advantage  by  the  National  Elec- 

ntractors'  Association  of  this  country.     Although 

lie  has  not  been  worked  out  to  its  finality,  yet  even 

bryonic  stage  it  possesses  features  of  merit.   Brief- 

!.  every  member  of  the  association  undertakes  to 

It   interior   wiring   contracts   in   strict    conformity 

rules  in  force;  the  association  stands  back  of  this 

c  by  agreeing  to  indemnify  the  employer  of  any 

imbers  against  bad  workmanship  or  materials,  and 

liber  failing  to  remedy  defective  work  after  being 

liy  the  association  to  do  so  will  be  dropped  from 

<anization.     Such  a  scheme,  if  adopted  by  the  1200 

rs  of  the  National  Electrical  Contractors'  Associa- 

•ould  do   more   to   raise   the   general    standards   of 

n   this   country    than   anything   of   which    we    can 

.c.  and  surely  the  industry  will  benefit  by  the  change. 

I  aside   entirely   the   question   of   the    rights   of   the 

rider  or  owner  to  good  work,  which  every  reputable 

If   will    grant,    the    opportunity    ought    to    be    eni- 

!y  contractors  if   for  no  other  motives  than   those 

re  of  selfish  origin. 


Am  can  Society 
•f    gineeringr 


A  salient  characteristic  of  the  profes- 
sions  of   medicine   and   engineering   is 
their  diversification.    Law  practice  also 
■;fted,  so  that  practitioners  in  one  branch  rarely  ex- 
;tn  their  efforts  into  other  branches.      Nevertheless,   the 
"i  ng  of  students   in   the  law   schools   is   ordinarily   the 
iiatever  branch  they  may  intend  to  follow  or  chance 
11-  associated  with.     In   the   medical   schools,   until 
•'•lU  recent  years,  the  training  of  students  was  the  same, 
'f  lifferentiation  likewise  became  effective  only  in  prac- 
w,  however,  the  range  of  medical  study  is  becoming 
in  so  many  different  departments,  that  differentia- 
coming  necessary  in  the  school  curriculum.    In  en- 
.,'  this  differentiation  is  very  marked.     It  has  long 
•"^^  realized  as  imposssible  to  train  an  engineering  student, 
^  IS  Moses  according  to  the  biblical  text,  "in  all  the  knowl- 
^1  of  the  Egyptians."     A  division  of  engineering  school 
'^  cula  into   four  branches — civil,  mechanical,   electrical 
'"nming — has  been  customary.    So  fast,  however,  do  new 
f  alties  in  engineering  arise  and  so  hopeless  is  the  task 
"'aining  fully  for  each,  or  of  knowing  beforehand  which 
'fch  the  student  will  ultimately  adopt,  that  the  modern 
's'mcy  is  rather  toward  unification  than  further  differer 
"in  in  the   schools,   with   the  purpose   of  teaching  the 
'"amental    principles    thoroughly,    in    mathematics,    me- 


chanics, physics  and  chemisty,  leaving  the  specialization  to 
subsequent  effort  in  practical  life  or  for  post-graduate  study. 
Dr.  William  McClellan  made  a  similar  suggestion  to  the 
engineering  profession,  in  a  paper  presented  at  the  Coopers- 
town  convention  of  the  A.  I.  E.  E.  He  pointed  out  very 
forcibly  the  loss  of  momentum  which  accompanies  the 
segregation  of  engineers  into  separate  societies,  each  de- 
voted to  a  specialty.  He  desires  to  see  a  unification 
effected,  whereby  the  social  and  intellectual  momentum  of 
the  whole  engineering  body  may  be  conserved  and  made 
effective,  .\lthough  few  will  question  the  desirability  of 
the  objects  Dr.  McClellan  wishes  to  accomplish,  there  may 
be  some  who  will  not  agree  with  certain  of  the  details  of  the 
method  proposed  by  him  for  unifying  the  engineering 
societies  in  activities  of  a  professional  nature,  and  doubt 
may  be  expressed  as  to  the  timeliness  of  his  suggestion. 
There  may  indeed  be  some  objection  to  creating  a  new 
society  when  there  are  evidently  too  many  now  in  existence. 
However,  since  membership  in  the  new  association  is  to  be 
restricted  to  representatives  from  existing  societies,  there 
being  no  members  as  individuals,  the  increase  in  the  num- 
ber of  societies  is  not  likely  to  prove  highly  objectionable. 
Concerning  the  timeliness  of  the  suggestion,  it  would 
seem  that  now,  rather  perhaps  than  at  any  time  within  the 
ne.xt  five  years,  is  the  preferable  moment  for  bringing  fur- 
ward  the  idea  of  concerted  effort  by  the  engineering  so- 
cieties to  place  the  engineering  profession  on  a  high  plane, 
in  view  of  the  forthcoming  conventions  of  engineerin'^ 
societies  in  San  Francisco  during  1915.  Now,  as  never 
before,  the  advantages  of  co-operation  along  purely  profes- 
sional engineering  lines  .-ire  being  increasingly  appreciated. 
The  good  seed  should  Ik-  sown  now  while  the  ground  is  iii 
condition  to  brino;  forth  abundantlv. 


The  Watt  Versus  In    its    recent    report  the   N.    E.    L.   A. 

the  Horse-Power  committee  on  measurements  entered  a 
plea  for  the  more  general  use  of  the 
watt,  and  the  more  limited  use  of  the  horse-power,  when 
specifying  the  power  of  boilers,  turbines,  engines,  ma- 
chinery or  apparatus.  Instead  of  keeping  a  single  unit, 
the  watt,  for  use  in  dealing  with  power,  our  technical 
literature  swarms  with  half  a  dozen  other  units,  all  more 
or  less  unsatisfactory  and  brain-wearying.  In  view  of 
the  fact  that  there  is  no  logical  relation  between  the  so- 
called  "boiler-horse-power"  and  the  horse-power  developed 
by  an  engine  receiving  steam  from  the  boiler,  the  desir- 
ability of  abolishing  the  term  "boiler-horse-power"  has  long 
been  appreciated.  The  recent  happy  suggestion  to  sub- 
stitute a  proper  multiple  of  the  watt  for  the  boiler-horse- 
power,  which,   as   usually   defined,    is   appro.ximately    equal 
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:o  ten  kilowatts,  has  been  enthusiastically  indorsed  by 
many  engineers  and  opposed  by  many  whom  one  would 
ixpcct  to  welcome  the  improvement.  It  is  indeed  strange 
that,  although  the  watt  is  primarily  a  mechanical  unit  of 
power  and  only  secondarily  an  electrical  unit,  and  also  is 
lamed  after  a  great  mechanical  engineer — James  Watt — 
many  mechanical  engineers  object  to  its  use  because  to 
:hem  it  seems  to  be  an  electrical  unit. 


The  Institute  Convention 

The  Cooperstown  convention  of  the  American  Institute 
Df  Electrical  Engineers  was  an  important  occasion  from 
several  points  of  view.  It  was  well  planned  and  successfully 
:arried  out.  The  meeting  place  was  happily  chosen,  and 
:onibined  with  the  excellent  balance  between  the  technical 
md  the  social  programs  there  was  a  diversity  of  interests 
sufficient  to  satisfy  in  some  degree  the  tastes  of  all,  which 
is  perhaps  as  much  as  one  can  expect  of  these  events  in 
general.  In  pleasing  contrast  with  last  year's  crowded 
program  of  some  sixty-five  papers,  with  an  allowance  of 
jnly  fourteen  working  hours  for  their  consideration,  there 
were  only  twenty-six  papers  here  presented,  with  a  work- 
ing period  of  about  seventeen  hours.  Printed  copies  of 
the  papers  were  distributed  well  in  advance,  and  as  a  whole 
there  was  plenty  of  time  for  discussion.  Owing,  however, 
to  an  unequal  allotment  of  time  for  the  papers  on  the 
program,  some  of  them  received  rather  scant  considera- 
tion— a  defect  which  can  obviously  be  overcome  by  setting 
aside  a  fixed  period  for  each  paper  and  its  discussion,  and 
by  prearrangement  calling  upon  certain  individuals  to  open 
the  discussion  from  notes  prepared  in  advance.  In  point 
of  attendance  the  total  registration  of  239  certainly  com- 
pares wxll  with  178  at  Jefferson,  N.  H.,  and  252  at 
Frontenac,  N.  Y.,  although  the  Atlantic  City  meeting, 
naturally  enough,  eclipsed  them  all.  The  large  attendance 
secured  at  Boston  and  Chicago  was,  of  course,  drawn  to 
a  great  extent  from  the  local  regions. 

As  a  barometer  indicating  the  trend  of  mind  of  many 
leaders  in  the  profession,  the  remarks  of  both  the  president 
and  the  president-elect  on  the  position  which  the  electrical 
engineer,  and  all  engineers  for  that  matter,  ought  to  occupy 
in  relation  to  the  affairs  of  industry,  commerce  and  govern- 
ment are  timely  and  important.  A  concrete  suggestion 
toward  the  realization  of  this  end  was  contributed  in  the 
paper  by  Dr.  McClellan,  and  the  hearty  indorsement  which 
it  received  shows  clearly  that  the  electrical  profession  will 
back  the  movement.  A  number  of  the  papers  presented 
will  easily  rank  as  classics,  and  others,  while  perhaps  not 
in  the  same  class,  provoked  such  discussion  as  to  indicate 
their  present  significance. 

Notable  among  the  high  lights  of  the  convention  was 
the  earnest  attention  given  to  the  fundamental  matter 
of  framing  a  correct  economic  basis  for  the  discussion 
and  comparison  of  energy  costs,  and  the  evident  determi- 
nation shown  to  delve  deeper  into  the  mysteries  of  that 
evasive  but  important  agent  of  the  transmission  engineer, 
the  porcelain  insulator.  Considerable  appreciation  was 
expressed  also  of  the  somewhat  unexpected  interest  dis- 


played in  the  session  held  under  the  auspices  of  the  electro- 
physics  committee,  which  bespeaks  an  increasingly  close 
relation  between  the  physicist  and  the  engineer. 

As  a  closing  commentary  upon  the  Cooperstown  conven- 
tion it  may  not  be  amiss  to  point  out  that  there  are  in- 
creasing signs  of  a  general  realization  that  these  events 
serve  a  valuable  purpose  in  bringing  engineers  together. 
It  is  one  thing  to  know  a  subject  profoundly,  it  is  quite 
another  to  be  able  to  discuss  it  forcefully  before  a  gathering 
of  one's  contemporaries,  sprinkled  with  men  whose  reputa- 
tion is  country-wide  or  even  international.  The  engineer 
who  would  be  broad,  and  who  would  enlarge  his  culture 
by  contact  with  men  of  superior  attainments,  must 
obviously  mingle  with  his  fellow-kind  at  such  gatherings 
as  these.  They  hold  the  greatest  potential  advantage  of 
all  for  the  younger  men,  who  may  improve  themselves 
by  mutual  fellowship  and  take  away  the  inspiration  which 
comes  from  meeting  and  listening  to  the  leaders  of  the 
profession. 

The  Computation  of  Energy  Costs 

The  A.  I.  E.  E.  paper  on  the  standardization  of  cost 
estimates  by  Messrs.  H.  G.  Stott  and  W.  S.  Gorsuch 
represents  what  is  emphatically  a  movement  in  the  right 
direction.  In  the  past  it  has  been  extremely  difficult  to 
find  out,  even  from  figures  conscientiously  made  and  pre- 
sented in  an  honest  effort  to  show  the  facts,  just  what  real 
cost  of  energy  must  be  reckoned  with.  Certain  items  in 
the  cost  of  energy,  such  as  the  coal  supply  and  the  wages 
of  the  actual  operating  staff,  are  easily  ascertained,  but 
there  has  been  no  definite  plan  of  action  in  chargini; 
against  the  cost  of  the  energy  produced  the  great  group  of 
somewhat  indefinite  items  which  hang  undecided  between 
power-house  expense  and  the  general  expense,  between 
repairs  and  renewals,  between  operating  costs  and  fi.xed 
charges.  For  a  long  time  it  was  a  habit  of  plant  man- 
agers to  compare  and  promulgate  costs  on  the  basis  of 
coal  plus  oil,  waste  and  water  plus  power-house  labor,  with 
the  result  of  obtaining  beautifully  low  figures  of  a  char- 
acter to  tempt  public  service  commissions  into  pernicious 
activity.  Anyone  who  looks  over  the  carefully  prepared 
list  of  items  presented  by  Messrs.  Stott  and  Gorsuch  will 
come  to  a  realizing  sense  that  many  more  than  the  items 
just  mentioned  go  into  the  actual  costs  of  producing  energy 
in  a  plant  built  and  operated  as  a  permanent  investment. 
The  authors  explain  and  analyze  just  the  meaning  of  the 
schedule  and  the  items  which  should  go  into  each  group. 

Perhaps  the  most  illuminating  portion  of  the  paper  is 
the  consideration  of  the  investment  cost  and  the  general 
charges  appertaining  to  it.  Carefully  as  the  matter  is 
studied  out,  some  items  of  this  kind  are  a  bit  puzzling. 
The  division,  for  example,  of  franchise  tax  and  casualty 
insurance  between  production  and  distribution  is  not  alto- 
gether obvious  even  with  the  help  of  the  e.xplanations  as 
regards  general  methods.  The  most  ingenious  feature  of 
this  particular  account  is  the  treatment  of  the  amortization 
fund,  which  is  intended  to  take  care  of  depreciation  in- 
volving renewals  by  the  establishment  of  an  actual  sink- 
ing fund,  unhappilv  far  too  rare  in  power-station  accounts. 
The   most   importa.it   item   of  the   expense   that   is   to   be 
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taken  care  of  is  what  the  authors  call  "functional  depre- 
ciation," which  is  practically  the  thing  frequently  referred 
to  as  depreciation  due  to  change  in  the  art.  Obsolescence 
and  inadequacy  are  the  usual  causes  for  scrapping  power- 
station  equipment,  and  they  are  good  and  valid  causes. 
One  happy  suggestion  of  the  authors  in  this  connection  is 
that  the  lack  of  knowledge  of  the  real  amount  of  such 
depreciation  makes  it  necessary  to  adjust  periodically  the 
rate  of  accumulation  of  the  amortization  fund  so  as  to 
take  account  of  experience  in  the  life  of  apparatus  and 
general  equipment.  It  is  fortunately  true  that  much  recent 
apparatus  stands  upon  an  entirely  different  plane  with 
respect  to  endurance  from  the  apparatus  of  earlier  years. 
The  physical  depreciation,  for  example,  of  a  big  gen- 
erator is  very  small  indeed,  and  the  functional  deprecia- 
ation,  while  considerably  larger  than  the  physical,  tends 
to  be  much  less  than  would  have  been  indicated  by  the 
estimates  of  ten  years  ago.  Hence  the  need  of  readjusting 
one's  estimates  of  probable  useful  life  in  view  of  experi- 
ence. If  power-station  operations  would  follow  consis- 
tently the  plan  proposed  by  Messrs.  Stott  and  Gorsuch,  the 
actual  practical  costs  of  energy  production  would  soon 
become  much  better  known  than  at  present.  They  would 
not  seem  quite  so  low  as  the  loose  experience  of  earlier 
practice  would  suggest,  but  the  figures  would  be  far 
more  valuable  as  a  guide  to  the  central-station  manager. 


Tungsten  Lamps  for  Street  Lighting 

A  recent  issue  of  the  Electrotechnische  Zeitschrift  con- 
tained data  on  the  very  interesting  changes  which  the 
street  lighting  of  the  city  of  Dresden  has  undergone  within 
the  past  few  years.  In  Dresden,  as  in  many  other  Con- 
tinental cities,  use  is  made  of  both  gas  and  electricity  for 
lighting,  but  the  chief  streets  of  late  years  have  been 
lighted  with  electric  arc  lamps  and  some  of  the  secondary 
streets  with  incandescent  lamps.  Ten  years  ago  the  im- 
portant streets  were  illuminated  with  the  ordinary  carbon 
arc  lamp,  familiar  at  the  time  in  most  European  cities. 
Tlicse  lamps  were  run  with  fairly  large  currents  and  used 
high-grade  carbon  electrodes  such  as  are  common  in  Con- 
tinental lighting.  The  arc  lamps  thus  operated  were  much 
better  than  the  contemporaneous  American  inc'.osed  arc 
lamps,  having  a  considerably  higher  efficiency,  equally 
good  steadiness  and  producing  a  beautiful  white  light  very 
different  from  the  bluish  light  of  the  inclosed  arc  lamp. 
A  few  years  later  the  flaming-arc  lamp  made  its  appear- 
ance and  the  metallic-filament  lamp  also  came  into  use. 
Five  years  ago  the  carbon  arc  lamp  was  being  rapidly 
replaced  by  the  yellow-flame  arc  lamp,  and  most  of  the 
carbon  incandescent  lamps  had  been  replaced  by  tungsten 
lamps.  Another  year  saw  the  complete  replacement  of 
both  the  older  illuminants  and  the  beginning  of  the  use 
of  tungsten  lamps,  no  lamp  in  the  first  installation  having 
a  rating  larger  than  50  cp.  This  was  a  change  sufficiently 
startling  for  a  few  years  and  admirable  in  its  results. 

Developments  more  recently  have  been  somewhat  revo- 
lutionary. Within  the  past  two  or  three  years  the  larg; 
tungsten  lamps  have  come  into  considerable  use  and  have 
been  rapidly  replacing  the  flaming-arc  lamps.     The  lamps 


used  are  rated  at  400,  600  and  1000  cp,  the  lamps  being 
fitted  with  reflectors,  and  in  some  cases  with  inclosing 
globes  as  well,  and  hung  at  the  height  of  7  m  instead  of 
8  m,  which  had  been  standard  for  the  arc  lamps.  In  the 
chief  streets  they  are  mounted  on  cross-suspensions,  bv 
far  the  most  advantageous  position  for  service.  The  re- 
duction in  cost  of  service  by  the  substitution  of  the  metal- 
lic-filament lamps  has  been  very  considerable.  The  Dresden 
flaming-arc  lamps  were  of  the  alternating-current  variety 
working  at  8  amp,  and  consequently  by  no  means  at  the 
top  efficiency  for  the  flaming  type  of  lamp.  Whether  a 
similar  change  would  have  worked  out  as  advantageously 
against  direct-current  flame  lamps  at  a  somewhat  higher 
current  may  be  regarded  as  dubious,  since  for  the  same 
illumination  a  considerable  increase  in  the  number  of 
metallic-filament  lamps  would  have  been  necessary.  Never- 
theless, the  Dresden  experience  hints  very  strongly  that 
the  less  powerful  arc  lamps,  even  modern  flame  lamps,  can 
be  very  hard  pushed  by  the  large  tungsten  lamps  now  avail- 
able and  are  extremely  likely  to  be  superseded. 


The  Illinois  Public  Utility  Law 

During  the  present  week  Governor  Dunne  of  Illinois 
signed  the  new  public  utility  bill  recently  passed  by  the 
Legislature.  The  measure,  an  abstract  of  which  appeared 
m  our  issue  dated  June  28,  goes  into  effect  on  Jan.  1. 
1914.  In  all  important  respects  save  one  this  seems  to  be- 
an excellent  law,  but  the  provison  exempting  municipally 
owned  utilities  from  jurisdiction  is  a  serious  defect.  The 
discrimination  against  privately  owned  companies  would 
seem  to  be  the  work  of  municipal-ownership  enthusiasts 
who  wish  to  ride  their  hobby  unrestrained.  This  view  of 
the  matter  is  supported  by  the  circumstance  that  the 
Legislature  passed  another  bill  authorizing  cities  to 
acquire,  construct,  own,  lease  or  operate  public  utilities. 
Perhaps  the  quoted  remarks  of  the  Governor  cover  the 
situation  as  frankly  as  any:  "With  such  rights  given  to 
cities,  private  corporations  now  furnishing  gas,  electric 
light,  heat,  power  and  other  utilities  will  be  compelled  to 
give  decent  service  at  decent  rates  or  face  the  alternative 
of  public  ownership."  But  is  municipal  ownership  and 
operation  without  regulation  the  desirable  alternative? 
We  think  not,  nor  can  we  discern  any  adequate  defense 
of  the  injustice  and  discrimination  ■  of  forcing  private 
companies  to  submit  both  to  regulation  for  themselves  and 
unregulated  municipal  competition  at  one  and  the  same 
time.  All  the  arguments  against  the  "home-rule"  feature 
which  became  such  a  bone  of  contention  in  framing  the 
law  in  the  Legislature  are  equally  potent  against  un- 
regulated municipal  ownership  and  operation.  Experience 
elsewhere,  in  Wisconsin  for  example,  establishes  very 
clearly  that  municipally  managed  utilities  as  a  whole  art 
quite  as  much  in  need  of  regulation  as  are  the  private 
companies,  if  not  more  so.  This  defect  in  the  Illinois 
law  is  merely  the  outcome  of  another  scrimmage  in  the 
endless  contest  between  selfish  interests  and  the  public  wel- 
fare, this  time  with  the  leaders  of  the  people  in  the  wrong. 
The  just  course  is  both  clear  and  simple,  but  it  seems 
the  pendulum  has  swung  too  far  and  a  measure  of  patience 
is   needed   to   await   the   return   to   equilibrium. 
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Norwegian- American  Radio-Telegraphy 

Mentiiiii  ua.s  nimlo  on  page  1406  nl  i.ur  issue  dated  June 
28  of  the  preliminary  .irrangenients  lor  a  contract  between 
the  Marconi  Wireless  Telegraph  Company  and  the  Xor- 
wcgian  government  lor  wirele.'^s  service  between  Xorway 
and  America.  The  Norwegian  Storthing  has  ratified  a 
twenty-five-year  contract  for  the  joint  operation  of  stations 
at  Stavanger  and  in  New  England.  Two  locations,  20 
miles  apart,  will  be  chosen  at  once  somewhere  in  Massa- 
chusetts or  Connecticut,  and  the  Marconi  Wireless  Tele- 
graph Company  of  America  will  build  separate  receiving 
and  transmitting  stations  similar  to  those  now  being  con- 
structed at  New  Brunswick  and  Belniar,  in  New  Jersey. 
They  will  form  part  of  the  world-encircling  chain  of  sta- 
tions, which  includes  San  Francisco,  Honolulu.  Yokohama. 
Bangalore  and  .Mexandria. 


Experts  Selected    for  Chicago  Terminal    Plans 

Dean  W.  V.  M.  Goss,  of  the  University  of  Illinois. 
L'rhana.  has  been  appointed  chief  engineer  to  the  commit- 
tee on  smoke  abatement  of  the  Chicago  Association  of 
(.'onunerce,  succeeding  the  late  Horace  G.  Burt,  of  Chi- 
cago, whose  death  was  recently  announced  in  these  columns. 
The  university  has  agreed  to  grant  Professor  Goss  a  year's 
furlough  from  collegiate  duties  in  order  that  he  may  carry 
on  his  work  in  Chicago.  Dean  Goss,  who  is  at  present 
touring  luirope  with  the  American  Society  of  Mechanical 
F.ngineers,  is  one  of  the  best-known  railroad  engineers  of 
the  country  and  before  his  appointment  at  Illinois  was  dean 
of  the  engineering  schools  of  Purdue  University,  Lafayette. 
Ind. 

The  railway  terminal  committee  of  the  Chicago  City 
Coimcil  has  also  appointed  Mr.  John  I".  Wallace  expert  ad- 
viser to  the  committee  in  the  formulation  of  its  plan  for 
terminal  facilities  for  the  steam  railroads  entering  Chi- 
cago from  the  south.  Mr.  Wallace  is  to  submit  a  report  in 
ninety  days.  The  terminal  committee's  new  appointee  is 
president  of  the  Westinghouse,  Church  &  Kerr  Company, 
consulting  and  constructing  engineers.  New  York,  and  was 
formerly  chief  engineer  of  the  Panama  Canal  work 


Outages  on  Ontario  System  ;  Toronto  Company  to 
Rescue 

Several  serious  outages  have  recently  annoyed  cii.sionier> 
of  the  Ontario  Hyilro-l-'lectr;c  tonnnission's  system,  whicli 
is  generally  recognized  as  one  of  the  best  constructed  trans- 
mission systems  ever  built.  From  10  a.  m.  to  5:10  p.  m.  on 
Tune  16  service  was  off  over  the  commission's  Toronto  sys- 
tem and  in  a  large  part  of  the  Province  and  this  would  have 
caused  serious  inconvenience  locally  had  not  the  Toronto 
Electric  Company,  which  is  a  competitor  of  the  municipal 
system,  generously  furnished  12,000-volt  emergency  service 
over  an  improvised  connection  from  its  terminal  sub- 
station. Fortunately  the  break  was  repaired  before  dark, 
but  the  Toronto  company  offered  to  carry  the  city  street 
lighting  that  evening  if  necessary.  Credit  is  also  de- 
served by  the  Toronto  company  for  the  rapid  connection 


made,  service  having  been  available  within  one  hour  alter 
Works  Commissioner  Harris  applied  for  assistance. 

To  avert  possibility  of  a  water  famine,  the  Toronto  elec- 
trically driven  water-works  pumps  were  also  transferred  to 
the  local  central  station  company's  system  and  thus  con- 
tinued operation  uninterrupted. 

On  July  2  there  occurred  another  interruption  to  the 
Hydro-Kleclric  Commission's  service  at  Toronto,  the  third 
serious  one  within  three  weeks.  This  time  the  "power" 
went  ofif  at  3  a.  m.  Wednesday  and  was  not  resumed  again 
until  10  a.  m.  the  same  day.  In  view  of  the  prevalence  of 
transmission  troubles  during  the  last  few  weeks  it  has  been 
suggested  locally  that  some  permanent  basis  for  energy 
interchange  be  agreed  upon  between  the  two  public-service 
organizations. 

The  merchants  and  manufacturers  at  London,  Ont.,  who 
are  customers  of  the  provincial  Hydro-Electric  system,  are 
also  complaining  of  the  poor  service  they  have  been  receiv- 
ing lately.  From  June  i  to  June  26,  inclusive,  there  were 
thirteen  interruptions,  totaling  twenty-eight  hours.  The 
most  recent  trouble  occurred  on  June  23,  when  the  Hydro 
service  was  off  for  fifty-five  minutes.  The  thirteen  inter- 
ruptions mentioned  include  two  in  which  the  whole  297 
miles  of  Hydro  lines  in  Ontario  were  out  of  commission, 
once  for  seven  hours.  The  other  outages  were  of  local 
origin. 


Pennsylvania  Utility  Law 

The  public  utilities  bill  in  the  State  of  Pennsylvania, 
mentioned  on  page  1204  of  our  issue  for  June  7,  1913,  hav- 
ing been  passed  by  both  the  House  and  Senate,  is  now  be- 
fore the  Governor  for  his  signature.  The  bill  is  believed  to 
he  in  a  form  to  protect  the  State,  the  municipalities,  the  con- 
sumers and  the  private  utility  companies. 


Illinois  Utilities  Law  Signed  by  the  Governor 

Notwithstanding  the  vigorous  opposition  01  the  city  ad- 
ministration of  Chicago,  which  was  insistent  upon  "horae 
rule."  Governor  Dunne  on  June  30  signed  the  bill  recently 
passed  by  the  Legislature  of  Illinois  creating  a  public  utili- 
ties commission  for  that  State.  ,\  summary  of  the  new 
law  was  given  in  the  Electrical  It'orld  of  June  28. 

To  explain  his  approval  of  the  bill  the  Governor  issued 
.1  public  statement.  He  says  that  regulation  by  commission 
should  have  a  reasonable  trial  in  Illinois.  Tf  it  fails,  there 
is  the  alternative  of  public  ownership  under  the  "splendid 
public-ownership  measure"  recently  passed  by  the  Legisla- 
ture and  signed  by  the  Governor.  This  is  the  Waage  law 
authorizing  cites  to  acquire,  lease  and  operate  public 
utilities  and  to  sell  the  service  to  private  consumers.  The 
<"iovemor  says  that  the  new  Illinois  utilities-commission 
law  is  better  than  the  Wisconsin  law,  as  it  eliminates  com- 
mission control  of  municipally  owned  utilities  and  does  not 
give  private  corporations  indeterminate  franchises.  Regret 
Is  expressed  that  the  home-rule  article  was  stricken  from 
the  bill,  and  the  Governor  says  that  this  feature  can  be  put 
in  it  at  a  future  session  of  the  Legislature.  The  executive 
promises  to  appoint  as  members  of  the  state  commission 
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"men  of  such  character  and  abihty  as  to  place  the  cities  of 
the  State  under  no  political  disadvantage  by  reason  of  the 
failure  to  include  the  "home-rule'  amendment."  The  Gov- 
ernor also  makes  this  statement:  "Public  ownership,  in 
my  judgment,  must  be  the  ultimate  solution  of  the  complex 
problems  which  forever  are  arising  from  the  attempts  of 
the  people  to  exercise  legitimate  and  lawful  control  over 
public-utility  corporations,  but  realization  of  the  benefits 
of  public  ownership  may  be  deferred  for  a  long  time. 
Hence  it  is  urgently  essential  that  there  shall  be  centralized 
control  and  authority  now." 

Mayor  Harrison  of  Chicago  and  a  large  proportion  of 
the  City  Council  waited  on  the  Governor  in  Springfield  on 
June  25.  They  urged  him  by  all  arguments  at  their  com- 
mand to  veto  the  bill  and  give  "home  rule"  to  Chicago.  In- 
cluded in  the  delegation  were  representatives  of  the  city 
and  county  government  in  Chicago,  the  Municipal  Voters' 
League  and  the  Chicago  Federation  of  Labor;  also  the 
United  Societies  for  Local  Self-Government  and  various 
civic  organizations.  The  Mayor  and  a  number  of  alder- 
.■nen  and  others  made  speeches  urging  the  Governor  to 
veto  the  bill. 

On  June  24  the  question  was  discussed  before  the  City 
Club  of  Chicago  at  a  meeting  over  which  Mr.  George  C. 
Sikes  presided.  The  first  speaker  was  State  Senator 
Dailey.  of  Peoria,  who  favors  the  bill  as  passed.  Mr.  Ed- 
ward W.  Bemis,  of  Chicago,  public  utility  expert,  opposed 
the  bill  as  passed.  One  point  he  made  was  that  one  com- 
mission could  not  handle  all  the  utilities  of  Chicago  and  the 
rest  of  Illinois,  including  the  railroads.  State  Senator 
Walter  Clyde  Jones  and  Mr.  James  G.  Skinner,  assistant 
corporation  counsel  of  Chicago,  also  spoke  against  the  bill 
as  passed.  Mr.  Skinner  helped  to  draft  the  original  bill, 
with  the  "home-rule"  article  in  it. 

Public  sentiment  has  been  expressed  for  as  well  as 
against  the  bill.  The  Illinois  Mayors'  Association,  by  a 
vote  of  fourteen  to  ten,  defeated  a  resolution  requesting  the 
Governor  to  veto  the  bill.  Representative  Rapp,  of  Fair- 
field, who  introduced  the  bill  in  the  House  with  the  original 
"home  rule"  feature,  came  out  with  a  statement  favoring 
the  bill,  even  though  amended. 


Refusal  to  Purchase  Boston  Municipal  Gas-Lighting: 
Equipment    Sustained 

The  full  bench  of  the  Supreme  Court  of  Massachusetts 
has  sustained  Commissioner  of  Public  Works  Louis  K. 
Rourke,  of  Boston,  in  his  refusal  to  expend  $300,000  ap- 
propriated in  May,  191 1,  by  the  City  Council  for  somi- 
11,000  gas  lamps  and  fixtures  for  street  lighting  on  a  mu- 
nicipal ownership  basis.  On  June  14  Commissioner  Rourke 
signed  a  contract  with  the  Boston  Consolidated  Gas 
Company  for  this  lighting  at  a  rate  of  $21.50  a  lamp  a  year, 
on  a  ten-year  basis,  but  before  the  agreement  can  become 
active  it  must  be  approved  by  each  branch  of  the  city  gov- 
ernment and  the  Mayor.  For  over  a  year  past  Commis- 
sioner Rourke  has  favored  accepting  the  offers  of  the  Bo.s- 
ton  Edison  company  at  $18.33  P^""  60-vvatt  tungsten  lamp 
and  $21.14  per  80-watt  lamp  annually.  These  offers  mean 
a  saving  of  from  $27,000  to  $60,000  a  year  compared  with 
the  Rising  Sun  contract.  The  court  points  out  in  its 
decision  that  under  the  circumstances  the  city  ought  not 
to  be  compelled  to  expend  this  large  amount  of  money 
for  a  purpose  which,  according  to  the  commissioner's  be- 
lief, apparently  supported  by  substantial  reasons,  would 
be  unwise,  and  says :  "There  is  no  such  compulsion  to 
be  found  in  the  city  charter  of  Boston  or  in  the  general 
laws  of  the  commonwealth.  The  appropriation  of  money 
for  a  specific  purpose  by  the  legislative  department  of  the 
city  of  Boston  does  not  make  its  expenditure  mandatory 
on  the  executive  officers  in  a  case  like  the  present." 


Pittsburgh  I.  E.  S.  Convention 

The  Hotel  Schenley  has  been  selected  as  headquarters 
for  the  Illuminating  Engineering  Society  convention,  which 
will  be  held  in  Pittsburgh,  Sept.  22  to  26.  The  choice  is 
peculiarly  fitting  as  the  hotel  is  near  the  Carnegie  Museum 
and  Library,  Carnegie  Technical  Schools,  University  of 
Pittsburgh,  several  prominent  clubs  and  the  Soldiers'  Me- 
morial Hall,  the  lighting  effects  of  which  are  unique  in  this 
country.  Among  the  entertainment  features  of  the  con- 
vention will  be  the  annual  banquet,  golf,  tennis,  baseball 
games,  automobile  rides,  theater  and  card  parties,  and  in- 
spection trips  to  local  industrial  plants.  Subjects  of  con- 
vention papers  already  scheduled  are  the  quartz  and  neon- 
tube  lamps;  church,  factory,  store,  hospital  and  street-car 
lighting;  the  present  commercial  development  in  several 
forms  of  lighting;  errors  in  photometric  measurement,  and 
the  history  of  artificial  lighting.  Symposiums  will  also  be 
held  on  various  general  subjects.  A  transportation  commit- 
tee, which  includes  the  secretary  in  each  city  having  a  local 
section,  will  make  arrangements  for  members  and  friends 
in  obtaining  transportation  to  and  from  Pittsburgh. 


How  the  Illinois  Legislature  Passed  the  Bill  for  a 
Utilities  Commission 

In  the  closing  liours  of  the  l-'orty-eighth  General  Assem- 
bly— to  be  exact,  at  1  .15  a.m.  on  June  21 — the  Illinois 
Legislature  took  the  final  steps  to  pass  a  bill  creating  a 
state  public  utilities  commission.  The  bill  provides  for  a 
single  state-wide  commission  controlling  all  public  utilities, 
abolishing  the  present  Railroad  and  Warehouse  Commis- 
sion, and  without  the  home-rule  proviso  so  strenuously 
demanded  by  the  city  administration  of  Chicago. 

The  history  of  the  agitation  for  a  public-service  commis- 
sion or  commissions  in  Illinois  during  recent  years  makes 
an  interesting  story.  The  Legislature  of  the  State  meets 
biennially,  and  public-utility-commission  bills  of  varied 
purport  have  been  introduced  at  preceding  sessions.  Two 
years  ago  the  whole  subject  was  referred  to  a  joint  legis- 
lative commission  directed  to  report  to  the  Legislature  of 
1913.  The  Republicans  were  in  control  of  this  commission, 
of  which  Senator  Dailey,  of  Peoria,  was  chairman.  This 
committee  visited  Wisconsin,  Massachusetts,  New  York 
and  other  states  and  held  a  number  of  hearings  in  Illinois. 
It  prepared  an  elaborate  report,  with  draft  of  bill  attached, 
modeled  to  some  extent  on  the  Wisconsin  law. 

But  in  the  meantime  the  1912  elections  had  taken  place. 
A  Democratic  state  administration  was  elected,  and  Sen- 
ator Dailey  escaped  defeat  for  re-election  by  a  narrow 
margin.  Mr.  Edward  F.  Dunne,  of  Chicago,  was  elected 
Governor.  He  is  a  man  of  the  highest  character  and  of 
conceded  ability,  but  rather  "advanced"  in  advocating  mu- 
nicipal ownership  and  distrusting  utility  corporations,  as 
he  demonstrated  when  Mayor  of  Chicago.  A  remarkable 
Legislature  was  elected  at  the  same  time.  In  neither  house 
has  any  political  party  a  majority.  Both  houses  are  pre- 
sided over  by  bright,  ambitious  young  Democrats  about 
thirty-one  years  of  age,  who  had  never  before  served  in 
llie  Legislature  or  had  legislative  experience. 

The  Governor  had  niade  a  state  utility  commission  one 
feature  of  his  platform.  He  wanted  the  Legislature  to  pass 
a  bill  on  lines  which  he  favored,  giving  "home  rule"  to  the 
cities  of  the  State;  that  is,  giving  direct  control  of  local 
utilities  to  cities  of  20,000  and  over  and  permitting  smaller 
cities  to  vote  themselves  under  or  out  of  control  of  the 
state  commission.  He  had  a  bill  drawn  to  express  his 
ideas  by  members  of  the  faculty  of  the  University  of 
Illinois  in  conjunction  with  lawyers  from  the  office  of  the 
corporation  counsel  of  Chicago.  This  bill  was  introduced 
by  Reprc^cntative  Rapp,  of  Fairfield,  and  is  the  bill,  mate- 
rially amended,  which  finally  passed.     The  Dailey  hill  and 
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cvt-ral  others  never  had  a  chance,  although,  as  adopted, 
he  kapp  bill  is  similar  in  broad  general  features  to  the 
)ailey  bill. 

-Article  V'l  in  the  original  kapp  bill  gave  cities  the  power 
0  regulate  their  own  utilities  and  to  fi.\  rates.  It  was 
he  great  bone  of  contention.  The  bill  was  referred  to  a 
onnnittcc  in  the  House,  reported  back  with  minor  changes, 
lut  when  it  came  up  for  debate  this  .section  was  stricken 
ut  by  a  close  vote,  and  the  bill  was  then  passed  by  the 
louse.  Then  the  city  administration  of  Chicago  became 
larnied.  Mayor  Harrison,  Corporation  Counsel  Sexton 
nd  forty  aldermen,  including  .Mdcrnian  Merriam,  bur- 
ied <lown  to  .Springfield  to  labor  with  the  .Senate.  A  public 
earing  was  held  at  which  Mayor  Harrison  made  an  earn- 
st  plea  that  Chicago  be  let  alone  in  the  management  of  its 
tilities.  Governor  Dunne  also  spoke,  expressing  bis  love 
or  home  rule,  but  rather  intimating  that  if  he  couldn't  get 
II  he  wanted  he  would  take  what  he  could  get,  provided  a 
airly  satisfactory  state  connnission  was  created. 

The  fight  was  now  o{\  in  earnest.  In  the  Senate  the  bill 
/as  not  referred  to  a  coninnttee  but  was  discussed  on  the 
oor.  Senator  Glackin,  of  Chicago,  a  Democrat  close  to 
lie  city  administration,  led  the  home-rule  forces.  Senator 
)ailey,  of  Peoria,  a  kepublican,  championed  the  single 
tate-wide  commissidn.  On  June  18,  in  the  closing  days 
adjournment  being  fixed  for  June  20),  there  was  a  great 
ebate  on  the  bill  in  the  Senate  on  second  reading, 
miendments  were  introduced  reinstating  .\rticle  VI  and 
Iso  eliminating  the  power  of  the  state  commission  to  con- 
rol  the  issue  of  stocks  and  bonds  by  public-utility  coni- 
anics.  Senator  Dailey  made  an  impassioned  plea  for  the 
bandoiunent  of  .'\rticle  VI.  Senator  Walter  e  lyde  Jones, 
f  Chicago,  leader  of  the  Progressives,  cast  his  lot  with  the 
omc  ruJers.  By  a  vote  of  thirty-one  to  .sixteen  the  amend- 
lents  w«re  adopted  by  the  Senate.  Party  lines  were  not 
trictly  observed,  but  in  general  the  Democrats  and  Pro- 
ressives  voted  f(ir  the  Senate  amendments.  Victory  for 
ome  rule ! 

On  June  20,  the  closing  day,  the  amended  bill  came  up 
or  third  reading  and  passage  in  the  Senate.  Senator 
)ailey  said  that  the  bill  as  amended  by  the  Senate  was  a 
lonstrosity.  Senator  Manny,  of  Mount  Sterling,  Demo- 
ratic  floor  leader,  expressed  himself  as  favoring  one  state- 
nde  commission;  still,  he  held,  some  kind  of  a  connnission 
;  better  than  none,  and  he  voted  for  the  bill  with  .\rticle 
^I  reinstated,  but  with  reluctance.  On  roll  call  the  bill 
assed  the  Senate  as  amended  in  that  body  by  a  vote  of 
hirty-two  to  seven.  Senate  firm  as  a  rock — almost — for 
ome  rule ! 

Now  back  to  tiie  House.  About  9:30  p.m.  on  June  20 
ie  House  took  up  the  bill  with  Senate  amendments.  Mr. 
'app  explained  the  amendments  and  moved  that  the  House 
oncur  in  them.  More  oratory.  Representative  Holaday, 
f  Danville,  said  that  the  home-rule  commission  as  offered 
y  the  Senate  would  be  a  farce.  The  renowned  Lee  O'Neil 
Irowne,  of  Ottawa,  scored  the  Senate  amendments  severely, 
lany  other  representatives  explained  their  votes  on  roll- 
all.  .^t  II  130  the  result  of  the  voting  is  announced.  The 
ayes,"  favoring  concurrence,  are  seventy,  the  nays  forty- 
:iree.     But,  alas  for  home  rule !     Seventy-seven  votes,  or 

majority  of  all  representatives  elected,  are  needed  to 
dopt  the  motion,  and  thus  the  House  does  not  concur  in 
lie  Senate  amendments. 

What  next?  Returning  to  the  Senate,  we  shall  see.  It 
;  now  12:30  a.m.  on  June  21,  but  still  the  legislative  day 
f  June  20,  it  appears.  The  Senate  is  debating  whether  it 
hall  recede  from  its  amendments.  Dailey  moves  to  recede, 
lome  rule  is  limping  badly,  and  Glackin  is  visibly  anxious, 
lore  impassioned  speech-making.  Then  announcement  of 
lie  vote  at  i  :i5  a.m.  By  a  tally  of  twenty -seven  to  twenty 
lie  Senate  has  voted  to  recede  from  its  amendments.  Thus 
lie  Rapp  bill  as  amended  by  the  House  has  passed  both 
ouses  in  the  same  form,  and  municipal  regulation  of  pub- 


lic utilities — the  home-rule  argument — is  a  dead  issue  in 
the  l'"orty-eighth  General  Assembly  of  the  State  of  Illinois. 
What  brought  about  the  change  in  the  Senate?  Undoubt- 
edly the  action  of  the  friends  of  the  Governor.  Several 
measures  favored  by  the  state  administration,  as  initiative 
and  referendum,  a  state  tax  commission  and  others,  failed 
to  pass,  and  at  the  last  moment  it  was  apparently  decided 
to  save  something  from  the  wreck  in  the  sha[)e  of  a  state 
public-utility  commission,  not  indeed  with  the  desired  home- 
rule  features,  but  still  a  state  commission,  to  which  the 
Governor  was  pledged. 

Senators  Glackin  and  Keller,  of  Ava,  filed  a  formal  pro- 
test against  the  passage  of  the  motion  to  recede  at  i  :i5 
a.m.  on  the  day  after  the  day  set  for  adjournment  by  pre- 
vious resolution.  The  protest  was  received  as  a  constitu- 
tional right,  but  the  Lieutenant-Governor  remarked  that  it 
lias  been  repeatedly  held  by  the  courts  in  Illinois  that  in 
the  case  of  a  continuous  night  session  the  legislative  "day" 
does  not  e.Kpire  until  10  o'clock  in  the  morning  of  the  next 
calendar  day. 

At  its  meeting  of  June  23  the  Chicago  City  Council 
adopted  resolutions  requesting  Governor  Dunne  to  veto  the 
bill,  which  was  declared  to  be  a  "vicious  measure  subversive 
of  the  rights  of  the  people  of  Chicago  and  other  municipali- 
ties." A  telegram  signed  by  the  Mayor  and  sixty-seven  of 
the  seventy  aldermen  was  sent  to  the  Governor,  requesting 
a  hearing  anel  urging  him  to  veto  the  bill  in  the  interest  of 
"home   rule." 

A  synopsis  of  the  bill  as  passed  by  the  Legislature  was 
given  on  page  1401  of  our  issue  dated  June  28.  As  noted 
elsewhere  in  the  present  issue.  Governor  Dunne  signed  the 
bill  on  June  30. 


Contention   Over  Depreciation   Fund  in  Attack  on 
Cincinnati-Union   Lease 

A  contest  which  threatens  the  legal  existence  of  the 
Union  Gas  &  Electric  Company,  of  Cincinnati,  as  well 
as  the  life  of  the  lease  under  wliich  the  Cincinnati  utility 
property  is  operated  by  the  lessee  company,  is  now  being 
waged  to  determine  whether  the  underlying  Cincinnati  Gas 
&  Electric  Company  or  its  tenant  shall  make  the  outlay 
for  the  new  four-million-dollar  power  plant,  which  is  badly 
needed  for  the  local  service.  The  underlying  company, 
through  a  protective  committee  of  its  stockholders,  claims 
that  this  new  plant  is  a  replacement  of  the  existing  Plum 
Street  station,  and  that  since  by  the  terms  of  the  lease  the 
tenant  company  is  required  to  maintain  the  property  against 
depreciation,  the  Union  company  should  build  the  new 
plant  itself.  The  tenant  company  insists,  however,  that  the 
proposed  station  represents  simply  a  plant  extension,  and 
that  therefore  its  cost  should  be  defrayed,  as  in  the  case 
of  recent  additions  to  the  Plum  Street  equipment,  by  the 
underlying  concern. 

The  Cincinnati  Gas  &  Electric  Company,  which  is  the 
owner  of  the  central-station  and  gas  properties  in  Cin- 
cinnati, now  has  outstanding  $35,000,000  of  5  per  cent 
securities  out  of  an  authorized  issue  of  $36,000,000.  Its 
property  was  leased  for  a  term  of  ninety-nine  years  (begin- 
ning with  1006)  to  the  Union  Gas  &  Electric  Company. 
Of  this  latter  company's  authorized  allowance  of  $ro,ooo.- 
000  of  6  per  cent  stock,  $5,000,000  has  been  issued,  together 
with  $10,000,000  of  common  stock.  The  Union  company 
in  turn  is  controlled  by  the  Columbia  Gas  &  Electric  Com- 
pany, a  holding  corporation  which  also  controls  the  gas. 
electric-lighting  and  railway  properties  just  across  the 
Ohio  River  in  Covington  and  N'ewport,  Ky.  The  Columbia 
Gas  &  Electric  Company  has  a  capital  stock  of  $50,000,000. 
and  $13,000,000  outstanding  in  bonds  out  of  a  total  of 
$20,000,000  authorj^ed.  It  now  plans  to  issue  further 
$3,000,000  worth  01  5  per  cent  debentures  to  acquire  that 
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balance  of  the  Union  company's  stock  which  it  has  not 
heretofore  owned.  The  Columbia  company's  control  of 
the  Union  company  is  at  the  present  time  effected,  how- 
ever, through  the  ownership  of  60  per  cent  of  the  latter's 
preferred  stock  and  50  per  cent  of  its  common  stock. 

At  the  present  time  the  principal  generating  plant  of  the 
Cincinnati  property  is  the  old  Plum  Street  station,  which 
contains  about  30.000  kw  in  reciprocating  and  turbine  units. 
Besides  being  inadequate,  this  plant  will  shortly  be  ren- 
dered useless  by  the  draining  of  the  canal  from  which  it 
receives  its  condenser  circulating  supply,  as  the  canal 
bed  is  to  be  converted  into  a  city  boulevard.  It  has  there- 
fore become  imperative  that  a  modern  50,000-kw  turbine 
station  be  erected  on  the  river  front  at  a  central  point  from 
which  the  surrounding  community  can  be  served. 

From  $3,000,000  to  $4,000,000  will  be  needed  for  this  new 
station,  and  it  is  the  necessity  for  this  additional  capital 
investment  which  has  precipitated  the  present  contest.  In 
this  the  initiative  is  being  taken  by  a  stockholders'  protec- 
tive committee  of  Cincinnati  Gas  &  Electric  Company 
shareholders.  Mr.  J.  Evans  Lippincott  is  chairman  of  the 
:ommittee,  the  other  members  of  which  are  Messrs.  Jesse 
Lowman.  Frederick  A.  Hilker  and  George  \V.  Pohlman, 
Jr.,  secretary.  Mr.  Sanmel  Assur  has  been  retained  as 
:ounsel.  The  stock  of  the  Cincinnati  company  is  held  by 
about  8000  shareholders,  the  average  amount  in  each  case 
Deing  about  forty  shares.  Nearly  7500  of  the  stockholders 
ive  in  the  vicinity  of  Cincinnati. 

The  stockholders'  protective  committee  contends  that  the 
luilding  of  a  new  plant  is  an  expense  that  should  be  paid 
entirely  by  the  Union  Gas  &  Electric  Company  by  reason 
Df  the  fact  that  it  is  a  replacement  of  an  inadequate  and 
Dbsolete  electric-light  plant.  The  Union  company,  it  is 
Dointed  out.  may  obtain  payment  from  the  Cincinnati  Gas 
?:  Electric  Company  only  for  extensions  and  new  additions 
.vhich  are  agreed  to  by  the  latter  underlying  company, 
ind  which,  under  the  lease,  must  be  paid  for  by  the  Union 
jas  &  Electric  Company  in  the  first  instance,  while  the 
Cincinnati  Gas  &  Electric  Company  may  elect  to  pay  for 
;uch  new  additions  at  the  termination  of  the  lease  at  the 
hen  value  of  such  additions  or  improvements.  In  any 
;vent.  however,  the  committee  insists  that  the  new  plant 
required  is  a  replacement,  the  entire  expense  of  which  is 
:hargeable  to  the  Union  Gas  &  Electric  Company  and  must 
36  paid  by  that  company  without  any  possible  hope  of  any 
future  reimbursement  from  the  Cincinnati  Gas  &  Electric 
'ompany. 

During  the  last  fifteen  years  the  Union  company  has 
)een  operated  without  setting  aside  any  amount  toward  a 
:iepreciation  fund  to  cover  the  elements  of  decrepitude, 
sbsolescence  or  inadequacy  of  the  plant  it  leases.  Its  books 
have  meanwhile  shown  the  accumulation  of  a  surplus 
which,  the  committee  maintains,  should  have  gone  back 
into  the  property  for  offsetting  depreciation.  For  1912 
this  surplus  was  $208,000.  and  for  1911  $329,000.  Officials 
of  the  Union  company  declare,  however,  that  the  terms 
oi  the  lease  required  no  such  establishment  of  any  deprecia- 
tion fund.  The  recently  enacted  public-service  commission 
law  of  Ohio  does,  however,  specify  that  such  depreciation 
allowance  be  set  aside  for  property  renewals,  although  this 
applies  only  to  the  past  two  years  of  the  lease's  term. 

The  stockholders'  committee  in  a  letter  to  President 
W.  J.  Hauck,  of  the  Cincinnati  company,  has  urged  can- 
cellation of  the  lease  to  the  Union  company  on  the  grounds 
that  the  latter  has  exploited  the  property  without  proper 
care  of  the  owners'  interests  and  that  the  lessee  has  been 
virtually  returning  capital  investment  to  stockholders  in 
the  guise  of  dividends.  Protest  is  also  made  against  the 
plan  to  transfer  the  Union  company's  lease  to  the  Columbia 
company  by  the  latter's  purchase  of  the  balance  of  $3,000,- 
000  remaining,  and  it  is  also  pointed  out  that  such  transfer 
cannot  in  any  case  be  consummated  without  the  written 
consent  of  the  Cincinnati  companv  stockholders. 


No  estimate  is  available  of  the  amount  of  stock  repre- 
sented by  the  protective  committee.  While  the  leasing 
interests  are  disposed  to  discount  the  seriousness  of  this 
protesting  movement,  the  fact  nevertheless  remains  that 
should  the  charges  brought  by  even  a  single  shareholder 
be  proved,  forfeiture  of  the  lease  might  follow.  It  also 
seems  that  the  temper  of  many  of  the  Cincinnati  underlying 
stockholders  is  such  that  should  the  present  agreement  be 
abrogated  no  lease  would  again  be  entered  into  with  an 
operating  company,  for  the  Cincinnati  Gas  &  Electric  Com- 
pany would  doubtless  under  circumstances  of  that  kind 
undertake  to  operate  its  own  property. 


Transportation  Facilities  in  New  York 

Mr.  Frank  Hedley,  vice-president  and  general  manager 
of  the  Interborough  Rapid  Transit  Company,  of  New  York 
City,  addressed  the  Electric  Club  of  Chicago  on  June  26 
on  "Transportation  Facilities  in  New  York."  He  remarked 
that  the  daily  newspapers  probably  had  more  to  do  with 
transportation  problems  in  large  cities  than  any  other 
agency.  The  papers  seem  to  be  looking  for  sensational 
stories  rather  than  honest  recitals  of  fact.  The  only  way 
to  secure  the  rational  development  of  transportation  lines 
is  for  the  owners  and  managers  of  the  properties  and  the 
city  authorities  to  get  together  and  lay  all  their  cards  on 
the  table,  as  the  saying  is,  so  that  there  may  be  a  "square 
deal"  for  all.  As  a  matter  of  fact  neither  the  companies 
nor  the  public  has  had  a  square  deal  for  many  years,  prin- 
cipally owing  to  the  harmful  activities  of  the  newspapers 
and  politicians. 

In  New  Y'ork  it  is  believed  that  the  problem  of  furnish- 
ing adequate  transportation  at  a  minimum  fare  has  been 
solved  finally.  Mr.  Hedley  reviewed  the  growth  of  trans- 
portation facilities  in  New  Y'ork  City.  One  interesting 
statement  he  made  was  that  for  a  number  of  years  the 
damages  paid  for  accidents  have  been  about  3  per  cent 
of  the  gross  receipts.  Considering  the  congestion  in  New 
York  streets,  the  operation  is  good.  The  records  show 
about  one  collision  with  other  vehicles  for  every  7000  car- 
miles  operated.  The  speaker  remarked  that  the  sub- 
surface contact  system  of  electric  railway  operation,  such 
as  is  used  in  New  York,  is  very  difficult  to  maintain,  for 
a  variety  of  reasons.  The  surface,  elevated  and  subway 
railways  in  New  York  have  21,000  employees  and  about 
4500  cars  in  daily  service.  On  the  elevated  lines  the  mini- 
mum interval  between  trains  is  fifty-two  seconds,  and  in 
the  subways  the  minimum  interval  between  ten-car  trains 
is  one  minute  and  forty-eight  seconds.  The  speaker  re- 
ferred in  terms  of  approval  to  the  automatic  speed-control 
system  used  in  the  subway.  The  greatest  number  of  pas- 
sengers on  the  elevated  and  subway  lines  carried  in  one 
day  was  2.431,000.  The  business  of  the  elevated  and  sub- 
way lines  has  increased  by  more  than  100  per  cent  in  six 
years. 

Mr.  Fledley  advocated  the  plan  of  the  city  pledging  its 
credit  for  extending  transportation  facilities.  The  munic- 
ipality receives  ample  return  by  the  enhancement  of  real 
estate  values  in  outlying  districts,  and  the  rapid  growth 
of  the  Bronx  was  cited  as  an  example  of  this.  The 
speaker  pleaded  for  fair  treatment  of  transportation  com- 
panies by  the  public  and  city  authorities  and  said  that 
the  companies  should  be  permitted  to  receive  a  fair  return 
on  the  capital  invested.  It  is  unfortunate  that  the  municipal 
officers  as  a  rule  do  not  make  a  deeper  study  of  transporta- 
tion questions.  The  Public  Service  Commission  of  New 
York,  First  District,  has  done  a  great  deal  to  bring  about 
real  rapid  transit  in  New  York  City.  Mr.  Hedley  de- 
clared his  be'ief  in  commission  control  as  a  result  of  his 
experience.  He  described  in  some  detail  the  plan  entered 
into  for  the  purpose  of  financing  recent  subway  extensions 
in  New  York. 
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A.  I.  E.  E.  Convention  at  Cooperetown,  N.  Y. 

An  account  of  the  first  two  days'  sessions  of  the  annual 
convention  of  the  American  Institute  of  Electrical  Engi- 
neers held  at  Cooper.stown,  N.  Y.,  June  23  to  2"],  was  given 
in  tliese  columns  last  week.  I'^olluwing  is  a  report  of  the  re- 
maining days  of  the  convention,  while  on  other  pages  of 
this  issue  will  be  found  abstracts  of  convention  papers  and 
the  discussions  which  they  provoked. 

The  technical  sessions  of  the  convention  followed  closely 
the  prearranged  program.  A  meeting  of  the  board  of  di- 
rectors of  the  Institute  was  held  at  Cooperstown  on 
Wednesday  evening,  but  the  business  discussed  related 
largely  to  routine  affairs. 

The  executive  committee  of  the  committee  on  organiza- 
tion of  the  International  Electrical  Congress  to  be  held  at 
San  Francisco  in  1915  met  Thursday  afternoon,  but  took 
no  formal  action  although  general  matters  of  organization 
were  discussed. 

Presentation  of  Edison  Medai. 

On  Thursday  evening  in  the  grand  ballroom  of  the  Hotel 
Otesaga  occurred  the  annual  award  of  the  Institute's  Edison 
Medal  "for  meritorious  achievement,"  conferred  this  year 
upon  Mr.  William  Stanley,  the  fourth  recipient  of  the 
honor.  The  presentation  was  made  by  President-elect  Mail- 
lou.x  in  the  absence  of  Dr.  Elihu  Thomson,  who  was  to  have 
delivered  the  address  of  the  evening.  Mr.  Mailloux 
sketched  in  a  reminiscent  vein  the  achievements  of  Mr. 
Stanley  during  thirty  years  of  inventive  activity  in  the 
electrical  field,  paying  eloquent  tribute  to  his  work  in  direct- 
current  and  alternating-current  generation,  transmission 
and  transformation. 

Mr.  Stanley  responded  with  modesty,  pointing  out  the 
debt  of  the  commercial  inventor  to  the  discoveries  of  pure 
science,  whose  work  has  laid  the  foundations  for  the  elec- 
trical industry.  A  note  of  warning  was,  however,  sounded 
by  Mr.  Stanley,  who  questioned  whether  the  present  great 
commercial  organizations  accomplish  the  true  purposes  of 
our  newer  arts.  Modern  monopoly  and  brute  control,  he 
intimated,  tend  to  misappropriate  the  great  gifts  which 
mankind  has  received  from  scientists,  inventors  and  engi- 
neers. 

Conferences  on  Institute  Affairs 

On  Tuesday,  Wednesday  and  Thursday  there  were  in- 
formal luncheons  of  the  section  delegates,  with  Chairman 
P.  M.  Lincoln  presiding.  After  some  lively  discussion  a 
number  of  resolutions  were  finally  adopted,  being  in  sub- 
stance: First,  that  the  directors  be  requested  to  hold  an- 
nual conventions  at  more  accessible  places  and  nearer  large 
centers  of  population ;  .second,  that  the  minutes  of  dele- 
gates' meetings  be  forwarded  without  delay  to  each  at- 
tending delegate;  third,  that  an  executive  committee  of  five 
delegates  be  appointed  by  the  chairman;  fourth,  that  the 
directors  be  urged  to  adopt  the  Baldwin  committee  report 
on  participation  of  .sections  in  Institute  aflfairs. 

Reports  of  Section  Delegates 

On  Thursday  evening  there  was  a  general  conference 
of  officers  and  section  delegates. 

Dr.  J.  B.  ^Vhitehead.  speaking  of  the  experience  of  the 
Baltimore  Section,  referred  to  the  problem  of  making  the 
meetings  attractive  and  stimulative  to  members.  The 
Institute  work  can  be  brought  before  the  men,  but  it  is  diffi- 
cult to  get  creative  work  on  the  latter's  own  account. 

Mr.  N.  T.  Neall  told  of  the  peculiar  conditions  in  Boston, 
where  both  joint  meetings  and  college  meetings  are  held. 
The  general  meetings  are  not  so  successful  as  might  be 
wished,  although  the  serving  of  refreshments  has  been 
found  to  increase  the  attendance. 

Mr.  R.  H.  Rice  said  that  the  chief  difficulty  in  Chicago  is 
to  reach  the  Institute  members  and  interest  them.  The  local 
section  co-operates  with  the  electrical  section  of  the  West- 


ern Society  of  Engineers,  and  they  have  very  satisfactory 
joint  meetings,  with  100  to  150  in  attendance.  The  latter 
.society  has,  however,  a  total  of  about  iioo  members.  Suc- 
cessful co-operation  has  also  been  obtained  with  the  new 
Chicago  branch  of  the  A.  S.  M.  E. 

Mr.  J.  C.  Lincoln  said  that  at  Cleveland  successful  meet- 
ings are  held  at  different  industrial  plants. 

Prof.  .\.  R.  Sawyer  told  of  the  meetings  of  the  Detroit- 
.•Knn  Arbor  Section,  held  alternately  in  the  two  places.  30 
miles  apart. 

Mr.  P.  H.  Haselton,  of  Fort  Wayne,  Ind.,  said  that  prac- 
tically all  of  their  members  are  connected  with  the  General 
Electric  Works,  which  causes  some  difficulty  in  maintain- 
ing interest  in  the  meetings. 

Mr.  J.  L.  Wayne,  Indianapolis,  described  conditions  in  the 
Indianapolis-Lafayette  Section,  where  one  meeting  is  held 
in  the  latter  city  for  each  two  in  the  former.  As  the  cities 
are  75  miles  apart,  there  is  no  large  interchange  of  attend- 
ance, although  the  sessions  are  fairly  well  filled. 

Dr.  P".  Bedell,  of  Ithaca,  N.  Y.,  described  the  student  di- 
vision of  the  local  section  and  said  that  meetings  are  held 
alternately  for  the  regular  members  and  the  students.  The 
annual  banquet  is  very  popular  and  student  debates  have 
pnived  a  good  feature. 

Lynx  Section  the  Best  Attended 

Mr.  A.  W.  Hall  reported  that  the  Lynn  (Mass.)  Section 
has  a  total  of  548  members,  443  being  local.  At  thirteen 
meetings  last  year  the  average  attendance  was  269,  a  larger 
sustained  attendance  than  that  for  any  other  section. 

Prof.  E.  Bennett,  of  Madison,  Wis.,  said  that  the  local 
section  hopes  to  do  effective  work  on  pending  state  legisla- 
tion. Each  incoming  chairman  is  also  to  attend  the  annual 
convention. 

Mr.  A.  L.  Abbott,  of  St.  Paul,  said  that  the  average  at- 
tendance at  the  Minnesota  Section  meetings  was  thirty-five 
to  forty,  drawn  from  both  St.  Paul  and  Minneapolis,  be- 
tween which  the  meetings  alternate.  At  first  the  program 
committee  tried  to  interest  members  in  papers  read  at  the 
New  York  meetings,  but  failed,  and  now  they  have  local 
papers.     Dinner  meetings  are  also  popular. 

Mr.  H.  A.  Hornor,  of  the  Philadelphia  Section,  told  of 
the  good  attendance  secured  by  having  a  dinner  before  the 
meeting  and  a  smoker  afterward.  There  is  also  an  annual 
outing  given  at  the  end  of  the  year,  the  necessary  funds 
being  obtained  by  economical  methods.  The  most  important 
thing,  said  Mr.  Hornor,  is  to  give  every  member  something 
to  do.  Discussions  are  short  and  copies  are  distributed 
in  advance. 

Joint  Meietings  at  Pittsburgh 

Mr.  E.  L.  Farrar,  of  Pittsburgh,  spoke  of  their  success- 
ful joint  meetings  under  the  auspices  of  some  of  the  In- 
stitute technical  committees.  An  annual  banquet  is  held 
in  mid-winter. 

Mr.  W.  C.  Smith,  of  the  Pittsfield  (Mass.)  Section,  spoke 
of  the  usual  lack  of  familiarity  of  the  incoming  chairman 
with  his  work,  and  emphasized  the  need  of  some  plan  of 
instructing  him   in  handling  section  affairs. 

Mr.  H.  M.  Friendly,  of  Portland,  Ore.,  said  the  attend- 
ance at  the  Portland  Section  meetings  averages  from  forty 
to  sixty.  The  Institute  section  has  just  affiliated  with  the 
local  section  of  the  N.  E.  L.  A.  Good  fellowship  is  pro- 
moted by  luncheons  held  at  one  of  the  hotels. 

Mr.  H.  W.  Crozier,  speaking  for  the  San  Francisco  Sec- 
tion, advocated  set  programs.  During  the  past  year  both  a 
dinner  and  a  luncheon  were  given  in  honor  of  visiting  In- 
stitute men.  which  were  very  successful.  They  also  hold 
dinners,  costing  $1,  at  different  places  in  advance  of  the 
meeting  and  have  an  attendance  of  fifteen  to  twenty.  The 
cflfect  of  competition  for  local  interest  from  the  Jovian 
Order  and  the  ^Jlectrical  Development  Society  is  felt,  he 
said. 
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Mr.  J.  B.  Taylor  reported  that  the  Schenectady  Section 
has  about  600  members,  one-half  of  whom  are  local  and 
contribute  dues  of  $2  annually.  Meetings  are  held  monthly 
but  there  is  no  set  program.  The  section  is  managed  on  a 
broad  policy  in  the  interests  mainly  of  the  younger  men. 
Outside   speakers  are  obtained   from  time  to  time. 

Mr.  M.  T.  Crawford  spoke  for  the  Seattle  Section,  which 
is  governed  by  an  executive  committee.  The  chairman  and 
secretary,  who  have  succeeded  themselves  in  recent  years, 
alternate  in  attendance  at  the  annual  convention.  The 
whole  local  membership  is  divided  into  committees  parallel 
to  the  Institute  technical  committees,  and  to  each  commit- 
tee there  is  given  charge  of  one  meeting. 

Mr.  F.  J.  Bullivant  said  that  the  St.  Louis  Section  co- 
operates with  local  engineering  societies.  Funds  are  de- 
rived from  dues  from  local  members  and  from  special 
assessments. 

Mr.  M.  Neuber,  of  Toledo,  said  that  the  section  in  that 
city  has  about  the  same  trouble  as  the  others.  The  commit- 
tees have  programs  of  considerable  variety  and  adopt  all 
sorts  of  methods  to  hold  the  interest  of  the  members. 

New  Institute  Section  at  Spokane 

Mr.  J.  B.  Fisken,  of  the  recently  organized  Spokane  Sec- 
tion, said  that  sixty-three  local  members  have  already  been 
secured.  The  principal  activity  thus  far  has  been  the  draft- 
ing of  an  electrical  code  for  metalliferous  mines.  There 
are  large  sections  of  the  civil  and  mechanical  engineering 
societies  in  Spokane  and  tlie  prospects  for  the  electrical 
section  are  bright.  A  papers  committee  can  sometimes  be 
more  active  than  is  desirable  and  make  the  mistake  of  secur- 
ing too  many  papers. 

Prof.  A.  M.  Buck,  of  Urbana,  111.,  explained  that  his  sec- 
tion is  both  one  of  the  oldest  and  one  of  the  smallest.  This 
section  depends,  not  upon  the  students,  but  upon  the  uni- 
versity faculty  and  staff.  However,  the  students  have  a  fine 
engineering  society  of  their  own,  and  he  thought  they 
ought  to  merge  with  the  section  in  giving  impetus  to  the 
latter's  activities  and  usefulness. 

Mr.  F.  D.  Nims,  of  Vancouver,  spoke  of  the  success  of 
the  dinners  and  smokers.  The  section  usually  has  a  set 
program  but  departs  from  it  as  may  seem  expedient. 

Chairman  Lincoln  announced  appointment  of  the  dele- 
gates' executive  committee  as  follows :  Messrs.  P.  M.  Lin- 
coln, N.  J.  Neall,  J.  L.  Wayne,  H.  A.  Hornor  and  F.  D. 
Nims. 

Entertainment  and  Games 

The  entertainment  committee,  Mr.  W.  C.  Smith,  Pitts- 
field,  Mass.,  chairman,  and  the  games  committee,  Mr.  F. 
Osgood,  of  Newark,  N.  J.,  chairman,  made  extensive  ar- 
rangements for  the  entertainment  of  the  ladies  and  for 
games  and  contests  of  various  kinds.  Launches  and  boats, 
golf  links,  tennis  courts  and  bathing  pier  were  all  available 
to  delegates  and  guests.  Late  Tuesday  afternoon  nearly  the 
whole  convention  participated  in  a  20-mile  boat-trip  around 
Lake  Otsego.  The  ladies  were  also  entertained  with  auto- 
mobile trips,  golf  tournaments,  card  parties,  etc. 

An  illustrated  lecture  on  the  Panama-Pacific  Exposition, 
San  Francisco,  Cal.,  191 5,  was  presented  on  Wednesday 
evening  by  Mr.  H.  W.  Crozier.  Afterward  an  impromptu 
"electrical  show"  was  thrown  open  in  the  hotel,  with  a 
number  of  clever  caricatures  of  leading  electrical  mainifac- 
turers. 

Two  silver  cup  trophies  were  offered  for  the  golf  tour- 
nament. Of  these  it  was  explained  that  the  handsome  sil- 
ver cup  presented  by  President  Mershon  must  be  won  twice 
successively  at  Institute  conventions  before  becoming  the 
permanent  property  of  the  victor.  Other  prizes  were 
offered  for  the  tennis  tournament,  ball  game,  ladies'  putting 
contest,  whist  and  heart  games,  longest  automobile  trip  to 
Cooperstown,  largest  fish  caught  during  the  convention, 
and  a  number  of  others. 

Nineteen    contestants    entered    the    golf   tournament    and 


the  finals  were  played  off  between  Prof.  C.  A.  Adams  and 
Mr.  A.  M.  Schoen,  the  latter  winning.  The  same  number 
entered  the  tennis  tournament,  and  in  the  finals  Mr.  G.  .\. 
Sawin  won  from  Mr.  C.  T.  Mosman.  On  Thursday  after- 
noon, despite  unfavorable  weather,  the  ball  game  was 
played.  Captain  F.  Osgood  and  a  nine  composed  of  Messrs. 
Sawin,  Farrar,  Bentley,  Mosman,  Peck,  Kelsay,  Thurston 
and  Creighton  played  against  Captain  Hall  with  a  team 
composed  of  Messrs.  Norris,  Dewey,  Craighead,  Lloyd. 
Newbury,  Upson,  HoUins  and  Bocian.  The  latter  won, 
13  to  8.' 

In  the  ballroom  on  Tiiursday  afternoon  a  lecture  and 
recital  on  Chopin  was  given  by  Prof.  V.  Karapetoff,  whose 
accomplishments  in  music  have  brought  him  no  inconsider- 
able fame.  Between  the  numbers  on  the  program  Professor 
Karapetoff  discoursed  in  an  interesting  way  on  the  life  and 
character  of  Chopin  and  their  influence  on  his  composi- 
tions. 


Convention  of  Canadian  Electrical  Association 

The  twenty-third  annual  convention  of  the  Canadian 
i'-lectrical  Association  was  held  in  the  Chemistry  and  Min- 
ing Building  of  the  Toronto  University,  Toronto,  Ontario, 
June  25,  26  and  27.  Owing  to  the  fact  that  invitations  had 
been  extended  to  many  persons  interested  in  the  electrical 
development  of  Canada  to  discuss  the  future  of  the  associa- 
tion, especially  with  regard  to  a  continuance  of  its  affiliation 
with  the  National  Electric  Light  Association,  the  attendance 
was  quite  large,  270  members  and  guests  having  registered. 
As  pointed  out  below,  the  counsel  of  those  best  qualified 
to  pass  on  the  merits  and  demerits  of  affiliation  with  the 
National  Electric  Light  Association  prevailed,  so  that  the 
Canadian  Electrical  Association  will  still  remain  a  geo- 
graphical section  of  the  larger  body. 

President  Bird's  Address 
In  his  address  President  W.  L.  Bird,  of  the  Kaministiquia 
Power  Company  of  Fort  William,  Ont.,  called  attention  to 
the  revolutionary  character  of  the  changes  which  have 
taken  place  in  the  electrical  industry  during  the  past  few 
vears,  the  enormous  strides  made  in  the  transmission  of 
energy  with  tensions  as  high  as  150,000  volts,  the  rapid 
development  of  the  electrical  vehicle,  and  the  great  part 
electricity  now  plays  in  the  life  of  the  community.  He 
exhorted  the  members  of  the  association  to  exert  every 
effort  to  keep  up  with  and  if  possible  in  advance  of  the 
progress  in  electrical  development,  because  apparatus  which 
was  considered  the  climax  of  inventive  genius  a  few  years 
ago  is  being  rapidly  discarded  fur  better  and  more  efficient 
devices,  and  competition  is  becoming  so  severe  that  only  the 
fittest  can  survive.  The  increasing  growth  brings  with  it 
responsibility,  and  so  close  is  the  dependence  of  one  part 
upon  another,  he  said,  that  if  anything  fails,  the  whole 
system  is  tied  up.  In  his  opinion  less  attention  can  prof- 
itably be  given  to  the  question  of  rates  and  more  to  con- 
tinuity of  service.  The  latter  should  be  the  aim  of  every 
company  in  the  business  and  should  be  secured  at  any  cost. 

Growth  of  Association 
The  report  of  the  secretary-treasurer,  Mr.  C.  E.  Bowden, 
of  the  Toronto  Electric  Light  Company,  Ltd.,  was  pre- 
sented in  two  sections,  January  to  June,  191 2,  and  June  to 
June,  1913,  covering  a  period  of  eighteen  months.  Gains 
in  membership  in  all  five  classes  were  announced,  the  total 
membership  of  the  association  now  being  619. 
Future  of  the  Association 

At  the  session  on  June  26  there  was  a  very  general  dis- 
cussion as  to  the  future  of  the  association.  Mr.  T.  S. 
Young  gave  the  results  of  a  canvass  made  by  the  Canadinii 
Electrical  Neii's  at  the  suggestion  of  the  association.  Over 
1000    letters    were    sent    out    to    private    plants,    municipal 
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plants,  contractors,  electrical  engineers  and  manufacturers 
requesting  an  opinion  as  to  whether  the  association  should 
contin\ie  as  a  geographical  section  of  the  National  Electric 
Liglit  Association  or  reorganize  as  a  distinctly  separate 
body.  Of  the  replies  received  forty-one  central  stations 
were  in  favor  of  a  change  and  fourteen  were  opposed; 
thirty-five  municipal  plants,  si.xty-nine  manufacturers,  thir- 
teen ciinsulting  engineers  and  fifteen  contractors  also  fa- 
vored a  change  in  the  scope  of  the  organization,  while 
three  municipal  plants,  eleven  manufacturers,  four  consult- 
ing engineers  and  four  contractors  were  against  any 
change.  Mr.  A.  A.  Dion  pointed  out  that  the  present  or- 
ganization does  not  differ  from  the  old  Canadian  Electrical 
Association  except  that  municipal  plants  which  were  for- 
merly associate  members  and  had  no  voice  arc  now  not 
admitted  into  membership  at  all.  For  purely  business  rea- 
sons, he  said,  an  association  such  as  the  Canadian  Elec- 
trical Association  is  necessary.  At  the  meeting  of  the 
executive  conuuittee  later  in  the  day  it  was  decided  not  to 
make  any  change. 

Election  of  Officers 
The   following  officers  were  elected   for  the  year  1913- 
1914  as  announced  at  the  closing  session:  President,  Mr.  D. 


R.  Street,  of  the  Ottawa  Electric  Company;  first  vice- 
president,  Mr.  A.  L.  Mudge,  of  the  Electric  Power  Com- 
pany, Toronto ;  second  vice-president,  Mr.  D.  H.  McDougall, 
of  the  Toronto  Electric  Light  Company,  Ltd.;  third  vice- 
president,  Mr.  Wills  Maclachlan,  of  the  Trenton  Electric 
&  Water  Company.  Belleville ;  honorary  secretary,  Mr.  T. 
S.  Young,  of  Toronto:  secretary-treasurer,  Mr.  H.  G.  Mar- 
tin, of  the  Toronto  Electric  Light  Company,  Ltd.  The 
managing  committee  comprises  Messrs.  A.  A.  Dion,  of  the 
Ottawa  Electric  Company :  J.  S.  Gould,  of  the  Citizens' 
Electric  Company,  Smith  Falls;  F.  G.  Clark,  of  the  Toronto 
Power  Company;  L.  Pratt,  of  the  Dominion  Power  &  Trans- 
mission Company,  Hamilton ;  R.  S.  McDunnough,  of  the 
North  Shore  Power  Company,  Three  Rivers ;  H.  G. 
Mathews,  of  the  Quebec  Railway  Light  &  Power  Com- 
pany; E.  L.  Milliken,  of  the  Cape  Breton  Electric  Com- 
pany, .Sydney,  N.  S. ;  W.  L.  Bird,  of  the  Kaministiquia 
Power  Company.  Fort  William :  W.  L.  Robertson,  of  the 
Electric  Power  Company,  Toronto;  A.  E.  Dunlop.  of  the 
Pembroke  Electric  Company,  Toronto;  R.  M.  Wilson,  of 
the  Montreal  Light.  Heat  &  Power  Company;  R.  H.  Sper- 
ling, of  the  British  Columbia  Electric  Railway  Company, 
Vancouver;  R.  J.  Smith,  of  the  Canadian  Electric  &  Water 
Power  Company,  Perth,  and  W.  G.  Angus,  of  the  Dominion 
Power  &  Transmission  Company.  Hamilton. 

Lieutenant-Colonel  D.   R.   Street,   the  president-elect  of 


the  Canadian  Electrical  Association,  is  secretary-treasurer 
of  the  Ottawa  Light,  Heat  &  Power  Company,  the  Ottawa 
Electric  Company  and  the  Ottawa  Gas  Company.  He  has 
been  connected  witii  the  electrical  interests  in  Ottawa  since 
1893.  In  that  year  he  accepted  a  commission  in  the  Gov- 
ernor General's  Foot  Guards,  and,  by  gradually  accept- 
ing promotions  in  their  due  course,  succeeded  to  the  com- 
mand of  the  regiment  in  April,  1908,  which  regiment  he 
commanded  at  the  tercentenary  celebration  in  the  city  of 
Quebec,  and  he  also  commanded  his  regiment  at  the  ter- 
centenary celebration  of  the  discovery  of  Lake  Champlain, 
where  he  was  the  guest  of  the  states  of  New  York  and 
\'ermont.  Colonel  Street,  although  a  busy  man  with  his 
civic  occupation  and  his  military  duties,  has  always  taken  a 
keen  interest  in  matters  pertaining  to  the  Canadian  Elec- 
trical Association,  and  was  a  strong  advocate  of  the  affilia- 
tion of  the  Canadian  association  with  the  National  Electric 
Light  Association.  His  election  to  the  presidency  of  the 
Canadian  association  came  as  a  surprise  to  him  and  was 
wholly  unexpected,  as  he  was  not  present  at  the  convention, 
his  absence  being  due  to  business  causes. 

Entertainment  Features 

On  the  evening  of  June  25  there  was  a  theater  party  at 
ilie  Royal  Alexandra  Theater,  to  which  all  were  invited. 
Thursday  morning  the  ladies  in  attendance  were  taken  for 
a  ride  about  the  city  and  entertained  at  luncheon  at  the 
Royal  Canadian  Yacht  Club.  In  the  afternoon  there  was 
a  baseball  match  between  the  manufacturers  and  central- 
station  men  at  the  Aura  Lee  Club  grounds,  which  resulted 
in  a  victory  for  the  central-station  men  with  a  score  of 
eleven  to  four.  That  evening  a  cabaret  show  was  given  at 
the  Temple  Building,  follow-ed  by  dancing. 

One  of  the  most  interesting  papers  at  the  convention  was 
that  dealing  with  underground  construction  in  small  cities, 
an  abstract  of  which  is  given  below  as  wxll  as  an  abstract 
of  the  paper  on  organization  of  an  appliance  department. 
Abstracts  of  other  papers  will  appear  in  a  later  issue. 

Underground  Distribution  for  Small  Cities 

In  large  cities  the  load  density  makes  overhead  con- 
struction in  congested  districts  a  difficult  and  expensive 
proposition,  so  that  economic  requirements  and  esthetic  de- 
mands are  very  apt  to  become  coincident  factors  and  under- 
ground construction  does  not  become  a  burden  upon  the 
operating  company.  In  the  case  of  smaller  cities,  however, 
the  problem  is  vastly  different,  and  in  a  paper  prepared 
by  Mr.  S.  B.  Hood,  of  the  Toronto  Electric  Light  Com- 
pany, Ltd.,  on  "Underground  Distribution  for  Small  Cities" 
it  is  pointed  out  that  in  small  cities  the  load  density  and 
corresponding  income  will  not  warrant  expensive  under- 
ground distribution,  so  that  a  yielding  to  the  demand  for 
this  class  of  distribution  must  inevitably  place  an  addi- 
tional burden  upon  the  community  as  a  whole  or  at  least 
that  portion  of  it  which  patronizes  the  local  distributing 
company.  Where  the  cost  is  charged  as  a  local  improve- 
ment against  the  abutting  property  owners,  the  cry  for  all 
wires  underground  becomes  very  much  subdued,  and  while 
it  is  possible  for  municipally  operated  systems  to  handle 
the  proposition  in  this  way.  privately  owned  companies  can- 
not do  so.  Mr.  Hood  in  his  paper  outlined  a  type  of  under- 
ground distribution  which  has  been  tried  successfully  in 
Toronto  for  locations  where  the  demand  for  underground 
has  been  such  that  no  form  of  overhead  construction  would 
have  been  acceptable.  Two  lead-sheathed,  paper-insulated 
cables  are  laid  in  the  earth  with  a  bare  neutral  between 
them.  The  combined  cost' of  these  and  the  bare  neutral 
will  not  exceed  the  cost  of  a  three-core  armored  cable, 
besides  possessing  all  the  advantages  of  two  independent 
two-wire  systems  as  to  reliability  and  continuity  of  service. 
In  laying  these  cables  about  4  in.  of  earth  should  separate 
each  conductor  from  the  bare  neutral  and  about  8  in.  from 
the  outers.    The  g.oup  of  cables  thus  separated  should  then 
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he  buried  in  from  4  in.  to  6  in.  of  earth  and  covered 
with  a  board  of  i-in.  rough  lumber,  treated  with  carbo- 
hnium  and  the  ditch  then  filled  in.  There  is  in  Toronto 
to-day  somewhat  over  booo  ft.  of  this  type  of  main  which 
has  been  in  use  for  over  two  years.  This  was  laid  in  new 
residential  streets  where  building  construction  was  in 
process  and  with  the  certainty  that  three  ditches  would 
be  dug  over  the  company's  main  for  every  new  dwelling 
■erected.  Under  these  conditions  no  interference  or  failures 
have  occurred,  and  in  opening  up  the  street  for  new  services 
from  time  to  time  no  depreciation  is  visible  on  the  cables. 
It  was  pointed  out  that  the  construction  was  in  unfinished 
boulevards  with  sandy  soil  and  that  the  outer  cables  were 
only  of  No.  00  cross-section.  The  cost  was  about  80 
cents  per  ditch  foot  or  $1.60  per  foot  of  street  with  mains 
on  both  sides.  The  original  supply  for  this  street  was  by 
overhead  lines  at  a  cost  of  about  30  cents  per  foot  of  street, 
which  means  under  the  most  favorable  conditions  that  un- 
derground construction  will  cost  five  times  more  than 
overhead  construction. 

The  alternating-current  mains  are  fed  from  pole-type 
transformers  erected  on  intersecting  streets,  and  in  order 
to  provide  against  extensive  outages  due  to  trouble  on  any 
section  of  the  mains,  and  also  for  sectionalizing  of  the 
main  on  either  side  of  any  block,  each  block  is  fed  from 
each  end,  the  transformers  being  located  at  the  extreme 
ends  of  the  system  in  order  that  no  block  may  have  its 
supply  limited  to  one  source.  This  arrangement  permits  the 
opening  of  any  main  for  repairs  or  changes  without  inter- 
fering with  the  supply  to  any  customer.  The  trouble  with 
such  a  scheme  is  the  difficulty  of  making  a  good  job  in 
bringing  the  eight  cables  (two  pairs  for  the  block  on  which 
the  transformer  is  located  and  two  pairs  for  the  block 
beyond)  up  the  terminal  pole.  To  overcome  this  a  pillar 
box  is  used.  The  latter  is  supported  on  two  concrete  piers 
going  down  below  the  frost  line,  and  the  box  is  secured  by 
a  pair  of  anchor  bolts  embedded  in  the  concrete.  In  the 
standard  box  terminals  are  provided  for  ten  outgoing  leads 
on  both  positive  and  negative  sides  of  the  system.  The 
polarity  is  separated  by  an  intervening  and  removable  as- 
bestos board,  which  makes  it  easy  to  work  without  danger 
of  short-circuit  and  provides  a  quick  means  of  testing  and 
sectionalizing  without  the  necessity  of  going  up  the  pole 
or  opening  manholes.  The  cost  of  this  pillar  box  built  with 
"hot  galvanized  finish  throughout  is  about  $100.  With  a 
sy.stem  of  this  kind,  the  author  pointed  out,  industrial  serv- 
ice must  be  carried  nn  single-phase  motors,  and  where  ob- 
jection to  this  type  of  motor  is  made  because  of  the  higher 
cost  the  supply  company,  in  the  opinion  of  the  author,  can 
afford  to  pay  the  dififercnce  rather  than  yield  to  the  de- 
mand for  a  polyphase  supply  on  which  the  excess  invest- 
ment for  mains,  services  and  meters  will  be  considerably  in 
exces.s  of  the  difference  in  the  cost  of  the  two  types  of 
motors.  In  concluding,  Mr.  Hood  called  attention  to  the 
desirability  of  having  the  primary  supply  for  the  suggested 
underground  system  arranged  as  a  ring  main.  The  sec- 
ondaries, to  get  full  advantage  of  diversity  factor  and 
consequent  low  copper  and  transformer  costs,  must  be 
interconnected. 

Mr.  Hood's  paper,  which  contained  valuable  information 
for  central  stations,  was  discussed  by  Messrs.  L.  W.  Pratt 
and  \V.  G.  .\ngus,  of  the  Dominion  Power  &  Transmission 
Company.  Hamilton :  A.  A.  Dion,  of  the  Ottawa  Electric 
Company ;  J-  Crnucher,  of  the  Toronto  Electric  Light 
Company.  Ltd.;  W.  H.  Marsh,  of  the  Standard  Under- 
ground Cable  Company,  Ltd.,  of  Hamilton,  and  A.  L. 
Mudge.  of  the  Electric  Power  Company,  I-td.,  of  Toronto. 
The  discussion  was  simply  directed  toward  explaining  more 
fully  some  of  the  details  of  the  paper. 

Organization  of  an  Appliance  Department 

Mr.  B.  E.  Rowley,  of  the  Hot  Point  Electric  Heating 
Company.  Ontario.  Cal..  in  a  paper  entitled  "Organization 


of  an  Appliance  Department,"  said  that  the  perpetual  earn- 
ing capacity  of  such  a  department  is  certainly  sufficient 
to  justify  the  personal  attention  of  the  manager  of  a  light- 
ing company  at  times,  although  the  routine  work  may  be 
placed  in  charge  of  an  appliance  department  manager.  The 
author  discussed  the  subject  of  the  organization  of  an 
appliance  department  under  various  heads  and  showed 
forms  used  by  the  appliance  department  of  the  Southern 
California  Edison  Company,  of  Los  Angeles,  Cal. 
Discussion 
Messrs.  L.  W.  Pratt,  of  the  Dominion  Power  &  Trans- 
mission Company,  Ltd.,  Hamilton ;  A.  A.  Dion,  of  the  Ot- 
tawa Electric  Company,  and  G.  W.  Magalhaes,  of  the  To- 
ronto Electric  Light  Company,  Ltd.,  contributed  to  the 
discussion  on  Mr.  Rowley's  paper.  It  was  brought  out 
that  a  bulletin  board  in  the  main  office  of  any  central  sta- 
tion on  which  the  advertisement  for  the  day  can  be  placed 
would  insure  united  effort  on  the  part  of  solicitors,  demon- 
strators, window  trimmers  and  the  advertising  department. 


Convention  of  the  British  Municipal  Electrical 
Association 

In  his  presidential  address  delivered  before  the  eighteenth 
annual  convention  of  the  Incorporated  Municipal  Elec- 
trical Association  at  London,  June  17,  Mr.  C.  E.  C.  Shaw- 
field,  Wolverhampton,  directed  attention  to  the  need  for 
a  cheap  supply  of  electricity,  which,  he  insisted,  is  as  neces- 
sary to  the  welfare  of  the  community  as  adequate  water 
supply  or  drainage.  The  increasing  use  of  central-station 
service  by  factories,  he  pointed  out,  has  purified  the  air 
near  cities,  although  at  the  same  time  obviating  fogs  which 
formerly  contributed  to  improving  the  lighting  load-factor. 
The  speaker  deplored  the  policy  which,  while  permitting 
municipalities  to  expend  large  funds  on  generating  and  dis- 
tributing systems,  prevents  them  from  entering  the  business 
of  equipping  customers  for  the  use  and  consumption  of 
energy.  Urging  furtherance  of  the  central-station  idea, 
Mr.  Shawfield  recommended  lowered  numicipal  rates  as  be- 
ing ultimately  productive  of  the  greatest  possible  develop- 
ment. 

Prime  Movers  for  Electric  Power 

In  considering  kinds  of  fuel  for  prime  movers.  Dr.  S.  Z. 
de  Ferranti  emphasized  the  importance  of  Great  Britain  as 
a  coal-producing  country,  but  declared  that  in  the  future 
all  coal  must  be  gasified  to  obtain  the  high  efficiencies  of 
from  20  to  22  per  cent  available  with  the  internal-combus- 
tion engine.  The  oil  engine  offers  still  higher  efficiencies, 
ranging  from  28  to  30  per  cent,  with  no  stand-by  losses  at 
partial  loads.  From  the  labor  standpoint,  however,  the 
rotary  class  of  machines  like  the  turbines  will  always  have 
tremendous  advantages  over  reciprocating  units,  due  to  the 
simplicity  of  the  former.  Internal-combustion  engines,  on 
the  other  hand,  are  handicapped  in  handling  overloads,  and 
also  possess  the  disadvantages  of  occupying  greater  space 
and  being  more  expensive.  Looking  to  the  future.  Dr. 
Ferranti  predicted  the  day  when  with  turbines  using  the 
internal-combustion  principle  still  better  economies  will  be 
obtained. 
-Air  Filtration  and  Cooling  of  Electrical  Machinery 

In  a  paper  by  Mr.  J.  Christie,  Brighton,  were  described 
methods  of  ventilating  large  generating  machines,  removal 
of  dust  from  air,  etc.  Ordinarily  cloth  filters  are  employed 
for  this  purpose,  allowing  0.2  sq.  ft.  per  cubic  foot  of  air 
per  minute.  The  author  described  an  improved  water- 
spray  filtering  apparatus  in  use  at  Southwick,  where  the  air 
for  ventilating  a  large  machine  is  passed  first  through  a 
water  screen  from  a  bank  of  nozzles  and  is  then  freed  of 
entrained  water  particles  by  baffle  chambers.  The  advan- 
tages claimed  are  compactness,  absence  of  fire  risk,  ease  of 
cleaning,  low  resistance  to  air  passage,  and  incidental  cool- 
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iiig  of  air.  Owing  to  this  cooling  action  tlie  author  be- 
heves  that  from  10  to  15  per  cent  additional  output  can  be 
obtained  from  fully  loaded  machines.  The  degree  of 
humidity  incident  to  use  of  the  water  spray  is  about  the 
same  as  that  obtained  with  cloth  filters. 

Ki.ECTRic  Automobiles 

.\  paper  on  "ITcctric  Automobiles,"  by  Messrs.  .\.  11. 
Seabrook,  W.  11.  L.  Watson  and  R.  J.  AMitchell,  was  largely 
devoted  to  description  of  practice  and  construction  methods 
in  the  United  States  which  the  authors  recommended  be 
followed  by  the  British  industry.  Lead  and  nickel-iron 
storage  batteries  were  described,  charge  and  discliarge 
curves  being  given.  Details  were  presented  of  the  prin- 
cipal forms  of  transmission  and  bearing  mountings,  and 
motors,  systems  of  control,  tires,  etc.,  were  discussed  in 
detail.  The  paper  closed  with  a  compilation  of  electric- 
delivery  costs  for  both  trucks  and  light  wagons,  tn  an 
appendix  was  given  a  collection  of  illustrations  showing 
typical  American  electric-automobile   equipment. 

The  headquarters  of  the  convention  were  at  the  Hotel 
Cecil,  where  also  was  held  the  annual  dinner  on  the 
evening  of  June  18.  .\11  of  the  regular  sessions  were  held 
at  the  Institution  of  Electrical  Engineers.  Victoria  Em- 
bankment, with  the  exception  of  the  June  19  meeting  at 
Kingston-on-Thames.  The  entertainment  features  of  the 
convention  included  inspection  trips  to  the  Deptford,  West 
Ham  and  Chelsea  stations,  a  boat  trip  on  the  Thames  from 
Xuthalls  to  \\'cybridge.  and  several  dinners  and  luncheons. 


Society  for  Promotion  of  Engrineering  Education 

I'he  twenty-first  annual  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education  was  held  at  the 
University  of  Minnesota,  Minneapolis,  June  24  to  26.  The 
registered  attendance  numbered  about  10  per  cent  of  the 
membership,  which  was  satisfactory  in  view  of  the  fact 
that  the  meeting  was  this  year  held  farther  west  than  any 
previous  one. 

Among  the  conspicuous  features  of  the  program  were 
(i)  a  series  of  papers  on  the  design  and  construction  of 
buildings  for  technical  schools,  (2)  papers  on  hydraulit 
engineering  education  presented  at  a  joint  session  with  the 
.•\merican  Water  Works  Association,  (3)  a  symposium  on 
highway  engineering  education,  comprising  a  long  series 
of  papers  by  eminent  highway  engineers  and  teachers  ot 
the  subject.  (4)  a  paper  by  a  representative  of  the  Pennsyl- 
vania Railroad  on  co-operation  between  technical  schools 
and  the  industries,  and  (5)  a  paper  by  a  prominent  manu- 
facturer advocating  a  movement  in  the  direction  of  stand- 
ardization of  technical  terms.  In  addition  there  were 
other  carefully  planned  papers  dealing  with  details  of  ad- 
ministration of  various  courses  and  with  the  underlying 
principles  of  successful  administration. 

Ac.vDEMic  Efficiency 

Last  year  at  the  Boston  meeting  of  the  societv  a  num- 
ber of  experts  on  scientific  management  showed  that  there 
was  a  connection  between  this  subject  and  education.  This 
year  Director  H.  S.  Person,  of  the  Tuck  School  of  Ad- 
ministration and  Finance.  Dartmouth  College,  was  re- 
quested to  apply  the  principles  of  scientific  management  to 
college  administration.  In  doing  so  he  showed  that  by 
functionalizing  college  work  greater  efiiciency  can  be  ob- 
tained than  by  present  methods.  The  functions  involved 
in  education  are  teaching,  administration,  advising,  and 
guiding  non-class-room  educative  influences.  As  teachers 
are  not  equally  fitted  for  all  functions,  it  is  advisable  to 
assign  to  each  only  those  for  which  he  is  best  adapted. 

Professor  Person  does  not  agree  with  the  statements 
sometimes  made  that  because  education  deals  with  in- 
tangible  material  the  principles  of  scientific  management 


do  not  apply  to  it.  Further  he  believes  that,  contrary  to 
the  usual  view,  the  more  functions  the  instructor  is  called 
upon  to  perform  the  less  personal  is  his  contact  with  the 
student.  Finally  he  contends  that  teachers  and  adminis- 
trators do  not  apply  scientific  methods  of  research  in  edu- 
cation and  that  this  is  an  important  cause  of  inefliciency. 

College  Lauokatory  Construction 

Three  papers  on  building  construction  and  laboratory 
arrangement  took  up  different  aspects  of  the  problem. 
Professor  C.  R.  Richards,  of  the  University  of  Illinois, 
gave  the  results  of  studies  made  with  a  view  to  the  en- 
largement of  the  laboratories  of  that  university  and  in- 
cluding what  he  thinks  to  be  an  ideal  arrangement  for  the 
conditions  existing  there.  He  finds  that  much  more  careful 
attention  has  been  given  to  the  details  of  office  buildings 
than  to  the  design  of  college  buildings,  if  it  can  be  called 
design  at  all.  The  demand  for  the  largest  space  for  the 
smallest  expenditure  has  forced  the  erection  of  buildings 
which  are  architecturally  unsatisfactory.  He  then  out- 
lined the  requirements  of  good  laboratory  buildings  and 
some  of  the  features  of  the  equipment  which  they  are  de- 
signed to  house. 

Profs.  E.  C.  Schmidt  and  A.  L.  WMIiston  described  par- 
ticular laboratory  buildings  at  the  University  of  Illinois 
and  the  Wentworth  Institute  respectively.  The  transpor- 
tation buildings  of  the  former  were  recently  dedicated  and 
were  fully  described  in  the  technical  press.  The  University 
has  riow^  a  locomotive-testing  plant  to  accommodate  the 
usual  types  of  steam  and  electric  locomotives.  When  com- 
pleted it  will  handle  the  heaviest  Mallet  compound  engines, 
as  tile  possible  wheel-base  is  90  ft.  and  the  traction  dyna- 
mometer capacity  125,000  lb.  The  new  Wentworth  Insti- 
tute building,  for  which  the  ground  is  now  being  broken, 
W'ill  provide  ample  space  for  the  mechanical  and  electrical 
laboratories  and  for  administration  purposes.  The  general 
building  plan  of  the  institute  is  on  what  is  called  the  unit 
system,  sections  being  three  times  as  long  as  they  are 
wide  and  with  the  supporting  columns  so  placed  as  to 
permit  the  rearrangement  of  partitions  with  minimum  ex- 
pense. This  institution,  although  in  operation  but  two 
years,  has  already  taken  its  place  as  an  important  factor 
in  industrial  education  in  the  Boston  district. 

Specialized  Engineering  Courses 
There  is  a  marked  tendency  away  from  a  high  degree 
of  specialization  in  technical  courses.  Two  sessions  ot 
the  Minneapolis  meeting  were,  however,  devoted  to  the 
important  civil-engineering  branches  of  highway  and 
hydraulic  engineering  education  respectively,  on  account 
of  the  public  interest  in  these  subjects  at  the  present 
time. 

.'\t  a  session  held  jointly  with  the  American  Water 
Works  Association,  Prof.  S.  D.  Mead,  of  the  University 
of  Wisconsin,  and  O.  L.  Waller,  of  the  State  College  ot 
Washington,  read  papers  covering  the  preparation  of  young 
men  as  hydraulic  engineers.  .\s  might  have  been  expected, 
the  papers  and  the  discussion  follow-ing  would  apply  almost 
equally  well  to  any  other  branch  of  engineering  instruction. 
In  fact,  the  authors  showed  that  the  best  preparation  for 
a  hydraulic  engineer  is  that  which  will  teach  him  to 
think.  As  Professor  Mead  stated,  the  value  of  any  edu- 
cation is  not  so  much  in  the  acquirement  of  knowledge 
as  in  the  ability  to  acquire  it.  The  ability  to  analyze  a 
problem,  to  investigate  the  conditions  which  surround  it 
and  to  determine  the  fundamental  principles  on  which  a 
successful  solution  depends  are  among  the  aims  of  a  true 
education.  He  pointed  out  that  the  tendency  of  educa- 
tional methods  is  to  discourage  the  development  of  judg- 
ment, for  the  students  are  apt  to  accept  the  dictum  of 
their  teacher  as  infallible  and  hence  not  subject  to  their 
critical  inspectioB.  This,  if  true,  is  unfortunate,  as  sound 
judgment  is  an  attribute  of  the  successful  engineer. 
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Professor  Mead  contended  for  a  place  in  the  civil- 
engineering  curriculum  for  hydrology,  a  subject  so  essen- 
tial in  all  water-power,  irrigation  and  drainage  projects, 
but  one  which  is  overlooked  in  the  average  list  of  courses 
of  instruction.  Professor  Waller  covered  somewhat  the 
same  ground  from  the  educational  side,  but  he  also  urged 
a  closer  union  between  theory  and  practice  by  sending 
students  into  the  field  for  commercial  work  for  which  a 
limited  amount  of  college  credit  should  be  given.  Dis- 
cussion of  these  papers  brought  out  the  value  of  a  technical 
education  to  the  hydraulic  engineer,  but  emphasized  the 
primary  purpose  to  be  a  general  preparation  for  life  rather 
than  a  specific  preparation  for  hydraulic  engineering. 

The  titles  of  the  papers  composing  a  long  symposium 
on  highway  engineering  education  would  lead  one  to  infer 
that  the  educational  situation  in  this  field  is  different  from 
that  in  others.  Among  these  titles  are  "Essential  Qualifi- 
cations for  Highway  Engineers,"  "Opportunities  for  High- 
way Engineers  in  State  Departments,"  "Short  Winter 
Courses  in  Highway  Engineering,"  "The  Humane  Element 
in  the  Education  of  Highway  Engineers"  and  "Financial 
Problems  in  Highway  Engineering."  The  papers  showed, 
however,  that  the  art  and  science  of  road  making  should 
be  understood  by  all  civil  engineers  and,  while  the  op- 
portunities in  this  field  are  unusually  attractive  at  present, 
this  should  not  result  in  the  giving  of  highly  specialized 
undergraduate  courses  in  the  subject.  The  present  activity 
in  highway  engineering  is  due  to  the  action  of  state  legis- 
latures in  appropriating  large  sums  for  roads.  The  call 
for  men  fitted  to  take  immediate  positions  of  responsi- 
bility is,  for  the  time,  greater  than  the  supply.  Hence 
there  is  a  pressure  on  the  schedule  for  practical  instruc- 
tion outside  the  natural  field  of  the  technical  school.  This 
must  be  resisted.  The  elements  of  success  in  highway 
engineering  are  not  different  from  those  required  in 
hydraulic,  mechanical,  electrical  and  other  branches  of 
engineering. 

College  Students  and  the  Sum.mek  \'ac.\tion 

There  is  no  doubt  that  the  summer  vacation  must  be 
profitably  employed  if  a  technical  education  is  to  be  efficient. 
In  hydraulic  engineering  it  may  be  spent  in  field  work, 
in  irrigation  and  other  water-works,  as  Professor  Waller 
pointed  out.  Professors  Sherman  and  Schlafiy,  of  the  Ohio 
State  University,  explained  how  their  students  are  en- 
couraged to  get  into  commercial  work  in  the  summer  time. 
If  this  is  impracticable,  the  instructors  take  commercial 
contracts  and  employ  the  students  as  assistants.  These 
"practical"  summer  surveying  camps  take  the  places  of 
"practice"  camps  and  are  giving  excellent  results.  Under 
this  plan  the  students  feel  and  act  more  like  engineers 
than  under  the  old  plan.  Prof.  F.  P.  McKibben,  of  Lehigh 
University,  gave  details  of  the  experiences  of  his  students 
in  obtaining  summer  employment  and  of  the  excellent  re- 
sults obtained  therefrom.  The  discussion  brought  out  a 
general  sentiment  in  favor  of  the  use  of  the  summer  months 
in  actual  work  and  emphasized  the  duty  of  future  employers 
of  the  men  to  provide  such  work  for  them. 

The  Length  of  the  Engineering  Course 

A  marked  tendency  to  lengthen  the  college  course  to  five 
or  even  six  years  has  been  conspicuous  of  late.  A  number 
of  schools  have  introduced  longer  courses,  these  being 
either  required  or  optional.  This  tendency  is  oi)posed  bv 
some  leading  educators,  and  two  of  them.  President  A.  C. 
Humphreys  of  the  Stevens  Institute  of  Technology  and 
Prof.  Ci.  F.  Swain,  of  Harvard  University,  vigorously  voiced 
their  opposition  at  the  Minneapolis  meeting.  They  claim 
that  four  years  cover  a  period  long  enough  for  a  boy  to 
remain  from  actual  work  and  that  the  expenditure  of  an 
extra  year  or  two  does  not  bring  commensurate  results. 
In  championing  the  other  side  the  advocates  of  the  longer 
course  pointed   out   that  the  extra  time  is  not  wanted   for 


more  technology  but  for  studies  selected  to  prepare  for 
better  citizenship,  and  that  on  this  basis  its  use  is  justified. 
Obviously  no  agreement  was  reached  or  could  be  reached 
as  to  the  proper  length  of  a  course,  but  the  discussion 
served  to  keep  the  topic  alive  and  to  put  the  authorities 
in  charge  of  technical  schools  in  a  defensive  attitude  to- 
ward their  present  practice  whatever  that  may  be. 

Grading  Students 

At  the  University  of  Missouri  an  unusual  amount  of 
attention  has  been  given  to  the  grading  of  students  along 
psychological  lines.  All  teachers  know  that  a  numerical 
grading  is  quite  perfunctory,  as  it  is  the  impression  made 
by  a  student  upon  his  instructor  rather  than  the  written 
work  he  turns  in  that  eventually  "passes"  him  in  a  given 
course.  A  study  of  the  practice  of  a  large  number  of 
teachers  was  recently  made  by  Prof.  Max  Meyer,  and  on 
the  basis  of  this  a  considerable  modification  of  the  system 
of  grading  was  made  at  the  University  of  Missouri  some 
years  ago.  The  results  were  described  by  Prof.  A.  L.  Hyde 
as  entirely  satisfactory.  There  are  five  grades  given — 
excellent,  superior,  medium,  inferior  and  failure.  It  is 
assumed  that  each  teacher  knows  intuitively  to  which  grade 
a  student  should  be  assigned.  That  this  assumption  is 
correct  is  proved  by  the  much  greater  uniformity  of  rank- 
ing under  the  new  plan.  In  addition  to  the  advantages  ac- 
cruing from  the  psychological  correctness  of  the  system 
the  student  is  offered  an  incentive  to  do  good  work  by  re- 
warding him  for  obtaining  high  grades  with  increased 
credit,  while  he  is  penalized  for  receiving  low  grades  even 
if  he  does  not  have  to  repeat  the  courses  for  which  he 
receives  them.  In  this  way  the  good  student  can  reduce 
the  length  of  his  college  residence  while  the  poor  student 
must  consume  more  than  the  standard  time  if  his  grades, 
although  passing,  are  low. 

Engineering  Nomenclature 

A  subject  which  affects  all  engineers,  because  it  relates 
to  the  ease  and  understanding  with  which  they  can  read 
technical  literature,  is  the  standardization  of  technical 
terms.  Mr.  D.  M.  Wright  outlined  the  results  of  his  ex 
perience  in  a  paper  in  which  he  recommended  the  ap- 
pointment of  a  committee  to  study  the  subject.  He  de- 
scribed the  results  of  a  recent  investigation  in  which  ;i 
picture  of  a  machine  was  sent  to  a  number  of  manufacturers 
with  the  request  that  they  name  its  parts.  The  returns 
showed  that  there  is  absolutely  no  unity  in  nomenclature, 
each  man  having  his  own  terms,  which  were  in  many  cases 
crude.  Mr.  Wright's  idea  is  that  the  Society  for  the  Pro- 
motion of  Engineering  Education  is  a  proper  agency 
through  which  some  reform  can  be  brought  about,  as  edu- 
cators are  in  a  position  to  promulgate  a  reform  of  this 
kind.  The  findings  of  a  committee  which  will  be  appointed 
shortly  to  consider  Mr.  Wright's  suggestions  will  be 
awaited  with  interest. 

pArr.Ts  OF    Technical  Gkaihjates 

At  the  request  of  the  society  a  representative  of  the 
Pennsylvania  Railroad,  Mr.  Ivy  L.  Lee,  gave  the  results 
nf  the  experience  of  that  company  with  the  many  technical 
graduates  who  have  entered  the  company's  emnloy.  TIi<- 
faults  which  they  have  noted  are  as  follows: 

(i)    .\    lack   of  practical   experience   and  judgment. 

(2)  .An  idea  that  they  are  far  superior  to  the  rest  of 
mankind. 

(.^)  A  certain  narrowness  of  mind,  inculcated  through 
a  too  exclusive  attention  in  college  to  mathematics  and 
theoretical  science  and  to  a  too  great  neglect  of  those 
broader  subjects  such  as  political  economy,  history  and 
general  literature. 

Mr.  Lee  believes  that  these  faults  can  be  overcome  and 
that,  by  directing  attention  to  the  shortcomings  and  limita- 
tions as  well  as  the  strong  points  of  the  students,  teachers 
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can  do  much  to  assist  them  in  eliminating  their  weaknesses. 
Tliis  is  a  time  for  social  service  in  pubHc  utility  com- 
missions, in  colleges,  in  university  settlements,  in  municipal 
health  boards,  in  city  governments,  in  all  capacities  in 
which  men  can  serve  their  fellows.  The  demand  in  all  lines 
is,  in  Kipling's  words: 

"From    forge    and    f.Trni    and    mine    and    bencli, 
Deck,   altar,    outpost    lone — 
Mill,  school,  battalion,  counter,  trench, 
Rail,  senate,  sheepfield,  throne — 

"Creation's  cry   goes  up  on   high 
From   age   to   cheated   age; 
Send  us  the  men  who  do  the  work 
For  which  they  draw  the  wage." 

Manual  Work  for  Students 

Two  important  features  of  all  technical  courses  are 
shopwork  and  drawing.  That  these  subjects  are  being 
taught  upon  a  high  plane  was  indicated  by  the  papers  of 
Prof.  J.  V.  Martenis  and  Mr.  W.  H.  Richards,  of  the 
University  of  Minnesota,  and  Prof.  T.  E.  French,  of  the 
Ohio  State  University.  While  shopwork  and  drawing  are 
different  in  kind,  they  are  alike  in  principle.  They  are 
tangible  expressions  of  ideas.  If  taught  in  a  routine, 
mechanical  manner,  they  lose  their  vital  interest;  if  re- 
lated to  engineering  life,  they  become  efficient  parts  of  the 
curriculum.  Messrs.  Martenis  and  Richards  have  made 
shopwork  interesting  by  allowing  the  students  to  make 
things  worth  while  and,  as  nearly  as  may  be,  under  com- 
mercial conditions.  Professor  French  has  related  elemen- 
tary drawing  to  the  needs  of  the  students  so  that  they 
may  be  impelled  to  the  desire  for  e.xpression  in  this  form. 
If  all  engineering  subjects  can  be  taught  in  this  way, 
combining  thoroughness  with  interest,  the  student  will  be 
happier  and  hence  more  efficient. 

Teaching  Elementary  Dynamics. 

Of  all  the  difficult  concepts  which  students  have  to  grasp, 
that  of  the  relation  of  force,  mass,  weight  and  acceleration 
is  one  requiring  possibly  the  greatest  mental  effort. 
Teachers  of  mathematics,  physics,  mechanics  and  engineer- 
ing struggle  with  it.  The  situation  is  aggravated  by  the 
use  of  many  different  units  for  these  quantities.  Prof. 
E.  V.  Huntington,  of  Harvard  University,  proposed  a  simpli- 
fication of  these  by  eliminating  most  of  these  units  and 
substituting  what  he  calls  the  "standard"  weight  and  the 
"local"  weight  for  the  usual  "mass"  and  "weight."  These 
names  are  self-defining.  Then  if  the  standard  weight  of 
a  body  be  known  (say  by  applying  a  correction  to  the 
local  weight)  the  efifect  of  any  force  on  that  body  will  be  an 
acceleration  proportioned  to  the  quotient  of  that  force  and 
the  standard  weight  mu'.tipled  by  the  gravitational  accelera- 
tion in  the  standard  locality.  Or 
F 
A=  —  Xgo 

Wo 

Naturally  a  proposition  like  this  stirred  up  much  discus- 
sion and  the  whole  subject  was  referred  to  a  special  com- 
mittee on  the  teaching  of  mechanics  to  engineering  students, 
which  was  appointed  forthwith,  with  Prof.  E.  R.  Maurer. 
of  the  University  of  Wisconsin,  as  chairman. 

Thesis  Work  for  Undergraduates 
The  cause  of  the  much-discussed  thesis,  once  an  essential 
part  of  the  engineering  curriculum,  was  championed  by 
Prof.  H.  Wade  Hibbard,  of  the  University  of  Missouri, 
and  many  other  teachers  who  believe  that  a  limited  amount 
of  time  may  be  profitably  devoted  to  a  research  problem 
of  some  sort,  provided  that  it  be  not  too  comprehensive. 
The  satisfactory  solution  of  such  a  problem  demands  care- 
ful preparation  and  systematic  solution.  Professor  Hibbard 
has  col'ected  a  list  of  1500  or  more  topics  for  thesis  studv. 
which  will  be  published  in  an  early  number  of  the  Bulletin 
of  the  society. 


\\  HAT  an  Instructor  Should  Be 

In  his  presidential  address  Prof.  William  T.  Magruder,. 
of  the  Ohio  State  University,  painted  a  picture  of  an 
ideal  instructor  which  showed  that  a  man  who  occupies  a 
position  of  such  moral  responsibility  should  be  possessed 
of  high  character  and  attainments.  He  must,  of  course, 
be  familiar  with  his  subjects  in  both  a  theoretical  and  a 
practical  way,  but  his  knowledge  must  be  within  reach  of 
his  students.  If  they  cannot  understand  him,  he  might 
better  know  less  for  their  purpose.  If  possible,  he  should 
have  earned  his  living  in  the  line  which  he  tries  to  teach 
so  that  he  may  be  sufficiently  practical  in  his  instruction. 
He  must  be  able  to  express  himself  clearly  and  forcibly, 
requiring  for  this  purpose  not  only  ability  but  health, 
adequate  recreation  and  endurance.  He  must  be  a  model 
to  his  students  in  character,  involving  honesty,  right  living 
and  patience.  He  must  have  unbounded  enthusiasm  for 
engineering  and  for  teaching,  with  conviction  as  to  their 
dignity  and  importance.  The  good  teacher  is  he  who  has 
felt  the  thrill  of  having  been  called  to  the  upbuilding  of 
character  in  others,  who  day  by  day  sees  the  unfolding 
of  the  innermost  life  of  service  to  live  and  enjoy,  and  who 
deals  with  human  minds  in  the  laboratory  of  life;  for, 
after  all,  is  not  education  only  scientific  research  applied 
to  character? 

Activities  for  Next  Year 

In  addition  to  the  plans  for  new  work  already  mentioned, 
a  luimber  of  committees  appointed  last  year  to  study  the 
improvement  of  instruction  in  the  several  branches  of 
engineering  reported  progress  and  were  continued  for 
another  year  with  instructions  to  carry  out  their  own 
suggestions.  The  chairmen  of  these  are  Profs.  F.  P.  Mc- 
Kibben,  of  Lehigh  University;  C.  F.  Scott,  of  Yale  Uni- 
versity ;  A.  M.  Greene,  Jr.,  of  Rensselaer  Polytechnic 
Institute,  and  F.  W.  Sperr,  of  the  Michigan  College  of 
Mines.  The  committee  on  college  administration,  which 
made  a  report  covering  such  matters  as  the  salaries  of 
professors,  falling  off  in  the  number  of  technical  students, 
leaves  of  absence,  etc.,  was  continued.  A  new  committee 
on  the  teaching  of  physics  to  engineering  students,  with 
Prof.  G.  V.  Wendell,  of  Columbia  University,  as  chair- 
man, was  also  appointed.  Altogether  the  society  has  a 
large  amount  of  committee  work  in  progress,  greater  than 
at  any  other  time  in  its  history. 

Business  Session  and  Election  of  Officers 

Hie  governing  body  of  the  society  comprises  the  usual 
complement  of  officers  and  a  council.  The  latter  includes 
the  past-presidents  in  addition  to  twenty-one  members,  one- 
third  of  whom  are  elected  annually.  The  following  elections 
occurred  this  year:  President,  G.  C.  Anthony,  Tufts  Col- 
lege, Mass.;  vice-presidents,  H.  S.  Jacoby,  Ithaca,  N.  Y., 
and  D.  C.  Humphreys,  Lexington.  Va. ;  secretary,  H.  H. 
Norris,  Ithaca,  N.  Y. ;  treasurer,  W.  O.  Wiley,  New  York, 
N.  Y. ;  councilors,  H.  W.  Tyler.  Boston.  Mass. ;  J.  F.  Hay- 
ford,  Evanston,  III.;  A.  S.  Langsdorf,  St.  Louis,  Mo.;  S.  M. 
Woodward,  Iowa  City,  la. ;  M.  S.  Ketchum,  Boulder,  Col. ; 
F.  P.  Spalding,  Columbia,  Mo.,  and  P.  F.  Walker, 
Lawrence.  Kan. 

Several  important  actions  were  taken  at  the  meeting. 
The  council  voted  to  take  the  steps  necessary  to  bring 
before  the  membership  a  plan  to  make  the  secretaryship 
permanent.  Princeton  was  recommended  for  the  1914  meet- 
ing and  California  for  the  year  following.  The  secretary 
was  instructed  to  confer. with  the  officers  of  other  societies 
with  a  view  of  reducing  the  conflict  between  convention 
dates.  The  wisdom  of  this  action  is  seen  when  one  con- 
siders that  this  year  during  the  same  week  as  the  Minne- 
apolis meeting  the  American  Institute  of  Electrical 
Engineers  met  in  Cooperstown  and  the  American  Society 
for  Testing  M?*-arials  in  Atlantic  City.  At  the  same  time 
many   members   were   abroad   on   account  of   the   tour   of 
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the  American  Society  of  Mechanical  Engineers  and  of 
the  Highway  Congress  in  London.  As  the  educational 
society  draws  its  membership  from  all  engineering  societies, 
attendance  at  its  convention  is  seriously  affected  by  such 
conflicts. 

The  social  side  of  the  Minneapolis  convention  was,  as 
usual,  made  a  feature,  and  excursions,  receptions  and 
luncheons  enabled  the  delegates  to  renew  old  acquaintance- 
ship and  the  younger  teachers  to  meet  the  veterans  in  the 
teaching  profession. 

A  novel  element  of  the  meeting  was  the  presence  of 
representatives  of  instrument  manufacturers  and  publishers, 
with  excellent  exhibits  of  their  products.  The  teachers  were 
thus  able  to  examine  at  leisure  the  latest  books  and  ap- 
paratus with  experts  to  explain  them. 


A.  I.  E.  E.  Convention  Papers  and  Discussions 

Herewith  are  presented  abstracts  and  discussions  of  the 
papers  read  before  the  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  at  Cooperstown,  N.  Y., 
June  23  to  2"],  omitting,  however,  for  lack  of  space,  papers 
on  the  subjects  of  high-tension  transmission,  corona,  and 
synchronous  motors.  An  account  of  the  news  features  of 
the  first  two  days'  sessions  was  given  in  these  columns  last 
week,  and  on  a  preceding  page  of  this  issue  will  be  found 
a  report  of  the  closing  days  of  the  convention. 

An  American  Gener.\l  Engineering  Society 

Deploring  the  lack  of  a  united  engineering  profession, 
Dr.  William  McCellan  presented  a  paper  in  which  he  pro- 
posed the  formation  of  a  general  engineering  society,  to  be 
known  as  the  American  Engineering  Association,  which 
would  include  no  personal  memberships,  but  in  which  the 
present  national  engineering  societies  would  participate  by 
electing  representatives  annually.  No  business  or  trade  or- 
ganizations would  be  included.  The  present  lack  of  unity, 
according  to  the  author,  has  prevented  the  engineering  pro- 
fession from  exerting  its  proper  influence  in  the  solution 
of  economic  problems  and  has  also  prevented  the  profession 
from  having  the  standing  it  deserves  among  the  learned 
professions.  Among  the  functions  of  such  a  general  engi- 
neering society  as  that  proposed  would  be  arrangement  of 
an  annual  convention  for  the  discussion  of  engineering  in 
general,  the  holding  of  semi-annual  meetings,  investigation 
of  various  subjects,  appearance  in  national  and  civic  mat- 
ters, etc.  To  carry  such  a  scheme  into  effect,  it  should  have 
the  support  of  at  least  three  of  the  four  national  engineer- 
ing societies. 

Discussion 

Mr.  C.  O.  Mailloux  characterized  the  paper  as  one  of 
the  most  interesting  contributions  presented  in  a  long  time. 
This,  he  said,  is  one  of  the  means  of  raising  the  status  of 
the  engineering  profession.  Evolution  in  engineering  has 
been  largely  a  process  of  segregation,  with  many  resultant 
different  attitudes  and  opinions  as  to  professional  ethics, 
the  relation  of  the  engineer  to  public  questions,  etc.  The 
American  Institute  of  Consulting  Engineers  has  given  con- 
siderable attention  to  this  question,  but  has  considered  only 
the  interests  of  consulting  engineers.  The  proposal  in  the 
paper,  declared  the  speaker,  should  be  fostered  and 
promoted  by  the  Institute,  and  to  that  end  he  offered  a 
motion  that  it  be  referred  to  the  board  of  directors  for 
consideration. 

Strong  indorsement  of  the  paper  was  next  given  by  Mr. 
Oberlin  Smith,  of  Bridgeton,  N.  J.,  a  member  of  the  four 
national  engineering  societies.  He  felt,  however,  that  too 
much  clannishness  among  members  of  different  national 
engineering  organizations  exists  to  make  the  project  feas- 
ible just  yet.  It  was  hoped,  he  said,  that  when  Mr.  An- 
drew Carnegie  donated  the  Engineering  Societies  Building 


in  New  York  the  four  great  societies  would  come  together 
under  one  roof,  and  he  declared  that  the  American  Society 
of  Civil  Engineers  has  since  regretted  its  action  in  staying 
out.  The  civil  engineers,  he  said,  still  consider  that  their 
society  represents  all  the  domain  of  engineering  except 
military  engineering,  although  there  is  a  growing  sentiment 
among  many  of  them  for  a  united  national  society.  Such 
a  society,  said  Mr.  Smith,  should  not  be  organized  unless 
it  embraces  all  of  the  present  national  societies. 

He  closed  by  seconding  Mr.  Mailloux's  motion,  which 
was  then  voted  upon  and  carried. 

Mr.  C.  L.  Clarke,  of  New  York,  N.  Y.,  who  indorsed 
the  plan  of  Dr.  McClellan,  urged  that  clannishness  would 
be  no  obstacle  to  its  accomplishment,  because  none  of  the 
functions  of  any  of  the  constituent  societies  would  be  dis- 
turbed. He  proposed  the  name  of  "American  League  of 
National  Engineering  Societies,"  as  being  both  descriptive 
and  sonorous. 

Mr.  D.  B.  Rushmore,  of  Schenectady,  N.  Y.,  deprecated 
the  existence  of  too  many  professional  and  commercial 
organizations,  many  of  which  he  regarded  as  superfluous 
and  imposing  an  unnecessary  financial  drain.  He  also 
spoke  of  the  proposal  which  has  been  made  repeatedly  for 
licensing  engineers  and  believed  that  such  a  plan,  if  ever 
carried  out,  should  be  supervised  by  a  unified  national 
organization   of   engineers  of   every   kind. 

Prof.  C.  L.  de  Muralt,  of  Ann  Arbor,  Mich.,  indorsed  the 
paper.  He  thought,  however,  the  best  plan  would  be  to 
apply  for  representation  in  the  American  Society  of  Civil 
Engineers,  making  that  organization  ex  officio  the  national 
body.  This  proposal  met  with  objection  at  once  from  Mr. 
Mailloux,  who  took  the  floor  and  characterized  such  a  plan 
as  preposterous  and  ridiculous.  The  civil  engineers,  he 
declared,  had  lost  their  opportunity  forty  years  ago  and 
were  both  clannish  and  unprogressive  in  this  respect.  Prof. 
Muralt  then  defended  his  proposal,  saying  that  the  civil 
engineers  would  welcome  such  a  plan,  and  that  it  would 
be  entirely   feasible. 

Mr.  Oberlin  Smith  declared  that  the  civil  engineers  would 
be  delighted,  of  course,  to  take  everybody  in  on  such  terms, 
but  agreed  with  Mr.  Mailloux  that  the  proposal  was  im- 
possible. 

Prof.  D.  C.  Jackson,  of  Boston,  Mass.,  indorsed  the  gen- 
eral plan.  Speaking  of  Tredgold's  well-known  definition  of 
engineering,  he  said  he  preferred  to  amplify  it  to  the  extent 
of  defining  engineers  as  those  competent  to  conceive,  or- 
ganize and  direct  engineering  work.  And  under  such  a 
definition  it  seems  obvious  that  scientists  should  be  in- 
cluded since  they  fall  under  the  head  of  tiiose  wh& 
conceive. 

Tests  of  Artifici.m.  Telephone  Line 

Tests  described  by  Dr.  A.  E.  Kennelly  and  Mr.  F.  VV. 
Lieberknecht  were  made  on  the  500-mile  artificial  line  at 
Harvard  University  which  had  been  converted  to  the  char- 
acteristics of  an  aerial  telephone  line  by  the  addition  of 
non-inductive  loo-ohm  resistors  at  intervals  of  80  km, 
increasing  its  resistance  to  about  2.5  ohm  per  wire-mile.  The 
experiments  included  three  sets  of  terminal  conditions  at 
the  receiving  end,  the  signals  being  sent  by  alternat- 
ing current  at  1.7  volts  and  760  cycles  per  second.  In  the 
first  set  of  tests  the  distant  end  was  freed  or  open,  in  the 
second  grounded,  and  in  the  third  connected  to  ground 
through  a  standard  subscriber's  set.  The  results  of  the 
experiments,  set  down  by  the  authors  in  tabular  and  polar- 
co-ordinate  curve-forms,  evince  the  close  agreement  witli 
the  theoretical  conditions  computed  with  the  aid  of  the 
hvperbolic-function  method. 

Discussion 

The  paper  was  discussed  briefly  by  Prof.  D.  C.  Jackson. 
Boston,  and  by  Mr.  F.  K.  Vreeland,  New  York,  N.  Y. 
Prof.  Jackson  brought  out  the  distinguishing  characteristics 
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of  telephone  transmission  and  energy  transmission,  com- 
menting upon  their  several  points  of  general  similarity  and 
emphasizing  the  importance  of  the  paper  to  energy-tran.s- 
mission  engineers.  The  applicability  of  the  hyperbolic- 
function  theory,  he  said,  is  very  clearly  established  by  the 
experimental  data  presented. 

Mr.  X'reeland  raised  some  questions  in  relation  to  the 
constants  of  the  artificial  line  used  in  the  tests  described. 
and  commented  upon  the  very  notable  agreement  between 
theory  and  practice.  Mr.  E.  H.  Colpitis,  who  presented  the 
paper  for  the  author,  gave  the  results  of  some  of  his  cal- 
culations from  the  observed  results  exhibiting  discrepan- 
cies between  the  computed  constants  of  the  line  and  the 


when  using  an  instrument  operated  by  the  common-battery 
system,  and  the  desirability  of  preventing  such  shocks  in 
any  successful  commercial  system,  manual  or  automatic. 
Mr.  Oberlin  Smith,  Bridgetown,  N.  J.,  said  that  the  advent 
of  automatic  systems  is  to  be  welcomed,  and  expresssed  the 
hope  that  all  telephone  service  would  in  due  time  be  upon 
such  a  basis. 

In  closing  the  discussion,  Mr.  H.  M.   I'riendly  said  that 


FIG.    I VECTOR    DIAGRAM    OF    VOLTAGE    AND    CURRENT 


FIG.    2 THROUGH    SWITCHING    CIRCUIT 


measured  constants.  In  part  the  differences,  he  said,  were 
attributable  to  the  comparatively  small  number  of  artificial- 
line  sections  per  wave-length.  The  line  constants,  so-called. 
are  not  constant  but  depend  to  some  extent  upon  the  fre- 
quency of  the  impressed  emf. 

.-Vl'TOMATIC    LONG-DlSTAXCE     TELEPHONY 

Since  "line  time"  is  the  commodity  of  principal  value  in 
the  operation  of  a  long-distance  telephone  system,  it  is  poor 
economy,  as  pointed  out  by  Messrs.  H.  M.  I'riendly  and 
.\.  E.  Burns,  to  limit  the  expenditure  for  office  switching 
equipment  where  proper  investment  of  this  kind  will  facili- 
tate transmission  efficiency  to  even  a  small  degree.  The 
human  factor  represented  by  the  operator  often  determines 
the  efficiency  of  operation  to  such  an  extent  that  any  de- 
pendable equipment  which  will  reduce  this  indeterminate 
element  is  well  warranted,  however  complicated  it  may  be. 

The  authors  described  with  the  aid  of  circuit  diagrams 
equipment  for  eliminating  the  through  operator  at  inter- 
mediate offices  heretofore  used  in  establishing  connection.s 
where  the  service  cannot  be  made  over  direct  lines  or  where 
the  traffic  offered  does  not  warrant  direct-line  service  being 
provided.  The  function  of  the  through  operator  is  per- 
formed by  apparatus  in  semi-automatic  control  of  the 
terminal  operators. 

Equipment  was  also  described  for  enabling  a  toll  operator 
to  call  subscribers  directly  in  a  distant  manual  local  ex- 
change via  the  "B"  board,  without  disturbing  the  toll  oper.i- 
tor  at  the  called  exchange,  though  such  service  is  subject 
to  the  latter's  supervision.  This  does  not.  however,  restrict 
or  modify  the  normal  uses  and  operation  of  the  toll  line 

Discussion 

In  discussing  the  paper  briefly  Mr.  J.  B.  Taylor.  Schenec- 
tady. \.  Y..  remarked  that  the  use  of  such  elaborate  and 
complicated  equipment  in  telephone  service  seems  some- 
times justified,  but.  on  the  other  hand,  is  questionable  in 
certain  instances.  He  commented  on  the  disagreeable  and 
occasionally  painful  mechanical  shocks  received  bv  the  ear 


the  application  of  automatic  equipment  to  toll  switching 
has  been  efifected  in  such  a  manner  as  to  make  it  click-less. 
He  also  reported  that  the  maintenance  charges  upon  such 
equipment  were  extremely  low. 

Electrolytic  Corrosion  of  Iron  in  Soils 

In  a  paper  by  Messrs.  Burton  McCollum  and  K.  H.  Logan 
was  discusseil  generally  the  subject  of  electrolytic  corrosion 
of  buried  iron  from  outside  current  sources  as  well  as  from 
self-corrosion  within  the  piece  itself.  The  two  actions  are 
to  a  large  extent  interdependent,  the  existence  of  one  affect- 
ing largely  the  occurrence  or  severity  of  the  other.  In  the 
tables  of  experimental  data  compiled  by  the  authors  the 
factors  are  given  which  are  most  likely  to  effect  elec- 
trolytic corrosion  of  buried  pipes  under  practical  condi- 
tions. Among  these  elements  are  current  density  of  dis- 
charge, moisture  content  of  the  soil,  presence  of  oxygen, 
temperature,  voltage,  etc.  In  the  laboratory  tests  carefully 
cleaned  iron  anodes  were  tested  in  cans  of  sifted  earth  moist- 
ened with  distilled  water.  Meanwhile  check  specimens  of 
iron  were  al.so  embedded  in  protected  sections  to  investigate 
simple  self-corrosion.  Detailed  precautions  were  necessary 
in  the  preparation  and  cleaning  of  the  specimens.  To 
afford  a  variety  of  practical  conditions  soils  from  various 
localities  were  used  in  the  trsts.  The  authors  discussed 
briefly  earth  resistance,  polarization  and  surface-film  re- 
sistance, presenting  tables  of  results  of  specific  resistance 
and  corrosion  tests,  etc.  .\  number  of  practical  conclusions 
were  drawn  from  the  experiments,  it  being  found,  among 
other  facts,  that  corrosion  is  most  efficient  at  low  current 
densities  and  is  independent  of  temperature,  of  depth  of 
burial  and  of  the  oxygen  present  in  electrolytes.  Soil  re- 
sistance varies  with  m^isture  content  up  to  the  point  of 
saturation. 

Discussion 

Mr.  J.  L.  R.  Hayden  commended  the  paper  as  a  very  valu- 
able one.  but  expressed  some  disagreement  respecting  the 
passivity  of  irot. 

Prof.  D.  C.   .ackson  remarked  that  the  authors  presented 
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only  in  part  the  results  of  the  researches  carried  on  at  the 
Bureau  of  Standards.  In  his  own  experience  he  found  that 
soil  resistivity  is  a  more  important  factor  than  moisture 
content.  Thus  corrosion  ditTers  greatly  for  tlie  same  volt- 
ages with  different  soil  conditions,  as  found  in  different 
localities.  Concrete  road-bed  construction  usually  holds 
much  moisture  and  is  thus  conducting  to  a  considerable  de- 
gree. The  effect  of  temperature  is  important,  and  frozen 
earth  lessens  the  stray  current  flowing  in  metal  structures 
beneath.  In  experiments  made  in  1894  he  found  corrosion 
in  the  jiresence  of  a  single  acid  radical  to  be  much  less  than 
that  predicted  by  Faraday's  law.  Cast  iron  corrodes  less 
rapidly  than  does  wrought  iron,  perhaps  due  to  the  imped- 
ing action  of  the  carbon  and  manganese  present.  When 
the  earth  around  a  pipe  is  frozen  tiie  conductivity  is  greatly 
reduced,  which  he  found  to  be  the  case  from  the  close 
agreement  between  actual  and  calculated  current  values  re- 
quired to  thaw  ice  in  water  pipes.  It  is  not  the  peak  cur- 
rent in  electrolysis  which  is  important,  but  the  average. 
The  real  problem  now  pressing  for  solution  is  how  far  to 
go  to  strike  a  cost  balance  between  the  damage  done  and 
the  cost  of  preventing  it. 

Mr.  H.  T.  Wreaks,  of  New  York,  N.  Y.,  spoke  of  the 
efficacy  of  pipe  coatings  and  asked  what  results  had 
been  obtained  with  them  at  the  Bureau  of  Standards.  Mr. 
H.  V.  Bozell,  of  Norman,  Okla.,  referred  to  the  expedient 
of  laying  water  and  gas  mains  on  each  side  of  the  street, 
to  avoid  or  reduce  corrosion  of  the  service  pipes.  Prof. 
F.  C.  Caldwell  doubted  the  wisdom  of  placing  a  limit  on 
track  drop  as  some  city  authorities  do,  because  of  the  im- 
plied acceptance  of  liability  for  damage  by  so  doing. 

Past-president  H.  G.  Stott,  of  New  York,  spoke  of  the 
responsibility  of  railway  companies,  and  mentioned  the 
paper  presented  by  Mr.  G.  I.  Rhodes  a  few  years  ago  on 
negative  return  feeder  systems,  which  he  characterized  as 
a  classic.  The  roads  under  his  direction  are  using  such 
means  to  reduce  the  damage  to  a  minimum.  Voltage  is 
not  so  important  a  criterion  as  the  points  in  the  track  re- 
turn where  the  current  is  collected  and  returned  to  the 
power  house. 

Mr.  A.  Ma.xwell.  of  New  York,  commended  the  value 
of  the  paper.  At  very  low  current  densities,  of  0.0005 
to  0.04  milliampere  per  sq.  cm,  the  corrosion  sceins  to 
exceed  the  theoretical  amount. 

Prof.  A.  F.  Ganz  said  that  the  paper  proves  the  practical 
value  of  Faraday's  law.  which  gives  about  20  lb.  of  iron 
lost  per  ampere-year.  Very  excessive  apparent  efficiencies 
of  corrosion,  as  high  as  500  per  cent,  were  obtained  liv  him 
only  where  the  surface  skin  of  the  pipe  had  not  been  re- 
moved. Where  the  pipe  had  been  turned  off  he  found 
corrosion  efficiencies  of  from  about  100  to  120  per  cent. 
There  is  unquestionably  a  variation  of  efficiency  with  the 
current  density.  But  the  damage  increases  where  corrosive 
action  is  non-uniform  and  pitting  occurs,  and  the  pipe 
shell  will  be  pierced  nnich  sooner  than  otherwise. 

In  closing  the  discussion  Mr.  Burton  McCollum  said  that 
the  passivity  of  iron  is  due  to  a  number  of  different  causes. 
For  instance,  it  is  passive  in  fuming  nitric  acid.  He 
agreed  that  high  earth  resistance  is  an  important  point,  but 
said  that  high  resistance  and  low  moisture  content  generally 
go  together.  Faraday's  rule  as  originally  stated  is  ap- 
plicable only  to  the  electrolyte,  but  it  still  holds  also  for 
the  anode  reaction.  There  is  undoubtedly  less  leakage, 
he  said,  when  the  earth  is  frozen.  It  is  not  necessary  to 
eliminate  corrosion  entirely,  but  only  to  reduce  it  to  the 
economic  maximum  limit.  Pipe  coatings  he  did  not  in 
general  approve  of,  as  they  are  very  likely  through  defects 
to  augment  corrosion  at  local  points.  Pitch,  although  ex- 
pensive, he  said,  is  an  effective  coating.  Alternating-cur- 
rent electrolysis  even  at  very  low  frequencies  amounts  to 
only  a  fraction  of  i  per  cent  of  the  amount  that  occurs 
with  direct  current.  He  commended  the  use  of  return  or 
negative    feeders    and    said   that    insulated    pipe    joints    are 


useful  only  as  an  adjunct  remedy.  In  the  matter  of  cur- 
rent densities  he  thought  the  range  given  in  the  paper  cov- 
ers average  conditions,  although  possibly  the  lower  limit 
ought  to  be  depressed  slightly. 

Industrial  Education 

The  report  of  the  committee  on  education  was  prefaced 
with  an  introduction  by  Prof.  H.  H.  Norris  in  which  special 
reference  was  made  to  the  work  of  the  National  Associa- 
tion of  Corporation  Schools,  recently  organized  at  New 
York.  A  detailed  description  of  the  purposes  and  plans  of 
this  association,  prepared  by  Mr.  F.  C.  Henderschott,  fol- 
lowed as  Part  2  of  the  report.  "Vocational  Education  in 
Philadelphia  and  Vicinity,"  the  section  prepared  by  Mr.  A. 
J.  Rowland,  described  the  work  being  done  in  the  night  and 
day  schools  of  Drexel  Institute,  Franklin  Institute,  the 
Y.  M.  C.  A.,  Temple  University,  Spring  Garden  Institute, 
the  Philadelphia  Trades  School,  the  Pennsylvania  Railroad 
Company's  school  of  telegraphy,  the  Bell  Telephone  Com- 
pany's plant  schools,  the  electrical  department  of  the 
Underwriters'  Association,  the  School  of  Industrial  Arts, 
etc.  Western  educational  topics  were  taken  up  in  the  sec- 
tion by  Mr.  Robert  Sibley,  who  gave  an  accoant  of  the 
work  in  A.  I.  E.  E.  sections  and  branches  in  the  West 
and  described  the  aims  of  some  of  the  large  utility  com- 
panies of  the  Pacific  slope.  The  Pennsylvania  Railroad 
Company's  apprentice  schools  were  described  in  the  clos- 
ing section,  prepared  bv  Prof.  I.  1'.  Jackson  and  Mr.  1.  \V. 
L.  Hale. 

Discussion 

A  prolonged  and  interesting  discussion  was  contributed 
by  Messrs.  C.  L.  Clarke,  New  York;  H.  G.  Stott,  New 
York;  M.  T.  Crawford,  Seattle,  Wash.;  W.  I.  Slichter, 
New  York;  C.  R.  Dooley,  East  Pittsburgh;  N.  J.  Neall, 
Boston;  J.  L.  Wayne,  Indianapolis;  A.  M.  Buck,  Urbana, 
111.;  F.  C.  Caldwell,  Columbus,  Ohio;  H.  M.  Friendly, 
Portland,  Ore. ;  G.  C.  Shaad,  Lawrence,  Kan. ;  O.  J.  Fer- 
guson, Lincoln,  Neb.;  C.  A.  Adams,  Cambridge,  Mass.;  H. 
Barker,  New  York,  and  J.  W.  L.  Hale,  Altoona,  Pa.  The 
points  brought  out  by  these  speakers  are  briefly  summarized 
in  the  following  paragraphs: 

Ability  to  compose  good  English  is  one  of  the  important 
things  to  impart  in  vocational  training,  and  even  college 
graduates  are  often  sadly  deficient  in  this  respect.  The 
keynote  in  industrial  schools  is  not  to  develop  ambition  in 
the  individual  beyond  his  capabilities,  which  is  sure  to  re- 
sult in  unhappiness,  but  to  discover  the  occasional  or  per- 
haps rare  man  of  unusual  ability  and  promote  him  when 
fitted.  The  percentage  of  such  men  is  very  small.  Another 
valuable  feature  of  such  training  is  equipping  the  industrial 
worker  to  do  his  work  more  efficiently  and  effectively,  com- 
mencing with  men  in  the  lowest  grade.  Some  apprentice- 
ship courses,  however,  are  open  to  the  probable  objection 
that  their  courses  are  too  long  and  tend  to  wear  out  youth- 
ful material  instead  of  developing  it.  There  is  need  for 
stimulating  and  developing  the  worker's  interest  in  his  occu- 
pation. In  selecting  employees  attention  should  be  given  to 
the  local  sentiment  of  the  connnunity  toward  education  in 
general.  Occasionally  those  workers  who  profess  an  inter- 
est in  vocational  training  do  so  merely  with  the  object  of 
currying  faVor  with  their  superiors.  Vocational  instructors 
should  be  men  who  can  inspire  their  men  ;  success  in  college 
work  by  no  means  forecasts  success  in  this  field.  The  real 
engineering  must  be  done  by  college  men,  all  of  whom  are 
needed  because  the  supply  is  decreasing  in  the  face  of 
greater  demand  for  them,  ascribed  in  part  to  the  competi- 
tion of  the  agricultural  college.  There  is  great  need  of 
discovering  the  potential  engineer  of  real  ability  before  he 
makes  a  decision  as  to  the  work  in  life  he  thinks  he  is  best 
fitted  for.  More  attention  should  be  paid  to  the  reading 
nf  technical  journals  on  the  part  of  men  who  can  be  greatly 
helped  in  such  a  way.     Many  study  engineering  in  college 
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who  arc  not  fitted  for  such  work;  perhaps  one-half  or  two- 
thirds  of  all  who  now  select  such  courses  are  unfitted  for 
them.  Too  many  men  go  to  college  for  purely  social  rea- 
sons, and  are  inspired  with  false  ambitions  in  directions 
which  can  never  be  realized. 

N0N-EI..\STIC    AND    ELASTIC    CATENARIES 

In  a  paper  by  Messrs.  C.  A.  Pierce,  F.  J.  Adams  and 
Ci.  I.  Gilchrest  equations  were  derived  for  length  of  con- 
ductor, span,  tension  and  sag  based  upon  the  assumption 
of  a  flexible  elastic  conductor.  Tiie.se  equations  contain 
functions  of  the  angle  <it  bending  of  the  curve  in  which  the 
conductor  hangs,  and  a  constant.  The  latter  can  be  elimi- 
nated in  two  ways.  The  first  leads  to  expressions  for  the 
characteristic  ratios  of  clastic  and  non-elastic  catenaries. 
The  second  method  develops  equations  for  the  value  of  ten- 
sion, conductor  length  and  sag  in  terms  of  each  other. 

Numerical  values  of  the  characteristic  ratios  of  the  simple 
catenary  are  tabulated  for  angles  less  than  60  deg.  These 
ratios  are  reduced  to  simple  forms  involving  the  non- 
elastic  catenary,  since  the  exact  equations  are  too  compli- 
cated to  use.  The  results  of  tests  on  an  experimental  span 
approximately  200  ft.  long  arc  compared  with  the  theoretical 
values  based  on  the  non-elastic  catenary.  Further  experi- 
ments with  wires  of  dififerent  sizes  are  now  being  carried 
on,  and  during  the  coming  season  it  is  planned  to  make  tests 
of  change  of  sag  and  tension  with  temperature. 

COMMUTATING-POLE    SATURATION 

Mr.  Harold  Stokes  presented  a  paper  in  which  was  dis- 
cussed the  importance  of  obtaining  the  characteristic  curve 
of  the  commutating-pole  useful  flux,  especially  with  regard 
to  machines  designed  to  withstand  heavy  overloads.  This 
curve  must  not  depart  from  that  of  the  flux  required  to 
neutralize  tlic  reactance  volts  of  the  machine  by  an  amount 
greater  than  that  which  can  be  handled  by  the  brush  resist- 
ance. In  addition  to  descriptions  of  methods  for  measuring 
the  total  and  useful  commutating-pole  flux,  results  of  tests 
on  two  machines  are  given.  The  author  pointed  out  the 
importance  of  the  ratio  of  leakage  to  useful  flux  at  low 
saturations.  Analysis  was  made  of  the  magnetic  leakages 
due  to  the  main  and  commutating-pole  ampere-turns,  show- 
ing that  the  paths  taken  by  the  flux  are  to  a  degree  de- 
pendent on  the  relative  values  of  the  pole  ampere-turns. 
\^■hile  the  formula  developed  is  subject  to  some  discrepan- 
cies, the  author's  experience  nevertheless  has  indicated 
sufficiently  close  agreement  between  calculated  and  test 
result.';  in   iii'^tifv  the  approximate  method. 

Discussion 

I  lie  conunutalMig  pole,  said  Mr.  H.  M.  Hobart.  has  been 
of  the  greatest  advantage  in  direct-current  design.  But 
when  it  was  introduced  designers  rather  overdid  the  mat- 
ter. If  there  is  any  carelessness  in  the  design  there  may 
be  as  much  as  from  200  to  300  per  cent  magnetic  leakage. 
It  is  always  best,  the  speaker  said,  to  design  the  best  pos- 
sible machine  of  the  ordinary  type  and  then  add  enough 
comnuitating  poles  to  neutralize  the  reactance  voltage  in 
the  coils  undergoing  commutation.  As  a  rule,  such  poles 
should  not  be  as  long  as  the  full  armature  length.  This 
device  really  serves  best  as  the  finishing  touch  in  design. 

Mr.  F.  D.  Newbury  said  that  the  paper  indicated  a  ten- 
dency among  designers  of  direct-current  machines  to  get 
down  to  fundamental  considerations,  following  the  lead  of 
designers  of  alternating-current  machines.  The  overload 
capacity  is  greatly  improved  by  comnuitating  poles,  but  even 
a  compensated  machine  will  flash  with  from  fifteen  to 
twenty  times  full-load  current,  or  short-circuit.  Mr.  J.  M. 
Hippie  remarked  that  in  the  old  style  of  design  under- 
voltage  and  overload  conditions  are  taken  care  of  by  stiffen- 
ing the  fields  or  saturating  the  pole  tip.  The  commutating 
pole  now  provides  a  means  of  much  improved  operation 
under  both  of  these  conditions,  limited  oiilv  hv  saturation. 


Mr.  H.  M.  Hobart  contended  that  the  commutating  pole 
is  really  an  antidote  in  design,  so  to  speak,  and  added  that 
the  cure  may  in  some  cases  be  worse  than  the  disease. 
Against  this  view  Mr.  J.  M.  Hippie  argued  that  the  com- 
mutating pole  is  a  prime  condition  in  design,  just  as  the  use 
of  a  saturated  pole-tip  in  the  non-conuiuitating-pole  type  is 
regarded.  Mr.  Harold  Stokes  in  closing  the  discussion  said 
that  it  is  customary  to  limit  the  length  of  comnuitating 
poles  to  from  60  to  ~o  per  cent  of  the  armature  length. 
Mashing  over  is  due  mainly  to  the  fact  that  the  flux  in  the 
commutating  poles  lags  appreciably  wlien  very  rapid 
changes  occur. 

Motor  Drive  in  the  Rubber  Industry 

Information  of  interest  to  the  industrial  power  engineer 
was  given  in  a  paper  by  Mr.  C.  A.  Kelsey  outlining  the 
principal  operations  in  the  process  of  working  up  raw  rub- 
ber. This  material  has  a  large  capacity  for  absorbing 
power  and  is  greatly  improved  by  such  working.  Motor 
drive  of  sheet  rolls  involves  an  irregular  load  with  abrupt 
peaks.  Mixing,  masticating,  tubing,  calendering,  etc.,  are 
some  of  the  other  operations  involving  special  applications 
of  motors.  Certain  operations  of  "working''  and  mixing 
also  iiave  heavy  overloads  of  short  duration,  but  these  di- 
verse demands,  by  grouping  under  a  single  motor,  result 
in  reduced  peaks.  F'or  individual  drive  squirrel-cage  in- 
duction motors  are  preferable.  In  the  calendering  processes 
where  close  speed  control  over  ranges  of  four  to  one  is 
required  direct-current  motors  may  be  used  to  advantage, 
speed  adjustments  being  effected  by  the  multi-voltage  and 
adjustable-voltage  methods.  The  tubers  also  require  direct- 
current  operation.  As  the  power  required  to  drive  the  mills 
is  by  far  the  greatest  part  of  the  total  requirements,  alter- 
nating-current service  is  generally  selected.  The  motor- 
generator  set  or  synchronous  converter  used  to  supply 
direct  current  can  then  be  used  for  power-factor  correc- 
tion of  the  main  circuit.  In  conclusion  there  was  given  a 
comparison  of  methods  for  obtaining  adjustable-speed 
operation,  with  emphasis  on  the  features  to  be  embodied  in 
the  control. 

Operating  Costs  in  Steam  Plants 

To  avoid  the  variation  in  results  which  follows  from  lack 
of  uniform  accounting  principles  in  power-plant  determina- 
tions, Messrs.  H.  G.  Stott  and  W.  S.  Gorsuch.  in  a  paper 
entitled  "Standardization  of  Method  for  Determining  and 
Comparing  Power  Costs  in  Steam  Plants."  recommended 
the  kilowatt-hour  of  net  output  as  the  fundamental  basis  for 
determining  and  comparing  the  cost  of  energy.  Groups  are 
suggested  for  assembling  items  of  expense,  and  a  method 
is  proposed  for  providing  an  amortization  fund  from  life- 
expectancy  tables  for  replacing  and  renewing  buildings 
and  equipment.  Administration  expenses  which  are  clearly 
departmental  charges  should  be  apportioned  under  the 
firoper  headings,  the  remainder  being  similarly  divided  on 
the  basis  of  departmental  costs.  The  relation  between  load- 
factor  and  cost  of  energy  must  be  deteniiined  in  order  to 
permit  the  comparison  of  costs  per  kilowatt-hour  under 
varying  conditions.  A  method  is  also  suggested  for  com- 
paring the  relative  values  of  coals  where  the  chemical 
analysis  and  price  are  different,  and  for  correcting  the  cost 
of  labor  where  the  average  daily  wages  per  man  are  mate- 
rially different. 

Discussion 

The  di.scussion  was  opened  by  Mr.  Henry  Floy.  New 
York  City,  who  read  a  somewhat  extended  comment  in 
which  he  characterized  th}  paper  as  exceedingly  important. 
On  some  of  the  points  on  the  economics  he  differed  from 
the  authors.  He  said  that  some  of  the  formulas  did  not  in- 
clude all  of  the  cost  and  pointed  out  that  some  items  of  a 
general  character,  such  as  the  salary  of  the  president  and 
other  executive  oncers  and  the  cost  of  the  auditor's  de- 
partment, are  vefy  hard  to  distribute  equitably  to  the  dif- 
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ferent  items  in  tlie  detailed  operating  accounts.  There  is 
in  the  paper,  declared  the  speaker,  a  deviation  from 
standard  accounting  classifications,  which  would  result  in 
certain  inconsistencies.  The  table  of  life  expectancy  for 
different  kinds  of  plant  equipment  is  not  in  accord  with 
values  generally  accepted,  in  Mr.  Floy's  opinion.  The 
exact  dividing  line  between  depreciation  and  maintenance 
is  also  very  difficult  to  establish,  he  said,  and  likely  to  be 
arbitrary.  In  a  very  large  system  the  speaker  claimed 
that  renewals  can  be  treated  as  repairs,  with  no  difficulty, 
but  an  annual  check  on  depreciation  is  very  desirable 
nevertheless.  Mr.  Floy  also  criticised  the  use  of  5  per 
cent  as  an  interest  rate  in  computing  the  cost  of  capital,  as 
being  too  low  and  not  equal  to  the  customary  rate  of  return 
allowed  on  public-utility  properties. 

Mr.  C.  Schwartz.  New  York,  read  an  extended  discus- 
sion giving  many  figures  and  illustrations  of  the  points  in- 
volved in  comparing  operating  costs  in  different  plants 
and  with  dissimilar  equipment.  For  several  )'ears  past,  he 
said,  a  number  of  large  generating  plants  had  been  ex- 
changing their  cost  data  and  found  it  very  advantageous 
to  do  so.  In  one  of  these  plants,  having  a  rating  of  about 
20,000  kw,  the  energy  costs  in  several  years  had  fallen 
from  0.67  cent  to  0.45  cent  per  kw-hr.,  and  if  the  turbine 
water  rate  had  been  down  to  13  lb.  the  cost  would  have 
been  reduced  still  further  to  0.38  cent  per  kw-hr.  It  is 
needless,  he  ^bought,  to  go  to  the  extreme  of  computing 
the  cost  per  kw-hr.  of  each  detailed  item  in  the  classifica- 
tion, but  rather  to  do  so  only  for  the  sub-totals.  He  also 
thought  the  wages  per  man  per  day  do  not  give  a  useful 
figure  for  comparisons  between  plants  using  stokers  and 
hand  firing.  Volatile  matter,  sulphur  and  other  ingredients, 
said  the  speaker,  are  important  factors  in  determining  the 
true  economic  value  of  coal  and  should  not  be  ignored  as 
the  authors  had  done.  He  also  urged  that  the  classification 
of  costs  given  in  the  paper  be  simplified. 

Dr.  William  McClellan,  New  York,  said  that  while  he 
first  had  many  comments  to  offer,  subsequent  reflection 
reversed  his  intention  and  he  was  convinced  that  the  paper 
was  a  masterpiece.  He  urged  that  the  great  importance 
of  the  subject  warranted  its  reference  to  a  special  com- 
mittee to  consider  it  in  detail,  putting  this  in  the  form  of  a 
motion  which  was  later  seconded  and  carried.  All  com- 
panies, he  said,  ought  to  make  such  cost  analyses,  if  only 
for  their  own  information  and  advantage,  but  in  any  case 
the  public  service  commissions  will  ultimately  require  them 
to  do  it.  However,  since  there  is  considerable  work  in- 
volved in  preparing  the  data,  the  companies  will  jirobably 
be  divided  into  appropriate  classes. 

Mr.  C.  O.  Mailloux  then  spoke  briefly  and,  after  highly 
commending  the  paper,  seconded  Dr.  McClellan's  formal 
motion  that  it  be  referred  to  the  board  of  directors  for 
subsequent  reference  at  once  to  the  proper  Institute  com- 
mittee. Mr.  P.  Junkersfeld,  Chicago,  voiced  his  appreci- 
ation of  the  paper,  but  added  that  possibly  it  attempted 
too  much.  He  said  that  the  N.  E.  L.  A.  and  the  A.  E.  R.  A. 
both  have  adopted  accounting  classifications,  and  compared 
their  eight  or  nine  principal  sub-classes  with  the  authors' 
classification. 

The  standardization  of  such  a  major  classification, 
said  the  speaker,  is  almost  imperative.  Cost  should  be 
based  always  on  net  rather  than  gross  output.  He  also 
thought  it  would  be  a  very  large  undertaking  to  standard- 
ize all  energy  cost  data  over  the  entire  country  at  one 
operation  and  recommended  dividing  the  task  in  half,  tak- 
ing up  operating  costs  first  and  capital  or  investment  costs 
later,  also  condensing  the  classification  into  the  simplest 
acceptable  form  at  the  outset.  Load-factor,  said  Mr. 
Junkersfeld,  ought  always  to  be  carefully  defined,  as  the 
mere  use  of  the  term  itself  without  qualification  leads  to 
misunderstanding.  Spare  plant  equipment  is  another  item, 
he  said,  which  should  be  included;  in  some  cases  10  per 
cent   may   suffice,   while   20   per   cent   is   hardly   enough   in 


others.  Neither  do  maintenance  and  depreciation  items 
always  tell  the  whole  story,  because  low  maintenance  costs 
may  be  reflected  in  poor  physical  condition  of  the  plant, 
as  in  cases  where  the  physical  condition  as  a  whole  is  on  the 
decline  instead  of  being  kept  up  to  normal. 

Mr.  D.  B.  Rushmore,  Schenectady,  N.  Y.,  commended 
the  paper  highly  and  emphasized  the  growing  importance 
of  engineering  economics  in  general.  He  also  spoke  of 
the  importance  of  thoroughly  investigating  what  the  ele- 
ments of  cost  really  are  and  including  them  all  in  com- 
parisons. Mr.  A.  H.  Kruesi  added  his  appreciation  of  the 
paper  and  recommended  an  extension  of  its  classification 
to  include  plants  selling  steam  for  heating  purposes.  He 
also  remarked  that  the  load-factor  does  not  completely 
define  the  load  conditions,  but  there  is  needed  in  addition 
a  plant-capacity  factor.  The  use  of  curves  instead  of 
formulas,  which  he  illustrated  on  the  blackboard,  he  said 
would  be  a  simpler  method  of  analysis. 

Prof.  W.  I.  Slichter,  New  York,  remarked  that  the 
terms  power  and  energy  were  being  confused  and  im- 
properly used  in  an  interchangeable  sense.  Mr.  C.  O. 
Mailloux  remarked  that  abroad  the  term  "energy  trans- 
mission" is  in  general  use,  while  in  this  country  it  is  com- 
mon practice  to  use  the  term  "power  transmission,"  with 
the  same  meaning.  Prof.  D.  C.  Jackson  discussed  the 
point  at  some  length  and  said  that  even  some  textboooks  on 
physics  confound  the  terms  power  and  energy.  He  then 
commended  the  paper  as  a  classic,  commenting  upon  the 
accuracy  of  the  fourth-root  rule  in  relation  to  the  load- 
factor,  as  he  had  found  from  some  analyses  of  his  own. 
The  cost  of  energy,  he  said,  goes  beyond  the  walls  of  the 
generating  station  and  embraces  the  distribution,  and  hence 
the  inspiring  motive  of  the  paper  should  be  properly  ex- 
panded to  cover  also  the  transportation  and  delivery  of 
energy.  He  also  made  the  point  that  insurance  and  depre- 
ciation have  no  relation,  being  quite  apart  and  distinct. 
When  a  company  has  a  sufficiently  great  number  of  prop- 
erty units,  said  the  speaker,  it  can  better  afford  to  carry 
its  own   insurance. 

Mr.  R.  D.  Mershon  said  that  power  is  a  term  in  general 
use  in  referring  to  that  which  a  central-station  company 
sells  to  its  customers,  but  in  reality  it  is  neither  power  nor 
energy,  but  service. 

Mr.  P.  W.  Sothman,  New  York,  spoke  very  highly  of  the 
paper  and  emphasized  again  the  need  of  properly  defining 
and  qualifying  the  term   load-factor. 

Mr.  H.  M.  Hobart  dwelt  upon  the  effect  of  the  luad- 
factor  and  called  attention  to  the  difference  between  alter- 
nating-current and  direct-current  generating  systems, 
where  such  questions  come  in  with  the  former  as  power- 
factor  and  the  number  of  phases  in  the  electrical  system. 
He  also  said  that  the  difference  between  summer  and  winter 
temperatures  gives  rise  to  a  large  difference  in  niaximnm 
generator  rating,  amounting  sometitnes  to  one-half. 

Mr.  P.  M.  Lincoln  stated  that  load  factor  is  a  generic 
term,  but  nevertheless  agreed  that  in  using  it  there  is  need 
for  qualification. 

In  closing  the  discussion  Mr.  W.  S.  Gorsuch  argued  that 
investment  costs,  as  well  as  operating  expenses,  must  be 
included  in  a  cost  comparison  in  order  to  determine 
whether  a  plant  is  overloaded.  The  rule  of  the  inverse 
fourth-root  of  the  load-factor,  he  said,  is  applicable  to  small 
plants  as  well  as  large  ones.  The  speaker  then  explained 
various  points  that  had  been  raised  in  connection  with  the 
paper,  offering  the  authors'  justification  for  their  position; 
in  the  matter. 

Automatic  Substations 

In  a  paper  by  Mr.  W.  R.  Summerhayes  particular  atten- 
tion was  devoted  to  the  attendantless  automatic  rotary- 
converter  substation  of  the  Edison  Electric  Illuminating 
Company  of  Detroit,  Mich.,  a  more  detailed  account  of 
which,  with  scheme  of  operation,  etc..  was  given  in  these 
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cohinms  last  week,  \arious  other  automatic  installations 
were  also  discussed,  including  train-lighting  sets,  motor 
drives,  substations,  etc.,  and  a  preliminary  outline  was  given 
of  the  plans  for  installing  a  1400-kw  induction  generator 
in  a  Western  hydroelectric  plant,  to  be  operated  at  full 
gate-opening  without  a  governor,  while  running  in  parallel 
with  another  station  on  the  same  stream.  Elimination  of 
the  exciter  greatly  simplifies  operation.  An  attendant's 
services  will  be  required  to  shut  down  and  start  the  ma- 
chine, but  in  ordinary  load-dispatching  the  unit  will  run 
idle  during  "valley"  periods,  at  double  rated  speed,  a  coii- 
ditinn  for  which  its  parts  have  been  specially  designed. 

Converter  Sumstations  in   Basement 

Within  an  area  of  less  than  a  square  mile  of  the  business 
section  of  Chicago,  ten  substations  aggregating  42,000  kw 


FIG.    3 SECTIONAL    ELEVATION    OF   SUBSTATION 

are  in  operation  feeding  energy  into  the  direct-current 
three-wire  system  whose  connected  load  is  nearly  2,000,000 
lamps.  In  a  paper  by  Mr.  B.  G.  Jamieson  these  substations 
were  divided  into  two  classes,  the  basement  and  sub-base- 
ment types.  Methods  and  provisions  for  bringing  in  ma- 
chinery were  described.  Air  supply  is  a  special  problem  in 
such  plants,  special  air-cleaning  and  ventilating  equipment 
being  required.  Stationary  apparatus,  such  as  transform- 
ers and  regulators,  is  preferably  cooled  by  water  circula- 
tion.   Other  difficulties  are  introduced  by  the  nature  of  the 
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FIG.   4 — DAILY   LOAD   CURVE 

floor  construction,  which  often  interferes  with  foundation- 
ing,  etc.  The  floor  space  needed  for  units  of  500-kw  capa- 
city is  0.95  sq.  ft.  per  kw  and  for  3500-kw  units  0.54  sq.  ft. 
per  kw.  With  increasing  values  of  real  estate  in  large 
cities  the  basement  type  of  substation,  the  author  predicted. 
will  become  of  increasing  interest  to  electrical  men. 

Operation  of  Frf-quency  Changers 

In  a  paper  by  Mr.  N.  E.  Funk  were  discussed  the  general 
conditions  governing  parallel  operation,  including  the 
theory,  practical  operation  and  methods  of  synchronizing 
two  or  more  frequency  changers  tying  together  systems  of 
different  frequencies.  After  developing  the  theory  of  paral- 
lel operation,  the  results  were  applied  to  practical  operat- 
ing conditions,  the  aim  being  to  aid  the  non-technical  oper- 
ator in  automatically  obtaining  the  correct  conditions  of 
synchronizing  for  all  conditions  of  load.  This  is  accom- 
plished with  the  aid  of  synchroscope  dial  disks  which  have 
the  machine-load  markings  entered  on  their  scales  at  the 


proper  angles.  Great  care  is  required  in  the  design  of 
frequency  changers  which  are  to  transfer  loads  alternately 
from  one  frequency  to  another,  for  while  it  is  possible  that 
the  load  may  be  correctly  divided  at  a  given  point  when 
transferring  load  in  one  direction,  the  sets  will  not  oper- 
ate satisfactorily  when  the  direction  of  load  is  reversed. 
Where,  however,  the  sets  are  in  different  stations  the  line 
inductance  controls  to  a  large  degree  the  division  of  the 
load. 

Discussion 

Mr.  D.  15.  Kushmore  opened  the  discussion  wuh  cuui- 
nients  upon  the  economic  importance  of  substations  ni  gen- 
eral and  referred  briefly  to  a  small  automatic  substation 
designed  by  .Mr.  W.  S.  Moody  and  now  in  constant  opera- 
tion. 

Mr.  I'".  D.  Newbury  commented  upon  the  ingenious 
solution  of  the  problems  in  automatic  substations  described 
by  the  author,  and  said  that  it  remains  now  to  hear  from 
operating  men  as  to  how  the  automatic  substation  holds  up 
in  service.  There  might  be  some  difficulty,  he  thought,  in 
bringing  the  converter  up  to  synchronism  with  the  proper 
polarity  when  supplied  with  excitation  from  a  separate 
source.  Possibly,  said  the  speaker,  it  would  be  desirable  to 
use  only  one  starting  voltage,  mstead  of  two  or  more.  The 
need  of  a  supply  of  clean  air  for  cooling  purposes  is  quite 
imperative.  The  speaker  also  asked  whether  oil  pumps 
were  in  use  anywhere  to  inject  an  oil  film  under  the  shaft 
bearings  prior  to  starting,  so  as  to  reduce  the  initial  torque 
required  to  overcome  the  friction  of  rest. 

Prof.  F.  C.  Caldwell,  Columbus.  Ohio,  spoke  briefly  of  a 
new  automatic-resetting  circuit-breaker  which  he  said 
would  soon  be  on  the  market.  I'his  device  will  automat- 
ically close  after  the  load  goes  off. 

Mr.  P.  M.  Lincoln  stated  that  the  crux  of  the  matter  is 
liow  these  substations  behave  in  actual  service. 

Mr.  H.  M.  Hobart  spoke  of  the  advantages  of  air-wash- 
ing by  means  of  water  sprays  instead  of  screens  or  filters. 
The  largest  installation  of  the  former  type,  he  said,  is  in 
the  Deptford  generating  station  in  London.  The  spray 
both  cools  and  washes  the  air,  and,  unlike  filters,  does  not 
clog  with  accumulations  of  dirt  and  thus  impair  the  quan- 
tity of  supply  and  permit  the  machines  to  reach  a  higher 
temperature. 

Mr.  H.  W.  Peck  declared  he  would  not  hesitate  to  apply 
automatic  substations  in  central-station  distribution.  He 
also  expressed  the  hope  that  Mr.  Summerhayes  would  now 
turn  his  attention  to  the  development  of  automatic  stations 
for  the  operation  of  synchronous  condensers  and  saw  no 
reason  to  doubt  the  feasibility  of  the  plan.  It  is  now  the 
best  practice  to  have  at  least  two  attendants  in  substations 
where  there  is  high-tension  equipment,  although  one  man 
could  easilv  do  the  work.  The  introduction  of  automatic 
features  will  therefore  be  of  great  economic  advantage. 

In  closing  the  discussion  of  his  paper,  Mr.  Summerhayes 
said  that  although  large  converters  are  more  reliable  in 
operation  than  small  ones,  there  will  perhaps  be  some  hesi- 
tation in  adopting  large  automatic  substations  because  of 
the  investment  risks  involved.  .\s  regards  the  polarity  of 
the  converter  when  brought  up  to  synchronism,  he  said 
that  Mr.  J.  B.  Taylor  has  devised  a  polarized  relay  for  con- 
nection to  the  brushes  which  reverse  the  field  circuit  in 
case  of  wrong  polarity.  Replying  to  one  of  Mr.  Newbury's 
comments,  he  thought  it  preferable  to  employ  two  starting 
voltages  instead  of  one.  The  speaker  also  said  that  in  his 
opinion  synchronous  condensers  can  be  made  automatic  by 
means  of  Tirrill  regulators.  There  is  an  instance,  he  said, 
where  it  is  now  planned  to  install  an  automatic  restarter 
for  a  synchronous  motor,  to  avoid  shut-downs  in  the 
absence  of  the  attendant  who  has  other  duties.  Mr.  Sum- 
merhayes reported  that  the  operation  of  the  Detroit  instal- 
lation thus  far  ^as  been  very  satisfactory.  The  substation 
building  in  this  case  is  not  heated. 
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Mr.  D.  W .  Roper,  in  closing  the  discussion  on  Mr. 
Jamieson's  paper,  said  that  air  filters  require  less  space 
than  air  washers,  an  important  consideration  where  space 
economy  is  necessary. 

In  closing  the  remarks  on  his  paper.  Mr.  l-'unk  stated 
that  on  large  machines  an  oil  pressure  in  the  bearings  of 
about  300  lb.  per  sq.  in.  is  required  for  a  period  of  from 
three  to  five  minutes  in  order  to  inject  an  oil  film  before 
starting.  The  sufficiency  of  the  film  is  attested  when  the 
shaft  lifts,  giving  as  it  does  so  an  audible  noise  or  sharp 
crack. 

Owing  to  lack  of  space,  as  above  noted,  it  has  been  neces- 
sary to  omit  from  the  foregoing  abstracts  and  discussions 
of  papers  on  the  subjects  of  high-tension  transmission, 
corona,  and  synchronous  motors,  which  will  appear  in  a 
later  issue. 


Louisville  Merger  Company  to  Operate  One  Plant 

General  George  H.  Harries,  president  of  the  Louisville 
Lighting  Company  and  of  the  newly  organized  Louisville 
Gas  &  Electric  Company,  formed  by  merging  the  Kentucky 
Electric  Company  with  the  Louisville  companies,  has  an- 
nounced that  all  of  the  various  Louisville  power  plants  will 
be  operated  for  a  time  in  order  to  determine  which  are  the 
most  efficient,  while  it  will  be  some  time  before  any  con- 
centration of  production  or  distribution  is  determined  upon. 
It  is  probable  that  the  Kentucky  Electric  Company's  plant, 
at  .Second  and  Washington  Streets,  will  be  the  central  dis- 
tributing station  for  electricity,  on  account  of  its  favorable 
location.  Machinery  now  in  use  at  the  other  plants  will  be 
moved  to  this  plant,  if  the  plan  indicated  is  followed,  and 
the  generating  units  of  the  company's  system  will  be  con- 
centrated there. 


Assessed  Valuation  and   Rate-Making 

Although  the  recent  Supreme  Court  decisiuns.  in  the 
Minnesota  and  Missouri  rate  cases,  applying  to  transporta- 
tion rates,  are  not  of  direct  teclinical  interest  to  the  elec- 
trical industry,  the  comments  of  the  court  in  the  matter  of 
correct  methods  of  valuation  of  railway  property  for  rate- 
making  purposes  are  important.  As  will  be  remembered, 
the  rates  in  question  were  upheld  in  a  majority  of  the  in- 
stances, but  in  certain  exceptions  were  found  confiscatory 
and  therefore  illegal  under  the  Fourteenth  .Amendment  to 
the  United  States  Constitution.  The  ground  upon  which 
they  were  so  found,  however,  was  substantially  that  the 
roads  were  already  so  unprofitable,  regardless  of  their 
value,  that  any  further  reduction  of  their  revenues  would 
constitute  evident  confiscation. 

On  the  question  of  valuation  in  general  the  court  held  that 
the  arbitrary  method  of  applying  some  multiplier,  such  as 
two  or  three,  to  the  assessed  valuation  for  taxation  purposes 
was  wholly  inadequate  and  inconclusive,  even  though  it 
was  the  accepted  practice  in  certain  localities.  The  lan- 
guage of  the  court  on  this  point  was  quoted  as  next  given  : 

"Manifestly,  a  finding  of  confiscation  could  not  be  based 
on  such  a  valuation  in  the  absence  of  clear  and  convincing 
proof  that  the  value  actually  existed  and  that  the  different 
items  of  property  were  estimated  respectively  by  correct 
methods  and  in  accordance  with  proper  criteria  of  value. 
This  proof  was  lacking. 

"In  the  case  of  the  other  roads,  although  the  special 
considerations  which  have  been  mentioned  with  respect  to 
the  Burlington  property  may  not  be  applicable,  .still  we  are 
left  in  uncertainty  as  to  the  correctness  of  specific  valua- 
tions which  have  been  made.  It  cannot  be  regarded  as 
sufficient  to  introduce  assessments  or  valuations  made  for 
the  purposes  of  taxation  ;  and  this  is  particularly  true  when 
tlie  principles  governing  the  assessments  are  not  properly 
shown,  and,  for  all  that  appears,  they  may  have  rested  upon 
methods  of  appraisement  which   would  be   inadmissible   in 


ascertaining  the  reasonable  \alue  of  the  property  as  a  basis 
for  charges  to  the  public. " 

From  this  it  would  seem  that,  except  in  those  cases 
where  confiscation  is  self-evident,  nothing  short  of  a  com- 
plete and  thorough  physical  valuation  would  be  admissible. 
These  observations,  although  directly  applicable  to  railroad 
transportation,  doubtless  apply  also  to  any  other  public  util- 
ity where  the  reasonableness  of  rates  is  in  question.  It  i^ 
worthy  of  note  that  these  decisions  were  delivered  by  Mr. 
Justice  Hughes,  who,  when  Governor  of  New  York,  was 
successful  in  his  efforts  to  secure  for  the  State  a  law  regu- 
lating public  utilities  which  has  frequently  been  referred 
to  as  a  most  effective  and  efiicient  statute. 


Various  Phases  of  Municipal  Rate-Making  Frankly 
Discussed 

A  meeting  of  the  committee  on  gas,  oil  and  electric  light 
of  the  City  Council  of  Chicago  was  held  on  June  26,  pri- 
marily to  discuss  the  report  of  City  Electrician  Palmer  on 
the  rate  investigation  of  the  Commonwealth  Edison  Com- 
pany. Before  adjournment,  however,  the  discussion  took 
a  wider  range  and  embraced  a  more  general  consideration 
of  some  aspects  of  municipal  rate-making,  brought  out  by 
vigorous  colloquy  between  Alderman  C.  E.  Merriani,  a 
member  of  the  connnittee,  and  Mr.  William  G.  Beale,  coun- 
sel for  the  Commonwealth  Edison  Company. 

Early  in  the  meeting  Alderman  Merriam  questioned  Mr. 
C.  B.  Willard,  an  expert  accountant  in  the  city  comptroller's 
department,  who  assisted  in  the  preparation  of  the  report, 
about  the  alleged  ownership  of  the  Cosmopolitan  I'~.lcctric 
Company  of  Chicago  by  the  Commonwealth  Edison  Com- 
pany. Mr.  Willard  could  give  no  definite  information  on 
this  point,  and  Mr.  William  Arthur,  of  counsel  for  the 
Commonwealth  Edison  Company,  said  that  he  believed  the 
Cosmopolitan  Electric  Company  was  an  independent  cor- 
poration. The  relation  of  the  Illinois  Maintenance  Com- 
pany with  the  Commonwealth  Edison  Company  was  also 
discussed.  It  was  shown  that  the  former  is  an  adjunct  to 
the  electric-service  company,  doing  a  steam-heating  busi- 
ness. 

The  reading  of  Mr.  Palmer's  report  was  then  resumed. 
The  author  explained  that  he  found  a  surplus  of  $636,000 
which  might  be  applied  to  a  reduction  in  rates.  Mr. 
Palmer  doubts  if  it  is  wise  at  this  time  to  make  a  new 
appraisal.  It  would  take  four  months,  he  said,  merely  to 
check  the  Byllesby  appraisal  of  1908. 

Mr.  Beale  Discusses  the  Palmer  Report 

Mr.  Beale  came  in  during  the  meeting.  He  told  the  com- 
mittee very  plainly  that  in  his  judgment  as  a  lawyer  the 
statute  under  which  the  city  seeks  to  regulate  the  rates  of 
the  Commonwealth  Edison  Company  is  not  valid.  How- 
ever, the  company  has  voluntarily  reduced  its  rates  and  will 
do  so  in  the  future  when  conditions  warrant,  despite  the 
legal  aspects  of  the  case.  The  company  is  willing  to  dis- 
cuss the  subject  with  the  committee. 

Mr.  Beale  said  that  he  recognized  the  spirit  of  fairness 
in  which  Mr.  Palmer's  report  was  made,  but  he  objected  to 
some  features  of  it.  In  relation  to  the  cost  of  street  paving 
over  conduits,  which  was  excluded  by  Mr.  Palmer.  Mr. 
Beale  pointed  out  that  the  Appellate  Division  of  the  Su- 
preme Court  of  the  State  of  New  'York  has  overruled  Com- 
missioner Maltbie  of  that  State,  who  was  quoted  by  Mr. 
Palmer  as  an  authority  sanctioning  exclusion  of  paving 
costs  in  rate-making.  No  franchise  value  is  allowed  in  the 
Palmer  report,  and  Mr.  Beale  objected  to  this  also.  There 
should  be.  he  said,  an  allowance  for  the  value  of  the  fran- 
chise. The  company  makes  an  annual  payment  to  the  city 
of  3  per  cent  of  its  gross  receipts,  and  this  indicates  that 
the  franchise  has  a  value.  The  company  in  effect  pays  a 
rental  for  the  use  of  the  streets. 
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The  practice  of  the  Coninionwealth  lidisoii  Company  is 
ixtraordinarily  conservative,  according  to  its  counsel, 
riie  cost  of  paving  over  conduits  has  been  charged  to 
operating  expenses  in  pursuance  of  this  policy.  In  any 
.'vent  the  city  has  power  to  regulate  niaxiniuni  rates  only. 
Inasmuch  as  about  _'5,oo(i  customers  produce  no  profit  to 
;lie  company,  it  is  manifestly  unjust  to  reduce  the  niaxinnnn 
rates.  The  company  makes  its  profit  from  the  larger  users 
if  electricity. 

-Mr.  Beale  declared  that  Mr.  Palmer  in  his  report  virlu- 
llly  admitted  that  it  would  be  unfair  to  require  the  com- 
pany to  reduce  its  maximum  rates,  and  to  prove  this  asser- 
ion  (|uoted  the  following  paragraph  from  page  105  of  the 
Palmer  printed  report : 

"it  will  be  observed  that  the  direct-current  service  is 
nore  costly  than  the  alternating-current  service,  on  account 
jf  greater  investment  and  operating  costs,  due  principally 
;o  conversion.  For  either  class  of  service  the  present  rate 
jf  10  cents  per  kw-hr.  for  the  first  hour's  daily  use  of  the 
naxinium  demand,  and  5  cents  for  the  excess  use,  is 
greater  than  the  cost,  including  an  allowance  of  7  per  cent 
an  the  investment,  when  the  maximum  demand  is  used 
longer  than  about  one  and  three-fourths  hours  per  day.  It 
is  also  evident  that  when  the  maximum  is  used  less  than 
about  one  and  one-half  hours  per  day.  as  an  average,  the 
:ompany  fails  to  realize  7  per  cent  on  the  required  invest- 
ment. Table  No.  16  shows  that  about  one-third  of  all  re- 
:ail  lighting  customers  make  use  of  their  maximum  not  to 
jxceed  one  hour  per  day,  indicating  that  a  large  proportion 
are  not  profitable  to  the  company  when  considered  from 
their  individual  standpoint;  yet  if  they  did  not  employ  the 
service,  the  cost  of  supply  to  those  remaining  would  be 
increased." 

As  TO  State  Regulation 

The  subject  of  state  regulation  of  public  utilities  in 
Illinois  having  been  brought  up,  Mr.  Beale  said  that  so 
far  as  he  knew  no  lawyer  for  a  public-utility  corporation 
had  been  asked  to  make  a  suggestion  in  relation  to  the  bill 
providing  for  a  state  public  utilities  connnission  which 
passed  the  recent  session  of  the  Illinois  Legislature.  This 
bill,  he  said,  has  unsatisfactory  features.  If  Mr.  Beale  had 
been  asked,  he  could  have  pointed  out  some  things  that 
were  unfair  to  the  companies.  The  lawyer  exi)ressed  him- 
self as  a  firm  believer  in  the  city  having  the  right  to  regu- 
late local  utilities,  within  limits. 

Alderman  Merriam  made  a  speech  in  answer  to  Mr. 
Beale  in  which  he  said  that  the  courts  have  not  allowed 
franchise  value  to  be  capitalized  for  rate-making  purposes. 
The  alderman  requested  Mr.  Beale  to  tell  the  committee 
why  the  Commonwealth  Edison  Company  caused  all  its  old 
books  of  account  to  be  destroyed  in  1911.  This  is  a  point 
brought  up  in  Mr.  Palmer's  report,  and  one  to  which  the 
daily  newspapers  of  Chicago  have  devoted  some  attention. 
The  Destruction  of  the  Books  in"   191  i 

Answering  .\ldernian  Merriam,  Mr.  Beale  said  that  the 
committee  had  no  power  to  inquire  into  the  disposal  of  the 
old  books  of  the  Commonwealth  Edison  Company.  Ordi- 
narily, he  declared,  when  a  man  is  exceedingly  suspicious 
it  mav  he  taken  as  an  indication  that  he  is  crooked  himself. 
The  directors  of  the  Commonwealth  Edison  Company  are 
men  of  high  character,  who  will  be  acquitted  of  any  im- 
proper action.  The  fact  was  that  the  Commonwealth  Edi- 
son Company  and  its  predecessors  had  bought  up  a  large 
number  of  electric-service  companies  in  the  period  from 
ifvS-  to  iQii.  These  proceedings  produced  a  great  mass  of 
hooks  and  papers  of  all  kinds.  After  the  consolidation  of 
the  Chicago  Edison  Company  and  the  Commonwealth  Elec- 
tric Company  the  question  arose  whether  there  was  any 
reason  to  preserve  all  these  old  books  and  papers.  Mr. 
Tnsnll  asked  Mr.  Beale  for  his  advice  on  this  subject,  and. 
after  consideration,  the  lawver  advised  the  company  that  it 
had  a  perfect  right  to  dispose  of  its  old  books.    This  course 


was  taken,  probably  to  save  storage  room,  and  that  is  all 
there  is  to  the  matter. 

Alderman  Merriam  declared  that  Mr.  Beales  remark 
about  crookedness  was  a  personal  insult  to  himself,  but 
nevertheless  he  would  not  be  influenced  by  it  in  his  course 
as  a  merrmier  of  the  connnittee.  He  said,  however,  that  he 
thought  Mr.  Beale  had  shown  discourtesy  to  the  commit- 
tee and  he  wanted  the  lawyer  to  know  that  he  could  not 
bulldoze  the  connnittee. 

Mr.  Beale  disavow-ed  any  intention  of  browbeating  the 
committee. 

As  to  the  ownership  of  the  Cosmopolitan  Electric  Com- 
pany, Mr.  Beale  said  he  thought  that  the  Commonwealth 
Edison  Company  did  not  own  that  company,  but  that  he 
was  not  sure.  In  any  event  he  had  no  authority  to  give 
out  information  on  the  subject. 

Relation    with    Elevated-Railway   Companies 

In  answer  to  another  question  of  Alderman  Merriam, 
Mr.  Beale  gave  a  frank  exposition  of  the  relation  of  the 
Commonwealth  Edison  Company  to  the  trust  or  association 
which  controls  the  elevated-railwa)'  properties  of  Chicago. 
He  said  that  Mr.  Insull,  president  of  the  Commonwealth 
Edison  Company,  was  induced  to  take  up  the  subject  of 
consolidating  the  elevated  properties  in  view  of  his  com- 
pany's relation  to  the  transportation  lines  in  supplying 
electrical  energ),-  to  nearly  all  of  them.  However,  the 
original  effort  failed.  Some  other  gentlemen  then  took 
hold  of  the  matter  and  asked  Mr.  Insull's  company  to  come 
in  with  them.  That  proposition  also  came  to  naught.  Dur- 
ing the  negotiations,  and  indeed  up  to  the  present  time, 
there  has  never  been  the  slightest  idea  of  including  the 
Commonwealth  Edison  Company  in  consolidation  with  the 
elevated  railway  companies.  Finally,  Mr.  Henry  A.  Blair, 
of  Chicago,  took  the  matter  up.  He  secured  options  from 
the  principal  stockholders  to  buy  the  elevated-railway  prop- 
erties of  Chicago,  after  two  or  three  years  of  effort.  He 
then  went  to  New  York  to  get  the  money  to  finance  the 
deal.  Great  difficulty  was  experienced  in  doing  this. 
Finally  the  New  York  financiers  asked  the  Commonwealth 
Edison  Company  to  make  a  guaranty  that  the  financiers 
would  not  lose  anything  if  there  was  not  a  consolidation 
of  the  elevated  and  surface  lines  within  a  limited  time. 
The  amount  of  money  required  was  $46,000,000  and  the 
Commonwealth  Edison  Company  was  required  to  give  its 
guaranty  to  the  extent  of  $6,000,000.  The  guaranty  was 
in  the  form  of  a  stipulation  that  certain  preferred  stock 
should  be  repurchased  by  the  Chicago  trustees  at  a  certain 
time  and  at  a  fixed  price.  When  the  Commonwealth  Edi- 
son Company  was  asked  to  make  this  guaranty  a  threat 
was  made  that  if  it  did  not  comply  a  large  competing  elec- 
tric-service system  would  be  built  in  Chicago.  The  re- 
quired guaranty  was  made,  and  contracts  for  electric  serv- 
ice were  made  or  renewed  with  all  the  surface  and  ele- 
vated-railway companies  of  Chicago.  Under  these  con- 
tracts the  Commonwealth  Edison  Company  expects  to  get 
a  gross  business  of  $100,000,000  within  the  next  twenty-five 
years.  This  guarantv  is  the  only  relation  which  the  Com- 
monwealth Edison  Company  has  to  the  consolidation  of 
the  elevated-railway  companies  of  Chicago.  To  secure  it- 
self the  Commonwealth  Edison  Company  holds  the  stock 
of  the  trust  or  association  which  controls  the  elevated- 
railway  companies.  No  doubt  a  reorganization  of  the  ele- 
vated-railway companies  will  be  brought  about  before  long. 
The  contract  by  which  the  Chicago  tru.stees  must  buy  back 
the  preferred  stock  of  the.  elevated  railway  companies, 
which  contract  has  been  guaranteed  by  the  Commonwealth 
F.dison  Company,  must  be  executed  next  year. 

Praise  for  the  Commonwealth  Edison  Company 

.At  the  close  of  a  rather  stormy  session  Alderman  Sitts. 
chairman  of  the  committee,  remarked  that  the  Common- 
wealth Edison   C(?flpany  was  one  of  the   fairest  corpora- 
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IS  to  do  business  with  in  the  city  of  Chicago.  It  has  set 
example  that  other  public-utiUty  companies  might  well 
ow.  Illustrating  this,  Alderman  Sitts  mentioned  the 
otiations  which  resulted  in  the  Edison  company  obtain- 
the  right-of-way  for  its  elevated  railway  connecting  the 
cago  &  Northwestern  tracks  with  the  Northwest  gener- 
g  station.  The  chairman  hoped  that  no  unpleasantness 
dd  result  from  the  charges  and  counter-charges  made 
ing  the  meeting. 

Ir.  Beale  declared  sunlingly  that  the  connnittee  took 
If  too  seriously,  but  that  the  company  was  willing  to 
uss  rate  matters  with  its  members  as  a  matter  of 
rtesy. 

ity  Electrician  Palmer  defended  his  report  ni  a  few 
ds.  He  said  that  Mr.  Beale  had  not  given  the  proper 
it  of  it  in  the  extracts  he  had  quoted. 


Massachusetts  Legislation   in  1913 

he  Massachusetts  Legislature  was  prorogued  on  June 
having  passed  841  acts  and  resolves  and  considered 
e  than  3000  matters  in  a  session  of  about  five  and  one- 
'  months.  Comparatively  little  direct  legislation  of 
lediate  concern  to  electric  or  gas  service  companies  was 
:ted.  although  many  injurious  and  burdensome  measures 
e  presented  to  meet  a  timely  death  in  committee  or  on 

floor.     A    bill    was    parsed    rendering    it    unlawful    for 

person  or  company  furnishing  gas  to  consumers  to 
rge  a  consumer  for  the  use  of  a  meter  for  any  part  of 
fiscal  year  if  the  consumer  during  that  period  uses  gas 
he  value  of  $7  or  over.  An  act  was  passed  requiring 
ers  for  electric-lighting  service  to  indicate  clearly  the 
■gy  consumption  in  kw-hr..  with  a  provision  that  no 
rge  shall  be  made  for  the  use  of  a  lighting  nieitr  durin^> 

portion  of  twelve  consecutive  months  if  the  consumer 
;ng  that  time  uses  electricity  to  the  value  of  $9.  The 
islature  also  enacted  a  law  which  provides  that  upon 
lest  of  any  member  of  the  inspection  department  of  the 
rict  police  or  of  five  employees  of  a  factory  or  work- 
),  the  state  board  of  labor  and  industries  shall  investi- 
:  the  adequacy  of  the  shop  lighting,  with  power  to 
mmend  changes,  subject  to  a  penalty  of  $500  for  each 
Lire  to  carry  out  an  order  of  the  board.  This  act  is 
outcome  of  serious  neglect  of  the  proper  standards  of 
istrial  lighting  in  many  installations  and  is  generally 
irdcd  as  a  salutary  measure. 

he  passage  of  the  Washburn  railroad  bill,  by  which  the 
ner  Board  of  Railroad  Commissioners  is  to  be  increased 
I  total  membership  of  five,  with  mandatory  powers, 
er  the  title  of  the  Massachusetts  Public  .Service  Com- 
iion.  has  already  been  noted  in  these  columns.  The 
transfers  the  jurisdiction  of  the  Highway  Commission 
r  telephone  and  telegraph  companies  to  the  new  board, 
leaves  the  present  Gas  and  Electric  Light  Commission 
juched  in  its  duties  and  responsibilities.     Easier  facili- 

for  raising  capital  for  transportation  companies'  im- 
i'ements  are  a  feature  of  the  act.  Nothing  was  accom- 
hed  in  the  present  session  toward  the  electrification  of 
roads  in  the  Boston  district,  but  each  year  public  sen- 
;nt  grows  stronger  in  favor  of  the  abolition  of  the  steam 
ptnotive,  and  from  all  indications  this  radical  change  in 
ive  power  cannot   long  be  delayed. 

n  important  measure  passed  over  the  veto  of  Governor 
s  late  in  the  session  authorizes  the  purchase  by  the 
V  York.  New  Haven  &  Hartford  Railroad  through  the 
kshire  Street  Railway  of  the  trolley  systems  centering 
A''orcester  and  Springfield.  With  this  purchase  goes  a 
vision  that  the  railroad  company  shall  make  an  early 
enditure  of  $5,000,000  for  new  lines  and  facilities, 
My  in  the  hill-town  district  of  western  Massachusetts, 
ch  has  been  going  backward  industrially  for  many 
rs  through  the  absence  of   railroad  or  electric  railwav 


service.  Another  bill  passed  after  a  long  struggle  over  the 
Governor's  veto  gives  street  railway  raotormen  and  con- 
ductors a  i.ine-hour  working  day  to  be  performed  within 
eleven  consecutive  hours.  A  more  socialistic  measure  has 
not  been  passed  in  Massachusetts  within  recent  years,  and 
it  is  anticipated  that  the  constitutionality  of  the  act  will  be 
tested  in  the  courts  in  the  near  future,  when  many  of  its 
opponents  think  it  will  be  declared  illegal. 

A  number  of  important  measures  .iffecting  the  rapid- 
transit  problem  in  the  Greater  Boston  district  also  became 
law,  among  these  being  an  act  authorizing  the  construction 
by  the  Boston  Transit  Commission  of  a  double-Lracked 
subway  between  the  North  Station  district  in  Boston  and 
the  Sullivan  Square  terminal  in  Charlestown,  with  the  re- 
moval of  the  existing  elevated  structure  on  the  route ;  an 
act  providing  for  the  construction  of  a  subway  for  train 
service  in  the  cities  of  Maiden  and  Everett,  in  place  of  an 
elevated  railway  authorized  by  statute  but  not  as  yet  con- 
structed, and  various  investigations  and  reports  to  the  next 
General  Court  by  the  commission.  The  jurisdiction  of  the 
Gas  and  Electric  Light  Commission  has  been  extended  to 
cover  the  complete  and  detailed  investigation  of  the  books 
and  papers  of  all  holding  companies  in  control  of  stock  of 
public  utilities  under  the  supervision  of  the  board,  and  a 
special  act  provides  that  no  holding  company  shall  assume 
a  title  which  will  lead  the  public  to  consider  it  as  a  public- 
service  corporation.  An  act  was  also  passed  providing  for 
the  publication  through  the  secretary  of  state  of  the  agree- 
ments of  holding  companies  controlling  public-service  cor- 
porations. Another  law  forbids  any  corporation  organized 
under  the  general  law  of  the  State  to  acquire  more  than  10 
per  cent  of  the  stock  of  a  public-service  corporation,  with- 
out special  legislative  authority. 


Public  Service  Commission  News 

M.\SSACHUSETTS    COMMISSION 

Plans  are  being  made  for  the  reorganization  of  the  Rail- 
road Commission  in  accordance  with  the  new  Public  Serv- 
ice Commission  act.  At  the  outset  the  board  will  take 
over  all  employees  of  the  Highway  Commission  who  have 
been  engaged  in  the  work  of  telephone  supervision,  and 
other  enlargements  of  the  organization  will  soon  be  made, 
with  the  formation  of  new  departments  headed  by  chiefs 
who  have  specialized  in  different  branches.  Chairman 
McLeod  and  Commissioner  Bishop  visited  the  New  York 
commissions  recently  and  studied  the  organization  of  both 
boards,  the  latter  also  making  an  inspection  of  the  terminal 
facilities  of  the  New  York  Central  system  at  New  York 
City.  New  quarters  are  being  sought  by  the  board  for  its 
offices. 

New  York  Commissions 

The  Public  Service  Commission  of  the  First  District  will 
begin  an  inquiry  July  7  to  determine  whether  the  New 
York  Edison  Company  has  violated  an  order  made  by  the 
commission  in  December,  1908,  prohibiting  discrimination 
in  rates  and  contracts  by  electrical  corporations.  The 
commission  recently  dismissed  the  complaint  of  Frankel 
Brothers  alleging  that  the  company  refused  to  supply  them 
with  break-down  service  because  they  supplied  energy 
from  their  private  plant  to  another  building  which  for- 
merly was  supplied  by  the  Edison  company.  Frankel 
Brothers  asked  for  a  rehearing,  but  the  commission  de- 
nied the  application.  In  it,  however,  the  complainants 
alleged  that  the  Edison  company  is  supplying  break-down 
service  to  the  St.  Nicholas  Rink  and  Healey's  Restaurant, 
where  practically  the  same  conditions  exist  as  with  Frankel 
Brothers  and  the  building  which  they  supplied.  To_  ascer- 
tain whether  the  company  is  violating  the  commission's 
order  in  providing  such  service  for  the  St.  Nicholas  Rink 
and  Healv's  Restaurant  the  commission  ordered  the  inquiry. 
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Current  News  Notes 

Lakge  Municipal  Co-mpensation. — The  Comiiionwoalth 
F.dison  Company  of  Chicago  paid  into  the  city  treasury  on 
June  17  the  sum  of  $473,010.95.  This  amount  represents  3 
per  cent  of  the  gross  receipts  for  the  fiscal  year  ended  May 
31,  1913.  The  corresponding  payment  of  last  year  was 
about  $434,000.  This  percentage  is  required  by  the  con- 
tract ordinance  under  which  tlie  conipaiiy  operates. 


KlEI.I)     l)AY    OF    COM.MONWEAl.TH     luJlSON     SEtTION. The 

fourth  annual  field  day  of  the  Commonwealth  I-"dison  Com- 
pany Section  of  the  X.  E.  L.  A.  in  Chicago  was  held  at  the 
grounds  of  the  Northwest  station,  Elston  Avenue  and  Ros- 
coe  ."street,  on  the  afternoon  of  June  28.  There  was  a  pole- 
setting  contest  as  well  as  a  baseball  game,  tennis,  trap- 
shooting  and  various  nmning  races.  Prizes  were  given  to 
the  succcssf\il  contestants. 

*  »     » 

Harnessing  the  Ohio  with  a  I-'i.oating  1'ower  House. 
— The  falls  of  the  Ohio  River  at  Louisville  furnish  peren- 
nial possibilities  for  the  promoter.  The  latest  scheme, 
which  is  broached  by  the  National  Power  Company,  of 
Hirniingham,  Ala.,  contemplates  tlie  location  of  a  station- 
ary barge  or  dock  in  midstream.  Here  energy  would  be 
developed  by  turbines  mounted  on  the  barge  and  connected 
to  the  shore  to  operate  the  generating  equipment.  Mr.  S. 
I',  (recilius.  a  well-known  engineer  of  Louisville;  Mr.  D. 
Edgar  Maca.sco,  and  other  business  men  of  Birmingham 
are  interested  in  the  device,  which  has  been  tested  at  Joliet, 
111.  The  company  is  capitalized  at  $1,000,000,  and  it  is  said 
that  $200,000  of  the  stock  has  been  subscribed  for.  The 
proposed  plant  is  to  be  located  on  the  Indiana  shore  of  the 
river,  opposite  Louisville. 

*  *     ♦ 

Si'iiwAY  Situation  in  Chicago. — Negotiations  continue 
between  a  sub-committee  of  the  local  transportation  com- 
mittee of  the  Chicago  City  Council  and  representatives  of 
the  elevated-railway  companies  of  that  city  in  relation  to 
the  building  and  operating  of  a  subway.  The  plan  now 
imder  consideration  is  for  the  city  to  build  subways  under 
the  central  business  district,  to  cost  about  $17,000,000.  out 
of  the  traction  fund  in  the  city  treasury.  It  is  reported 
that  the  railways  have  offered  4  per  cent  of  the  cost  of 
construction  for  the  privilege  of  using  the  subways.  In 
making  this  offer  Mr.  W.  G.  Beale,  counsel  for  the  elevated 
railways,  is  reported  to  have  said  that  a  larger  percentage 
could  not  be  offered  because  the  railway  companies  are 
contemplating  the  expenditure  of  $24,000,000  within  the 
next  ten  years.  The  aldermen  think  that  4  per  cent  is  an 
insufficient  return  for  the  city,  inasmuch  as  the  net  return 
desired  by  the  railway  companies  is  7  per  cent. 


Building  Trades  Strike  in  Chicago. — .\  strike,  or 
"lockout."'  as  it  is  variously  termed,  in  Chicago  has  resulted 
in  throwing  about  20,000  men  out  of  employment  and  bring- 
ing nearly  all  large  building  operations  to  a  standstill 
throughout  Cook  County.  The  Building  Construction  Em- 
ployers' Association  seems  to  blame  the  International  Broth- 
erhood of  Electrical  Workers  principally  for  the  situation. 
It  is  said  that  this  union  insists  that  contractors  emplov 
"maintenance  men,  "  who  are  said  to  do  no  actual  work  but 
to  receive  $72  a  week  for  being  on  duty  eight  hours  a  night. 
The  maintenance  men  are  supposed  to  be  on  hand  in  case 
something  should  go  wrong  with  the  electric  hoists  or  with 
the  electric  lighting  used  in  connection  with  the  excavation 
of  caissons.  The  regular  pay  of  an  electrical  worker  is 
$6  a  day,  and  one  set  of  maintenance  men — those  employed 
on  the  first  shift — receive  that  pay.  The  work  on  the  sec- 
ond shift  is  classed  as  overtime,  for  which  double  pay,  or 


.^ij  a  (lay,  is  required.  The  union  is  said  to  require  main- 
tenance men  for  every  two  electric  hoists.  The  employers 
assert  that  the  so-called  "maintenance  men"  do  no  actual 
work,  but  receive  enormous  wages.  They  declare  that  the 
labor  situation  in  Chicago  has  been  for  years  conducted  in 
an  outrageously  high-handed  manner  by  the  representatives 
of  the  unions.  It  is  said  that  there  probably  has  been  no 
single  day  within  the  last  three  years  when  there  was  not 
some  sort  of  a  building  strike  in  C"hicago.  On  June  10  the 
maintenance  men  on  the  new  l)uilding  of  the  Continental 
and  Commercial  National  Bank  were  laid  off  by  the  employ- 
ers. The  electricians  struck  on  the  following  day  and  on 
lune  12  all  other  building  trades  employed  on  the  building 
struck  in  sympathy.  Thereafter  the  strike  spread  to  other 
buildings  under  construction.  The  contractors  assert  that 
they  employ  none  but  union  men  and  pay  the  highest  wages 
of  anv  citv  in  the  countrv. 


SOCIETY  MEETINGS 

Boston  Section,  A.  I.  E.  E. — At  the  recent  business 
meeting  of  the  Boston  Section,  American  Institute  of  Elec- 
trical Engineers,  the  following  officers  were  elected  for  the 
ensuing  vear :  Chairman,  Mr.  N.  J.  Neall;  vice-chairman. 
Dr.  Harold  Pender;  secretary,  Mr.  L.  L.  Edgar;  executive 
committee,  Messrs.  F.  M.  Gunby,  G.  K.  Manson  and  T.  L 
.Moreland. 

*  *     * 

.Minnesota  Electrical  Contractors'  .Association. — M 
the  fourteenth  annual  convention  of  the  Minnesota  l-llec- 
trical  Contractors'  Association,  held  in  Richfield.  Minn.,  on 
June  16.  officers  were  elected  as  follows:  President.  Mr.  .\. 
W'.  Zahni,  Minneapolis;  first  vice-president,  Mr.  G.  B.  Bur- 
gess, Duluth ;  second  vice-president,  Mr.  O.  S.  Bakke.  Min- 
neapolis ;  treasurer,  Mr.  C.  T.  Nimis,  St.  Paul :  secretary 
and  national  director.  Mr.  G.  M.  Jones,  Minneapolis.  A 
banquet  was  given  to  the  association  in  the  evening  at  the 
Commercial  Club  in  Minneapolis  by  the  electrical  sup"'^' 
dealers  of  St.  Paul  and  Minneapolis. 

*  *     * 

Chicago  Section  of  Illuminating  Engineering  So- 
ciety.— The  last  meeting  for  the  season  of  the  Chicago 
Section  of  the  Illuminating  Engineering  Society  was  held 
on  June  27,  with  Mr.  F.  A.  Vaughn,  of  Milwaukee,  presid- 
ing. Officers  were  elected  as  follows:  Chairman,  Dr.  M. 
G.  Llovd ;  secretary,  Mr.  J.  B.  Jackson :  managers.  Messrs 
Nelson  M.  Black,  J.  W.  Pfeifer,  C.  C.  Schiller,  M.  J.  Stum, 
and  H.  B.  Wheeler.  Mr.  A.  J.  Sweet,  of  Milwaukee,  di.s- 
cussed  the  subject  of  "Postal  Car  Illumination."  Having 
been  prominently  connected  with  the  tests  on  this  subject 
under  the  auspices  of  the  Baltimore  &  Ohio  Railroad  sev- 
eral months  ago  in  Washington.  D.  C,  Mr.  Sweet  is  well 
qualified  to  speak  with  authoritv  on  the  subject.  Messrs. 
F.  H.  Bernhard.  J.  R.  Cravath.'  F.  A.  Vaughn  and  A.  J.  ■ 
Sweet  took  part  in  the  general  discussion  which  followed. 

*  *     *  -        I 
Electric  Ci.un  of  Chicago. — .\t  the  meeting  of  the  Llec-  1 

trie  Club  of  Chicago  on  June  26  resolutions  were  adopted 
urging  Congress  to  provide  for  a  non-partisan  patent  com- 
mission made  up  of  men  of  national  reputation  chosen 
from  various  walks  of  life.  The  resolutions  also  favor  the 
creation  of  a  court  of  patent  appeals  and  strongly  disap- 
proved of  House  bill  No.  23.417.  commonly  known  as  the 
"Oldfield  bill."  The  resolutions  were  prepared  by  a  com- 
mittee consisting  of  Dr.  M.  G.  Lloyd  and  Messrs.  Donalf" 
M.  Carter.  H.  M.  Frar.'tz.  T.  P.  Gaylord,  W.  P.  Hoagland. 
Eugene  A.  Rummler  and  Max  W.  Z'abel.  The  club  decided 
to  have  an  outing  some  time  during  the  summer.  Mr. 
Frank  Hedley.  vice-president  and  general  manager  of  the 
Interborough  Rapid  Transit  Company,  of  New  York,  readj 
a  paper  on  "Transportation  Facilities  in  New  York."  There 
will  be  no  fuither  meetings  of  the  club  until  September. 
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Electrical  Equipment  in  Lytton  Building 

Engine-room  apparatus,  refrigerating  system, 
lighting  installation  and  telephone  and  signal 
systems  in  an  eighteen-story  structure  in  Chicago 


E  new  Lytton  Building,  at  the  northeast  corner  of 
South  State  Street  and  East  Jackson  Boulevard, 
Chicago,  is  an  eighteen-story  structure,  with  a 
t  and  two  sub-basements.  The  lower  eight  floors 
basements  are  occupied  by  The  Hub  department 
id  the  remaining  tloors  are  divided  into  offices, 
ill  later  be  leased.  Among  the  conveniences  which 
y  makes  possible  in  this  building  are  elevators, 
niunicating  telephones  between  departments,  auto- 
ash  register  system,  dismissal,  fire  and  burglar- 
id  auto-call  bells,  general  illumination  and  emer- 
ghting,  ventilation  and  tailor-shop  equipment. 
;  portion  of  the  building  occupied  by  The  Hub 
,5  kw  is  required  for  display  lighting,  276  kw  for 
illumination,  26  kw  for  emergency  lighting  and 
or  miscellaneous  illumination.  In  addition  to  the 
required  for  indirect  lighting  in  the  offices  above 
th  floor,  wall  plugs  for  about  17  kw  have  been 
.  About  27  kw  is  required  for  exterior  iUumina- 
tie  total  motor  load  is  about  570  kw  and  the  light- 
about  805  kw. 

Engine-Room  Equip.vient 

igh  the  building  is  already  occupied,  the  engine 
hich  is  located  in  the  first  sub-basement,  was  not 
d  at  the  time  this  was  written,  and  electricity  was 
ipplied  by  the  Commonwealth  Edison  Company, 
lerating  equipment  which  will  eventually  furnish 
;y  for  the  building  consists  of  two  400-kw,  220- 
lerators  driven  by  two  cross-compound  Corliss 
and  one  150-kw  generator  driven  by  a  Ball  auto- 
igine.  All  of  the  generators  were  manufactured 
rrocker-W'heeler  Company.  As  a  three-wire  dis- 
1  is  used,  two  duplicate  balancer  sets  are  installed. 
hbert  switchboard,  96  in.  high,  consisting  of  black 
lels,  2  in.  thick,  is  mounted  on  channel  irons  em- 
n  the  concrete  floor.    No  bracing  from  the  walls  or 


columns  is  required  with  this  construction.  The  switch- 
board is  subdivided  into  power,  lighting,  emergency,  ma- 
chine, feeder  and  balancer  panels.  Electrical  energj-  sup- 
plied to  The  Hub  and  to  the  offices  above  the  eighth  floor 
is  measured  by  four  watt-hour  meters  which  record  total 
lamp,  total  motor.  Hub  lamp  and  Hub  motor  consumption. 
Weston  ammeters  of  the  flush  type  with  illuminated  dials 
are  installed  on  the  board.  The  feeder  circuit-breakers 
are  equipped  with  inverse-time-element,  no-voltage  and 
overload  relays.  In  addition  to  these  relays  the  machine 
circuit-breakers  have  reverse-power  relays.  Each  genei- 
ator  panel  is  equipped  with  a  pilot  lamp  placed  behind  ^ 
lens  set  flush  with  the  switchboard.  An  additional  machine 
panel  was  erected  to  take  care  of  a  generator  which  will 
be  installed  in  the  future.  Ample  space  has  been  left  in 
the  generating  room  for  the  addition  of  600  kw  in  gener- 
ators. The  balancer  panels  are  equipped  with  motor- 
starting  switches.  The  emergency  lamps  which  light  the 
hallways  and  fire  exits  and  all  lamps  in  the  engine  and 
boiler  room  are  supplied  with  electricity  from  special 
feeders,  which  are  tapped  off  from  the  machine  buses 
before  they  reach  the  switches.  This  arrangement  avoids 
almost  any  possible  failure  of  the  emergency  lamps.  A 
flat-ribbon  grille  incloses  the  back  of  the  switchboard,  en- 
trance to  which  may  be  obtained  at  either  end  through 
doors  having  barrel  locks.  All  of  the  connections  be- 
tween the  generators  and  the  switchboard  are  carried 
through   iron   conduit  laid  in  the  concrete   floor. 

Refrigerating  System 

In  addition  to  the  generating  equipment,  there  is  an 
electrically  driven  6-ton  carbon-dioxide  compression-type 
refrigerating  plant  in  the  first  sub-basement  which  is  used 
for  cooling  the  drinking  w-ater.  The  compressor,  which  is 
a  double-acting  horizontal  machine,  was  manufactured  by 
Kroeschell  Brothers  Ice  Machine  Company.  A  12.5-hp, 
220-volt   ccmpound-wound   direct-current   Crocker- Wheeler 
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iiiritDr  ripcrjitiriK  al  Ooo  r.p.iii.  is  bcltc-d  to  tlic  compressor. 
Tlir  motor  is  f(|iii|)]i<'(l  with  a  Cutler- 1  lauimcr  motor-starter 

;iii(|   nuiilalor. 

I  he  walcr  lonlinn  t.iiili,  4  ft.  in  (liainotcr  and  5  ft.  liiKli, 
(■()nlaiMs  direct  expansion  crjoiinj,'  coils,  which  consist  of 
I -in.  extra-heavy  iron  pipes.  The  water  is  automatically 
niainlained  al   a  nniforni  li'Vcl      '\'\\<-  l:inl<   is  insulated   with 


VIC.    2       lil.M.KAM     111'     WINIlllU     I    IlillllNr,    SCHEME 

.'  m.  of  cork  hoard  iniprr^jnaled  with  hut  asplialt,  coated 
with  cement  and  covered  with  canvas.  Circulation  of  the 
drinUiui^  water  through  the  .system  is  maintained  by  a 
steam  iiperaled  duplex  ])mnp  capable  of  delivering  15  gal. 
per    iiiiiiute. 

lioii.EK   Room 

rile  biider  ruoui  is  conveniently  located  with  relation 
to  one  of  the  Illinois  'runnel  Company's  tracks,  so  that 
coal  may  he  hrotight  in  by  tunnel  cars  or  unloaded  from 
the  street  above  into  manholes  opening  into  the  coal 
bunkers.  Steam  for  heating  the  building  and  driving  the 
engines  is  generated  in  three  500  hp  boilers  wdiich  arc 
e(piipped  with  automatic  stokers.  The  McKenzie  chain 
grates  installed  are  arranged  to  be  driven  by  a  single 
steam  engine  or  by  individual  electric  motors,  the  latter 
being   preferable. 

.\n  overlapping  bueUet  conve\iir  capable  of  delivering 
25  tons  of  coal  per  hour  carries  the  fuel  from  the  bunkers 
located  under  the  tmmel  tracks  to  overhead  bunkers 
which  run  parallel  to  the  tiring  aisle.  The  same  conveyor 
on  its  return  route  receives  the  ashes  from  under  the 
.grates  and  delivers  them  to  an  ash  hopper.  .\  220-volt 
direct-current  constant-speed  motor  equipped  with  a 
Cutler-Hammer  motor  starter  operates  the  conveyor 
through  a  chain  belt.  Sheraduct  conduit  incloses  the  cir- 
cuits comiecting  tlie  motor  with  the  switchboard. 

Coal  is  fed  to  the  stokers  by  an  electrically  operated  over- 
head traveling  discharger,  which  receives  its  supply  of  coal 
from  the  overhead  bunkers,  With  this  arrangement  anv 
particular  bunker  can  be  exhausted  when  the  supply  of  coal 
shows  indications  of  heating.  .\  hot-water  meter  records 
all  of  the  w^ater  supplied  for  boiler-feed  purposes  and  the 
coal  is  weighed  and  recorded  as  it  is  supplied  to  the  hoppers. 
DisTRinuTiNG  S\viTcnno.\RD  Room 

l-"roui  the  switchboard  feeder  cables  are  carried  through 
iron  conduit  laid  in  the  floor  to  vertical  shafts  in  diagonally 
opposite  corners  of  the  building.  Communicating  with 
these  shafts  on  each  floor  are  switch  and  fuse  cabinets  for 
general  ilhuuination.  On  the  floors  occupied  by  The  Hub 
there  are  additional  fuse  cabinets  for  display  Lamps.     With 


two  exceptions  the  fuses  and  switches  are  installed  in  sep 
arate  cabinets  equipped  with  locks.   The  fuse  cabinet,  whic 
is  the  larger  in  each  case,  is  placed  in  the  corridor,  whilij 
the   switch  cabinet,   which   is   much   smaller  because  gan)| 
switches   are   used,   is  placed  on  the  opposite  side  of  thij 
wall  in  the  room  containing  the  lamps  which  it  controls. 

Tailor  Shop 

A  special  no-volt  riser  is  brought  through  one  of  thi 
shafts  to  a  fuse  and  switch  cabinet  in  the  tailor  shop  o  ' 
the  seventh  floor.  P'rom  this  cabinet  smaller  feeders  branc 
out  to  distributing  centers  located  on  colunms  and  thence  t . 
the  table  switches.  There  are  fifty-four  tables  in  the  tailed 
shop,  some  of  which  are  used  by  tailors  and  some  bj 
pressers.  ]'"ach  table  is  lighterl  by  two  6o-watt  tungstej 
lam])s  equipped  with  cone  reflectors.  No  overhead  wirti 
are  used,  as  all  connections  are  brought  up  through  ttj 
floor  in  condulet.  liach  of  the  pressers'  tables  is  equippel 
with  two  and  the  tailors'  tables  with  one  soo-watt  flatiroiJ 
The  cord  from  each  iron  is  supported  by  a  ring  which  slid«| 
on  a  wire  above  the  table.  The  switches  for  operating  tkj 
irons  are  placed  on  the  table.  When  they  are  turned  on 
pilot  lamp  over  the  table  is  lighted. 

Several  electric  sewing  machines  are  installed  at  preserl 
and  it  is  asserted  that  twenty-four  will  eventually  be  enl 
ployed.  On  the  same  floor  are  nine  fitting  rooms,  the  lamjl 
in  which  .are  operated  by  gang  switches. 

Credit  Telephones 

The  automatic  National  cash  register  system  operated 
conjunction   with   forty-eight  credit  telephones   is  used" 
this  store.     When  purchasers  desire  credit  the  cashier 
the  department  in  which  the  sale  is  made  calls  up  the  crec 
department,  which  is  located  on  the  eighth  floor,  and  at  tl 
same  time  inserts  the  bill  of  sale  in  an  electrically  operat 
staini)ing  machine  at  the  side  of  the  telephone.     Two  tel 
phone  operators  located  in  the  credit  department  are  su 
])lied    with    a    card-inde.x    system    which    enables    them 
(|uickly  ascertain  the  status  of  the  person  desiring  credit, 
the  purchaser  is  in  good  standing,  the  credit  operator  mov 
a   lever   which   stamps   the   bill    and    its   duplicate    "O.    K 
The  cash  registers  are  operated  by  electricity. 

Signal  and  Call-Bell  Systems 

In  the  same  room  with  the  telephone  operators  is  a  devi: 
for  ringing  bells  on   ;ill   tlimrs  occupied  by  The  Hub.     /! 


FIG.     3 — ELECTRICALLY     LIGHTED     T.^ILOR     SHOP 

store  officials  have  given  call  numbers,  and  when  they  c; 
not  be  reached  by  telephone  the  call  bell  is  used  to  summ 
them.  The  ringing  apparatus  consists  of  a  cylindrical  c< 
tactor  wdiich  is  rotated  by  a  motor  and  is  designed  to  g 
thirty  differ'-Jit  ringing  combinations.  This  contactor  op 
ates  a  relay  by  storage-battery  energy,  which  in  turn  riife 
the  no-volt  bell. 
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On  every  Hoor  of  the  building  there  is  a  fire-alarm  bell. 
A  sprinkler  system  is  installed  throughout  the  building,  and 
whenever  a  sprinkler  head  opens  a  fire  alarm  is  turned  in  to 
the  station  and  the  bells  ring  on  the  Hoor  where  the  trouble 
is  located.    A  master  switch  rings  the  bells  on  all  floors. 

Dismissal  bells  are  operated  simultaneously  from  a  master 
clock  on  the  eighth  floor.  All  possible  entrances  on  the 
main  floor  and  those  near  fire  escapes  on  the  upper  floors 
are  protected  by  burglar  alarms.  These  send  in  alarms  to 
police  headquarters  and  indicate  the  point  at  which  an  at- 
tempt has  been  made  to  enter  the  building. 

Chicago  automatic  intercommunicating  telephones  are 
used  between  departments  and  several  outgoing  lines  are 
installed.  The  building  is  supplied  with  ten  trunk  lines  on 
the  Bell  telephone  system.  Independent  and  Bell  telephone 
booths  are  placed  on  each  floor  for  the  use  of  the  patrons. 

Dumbwaiter  Elevators 

To  convey  merchandise  from  the  storerooms  in  the  base- 
ment to  floors  on  which  the  goods  are  retailed  four  electri- 
cally operated  dumbwaiter  elevators  are  installed.  Two  of 
these  operate  in  one  bank  between  the  second  sub-basement 
and  the  eighth  floor.  On  each  floor  near  the  elevator  shaft 
are  a  telephone  and  a  push-button  which  connect  with  :>. 
switchboard  located  near  the  shaft  on  the  seventh  floor. 
This  switchboard  is  operated  by  an  attendant  who  has  other 
duties  which  occupy  his  spare  moments.  On  the  switch- 
board are  pilot  lamps  whicli  indicate  wdien  the  elevator  is  in 
motion  and  also  when  a  door  opening  on  to  the  shaft  is 
not  closed.  .An  annunciator  indicates  the  floors  at  which 
the  elevator  is  desired  and  the  one  to  which  it  is  to  be  sent. 
A  master  controller  causes  the  elevator  to  be  sent  to  any 
predetermined  floor.  The  apparatus  is  interlocked  so  that 
the  elevator  cannot  be  operated  when  any  doors  on  the  ele- 
vator shaft  are  open.  The  number  of  the  floor  to  which 
the  dumbwaiter  is  to  be  sent  is  conveyed  to  the  elevator 
operator  by  pushing  one  of  a  group  of  push-buttons  in 
the  base  of  the  elevator.  The  elevators  are  operated  by 
two  lO-hp  compound-wound  reversible  motors.  Slack  cable 
attachments  cause  the  elevator  mechanism  to  stop  when 
there  is  any  obstruction  in  the  shaft.  Each  elevator  is 
capable  of  carrying  250  lb.  and  is  automatically  brought  to  a 
gradual  stop. 

Two  additional  dumbwaiters  operate  between  the  second 
sub-basement   and   the   shoe   department   on   the   mezzanine 
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FIG.    4 COLLEGE    ROOM     IN     LYTTOX    BUILDING 

floor.  These  are  automatic  and  no  attendant  is  required 
to  operate  them.  They  are  capable  of  carrying  150  lb.  each. 
An  electrically  operated  gearless-traction  package  elevator 
runs  between  the  second  sub-basement  storeroom  and  the 
shipping  room.  In  the  shipping  and  delivery  room  are  loud- 
speaking  telephones,  by  means  of  which  orders  can  be  given 
out  to  the  employees  without  their  coming  to  the  telephone. 


Passenger  Elevators 

Two  banks  of  electric  passenger  elevators  are  installed 
in  the  building.  One  bank  of  five  elevators  runs  up  to  the 
eighth  floor  and  is  exclusively  for  patrons  of  The  Hub. 
Another  bank  of  six  elevators  is  used  for  office  service 
above  the  eighth  floor.  Each  elevator  is  equipped  with  a 
loud-speaking  receiver  and  a  telephone,  both  of  which  con- 


FIGS.     5     AMI    6 INIJIRECT-I.IGHTING    FIXTURES 

nect  with  the  starter  on  the  main  floor.  With  this  equip- 
ment orders  can  be  sent  to  the  operator,  and  in  case  the  ele- 
vator is  stalled  between  floors  the  operator  can  notify  th« 
starter.  Ricketts  illuminated  thresholds  are  used.  The  up- 
and-down  flash  signal  system  is  employed  for  indicating  ele- 
vator stops.  An  indicator  show^ig  the  position  of  the  ele- 
vator is  located  on  the  main  floor  only.  The  electric  motors 
which  operate  the  elevators  are  directly  connected  to  driv- 
ing drums  and  are  of  the  overhead,  commutating-pole  type 
.\  magnetic  control  switch  in  each  car  operates  the  220-voli 
motors.  Magnetic  spring-actuated  brakes  are  used  to  brine 
the  car  to  a  stop. 

Lighting 

Before  the  scheme  of  illumination  was  finally  decided 
upon  experiments  were  conducted  under  actual  service  con 
ditions  to  determine  what  form  of  lighting  would  give  th( 
most  satisfactory  results.  Tests  were  run  on  direct,  semi- 
direct  and  indirect  fixtures  with  reflectors  of  eleven  differ 
ent  tvpes,  special  attention  being  paid  to  the  color,  shadow 
and  distribution  of  the  light.  An  experimental  station  wa; 
located  on  the  third  floor  of  the  building,  in  a  section  32  ft 
long  and  24  ft.  wide,  which  was  curtained  off  to  give  equa 
advantages  to  all  systems.  The  tests  were  conducted  by  th( 
Bryan-Marsh  Electric  Works  of  the  General  Electric  Com 
pany.  Data  were  obtained  from  six  units  of  each  systen 
identically  located  and  were  submitted  to  Mr.  Walter  Lyt 
ton,  general  manager  of  the  store,  who  passed  upon  the  typ( 
of  reflector  to  be  used. 

The  fixtures  on  the  first  floor  were  designed  by  th< 
Acme  Chandelier  Company,  of  Chicago,  and  those  on  thi 
remaining  floors  were  furnished  by  the  Decorators'  Suppb 
Company,  of  the  same  city.  All  of  the  fixtures  were  de 
signed  to  agree  with  the  woodwork  and  showcases.  Sixteei 
luminous-bowl  semi-indirect  fixtures  equipped  with  eigh 
150-watt  tungsten  lamps  with  X-ray  reflectors  furnish  thi 
lighting  for  the  main  floor.  These  are  supported  by  chain: 
arranged  so  as  to  cast  no  shadows  on  the  ceiling.  Arounc 
the  balcony  on  the  mezzanine  floor  are  pedestal  indirect  fix 
tures  containing  150-watt  lamps. 

Most  of  the   showcases  have   general   illumination,   ant 
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when  special  cinpliasis  is  to  be  lai<l  on  any  particular  article 
a  spccinF  lamp  is  so  placed  as  to  illiiininatc  it.  The  show- 
case lamps  are  ikh  controlled  from  a  coinnion  switch  cabi- 
net, but  each  case  has  its  individual  switch. 

The  show  windows  are  lijjhteil  by  three  rows  of  lamps, 
all  of  which  are  concealed  from  view.  These  are  arranged 
to  give  cross  lighting  and  thus  to  avoid  any  sharp  contrasts. 
On  the  exterior  of  the  fourth  floor  of  the  building  are 
.seventy-seven  loo-watt  border  lamps,  and  on  the  sixteenth 
floor  is  an  outside  balcony  on  wh'ch  thirty-two  ornamental 
torches  are  erected  having  a  total  demand  for  19,200  watts. 
.Miogether  abnut  15.000  tungsten  lamps  are  used  in  the 
building. 

Vk.ntii.ation 

Seventeen  electrically  driven  fans  circulate  fresh  air 
through  the  entire  building.  The  air  is  drawn  in  through 
screens  and  is  pa.ssed  through  air  washers,  temperers  and 
reteinperers.  The  screens  and  washers  remove  the  dust  and 
impurities,  and  the  leniinTcrs  an<l  rctempcrers  heat  the  air 
and  automaticallv  maintain  .1  imiforni  huni;ditv.     The  air  is 
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delivered  to  two  vertical  air  shafts  and  is  distributed  at  each 
floor  through  ducts  above  show  windows  and  wall  show- 
cases to  registers. 

Seven  of  the  circulating  fans  are  used  for  exhausting  the 
foul  air.  They  range  in  rating  from  33.000  cu.  ft.  to  2000 
cu.  ft.  per  minute  and  are  driven  by  220-volt  direct-current, 
variable-speed  electric  motors  rated  from  28  hp  to  1.5  hp. 
The  motors  are  directly  connected  in  most  cases,  but  chain 
drives  are  used  in  one  or  two  cases.  Cutler-Hammer 
starter  and  controllers  mounted  in  locked  cabinets  are 
used  with  each  fan  and  circulating  pump.  Air  is  deliv- 
ered at  about  75  deg.  Fahr..  and  the  humidity  is  maintained 
at  about  55  per  cent.  Practically  all  of  the  motors  in  the 
building  were  furnished  by  the  Crocker-Wheeler  Company. 

The  Lytton  Building  was  designed  by  Marshall  &  Fox. 
architects.  Mr.  .\.  B.  Borden,  representing  Mr.  Martin  C. 
Schwab,  the  consulting  engineer  for  The  Hub,  was  the 
superintendent  of  construction.  Mr,  I.  Graham  Smith  is 
the  chief  engineer  of  The  Hub 


Phase  Compensation 

I'.V     \aI..     .\.     I    V.S.N 

Fhase  compensation  is  the  art  of  com  rolling  the  time- 
phase  relation  between  two  harmonic  motions  of  same  fre- 
quency, and  more  particularly  between  an  alternating  emf 
and  an  alternating  current.  One  of  the  most  useful  pur- 
poses to  which  this  art  can  be  applied  is  to  improve  the 
power-factor  of  alternating-current  motors. 

I'Dr  the  purpose  of  gaining  an  insight  into  this  art,  it 
appears  advisable  first  to  review  briefly  the  nature  of  a 
phase  dilTerence ;  then  to  ascertain  some  of  its  principal 
effects  on  the  apparatus  wherein  it  appears  and  on  the 
source  from  which  that  apparatus  is  fed ;  to  indicate  how  a 
phase  difference  is  produced,  and,  finally,  to  show  how  a 
phase  difference  can  be  controlled  in  alternating-current 
motors  and,  more  specifically,  how  the  power-factor  of  a 
single-phase  motor  can  be  controlled. 

A  great  many  alternators,  especially  those  with  dis 
tributed  armature  windings,  generate  emfs  which  are  very 
nearly  harmonic,  and  the  currents  due  to  such  emfs  nat- 
urally tend  to  follow  the  same  wave-shape.  Discussions  of 
alternating-current  phenomena  become  sufficiently  simple 
for  practical  purposes  only  when  all  emfs  and  currents  arc 
assumed  to  be  truly  harmonic.  The  conclusions  derived 
on  the  basis  of  this  assumption  as  a  rule  do  not  differ 
materially  from  the  actual  facts.  This  assumption  is  gen- 
erally made,  and  it  will  be  adopted  throughout  this  pajier. 

A  simple  harmonic  motion  may  be  defined  as  the  pro- 
jection on  any  fi.xed  straight  line  of  a  uniform  circular 
motion.  Uniform  circular  motion  may  be  expressed  by  a 
vector  of  constant  length,  such  as  the  radius  of  a  circle 
revolving  with  constant  speed  about  one  of  its  extremities. 
Simple  harmonic  motion  may  be  represented  by  another 
vector,  which  is  the  projection  of  the  first  vector  on  a  fixed 
straight  line.  The  first  vector  is  referred  to  as  a  rotating 
vector,  the  second  as  an  alternating  vector.  .A  rotating 
vector  is  constant  in  length  but  variable  in  direction ;  an 
alternating  vector  is  variable  in  length  but  its  direction  is 
always  along  the  same  straight  line. 

If  a  vector  such  as  OE  of  Fig.  i  rotates  at  a  uniform  rate 
of  H  revolutions  per  second  about  point  O,  say  in  the  direc- 
tion of  the  arrow  D,  then  the  projection  Oa  of  OE  on  the 
fixed  axis  ¥  is  said  to  oscillate  or  alternate  harmonically. 
.•\n  emf  or  a  current  is  said  to  be  harmonic  when  its  in- 
stantaneous value  is  at  each  instant  proportional  to  the 
vector  Oa. 

If  the  two  harmonic  motions  of  same  period,  depicted  in 
Fig.  2  by  the  curves  e  and  i  respectively,  represent  the 
alternating  emf  impressed  on  a  given  apparatus  and  the 
alternating  current  taken  by  the  same,  then  it  is  of  interest 
to  determine  how  much  power  can  be  developed  by  e  and  i. 
This  power,  in  watts,  must,  similarly  to  what  obtains  in 
the  case  of  direct  current,  be  equal  at  any  instant  to  the 
product  of  the  value  of  e  at  that  instant  and  the  value  of  t 
at  the  .same  instant.  This  product  determines  the  instanta- 
neous power  absorbed  by  the  apparatus  in  question  and  is 
shown  in  Fig.  2  by  the  curve  marked  "instantaneous  power." 
It  is  seen  that  this  instantaneous  power  varies  greatly, 
being  sometimes  positive  C full-line)  and  sometimes  nega- 
tive (dotted-line).  The  power  developed  by  an  alternatini; 
emf  pulsates. 

In  practice  it  is  seldom  of  interest  to  know  the  value  of 
this  instantaneous  power,  the  important  consideration  gen- 
erally being  the  average  power  during  one  complete  cycle, 
that  is,  that  which  represents  irrecoverable  energy. 

A  cursory  examination  of  Fig.  2  must  show  at  once  that 
the  negative  values  of  the  instantaneous  power  must  become 
smaller  and  smaller  as  the  phase  difference  between  the  two 
factors  e  and  1  diminishes.  When  these  two  coincide  in 
phase  the  instantaneous  power  curve  will  show  no  negative 
values  at  all  and  the  average  power  will  reach  its  maxi- 
mum.    Similarly,  the  negative  values  of  the  instantaneous 
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power  will  become  greater  and  greater  as  the  phase  differ- 
ence between  the  two  factors  e  and  i  increases,  reaching 
their  maxima  for  a  phase  difference  of  90  deg.  between 
e  and  i,  as  a  simple  graphical  experiment  will  convince  any- 
one sufficiently  interested  to  try.  With  a  phase  difference 
of  90  deg.  between  t'  and  1  (6  =  90  deg.  in  Fig.  i),  it  will 
be  found  that  the  instantaneous  power  ft  passes  through 
identical  sets  of  positive  and  negative  values,  and  the  aver- 
age power  is  zero. 

The  same  thing  may  be  stated  in  a  more  definite  manner, 
algebraically.  In  order  to  find  an  expression  for  tlie  aver- 
age value  of  ci.  one  may  proceed  as  follows:  The  instanta- 
neous values  of  emf  and  current,  in  terms  of  their  maxi- 
mum values,  can  be  written  as 

ei  =  E.I.  siniiit.  sin  (uit  —  6),  (i) 

arid  since  sin    (tof  —  6)  =  sin  oJ^  cos  6  —  cos  u)/.  sin  G 

ei  =  E.I.  (sin"  to/,  cos  6  —  sin  ait.  cos  ii)t.  sin  9) ,        (2) 
or  average  ei  =  E.I.  ( cos  6.      Average  sin'  mt  —  sin  6. 

Average  sin  a)<.  cos  cof.)  (3) 

But  the  average  value  of  (sin  o)/.  cos  co/)  is  zero,  since  it 
passes  through  identical  sets  of  positive  and  negative  values, 
while  the  average  value  of  (sin'u)/)  is  known  to  be  one- 
half.     Therefore,  the  last  equation  is  reduced  to: 

Average   e.i  =  power  =  1/2  E.I.  cos  6  (4) 

or,  substituting  effective  values,  as  measured  by  commer- 
cial instruments,  for  maximum  values. 

Power  =  J4.  ^J2.  E.  ■\/2. 1,  cos  9 

Power  =  £./.  cos  9  (5) 

It  is  easily  seen  that  this  expression  confirms  the  con- 
clusions already  reached  to  the  effect  that  the  average 
power  is  a  maximum  for  phase  coincidence  between  e  and  t 
and  zero  when  there  is  a  phase  dift'erence  of  90  deg.  between 
the  two.  The  angle  9  in  equation  (5)  is  the  phase  angle 
between  e  and  i.  and,  of  course,  between  E  and  /  of  Figs. 
I  and  2. 

When  there  is  a  phase  coincidence  between  the  two, 
then  9  is  zero,  and  since  the  cosine  of  zero  is  unity,  the 
power  is  equal  to  (£  X  ^)  just  as  is  the  case  in  direct- 
current  practice. 

When  there  is  a  phase  difference  of  90  deg.  between  e 
and  i — that  is,  when  9  is  90  deg.. — then  the  power  is  nil, 
irrespective  of  the  magnitude  of  E  and  /,  because  the  cosine 
of  90  deg.  is  zero. 

In  Fig.  3  the  percentage  of  power  which  can  be  devel- 
oped by  a  given  effective  alternating  emf  and  a  given 
effective  alternating  current  is  plotted  against  the  phase 
difference  between  the  two,  expressed  in  degrees.  The 
power  that  can  be  developed  by  a  constant  emf  equal  in 
value  to  the  above  effective  alternating  emf,  and  by  a  con- 
stant current  equal  in  value  to  the  above  effective  alter- 
nating current,  is  taken  as  unity. 

The  factor  (cos  9),  graphically  shown  in  Fig.  3,  depends 
on  the  resultant  impedance  of  the  circuit  which  is  receiving 
the  power,  and  this  factor  is  known  as  the  power-factor  of 
the  circuit. 

A  current  may  either  lead  the  emf  with  which  it  is  co- 
operating or  it  may  lag  behind  the  same.  In  either  case 
the  phase  difference  may  amount  to  90  deg.  When  the 
current  leads  the  emf,  one  speaks  of  the  circuit  receiving 
the  two  as  having  a  leading  power-factor.  When  the  cur- 
rent lags  behind  the  emf,  the  circuit  is  referred  to  as  hav- 
ing a  lagging  power-factor.  When  the  current  coincides 
in  pha?e  with  the  emf.  the  circuit  is  spoken  of  as  one  hav- 
ing a  unity  power-factor. 

It  is  only  in  a  circuit  having  unity  power-factor  that  a 
given  alternating  emf  and  a  given  alternating  current  can 
perform  the  maximum  amount  of  work. 

A  leading  current  in  a  transmission  line,  a  cable  or  the 
like  occasions  just  as  much  loss  as  a  corresponding  lagging 
current,  but  all  the  ill  effects  of  a  lagging  current  in  a 
conductor  can  be  absolutely  avoided  or  compensated  for 
by  sending  through  that  same  conductor  an  equal  but  lead- 
ing current,  and  vice  versa. 


Since  a  great  proportion  of  alternating-current  appa- 
ratus already  in  operation  takes  lagging  currents,  it  is 
obviously  of  great  commercial  importance  to  employ  means 
by  which  at  least  some  of  this  apparatus  may  be  so  con- 
stituted as  to  operate  with  leading  power-factor  over  at 
least  part  of  its  working  range.  Leading  power-factor  as 
compared  with  unity  power- factor  apparatus  will,  however, 
require  a  greater  real  as  well  as  apparent  input  for  the 
safne  useful  work  done.  It  follows  that  such  apparatus 
must  be  either  larger  or  less  efficient  than  unity  power- 
factor  apparatus. 

A  circuit  in  which  the  current  leads  the  emf  by  a  degrees 
generally  utilizes  a  given  alternating  emf  and  a  given  alter- 
nating current  almost  as  inefficiently,  in  producing  work, 
as  a  circuit  in  which  the  current  lags  behind  the  emf  by 
the  same  angle  a. 

A  lagging  alternating  current  drawn  from  a  generator 
affects  the  latter  in  three  ways:  It  decreases  the  efficiency 
of  the  generator  because  of  the  greater  excitation  required 
to  maintain  a  constant  terminal  voltage  for  a  given  current 
output,  and  also  because  of  the  decreased  real  output  for  a 
given  current  at  a  given  terminal  voltage.  It  further- 
more increases  the  terminal  voltage  drop  for  a  given  cur- 
rent at  constant  excitation:  in  other  words,  makes  the  self- 
regulating  properties  of  the  generator  worse. 

A  leading  current  also  decreases  the  real  output  of  an 
alternator,  but  decreases  instead  of  increasing  the  amount 
of  excitation  required  by  the  latter  with  diminishing  power- 
factor,  with  the  result  that  the  efficiency  is  not  decreased 
to  quite  the  same  extent  as  by  a  lagging  current.  Since  a 
leading  current  decreases  the  amount  of  excitation  re- 
quired by  a  generator,  it  tends  to  improve  the  self-regu- 
lating properties  of  the  latter,  instead  of  making  them 
worse,  but  is,  of  course,  liable  to  overshoot  the  mark  if 
the  lead  becomes  very  marked. 

A  lagging  current  withdrawn  from  a  generator  propor- 
tioned for  a  maximum  output  of  100  kw  precludes  the  full 
utilization  of  the  prime  mover,  for  the  reason  that  an 
apparent  output  of  100  kva  will  always  heat  the  machine 
more  than  a  real  output  of  100  kw.  The  heating  of  the 
generator  will  be  the  greater  the  smaller  the  power-factor 
of  the  circuit  to  which  it  feeds  energy,  because  the  excita- 
tion losses  increase  with  decreasing  power-factor,  while 
the  armature  copper  losses  remain  the  same  so  long  as 
the  current  is  the  same,  the  heating  effect  of  a  current 
being  independent  of  the  phase  relation  it  bears  to  its  emf. 
But  the  poorer  the  power-factor  the  smaller  the  real  or 
kilowatt  output  and  therefore  the  smaller  the  load  on  the 
prime  mover.  To  increase  the  load  on  the  prime  mover  to 
the  value  at  which  it  will  operate  most  economically  is  out 
of  the  question,  because  the  heating  of  the  generator  will 
not  allow  one  to  do  so.  Nothing  can  be  done  but  to  use 
an  alternator  which  operates  below  its  full  rated  output 
on  a  unity  power-factor  load,  its  output  being  then  limited 
by  the  prime  mover,  or  to  use  a  prime  mover  operating 
below  its  full  rated  output  on  loads  with  a  power- factor 
differing  from  unity,  its  output  being  then  limited  by  the 
heating  of  the  generator. 

A  leading  current  withdrawn  from  a  generator  also  pre- 
cludes the  full  utilization  of  the  prime  mover,  but  not  quite 
to  such  an  extent  as  in  the  case  of  a  lagging  current,  for 
the  reason  that  a  leading  current  does  not  require  an  in- 
crease but  a  decrease  of  excitation  with  increasing  lead. 

The  best  results  are  obtained  from  a  given  generator  and 
prime  mover  of  equal  rating  when  the  current  withdrawn 
from  the  former  leads  the  terminal  emf  by  a  few  degrees. 
To  achieve  this  most  desirable  object  it  is  necessary  to 
utilize  alternating-current  apparatus  capable  of  being  so 
adjusted  as  to  absorb  leading  currents. 

It  has  been  shown  that  lagging  or  leading  currents  are 
detrimental  to  the  line,  to  the  generators  and  to  the  prime 
movers,  and  it  has  been  suggested  that  current-consuming 
devices   are  desirable  which  operate  with  leading  power- 
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factor,  for  the  purpose  of  conipon.saiinf;  as  much  as  possible 
for  tlic  lagging  currents  which  are  present  in  all  existing 
alternating-current  (listril)iitii)n  svstenis.  It  thus  becomes 
specially  interesting  to  form  a  clear  idea  as  to  the  ability 
of  such  apparatus  to  perform  simultaneously  useful  work 
besides  that  of  compensating  for  the  deficiencies  of  other 
apparatus  fe<l  from  the  same  distributing  system. 


360' 


F,g.  I  Fig.  Z 

ANn    2 — CR.\PIIIC    REPRESENTATION     OF    TWO     HARMONIC    MOTIONS    AND    OF 
THEIR    PRODUCT    AT    EACH     INSTANT 


icp  this  end  consider,  say,  a  unity-power- factor  single- 
phase  motor  designed  for  a  normal  input  of  1000  watts,  or, 
say,  20  effective  amperes  at  50  elTcctive  volts,  disregard  all 
losses  except  those  due  to  ohmic  resistance,  and  assume  that 
with  1000  watts  input  at  power-factor  unity  (see  Fig.  4) 
these  ohmic  losses  amount  to  50  watts,  or  5  per  cent.  For 
a  power-factor  of  unity  the  machine  will,  therefore,  absorb 
1000  watts;  50  watts  of  that  power  will  be  wasted  in  heat- 
ing the  copper  in  the  machine,  while  930  watts  will  be  avail- 
able for  tr.Tnslation  or  conversion  into  mechanical  power. 
Now  change   the  constitution   of   the   machine   so   as  to 


Fig.  6  shows  conclusively  that  the  highest  efficiency  of 
an  apparatus  of  any  kind  is  attained  for  unity  power-factor, 
but  that  the  efficiency  does  not  vary  greatly   in  the  neigh- 
borhood of  0  =  o.     Since  Fig.  6  holds  equally  true  for  lag- 
ging and  leading  power-factor,  it  will  be  clear  that  a  motor 
designed   to  operate   with   a   leading   power-factor   at    full- 
load    will    have    a    lower    efficiency   than    one    designed   to 
operate    at    unity    power-factor, 
unless  the  leading  power-factor 
machine     is     made     sufficiently 
larger   to  take  care  of  the  in- 
creased   losses.      A    larger   ma- 
chine must  of  course  be  a  more 
expensive      one.        From      the 
economical     point    of     view,    a 
motor  operating  under  anything 
like    full    load    should    not    be 
called  upon  to  supply  a  leading 
current  component  to  the  mains, 
but    it    can    reasonably    be    ex- 
pected   to    do    so,    to   a    limited 
extent,    at    light    loads.      Any 
exaggeration     of     this     leading 
power-factor  feature  inevitably 
leads  to  a  decreased  efficiency, 
unless  the  active  material  of  the  machine  is  increased  be- 
yond the  normal. 

The  one  rational  thing  for  a  central  station  to  do  is  to 
use  unity-power-factor  motors  only — that  is,  machines 
which  operate  under  all  loads  with  a  power-factor  in  the 
immediate  neighborhood  of  unity.  Existing  undertakings 
already  supplying  energy  to  many  motors  of  the  non-com- 
pensated type,  must  help  themselves  by  insisting  that  all 
new  motors  connected  to  their  mains  shall  operate  with  an 
appreciably  leading  power-factor,  at  least  over  part  of  their 
range  of  operation.  The  leading  current  taken  by  these 
cause  it  to  operate  with  a  phase  difference  0  differing  from  over-compensated  motors  will  then  compensate  for  the  lag- 
zero,  but  do  not  alter  its  ohmic  resistance.  In  order  to  ging  current  taken  by  the  existing  non-compensated  ma- 
secure  the  same  output — that  is,  to  make  the  same  amount  chines.  Since  the  compensating  capacity  of  any  one  lead- 
of  mechanical  power  available  at  the  motor  shaft — the  ing-power-factor  motor  is  necessarily  limited,  the  average 
input  will  have  to  be  considerably  increased,  for  a  reason  power-factor  of  a  central  station  can  only  be  materially 
clearly  apparent  from  a  comparison  of  Figs.  4  and  5.  In  improved  by  the  addition  of  many  such  motors.  These 
Fig.  4.  which  depicts  the  unity-power-factor  condition,  the  over-compensated  motors  will  be  called  upon  to  perform 
total  current  /  is  in  phase  with  the  cmf  £,  and  all  of  it  is  two  duties,  namely,  to  compensate  for  the  shortcomings  of 
useful.  If  the  machine  is  to  operate  with  a  phase  difference 
9  between  E  and  /  and  yield  the  same  output  as  before, 
then  the  useful  component  of  /,  or  its  projection  /,  on  £, 
must  have  the  same  magnitude  as  had  the  total  current  / 
for  the  case  of  unity  pnwer-factor,  when  6  was  zero. 
Fig.  5  clearly  shows  that  for  constant  output  the  total 
current  /  must  increase  rapidly  with  increasing  6;  that  is, 
with  decreasing  power- factor. 

Whenever  the  total  current  taken  by  a  translating  device 
does  not  coincide  with  the  terminal  emf,  that  current  can  be 
conveniently  resolved  into  two  components,  one  of  which 
coincides  with  the  cmf  while  the  other  is  in  time  quadrature 
to  it.  The  former.  /,,  is  that  which  is  proportional  to  the 
power  available  and  is  known  as  the  watt  or  useful  current 
component,  while  the  latter  /,  only  wastes  energy  and  is 
referred  to  as  the  wattless  or  idle  component.  In  Fig.  6 
the  resultant  /  and  its  two  components  /,  and  /.  are  plotted 
against  cos  0  and  the  corresponding  angle  0  for  the  case 
of  constant  motor  output.  While  /,  remains  constant,  both 
/,  and  /  increase  at  a  rapid  rate,  particularly  for  the 
smaller  values  of  cos  6.  In  view  of  this  very  rapid  increase 
of  the  idle  component  /,  the  ohmic  losses  (I '4- I,')  R  in- 
crease most  rapiiily  and  for  a  phase  angle  of  about  77  deg.  the  existing  machines  by  acting  as  condensers  and  to  con- 
these  losses  alone  amount  to  the  total  input  into  this  motor  vert  electrical  energj'  into  mechanical  work.  Besides  serv- 
when  it  operates  at  unity  power-factor.  The  larger  total  ing  their  owner  in  the  usual  way,  they  will  be  greatly 
current  required  by  the  motor  with  decreasing  power-factor  benefiting  the  station  engineer  bv  raising  his  average  power- 
of  course  necessitates  a  higher  terminal  voltage,  so  that  factor.  The  introduction  of  these  machines  in  the  greatest 
while  the  output  remains  constant,  both  the  real  and  the  possible  number  should  therefore  be  facilitated  in  every 
apparent  input  increase  very  rapidly.  way  by  all  station  engineers.    Machines  designed  to  operate 
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with  a  leading  no-load  and  a  nearly  unity  full-load  power- 
factor  are  ideal  from  the  point  of  view  of  the  station  engi- 
neer and  the  consumer  and  acceptable  to  the  manufacturer. 

In  practice,  polyphase  as  well  as  single-phase  induction 
motors  of  ordinary  construction  are  the  chief  offenders  in 
lowering  the  average  power- factor  of  a  station.  The  power- 
factor  of  ordinary  single-phase  induction  motors,  for  in- 
stance, varies  from  about  o.i  at  no-load  to  0.6  at  full  load 
in  the  smaller  sizes,  the  full-load  power-factor  rising  to 
about  0.85  in  the  larger  motors.  A  station  supplying 
energy  to  many  small  motors  may  easily  have  to  deal  with 
an  average  power-factor  of  about  50  per  cent,  while  one 
serving  a  greater  proportion  of  large  motors  may,  under 
favorable  circumstances,  have  an  average  power-factor 
which  is  as  high  as  70  per  cent. 

A  reference  to  Fig.  6  will  show  that  the  first  of  the  above 
stations  is  called  upon  to  supply  175  amp  of  idle  current  for 
every  100  amp  of  useful  current,  while  the  second  must 
generate  no  idle  amp  for  every  100  useful  amp.  All  cop- 
per losses  in  the  first  station  are  four  times  as  great  as  if 
its  average  power-factor  were  unity,  while  the  copper 
losses  in  the  second  station  exceed  the  unity-power-factor 
losses  by  no  per  cent. 

All  these  considerations  show  that  the  station  engineer 
directing  a  long-established  undertaking  has  every  induce- 
Tient  to  favor  reasonably  overcompensated  motors.  But 
;ven  if  he  makes  it  a  rule  not  to  countenance  the  use  on 
lis  mains  of  any  motor  showing  a  no-load  lagging  power- 
'actor  inferior  to  85  per  cent,  all  his  troubles  will  very  soon 
issume  unimportant  proportions.  New  electric  service  com- 
)anies  should  avoid  trouble  from  the  start  by  allowing 
lothing  but  unity  power-factor  motors  on  their  mains. 

Section  II 

In  order  to  maintain  a  certain  current  through  a  non- 
nductive  or  ohmic  circuit,  an  emf  is  required  which  is  of 
he  same  phase  as  the  current.  This  statement  is  strictly 
rue  for  direct  as  well  as  for  alternating  current.  The  rea- 
on  why  larger  and  phase-displaced  emfs  are  necessary  to 
naintain  the  same  current  in  an  inductive  or  in  a  capacity 
ircuit  is  found  in  the  fact  that  the  rapidly  varying  currents 
iroduce  phenomena  which  are  not  produced  by  steady  con- 
inuous  currents.  Alternating  currents  are  responsible, 
vithin  the  circuit  in  which  thev  flow,  for  emfs  other  than 
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bose  due  to  ohmic  resistance.  The  phase  relation  between 
bese  additional  emfs  and  the  current  in  the  circuit  deter- 
lines  the  phase  relation  between  the  terminal  emf  and 
lie  current,  but  that  emf  which  actually  forces  the  current 
lirough  the  ohmic  resistance  of  the  circuit,  and  which  is, 
t  least,  a  component  of  the  terminal  emf,  always  remains 
o-phasal  with  the  current. 


As  is  well  known,  inductance  or  capacity  contained  in  a 
circuit  on  which  an  alternating  emf  is  impressed  can  pro- 
duce a  phase  difiference  between  said  emf  and  the  current 
through  the  circuit.  There  are  other  causes  which  lead  to 
phase  differences,  and  one  of  the  most  important  of  these 
may  best  be  studied  by  analyzing  the  mode  of  operation  of 
an  ordinary  synchronous  single-phase  or  polyphase  motor. 


FIG.    7 — ALTERNATING-CURRENT    GENERATOR 

The  study  of  this  machine  also  reveals  the  principle  on 
which  rests  the  method  of  phase  compensation  employed  by 
the  Wagner  Electric  Manufacturing  Company. 

Consider  first  an  alternate-current  generator  of  ordinary 
construction  such  as  is  diagrammatically  shown  in  Fig.  7. 
1  his  machine  comprises  a  stator,  2,  provided  with  a  number 
of  slots,  4,  wherein  are  located  the  armature  coils.  These 
coils  are  not  shown  in  Fig.  7,  their  arrangement  for  single- 
phase  as  well  as  polyphase  alternators  being  well  under- 
stood and  having  no  influence  on  the  conclusions  about  to 
be  drawn.  Arranged  to  rotate  within  the  armature,  2,  is 
a  field  magnet,  3,  provided  with  an  exciting  winding,  5, 
adapted  to  receive  a  unidirectional  exciting  current  which 
may  be  introduced  by  means  of  slip-rings  at  the  points  6 
and  7.  As  long  as  the  field  magnet,  3,  is  stationary,  the 
magnetic  flux  produced  by  the  exciting  winding,  5,  will  be 
mainly  distributed  along  the  dotted  lines  9  and  10.  It  is 
usual  and  convenient  to  represent  a  flux  distributed  as 
shown  by  these  lines  simply  by  means  of  a  straight  line, 
such  as  F,  indicating  the  general  direction  of  that  flux. 
This  method  of  representation  will  be  used  hereafter  and  a 
line  such  as  F  will  be  understood  to  represent  the  flux  dis- 
tribution shown  in  Fig.  7,  or  an  equivalent  flux  distribution 
As  long  as  the  field  magnet,  3,  is  stationary  and  the  ex- 
citing current  sent  into  5  is  constant,  no  emfs  will  be  pro- 
duced in  the  armature  windings  located  in  the  slots  4;  the 
flux  picture  shown  in  Fig.  7  will  be  stationary  in  space  and 
the  magnitude  of  this  flux  will  be  constant.  If  the  field 
magnet  is  revolved,  say  in  a  clockwise  direction,  as  indi- 
cated by  the  arrow,  8,  then  the  flux  picture  will  not  mate- 
rially change  its  shape  or  its  magnitude,  but  will  revolve 
with  the  field  magnet,  3,  in  the  direction  12,  which,  of 
course,  must  coincide  with  the  direction  8  in  which  the 
field  magnet  revolves.  Under  these  conditions,  the  flux 
will  cut  the  armature  conductors  and  one  or  more  emfs 
will  be  generated  in  the  latter.  The  alternator  is  now  in  a 
position   to  convert  mechanical   into   electrical   energy. 

In  order  to  produce  an  alternator  it  is  therefore  neces- 
sary to  dispose  of  an  armature  provided  with  the  necessary 
windings,  of  a  unidirectional  magnetic  flux  (of  adjustable 
magnitude),  and  to  arrange  for  a  relative  motion  between 
the  armature  windings  and  the  magnetic  flux.  It  is,  of 
course,  immaterial  whether  the  armature  conductors  are 
kept  stationary  and  the  flux  is  revolved  or  vice  versa. 

Assume  now  that  a  three-phase  alternator  of  the  type 
shown  in  Fig.  7  is  driven  at  a  constant  speed  and  is  feeding 
a  unity  power-factor  circuit.  Polyphase  currents  circu- 
lating in  the  armature  will  produce,  in  a  manner  well 
understood,  a  unidirectional,  synchronously  revolving  field 
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the  magnitude  of  which  (kpcinls  cm  ihc  magnitude  of  the 
polyphase  currents  and  the  ilircction  of  rotation  of  which 
is  the  same  as  the  ilircction  of  rotation  of  the  unidirec- 
tional exciliuR  flux  proiluci-il  in  the  field  magnet,  3.  and  re- 
sponsible for  the  polyphase  currents  in  the  armature.  This 
revolvinn  field  produced  hy  the  armature  currents  is  termed 
"armature    reaction."    and.    for    unity    power-factor,    corre- 
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sponds  exactly  to  the  armature  reaction  of  an  onlinary 
direct-current  >;enerator.  In  a  direct-current  generator  of 
ordinary  construction  this  armature  reaction  is  stationary 
in  space  and  displaced  by  90  dcg.  with  respect  to  the  field 
or  exciting  flux.  If  a  ilirect-current  generator  were  built 
with  a  stationary  instead  of  a  revolving  armature,  and 
with  a  revolving  exciting  field  instead  of  a  stationary  one, 
then  it  would  require  revolving  armature  brushes  instead 
of  stationary  brushes,  and  while  the  armature  reaction  flux 
would  still  maintain  its  angular  displacement  of  90  deg. 
with  respect  to  the  exciting  flux,  it  would  now  revolve  at 
the  same  speed  as  the  latter. 

Returning  to  the  case  of  a  polyphase  alternator  feeding 
energy  to  a  unity  power- factor  circuit,  it  is  seen  at  once 
that  the  flux  produced  by  the  armature  reaction  of  such  an 
alternator,  imder  the  conditions  named,  must  be  displaced 
in  space  by  90  deg.  with  respect  to  the  exciting  flux.  If 
the  armature  windings  of  a  multipolar  alternator  arc  well 
distributed  over  the  air-gap  periphery,  then  the  armature 
reaction  of  such  a  machine  can  clearly  be  represented  by  a 
synchronously  rotating  wave  of  magnetic  flux,  such  as  is 
diagrammatically  indicated  by  the  curve  24  of  Fig.  8.  Re- 
membering that  the  armature  reaction  and  the  exciting 
flux  always  revolve  at  the  same  speed  and  in  the  same 
direction,  it  is  at  once  seen  that  the  influence  of  the  one 
on  the  other  may  just  as  well  be  ascertained  from  their 
stationary  images.  Now,  since  for  unity  power-factor  the 
armature  reaction  flux  is  displaced  by  90  deg.  with  respect 
to  the  exciting  flux,  then  the  maxima  of  the  former  will 
coincide  with  the  minima  of  the  latter:  in  other  words,  the 
maxima  of  the  armature  reaction  flux  will  appear  between 
adjacent  poles  of  the  field  magnet,  as  shown  in  Fig.  8. 
For  a  <lirection  of  rotation  of  the  field  magnet  from  right  to 
left,  the  positive  maximum  of  the  armature  reaction  flux 
ft'ill  fall  ahead  of  the  negative  maximum  of  the  field  mag- 
net;  in  other  words,  a  north  pole  of  the  armature  reaction 
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flux  will  precede  a  south  pole  of  the  exciting  flux.  In  all 
the  figures  the  direction  of  the  exciting  flux  is  indicated  by 
single-head  aVrows,  while  the  direction  of  the  armature 
reaction  flux  is  shown  by  double-head  arrows,  and  it  ap- 
pears that  for  the  case  of  unity  power-factor  the  armature 
reaction  flux  can  only  distort  the  exciting  flux,  but  cannot 
(for  the  case  of  an  ideal  machine)  alter  the  magnitude  of 


this  flux,  because  the  north  and  south  polarities  overlap  \n 
the  extent  of  half  a  pole  pitch.  The  magnitude  of  tlit 
armature  reaction  flux,  of  course,  depends  on  the  ampere 
load  and  increases  as  the  load  increases,  while  the  exciting 
flux  depends  on  the  unidirectional  exciting  current  sent 
into  the  field  winding,  5,  and  remains  constant  as  long  as 
that  current  is  constant.  .'V  change  in  the  magnitude  of 
either  flux  is  without  effect  on  the  above  conclusions. 

N'ext  consider  the  alternator  in  question  operating  on  a 
circuit  containing  pure  inductance  and  therefore  possesse<l 
(jf  what  is  called  a  "lagging"  power-factor.  In  this  ca^. 
the  alternating  current  will  lag  behind  the  alternating  cmi 
by  90  deg.  in  time,  with  the  result  that  the  armature  reac- 
tion flux,  v.hich  revolves  at  the  same  speed  as  the  exciting 
tUix.  will  be  permanently  retarded  by  90  space-degrees  rel;i 
lively  to  this  exciting  flux.  The  reason  for  this  displace 
ment  arises  from  the  fact  that  the  time-phase  of  the  emf 
generated  in  any  given  armature  conductor  is  at  any  nistant 
dependent  on  the  space  position  of  this  conductor  at  that 
instant  relatively  to  a  given  field  pole.  From  this  it  follows 
that  if  the  current  conveyed  by  the  conductor  in.  question 
is  in  time-phase  with  the  emf  generated  therein,  then  the 
maximum  value  of  that  current,  of  the  emf  to  which  it  is 
due  and  of  the  reaction  flux  set  up  by  the  current  will  all 
coincide  in  time  and  will  all  bear,  at  any  given  instant,  the 
same  space  relation  to  a  given  field  pole.  But  it  also  fol- 
lows that  when  the  current  and  the  reaction  flux  dififer  in 
lime-phase  from  the  generated  emf,  then  the  space  position 
of  the  maximum  value  of  the  reaction  flux  relatively  to  a 
given  field  pole  will  diiTer  correspondingly  from  the  space 
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position  of  the  maximum  value  of  the  generated  emf  rela- 
tively to  the  same  field  pole.  This  being  true  for  the  reac- 
tion flu.x  due  to  any  one  conductor  must  also  be  true  for 
the  reaction  flu.x  set  up  by  all  the  conductors  and  indicated 
by  curve  24  or  /  of  Figs.  8,  9  and  10.  The  space  position 
of  the  reaction  flux  relatively  to  the  exciting  flux,  which 
corresponds  to  a  lagging  current  of  90  deg.,  is  shown  in 
l""ig.  9,  from  which  it  is  apparent  that  the  positive  maxi- 
mum of  the  armature  reaction  flux  has  been  shifted  back 
through  90  deg. — that  is,  against  the  mutual  direction  of 
rotation  of  the  armature  reaction  flux  and  of  the  exciting 
flux.  A  glance  at  this  figure  discloses  the  fact  that  the 
armature  reaction  flux  now  opposes  the  exciting  flux  at 
every  point,  with  the  result  that  the  resultant  flux  of  the 
machine — that  is,  that  on  which  the  terminal  emf  depends 
— is  considerably  weakened.  It  is  seen  that  a  lagging  cur- 
rent delivered  by  an  alternator  produces  an  armature  re- 
action which  demagnetizes  the  exciting  field  of  that  ma- 
chine. 

In  case  the  alternator  operates  on  a  circuit  having  a  so- 
called  "leading"  power-factor,  the  armature  reaction  flux 
will  be  moved  out  of  its  neutral  position  corresponding  to 
unity  power-factor  and  propelled  in  a  forward  direction 
to  an  extent  depending  on  the  power-factor  of  the  circuit. 
If  the  current  delivered  by  the  alternator  leads  the  alter- 
nating emf  by  90  time  deg.,  then  the  armature  reaction 
flux  will  be  moved  forward  through  90  space  deg.  and  will 
occupy,  relatively  to  the  exciting  flux,  the  position  .shown 
by  the  curve  24  in  Fig.  10.  This  figure  shows  that  the 
armature  reaction  flux  produced  by  a  leading  current  helps, 
or  adds  to,  the  magnetization  produced  bv  the  exciting 
flux. 
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It  is  easy  to  show  that  exactly  the  same  conditions  pre- 
vail in  the  case  of  a  single-phase  alternator.  It  is  true 
that  the  armature  reaction  of  a  single-phase  alternator 
does  not  produce  a  revolving  field  of  constant  magnitude, 
in  the  sense  in  which  this  term  was  used  in  connection  with 
the  polyphase  machine.  In  fact,  the  total  armature  reaction 
of  a  single-phase  machine  gives  rise  to  a  simple  alternating 
or  oscillating  flux  wave ;  an  alternating  flux  can  always  be 
decomposed  into  two  unidirectional  component  revolving 
fields  of  one-half  tlie  amplitude  of  the  alternating  field,  on 
condition  that  it  be  assumed  that  one  of  these  fields  revolves 
.synchronously  in  one  direction  while  the  other  revolves 
with  equal  speed  in  the  opposite  direction.  In  the  case  of 
an  alternator,  the  speed  of  revolution  of  each  of  these  com- 
ponents is  the  same  as  that  of  the  exciting  field,  and  since 
these  components  revolve  in  opposite  directions,  it  is  clear 
that  the  direction  in  which  one  of  them  revolves  will  coin- 
cide with  the  direction  of  rotation  of  the  exciting  field 
while  the  other  will  be  opposed  to  that  direction.  That 
unidirectional  armature  reaction  flux  component  which  re- 
volves in  the  saine  direction  as  the  exciting  field  will  react 
on  the  latter  in  exactly  the  same  manner  as  the  unidirec- 
tional revolving  armature  flux  of  a  polyphase  machine. 
Since  the  other  unidirectional  revolving  component  of  that 
single-phase  armature  reaction  flux  revolves  at  the  same 
speed  as  the  exciting  flux,  but  in  a  direction  opposed  to  it, 
then  the  relative  speed  of  these  two  fluxes  must  be  double 
the  synchronous,  and  the  effect  of  this  second  component  on 
the  exciting  flux  is  nil,  since  it  alternates  from  a  magnetiz- 
ing to  a  demagnetizing  action  as  it  sweeps  past  each  pole. 
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FIGS.     11     AND     12 SYN'CHRONOUS     MOTOR     EXCITED    TO     TAKE 

CURRENT    IN     PHASE    WITH     TERMINAL    EMF SPACE    AND 

PHASE    RELATION     OF     EXCITING     FLUX     TO     WORKING 
EMF,  BACK   EMF   AND  ARMATURE  REACTION    FLUX 

This  component  merely  increases  the  losses  in  the  machine. 
Reviewing  the  results  arrived  at  so  far  we  find : 

(1)  That  in  order  to  produce  an  alternator  there  must 
be  provided,  in  one  way  or  another,  a  unidirectional  ex- 
citing flux  (of  adjustable  magnitude)  revolving  relatively 
to  a  fixed  armature,   or  vice  versa. 

(2)  If  an  alternator  delivers  current  which  is  in  time- 
phase  with  the  terminal  emf,  then  the  armature  reaction 
does  not  affect  the  magnitude  of  the  exciting  flux  nor  that 
of  the  generated  voltage,  but  merelv  distorts  the  exciting 
flux. 

(3)  In  case  the  armature  delivers  current  lagging  behind 
the  terminal  emf,  the  armature  reaction  weakens  the  ex- 
citing flux  and  tends  to  lower  the  generated  voltage. 

(4)  In  case  the  armature  delivers  current  leading  the 
terminal  emf,  the  armature  reaction  strengthens  the  ex- 
citing flux  and  tends  to  raise  the  generated  voltage. 

Now  suppose  the  alternator  to  be  running  as  a  motor,  its 
armature  being  connected  to  an  alternating-current  supply 
and  its  shaft  driving  any  desired  power-consuming  device, 
such  as  a  pump,  which  cannot  possibly  drive  the  motor  and 
thus  convert  it  back  into  a  generator.  If  the  unidirectional 
excitation  of  this  motor  be  altered,  it  will  be  found  that  the 
machine,  while  performing  a  constant  amount  of  work, 
will  absorb  a  current  the  magnitude  of  which  will  vary 
with  varying  magnitude  of  the  unidirectional  excitation. 
It  will  also  be  noticed  that  the  phase  of  the  current  will 
vary  relatively  to  the  phase  of  the  emf  impressed  on  the 


terminals  of  the  motor  as  the  magnitude  of  the  excitation 
is  altered.  It  is  known  that  a  synchronous  motor  of  this 
kind  can  be  made  to  operate  at  unity  power-factor  at  any 
desired  load  simply  by  adjusting  the  magnitude  of  the 
unidirectional  excitation.  Let,  then,  the  load  be  kept  con- 
stant and  let  this  excitation  be  adjusted  to  what  may  be 
termed  its  "normal  '  value  and  for  which  the  current  taken 


FIGS.     13     AND     14 SYNCHRONOUS     MOTOR     EXCITED    TO     TAKE 

LEADING     CURRENT SPACE     AND     PHASE     RELATION      OF 

EXCITING   FLUX   TO    WORKING   EMF,   BACK   EMF   AND 
ARMATURE  REACTION    FLUX 

by  the  motor  exactly  coincides  in  time-phase  with  the  emf 
at  the  terminals  thereof.  Then,  as  was  the  case  when  the 
machine  was  operating  as  a  generator,  the  conditions  de- 
picted in  Fig.  8  will  obtain,  except  that  the  armature  reac- 
tion curve  shown  in  that  figure  will  be  inverted ;  but  the 
relative  position  of  its  maxima  with  respect  to  those  of 
the  exciting  flux  will  be  the  same,  as  is  clearly  indicated 
in  Fig.  II.  This  inversion  of  the  armature  reaction  curve 
24  of  F'ig.  8,  when  the  machine  operates  as  a  motor  and 
not  as  a  generator,  is  due  to  the  fact  that  curve  24  repre- 
sents in  Fig.  8  a  current  /  in  time-phase  with  the  emf 
generated  in  the  machine.  Now,  when  the  machine  operates 
as  a  motor,  this  generated  emf  becomes  the  back  emf  c^  of 
such  motor  and  opposes  the  working  emf  e.  impressed  on 
the  terminals  of  the  machine,  while  the  motor  current  /, 
for  unity  power-factor,  coincides  in  time-phase  with  the 
impressed  working  emf,  and  is  therefore  opposed  by  the 
generated  or  back  emf.  In  other  words,  and  other  things 
bein.g  equal,  the  current  taken  by  a  machine  operating  as  a 
motor  is  of  opposite  direction  to  the  current  delivered  by 
this  machine  when  working  as  a  generator. 

Now  assume  that  the  unidirectional  excitation  is  in- 
creased. In  an  ordinary  motor  the  natural  consequence 
of  such  an  increase  of  excitation  would  be  a  permanent 
reduction  in  the  speed  of  the  machine,  for  if  that  speed  is 
not  reduced,  the  Isack  emf  of  the  motor  must  rise,  thus 
reducing  the  current  taken  by  the  machine  and  cutting 
down  the  power  delivered  by  it.  However,  with  a  synchro- 
nous motor  the  speed  cannot  be  permanently  altered  with- 


FIGS.     15     AND     16 SYNCHRONOUS     MOTOR     EXCITED     TO     TAKE 

LAGGING     CURRENT SPACE     AND     PHASE     RELATION     OF 

EXCITING     FI.i;X      TO      WORKING     EMF,      BACK      EMF 
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out  causing  the  machine  to  drop  out  of  step  and  come  to  a 
standstill.  It  is,  therefore,  necessary  for  some  other  change 
to  take  place  in  order  to  enable  this  motor  to  cope  with  its 
constant  load,  notwithstanding  the  fact  that  the  increased 
excitation  tends  to  increase  the  back  emf  and  thus  reduce 
the  power  of  the  motor,  or  even  turn  it  into  a  generator. 
The  necessary  change  which  actually  does  take  place  in  the 
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machine  results  in  a  phase  ditTcrenct — that  is,  in  an  adjust- 
ment 01  the  phase  of  the  current  tai<en  by  the  motor  rela- 
tively to  the  phase  of  the  terminal  cmf  and  involves  only 
a  momentary  change  in  speed.  This  adjustment  is  brought 
about  by  a  momentary  acceleration  or  retardation  of  the 
field  poles  relatively  to  the  phase  of  the  impressed  or  work- 
ing emf,  resulting  in  a  different  permanent  set  between 
the  two. 

Thus,  in  an  ideal  motor  and  with  "normal"  excitation, 
the  permanent  set  of  the  two  will  be  such  that  each  pole 
will  stand  exactly  opposite  an  armature  coil  every  time 
the  terminal  or  working  emf  c,  reaches  a  zero  value.  This 
condition  is  shown  in  Fig.  11,  where  e,  represents  the  im- 
pressed cmf  wave,  25  one  of  the  armature  coils,  l\  the 
generated  or  back  emf  wave,  and  where  the  dotted  curve 
(24  of  Figs.  8,  9,  to)  represents  the  armature  reaction 
flux  which  is  co-phasal  willi  the  armature  current  /.  The 
armature  current  /  depends  on  the  resultant  of,  or  on  the 
vectorial  difference  between,  the  impressed  and  the  back 
emfs.  In  an  ideal  motor  the  armature  current  will  always 
be  co-phasal  with  this  resultant.  Now,  since  for  "normal" 
excitation  the  phase  of  the  back  emf  f,  exactly  opposes  the 
phase  of  the  impressed  or  working  emf  e,  and  since  the 
latter  nmst  be  the  larger,  their  resultant  will  coincide  in 
phase  and  direction  with  c,,  as  shown  in  Fig.  11,  from 
which  it  appears  that  the  armature  reaction  flux,  for  nor- 
mal excitation  of  a  .synchronous  motor,  neither  strengthens 
nor  weakens  the  exciting  flux. 

The  phase  relations  of  working,  back  and  resultant  arma- 
ture emfs  and  of  armature  current  arc  also  shown  in  Fig.  12, 
by  means  of  an  ordinary  phase  diagram. 

Should  the  excitation  be  increased  above  the  normal,  then 
the  speed  of  the  revolving  exciting  field  will  be  momentarily 
checked,  and  when  equilibrium  and  synchronism  are  re-es- 
tablished it  will  be  found  that  the  permanent  set  between  the 
phase  of  the  impressed  emf  c,  and  the  field  poles  is  such  that 
each  of  the  latter  comes  to  stand  exactly  opposite  an  arma- 
ture coil,  not  every  time  c,  reaches  a  zero  value,  but  every 
time  e,  has  pas.sed  its  zero  value  and  has  reached  a  certain 
value  greater  than  zero.  This  is  clearly  shown  in  Fig.  13. 
while  from  the  corresponding  phase  diagram  (Fig.  14)  we 
gather  the  very  important  fact  that  when  the  phase  of  the 
back  emf  is  not  exactly  opposed  to  the  phase  of  the  work- 
ing emf  then  the  phase  of  their  resultant  does  not  coincide 
with  that  of  either  of  the  components.  This  resultant  is 
represented  by  the  vector  R  of  the  phase  diagram  shown 
in  Fig.  14.  and  the  resultant  co-phasal  current  /.  or  the  co- 
phasal  reaction  flux,  by  the  correspondingly  located  wave  / 
in  Fig.  13.  It  is  seen  that  the  leading  current  (/)  taken  by 
an  over-excited  synchronous  motor  produces  an  armature 
reaction  flux  wave  /  which  opposes  the  exciting  flux  at 
almost  every  point,  thus  reducing  the  effective  exciting  flux 
and  consequently  lowering  the  magnitude  of  the  back  emf, 
notwithstanding  the  fact  that  the  exciting  current  has  been 
increased  and  that  synchronism — that  is,  a  constant  speed — 
has  been  maintained  except  for  a  momentary  irregularity. 

The  angle  by  wliich  the  synchronously  rotating  field  poles 
are  permanently  retarded  when  the  machine  is  over-excited, 
automatically  assumes  just  that  magnitude  which  will  cause 
the  armature  reaction  to  demagnetize  the  machine  to  an 
extent  suflicicnt  for  the  latter  to  take  all  the  current  neces- 
sary for  dealing  with  the  load  intrusted  to  it.  It  will  at 
once  be  evident  that  under-excitation  must  bring  about 
exactly  opposite  effects,  as  is  clearly  shown  bv  Fig.  15  and 
phase  diagram   16. 

From  the  above  remarks  it  is  seen : 

(i)  That  in  order  to  produce  an  alternating-current 
motor  one  must  provide,  in  one  way  or  another,  a  unidirec- 
tional exciting  flux  (of  adjustable  magnitude),  must  cause 
this  flux  to  revolve  relatively  to  a  fixed  armature,  or  vice 
versa,  and  must  insure  that  this  flux  shall  revolve  in 
synchronism  with  the  alternating  cmf  impressed  on  the 
motor  terminals.      (Since  the  impressed  emf  is  an  alter- 


nating one,  the  back  emf  generated  in  the  motor  must  also 
be  alternating  and  must  have  the  same  frequency  as  the 
terminal  cmf  if  it  is  to  oppose  the  latter  successfully.  Such 
a  back  emf  can  obviously  only  be  produced  by  a  synchro- 
nously revolving  unidirectional  exciting  flux.) 

(2)  If  an  alternating-current  motor  constituted  in  the 
manner  described  is  "normally"  excited,  the  current  taken 
by  it  will  be  co-phasal  with  the  terminal  emf,  the  armature 
reaction  flux  will  not  affect  the  magnitude  of  the  exciting 
flux  and  will  only  tend  to  distort  it. 

(3)  In  case  such  a  motor  is  over-excited  the  current 
taken  by  it  will  lead  the  impressed  cmf,  and  the  armature 
reaction  flux  will  oppose,  or  take  from,  the  exciting  flux. 

(4)  In  case  such  a  motor  is  under-excited  the  current 
taken  by  it  will  lag  behind  the  impressed  emf,  and  the 
armature  reaction  flux  will  help,  or  add  to,  the  exciting 
flux. 

.-Vttcntion  is  particularly  directed  to  the  fact  that  a  varia- 
tion of  the  phase  of  the  back  emf  e,  of  a  motor  relatively 
to  the  phase  of  the  working  emf  e,  impressed  on  its  termi- 
nals results  in  a  change  in  the  phase  relation  between  the 
terminal  cmf  c,  and  the  current  /  taken  by  the  machine. 
.•\  reference  to  Figs.  12,  14  and  16  shows  that  this  is  the 
very  fact  which  enables  a  synchronous  motor  to  operate 
either  with  power-factor  of  unity  (Fig.  12,  "normal  ex- 
citation), or  with  "leading"  power- factor  (Fig.  14,  over- 
excitation), or  with  "lagging"  power-factor  (Fig.  16,  un- 
der-excitation). 

.\  further  discussion  of  the  subject  of  phase  compensa- 
tion will  appear  in  these  columns  in  subsequent  issues. 


An  Electrical   Weather  Vane 

To  enable  the  direction  of  the  wind  to  be  observed  under 
all  weather   conditions  and   at   all   hours  a   New    Bedford 
(Mass.)    street-railway    man    has    designed    the    electrical 
weather  vane  shown  in  the  accompanying  photograph.    The 
apparatus  is  operated  by  a  dry  battery  which  may  be  con- 
nected into  the  circuit  by  a  push-button  on  the  face  of  the 
indicator.     The  position  of  the  pointer   is  determined   1 
contact  strips  on  the  usual  aerial  weather  vane,  which   : 
mounted  on  the  roof  of  the  carhouse.    As  the  wind  chan;.;' 
the  contact  strips  are  automatically  changed  to  correspon 
and   the   introduction    of   resistances    in   the   different    co:. 


ELECTRKWL   WE.\T11EK   V.\NE 

lact  circuits  enables  the  device,  working  on  the  principle  oi 
a  voltmeter,  to  indicate  the  points  on  the  scale  calibrated 
to  each  of  the  eight  principal  points  of  the  compass.  This 
arrangement  is  of  much  value  in  assisting  the  transporta-l 
tion  department  to  forecast  changes  in  the  weather  which  I 
lead  to  changes  in  the  car  schedule  or  in  the  type  of  carsi 
to  be  operated.  i 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electric  Cooking  in  a  Town  of  2000 

Mr.  K.  A.  Steinhauser,  secretary  and  manager  of  the 
Nashville  Electric  Light  Company.  Nashville,  111.,  a  town  of 
2000  population,  reports  gratifying  success  with  an  electric- 
cooking  campaign,  in  the  course  of  which  eighteen  electric 
ranges  of  the  Hughes  type  have  been  added  to  its  lines. 
This  cooking  business  is  found  to  be  a  good  day-load  and 
revenue  producer.  Most  of  the  ranges  are  used  for  domes- 
tic purposes  and  at  3  cents  per  kw-hr.  earn  monthly  in- 
comes averaging  $3.30.  Others  which  are  installed  in  hotels 
and  restaurants  bring  in  average  revenues  of  $9  per  month. 


Advertising  Electric  Cooking  by  Central-Station 
Energy 

The  accompanying  pliotograph  taken   at   Newton,  Mass.. 
on  the   svstem   of   the   Edison    Electric   Illuminating   Com- 


AOVERTISING     ELECTRIC     COOKING 

pany  of  Boston  illustrates  an  effective  electric  flasher  sign 
maintained  at  one  of  the  best  strategic  points  of  the  city 
for  the  present  purpose  of  advertising  the  low  cost  of 
electric  cooking  upon  the  company's  miscellaneous  energy 
rates.  The  sign  faces  the  principal  railroad  and  trolley 
lines  passing  through  Newton  proper  and  can  easily  be  read 
in  Norantum  Square,  about  500  ft.  distant.  It  is  about 
35  ft-  long  and  22  ft.  wide  and  contains  about  600  lo-watt 
metallized-filament  lamps.  The  menu  of  three  items  set 
forth  can  be  cooked  in  the  mininnnn  time  with  an  energy 
consumption  of  about  i  kw-hr.  In  the  fewest  words  the 
sign  hints  at  the  low  cost,  speed  and  attractiveness  of  elec- 
tric cooking.     The  brevity  of  the  message  carried  enables 


the  commuters  between  Newton  and  Boston  and  passengers 
on  through  expresses  going  past  the  Newton  station  to 
read  the  inscription  understandingly. 


Illuminated  Sign  Exchange  Plan  at  Kansas  City 

.\  little  more  than  a  year  ago  the  Kansas  City  Electric 
Light  Company  perfected  an  agreement  with  the  Thomas 
Cusack  Sign  Company  whereby  the  former  agreed  to  fur- 
nish energy  for  the  illumination  of  250  linear  feet  of  bul- 
letin board  and  the  latter  agreed  to  paint  the  advertisements 


FIG.     I CENTRAL-STATION    DISPLAY    ON     SIGN     COMPANY^S 

BOARD 

and  equip  the  boards  with  lamps  and  reflectors.  It  was 
further  agreed  that  when  any  customer  of  the  sign  company 
desired  a  lighted  board  the  electric-light  company  was  to 
vacate,  its  own  display  being  taken  elsewhere.  The  sign 
company's  contract  with  the  customer  for  lighting  the  sign- 
board included  the  equipment  and  maintenance  of  the 
lamps.  This  arrangement  served  a  double  purpose  as  it  not 
only  gave  the  central  station  the  benefit  of  the  advertising 
but  by  attracting  attention  induced  other  advertisers  to  fol- 
low the  example,  so  that  within  one  year  2700  additional 
linear  feet  of  lighted  signboard  have  been  installed. 


FIG.    2 ELECTRICALLY    LIGHTED    BULLETIN     HOARD    AT    K.\NSAS 

CITY 

One  sign  is  installed  on  the  roof  of  a  two-storv  building 
at  an  important  corner  of  the  city.  By  the  use  of  colored 
lamps  and  a  flasher,  changes  in  color  are  obtained  on  the 
face  of  the  sign,  tending  to  make  it  more  attractive  and 
efficient.  Before  the  lighting  company  started  its  own 
signboard  lighting  there  was  not  a  board  in  the  city  work- 
ing at  night. 
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Lanre  Factory  Sign  on  Central-Station  Service 

I  he  .•icc(piiii>;inying  pliotujjr.iph  illiif.tratis  a  large  rlcctric 
sign  on  the  roof  of  tlic  factory  of  the  Library  Bureau,  at 
Cambridge,  Mass.,  on  the  circuits  of  the  Cambridge  Llec- 
tric  Light  Company.  The  sign,  one  of  the  longest  in 
Greater  Moston.  measures  ion  ft.  bv  20  ft.  and  is  mounted 


FALIOKY    SIGN 


at  a  height  of  about  60  ft.  above  the  ground.  It  is  formed 
by  312  2-cp,  no-volt  carbon  incandescent  lamps  set  against 
a  backing  of  dark-colored  galvanized  iron  and  is  supplied 
with  energy  through  a  small  transformer  on  the  roof  which 
is  connected  with  the  local  550-volt  motor-service  feeders 
in  the  factory.  The  sign  is  of  the  fixed  type,  faces  the 
Charles  River  Basin  and  is  run  on  weekdays  from  dusk 
until  11:30  p.  m.  It  is  easily  legible  for  more  than  a  mile 
and  can  be  seen  by  passengers  on  the  principal  streets  and 
steam  railroad  lines  entering  Boston  proper  on  the  west 
side  of  the  cifv. 


Disinfecting  Books  with  an   Electric  Blower 

Lvery  public  library  faces  the  problem  of  disinfecting  its 
books  so  as  to  prevent  the  spreading  of  contagious  diseases, 
which  in  some  localities  has  become  a  serious  problem. 
Prom  Los  .Angeles,  Cal..  comes  the  suggestion  that  the 
books  be  placed  on  a  revolving  rack  against  which  small 
motor-driven  blowers  force  jets  of  air.  Tl^e  breeze  not  only 
rotates  the  whole  rack  but  also  spreads  out  and  flutters  the 
leaves  so  that  the  air  can  readily  pervade  them.  By 
dropping  some  disinfectant  into  the  chamber  from  which 
the  blowers  get  their  supply  of  air,  the  fluid  can  be  finely 
distributed  through  the  books. 


Forty-two  Household  Uses  of  Electricity 

In  the  June  number  of  its  monthly  publication.  The  Silk 
Cord,  the  Electric  Development  .Association  of  New  Eng- 
land, Boston,  Mass..  presents  a  list  of  forty-two  household 
uses  of  electricity,  making  up  an  array  of  domestic  appli- 
cations well  worth  a  little  serious  consideration.  Eollow- 
ing  are  the  uses  suggested :  Heat  water  for  shaving  or  the 
bath;  percolate  the  breakfast  coffee;  toast  bread;  fry  eggs 
or  anything  that  will  fry;  poach  eggs,  cook  the  cereal  or 
heat  milk :  operate  the  washing  machine  and  clothes 
wringer;  iron  the  clothes;  run  the  vacuum  cleaner;  operate 
the  sewing  machine;  cool  rooms  with  an  electric  fan  ;  knead 
the  bread  and  bake  the  bread;  with  a  motor,  grind,  mix. 
churn,  whip  cream,  make  ice-cream,  polish  silver,  etc. ; 
heat  a  fireicss  cooker;  heat  the  electric  range;  make  the 
tea  in  a  samovar;  cook  food  in  a  chafing  dish;  curl  a 
woman's  hair;  dry  a  woman's  hair;  ignite  cigars;  furnish 
illumination  for  the  house;  heat  the  bathroom  and  other 
rooms  on  cool  mornings;  keep  hot  the  heating  pad   (used 


in  place  of  hot-water  bottle)  ;  warm  the  milk  for  baby  d;i . 
or  night;  pop  corn;  protect  houses  from  burglars;  amu?' 
the  children  by  running  electric  toys;  give  electric  batli- 
in  bath  cabinets;  carry  the  family  in  the  electric  autonn 
bile;  warm  an  electric  blanket  for  out-door  sleeping;  purii. 
the  drinking  water;  polish  the  floors — electric  floor  pol 
isher;  dry  the  wash — electric  drier;  sterilize  water  or  utcn 
sils;  make  ice — furnish  refrigeration;  play  the  piano;  mi.\ 
family  beverages;  lift  or  lower  dumb  waiters;  supply  elec- 
tric treatment;  vibrate  the  massage  vibrator;  ozoniz. 
(  purify)  the  air;  thaw  frozen  pipes;  wash  dishes. 


400  hp  to  Ventilate  Appalachian  Tunnel 

Ihc  Appalachian  Power  Company,  of  Blucfields.  W.  \'a 
recently  closed  a  contract  with  the  Virginia  Railway  .S 
Lower  Company  for  furnishing  electrical  energy  to  operat' 
ventilating  fans  in  the  Allegheny  Tunnel  of  the  railwa. 
company.  The  total  rating  of  the  motors  will  be  400  hp 
During  the  construction  of  this  tunnel  it  is  also  probaljl' 
that  the  electric  service  company  will  secure  temporary  bu^i 
ness  from  the  contractor  who  has  the  work  in  charge. 

The  work  of  securing  additional  contracts  for  electrical 
energy  used  in  mining  continues,  and  it  is  expected  that 
several  contracts  for  such  business  will  be  closed  shortly. 
The  weekly  energy  output  of  the  company  is  now  ap|)roxi- 
mately  700,000  kw-hr.  and  is  increasing  steadily.  Last 
April  the  -Appalachian  company  had  a  connected  load  ot 
more  than  .'j6,ooo  hp,  and  there  remains  a  large  field  for 
securing  new  business.  An  illustrated  twenty-four-page 
booklet  entitled  "Hydroelectric  Lower  in  Southwest  Vir- 
ginia" has  been  prepared  by  the  company  and  will  be  ready 
for  distribution  about  July  I.  The  booklet  describes  the 
.Appalachian  Lower  Company  and  the  territory  served  anci 
gives  the  history  of  the  construction  of  the  two  hydroelec- 
tric developments  which  have  been  in  full  operation  for 
some  months. 


Agricultural  Service  in  California  Delta  Lands 

By  R.  B.  Mateer 
At  the  junction  of  the  Sacramento  and  San  Joaquin  Riv- 
ers in  California  are  the  delta  lands,  reclaimed  from  a 
valueless  swamp  and  comprising  some  750,000  acres.  This 
land,  now  protected  by  strong  levees  and  equipped  with 
great  motor-operated  reclamation  pumps,  is  of  unsurpassed 
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fertility  and  possesses  wonderful  possibilities  for  ranching, 
dairying,  truck-gardening  and  diversified  farming. 

In  this  territory  the  Great  Western  Power  Company  of 
California  has  extended  its  22,000-volt  feeders  and  is  now 
supplying  energy  for  irrigation  and  general  agricultural 
purposes.  The  connected  load  of  some  4644  hp  was  ob- 
tained as  a  result  of  an  aggressive  sales  campaign  in  the 
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fall  of  1912  and  the  spring  of  1913.  The  motors,  in  the 
majority  of  cases  belted  to  pumps  ranging  from  4  in.  to 
16  in.  in  size,  vary  from  y.^  hp  to  75  hp  in  rating  and  are 
operated  from  2Jo-volt.  60-cycle,  three-phase  secondary 
circuits. 
All  energy  necessary  for  irrigation,  ligiiting,  heating  and 


FIG.    2 REI.TEII    CENTRIFUGAL    PUMP    ON    LEVEL    BANK 

general  agricultural  purposes  is  metered  at  one  point  at  one 
voltage  and  is  charged  for  according  to  the  accompanying 
schedule.     Where  the  energy  consumption  per  hp  of  motor 

RATES     FOR     ENERGY     USED    IN     AGRICULTURAL     SERVICE 


Kw-hr.  per  Hp 

Price,  Cents 

Kw-hr.    per 

Hp 

Price,  Cents 

31  to    42 
42  to    5.^ 
55  to     70 
70  to     86 
86  to  105 

2.9 

2.8 
2.7 
2.0 
2.5 

221  to  250 
250  to  280 
280  to  312 
312  to  346 
346  to  381 

1.9 
1.8 
1.7 
1  .6 

1  .5 

105  to  124 
124  to  146 
146  to  169 
169  to  194 
194  to  221 

2.4 
2..1 
2.2 
2.1 
2.0 

381  to  418 
418  to  457 
45  7  to  498 
498  to  540 
Over  540 

1  .4 
1  .3 
1  .2 
1  .  1 
1  .0 

rating  is  less  than  31  kw-hr.,  the  rate  of  3  cents  per  kw-hr. 
applies.  For  other  consumption  per  hp  of  motor  rating,  the 
rates  are  as  given  in  the  table. 


lamp  bank  is  a  wattmeter,  its  dial  graduated  directly  at  the 
rate  at  which  energy  is  sold  and  so  arranged  that  by  turning 
in  any  one  of  the  lamps  the  consumer  can  be  shown  how 
much  that  unit  costs  to  operate  in  cents  per  hour.  This 
graphic-comparison  method  has  enabled  the  Western  States 
company  to  settle  many  disputed  bills  to  the  entire  satisfac- 
tion of  the  complainant. 

In  all  cases  of  complaint  other  than  tests  and  "re-reads" 
return  post  cards  are  sent  out.  On  tests  and  "re-reads"  an 
individual  letter  is  sent  to  the  complainant.  The  originals 
are  filed  alphabetically  and  the  duplicates  numerically  dur- 
ing the  current  month,  at  the  end  of  which  they  are  re- 
moved and  bound  and  placed  in  the  company's  vault,  but  a 
book  entry  is  also  made  of  all  complaints. 

A  trouble  man  is  on  duty  during  the  day  and  another 
during  the  night,  the  latter's  report  indicating  what  has 
occurred  during  his  hours  of  service.  Mr.  Halloway  lays 
great  stress  on  the  importance  of  this  subject  of  handling 
complaints,  the  manner  in  which  the  customer  is  received, 
and  the  interest  manifested  in  the  complaint. 

The  success  of  such  a  department  often  depends  largely 
on  the  man  at  its  head.  He  should  be  a  man  who  under- 
stands the  business  thoroughly,  for  necessarily  he  must 
deal  with  a  wide  varisty  of  complaints — high  bills,  poor 
service,  setting  of  or  removing  meters,  adjusting  over- 
charges, re-reading  meters,  opening  and  closing  meters  and 
testing  meters — as  well  as  settling  any  and  all  disputes  and 
adjusting  all  claims  against  the  company  in  such  a  way  as 
not  to  offend  the  customer. 


A  Hot-Weather  Window  Display 

-A  window  display  installed  by  the  Kentucky  Electric 
Company  in  its  spacious  display  room  on  the  principal 
business  street  of  Louisville  has  done  much  to  stimulate  the 
sale  of  electric  fans.  The  central  figure  is  a  healthy- 
looking  snow  man  about  the  size  that  woukl  be  made  by  an 
expert  boy  with  plenty  of  snow  at  his  command.  The 
body  of  the  figure  was  constructed  of  e.xcelsior  wrapped 
over  a  wooden  frame  and  covered  with  white  cotton  and 
mica  dust,  and  the  figure  is  complete  even  to  the  bits  of 
coal  used  for  eyes  and  nose.  A  bit  of  realism  is  added  by 
the  presence  of  a  boy's  sled,  lying  just  as  the  urchin  is 
supposed  to  have  left  it  in  the  snow 


Operation  of  a  Complaint  Department 

Several  outside  central-station  men  who  have  studied  the 
complaint  department  of  the  Western  States  Gas  &  Electric 
Company,  Stockton,  Cal.,  declare  that  this  division  is  one 
of  the  best  organized  and  equipped  among  public  utility 
companies  in  the  West. 

The  policy  of  the  Western  States  complaint  department, 
declares  Mr.  A.  G.  Halloway,  who  is  in  charge,  is  to  shape 
its  attitude  toward  the  public  so  that  the  consumer  is  bound 
to  feel  that  by  simply  calling  attention  to  a  real  or  imaginary 
wrong  it  will  receive  prompt  attention.  A  patron  of  the 
company  is  made  to  feel  that  in  making  a  complaint  he  is 
honest  in  his  belief  that  a  wrong  exists,  and  no  matter  how 
trivial  the  complaint  may  appear  to  be  it  is  gone  into 
thoroughly. 

When  a  complaint  is  entered  it  is  carefully  recorded,  and 
the  correct  name  and  street  number  are  taken.  The  depart- 
ment at  once  tries  to  find  out  the  cause  of  the  trouble,  in 
order  to  enable  it  to  determine  to  whom  the  order  should 
bt  sent  for  prompt  execution.  The  head  of  this  department 
follows  each  order  carefully  and  sees  that  it  is  executed 
promptly  and  satisfactorily.  The  company  believes  that  a 
satisfied  customer  is  the  best  kind  of  an  advertisement. 

The  complaint  department  is  fully  equipped  with  elec- 
trical appliances  such  as  recording  voltmeters,  banks  of 
lamps,  both  carbon   and   tungsten,   etc.     Connected   to  each 


A    '  SNOWBOl'NIl       ELECTRIC    FAN    DISPLAY    AT    LOUISVILLE,    KV. 

Conspicuous  in  the  group  of  electric  fans  in  the  window 
is  the  one  in  front,  the  guards  of  which  are  covered  with 
cotton.  This  fan  is  kept  constantly  in  motion  and  produces 
the  effect  of  snow  driven  by  the  wind.  The  timeliness  of 
the  display  may  be  understood  when  it  is  explained  that  it 
was  put  on  exhibit  on  a  day  when  the  thermometer 
rc.gistered  98  deg.   Fahr. 
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Illumination  and  Wiring 

Intensities  of  Natural  and  Artificial  Ligrht 
Required  for  Keadinju: 

By  J.  K.  CuAVATH 

Tilt'  statement  lias  been  made  frequently  thai  with 
natural  lighting  outdoors  a  higher  intensity  of  illumination 
in  loot-candles  is  required  lor  reading  and  similar  work 
than  with  artificial  light  indoors.  Various  theories  have 
been  advanced  to  account  for  this.  The  tests  here  de- 
scribed, made  by  the  writer,  indicate  that  this  old  idea  is 
fallacious  and  that  the  difference,  if  any,  is  in  the  oppo- 
site direction. 

The  intensity  of  artificial  illumination  required  for  com- 
fortable reading  of  ordinary  newspapers  and  magazines 
has  been  tested  at  various  times  by  Messrs.  Preston  S. 
Millar,  A.  J.  Sweet,  the  writer  and  others.  The  amount 
required  has  been  found  to  vary  considerably,  depending 
on  the  person,  the  surrounding  conditions  and  the  direction 
from  which  the  light  is  received  on  the  page.  Glare  from 
the  paper  (which  is  the  popular  term  for  specular  reflec- 
tion from  the  paper)  has  considerable  influence  on  the 
amount  of  light  any  given  individual  will  require  for  read- 
ing. The  less  glare  received  from  the  paper  the  lower  the 
illumination  required.  Taking  the  general  run  of  results 
obtained  from  artificial  lighting,  it  may  be  said  that  most 
individuals  will  ask  for  an  intensity  of  from  1  to  2  ft- 
candles  for  ordinary  reading.  Many  can  read  comfortably 
under  favorable  conditions  with  intensities  from  i.o  to  0.5 
ft. -candles,  or  lower.  These  tests  on  the  intensity  of  arti- 
ficial illumination  required  have  usually  been  carried  on  bv 
increasing  or  decreasing  the  light  by  means  of  a  rheostat 
inserted  in  the  circuit  supplying  energy  to  the  lamps. 

The  writer  has  made  a  few  rough  tests  outdoors  at  sun- 
set and  sunrise  on  the  illumination  required  for  comfort- 
able reading.  These  tests,  while  not  very  extensive,  are 
sufficient  to  indicate  that  no  extra  large  quantity  of  natural 
light  is  required,  as  has  sometimes  been  stated. 

One  test  made  during  a  clear  sunset  with  the  subjects  on 
an  open  lawn  facing  south  showed  that  about  i  ft.-candle 
was  considered  comfortable  for  reading  both  by  the  writer 
and  one  other  subject.  I"or  the  writer  this  was  ample,  but 
his  companion  would  choose  more  if  given  free  choice. 
When  the  illumination  on  the  page  had  decreased  to  0.22 
ft.-candle  the  writer  could  still  read  without  much  strain, 
although  his  companion  could  not  do  so. 

A  test  made  during  a  heavily  clouded  sunrise  with  the 
writer  as  a  subject  on  the  east  side  of  a  building  facing 
cast  showed  that  he  could  read  easily  with  an  illumination 
(if  0.15  ft.-candle.  .\t  c.42  ft.-candle  he  could  read  very 
comfortably  and  at  1.26  ft.-candle  the  illumination  seemed 
ample  for  ordinary  purposes.  It  should  be  explained  here 
that  the  illumination  intensities  considered  ample  by  the 
writer  on  a  number  of  previous  tests  with  artificial  illumi- 
nation were  from  1.3  to  3.3  ft. -candles,  depending  on  the 
direction  of  the  light  and  the  surroundings.  This  is  con- 
siderably higher  than  required  outdoors  in  the  tests  here- 
with recorded. 

In  another  test  made  at  sunset  on  the  east  side  of  the 
house  with  the  writer  seated  facing  east,  reading  was  very 
comfortable  with  1.15  ft. -candles.  With  an  intensity  of 
from  o.gS  to  0.69  ft.-candle  the  illumination  seemed  a  little 
lower  than  one  w-ould  want  steadily.  At  0.63  ft.-candle  the 
illumination  was  insufficient  for  steady  work,  although  en- 
tirely comfortable  for  temporary  work.  From  0.45  to  0.34 
ft.-candle  the  illumination  was  still  sufficient  to  make  brief 
reading  easy.  Reading  began  to  be  difficult  at  0.25  ft.- 
candle.  and  at  0.16  it  was  decidedly  difficult. 

In  all  of  the  above  daylight  tests  the  writer  was  im- 
pressed with  the  comfort  with  which  reading;  was  done  as 
compared  to  similar  tests  made  under  artificial  light  for 
which    the    writer    has    frequently    been    a    subject.      This 


result  is  attributable  to  the  diffused  character  of  the  illumi- 
nation, which  gave  a  minimum  of  reflected  glare  from  the 
paper. 

The  low  illumination  required  in  the  sunrise  test  as 
compared  to  the  sunset  was  to  be  expected  because  the  eye 
had  become  accustomed  to  darkness  before  the  sunrise  test 
and  the  illumination  was  gradually  increasing  rather  than 
diminishing. 

These  results,  as  far  as  they  go,  indicate  that  daylight 
illumination  in  the  open  is  satisfactory  for  reading  at 
intensities  as  low  as  with  artificial  light  and  probably  lower. 


Electric-Lighted  Showcase  for  the  Plate-Glass 
Storeroom  Door 

The  plate-glass  door  of  the  average  storeroom  occupies 
valuable  display  space,  of  which,  however,  little  use  is 
ordinarily  made.  Realizing  this,  an  astute  shoe  merchant 
in  a  southern  Ohio  city  had  an  electric-lighted  showcase 
built,  as  shown  in  the  sketch,  to  be  hung  behind  the  glass 
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ELECTRIC-LIGHTED    SHOWCASE     FOR     DOOR 

door  after  business  hours.  Connection  to  the  lamps  inside 
is  made  by  a  flexible  cord  which  can  be  plugged  into  an 
outlet  at  the  side  of  the  door.  A  couple  of  60-watt  tung- 
sten lamps  light  the  little  box  profusely,  and  the  unique 
display  draws  more  than  its  share  of  attention  from  the 
passing  public. 


Cost  of  Chicago's  New  Street  Lighting 

Several  committees  of  the  City  Club  of  Chicago  on 
June  18  made  an  inspection  trip  over  some  of  the  recent 
new  electric  street-lighting  work  being  carried  out  in  Chi- 
cago. At  the  luncheon  preceding  the  trip  Mr.  Ray  Palmer, 
city  electrician,  explained  the  systems  adopted  and  gave 
some  interesting  figures  on  cost  of  construction  and  opera- 
lion.  The  two  systems  used  were  described  and  illustrated 
in  the  Electrical  World  of  Oct.  12,  1912. 

Flame-Arc   System 

The  system  most  generally  used  over  the  city  employs 
flame-arc  lamps  which  operate  about  100  hours  between 
trimmings.  These  lamps  are  on  lo-amp.  60-cycle  cir- 
cuits and  take  from  55  to  65  volts  per  lamp.  They  are 
spaced  about  twenty-three  to  the  mile  or  an  average  of 
one  to  every  230  ft.  of  street,  and  with  the  exception  of  a 
certain  central  underground  district,  the  line  work  is  car- 
ried overhead  on  tubular  steel  poles.  The  lamps  are 
mounted  25  ft.  above  the  pavement.  The  total  first  cost  per 
mile  of  this  system  was  $3,700.  not  including  generating 
plant  but  including  the  substations.  The  cost  of  operation 
per  mile  is  $1,200  per  year,  or  $52.30  per  lamp.  Public  by- 
product water-power  furnishes  the  energy. 
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Tungsten   Series  Underground  System 

Another  system  is  being  used  on  some  residence  streets 
where  there  are  many  low  trees  and  where  the  property 
owners  prefer  smaller  lamps  more  closely  spaced.  This 
system  consists  of  8o-cp  series  tungsten  lamps  spaced 
seventy-five  per  mile  of  street.  These  are  mounted  on  very 
neat  iron  poles  formerly  used  for  gas  lamps,  the  gas  lantern 
being  removed  and  a  light  opal  ball  substituted  therefor. 
The  lamps  are  operated  on  4-amp  series  circuits  laid  under- 
ground in  Xo.  6  lead-covered  and  double-steel-taped  single- 
conductor  cable  buried  about  13  in.  below  the  surface  in  the 
parkway  just  inside  the  curb.  This  is  very  much  cheaper 
construction  than  any  kind  of  underground  conduit  and  in- 
volves very  little  disturbance  of  the  street.  The  first  cost 
per  mile  of  this  system  was  $8,800,  not  including  generating 
plant  but  including  the  substations.  The  cost  per  mile  of 
operation  is  Si. 800  per  year,  or  $24  per  lamp.  The  cost  of 
furnishing  and  laying  the  steel-taped  cable  is  estimated  at 
50  cents  per  foot.  This  would  make  the  labor  cost  about 
30  cents  per  foot.  In  this  connection  it  should  be  stated 
that  repair  work  has  been  very  carefully  done  so  as  to  leave 
the  street  in  as  good  shape  as  it  was  found. 


New  Rules  Governing  Overhead  Wire  Crossings  in 
Illinois 

The  Illinois  Railroad  and  Warehouse  Commission,  in  its 
Synopsis  of  Proceedings,  issue  No.  12,  recently  distributed, 
gives  a  set  of  thirteen  rules  adopted  for  the  regulation  of 
overhead-wire  crossings  with  steam  railroads,  abstracted 
herewith. 

All  wire  crossings  are  divided  into  two  classes,  those  of 
700  volts  or  more  and  those  of  less  than  700  volts.  No 
wires  of  the  former  class  shall  be  permitted  to  cross  the 
tracks  of  any  railroad,  or  the  wires  on  the  railroad  right- 
of-way,  until  complete  plans,  including  maps  and  profiles, 
shall  first  have  been  submitted  to  the  commission  and 
approved  by  formal  order.  At  all  crossings  of  this  class 
suitable  danger  signs  stating  the  voltage  of  the  circuits 
must  be  attached  to  each  pole  upon  or  adjacent  to  the 
right-of-way.  If  the  wires  of  any  telegraph,  telephone  or 
electric  railway  company  are  crossed  at  the  same  location, 
the  minimum  vertical  clearances  between  wires  shall 
be  7  ft. 

All  wires  of  this  class  (except  trolley  wires)  shall  in 
general  have  a  total  vertical  clearance  of  not  less  than  35 
ft.  when  not  suspended  from  messenger  wires.  If  sus- 
pended as  last  mentioned,  at  intervals  not  greater  than 
15  ft.,  the  clearance  shall  be  not  less  than  30  ft. 

Trolley-wire  crossings  must  be  equipped  with  an  ap- 
proved trolley  guard,  and  the  minimum  clearance  above  the 
rail  top   shall  be  22   ft. 

.'Ml  wires  carrying  less  than  700  volts  (except  trolley 
wires)  shall  in  general  have  a  clearance  of  not  less  than 
25  ft.  if  suspended  from  messengers  at  intervals  not  ex- 
ceeding 15  ft.,  or  if  not  so  suspended,  the  clearance  must 
be  at  least  30  ft.  But  where  the  wires  of  other  companies 
are  crossed  at  the  same  location  the  smallest  vertical  clear- 
ance between  wires  must  be  5  ft. 

In  every  case  the  wire  crossing,  where  wires  of  other 
companies  are  also  crossed  as  mentioned,  must  be  equipped 
with  a  slatted  platform  or  some  other  approved  type  of 
protection,  to  prevent  wire  contacts  in  case  any  of  the 
upper  wires  fail. 

The  clearances  prescribed  must  exist  under  the  most 
unfavorable  conditions  with  r^B^ect  to  loading  and  tem- 
perature. If  smaller  clearances  than  those  here  mentioned 
appear  to  be  desirable,  application  must  be  made  to  the 
commission  for  special  permission  by  order  to  depart  from 
the  rules,  giving  full  data,  maps,  profiles,  etc. 

These  rules  were  approved  Nov.  21,  1912. 


Mounting  of  Lamp  Guards  in  Gymnasium 

In  gymnasiums,  hand-ball  courts,  indoor-tennis  courts, 
etc.,  tungsten  lamps  should  be  protected  against  the  chance 
impact  of  balls  thrown  by  players  by  installing  a  wire 
screen  or  guard  of  some  kind  around  the  lighting  units. 
Frequently  the  mistake  has  been  made  of  attaching  these 
■  guards  to  the  lamp-holders  themselves,  with  the  result  that 
when  a  ball  struck  the  screen  the  jar  and  vibration  trans- 
mitted to  the  whole  fixture  was  sufficient  to  break  the  fila- 
ments, especially  if  the  lamps  happened  to  be  cold.  The 
accompanying  sketch  shows  the  improved  method  of  sup- 


GYMNASIUM    LAMP    GUARD 

porting  the  guard  screen  used  in  the  case  of  a  recently  com- 
pleted gymnasium  in  which  the  protector  is  separately 
mounted  entirely  clear  of  the  lamp  fixture  and  reflector. 
The  bottom  of  the  wire  basket  is  hinged  and  held  closed 
with  a  hasp,  so  that  access  is  made  easy  for  renewing  lamps 
and  cleaning  globes  and  reflectors. 


Recent  Telephone  Patents 

Exchange  Systems  and  .Apparatus 
With  the  introduction  of  automatically  applied  ringing 
at  central  offices,  especially  in  connection  with  trunking,  the 
necessity  for  an  intermittent  current  supply  became  at  once 
apparent.  In  the  ordinary  system  of  automatic  ringing;  the 
response  of  the  called  station  disconnects  the  source  of 
ringing  energy.  The  usual  periods  used  are  two  seconds 
of  ring  followed  by  four  seconds  of  silence.  It  will  thus 
be  seen  that  a  possible  delay  of  four  seconds  may  occur 
after  connection,  before  ringing  begins,  while  there  is  a 
probable  delay  of  at  least  two  seconds. 

It  is  to  obviate  this  difficulty  that  Mr.  W.  G.  Blauvelt, 
of  New  York  City,  has  introduced  an  auxiliary  switching 
device  by  means  of  which  ringing  is  immediately  applied 
irrespective  of  the  particular  position  of  the  controlling 
interrupter.  After  a  preliminary  ring  the  regular  inter- 
rupter is  applied  for  any  further  ringing  that  may  be  nec- 
essary. Mr.  Blauvelt  provides  a  rotating  shaft  upon  which 
is  secured  a  set  of  cams  each  controlling  contact  springs. 
The  whole  set  is  caused  to  rotate  by  means  of  a  ratchet 
wheel  and  stepping  pawl.  This  pawl  is  controlled  by  an 
interrupter,  the  circuit  of  which  may  be  closed  and  opened 
not  only  through  the  contacts  associated  with  the  cams 
but  also  througli  those  of  various  relays  and  of  a  rotating 
commutator,  the  segments  of  which  pass  its  brushes  at  half- 
second  intervals.  When  a  calling  plug  reaches  a  line, 
energy  for  ringing  is  immediately  applied  for  a  half  second. 
Simultaneously  the  switch  is  advanced,  cutting  off  this  ring- 
ing supplv  and  switching  in  the  regular  supply.  The  pat- 
ents for  this  system  have  been  assigned  to  the  American 
Telephone  &   Telegraph   Company. 
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A  patent  gr.inti-cl  to  Mr.  M.  L.  Johnson,  of  Chicago,  and 
issigned  by  him  to  the  Corwin  Telephone  Manufacturing 
"onipanv.  describes  a  nietbod  for  prcvcnling  "listcnintj  in" 
ly  operators.  A  control  circuit  is  conducted  througli  two 
clays,  one  of  which  is  associated  witli  tiic  calling  cord  and 
)ne  with  the  answering  cord  of  each  cord  pair.  Both  of 
hcse  relays  are  in  operatit)n  as  long  as  both  parties  to  a 
:onnection  iiave  their  receivers  down.  Under  this  con- 
litiou  sluiuld  the  operator  throw  the  listening  key  of  tlic 
ronnecting  cord  pair  a  relay  associated  therewith  will  shorl- 
ircuit  the  ojierator's  set  ami  ring  a  buzzer  to  call  attenli.^n 
o  the  attempted  infraction  of  the  rules. 

Another  patent  granted  to  the  same  inventor  and  sini- 
larly  assigned  refers  to  systems  of  cash  service  where 
)repayinent  is  required,  .\ccording  to  this  proposed  system 
he  subscriber  m.iy  signal  in  the  usual  way  by  removing 
lis  receiver  ami  may  hear  the  response  of  the  operator 
ind  give  the  desired  number.  When  connection  is  made 
o  the  desired  line  the  calling  party  loses  his  transmitter 
ronnection  but  can  hear  the  response  of  the  called  party. 
\  plu)nogra])b  is  arranged  to  ask  the  called  party  his  num- 
)cr  and  to  instruct  the  caller  to  drop  a  nickel.  This  being 
lone,  the  restraint  is  lifted  and  conversation  may  then 
)egin. 

Mr.  P.  C.  Burns,  of  Chicago,  recently  obtained  a  patent 
for  a  special  type  of  small  switchboard,  described  in  the 
llcctrtcal  World  of  June  21.  1913,  in  which  the  apparatus 
vas  especially  designed  for  removal  without  disturbing  the 
lermanent  wiring.  The  jacks  and  drops  were  individually 
:ombined  and  all  contacts  were  maintained  mechanically. 
\  patent  has  now  been  granted  to  him  for  a  similar  board 
.vherein  lamp  signals  have  replaced  the  drops. 

Mr.  F.  Wohler,  of  Hanover-Linden,  Germany,  has  ob- 
:aincd  a  patent  for  an  automatic  telephone  system,  which 
ie  has  assigned  to  the  V\'estcrn  Electric  Company.  This 
system  provides  for  so-called  restricted  service;  that  is, 
;ome  stations  of  a  group  have  universal  service  and  others 
ire  restricted  to  calls  within  the  groups.  The  system  of 
Mr.  Wohler  provides  for  this  feature  and  in  addition  con- 
leniplafes  that  a  call  from  a  universal  service  station  to 
mother  of  the  same  class  shall  serve  to  intercept  any  exist- 
ng  call  between  the  desired  station  and  any  restricted 
station. 

A  complete  automatic  .system  is  described  in  the  patent 
granted  to  Mr.  J.  Peticky,  of  .\ustria-Hungary.  This  sys- 
tem provides  the  usual  features,  comprising  sending  appa- 
ratus and  the  various  selectors  and  connection  apparatus 
for  a  four-digit  system. 

Subscriber's   Station   Devices 

M.iny  receivers  have  been  produced  to  operate  without 
a  permanent  magnet,  depending  upon  a  steady  current  in 
the  windings  for  the  initial  magnetization.  Such  a  receiver 
has  been  patented  by  Mr.  E.  R.  Corwin.  of  Chicago,  and 
has  been  assigned  to  the  Corwin  Telephone  Manufacturing 
Company.  The  diaphragm  is  placed  upon  a  shallow  cir- 
cular pan  and  held  between  the  shell  and  the  ear  cap.  The 
pan  has  two  slits  to  receive  the  ends  of  the  pole  pieces. 
.•\nother  patent  granted  to  the  same  inventor  describes  the 
method  of  use  of  this  receiver  with  its  two  coils  in  parallel 
and  in  series  with  the  transmitter. 

A  transmitter  for  picking  up  and  concentrating  sound 
vibrations  is  the  subject  of  a  patent  issued  to  Mr.  W.  J. 
Marchant.  of  London.  England.  The  mouthpiece  is  of 
parabolic  section,  truncated  at  the  focal  point,  the  dia- 
phragm being  carried  so  as  to  be  in  this  plane.  For  adjust- 
ments a  series  of  screens  are  provided,  one  or  more  o* 
which  may  be  placed  over  the  mouthpiece. 

Mr.  Feli.x  Gothschalk.  of  Stirling,  \.  J.,  has  invented  a 
transmitter  in  which  a  strained  diaphragm  is  used.  The 
diaphragm  is  stretched  radially  by  a  clamping  ring.  The 
connection  between  the  diaphragm  and  front  or  movable 
electrode  is  effected  through  a  symmetrical  spider  the  legs 


of  which  make  contact  with  the  rear  of  the  diaphragm 
some  distance  from  its  center  and  concentric  with  its 
periphery. 

An  antiseptic  device  invented  by  Mr.  C.  R.  Phillips,  of 
Richmond,  Va.,  which  consists  of  a  diaphragm  somewhat 
larger  than  the  face  of  a  transmitter,  has  a  concentric 
channel  formed  in  it  about  a  central  perforation.  A  fiber 
ring  soake<l  in  antiseptic  material  is  pressed  into  the  chan- 
nel and  the  diaphragm  is  clamped  against  the  mouthpiece 
with  the  open  face  of  the  channel  inward.  The  whole 
device  is  held  in  place  by  a  wire  ring  engaging  cars  which 
clamp  over  the  lip  of  the  mouthpiece. 


Letter  to  the  Editors 

Fuse  Economy 

To  I  he  lidilors  of  the  Electrical  World: 

Sirs: — An  article  appeared  in  the  Electrical  World  of 
May  17  by  Mr.  Harvey  S.  Pardee  on  "Fuse  Economy,"  in 
which  he  discussed  several  phases  of  the  situation  of  vital 
importance  to  the  fuse-buying  public.  The  writer  wishes 
to  take  exception  to  the  conclusion  of  the  author,  which 
may  be  true  in  an  academic  sense  but  is  entirely  irrelevant 
and  misleading  as  regards  the  present  refillable-fuse  situ- 
ation. 

He  states  that  "an  economic  demand  cannot  be  resisted 
indefinitely,  and  there  exists  at  present  a  real  demand  for  ( I 
a  rcfillable  fuse  which  shall  be  reliable  as  to  rating,  cheaply 
refillable  and  reasonably  fool-proof ;  that  is,  one  that  can- 
not be  improperly  refilled  by  anyone  who  may  undertake 
to  do  so."'  It  is  readily  granted  that  some  demand  always 
exists  in  every  line  of  business  for  a  supposedly  cheaper 
product  that  is  "just  as  good."'  but  we  must  deal  with  con- 
ditions as  they  now  are  and  not  with  mere  theories  of  this 
kind. 

The  agitation  at  present  on  foot  to  have  the  insurance 
underwriters  approve  certain  makes  of  refillable  fuses  now 
on  the  market  does  not  aim  to  standardize  refillable  fuses 
"that  cannot  be  improperly  refilled  by  anyone  who  may 
undertake  to  do  so,"  but  rather  to  permit  the  use  of  fuses 
that  anyone  can  reload  in  any  manner,  either  good  or  bad. 

The  existing  reloadable  fuses  are  refilled  by  replacing 
their  blown  fusible  element  with  new  ones.  Mechanical 
limitations  as  to  the  size  of  the  new  element  can  be  built 
into  such  fuses,  but  no  liinitation  can  be  put  on  the  char- 
acter of  the  material  of  which  the  new  fusible  links  are 
made. 

The  ease  with  which  any  existing  make  of  refillable  fuse 
can  be  reloaded  improperly  gives  rise  to  a  sufficiently 
serious  fire  hazard  to  warrant  the  underwriters  in  refusing 
to  approve  them.  Instances  have  come  under  the  writers 
observation  in  which  refillable  fuses  of  normal  appearance 
were  found  to  be  fused  at  double  their  rated  capacity  in 
ordinary  service. 

Mr.  Pardee's  letter  gives  the  idea  that  a  great  demand 
exists  for  refillable  fuses  which  are  as  reliable  as  approved 
cartridge  fuses.  It  may  throw  some  light  on  this  matter 
to  point  out  that  manufacturers  of  approved  fuses  have 
made  a  regular  business  of  reloading  blown  fuses  in  an  ap- 
proved manner  for  years,  at  prices  which  effect  a  saving  of 
about  60  per  cent  of  the  cost  of  new  fuses.  In  spite  of  this, 
the  number  of  fuses  returned  to  the  manufacturers  for 
reloading  is  only  a  few  per  cent  of  the  number  of  new- 
fuses  made. 

We  may  agree  with  Mr.  Pardee  that  some  demand  exists 
for  a  refillable  fuse  as  good  as  the  present  approved  in- 
closed fuse,  but  we  have  not  yet  seen  the  device  which 
satisfies  this  desirable  but  unattained  end. 

R.  C.  Patton, 

Electrical  Engineer,  D.   &■   W.   Fuse  Company. 
Providence.  R.  I. 
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Field  Excitation  Test  Lamps 

A  useful  adjunct  to  the  operating  equipment  of  a  large 
Western  turbine  station  is  a  bank  of  lamps  and  switches 
by  means  of  which  the  floor  attendant  can  determine  at 
any  time  which  machines  have  their  fields  excited.  The 
small  lamps  of  the  bank,  which  is  mounted  on  a  pedestal  at 


FIELD    EXCITATION'     TEST    LAMPS 

the  center  of  the  turbine  room,  are  each  connected  in  paral- 
lel with  one  of  the  turbine  fields,  and  by  closing  its  cor- 
responding switch  momentarily  the  operator  can  test  to 
find  on  which  units  the  excitation  switches  are  closed. 


Methods  of  Charging  Storage   Batteries 

A  detailed  discussion  of  the  various  methods  of  charging 
storage  batteries  for  use  with  straight-storage,  head-end 
and  axle-generator  systems  of  train  lighting  was  presented 
before  the  recent  Atlantic  City  convention  of  the  Associ- 
ation of  Railway  Electrical  Engineers  by  its  committee  on 
battery-charging  methods,  of  which  Mr.  J.  R.  Sloan,  of 
the  Pennsylvania  Railroad,  is  chairman.  Of  general  inter- 
est will  be  the  account  of  the  methods  for  straight-storage 
operation  which  have  applications  in  other  fields.  Six 
schemes  were  outlined,  as  follows,  the  cotnmittee  by  a 
majority  vote  recommending  the  method  of  constant- 
potential  charging  with  ballast  resistance,  using  ampere- 
hour  meters  and  shunt-trip  circuit-breaker  on  each  car. 

A.  Rate  of  charge  and  ampere-hour  input  determined  by 
operator  based  on  voltage  test  on  arrival  and  time  available, 
the  charging  current  being  regulated  by  manipulation  of 
rheostat. 

This  method  of  charging,  while  probably  used  to  a  greater 
extent  than  any  other  method,  cannot  be  considered  satis- 
factory. To  obtain  the  best  results  the  following  elements 
must  be  considered  and  proper  allowance  made  for  each : 

Make  and  type  of  battery. 

.Actual  capacity  of  battery. 

Physical  condition  of  battery,  with  respect  to  sulphate, 
density  and  level  of  electrolyte,  temperature,  short-circuits, 
condition  of  connections,  etc. 

Rate  at  which  the  battery  is  discharged  when  determin- 
ing arrival  voltage  test  and  the  length  of  tiine  this  dis- 
charge  continues   before   making   test. 

Time  that  has  elapsed  between  the  termination  of  dis- 
charge in  service  and  the  time  of  test  for  voltage. 

Drop  in  voltage  in  the  battery  connectors  and  in  the 
car  wiring. 

Time  available  for  charging. 

.^ccuracy  of  the  voltmeter  itself  and  the  accuracy  with 
which  it  is  read. 

It  is  obvious  that  many  of  these  factors  are  unknown 
<iuantities  to  the  operator,  and.  therefore,  he  cannot  give 


them  all  proper  weight,  l-'urtherniore,  when  there  are  a 
great  number  of  cars  to  be  charged  the  charging  rate  to 
the  battery  on  each  car  cannot  be  followed  closely. 

At  the  smaller  terminals  better  results  could  probably 
be  obtained,  especially  if  battery  voltage  readings  are 
frequently  taken  during  the  charge  to  determine  when  the 
voltage  has  reached  a  ma.ximum,  but  the  method  as  a 
whole  is  considered  unsatisfactory. 

B.  Ctuirging  current  held  approximately  constant  by 
manipulation  of  rheostat  and  state  of  charge  of  battery 
determined  by  constancy  of  voltage  pilot  cell,  readings 
being  taken  at  intervals  during  charge. 

This  method  of  charging  is  dependent  upon  the  accuracy 
with  which  the  voltmeter  is  read  and  the  assumption  that 
the  remainder  of  the  cells  are  exactly  similar  in  all  respects 
to  the  pilot  cell.  It  is  essential  that  when  obtaining  the 
voltage  readings  the  charging  current  be  maintained  at  the 
same  rate  and  that  identical  values  be  obtained  with  suc- 
cessive readings  at  least  a  half  hour  apart. 

It  is  known  that  the  assumption  made  above  is  erroneous, 
but  nevertheless,  if  properly  handled,  this  method  will  un- 
doubtedly result  in  prolonging  the  life  of  the  battery  over 
that  obtained  with  the  first  method  mentioned,  but  it  is 
believed  the  cost  of  operation  will  be  excessive  on  account 
of  the  amount  of  labor  involved  in  holding  the  current 
constant  and  in  obtaining  the  successive  voltage  readings. 

C.  Charging  current  held  approximately  constant  by 
manipulation  of  rheostat  and  state  of  charge  determined 
by  constancy  of  specific  gravity  of  electrolyte  of  pilot 
cell,  readings  being  taken  at  intervals  during  charge. 

This  method  is  dependent  upon : 

Class  of  battery. 

Temperature  of  electrolyte,  variations  of  which  must  be 
corrected  for. 

Accuracy  with  which  the  hydrometer  is  read  and  the 
care  taken  to  get  a  representative  sample  and  the  assump- 
tion that  the  remainder  of  the  cells  are  exactly  similar  in 
all  respects  to  the  pilot  cell. 

\\'hen  taking  the  specific  gravity  readings  it  is  essential 
that  identical  values  be  obtained  with  successive  readings 
at  least  a  half  hour  apart. 

Like  method  B,  it  is  known  that  the  assumption  that  all 
cells  in  the  battery  are  exactly  similar  to  the  pilot  cell  is 
in  error,  but  nevertheless,  if  properly  handled,  this  method 
will  undoubtedly  cause  less  depreciation  of  a  battery  in 
a  given  time  than  method  A.  However,  it  is  believed  that 
the  cost  of  operation  on  account  of  the  amount  of  labor  in- 
volved in  obtaining  the  successive  specific-gravity  readings 
would  be  even  greater  than  with  method   B. 

D.  Charging  current  maintained  approximately  constant 
b\  automatic  resistance,  the  resistance  being  controlled  by 
a  thermostat  governed  by  the  charging  current. 

This  method  of  charging  is  satisfactory  in  theory  (if 
proper  means  arc  provided  for  terminating  the  charge), 
inasmuch  as  the  charging  rate  can  be  set  at  a  value  which 
does  not  tend  to  produce  undue  depreciation  of  the  plates. 
In  practice,  however,  it  is  not  flexible,  as  in  case  of  cars 
with  short  layovers  the  rate  of  charge  cannot  be  increased 
without  adjusting  the  apparatus  to  permit  higher  currents. 
It  has  also  been  found  that  the  thermostat  is  affected  by 
weather  conditions,  there  being  considerable  variation  in 
the  current  flow,  without  any  change  having  been  made  in 
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the  adjiistiiu-dt,  acrording  to  the  variation  in  temperature, 
wind  velocity,  etc. 

£.  Charf^ng  current  held  approxitnately  constant  by 
manipuUition  of  rheostat,  and  ampere  input  determined 
by  ampere-hour  meter.  This  meter  so  designed  as  to  com^ 
Pensale  for  the  ampere-lwur  efficiency  of  the  battery  when 
the  battery  is  fidJy  charged,  acting  to  complete  a  circuit 
through  the  trip  coil  of  a  circuit-breaker.  This  breaker 
when  opened  cuts  the  battery  off  charge. 

This  method  of  charging  i.s  dependent  upon  the  accu- 
racy of  the  meter.  The  meter  .should,  therefore,  be 
checked  for  calibration  at  regular  intervals.  As  an  addi- 
tional check  on  the  meter,  voltage  and  specific-gravity 
readings  at  several  pilot  cells  should  be  taken  during  the 
latter  portion  of  charge  so  as  to  determine  that  when  the 
meter  indicates  a  complete  charge  the  battery  is  actually 
in  that  condition.  It  is  believed  that  this  method  will  give 
better  results  than  any  previously  mentioned.  In  order  that 
the  gravity  readings  may  be  reliable,  the  level  of  the  elec- 
trolyte in  all  cells  should  be  adjusted  previous  to  beginning 
the  charge,  and  the  specific  gravity  of  the  electrolyte  in 
all  cells  corrected  after  charge  is  completed,  allowance 
being  made  for  temperature. 

F.  A  definite  fixed  resistance  is  placed  in  series  with 
the  battery  and  a  definite  constant  voltage  is  maintained 
across  both  battery  and  resistance. 

With  this  method  the  ampere-hour  input  is  determined 
by  an  ampere-hour  meter  operating  a  circuit-breaker  to 
cut  the  battery  off  charge  as  in  method  E. 

Care  must  be  exercised  in  determining  the  proper  re- 
sistance and  voltage  to  use,  and  especially  must  the  voltage 
be  held  very  closely  approximating  the  predetermined 
value  chosen.  It  may  be  said  in  general  that  the  higher 
the  voltage  chosen  (which  conditions  the  use  of  the  greater 
charging  resistance)  the  greater  will  be  the  permissible 
fluctuation  of  voltage.  Increased  voltage,  however,  in- 
creases the  amount  of  energy  consumed  and  reduces  the 
amount  of  the  "taper"  effect. 

The  committee  believes  that  this  system,  known  as  the 
constant-potential  system,  is  most  preferable  of  the  various 
systems  considered  for  charging  batteries  operated  in 
straight  storage  service   for  the  reasons  that: 

The  minimum  amount  of  attention  is  required  from  the 
operator  who  has  only  to  connect  the  batteries  to  the  charg- 
ing plant. 

Resistance  and  voltage  being  taken  at  such  values  as  to 
permit  using  the  highest  current  rate  that  will  not  injure 
the  battery,  the  latter  will  be  fully  charged  in  a  minimum 
time.  Since  the  current  is  reduced  to  normal  at  end  of 
charge,  excessive  evolution  of  gas  at  this  portion  of  charge 
is  avoided,  thus  maintaining  the  efficiency  of  charge  and 
minimizing  the  depreciation  of  the  battery. 

Overcharging  of  the  battery  and  so  wasting  power  is 
eliminated,  as  energy  is  automatically  cut  off  on  comple- 
tion of  charge. 

The  results  obtained  will  depend  upon  the  accuracy  of 
the  meter  and  the  constancy  of  the  voltage.  With  regard 
to  this  point  the  remarks  under  method  D  applv  equallv 
well. 

This  method  has  the  disadvantage  that  the  rate  of  cur- 
rent flow  is  affected  by  the  physical  condition  of  the  bat- 
tery, that  is,  whether  the  cells  are  short-circuited  or 
sulphatcd  by  the  temperature,  level  and  specific  gravity  of 
the  electrolyte,  age  of  battery,  and  whether  antimony  and 
certain  impurities  are  present  in  the  cells. 

It  has  the  further  advantages  that  for  the  best  results 
it  is  probable  that  different  terminal  voltages  and  resist- 
ance will  probably  be  required  for  each  of  the  three  dif- 
ferent types  of  batteries,  namely.  Faure,  Plante  and  Edison, 
although  it  is  believed  that  very  good  results  will  be  ob- 
tained if  the  initial  charging  rate  (neglecting  the  first 
momentary  rush  of  current)  does  not  greatly  exceed  the 
three-hour  or  double  normal  rate  and  the  final  charging 


rate  does  not  greatly  exceed  tiie  normal  or  eiglu-iiour  rate 
of  the  riante  battery. 

In  a  minority  comment  included  with  the  report,  Mr. 
R.  Xorberg  declared  that  since  a  great  percentage  of  bat- 
teries as  actually  operated  are  far  from  normal,  such 
batteries  would  stand  a  great  chance  of  damage  if  charged 
according  to  the  recommended  method  E.  lie  therefore 
proposed  to  recommend  method  F  as  theoretically  the  best 
method,  where  the  voltage  of  the  battery  is  normal  and 
absolutely  known,  but  for  practical  purposes  under  general 
service  conditions  he  advised  method  E. 


Duplicate  Operation  of  Hot-Well  Pump 

To  insure  the  continuous  operation  of  the  hot-well  pump, 
it  is  often  advisable  to  provide  for  duplicate  sources  of 
power  supply.  In  one  Middle  West  plant  mounted  on  the 
frame  of  a  2000-kw  turbine  set  is  a  double-pole  double- 
throw  switch  by  means  of  which  the  pump  motor  can  be 
throw'n  onto  either  its  special  transformer  bank  or  a  dupli- 


CIRCUIT  FOR   DUPLICATE   OPERATION 

cate  set  provided  for  emergency  operation  in  case  the  fuses 
of  the  first  set  are  blown.  Each  circuit  feeds  a  pilot  lamp 
mounted  on  the  machine  frame,  so  that  the  attendant  can 
observe  at  a  glance  if  a  fuse  has  blown  in  either  line  or  it' 
the  operation  of  the  pump  has  been  interrupted. 


Selecting  Samples  of  Coal  for  Calorimeter  Test 

What  mt'tliod  is  commonly  used  lor  scIectiriR  representative  samples  <'l' 
coal  from  the  station  supply  when  calorimeter  tests  are  to  be  made?  Arc 
these  tests  of  much  value  as  station  records?  S.  B.  F. 

Where  coal  is  used  for  fuel  it  is  very  important  that  :i 
regular  analysis  be  made  and  a  record  kept,  so  that  the  coal 
consumption  for  different  months  can  be  compared.  When 
a  test  is  to  be  made  on  coal  used  for  fuel  an  amount  large- 
enough  to  be  representative  of  the  shipment  is  selected  and 
placed  upon  the  shoveling  floor.  This  pile  of  coal  is  then 
shoveled  into  two  equal  heaps  and  then  one  of  these  is 
selected  and  again  divided.  This  process  of  division  is  con- 
tinued until  the  amount  of  coal  left  in  one  heap  is  small 
enough  to  be  subjected  to  calorimeter  test.  The  calorimeter 
test  can  be  made  upon  a  small  amount  from  each  car  un- 
loaded during  the  month.  Where  the  plant  is  of  sufficient  size 
to  warrant  the  expense  it  is  better  to  install  instruments 
in  the  plant,  so  that  an  analysis  can  be  made  for  each  car 
of  coal  unloaded.  The  data  thus  obtained,  together  with 
the  aid  of  a  simple  and  inexpensive  instrument  for  measur- 
ing the  percentage  of  CO,  in  the  gas  of  combustion,  will 
be  of  great  help  in  the  boiler  room. 


Indirect  and  Semi-Indirect  Illumination 


W  h.it  ts  the  distinction  bctw 


indirect  and  serai-indirect  illu 


E.  R.  M. 

In  indirect  lighting  all  of  the  light  is  first  projected  onto 
the  ceiling  from  which  it  is  diffused  throughout  the  room. 
In  semi-indirect  illumination  part  of  the  light  reaches  the 
working  plane  directly  from  the  light  source  without  under- 
going ceiling  reflection.  Among  the  advantages  of  the  lat- 
ter form  over  pure  indirect  lighting  are  its  higher  efficiency 
and  the  absence  of  contrasting  dark  fixtures  silhouetted 
against  the  brightly  illuminated  ceiling  surface. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

The  Present  Status  of  the  Unipolar  Machine. — C.  Tret- 
tin. — The  large  unipolar  machine  driven  by  a  steam  tur- 
bine was  originally  developed  in  the  United  States,  first  by 
Noeggerath  and  later  by  Lamme,  and  has  been  able  to  hold 
its  own  in  spite  of  some  deficiencies  of  the  first  designs,  since 
high-speed  direct-current  turbo-generators  with  commuta- 
tors were  formerly  rather  unreliable  in  operation  or  did  not 
exist  at  all,  the  latter  being  the  case  in  the  United  States. 
The  rapid  development  of  the  steam  turbine,  which  now  is 
absolutely  reliable  for  speeds  of  3000  r.p.m.  and  outputs  of 
8000  hp,  leads,  however,  to  very  serious  requirements  of  a 
modern  turbo-generator.  The  high-speed  commutator 
direct-current  generator  has  been  much  improved  lately  so 
that  the  unipolar  machine  can  compete  with  the  direct- 
current  commutator  machine  successfully  only  in  the 
limited  field  of  generation  of  very  strong  currents  at  low 
voltages.  A  direct-current  commutator  machine  of  3000 
r.p.m.  is  now  perfectly  reliable  in  sizes  up  to  900  kw.  The 
author  outlines  the  designs  of  Xoeggerath  and  Lamme  and 
briefly  discusses  their  differences.  The  Noeggerath  design 
has  recently  been  taken  up  and  further  developed  by  the 
Siemens-Schuckert  company.  The  author  discusses  the  in- 
herent difficulties  in  the  construction  of  unipolar  machines. 
They  are  of  two  kinds,  namely,  electrical  difficulties  (re- 
action, eddy  currents),  which  have  been  studied  in  detail  by 
Noeggerath,  and  mechanical  difficulties  (stresses,  cen- 
trifugal forces,  etc.).  It  is  pointed  out  that  the  future  of 
the  unipolar  machine  depends  essentially  on  the  material 
of  the  slip-rings,  which  has  to  fulfil  the  following  require- 
ments: The  permeability  should  be  as  small  as  possible  to 
avoid  eddy  currents;  the  voltage  drop  below  the  brushes 
should  be  as  small  as  possible ;  the  mechanical  strength 
should  be  as  great  as  possible;  the  material  should  remain 
nicely  polished  at  high-current  densities  below  the  metallic 
brushes.  The  author  thinks  it  is  quite  possible  that  a  bronze 
will  be  found  which  fulfils  these  requirements.  In  plants 
in  which  very  high  currents  are  required  at  comparatively 
low  voltages  the  disadvantages  of  the  unipolar  machine  are 
of  less  account.  These  disadvantages  are  the  high  weight, 
the  low  efficiency  (82  to  86  per  cent),  and  the  necessity  of 
careful  attendance  at  the  brushes.  The  latter  disadvantage 
may  be  overcome  if  it  should  be  found  possible  later  on  to 
replace  the  metallic  brushes  by  graphite  or  carbon  brushes. 
The  unipolar  machine  has  at  present  one  great  advantage 
over  all  other  types  of  electric  generators.  This  is  its  great 
overload  capacity.  It  is  quite  possible  to  short-circuit  it 
at  full  voltage  without  any  danger  to  the  brushes  and  wind- 
ing. It  is  also  possible  to  overload  it  temporarily  by  even 
300  per  cent. — Dingler's  Polytechn.  Journal,  Vol.  328,  Nos. 
9  and  10,  1913. 

Electrolytic  Iron  for  Construction  of  Electric  Machines. 
—Max  Breslauer. — Electrolytic  iron  has  recently  been 
placed  on  the  market  in  Germany.  The  author  shows  that 
considerable  savings  in  active  material  in  the  construction 
of  electrical  machines  can  be  obtained  by  the  use  of  this 
chemically  pure  iron.  He  first  discusses  the  magnetic  prop- 
erties of  electrolytic  iron  in  comparison  with  other  kinds 
of  iron  and  then  takes  up  the  use  of  electrolytic  iron  in  the 
construction  of  induction  motors  and  transformers.  The 
paper  is  to  be  concluded  in  a  later  issue. — Elek.  Zeit..  lune 
12,  1913. 


Lamps  and  Lighting 

Tungsten-Filament  Lamps. — An  editorial  discussion  of 
the  recent  report  on  tests  of  tungsten-filament  lamps  made 
by  the  British  engineering  standards  committee.  The 
lamps  tested  were  those  on  the  market  some  eighteen 
months  ago  and  showed  great  improvements  over  the  older 
lamps  but  left  much  to  be  desired  with  respect  to  rating. 
The  objects  of  the  tests  were  to  obtain  data  as  to  the  degree 
of  uniformity  in  the  individual  lamps  composing  batches 
of  metallic-filament  lamps  of  given  nominal  ratings,  and 
also  to  obtain  data  as  to  the  behavior  of  metallic-filament 
lamps  on  life  tests,  with  a  view  of  ascertaining  the  value 
of  the  watts  per  candle-power  on  life  tests  which  coi- 
responds  to  a  given  candle-power  drop  after  1000  hours. 
The  lamps  were  assumed  to  have  been  manufactured  to 
conform  to  the  values  of  watts  and  candle-power  whicfi 
were  advertised  in  the  respective  makers'  catalogs  for  the 
rating  in  question.  From  the  target  diagrams  and  tables  it 
appears  that  "individual  lamps  on  the  market  at  that  time, 
with  the  exception  of  those  of  one  maker,  vary  consider- 
ably from  their  normal  ratings,  while  even  that  maker 
whose  lamps  do  not  so  vary  cannot  flatter  himself  exceed- 
ingly, as  the  lamps  in  question  were  supplied  to  a  govern- 
ment department,  a  type  of  consumer  that  is,  as  is  well 
known,  extremely  rigorous  with  its  lamp-testing,  so  that 
these  particular  lamps  can  hardly  be  considered  an  ordinary 
works  product.  As  regards  the  results  of  the  candle-power 
tests,  only  40  per  cent  of  the  batches  tested  came  within 
the  percentage  limits  laid  down  by  the  carbon-lamp  specifi- 
cation and  the  same  percentage  within  the  makers'  sug- 
gested limits.  On  the  wattage  basis  the  percentages  com- 
plying with  the  two  specifications  were  48  and  79  respec- 
ively."  The  percentage  limit  described  in  the  British 
standard  specifications  for  carbon  lamps  is  =t  I2j^  per  cent 
for  candle-power  and  =t  8  per  cent  for  watts.  Life  tests 
were  conducted  on  a  basis  of  1.2  watts  per  cp — that  is,  the 
voltage  was  found  at  which  each  lamp  consumed  1.2  watts 
per  cp  and  the  lamp  was  then  run  at  this  voltage  for  1000 
hours  or  until  it  broke.  Lamps  with  a  life  of  several  thou- 
sand hours  are  exceptional.  "Moreover,  the  percentage  of 
lamps  which  do  not  exist  even  for  1000  hours  is  higher 
than  would  be  believed,  especially  in  the  case  of  high- 
voltage  lamps.  The  candle-power  throughout,  however, 
seems  to  remain  sufficiently  constant  to  be  satisfactory,  and 
this  statement  applies  equally  to  both  high-voltage  and  low- 
voltage  lamps." — London  Electrician,  June  6,   1913. 

Regeneration  of  Incandescent  Lamps.— E.  A.  Krueger.— 
An  illustrated  description  of  his  method  of  regenerating 
incandescent  lamps  in  which  most  parts  of  the  lamp  can  be 
used  repeatedly  and  the  cost  of  regeneration  includes  only 
the  opening  of  the  globe,  substitution  of  new  filaments  and 
evacuation  of  the  globe. — Zeit.  f.  Releucht..  May  20,  1913. 

Metallic  Filament. — A  note  on  a  recent  British  patent 
(No.  9941,  1912)  of  F.  Hansen  and  W.  F.  Mohr.  To  in- 
crease the  specific  resistance,  tungsten  oxide  is  converted 
into  trioxide,  to  which  is  added  boric  acid-anhydride  to 
saturation.  This  is  then  dried  and  heated  in  a  neutral 
atmosphere  and  reduced  by  heating  with  zinc  powder. 
The  zinc  is  removed  and  is  made  into  a  paste  and  squirted. 
— London   Elec.  Eng'ing,  Mav  29,   19 13. 

Osram  Lamp  unth  Ductile  Tungsten. — H.  Remane. — An 
enlarged  illustrated  reprint  of  his  paper  presented  before 
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the  Polytechnic  Society  of  Uerl.n,  wliich  has  already  been 
abstracted  in  the  Digiest.-Zcit.  f.  Bclcucht.,  May  20  and 

'^'VucUIill  Lightitti:.—C.  E.  Clewell.— An  illustrated 
article  giving  notes  on  sticl-mill  lighting  and  emphasizing 
that  overhead  lighting  is  most  important.  Notes  are  given 
on  the  illumination  of  open-hearth  furnaces,  machine 
shops,  foundries,  pattern  shops  and  loa.ling  sheds  A 
table  is  added  giving  engineering  data  from  actual  lighting 
systems  in  typical  steel-mill  locations  by  means  of  arc 
lamps,  mercury-vapor  lamps  and  tungsten  lamps.— £/«. 
Journal.  June,   1913. 

Installations,  Systems  and  .\ppliances 
Relays.— A  note  on  a  recent  liritish  patent  (  No.  30,059, 
1912)  of  F.  H.  Nicholson.  A  U-tube  containing  a  conduct- 
ing liquid,  for  example,  mercury,  is  pivoted  so  that  it  can 
turn  freelv.  A  magnetic  tUix  is  maintained  by  a  U-shaped 
electromagnet  directlv  through  the  conducting  liquid  in  the 
central  portion  of  the  U-tube  through  which  the  feeble  cur- 
rents arc  causc.l  to  pass.  The  interaction  of  the  flux  pro- 
duced by  this  current  with  the  permanent  flux  sets  up  a 
flow  of  the  liquid,  which,  therefore,  rises  in  one  of  the  end 
chambers  an.l  falls  in  the  other.  The  center  of  gravity 
being  thus  disturbed  the  tube  tilts  and  closes  the  local  cir- 
cuit.—London  nice.  F.itg'iii!:.  June  12,  1913. 

Resistors  for  High  Temferalures.—h  note  on  a  recent 
British  patent  (No.  111,380,  1912)  of  G.  Cooper  and  the 
British  Prometheus  Company.  The  resistor  surface  is  im- 
pregnated with  a  colloidal  solution  of  one  or  more  of  the 
noble  metals.  To  effect  this  a  layer  of  oxide  or  other 
absorbent  compound  is  formed  on  the  surface  of  the  re- 
sistor, the  coating  solution  is  then  applied  and  subjected  to 
heat  and  heavy  pressure  by  a  suitable  machine.— London 
Elec.  Eng'ing,  June  12,  191 3. 

Electrophysics  and  Magnetism 
Glo-w  Discharge  from  Wires.—}.  S.  Townsend.— The 
force  required  to  produce  a  discharge  from  the  surface  of  a 
wire  is  investigated  theoretically,  on  the  hypothesis  that  the 
conductivity  of  the  gas  is  produced  by  the  ions  generated  by 
the  collisions  of  positive  and  negative  ions  with  molecules 
of  the  gas.  The  case  in  which  the  discharge  takes  place 
from  a  wire  to  a  large  coaxial  cylinder  is  considered,  and 
the  critical  forces  at  the  surfaces  of  wires  of  various  diam- 
eters, corresponding  to  different  pressures  of  the  gas  be- 
tween the  wire  and  the  cylinder,  arc  deduced  from  the 
sparking  potentials  for  parallel  plates  at  various  distances 
apart.  The  forces  calculated  by  the  theory  are  in  good 
agreement  with  experimental  determinations. — London 
Electrician,  June  6,  1913. 

Disintegration  of  Radium  A.—W.  Makower  and  S. 
Russ.— .\n  abstract  of  a  (British)  Physical  Society  paper. 
When  an  atom  of  radium  .\  disintegrates  an  alpha  par- 
ticle is  expelled  which  carries  with  it  two  positive  atomic 
charges.  At  the  same  time  the  radium  B  atom  formed 
recoils  with  a  single  positive  charge.  To  account  for  these 
facts  it  is  necessary  to  suppose  that  three  negative  elec- 
trons are  expelled  during  the  process.  If  these  are  emitted 
with  a  high  velocity,  they  should  appear  as  beta  rays 
capable  of  detection  by  the  ionization  they  produce  or  by 
their  photographic  action.  On  the  other  hand,  they  might 
consist  of  a  slowly  moving  delta  radiation  which  would 
escape  detection  by  either  of  the  above  methods.  The  ex- 
periments which  were  made  by  both  methods  in  the  hope  of 
detecting  beta  rays  from  radium  .\  failed  to  reveal  any 
such  radiation. — London  F.leclrician.  June  6,  1913. 
Units,  Measurements  and  Instruments 
Vibrator  Galranometer  Design. — H.  F.  Haworth. — .An 
abstract  of  a  (British)  Physical  Society  paper,  (i)  The 
maximum  amount  of  power  available  for  vibrating  the  mov- 
ing system  of  a  vibration  galvanometer  of  the  moving-coil 
type  is  l'^/4R.    As  the  frequency  of  the  instrument  is  raised 


the  losses  increase  rapidly,  and  hence  it  is  advantageous  ■ 
to  be  able  to  increase  the  useful  power  input  per  unit  volt-  l 
age.  To  do  this  the  resistance  of  the  instrument  must  be 
decreased.  This  can  be  done  in  a  galvanometer  of  the 
Duddeil  type  by  leading  the  current  in  and  out  at  the  bot- 
tom bridge  and  short-circuiting  the  wires  at  the  top 
bridge,  and  it  results  in  a  great  increase  of  sensibility.  A 
lower  resistance  also  requires  a  lower  flux  density.  (2) 
Owing  to  the  losses  in  the  moving  system  increasing  at  a 
greater  rate  than  the  first  power  of  the  frequency,  and 
inasmuch  as  the  frequency  of  the  system  increases  at  a 
lower  rate  than  the  reciprocal  length  of  the  string  on  ac- 
count of  the  mass  of  the  mirror,  the  flux  density  must  be 
increased  as  the  frequency  increases  in  order  that  tlie  l)ack 
emf  of  the  moving  system  may  always  be  half  that  of  the 
applied  potential  difference.  As  the  losses  are  low  at  low 
frequency  and  the  mass  of  the  mirror  is  not  large,  then 
compared  with  the  mass  of  the  wire,  the  flux  density  re- 
quired is  moderate,  but  at  high  frequencies  the  flux  density 
required  is  large.  In  order  to  obtain  this  result  economically 
it  is  convenient  to  make  the  depth  of  the  poles  small  com 
pared  with  the  maximum  length  of  the  wires.  This  gives  a 
sufficient  field  for  the  long  wires,  and  for  short  wires  om 
is  able  to  obtain  the  necessary  flux  density  because  the  total 
flux  can  still  be  put  through  the  moving  system.  (3)  .\ 
combination  of  (i)  and  (2)  makes  a  very  satisfactory  in- 
strument v/ith  a  much  flatter  voltmeter-sensibility-frequency 
curve  than  is  obtained  usually. — London  Electrician,  June 

6,  1913- 

Energy  Losses  in  Condensers. — L.  W.  .Austin. — An  ac- 
count of  measurements  of  energy  losses  in  some  condensers 
used  in  high-frequency  circuits  at  a  maximum  cnif  of  14.500 
volts,  this  being  the  value  frequently  employed  in  the  newer 
wireless  sets.  The  losses  in  the  compressed-air  condenser 
used  (0.00575  mf)  amount,  at  a  pressure  of  15  atmospheres, 
to  an  equivalent  resistance  of  between  o.i  ohm  and  0.2  . 
ohm.  Condensers  in  which  brushing  is  prevented  by  the  1 
nature  of  their  construction  show  no  change  in  resistance 
between  the  limits  of  observation,  4000  to  20,000  volts, 
indicating  that  the  internal  losses  are  indepen<lent  of  the 
voltage.  Leyden  jars  of  commercial  types  immersed  wholly 
in  oil  show  losses  only  slightly  greater  than  those  of  the 
compressed-air  condenser.  The  paper  and  micanite  con- 
densers tested  show  very  much  larger  losses.  The  resist- 
ances of  the  different  Leyden  jars  in  air  vary  between 
I  ohm  and  1.8  ohms  at  14.500  volts.  Between  10,000  volts 
and  20,000  volts  the  equivalent  resistance  increases  approxi- 
mately in  proportion  to  the  square  of  the  voltage.  Placing 
Leyden  jars  in  parallel  series,  the  capacity  remaining  the 
same,  does  not  diminish  their  brushing  losses  below  20,000 
volts.  Immersing  only  the  edges  of  the  conducting  coat- 
ings of  Leyden  jars  in  oil  gives  an  equivalent  resistance 
midway  between  that  when  wholly  in  air  and  that  when 
wholly  in  oil.  Brushing  losses  are  much  increased  by  any 
semi-conducting  material  on  the  surface  of  the  glass  at  the 
edges  of  the  conducting  coatings  of  Leyden  jars. — Bulletin 
Bureau  of  Standards.  Vol.  IX.  Xo.  i,  1913. 

Aluminum  Vakr. — J.  Zenneck. — .\n  article  illustrated 
by  diagrams  on  electrolytic  cells  with  an  aluminum  elec- 
trode and  a  lead  electrode  and  a  5  per  cent  solution  of  am- 
monia phosphate.  The  author  emphasizes  the  importance 
of  high-current  densities  not  only  during  the  process  of 
formation  of  the  cell,  but  also  after  the  stationary  condi- 
tion has  been  reached.  He  also  describes  experiments  made 
with  high-frequency  currents.  His  results  show  that  even 
with  frequencies  of  4.000  or  10,000  cycles  per  second  a  good 
rectifying  effect  can  be  obtained,  but  that  a  high-current 
density  is  necessary  to  give  a  good  valve  effect.  In  order 
to  use  a  high-current  density  cooling  of  the  aluminum  elec- 
trode is  necessary  and  the  arrangement  used  by  the  author 
for  this  purpose  is  described.  The  aluminum  cell  may  be 
used  for  transformation  of  frequencies,  as  shown  in  Fig.  i 
in  which  the  condenser  circuit  L  C  is  tuned  to  double  the 
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frequency  of  the  alternating  current  supplied  by  the  ma- 
chine M.  The  author's  experiments  show  that  with  a  fre- 
quency of  4000  and  10,000  cycles  per  second  from  the  ma- 
chine strong  oscillations  having  a  frequency  of  8000  or 
20,000  cycles  per  second  are  obtained  in  the  condenser  cir- 
cuit. Fig.  2  shows  a  modification  of  the  arrangement  in 
which   a   direct   current    is   superposed    on    the    alternating 


FIGS.    I    AND   2 CURRENT   DIAGRAMS    FOR    TRANSFORM ATIO.N    OF 

FREQUENCY 

current  by  inserting  the  storage  batteries  A  as  shown. 
When  the  number  of  batteries  was  properly  chosen  the 
effect  was  considerably  improved,  although  the  current 
taken  from  the  storage  batteries  was  only  about  i  milliani- 
pere. — Phys.  Zcit.,  June  15,  1913. 

Electrodynamometer  for  Heavy  Currents.  —  P.  G. 
.\gnew. — An  illustrated  description  of  a  tubular  electro- 
dynamometer  for  heavy  currents.  To  obtain  the  same  cur- 
rent it  is  usual  to  strand  the  windings  of  the  field  coils  of 
electrodynamometers,  and  the  strands  should  also  be  thor- 
oughly mixed,  so  that  all  shall  have  the  same  effective  re- 
sistance and  inductance.  For  heavy  currents  this  becomes  a 
matter  of  extreme  difficulty.    The  author  describes  a  tubular 


instrument  consists  of  two  coaxial  copper  tubes,  thus  giving 
a  circular  magnetic  field  in  the  space  between  the  tubes. 
On  direct  current  the  distribution  may  be  assumed  to  be  uni- 
form over  the  cross-section  of  the  tubes,  but  on  alternating 
current  the  stream  lines  are  crowded  toward  the  outside  of 
the  inside  tube  and  toward  the  inside  of  the  outside  tube, 
and  the  amount  of  this  change  depends  upon  the  frequency. 
But  with  a.xial  symmetry  the  magnetic  field  at  any  point  is 
independent  of  the  current  distribution.  Expressed  in  the 
usual  terms  there  is  no  magnetic  field  between  the  tubes  due 
to  the  outside  tube,  and  that  due  to  the  inside  tube  is  in- 
dependent of  the  skin  effect.  The  construction  of  the  in- 
strument is  described  and  its  constants  and  dimensions  are 
given,  together  with  results. — Bulletin  Bureau  of  Standards, 
Vol.  VIII,  No.  4,  1913. 

Air  Condensers. — H.  Schering  and  R.  Schmidt. — A 
translation  in  abstract  of  their  recent  German  paper  on 
the  construction  of  air  condensers  at  the  Reichsanstalt. — 
London  Electrician,  May  30,  1913. 

Telegraphy,  Telephony  and  Signals 

Mechanical  Devices  to  Assist  Manual  Operation  of  Tele- 
phone Exchanges. — W.  Slingo. — A  paper  read  at  the  joint 
meeting  of  the  (British)  Institute  of  Electrical  Engineers 
and  the  Societe  Internationale  des  Electriciens  in  Paris. 
Apparatus  by  which  operators  can  be  assisted  in  dealing 
with  the  traffic  of  the  ordinary  manual  telephone  exchanges 
are  described  in  detail.  These  include  traffic  distribution, 
call-wire  selectors  and  alarm  signals.  On  groups  of  out- 
going call-wires  between  very  busy  exchanges  much  trouble 
has  been  experienced  as  a  result  of  confusion  during  busy 
periods  owing  to  one  operator  interrupting  another  in  their 
desire  to  dispose  of  the  traffic  and  delay  experienced  by  the 
A  operators  in  finding  a  slack  call-wire  at  such  periods. 
An  automatic  call-wire  selecting  equipment  has  been  in- 
stalled at  the  Central  Exchange,  London,  which  has  for  its 
object  the  selection  and  isolation  of  a  call-wire  when  one 


jfl  Po6i!:ion. 


Mdj/'r"cperdi:^  before  /fe/dy  '/C tJie  /itter  being- 
c/orr-acC//re-  c'ue  Co  iCz  /scho^f'i  mncfing'  bein^ 


To  A  qoera^r 


<U 


tl 


Pt/at  /amp. 


i    l&ii^^ 


ToBoperaeor 
(/'jiem'/rg-  tdfio). 


/diat 
ffalij/  Mj.eo //re/^ , 


^^^:r- 


Oriymg-  I  AtO 

mdgnic 
d;!ioc,aCeH    .    fl/ot  conCro/ Aei/. 


■a-'hri't'l 


r^o^-'^f      il  r'as^e  Co 

?b  py^CccrSna/ Arcs/ 

--^spond4nirpt>sit/OfT  ts 

\ocrupiC</. 


■/a^Cpas^ 


\c:.rrespurO'/7^  poi/CtO/7  /j 


-  T 


DET.Ml.S    OF    SELECTIVE    MECHANISM 


electrodynamometer  in  which  an  entirely  different  means  of 
obtaining  the  same  end  is  employed.  Evidently  the  ultimate 
requisite  in  an  instrument  for  transferring  from  alternat- 
ing to  direct  current  is  that  the  torque  shall  be  the  same, 
and  it  is  immaterial  whether  we  make  the  current  distri- 
bution the  same  or  the  field  due  to  the  current  the  same. 


is  required  by  an  A  operator.  There  are  10  call-wires  in 
the  group  affected,  which,  before  the  introduction  of  the 
new  conditions,  were  operated  from  10  call-wire  keys,  the 
circuits  of  which  were  multipled  over  160  A  positions. 
When  the  selecting  equipment  was  introduced  the  ten  keys 
per  position  were  replaced  by  one  key  per  position.     Each 
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presses  her  call-win  ki\.  Tin-  rctlalion  continues  until  tlit 
wipers  find  an  i<lle  It  (>|ierator,  when  the  A  operat'T  i>  able 
to  pass  lur  call.  Mori-  than  one  .\  operator  canni>t  obtain 
connection  with  the  same  H  operator  at  the  same  time.  A 
click  is  heard  in  the  .\  operators  receiver  when  a  disen- 
gaged call-wire  is  obtained.  A  lamp  located  on  the  chief 
supervisor's  desk  glows  when  all  the  accessible  B  positions 
are  simultaneously  en^aKed  with  traflic  passing  over  the 
call-wires.  I  he  continued  glowing  ol  this  lamp  will  indi- 
cate that  delay  is  being  occasioned,  the  A  operators  having 
difficulty  in  finding  a  tree  13  operator,  and  that,  therefore, 
additional  B  positions  should  be  staffed  to  cope  efficiently 
with  the  traffic.  The  details  of  the  selective  mechanism  are 
shown  in  I-'ig.  3.  Kach  .\  position  is  provided  with  a  se- 
lector, and  each  selector  has  associated  with  it  two  relays, 
an  R  relay  and  a  T  relay.  The  contact  banks  of  the  se- 
lectors are  multipled  together  and  are  connected  to  the 
group  of  B  positions,  so  that  each  B  position  is  represented 
on  each  bank  by  a  separate  set  of  contacts.  With  each  B 
position  there  is  associated  an  H  relay  and  a  retardation 
coil.  The  a  and  b  arms  of  the  selectors  are  connected  with 
the  A  operator's  telephone  circuits  through  contacts  of  the 
associated  T  relays,  and  the  selector  bank  contacts  are  con- 
nected with  the  B  operator's  telephone  circuits  through  con- 
tacts of  the  H  relays.  On  the  depression  of  a  call-wire  key 
by  an  .\  operator,  the  arms  of  that  selector  which  corre- 
sponds to  the  particular  position  concerned  commence  to 
seek  over  the  contact  bank,  and  automatically  come. to  rest 
on  the  contacts  of  the  first  accessible  and  disengaged  B 
position.  The  T  relay  associated  with  the  A  position  and 
the  H  relay  associated  with  the  B  position  are  now  oper- 
ated, so  that  the  two  speaking  circuits  arc  connected.  On 
the  release  of  the  call-wire  key  on  the  .\  position  the  se- 
lector arms  do  not  move  from  the  position  occupied.  The 
T  and  H  relays  are,  however,  released,  and  disconnect  the 
A  operator's  telephone  circuit  from  the  B  operator's  cir- 
cuit. During  the  time  the  call-wire  is  in  use  the  T  relays 
remain  operated,  and  this  renders  the  multiple  contacts  on 
the  particular  B  position  engaged  against  the  other  select- 
ors by  reducing  the  potential  on  the  /  contacts  from  22 
volts  to  nearly  earth  potential.  The  T  relays  of  other  se- 
lectors whose  arms  may  pass  over  these  contacts,  there- 
fore, will  not  be  operated.  When  a  B  position  is  rendered 
inaccessible  to  the  selectors  by  the  B  position  call-wire  key 
being  normal,  the  battery  is  disconnected  from  the  /  con- 
tacts corresponding  to  the  position  so  that  in  this  case  also 
the  T  relays  of  searching  selectors  will  not  be  operated. 
^fotnr  interrupters  are  used  for  supplying  the  interrupted 
current   to  drive  the  selectors. — London   Electrician.  June 

I.I.  i')i.'5- 

Miscellaneous 

Liglitning  Rods. — S.  Ruppel. — A  report  to  be  presented 
at  the  annual  convention  of  the  German  Association  of 
Electrical  Engineers  on  the  protection  of  buildings  against 
lightning.  The  author  emphasizes  that  there  are  still  many 
regulations  concerning  lightning  rods  in  existence  which 
make  their  construction  and  maintenance  difficult.  For  this 
reason  the  number  of  buildings  provided  with  lightning 
rods  is  still  small,  and  this  is  especially  true  in  agricultural 
districts.  Since  93  per  cent  of  all  the  damage  done  by 
lightning  occurs  in  agricultural  districts,  lightning  rods 
should  be  provided  there.  The  largest  part  of  the  damage 
done — about  92  per  cent — is  due  to  fires  caused  by  light- 
ning which  could  have  been  prevented  by  very  simple  light- 
ning rods.  Simple  lightning  rods  could  be  constructed  any- 
where if  the  rules  of  the  Berlin  Electrical  Society  were 
followed.  Municipalities  should  erect  them,  lilck.  Zeil.. 
June  5.  1913. 

Electric  Shock. — J.  P.  I.angi-OIS. — A  long  discussion  on 
accidents  by  electric  shock  and  electric  execution,  dealing 
especially  with  the  eflFect  of  the  voltage,  the  current,  the 
resistance  of  the  body,  the  time  of  contact,  the  position  of 
the  electrodes,  the  frequency,  etc.     Notes  are  added  on  the 


ircatnienl  and  the  revival  of  people  suffering  from  elecir 
shock. — keltic  Gen.  des  Sciences,  April  30.  1913  (abstract, 
in  La  Liimiere  Elec,  May  31,  1913). 

Karcts. — An  obituary  notice  of  Josef  Kareis,  one  of  1, 
founders  and  the  first  secretary  of  the  Electrical  Soci.  ■ 
of  \"ienna. — Lick,  und  Masch.  (N'iennal.  June  i,  1913. 
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WlKI.NG    Ul.\GH.VMS   OF   ElECTKICAL   APPARATUS  A.ND    InsT.M- 

i.ATiONS.  New  York:  McGraw-Hill  Publishing  Com- 
pany. 439  diagrams.  254  pages.  Price.  $2. 
.V  collection  of  circuit  diagrams,  taken  from  actual  prac 
tice.  representing  more  or  less  completely  all  branches  u; 
the  electrical  art  except  telephony  and  telegraphy.  Arniii 
turc  winding  is  not  included,  as  the  publishers  state  that  ;•. 
would  occupy  too  much  space.  Obviously  the  materia 
has  been  gathered  almost  entirely  from  manufacturer- 
bulletins,  but  it  embraces  in  a  single  publication  drawing: 
obtained  from  a  large  number  of  sources.  The  subjects 
covered  are  generators,  feeders,  transformers,  regulators, 
converters,  batteries,  boosters,  substations,  motors,  motor 
control,  distribution,  lamp  mechanisms,  rheostats,  control- 
lers, arresters,  instruments,  circuit-breakers,  railway  sig- 
nals and  interior  wiring.  The  drawings  almost  without  ex- 
ception arc  clear  and  distinct.  Where  they  are  not  entirely 
self-explanatory  a  brief  text  is  added.  This  volume  should 
be  of  considerable  service  to  the  practising  electrical  engi- 
neer. 


La  Tei.egraphie  et  la  Telepho.nie  Si.multa.nees  et  la 
Telephone  Multiple.  By  K.  Bcrger.  Translated 
into  French  by  P.  Le  Normand.  Paris:  Gauthier- 
N'illars.  134  pages,  iii  illus.  Price,  4.5  francs. 
.\  treatise  on  simultaneous  telegraphy  and  telephony  as 
well  as  on  multiple  telephony,  from  the  standpoint  of  the 
engineer.  Tlie  presentation  is  according  to  the  telegraph- 
telephone  systems  of  the  German  government.  .-K  very 
brief  historical  sketch  of  the  subject  is  given  in  the  intro- 
duction. The  work  is  then  divided  into  two  sections, 
namely,  (i)  simultaneous  telegraphy  and  telephony,  (2) 
multiple  telephony,  or  simultaneous  multiple  telephonic 
conversation  over  a  circuit  or  group  of  circuits,  with  spe- 
cial reference  to  phantom  circuits.  Various  arrangements 
which  have  been  developed  in  America  are  not  referred  to 
in  the  book,  which  is  confined  to  German  systems.  The 
treatment  is  very  practical  and  detailed,  however,  with  re- 
spect to  those  systems.  The  book  will  recommend  itself  to 
telegraph  and  telephone  engineers  interested  in  European 
systems. 

Book  of  Standards.  1913.  National  Tube  Company,' 
Pittsburgh,  Pa.  559  pages,  illus.  Price,  $2. 
This  volume  contains  tables  and  useful  information  per- 
taining to  tubular  goods  as  manufactured  by  the  National 
Tube  Company.  It  is  got  up  in  regular  handbook  style, 
the  mechanical  work  being  excellent.  Besides  a  great  many 
practical  data  on  piping  and  tubing  for  all  uses,  there 
are  140  pages  on  tubular  wrought-steel  poles;  also  data  on 
tubular  columns,  tubular  and  solid  beams,  flow  and  meas- 
urement of  water,  physical  properties  and  flow  of  gases, 
steam  and  air.  tables  of  the  properties  of  tubes  and  bars, 
and  conversion  tables.  Other  useful  features  are  a  glos- 
sary of  terms  used  in  the  pipe  and  fitting  trade  and  an 
extended  list  of  definitions.  The  volume  is  well  indexed 
One  of  the  commendable  features  is  the  practice  of  giving 
the  source  or  authority  for  the  engineering  data  presented 
Altogether  this  makes  a  very  handy  volume  for  the  engi 
neer  who  needs  data  on  piping  or  tubing  more  or  less  fre- 
quentlv  in  his  work. 
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ELECTRICAL     \\- O  R  L  D 


New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Receptacle  Socket 

A  new  receptacle  illustrated  herewith  has  been  brought 

out  by  the  Chi-Ill-Electric  Conipan)',  5124  North  Ashland 

Avenue,  Chicago.     It  consists  of  a  porcelain  receptacle  and 

a    galvanized-steel    con- 

I 


diiit-box  cover  made  in 
3-in.  and  4-in.  sizes  to 
lit  all  standard  conduit 
boxes.  A  yoke  is  placed 
under  the  shoulder  of 
the  porcelain  receptacle, 
clamping  the  steel  cover 
to  the  porcelain  and 
also  acting  as  a  rein- 
forcement to  the  latter. 
A  brass  finishing  cover 
is  placed  over  and  fast- 
ened to  the  steel  cover. 
The  screw  shell  is  fastened  to  the  porcelain  by  means  of 
legs  to  which  the  shell  is  riveted.  These  legs  extend 
through  the  porcelain  and  are  connected  to  riveted  and 
soldered  contacts  on  the  back  of  the  socket.  Other  types 
of  receptacles  are  made  without  the  galvanized-steel  cover 
and  without  the  finishing  plate,  a  plain  polished  bras^ 
cover  taking  the  place  of  the  steel  cover  and  finishin;,' 
plate.  Plain  brass  plates  are  made  in  3-in.  and  4-in.  sizes 
to  fit  standard  outlet  boxes. 

.■\  valuable  feature  characterizing  the  Chi-IU  socket  is 
the  distance  that  is  provided  between  the  polarities.  The 
contacts  of  the  device  are  so  arranged  as  to  give  easy 
access   to   the   wiring. 


KECEI'T.VCI.E    SOCKET 


All-Porcelain  Socket 

In  the  all-])urcelain  socket  shown  in  the  accnmpanying 
illustration  a  quick  make-and-break  switch  mechanism  is 
used,  which  accounts  in  part  for  the  high  660-watt,  250- 
volt  rating  secured.  This  switch 
is  smaller  than  the  socket  which  it 
supersedes,  and  is  easier  to  install. 
The  casing  consists  of  two  halves, 
to  one  of  which  the  mechanism  is 
permanently  attached.  To  wire  the 
socket  only  one  screw  need  be  re- 
moved, allowing  the  halves  to  be 
separated.  This  makes  accessible 
tile  two  binding  screws  to  which 
the  cord  is  attached.  A  reducing 
bushing  for  the  cord  is  supplied  and 
provision  made  for  standard-socket 
shade  holders.  The  indicating 
operating  bar  is  situated  where  the 
thumb  and  finger  are  naturally 
placed  when  grasping  the  socket.  As  the  push-bar  is  in 
a  horizontal  plane,  the  socket  is  not  twisted  or  jarred  when 
operated,  and  only  one  hand  is  required. 

The  660-watt  rating  makes  this  push-button  socket  par- 
ticularly suited  for  use  with  heating  and  cooking  appliances 
and  small  motor-driven  devices.  As  there  is  also  a  demand 
for  a  porcelain  socket  of  this  kind   for  fixture  work,  it  is 


PORCEIAIN    SOCKET 


-Manufacturing  Company,  of  .Mllwauke 
marketing  of  such  a  model  with  11.  IJ5  ii 
in.  brass  nozzles. 


contemplates  the 
0.25  in.  and  0.375 


Motor-Driven  Typewriter 

The  motor-driven  typewriter  and  adding  machine,  ilhis- 
trated  lierewith,  is  manufactured  by  the  Crawlev  Coinpan\, 
185  Madison  Avenue,  New  York  City,  .\lthough  it  is 
driven  by  an  electric  motor  contained  within  the  case,  the 
entire  action  is  purely  mechanical,  and  in  this  respect  the 
machine  differs  widely  from  all  previous  attempts  to  pro- 
duce an  electric  typewriter,  as  there  are  no  contacts  to  be 
made  and  broken.  The  motor  runs  continuously,  driving  a 
belt,  which  belt  in  turn  drives  a  jack-shaft  to  which  the 
type-bar  operating  mechanism  is  attached.  The  carriage 
throw-back,  line  space  and  adding  mechanism    (  which  last 


.\l(l  IIIK-Iil;  l\l-.\       I  \  CKW  Kl  I  Kl< 

named  1.^  cniitaiiu-cl  ni  ihe  same  case)  are  all  likewise  eKc- 
trically  driven. 

The  idea  has  been,  as  the  manufacturers  point  out,  to 
supply  electrical  energy,  which  is  cheap,  to  take  the  place 
of  human  energy,  which  is  costly.  It  is  estimated  that  on 
the  Crawley  electric  typewriter  the  stenographer  annually 
saves  some  300  miles  in  distance  traveled  by  her  fingers,  to 
sav  nothing  of  the  energy  conserved.  This  is  due  to  the 
fact  that  the  type-bar  action  is  virtually  set  on  a  "hair- 
trigger"  like  an  automatic  gun  or  like  a  linotype  machine 
and  the  depression  of  the  keys  is  but  3/16  in.  as  compared 
to  ^  in.  on  the  manually  operated  typewriter. 

An  additional  feature  is  found  in  the  small  lever  on  the 
side  of  the  machine  by  which  the  tension  on  the  actuating 
spring  may  be  strengthened,  thus  making  the  blow  of  the 
type  harder  for  carbon  work. 

The  motor  is  of  a  special  type  designed  and  manufactured 
by  the  Westinghouse  Electric  &  Manufacturing  Company 
after  considerable   investigation   and   exhaustive  testing  of 
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Cable  Hanger  for  Mine  Service 

A  cable  hanger  to  facilitate  the  hanging  of  feeders  in 
mines  has  recently  been  placed  on  the  market  by  the  Elec- 
tric Service  Supplies  Company,  of  Philadelphia,  Pa.  These 
hangers  are  designed  for  holding  cable  of  from  0.5  in.  to 


,s  i:!.ECTRICAI. 

Arc-Lamp  Hanger 

Tile  impDri.im  leatiire  "i  ilir  arc-lamp  hanger  recently 
brought  nut  by  the  l.iiic  .Material  Company  of  South  Mil- 
waukee. Wis.,  lies  in  the  fact  that  even  though  the  insu- 
lator lie  broken  the  lamp  cannot  be  dropped.     \  transverse 


HA.NI.F.H    FOR    .\RC    LAMP 


>^-in.  rivet,  which  passes  under  a  malleable-iron  yoke  con- 
necting two  vertical  bolts,  blocks  the  fall  of  the  yoke  to 
which  the  pigtail  lamp  hook  is  secured.  It  is  stated  that  the 
insulation  will  resist  a  pressure  of  20,000  volts. 


Portable  Phase-Rotation  Indicator 

When  installing  polyphase  motors,  generators,  meters, 
etc.,  it  is  frequently  found  that  the  direction  of  rotation  is 
reversed  owing  to  the  transposing  of  windings  or  leads 
which  cause  incorrect  phase  rotation.  This  is  especially 
true  when  motors  or  meters  are  connected  up  by  the  con- 
struction men,  who  frecpiently  find  it  necessary  to  reverse 
leads  and  cables. 

Changes  in  shop  or  distribution  circuits  causing  acci- 
dental reversal  of  phase  may  cause  serious  damage  if  the 
men  installing  the  equipment  do  not  check  out  the  phase 
position.  The  process  of  conlirming  these  positions  is 
somewhat  difficult  for  the  ordinary  man  to  understand,  as 
it  involves  the  use  of  complicated  connections  and  phasing 
lamps.  When  it  is  absolutely  necessary  to  have  motors 
start  in  the  correct  direction,  such  as  on  presses,  elevators 
and  certain  shop  tools,  it  is  essential  that  the  phase  rota- 
tion be  predetermined. 

The    port.ible    phase-rotation    indicator    illustrated    here- 


INSTRIMKNT    FOR     DETERMINING    l'H.\SE    TOSITION 

with  indicates  on  the  dial  the  phase  position  in  polyphase 
circuits.  Its  conn.-.ii.m  to  the  circuit  requires  no  more 
experience  than  is  i  issary  to  connect  up  a  voltmeter. 
Deflection  of  the  puiiitvr  to  ihe  right  or  left  indicates  the 
phase  position,  enabling  the  correct  installation  of  equip- 
ment initially.  This  indicating  instrument  i^  manufactured 
by  the  Delta-Star  Electric  (  .>;ii!miiv.  rhi.:,i<ro   111 


CABLE    HANGER    WITH    CABLE    IN    PLACE 

1  in.  in  diameter  inclusive  and  permit  the  placing  or 
removal  of  the  cable  after  the  hanger  has  been  perma- 
nently installed.  As  shown  in  the  illustration  the  hanger 
consists  of  two  split  porcelain  insulators  notched  and  fitted 
together  to  receive  the  cable.  The  porcelain  insulators  arc 
fastened  together  with  bolts  extending  through  the  cast- 
iron  head.  The  clamping  surface  of  the  insulators  is 
ribbed  to  prevent  any  tendency  of  the  cable  to  slip  through 
the  clamp  and  damage  the  insulation.  These  hangers, 
which  are  3.25  in.  wide  and  4.5  in.  high,  are  supported  by 
galvanized  lag-screws  or  expansion  bolts. 


Compact  Turbo-Generator  for  Marine  Use 

Certain  classes  of  marine  service  demand  electric 
generators  of  high  efficiency  with  minimized  weight  and 
dimensions.  This  class  is  perhaps  best  represented  by  the 
United  States  torpedo-boat  destroyers,  in  which  space  and 
other  important  features  are  sacrificed  in  favor  of  high 
speed. 

The  accompanying  illustration  shows  two  turbine- 
driven  generators  recently  supplied  in  accordance  with 
naval    requirements    for   destroyers.     These   machines   are 

TABLE    I — RESULTS   OF    HEAT-RUN   TESTS 


Thennometer  Posit  i" 

Temp.  Deg.  C.  After 
n      1  Four-hour  Pull-Ixad 
Run 

Temp.   Deg.  C.  After 
Two-Hour  One-Third- 
Overload  Run 

.\nnalure 

22.5 

24.5 

Commutator 

21.5 

25.0 

Shunt  field. 

21  .0 

21. S 

IntcrjKjIc  coil . 

17.5 

20.0 

BcarinR     . 

30.5 

25.0 

Field  rheostat 

.10.5 

25  0 

rated  at  10  kw,  125  volts  and  3600  r.p.m.,  take  steam 
at  200  lb.  pressure,  and  are  designed  to  exhaust  against 
any  pressure  from  that  of  26  in.  of  vacuum  to  3-lb.  back 
pressure.  It  is  stated  that  the  maximum  steam  con- 
sumption under  these  conditions  is  53.8  lb.  per  kw-hr.  at 
full  load.     When  tested   for  voltage  regulation  these  sets 

showed    a    maviniiii-n    var-ntinn    nf    -7   vnlf«;   hptween    no   load 


and  full  load.  Table  I  shows  the  temperature  rise  in 
degrees  Centigrade  in  different  parts  of  the  machine.  The 
temperatures  in  the  first  column  were  taken  after  a  four- 
hour  full-load  run,  and  those  in  the  second  column  after 
two    hours'    operation    at    33^    per    cent    overload.      The 


is  piped  with  a  gate  between  it  and  the  board  set  in  the 
window  to  give  access  to  the  outside  air,  the  blower  outlet 
delivering  the  air  at  the  top  of  the  radiator.  The  air  is 
prevented  from  blowing  along  the  floor  by  a  galvanized- 
iron  box  which  surrounds  the  radiator  on  all  four  sides, 
extending  from  the  floor  to  the  top  of  the  radiator.  Thus 
the  cold   air   is  delivered   at   the   top  of   the   radiator   in  a 


TURBO-GENERATOR    SETS    FOR    DESTROYER    SERVICE 


temperature    of   the    surrounding    air    was    constant    at    23 
deg.  C. 

Table  II  sets  forth  some  interesting  facts  regarding  the 
rough    usage   and   heavy    fluctuating   loads   to   which    these 


T.\BLE    II GOVERNOR 

REGULATION 

Load  Variation 

Steam    Pres- 
sure in  Pounds. 
Condensing 

Steam  Pres- 
sure in  Pounds, 
Non- 
condensing 

Maximum 
Variation, 
per  Cent 

90  per  cent  to  no  load 

160 

1  .1 

No  load  to  95  per  cent 

160 

1  .78 

Full  load  to  no  load 

200 

1  .1 

No  load  to  full  load 

200 

1  .<) 

Full  load  to  no  load 

200 

l.i 

No  load  to  full  load 

200 

1  .4 

Full  load  to  20  per  cent  loaci 

200 

0.8 

20  per  cent  load  to  full  load. 

200 

1  .6 

sets  may  be  subjected  and  still  remain  within  the  specified 
limits  nf  voltage  regulation.  The  net  weight  of  the  set 
is  1350  lb.  The  generator  was  built  by  the  Diehl  Manu- 
facturing Company,  of  Elizabeth,  N.  J.,  and  the  turbine 
by  the  Terry  Steam  Turbine  Company,  of  Hartford,  Conn. 


Motor-Driven   Blowers  for  Ventilating 

It  i,''  said  tliat  everv  grown  person  needs  3600  cu.  ft. 
of  fresh  air  everv  hour,  and  without  this  amount  may 
suffer  lowered  vitality  and  reduced  efficiency  for  accurate 
work. 

In  the  accompanying  illustrations  are  shown  two  appli- 
cations of  motor-driven  blowers  for  office  ventilation.  In 
the  Pennsylvania  Railroad  station  at  Pittsburgh  the  venti- 
lating problem  was  solved  economically  by  installing  in  eacii 
office  a  small  motor-driven  ventilating  set  such  as  the 
one  seen  in  Fig  i.  The  set  is  placed  on  the  floor  near 
the  radiator  and  draws  in  fresh  air  through  the  existing 
ducts,  forcing  it  out  through  the  radiator  and  thus  filling 
the  room  with  fresh  warm  air.  Electrical  energy  to  drive 
tlic  motor  is  obtained  from  the  lighting  circuit.  Some  of 
the  inside  offices  use  these  sets  in  summer  as  well  as  in 
winter. 

.Another  tvpe  of  installation,  shown  in  Fig.  2,  has  been 
found  convenient  in  the  winter.  In  this  installation  a  small 
motor-driven  blower  is  arranged  with  a  few  pieces  of  piping 
so  that  fresh  air  is  drawn  from  the  outside  and  delivered 
against  a  steam-heated  radiator.     The  intake  of  the  blower 


TWO    SCHEMES    FUK    VENTILATING    OKFU  tS 


downward  current,  and  before  it  can  find  its  way  out  of  the 
box  again  it  must  rise  around  the  radiator  and  become 
warmed.  The  blower  shown  is  capable  of  furnishing  175 
cu.  ft.  of  air  per  minute,  a  sufficient  supply  for  three 
persons.  The  Sirocco  blowers  shown  in  both  of  the.se  in- 
stallations are  driven  by  Westinghouse  motors. 


A  Motor-Driven  Ice  and  Cold-Storage  Plant 

The  Diamond  Ice  Company,  Seattle,  Wash.,  which  uses 
electric-motor  drive  for  all  its  machinery,  has  a  refrigera- 
tion equipment  rated  at  195  tons  per  twenty-four  hours. 
One-third  of  this  rating  is  used  for  cold  storage  and  the 
remainder  for  the  manufacture  of  ice.  The  ammonia  di- 
rect-expansion system  is  used,  and  the  ice  is  made  in  plates 
17^^  ft.  by  83/2  ft.  by  i  ft.,  tank  space  being  provided  for 
making  ninety-six  such  plates. 

The  illustration  shows  three  125-hp  Westinghouse  in- 
duction motors,  each  driving  a  65-ton  Wolfe-Rinde  am- 
monia compressor.  In  addition  to  these,  there  are  in  use 
also  two  4-hp  motors  operating  cranes  for  raising  ice  from 
the  tanks,  two  7.5-hp  motors  on  hoists  above  the  cranes,  two 
4-hp  motors  for  the  tipping  mechanism  which  handles  the 


MOTOR-DRIVEN    ICE    AND    COLD-STORAGE    PLANT 

ice  to  the  sawing  tables,  one  4-hp  motor  on  the  saw.  one 
2-hp  motor  on  a  45-ft.  conveyor  which  raises  the  ice  5  ft. 
to  the  storage  room,  one  0.5-hp  motor  driving  the  overflow 
pump,  one  1.5-hp  motor  driving  the  air-compressor  for  agi- 
tating the  water  in  the  tanks  and  one  15-hp  motor  for 
driving  a  2-ton  elevator  which  serves  four  floors. 

The  energy  consumed  by  these  motors  last  year  for  the 
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dales  iiiilicaliil  w.i!,  ;in  l(ilh.u>  i  . mprosor  motors — May 
20  1(1  Aug.  Jj,  .199,744  kw-lir. ;  .ViiR.  JJi  to  Sept.  2/,  143,968 
kw-lir. ;  Sept.  2J  to  Oil.  2^.  123.-12  kw-lir. ;  Oct.  23  to  Nov. 
22,  52.096  kw-lir.  Auxiliary  inotor.s — July  16  to  Aug.  22. 
4668  kw-lir. :  .ViiK.  22  to  Sept.  24,  4204  kw-hr. ;  July  16  to 
Oct.  23.  .<S«7  kw-lir. ;  Oct.  23  to  Nov.  22,  3638  kw-hr. 


Results  of  liori/,ontal  Illumination  Survey 

I  ests  made  l>y  Messr.s.  A.  L.  Avciiberg  and  R.  E.  l-'isciiei 
01  ihe  Armour  Institute  of  Technology  at  Cliicago  in  order 
10  detcrnn'ne  the  efficiency  of  the  system  of  indirect 
illuMiinaliiin  installed  there  have  brought  out  interesting 
data.  The  mom  was  14.5  ft.  in  height,  23  ft.  in  width  and 
a  little  more  thaTi  27.5   ft.  in  length.     The  ceiling  of  the 
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Fir..    I — LAMP    I'OSITION    AND   TEST    STATI0.\S 


room  was  finished  in  cream  wliite  and  the  walls  were  of  a 
dark  tan  color.  .\  corner  of  the  room  showing  ihe  arrange- 
ment of  the  test  stations  and  the  position  of  the  lamp  is 
shown  in  an  accompanying  illustration.  The  survey  was 
coiitiiuii  to  this  cotner  of  the  room  and  readings  wore  taken 

Wtl.f  i^^—UATA    TAiCEN    WITH    REFLECTOR 


I  Average  ni«crv 
latensity. 


.(  I(, 

.!  17 

2  SU 

2  44 


in    4 

I    M 

11.1  n 

I   50 

ll.i  0 

I  Mi 

It.l  (1 

1    21 

11.1   1 

1    15 

112  n 

1  0.1 

112  0 

0   UK 

11.1  0 

0  <)5 

112.0 

0.81 

112   7 

0.5; 

from  the  ditiercnt  stations  as  shown  in  the  data  of  Tables 
1.  II,  .ind  III. 

The  lighting  unit  employed  in  all  of  the  tests  was  a  500- 
watt    spherical   tungsten    lamp,   and    in   th     first    and   third 


tests  a  24-in.  Alexalitc  diffustr  furnished  by  the  Central 
Electric  ("om|>any  of  Chicago  was  interposed  to  provide 
the  indirect  illumination.  All  readings  were  taken  with  a 
Sharp  and  Millar  photometer. 

In  the  first  test,  the  results  of  which  arc  gi\en  in  Table 
I,  the  working  plane  was  taken  31  in.  above  the  Hoor  and 
readings  were   taken   consecutively    for    each    station    as 

TAIII.E   II — DATA  TAKEN    WITHOUT  REFLECTOR 


Average  01«crve<l 
Intensity, 
Ft.car.rifes 


Average 
Voltage 


I  Corrected  Intensity 
(lUA'olt     Hatit) 


'    4H 

112.8 

1   .12 

112    5 

.1  .  <I0 

112    2 

2.78 

112    8 

1    70(. 

Hi   0 

1     17(1 

112   0 

4    1  ()() 

112.1 

3.4(1 
4    21 

.1  87 
2  71 
I    f,= 


shown  by  the  data.  The  average  observed  intensity  was 
later  corrected  on  a  112-volt  basis  to  facilitate  compari- 
son. The  average  intensity  was  found  to  be  1.74  ft. -candles 
on  the  working  plane,  and  with  an  available  1105  lumens  as 
the  eft'ective  flux,  the  number  of  hiniens  per  watt  on  the 
working  plane  was  2.17. 

The  second  test  was  made  with  the  bare  tungsten  lamp 
and  w  ith  tlic  working  plane  as  before,  31  in.  above  the  floor. 
Tlie  results  of  this  test  are  given  in  Table  II,  and  com- 
parison of  the  direct  and  indirect  lighting  is  drawn  in  the 

I  AIM.E   III — EFFECT   OF   VARYING    HEIGHT  OF   WORKING   PI  ANE 


7  70 
6  00 
15  00 
11  .00 


curves  presented  in  Fig.  2.  The  results  given  in  Table  III 
show  the  effect  of  varying  th*^  height  of  the  working  plane 
when  the  lamp  is  fitted  with  the  same  diffuser  used  in  the 
first  test. 

Interesting  facts  are  brought  out  by  a  comparison  of  the 
results  shown  in  Tables  I  and  II.  By  consulting  data  or 
curves  it  may  be  seen  that  the  intensity  of  the  illumination 


DisT(jnce  f  rorrt  Soun:e.  Inches 
>•"'("•■    2 lO.MPARISON    OF    DIRECT    AND    INDIRECT    LIGHDNG 

directly  beneath  the  unit  is  the  same  with  the  diffuser 
interposed  as  it  is  with  the  bare  lamp.  With  this  system 
of  indirect  lighting  the  brightest  point  in  the  room  is  di- 
rectly beneath  the  unit,  the  intensity  dropping  ofif  as  the 
test  stations  recede  from  the  center  of  the  room.  It  would 
seem  at  a  glance  that  there  should  be  a  dark  spot  beneath 
the  unit,  but  the  results  show  that  this  is  not  the  case. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Electrical  Heating  Specialties  Exported. — The  William  E. 
■  laiiglitcr  Company,  of  171-'  Michigan  Avenue,  Chicago,  111., 
lanufacturer  of  the  Schwartz  line  of  electrical  specialities, 
tatcs  that  a  large  shipment  of  these  heating  devices  has 
list  lioin  sent  to  Soutli  America.  The  company  will  shortly 
lit  on  the  market  a  new  electric  curling  iron. 

Transformer  Orders  Continue  Good. — Advices  come  from 
he  Moloney  Electric  Company,  of  St.  Louis.  Mo.,  manu- 
actnrer  of  transformers,  that  both  its  Canadian  and  its  St. 
,ouis  factory  are  weil  supplied  with  orders  and  are  worki- 
ng about  four  nights  a  week.  The  company  says  that  the 
)usiness  l)ooked  at  this  date  is  about  three  times  the 
inionnt  Iiookcd  at   the  corresponding  date  last  year. 

Rehabilitating  Rotten  Poles. — A  brief  note  of  general 
merest  comes  from  the  Illinois  Electric  Company,  of  Chi- 
ago,  111.,  in  which  it  says:  "Our  sales  force  finds  that  the 
!)rr  process  of  pole  reinforcement  is  rapidly  increasing  in 
lopularity.  This  method  of  repairing  butt-rotten  poles  is 
icing  adopted  by  many  of  the  larger  telephone  and  electric 
ight  companies  and  is  fast  coming  into  general  use." 

Rheostats  for  Battery-Charging  Switchboards.  —  The 
"ashicin  Automobile  Station,  at  4610  Cottage  Grove  .\venue. 
.'hicago,  111.,  lias  recently  installed  two  new  liattery-charg- 
ng  boards,  the  first  of  which  was  equipped  with  thirty  cir- 
uits  and  the  second  with  forty-five  circuits.  Compression- 
ype  resistance  rheostats  made  by  the  .iMlen- Bradley  Com- 
)any.  of  Milwaukee,  Wis.,  were  used  througliout  this  in- 
itallation. 

Insulator  Company  Enlarges  Its  Plant. — Tlie  Pittsburgh 
riigh-Xnltage  Insulator  Company,  of  Derry,  Pa.,  writes  as 
ollnws:  "The  demand  for  our  product  has  inade  necessary 
he  building  of  additional  kilns  and  tlie  increasing  of  our 
loor  space.  We  have  one  new  kiln  completed  and  in  opera- 
ion  and  two  more  in  process  of  erection.  A  new  building 
neasuring  90  ft.  by  200  ft.  has  been  completed  and  work  ha-^ 
>cen  started  on  another  building  40  ft.  by  540  ft.  in  size." 

Paint  Factory  Buys  Equipment. — The  James  Clark,  Jr., 
IClectric  Company,  of  Loui.sville,  Ky.,  recently  sold  to  the 
Chicago  White  Lead  &  Oil  Company  seven  motors  for  use 
n  the  paint  and  lead  factory  of  the  latter  company,  these 
motors  ranging  in  size  from  10  hp  to  50  hp.  The  same 
:onipany  will  furnish  the  electrical  equipment  to  be  in- 
italled  by  the  Eminence  Distillery  Company,  of  Eminence. 
Ky..  consisting  of  an  engine  and  generator,  with  a  number 
rif  motors. 

Motor  Drive  for  Veneer  Mills. — The  .Astoria  X'cneer  Mills 
.t  Dock  Company,  of  Long  Island  City.  N.  Y.,  is  installing 
;i  .?6o-hp  De  Laval  mi.xed-pressure  steam  turbine  driving  an 
.'\llis-Chalmers  240-kva  alternator.  Two  motors  of  the 
latter  make  are  already  ordered,  one  of  60-hp  and  another 
nf  7'4-hp  rating,  which  will  be  used  for  driving  veneer- 
making  machinery.  The  generating  unit  has  ample  capacity 
to  rare  for  future  additions  to  the  drive  equipment.  .'V 
;no-amp  Krantz  switchboard  is  aho  to  be  supplied  for  this 
installation. 

Fixture  Business  Has  Excellent  Outlook. — .\ccording  to 
the  Philadelphia  Electrical  &  Manufacturing  Company,  the 
business  outlook  in  its  line  for  the  summer  months  is  excel- 
lent. A  contract  has  just  been  closed  with  the  Albany  & 
Northern  Railway  Company,  at  .Albany.  N.  Y,,  for  900  sets 
of  street-lighting  fixtures  to  be  used  on  ornamental  iron 
poles.  .Announcement  is  also  made  of  the  fact  that  new 
price  lists.  Nos.  18.  ig,  and  JO,  are  just  out,  covering  street- 
lighting  fixtures,  tungsten  arc  lamps,  lighting  standards  and 
fine   material   only. 

Pittsburgh  Company  Growing. — Word  is  received  from 
llie  Elliott  Company,  of   Pittsburgh,   Pa.,  to  the  eflFect  that 


the  increase  in  its  business  has  been  so  rapid  as  to  render 
its  present  quarters  entirely  inadequate.  To  meet  the  extra 
requirements  this  company  has  purchased  the  33  acres  and 
plant  at  Jeannette,  Pa.,  owned  formerly  by  the  Clifford  Cap- 
pel  Fan  Company.  .  By  this  purchase  the  Elliott  Company 
will  secure  about  2^  acres  of  additional  floor  space,  and 
it  is  expected  that  the  new  plant  will  be  thoroughly  over- 
hauled and  mcidernizcd  and  ready  for  operation  by  the  first 
of  October. 

Testing  Batteries  in  Demand. — The  testing  batteries  man- 
ufactured by  E.  Marcuson,  of  136  Liberty  Street,  New  York, 
are  now  being  used  not  only  as  portable  outfits  but  also  in 
laboratories  in  connection  with  cable-testing  sets.  Tliey 
have  been  improved  recently,  as  noted  in  the  Electrical 
ll^orld  of  June  28,  by  the  addition  of  a  new  form  of  com- 
mutating  switch,  which  has  been  devised  for  obtaining  vari- 
ous voltages  at  the  terminals.  Orders  for  these  testing  bat- 
teries have  recently  been  received  from  the  Edison  Elec- 
tric Illuminating  Company,  of  Boston,  Mass.;  Rensselaer 
Polytechnic  Institute,  Troy,  N.  Y.;  United  States  Signal 
Corps;  Waterbury  Company,  of  New  York,  and  others. 

Activity  of  the  Wire  Inspection  Bureau. — Reports  from 
the  Wire  Inspection  Bureau,  80  Maiden  Lane,  New  Y'ork, 
indicate  that  a  considerable  quantity  of  copper-steel  wire 
and  a  fair  amount  of  railway  signal  and  transinission  line 
wire  are  being  inspected;  also  moderate  quantities  of  high 
voltage  isulators,  steel  towers  and  hydroelectric  machinery, 
much  of  the  work  on  the  latter  two  items  being  for  the 
government.  The  bureau  ij  introducing  a  system  for  the 
purchase  of  high-grade  rubber-covered  wire  to  individual 
specifications  and  taking  into  consideration  the  manufac- 
turer's reputation,  with  an  inspection  service  that  includes 
not  only  the  regular  factory  inspection  but  also  a  series  of 
follow-up  and  identification  tests.  It  is  stated  tliat  this  plan 
is  operating  successfully. 

Generating  Apparatus  for  Private  Estate. —  Fairbanks, 
Morse  ct  Company,  of  30  Church  Street,  New  York,  are 
supplying  a  15-hp  gasoline  engine  directly  connected  to  a 
lo-kw  direct-current  generator  for  use  on  the  estate  of 
Walter  Williams,  at  Montclair,  N.  J.  The  energy  supplied 
will  be  used  for  illuminating  and  for  operating  air  com- 
pressors, the  latter  in  turn  furnishing  air  for  pumping  in 
connection  with  a  large  artificial  lake  on  the  estate.  The 
Electric  Storage  Battery  Company,  of  Philadelphia,  is  sup- 
plyin.g  the  storage  battery  set,  which  consists  of  sixty-two 
"chloride  accumulator"  cells  and  eight  counter-electro- 
motive-force elements  with  au.xiliaries,  and  is  known  as  its 
standard  Type  A  no-volt  isolated-plant  equipment.  The 
switchboard  is  being  furnished  by  the  Trumbull  Electric 
Manufacturing  Company,  of  Plainville,  Conn. 

Several  Companies  Install  Waterwheels. — Forty  vertical 
turbine  units  are  being  built  by  the  Camden  Waterwheel 
Works,  of  Camden,  X.  Y.,  for  installation  on  the  New  York 
State  Barge  Canal,  and  the  same  company  is  building  the 
headgates  for  the  locks  on  this  canal.  The  turbines  are  to 
be  directly  connected  to  generators  of  the  same  type  and 
will  be  controlled  by  the  Lombard  governors,  made  by  the 
Lombard  Governor  Company,  of  Ashland,  Mass.  The 
energy  generated  will  be  supplied  to  the  motors  which 
operate  the  lock  gates,  and  also  to  the  lamps  along  the 
canal.  In  addition  to  the  above  units,  this  company  is  at 
present  furnishing  a  2500-hp  horizontal  turbine  to  the 
Rochester  (N.  Y.)  Railway  &  Light  Company  (to  he 
directly  connected  to  a  generator),  a  quadruplex  unit  and  a 
duplex  unit  to  the  St.  Regis  Paper  Company,  of  Water- 
town,  N.  Y..  and  one  duplex  unit  to  the  Taggart  Brothers 
Company,  of  the  same  place. 
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Supply  Dealers  and  Central  Sutions  of  Louisville,  Ky., 
Co-operate. — (  (HiMclrraMi-  dibsalisf.ution  lias  been  art. used 
aiTii.iin  tlic  Miialkr  sii|>|)ly  ilealcrs  of  Louisvilic.  Ky..  in 
past  years  by  the  practice  oi  the  l-ouisville  Lighting  ( uni- 
pany  and  the  Kentucky  l^lectric  Company  of  selling  fan.s 
and  lani|>s  at  cut  prices  through  the  elaborate  and  ex- 
pensive appliance  departments  which  they  maintained.  The 
above  companies  arc  shortly  to  be  merged  into  the  Louis- 
ville <ias  &  ['"leclric  Company,  which  will  control  and 
operate  tlie  public  utilities  of  Louisville.  This  new  concern 
will  not  compete  with  local  dealers  for  tl.c  appliance  busi- 
ness, but  will  simply  carry  samples  and  lake  orders  for 
them,  which  will  be  turned  over  to  the  dealers,  according 
to  a  plan  arranged  by  a  conference  between  the  ikalers 
and  the  ll^^U(•r^  ol  the  company. 

Fairbanks-Morse  Electrical  Equipment  for  Carborundum 
Works. — .Additional  electric  generating  and  drive  equip- 
ment IS  to  be  installed  at  the  plant  <'f  the  Massasoit  Com- 
pany, oi  I'luster.  Mass.  This  will  consist  of  a  four-valve 
engine,  ot  I'itchburg  Steam  Engine  Company  make, 
directly  connected  to  a  i2S-kva  Fairbanks-Morse  alternator, 
which  will  sujiply  energy  to  six  motors  of  the  latter  com- 
I  pany's  manufacture,  ranging  in  size  from  lo  hp  to  50  '•!>■ 
This  apparatus  will  furnish  power  for  driving  machinery 
in  a  new  extension  to  the  present  plant,  500  ft.  by  60  It.  in 
dimensions  and  three  stories  in  height.  A  600-ainp  switch- 
board is  being  furnished  for  the  same  installation  by  the 
Condit  Electrical  Manufacturing  Company,  of  Hoston, 
Mass.,  and  there  is  to  be  an  extra  panel  for  motor  circuits. 
Weston  Model  24  instruments  arc  to  be  installed  on  the 
switchboard.  The  wiring  is  to  be  placed  in  exposed 
conduits. 

Lock-Gate  and  Valve-Operating  Mechanisms  Supplied. — 
In  aililiiion  to  the  contract  held  jointly  with  the  Hyde 
V\iiullass  Company,  of  Bath.  Me.,  for  supplying  gate  and 
valve-operating  mechanisms  for  the  New  York  State  Barge 
Canal  work  (mentioned  in  the  June  21  issue  of  the  Etcc- 
Irical  World),  the  Wheeling  Mold  &  I''oundry  Company. 
of  Wheeling.  W.  \a..  sends  word  that  it  has  just  finished 
some  big  government  work  of  a  similar  nature.  It  recently 
completed  the  delivery  at  the  Isthmus  of  Panama  of  ninety- 
two  miter-gate-moving  machines.  n8  rising-stem  gatc-valve- 
operating  mechanisms  and  forty-five  miter-gate  forcing 
machines,  all  electrically  driven  and  comprising,  aside  from 
the  electrical  equipment,  the  entire  operating  mechanism  of 
the  Panama  Canal  locks.  At  present  the  company  is  making 
the  steel  castings  for  ninety  towing  locomotives  for  use  at 
the  canal.  For  these  the  General  Electric  Company  is  sup- 
plying the   electrical   equipment. 

Stage  and  Auditorium  Lighting  Apparatus  Selling  Well.— 
From  the  Universal  Electric  Stage  Lighting  (.'ompany 
(Kliegl  Brothers),  of  240  West  Fiftieth  Street,  New  York. 
an  optimistic  statement  is  received  concerning  their  business 
outlook.  They  say:  "Although  most  theaters  are  now 
closed  for  the  summer,  we  are  unusually  active  and  arc 
furnishing  material  for  two  new  local  theaters,  the  Shubert 
and  the  Ames  Gotham,  as  well  as  for  the  Toronto  (Canada) 
Theater.  A  number  of  shipments  of  theatrical  appliances 
have  been  made  by  us  recently  to  Australia,  in  preparation 
for  the  coming  season.  The  outlook  is  extremely  bright. 
We  have  lately  supplied  apparatus  to  the  Albany  (N.  Y.) 
High  School,  including  border  lamps  and  a  curved  footlight, 
40  ft.  long  and  wired  for  192  lamps  in  three  colors.  This 
footlight  is  of  the  disappearing  type,  resting  beneath  the 
floor  level  and  covered  with  temporary  flooring  for  ordi- 
nary occasions,  and  being  raised  for  special  entertainments 
to  a  height  of  ;  in.  above  the  floor  level,  in  order  to  allow 
the  light  to  spread  evenly  at  the  performers'  feet  and  at 
the  back  drop.  Several  hundred  feet  of  concealed  lighting 
strips  were  used  in  this  auditorium." 

Toledo    Utility    Company    Increasing    Its    Equipment. 

From  the  Toledo  Railways  &  Light  Company  comes  the 
following  letter  relative  to  the  installation  of  new  equip- 
ment ol  various  kinds  at  its  plant  •  "We  are  installing  a 
l2,S0O-kw  horizontal  Curtis  Rateau  steam  turbo-generatcr 
set.  together  with  five  ^lO-hp  Stirling  wafer-tube  boilers 
(supplied  by  the  Babcock  &  Wilcox  Companv  and  noted  in 
the  June  21  issue  of  the  Electrical  World),  one  additional 
2So-ft.  steel  stack.  15  ft.  in  diameter,  and  a  isoo-kw  West- 
inghousc  frenuency-changer  set.  25-60  cycle.     We  are  con- 


liinplating  the  installation  of  a  2000-kw,  three-wire  direct- 
current  motor-generator  set,  25  cycles  on  the  alternating- 
current  side.  .\  radial  brick  chimney  200  ft.  high  and  12  ft. 
in  diameter  is  being  built  at  our  Detroit  Avenue  station 
by  the  Kellogg  company.  Several  transforming  substations 
arc  in  process  of  erection,  ranging  from  300  kw  to  1500  kw 
capacity,  for  use  in  supplying  new  energy  consumers.  Work 
will  start  shortly  on  a  33.000-volt  transmission  line,  which 
will  extend  completely  around  the  city  of  Toledo,  to  sup- 
ply energy  to  the  industries  in  the  outlying  districts.  From 
this  high-tension  power  belt  energy  will  also  be  drawn  for 
operating  the  inlcrurban  railways." 

Sturtevant  Economizers  in  Wide  Demand. — .\n  econo- 
mizer shipment  of  unusual  size  and  interest  was  recently 
made  to  the  Commonwealth  Edison  Company,  of  Chicago, 
by  the  B.  F.  Sturtevant  Company,  of  Hyde  Park,  Mass. 
These  economizers  are  for  use  on  unit  No.  12  at  the  Fiske 
Street  station  and  will  be  installed  in  four  sections,  one 
for  each  boiler.  Induced  draft  will  be  provided  by  four 
No.  14  Sturtevant  Multivane  exhaust  fans  equipped  v.- 
water-cooled  bearings  and  directly  connected  to  75-hp 
duction  motors.  The  fans  discharge  into  a  stack  19  ft.  ,,, 
diameter  and  260  ft.  high  above  the  boiler-room  floor.  Each 
boiler  contains  12,260  sq.  ft.  of  heating  surface  and  jooo 
sq.  ft.  of  superheating  surface.  The  boilers  are  equipped 
with  two  chain-grade  stokers  containing  136  sq.  ft.  of 
surface  each.  Each  boiler  is  capable  of  evaporating  a 
maximum  of  80,000  lb.  of  water  per  hour,  with  feed  water 
at  250  deg.  Fahr.,  into  steam  at  210  lb.  pressure.  225  deg 
superheat.  About  13,000  lb.  of  Illinois  slack  coal  will  be 
burned  per  hour.  Among  the  other  companies  which  havf 
recently  ordered  Sturtevant  economizers  are  the  Cleveland 
Electric  Illuminating  Company,  of  Cleveland,  Ohio;  the 
Southern  California  Edison  Company,  of  Los  Angeles,  Ca\.; 
the  Delaware  &  Hudson  Railroad  Company,  and  the 
Rochester  (N.  Y.)  Electric  Light  Company,  to  which  con- 
cerns shipments  aggregating  31,200  hp  have  been  made. 

Recovery  of  Secondary  Metals  in  1912. — In  the  following 
table  is  shown  a  comparison  between  the  quantities  and 
estimated  values  of  "secondary  metals"  recovered  in  thi- 
country  in  the  years  191 1  and  1912.  The  above  classifica- 
tion includes  the  copper,  lead,  zinc,  tin  and  antimony  re- 
covered from  scrap  metal,  sweepings,  skimmings,  drosses 
and  foundry  wastes.  The  fig^ures  are  found  in  a  report  of 
the  United  States  Geological  Survey.  While  for  many  pur- 
poses these  secondary  metals  cannot  take  the  place  of  the 
"primary  metals"  (those  obtained  direct  from  the  ores* 
they  form  an  important  part  of  the  total  domestic  supply 
as  shown  in  the  last  column  of  the  table  where  are  given 
the  percentages  of  the  total  supply  which  the  secondary 
metals  constituted  in  1912: 

PRODUCTION    OF    SECONDARY     METALS     IN     THE     UNITED     STATES    IX 
IQtl    AND    I9IZ 


1911 V  , 

Metal  .Short  Tons      Value 

Secondary  copper,  includ- 

InK  that  in  allovs  other 

th.in    hra.'s     50,845     $12,711,250 

Keinelted    brass    80,370        16.814.400 

SccQndary    lead    27.359  I       .  .  „,  „,„ 

Recovered    lead   in   alloys  26,895  1      4.'"»<;.»ol' 

Secondary    spelter    44,714] 

Recovered    zinc    in   alloys  }      5,464.800 

other    than    brass 3.223  1 

Secondary     tin    .........      7,749  J     12.3S3.040 

Recovered    tin    in    alloys     6.957  ( 

Secondary   antimony 101 

Recovered     antimony      in  \  359.040 

.illnys     2.359/ 

Total    value $52,585,390 


66,441     $21,593 
101,523       27.279, 

52.251 


2.251  I 
3,912/ 


2,493  J 


32S  17.! 
516      .. 

120  13.' 

),494  Z-i 

1,368  . 

).020 


Electrical  Domestic  and  Office  Supplies. — The  following 
companies  arc  in  the  market  for  electrical  supplies  and 
appliances  for  domestic  and  office  use.  such  as  heaters 
cookers,  fans,  irons,  etc.;  also  for  electric-railway  supplies, 
work-shop  plant  and  tools:  Para  Electric  Railways  &  Light- 
ing Company.  Ltd..  Caixa  No  Correio  No.  29.  Para,  Brazil: 
Manaos  Tramways  &  Light  Company,  Ltd..  Caixa  No 
Correio  No.  148.  Manaos,  Brazil:  Venezuela  Electric  Light 
Compan}',  Ltd.,  Apartado  175.  Caracas,  Venezuela;  Com- 
pafiia  de  Luz  y  Fuerza  Motriz  de  Cardoba.  Calle  Rivera 
Indarte  155,  Cardoba.  Argentine  Republic;  Compania  Luz 
y    I'uerza   de    Parana.    Parana.    Entre    Rios.    .Argentine   Re- 


July 


1913 


ELECTRICAL     WORLD 


53 


public;  Compania  de  Electricidad  de  Merida,  S.  A.,  Apar- 
tado  Postal  193,  Merida.  Yucatan,  Mexico,  and  the  North 
Melbourne  Electric  Tramways  &  Lighting  Company,  Ltd., 
of  Mount  Alexander  Road,  Ascot  Vale,  Victoria,  Australia. 
Manufacturers  of  the  above-mentioned  apparatus  are  in- 
vited to  send  catalogs  descriptive  of  the  same  together  vifith 
prices  and  discounts,  addressing  the  manager  of  the  com- 
pany in  each   case. 

Middle  West  Utilities  Company  Buys  Kentucky  Prop- 
erty.— The  Kentucky  Utilities  Company,  one  of  the  sub- 
sidiaries of  the  Middle  West  L'tilities  Company,  has  pur- 
chased the  property  of  the  Cumberland  Light  &:  Ice  Com- 
pany, of  Pineville,  Kj'..  and  is  said  to  be  negotiating  for 
other  public-utility  properties  in  the  State.  It  is  said  that 
a  large  central  generating  plant  vi'ill  be  built  at  Winchester. 

Water  Supply  to  Generate  Electric  Energy. — It  is  pro- 
posed that  the  portion  of  tlie  water  supply  to  Madrid, 
Spain,  which  is  brought  to  the  city  by  the  Isabel  II  Canal 
be  utilized  for  the  production  of  electricity,  and  it  is  esti- 
mated that  3000  hp  could  be  developed  in  this  way.  Until 
recently  there  has  been  fierce  competition  between  the 
companies  supplying  electric  energy  to  that  city,  but  a 
consolidation  of  interests  has  caused  the  rates  to  advance 
to  a  very  high   figure. 

Electrical  Trade  in  Great  Britain  During  1912. — .\  recent 
report  from  the  Consular  Service  states  that  the  electrical 
trade  in  Great  Britain  in  1912,  while  not  particularly  large 
in  volume,  was  very  satisfactory  in  the  promise  it  gave  of 
future  expansion  of  the  industry.  An  increased  use  of 
electrical  energy  in  the  colliery  districts  and  in  the  ship- 
building industry  together  with  the  growing  demand  for 
electric  trucks  and  domestic  appliances  is  taken  to  indicate 
a  general  period  of  activity  and  prosperity  for  the  electrical 
trade  in  the  future. 

Electrical  Installations  in  Big  New  York  Buildings. — 
L.  K.  Comstock  &  Company,  of  30  Church  Street,  New 
York,  are  at  present  engaged  in  equipping  three  large  build- 
ings now  under  construction  in  New  York  City.  The  West- 
ern Union  Building,  at  Dey  Street  and  Broadway,  will  have 
an  isolated  plant,  as  will  the  factory  of  the  Loose-Wiles 
Biscuit  Company,  at  Thomson  Avenue  and  Meadow  Street, 
Long  Island  City,  of  which  mention  was  made  in  the  Elec- 
trical World  of  June  28.  Supplementing  the  previous  note, 
it  may  be  stated  that  at  the  last  mentioned  plant  the  wiring 
is  to  be  placed  in  exposed  conduits  and  arranged  for  four 
panels  per  floor,  with  a  maximum  of  six  outlets  per  circuit. 
There  will  be  in  all  about  4000  single-lamp  interior  outlets, 
and  another  4000  lamps  will  supply  the  exterior  illumina- 
tion. At  the  new  building  of  the  Consolidated  Gas  Com- 
pany the  wiring  is  to  go  into  concealed  conduits  and  the 
switchboard,  supplied  by  the  Metropolitan  Engineering 
Company,  of  New  York,  is  to  be  built  right  into  the  tiled 
wall  of  the  operating  room,  ample  space  being  left  at  the 
back  of  the  board  for  inspection  and  repair  work.  In  the 
part  of  this  building  to  be  occupied  later  by  the  gas  com- 
pany, combination  gas  and  electric  fixtures  are  to  be  in- 
stalled, with  tlie  gas  burners  arranged  for  automatic  electric 
igniliiin. 

Development  of  the  Lens  Sign  Business. — The  American 
Sign  Company,  of  Kalamazoo.  Mich.,  which  makes  the 
".American  Lens"  electric  signs,  has  just  moved  into  its 
large  new  factory  at  the  corner  of  Willard  and  Cooley 
Streets  in  Kalamazoo  and  extending  nearly  the  entire  block 
from  Cooley  Street  to  West  Street.  This  company  says 
that  it  has  the  largest  establishment  exclusively  devoted  to 
the  manufacture  of  electric  signs  in  the  country.  It  began 
its  career  in  1908  and  the  business  has  grown  rapidly  from 
the  start.  Last  October  the  capital  stock  was  increased 
to  $150,000.  The  new  factory  provides  over  30,000  sq,  ft. 
of  floor  space  and  is  provided  with  the  latest  time-saving 
and  sanitary  conveniences.  Electric  welding  is  used  in 
making  the  frames  of  the  signs.  One  of  the  features  of  the 
building  is  a  display  room  for  the  exhibition  of  a  large 
number  of  signs  of  different  design.  By  means  of  a  switch- 
board any  desired  sign  can  be  illuminated.  The  "American 
Lens"  sign  is  illuminated  from  the  interior  by  electric  in- 
candescent lamps  through  the  Meniscus  "searchlight" 
lenses,  for  which  the  company  owns  the  patents.  The  lenses 
transmit  the   light   rays   in   nearly  parallel  lines,   preserving 


the  outline  of  the  letters  or  design  and  preventing  blurred 
effects.  The  company  asserts  that  it  saves  the  purchaser 
80  per  cent  in  the  cost  of  electricity  for  operation  as  com- 
pared with  all-lamp  signs.  A  specialty  is  made  of  novelty 
flashing  effects.  The  electrically  illuminated  great  seal  of 
the  United  States  displayed  on  the  Capitol  in  Washington 
during  the  inauguration  of  President  Wilson  last  March 
was  made  by  this  company.  C.  M.  Davis,  the  president  and 
general  manager  of  the  company,  has  held  that  position 
since  the  start.  H.  F.  Coon,  of  Detroit,  is  vice-president 
and  treasurer,  and  W.  R.  Fox  is  secretary.  These  gentle- 
men, together  with  F.  K.  Root,  the  auditor,  and  N.  J.  Bau- 
mann.  assistant  superintendent,  constitute  the  board  of 
directors.  Edward  Baumbeck  is  superintendent  and  Ben- 
jamin Close  is  sales  manager.  The  company  has  a  branch 
factory  in  New  York  and  contemplates  the  establishment 
of  branches  on  the  Pacific  Coast  and  in  the  South. 

Stoker  Sales  Active  Lately. — From  a  statement  made  the 
latter  part  of  last  week  by  the  American  Engineering  Com- 
pany, of  Philadelphia,  Pa.,  concerning  the  sales  of  its  Tay- 
lor stokers,  it  would  appear  that  the  demand  for  this  ap- 
paratus has  not  suffered  any  decrease  through  tariff  a.ei- 
tation  or  any  other  cause.  Among  the  electrical  concerns 
which  have  recently  purchased  these  stokers  are  the  Gen- 
eral Electric  Company,  West  Lynn,  Mass.;  Montreal  (Can- 
ada) Light,  Heat  &  Power  Company,  United  Illuminating 
Company,  of  New  Haven,  Conn.;  Detroit  Edison  Company, 
of  Detroit.  Mich.;  Philadelphia  (Pa.)  Electric  Company, 
and  Elmira  (N.  Y.)  Water,  Light  &  Railroad  Company. 
A  number  of  railroad  and  industrial  companies  have  also 
bought  stokers  of  this  type  recently,  including  among  oth- 
ers the  New  York.  New  Haven  &  Hartford  Railroad  Com- 
pany, Cos  Cob,  Conn.;  Boston  (Mass.)  Woven  Hose  & 
Rubber  Company;  American  Brass  Company,  Waterbury, 
Conn.;  Bay  State  Street  Railway  Company,  Chelsea,  Mass.: 
Tremont  &  Sufifolk  Mills,  Lowell,  Mass.;  Cochran  Chemical 
Company.  Boston,  Mass.,  and  the  Dominion  Iron  &  Steel 
Company,  Sydney,  N.  S. 


Industrial  Securities 

Security 

Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Per  Cent 

Period 

June  25 

July  1 

Allis-Chalmers.  t.r..  5th  pd 
Allis-Chal.,pf..t.r.,5thpd.. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery .c. 

519,800.000 
16,050.000 

153.887.900 

344.471.400 
16,074,425 

101  .36.'.  600 
41 .380,400 
50,000,000 
99,747.600 
34.496.400 
3,998,700 

"ii" 

2 

2 
14 

3 

U 

o" 

8 
8 
8 
8 

n 

14 

64* 
128i 

45i 
137i 

83 

68 

61i 

60 
109 

6J' 

14 

65i 
127i 

46} 
135i 

89* 

68* 

62 

583* 
109* 

Mackay  Cos.,  c 

Mackay  Cos..  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M..  c. 
Westinghouse,  E.&M.,pf. 

♦Last  price  quoted. 

NEW  YORK   METAL   MARKET  PRICES 


Couper:  Bid. 

Standard,    spot 13.62  Y2 
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London,   standard,   spot 

Prime    L.ike 

Electrolytic     

Casting 

Copper    wire    base 15.75 

Lead 

iMckel 40.00 

Sheet    zinc,    f.    o.    b.    sme'ter 

Spelter,     spot 5.15 

Tin,    spot 43.25 


OLD  METALS 


Heavy  copper  and 

Brass,    heavy 

Brass,    light 

Lead,    hravy 

JCinc.    scran 


lie  24 , 

, — ; 

ine  30 , 

Asked. 

Bid. 

Asked. 

13.87J4       

s       d 

£ 

s       4 

15       0 

64 

2       6 

14.75 

14.87'/^ 

14.50 

14.50 

to  14.6214 

14.37K- 

14.37'/^  to  14.50 

to  16.00 

15.75 

to  16.00 

4.35 

4,35 

to  45.00 

40.00 

to  45.00 

7.25 

7  00 

to    5.20 

5.30 

to    5.35 

to  43.75 

42.50 

to  42.75 

to  24.50 

23.00 

to  24.00 

to  23.00 

22.00 

to  23.00 

-S 

13.50 

13.50 

8.75 

8,75 

7.75 

7.75 

4.25 

4.25 

4.12i<; 

4.12^; 

COPPER   EXPORTS 
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Business  Notes 

Worcester  Electric  &  Manufacturing  Company.— Mr.  Jo- 
»i-|ili  M.-<;ra.lv  lias  lu-.n  .ipihonicl  inanaKcr  of  tlic  Boston 
ofluc  ..f  till-  Wnrcisici  i:ir.iri.  S;  Manufacturing  Company, 
till-  home  oflirc  of  wliicli  is  a(  W.irccslfr.  Mass. 

Lockwood,  Greene  &  Company,  architects  and  engineers 
for  industrial  plants.  (>o  Icderal  Street.  Boston,  have  re- 
moved their  New  York  oflices  from  .uo  Fifth  Avenue  to 
the  Architects'  BuildiiiK.  mi  I'ark  Avenue.  The  New  York 
representatives  of  this  concern  are  l-rank  .\.  Wing  and  John 
.M.  Toucey. 

Franklin  Electric  Manufacturing  Company.— Mr.  Thomas 
<i.  Truitl  is  no  longer  as^^oclaled  with  the  Imperial  Klcctric 
tnmpany,  I'hilailelphia.  I'a..  Iiut  will  conliiiue  to  represent 
the  l-'ranklin  Kleclric  Manufacturing  Company,  manufac- 
turer of  incandescent  lamps,  Hartford,  Conn.,  in  eastern 
Pennsylvania,  Delaware,  Maryland  and  southern  New  Jer- 
sey, with  temporary  otBccs  at  1704  Arch  Street,  Philadel- 
phia. I'a. 

Mr.  R.  W.  Weekes.  of  Maxwell  House,  .\ruudel  Street, 
Strand.  London,  has  just  taken  into  partnership  Mr.  .\lfred 
1).  Kolkhorst,  M.  I.  E.  E.,  and  the  future  name  of  the  firm 
■will  I.e  Weekes  &  Kolkhorst.  Mr.  Kolkhorst  has  resided 
for  many  years  in  Chile,  acting  as  general  manager  of  the 
Chilean  Electric  Tramways  &  Light  Company,  of  Santiago, 
and  of  the  Valparaiso  Electric  Tramways  &  Light  Coiri- 
pany.  He  also  acted  as  manager  of  the  Over  Sea  Electric 
Power  Company,  which  furnished  electricity  from  its 
Jivdroelectric  station  to  the  city  of  Santiago.  Chile. 


New  Industrial  Companies 

The  American  Engine  &  Electric  Company,  of  Buffalo, 
N  v..  was  recently  incorporated  under  the  laws  of  Dela- 
ware, with  a  capital  of  $8oo.ocxi.  W.  H.  I 'vie,  Wilmington, 
Del.,  chief  incorporator. 

The  Electric  Commercial  Company.  Ivauston,  111.,  has 
been  incorporated  with  a  capital  stock  of  $6,000  to  deal  in 
electrical  apparatus.  The  incorporators  are  Morris  K. 
l.evinson.   E.  Roesing  and  A.  S.  Dwyer. 

The  Phelps  Manufacturing  Company,,  capitalized  at 
$10,000,  was  incorporated  at  Providence,  R.  I.,  to  manufac- 
ture and  sell  electrical  and  mechanical  apparatus  and  chem- 
ical preparations.  Incorporators:  E.  L  Whitaker,  William 
A.  Peck  and  J.  C.  Kendrick. 

The  American-Oriental  Electric  Appliance  Company  has 
lieen  granted  a  charter  lor  a  term  of  lifty  years  to  transact 
;i  general  business  in  electrical  appliances  in  Honolulu, 
Hawaii.  Capital  stock,  $10,000.  with  permission  to  increase 
capitalization  to  $1,000,000.  The  officers  of  the  company 
are:  H.  H.  Taylor,  president;  V.  E.  Thompson,  vice-presi- 
<lenf;  W.  T.   Yin.  treasurer,  and  C.  Q.  Yee   Hop,  director. 


Trade  Publications 

Electric  Supplies. —  !  !u-  Ciiion  l-.K-Ltric  Company,  Pitts- 
liurgh  Terminal  Warehouse.  Pittsburgh.  Pa.,  has  recently 
issued  a  new  fifty-six  page  discount  sheet,  applying  to  its 
.\'o.  6  electrical  supply  catalog. 

Ornamental  Posts. — .An  article  on  ornamental  street-light- 
ing systems  has  been  published  in  the  form  of  a  folder  by 
the  Electric  Railway  Equipment  Company,  Cincinnati. 
Various  types  of  ornamental  posts  are  illustrated. 

Battery  Switches. — In  an  eight-page  leaflet  printed  by 
the  Tnnnbiill  Electric  Manufacturing  Company,  Plainville, 
Conn.,  a  rouiplcte  line  of  battery  switches  made  by  the 
company  is  shown.  Brief  reference  is  made  to  each  type 
and  a  price   list   given. 

Irrigation  Pumps. — The  increasing  interest  in  the  subject 
of  irrigation  makes  timely  and  interesting  the  well-illus- 
trated thirty-two-page  pamphlet  issued  by  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  on  its  irriga- 


tion pump~  Illustrations  arc  given  of  a  number  01  suc- 
cessful installations,  showing  the  wide  variety  of  conditions 
met. 

Polerector. — A  leaflet  has  been  issued  by  W.  N.  Mat- 
thews &  Brother.  St.  Louis,  Mo.,  which  tells  about  its 
"polerector."  By  the  use  of  this  device  it  is  claimed  that  two 
linemen  and  a  boy  to  handle  the  team  can  erect  in  a  day 
an  average  of  forty  to  fifty  poles  of  any  length  up  to  50  ft. 

Appraisals. — H.  M.  Byllesby  &  Company,  Insurance  Ex- 
change Building,  Chicago,  through  the  department  of  ex- 
aminations and  reports,  have  issued  a  folder — "The  Valua- 
tion Problem" — known  as  Department  Bulletin  No.  5.  In 
this  circular  are  set  forth  the  facilities  possessed  by  the 
Byllesby  company  for  making  valuations  of  public  utilities. 

Fixtures. — In  a  publication  of  the  Tungstolier  Works  of 
I  lie  General  Electric  Company,  Conneaut,  Ohio,  are  des- 
cribed briefly  several  complete  sets  of  fixture  designs,  and 
much  information  is  given  on  the  semi-indirect  unit.  The 
number  dated  May-June,  1913,  contains  twenty-four  pages 
devoted  to  brief  descriptive  items  and  illustrated  articles  on 
lighting  units,  fixture  making  and  holders,  and  hints  to  deal- 
ers and  solicitors. 

Connectors. — .A  sixty-two-page  catalog,  published  by  Dos- 
sert  &  Company,  242  West  I'orty-first  Street,  New  York, 
refers  to  Dossert  solderless  connectors  for  solid  and 
stranded  wires  and  gives  price  lists,  code  words,  dimensions 
and  useful  information.  The  different  types  of  connectors, 
together  with  the  use  for  which  each  is  intended,  are  fully 
described,  .while  the  dimensions  of  all  standard  connectors 
;ire  given,      llic  catalog  is  weil   illustrated. 

Fuel  Economizers. — Two  articles  from  engineering  pub- 
lications have  been  reprinted  under  one  cover  by  the  Green 
Fuel  Economizer  Company,  Matteawan,  N.  Y.,  known  as 
Bulletin  Xo.  148.  "Heating  and  Ventilating  a  Large  Fa? 
tory,"  taken  from  the  Iron  Age,  and  "Heat  Transmission 
Through  Building  Walls  of  Corrugated  Iron,"  reprinted 
from  the  Engineering  News,  are  the  articles  that  compose 
I  lie  pamphlet,  which  is  fully  illustrated  with  photographs 
and  drawings. 

Control  Apparatus. — The  automatic  control  of  machine 
tools  is  the  subject  of  a  paper  by  Mr.  H.  F.  Stratton.  re- 
printed from  the  American  Machinist,  published  by  the  Elec- 
iric  Controller  &  Manufacturing  Company,  Cleveland, 
Ohio,  under  the  title  "More  Chips."  The  pamphlet 
describes  a  system  for  controlling  motor-driven  machinery, 
which  in  many  cases  increases  the  output  by  from  10  to  40 
per  cent;  through  the  use  of  this  apparatus  more  chips  arc 
made,  and   hence  the  title  of  the  pamphlet. 

The  Valuation  Problem. — The  department  of  examinations 
and  reports  of  H.  M.  Byllesby  &  Company,  of  Chicago,  has 
issued  its  Bulletin  Xo.  5.  This  bulletin  relates  to  "The  \'alu- 
aiion  Problem."  It  is  stated  that  the  valuation  of  public- 
service  utilities  is  developing  rapidly  into  a  separate  and 
diflicult  profession,  the  mission  of  which  is  to  lay  the  foun- 
dation for  the  settlement  of  far-reaching  industrial  disputes. 
H.  M.  Byllesby  <!t  Company  offer  their  services  in  making 
valuations  for  railroads,  public-utility  companies  and  manu- 
facturing enterprises. 

Stokers. — Inclosed  within  an  artistic  cover,  under  the 
simple  title  "Morning."  is  a  well-expressed  reflection  on  the 
beginning  of  the  worker's  day,  which  leads  to  the  state- 
ment that  the  stoker  makes  possible  the  laborless  plant.  In 
the  morning  only  one  person  is  necessary  to  keep  the  plant 
in  operation,  whereas  in  mills  and  factories  thousands  flock 
in  the  morning.  With  the  use  of  the  stoker  the  human  ele- 
ment is  practically  eliminated.  The  brochure  is  copjTighted 
l)y  the  .\merican  Engineering  Company,  Philadelphia,  mak- 
er of  the  Taylor  stoker. 

Steam  Turbines. — The  De  Laval  velocity-staged  turbine 
is  the  subject  of  a  well-printed  108-page  pamphlet  just 
issued  by  the  De  Laval  Steam  Turbine  Company.  Trenton, 
N.  J.  The  book  sets  forth  the  history,  theory  and  con- 
struction of  this  turbine.  It  contains  a  number  of  sug- 
gestions with  diagrams  for  eflicient  utilization  of  the  steam 
consumed  for  driving  auxiliaries  in  large  generating  sta- 
tions and  a  more  efficient  cycle  for  exhaust-steam  heating 
and  drying  plants.  Photographs,  diagrams  showing  con- 
structive features,  and  curves  all  add  to  the  general  inter- 
est of  the  descriptive  matter. 
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Personal  Mention 

Mr.  Charles  Steele  has  been  appointed  superintendent  of 
le  niiniicip.il  electric-lighting  plant  at  Kinglisher,  Okla. 
Dr.  Albert  C.  Crehore  returned  to  New  York  on  the 
'iiiiii-lo)ikii  jiiiH-  ,lo  from  a  two  months'  trip  to  Europe. 
Mr.  Walter  Eyke,  of  Muskegon,  Mich.,  has  been  ap- 
:>inted  general  superintendent  of  the  Muskegon  Light  & 
raction   Company. 

Mr.  F.  A.  Nims,  of  Muskegon,  Mich.,  has  been  appointed 
lcces^or  to  Mr.  John  T.  Young  as  president  of  the  Mus- 
?gon  Light  &  Traction  Company. 

Mr.  Cyrus  Leland,  Jr.,  has  succeeded  Mr.  W.  C.  Stewart 
;  superintendent  of  the  electrical  department  of  the  Atchi- 
in  K.TiKvay.  Light  &  Power  Company,  Atchison,  Kan. 
Mr.  J.  C.  Reighard,  retiring  manager  of  the  Penn  Cen- 
al  Light  &  Power  Company  at  Lewistown,  Pa.,  was  the 
jest  of  honor  at  a  banquet  tendered  to  him  by  the  local 
Iks  Club  on  June  20. 

Mr.  Harry  G.  Hake,  formerly  instructor  in  electrical  en- 
ncerini-'  at  the  L'niversity  of  Illinois,  has  been  appointed 
oi.siant  profes.'iiir  of  electrical  engineering  at  Washington 
nivirsity.   St.    Louis.    Mo. 

Mr.  L  O.  Ingalls,  formerly  engineer  in  the  arc  lamp  de- 
irtment  of  the  General  Electric  Company,  at  Lynn,  Mass.. 
IS  become  associated  with  the  city  lighting  department  at 
dmonton.  .Mberta.  Canada. 

Mr.  Martin  S.  Decker  has  been  designated  as  chairman 
■  the  Public  Service  Commission  of  the  Second  District 
'  Xew  ^'ork  by  Governor  Sulzer  as  successor  to  Mr.  Frank 
,'.  Stevens,  who  resigned  recentl)'. 

Mr.  Raymond  L.  Patterson  has  resigned  his  position  as 
igincer  in  charge  of  the  manufacture  of  ductile  tungsten 
id  molybdenum  wire  for  the  Westinghouse  Lamp  Com- 
iny.  Bloomheld.  N.  J.,  to  become  associated  with  the 
ooker  Electrochemical  Company  at  Niagara  Falls,  N.  Y. 
Mr.  Val.  A.  Fynn,  consulting  engineer  to  the  Wagner 
lectric  Manufacturing  Company,  St.  Louis,  Mo.,  left  New 
ork  June  30  on  the  Mauretania  for  a  three  months'  trip 
)  Europe,  .\fter  visiting  his  home  in  London  Mr.  Fynn 
ill  spend  considerable  time  climbing  mountains  in  Swit- 
.'rland   and    Italy. 

Dr.  William  Marconi,  who  spent  the  month  of  June  in 
lis  country  chiefly  in  looking  after  his  interests  in  the 
atcnt  suit  described  in  our  issue  dated  June  28,  1913,  lett 
ew  York  for  London  July  2  on  the  ^[auretaluo.  He  will 
?turn  to  New  York  in  October  for  the  opening  of  the 
idio-telegraph  station  at  Belmar,  N.  J. 
Mr.  A.  S.  Herbert  has  resigned  his  position  as  general 
lanager  of  the  Siemens  Company  of  Canada,  Ltd.,  and  has 
een  appointed  general  manager  of  the  branch  offices  of 
le  Siemens  company  in  .Australia.  His  successor  in 
anada  is  Mr.  C.  A.  Ablett,  who  has  been  closely  associated 
ith  the  electrification  of  rolling  mills  in  Europe. 
Hon.  George  W.  Anderson,  nominated  to  the  Massachu- 
Jtts  Public  Service  Commission,  was  born  in  Acworth, 
.  H..  in  1861.  He  was  educated  at  Gushing  Academj', 
shburnham,  Mass.,  Williams  College  and  Boston  Univer- 
ty  Law  School,  and  has  practised  law  in  Boston  since  1890. 
1  1012  he  wa?  the  Democratic  candidate  for  attorney- 
cncral. 

Mr.  V.  Ford  Greaves,  who  was  for  a  number  of  years 
onnected  with  the  research  department  of  the  Jefiferson 
'hysical  Laboratory,  Harvard  Lniversity,  and  recently  en- 
ured the  government  service  as  radio  inspector,  has  been 
lade  chief  of  the  radio  service  of  the  Bureau  of  Navigation, 
)epartnient  of  Commerce,  which  has  charge  of  the  enforce- 
icnt  of  the  new  radio  laws. 

Mr.  B.  S.  Josselyn,  who  retired  as  president  of  the  Port- 
ind  Railway.  Light  &  Power  Company,  Portland,  Ore., 
u  July  I,  1913,  was  the  honor  guest  at  a  banquet  at 
lie  Arlington  Club  in  Portland  given  by  the  other  offi- 
crs  of  the  companj-  and  a  number  of  his  business  asso- 
iates  outside  of  the  company.  Eleven  pieces  of  silver, 
omprising  a  Paul  Revere  set,  were  presented  to  Mr.  Jos- 
elyn  by  the  officers  and  employees  of  the  company,  Mr. 
'.  I.  Fuller  making  the  presentation  speech. 


Hon.  George  P.  Lawrence,  nominated  to  the  Massachu- 
setts Public  Service  Commission  by  Governor  Foss,  is  a 
native  of  North  .\dams,  Mass.  He  graduated  from  Amherst 
College  in  1880  and  studied  law  at  Columbia  University.  He 
was  admitted  to  the  bar  in  1883,  and  from  1885  to  1894  was 
judge  of  the  district  court  of  Northern  Berkshire.  He  has 
served  three  terms  in  the  Massachusetts  Senate,  being  presi- 
dent of  that  body  in  1896-7,  and  has  served  continuously  as 
a  member  of  Congress  since  1899,  having  been  elected  in 
1897  to  fill  an  unexpired  term. 

Mr.  William  Stanley,  who  was  the  recipient  of  the  Edison 
medal  on  June  26  at  the  convention  of  the  .-American  Insti- 
tute of  Electrical  Engineers,  has  long  been  famous  in  the 
history  of  electrical  development  in  this  country  as  one  of 
the  leaders  in  high-tension  work.  He  was  born  in  Brook- 
lyn, N.  Y.,  Nov.  22,  1858,  and  was  educated  at  the  Willis- 
ton  Seminary  at  East  Hampton,  Mass.,  and  at  Yale;  but 
electrically  he  is  a  self-educated  man.  While  engaged  in 
the  nickel-plating  business  in  New  York  in  1879  he  became 
acquainted  with  Mr.  Hiram  Maxim,  who  was  then  one  of 
the  foremost  electrical  engineers  in  the  country.  Mr. 
Stanley  became  principal  assistant  to  Mr.  Maxim,  and 
when  Mr.  Maxim  left  the  United  States  for  the  Paris  Ex- 
position in  1881  Mr.  Stanley  became  assistant  to  Mr.  Ed- 
ward Weston.  In  1882  he  joined  the  staff  of  the  Swan 
Electric  Light  Company,  where  he  invented  a  method  of 
exhausting  incandescent-lamp  bulbs,  and  during  1883  and 
1884  he  conducted  a  private  laboratory  at  Englewood,  N.  J., 
devoting  himself  to  storage-battery  work  chiefly.  His  ac- 
quaintance with  Mr.  George  Westinghouse  began  in  1884, 
and  a  contract  was  made  by  which  Mr.  Stanley  was  to  de- 
vote his  time  to  developments  in  which  he  was  interested 
and  Mr.  Westinghouse  was  to  promote  them  as  a  business 
enterprise.  During  tnat  year  Mr.  Stanley  installed  and 
equipped  a  lamp  factory  at  Swissvale,  Pa.,  designed  some 
direct-current  machines  adapted  to  operate  incandescent 
lamps,  and  was  generally  occupied  with  a  system  for  this 
line  of  work.  In  the  spring  of  1885  he  was  taken  sick  and 
removed  to  Great  Barrington,  Mass.,  and  while  recovering 
there  concentrated  his  attention  on  the  problem  of  alter- 
nating-current distribution  and  submitted  his  plans  to  Mr. 
Westinghouse  and  a  number  of  friends.  Failing  to  secure 
the  indorsement  he  had  looked  for,  he  rented  a  mill  at 
Great  Barrington  and  ultimately  developed  a  5ao-volt  al- 
ternating-current system  the  energy  from  which  was  dis- 
tributed in  Great  Barrington  through  the  medium  of  trans- 
formers connected  in  multiple.  The  Westinghouse  com- 
panies, realizing  the  value  of  the  system,  immediately  took 
steps  to  develop  the  manufacturing  details,  and  the  great 
achievements  that  soon  followed  at  Niagara  Falls  were 
largely  contributed  to  by  the  Stanley  inventions.  In  the 
winter  of  1890-1891  Mr.  Stanley  organized  the  Stanley  Elec- 
tric Manufacturing  Company  at  Pittsfield,  Mass.,  his  asso- 
ciates in  the  enterprise  being  Messrs.  John  F.  Kelly  and 
C.  C.  Chesney,  and  the  famous  S.  K.  C.  apparatus  came  as 
the  result  of  this  organization.  Later  the  Stanley  Instru- 
ment Company  was  organized  for  the  manufacture  of  a 
new  form  of  wattmeter,  and  for  several  years  Mr.  Stanley 
devoted  his  time  to  this  enterprise.  When  the  Stanley 
companies  were  bought  by  the  General  Electric  Company 
Mr.  Stanley  engaged  in  consulting  work  for  that  company, 
his  time  being  devoted  principally  to  the  development  of 
an  electric  stove  built  to  conserve  heat. 


Obituary 


Ernst  Ruhmer,  who  died  lately  at  the  early  age  of  thirty- 
live,  was  one  of  the  best-known  and  most  fertile  contem- 
porary German  inventors.  Among  his  inventions  were  a 
selenium  photometer,  a  device  for  measuring  and  recording 
the  intensity  of  daylight,  an  arc-lamp  interrupter,  a  tele- 
vision apparatus,  a  system  of  light  telephony  using  selenium 
cells  and  controlled  projector  beams,  and  apparatus  for 
photographically  recording  and  mechanically  reproducing 
sound  waves.  Mr.  Ruhmer  was  the  son  of  an  engineer  and 
was  educated  at  Charlottenburg,  Berlin  and  Giessen.  He 
later  established  an  electro-physical  laboratory  near  Ber- 
lin and  wrote  several  books  on  the  subjects  of  wireless  tele- 
plicun-    and    telegraphy,    selenium-cell   operation,   etc. 
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Construction 

New  finKland 

NASIIl'A.  N.  II  —Work  h...  h«uM  ..n  llit  white  w«y  »y«lrni  lor  Mam 
Street  at  Ur  »•  Abbott  Snuair.  i  ^r...  I..  SaJlcr.  tiiixTnitriitlciit  of  the 
Naahiu  It  .  III.  ft  I'wr.  Cu  .  hn.  ihr  work  in  charfc. 

RAVMl»XI>.  N.  II.- Si«!Mfi  milr«  a(  ll.OOO.volt,  tlirccphair  trans- 
iniuiuii  hue  olll  be  liilill  b>  the  l<a,iiiond  Electiic  Co.  duriiiK  ihc  iicxi 
lour  moiitlii.  The  company  will  al»o  (Mircliue  one  JOO-gal.  itij.li*  1>iimM' 
diieclly  connected  to  a  three  pha«e  motor  with  remote  control.  I  .  !■. 
Gardner,  manacer. 

SOUTH  IIAIII.KV  l-.M.IJJ.  MASS.— The  to«n  ha.  apiiropriatcd  $250 
lo  in«e>li(ale  the  adviaabilily  of  eaubliihing  a  municipal  liiihtins  plant 
and  apiHiinte.l  a  coinmiuion  to  invcutiKalc  and  report  at  a  future  date. 
Mortimer    .\lad»en,   town  clerk. 

TAUNTOX.  MASS.— M.  C.  (iolden.  manager  ol  the  municipal  plant 
here,  latorj  the  iiKlallalion  of  a  new  turbogenerator,  at  a  coil  o(  $50. 
000.  lo  meel  ihr  rr.juirenientu  of  mcrea.ing  bunincri.  and  as  an  emergency 
unit.     The  Council  ha«  the  matter  under  consideration. 

WORlKSTER.  .\i.\S.-.  — Ilids  will  be  .eceived  until  July  14  by  the 
Hoard  of  Trustee>.  Worcester  State  .Vsylunl.  at  the  oIKcc  of  Fuller  & 
Hclano  Ici..  architects.  -14  Front  Street.  Worcester,  for  the  general  con- 
.  -iictton   and   electric   wiring  of   a   number  of   buildings. 


Middle  Atlantic 


.    Co.. 
ling   to 


CKOTd.N'  I'ALLS,  N.  V— The  Croton  Falls  KIcclric  Light  1' 
shortly  purchase  a  quantity  of  No.  4  and  6  weather-proof  wit 
luengsl.  Jr..  manager. 

F.AST  SVORrESTF.R.  X.  Y— The  Great  Bear  l.t.  &  P 
which  recently  acquired  the  lighting  plant  at  Schenevus,  is  pla 
purchase  one  lOO-kw  singlephase  generator,  two  awitchboard  panels, 
two  series  tub  transformers.  500  5-ft.  four-pin  cross-arms,  25  miles  of 
No.  4  copper  wire  and  a  number  of  meters  and  40-watt  tungsten  lamps. 
The  proposed  extensions  will  be  in  charge  of  George  H.  Blake,  and  the 
work  will  be  done  by  the  company.  William  F.  Shupe,  treasurer  and 
manager. 

IIA.MILTU.N.  X.  v.— One  lOOkw  engine-type  generator  with  txcilcr 
will  he  purchased  during  the  next  two  months  by  the  municipal  light 
and    water    plant.      K.    I..    Kingsbury,   superintendent. 

HILTON.  N.  Y.— The  Hilton  El.  l.t..  Pwr.  &  lit.  Co.  (formerly  the 
Hilton.  Tel.  Co.)  expects  to  purchase  within  the  next  three  months 
one  lOOhp  marine  boiler,  a  new  generator  and  a  feed-water  heater.  J.  K. 
Cooper,  president  and  manager. 

LK  ROY,  X.  Y.— The  LeRoy  Hydraulic  Elec.  Gas  Co.  is  now  changing 
from  1J3  cycles  to  60  cycles;  it  also  plans  to  change  the  street- 
lighting  system  in  the  near  future,  for  which  the  necessary  equirmem 
will    be    required.      J.    C.    Ross,   secretary. 

PERKY.  X.  Y.— .\  new  !lrccl  light  equipment  will  be  installed  licri. 
and  the  Perry  El.  Lt.  Co.  will  purchase  the  material  for  same  during  the 
next  three  months.  C.  W.  Torrey.  superintendent :  E.  L.  Phillips,  en- 
gineer. 

CHAMRERSnURG,  PA.— The  time  for  receiving  bids  for  the  cquqi- 
ment  of  the  municipal  lighting  plant  has  been  extended  to  July  7.  llids 
will  lie  opened  at  1  p.  m.  Specifications  may  be  had  by  addressing  the 
town  clerk. 

I'CXXSI'TAWXEV,  P.\.  — Su|plie«  and  material  for  a  Iransmissioii 
line  to  furnish  energy  for  mine  operations  will  be  purclia-ed  within  the 
next  three  months  by  the  Jefferson  l.t.,  Ht.  &  Pwr.  Co.  W.  M.  Krise. 
manager. 

WlLKES-llAKRE,  PA.— losepli  .\.  Miirr.TV.  iS  Mndison  Strut.  Wilke~ 
Barre.  Pa.,  is  seeking  quotations  for  one  three-wire  25-kw.  125-250-volt 
direct-current  generator,  belted,  200-amp-hr.  storage  battery,  switch, 
boards,  meters,  lightning  arresters,  wire,  cross.arms,  pins  and  glass  in- 
sulators. 

L.\KEWO()l).  X.  J — Eleven  miles  of  polea  and  line  material  arc  to 
be  purchased  at  once  by  the  Ijikewood  Wtr..  Lt.  &  Pwr.  Co.  11.  M 
Whitehead,  superintendent. 

I'    ■ '11.    X.    J.— Extensions    and    iniptovenienls    made    by    the 

I  Co.   o(    New   Jcrs.y   c.illed   for   a   purchase   of  a    lOOOkw 

V\  "ns   turbine   with    .Mberger  surface  condenser;   also  one 

^i.nitiii   uaier-tube  boiler  with   Murphy  stoker  and  Foster  super-- 

lo   accommodate    which    the    station    was    enlarged.      .\    rcinforceil 

eoncrete  stark    1/5    ft.    x   9  ft.   and   sletl   smoke   ilue   for  three  boilers,   re 

1  King  an  old   "teel  stack  and  flue,   have  recently  lieen  added. 

IM. MITTS  III' Rf,.     MI).— The     Emmitlsburg     El.    Co..     recently    incor- 

itr  1      will    srll    electricity     for    lighting    an  1    motor    service,    which    is 

llagerslown    .\    Frederick    Ry.    Co..    at    Thurmont.    Pa. 

IS    only    a    substation    at    Emmittshiirg.   consisting    of    a 


heate 


I!     M     K. 


KKVSEK.    W.    VA.— Within    Ihe    nexl    six    months    the    Keys 
(  o.   exttccls  to  erect  a  300-hp  engine,  a  300-kw   generator,  a    1 
.ind   switchboard  complete.     N.  J.  Crooiis  is  secretary  and  ti- 

KEYSTONE.   W.   VA.— The  Keystone   Lt.   &   Pwr.  Co.  b.i 
over   by   the    Appalachian    Pwr.   Co..    Ulucfield.   W.    Va. 

SISTERVILLE.   W.    \A. — Bids   will    be    received    until    Aug. 
construction    complete,    including    electric    conduits    and    wirim 
lighting  fixtures  and  approaches,  of  the  United  Stales  |>osi  i.ll 
ville,  W.   Va.     O.  Wenderolh,  supervising  architect,  WaahinK' 

WILLIAMSON.    W.    VA.— The    Williamson    Lt.   &   Ice  Co. 


plant    from    10    to    30    tons.     O 


roposals     will     be     recr' 
rrcasury    Department, 
ring   syhtcin    in    the    I 


increase    the    rated    output    of    its    ic 
Welch    is    superintendent. 

WASHIXGTON.     1).     C— Sealed 
office    of    the    supervising    architect, 
until    July    J8,    for    .1    conduit    and 
.Marine  Hospital,  Chicago,  in  accordance  with  drawings  and 
copies   of    which    may    be   obtained    at    Washington. 

W ASIIINGTOX.  I).  C— Sealed  proposals  will  Ic  receive 
,»f  the  supervising  architect  until  Aug.  4  for  the  construe 
including  electric  conduits  and  wiring,  interior  lighting  fix 
■•teaches,  of  the  U.  S.  post  office  at  Xenia.  Ohio.  Drawin 
cations  may  be  obtained  from  the  custodian  of  site  at  Xcni 
Wenderolh,    sufiervisinR   architect.    Washington.    I).    C. 


I  KI.V>. 
next    thr< 


Miccls    lo   purchase    within 
-cries   are   street   lighting. 


North  Central 

ILLSHINi;.    MICH.— The   Hart   Milling  &    Pwr.    Co.    is   i 
the  city   lighting   plant   and   will   be   in   the   market   during  t   ' 
utonlhs  for  24  hangers  and  other  equipment  for  installing  an  iiic.nii.ir- 
lighting  system.     ^.  O.  Hart  is  in  charge. 

(IREENFIELD.    OHIO.— The    water   and    light    department    aniicii 
purchasing    a    three-phase,    60-cycle.     110-220-volt    motor-driven    outtil 
pumping  water.     The  water  and   light  plant  combined   has  an  abuml 
of    power,    and    will    have    a   pumping   capacity    of    1,000,000   gal.   a  ^ 
U.  R.  CTowman.  manager. 

GREEN     SPRING,    OHIO.— The    Green    Spring    EI.    U.    &    Pr.   U 
expects  lo  install  within  the  next  two  months  an  oil  engine  and  a  10-k« 
three-wire,      110-220-volt     direct-current     generator,     which     have    al: 
been    purchased.       Within     the    next    three    months,    the    purchases 
lemplatcd     include     50     2-wire,     5-amp     direct-current     meters.       V.    ^- 
Scott.    manager. 

LOUISVILLE.  KV.— The  Louisville  Gas  &  Elect.  Co.  will  have  i 
substantial  and  well-equipped  garage  and  stables  for  its  transportatioc 
department,  where  both  motor-driven  and  horse-drawn  vehicles  will  be 
cared  for.  The  building  will  be  heated  with  natural  gas  aii<l  lightc<i 
with  electricity.  .\  well-equipped  machine  and  blacksmith  shop  will  be 
rirovided  to  lake  care  of  necessary   repairs. 

PERRYVILLE,  KV.— The  Perryville  Ice  &  Ltg.  Co.,  recently  ev 
lablished.  is  planning  to  increase  its  capacity  to  give  24-hour  aerrict. 
W.  J.   DcBaun,  general  manager. 

W.\LKEKTON,  INI),  (cnstruction  work  contemplated  during  il. 
next  few  months  by  ttie  municipal  electrtr;-Iight  department  inc' 
the  erection  of  a  90-kw,  three-phase  outdoor  substation.  Energ> 
be  purchased  from  the  Plymouth  (Ind.)  Kl.  Lt.  &  Pwr.  Co- 
nccessary  meters  and  switches  for  the  above  substation  will  also  hr 
chased  shortly.  The  street  lighting  system  will  be  changed  to  •■ 
pliase.      .-X.    L.    Freyer   is  superintendent  of  the   electric-light   -i-"" 

BROWNING,    ILL.— The    village    board    has    granted    a 
the    Central    Illinois    Public    Service    Co.,    of    Mattoon,    111.,    i 
.md     power    in     Browning.       A    transmission    line    will    be    built    fr 
lleardstown. 

lU'SHNELL.  ILL.— The  Central  III.  Pub.  Serv.  Co.  expects  to  er« 
within  Ihe  next  ten  days  a  JOOkw  transformer  substation,  to  be  use- 
for  transforming  energy  trom  33.000  to  2.300  volts,  and  the  town  i»  i 
have  J4-liour  service.     J.   H.   l-'recinan.  Jr..  local  superintendent. 

CHICAGO,  ILL.— The  municipal  electric  lighting  plant  of  Chi 
expects  to  make  a  number  of  cxiensions  and  improvemcnis  in 
future.  Among  other  equipment  to  be  purchased  are  the  following  m 
rials:  Four  or  six  3000-kva  substations  to  deliver  energy-  to  15.000  ''■ 
.nrc  lamps,  with  suitable  switching  and  protective  equipment  for  the  a'' 
SO.OOO  30-ft.  tubular  Steel  poles,  wire,  cable  and  ducts:  15.000  t. 
are  lamps  and  6000  SO-watt,  100-cp  series  tungsten  lamps.  Ray  Pitaei 
city   electrician. 

FREEPORT.  ILL.— The  contract  for  lighting  Taylor's  Park,  ir 
tioned  May  24.  has  been  awarded  to  .Mbert  Barnes.  The  contract  - 
for  seven  ornamental  lamp-pofls.  some  with  two  lamps  and  »■'' 
with  one.     The  electric   wires   will  be  laid   underground. 

HOMER,  ILL. — U.  S.  Thompson,  owner  of  the  eleetric  lighting  p 
intends    lo   erect   shortly    a    concrete   smokestack    for   a    new   power  bo::- 
A   ne.v   boiler   feed   pump   will   also  be   bought. 

M.^^■IT(I.    ILL. — ^The    municipal    electric    light    plant    is    planning 
construct    a    new    concrete    building    within    the    next    six    mnnihs.   aloi 
the  C,  P.  &  St.  L.  R.  R.  siding.  30  ft.  x  140  ft.,  larce  enon. 
water  works  in  the   future.     Within  the  year  there  will  be  p: 
lmtl.,r  anri   one   50-75-hp  engine,  motor-driven. 
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ATTOOX.  ILL.— The  municipal  electric  lighting  plant  uiihm  the 
,  three  months  expects  to  erect  a  5-niile  2300-voh  transmission  line, 
ipment  to  be  purchased  includes  among  other  things  one  350-hp  water- 
I  boiler,  one  2300-voIt  75-kw  alternating-current  generator,  one  elec- 
[lly-driven  pump,  alternating-current  voltmeters  and  ammeters,  poles, 
•lators,  cross-arms  and  transformers.     \V.   S.   Bury,  city  electrician. 

KTKOPOLIS,  ILL.— The  municipal  electric  lighting  plant  has  re 
ly  purchased  a  new  Ideal  engine  and  a  100-kw  three-phase  generator, 
:ycles,  2300  volts.  Tub  transformers  and  street  lighting  fixtures  will 
Purchased  shortly.  P.  M.  Richards,  superintendent. 
lOLIXE,  ILL. — Bids  will  be  asked  for  at  once  for  the  installation 
I  "white  way"  along  Fifteenth  Street.  Modern  five-lamp  ornamental 
s  are  to  be  erected  from  Fourth  Avenue  to  Eighth  Avenue,  and 
■  be  extended  north  of  the  railroad  tracks.  There  will  be  16  posts 
H  block.  The  property  owners  are  to  pay  for  the  posts  and  also 
I  the  energy  consumed   by   the   lamps. 

tORTOX,  ILL.— The  Bloomington  \-  Xormal  Ry.  &  L.l.  Co.,  which 
rates  the  Morton  Lt.,  Ht.  &  Pwr.  Co.,  is  building  a  substation  in 
■ton  to  handle  the  service  of  the  town  from  Bloomington.  For 
kfcrting  from  25  cycles  to  60  cycles,  frequency  changes  are  being 
ailed  and  considerable  work  is  being  done  rebuilding  the  outdoor 
It.  M.  G.  Linn,  general  superintendent.  Bloomington,  III. 
[URPHVSBORO.  ILL.— The  street-lighting  system  is  being  changed 
n  arc  to  tungsten  by  the  Alurphysboro  Wtr.  Wks.  &  El.  Lt.  Co.. 
O.   Settle,  superintendent. 

AUVOO,  ILL.— The  Xauvoo  El.  Lt.  &  Pwr.  Co.  expects  to  erect  within 
next  few  months  a  6-mile  transmission  line.  There  will  he  purchasej 
lew  gt-nerator,  transformers,  jioles  and  incandescent  lamps.  The 
pany  intends  to  change  from  220-volt  direct  current  to  110-volt  alter- 
ng  current.     Jos.   Nelson,  manager. 

ALESTINE,  ILL.— The  municipal  lighting  plant  expects  to  build 
extension  to  its  present  plant.  S.  H.  Markee,  city  clerk. 
EORIA,  ILL.— The  rebuilding  of  the  power  plant  of  the  Peoria  Cas 
il.  Co.  is  expected  to  be  completed  within  the  next  few  months. 
re  will  be  installed  a  5000-kw  turbo-generator  condensing  equipment, 
O.OOO-sq.  ft.  Sturtevant  economizer  and  fan  and  switchboards.  A 
isinission  line  to  Farmington  and  Elm  wood,  IH.,  and  several  sub- 
ions  will  be  built  within  the  next  few  months,  and  there  will  shortly 
lurchased  incandescent  street  lighting  equipments  for  small  tOwns. 
ILVIS,   ILL. — The   railroad    plant   at   this  place   is   having  an   entirely 

lighting  system  installed.  y\.  Wanamaker  is  the  electrical  engineer 
harge   of  the  installation. 

PRIXGFIELD,  ILL.— The  City  Council  opened  bids  for  con- 
clion   and   material   for   a   transmission   line   from   the   municipal   elec- 

light  plant  to  the  water-works  station  on  the  Sangamon  River,  as 
ows:    The    A.    H.    Earth    El.    Co.    bid   $11,072    for   red-cedar   poles   and 

2  wire:  for  white-cedar  poles  and  Xo.  0  wire,  $12,653;  for  white- 
ir  poles   and    No.    2    wire,    $11,902.      The    Champaign    Gas    &    El.    Co. 

$9,960    for    red-cedar    poles    and    Xo.    2    wire;    for    white-cedar    poles 

No.  0  wire,   $11,998;  for  white-cedar  poles  and  No.   2  wire,   $10,369. 
;   Champaign    company    also    submitted    a    bid    for    work    on    red-cedar 
rs  and  Xo.  0  wire,  the  figure  being  $11,765. 
OWAGIAC,    WIS.— Two    6.6-amp.    6D-cycle,    1100-volt    primary,    8-kw 

I2-kw  constant  current   regulators   will  be   purchased   within   the  next 
:e    months    for    the    municipal    electric    lighting    plant.       William     E. 
nolds,  superintendent. 
ALF.SVILLE,    WIS.— Within    the    next    two    months    the    Davis    Mill 

is  contemplating  building  an  addition  to  its  hydroelectric  plant. 
er  on  it  is  the  company's  intention  to  change  from  direct  to  alter- 
ng  current,  and  the  necessary  equipment  for  this  change  will  be 
chafed.      B.    W.    Davis,   manager. 

A  FARGE.  WIS.— The  La  Farge  Milling  Co..  which  owns  the 
er-power  rights,  is  talking  of  building  a  new  dam  and  constructing 
ower  station. 

AKE  MILLS,  WIS.— The  municipal  electric  light  and  water  plant 
lin  the  next  two  months  expects  to  purchase  a  one-panel  13.000-volt 
xhboard,  with  switches  and  protective  devices,  and  early  in  the  fall 
;rics  street-lighting  system  will  be  installed.  B.  C.  Engsberg,  super- 
ndent. 

IPESTONE,  MINX.— The  Pipestone  El.  Lt..  Ht.  &■  Pwr.  Co.  has 
:nded  its  system  a  distance  of  2  miles  to  Indian  School  and  installed 
lew  street-lighting  system  in  Pipestone,  besides  adding  five  addi- 
lal  miles  of  line  to  the  system-  The  generators,  boilers  and  other 
ipment  necessary  for  these  imjirovemeints  have  been  bought.  Trans- 
ncrs  will  shortly  be  purchased  for  changing  the  system  from  direct 
rent  to  alternating  current;  total  about  100  kw.  A  15-kw  series 
ting  transformer  and  panel  have  already  been  purchased.  J.  W. 
ipbell,   Jr.,   manager. 

'IRGINA,  MINX.— On  Aug.  1  the  Virginia  El..  Pwr  &  Wtr.  Co. 
ects  to  deliver  possession  of  its  iilant  to  the  city  of  Virginia  for  a 
sideration  of  approximately  $600,000.  The  plant  will  be  run  for 
city  by  a  commission  of  three  local  citizens.  O.  11.  Griggs, 
iident. 

^'INDOM,     MINN.— At    the    special     election 


ments  and  extensions  to  the  municipal  lighting  plant,  mentioned  June 
21,  the  measure  was  defeated.     G.  Neufeld,  city  clerk. 

WORTHIXGTON,  MINN.— Some  line  extensions  are  contemplated  by 
the  municipal  light  and  water  plant.     W.  H.  Buchan.  superintendent. 

ALTON,   lA. — Electroliers  for  Main   Street  are  being  discussed. 

HAMPTON.  lA.— The  Hampton  El.  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase at  once  two  alternating-current,  60-cycle.  three-phase  generators, 
one  75-hp,  2400-volt  three-phase  induction  motor,  one  engine,  an  entirely 
new  complete  switchboard  and  a  few  transformers.  M.  A.  Harrison, 
manager. 

HARTLEY,  lA.— Early  in  July  a  50-hp  oil  engine  will  be  purchased 
by  the  municipal  electric-light  plant,  together  with  a  2S0-volt,  three-wire 
generator.      R.   E.   Lampman,  superintendent. 

LINN  CREEK.  MO.— The  Naingua  Heights  Development  Co.  will  build 
a  station  adjoining  this  place,  to  furnish  lighting  and  motor  service  for 
the  grounds  of  its  pleasure  park,  club  houses  and  bungalows.  The 
equipment  has  not  yet  been  determined  upon.  R.  G.  Scott  &  Sons.  Linn 
Creek,   Mo.,   are  the  engineers  in  charge  of  the  work. 

MAVVIl.LE.  N.  D.— Bids  will  be  received  until  July  15  (readvertise- 
ment)  by  C.  .\.  Vangen.  city  auditor,  for  furnishing  material  and  equip- 
ping a  complete  electric  light  plant.  Clausen  Engr.  Co.,  engineers.  Com- 
mercial   Building,    St.    Paul,    Minn. 

CHANCELLOR,  S.  D. — An  electric-light  system  is  to  be  installed  here. 

HARTINGTON,  NEB.— It  is  reported  that  K.  S.  Gaynor.  Sioux  City, 
Neb.,  has  purchased  the  electric  light  plant  at  Hartington  and  will  have 
it  thoroughly  overhauled  before  placing  it  in   operation. 

CONCORDIA,  KAN.— The  Concordia  El.  Lt.  Co.  will  build  a  sub- 
station at  Burr  Oak,  in  addition  to  making  the  extensions  mentioned 
June  7.     L.  K.  Green,  vice-president. 

KANSAS  CITY.  KAN,— The  town  recently  voted  $200,000  for  the 
purpose   of   extending  the   electric-light   plant. 


ently     held     to     vole 


Southern  States 

MOUNT  OLI\'K,  N.  C. — S.  L.  Oliver,  manager  of  the  municipal 
electric  lighting  plant,  announces  the  closing  of  a  contract  for  wiring 
the  Presbyterian  Church  at  Mount  Olive,  which  will  be  the  first  indirect 
system  of  lighting  in  the  town.  The  National  X-Ray  Reflector  Co., 
Chicago,  planned  the  installation.  Wiring  supplies  of  all  kinds  will 
shortly   be  purchased. 

UNION,  S.  C. — Within  the  next  few  months  the  commissioners  of 
public  works  will  spend  about  $5,000  in  improving  the  municipal  lighting 
plant.  The  expenditure  will  practically  double  its  equipment.  On  Main 
Street  an   entirely   new  line   of  poles   will   be   erected. 

AMERICUS,  GA.— There  will  be  a  consolidation  of  the  Americus 
Gas  &  El.  Co.  and  the  Americus  Pwr.  Co.  during  the  next  sixty  days, 
under  the  name  of  Americus  Pwr.  Co.  W.  M.  Case  is  the  general 
manager. 

MARSHALLXILLE,  GA.— The  bond  issue  proposed  for  an  electric 
light   plant   has   been    defeated. 

PUNTA  GORDA,  FLA.— R.  K.  Seward,  clerk,  reports  that  the 
municipal  electric  light  and  water  plant  has  contracted  with  the  Punta 
Gorda  Ice  Co.  (a  Southern  Utilities  Co.  property)  for  energy  to  operate 
the  city  plant  for  10  years.  The  ice  company  will  install  a  100-kw 
alternator.  A  plan  is  on  foot  to  bond  the  city  for  $60,000  for  paving 
and  sewage.  The  city  will  require  considerable  wire  and  about  500 
additional    60-watt   and    100-watt.    110-volt   lamps   this    fall. 

ST.  ANDREWS,  FLA.— The  St.  Andrews  Ice  &  Pwr.  Co.,  which  has 
recently  been  granted  a  franchise  to  operate  an  electric  light  plant  here, 
will  be  in  the  market  for  two  75-kw  alternating-current  generators,  en- 
gines, switchboards,  lightning  arresters,  wiring  material  and  other  sup- 
plies. One  80-hp  and  one  120-hp  boiler  have  already  been  installed. 
For  complete  list  of  materials  address  J.  H.  Drummond,  St.  Andrews,  Fla. 

ST,  PETERSBURG,  FLA.— A  power  house  wilt  be  erected  during  the 
next  six  months  by  the  St.  Petersburg  Investment  Co.  Contracts  have 
been  placed  for  generators,  boilers  and  engines.  Within  the  next  two 
months  the  company  plans  to  purchase  wire  and  poles  for  a  two-mile 
transmission   line.      H.   C.   Case,   general   superintendent. 

WATERTOWN,  FLA.— The  East  Coast  Lumber  Co.  plans  to  install  an 
electric  light  plant  to  operate  its  mill  and  to  furnish  light  and  power  to 
the  town. 

CHATTANOOGA,  TENN.— The  Chattanooga  &  Tennessee  Pwr.  Co. 
will  erect  an  auxiliary  plant  to  develop  25,000  hp.  W.  E.  Boileau,  gen- 
eral manager,  Chattanooga. 

HUNTINGDON.  TENN.— The  municipal  water  and  electric  lighting 
plant  expects  within  the  next  three  months  to  purchase  5  miles  of  No. 
8-10-6  copper  wire,  poles,  cross-arms  and  insulators.  40  tungsten  street 
hoods  complete,  and  a  6-amp,  1100-volt,  constant-current  transformer,  with 
switchboard.     J.    M.   Dill,   manager. 

BREWTON,  ALA. — The  Downing  Industrial  School  is  considering 
the  installation  of  a  private  lighting  plant,  at  an  aooroxima*'*  cost  of 
$55,000.      W.   W.    Downing  is  chairman  of  the  building  committee. 

HARRISON.    ARK. — Improvements  and  additions   will   be  made  to  the 
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N»l.on  .n.1  C.  L.  Ilcn.lcr.o..,  bui  rru.n-  h.>  .niereit  in  the  lighting  ;in.l 
ice  pUni..  M«.r..  Ncl-.n  •■'•1  Hrn.lcrwn  plan  la  in.lall  modern 
pumping  machinery  and  to  bnild  a    lOO.OOOgal.  concrete  reservoir. 

JDNITION  CITY.  AKK.  -The  Ciiiien.'  Ice  &  Public  Utility  Co, 
organiie.l  1..  merge  the  I  iliien.'  Ice  &  Ilotlling  Co..  Junction  City  U. 
t  Wir.  Co.  and  Local  Tel.  Co..  will  operate  the  electric  lighting  plant 
under  the  new  name      R.  G.  Brown  in  pretident  and  general  manager. 

CmCKA.SH.^.  OKI^.— Bid»  will  be  received  until  Aug.  4  for  the 
con.lruetion.  complete,  of  the  United  Stales  pout  office  and  court  house 
at  Cbickaiha.  Okla.  O.  Wendcroth.  supervising  architect.  Washington. 
a  C. 

ARANSAS  I'ASS.  TEX.— C.  J.  Staniel.  Aransas  M.icl..  i  Boiler  Wks  . 
has  been  granted  a  franchise  by  the  City  Council  for  the  erection  o(  an 
electric  generatitig  station. 

DEI.  KIO.  TF.X.— Bids  will  he  received  July  22  by  O.  Wendcroth, 
supervising  architect,  Washington,  I).  C,  for  installing  complete  an 
cleclr.r   !.;.»«.■  I.e..   rlrv,ili.r  ill  the  I'niteil  States  post  office  at  Del  Rif. 


Pacific  States 

IIKI.LINC.HAM,  WuVSII.  — Patents  to  six  mineral  claims  on  the  Nook- 
»ack  River,  held  by  the  Whatcom  Co.  Ry.  &  I-t.  Co.  (a  Stone  &  Webster 
coriKiralion),  were  declared  void  recently  by  Judge  Cushman  in  the  United 
States  District  Court,  and  the  land,  which  includes  300  ft.  of  waterfall, 
reverts  to  the  federal  government.  The  water  power  is  estimated  to  be 
worth  several  million  dollars,  and  a  $500,000  power  house  built  by  the 
Whatcom  company  near  the  property  will  be  practically  valueless.  The 
company  furnished  electrical  energy  to  Bellingham  and  vicinity.  It  was 
contended  by  the  government  that  the  sole  object  of  the  company  in  seek- 
ing the  sites  was  to  take  the  power  opportunities  and  that  no  mineral 
de|iusits,  veins  or  lodes  ever  existed  on  them. 

EVERETT,  WASH.— The  County  Commissioners  were  recently  peti- 
tioned by  the  Pacific  Northwest  Traction  Co.  for  permission  to  construct, 
operate  and  maintain  electric  transmission  lines  in  Township  28.  The 
Pacific  Co.  is  closely  identified  with  the  Puget  Sound  Traction.  Lt.  & 
Pwr.  Co.,  one  of  the  Stone  &  Webster  properties. 

GOLDENDALE.  WASH.— The  Oregon-Washington  Tel.  Co..  recently 
organized  at  Hood  River,  Ore.,  has  taken  over  the  leases,  franchises 
and  contracts  of  the  Home  Tel.  Co.,  of  Hood  River,  White  Salmon  Val- 
ley Tel.  Co.,  of  White  Salmon,  Wash,,  and  the  Goldendale  (Wash.)  Tel. 
&  Tel.  Co.,  and  will  operate  them  under  the  name  of  the  Oregon-Wash- 
ington Tel.  Co.  It  is  reported  that  reconstruction  work  has  been  ordered 
to  begin  at  once. 

MONTESANO,  WASH. — .Vn  application  has  been  made  by  l".  Norton 
Babo  and  E.  L.  Harung  for  a  franchise  to  operate  an  electric  light  and 
water  system.  If  granted,  work  will  be  started  shortly.  F.  L.  Harung. 
who,  with  Mr.  Ilaho.  recently  organized  a  company  for  this  purpose,  is 
prominently  identified  with   the  Hoquiam   Sash  &   Door  Co. 

OI.VMPIA,  WASH.— The  Olympia  Water  Works  has  received  a  fran- 
chise for  the  city  for  the  installation  of  a  1000-kw  plant  and  will  furnish 
electricity  as  well  as  steam  heat  in  the  business  district.  C.  .\.  Harmony, 
manager. 

SEATTLE.  WASH.— The  Puget  Sound  Traction,  Lt.  &  Pwr.  Co.  expects 
within  the  next  six  months  to  install  one  1000-kw,  13,200-to-eOO  volt 
direct-current  motor-generator  set;  three  50,000-volt  oil  switches  in  its 
Jefferson  Street  substation;  two  200-amp  automatic  feeder  regulator  panels 
for  lighting  circuits  as  well  as  an  up-to-date  protective  relay  system  on 
its  transmission  lines.  The  company  will  also  erect  within  the  next 
half-year  a  52-mile,  60,000-volt  transmission  line  and  will  insull  three 
60.000-volt  oil  switches,  three  13.000  volt  oil  switches,  two  60,000  and 
13,000-volt  lightning  arresters  and  one  panel  switchboard  with  meters 
for  two  13,000-volt  feeders.  It  will  also  erect  9  miles  of  13,000-voll 
transmission  lines  and  distribution  lines.  W.  J.  Grambs,  superintendent 
light  and  power. 

SPRINGDALE,  WASH.— The  Camas  Valley  Tel.  Co.,  operating  in  this 
city  and  vicinity,  plans  new  construction  work  as  well  as  reconstruction 
of  existing  equipment. 

BAY  CITY,  ORE.— The  City  Council  recently  granted  an  electric 
service  franchise  to  the  Bay  City  I^nd  Co.,  which  has  taken  over  the 
present  lighting  plant,  which  will  be  reconstructed  at  once.  The  city 
reserve*  the  right  to  purchase  the  plant  in  1920,  or  at  the  end  of  any 
three-year   period   thereafter. 

PORTLAND.  ORE.— The  Northwestern  El.  Co.  has  completed  plans 
for  a  substation  and  transformer  house,  to  be  erected  in  the  .Mbina 
district,  Portland.     Work  will  begin  immediately. 

PORTLAND,  ORE.— Bids  are  being  received  for  the  installation  of  a 
boulevard  lighting  system  on  the  East  Twelfth  Street  bridge  across 
Sullivan's  Gulch,  Portland.  Plans  are  in  the  office  of  A.  L.  Barbur,  city 
auditor. 

BURBANK.  CAL.— The  city  of  Burbank  and  the  Burbank  El.  Lt. 
&  Pwr.  Co.  have  joined  in  an  application  to  the  Sute  Railroad  Com- 
mission asking  that  the  city  of  Burbank  be  given  permission  to  pur- 
chase the  plant  of  the  Burbank  El.  Lt.  &  Pwr. 'Co. 

CHINO,  CAL.— The  Home  Tel.  Co.,  of  Chino,  has  applied  to  the 
State  Railroad  Commission  for  permission  to  construct  and  operate  a 
telephone  and  telegraph  system  in  the  city  of  South  Pasadena.  Cal. 


LtJS  .\N(JEI.ES,  CAL.— The  City  Council  of  Los  Angeles  has  iioder 
lis  consideration  an  ordinance  providing  for  the  exteniion  .jf  th- 
urnameiital  lighting  system  on  Hill  Street,  from  Pico  Street  to  Wub 
ingtun  Street.  A  similar  ordinance  is  being  considered  for  Ninib 
.Street,   between   Main  and  San   Pedro   Streets. 

I'AIXJ  ALTO.  C.\L. — The  City  Council  has  authorized  the  purchaK 
of  an  oil  engine  and  generator  for  the  municipal  lighting  plant,  at  ^ 
cost  of  $27,000,  bonds  for  which  were  recently  voted,  amounting  to 
SI  9.000. 

PERRIS,  C.VL. — Bids  are  being  received  by  the  board  of  city  trus- 
tees for  furnishing  and  installing  an  electrically  driven  pumping  equip- 
ment, in  accordance  with  specifications  in  the  hands  of  the  city  clerk. 

RIONIDO.  CAL.— The  Mount  Jackson  Wtr.  &  Pwr.  Co.  has  applied  t» 
the    Slate    Railroad    Commission    for    permission    to    issue    bonds   to  Iki  ^' 
amount   of   $11,000   for   the   purpose   of   paying   off  existing   indebtedaeit 
and   of  making  extensive   improvements   in   its  system. 

TURLOCK,  CAL.— The  Voscmitc  Pwr.  Co.  has  just  completed  a  10- 
iiiile  power  line  from  Turlock  to  Denair,  and  will  soon  begin  the  in- 
stallation of  a  diftribution  system   in   Denair. 

VISALIA,  CAL. — It  is  rumored  that  the  Mount  Whitney  Pwr.  k 
El.  Co.  is  preparing  plans  for  the  Tuolumne  Lt.  &  Pwr.  Co.  project 
I:  is  planned  to  start  work  this  summer  on  the  immense  power  project 
to  generate  power  from  the  north,  middle  and  south  forks  of  the 
Tuolumne  River.  It  is  estimated  that  the  work  will  cost  about 
$2,000,000. 

WOODLAND.  CAL.— The  Sacramento  Valley  El.  Ry.  Co.  is  reported 
to  have  sold  its  bonds  in  Europe,  and  the  work  of  installing  the  pro- 
jected electric  lines  on  the  west  side  of  Sacramento  will  begin  at  once. 

F.*\IR\"IEW,  MONT. — The  county  commissioners  at  Glendive  are 
re]  urted  to  have  granted  C.  W.  Jennison  a  franchise  for  an  electric  sys- 
tem at  Fairview. 

BOULDER,  COL.— The  Central  Colorado  Pwr.  Co.  is  erecting  about 
30  new  towers  on  its  transmission  line  near  Shoshone  in  order  to 
reduce  the  length  of  some  heavy  spans. 

TRINIDAD,  COL.— The  Trinidad  El.  Trans.  Ry.  &  Gas  Co.  expects  to 
construct  within  the  next  half  year  60  miles  of  44,000-volt  high-tensioa 
transmission  line,  which  will  require  1800  kva  in  transformers  to  reduce 
the  tension  10  2300  volts.     Geo,  J.  Gauthier,  superintendent  ot 


Canada 

PORT  MOODY,  H.  C— The  City  Council  has  requested  the  Wcstcir. 
Canada  Pwr.  Co.  and  the  British  Columbia  El.  Co.  to  submit  bids  for  the 
installation  of  a  street-lighting  system  in  the  district  bounded  by  the 
two  nnin  thoroughfares  as  well  as  adjoining  streets  and  avenues.  The 
work  of  installing  the  system  will  be  ordered  by  the  Council  short/y. 
The  lighting  of  the  South  Shore  district  is  also  under  contemplation. 


Miscellaneous 

PORT  ELIZABETH,  SOUTH  AFRICA.— The  American  (_oi.,ul  at 
Port  Elizabeth  reports  that  an  electric  lighting  plant,  to  cost  about 
$50,000.  will  be  installed  by  the  municipally  of  Cradock,  Cape  Province, 
South  Africa.  .Address  B.  .-X.  Patcrson,  town  clerk,  Cradock.  Cape 
Province.  South  Africa. 


New  Incorporations 

ALHAMHRA,  ILL.— The  Alhambra  Mutual  Tel.  to.  has  been  in- 
corporated with  a  capital  stock  of  $2,500  to  maintain  and  operate  tele- 
phone lines.  The  incorporators  are:  C.  Warber,  Christ  Rabbcrman, 
H.  C.  Henschen.  F.  VV.'  Brumworth,  .August  Abert,  Patrick  Farrell. 
.Ndolph    Leuscher  and   J.    D.    Harris. 

NORTH  CHESTERVILLE.  ME.— The  North  Chesterville  Lt.  &  Pwr 
Co.  has  been  organized  for  the  purpose  of  making,  selling  and  supplying 
electricity,  with  a  capital  stock  of  $10,000.  Officers:  President.  C.  H. 
Pinkham;   treasurer.  L.    S.   Keith,   both   of  Farmington.   Me. 

HICKORY',  N.  C. — The  Wautauga  El.  Co.  has  been  incorporated  with 
capital  stock  of  $50,000.  Incorporators;  N.  S.  Dasher.  J.  L.  Riddle.  II.  C. 
.Menzies.  J.  D.  Elliott  and  others. 

FORWARD,  PA.— The  Forward  El.  Co.  has  been  granted  a  charter 
to  operate  in  Forward  Township.  Butler  County,  and  Pittsburgh,  with 
a  cai.tal  stock  of  $5,000. 

HARRISBURG,  PA.— The  Jackson  EL  Co.  has  been  granted  a 
charter  to  operate  in  Jackson,  Butler  County,  and  Pittsburgh,  with  a 
capiul  stock  of  $5,000. 

BIG  WELLS,  TEX.— The  Big  Wells  Wtr.,  Lt.  4  Ice  Co.  has  been  in- 
corporated with  a  capiul  stock  of  $10,000.  Incorporators:  Paul  C. 
Levering,   H.   C.   Ziegler  and  J.    .-X.    .-\rmstrong. 
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Directory  of  Electrical  Associations, 
Societies,  Etc. 


Secretary-tr 


H.  O. 


Alabama  Lioht  and  Traction   Associ 
Hanson,  Mobile,  Ala. 

American  Association  fob  the  Advancement  of  Science.  Secretary, 
L.  O.  Howard,  Smithsonian  Institute,  Washington,  D.  C. 

American  Electric  Railway  Accountants'  Association.  Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Xewark,  N.  .1. 
Annual  convention,   Atlantic   City,   N.  J.,   Oct.    13-17. 

.•American  Electric  Railway  Association.  Secretary,  H.  C.  Doneckcr, 
29  West  39th  St.,  New  York.  Annual  convention,  .-Ktlantic  City,  N.  J., 
Oct.   13-17. 

.American  Electric  Railway  Engineering  .\ssociation.  Secretary, 
H.  C.  Donecker.  29  West  39th  St.,  New  York,  .\nnual  convention,  -At- 
lantic  City,    N.   J.,    Oct.    13-17. 

.■\merican  Electrochemic.\l  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh    University,    South    Bethlehem,    Pa. 

.American  Electro-Therapeutic  Association.  Secretary.  Dr.  T.  Wil- 
lard  Travell,  27  East  11th  St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  council  meets 
the  first  Friday  of  every  month. 

.American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  33  West  39th  St.,  New  York.  Board  of  directors  meets 
monthly.  Sections  and  branches  in  the  principal  electrical  centers 
throughout  the  country. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,  N.   Y. 

American  Society  of  Heating  and  Ventilating  Engineers.  Secre- 
tary, W.  W.  Macon,  29  West  39th  St.,  New  York. 

American  Water  Works  .Association.  Secretary.  J.  M.  Diven,  271 
River  St.,  Troy,   N.   Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  W.  J. 
Tharp,   Little   Rock.   .Ark. 

Association  of  Edison  Illuminating  .Companies.  Secretary,  Geo.  C 
Ho'berton,  Pacific  Gas  &  Electric  Co.,  San  Francisco,  Cal.  Annual  meet- 
ing,  Cooperstown,   N.    Y.,    Sept.   8. 

Association  of  Iron  and  Steel  Electrical  E.ngineers.  Secretary, 
James  Farrington,  Steubenville,   Ohio. 

-Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  .A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago.  .Annual 
meeting,  Chicago,  Oct.  20-24. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,   112  West   Adams  St.,  Chicago. 

Canadian  Electrical  -Association.  Secretary,  H.  G.  Martin,  Toronto 
Electric   Light   Co.,   Ltd.,   Toronto,   Can. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlniann.  Meets  every 
Thursday  at  Albany   Hotel,    Denver,   Col. 

Colorado  Electric  Light,  Power  and  Railway  -Association.  Secre- 
tary, Thomas  F.  Kennedy,  900  15th  St.,  Denver,  Col.  Annual  meeting, 
Denver,  Oct.  6. 

Electric  Club  of  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,   Chicago.     Meet  every  Thursday  noon  at  Hotel   Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
Ury.  Geo.  W.   Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Ernest  S.  Cowie,  1613  Grand  Ave.,  Kansas  City,  Mo.  Annual 
meeting,   St.   Louis,  July    12. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  Albert 
Petermann,  Milwaukee,  Wis. 

Electrical  Credit  .Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Credit  Association  of  Philadelphia.  Secretary-treasurer, 
John  W.  Crum,  1324  Land  Title  Building.  Philadelphia,  Pa.  Executive 
committee  meets  second  and  fourth   Thursday  of  each  month. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago,   HI. 

Electrical  Supply  Jobbers'  Association.  Secretary,  Franklin  Over- 
bagh,  411  South  Clinton  St.,  Chicago,  111. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavcly.  Royal   Insurance   Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Meeting,  San   Francisco,  second  Thursday  of  each  month. 

Electrical  Development  Association,  Inc.  Secretary,  Zcnas  W.  Carter, 
53  State  St.,  Boston,   Mass. 

Electric  Vehicle  .Association  of  .America.  Secretary.  Harvey  Rob- 
inson, 124  West  42d  Street,  New  York.  Meeting,  fourth  Tuesday  of 
each  month. 

Electric  Vehicle  .Association  of  .America,  New  England  Section. 
Secretary,   L.   L.    Edgar,   39    Boylston   St.,    Boston. 

Empire  State  Gas  and  Electric  Association.     Secretary,  Charles  H. 


Florida  Electric  Light  and  Power  -Association.  Secietary,  11.  C, 
Adams,   West   Pahn   Beach.   Fla. 

Gas,  Electric  and  Street  Railway  -Association  of  Oklahoma.  Sec- 
retary-treasurer, Prof.  H.   V.   Bozell,  Norman,  Okla. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Chubhuck,. 
Peoria,   111. 

Illuminating  Engineering  Society.  General  secretary,  J.  D.  Israel, 
Engineering  Societies  Building.  29  West  39th  St.,  New  York.  Sections- 
in   New   York,   New   England,   Philadelphia,   Chicago  and   Pittsburgh. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
^  fiRK.  Secretary,  .A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn.  N.  Y. 
-Meetings  second   and   fourth  Wednesdays,   New   Grand  Hotel,   New   York.- 

Indiana  Electric  Light  .Association.  Secretary  and  treasurei-.  J.  V. 
Zartman,    120    South    Meridian    St.,    Indianapolis,    Ind. 

Institute  of  Operating  Engineers.  Secretary.  L.  Houmilk-r,  29* 
West   39th    St..   New   York. 

Institute  ok  Radio  Engineers.  Secretary,  E.  J.  Simon.  SI  New  St.,. 
New    York.      Meeting   first   Wednesday   of  each  month. 

International  -Association  for  Testing  Materials.  Secretary,  II.  J. 
F.   Porter,   29  West  39th   St..  New  York. 

International  Association  of  Municipal  Electricians.  Secretary,. 
C.   R.  George,   Houston,  Tex. 

International  Combustion  Engineers'  -Association.  President,. 
Charles  Kratsch.  416  West  Indiana  St.,  Chicago.  Meeting,  second  Friday 
of  each  month  at  Lewis  Institute. 

International  Electrical  Congress.  Secretary,  J.  A.  Barr,  Enpo- 
sition  Building,  San  Francisco,  Cal.     San  Francisco,   1915. 

International  Electbotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  General  secretary,  C.  le  Maistre,  28  Victoria  St.,  West- 
minster, London,  S.  W.,  England.  Next  plenary  meeting,  Berlin,  Sept. 
2-6. 

Iowa  Electrical  Association.  Affiliated  with  N.  E.  I..  -\.  Secretary,. 
H.    B.    Maynard,   Waterloo,    la. 

Iowa  Street  and  Interurban  Railway  Association.  Secretary,  H.  E. 
Weeks,   Davenport,   la. 

Jovian  Order.  Jupiter  (president),  F.  E.  Watts,  239  West  39th  St.^ 
New  York;  Mercury  (secretary),  E.  C.  Bennett,  St.  Louis,  Mo. 

Kansas  Gas,  Water,  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,  W.    H.   Fellows,   Leavenworth,   Kan. 

Louisiana  Electrical  Contractors'  .Association.  Secretary.  W.  H. 
Bower  Spangenberg,  625  Poydras  St.,  New  Orleans,  La.  Meets  second 
Thursday   of  each  month. 

Maine  Electric  -Association.  Secretary,  Waller  S.  Wyinaii.  Water- 
ville,  Maine. 

Minnesota  Electrical  Association.  Secretary-treasurer.  [■'.  A.  Otto, 
St.   Paul   Gas  Light  Company,   St.   Paul.   Minn. 

Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  -Associa- 
tion.     Secretary-treasurer,   F.    D.    Beardslee,    St.    Louis,   Mo. 

N.\TiONAL  .Arm.  Pin  and  Bracket  .Assochtion.  Secretary.  J.  B.  Magers. 
Madison,  Ind. 

National  -Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.  L.  Smith,  Concord,  Mass. 

National  District  Heating  .Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electrical  Contractors'  .Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica.  N.  Y.  Annual 
meeting,    Chattanooga,   Tenn..   July    16. 

National  Electrical  Credit  .Association.  Secretary,  Frederick  P. 
Vose,    1343    Marquette    Building,    Chicago. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,    Engineering    Societies    Building,    33    West    39th    St.,    New    York. 

National  Electric  Light  .Association,  Commercial  Section.  Secre- 
tary, E.   L.  Callahan,  29  West  39th  St.,  New  York. 

National  Electric  Light  .Associ.ation,  Eastern  New  York  Section. 
Secretary,  R.   E.   Russell,   Schenectady,  N.  Y. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
treasurer,  M.  H.  Hendle,  Augusta,  Ga.  Annual  meeting,  Macon,  Aug. 
14-16. 

National  Electric  Light  -Association,  Hydroelectric  and  Power 
Transmission    Section.     Secretary,   L.   H.   Conklin.   Scranton,    Pa. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  Mich.  .Annual 
meeting,  Ottawa  Beach,  Aug.    19-21. 

National  Electric  Light  Association,  Mississippi  Section.  Secre- 
tary,  F.  J.   Duffy,   Natchez,  Miss. 

National  Electric  Light  Association,  Nebraska  Section.  Secretary- 
treasurer,   S.  J.   Bell,  David  City,  Neb. 

National  Electric  Light  .Association.  New  England  Section.  Sec- 
retary, Miss  O.  -A.  Bursiel,   149  Tremont  St.,  Boston,  Mass. 

National  Electric  Light  Associ.ation,  Northwest  Section.  Secre- 
tary, N.  W.  Brockett,  Pioneer  Building,  Seattle,  Wash.     .Annual  meeting,- 
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Natiokai  l-itt  PanTgciioN  AiMicMTKo.  SrcrcMry.  Ralph  Swcctland, 
Ml    Milk   Sirrrl.    Butlon.    MtM. 

Natiomu.  IxDiirtNDiKT  TiUfiioKi  AtwKiATion.  SecrrUry-lrcaturcr, 
Richard   Valrnlinc.  .lancivillr.  Wii. 

X«»  Kkcland  KuacTiicAi  CiioiT  Auociatiok.  Stereurjr,  Alton  F. 
Ttip|>rr,  6fl  Stair  St.,  Boiton,  Maw.  Directori  m«t  first  Wednesday  of 
each  month. 

N«»  Ekcland  Sraur  Raiiwav  rtii.  Secretary,  John  J.  lane,  U 
Pearl  St.,  Boston,  Maaa.     Meets  last  Thursday  of  each  month. 

X«w  Oblians  ELtcTaiLAi.  CoNTSACiiias"  .\ssociAiioM.  Secretary,  S.  J. 
Steoart.  Jl>  Carondrlel  St.,  New  Orleans,  La.  Meelinn.  second  and 
fourth  Tuesday   of  each   month. 

Naw  YnsK  Elictsicai.  CaiiDiT  Association  (affiliated  with  the  National 
Electrical  Credit  Association  I.  Secretary,  Franit  Neilson.  80  Wall  St., 
New   York.      Board  of  direclor*  meets  second  Thursday  of  each  month. 

Naw  YosK  Elictbicai.  Socibtv.  Secretary,  G.  H.  Guy,  Engineering 
Societies    Building.   3J    West   39th    St..   New    York. 

New  Yobk  Et4icTBic  Railway  Association.  Secretary,  Charles  C. 
Dieti,  United  Traction  Co..   Albany,   N.   Y. 

NoBTiiwuTBBN  Cbdabubn's  .Vssoci ation.  Secretary.  N.  E.  Boucher, 
743   Lumber  Exchange,   .Minneapolis,   Minn. 

Ohio  Elbctbic  I.ioht  .XssnciATinN  Secretary.  D.  L.  (laskill.  Creen- 
»ille.   Iihio.       \nmi.il    mcrtinK.   Cedar    Point.    Inly    13-17. 


iiiiio  .Si'Cibty  or  Mechanical,  Electbical  and  Steau  Encineees.  Sec 
retary.   Prof.   i".  E.  Sanborn.  Ohio  State  University,  Columbus,  Ohio. 

Obbgon  Electbical  Contbactobs'  Association.  Secretary,  J.  E.  Kil 
kenny.    St.    John's,   Ore. 

Pennsylvania  Elbctbic  .Xssociation  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,  Waller  E.  Long,  1000  Chestnut  St,  Philadelphia,  Pa. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa 

Society  fob  Electbical  DEViLoriiENT,  Inc.  Secretary-treasurer, 
Philip  S.  Dodd,  29  West  39th  St..  New  York. 

Society  fob  the  Pbomotion  of  Encineebinc  Education.  Secretary, 
Prof.    H.    11.   Norris.    Ithaca.    N.    Y. 

Southwestebn  Electbical  and  Ijas  Association.  Secretary,  H.  S. 
Cooper,  405  Slaughter   Building,  Dallas,  Tex. 

Vebmont  Electbical  Association.  Secretary-treasurer,  A.  B.  Mars- 
den,   Manchester,  Vt. 

Westebn  .Association  of  Electbical  Imsfbctoes.  Secretary,  W.  S. 
Boyd.  "6  West  Monroe  St.,  Chicago,  III. 

Westebn  Society  of  Encineebs,  Electbical  Section.  Secretary,  }.  H. 
Warder,  1737  Monadnock  Block.  Chicago.  Regular  meeting,  fourth  .Mon- 
day of  each  month,  except  January,  July  and  August. 

Wisconsin  Electrical  Association.  Secretary,  George  -Allison,  Ste- 
phenson   Building,    .Milwaukee,    Wis. 


Weekly  Record  of  Electrical  Patents 


I  NHED    STATES    PATENTS    ISSUED   JUNE    24.    1-13. 
t  Prepared   by   Robert   Starr  Allyn,    16   Exchange  Place,   New   York) 

1,1)65344.  TOY  CONSTRUCTION:  J.  L.  Cowen,  New  York,  N  Y. 
.\pp.  filed  April  22.  1912.  Electric  automohi'e  taking  current  from 
conductors  disposed  in  a    roadway. 

1,065.361.  ELECTRODE  BOX;  H.  B.  Hartman,  Philadelphia.  Pa.  App. 
filed  Aug.  II.  1911.  For  purification  of  water  and  other  dectrolytic 
operations. 

1,065. 36J  FLOW-KE.^PONSIVF  CIRCUIT  CONTROLLER;  !L  B. 
Hartman,  Philadelphia,  Pa.  App.  filed  .Aug.  II.  1911.  For  use  in 
connection   wilh  apparatus    for   the  electrical   purification   of  water. 

L065,363.  REVERSINl^SWITCIl  MECHANIS.M;  II.  B.  Hartman,  Phil- 
adelphia. Pa.  App.  fil.'d  .Aug.  II,  1911.  To  pcrioilically  reverse 
polarity    of    electrodes   m    electrolytic    water    purification    plant. 

l,065.3Sn.  ELECTRODE  CONTACT  CLAMP;  J.  C.  Marshall  Niagara 
Falls,  N.  Y.  App.  filed  Jan.  8,  1913.  Power-actuated  electrode 
clamps  for  electric  furnaces. 

I.065,38«.  PANEI.BOARD  SUPPORT  FOR  OUTLET  BOXES;  W.  F. 
O'Neill,  Wilkinsburg,  I'a  .App.  filed  June  2>i,  1912.  Eccentrics  for 
»arying   position   of   panelboard    within   the   outlet   box. 

1,065.426..  ELEITKIC  HEATER:  H.  W.  Beers,  tluadalajara.  Mexico. 
-App  filed  Aug.  22.  1912.  Portable;  body  of  refractory  material 
which    incloses    the    resistance   heating   unit.' 


No.    1,065,672.— Auxiliary    V 


1,063  434  (  ir.AR  LIGHTER:  C.  S.  Drake,  Milwaukee.  Wis.  App.  filed 
July  20,  1912.  Wick  electrically  ignited  and  automatically  extin- 
guished. 

'•**"<h'1'-,  ''d-fr'^?""  ,"f^TFR  T  V.,-h.„.  r,„„..Icnc..  Cal.  App.  filed 
ucl.   ..   IVK  -  l-ercolators,  etc. 

•"'cRu.il's^  ;e-auarm  tele- 

22    '91"       \  *.    App.  filed  July 

by  either  on,-   .  ,    •  .  .„„/,i.vK-<           "  "  "^'""^ 

■0*V'k      •''^L>"'^v'''"'  -'-    CONDUITS;    C.    W.    ,\bbott, 

;u™~!S'.       ,  '     '■*•     ""      Conduit    section    is 

clamped  10   ih.    ,  ,,  ^^^ck. 

1.065,532.      DYN 

Ohio.      All 

ends   of   lU 

thereby   to    ■ 
1,065,550.     ELI  ' 

Jan.    2,    1" 


-  IIINE;  E.  R.  Knight,  Norwood. 
Squirrel-cage  rotor  in  which  the 
icr   into  contact   with  each  other, 

II.  Rieken,  Chicago,  111.  App.  filed 

for    induction    motors;  cannot    be 

I  "^"   without  first  being  brought  to 

>.i    I  itii-  ,1    1,,    let  at  surting   without  being  held 

,065,570.     TELFPIIOXE-RFrFIVFR     «T'PPORT;     C.     D.     Wightman 

mo'umed  o-.^"""""      '  ' '     "   '''•     '."','»'2-       Receiver" 

rngagemen'  circuit-closing  position  by 

■'"/f^^FBnlii        V  llUR   AND  PHOSPHOR- 

US   FROM    ir^-S    .^.su   M.Mii.  VK   iltT.VLS;   A.   E.   Greene,  Chi- 


thr 

starting   po« 
ihere. 


cifo.  III.  A|>|..  hied  Nov.  6,  I'Ml.  Produces  vapor  of  lime  by  sub- 
jccling  lime  to  electric  heat  and  then  introduces  said  vapor  into  body 
of  metal  under  treatment. 

;,065,628.  SICN.VL-SENDINO  DEVICE:  H.  O.  Rugh,  Sandwich.  Ill 
.App.  filed  -May  4,  1909.  For  use  at  central  station  to  call  number  of 
stations  connected  to  the  same  line  wires  and  which  are  of  the  step- 
by-step  or  impulse  type. 

1,065,649.  PNEU.MATIC  GOXERNOK;  B.  S.  Aikman,  Chicago.  111. 
App.  filed  Jan.  II,  1910.  For  compressors;  primarv  pressure  chamber 
with  high-pressure  and  low-pressure  valves  controlling  connection  be 
twccn   the  pressure  chamber  and   the   pislon  chamber  and  atmospherc- 

1,065,653.  MUNICIPAL  LIGHTING  -AND  POLICE  -  SIGNALING 
SYSTEM;  J.  P.  Barrett,  Chicago,  III.  App.  filed  July  12,  1911. 
Street  lamps  utilized  to  signal  the  police. 

1.065.657.  ELECTRIC  CONTROLLER;  A.  E.  Berdon,  Ufayetie.  Ind 
-App.  filed  Jan.  6,  1911.  For  charging  storage  batteries  on  auioroo 
biles  and   car-lighting  systems. 

1,065,672.  AUXILIARY  VISUAL  INDICATOR:  H.  R.  Elliott,  Colum- 
bus, Ohio.  -App.  filed  Jan.  22.  1912.  Speedometer  controls  circuit 
through  signal  lam|>s  which  give  indication  to  pedestrians,  etc.,  of 
speed   of  vehicle. 

1,065,683.  ANNUNCIATOR;  H.  J.  Ilceney,  Boston,  Mass.  App.  filed 
Oct.    12,    1910.     For   releasing  a   target  or  bank  of  targets. 

1,065.690.  REGULATING  AND  REVERSING  APPARATUS  FOR 
REGENERATIVE  GAS  FURNACES:  H.  Kopper,  Mulhein-on-the- 
Ruhr,  Germany.     App.  filed  -Aug.    19,   1912. 

1,065.692.  TROLLEY  WHEEL;  J.  Kress.  New  Rochelle,  N.  \'.  App. 
filed  May  20,  1911.  Spring-tension  l.nucklc  joint  between  trolley 
harp  and   pole. 

1.065,704.  FILM-COATED  METALLIC  .ARTICLE  AND  METHOD  OF 
MAKING  THE  SAME;  R.  D.  Mershon,  New  York,  N.  Y.  App. 
filed  Dec.  21,  1911.  Article  is  subjected  to  a  boiling  bath  of  the  film- 
producing  agent  and  an  electric  current  is  passed  through  the 
article  and  the  bath. 

1,065,722.  TRAIN  CONTROL;  F.  M.  Raymond,  Saugatuck,  Conn.  .\op. 
t  led  Marc'i  21,  1913.  Trolley  is  diverted  iroin  the  main  line  to  a 
branch  conductor  of  different   (preferably  zero)   potential. 

1.065.737.  INSULATOR  AND  SUPPORT;  A.  J.  Slonccker,  Trenton, 
N.  J.  .App.  filed  July  31,  1912.  Has  a  spiral  live-wire-receiving 
groove  and  rotates  to  permit  of  slackening  or  tightening  of  the  live 
wire  during  the  swinging  of  the  wires. 

1,065.760.  .MEANS  FOR  SWITCHING  BOOSTER  TRANSFORMERS; 
W.  Zedsrbohm.  Charlottenburg.  Germany.  App.  filed  Oct  19.  1911. 
For  readily  and  safely  disconnecting  and  connecting  the  booster  trans- 
formers from  and  to  the  system. 

1,065.771.  TROLLEY;  M.  A.  Born,  Oconomowoc,  Wis.  App.  filed  Oct- 
7,  1911.  Restoring  wheels  on  opposite  sides  of  trolley  wheel  with 
spring-pressed  contact  elements  between  the  restoring  wheels  and 
trolley  wheel. 

7.055,804.  GONG-ACTUATING  MECHANISM  FOR  ELECTRIC 
CARS;  R.  A.  Hefflcy,  Denver.  Col.  -App.  filed  June  24,  1912.  Gong- 
actuating  switch  on  controller  handle. 

1,065805.  TELEPHONE  ATTACHMENT;  S.  T.  Heimbuecher,  Jr., 
Pittsburgh,  Pa.  App.  filed  June  29  1912.  Receiver  supported  by 
extensible  lazy-tongs  structure  which  is  attached  to  the  ordinary 
receiver  hook. 

1.065.851.     TRflLLEY     REPLACER;     G.     A.     Spaeth,    Columbus,    Ohio. 

App.  filed  March    14,   1913.     Has  a  relatively  fixed  insulated  replacer 

ro Per  and  a  slidably  mounted  trolley  wheel  which  may  be  withdrawn 

helow  the  plane  of  the  replacer  roller. 
1.065.861.     BURGLAR    ALAR.M;    G.    A.    Brewster,    New    York,    N.    Y. 

•?PP-    nl?d    May    17,    1911.     Circuit-closing    pendulum    suspended    from 

'•""sfj  v,^"^^'-'^!-  DEVICE;  C.  F.  Marston.  New  York,  N.  Y.  App. 
hied  May  26,  1911.  For  automobiles;  to  notify  following  vehicles  of 
proposed  movements. 

1.065  886  PROCESS  OF  PRODUCING  RADIATOR  SECTIONS:  I.  A. 
Kandel  Chicago,  111.  App.  filed  Jan.  24,  1912.  Copper  shell  U 
elcctrndeposucd    on    lead    strip    which    has    been    formed    to    desired 


shap..-    jnd    lead 
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teceivers  for  The  fate  that  has  befallen  the  house  of 

Cuhn  Utilities  J.    S.    &   W.    S.    Kuhn,    of    Pittsburgh, 

should  not  pass  unheeded.  One  brother 
leaded  the  First-Second  National  Bank,  the  other  domi- 
lated  the  American  Water  Works  &  Guarantee  Company, 
nd  both  as  a  firm  advertised  widely  and  sold  the  securi- 
ies  of  forty  utilities.  To  this  close  community  of  interests 
3  due  whatever  success  has  heretofore  attended  the  firm's 
ransactions,  because,  notwithstanding  the  fact  that  inter- 
sts  as  unrelated  and  as  diverse  from  one  another  as 
rrigation  is  from  coal  mining  were  held  by  the  American 
Vater  Works  &  Guarantee  Company,  the  latter  has  been 
uccessful  as  a  holding  company,  earning  about  $1,750,000 
1st  year.  That  success,  however,  has  been  predicated  upon 
ts  ability  to  command  large  resources,  and  this  it  has  been 
ble  to  do  because  of  the  banking  connections  of  the 
Cuhns.  Robbed  of  this  affiliation  it  tottered  into  receiver- 
hip,  and  if  it  is  not  overcapitalized,  a  suspicion  which  is 
i-arranted  by  the  wide  diversity  of  its  holdings,  it  must 
ither  unload  or  fall.  The  indications  are  that  the  fiscal 
gents  of  the  American  Water  Works  &  Guarantee  Com- 
any  have  discounted  the  future  in  their  promotion 
chemes.  Many  of  the  underlying  properties  are  good ;  but 
lie  finest  property  cannot  forever  pull  along  with  it  heavy 
iirdens  placed  on  it  by  financiers  greedy  of  gain.  In  its 
rivestigation  of  the  First-Second  National  Bank  the  gov- 
rnment  has  intimated  that  it  found  something  else  besides 
low  assets  and  conditions  deserving  the  attention  of  the 
department  of  Justice,  but  whether  these  are  as  grave  as 
rould  appear  at  first  blush  time  only  can  tell.  Collateral 
rized  highly  by  the  bank  officials  did  not  appear  to  be 
.orth  much  to  the  government  investigators  or  to  other 
'ittsburgh  bankers.  This  would  point  to  pyramiding — an 
vil  to  which  holding  companies  are  peculiarly  susceptible 
-and  in  times  of  financial  stress  the  crumbling  of  one 
tone  is  sufficient  to  cause  the  whole  structure  to  tumble. 


25,000,000  \\  e    shall    soon    have    the    figures    for 

f  Exports  June   as   to   the    exports    of    electrical 

apparatus,  and  these  will  undoubtedly 
liow  that  for  the  first  time  in  our  history  the  amount  for 
ne  year  will  reach  and  overrun  $25,000,000.  The  retums 
or  May  are  just  to  hand  and  have  a  very  agreeable  and 
atisfactory  significance  in  that  respect,  as  the  total  ex- 
orts  for  eleven  months  had  already  reached  $24,458,084. 
U  this  rate,  the  rounded  year  should  give  more  nearly  $27,- 
00,000.  .\s  for  May  itself,  the  gain  over  1912  is  quite 
mpressive,  exhibiting  a  jump  from  $2,068,346  to  $2,588,887. 
V'e  have  not  gone  through  the  entire  returns,  but  a  cursory 
lance  at  them  is  enough  to  indicate  that  very  few  branches 


of  American  industry  whose  product  finds  a  foreign  mar- 
ket can  evidence  any  such  capacity  for  expansion  as  that. 
In  a  good  many  other  lines  there  is  a  distinct  falling  off 
or  a  condition  of  stagnancy.  Even  these  quoted  electrical 
figures  are  susceptible  of  a  better  interpretation,  for  many 
additional  items  ought  to  be  included,  as,  for  example, 
electric  locomotives,  which  for  some  mysterious  reason 
are  grouped  under  "engines."  It  must  not  be  forgotten 
that  an  overwhelming  proportion  of  our  copper,  going 
abroad  or  staying  at  home,  is  of  electrolytic  refining,  and 
that  in  other  lines  of  metallurgy  and  chemistry  the  elec- 
trical percentage  is  gaining  all  the  time.  The  department 
of  American  manufacture  that  has  not  felt  the  inspiring 
touch  of  electricity  is  a  rare  one,  so  that  every  year  the 
summation  of  electrical  output  in  goods  for  domestic  use 
or  for  export  becomes  more  and  more  difficult.  The  gov- 
ernment authorities  appear  already  to  have  "thrown  up 
their  hands"  when  it  comes  to  giving  complete  and  analyzed 
data  as  to  the  exports.  We  wish  sometimes  there  were  a 
body  or  society  that  could  take  up  the  fostering  of  this 
electrical  export  trade.  It  is  obviously  not  the  province  of 
the  American  Institute  of  Electrical  Engineers,  the  Na- 
tional Electric  Light  Association,  or  other  national  organi- 
ations  of  standing  and  repute,  but  it  certainly  ought  to  be 
somebody's  job.  The  new  Society  for  Electrical  Develop- 
ment has  chosen  the  home  field  for  cultivation,  and  so 
far  as  we  know  makes  no  effort  to  reach  outside  except  in 
Canada ;  but  it  is  increasingly  evident,  especially  when 
such  figures  of  growth  confront  us,  that  a  big  foreign 
market  awaits  cultivation  and  development.  Why  cannot 
the  Jovian  Order  take  up  the  battle  cry  of  a  larger  for- 
eign trade?  It  would  help  the  order  and  help  the  manufac- 
turer and  his  employees.  A  standing  committee  of  the 
organization  could  soon  make  its  energies  and  efforts  felt 
in  the  systematic  pushing  of  everything  American  elec- 
trical all  the  time  for  everybody  abroad. 


A  Neglected  '{"he    scriptural    injunction    "Let    your 

Opportunity  ij^i,,    ,„    g^jng    before    men    that    they 

may  see  your  good  works"  should  be 
heeded  by  every  central  station  without  an  electric  sign 
upon  the  roof  of  its  generating  plant  and  substation  build- 
ings, for  it  is  doubtful  if  a  better  means  of  advertising 
one's  service  from  the  housetops  can  be  found.  Cer- 
tainly this  form  of  publicity  is  greatly  neglected,  consid- 
ering its  low  cost,  both  for  installation  and  for  operation. 
By  using  simple  pipe  framing  for  the  support  of  letters 
formed  by  low  candle-power  tungsten  lamps  and  supply- 
ing energy  at  nominal  cost,  a  forceful  appeal  can  be  made 
to    the   public,    particularly    when    the    plant    is    located    in 
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close  range  of  any  avenue  of  heavy  travel.  It  takes  only  been  developed  by  enterprising  publicity  methods  and  has 
a  few  words  to  call  the  passer-by's  attention  to  the  advan-  risen  to  the  point  in  at  least  one  station  where  the  output 
tages  of  electric  service  and  give  him  the  telephone  num-  for  these  purposes  is  about  40  per  cent  of  the  lighting  out- 
ber  of  the  commercial  department,  and  the  company  which  put  and  practically  double  the  motor  output.  Judging  by 
fails   to   do   this   misses   a   brilliant   opportunity    in   more      results,   the    London   stations   present   a   very   much   mori 

striking  appearance  separately  than  if  regarded  as  what 
they  are  not,  a  consistent  whole.  Unquestionably  a  unifica- 
tion of  the  supply  system  would  result  in  very  considerable 
savings  in  some  regions  of  the  metropolis.  The  actual  state 
of  things,  however,  seems  to  indicate  that,  given  a  dense 
population  to  be  served  and  an  area  which  compared  with 
the  American  practice  is  small,  a  well-equipped  and  well- 
administered  station  can  turn  out  and  supply  energy  at  an 
astonishingly  low  figure,  a  figure  quite  comparable  with  that 
reached  in  many  a  larger  and  more  pretentious  station 
handicapped  by  less  density  of  load. 


senses  than  one. 

London's  Electrical  Energy  Supply 

A  recent  elaborate  paper  in  the  London  Llcctncian  gives 
an  account  ol  the  effective  but  inordinately  intricate  system 
of  supply  which  meets  the  electrical  needs  of  the  world's 
greatest  metropolis.  The  electricity  supply  in  the  metro- 
politan district  is  in  the  hands  of  thirty-one  separate  under- 
takings, part  of  them,  including  the  largest  individual  out- 
puts, being  private  corporations  and  the  rest  municipal 
undertakings  by  the  various  borough  councils.  It  is 
euphemism  to  call  the  supply  heterogeneous;  some  more 
inclusive  and  forceful  word  is  necessary  to  describe  the 
situation.  One  can  find  single-phase  at  50  and  85  cycles, 
three-phase  at  50  and  25  cycles,  and  both  alternating-cur- 
rent and  direct-current  three-wire  systems  at  all  voltages  stract  of  a  very  comprehensive  paper  on  telephone  trans- 
utilized  in  such  wise.  Each  borough  has  worked  independ-  mission  by  Mr.  A.  J.  Aldridge,  read  before  the  Institution 
cntly  for  the  most  part,  and  consequently  one  finds  like-  of  Electrical  Engineers  and  reprinted  in  large  part  in  the 
wise  steam  plants  of  every  conceivable  kind,  from  simple  London  Elcctncian.  One  of  the  interesting  features  to 
reciprocating  engines  to  the  latest  type  of  turbo-alternators,  telephone  engineers  on  this  side  of  the  water  is  the  author's 
through  about  every  sort  of  high-pressure,  low-pressure  calculating  scale  for  use  in  transmission  calculations,  which 
and  mixed-pressure  turbine  which  has  yet  turned  up  on  the  apparently  shortens  materially  the  somewhat  involved  corn- 
British  market.  piitations    required    in    transmission    work.      Among    the 

A  verv  interesting  thing  to  note,  however,  is  that  four     author's    significant    conclusions,    verified    by    oscillograph 
of   Ferranii's   original    lo.ooo-volt   alternators   are   still   in      studies  of  voice  current,  is  the  equivalence  of  a  single  fre- 


Telephone  Transmission  Phenomena 

Appearing  in  the  Digest  this  week  is  the  concluding  ab- 


operation  after  nearly  a  quarter  of  a  century  in  the  Dejit- 
ford  station  of  the  London  Electrical  Supply  Corporation, 
sufficient  evidence  both  that  Fcrranti  was  ahead  of  his  time 
and  that  he  knew  how  to  build  e.xtra  good  alternators  in 
the  days  when  such  machines  were  none  too  common.  The 
two  largest  electricity  works  in  the  system  have  between 
40,000  kw  and  50,000  kw  in  connection,  and  from  that  the 
list  runs  down  to  as  low  as  700  kw.  No  American  city  in 
the  whole  history  of  electrical  development  has  displayed 
so  variegated  a  system  of  supply,  for  the  enterprises  on  this 
side  of  the  water  to  a  large  extent  have  been  private  ones 
and  have  been  consolidated  before  the  state  of  things  even 
remotely  approximated  that  in  London. 

A  curious  fact  which  deserves  investigation  is  that,  some- 
how or  other,  the  London  plants  manage  to  furnish,  on  the 
whole,  astonishingly  cheap  energy  both  for  motor  service 
and  lighting,  and  the  charges  run  low  whatever  system  of 
rates  is  employed.  In  most  of  the  plants  use  is  made  of 
Some  form  of  demand  system  of  charging,  almost  always 
moderated,  however,  by  flat  rates  and  sliding  scales  of  vari- 
ous kinds.  In  fact,  the  systems  of  charging  are  as  far  from 
standardization  as  are  the  stations  themselves.  Some  of 
the  larger  stations  are  built  and  operated  on  a  strictly  mod- 
ern line  and  are  able  to  turn  out  energy  very  cheaply.  One, 
for  example,  reports  a  coal  cost  as  low  as  0.4  cent  on  less 
than  15,000,000  kw-hr.  per  year.  This  station  has  motor- 
service  rates  based  on  2  cents  per  kw-hr.  and  sliding  down  of  the  line  play  a  fundamental  part.  It  is  well  established 
to  1.2  cents.  Many  of  the  stations  have  made  vigorous  that  the  true  constants,  measured  with  direct  currents  or 
efTorts  to  obtain  hc.iting  and  cooking  business,  for  which  at  very  low  frequencies,  change  very  materially  as  the 
special  low  rates  are  usually  offered.     Such  business  has      frequency  increases  and  the  apparent  constants  at  high  fre- 


quency of  800  cycles  for  use  in  transmission  calculations. 
While  this  result  is  not  new,  the  method  of  analysis  and  the 
experimental  observations  add  weight  to  the  similar  con- 
clusion reached  by  other  investigators.  The  author  brings 
out  a  number  of  facts  in  regard  to  reflection  losses  which, 
although  known  in  this  country,  have  not  been  extensively 
discussed.  The  normally  accepted  equivalents  of  uniforni 
lines,  loaded  or  non-loaded,  do  not,  when  added  together, 
give  the  true  equivalent  of  a  through  line  of  composite 
character.  The  reason  for  this  is  the  loss  or  gain  which 
occurs  at  junctions  of  dissimilar  sections,  termed  the  re- 
flection equivalent.  While  the  latter  in  many  cases  involves 
an  actual  loss,  this  is  not  always  the  case,  as  when  a  sec- 
tion of  non-loaded  terminal  cable  is  connected  to  a  long 
line  of  loaded  open  wire.  The  reflection  losses  become 
most  noticeable  in  the  case  of  short  lines,  where  the  reflec- 
tion equivalent  bears  the  maximum  ratio  to  the  total  equiva- 
lent of  the  line.  However,  the  over-all  transmission  is  the 
same  in  cither  direction  over  a  line  of  compound  or  com- 
posite character,  although  the  distribution  of  losses  in  the 
two  cases  will  be  dissimilar.  In  the  case  of  short  lengths 
of  loaded  cable,  taken  alone,  the  reflection  losses  become 
so  predominant  that  as  the  line  is  further  shortened  the 
transmission,  instead  of  becoming  better,  really  becomes 
worse. 

In  all  transmission  calculations  the  electrical   constants 
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•ncy  depart  in  great  degree,  trom  those  first  mentioned, 
is  fact  was  brougiit  out  both  in  the  discussion  of  Mr. 
Iridge's  paper  and  in  Dr.  A.  E.  Kennelly's  paper  on  the 
;  of  an  artificial  aerial  telephone  line,  read  at  the 
)perstown  convention  of  the  A.  L  E.  E.  What  is  found 
)e  true  of  the  real  line  is  also  found  in  a  measure  to  be 
;  of  artificial  lines.  This  aspect  of  the  question,  now 
t  the  hyperbolic  theory  propounded  by  Dr.  Kennelly 
been  well  established  and  verified,  becomes  of  lead- 
importance,  and  it  is  to  be  hoped  that  papers  dealing 
h  the  variation  of  line  constants,  so  called,  with  the  fre- 
ncy  will  be  forthcoming  at  a  near  date.  In  this  direc- 
I,  perhaps,  tliere  is  a  field  for  achieving  some  further 
irovemcnt  in  transmission  efficiency. 


Phase  Compensation 

.Ithough  the  disadvantages  of  low-power-factor  loads  on 
isniission  systems  have  long  been  recognized,  only  with- 
he  past  few  years  have  steps  been  taken  to  improve  the 
er-factor  to  a  marked  extent  or  to  compensate  for  its 
ct  upon  transmission  systems.  Among  the  many  meth- 
dcveloped  for  this  purpose  the  one  most  commonly  em- 
■cd  is  that  involving  the  use  of  synchronous  apparatus 
"condensers."  This  method  is  discussed  at  considerable 
;th  in  liiis  issue  in  connection  with  several  papers  on  the 
iect  presented  at  the  recent  convention  of  the  American 
itute  of  Electrical  Engineers.  A  method  involving  the 
of  the  induciion  type  of  apparatus,  which  may  seem  to 
ST  considerably  from  the  above  but  is  really  essentially 
same  so  far  as  operating  results  are  concerned,  is  de- 
bed  in  an  article  by  Mr.  Val.  A.  Fynn,  the  second  instal- 
it  of  which  appears  in  this  issue. 

s  ordinarily  constructed,  the  induction  type  of  appara- 
dcpcnds  for  its  exciting  magnetomotive  force  upon  lag- 
l  wattless  current  taken  from  the  supply  system  through 
primary  coils  of  the  machine.  However,  this  is  not  an 
ntial  feature  of  the  apparatus;  magnetomotive  force  can 
jpplicd  locally  to  the  secondary  coils,  thereby  varying 
amount  of  wattless  current  in  the  primary  coils  to  any 
red  extent.  By  means  of  a  commutator  on  the  revolv- 
sccondary  magnetomotive  force  may  be  applied  in  any 
sen  space-phase  position  with  reference  to  the  stationary 
nary  coils.  It  is  evident  at  once  that  by  placing  the  sta- 
ary  secondary  circuit  in  direct  space-phase  with  the 
lary  circuit,  any  magnetomotive  force  introduced  into 
secondary  will  directly  afYect  the  magnetomotive  force 
lircd  in  the  primary  circuit,  depending  only  upon  the 
live  time-phase  positions  of  the  primary  and  secondary 
;netomotive  forces. 

is,  perhaps,  not  so  well  known  that  when  the  station- 
secondary  circuit  is  placed  in  space-quadrature  to  the 
lary  circuit,  magnetomotive  force  introduced  in  the 
nidary  circuit  afifects  the  primary  current  in  the  same 
■ee  as  though  the  primary  and  secondary  circuits  were 
cident  in  space-phase.  In  this  case,  however,  between 
two  currents  there  is  a  displacement  in  relative  time- 
ie  equivalent  to  the  displacement  in  space-phase  of  the 
lary  and  secondary  circuits.  Mr.  Fynn  has  devised  an 
client  method  for  applying  phase  compensation  to  the 


induction  type  of  machine.  Current  in  the  proper  time- 
phase  position  for  producing  exciting  magnetomotive  force 
in  the  secondary  is  obtained  by  transformation  either  di- 
rectly from  the  main  supply  system  or  indirectly  therefrom 
by  means  of  a  secondary  coil  located  on  the  stationary  core 
of  the  machine  in  position  to  be  affected  by  the  machine's 
transformer  flux.  Experience  has  confirmed  the  theory 
that  magnetomotive  force  applied  to  the  secondary  in  space- 
quadrature  to  the  primary  coil  can  be  so  adjusted  as  to  sup- 
ply all  of  the  exciting  magnetomotive  force  required  by  the 
machine,  thereby  reducing  to  zero  the  wattless-volt  amperes 
taken  from  the  supply  system  and  increasing  the  power- 
factor  to  unity. 


The  Rating  of  Incandescent  Lamps 

Some  important  data  regarding  tungsten  lamps  have 
recently  appeared  in  a  report  of  the  British  National 
Physical  Laboratory.  The  chief  matter  of  interest  is  the 
report  on  the  life  of  various  commercial  lamps  purchased 
on  the  open  market.  The  makers  of  the  various  lamps 
are  unfortunately  not  stated.  The  result  of  the  test  was 
rather  disappointing.  The  lamps,  to  be  sure,  were  of  the 
smaller  sizes,  part  of  them  of  the  220-volt  type,  but  the 
breakage  prior  to  1000  hours  was  very  serious,  more  than 
70  per  cent  of  the  220-volt  lamps  succumbing  before  this 
period  and  more  than  30  per  cent  of  the  105-volt  lamps. 
On  the  other  hand,  those  lamps  which  survived  for  1000 
hours  generally  maintained  the  candle-power  within  the 
20  per  cent  drop. 

Another  important  feature  of  the  test  was  a  trial  of  the 
lamps  at  a  specific  consumption  of  i  watt  per  candle  as 
against  the  standard  1.2  watts  per  candle.  Under  this 
condition  the  drop  in  candle-power  was  enormously  in- 
creased in  all  the  lamps,  and  the  result  showed  plainly 
that  for  the  lamps  tested  a  specific  consumption  of  i  watt 
per  candle  is  considerably  smaller  than  is  safe.  In  a 
general  way,  the  report  states  that  in  the  neighborhood 
of  1.2  watts  per  candle  a  variation  of  0.20  watt  per 
candle  will  lengthen  or  shorten  the  life  by  about  25  per 
cent.  Unfortunately  the  details  of  the  lamps  are  not 
sufficiently  well  given  for  obvious  reasons  to  enable  one  to 
place  them  as  regards  manufacture  and  character  of  fila- 
ments. It  is  sufficiently  evident,  however,  that  the  British 
lamps  at  least  do  not  show  from  these  tests  anything  like 
such  good  results  as  would  be  obtained  from  American 
lamps  of  standard  manufacture.  Whether  this  is  because 
the  manufacturers  on  this  side  of  the  water  are  decidedly 
ahead  of  the  game  in  skill  or  whether  Great  Britain  has 
been  made  the  dumping  ground  for  lamps  which  would 
not  pass  muster  elsewhere  we  cannot  say  with  certainty, 
but  we  are  inclined  to  believe  that  the  chief  difference  is 
the  former  one.  There  is  no  doubt  that  any  impartial  set 
of  tests  of  American  lamps  would  show  much  better  re- 
sults than  those  here  indicated.  Some  of  the  performances 
recorded  from  American  lamps  of  the  larger  sizes  are 
truly  remarkable  and  show  that  great  strides  have  been 
made  in  tungsten-lamp  manufacture  within  the  last  year 
or  two.  It  is  also  highly  probable  that  present  types  of 
British  lamps  would  show  considerable  improvement  over 
those  covered  by  the  report  here  noted. 
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Activitii's   and    Events   in    the   Electrical    Field- 
Reports  of  Meet injrs— Commission  Findinp^s,  Etc. 


Collapse  of  Kuhn   Projects 

On  July  7  the  various  prnjccts  controlled  In  the  K.uhn 
interests  of  I'ittshiirgh.  I 'a.,  collapsed.  On  that  day  the 
First-Second  N'ational  Rank  of  I'ittsburgh  was  closed  by 
order  of  the  Controller  of  I  iirrency,  the  I'"irst  National 
Bank  of  McKeesport  suspended  and  the  American  Water 
Works  &  (liiarantee  Company  and  the  hanking  house  of 
J.  S.  &  W.  S.  Kuhn  were  forced  into  the  hands  of  re- 
ceivers. Acording  to  the  Assistant  Secretary  of  the  Treas- 
ury the  examination  made  by  the  Treasury  Department 
showed  favoritism  in  the  bank  loans  and  in  general  an  ex- 
tremely bad  condition  in  that  the  First-Second  National 
Bank  was  apparently  financing  the  private  projects  of 
those  in  the  institution.  The  failure  of  the  First-Second 
National  also  precipitated  a  run  on  the  Pittsburgh  Bank 
for  Savings,  of  which  Messrs.  J.  S.  and  W.  S.  Kuhn  were 
president  and  vice-president  respectively ;  but  the  run 
abated  considerably  on  July  8  when  both  the  Kuhns  re- 
signed. 

J.  S.  &  W.  S.  Kuhn,  Inc.,  are  incorporated  in  Delaware 
with  a  capital  stock  of  $500,000.  The  firm  has  interested 
itself  largely  in  Western  irrigation  projects,  controls  the 
West  Penn  Traction  &  Water  Power  Company,  a  group  of 
bituminous  mines  in  Pennsylvania  and  is  at  present  en- 
gaged in  building  a  hydroelectric  development  on  the 
Cheat  River  in  West  Virginia.  Mr.  W.  S.  Kuhn  is  presi- 
dent of  the  First-Second  National  Bank  of  Pittsburgh. 
vice-president  of  the  American  Water  Works  &  Guaran- 
tee Company,  vice-president  of  J.  S.  &  W.  S.  Kuhn,  Inc., 
president  of  the  Sacramento  Valley  Irrigation  Company, 
president  of  the  Twin  Falls  North  Side  Land  &  Water 
Company,  president  of  the  Kittanning  &  Leechburg  Rail- 
way, vice-president  of  the  Pittsburgh  Bank  for  Savings. 
vice-president  of  the  First  National  Bank  of  Allegheny 
and  a  director  of  the  Colonial  Trust  Company,  Commercial 
Trust  Company  and  Commercial  National  Bank  of  Pitts- 
burgh. Mr.  J.  S.  Kuhn,  besides  being  president  of  the 
First  National  Bank  of  Allegheny,  First  National  Bank  of 
McKeesport  and  the  Pittsburgh  Bank  for  Savings,  is  presi- 
dent of  the  .American  Water  Works  &  Guarantee  Com- 
pany, a  director  of  the  Colonial  Trust  Company  and  Free- 
hold Bank  of  Pittsburgh,  director  in  Kuhn,  Fisher  & 
Company,  Inc.,  of  Boston,  director  of  the  Security  Invest- 
ment Company  and  Twin  Falls  North  Side  Land  &  Water 
Company,  director  in  the  Westinghouse  Electric  &  Manu- 
facturing Company,  vice-president  and  director  of  the 
United  Coal  Company,  West  Penn  Traction  Company  and 
the  West  Penn  Traction  &  Water  Power  Company. 

The  American  Water  Works  &  Guarantee  Company, 
which  originally  owned  and  operated  six  water  works  and 
two  glass  plants,  now  owns,  controls  and  operates  about 
forty  con.stituent  companies  in  seventeen  states.  It  issued 
no  bonds  but  has  $10,000,000  preferred  and  $10,000,000 
common  stock.  Its  powers  as  a  constructing  and  a  hold- 
ing company  cover  water  works,  gas,  electric  light,  heat. 
sewerage  and  drainage  plants,  irrigation  works,  canals, 
steam  railroads,  street  railways  and  industrials  wherever 
located.  Its  stock  holdings,  however,  are  chiefly  in  water 
works,  its  electrical  propertus  comprising  the  West  Penn 
Traction  &  Water  Power  <  ompany,  the  principal  subsi- 
diary of  which  is  the  \Ve<t  Penn  Traction  Company: 
(Ireat  Shoshone  &  Twin  Falls  Water  Power  Company  of 


Id.ilio,  >>oiitlierii  lilahu  \\  ater  1 'uwer  I.  omijaii)  ,  Mount  \  cr 
non  (Ind.)  Electric  Light  &  Power  Company,  Wellsvilk 
(N.  \.)  I'Llectric  Light,  Heat  &  Power  Company  and  th< 
Hydroelectric  Company  of  West  Virgina.  Since  1889  *h« 
stock  of  the  American  Water  Works  &  Guarantee  Cm 
pany  has  paid  an  annual  dividend  of  6  per  cent,  and  u 
June.  1912,  a  stock  dividend  of  150  per  cent  was  declarec 
from  the  surplus.  The  securities  of  the  subsidiary  cony 
panies  aggregate  $110,718,800,  of  which  $73. l2H,8oo  is  ii 
stock,  and  of  this  the  American  Water  Works  &  Guarantu 
Company  holds  $46,481,050  (par  value),  the  book  valm 
being  given  as  of  .May  i,  1913,  as  $10,433,362.  The  funde 
debt  of  the  subsidiary  companies  is  $37,580,000. 

The  government  has  made  no  statement  other  than  tha 
the  capital  of  the  First-Second  National  Bank  had  beei 
impaired.  It  is  significant  that  the  Pittsburgh  Clearini 
House  committee  after  a  careful  investigation  refused  ait 
Diversified  opinions  have  been  expressed  by  persons  sup 
posedly  conversant  with  the  situation  as  to  the  cause  of  th 
failure  and  its  effect  on  public  utility  securities.  A 
financiers  the  Kuhns  are  not  highly  regarded  by  .\« 
York  banking  houses,  and  it  has  been  suggested  that  tb 
Pittsburgh  firm  has  been  pyramiding  financially  and  lu 
been  too  optimistic  as  to  the  future.  Questioned  as  to  th 
class  of  public  utility  securities  which  might  have  caust 
embarrassment,  a  Pittsburgh  banker  has  vouchsafed  the  ir^ 
formation  that  the  Kuhn  interests  have  quite  a  lot  c 
money  tied  up  in  the  California-Idaho  Company,  which  cot 
trols  extensive  irrigation  projects  in  the  Sacramento  Va 
ley,  and  also  in  the  Hydroelectric  Company  of  West  Vii 
ginia,  which  is  erecting  a  hydroelectric  plant  on  the  Che; 
River  near  the  Pennsylvania- West  \'irginia  state  lin 
Many  millions  have  been  .sunk  in  the  irrigation  projec 
and  only  a  few  hundred  thousand  dollars  of  the  securitii 
have  been  disposed  of.  In  the  case  of  the  Cheat  Rivi 
developments,  which  will  entail  an  expenditure  of  approx 
mately  $15,000,000,  about  $4,000,000  has  already  been  e 
pended  and  the  work  is  only  partially  completed.  MtK 
opposition  has  been  encountered  in  the  latter  develo 
ment  from  individuals  claiming  rights  on  the  river  ai 
also  from  the  State  governments.  Whether  or  not  tl 
.\merican  Water  Works  &  Guarantee  Company  will  I 
split  up  into  its  constituent  companies,  each  of  which  w 
be  operated  separately,  is  problematical.  None  of  tl 
other  banks  in  Pittsburgh  is  affected,  nor  has  the  troub 
extended  to  any  other  investment  center.  However,  tl 
belief  is  prevalent  that  the  failure  will  have  some  effe 
on  the  sale  of  public  utility  securities,  which  under  prt 
ent  monev  conditions  are  hard  to  sell  at  best. 


I.  E.  S.  Officers 

.A.S  a  result  of  the  letter-ballot  election  recently  conduct 
by  the  Illuminating  Engineering  Society,  the  followini;  f 
ficers  were  chosen  for  various  terms  beginning  Oct. 
1913:  President.  Mr.  Charles  O.  Bond:  vice-presiden 
Messrs.  George  H.  Stickney  and  Ward  Harrison;  genei 
secretary,  Mr.  Joseph  D.  Israel :  treasurer,  M.  L. 
Marks;  directors.  Messrs.  F.  J.  Rutledge,  C.  A.  Littlefii 
and  F.  A.  Vaughn.  Messrs.  Israel  and  Marks  were  1 
elected  to  their  respective  offices. 
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Electrical  Development  Society  Activity 

;  a  full  meeting  of  the  board  of  directors  of  the  Society 
Electrical  Development,  Inc.,  held  at  the  headquarters 
le  Engineering  Societies  Building,  New  York,  on  July 
"rangenients  were  made  for  carrying  forward  actively 
3lans  of  the  society  so  that  the  work  in  aid  of  the  elec- 
1  industry  may  be  well  under  way  by  the  beginning  of 
fall  lighting  season.  The  organization  committee  ad- 
ed  additional  funds  for  this  purpose,  and  the  member- 
campaign  will  be  pushed  with  vigor  so  that  pledges 
ing  $200,000,  the  minimum  required,  may  be  obtained 
le  earliest  possible  moment.  All  persons  who  are  in- 
;ted  in  the  aims  of  the  society  are  urged  to  become 
ibers  at  once  in  order  that  their  pledges  may  aid  in 
2;ing  the  total  without  delay  to  the  necessary  minimum. 
•  a  small  part  of  the  amount  pledged  will  be  needed  for 
beginning  of  the  active  work,  but  it  has  been  agreed 
the  subscriptions  must  reach  $200,000  before  any  of  it 
be  used. 

uch  information  concerning  the  aims  of  the  society  is 
n  in  the  prospectus  now  being  distributed  to  all  per- 
interested.  The  by-laws  of  the  society  are  so  drawn 
)  give  equal  representation  to  all  branches  of  the  elec- 
1  industry.  .\  general  invitation  is  extended  to  all  in- 
luals.  partnerships  and  companies  composing  the  elec- 
1  industry  to  become  members.  Although  the  dues 
jased  on  the  gross  amount  of  the  sales  made  annually 
he  members,  vet  it  is  unnecessary  for  a  member  to 
;  public  the  information  concerning  the  e.xact  amount 
is  sales.  .\  member  may  subscribe  in  accordance  with 
issification  in  groups,  of  which  there  are  seventeen, 
group  representing  sales  of  from  one  and  one-quarter 
vo  and  nne-half  times  the   amount  of  the   next  lower 


trical  Illuminations  on  New  York's  Sane  Fourth 

aborate  electrical  illuminations  this  year  took  the  place 

le  usual  municipal  displays  of  fireworks  with   which 

York  City  has  been  celebrating  recent  sane  Fourths 

uly.     Public   buildings   and   monuments   were   outlined 


illumination  was  continued  July  4,  5  and  6,  being  operated 
each  night  from  7:30  p.  m.  to  12  midnight. 

The  outlining  of  the  City  Hall,  pictured  herewith,  re- 
quired 3000  lamps  and  was  furnished  complete  by  the  Edi- 
son company.  Washington  Arch,  at  the  foot  of  Fifth 
Avenue,  was  outlined  with  2000  lanips.  One  of  the  most 
effective  displays  was  that  attained  with  1000  lamps  on  the 


ILLUMINATION   OF  CITY    HALL 

Soldiers  and  Sailors'  Monument,  Riverside  Drive,  also 
shown  in  an  accompanying  illustration.  In  the  Mall,  Cen- 
tral Park,  3000  lamps  were  inclosed  in  Japanese  lanterns, 
gracing  the  trees,  walks,  fountains  and  water  vistas,  while 
colored  lanterns  projected  their  variegated  illumination  over 
the  scene.  Nearly  2000  lamps  were  used  to  outline  Bronx 
Borough  Hall,  this  decorative  installation  having  been 
similarly  donated  by  the  company.  In  a  dozen  outlying 
parks  strings  of  electric  lamps  were  festooned  through 
the  trees,  and  moving-picture  exhibitions  of  patriotic  films 
were  presented  during  the  evening  of  the  Fourth. 


Program  for  Ohio  Convention  at  Cedar  Point  Next 
Week 

The  nineteenth  annual  convention  of  the  Ohio  Electric 
Light  Association  will  be  held  at  Cedar  Point,  Ohio,  July 
15  to  18.  Among  the  papers  to  be  presented  at  the  conven- 
tion, which  opens  with  an  address  by  President  J.  C.  Martin, 
Wilmington,  Tuesday  afternoon,  will  be  the  following : 
"Cooking  by  Unity-Load-Factor  Electric  Ranges,"  by  Mr. 
M.  L.  Turner,  Cleveland;  "Retention  of  Business  of  Dissat- 
isfied Customers,"  by  Mr.  T.  F.  Kelly,  Dayton;  "New  Busi- 
ness," by  Mr.  J.  E.  North,  Springfield;  "Developing  and 
Diversifying  the  Present  Load,"  by  Mr.  H.  E.  Armstrong, 
East  Liverpool ;  "The  Human  Equation,"  by  Mr.  S.  G.  Mc- 
Meen,  Columbus;  "Meters,"  by  Mr.  A.  H.  Bryant,  Cleve- 
land; "Long-Distance  Transmission,"  by  Mr.  M.  H.  Wag- 
ner, Dayton;  "Franchises,"  by  Mr.  J.  V.  Oxtoby,  Detroit, 
and  "Illumination  as  a  Commercial  Product,"  by  Mr.  A.  M. 
Seeger,  Toledo.  The  usual  elaborate  entertainment  pro- 
gram has  been  provided,  including  the  annual  banquet,  re- 
ception, dances,  musicales,  boat  rides,  ball  games,  Jovian 
rejuvenation,  etc.  Mr.  D.  L.  Gaskill,  Greenville,  Ohio,  is 
secretary  of  the  Ohio  Electric  Light  Association. 


SOLDIERS   AND   SAILORS     MONUMENT 

thousands  of  electric  lamps,  and  the  trees  of  numer- 
city  parks  were  studded  with  Japanese  lanterns  and 
:olored  lighting  units.  In  all,  some  17,000  8-cp  lamps 
■  used,  the  energy  for  operating  the  displays  being  fur- 
id  gratis  by  the  New  York  Edison  Company,  so  that 
Jnly  cost  to  the  city  was  the  installation  of  the  lamps, 
h   was   done   by   private    electrical   contractors.      The 


Convention  of  National  Electrical  Contractors' 
Association 

The  thirteenth  annual  convention  of  the  National  Elec- 
trical Contractors'  Association  will  be  held  at  Chattanooga, 
Tenn.,  July  16.  17,  18  and  ig.  The  headquarters  and  regis- 
tration bureau  will  be  at  the  Hotel  Patten,  at  which  place 
the  open  and  business  sessions  will  also  be  held.  A  direc- 
tors' meeting  is  scheduled  for  the  morning  of  July  15,  and 
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at  the  open  session  to  be  held  on  the  morning  of  July  16 
speakers  on  subjects  of  Rcncral  interest  to  the  trade  will 
be  heard.  The  afternoon  will  be  devoted  to  a  business 
session  for  nicnil.crs  only,  and  in  the  evening  there  will  be 
a  lecture  on  iMuniinatiun  followed  by  a  reception  and 
dance.  A  rejuvenation  of  the  Sons  of  Jove  is  also 
scheduled  for  the  evening  of  July  16.  The  sessions  on  July 
17  and  18  are  to  be  held  behind  closed  doors  and  on  the 
evening  of  luly  18  the  annual  dinner  for  guests  and  mem- 
bers will  be  held  at  the  Hotel  I'attcn.  The  entertainment 
features  comprise  an  automobile  trip  to  Chickamauga 
Park  and  Fort  Oglethorpe  on  July  17;  an  afternoon  tea 
to  be  given  by  the  Chattanooga  Electric  Club  at  the  Hotel 
P'itten  on  the  afternoon  of  July  18;  a  trip  to  Signal  Moun- 
tain with  luncheon  at  the  Signal  Mountain  Inn  on  July  19, 
and  a  trip  by  special  train  to  the  Tennessee  lock  and  dam 
in  the  afternoon. 


Standardization  of  Electric  Cooking  Apparatus 

Reference  has  been  made  in  this  journal  to  the  activities 
of  the  English  society  known  as  "The  Point  Fives,"  which 
is  conipo.sed  of  managers  of  organizations  supplying  elec- 
tricity. The  title  of  the  society  is  derived  from  the  effort 
to  further  a  secondary  rate  for  electricity,  under  certain 
conditions,  of  a  half-penriy,  or  I  cent  in  American  cur- 
rency. At  a  recent  meeting  there  was  a  rather  interesting 
debate  on  the  standardization  of  electric  cooking  utensils, 
which  resulted  in  the  following  recommendations: 

Domestic  and  other  ranges  (consisting  of  oven,  grill  and 
hot-plates)  should  have  each  a  sub-circuit  separately  fused 
and  protected  by  a  switch.  The  oven  should  have  two  or 
more  circuits. 

Switches  and  fuses  should  be  placed  in  such  a  position 
that  they  cannot  become  unduly  heated  or  damaged  hy 
liquids  being  spilled  over  them,  and  so  that  they  may  be 
easily  accessible. 

Provision  should  be  made  for  the  efficient  grounding  of 
all  apparatus. 

Ranges  should  be  fitted  with  at  least  one  indicating  de- 
vice, separately  fused,  which  will  show  clearly  whether  any 
circuit  is  turned  on. 

Manufacturers  and  designers  should  endeavor  to  develop 
a  hot-plate  which  will  work  satisfactorily  at  red  heat. 


Effect  of  Foreign  Co-invention  on  Validity  of 
Domestic  Patent 

An  interesting  patent  cause  between  the  VVestinghouse 
Machine  Company  and  Coloman  De  Kando,  complainants- 
appellants,  and  the  General  Electric  Company  and  A.  H. 
Armstrong,  defendants-appellees,  was  decided  last  month  by 
the  United  Stales  Circuit  Court  of  Appeals  for  the  second 
circuit.  Judge  Lacombe  rendering  the  opinion,  which  is 
given  here  in  substance. 

The  real  point  at  issue  was  the  extent  to  which  the  valid- 
ity of  an  American  inventor's  patent  is  affected  by  simul- 
taneous or  even  prior,  but  independent,  invention  in  a  for- 
eign country.  The  case  grew  out  of  an  interference  in  the 
Patent  Office,  entitled  De  Kando  versus  Armstrong,  which 
was  dcciiled  adversely  to  the  former  and  his  assignee,  the 
VVestinghouse  Machine  Company.  The  interference  was 
between  an  application  of  De  Kando's  filed  July  3,  1906, 
and  a  patent  issued  to  Armstrong,  No.  811,758,  on  Feb.  6, 
IQ06,  on  an  application  filed  June  28,  1905.  The  invention 
in  question  w.ts  ,1  -ystem  of  separate  or  individual  resistors 
for  the  secondaries  of  three-phase  induction  motors  on 
electric  locomotives,  designed  to  assist  in  equalizing  the 
load  among  the  motors  or  between  two  or  more  locomo- 
tive units  coupled  together.  The  merit  of  the  system  con- 
sisted in  overcoming  the  difficulty  which  would  arise  if  a 


common  resistor  were  used  and  the  respective  motor  speeds 
were  not  identical,  under  which  conditions  the  motors  would 
be  unequally  loaded. 

The  suit  was  brought  under  Section  4915  of  the  United 
States  Revised  Statutes,  which  provides  that  whenever  a 
patent  on  application  is  refused  either  by  the  commissioner 
or  by  the  Court  of  Appeals  of  the  District  of  Columbii 
upon  appeal  the  applicant  may  have  remedy  by  a  bill  in 
equity  and  the  court  may  adjudge  the  matter.  The  bill  in 
this  cause  was  dismissed  by  Judge  Ray  in  the  United  States 
District  Court  for  the  northern  district  of  New  York,  and 
then  appeal  was  taken.  Judge  Lacombe  reviewed  certain 
facts  set  forth  in  the  evidence  given  below,  as  follows:  Dc 
Kando,  the  foreign  co-inventor,  made  his  invention  in  1904 
or  prior  thereto  and  applied  it  on  the  Valtellina  railway  in 
Italy  in  the  spring  of  1904.  In  March  of  the  latter  year 
a  well-known  American  engineer  visited  De  Kando.  saw  the 
invention  in  use  and  in  May  returned  to  America  with  a 
full  description  of  it  which  he  subsequently  imparted  to 
otlier.s.  and  on  June  19,  1905,  presented  before  the  Amer- 
ican Institute  of  Electrical  Engineers.  The  purpose  of  this 
visit  was  to  obtain  knowledge  of  De  Kando's  invention  and 
introduce  it  in  this  country.  Armstrong's  date  of  concep- 
tion was  prior  to  1901  or  1902,  but  he  did  not  file  applica- 
tion until  June,  1905. 

Judge  Lacombe  pointed  out  that  the  crucial  question  was 
whether  Armstrong,  in  the  admitted  circumstances,  was  en- 
titled to  the  grant  of  his  patent.  This  question  involves 
two  sections  of  the  patent  law.  Sections  4886  and  4923  of 
the  United  States  Revised  Statutes,  next  given: 

"Section  4886.  Any  person  who  has  invented  or  discov- 
ered any  new  and  useful  art,  machine,  manufacture  or  com- 
position of  matter,  or  new  and  useful  improvements  there- 
of, not  known  or  used  by  others  in  this  country  before  his 
invention  or  discovery  thereof,  and  not  patented  or  de- 
scribed in  any  printed  publication  in  this  or  any  foreign 
country  before  his  invention  or  discovery  thereof  or  more 
than  two  years  prior  to  his  application,  and  not  in  public 
use  or  on  sale  in  this  country  for  more  than  two  years  prior 
to  his  application,  unless  the  same  is  proved  to  have  been 
abandoned,  may,  upon  payment  of  the  fees  required  by  law. 
obtain  a  patent  therefor." 

"Section  4923.  Whenever  it  appears  that  a  patentee,  at 
the  time  of  making  his  application  for  a  patent,  believed 
himself  to  be  the  original  and  first  inventor  or  discoverer 
of  the  thing  patented,  the  same  shall  not  be  held  to  be  void 
on  account  of  the  invention  or  discovery  of  any  part  there- 
of having  been  known  or  used  in  a  foreign  country  before 
his  invention  or  discovery  thereof,  if  it  had  not  been  pat- 
ented or  described  in  a  printed  publication." 

The  complainants  contended  that  when  the  knowledge  of 
De  Kando's  invention  was  brought  to  this  country  in  May, 
1904,  it  became  "known"  in  the  legal  sense  before  Arm- 
strong's application  was  filed.  The  Court  of  Appeals  ot 
the  District  of  Columbia  held  in  substance  that  for  the  pur- 
pose of  defeating  a  patent  application  reduction  to  practice 
in  a  foreign  country  is  a  nullity  unless  the  invention  is 
patented  or  described  in  a  printed  publication,  and  the  pres- 
ent opinion  leans  to  the  same  view.  If  Section  4S86  stood 
alone,  the  case  might  be  different,  since  the  De  Kando  in- 
vention was  known  in  this  country  prior  to  the  ,^rmstronp 
date.  But  the  patent  law  is  contained  in  many  sections  and 
they  must  be  construed  together.  Section  4923  deals  specin 
cally  with  the  effect  of  knowledge  and  use  in  a  foreign 
country  and  it  makes  no  distinction  whether  such  is  made 
or  such  knowledge  is  acquired  by  persons  who,  after  using 
the  thing  or  acquiring  the  knowledge,  remain  abroad  01 
come  here.  The  patent  taken  out  here  for  the  same  thin? 
shall  not  be  void  on  account  of  such  use  or  knowledgi 
unless  the  invention  had  been  patented  or  described  m  ; 
printed  publication.  Thus  Section  4923  qualifies  Sectior 
4886,  and  the  Circuit  Court  affirmed  the  decree  of  the  lowei 
court  and  sustained  the  validity  of  the  Armstrong  patent. 
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Kelvin  Memorial  at  Belfast 

A  memorial  statue  to  the  late  Lord  Kelvin  was  unveiled 
the  Botanic  Gardens  Park  of  Belfast  on  June  19.  The 
)ney  for  the  statue  was  subscribed  by  the  people  of  the 
y  and  the  statue  itself  was  executed  by  Mr.  Albert 
uce-Joy.  The  figure  is  10  ft.  high  and  stands  on  a  13-ft. 
anite  pedestal.  It  represents  the  subject  standing  erect 
th  the  left  hand  extended  and  holding  in  it  a  design  of 
e  of  his  discoveries — an  adaptation  of  the  gyroscope. 
the  right  hand  is  a  pencil  pointing  to  the  drawing.    The 


STATUE   OF   LORD   KELVIN 

jlptor  has  depicted  the  illustrious  scientist  in  the  prime 
life  and  intellectual  power  and  has  made  a  special  effort 
bring  out  the  personality  of  the  man.  By  the  side  of  the 
ure,  which  is  draped  in  a  doctor's  gown,  stands  a  rep- 
;entation  of  the  well-known  Kelvin  compass.  At  the  un- 
iling  ceremony  Sir  Joseph  Larmor  delivered  a  tribute 
ited  to  the  occasion,  dealing  with  Lord  Kelvin's  home 
lining,  his  life  at  Cambridge  and  Paris,  his  achievements 
d  fame  in  the  scientific  world,  the  legacy  in  physical 
ence  that  he  has  left,  his  personal  qualities  and  distinc- 
n  as  a  patriot  as  well  as  a  man  of  science. 
The  Glasgow  University  statue  of  Lord  Kelvin  is  to  be 
veiled  in  October  by  Mr.  Birrill  as  lord  rector,  and  the 
dress  will  be  delivered  by  Mr.  Balfour,  the  Gilford  lec- 
rer.  The  Westminster  memorial,  which  takes  the  form 
a  stained-glass  window,  will  be  unveiled  some  time  this 
Dnth.  Members  of  British  and  American  engineering 
:ieties  to  the  number  of  1296  subscribed  over  $8,000  for 
5  latter  memorial. 


Organization  of  Louisville  Merger  Company 

Final  details  looking  to  the  organization  of  the  Louisville 
IS  &  Electric  Company,  the  merger  of  the  local  utilities  of 
luisville,  Ky.,  were  completed  July  2,  with  the  exception 

the  taking  over  of  the  Kentucky  Electric  Company,  de- 
zed  pending  the  formal  dismissal  of  the  city's  suit  to 
strain  such  action  and  the  payment  for  the  stock  of  the 
areholders  pooled  for  the  purpose. 

The  Louisville  Gas  Company,  the  Louisville  Lighting 
■mpany  and  the  Kentucky  Heating  Company  and  its  asso- 
ite  corporations  were  joined  under  the  new  title  and  have 
ised  activities  as  operating  companies,  although  they  will, 

course,  continue  to  maintain  a  corporate  existence.  The 
'uisville  Gas  &  Electric  Company  of  Kentucky,  which 
places  them,  is  capitalized  at  $11,000,000  and  has  author- 
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been  offered.  The  Louisville  Gas  &  Electric  Company  of 
Delaware,  its  holding  company,  has  $18,000,000  capital 
stock. 

The  board  of  directors  of  the  new  company  is  composed 
of  Messrs.  H.  M.  Byllesby,  J.  J.  O'Brien,  Arthur  S.  Huey 
and  Otto  E.  Osthoff,  of  the  Chicago  organization  of  Byl- 
lesby &  Company;  James  B.  Brown,  John  W.  Barr,  Jr., 
John  H.  Whallen,  Donald  McDonald,  Charles  H.  Doherty, 
Daniel  E.  Doherty,  H.  D.  Rodman  and  Robert  M.  Trimble, 
Judge  Matt  O'Doherty  and  General  George  H.  Harries. 

The  executive  committee  is  made  up  of  Messrs.  H.  M. 
Byllesby,  G.  H.  Harries  and  Donald  McDonald,  ex  officio, 
and  Charles  J.  Doherty,  James  B.  Brown  and  J.  J.  O'Brien. 

The  oflScers  are  Messrs.  H.  M.  Byllesby,  chairman  of  the 
board;  George  H.  Harries,  president;  Donald  McDonald, 
vice-president  and  general  manager;  James  B.  Brown,  vice- 
president;  F.  C.  Gordon,  vice-president;  R.  F.  Graf,  secre- 
tary; T.  B.  Wilson,  treasurer  and  assistant  secretary;  Her- 
bert List,  assistant  secretary  and  assistant  treasurer;  Thomas 
W.  Kennedy,  assistant  treasurer.  It  is  stated  that  Mr. 
Graf's  appointment  is  only  temporary  and  that  Mr.  Ken- 
nedy will  be  the  permanent  secretary. 

In  addition  to  these  elected  officers,  announcement  has 
been  made  of  the  appointment  of  Mr.  Herbert  L.  Harries, 
son  of  General  Harries,  to  the  post  of  assistant  general 
manager.  Mr.  G.  Wilbur  Hubley,  formerly  chief  engineer 
of  the  Louisville  Lighting  Company,  has  been  appointed 
electrical  superintendent.  Mr.  H.  W.  Fuller,  who  for  six 
months  has  been  general  manager  of  the  Louisville  Light- 
ing Company,  is  to  return  to  the  general  offices  of  H.  M. 
Byllesby  &  Company  at  Chicago. 


Electric-Service  Rate  Discussion  in  Chicago 

At  the  meeting  of  the  committee  on  gas,  oil  and  electric 
light  of  the  Chicago  City  Council  on  July  7  Mr.  Ray  Pal- 
mer, the  city  electrician,  answered  some  of  the  objections 
made  by  Mr.  William  G.  Beale,  counsel  for  the  Common- 
wealth Edison  Company,  to  the  report  of  Mr.  Palmer  on 
the  rates  of  the  Commonwealth  Edison  Company. 

As  to  maximum  rates,  Mr.  Palmer  said  that  the  classifi- 
cation of  rates  is  a  practical  necessity.  Maximum  rates 
fixed  on  the  basis  of  some  small  individual  customers  whose 
maximum  demand  is  practically  coincident  with  the  maxi- 
mum demand  on  the  system  would  result  in  unreasonably 
high  rates  for  the  general  public.  If  the  rates  must  be 
fixed  so  as  to  result  in  a  profit  for  the  company  in  the  case 
of  every  individual  consumer,  there  would  be  practically  no 
limit  to  the  maximum  rate. 

In  reference  to  the  allowance  to  be  made  for  the  cost 
of  paving  over  conduit,  Mr.  Palmer  declared  that  full  value 
is  allowed,  in  his  report,  for  paving  in  every  instance 
where  it  was  pa'd  for  by  the  company.  As  far  as  possible 
the  valuation  in  the  report  has  been  made  on  the  basis  of 
original  cost.  In  the  Kings  County  lighting  case  the  Ap- 
pellate Division  of  the  Supreme  Court  of  the  State  of  New 
York  limits  its  decision  on  paving  over  conduit  to  the  basis 
of  reproduction  value. 

In  relation  to  franchise  value,  Mr.  Palmer  contended  that 
if  a  capital  allowance  is  to  be  made  for  such  value  on  the 
theory  that  the  company  is  annually  paying  about  $500,000 
in  taxes  on  this  value,  it  follows  that  the  company  must 
pay  the  amount  of  such  tax  out  of  capital  funds  supplied 
by  stockholders  and  not  take  the  payment  out  of  gross  re- 
ceipts and  penalize  consumers  by  a  rate  which  includes  this 
amount. 

Referring  to  property  acquired  in  advance  of  present  re- 
quirements the  city  electrician  said  that  in  the  case  of  gen- 
erating-station  and  substation  construction  interest-carry- 
ing charges  were  added  as  a  part  of  the  construction  cost 
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interest  on  funds  borrowed  for  construction  purposes  while 
a  portion  of  the  plant  was  in  course  of  construction.  Ex- 
clusions were  made  in  the  case  of  property  which  had  no 
direct  relation  to  the  supplying  of  electricity  or  which  was 
held  fur  sale  when  a  favorable  oppurtiuiity  arose. 

.\Ir.  l-!dward  W.  Heinis,  public  utility  expert,  explained 
to  the  connnittee  the  provisions  of  the  new  law  creating 
a  public  utilities  commission  for  the  State  of  Illinois. 


Lexington  Franchise  Referendum  Declared  Invalid 

riif  Kentucky  I'raction  &  itrininal  Company,  ul  Lexing- 
ton, Ky.,  has  double  troubles  at  present,  being  engaged  in  a 
contest  regarding  its  franchise,  as  already  noted  in  these 
colunnis,  besides  having  a  strike  of  construction  men  on  its 
hands.  The  city  conunission  of  Lexington  recently  awarded 
to  the  Lexington  Utilities  Company,  the  local  subsidiary  of 
the  Kentucky  Traction  &  Tcrininal  Company,  a  twenty-year 
franchise  which  was  later  canceled,  as  the  result,  it  was 
announced,  of  a  popular  referendum  vote  on  the  question. 
The  company  now  protests  that  643  names  on  the  petition 
which  resulted  in  the  election  were  withdrawn,  being  either 
not  registered  or  otherwise  invalid.  It  is  now.  therefore, 
possible  that  the  referendum  will  be  declared  null  and  void, 
and  in  this  case  the  franchise  granted  by  the  commissioners 
will  become  effective.  The  construction  men's  strike,  which 
started  in  Lexington  and  has  since  spread  to  other  points 
where  the  local  company  operates,  is  based  on  the  demands 
of  linemen  for  a  nine-hour  day  at  30  cents  an  hour  instead 
of  a  ten-hour  day  at  27'/2  cents  an  hour. 


Submerged  Weir  for  Niagara  River 

The  International  Waterways  Conunission  has  recom- 
mended to  the  United  States  and  Canadian  governments 
the  building  of  a  submerged  weir  in  the  Niagara  River. 
The  weir  will  extend  from  Hog  Island,  just  above  Welland 
River  on  the  Canadian  side,  to  a  point  opposite  Gill  Creek, 
on  the  Xew  York  shore.  If  carried  out,  the  restriction  to 
flow  will  raise  the  level  of  the  upper  waters  of  the  Niagara 
through  a  height  of  3  ft.  for  a  distance  of  approximately 
1.5  miles.  The  effect  opposite  Buffalo  will  be  an  increased 
level  at  low  water  of  1.08  ft.  and  at  flood  of  o.ic)  ft.  The 
level  of  Lake  Erie  will  be  raised  0.31  ft.  at  low  water, 
0.39  ft.  at  mean  level  and  o.n  ft.  at  extreme  flood  level. 
Extending  into  the  upper  lakes,  the  mean  level  of  Lake  St. 
Clair  would  be  influenced  to  an  extent  of  0.23  ft.  increase 
and  that  of  Lake  Huron  by  0.09  ft.  The  cost  of  the  weir, 
including  the  levee  necessary  to  protect  adjoining  shore 
properties,  is  estimated  at  $3,500,000.  The  proposed  dam. 
it  is  claimed,  will  have  no  appreciable  effect  upon  the 
waters  below  it.  and  Lake  Ontario  and  the  St.  Lawrence 
River  will  not  suffer  from  a  perceptible  decrease  in  flow 
from  the  Niagara.  The  commission  pointed  out  that  the 
weir  would  be  of  value  in  eliminating  any  injurious  effect 
upon  the  level  of  Lake  Erie  due  to  the  diversion  of  water 
at  Niagara  Falls  for  the  generation  of  electricity. 


taken,  the  record  becoming  voluminous.  The  chief  con- 
tentions in  the  infringement  case  arose  over  the  question 
whether  the  product  sold  by  the  Standard  company  was  one 
in  which  the  copper  covering  was  actually  welded  to  the 
steel  core  or  base,  lor  if  such  a  weld  existed,  it  was  argued 
that  the  "Colonial  copper-clad"  product  clearly  infringed 
the  Monnot  patent.  No.  893,932,  granted  July  21,  1908,  for 
improvements  in  copper-clad  iron  and  steel  and  owned  by 
the  complainants. 

On  June  25  last  the  case  came  before  the  court  pn  mo- 
tion by  the  complainant  to  dismiss  the  bill  in  respect  to  the 
charge  of  infringement,  the  motion  being  supported  by  an 
artidavit  by  one  of  the  officers  of  the  Duplex  .Metals  Com- 
pany and  offered  in  its  behalf,  the  substance  of  which  is 
herew'ith  given. 

Prior  to  October,  1908,  the  defendant  handled  and 
sold  the  complainant's  copper-covered  steel  wire,  but  some- 
time thereafter  commenced  to  sell  copper-covered  steel  wire 
manufactured  for  it  by  the  Colonial  Steel  Company.  Such 
of  the  latter  wire  as  the  affiant  could  obtain  prior  to  Octo- 
ber, 1910,  was  tested  for  a  weld  by  means  of  mechanical 
tests  such  as  bending,  torsion,  etc.,  tending  to  strip  the  cop- 
per from  the  steel,  and  declared  to  be  unwelded.  But  dur- 
ing October,  1910,  the  affiant  stated  that  he  obtained  cer- 
tain samples  of  the  Colonial  wire  which  apparently  were 
welded,  and  thereupon  arranged  to  bring  suit.  In  the  affi- 
davit it  was  stated  that  the  metallurgical  expert  for  the  de- 
fendant had  testified  that  the  process  of  manufacturing 
copper-covered  steel  wire  employed  by  the  Colonial  com- 
pany could  not  produce  a  true  wxld  between  the  copper  and 
the  steel,  and  in  effect  that  such  a  process  could  produce 
no  more  than  a  strong  mechanical  adhesion  of  the  metals 
The  affiant  also  stated  his  concurrence  with  the  view  ^ 
the  expert  for  the  defense. 

Based  upon  this  distinction  between  a  weld,  technical]) 
defined  as  such,  and  mechanical  adhesion,  as  applied  to  a 
union  between  copper  and  steel,  the  complainant  filed  a  mo- 
tion to  dismiss  the  infringement  charge,  without  prejudice. 
This  motion  was  opposed  by  the  defendant,  which  argued 
that  the  dismissal  should  be  upon  the  merits  of  the  case. 
thus  disposing  of  the  infringement  question  instead  of  leav- 
ing it  open. 

The  following  decree  was  thereupon  handed  down  on 
June  25  by  the  United  States  District  Court  for  the  western 
district  of  Pennsylvania,  at  Pittsburgh. 

"Complainant  having  admitted  that  defendant's  product 
referred  to  in  the  proofs  herein  does  not  infringe  the 
Monnot  patent  in  suit,  No.  893,932,  it  is  ordered  adjudged 
and  decreed  that  the  bill  of  complaint  herein,  in  so  far  as 
it  is  based  on  alleged  infringement  of  said  patent,  be,  and 
the  same  hereby  is,  dismissed  on  the  ground  that  defendant 
has  not  infringed  said  patent,  and  so  dismissed  with  costs 
to  be  taxed." 

There  still  remains  that  part  of  the  bill  of  complaint 
relating  to  the  charge  of  unfair  competition  in  trade  in 
using  the  name  "copper-clad,"  which  the  complainant 
alleges  is  its  solely.  It  is  expected  that  This  will  reach  a 
hearing  early  in  the  fall. 


Decree  in  Copper-Clad  Steel   Infringement  Case 

In  December.  1910,  the  Duplex  Metals  Companv.  manu- 
facturer of  copper-covered  steel  wire  made  under  the 
Monnot  patents  and  sold  under  the  trade  name  of  "copper- 
clad  .steel,"  brought  a  suit  in  equity  against  the  Standard 
Underground  Cable  Company,  alleging  infringement  of  one 
of  the  Monnot  patents  and  also  unfair  competition  in  trade. 
The  latter  concern  was  marketing  a  copper-covered  steel 
wire  which  has  been  known  as  "Colonial  copper-clad"  and 
manufactured  by  the  Colonial  Steel  Company.  The  cause 
was  duly  referred  to  a  master  in  chancery  and  testimony 


Methods    of  Large  Engineering   and   Construction 
Company 

At  a  recent  meeting  of  the  Boston  Section  of  the  Ameri- 
can Institute  nf  Electrical  Engineers  a  paper  was  presented 
by  Mr.  Roy  Manwaring  Henderson,  assistant  construction 
manager  of  the  Stone  &  Webster  Engineering  Corporation, 
Boston,  Mass..  on  the  organization  and  methods  of  that 
establishment. 

Prior  to  giving  a  detailed  description  of  the  organizatior 
and  its  office  and  field  methods,  the  speaker  pointed  out  that 
the  establishment  and  growth  of  such  concerns  have  oc 
curred  as  a  result  of  the  tendencv  toward  centralization  i. 
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most  lines  of  business,  the  increased  size  and  scope  of  engi- 
neering and  industrial  undertakings,  the  better  facilities 
afforded  for  handling  complex  projects  by  a  single  interest, 
and  the  additional  engineering  services  which  no  previous 
type  of  organization  was  in  a  position  to  render. 

Among  the  advantages  secured  by  such  an  organization 
in  handling  work  are  the  following : 

(1)  Elimination  of  the  fundamental  weakness  of 
divided  responsibility  for  engineering  and  construction. 

(2)  Elimination  of  the  conflicting  financial  interests  of 
separate  contractors  by  utilizing  an  organization  whose 
interests  are  identical  with  those  of  the  owner. 

(3)  Elimination  of  time  losses  by  making  the  period 
for  construction  overlap  instead  of  following  the  period  for 
engineering. 

(4)  Elimination  of  a  further  loss  of  time  during  the 
construction  period  due  to  lack  of  team  work  when  the 
work  is  executed  by  a  number  of  separate  contractors. 

(5)  Elimination  of  the  duplication  of  organization  in 
at  least  the  executive  and  clerical  branches  of  separate  con- 
tractors. 

(6)  Elimination  of  exorbitant  profits  frequently  paid 
for  extras  occasioned  by  errors  of  omission  and  commis- 
sion in  the  specifications,  plans  or  contracts;  also  the  heavy 
penalty  paid  for  changes  found  necessary  as  the  work 
progresses. 

(7)  Elimination  of  the  loss  to  the  client  by  reason  of 
the  fact  that  he  formerly  paid  to  each  contractor  or  sub- 
contractor in  the  contract  price,  a  sum  which  had  been  in- 
cluded by  the  contractor  as  a  contingency  allowance  or 
measure  of  the  risk  assumed.  A  large  portion  of  the  con- 
tingencies against  which  the  contractors  were  protecting 
themselves  never  materialized,  and  if  the  owner  could  have 
assumed  these  risks  himself  he  would  have  saved  money  in 
the  majority  of  cases. 

(8)  The  elimination  of  at  least  part  of  a  corps  of  non- 
productive but  necessary  inspectors. 

The  time  element  is  worth  further  analysis. 

Formerly  plans  and  specifications  were  prepared  after  a 
careful  investigation  of  physical  and  other  local  conditions. 
Contractors  were  then  invited  to  bid  or  bet  on  what  would 
be  encountered  many  feet  below  surface  of  the  ground  or 
in  a  river-bed,  and  on  how  many  holes  would  be  found  in 
the  specifications  through  which  extras  could  be  secured, 
and  in  due  course  the  successful  bidder  would  receive  a 
contract  which  he  would  usually  handle  by  means  of  a 
number  of  sub-contracts,  doing  the  fewest  possible  parts  of 
the  work  himself.  To  complete  this  procedure  and  arrive 
at  the  point  of  beginning  actual  construction  frequently 
required  months. 

In  the  case  of  the  modern  engineering  and  construction 
company  the  field  engineers  are  hardly  well  started  on 
their  preliminary  investigation  of  physical  conditions  which 
will  govern  plans  and  estimates  of  cost  before  the  con- 
struction forces  start  their  preliminary  work  of  demolish- 
ing old  structures,  building  rail  or  wagon  roads,  clearing 
timber,  establishing  camps,  planning  the  construction  plant, 
ordering  and  assembling  construction  equipment,  scouting 
for  materials  and  locating  sources  of  labor  supply,  so  that 
by  the  time  the  engineers  can  get  out  the  location,  exca- 
vation or  foundation  plan  the  construction  force  is  suffi- 
ciently organized  and  equipped  to  start  actual  construction 
immediately.  Thus  at  the  very  beginning  weeks  and  more 
often  months  are  saved,  and  until  well  along  in  the  job 
the  engineers  have  their  own  troubles  in  keeping  up  w'ith 
the  construction  forces,  while  they  have  the  benefit  of  the 
opinions  of  the  construction  men  at  the  time  the  plans  are 
being  prepared  so  that  they  can  give  every  consideration  to 
the  local  conditions  which  will  affect  construction  and  costs. 
Only  the  smallest  possible  amount  of  work  is  given  to  sub- 
contractors so  that  by  far  the  greatest  proportion  of  the 
work  is  under  the  direct  control  of  the  organization 
handling   the  job.     Modern   business   methods,   systematic 


preparation,  definite  assignment  of  responsibilities  and  a 
flexible  line-up  of  departmental  relations  all  contribute  to 
increased  efficiency,  which  results  in  saving  time  all  along 
the  line.  These  accumulated  savings  of  time  result  in  the 
power  plant  or  building  being  completed  and  on  an  earnmg 
basis  much  sooner  than  was  formerly  possible,  to  which 
must  be  added  the  advantage  of  a  reduction  in  interest 
charges  during  construction.  These  two  items  more  than 
offset  any  imaginary  or  real  additional  cost  incurred  by 
reason  of  foregoing  the  questionable  advantage  of  com- 
petitive bids. 


Canadian  Electrical  Association  Papers 

Last  week's  issue  contained  an  account  of  the  proceed- 
ings of  the  convention  of  the  Canadian  Electrical  Associa- 
tion held  in  Toronto  on  June  25  to  27.  Below  are  to  be 
found  abstracts  of  papers  and  discussions  on  the  subjects  of 
wiring  rules,  electricity  on  the  farm,  service,  pole-type 
transformers  and  central-station  advertising. 

Wiring  Rules 
In  a  paper  entitled  "The  Hydro-Electric  Rules  and  Regu- 
lations and  the  National  Electrical  Code,"  Mr.  H.  F.  Strick- 
land, of  the  Hydro-Electric  Power  Commission  of  Ontario, 
pointed  out  the  difference  between  the  rules  promulgated 
by  the  Hvdro-Electric  Power  Commission  and  those  of  the 
National  Electrical  Code.  The  Hydro-Electric  rules  and 
regulations  have  not  been  drafted  with  the  idea  of  cov- 
ering every  conceivable  form  of  construction  as  has  been 
attempted  in  the  National  Electrical  Code,  but  have  been 
drawn  for  the  purpose  of  covering  all  such  inside  wiring 
as  will  be  met  with  in  every-day  practice  and  which  any- 
one is  liable  to  be  called  upon  to  perform.  While  a  large 
percentage  of  the  rules  are  an  adaptation  of  the  National 
Electrical  Code,  it  has  been  a  very  difficult  task  to  reclassify 
them  and  in  many  cases  reword  them  in  order  to  avoid 
cross-references  and  repetitions.  In  addition,  the  Hydro- 
Electric  Commission  has  introduced  a  great  many  new 
rules  and  enlarged  on  many  of  the  National  Electrical  Code 
rules.  Prominent  among  the  new  rules  not  found  in  the 
National  Electrical  Code  are  those  necessary  for  the  pro- 
tection of  life.  c 
Discussion 

The  paper  called  forth  from  Mr.  S.  B.  Hood,  of  the  To- 
ronto Electric  Light  Company,  Ltd.,  and  Mr.  A.  A.  Dion, 
of  the  Ottawa  Electric  Company,  the  criticism  that  the 
rules  contained  a  number  of  contradictions,  notably  with 
reference  to  the  grounding  of  the  neutral  in  any  system  in 
which  it  is  stipulated  that  the  neutral  should  have  no 
fuses  but  be  solid  straight  through.  Elsewhere  the  rules 
call  for  switches  and  circuit-breakers  for  this  neutral  sys- 
tem. A  switch  is  also  required  between  the  house  service 
and  the  meter,  thereby  eliminating  all  possibility '  of  a 
central-station  company  using  any  sealed  service  equip- 
ment such  as  is  now  extensively  employed  to  guard  against 
theft  of  energy.  Another  point  brought  out  was  that  branch 
fuses  should  be  rated  at  10  amp  instead  of  6  amp,  as  called 
for  in  the  Hydro-Electric  rules,  so  as  to  permit  the  use  of 
appliances  on  any  lamp  socket.  .-Vttention  was  called  to  the 
fact  that  although  the  Hydro-Electric  Commission  made  up 
the  rules  it  would  be  incumbent  upon  the  municipalities 
themselves  to  make  the  inspection,  in  which  case  if  there 
were  a  private  plant  in  that  town  it  would  be  subjected  to 
the  supervision  of  its  competitor.  At  the  suggestion  of 
Chief  Engineer  Gaby,  of  the  Hydro-Electric  Commission, 
a  committee  consisting  of  Messrs.  A.  L.  Mudge,  of  the 
Electric  Power  Company,  Toronto ;  F.  G.  Clark,  of  the 
Toronto  Electric  Light  Company,  Ltd.,  and  W.  G.  Angus, 
of  the  Dominion  Power  &  Transmission  Company,  Ltd., 
Hamilton,  was  appointed  to  confer  with  the  commission  on 
the  rules,  which  had  been  put  out  on  a  tentative  basis. 
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Electricitv  on  the  Farm 
With  the  advent  of  inexpensive  protective  equipment,  of 
bi-nicianic  conductors  which  permit  long  spans  and  of 
more  dependable  and  cheaper  high-voltage  transformers, 
it  becomes  possible  to  cut  down  investment  in  a  rural  dis- 
tributing system  and  to  go  even  to  the  use  of  steel  con- 
ductors, using  one  conductor  with  a  ground  return  for 
single-phase  primary  distribution  in  rural  districts.  A 
consideration  of  these  conditions  is  important  in  getting 
after  rural  loads  because,  as  pointed  out  by  Mr.  J.  C. 
Parker,  of  the  Rochester  (N.  Y.)  Railway  &  Light  Com- 
pany, in  his  paper  on  "Electricity  on  the  Farm,"  there  is 
no  justification  for  the  same  quality  of  service  either  with 
regard  to  continuity  or  close  regulation  in  rural  districts 
that  is  required  in  urban  territory.  In  addition,  the  large 
obstacle  of  high  cost  of  farm  installation  must  be  over- 
come. The  actual  installation  must  take  the  form  of  rugged, 
absolutely  simple  equipment  capable  of  withstanding  rough 
usage  and  keeping  in  operating  condition  without  close 
follow-up  from  the  maintenance  department.  The  equip- 
ment must  also  be  of  a  wide  range  of  utility  so  that  the 
same  investment  may  serve  a  multiplicity  of  uses.  While 
technical  excellence  justifies  itself  economically,  in  farm 
installations  some  other  criterion  must  obtain,  because,  as 
pointed  out  by  the  author,  in  the  case  of  a  fodder-cutter 
rated  at  2  tons,  with  energy  at  5  cents  per  kw-hr.  and  labor 
at  15  cents  an  hour,  the  labor  represented  18.6  per  cent 
of  the  entire  cost,  the  energy  26.2  per  cent,  and  depreciation 
and  interest  55.2  per  cent.  Therefore,  no  great  loss  will 
be  incurred  by  the  user  of  the  apparatus  if  the  efficiency  of 
the  equipment  is  very  much  lower,  provided  the  investment 
cost  is  brought  down.  Mr.  Parker  also  called  attention  to 
the  prevailing  literature  used  in  soliciting  farm  business,  the 
quality  of  which  is  such  that  it  bespeaks  a  conviction  that 
farms  must  be  electrified  on  sentiment  rather  than  as  in- 
dustrial propositions.  Pruning  of  trees  by  means  of  a 
hot  wire  was  among  m.nny  of  the  suggested  uses  of  elec- 
tricity on  the  farm,  and  the  author  also  hinted  at  the  use 
of  the  electric  motor  as  a  remedy  to  farm  labor  troubles. 
In  the  opinion  of  the  author,  it  is  erroneous  to  try  to  sup- 
plant other  forms  of  power  by  electric  power  instead  of 
preaching  electric  power  as  a  means  of  saving  wastage.  It 
is  not  that  the  electric  motor  will  do  more  work  at  $1.50  a 
day  than  will  the  farm  laborer,  but  that  the  electric  motor 
can  be  induced  to  stay  on  the  farm  and  be  ready  for  work 
when  wanted,  while  the  farm  laborer  cannot.  While  the 
problems  are  chiefly  those  of  the  future,  Mr.  Parker  em- 
phasized the  fact  that  in  the  preparing  and  obtaining  farm 
business  it  will  be  necessary  to  break  loose  from  some  of 
the  traditions  in  regard  to  line  construction  by  making  the 
lines  that  serve  the  farmers  inexpensive  through  the  use 
of  small  copper  section,  light  structures  and  inexpensive 
protective  apparatus,  sacrificing,  if  necessary,  closeness  of 
regulation  and  to  some  degree  perhaps  continuity  of  service. 
The  overloaded  capacity  of  transformers  will  also  have  to 
be  used  and  perhaps  pushed  to  the  limit.  The  wiring  instal- 
lations on  the  farm  themselves  will  have  to  be  of  the  most 
inexpensive  sort,  and  the  whole  equipment  of  such  a 
nature  that  the  farmer  will  not  have  to  tie  up  a  large 
sum  of  money  for  one  isolated  function. 

Discussion 
Messrs.  Maclachlan,  Peeling  and  McClelland,  of  the 
Trenton  Electric  &  Water  Company,  of  Belleville,  contrib- 
uted to  the  discu.^sion  on  Mr.  Parker's  paper.  The  Belle- 
ville company  went  after  rural  loads  last  fall  and  now  has 
two  lines  in  opcratinn.  At  first  the  community  plan  was 
tried  but  afterward  abandoned.  Flat  rates  are  successful 
in  certain  districts  and  meter  rates  in  other  sections.  The 
speakers  said  it  was  bad  policy  to  build  the  rural  line  be- 
fore securing  the  business  and  th^it  cheap  and  rugged  equip- 
ment is  desired.  On  installations  ran-ing  from  I  hp  to  4  hp 
the  cost  approximates  $iio  for  a  i-hp  motor  and  wiring. 


$175  for  2  hp,  $225  for  3  hp,  etc.    On  one  line  12  miles  long 
the  company  has  a  connected  load  of  75  hp. 

Service 

In  his  paper  on  "Service,"  Mr.  Stephen  L.  Coles,  of  the 
Society  for  FLlectrical  Development,  laid  stress  on  its  im- 
portance in  the  upbuilding  of  any  public  utility,  because 
no  other  one  business  comes  so  near  to  the  people  as  does 
that  of  the  central  station.  The  successful  sales  manager 
of  a  central  station,  he  said,  has  a  better  grasp  of  the 
social,  political  and  business  conditions  in  his  community 
than  any  one  else,  and  the  success  of  a  central  station  not 
only  as  a  public  utility  but  as  a  business  proposition  car- 
ried on  for  profit  is  in  direct  ratio  with  the  service  it  gives. 
At  the  present  moment,  he  maintained,  the  public  is  quite 
sufficiently  informed  to  demand  and  insist  upon  service, 
and  the  central  station  has  no  alternative  but  to  give  it  or 
else  suffer  competition.  Every  point  of  contact  between 
the  company  and  a  customer  is  an  opportunity  for  service,  ' 
and  the  manner  in  which  any  such  opportunity  is  grasped  ' 
is  an  exact  demonstration  of  the  company's  ability  to  give 
service. 

Discussion 

In  discussing  the  paper  Mr.  W.  Maclachlan,  of  Belleville, 
called  attention  to  an  article  in  the  May  number  of  Har- 
per's Magazine  entitled  "The  Power  That  Serves"  and  sug-      1 
gested    that    the   association    issue    reprints.      Mr.    G.    W.      \ 
Magalhacs,  of  Toronto,  said  that  service  should  come  be-      ; 
fore  rates  and  drew  attention  to  the  fact  that  most  large 
companies  now  act  as  consulting  engineers  in  illumination, 
motor  installations,  etc.    The  Toronto  Electric  Light  Com- 
pany, Ltd.,  also  has  a  repair  force  for  emergency  service 
which  is  on  duty  day  and  night,  and  Mr.  McDougall,  of 
that  company,  told  how  oftentimes  the  company  stretches  a    . 
point  in  doing  something  for  nothing  in  order  to  satisfy      ■ 
the  customer.    This  is  especially  true  in  removing  grounds    . ' 
on  interior  wiring  circuits.    The  discussion  then  turned  to    . 
the  relatioiis  of  central  stations  to  contractors,  and  Messrs. 
A.  A.  Dion,  of  Ottawa;  D.  H.  McDougall,  of  Toronto;  W. 
Ostrom,  a  contractor  of  Belleville,  and  W.  H.  Munro,  of 
Peterborough,   took   part.      Mr.    Dion   said   that   his   com- 
pany carries  a  complete  line  of  supplies  but  does  not  do 
wiring.     Mr.  McDougall  said  the  Toronto   Electric   Light 
Company  no  longer  sells  fixtures  and  does  no  wiring.     It 
co-operates  with  the  local  contractors'  association  and  last    , 
year  turned  over  300  customers  to  local  wiremen.    He  said 
the  good-will  of  the  contractors  is  an  important  asset  and 
hoped  for  much  from  the  Society  for  Electrical  Develop- 
ment in  clearing  up  differences.    Mr.  Ostrom  said  his  com- 
pany maintains  six  branches  and  at  first  thought  central 
stations   were   antagonistic.     The  trouble   he   found   arose 
over  bad  wiring,  and  this  was  remedied  by  the  contractor 
setting  aside  a  man  to  attend  to  complaints  of  that  sort. 
The  revenue  obtained   from  this  work  pays  the  wages  of 
the  man  and  nets  a  handsome  profit  in  addition.    In  Hamil- 
ton, it  was  pointed  out,  the  wiremen   are  opposed  to  the 
lighting  company  because  it  sells  supplies,  and  it  was  sug- 
gested that  a  company  could  be  guided  in  the  question  of 
whether  or  not  it  should  handle  supplies,  etc.,  by  referring 
to  the  rating  of  local  contractors  in  Bradstreet's  or  other 
mercantile  agencies.     Mr.  Dion  said  that  in   Minneapolis, 
Minn.,  the  company  has  abandoned  the  sale  of  appliances 
of  all  kinds. 

Pole-Type  Transformers 

In  a  paper  entitled  "Pole-Type  Transformers"  Mr.  C.  E. 
Sisson,  of  the  Canadian  General  Electric  Company,  directed 
attention  to  some  of  the  more  important  details  entering  into 
the  design  and  structure  of  the  modern  lighting  transformer 
both  from  an  operator's  and  a  manufacturer's  point  of  view. 
He  gave  the  essential  features  of  a  lighting  transformer 
in  the  order  of  their  importance  as  follows:  safety,  dura- 
bility, economy  of  operation  and  first  cost.    The  first  three 
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are,  of  course,  dependent  upon  insulation,  aging,  temper- 
ature rise,  core  loss,  copper  loss,  regulation  and  magnetiz- 
ing current.  In  the  estimation  of  the  author  the  insula- 
tion should  he  such  tliat  it  will  be  practically  indestructible. 
From  an  operating  point  of  view  reliability  is  of  greatest 
importance,  since  upon  it  depends  the  continuity  of  service, 
with  which  goes  the  satisfaction  of  customers,  while  from 
an  economic  standard  it  cannot  be  ignored,  as  it  determines 
the  rate  of  depreciation  tliat  should  be  placed  on  the  equip- 
ment. If  the  apparatus  is  to  be  more  reliable,  it  is  neces- 
sary to  give  attention  to  a  better  arrangement  of  parts  and 
the  selection  of  a  better  and  more  suitable  method  of  insu- 
lation. The  insulation  must  be  free  from  and  protected 
against  absorption  of  moisture  in  addition  to  having  dielec- 
tric strength  sufficient  to  withstand  normal  strains  of  oper- 
ation and  test  voltages  required.  This  condition  is  ob- 
tained by  drying  the  apparatus  in  a  vacuum  and  filling  it 
with  a  compound  which  will  harden  under  normal  condi- 
tions. Importance  should  also  be  attached  to  the  question 
of  uniform  temperature  in  transformers.  In  speaking  of 
the  economy  of  transformer  operation,  the  author  pointed 
out  that  with  the  marked  improvements  in  the  quality  of 
steel  the  losses  in  the  present  type  of  transformer  have 
been  materially  reduced  until  for  a  given  kva  rating  the 
transformer  is  the  most  efficient  piece  of  electrical  apparatus 
built.  The  improvements  in  the  efficiencies  at  light  loads 
illustrate  clearly  the  fact  of  the  reduction  in  core  losses, 
while  improvement  in  regulation  is  accounted  for  by  the 
reduction  in  copper  losses.  A  decided  improvement  has 
also  been  made  in  the  regulation  at  low  power-factors. 
This  marked  reduction  in  losses,  combined  with  the  better 
mechanical  construction  of  the  newer  types  of  trans- 
formers, has  made  it  necessary  to  place  a  very  high  depre- 
ciation value  on  the  older  apparatus  installed.  In  the  esti- 
mation of  the  author,  this  depreciation  is  more  than  offset 
by  the  decrease  in  the  annual  cost  of  core  and  copper  losses 
coupled  with  the  advantage  of  better  continuity  of  service. 
He  said  it  would  be  economical  engineering  on  the  part 
of  central  stations  to  replace  many  of  their  old  transform- 
ers by  newer  and  more  efficient  ones,  even  if  the  old  trans- 
formers are  still  operative.  Thus  the  depreciation  charge 
to  be  placed  against  a  transformer  does  not  depend  upon 
the  natural  life  of  the  apparatus,  but  upon  the  time  dur- 
ing which  it  can  be  profitably  kept  in  service.  Marked  im- 
provements cannot  be  reasonably  anticipated,  and  while  a 
more  efficient  transformer  could  be  produced  by  increase 
in  materials,  any  advantage  in  low  losses  would  be  offset 
by  a  higher  cost  since  a  decrease  of  i  per  cent  in  core 
and  copper  losses  requires  over  3  per  cent  increase  in  active 
material.  The  characteristics  which  should  receive  more 
careful  consideration  are  long  life  with  continued  service. 

Discussion 
Messrs.  S.  B.  Hood,  of  Toronto,  and  W.  L.  Bird,  of 
Fort  William,  told  of  the  troubles  which  had  disappeared 
from  their  lines  since  they  grounded  the  neutral.  Hereto- 
fore it  used  to  be  the  practice  to  go  out  and  re-fuse  both 
sides  of  the  transformer  after  every  storm.  In  Toronto 
the  company  has  not  lost  a  transformer  in  three  years. 
Mr.  A.  L.  Mudge,  of  Toronto,  said  his  company  employs 
pole-type  transformers  of  the  higher-voltage  type,  particu- 
larly for  rural  distribution  work,  with  good  results,  and 
Mr.  Sisson  said  6600-volt  and  ii,ooo-volt  transformers  will 
be  adopted  more  and  more.  Replying  to  questions  of 
manufacturers  as  to  the  standardization  of  taps,  it  was 
brought  out  that  taps  are  a  great  advantage  in  boosting 
voltage  at  times  and  in  general  central-station  service  and 
that  it  would  be  out  of  the  question  to  discontinue  them  for 
manufacturing  reasons. 

Central-Station   Advertising 

Mr.   D.   H.   McDougall,   of  the  Toronto   Electric   Light 
Company,  Ltd.,  in  a  paper  on  "Central-Station  Advertising" 


divided  the  mediums  into  two  classes,  one  in  which  the 
company  comes  in  direct  contact  with  the  public  and  the 
other  by  printed  advertising.  The  first  he  subdivided  into 
five  sub-topics  as  follows:  Delivering  the  goods;  courtesy 
to  the  public  at  every  point  of  contact;  direct  personal  can- 
vass; periodical  visits  to  consumers  to  solicit  criticism  and 
complaints,  and  prompt  and  cheerful  attention  to  complaints 
of  consumers  by  means  of  an  efficient  emergency  force. 
The  several  methods  of  printed  advertising  the  author 
classified  in  the  following  order  of  importance:  Direct  ad- 
vertising, by  which  is  meant  a  company  magazine  or  house 
organ  published  monthly,  circulars,  letters,  pamphlets,  etc., 
sent  direct  to  prospective  customers  or  others  it  is  desired 
to  interest ;  daily  newspaper  advertisements ;  billboard, 
street  car  and  electric  sign  advertising;  weekly  papers  or 
magazine  advertising;  theater  programs,  charity  and  en- 
tertainment programs,  etc.  By  means  of  attractive  litera- 
ture that  will  be  read  the  author  said  more  good  can  be 
done  than  by  any  other  means  provided  the  articles  are  true. 
The  daily  newspaper  advertisement  can  be  made  effective 
if  the  reading  public  is  sympathetic  or  interested  in  the 
company,  but  as  a  means  of  converting  an  antagonistic 
public  it  is  of  doubtful  effect  unless  the  papers  themselves 
are  fair  or  at  least  unbiased  toward  the  company.  A  small 
antagonistic  news  item  in  the  same  edition  as  the  com- 
pany's advertisement  will  to  a  large  extent  neutralize  the 
latter's  effectiveness.  The  author  pointed  out  the  merits 
and  demerits  as  advertising  mediums  of  electric  signs  and 
billboards,  street-car  advertising  and  the  other  forms  men- 
tioned. On  the  whole,  however,  the  best  method,  in  the 
opinion  of  the  author,  of  advertising  the  company's  busi- 
ness is  service,  by  which  is  meant  delivering  the  goods  in 
every  branch  of  the  organization  with  efficiency  and  cour- 
tesy. 

A  very  general  discussion  on  advertising  methods  fol- 
lowed the  presentation  of  Mr.  McDougail's  paper.  In 
Ottawa  billboard  advertising  has  been  discontinued  by  the 
company.  The  Hamilton  company  has  issued  a  four-page 
bulletin  for  three  years,  and  the  Toronto  company  has  just 
begun  the  publication  of  a  monthly  bulletin  for  customers 
and  the  general  public.  Last  year  the  Toronto  company 
spent  $20,000  in  advertising,  but  line  troubles  invalidated 
most  of  it.  The  company  is  expending  $3,000,000  on  trans- 
mission lines  and  steam  equipment  to  be  in  a  position  to 
give  better  service,  and  as  soon  as  the  work  is  complete  a 
vigorous  advertising  campaign  will  be  undertaken. 

In  a  subsequent  issue  the  papers  and  discussions  covering 
the  following  subjects  will  be  published:  Graphic  meters, 
integrating  wattmeters  with  recording  attachments,  mag- 
netite street  lighting,  flame  carbon  arc  lamps,  and  elec- 
tric vehicles. 


Public  Service  Commission  News 

California  Commission 

The  Railroad  Commission  has  rendered  a  decision  de- 
nying the  petition  of  the  Sierra  &  San  Francisco  Power 
Company  for  authority  to  intervene  and  to  present  evi- 
dence in  connection  with  the  application  of  the  Oro  Elec- 
tric Corporation  to  enter  a  portion  of  San  Joaquin  County. 
The  commission  found  that  the  complainant  did  not  oper- 
ate in  the  section  affected  and  had  no  representatives  at 
the  hearing. 

New  York  Commissions 

Governor  Sulzer  has  nominated  as  members  of  the  Public 
Service  Commission  of  the  Second  District  Mr.  Charles  J. 
Chase.  Croton-on-the-Hudson,  to  succeed  Mr.  Curtis  N. 
Douglas,  and  Mr.  'William  E.  Leffingwell.  of  'Watkins,  to 
succeed  Mr.  Frank  W.  Stevens.  Mr.  Chase  has  been  in  the 
employ  of  the  New  York  Central  &  Hudson  River  Railroad 
for  twenty  years,  while  Mr.  Leffingwell  is  a  hotel  pro- 
prietor. 
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Current  News  Notes 

I'li-rci  V  li  i  iMiNATKiN.  The  Hoard  of  Siipcrvisor.N  ot 
the  city  and  county  of  San  Francisco,  Cal.,  has  made  an 
a|)|)r(>priatii)n  of  :?5,ooo  to  provide  for  the  special  illumina- 
tion of  the  city  during  llu'  I'ortola  celebration  of  next 
Octohcr. 

*  *     * 

Site  of  First  Public  Telkgkai'h  Office. — On  July  4  on 
Seventh  Street,  between  F.  and  F"  Streets,  N.  VV..  Wash- 
ington, D.  C,  there  was  unveiled  a  tablet  marking  the  site 
of  the  first  public  telegraph  ofTice.  This  tablet  was  erected 
by  the  committee  on  permanently  marking  points  of  historic 
interest  in  the  District  of  Columbia. 

*  •     * 

Ciiic.\(;o  Home  Kui.eks  Still  At-nvE. — .\i  its  meeting 
of  July  7  the  City  C"ouncil  of  Chicago  adopted  a  resolution, 
introduced  by  Alderman  Merriam.  urging  Governor  Dunne 
to  call  a  special  session  of  the  Legislature  for  the  purpose 
of  amending  the  law  creating  a  state  public  utilities  com- 
mission by  introducing  the  original  article  providing  for 
the  municipal  control  of  local  utilities, 

*  *     * 

N.  E.  L.  A.  b'.xmiiir  Com.mittee. — .\t  a  meeting  of  the 
exhibit  committee  of  the  Xational  Electric  Light  Associa- 
tion held  at  .\ssociation  Island,  Henderson  Harbor.  N.  Y.. 
on  July  8,  iMr.  James  L  Aver,  of  the  Simple?;  '"'cctric 
Heating  Company,  was  elected  chairman  to  succeed  Mr.  J. 
C.  McQuiston.  Mr.  II.  S.  Mcfonnaughy,  299  I'.roadway, 
New   \'ork.  was  re-elected  secretary  and  treasurer. 

*  *     * 

Dazzii\(;  Ai'To.MoiULE  Heai)-Lami-s  Barred. — A  new 
city  ordinance  in  Chicago  makes  it  unlawful  for  any  per- 
son operating  an  automobile  or  other  vehicle  on  the  streets 
of  the  city  to  use  any  acetylene,  electric  or  other  head- 
lamps the  rays  from  which  arc  intensified  by  any  parabolic 
reflector  or  condensing  lens,  unless  the  lamp  is  shaded  so 
that  the  light  will  not  dazzle  the  eyes  of  other  users  of  the 
highway. 

*  *     * 

Electrical  Drafts.ma.v  and  Meter  Inspector.— The 
State  Civil  Service  Conmiission,  Albany.  N.  Y.,  has  ar- 
ranged open  competitive  examinations  for  certain  positions 
to  be  held  in  various  cities  throughout  the  State  on  July 
26,  1913.  Among  the  positions  are  those  of  electric  meter 
inspector  for  the  Public  Service  Conuni.ssion  at  a  salary 
of  from  $goo  to  $1,200.  and  of  electrical  draftsman  in  the 
office  of  the  State  architect  at  a  salary  of  from  $1,500  to 
$1,800.  .Applications  for  blanks  can  be  obtained  from  the 
commission  up  to  and  including  July  16. 

*  ♦     * 

Referendum  Sought  on  Chicago  Sibway  Que.stion.^ 
Mayor  Harrison  has  asked  the  City  Council  of  Chicago  to 
authorize  a  referendum  by  the  voters  of  the  citv  in  the 
election  of  next  April  on  the  question  whether  there  shall 
be  built  (i)  a  downtown  subway  for  the  accommodation 
of  the  elevated  roads  to  take  the  place  of  the  present  Union 
Loop.anrl  to  be  paiil  for  from  the  city's  traction  fund  or 
(2)  a  comprehensive  subway  system  following  the  routes 
laid  out  in  the  report  of  the  subway  commissioners  of  Sept. 
10,  1912.  Tentative  ordinances  covering  these  two  plans 
have  been  prepared. 

*  *     * 

SoMK  .Mile-a-Mini-te  Et.ECTRir  Vehicles.— While  as  a 
purely  speeil  machine  the  ordinary  electric  vehicle  is  hardly 
likely  to  compete  with  modern  gasoline  automobiles,  Messrs. 
W.  H.  W  atson  and  R.  J.  Mitchell  in  a  paper  before  the 
recent  London  convention  of  the  British  Municipal  Elec- 
trical .Association  point  out.  however,  that  a  speciallv  de- 
signed Baker  electric  has  achieved  a  distance  of  I  mile  in 
a   second   less   than   a   minute,   its   equipment   including  a 


twelve-cell  battery  weighing  300  lb.  and  a  motor  scaling 
100  11).  .\nothcr  experimental  Baker  car  has  a  record  ol 
a  mile  in  forty-two  seconds  to  its  credit.  There  might  thus 
be  a  f.iir  chance  of  an  electric  vehicle  gaining  a  world's 
reconi  for  a  mile  journey  if  anything  useful  seenied  likely 
to  be  gained  by  the  result.  The  ordinary  electric  automo- 
bile, however,  can  accelerate  more  quickly  than  many  other 
road  vehicles.  On  a  test  made  recently  in  the  London 
streets  a  6-ton  battery  bus  showed  an  acceleraion  of  4.5  ft 
per  second  per  second  on  the  level — a  figure  40  per  cent  in 
excess  of  the  average  value  of  this  factor  applying  to  Lon- 
don omnibuses. 

*  *     * 

Keepini,  the  Wheels  Going  Round. — The  feat  of  tin 
juggler  who  keeps  three  or  four  balls  in  the  air,  all  the 
while  balancing  a  spinning  plate  on  the  tip  of  his  nose,  has 
its  parallel  in  .some  of  the  problems  which  confront  the 
construction  engineer  when  he  has  to  give  uninterrupted 
service  during  plant  reconstruction  and  replacements.  Such 
a  situation  was  involved  iii  starting  up  the  big  Mississippi 
River  water-power  plant  at  Keokuk  last  month,  for  the  olil 
steam  station  from  which  the  local  community  received  / 
electrical  energy  stood  at  a  level  several  feet  below  th. 
surface  of  the  water  impounded  by  the  new  dam.  Raising 
the  water  behind  the  dam  preparatory  to  starting  up  the 
hydraulic  units,  therefore,  apparently  meant  flooding  out 
the  steam  plant,  with  an  interval  of  two  or  three  days  dur- 
ing which  neither  plant  would  be  operative.  The  dilemma 
was  met,  however,  by  throwing  up  an  earth  dike  around  tli 
steam   station  and  taking  care  of  the   seepage  by   puni) 

*  *     * 

SOCIETY  MEETLXGS 
Chicago  Convention  of  Electric  Vehicle  Associ- 
ation.— As  previously  announced,  the  annual  convention  of 
the  Electric  Vehicle  Association  of  America  will  be  held  in 
Chicago  on  Oct.  27  and  28.  Mr.  H.  E.  Xiesz,  manager  of 
the  Cosmopolitan  Electric  Company  of  Chicago,  who  is 
chairman  of  the  Chicago  Section  of  the  association,  will 
have  general  charge  of  local  convention  arrangements. 
Suggestions  as  to  papers  to  be  discussed  may  be  sent  t' 
Mr.  Niesz  or  to  Mr.  Harvey  Robinson,  124  West  Fori\ 
second  Street,  New  Y'ork,  the  national  secretary  of  tlu 
Electric  Vehicle  .\ssociation. 

*  *     * 

Telepho.ve  Pioneers. — The  third  annual  meeting  of  the 
Telephone  Pioneers  of  America  at  Chicago,  Oct.  16  and 
17,  will  be  addressed  by  Mr.  N.  C.  Kingsbury,  vice-prcsi 
dent  of  the  American  Telephone  &  Telegraph  Compan> 
Mr.  M.  J.  Carney,  of  the  central  group  of  companies  at 
Chicago,  and  Mr.  Thomas  B.  Doolittle.  retired,  of  Bran- 
fcrd.  Conn.  Mr.  B.  V,.  Sunny,  president  of  the  Chicago 
Telephone  Company,  is  expected  to  make  the  welcoming 
address.  The  plan  and  scope  committee  in  charge  of  tin. 
entertainment  features  consists  of  Messrs.  B.  E.  Sunny,  .'\. 
S    Hibbard  and  Frank  E.  Ketcham. 

*  *     * 

Electrical  Contractors'  Association  of  Missouri. — 
The  Electrical  Contractors'  Association  of  the  State  of 
Missouri  is  holding  its  thirteenth  annual  meeting  at  the 
City  Club.  St.  Louis,  to-day.  A  reception  of  visitors  and 
breakfast  at  Union  Station  Hotel  will  be  followed  by  a 
business  meeting  for  members  only,  after  which  luncheon 
will  be  served  at  the  City  Club.  This  afternoon  the  mem- 
bers and  guests  will  be  taken  in  automobiles  to  the  ball 
game  and  dinner  will  be  served  at  the  Sunset  Country 
Club.  Sunday  afternoon.  July  13.  the  members  and  guests 
will  be  taken  for  an  automobile  ride  about  St.  Louis,  and 
in  the  evening  a  buffet  luncheon  and  refreshments  will  be 
served  at  the  Century  Boat  Club.  The  contractors  will 
leave  St.  Louis  on  Monday  in  time  to  arrive  for  the  con- 
vention of  the  national  association  at  Chattanooga.  Tenn.. 
on  July  16. 
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A  40,000-hp  Swiss  Hydroelectric  Plant 


Development  at  Biaschina,  in  southern  Switzerland, 
utilizing  870-ft.  head  of  Tessin  River  to  furnish 
energy    for    nearby    electrochemical     industries 


TMV.  Biaschina  hydroelectric  plant,  recently  completed 
in  the  south  of  Switzerland,  is  of  interest  not  only 
by  reason  of  its  being  one  of  the  large  electric 
stations  in  that  region  but  also  from  the  fact  that  its  prin- 
cipal purpose  is  to  furnish  energy  to  electrolytic  industries 
near  by.  Several  of  these  electrochemical  factories  are 
now  in  operation,  and  the  locality  is  rapidly  becoming  a 
center  of  industrial  activity  which  will  doubtless  be  in- 
creased in  scope  as  time  goes  on. 

Located  in  a  mountainous  region,  the  present  plant  makes 
use  of  the  fall  in  the  Tessin  River  between  Lavorgo  and 
Bodio,  the  turbine  house  being  situated  at  the  latter  point. 
The  St.  Gotthard  railroad  follows  the  Tessin  River  in  this 
region,  which  is  an  advantage  both  to  the  electric  station 
and  to  the  future  industrial  outlook  of  the  district. 

The  promoter  of  the  present  hydroelectric  and  industrial 
project  was  the  "Motor"  Company  of  Baden,  Switzerland. 
This  corporation  not  only  obtained  the  concession  for  the 
hydraulic  and  electrical  work  on  the  Tessin  River  but  also 
purchased  a  considerable  area  of  ground  adjoining  the  tur- 
bine station  at  Bodio,  with  the  intention  of  founding  a 
center  of  electrical  enterprise  at  this  point.  Accordingly 
the  company  proceeded  to  prepare  the  ground  with  this 
purpose  in  mind,  not  only  carrying  out  the  needed  surface 
leveling  work  and  installation  of  power  lines,  but  also 
making  railroad  connection  with  the  St.  Gotthard  system 


so  that  the  latter's  tracks  will  eventually  connect  the  various 
electrolytic  works  installed  at  this  point.  The  hydraulic 
works  in  the  Tessin  make  available  a  potential  energy  sup- 
ply which  now  reaches  40,000  hp  at  high-water  periods, 
while  the  minimum  supply  is  probably  25,000  hp. 

Electrochemical  Applications  of  Output 

Three  electrochemical  plants  are  already  installed  in  the 
neighborhood  of  the  station,  the  first  of  these  being  the 
Diamantin  works,  which  are  a  branch  of  the  Rheinfelden 
enterprise  and  are  designed  for  the  production  of  carbo- 
rundum. Another  is  the  Gotthard  works  for  the  manufac- 
ture of  ferro-silicon  and  like  products,  which  were  founded 
by  the  "Motor"  Company  together  with  a  syndicate  of  Ger- 
man financiers.  Lastly  there  is  the  Nitrum  plant,  backed 
by  German  and  Swiss  capital,  which  is  engaged  in  the 
manufacture  of  nitric  acid  and  other  nitrogenous  products 
from  atmospheric  nitrogen  and  oxygen.  Other  electro- 
chemical enterprises  are  expected  to  be  founded  here  in  the 
near  future,  so  that  the  local  region  will  rank  among  tlie 
leading  European  centers  for  this  class  of  production. 

Besides  the  uses  above  outlined,  the  plant  furnishes 
energy  for  a  local  interurban  electric  railway  which  runs 
from  Biasca  to  Acquarossa  and  will  be  later  extended  as 
far  as  Olivone  in  order  to  open  up  this  region  and  bring 
it  within  reach  of  the  St.  Gotthard  system. 


FIG.    I INTERIOR    OF   GENERATING    STATION    AT    BIACHINA 
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Dam,  1-i.ume  and  Tunnel  to  Turiiine  Intakes 
The  barrage  or  dam  for  tlie  Uiascliina  plant  is  built 
across  the  Tessin  River  in  the  vicinity  of  Lavorgo.  At  one 
side  of  the  structure  is  a  settling  basin  or  forcbay  which 
serves  as  the  starting  point  of  the  flume  leading  down  tlic 
river  valley  to  the  point  where  the  turbine  house  is  located, 
rills  lliiiiic   is  m.-KJi'  up  of  ri)ck-cnl   lunncl   for  the  greater 


FIG.   2 POWER    HOUSE    NEARING   CO.MPLETION 

part  of  the  distance,  its  total  length  being  5.4  miles.  It  is 
designed  to  deliver  a  maximum  water  supply  of  4000  gal. 
per  second,  the  rate  of  flow  being  8  ft.  per  second. 

The  flume  ends  in  an  intermediate  basin  of  considerable 
size  lying  i-.bovc  tlie  turbine  house  and  thus  affording  a 
reserve  of  200,000  cu.  ft.  of  water.  From  this  receiving 
basin  extends  the  pressure  tunnel  proper,  which  represents 
something  of  a  departure  from  the  usual  form  of  intake 
by  means  of  penstock  tubes.  In  fact,  the  steep,  rocky  sides 
which  overlook  the  turbine  house  made  it  almost  impossible 
to  carry  the  penstock  down  at  the  necessary  slope,  so  that 
it  was  decided  to  use  a  rock-cut  tunnel  for  the  upper  part 
of  tlie  work. 

The  Hiaschina  installation  presents,  therefore,  a  novel 
method  of  construction,  at  least  as  concerns  the  great  height 
of  the  flume,  about  600  ft.,  which  is  under  pressure.  Pen- 
stocks arc  employed  only  for  the  lower  third  of  the  height. 


Fir,.    3 — STATOR    OF    ALTERNATOR 

The  pressure  tunnel  is  lined  with  concrete  and  has  a  smooth 
surface  finish  of  cement,  the  internal  dtameter  being  9.,^  ft. 
and  the  croj^s-sectional  area  62  sq.  ft.,  with  a  maximum 
flow  of  4000  gal.  per  second.  The  flume  connects  to  two 
penstocks,  each  5,5  ft.  in  diameter,  which  run  parallel  to 
each  other  within  a  tunnel  leading  down  through  the  valley 
to  the  station. 


Four   io,ooo-hp  Turbine  Units 

The  four  turbine  units  are  mounted  along  the  center  line 
of  the  station,  each  penstock  feeding  a  pair  of  these  tur- 
bines. The  units  are  of  the  vertical-shaft  type  and  each  is 
mounted  in  the  usual  way  in  a  chamber  beneath  the  ma- 
chine floor.  After  leaving  the  turbine  the  water  goes  by 
way  of  the  discharge  passages  into  a  common  offtake  con- 
duit and  thence  by  a  1300-ft.  canal  to  the  Tessin 
River.  The  available  total  head  of  water,  measured  be- 
tween intake  and  tailrace  levels,  is  about  870  ft.,  while  the 
net  fall,  deducting  losses,  is  840  ft.  to  850  ft. 

The  four  turbines  in  the  plant  are  of  the  Escher-Wyss 
Swiss  type  and  are  each  designed  to  give  10,000  hp  at  their 
rated  speed  of  300  r.p.m.,  so  that  the  machine  capacity  of 
the  station  totals  40,000  hp.  Such  turbines  are  able  to 
stand  individual  overloads  up  to  12,000  hp  without  trouble. 

The  electrical  equipment  of  the  Biaschina  station  was 
furnished  by  the  well-known  Swiss  firm  of  Brown,  Boveri 
&  Company,  to  which  we  are  indebted  for  our  present  de- 
scription of  the  plant.  The  princljial  electrical  apparatus 
includes  four  three-phase  alternators  mounted  on  the  tur- 
bines, as  well  as  the  switchboard  outfit  for  the  machines 
and  for  four  outgoing  feeders. 

The  alternators  are  of  the  rotating-field  type  and  are 
designed  to  furnish  8800  kva  at  80  per  cent  power- factor. 


FIG.    4 — DIAGRAM    OF    CONNECTIONS    AT    GENERATING    STATION 

7  hey  are  also  able  to  stand  a  10  per  cent  overload  for  three 
hours,  or  a  25  per  cent  overload  for  thirty  minutes.   Work- 
ing at  the  rated  speed  of  300  r.p.m.,  they  deliver  8000-volt, 
50-cycle,  .three-phase  energy.    The  rotor,  which  is  mounted 
on  the  turbine  shaft,  carries  a  set  of  twenty  pole-pieces 
comprising  the   field  members.     On   the   shaft   is   fitted   a 
heavy  cast-steel  hub   which  carries   a   series  of   Siemens- 
Martin  steel   rings,   eighteen   in  number,   and   these   lattc 
serve   as   supports   for  the   field   polc-picces,   carrying  ti. 
heavy   strains   due   to  centrifugal    force.     This   method   ' 
mounting  has  been  found  to  give  very  good  results.     A 
spaces  are  left  between  the  several  rings  of  the  series,  an 
the  incoming  air  passes  through  these  spaces  into  the  pole- 
pieces  proper.     These  latter  pieces  are  dovetailed  into  the 
steel-ring   construction,   as   will   be   observed,   and   can   Iv- 
readily  removed  by  taking  out  a  key.    The  pole-pieces  a: 
made  up  of  a  main  body  of  cast  steel,  with  pole-ends,  t 
the  outer  ends  of  which  are  dovetailed  laminated-iron  polc- 
faces.    For  the  field-coil  windings  eighty  turns  of  flat  cop- 
per strips  are  used  per  pole. 

Details  of  Machine  Construction 

The  stators  were  built  in  three  pieces  in  order  to  give 
proper  facilfty  for  transportation  and  are  fixed  upon  solM 
foundation  plates  from  which  they  are  removable.  As 
usual,  the  laminated  iron  of  the  stator  or  armature  is  held 
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between  end  plates,  and  it  is  here  made  up  in  nineteen  sec- 
tions separated  by  0.4-in.  ventilating  spaces.  The  armature 
has  180  slots  of  the  full  open  type  and  the  winding  consists 
of  lathe-wound  coils  insulated  with  mica.  Sets  of  openings 
in  the  outer  iron  shell  of  the  stator  give  access  to  the  in- 
terior and  these  are  fitted  with  sheet-metal  covers.  The 
slip-rings  are  mounted  between  the  rotor  hub  and  the  but- 
ton bearing  of  the  machine,  as  will  be  noticed,  while  the 
exciter  occupies  the  customary  position  above  the  top 
bearing. 

The  exciter  is  an  eight-pole  shunt-wound  generator  with 
auxiliary  pole  and  is  designed  for  an  output  of  75  kw  at 
220  volts.  Air  circulation  is  well  carried  out,  the  cooling 
air  being  drawn  up  from  the  underlying  turbine  chamber 
and,  after  passing  through  the  active  parts  of  the  machine, 
being  discharged  at  the  top.  The  rotor  shell  itself  serves 
as  a  ventilator  for  this  purpose,  and  the  air  stream  is  prop- 
erty directed  by  the  use  of  guide  pieces  mounted  in  the 
machine.  In  this  way  the  ventilation  is  so  effective  that 
the  machine  runs  well  below  the  guarantee  figure  of  45 
deg.  C.  The  entire  weight  of  the  machine,  including  the 
exciter  and  upper  bearing,  is  about  100  tons,  while  the 
rotating  part,  inclusive  of  the  shaft,  weighs  some  38  tons. 
Losses  in  the  machine  at  full  load  and  80  per  cent  power- 
factor  are  as  follows:  Stator  iron,  150  kw;  stator  copper, 
37  kw;  field  copper,  55  kw ;  ventilation  and  bearing  friction, 
50  kw;  total,  292  kw.  Based  upon  the  7000-kw  rating  this 
jives  an  efficiency  of  97  per  cent. 

8000-VoLT  Bus  AND  Distribution  Arrangement 

The  alternators  work  in  parallel  on  a  single  set  of  8000- 
.olt  busbars,  from  which  there  are  led  off  three  feeders,  in 
iddition  to  apparatus  for  a  fourth  line  to  be  used  eventu- 
Uly.  On  the  busbars  are  mounted  section  switches  for  in- 
lependently  cutting  out  any  one  of  the  machines  or  feed- 
ers. Between  each  alternator  and  the  busbar  there  is  a 
hree-pole  automatic  circuit-breaker,  an  instrument  trans- 
'ormer  for  the  machine  voltmeter,  the  ammeter,  wattmeter, 
)hase  voltmeter  and  pilot  lamps,  and  a  two-pole  retarding 
'elay  for  the  automatic  circuit-breaker.  Opposite  each 
ilternator  is  a  separate  board  which  contains  the  low-ten- 
sion switches,  instruments  and  control  devices,  while  the 
ligh-tension  circuits  are  mounted  in  the  basement  below  the 
nachine-room  floor.  Connections  to  each  feeder  from  the 
)usbars  are  made  through  a  three-pole  automatic  oil  cir- 
:uit-breaker,    the    instrument    transformers    used    for    the 


FKL     5 PLACING    ROTOR    OF    ALTERNATOR 

eeder  ammeter,  and  a  three-pole  retarding  relay,  the  cir- 
uits  running  thence  in  three  lead-covered  cables  to  the 
ghtning-arrester  room.  Cells  here  contain  the  apparatus 
or  lightning  protection  of  each  phase  of  the  outgoing  line, 
iduding  Siemens  horn  arresters,  water  resistances  and 
hoke  coils.  The  four  feeders  are  as  follows:  (i)  Tie 
eeder  connecting   with   the   neighboring   electric   plant   of 


Ticinetto ;   (2)   supply  to  the  Biasca  electric  railway;   (3) 
feeder    for   the   electrochemical   plant;    (4)    feeder   to   be 

eventually  installed. 

Permanent  Construction  Plant  at  Dam  Site 

In  order  to  carry  on  the  work  of  rock  drilling,  water 
pumping,  lighting,  etc.,  during  the  construction  of  the  plant 
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FIG.     6 CHARACTERISTIC    CURVES    OF    A    880O-KVA    GENERATOR 

there  was  installed  a  small  electric  plant  not  far  from  the 
present  station,  which  made  use  of  the  water  of  the  Tici- 
netto mountain  stream,  a  tributary  of  the  Tessin  River.  At 
the  outset  it  was  decided  to  construct  this  development  as 
a  permanent  plant  so  that  it  could  be  left  in  place  instead  of 
dismounting  it  after  the  work  was  finished.  The  Ticinetto 
plant  utilizes  a  550-ft.  head  of  water,  and  the  turbine  house 
contains  three  turbine-alternator  sets  of  the  horizontal- 
shaft  type. 

The  turbines  run  at  500  r.p.m.  and  are  rated  at  500  hp, 
being  coupled  to  Brown-Boveri  three-phase  alternators. 
These  machines  are  designed  for  an  output  of  420  kva  at 
80  per  cent  power-factor  and  deliver  8000  volts  at  a  fre- 
quency of  50  cycles.  Two  power  lines  leave  the  station, 
one  going  to  the  town  of  Lavorgo  for  local  use  while  the 
second  line  connects  with  the  main  station  by  the  feeder 
already  mentioned. 

Phase  Compensation — II. 

By  Val.  A.  Fynn 

The  first  instalment  of  the  article  entitled  "Phase  Com- 
pensation," by  Mr.  Val.  A.  Fynn,  appeared  in  the  Electrical 
World  of  July  5.  In  the  following  columns  the  discussion 
of  the  subject  is  resumed. 

In  any  alternating-current  motor  the  phase  of  the  back 
emf  is  bound  to  follow  the  phase  of  the  exciting  flux.  If 
then  the  phase  of  the  exciting  flux  is  altered  relatively  to 
the  phase  of  the  working  emf,  then  the  phase  of  tlie  back 
emf  will  be  correspondingly  displaced  relatively  to  the 
working  emf.  In  the  synchronous  motor  the  phase  of  the 
exciting  flux  (and  therefore  the  phase  of  the  back  emf) 
is  displaced  with  reference  to  the  phase  of  the  working 
emf  whenever  the  synchronously  revolving  field  poles  are 
momentarily  accelerated  or  retarded,  immediately  resuming 
their  synchronous  rotation  in  this  altered  relative  position. 

Since  by  changing  the  phase  of  the  exciting  flux  of  an 
alternate-current  motor  relatively  to  the  phase  of  the  work- 
ing emf,  one  can  change  the  phase  of  its  back  emf,  and 
since  such  a  change  in  the  phase  of  the  back  emf  brings 
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about  n  change  of  phase  between  the  working  or  terminal 
etnf  and  the  current  taken  by  the  motor,  therefore,  in  an 
alternating-current  motor  one  can  control  or  adjust  the 
phase  relation  between  terminal  voltage  and  current  by 
controlling  or  adjusting  the  phase  of  the  exciting  tlu.x 
relatively  to  the  jihase  of  the  terminal  cmf.  Ihe  manner 
in  which  the  phase  of  the  exciting  llux  is  adjusted  is  clearly 
immaterial.  In  the  synchronous  motor  this  adjustment  is 
brought  about  by  a  mechanical  displacement  of  the  field 
poles.  It  will  be  shown  in  what  follows  that  the  same  thing 
can  be  achieved  electrically,  instead  of  mechanically. 

It  can  well  be  assumed  that  the  reader  is  tlioroughly 
familiar  with  the  electric  magnetic  and  torque  relations  in 
direct-current  machinery,  but  it  seems  appropriate  to  re- 
view certain  conditions  that  have  a  bearing  on  the  problems 
now  under  discussion. 

If  the  armature  shown  in  Fig.  17  were  a  perfect  one — 
that  is,  devoid  of  all  losses — then  its  speed  would  increase, 
under  the  influence  of  the  working  enif,  until  the  generated 
back  emf  c,  exactly  equaled  the  impressed  working  emf. 
\t  this  instant  the  current  /  would  become  zero  and  energy 
would  no  longer  be  taken  from  the  source  35.  The  speed 
can  obviously  never  exceed  the  value  at  which  c,  equals  c,, 
for  the  reason  that  f,  would  then  exceed  c,  and  the  motor 
would  be  called  upon  to  return  energy  to  the  source  35. 
This  is  impossible  unless  the  machine  is  driven  by  a  prime 
mover  of  some  sort  and  ceases  to  operate  as  a  motor.  The 
ideal  speed  at  which  the  back  emf  equals  the  working  or 


FIG.     17 SEPARATELY    EXCITED    DIRECT-CURRENT     .MOTOR 

terminal  emf  is  never  reached  in  practice,  for  the  reason 
that  perfect  motors  do  not  exist — all  of  them  require  a 
certain  amount  of  energy  even  to  keep  them  running  at 
no  load.  In  practice  the  speed  will  increase  until  the  dif- 
ference between  the  working  and  the  back  emf  has  been 
reduced  to  jusl  that  value  which  is  suflicient  to  drive 
through  the  resistance  of  the  armature  circuit  enough  cur- 
rent to  cover  the  no-load  losses  of  the  machine.  This  con- 
dition is  illustrated  by  the  vector  diagram  shown  in  Fig.  18, 
which  has  been  prepared  on  the  assumption  that  5  amp  at 
25  volts  is  sufficient  to  keep  the  motor  in  question  running 
light.  Under  these  conditions  the  value  of  the  back  emf  at 
no-load  speed  must  be  20  volts  and  its  direction  must  be 
exactly  opposite  to  that  of  the  working  emf.  The  resultant 
of  these  two  components  must  necessarily  coincide  with  the 
larger  and  is,  therefore,  of  the  same  direction  as  c,.  This 
resultant  thus  becomes  equal  to  3  volts,  which  voltage  will 
force  the  required  5  amp  through  the  resistance  of  the 
armature  circuit,  which  is  supposed  to  be  i  ohm. 

Since  the  magnitude  of  the  emf  e,  generated  within  the 
armature  by  rotation  in  the  exciting  flux  F  depends  on  the 
speed  and  on  the  magnitude  of  the  flux,  it  will  be  clear  that 
the  speed  of  the  machine  will  change  when  the  magnitude 
of  the  impressed  emf  e,  or  when  the  magnitude  of  F  is 
changed.  If  f,  is  increased,  then  the  difference  between  c, 
and  e,  will  become  larger,  the  machine  will  take  more  cur- 
rent and  will  accelerate  until  a  speed  is  reached  at  which 
the  difference  between  e,  and  e,  is  again  only  just  large 
enough  to  cover  the  losses  in  the  machine  itself,  or  to  enable 


the  latter  to  deal  with  its  load.  If  e,  is  decreased,  the 
reverse  will  take  place  because  the  difference  between  im- 
pressed and  back  cmf  will  momentarily  decrease,  thus 
cutting  down  the  current  taken  by  the  motor,  reducing  the 
motor  input,  and  consequently  allowing  the  load  to  decrease 
the  motor  speed.  This  speed  will  diminish  until  the  dif- 
ference between  f,  and  c,  has  again  reached  a  value  buflS- 
cient  to  drive  enough  current  through  the  armature  for  the 
machine  to  perform  its  duty.  Similarly,  if  the  exciting 
llux  is  increased,  the  back  cmf  will  momentarily  rise,  thus 
retarding  the  armature,  and  the  speed  will  drop  until  equi- 
libriun)  is  re-established.  If  the  exciting  flux  is  decreased, 
then  the  speed  of  the  motor  will  rise.  But  if  both  the  work- 
ing emf  i\  and  the  exciting  flux  F  are  increased  or  de- 
creased in  the  same  proportion,  then  the  speed  will  remain 
practically  unaltered.  Thus  if  c,  and  F  are  doubled,  then  e, 
will  inunediatcly  be  <loubled  because  of  the  doubling  of  F, 
and  it  will  not  be  necessary  for  the  armature  to  alter  its 
speed  materially  in  order  to  preserve  a  constant  ditTcrence 
between  c\  and  c,.  The  same  argument  holds  true  in  case 
of  a  proportional  reduction  of  both  c.  and  F. 

These  considerations  at  once  suggest  that  the  machine 
shown  in  Fig.  17  is  capable  of  operating  on  an  alternating 
circuit,  and  it  is  easily  seen  that  the  diagram  shown  in 
Fig.  18  will,  under  certain  conditions,  illustrate  the  opera- 
tion of  the  machine  on  alternating  current  quite  as  accu- 
rately as  it  illustrates  its  operation  on  direct  current.  It  is 
known  that  alternating  emfs  and  currents  vary  periodically, 
increasing  from  a  zero  value  to  a  positive  maximum,  de- 
creasing to  zero,  rising  to  a  negative  maximum,  and  again 
decreasing  to  zero.  If  alternating  currents  are  applied  to 
the  machine  shown  in  Fig.  17  and  it  is  found  possible  to 
cause  the  back  emf  f,  to  oppose  the  impressed  emf  e,,  at 
every  instant,  as  shown  in  Fig.  18.  then  this  figure  will 
illustrate  the  conditions  obtaining  in  the  alternating-cur- 
rent-fed machine  at  some  particular  instant,  and  can  be 
made  to  apply  to  any  other  instant  by  merely  changing  its 
scale. 

When  dealing  with  direct  currents  one  is  concerned  only 
with  the  direction  and  the  magnitude  of  the  currents  and 
emfs  involved,  but  as  soon  as  alternating  currents  are  made 
use  of,  then  the  frequency  of  the  currents,  fluxes  and  emfs 
and  also  their  time-phase  relation  must  be  considered. 
While  it  is  true  that  the  diagram  in  Fig.  18  will  correctly 
represent  the  conditions  in  the  machine  shown  in  Fig.  17 
when  operated  with  alternating  currents,  in  case  it  is  found 
possible  to  cause  the  back  emf  c,  always  to  be  of  opposite 
direction  to  the  working  emf  c„  yet  it  is  not  at  once  ap- 
parent how  this  condition  can  be  secured.  In  order  to 
ascertain  the  possibilities  in  this  direction,  consider  Fig.  19, 
which  is  intended  to  represent  the  same  machine  as  that 
illustrated  by  Fig.  17.  but  does  so  in  a  more  diagrammatic 
manner.  Thus  the  armature  winding  of  Fig.  19  is  merely 
indicated  by  a  circle  5  and  only  part  of  the  field  magnet  29 
is  shown.  The  operation  as  a  motor  of  the  machine  shown 
in  Fig.  17  or  Fig.  ig  depends  on  its  ability  to  generate  with- 
in its  armature  a  counter  emf  r,  capable  (at  every  instant) 
of  opposing  the  working  emf  impressed  on  the  armature 
brushes.  If  this  working  emf  is  an  alternating  one,  then 
the  back  emf  must  also  be  an  alternating  one  and  must  have 
the  same  frequency  as  the  working  emf.  The  first  question 
which  arises  concerns  the  frequency  of  the  exciting  flux  F 
Given  a  flux  F  of  a  certain  frequency,  how  will  the  fre- 
quency of  the  cmf  generated  in  the  armature  3  and  appear- 
ing at  the  brushes  31,  32.  be  related  to  the  frequency  of  F 
and  how  will  it  vary  with  variations  in  the  speed  of  rota- 
tion? The  answer  can  be  easily  ascertained  with  the  helf 
of  the  simple  arrangement  shown  in  Fig.  19.  where  th« 
field  winding  33  is  connected  to  the  battery  34  through  th« 
adjustable  resistance  38  and  the  reversing  switch  40.  Le 
the  armature  winding  5  he  revolved  in  any  desired  direc 
tion.  say  counterclock.  and  let  the  magnet  29  be  so  excitw 
that  the  flux   F  is  directed  from  right  to  left,  then  it  < 
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known  that  an  emf  e,  will  appear  at  the  brushes  31,  32,  the 
magnitude  of  which  will  be  constant  as  long  as  F  and  the 
speed  are  constant.  Now  decrease  F — for  instance,  by  mov- 
ing the  contact  39  so  as  to  include  more  and  more  of  the 
resistance  38  within  the  exciting  circuit — and  it  will  be 
found  that  e,  will  diminish,  even  though  the  speed  is  kept 
constant.  When  the  exciting  circuit  is  broken  and  F  has 
become  zero,  it  will  be  observed  that  e,  is  also  zero.  Now 
reverse  the  connections  between  the  battery  34  and  the  ex- 
citing winding  33  by  means  of  switch  40  and  gradually 
increase  the  flux  F  by  cutting  out  more  and  more  of  the 
resistance  38.  It  will  be  observed  that  e,  will  increase  in 
magnitude,  but  in  the  opposite  direction,  although  the  direc- 
tion of  rotation  has  not  been  altered.  If  the  magnitude  of 
F,  as  well  as  its  direction,  be  periodically  varied  by  moving 
contact  39  and  reversing  switch  40,  then  it  will  be  found 
that  e,  will  also  vary  periodically  and  will  go  through  the 
same  cycles  through  which  F  is  obliged  to  go  by  the  manipu- 
lations of  39  and  40.  These  considerations,  therefore,  show 
that  the  emf  appearing  at  a  set  of  stationary  brushes  suit- 
ably disposed  on  a  commutated  winding  5  revolving  within 
an  alternating  field  F  will  alternate  with  the  same  frequency 
as  the  field ;  its  magnitude  depends  on  the  speed  of  rotation 
and  on  the  magnitude  of  the  field  in  which  it  rotates. 

It  is  easy  to  construct  an  apparatus  which  will  close  the 
circuit  of  the  exciting  winding  33  by  throwing  switch  40 
upward,  gradually  cutting  out  all  the  resistance  38  by  mov- 
ing contact  39  to  the  left,  thus  increasing  the  exciting  cur- 
rent ij  to  its  maximum,  then  moving  contact  39  to  the  right 
and  decreasing  ^  to  zero,  reversing  the  current  through  33 
by  throwing  switch  40  downward,  moving  contact  39  to  the 
left,  increasing  i,,  to  its  maximum,  again  reducing  /,  to  zero 
by  moving  39  to  the  right,  and  so  on.  While  these  opera- 
tions are  being  performed  the  flux  F  would  rise  from  zero 
to  a  positive  maximum,  fall  back  to  zero,  reverse  its  direc- 
tion, increase  to  a  negative  maximum,  and  return  to  zero. 
One  form  of  a  mechanical  device  which  will  perform  the 
above  functions  is  shown  in  Fig.  20.  It  is  so  arranged  that 
for  each  revolution  of  the  handle  H  the  current  i^  will  twice 
become  zero,  at  points  i  and  3,  and  will  twice  reach  a 
ma.xinunn,  at  points  2  and  4.  Under  these  conditions  the 
flux  F  will  go  through  one  complete  cycle  for  every  one 
complete  revolution  of  the  handle  H,  and  the  number  of 
cycles  through  which  F  will  go  within  one  second  will  de- 
pend on  the  number  of  revolutions  made  by  the  handle 
within  that  time.  The  variations  of  the  emf  <?,  during  every 
revolution  of  the  handle  H,  and  assuming  a  clockwise  direc- 
tion of  rotation  of  the  armature  winding  5,  can  then  be 
represented  by  the  full  Jine  curve  e^  of  Fig.  28.  While  the 
handle  H  is  turned  through  one  complete  revolution,  the 
emf  at  the  brushes  31,  32  will  trace  that  part  of  the  curve 
f,  which  is  located  between  the  points  2  and  2'  and  so  on. 
If  the  direction  of  rotation  of  the  armature  winding  5  is 
reversed,  then  the  emf  at  the  brushes  will  be  reversed  and 
will  trace  the  dotted  counterclockwise  curve  c,  shown  in 
Fig.  28. 

Assume  now  that  two  batteries  and  two  mechanical  de- 
vices identical  with  the  one  just  described  and  illustrated 
in  Fig.  20  are  provided  and  that  each  is  placed  in  the  hands 
of  a  separate  operator.  Let  operator  A  set  the  pace  with 
the  device  indicated  in  Fig.  21  and  assume  that  he  chooses 
to  revolve  his  handle  H^  at  a  constant  rate  of  300  r.p.m., 
thus  varying  the  emf  at  the  terminals  of  his  apparatus, 
according  to  the  curve  e,  shown  in  Fig.  25.  If  to  B  is 
given  the  task  of  producing,  with  the  help  of  his  apparatus 
which  is  indicated  in  Fig.  22,  a  curve  identical  in  shape  and 
coincident  at  every  instant  with  c,  of  Fig.  25,  then  he  must, 
to  begin  with,  revolve  his  handle  H,  at  the  same  constant 
speed  of  300  r.p.m. ;  the  fulfilment  of  this  one  condition  is 
not  sufficient,  for  though  B  will  thereby  trace  a  curve  of  the 
same  shape  as  that  shown  in  Fig.  25,  yet  the  two  curves 
will  not  necessarily  coincide  in  time,  unless  B  takes  addi- 
tional precautions.     Thus,  while  the  curve  traced  by  B  has 


exactly  the  same  shape  as  that  traced  by  A,  yet  the  former 
may  not  pass  through  its  zero  values  at  the  same  instant  as 
does  the  curve  traced  by  A.  Further,  even  if  both  curves 
do  pass  through  their  zero  values  simultaneously,  it  is  not 
said  that  they  will  simultaneously  reach  maxima  of  equal 
sign.  In  order  that  B  may  exactly  duplicate  the  curve  c, 
produced  by  A,  and  duplicate  it  at  every  instant  so  as  to 
make  the  two  coincide  in  time,  he  must  revolve  the  handle 
//j  not  only  at  the  speed  at  which  H,  is  rotated  but  also  in 
such  a  way  as  to  perform,  at  every  instant,  exactly  the 
same  operations  as  are  performed  at  that  instant  by  the 
handle  //,.  In  other  words,  the  two  handles  must  not  only 
revolve  synchronously,  but  they  must  always  be  identically 
placed  in  space.  Thus,  when  the  handle  H,  is  in  its  posi- 
tion 2,  the  handle  H,  should  be  in  its  position  2;  when  H,  is 
in  its  position  3,  H..  should  be  in  its  position  3,  and  so  on. 
These  conditions  may  be  briefly  summarized  by  stating  that 
in  order  to  obtain  two  curves  coinciding  at  every  instant  in 
direction,  the  two  handles  must  revolve  synchronously  and 
co-phasedly. 

Had  B  had  the  task  of  producing,  with  his  apparatus,  a 
curve  with  instantaneous  values  always  equal  but  opposed 
to  the  instantaneous  values  of  <?.  of  Fig.  25,  then  he  would 
have  been  obliged  to  revolve  H,  synchronously  with  H„  as 
before,  but  to  keep  the  former  always  in  space  opposition  to 
the  latter,  the  two  handles  then  revolving  in  such  a  way 
that  when  H^  is  in  its  position  4,  H,  is  in  its  position  2, 
and  with  H,  at  i,  H,  should  be  at  3,  and  so  on.  A  correct 
position  of  //,  for  the  position  of  H,  shown  in  Fig.  21  is 
shown  in  Fig.  22  by  dotted  lines.    This  may  be  briefly  ex- 
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FIG.     18 PHASE    DIAGRAM     APPLYING    TO    THE    OPERATION     OF 

THE    MOTOR   SHOWN    IN    FIG.    I7 

pressed  by  stating  that  in  order  to  produce  two  curves 
opposing  each  other  in  direction  at  every  instant,  the  two 
handles  H,  and  //,  must  stand  in  phase  opposition  and  must 
revolve    synchronously. 

Since  synchronous  and  co-phasal  rotation  of  the  levers 
H,  and  H,  produces  curves  always  coinciding  in  time  (and 
direction),  and  since  synchronous  rotation  of  H,  when  dis- 
placed by  180  deg.  in  space  from  H,  gives  curves  displaced 
in  time  by  i8o  deg.  (and  therefore  always  opposite  in  direc- 
tion), then  it  is  clear  that  synchronous  rotation  of  the  lever.* 
//,  and  H,,  when  displaced  in  space  by  an  angle  of  90  deg. 
from  each  other,  will  yield  two  curves  identical  in  shape  but 
displaced  in  time  by  90  deg. ;  that  is,  by  an  angle  correspond- 
ing to  the  space  displacement  of  the  two  levers.  Such 
curves  would  assume  the  relative  positions  occupied  by  the 
curves  e.,  and  e^,  shown  in  Figs.  25  and  26  respectively. 

Assume,  further,  that  the  operator  A  impresses  the  emf 
r,  generated  by  his  apparatus  and  the  variations  of  which 
are  shown  in  Fig.  25  upon  the  brushes  31,  32  of  the  motor 
shown  in  Fig.  17,  and  that  operator  B  has  the  task  of  pro- 
ducing an  emf  c,  which,  when  impressed  on  the  field  wind- 
ing 33  of  said  motor,  will  enable  the  revolving  armature 
winding  5  of  the  latter  to  generate  at  the  brushes  31,  32, 
a  back  emf  ?,  the  instantaneous  values  of  which  are  at 
every  instant  of  nearly  equal  magnitude  but  of  opposite 
direction  to  those  of  the  working  emf  e.^.  In  order  to  fulfil 
these  conditions  it  will  be  necessary  for  operator  B  to  re- 
volve the  handle  H.  at  the  same  speed  as  A  revolves  the 
handle  H,,  and  to  keep  H,  throughout  every  revolution  in 
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such  space  position  relative  to  //,  as  will  insure  at  every 
instant  phase  opposition  between  e,  anil  r,,  it  being  under- 
stood that  <•,  will  appear  only  at  the  brushes  31,  3J,  after 
the  motor  has  be^un  to  revolve.  It  will  snon  be  found  that 
the  relative  >pace  po.sitir>ns  of  //,  and  H,  for  which  the 
above  conditions  are  fulfilled  are  those  shown  by  full  jines 
in  Figs.  Ji  and  .>.■.  In  ntlier  word.'*,  it  will  be  necessary 
for  U  to  put  his  eiiif  r,  through  its  cycle  sooner  than  e,  is 
put  through  its  cycle  by  A.  This  time  dilTcrcnce  in  favor 
of  e,  is  necessary  in  order  to  compensate  for  the  time  lag 
which  prevails  in  the  exciting  circuit  33  between  the  emf 
r,  applied  to  its  terminals  and  the  current  «',  in  that  circuit 
in  response  to  t',.  I'his  time  lag  is  non-existent  as  long 
as  the  exciting  emf  v,  is  constant,  but  makes  its  appearance 
as  soon  as  said  emf  is  made  to  vary  rapidly.  It  is  due  to 
the  inertia  or  inductance  of  the  circuit  33,  wdiich  prevents 
the  current  1 ,  an»l  therefore  also  the  flux  /•'  which  is  in 
lime-phase  with  i_,  fmm  instantaneously  following  the 
changes  of  the  impresseil  emf  c,.  It  is  known  that  a  circuit 
of  this  ilescription  shows  a  time-lag  of  90  dcg.  This  fact 
is  also  expressed  by  saying  that  in  an  inductive  circuit  the 
magnetizing  current  i,  lags  by  90  deg.  in  time  behind  the 
impressed  emf  e,.  The  conclusion  is  therefore  reached  that 
in  order  to  operate  the  motor  shown  in  Fig.  17  with  alter- 
nating currents,  in  such  a  way  as  to  secure  a  back  emf  e, 
which  opposes  the  working  emf  e.  at  every  instant,  in  the 
manner  shown  in  I'ig.  18,  it  is  necessary  to  impress  on  the 
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field  winding  33  an  emf  differing  in  time-phase  by  90  deg., 
or  thereabouts,  from  the  emf  e,  impressed  on  the  armature 
brushes. 

It  is,  of  course,  well  understood  that  einfs  such  as  c,  and 
f,  of  Figs.  25  and  26  can  be  readily  obtained  from  ordinary 
alternators,  instead  of  making  use  of  an  arrangement  such 
as  is  indicated  in  F'ig.  20.  but  the  conclusions  reached  with 
the  help  of  this  primitive  apparatus  hold  good  when  it  is 
replaced  by  ordinary  alternators.  If  two  separate  alter- 
nators arc  made  use  of  for  the  purpose  of  feeding  energy 
to  the  motor  shown  in  Fig.  17.  then  their  field  poles  must 
show  the  space  displacement  indicated  as  suitable  for  the 
handles  //,  and  H,  in  Figs.  21  and  22,  on  the  assumption 
that  the  armature  windings  of  these  alternators  are  identi- 
cally pLiceil  in  space.  Instead  of  making  use  of  two  such 
alternators  it  would  naturally  be  much  simpler  to  use  a  two- 
phase  machine  in  which  one  set  of  field  poles  acts  on  two 
sets  of  armature  windings  displaced  in  space  by  90  deg..  as 
are  the  handle^  //,  and  H,  in  Figs.  21  and  22.  In  this  case 
the  armature  winding  5  of  the  motor  shown  in  Fig.  21 
would  be  fe<l  from  one  phase  and  its  field  winding  33  from 
the  other  phase. 

Figs.  2h.  2-  and  28  indicate  the  time  relation  between 
the  alternating  emf  c,  applied  to  the  terminals  of  the  excit- 
ing winding  33.  the  exciting  current  1.  in  that  winding,  the 
exciting  flux  F  due  to  1.,  and  the  emf  c,  (back  emf)  gen- 
erated at  the  brushes  31  and  32.  for  either  direction  of  rota- 
tion of  the  armature  winding  5.     These   relations  are  ex- 


pressed with  etpial  clearness  by  means  of  the  phase  diagram 
shown  in  F'ig.  2^.  It  is  known  that  owing  to  the  self-induc- 
tion, or  inductance,  or  inertia,  of  the  exciting  circuit  33, 
the  exciting  current  /,  will  lag  by  90  time-deg.  behind  the 
exciting  emf  c,.  This  condition  is  shown  in  I'igs.  26  and 
27  by  starting  the  curve  1,  at  the  point  2,  whereas  the  c, 
curve  is  started  at  the  point  1.  While  the  curve  e,  falls 
from  its  positive  maximum  at  the  point  2  to  its  zero  value 
at  point  3,  the  curve  i„  representing  a  current  lagging  90 
(leg.  behind  c„  will  rise  from  a  zero  value  at  point  2  to  its 
positive  maximum  value  at  point  3,  and  will  fall  to  a  zero 
value  at  point  4  while  the  emf  curve  i\  rises  to  its  nega- 
tive maximum.  It  is  as  if  curve  c,  were  traced  by  the 
movement  of  the  handle  H,  of  I'ig.  22,  while  curve  1,  is 
traced  by  another  handle  ( W,  of  Fig.  21)  coupled  to  H, 
l.ut  displaced  therefrom  by  90  deg.  against  the  direction  of 
rotation. 

With  these  remarks  in  mind,  Fig.  23  will  be  easily  luv.' 
stood,  for  the  various  vectors  shown  thereon  may  Lie 
thought  of  as  handles,  such  as  have  been  described  in  con- 
nection with  Figs.  21  and  22,  which  revolve  synchronously 
while  preserving  the  relative  positions  occupied  by  the  va- 
rious vectors  shown  in  F'ig.  2^,  or  in  any  other  similar 
vector  diagram.  When  the  emf  c^  is  impressed  on  the  field 
winding  33.  the  current  i^  lagging  90  deg.  behinri  c,  is  pro- 
duced, and  the  latter  generates  an  alternating  flux  /',  which 
is  practically  in  time-phase  with  that  current.  As  long  as 
the  armature  winding  5  is  at  rest,  no  emf  will  appear  at 
the  brushes  31,  32.  If  that  armature  is,  however,  revolved, 
then  the  emf  t",  appearing  at  the  brushes  will  be  of  same 
frequency  as  the  exciting  flux  /•,  and  of  the  same  direction 
as  /•",  or  (if  a  direction  opposed  to  that  of  F.  The  armature 
may  be  .so  wound  that,  for  a  clockwise  rotation,  the  direc- 
tion of  f,  will  coincide  with  the  direction  of  F.  If  that  is 
the  case,  then  the  direction  of  c,  will  be  opposed  to  that  of 
F  should  the  armature  be  revolved  in  a  counterclock  direc- 
tion. .Ml  this  is  expressed  in  the  vector  diagram  2j.  in 
which  the  curved  arrow  indicates  the  direction  in  which  the 
handles  or  the  vectors  revolve,  that  is.  in  which  time  is 
measured.  If  the  vector  marked  c,  stands  for  the  exciting 
emf,  then  the  vector  1,.  representing  the  exciting  curr  • 
as  well  as  the  vector  F.  representing  the  motor  flux.  111 
.according  to  Figs.  26  and  2y,  lag  90  time-deg.  behind  ■ 
.\ccording  to  Fig.  2S.  the  vector  c,,  representing  the  enit 
generated  in  the  armature,  must  either  be  of  same  direction 
as  the  vector  /^  or  of  a  direction  opposed  to  it,  according 
to  the  direction  of  rotation  of  the  armature.  .Some  little 
time  has  been  devoted  to  the  explanation  of  the  interrela- 
tion between  the  curves  shown  in  Figs.  26,  27  and  28  and 
the  vector  diagram  shown  in  Fig.  23.  tor  the  reason  that 
such  vector  diagrams  offer  an  extremely  convenient  man- 
ner of  studying  alternating-current  phenomena,  are  really 
based  on  surprisingly  simple  conceptions,  and  must  con- 
stantly be  used  throughout  this  paper. 

The  conclusions  arrived  at  so  far  may  be  summarized  as 
follows : 

(i)  A  shunt-wound  direct-current  motor  will  always  re- 
volve in  such  a  direction  that  the  emf  generated  in  its 
armature  by  rotation  in  the  exciting  field  and  appearing  at 
its  brushes  will  be  of  opposite  direction  to  the  working  emf 
impressed  on  the  brushes. 

(2)  The  maximum  speed  at  which  a  shunt-wound  direct- 
current  motor  will  run  at  a  given  load  is  governed  by  the 
condition  that  for  any  load  the  magnitude  of  the  back  emf 
nmst  differ  from  the  magnitude  of  the  working  emf  by  an 
amount  sufficient  to  force  through  the  resistance  of  the 
armature  a  current  of  suflicient  magnitude  to  deal  with  the 
load  on  the  motor. 

(3^    If  in  a  shunt-wound  direct-current  motor  the  exci" 
ing  flux  is  varied  at  the  same  rate  as  the  working  emf, 
if  both  are  simultaneously  reversed,  then  neither  the  sp> 
nor  the  direction  of  rotation  of  the  motor  will  change. 

(4)    If  the  working  emf  and  the  exciting  flux  of  a  shunt- 
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wound  direct-current  motor  are  rapidly  varied  through  the 
whole  range  of  values  comprised  between  a  positive  and 
:i  negative  maximum,  then,  according  to  3,  the  machine  will 
contmue  to  run  in  one  direction  and  at  a  constant  speed ; 
from  which  it  is  seen  that  such  ;!  motor  can  be  operated 
with  alternating  currents. 

(5)    In    order    to    operate    a    shunt-wound    motor    with 
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alternating  current  in  such  a  manner  that  the  back  emf  is 
always  almost  equal  to  the  working  emf  but  always  opposed 
to  it  in  direction,  it  is  necessary,  owing  to  the  inertia  or 
inductance  of  the  field  magnets,  to  impress  on  the  latter  an 
emf  differing  in  time-phase  by  about  90  deg.  from  the  work- 
ing emf.  If  these  conditions  are  fulfilled,  then  the  vector 
diagram  in  Fiq-.  18  will  correctly  represent  the  conditions 
obtainint;  at  a  particular  instant  in  a  (shunt)  motor 
whether  operated  by  direct  or  by  alternating  currents. 

The  phase  diagram  shown  in  Fig.  18  is  again  reproduced 
in  Fig.  24,  of  which  it  forms  a  part,  and  the  statement  may 
here  be  repeated  that,  when  in  a  shunt  motor  operated  by 
alternating  currents  the  phase  of  the  exciting  emf  e,  is  so 
chosen  that  the  back  emf  e^  is  always  of  opposite  direction 
to  the  working  emf  e,,  then  their  resultant  R  will  be  of 
same  phase  and  of  same  direction  as  c...  This  resultant  R 
always  determines  the  phase  and  magnitude  of  the  current 
taken  by  the  armature  of  the  motor.  The  foregoing  dis- 
cussion lias  clearly  shown  that  it  is  just  as  easy  so  to  select 
f,  that  the  back  emf  c,  will  not  be  opposed  to  e^  at  every 
instant.  .Suppose,  for  instance,  that  the  operator  A,  to 
whom  reference  has  alreadv  been  made,  works  the  handle 
/-/,  of  Fig.  21  so  as  to  produce  the  working  emf  frj  shown 
in  Fig.  25  and  that  this  emf  is  impressed  on  the  brushes 
31,  32  of  the  armature  of  the  motor  shown  in  Fig.  21  ;  then 
the  operator  B  should  work  the  handle  H.,  of  Fig.  22  syn- 
chronously witli  H,  and  always  keep  it  90  deg.  ahead  of 
//,.  as  siiown  by  full  lines  in  Fig.  22.  in  order  that  the  back 
emf  r,  generated  at  the  brushes  31.  32  by  a  counterclock 
rotatifm  of  the  armature  (see  Figs.  2'^  and  28)  may  at 
every  instant  oppose  the  working  emf  e,.  Now  let  oper- 
ator B  move  his  handle  H„  synchronously  with  //,,  but  only 
keep  it  45  deg.  ahead  of  the  latter;  then  the  emf  e^  gener- 
ated at  B  will  lead  c,  of  Fig.  25  by  only  45  deg..  its  first 
zero  value  falling  midway  between  the  points  i  and  2  and 
its  first  positive  maximum  value  falling  midway  between 
the  points  2  and  3.  Consequently,  the  dotted  curve  e,  of 
Fig.  28  will  have  its  first  zero  value  midway  between  the 
points  2  and  3  and  its  first  negative  maximum  midway  be- 
tween the  points  3  and  4.  Transferring  this  curve  e,  to 
Fig.  29  and  marking  same  c\  will  show  that  while  c\  still 
opposes  c.  during  three-fourths  of  the  time  occupied  by 
half  a  cycle,  yet  it  is  of  the  same  direction  as  e,  during 
the  remaining  quarter  of  each  half  cycle,  and  it  is  quite 
clear  that  now  the  resultant  of  e,  and  e'  cannot  possibly 
coincide  with  either  of  these  emfs.  This  resultant  can 
always  easily  be  ascertained  by  arithmetically  adding  the 
instantaneous  values  of  c.  and  e'  for  a  number  of  points 
distributed  over  a  complete  cycle.  This  addition  has  been 
carried  out  in  Fig.  29  and  its  result  is  shown  by  the  curve 
marked  R' .     Tt  will  be  observed  that  /?'  reaches  its  nia.xima 


at  a  time  when  neither  e^  nor  l\'  is  at  its  maximum  value, 
thus  showing  that  R!  differs  in  time-phase  from  e.  as  well 
as  from  t','.  Remembering  that  in  Fig.  29  time  is  measured 
from  left  to  right,  it  is  seen  that  R'  reaches  its  positive  max- 
imum ahead  of  t\  and  therefore  leads  c,,  w-hereas  it  reaches 
its  positive  maximum  after  e^  has  reached  its  corresponding 
value,  and  R'  therefore  lags  behind  e/.  This  same  thing 
can  be  even  more  clearly  indicated  by  means  of  a  vector 
diagram.  The  vectors  c-,  and  R  of  Fig.  24  have  already 
been  discussed,  and  show  the  conditions  which  obtain  when 
the  back  emf  opposes  the  working  emf  all  the  time.  That 
same  diagram,  however,  shows  what  happens  when  the 
back  emf  reaches  its  maxima  too  early  or  too  late,  as  is 
the  case  in  Fig.  29.  Thus  the  vector  e^  represents  a  back 
emf  which  reaches  its  maxima  .somewhat  later  than  t\,  but 
which  is  only  about  20  deg.  behind  time,  instead  of  45  deg. 
as  was  assumed  to  be  the  case  in  Fig.  29.  In  order  to  find 
the  phase  relation  of  the  resultant  of  e,  and  c'  with  re- 
spect to  ^j,  it  is  necessary  merely  to  construct  a  parallelo- 
gram two  sides  of  which  are  made  equal  to  e^  while  the 
two  others  are  made  equal  to  (?,',  as  shown  in  Fig.  24.  The 
resultant  vector  R'  of  Fig.  24  then  indicates  both  the  mag- 
nitude and  the  phase  of  the  resultant  emf  R'  which  is 
responsible  for  the  phase  and  magnitude  of  the  current 
through  the  armature  of  the  motor.  These  remarks  will 
make  it  obvious  that  in  case  the  back  emf  reaches  its 
maxima  too  early,  as  indicated  by  the  vector  f,"  of  F'ig.  24, 
then  the  resultant  R"  will  lag  behind  the  working  emf  e, 
instead  of  coinciding  with  it  as  is  the  case  when  the  phase 


Figs.  21-24 


Figs.  25-29 


FIGS.   21   TO  29 ^TIME-PHASE  RELATIONS   BETWEEN    THE    WORK- 
ING  AND   THE   BACK    EMFS    IN    AN    ALTERNATING-CURRENT 
MOTOR    AND    THEIR    INFLUENCE    ON    ITS 
POWER-FACTOR 

of  the  back  emf  exactly  opposes  the  phase  of  the  working 
emf,  or  instead  of  leading  the  working  emf  as  is  the  case 
when  the  phase  of  the  back  emf  lags  behind  the  phase  of  the 
working  emf. 

The  diagram  in  Fig.  24  really  discloses  the  secret  of 
phase  compensation.  If  the  phase  of  the  exciting  emf  e, 
is  so  chosen  relatively  to  the  phase  of  the  working  emf  e. 
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that  the  back  emf  e,  is  of  exactly  opposite  phase  to  the 
working  emf.  then  the  resultant  emf  R  in  the  armature 
circuit  of  the  motor  will  be  in  time-phase  with  the  working 
emf  <-,.  These  conditions  secure  operation  at  unity  power 
factor  in  case  the  motor  is  an  ideal  one  and  its  armature 
reaction  is  neutralized,  for  then  the  armature  current  will 
be  in  time-phase  with  the  resultant  R  in  the  armature  cir- 


FIC.    30 ALTERNATING-CURRENT    SHUNT    CONDUCTION     MOTOR 

OPERATED  FROM   A    TWO-I'HASE   GENERATOR 

cuit.  But,  in  practice,  the  leakage  fluxes  cause  the  current 
to  lag  a  little  behind  R,  even  when  the  armature  reaction  is 
neutralized,  and  if  it  be  desired  to  cause  an  alternating- 
current  motor  to  operate  with  a  unity,  or  even  with  a 
leading,  power-factor,  all  that  it  is  necessary  to  do  is  to 
change  the  phase  of  e,  so  as  to  cause  the  phase  of  the  back 
emf  to  lag  behind  the  phase  of  the  working  emf  by  more 
than  180  dcg.,  or,  which  comes  to  the  same  thing,  to  lead 
e,  by  less  than  180  deg.,  in  which  case  the  resultant  emf 
R  in  the  armature  circuit  of  the  motor  will  lead  the  work- 
ing emf  f,.  This  resultant  R  can  always  be  made  to  lead 
*,  sufficiently  to  cause  the  armature  current  either  to  co- 
incide in  phase  with  or  to  lead  e,. 

The  method  of  producing  alternating  emfs  described  in 
connection  with  Figs.  19,  20,  21  and  22  merely  affords  a 
convenient  manner  of  explaining  the  various  phenomena 
involved,  but  is  by  no  means  practical.  In  practice  a  shunt 
alternating-current  motor  would  preferably  be  operated 
from  a  two-phase  alternator,  the  connections  being  such  as 
shown  in  Fig.  30.  The  armature  winding  5  is  provided  with 
the  brushes  31,  32  and  is  connected  by  way  of  these  brushes 
in  series  with  the  neutralizing  winding  A^,  which  is  so  dis- 
posed, connected  and  dimensioned  as  to  cancel  the  armature 
reaction  flu.x  by  producing  from  the  stator  an  equal  and 
opposite  flux.  This  is  indicated  by  the  feathered  arrows  in 
J^'g-  30.  This  motor  armature  circuit  is  connected  to  the 
points  49  and  50  of  the  generator  armature  winding  41. 
forming  part  of  a  two-phase  alternator,  the  revolving  field 
magnet  of  which  is  indicated  at  42.  The  field  winding  33  of 
the  motor  is  also  fed  from  this  two-phase  alternator:  the 
connections  shown  indicate  that  the  emf  e,  derived  from  41 
at  the  points  47  and  48  and  impressed  on  the  field  circuit 
will  differ  by  just  90  time-deg.  from  the  emf  e,  derived 
from  41  at  the  points  49  and  50  and  impressed  on  the 
armature  circuit.  From  an  earlier  discussion  it  was  learned 
that  the  vectors  r,,  e,  and  R  of  the  vector  diagram  of  Fig. 
28  correctly  represent  the  conditions  existing  in  the  motor 
of  Fig.  30  when  the  latter  is  connected  to  the  alternating- 
current  generator  in  the  manner  shown.  The  alternator 
connections  of  Fig.  30  show  that  for  the  position  of  the 
field  magnet  indicated  in  that  figure  c,  is  at  a  maximum 
while  e,  is  zero,  and  that  the  two,  therefore,  differ  in  time- 
phase  by  90  deg.  Th(  v  arc  consequently  correctly  repre- 
sented as  to  phase  difference  by  the  vectors  e,  and  c,  of 
Fig.  31.  From  Fig.  23  it  is  seen  that  for  a  countcrclock 
rotation  of  the  armature  e,  will  always  lead  e,  by  90  deg. 
In  Fig.  31  c,  will,  therefore,  be  exactly  opposed  to  e,.  Be- 
cause c,  is  always  larger  than  c,  the  resultant  R  of  the  two 
will  coincide  in  direction  with  c„  and  because  the  armature 
circuit    comprising   the   neutralizing   winding   N   and    the 


armature  winding  5  is  not  entirely  devoid  of  self-induction, 
the  current  /  produced  in  that  circuit,  under  the  influence 
of  the  resultant  R,  will  lag  behind  the  latter  by  a  small 
angle  o.  Because  R  coincides  with  e„  then  the  armature 
current  /  will  also  lag  behind  e,  by  an  angle  0,  which  in 
this  particular  instance  is  equal  to  a.  This  diagram  showi 
that  the  practical  motor  illustrated  in  Fig.  30,  when  sub- 
jected to  quadrature  emfs,  must  operate  with  a  lagging 
current  in  the  armature  circuit. 

The  discussion  of  Fig.  24  has  shown  that  in  case  the 
back  emf  e,  is  caused  to  reach  its  maxima  a  little  later  thao 
the  working  emf  e, — in  other  words,  if  the  back  emf  is 
made  to  lag  a  little  behind  the  working  emf,  somewhat  in 
the  manner  shown  by  the  vector  e,'  of  F'ig.  24 — then  the 
resultant  in  the  armature  circuit  can  be  made  to  lead  the 
working  emf.  This  condition  of  things  can  be  easily  se- 
cured with  the  help  of  an  alternator  such  as  shown  in  Fig. 
30,  provided  the  armature  winding  41  of  the  latter  can  be 
tapped  at  different  points.  The  discussion  of  the  motor 
shown  in  Fig.  19  has  shown  that  a  change  in  the  phase  of 
tlie  exciting  emf  e,  will  always  bring  about  a  corresponding 
change  in  the  phase  of  the  back  emf,  for  the  reason  that 
the  two  must  in  every  case  differ  by  about  90  time-deg. 
Thus,  if  instead  of  taking  the  exciting  emf  e,  from  the 
l)oints  47  and  48  of  the  alternator,  which  are  displaced  by 
exactly  90  space-deg.  from  the  points  49  and  50  of  the  latter, 
litis  excitation  were  taken  from  the  points  45  and  46  of  that 
machine,  which  are  displaced  by  less  than  90  space-deg 
from  the  points  49  and  50,  then  the  phase  difference  be- 
tween the  working  emf  e.  and  exciting  emf  e,  would  also 
become  smaller  than  90  time-deg.,  as  shown  in  Fig.  32.  In 
this  figure  the  vector  e,  has  been  displaced  from  the  posi- 
tion it  occupied  in  Fig.  31  by  a  time-angle  ^  equal  to  the 
space-angle  by  which  the  line  joining  points  45  and  46  of 
the  armature  41  of  Fig.  30  differs  from  the  line  joining 
points  47  and  48  thereof.  Knowing  the  location  of  the 
vectors  representing  the  working  emf  e,  and  the  exciting 
emf  e„  and  knowing  that  the  back  emf  e,  must  differ  ir 
lime-phase  by  90  deg.  from  c\,  the  resultant  emf  R,  whicf 
determines  the  phase  and  magnitude  of  the  current  in  the 
armature  circuit,  can  immediately  be  ascertained  by  con- 
structing a  parallelogram  two  sides  of  which  are  madi 
equal  to  the  vector  e,  and  two  other  sides  of  which  are  mad< 
equal  to  the  vector  e„  as  shown  in  Fig.  32.  It  is  at  onc< 
seen  that  this  resultant  now  leads  the  working  emf  e,  by  ; 
very  large  angle.  The  phase  position  of  the  current  througl 
the  armature  circuit  is  determined  by  the  fact  that  thi: 
current  always  lags  behind  the  resultant  emf  in  that  circui 
by  the  same  small  angle  a.  This  is  also  shown  in  Fig.  32 
which  figure  clearly  indicates  that  owing  to  the  small  chang' 
made  in  the  phase  of  the  exciting  emf  the  current  takei 
bv  the  armature  of  the  motor  now  leads  the  working  em 
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FIGS.    31    AND   ^2 TIME-PHASE    RELATION    BETWEEN    WORKIN 

EMF  AND  ARMATURE  CURRENT  AS  AFFECTED  BY  A  CHANGE 
IN    THE    PHASE   OF   THE   EXCITING    EMF 

Cj  by  a  very  large  angle  6,  instead  of  lagging  behind  thi 
emf  by  a  small  angle  6  equal  to  a,  as  was  the  case  unde 
the  conditions  considered  in  connection  with  Fig.  31.  Ha 
the  exciting  winding  33  of  the  motor  shown  in  Fig.  30  bee 
connected  to  the  points  43  and  44  instead  of  the  points  4 
and  46,  then  the  resultant  R  would  have  lagged  behind  th 
working  emf  instead  of  leading  it,  and  the  lag  of  the  co 
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ent  /  shown  in  Fig.  31  would  have  been  increased  instead 
if  being  converted  into  a  lead,  as  was  proved  in  connection 
vith  Fig.  32.  These  remarks  clearly  show  that  it  is  possible 
o  vary  the  time-phase  relation  between  the  working  emf 
nipressed  on  the  armature  of  an  alternating-current  motor 
nil  the  current  taken  by  it  to  almost  any  desired  extent, 
imply  by  altering  the  time-phase  of  the  exciting  emf  rela- 
ively  to  the  phase  of  the  working  emf,  or,  in  other  words, 
ly  altering  the  time-phase  of  the  exciting  flux  relatively 
o  the  phase  of  the  working  emf. 
The  conclusions  reached  may  be  summarized  by  stating: 
(i)  That  any  practical  alternating-current  motor  in 
vhich  there  is  a  time-phase  difference  of  90  deg.  between 
he  working  and  the  exciting  emf  will  operate  with  a 
lagging"  power-factor. 

(2)  That  the  power-factor  of  any  alternating-current 
:iotor  can  be  improved  by  causing  the  exciting  emf  either 
0  lead  the  working  emf  by  less  than  90  time-deg.  or  to  lag 
ehind  the  latter  by  more  than  90  deg. 

(3)  That  the  power-factor  of  any  alternating-current 
notor  can  be  diminished  by  causing  the  exciting  emf  to 
:ad  the  working  emf  by  more  than  90  time-deg.  or  to  lag 
ehind  it  by  less  than  90  deg. 

The  same  thing  can  also  be  expressed  by  saying: 

(4)  That  any  practical  alternating-current  motor  in 
.hich  the  phase  of  the  exciting  flux  either  coincides  with 
he  phase  of  the  working  emf  or  differs  therefrom  by  180 
ime-deg.  will  operate  with  a  "lagging"  power-factor. 

(5)  That  the  power-factor  of  any  alternating-current 
lotor  can  be  improved  by  causing  the  exciting  flux  to  lag 

little  behind  the  working  emf  or  to  lead  it  by  somew-hat 
:ss  than  180  deg. 

(6)  That  the  power-factor  of  any  alternating-current 
lotor  can  be  reduced  by  causing  the  exciting  flux  to  lead 
he  working  emf  by  a  small  angle  or  to  lag  behind  it  by  a 
'ttle  less  than  180  deg. 

(7)  Generally  speaking,  one  can  say  that  the  power- 
actor  in  any  alternating-current  motor  can  be  controlled, 
.■ithin  the  widest  limits,  by  changing  the  phase  of  the  ex- 
iting flux  relatively  to  the  phase  of  the  working  emf. 

•  A  further  discussion  of  the  subject  of  phase  compen- 
ation  will  be  presented  by  Mr.  Val.  A.  Fynn  in  a  subse- 
uent  issue. 


A.  I,  E.  E.  Papers  and  Discussions 

In  the  following  columns  are  to  be  found  papers  and  dis- 
'ussions  on  the  subjects  of  high-tension  transmission,  corona 
nd  synchronous  motors  which  were  omitted  from  the  re- 
ort  of  the  Cooperstown  convention  of  the  A.  I.  E.  E.  in 
|:ie  issue  of  the  Electrical  World  of  July  5 
I  Constant- Voltage  Transmission 

i  From  experience  already  obtained  with  the  constant- 
oltage  method  of  transmission-line  operation  in  the  case 
f  several  small  lines,  a  number  of  the  advantages  of  this 
ractice  were  pointed  out  in  a  paper  by  Mr.  H.  B.  Dwight. 
n  the  case  of  the  constant-voltage  scheme  not  only  is  the 
oltage  regulated  as  usual  from  the  generator  end,  but  at 
le  receiving  end  synchronous  motors  or  condensers  are 
Iso  operated  to  control  the  received  pressure  by  adjust- 
lent  of  the  power-factor.  By  proper  field  excitation  these 
lachines  may  be  made  to  ofifset  the  reactance  drop  of  the 
ne,  which  is  greatest  at  low  power-factors.  The  drop  can 
lus  be  changed  to  a  rise  in  voltage  if  the  reactive  com- 
onent  is  leading  instead  of  lagging,  and  this  may  even  be 
jfficient  to  overcome  the  drop  due  to  resistance  also. 
Vhile  the  synchronous-motor  capacity  required  is  from 
ne-half  to  two-thirds  the  generator  rating  installed,  add- 
ig  considerably  to  the  investment,  the  result  is  found  not 
nly  in  improved  service  but  also  in  increased  line  capacity. 

he  latter  carrying  capacity  can  be  increased  to  twice  or 


three  times  its  ordinary  value  by  such  synchronous  control, 
so  that  the  saving  in  construction  costs  may  more  than 
ofifset  the  investment  in  additional  machinery  that  would 
be  necessitated. 

Summing  up,  the  author  stated  that  the  following  advan- 
tages accrue  from  constant-voltage  operation:  (l)  Better 
service — no  variation   in  voltage.      (2)    Better  protection, 


FIG.    I CONDENSERS    REQUIRED    AND    CARRYING    CAPACITIES    OF 

CONSTANT    AND    VARYING    VOLTAGE    LINES 

due  to  high  reactances.  (3)  Tendency  to  use  60  cycles. 
(4)  Increased  carr>-ing  capacity  of  line.  The  limit  is 
changed  from  maximum  voltage  variation  to  maximum 
energy  loss.  (5)  Lower  total  cost  for  long  lines.  The 
saving  in  cost  is  greatest  for  long  lines  or  large  networks, 
large  quantities  of  power,  large  conductors,  and  for  60 
cycles.  (6)  The  method  is  easy  to  apply  to  existing 
lines.  The  change  can  be  gradual,  and  no  change  is  neces- 
sary in  line  construction. 

The  disadvantages  were  enumerated  as  follows:  (i) 
Cost  of  attendance  of  additional  rotating  machinery.  (2) 
Higher  total  cost  for  short  lines.  (3)  In  order  to  obtain 
the  greatest  economy  from  constant-voltage  operation,  the 
losses  must  be  increased  and  the  number  of  separate  lines, 
which  are  useful  as  reserves,  must  be  reduced.  (4) 
Tendency  of  synchronous  machinery  to  drop  out  of  step, 
and  delay  in  putting  load  on  the  line  again  after  shut- 
down. 

Taking  estimates   from   a  200-mile,  33,000-kw,    116,000- 
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FIG.    2 COMPARATIVE    STARTING    TORQUE 

volt  system,  the  author  showed  a  saving  of  $1,000,000  out 
of  an  investment  of  $2,200,000  required  for  the  usual  vary- 
ing-voltage  scheme  of  operation.  Similarly,  for  a  loo-mile, 
54,ooo-kw,  113,000-volt  line,  the  constant-voltage  scheme 
would  involve  only  $997,000  investment — a  saving  of  $263,- 
000  of  the  $1,260,000  which  would  be  needed  for  the  vary- 
ing-voltage  system. 
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Stakiini;  of  Svn(  mkipsous  Morons 
A  large  iuiiiiln.r  ol  oscillograms  made  under  his  direction 
were  shown  in  a  paper  by  Mr.  F.  D.  Newbury  to  indicate 
the  physical  phonoincna  taking  place  in  the  windings  ol 
synchronous  motors  during  the  starling  operation  under  a 
wide  range  of  conditions.  I'hc  machines  tested  were  simi- 
lar -^oo-volt,  three-phase  units,  one  of  200-kva  and  the 
other  of  150-kva  rating.  Moth  were  provided  with  copper 
damping  windings  of  low  resistance,  serving  as  dampers 
during  synchronous  operation  and  assisting  in  starting  at 
light  initial  torques. 

Ironi  the  oscillograms  and  curves  presented  in  the  paper 
the  following  conclusions  were  drawn: 

The  effect  of  the  closed  field  circuit  on  initial  torque  is 
negligible  it  <lamper  winilings  of  good  design  are  used. 
With  open  field  circuit  during  starting  dangerous  voltages 
arc  induced  in  the  field  winding.  For  all  ordinary  applica- 
tions, at  least,  motors  should  be  started  with  closed  field 
eircuil.  Successively  larger  loads  can  be  pulled  into  syn- 
ehronisiii  if  synchronism  is  attained  on  the  starting  volt- 
age without  excitation,  on  the  starting  voltage  with  exci- 
tation, and  on  line  voltage  with  excitation.  For  moderate 
loads  the  minimum  starting  current  is  obtained  by  consider- 
ably over-exciting  the  motor  before  changing  to  line  volt- 
age. For  large  loads,  during  starting  and  synchronizing, 
minimum  starting  current  is  obtained  by  under-exciting  the 
motor  before  changing  to  line  voltage.  Further  reduction 
in  starting  current  is  obtained  by  the  use  of  reactance  be- 
tween the  change  from  starting  to  line  voltage,  in  which  case 
excitation  is  delayed  until  the  motor  is  near  synchronism. 

Industrial  Uses  of  Synchronous  Motors 
In   a    discussion   of   the   industrial    use   of   synchronous 
.motors  by  central  stations,  Mr.  John  C.  Parker  pointed  out 


FIG.     3 LINE     DIAGRAM     OF     6,O0O,O00-GAI..     VARIABLE-STROKE 

PUMP 

that  the  customer  naturally  takes  little  technical  interest  in 
such  equipment  since  it  is  more  expensive,  less  substantial, 
harder  to  operate  and  less  adapted  to  small  units.  Its 
principal  application  is  in  large  group  drives  not  subject  to 
frequent  starting  or  to  starting  under  load.  The  customer's 
motive  for  making  such  an  installation  must  be  found  either 
in  a  rate  schedule  favorable  to  unity  or  leading-power- 
factor  conditions,  the  sharing  of  the  initial  expense  by  the 
central  station,  or  the  ofTer  of  a  special  rate  lower  than  that 
for  induction-motor  operation  in  cases  where  synchronous 
operation   will    improve   distributing   conditions. 

Where  the  metered  demand  is  based  on  the  kilovolt- 
amperes  rather  than  the  kilowatts,  rhe  customer  will  have  a 
material  interest  in  keeping  the  power-factor  as  near  to 
unitv  as  possible.  In  the  case  of  long-distance  transmis- 
sions the  incentive  thus  supplied  may  amount  to  from  10  to 
■^o  per  cent  of  the  total  cost  of  service.  Automatic  poten- 
tial regulators  should  be  inserted  in  the  line  to  hold  the 
voltage  constant  at  distant  points  in  the  system,  either  with 
or  without  inductance  in  scries  with  the  line.  Such  con- 
trol combines  the  two  functions  of  load-carrying  and  regu- 
lation in  a  single  piece  of  apparatus.  It  is  recommended 
for  use  with  series  reactance  in  cases  where  the  synchron- 
ous quadrature  demand  exceeds  the  lagging  quadrature  de- 
mand.   The  line  may  also  be  broken  up  into  segment-   wlih 


inductances  inserted  between  the  section  points  so  deter- 
mined with  relation  to  the  synchronous-motor  taps  that  the 
potentials  at  adjacent  inductances  will  be  equally  high 
above  and  below  the  voltage  for  which  the  regulator  is 
set.  In  this  way  will  be  obtained  the  flattest  voltage  curve 
between  inductances  and  improved  regulation  over  the 
whole  length  of  line. 

Bv  adaptation  of  the  driven  mechanism  it  is  often 
sible  to  adjust  the  load  to  the  motor-starting  conditions  as 
well  as  to  variable  output  at  constant  driving  speeds.  A 
reciprocating  pump,  for  example,  may  have  its  linkage  so 
controlled  by  hydraulic  means  that  the  piston  stroke  can 
be  varied  between  full-travel  and  zero,  bringing  the  no- 
load  torque  at  starting  well  within  the  range  of  the  motor. 
Afljustablc  clearance  spaces  can  also  be  employed  with 
pumps  handling  gases. 

Discussion 

The  three  papers  by  Messrs.  H.  B.  Dwight,  F.  D.  New- 
bury and  John  C.  Parker  were  discussed  together,  although 
the  Dwight  paper  was  presented  under  the  auspices  of  the 
high-tension   committee   and   the   other  two   under   the   in-  , 
dustrial-power   committee. 

Ill  opening  the  discussion  Mr.  F.   D.   Newbury  told  of 
one  instance   in   which  a  sychronous  condenser  was  used 
in   connection   with   a   long  high-tension   transmission   line. 
He   also   said   that   a    frequency   of  60   cycles    is   becoming, 
more  general  in  railway  work,  since  the  500-kw,  6o<  ■->■■'' 
fto-cycle    synchronous    converter    is    now    standard, 
machine,  the  speaker  said,  is  stable  in  .operation  and  i 
in  step  satisfactorily  at  no  load  and  small  excitation. 

Mr.    K.    R.    Williamson   of   Milwaukee.   Wis.,   said    thatii 
Mr.    Newbury's   paper   cleared   up   a   number   of   doubtfuli 
matters   connected   with   synchronous-motor   operation   and* 
that    the    very    complete    oscillograms    given    in    the    pnner 
left  comparatively  little  room  for  discussion.     It  was  w 
of  note,  he  remarked,  that  the  rotor  of  the  motor  teste-' 
laminated  instead  of  solid.     Troubles  in  some  of  the 
motors,  made  up  from  standard  alternator  parts,  weri 
he   said,   to  solid   rotors,   while   now  they  are  built   i- 
squirrel-cage  principle.     He  then  described  some  tc-' 
a   125-kw  turbo-alternator  with  a  round  rotor  opera; 
a  synchronous  motor.     At  half-voltage  it  was  possi' 
exert  quarter-load   torque  with   one   and   a  quarter 
full-li:ad  current.    On  full  voltage  he  thought  it  would  hay; 
been   possible   to   exert    full-load   torque.  \M 

Mr.  H.  M.  Hobart  stated  that  there  are  several  availabi*' 
means  for  improving  synchronous  motor  performance  wliicl 
only  await  application.     The  design  of  such  motors  slv   I'l 
be,  he  thought,  in  the  hands  of  induction-motor  desi^ 
High    starting-torque    characteristics    are    obtained 
induction    motor    at    the    expense    of    considerab'c    lu    ■  • 
and    slip   at    full    speed,   whereas   the   latter   objection-    a' 
eliminated    in   the    synchronous    motor    when    it    fall?       ■ 
step  at  synchronism.     In   fact,  said  the  speaker,  tht 
chronous  motor  can  be  designed  for  better  starting  ; 
than  an  induction  motor,  and  it  can  be  made  in  small 

Mr.  Hobart  remarked  that  economic  limitations  art 
ing  consideration  of  the  very  highest  available  tr.ii 
sion  voltages,  which  make  the  paper  of  most  time' 
portancc.  The  conclusions  stated,  he  thought,  wen 
forcefully  expressed. 

Captain   Lee   Hagood,    Schenectady,    X.    Y..   conm 
on  the  simplicitv  of  the  formulas  given  by  Mr.  Dwiglu      -^ 
exhibited   a   number  of  lantern  slides   showing  the   re- I'l 
obtained  by  the  use  of  synchronous  condensers  in  a  1  ^  • 
mission  system  which  had  been  planned  under  his  ' 
tion.     The  real   starting  point  in   transmission-line   ■' 
is  the  decision  as  to  the  use  of  synchronous  condenser- 
Mr.  W.    T  Foster    commented    upon    what    he    tcrnn 
the    chief   undesirable   characteristic    of    the    self-stanir 
synchronous  motor,  namely,  the  high  value  of  the  induci 
cnif  no'-nQc  the  field  terminals  during  starting.    In  the  i- 
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volt  machine  field,  said  lie,  there  is  no  great  difficulty  from 
this  cause,  but  the  25G-volt  niaclune  presents  a  more  seri- 
ous problem.  Short-circuiting  the  field  coils  during  start- 
ing removes  the  first  difficulty  but  impairs  the  starting 
torque;  it  is  also  possible  to  help  the  situation  by  waiting  to 
short-circuit  the  field  coils  until  the  machine  reaches  two- 
thirds  synchronous  speed,  but  the  most  satisfactory  plan  of 
all  is  to  arrange  the  field  circuit  for  low  voltage.  In  rc- 
•  sponse  to  questions  from  ;\lr.  A.  H.  Kruesi  regarding  the 
machine  tested,  the  author  replied  that  it  had  twelve  slots 
and  six  bars  per  pole  and  a  0.25-in.  air-gap. 

Jlr.  W.  E.  Funk,  of  Philadelphia,  Pa.,  said  that  for  eco- 
nomic reasons  he  recommended  keeping  the  station  power- 
factor  at  unity,  instead  of  aiming  for  constant-voltage  trans- 
mission, as  the  author  had  done. 

Mr.  H.  W.  Peck  said  that  old  synchronous  apparatus  in 
central  stations  might  be  worth  more  if  operated  as 
synchronous  condensers  than  they  would  bring  as  scrap, 
and  he  planned  to  commence  such  an  investigation  at  once 
upon  his   return   home. 

Mr.  B.  McCollum,  of  Washington,  D.  C.  criticised  Mr. 
Dwight's  conclusions  in  the  respect  that  savings  in  trans- 
mission cost  arising  from  constant-voltage  transmission  had 
not  been  offset  by  the  resultant  increase  in  line  losses  and 
the  attendant  increase  in  cost  of  operation.  The  major 
improvement  from  this  system  of  operiation,  said  the 
speaker,  is  in  better  regulation  and  steadier  operating 
conditions. 

Mr.  Dwight  replied  that  the  line  energy  loss  is  not  a 
serious  matter  and  w'ould  not  affect  the  conclusions  stated 
in  his  paper.  The  maximum,  or  peak-load,  loss,  he  pointed 
out,  is  not  the  ruling  consideration,  but  the  average  twenty- 
four  hour  loss.  For  almost  any  case  it  will  pay  to  consider 
the  use  of  synchronous  condensers.  He  then  gave  some 
specific  figures  showing  the  increase  in  tran.siiiission-linc 
rating  secured  by  this  method  of  operation.  In  reference 
to  synchronous  condensers  for  city  distribution  systems  he 
gave  it  as  his  opinion  that  their  use  is  questionable  because 
the  power-factor  fluctuates,  the  wattless  current  sometimes 
being  lagging  and  at  other  times  leading. 

Replying  to  a  question  from  Mr.  P.  M.  Lincoln  in  re- 
gard to  types  of  rotor,  Mr.  Newbury  said  that  the  damper 
winding  (squirrel-cage)  of  least  resistance  will  give  the 
largest  pull-in  torque  but  the  smallest  starting  torque.  The 
magnetizing  current  in  an  induction  motor  is  much  less 
than  that  in  the  synchronous-type  machine,  which  fact 
is  an  element  in  favor  of  the  squirrel-cage  starting  device. 
He  also  said  that  a  salient-pole  rotor  is  preferable  to  the 
round  type. 

Mr.  M.  O.  Deliplain,  Syracuse,  N.  Y.,  the  next  speaker, 
voiced  his  belief  that  synchronous  motors  are  not  vet  as 
reliable  as  induction  motors  for  central-station  service,  ex- 
cept in  the  relatively  few  cases  of  customers  who  have 
large  installations.  There  is  also  lacking,  he  said,  an 
economical  polyphase  meter  to  measure  the  customers" 
kva  demand.  Mr.  H.  W.  Peck  took  up  the  discussion  at 
this  point  and  said  that  it  is  often  possible  to  use  syn- 
chronous motors,  and  that  the  cost  of  the  necessarv  meters 
is  not  prohibitive  in  a  large  installation. 

Dr.  C.  P.  Steinmetz  characterized  the  papers  dealing  with 
synchronous  motors  as  very  important,  giving  new  and 
Hjeful  information.  The  modern  synchronous  motor,  he 
said,  is  \cry  well  able  to  start  from  rest  with  considerable 
load  and  carry  it  successfully  up  to  speed.  Sometimes  the 
synchroniius  motor  will  give  more  starting  torque,  some- 
times less,  than  the  induction  motor.  Rut  the  inductinn 
type  cannot  at  the  same  time  possess  the  best  starting  prcp- 
erties  and  the  best  running  properties,  while  the  svn- 
chronous  type  is  handicapped  by  no  such  limitation.  The 
synchronous  tvpe,  he  said,  is  distinguished  by  three  typical 
differences ;  first,  it  does  not  have  uniform  magnetic  reluc- 
tance in  all  directions,  which  is  a  characteristic  of  the  in- 
ihu-tion  type:  secondly,  it  has  a  longer  air-gnp,  which.  givc< 


it  an  advantage  in  starting,  and,  thirdly,  it  has  higher  sec- 
ondary  resistance   and   greater   starting   torque. 

The  oscillograms  given  in  Mr.  Newbury's  paper  sliow 
many  things,  said  Dr.  Steinmetz,  which  were  not  brought 
out.  The  fluctuations  in  current,  for  example,  correspond  in 
the  fluctuations  of  reluctance  from  pole  to  pole.  It  is  also 
possible  to  construct  the  speed-time  curve  of  acceleration 
and  the  speed-torqne  curve.  That  is  to  say,  all  the  char- 
acteristic curves  of  the  motion  can  be  obtained  from  the 
oscillograms.  The  characteristic  drops  in  torque  at  one- 
fourth,  one-half  and  three-quarters  of  synchronous  speed 
are  thus  show-n.  The  large  synchronous  motor,  he  said, 
is  one  of  the  most  important  elements  in  an  electrical  sys- 
tem, and  instead  of  impairing  the  power-factor  improves  it. 
Mr.  W.  L.  Merrill  brought  out  the  point  that  the  com- 
parisons made  were  based  on  the  squirrel-cage  type  of  in- 
duction motor  which  is  well  known  to  be  inferior  in 
starting  characteristics  to  the  wound-rotor,  slip-ring  type. 

Dr.  Steinmetz  contended  that  the  starting  characteristics 
of  a  synchronous  motor  with  squirrel-cage  winding  are 
naturally  compared  with  the  same  type  of  induction  motor 
because  they  are  similar,  and,  moreover,  most  induction 
motors  are  of  the  squirrel-cage  type. 

Mr.  F.  D.  Newbury,  continuing  the  discussion,  pointed 
MUt  that  the  torque  characteristics  needed  at  starting  vary 
with  the  conditions.  For  example,  motor-generator  sets 
require  the  maximum  torque  at  starting,  whereas  in  the 
case  of  motor-driven  fans,  air-compressors,  centrifugal 
pumps,  etc.,  the  maximum  torque  occurs  at  full  speed.  The 
point  was  also  made  that  it  is  difficult  to  obtain  high 
torque  at  pull-in  with  motors  of  large  output  and  slow 
speed;  a  standard  figure  has  been  15  per  cent. 

Mr.  R.  B.  Williamson  mentioned  the  difficulty  of  deter- 
mining the  starting  torque  required  for  many  kinds  of 
machinery  and  spoke  of  a  2400-hp  synchronous  motor  can- 
nected  to  a  pulp  grinder,  requiring  only  1200  hp  under 
normal  running  conditions,  although  the  starting  conditions 
were  severe. 

Dr.  Steinmetz  stated  that  the  matter  of  pull-in  torque 
needs  more  study.  .\  sudden  jump  or  acceleration  of  speed 
from  a  definite  slip  to  zero  slip  is  required,  and  getting 
safely  past  this  point  is  often  more  important  than  the 
dead  drag  or  normal  load  torque. 

Speaking  of  the  round  type  versus  the  salient-pole  type 
of  rotor.  Mr.  F.  D.  Newbury  said  that  the  choice  depends 
mainly  on  the  cost,  the  salient-pole  type  being  the  cheaper. 
Mr.  W.  J.  Foster  corroborated  Mr.  Newbury's  view  of 
the  last  problem,  and  recommended  a  broader  polar  arc, 
equal  to  from  So  to  85  per  cent  instead  of  the  usual  60  to 
65   per  cent  of  the  pitch. 

Mr.  H.  M.  Hobart  stated  that  the  torque  of  the  round 
type  of  rotor  increases  all  the  way  up  to  synchronism,  but 
on  this  point  Mr.  Foster  took  issue  and  said  that  the 
torque   drops   at   pull-in. 

Mr.  W.  T^.  Merrill  added  that  large  induction  motors 
are  of  the  form-wound  type  and  that  if  synchronous  motors 
can  be  designed  with  equally  good  characteristics  thev 
will  become  very  useful  in  central-station  service. 

Touching  again  upon  the  two  types  of  rotor.  Dr.  Stein- 
metz claimed  that  the  definite-pole  type  is  inferior,  with 
respect  to  starting  torque,  to  the  uniform  reluctance  tvpe, 
but  the  reverse  is  true  at  pull-in.  \\'hat  is  needed  is  a  high- 
resistance  snuirrel-cage  for  starting  and  a  low-resistance 
cage  for  pulling  in.  .\s  betw-een  the  two  tvpes  of  rotor 
there  is  no  great  difference  and  the  choice,  he  said,  is' 
one  depending  mainly  on  economic  considerations. 

Specifications  for  Testing  Hic;ii-Voi.t.\(;e  Insulators 
In  an  effort  to  draw  up  a  "skeleton"  or  model  specifica- 
tion form  for  the  testing  of  insulators  the  high-tension 
transrnission  committee  secured  tw'o  tentative  specifications, 
one  by  Mr.  F.  W.  Peek,  Jr.,  written  from  the  viewpoint  of 
the  expert  tester  and  scientist,  and  the  other  bv  Mr.   T.  .A. 
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Sanford,  Jr.,  prepared  from  the  btandpoint  of  the  manufac- 
turer, l-rom  these  two  the  chairman  of  the  committee, 
Mr.  Percy  H.  Tliomas,  prepared  a  single  specification  em- 
bodying what  are  behevcd  to  be  the  best  features  of  the 
preceding  forms  as  well  as  suggestions  obtained  from  mem- 
bers of  the  high-tension  conmiittce  and  others.  Among 
the  topics  covered  in  the  specifications  arc:  Dielectric 
surface,  cement,  fragility,  design,  factory  tests,  arc-over 
tests,  corona,  voltage  balance,  uniformity,  impulse  tests, 
measurements,  mechanical  stress,  mechanical  inspection, 
protection  of  metal  parts,  galvanizing,  glazing,  absorption, 
crating,  rain  tests,  dew  tests,  breakdown,  corrosion,  wave- 
form of  test  voltage,  capacity  of  test  apparatus,  fre- 
quency, etc. 

Discussion 
In  discussing  the  paper  Mr.  Sanford  remarked  that 
nearly  every  high-tension  line  in  the  country  will  show 
visible  corona  in  perfect  darkness.  He  thought  that  Mr. 
Peek's  requirement,  of  no  sign  of  corona  at  one  and  three- 
tenths  times  line  voltage  too  severe,  as  most  insulators  will 
show  some  visible  corona  in  a  perfectly  dark  roof  at  less 
than  line  voltage. 

Mr.  L.  C.  Nicholson  read  a  communication  describing 
tests  on  about  200  insulator  units,  showing  that  there  is  a 
connection  between  the  dielectric  strength  or  puncture  volt- 
age and  the  mechanical  stress  or  load  imposed,  the  infer- 
ence being  that  the  dielectric  strength  of  a  unit  diminishes 
under  mechanical  stress.  These  results  Mr.  P.  H.  Thomas 
characterized  as  most  important  and  urged  the  need  of 
exhaustive  investigation  without  delay.  While  it  may  turn 
out  that  the  necessity  of  testing  insulators  electrically  while 
subjected,  prior  thereto  or  simultaneously,  to  mechanical 
stress  will  be  burdensome  upon  the  manufacturer,  such  a 
course  is  worth  while  if  the  results  seem  to  justify  it.  The 
point  was  also  raised  whether  the  Institute  should  formalh 
adopt  or  approve  an  insulator  specification,  and  whether  in- 
stead it  should  not  issue  rules  to  serve  as  a  guide  to  the 
writing  of  specifications. 

A  question  was  raised  by  Mr.  H.  VV.  Crozier,  San 
Francisco,  Cal.,  as  to  what  had  become  of  the  proposition 
once  advanced  that  every  unit  in  the  string  should  with- 
stand the  full  line  voltage,  and  also  whether  it  would  be 
necessary  to  stress  every  insulator  mechanically  in  the 
acceptance  test. 

Mr.  J.  B.  Taylor  read  a  communication  from  one  of  the 
Japanese  engineers  present,  describing  the  results  of  punc- 
ture tests  in  air  and  oil,  giving  values  for  the  latter  equal 
to  only  from  80  to  90  per  cent  of  the  former,  for  insulators 
of  Japanese  make.  This  was  explained  by  Mr.  F.  \V.  Peek. 
Jr.,  as  being  probably  due  to  electrostatic  field  concentra- 
tion in  the  oil,  but  domestic  insulators  do  not  act  in  that 
manner.  It  was  pointed  out  by  Mr.  P.  H.  Thomas  that  it  is 
undesirable  to  have  two  methods  of  tests  which  could  not  be 
distinguished  by  their  results. 

Mr.  L.  C.  Nicholson  drew  attention  to  the  desirability  of 
keeping  the  mechanical  stresses  as  low  as  may  be,  using 
two  or  more  strings  in  parallel  if  the  expense  is  not  pro- 
hibitive. There  are  other  things  about  insulators  which 
electrical  engineers  ought  to  know  but  do  not,  such  as  the 
effect  of  mechanical  loads  in  actual  service,  the  proper 
material  for  cement  or  a  substitute  for  it.  and  the  art  of 
ceramics.  Quoting  from  Mr.  A.  O.  Austin's  results,  he  said 
that  temperature  changes  alone  might  induce  porcelain 
stresses  as  high  as  400  lb.  per  sq.  in.,  while  from  his  own 
tests  1000  lb.  per  sq.  in.  might  cause  electrical  failure. 
There  is  also  the  fundamental  question  whether  the  type 
of  design  is  correct.  When  dry  a  string  will  flash  over  as 
an  entire  unit,  but  when  wet  will  flash  from  unit  to  unit, 
which  raises  considerable  doubt  as  to  the  design.  The 
suggested  specification,  he  thought,  was  good  as  far  as  it 
went,  but  incomplete.  F.ngincers.  he  declared,  should  go 
into  the  whole  problem  broadly  and  master  the  art  of 
manufacture,  giving  special  attention  to  the  mixing  room. 


Mr.  C.  O.  Mailloux  objected  to  the  last  point  and  said 
that  just  as  "the  shoemaker  should  slick  to  his  last,"  so 
should   the  electrical   engineer   keep  out   of   the   porcelain 
works  and  confine  himself  to  demands    for   final   result'- 
Calling  attention  to  the  great  variation  in  the  resisiivn 
of  water  with  the  impurities  present,  Mr.  P.  M.   LiiiC' 
recommended  that  rain  tests  should  be  made  with  distill. i- 
since  natural   precipitation   itself   is  pure.     Also,   he   >.; 
the  test  should  be  made  with  the  pin  grounded,  in  order 
reproduce  service  conditions. 

Mr.  II.  r.  Wreaks,  of  New  York  City,  advised  agaiii>i 
going  into  the  mixing  room,  illustrating  his  point  with  an 
example  of  the  difficulties  certain  engineers  plunged  them- 
selves into  by  attempting  to  specify  the  composition  of  cer- 
tain rubber  compounds  used  for  wire  insulation.  In  his 
experience  he  also  found  that  the  matter  of  crating  insula- 
tors for  shipment  is  very  important  from  the  practical 
point  of  view,  as  damage  in  transit  may  impair  the  insula- 
tor efliciency. 

Prof.  E.  E.  F.  Creighton,  speaking  of  vitrification  of  por- 
celain, said  that  it  seems  impossible  to  determine  what  it 
really  is  or  to  define  it.  But  if  the  manufacturers  rein 
to  make  the  necessary  researches  to  disclose  its  true  natin 
then  engineers  must  do  so.  There  are  other  things  to  con- 
sider, said  he,  besides  the  water  absorption  test.  Tempera- 
ture and  time  both  play  exceedingly  important  parts  in 
vitrification.  In  his  experiments  with  clays,  using  an  elec- 
tric furnace,  it  was  found  very  convenient  to  measure  tem- 
perature by  raising  an  incandescent  lamp  filament  to  equal 
incandescence  with  the  clay  mass,  by  sighting  the  former 
against  the  latter.  The  error  in  this  method  was  within 
about  10  deg.  in  1400  deg.  Upon  repeated  applications  of 
the  temperature  the  vitrification  increases,  but  less  rapidly 
and  finally  becomes  constant,  and  at  the  same  time  t' 
product  becomes  brittle.  Insulators,  the  speaker  said,  .r 
really  used  only  at  very  high  frequencies,  as  with  light- 
ning or  arcing  grounds.  The  phenomenon  of  corona  in  the 
air  acts  as  a  relief  or  safety  valve  under  excessive  electrical 
pressure.  Finally,  he  thought,  porcelain  will  be  treated  liktr 
any  other  insulation  and  never  stressed  above  a  certain 
percentage  of  its  ultimate  strength. 

Mr.  R.  D.  Mershon  said  that  questions  connected  with  the 
design  tests  should  be  disposed  of  first,  if  possible,  leavirj 
only  routine  tests  to  be  taken  up  when  the  manufacturer 
ready  to  deliver  the  product.  It  is  not  advisable,  in  h 
opinion,  to  go  into  ceramics,  but  he  suggested  some  joint 
Institute  meetings  with  ceramic  engineers.-  Porcelain,  said 
the  speaker,  is  more  unreliable  than  other  electrical  mate- 
rial, and  information  concerning  it  is  vague,  indefinite  and 
conflicting.  For  illustration,  a  piece  of  porcelain  which 
sustained  a  stress  of  2200  lb.  per  sq.  in.  fractured  when 
allowed  to  fall  to  the  floor.  An  oil  puncture  test  is  desir- 
able, but  the  trouble  is  to  determine  how  it  ought  to  be 
carried  out;  it  is  also  very  desirable  that  the  puncture  test 
when  applied  should  give  uniform  results,  or,  in  other 
words,  that  the  product  should  be  as  homogeneous  as  pos- 
sible. As  to  the  rain  test,  the  speaker  said  a  rate  of  i  in. 
rainfall  in  five  minutes  is  greater  than  ever  recorded.  In 
order  to  insure  a  factor  of  safety  under  such  service  condi- 
tions it  is  better  to  raise  the  test  voltage  than  to  increase  the 
precipitation  so  much  above  the  maximum  natural  rate. 
It  is  also  better  to  incline  the  axis  of  the  insulator  and  use 
a  vertical  spray  than  the  reverse.  He  pointed  out  that  the 
specifications  say  nothing  about  handling  the  insulator 
after  the  cementing  is  done,  although  it  is  very  important 
that  the  cement  should  not  be  permitted  to  freeze.  In 
practice  he  has  observed  no  difference  whether  the  flash- 
over  starts  over  the  string  as  a  whole,  or  from  unit  to 
unit,  and  in  any  case  the  breakage  of  units  results  from 
the  heat  of  the  "power"  arc.  1 

Continuing  the  discussion.  Mr.  E.  M.  Hewlett,  of  Schen-  J 
ectady.  N.  Y.,  said  that  the  general  design  is  the  first  point 
to  he  settled.    The  power  arc  will  always  throw  itself  clear 
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of  the  units  regardless  of  whether  the  string  flashes  over 
initially  as  a  complete  unit  or  from  disk  to  disk.  The  in- 
spectors at  the  factory,  he  said,  enjoy  the  "fireworks"  and 
hence  raise  the  rate  of  precipitation  until  they  occur.  An 
insulator  hanging  at  an  angle  is  under  the  advantage  that 
the  drip  generally  falls  clear  of  the  units  beneath ;  the  wind 
is  also  a  factor.  A  moisture-absorption  test  of  o.i  per  cent 
the  speaker  regarded  as  rather  severe  and  likely  to  raise  the 
cost.  It  is  very  important  to  call  for  uniform  material. 
Ceramic  workers,  said  he,  can  make  any  kind  of  porcelain 
wanted,  but  the  handling  of  the  product  during  the  process 
is  everything.  Different  kinds  of  clay  do  not  serve  equally 
well  for  all  designs  of  insulators,  but  some  varieties  serve 
better  under  given  requirements  than  do  others. 

Mr.  H.  W.  Crozier,  San  Francisco,  Cal.,  recommended 
the  tongue  or  taste  test  as  a  quick  means  of  discovering 
porcelain  having  absorption  defects,  while  defective  vitri- 
fication, he  said,  can  be  detected  on  sight  by  an  experienced 
inspector.  He  also  recommended  soaking  the  porcelain  in 
water  and  submitting  it  afterward  to  an  electrical  test,  as  a 
means  of  detecting  absorption.  Mr.  P.  \V.  Sothman,  New 
York,  pointed  out  that  the  same  insulator  will  not  give 
equal  service  everywhere.  He  was  opposed  to  attempting 
ito  devise  a  perfectly  general  specification  covering  every 
detail,  but  advised  a  separate  specification  for  each  job  and 
a  steadfast  adherence  to  it  in  each  case.  The  speaker  op- 
posed any  plan  to  tell  manufacturers  how  insulators  should 
be  made,  and  advised  limiting  the  specification  wholly  to 
results.  He  opposed  Mr.  P.  M.  Lincoln's  opinion  as  to  the 
use  of  distilled  water  in  the  spray  test,  and  said  that  in 
genera!  the  test  should  reproduce  as  far  as  possible  the 
actual  conditions  imposed  by  nature  in  the  locality  where 
the  insulators  will  be  used.  The  proposal  to  work  out  a  de- 
tailed specification  met  with  his  opposition,  and  he  preferred 
instead  a  set  of  notes  or  rules  for  general  guidance  in 
writing  specifications.  Prof.  C.  F.  Scott,  New  Haven, 
Conn.,  stated  that  in  his  opinion  the  proper  order  of  attack- 
ing the  question  was  as  follows :  Designing,  engineering, 
and  commercial  testing. 

The  Electric  Strength  of  Air 

In  the  fourth  paper  of  the  series  by  Messrs.  J.  B.  White- 
head and  T.  T.  Fitch  the  study  of  the  effect  of  pressure  on 
corona  formation  was  extended  to  include  wider  ranges  of 
pressure  and  diameters  of  conductor  than  were  attempted 
in  the  earlier  investigations.  The  results  reported  by  the 
authors  show  the  close  relation  of  the  observed  phenomena 
with  the  formula  by  Mr.  F.  W.  Peek.  A  lo-kw,  100,000- 
volt  transformer  supplied  the  energy.  For  the  pressure 
measurements  a  20-cm  iron  tube,  90  cm  in  length,  was  used, 
the  ends  being  fitted  with  fiber  insulating  caps  18  cm  long. 
.\  gold-leaf  electroscope  permitted  detection  of  the  begin- 
ning of  corona. 

Observations  made  with  carbon  dioxide  indicate  that  the 
critical  corona  intensity  is  independent  of  the  absolute 
density  of  the  gas  but  depends  on  the  number  and  spacing 
of  the  molecules  in  accordance  with  the  theory  of  secondary 
ionization.  The  critical  corona-forming  electric  intensity 
in  air  has  been  determined  over  the  range  of  pressure  from 
5  cm  to  108  cm  of  mercury  column  for  nine  sizes  of  round 
conductor,  including  diameters  from  0.23  cm  to  0.95  cm. 
The  ionization  theory  fails  to  show  why  the  critical  inten- 
>ity  varies  with  conductor  diameter  and  why  the  inten- 
sity with  respect  to  pressure  changes  does  not  follow  a 
inear  law.  Corona  begins  and  ends  at  approximately  the 
same  voltage  on  the  emf  wave,  indicating  that  the  rate  of 
onic  recombination  is  very  great. 

Precipitation  and  Positive  and  Negative  Corona 

In  experiments  reported  by  Mr.  W.  W.  Strong,  high- 
•oltage  alternating  current  taken  from  the  secondary  of  a 
ransformer  was  rectified  by  a  Lemp  synchronous  commu- 
ator.     The    coronas    produced    by    the    resulting    rectified 


current  were  then  used  to  remove  suspended  matter  from 
gases.  Wires  extending  through  the  center  of  grounded 
S-in.  cylinders  formed  the  discharge  electrodes. 

From  the  results  obtained  for  the  positive  and  negative 
coronas  it  is  seen  that  the  ionization  of  a  gas  affects  the 
two  coronas  differently.  Owing  to  experimental  difficul- 
ties it  could  not  be  shown,  as  hoped,  that  the  effects  of  the 
alternating-current  corona  were  the  additive  effects  of  the 
two  direct-current  coronas,  positive  and  negative.  For 
given  differences  of  potential  the  negative  corona  loss  is 
less  than  the  positive  corona  loss.  In  still  air  the  spark- 
ing potential  is  approximately  the  same  for  both  coronas, 
although  the  presence  of  even  a  small  air  current  permits 
the  potential  difference  to  be  raised  considerably.  Since 
the  negative  corona  is  much  more  uniformly  distributed 
about  the  active  electrode,  and  on  account  of  its  greater 


1     1 

1 

SPARK 

-Tml 

~ 

1 

1 

1 

1 

J 

jon 

r 

~" 

1 

/ 

t- 

... 

^  ^SPARKING 

/•> 

- 

% 

f/ 

'/ 

i.^ 

7 

A^' 

~ 

r^ 

f 

/.^ 

~~ 

~~ 

^/ 

.  / 

<"1 

~ 

yy 

^' 

%^ 

~ 

1 

..v-^^ 

y 

<P^ 

V 

^ 

<k'° 

"" 

~~ 

~ 

e 

y^-n 

~ 

~ 

— 

25  000 

30  000 
VOLTS 

3-5  000 

40  DC 

FIG.     4 WATTS    LOSS     OF    POSITIVE    AND    NEGATIVE     ELECTRODE 

Stability  as  regards  sparking,  the  negative  discharge  is  the 
most  suitable  for  electric  precipitation.  The  chamber  de- 
scribed has  a  capacity  for  cleaning  800  cu.  ft.  of  gas  per 
minute  and  consumes  about  300  watts  under  the  best  con- 
ditions of  negative  corona  operation. 

The  positive  corona  loss  in  both  room  air  and  ionized 
furnace  gas  is  about  the  same.  Increasing  the  air  velocity 
increases  the  sparking  potential  of  a  negative  corona  in 
ordinary  air.  The  corona  watt  loss  is  also  considerably 
greater  in  hot  ionized  gas  than  in  air.  The  positive  corona 
tends  to  go  over  to  an  oscillatory  spark  while  the  negative 
corona  is  more  easily  changed  into  an  arc  form  of  dis- 
charge. Presence  of  suspended  matter  in  gases  does  not 
affect  the  corona  currents  greatly,  but  in  hot  gases  it  in- 
creases the  sparking  potential,  probably  owing  to  the  dis- 
appearance of  the  smaller  ions.  The  presence  of  suspended 
matter  in  ordinary  air  decreases  the  sparking  potential. 
Corona  and  the  Dielectric  Strength  of  Air 

The  greater  dielectric  strength  of  air  at  the  surface  of 
small  conductors  was  long  attributed  to  a  condensed  film  at 
the  conductor  surface.  But  the  breakdown  gradient,  as 
expressed  by  Mr.  F.  W.  Peek,  Jr.,  in  a  third  Institute  paper 
on  the  subject,  suggesting  a  theory  of  rupture,  is  as  follows: 


'•''{'^-v) 


This  means  that  at  breakdown  the  gradient  is  always  con- 
stant and  equal  to  g„  2^1  k  y  r  cm  from  the  conductor  sur- 
face, independent  of  the  size  of  the  conductor.  The 
explanation  seems  to  be  that  energy  is  necessary  to  start 
rupture  and  that,  therefore,  rupture  cannot  start  at  the 
surface,  but  only  after  the  surface  gradient  has  been  in- 
creased to  gi;  in  order  to  store  the  rupturing  energy  be- 
tween the  conductor  surface  and  k  \/l-  cm  away  in  air, 
where  the  gradient  is  g„. 

According  to  the  above  theory,  if  the  wires  were  spaced 
very  close  together,  g,,  would  increase  in  value  in  order  to 
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store    sufficient    iiicrgy    to    sl;irt    rupture    in    the    limited 
distance. 

It  has  been  foiinil  that  the  gratlitnt  begins  to  increase  at 
a  spacing  of  2  A-  \'  r  ctu  and,  within  the  limits  of  the  tests, 
gf  values  as  high  as  200  kv  per  cm  or  500  kv  per  inch  have 
been  reached.  Spheres  were  used  in  these  tests  as  it  is 
impracticable  to  adjust  cylinders  at  small  spacings.  The 
electron  theory  may  also  be  nicely  applied  to  the  above, 
when  the  distance  it  \'  r  may  be  thought  of  as  the  "acceler- 
ating distance." 

(Jscii.i.oGKArmc  Sti'dv  of  Corona 

Mr.  Edward  Henneit  presented  a  paper  in  which  was  de- 
scribed a  method  of  obtaining  oscillograms  of  the  chari;- 
ing  current  of  a  lo-ft.  length  of  wire,  representing  cur- 
rent strengths  of  the  order  of  0.005  »"'P-  '^y  passing  this 
small  current  through  the  primary  of  a  i/ioo-millianip 
current  transformer  a  secondary  current  was  obtained  in 
the  latter  circuit  closed  through  the  oscillograph  vibrator. 
.\  large  number  of  oscillograms  illustrate  the  paper,  show- 
ing the  wave- form  of  the  charging  current  with  the  wire 
surrounded  by  corona,  etc.  For  obtaining  these  records  the 
air  pressure  surrounding  the  wire  was  reduced  to  o.i,^  cm 
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of  mercury.  .Among  the  effects  illustrated  may  be  pointed 
out  the  marked  asymmetry  in  the  current  after  corona  be- 
gins, the  relation  between  watts  loss  and  impressed  volt- 
age, the  beginning  of  the  corona  after  switching,  variation 
in  results  at  high  and  low  air  pressures,  distortion  of  wave- 
form due  to  ionization,  quadratic  relation  between  power 
expended  in  corona  and  impressed  voltage,  etc.  A  curve 
is  also  plotted  showing  the  relation  between  the  air  pres- 
sure and  the  voltage  required  to  cause  the  distortion  to 
ap|>ear  in  the  current  wave-form. 

Disctission 

Mr.  P.  M.  Lincoln  remarked  that  corona  loss  varies  as 
the  frequency,  and  apparently  while  it  requires  energy  to 
create  it,  a  less  amount  is  required  to  maintain  it.  This, 
he  thought,  leads  to  the  conclusion  that  there  could  be  no 
corona  with  continuous  emfs  and  asked  the  authors  to 
explain. 

Prof.  C.  V.  Scott  recounted  the  history  of  experimental 
researches  on  corona,  commencing  with  the  work  of  Mer- 
shon  and  Ryan  some  fifteen  years  ago.  He  also  com- 
mended the  authors  very  highly  for  the  latest  contributions 
to  the  subject. 

Mr.  L.  T.  Robinson,  Schenectady.  X.  Y.,  said  that  the 
details  of  these  researches  are  becoming  constantly  of  more 
interest  and  importance.  In  particular,  he  was  interested 
in  the  possibilities  of  measuring  high  voltages  by  means  of 
corona,  since  its  occurrence  is  noted  at  a  point  which  in 
each  case  is  defined  rather  sharply.  He  asked  the  authors 
to  discuss  this  point  especially.  The  speaker  also  com- 
mended Professor  Bennett's  careful  analysis  of  his  results 
Since  only  0.0025  ^^att  is  required  to  operate  the  oscillo- 
graph, said  Mr.  Robinson,  transformers  for  multiplying  the 
current  can  be  used  to  good  advantage.  Of  course,  this 
amount  of  power,  although  small,  is  considerably  larger 
than  the  amount  required,  for  example,  to  operate  some 
types  of  Weston  instruments,  which  need  something  on  the 
order  of  o.ooor  watt. 


Prof.  A.  Iv.  Flowers,  of  Columbus,  Ohio,  speaking  of 
precipitation  by  corona,  said  the  subject  has  a  considerable 
history  in  the  realm  of  physics.  I-'leming  and  Wilson  in 
i'lngland  have  Studied  it  and  Carpenter  has  investigated  it 
in  cement  mills  in  the  West.  The  speaker  touched  upon 
the  work  of  .Milner  in  luigland  on  high-frequency  corona, 
carrying  the  frequency  as  high  as  200,000,000  cycles  per 
second.  He  illustrated  Milner's  results  by  drawing  a  num- 
ber of  different  curves  on  the  blackboard  showing  wave- 
shapes. 

Mr.  J.  B.  Taylor  remarked  briefly  upon  a  differential 
method  of  measuring  corona  current  which  he  suggested 
several  years  ago  and  which  Professor  Bennett  had  em- 
ployed in  his  tests. 

Prof.  V.  Karapetofif,  of  Ithaca  N.  Y.,  asked  why  in 
Dr.  Whitehead's  paper  the  dielectric  strength  of  air  at 
rupture  should  be  50  kv  per  cm  instead  of  30  kv  or  the 
usually  accepted  value. 

In  reply  to  a  question  by  Mr.  P.  M.  Lincoln,  Prof.  \.  E. 
Flowers  said  that  Watson  in  England  had  investigated 
corona  phenomena  with  continuous  emfs  up  to  nearly  100 
kv.  Prof.  V.  Karapetoff  remarked  that  the  corona  energ)-- 
loss  curve  is  a  parabola  crossing  the  Y  ordinate  above  the 
origin,  thus  proving  that  there  is  some  loss  at  zero  fre- 
quency or  with  continuous  emfs. 

Dr.  J.  B.  Whitehead  then  closed  the  discussion  on  his 
paper,  remarking  upon  the  value  of  the  ionization  theory 
of  conduction  in  gases.  It  is  not  rational,  he  said,  that  an 
increased  gas  temperature  should  reduce  the  sparking 
potential,  and  he  attributed  such  a  result  to  the  presence  of 
solid  particles.  The  same  explanation  may  apply  to  the 
effect  of  air  in  motion.  He  took  occasion  again  to  ques- 
tion the  soundness  of  the  energy-zone  theory  advanced  by 
Mr.  Peek.  Speaking  of  Professor  Bennett's  work,  which  he 
praised  highly,  he  emphasized  the  importance  of  tempera- 
ture and  remarked  that  the  copious  ionization  referred  to 
is  instantaneous.  The  energy  loss  is  due.  he  said,  to  actual 
breaking  down  of  the  molecules  and  the  passage  of  a  con- 
duction current.  The  discrepancy  between  the  loss  curves 
for  parallel  cylinders  and  concentric  cylinders  is  accounted, 
for  by  the  difference  between  the  paths  in  the  two  cases. 
In  concentric  cylinders  the  paths  are  short  and  straight, 
while  in  the  case  of  parallel  cylinders  the  paths  deviate  and 
some  of  the  ions  fly  off  so  far  as  not  to  reach  their  destina- 
tion during  a  half-cycle.  Dr.  Whitehead  told  briefly  of  his 
work  in  developing  an  apparatus  to  measure  high  poten- 
tials by  means  of  corona,  which  he  hopes  soon  to  perfect 
and  to  describe  in  a  communication  to  the  Institute.  Reply- 
ing to  Professor  Karapetoff's  question,  he  said  that  the 
rupture  value  of  30  kv  per  cm  for  air  applies  only  to  parak, 
lel-plane  electrodes.  ii 

Mr.  W.  J.  Hammer,  New  York,  called  attention  to  the' 
properties  of  the  surfaces  of  certain  metals  and  the  effect 
of  chemical  reagents  upon  them,  with  a  possible  bearing  on 
corona  phenomena. 

Mr.  F.  W.  Peek.  Jr..  in  closing  described  the  character- 
istic curve  of  corona  loss,  which  he  said  would  pass  sub- 
stantially through  the  origin  if  extrapolated,  but  added  that 
in  all  probability  it  would  take  a  different  form  near  the 
origin,  at  lower  frequencies,  and  cross  the  )'  axis  at  some 
definite  value  corresponding  to  the  corona  loss  with  con- 
tinuous emfs.  But  between  25  and  60  cycles  lie  said  that 
his  empirical  formula  for  the  energy  loss,  which  varies  a' 
the  frequency,  is  correct.  In  conclusion  the  speaker  stated 
that  the  ionization  theory  can  hardly  be  accepted  as  yet  tc  , 
explain  all  high-tension  phenomena. 

Professor  Bennett  closed  very  briefly,  saying  that  the 
string  galvanometer,  in  reference  to  which  Professor  Flow- 
ers asked  a  question,  could  not  he  used  in  this  work  or 
account  of  its  long  period.  He  also  referred  to  a  hollow 
cylinder  enveloping  a  concentric  cone  which  had  been 
adapted  by  Professor  Ryan  for  measuring  high  potential 
bv  means  of  corona. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among-  Successful  Utilities 


New  Showrooms  in  St.  Louis 

The  Union  Electric  Light  &  Power  Company  opened  its 
new  electric  appliance  showrooms  at  the  headquarters  of 
the  company.  Twelfth  and  Locust  Streets,  St.  Louis,  on 
June  25.  On  the  opening  day  "electric  tea"  was  served, 
and  a  discount  of  10  per  cent  was  given  on  all  articles  pur- 
chased. Desk  fans,  vacuum  cleaners,  electric  flatirons, 
toasters,  coffee  percolators,  hair  curlers  and  driers,  elec- 
tric grills,  teapots  and  many  other  appliances  are  attrac- 
tively displayed. 


Utilizing  Fans  to  Drive  Fly  Chasers 

}|      An  attractive  and  practical  application  of  electric  drive 
■  is  employed  in  one  of   the   fruit   and  confectionery   stores 
run  by  Manusos  Brothers  of  Chicago.    The  store,  which  is 
.  at  the  corner  of  Van  Buren  and  State  Streets,  has  two  of 
'  its  walls  covered  with  plate-glass  mirrors.     In  the  summer 
I  it  is  difficult  to  keep  these  large  mirrors  spotless  on  ac- 
count of  the  flies.     To  eliminate  frequent  cleaning  an  end- 
'  less  tape,  about  0.75  in.  wide,  carried  horizontally  on  rollers 
and  supporting  vertical  strips  of  ribbon,  is  kept  in  motion  by 
;   belts  connected  to  the  pendent-type  electric  fans  already  in- 
stalled in  the  store.     The  ribbons  are  of  various  colors  and 
;  are  arranged  in  harmonious  combinations.     The  suspended 
i   ribbons,  which   are  spaced   about  4  in.   apart,  traveling   in 
one  direction  on  one  side  of  the  movable  belt  and  in  the 
opposite  direction   on  the  other  side,  give  a  very  pleasing 
;  efTect.     There  are  four  36-in.  pendent  electric  fans  in  the 
•  store,  and  three  of  these  are  belted  to  pulleys  which  drive 
i  the  endless  ribbon.    This  installation  required  only  a  slight 
addition  to  the  fans.     A  pulley  was  constructed  with  the 
support  of  the  fan  as  an  axis  so  as  to  be  driven  by  arms 
connected  to  the  fan  blades. 


Increase  in  Electrical  Energy  Output  at  Minneapolis 

Two  contracts  recently  secured  by  the  Minneapolis  Gen- 
eral Electric  Company  indicate  the  rate  at  which  new  busi- 
ness is  being  secured  in  the  Minnesota  city.  Figures  show 
that  the  weekly  electrical  energy  output  for  1913  has  in- 
creased from  35  to  50  per  cent  over  the  corresponding 
period  last  year.  One  of  the  latest  contracts  to  be  closed 
is  that  for  furnishing  the  L.  S.  Donaldson  Company  with 
electrical  energy  to  the  amount  of  846  hp.  The  Donaldson 
company,  which  owns  the  largest  department  store  in  Min- 
neapolis, has  operated  a  private  plant  for  several  years, 
making  it  one  of  the  display  features  of  the  store.  The 
contract  provides  for  shutting  down  the  private  plant  for 
seven  months  of  the  year.  During  the  winter  months  the 
Donaldson  company  plans  to  continue  operating  its  private 
plant  in  connection  with  furnishing  steam  for  heating  pur- 
poses. 

A  contract  covering  a  period  of  ten  years  has  also  been 
secured  by  the  electric  service  company  with  the  Minneapo- 
lis Malt  &  Grain  Company  for  furnishing  200  kw  at  2300 
volts.  This  contract  also  provides  for  shutting  down  a 
private  plant. 

Since  the  first  of  the  year  the  actual  connected  motor 
load  on  the   electric  service  company's  lines  has  been   in- 


creased 3500  hp.  although  this  figure  does  not  include  tfie 
above-inentioned  contracts.  During  the  same  period  the 
ligliting  load  has  been  increased  1503  kw.  A  large  force  of 
men  is  now  engaged  in  constructing  a  I2,ooo-hp  hydroelec- 
tric station  on  the  Mississippi  River  at  Coon  Rapids.  12 
miles  above  Minneapolis.  When  it  is  completed  the  energy 
developed  there  will  be  utilized  by  the  Minneapolis  com- 
panv  in  handling  the  rapidly  increasing  load. 


A  Fan  Campaign  at  Joliet,  111. 

The  Public  Service  Company  of  Xorthern  Illinois  has 
been  conducting  a  successful  electric-fan  sale  at  Joliet,  111., 
with   the   aid   of   the  decorated   delivery  wagon   illustrated. 


DEI.IVERIXG     ELECTRIC     FANS     AT    JOLIET.     ILL. 

Surmounting  the  roof  of  the  vehicle  is  a  large  fan  arranged 
to  run  idly  with  the  wind  created  by  the  motion  of  the  car. 
On  the  sides  of  the  car  body  are  also  signs  reading  "Elec- 
tric fans — solid  comfort — cost  0.25  cent  per  hour  to  oper- 
ate; $8  and  up."  During  recent  hot  spells  electric  fans 
have  been  delivered  by  the  wagonload  in  the  vicinity  of 
Joliet.  Mr.  W.  C.  Hill  is  superintendent  of  tlie  local  dis- 
trict for  the  Public  Service  Company. 


Ten  Essential  Points  in  Electric-Truck  Specifications 

Although  the  proper  selection  of  electric  trucks  is  an 
engineering  problem,  its  successful  solution  depends,  more 
than  anything  else,  upon  the  furnishing  of  accurate  funda- 
mental data  to  the  manufacturer  or  his  representative 
regarding  service  requirements.  The  following  funda- 
mental points  were  recently  quoted  as  essential  in  avoiding 
unsuitable  selections  of  equipment  which  prove  injurious  to 
purchaser  and  dealer  alike : 

1.  What  is  the  nature  of  the  routes  to  be  covered  in 
the  service?  Is  it  all  a  town  service  or  all  a  country  serv- 
ice, or  does  it  partake  of  both  characters? 

2.  What  is  the  general  character  of  the  streets  and 
roads?  -Are  lliev  comparatively  level  or  are  steep  hills 
numerous" 
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3.  What  are  the  distances  which  each  vehicle  must 
cover  in  a  day's  round  ? 

4.  What  is  the  character  of  the  load  to  be  carried?  is 
it  hght  but  bull<y,  or  heavy  in  comparison  with  the  bulk? 

5.  Are  the  packages  to  be  carried  of  large  size,  such 
as  heavy  furniture,  pianos,  safes  or  the  like,  or  are  they 
small,  such  as  groceries,  jewelers'  boxes,  light  dry  goods, 
etc.? 

6.  Are  the  goods  and  packages  of  such  a  nature  that 
they  must  be  protected  from  dust  and  rain  or  can  they  be 
carried  in  open  wagons  or  so-called  express  bodies? 

7.  Are  they  of  a  fragile  nature,  calling  for  unusually 
flexible  spring  suspension  if  the  load  be  moved  at  speed? 

8.  What  quantity  of  goods  will  usually  be  loaded  up  for 
each  trip?  Will  the  load  be  carried  the  full  distance  or  only 
half  the  distance?  Do  the  vehicles  ordinarily  return  empty 
or  are  they  partly  loaded  ? 

9.  What  is  the  most  convenient  body  construction  to 
admit  of  easy  loading  and  unloading  of  the  class  of  goods 
to  be  handled? 

ID.  Would  it  be  desirable  in  the  case  of  heavy  goods  to 
enable  the  power  of  the  motor  to  be  utilized  in  loading  or 
unloading? 


An  Illinois  Farmer's  Motor-Driven  Feed  Cutter 

Among  the  farm  customers  of  the  Public  Service  Com- 
pany of  Northern  Illinois  in  its  Lake  County  electrified 
agricultural  section,  northwest  of  Chicago,  is  a  dairyman 
who  uses  the  feed  cutter  illustrated  to  prepare  stock  food 
for  fifty  head  of  cattle.  With  the  aid  of  this  machine  he 
grinds  the  feed  at  a  cost  less  than  that  which  the  mill 
charged  for  the  same  service,  in  addition  to  saving  the 
time  and  trouble  of  transporting  the  raw  stuff  to  the  mill. 

The  lo-in.  International  grinder  used  is  mounted  on  a 
second-floor  gallery  so  that  the  feed  as  ground  can  be 
dropped  directly  down  to  the  cattle's  troughs.  The  10- 
hp  motor  which  drives  the  machine  is  installed  on  the 
ground  floor  of  the  barn,  operating  through  a  countershaft 
and  belts.  l-"or  two  feedings  daily  for  fifty  cattle  the  outfit 
need  be  operated  only  half  an  hour  daily.  Although  the 
farm  is  several  miles  from  the  town  limits,  the  rate  earned 
is  about  7  cents  per  kw-hr.,  and  the  customer's  bill  aver- 
ages $14  per  month.  This  is  less  than  the  cost  of  the  mill 
service  alone,  and  the  farmer  is  in  addition  saved  the  labor 
and  time  of  hitching  up  a  team,  loading  his  wagon,  driving 
several  miles  to  the  grist  mill,  waiting  his  turn  and  return- 
ing with   the   ground   supply.     .'\s   all   this   had   to  be  done 
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MOTOR-DRIVEM    FEED   CUTTER 

during  daylight  hours,  valuable  time  was  taken  from  other 
farm  duties. 

According  to  the  dairyman's  own  statement,  he  can  now 
grind  a  whole  day's  feed  in  the  time  formerly  required  to 
hitch  up  and  load  his  wagon.  The  grinding  can  be  done, 
too.  after  other  chores  about  the  place  are  completed,  and 
it  is  usually  not  started  until  the  evening  milking  is  done. 


The  machine  will  grind  twelve  bushels  in  twenty  niinuii 
Single-phase  4400-volt  energy  is  furnished  to  this  custom'  i 
from  an  extension  to  the  nearby  town  distribution  systin 
The  schedule  employed  begins  with  a  rate  of  9  cents  p' 
kw-hr.  maximum,  but  in  the  quantities  in  which  service  1 . 
here  used  an  average  rate  of  7  cents  per  kw-hr.  is  obtained. 


Electric  Ironing  in  Shirt- Waist  Factory 

The  accompanying  illustration  shows  a  portion  of  the 
ironing  section  of  the  shirt-waist  factory  of  Hugo  Du 
Brock  &  Company,  of  Chicago.    Electric  flatirons  are  uscil. 


USING    ELECTRIC    IRONS    IN    SHIRT-WAIST    FACTORY 


pilot  lamps  indicating  which  irons  are  in  circuit.  Thesej 
lamps  are  placed  in  the  iron  boxes  shown  to  the  left  of  the| 
center  line  of  operators.  Electricity  supplied  by  the  Com- 
monwealth Edison  Company  is  used  for  lamps,  motor  opera- 
tion and  industrial  heating  in  this  well-arranged  factory, 
."sewing  machines  and  cloth  cutters  are  driven  electrically. 
In  the  pressing  department  9-lb.  irons  are  used.  The 
distribution  board  has  a  capacity  for  six  electric  irons  on 
each  side.  Each  iron  is  always  at  the  right  temperature 
for  quick  and  effective  work  and  rests  on  an  automatic 
regulating  stand  when  not  being  used.  If  an  iron  is  to  be 
idle  for  some  time,  it  is  switched  off  altogether  by  hand. 
hut  otherwise  the  automatic  current-regulating  stand  is 
very  useful,  as  it  reduces  the  flow  of  electricity  when  the  1 
iron  is  placed  upon  it.  preventing  undue  heating  and  waste 
of  energy. 


Metered  Versus  Flat-Rate  Steam-Heating  Service 

The  advantages  of  metered  steam-heating  service  over 
flat-rate  schedules  of  charging  were  pointed  out  in  the  re- 
port of  the  meter  committee  of  the  National  District  Heat- 
ing Association  at  the  latter's  convention,  which  was  held 
at  Indianapolis. 

T'lat  rates  are,  for  instance,  inequitable  among  customers. 
In  OTIC  Illinois  city  the  steam  used  per  square  foot  of  flat- 
rate  radiation  ranged  from  150  lb.  to  3000  lb.  per  season. 
Flat  rates  also  make  customers  extravagant,  causing  wastes 
which  are  a  burden  on  the  whole  system.  Where  the  com- 
pany installs  temperature-control  devices  the  inspection  and 
maintenance  necessary  for  these  will  largely  offset  the  cost 
of  maintaining  and  inspecting  meters. 

The  accompanying  table  shows  the  comparative  steam 
consumption  and  income  for  the  seasons  of  1910-11  and 
1911-12  for  a  large  heating  company.  Up  to  and  including 
the  season  of  1910-11  the  buildings  in  this  table  were  on  a 
flat  rate.     These  flat  rates  were  based  on  the  consumer's 
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figures  as  to  what  it  would  cost  him  for  heating.  There 
were,  all  told,  fourteen  customers  enjoying  a  flat  rate.  Dur- 
ing the  summer  of  191 1  the  company  "signed  up"  thirteen  of 
these  customers  on  a  meter  rate,  losing  one  customer.    These 


were  installed,  240  out  of  260  customers  being  thus  equipped. 
For  the  next  season  the  income  from  the  heating  business 
increased  from  a  flat-rate  business  of  $17,500  to  $23,000 
under  metered  conditions,  a  gain  of  $5,500.     Despite  the 


COMPARATIVE  STEAM  CONSUMPTION  AND  INCOME 


Nature  of  Building 

Radiation, 
Square 
Feet 

Season  1910-11 

Season  1911-12 

Per  Cent  Difference 

1000  Lb. 

Income 

1000  Lb. 

Income 

Steam 

Income 

6,738 
950 
4,085 
1,212 
6,421 

7,006 
2,950 
2,748 
18,000 
1,908 

25.000 
2,364 
2,300 

3,189 
673 
797 
755 

2,863 

2,596 
2,651 
3,236 
13,925 
1,465 

18,058 
13,329 
22,500 

SI,  200. 00 
195.90 
358.65 
175.00 
670.00 

960.00 
425.00 
650.00 
3,000.00 
450.00 

3,500.00 

370.00 

3,500.00 

3,552 
720 
726 
877 

3,566 

3,405 
1  ,470 
3,330 
13,231 
14,498 

22,066 

1,383 

24.705 

SI, 470. 40 

374.75 

376.80 

448.05 

1,387.40 

1,361.30 

689.05 

1,335.25 

4,034.60 

686.30 

5,295.84 

653.30 

5,929.20 

+  11 
+    7 

—  9 
+  16 
+  24 

+  31 
—45 
+   3 

—  S 
+    3 

+  22 
+   4 
+   9 

+    22 

+   91 

+   5 

+  156 

+  100 

+    41 

+    61 

Hotelt        . .             ... 

+  105 

+    34 

+    52 

Office  buildingt.                                               

+    51 

+    76 

+    70 

•20  per  cent  of  apartments  empty.        fSteam  used  for  other  purposes  beside  heating. 


thirteen  are  still  connected  to  the  central  station  and  are 
satisfied. 

The  season  of  1910-11  had  average  weather  conditions, 
but  during  the  season  of  1911-12  the  temperature  was  con- 
siderably below  the  average.  Accordingly,  in  this  table,  on 
account  of  the  weather  conditions,  the  economies  practised 
by  the  consumers  do  not  show  up  very  clearly,  but  the  meter 
records  for  this  season,  1912-13,  show  in  most  cases  a  very 
large  decrease  as  compared  with  the  corresponding  period 
of  the  two  previous  years.  This  table  shows  a  large  in- 
crease in  the  income  during  the  season  of  1911-12  as  com- 
pared with  a  small  increase  in  steam. 

The  schedule  illustrates  the  way  in  which  the  change  to 
meter  basis  affects  the  use  of  steam.  The  first  result  is  an 
increase  in  the  monthly  bill.  The  customer  comes  to  the 
company  to  know  why  the  bill  has  increased  and  wants  to 
learn  some  way  by  which  the  bill  can  be  cut  down.  The 
same  suggestions  which  were  disregarded  when  steam  was 
sold  on  a  flat-rate  basis  then  become  very  interesting  to 
the  customer,  and  economies  are  immediately  put  into 
operation. 

In  the  discussion  which  followed  the  report  Mr.  E.  Dar- 
row,  Indianapolis,  observed  that  in  operating  a  district- 
heating  business  service  is  the  prime  requisite  and  that  a 
tendency  to  economize  may  interfere  with  the  consumer's 
comfort.  Metered  service,  he  added,  tends  to  develop  peak- 
load  characteristics,  while  the  flat-rate  demand  continues 
twenty-four  hours  a  day. 

Mr.  H.  R.  Wetherell,  of  Peoria,  111.,  cited  an  Illinois  city 
in  which  the  use  of  meters,  he  said,  had  increased  the 
revenue  by  50  per  cent  while  cutting  the  coal  bills  in  half. 
Experiments  which  he  reported  confirmed  the  suspected 
fact  that  under  flat-rate  conditions  a  radiator  might  easily 
consume  twice  as  much  on  a  35-deg.  day  with  the  windows 
open  as  on  a  zero  day  with  windows  properly  shut. 

Mr.  C.  R.  Bishop,  Lockport,  N.  Y.,  told  of  a  recording 
device  used  in  San  Francisco  by  means  of  which  each  rota- 
tion of  the  metal  test-dial  pointer  is  electrically  registered 
op  a  Bristol  recording  instrument,  showing  the  hours  of  the 
day  or  night  at  which  the  high  demands  occurred.  The 
mechanism  is  operated  by  a  couple  of  dry  cells,  and  the 
complete  equipment  costs  only  about  $20.  Clocks  are  also 
used  to  control  butterfly  values  in  customers'  steam  mains, 
shutting  off  or  turning  on  the  supply  at  any  predetermined 
time. 

Mr.  L.  T.  Mason,  Hornell,  N.  Y.,  reported  that  after 
fourteen  years'  operation  of  a  combination  electric  and 
Steam-heating  plant  the  use  of  flat  rates  had  made  the  heat- 
ing proposition   a   losing  one.     Recently,   however,   meters 


fact  that  a  greater  cubical  content  was  heated  during  the 
latter  season,  the  coal  consumed  decreased  by  2763  tons, 
saving  $6,500  in  fuel  bills. 


A  Washing-Machine  Contest  at  Chicago 

To  the  person  preparing  the  best  arguments  setting  forth 
the  savings  effected  by  electric  washing  machines  the  Elec- 
tric Shop,  Chicago,  offers  to  give  an  eighty-five-dollar 
Federal  electric  washing  machine.  No  conditions  are  at- 
tached to  this  competition,  in  which  anyone  is  permitted  to 
take  part. 

Creation  of  interest  in  the  machines  is,  of  course,  the  pur- 
pose of  the  campaign  which  is  being  carried  out  with  the  aid 
of  newspaper  advertising,  circular  matter  and  personal 
solicitation.  Following  the  newspaper  advertisements  cir- 
culars were  sent  out  to  a  list  of  25,000  names,  while  others 
were  handed  to  visitors  at  the  Electric  Shop.  Any  person 
entering  into  this  contest  is,  of  course,  already  necessarily 
convinced  of  the  advantages  to  be  gained  from  the  use  of 
the  machines,  so  that  the  way  of  the  solicitor  to  make  sales 
is  well  paved  at  the  outset.  To  aid  contestants  in  preparing 
their  list  of  savings,  blanks  are  furnished  with  spaces  for 
estimating  wages,  food  and  car  fare  for  washerwomen  and 
servants,  labor,  fuel,  soap,  wear  and  tear  on  clothing  and 
materials  washed,  tearing  off  buttons,  laundry  damage  and 
loss,  cleaners'  bills,  time,  space  occupied,  damage  from 
steam,  time  needed  for  boiling,  and  advantage  accruing  to 
health. 

It  had  not  been  expected  that  many  direct  sales  would  be 
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effected  by  this  advertising,  the  returns  hoped  for  being 
principally  in  the  form  of  general  publicity.  However,  the 
returns  from  the  newspaper  advertising  have  already  been 
entirely  satisfactory,  and  it  is  evident  that  the  campaign  will 
be  successful  financially.  The  arguments  and  testimony 
obtained  will  also  furnish  valuable  material  for  use  in  future 
advertising  campaigns. 
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Illumination  and  Wiring 

Electrically  Lighted  Tennis  Court 

l^leclricily  lor  ligliting  tenuis  courts  at  night  has  been 
introduced  in  the  suburbs  of  Brooklyn,  \.  V.,  with  success. 
Tlie  ilhistration  shows  a  typical  installation  at  King's 
Lawn,  situated  near  Ocean  Boulevard  on  the  road  to  Coney 
Island.     This  section  of  Brooklyn  is  being  developed  by  a 
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progressive  builder,  who  not  only  completely  eiiuips  his 
houses  for  electric  service  but  as  an  added  inducement  to 
purchasers  of  homes  offers  the  free  use  at  night  of  a  regu- 
lation tennis  court  lighted  with  tungsten  lamps.  The  total 
equipment  consists  of  fifty-two  loo-watt  lamps.  l~orty  of 
the  lamps  are  placed  over  the  court  proper,  appro.ximately 
20  ft.  above  the  ground,  and  give  an  excellent  distribution 
of  light.  The  rest  are  attached  to  the  net  framework  that 
surrounds  the  court.  As  tennis  is  played  practically  every 
night  from  sunset  to  midnight,  the  consumption  of  energy 
is  such  as  to  make  it  a  desirable  load. 


Street-Lighting  Changes  at  Hannibal,  Mo. 

The  street-lighting  system  of  Hannibal,  Mo.,  operated 
by  the  local  municipal  electric  plant,  has  in  the  last  year 
been  changed  from  6.6-anip  series  inclosed  arcs  to  a  com- 
plete system  of  series  tungsten  lighting.  The  change  was 
made  in  accordance  with  plans  and  recommendations  bv 
The  Arnold  Company  of  Chicago,  which  is  consulting  engi- 
neer for  the  municipality  of  Hannibal  on  matters  con- 
nected with  its  electric-lighting  plant.  The  engineer  made 
a  careful  survey  of  the  city,  block  by  block,  noting  the  ad- 
visable locations  for  lamps,  and  plans  were  outlined 
accordingly. 

The  rdd  system  consisted  of  1 16  6.6-anip  series  inclosed 
carbon  alternating-current  arc  lamps,  of  which  eighty-five 
were  located  on  brackets  or  span  wires  at  street  intersec- 
tions and  thirty-one  were  on  eight  high  steel  towers.  There 
were  also  iiS  series  80-cp  tungsten  lamps  operated  on  the 
same  circuits.  The  arc  lamps  were  mostly  located  in  the 
central  part  of  the  city  and  were  spaced  one  block  apart. 

The  general  plan  adopted  in  making  the  change  was  to 
substitute  a  200-cp  scries  tungsten  lamp  at  all  the  more  im- 
portant corners  in  the  central  part  of  the  city  which  had 
been  generally  served  by  arc  lamps.  The  towers  were 
taken  down.  .\t  corners  further  away  from  the  business 
center  ico-cp  series  tungsten  lamps  were  used.  A  total  of 
415  lamps  were  installed.  The  result  has  been  a  marked 
improvement  in  the  illumination.  At  the  same  time  there 
has  been  a  reduction  in  the  voltage  required  for  each  series 
circuit,  so  that  with  the  present  series  regulators  at  the 
station  more  extensions  of  the  street-lighting  svstem  will 
be  possible  than  if  the  arcs  ha<l  been  retained. 


1  he  financial  report  of  the  plant  for  the  year  enilcd  -May 
I,  1913,  shows  that  the  expense  of  the  change  (which  con- 
sisted mostly  of  locating  some  new  lamps  and  substituting 
tungsten  brackets  for  arc  lamps)  was  made  out  of  operat- 
ing expenses,  and  that  still  the  operating  expenses  not  in- 
cluding depreciation  were  but  61  per  cent  of  the  gross 
ccipts.  The  city  owns  a  very  economical  compound  c 
dcnsing  plant  and  sells  considerable  energy  to  manufac- 
turers, hence  the  good  showing.  The  plant  is  under  the 
supervision  of  Mr.  .\.  M.  Nipper. 


Postal-Car  Lighting 

In  an  address  before  the  Chicago  Section  of  the  llluiin- 
naiing  Engineering  Society,  June  2-j,  Mr.  A.  J.  Sw« 
.Milwaukee,  Wis.,  discussed  the  results  obtained  from  ■ 
recent  Baltimore  &  Ohio  Railroad  postal-car  tests,  d 
concerning  which  were  presented  in  these  columns  Mar 
29,  1913.  Mr.  Sweet  took  part  in  these  experiments,  wi 
were  conducted  at  Washington.  The  subjects  investig.a 
included  efficiency  of  various  types  of  lamps  anil  reflect^ 
shadow  effects,  eye  efficiency,  required  intensity  and  ' 
tribution  of  units. 

As  postal  clerks  have  to  work  under  considerable  pr 
sure  from  eight  to  ten  hours  at  a  stretch,  eye   fatigue 
considered  by  Mr.  Sweet  as  the  governing  factor  in  speci- 
fying the  amount  of  illumination  required.    Tests  were  con- 
fiucted   with   cars   stationary   and    in    motion   to    ascertain 
whether  the  amount  of  illumination  required   varied  any. 
.According  to  the  data  obtained,  it  appears  that  a  car  in 
motion   requires  less  illumination  than  one   standing  still. 
This,  how-ever,  may  be  accounted  for  by  the  fact  that  the 
men  who  took  the  stationary   readings  came  into  the  c  t- 
froni  outside  so  that  their  eyes  did  not  become  fully  ace 
tomed  to  the  artificial  light  as  was  the  case  when  the  ■ 
was  in  motion  and  the  observers  were  kept  inside  all  of  ilu 
time. 

Standard   postal   cars   are   divided    into    several    sections 
each   of   which   had  to  be  studied  separately  to  determint 
the  means  of  obtaining  the  best  results.     In  each  end  of  tli' 
curs  are  sack  storage  portions  in  which  close  visual  insj 
tion    is    not    required.      Sack-rack    sections    require    ni' 
illumination,  but  as  experienced  postal  clerks  sort  the  mai 
nuchanically,  the  amount  of  illumination  does  not  have  t' 
be  so  great  as  would  ai)pear  at  first  thought.     The  letter 
case  wings,  on  the  other  hand,  require  the  best  illuminatioi 
and  of  such  a  character  that  no  shadows  are  cast  on  tin 
letters  which  the  clerks  are  sorting.     In  front  of  the  K: 
racks,  which  are  arranged  on  a  semi-cylindrical  surfaci . 
a  sorting  table  about   waist  high.     Standing  as  the  cUri 
does  in  front  of  this  table,  it  is  necessary  to  receive  boti 
vertical  and  cross  light  in  order  to  avoid  shadows,  to  y: 
vent  direct  reflection  into  the  eyes,  and  to  prevent  glare 
a  level  with  the  eyes  due  to  light  reflected  from  the  lal 
on  the  letter  racks. 

.\dvocates  of  half-deck  lighting  declare  that  this  syst 
.gives  more  uniform  illumination  than  the  center-deck  - 
tern,  but  the  tests  seem  to  show  that  for  postal-car  ligbi 
one  .system  is  as  good  as  the  other.  Mr.  Sweet  is  confi.: 
that  the  half -deck  system  will  become  less  and  less  popi: 
as  it  causes  harmful  reflections  into  the  eyes.  He  fax  < 
the  center-deck  system  as  less  light  is  reflected  in  ■ 
clerks'  eyes  when  sorting  inail. 

The  best  spacing  found  was  5  ft.  center  to  center,  for 
types  of  reflectors  with  50-watt  lamps.  Seven  and  one-li:. 
foot  spacing  was  also  found  sufficient,  but  the  arrangen- 
of  the  car  did  not  permit  of  dividing  the  lighting  into  -^ 
tions  as  well  as  with  the  5-ft.  spacing,  on  account  of  o\  > 
lapping  of  the  light  of  the  larger  units  which  would  \\.. 
to  be  used  with  the  lotiger  spacing.  Another  feature  ; 
corporated  in  the  sample  specifications  drawn  up  after 
study  of  the  data  was  the  placing  of  the  lamps  in  the: 
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respective  reflectors  so  that  when  the  eye  is  raised  20  deg. 
no  filament  can  be  seen  from  any  part  of  the  car.  The 
minimum  illumination  which  should  be  allowed  according 
to  these  specifications  is  2.25  ft.-candles  for  close,  intense 
work.  This  value  was  obtained  by  taking  an  average  of  the 
minimum  readings  given  by  the  men  running  the  tests  as 
ample  illumination. 

Color  of  head-lmings  was  another  subject  investigate!' 
to  see  if  it  had  any  etTect  on  the  amount  of  useful  light  re- 
ceived. Even  with  a  change  in  reflection  coefficient  of  10 
to  50  per  cent  it  was  found  that  the  useful  light  was  in- 
creased only  10  per  cent  at  the  most.  As  maintenance  is  a 
large  item  in  keeping  a  white  ceiling  clean,  it  was  consid- 
ered better  to  use  larger  lamps.  This  statement  applies,  of 
course,  only  to  direct  illumination;  when  indirect  illumina- 
tion is  employed  the  color  of  the  head-lining  has  a  con- 
siderable effect  as  one  would  expect.  It  was  found  in  these 
tests  that  indirect  lighting  was  satisfactory  in  every  case, 
but  the  additional  energy  consumption  of  such  a  system 
would  hardly  warrant  its  use  on  railway  cars  where  storage 
batteries  have  to  be  carried. 

In  closing  Mr.  Sweet  said  that  other  types  of  railway 
cars  and  street  cars  should  receive  separate  study,  as  each 
type  has  to  meet  different  requirements.  Experiments  be- 
ing conducted  in  Cleveland  at  the  present  time  by  the  com- 
mittee on  illumination  of  the  Railway  Electrical  Engineers' 
Association  are  intended  to  apply  to  railway  cars  of  all 
types  and  are  being  carried  out  in  considerable  detail. 


,1,,  House-Wiring  Campaigns 

JH  p  Workmen  are  usually  preferred  about  the  house  when 
:«>  i  the  doors  and  windows  are  open,  or  better  still  when  no 
£t^one  is  at  home  and  the  owner  is  enjoying  himself  at  the 
!-  ( seashore  or  in  the  mountains.  Even  the  dwellers  in  flats 
manage  to  gain  a  respite  from  the  heat  of  the  city  and  are 
5 -glad  if  the  landlord  takes  advantage  of  their  absence  to 
1:1  i  make  needed  repairs  or  improvements.  Therefore  the  hot 
■if summer  months  open  up  opportunities  for  the  wiring  of 
•fi'iold  houses  and  flats  which  many  central-station  companies 
u'fart  not  backward  in  grasping.  By  means  of  cleverly  writ- 
riSten  and  well-illustrated  literature  the  lesson  is  driven  home 
ei  that  the  wiring  of  an  old  dwelling  or  apartment  does  not 
!:■  mean  ripping  things  up,  smashing  walls  and  ceilings  and 
!i«i  leaving  the  place  as  though  a  cyclone  had  struck  it.  Elec- 
ikftrical  contractors  who  make  a  specialty  of  such  w^ork  man- 
it  |  age  to  complete  a  wiring  job  without  so  much  as  a  speck 
(,;(of  dirt,  and  were  it  not  for  the  switches  and  fixtures  and 
':'■ '  the  electric  light  itself  the  householder  would  hardly  be- 
lieve that  his  place  had  been  wired.  Even  with  the  visible 
:■  evidence  it  is  a  source  of  wonder  to  him  how  the  work 
til  could  have  been  done  from  within  without  leaving  some 
ijifjiitrace  of  the  workman's  hammer.  One  company  that  has 
accomplished  quite  an  amount  of  this  kind  of  work  is  the 
.;i  I  United  Electric  Light  &  Power  Company,  of  New  York 
^s.-City,  and  a  particularly  telling  set  of  photographs  of  apart- 
n^fments  on  its  circuits  in  the  process  of  being  wired  was 
ijiifShown  in  the  Electrical  World  of  May  31.  Mr.  J.  Becker, 
iiiii''ic  general  sales  agent  of  the  company,  has  been  very  suc- 
,((f,(cessful  in  his  active  campaign  among  the  owners  of  un- 
.'jliwired  dwellings  in  the  uptown  sections  of  New  York  City, 
land  certainly  the  work  done  by  the  United  Electric  Light 
;j|l&  Power  Company  indicates  very  forcibly  what  might  be 
jjlj. [accomplished  elsewhere  as  well.  As  shown  in  the  issue 
jdinoted  above,  disorder  does  not  attend  the  wiring  of  finished 
,ij.(houses,  and  if  this  is  brought  to  the  attention  of  the  owner 
j,j,  or  tenant,  and  the  cleanliness,  convenience,  comfort  and 
futility  of  electricity  are  accentuated,  it  ought  to  be  an  easy 
matter  to  add  his  name  to  the  list  of  the  company's  patrons. 
I  he  summer  season  is  a  particularly  opportune  time  in 
ijjiWhich  to  sing  the  praises  of  electricity. 


St.  Louis  Company's  Trade-Mark  Sign 

One  of  the  most  beautiful  of  central-station  electric- 
sign  displays  is  tliat  recently  completed  by  the  Union  Elec- 
tric Light  &  Power  Company,  St.  Louis,  on  the  roof  of  its 
office  building,  at  Twelfth  and  Locust  Streets.  This  huge 
sign,  75  ft.  in  height  and  containing  1500  lamps,  represents 
the    Union    Electric    Company's    trade-mark,    in    which    a 


TRADE-M.\KK     SICN.     ST.     LOUIS,     .MD. 

horseshoe  magnet  and  the  words  "Union  Electric  Service" 
are  prominent  features.  The  steelwork  for  the  display 
alone  weighs  20  tons,  and  the  roof  had  to  be  specially 
reinforced  from  the  building  structure  to  make  sure  of 
supporting  this  extraordinary  weight.  Each  pole  of  the 
magnet  is  7  ft.  across,  and  the  letters  themselves  are  7  ft. 
high.  Ten-watt  and  25-watt  tungsten  lamps  make  up  the 
display,  which  is  controlled  by  a  flasher  mechanism  that 
lights  parts  of  the  sign  in  succession,  meanwhile  keeping 
up  the  appearance  of  flowing  movement  along  the  "lines 
of  force"  between  the  poles  of  the  magnet. 

The  L^nion  Electric  Light  &  Power  Company's  trade- 
mark sign  here  described  was  erected  and  is  being  main- 
tained bv  the  Brilliant  Sign  Coni'janv,  St.  Louis. 


Recent  Telephone  Patents 

Repeater  Device 
Mr.  S.  G.  Brown,  of  London,  England,  is  the  inventor 
of  a  device  for  reinforcing  telephone  currents,  the  novelty 
lying  in  the  microphonic  contact  of  the  retransmitter  part. 
The  contact  is  supported  upon  a  reed  of  steel  and  an 
adjustment  is  effected  partly  through  magnetic  influence. 
.\  steady  current  is  carried  through  both  the  contact  and 
an  adjacent  electroma,gnet,  and  the  contact  pressure  is  auto- 
matically adjusted  so  that  it  will  maintain  sufficient  current 
to  provide  a  balanced  condition. 

Party-Line  System 
Tw^o  patents  have  recently  been  issued  covering  party- 
line  systems  in  which  eavesdropping  is  made  known  to  the 
parties  who  are  legitimately  using  the  telephones.  In  the 
system  patented  by  Mr.  J.  W.  Nilsson,  of  Balfour,  N.  D., 
a  detector  is  provided  which  is  actuated  each  time  a  hook 
switch  moves  up  or  down.  These  devices,  of  which  there 
is  one  at  each  station,  arc  equipped  with  a  motor  which 
drives  a  code  wheel  adjusted  to  the  ringing  code  of  the 
station  at  which  it  is  situated.  The  motor  rotates  the  code 
wheel  once  and  stops  and  during  this  rotation  an  identify- 
ing series  of  buzzers  is  introduced  upon  the  line. 
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Letters  tojhe  Editors 

The  Myriawatt 

To  the  Editors  of  the  Electrical  World: 

SiKs;— I  have  read  Mr.  VV.  D.  Weavers  conimunicalion 
m  your  issue  of  June  28  with  a  great  deal  of  interest  as  it 
seems  to  indicate  how  didkult  it  is  to  present  a  perfectly 
plain  and  simple  proposition  in  such  a  way  that  "he  who 
runs   may   read." 

In  the  first  place,  as  one  of  the  authors  of  the  use  of 
the  term  "myriawatt,"  I  have  endeavored  to  emphasize  on 
ail  occasions  the  fact  that  it  is  merely  a  multiple  of  the 
liighly  respectable  watt,  and,  further,  that  neither  of  us 
has  ever  meant  to  discredit  its  parent,  the  watt,  or  its 
brother,  the  kilowatt. 

Mr.  Weaver  seems  to  complain  that  the  myriawatt  is 
meant  to  be  used  for  a  trade  name  and  attached  to  each 
boiler  as  a  measure  of  size.  Let  me  reassure  him  at  once 
upon  this  point  by  referring  to  the  paper  presented  at  the 
June,  1912,  convention  of  the  A.  L  E.  E.  Quoting  from 
the  opening  paragraph  of  that  paper:  "The  object  of  this 
conununication  is  to  introduce  a  new  unit  of  power  which, 
if  adopted,  will  afford  a  basis  of  comparison  of  all  con- 
verters of  energj-,  thermal  and  mechanical,  and  also  will  be 
international  in  its  character,  as  it  is  merely  a  new  mul- 
tiple of  the  watt."  Again  quoting  from  that  paper:  "The 
last  two  are  practically  the  same,  differing  by  only  2  per 
cent.  The  usual  practice  is  to  rate  water-tube  boilers  on 
the  basis  of  one  boiler-horse-power  per  10  sq.  ft.  of  heat- 
ing surface.  "With  modern  plants,  notably  those  in  marine 
service,  operating  at  from  two  to  five  times  this  rating,  the 
ordinary  method  of  determining  nominal  boiler  capacity 
could  be  stretched  2  per  cent  without  materially  aft'cclin}; 
the  present  rating;  i.e.,  the  boiler  might  be  rated  at  34.150 
H.t.u.  per  hour  for  each  10  sq.  ft.  of  heating  surface, 
instead  of  at  33.47  B.t.u.  per  hour  for  each  10  sq.  ft.  of 
heating  surface.  The  myriawatt  as  a  unit  of  boiler  or  pro- 
ducer output,  and  correspondingly  a  unit  of  input  to  all 
kinds  of  dynamical  machinery  is  fixed  in  value  by  the  watt, 
and  by  its  very  sound  gives  a  clew  to  its  meaning." 

It  is  here  distinctly  recognized  that  there  is  no  fixed  ratio 
between  the  heating  surface  of  a  boiler  and  its  output  in 
heat  units,  and  further  that  the  existing  trade  rating  of  10 
sq.  ft.  of  heating  surface  is  not  referred  to  as  a  boiler 
horse-power,  but  the  evaporation  of  34.5  lb.  of  water  from 
and  at  212  deg.  Fahr.  is  the  unit. 

Boilers  are  now  usually  sold  (as  in  European  practice) 
upon  the  basis  of  square  feet  of  heating  surface  covered  by 
water,  and  the  term  boiler-horse-power  is  used  but  rarely  in 
negotiations  concerning  the  purchase  of  boilers  for  power 
purposes,  owing  to  the  well-recognized  fact  that  we  are 
able  to  obtain  from  three  to  five  times  as  much  output  from 
a  given  surface  as  formerly  obtained. 

Once  and  for  all,  then,  the  myriawatt  is  not  meant  to 
apply  to  boilers  but  to  their  input  in  heat  units  in  the  coal 
or  their  output  in  heat  units  in  steam,  as  well  as  to  other 
purposes  outlined  in  the  paper  referred 'to. 

The  term  boiler-horse-power  is,  however,  one  used  every 
day  in  making  tests  of  the  output  of  boilers,  and  the  neces- 
sity of  some  unit  of  evaporation  is  obvious.  The  accidental 
discovery  that  one  myriawatt  was  approximately  equal  to 
the  heat  units  required  to  evaporate  34.5  lb.  of  water  from 
and  at  212  deg.  Fahr.  naturally  suggested  the  logic  of  using 
the  international  unit  of  power — the  watt — as  the  common 
standard  for  thermodynamic  and  mechanical,  as  well  as 
electrical,  work. 

Mr.  Weaver  also  questions  the  use  of  the  Greek  prefix 
"myria,"  as  not  having  the  definite  meaning  of  ten  thousand. 
In  Webster's  Imperial  Dictionary,  now  before  me.  I  find,  in 
addition  to  the  word  "myria — ten  thousand,"  the  words 
"myriagram."  "myrialiter,"  "myriameter"  and  "myriare,"  in 
all   of  which   the   prefix   has  the  definite  meaning  of  ten 


thousand.  If  "myria"  is  wrong,  why  is  not  "kilo"  albi. 
wrong?  Let  us  be  consistent  and  stick  to  watts  alone  am 
talk  about  tliirty-million-watt  machines  and  about  a  dail) 
output  of  one  billion  two  hundred  and  fifty  million  thre< 
hundred  and  seventy-five  watt-hours. 

Mr.  Weaver  also  takes  the  A.  I.  E.  E.  to  task  for  allow 
ing  its  name  to  be  used  in  this  "attempt  to   foist  on  tht 
engineering  public  as  a  'power  unit'  an  existing  trade  rat 
ing."     The  officers  of  the  A.  I.  E.  E.  need  no  defense  a 
my  hands  or  from  any  one  who  takes  a  proper  view  of  th. 
subject,  but  it  does  seem  rather  late  to  bring  up  an' 
matter  which  was  printed  in  the  Proceedings  over  a 
ago  and  had  given  to  it  the  widest  publicity  in  the  h 
that  criticisms  might  be  brought  out,  and  which  was  ;.  _ 
presented   to   the   Institute   at  the   February   meeting  i. 
under  the  auspices  of  the  standards  committee,  and  a-t 
published  in  the  Journal  of  the  A.  S.  M.  E.  shortly  after 

Fart  of  the  resolutions  parsed  unanimously  at  a  jo;i 
meeting  of  the  standards  committee  of  the  A.  I.  E.  E  rn 
a  special  committee  of  the  A.  S.  M.  E.  read  as  foil 

(i)  "That  the  two  committees  in  joint  session  r' 
mend  to  their  respective  societies  the  use  of  the  term  m 
watt,  as  unit  of  thermal  or  mechanical  power,  as  imli' 
in  the  above-mentioned  paper." 

(2)     "That  the  two  committees  also  jointly  recomiiii.:. 
to  their  respective  societies  the  exclusive  use  of  the  niynn 
watt   in   connection  with   boilers,   producers,   turbines      • 
engines  and  to  discontinue  the  use  of  the  term  boiler-li 
power." 

By  choosing  the  myriawatt  instead  of  the  kilowatt,  w 
adopted  the  path  of  least  resistance,  as  obviously  if  th 
kilogram  was  within  2  per  cent  of  the  pound  or  the  nictc 
within  2  per  cent  of  the  yard,  there  would  be  much  les 
difficulty  in  securing  the  adoption  of  the  metric  system  11 
this  country. 

In   conclusion    let   me   reiterate   the   statement  that   •': 
myriawatt  per  se  has  nothing  to  do  with  the  physical  d ■■ 
sions  of  the  boiler,  producer,  engine  or  other  energy  t- 
former,  but  only  applies  to  input  or  output  as  a  convi 
multiple  of  the  international  unit  of  power,  the  watt. 

Nciv  York.  K.  Y.  H.  G.  Srr^ 


The  Boiler-Horse-Power 

To  the  Editors  of  the  Electrical  iVorld: 

Sirs: — In  order  to  keep  a  previous  letter  in  thest   ■■' 
umns   (June  28)   within  reasonable  bounds  as  to  the 
occupied  the  writer  withheld  from  it  a  section  discu 
boiler-horse-power  in  some  detail,  which  portion  is  now  ,  ri 
sented  in  this  communication. 

In   the   earliest   days   of   steam    engineering   the   t 
steam  supply  was  expressed  in  gallons  of  water  per 
per  W^att  horse-power.     This  latter  rating  was  estal 
by  James  Watt  on  the  basis  of  33.0CO  ft.-lb.  per  m 
with  a  piston  mean  steam  pressure  of  6.94  lb.  per  ^ 
and  piston  speeds  standardized  by  stages  from  160  ft.  pc 
minute  for  engines  of  2-ft.  stroke  to  256  ft.  for  8-ft.  stroki 
Thus  the  capacities  of  engines  of  diflferent  sizes  were  nc 
directly  comparable  on  the  Watt  horse-power  basis,  but  : 
seems  to  have  been  assumed  that  the  lesser  efiiciency  of  th 
smaller  engines  would  to  some  extent  compensate  for  th 
disparity.     Later  Watt  computed  nominal  horse-power  b 
multiplying  the  square  of  the  piston  diameter  in  incb. 
the  cube  root  of  the  stroke  and  dividing  by  47. 

In  the  early  part  of  the  last  century  a  rating  for  ' 
was  established  on  the  basis  of  I  cu.  ft.  of  w^ater  evap 
per  horse-power-hour.     Such  a  rating  had  early  been 
but  its  general  adoption  was  hastened  by  a  showing  tliat 
corresponded  nearly  to  the  Watt  engine  rating.    About  tl 
same  time  or  soon  after  two  other  boiler-horse-powi  r 
ings  came  into  use.  namely,  one  based  on  I  sq.  ft.  of 
surface  and  the  other  on  i  sq.  yd.  of  heating  surfac. 

.As  improvements  in  boilers  and  engines  were  m 
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was  found  that  an  engine  might  develop  five  times  or  more 
the  power  given  by  the  rule  of  Watt ;  that  in  different  types 
of  boilers  the  coal  consumption  ranged  from  5  lb.  to  100  lb. 
per  sq.  ft.  of  grate;  that  the  heating  surface  per  cubic  foot 
of  w-ater  evaporated  varied  from  5  to  70,  and  that  the  ratio 
of  heating  to  grate  surface,  instead  of  being  2-j  as  fixed  by 
the  ratio  of  square  yards  to  square  feet,  ranged  from  15  to 
80.  To  meet  these  conditions,  various  coefficients — that 
last  refuge  of  pseudo-science — were  applied  to  fit  the 
"standard"  formulas  to  different  types  and  sizes  of  boilers, 
or  purely  empirical  formulas  were  substituted,  such  as  one 
basing  the  boiler  rating  on  the  square  root  of  the  sum  of 
the  grate  and  heating  surfaces. 

An  authoritative  writer,  in  commenting  more  than  sixty 
years  ago  upon  the  conditions  illustrated  in  part  above, 
said:  "It  would  have  prevented  much  needless  confusion 
if  the  duty  of  the  boiler  had  been  entirely  separated  from 
that  of  the  engine,  as,  indeed,  they  are  two  very  distinct 
things."  And  yet  at  the  present  day  an  attempt  is  being 
made  to  re-establish  definitely  a  condition  that  in  the  early 
days  of  steam  engineering  led  only  to  confusion  and  vex- 
ation of  spirit.  While  there  is  no  longer  so  great  a  dis- 
parity among  boiler  factors  as  formerly,  yet  variations  in 
fuel,  types  of  boilers,  rate  of  combustion  and  evaporation 
and  relative  efficiency  of  heating  surfaces  remain  independ- 
ent variables  that  render  it  impossible  to  establish,  now  or 
ever,  even  a  roughly  approximate  general  relation  between 
boiler  and  engine  capacity. 

The  present  method  of  rating  boilers  was  first  brought 
forth  prominently  at  the  Philadelphia  Centennial  Exposi- 
tion of  1876,  in  the  report  of  a  committee  including  Thurs- 
ton, Emery  and  other  well-known  engineers  of  the  day,  to 
whom  had  been  assigned  the  task  of  making  economy  tests 
of  boilers  installed  about  the  exposition  grounds.  At  that 
time  70  lb.  was  the  usual  boiler  pressure,  and  to  furnish  a 
standard  of  comparison  an  evaporation  of  30  lb.  of  water 
per  hour  at  this  pressure  (equivalent  to  about  34.5  lb.  from 
and  at  212  deg.)  was  taken  to  represent  an  engine-horse- 
power demand.  In  point  of  fact,  this  consumption  even  at 
that  day  applied  only  to  small  engines  or  to  larger  ones  of 
types  already  obsolescent.  Corliss  and  related  types  of 
engines  were  at  the  time  being  sold  on  a  guaranteed  con- 
sumption of  less  than  20  lb.  of  water,  and  the  multiple  ex- 
pansion engine  was  already  being  hailed  as  the  coming  type. 
The  only  significance  in  the  adoption  of  the  basis  of  34.5 
lb.  of  water  appears  to  be  that  this  figure  accorded  with  a 
prevailing  boiler  trade-rating  situation. 

In  1884  the  American  Society  of  Mechanical  Engineers 
reaffirmed,  though  not  without  opposition  from  leading  en- 
gineers, this  rating,  namely,  that  a  boiler-horse-power 
"should  be  considered  equal  to  34.5  lb.  of  water  evaporated 
from  a  feed-water  temperature  of  212  deg.  into  steam  at 
the  same  temperature."  In  1899  the  subject  was  again 
taken  up  by  the  society,  and  for  the  above  clause  the  fol- 
lowing was  substituted :  "The  committee  recommends  that. 
so  far  as  possible,  the  capacity  of  a  boiler  be  expressed  in 
terms  of  the  number  of  pounds  of  water  evaporated  per 
hour  from  and  at  212  deg.  It  does  not  seem  expedient, 
however,  to  abandon  the  widely  recognized  measure  of 
capacity  of  stationary  or  land  boilers  expressed  in  terms 
of  boiler-horse-power."  At  the  present  time  the  subject  is 
again  before  the  society,  and  in  a  preliminary  report  the 
committee  in  charge,  recognizing  the  validity  of  these  ob- 
jections to  the  boiler-horse-power  in  these  days  of  high 
Steam  pressure  and  steam  turbines,  recommends  the  aban- 
donment of  the  horse-power  as  a  standard  of  boiler  capa- 
city and  the  adoption  as  such  standard  of  "i  lb.  of  water 
evaporated  into  dry  steam  from  and  at  212  deg.  per  hour" — 
relegating  to  a  foot-note  the  hoiler-horse-power  witli  the 
remark,  "A  subsidiary  unit  which  may  be  used  for  station- 
ary boilers  is  a  'boiler-horse-power,  or  34.5  lb,  of  water 
evaporated  from  and  at  212  deg.  per  hour."  " 

Thus,  after  an  inglorious  career  of  almost  a  centurv,  and 


at  a  moment  when  the  boiler-horse-power  is  being  finally 
abandoned  by  the  steam-engineering  profession  as  an 
anachronism,  a  body  representing  the  electrical  engineering 
profession  is  asked  to  erect  it,  in  an  obsolete  value  and  with 
all  of  its  inherent  defects,  to  the  status  of  a  "new  power 
unit,"  and,  moreover,  in  such  form  as  forever  to  make  im- 
possible revision  of  value. 

What  favor  the  myriawatt  proposition  appears  to  have 
met  with  has  apparently  been  through  reliance  on  the  asser- 
tion of  its  friends  that  it  represents  a  decimal  relation  be- 
tween boiler  and  engine  capacity,  but  a  moment's  reflection 
will  reveal  the  error  of  such  an  assumption.  For  example, 
since  by  definition  the  myriawatt  is  the  product  of  the  heat 
units  in  a  pound  of  steam  evaporated  from  and  at  212  deg. 
(9704)  and  of  a  certain  definite  quantity  (a)  of  water  per 
horse-power-hour,  and  since  there  are  3415  heat  units  in  the 
kilowatt-hour,  we  have  as  the  boiler  and  engine  ratio  the 
expression  970.40/3415.  Now,  it  will  at  once  be  apparent 
that  this  ratio  will  only  be  10  when  the  value  of  a  is  35.2, 
or  when  an  engine-horse-power  corresponds  to  a  consump- 
tion per  hour  of  35.2  lb.  of  steam,  an  excess  of  about  2  per 
cent  over  the  present  boiler  rating.  In  the  case  of  the 
usual  larger  engine  of  to-day,  taking,  say,  15  lb.  of  steam 
per  hp-hr.,  the  actual  ratio  would  become  not  10,  but  23; 
and  in  the  case  of  a  steam  turbine  using  10  lb,  of  water  the 
ratio  would  become  35.2.  It  will  thus  be  seen  that  the  deci- 
mal relation  applies  only  in  the  solitary  case  of  an  engine 
using,  on  the  212  deg.  basis,  35.2  lb.  of  steam  per  hp-hr. 
The  assumed  merit  of  the  myriawatt  in  enabling  the  ther- 
mal efficiency  of  an  engine  to  be  determined  almost  by 
inspection  is  a  still  more  remarkable  jeu  d'esprit  than  the 
decimal  relation  above  considered,  but  its  analysis  is  left  to 
those  who  have  an  eye  for  the  curiosities  of  pseudo-science. 

Though  somewhat  aside  from  the  direct  subject  of  this 
letter,  the  apparently  growing  use  of  the  expression  "Brit- 
ish thermal  unit"  and  the  plentiful  sprinkling  of  "B.t.u." 
through  papers  relating  to  steam  engineering  seem  to  ex- 
cuse some  comment  on  the  practice.  Formerly  Amer- 
ican writers  were  content  to  use  the  simple  expression  heat 
or  thermal  unit,  or  at  most  to  refer  to  "Ib.-Fahr.  units" 
when  a  distinction  was  thought  to  be  necessary.  If  we 
leave  aside  the  temperature  at  which  the  unit  of  heat  is 
determined  and  which  in  any  event  would  introduce  a  cor- 
rection entirely  too  small  for  recognition  in  practical  cal 
culations,  there  appears  to  be  no  justification  whatever  for 
changing  to  the  cumbersome  British  from  the  simple  Amer- 
ican practice,  which  latter,  moreover,  accords  with  modern 
scientific  nomenclature.  Our  British  cousins,  from  whom 
we  have  so  unfortunately  inherited  our  abominable  system 
of  weights  and  measures,  are  surely  the  last  of  all  to  accept 
as  authorities  on  any  kind  of  engineering  nomenclature,  for 
their  first  impulse  appears  to  be  to  make  such  nomenclature 
militantly  British.  Thus,  to  the  kilowatt-hour  they  have 
applied  the  name  "Board  of  Trade  Unit"  (B.  T.  U,),  and 
it  is  only  recently  that  they  have,  after  twenty  years,  com- 
menced to  follow  the  rest  of  the  world  in  substituting  /  for 
C  as  the  symbol  for  current.  There  are  other  ways  of 
paying  a  tribute  of  admiration  to  a  great  country  and  a 
gifted  people  than  by  copying  their  foibles, 

Charlottesville,  Va.  W.  D.  We.aver. 


[The  quantity  to  which  it  has  been  proposed  to  apply 
the  term  "myriawatt"  is  represented  by  the  amount  of  heat 
units  required  to  evaporate  during  a  certain  time  interval 
a  certain  amount  of  water  under  specified  conditions.  It  is 
not  only  approximately,  but  accurately,  equal  to  ten  kilo- 
watts. Fortunately,  the  old  "boiler-horse-power,"  which  is 
a  constant  quantity  in  itself  but  bears  a  variable  ratio  to 
the  variable  quantity  of  steam  required  for  producing  a 
horse-power  in  engines  of  different  types,  is  approximately 
equal  to  one  myriawatt,  and  the  birth  of  the  myriawatt 
means  the  death  of  the  boiler-horse-power. — Eds.] 
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A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Polyphase  Fecder-Rcffulator  Motors  Operated  from 
Single-Phase  Feeder  Circuit 

It  is  quite  generally  known  that  a  three-phase  motor 
operating  on  a  single-phase  system  will  supply  three-phase 
energy  at  its  terminals.  The  principle  has  been  applied  by 
the  Kansas  City  Electric  Light  Company,  of  Kansas  City. 
Mo.,  in  one  of  its  substations.     During  light  loads  the  fre- 
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CONNECTION     DIAGRAM     FOR    OPERATING     AUTOMATIC     FEEDER- 
REGl'I.ATOR     MOTORS    FROM    SINGLE-PHASE    SYSTEM 

quency  changer  in  one  of  the  electric-service  company's 
substations  is  shut  down,  and  single-phase  energy  is  sup- 
plied over  a  single-phase  tie-line  from  another  substation. 
The  frequency  changer  when  operating  supplies  two-phase 
energy,  which  is  distributed  to  single-phase  feeder  circuits 
in  such  a  way  as  to  maintain  a  balanced  system. 

.\s  the  automatic  feeder-regulator  motors  require  poly- 
phase current  for  operation,  an  induction  motor,  connected 
as  shown  in  the  diagram,  is  employed  to  furnish  three-phase 
energy  when  the  frequency  changer  is  shut  down. 
Although  rated  as  a  0.5-hp  single-phase  machine,  the  motor 
is  equipped  with  three-phase  windings.  A  step-down  trans- 
former supplies  the  energy  needed  for  the  motor.  A  resist- 
ance-reactance starter  is  connected  between  the  motor  and 
one  of  the  low-tension  terminals  of  the  transformer  for 
starting  on  single-phase  energy.  With  the  arrangement 
shown  in  the  diagram,  it  would  be  possible  to  operate  the 
apparatus  from  a  distance. 


Conversion  of  Steam-Driven  Gas  Exhauster  to 
Motor  Drive 

The  conUiination  plant  at  Mankato,  Minn.,  furnishes  gas. 
electric-lighting  and  street-railway  service,  its  electrical 
section  being  operated  in  conjunction  with  the  Rapidan 
hydroelectric  station  a  few  miles  distant.  Formerly  the 
rotary  exhauster  for  the  gas  plant  was  driven  by  a  small 
vertical  engine,  but  with  the  hydroelectric  plant  supplying 
,tI1  the  power  needs  of  the  community  steam  frequently  had 
to  be  kept  up  to  supply  this  single  auxiliary.  Now  motor- 
drive  has  been  substituted  for  the  exhauster  engine  with 
a  saving  in  coal. 

As  shown  in  the  illustration,  a  3-hp  riioior  was  attached 


to   a   short   jack-shaft   and  connected   with   the   llywlK-cI   >  ' 
the  engine,  the  piston-rod  and  eccentric  gear  having  ni' 
while  been  disconnected.     This  gives  a  steady  and  reg'; 
speed  to  the  exhauster.    The  regulation  to  carry  the  proper 


3-HP    MOTOR    DRIVING    A    GAS    EXHAUSTER    THROUGH    A    SHoKT 
JACK-SHAFT   AND   ENGINE   SHAFT 

vacuum  on  the  hydraulic  mains  is  made  with  the  same  float 
which  before  operated  on  the  butterfly  valve  at  the  throttle 
of  the  steam  engine,  but  which  is  now  connected  to  a  but- 
terfly valve  installed  on  a  by-pass  line  of  pipe,  tapping  ''"■ 
inlet  and  outlet  of  the  exhauster.  In  this  way  a  cir- 
amount  of  gas  is  allowed  to  return  to  the  inlet  side,  sli' 
the  exhauster  be  operating  at  a  speed  more  than  sufficii.:;i 
for  the  proper  vacuum  on  the  hydraulic  main. 

The  arrangement,  according  to  Mr.  R.  E.  Brown,  n 
ager    for   the    Consumers'    Power   Company    at    Mank 
saves  a  ton  of  coal  a  day,  for  it  was  formerly  necessar;. 
keep  steam  up  in  a  150-hp  boiler,  the  smallest  unit  in  the 
station,  in  order  to  run  the  exhauster  engine. 


Water-Spray  Filter  for  Turbo-Generator  Ventilation  ^ 

All  air  about  a  power  house,  no  matter  how  cleanly  the 
surroundings  may  be,  is  heavily  charged  with  dust  and  I'liii' 
gritty  particles  in  suspension,  and  unless  care  is  taken  to 
filter  it  before  passing  though  machines  to  be  ventilatid. 
the  windings  become  coated  and  the  air  ducts  choked  up. 
and  with  the  consequent  rise  in  temperature  the  efficiency 
of  the  machine  rapidly  falls  off. 

Where  no  filters  are  provided,  the  varnish  and  insulating 
fabric    on    the    end    windings    become    in    time    seriously   j 
affected  by  the  heat  and  the  constant  sandblast  action  due   1 
to  grit-charged  air  moving  at  high  velocity  over  their  sur-  ; 
face,  thus  making  it  porous.     If  a  machine  in  this  condition   j 
is  allowed  to  cool  down  in  a  humid  atmosphere,  the  insula-   ': 
tion,  from  the  absorption  of  moisture,  rapidly  falls  below  > 
a  safe  figure,  which   is  probably  the   real  cause  of  many 
mysterious  "burn-outs"    for   which    it   has  been   difficult   to 
account. 
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The  type  of  air  filter  in  common  use  consists  of  closely 
woven  cloth,  tightly  stretched  on  wooden  or  wickerwork 
frames.  The  general  practice  is  to  allow  one-fifth  of  a 
square  loot  of  filter  medium  per  cubic  foot  of  air  per 
minute,  or  I  sq.  ft.  of  area  per  kilowatt  of  rated  output. 
In  the  case  of  large  machines  this  becomes  a  most  un- 
wieldy surface  to  handle  efficiently. 

In  a  paper  before  the  Incorporated  Municipal  Electrical 
Association  at  London,  June  19,  Mr.  J.  Christie,  engineer 
and  manager  of  the  Brighton  (England)  municipal  plant, 
described  an  improved  type  of  water-spray  filter  which  is  in 
use  at  his  Southwick  generating  station.  This  equipment 
consists  of  a  strong  rectangular  galvanized  sheet-iron  cham- 
ber, one  end  (the  air  intake)  being  open  and  fitted  with 
louvers. 

This  filter  is  installed  in  the  basement  adjacent  to  the 
machine  foundations  and  2  ft.  inside  the  air  inlet  a  w-ater 
screen  is  fitted.  This  consists  of  a  series  of  small  nozzles 
spaced  6  in.  apart  uniformly  over  the  entire  area.  Some  6 
ft.  beyond  the  screen  a  moisture  eliminator  is  fixed.  This 
is  a  sort  of  baffle,  very  similar  to  that  used  in  an  oil  separa- 
tor such  as  is  fitted  in  the  exhaust  steam  pipe  between  the 
low-presssure  cylinder  of  a  reciprocating  engine  and  the 
condenser.  Thence  the  air  passes  directly  into  the  alter- 
nator. 

The  base  of  the  chamber  forms  a  fresh-water  tank  hold- 
ing 300  gal.,  and  is  fitted  with  a  ball  cock  to  keep  the  level 
constant  and  to  make  up  for  any  evaporation. 

A  2-hp  motor-driven  centrifugal  pump  circulates  this 
water  at  a  pressure  of  20  lb.  to  25  lb.  per  square  inch 
through  the  system.  The  nozzles  project  this  water  in  the 
form  of  a  finely  atomized  spray  directly  against  the  incom- 
ing air.  When  the  apparatus  is  working,  the  spray  has  the 
appearance  of  a  dense  steamy  bank  of  clouds.  All  solid 
matter  in  suspension  in  the  air  is  caught  and  precipitated  in 
the  tank.  Any  beads  of  moisture  or  grit  carried  through 
with  the  air  are  effectively  trapped  by  the  eliminator,  and 
nothing  but  pure  cool  humid  air  is  carried  into  the  machine. 
In  some  localities  during  the  winter  months  with  this  class 
of  filter  it  will  be  desirable  to  fit  a  small  steam  coil  in  the 
water  tank  just  sufficient  to  keep  the  water  from  freezing. 

The  advantages  of  the  water-screen  filter  over  the  cloth 
type  are  its  compactness,  absence  of  fire  risk,  simplicity  of 
cleaning,  low  resistance  to  passage  of  air,  and  incidental 
cooling  of  the  air  enabling  the  machine  to  carry  overloads 
of  10  to  15  per  cent. 

The  apparatus  can  be  quickly  and  easily  cleaned,  it  being- 
only  necessary  to  drain  off  the  water  at  intervals  depend- 
ing on  the  amount  of  dirt  in  the  air  (once  every  two  weeks 
or  so),  wash  out  the  tank  with  a  hose  pipe,  fill  up  and  start 
the  pump  again.  All  this  can  be  done  in  a  few  minutes  and 
without  even  taking  the  machine  off  load. 

■  The  resistance  to  the  air  is  always  constant,  and  is  less 
than  one-third  that  of  a  cloth  filter,  so  that  the  power  for 
driving  the  main  fan  is  proportionately  less,  while  the 
total  energy  consumed  by  the  outfit  as  a  whole  shows  a  sub- 
stantial saving  over  that  required  by  a  cloth  filter,  after 
making  allowance  for  the  circulating  pump. 

The  air  passing  through  the  filter  is  not  only  pure,  but  is 
generally  several  degrees  colder  than  the  surrounding  air. 
due  to  its  being  reduced  to  wet  bulb  teni|)erature,  conse- 
quently its  cooling  effect  on  the  machine,  volume  for  vol- 
ume of  air,  is  proportionately  greater,  this  difference  in 
temperature  being  generallv  most  marked  in  the  summer 
time  just  when  the  extra  cooling  effect  is  of  the  greatest 
value. 

In  tropical  climates  or  in  situations  where  the  surround- 
ing air  is  at  an  abnormally  high  temperature,  it  is  posssible, 
by  introducing  a  small  refrigerating  plant  into  the  water- 
circulating  system,  to  "super-cool"  and  control  the  tempera- 
ture of  the  air  down  to  a  degree  far  below  the  correspond- 
ing wet-bulb  temperature. 

The  first  cost  of  a  water-screen   fitter,  of  course,  varies 


with  the  size  of  the  alternator  to  which  it  is  fixed.  In 
machines  of,  say,  up  to  3000  kw  it  is  some  60  per  cent 
greater  than  a  cloth  filter,  but  in  the  case  of  machines  of 
5000  kw  and  upward,  the  advantage  lies  with  the  water- 
screen  t>-pe. 

Owing  to  the  increased  cooling  effect  obtained,  especially 
during  hot  weather,  an  extra  10  to  15  per  cent  overload  can 


DIAGRAM     SHOWING    AIR    PATHS    THROUGH    AIR    WASHER     AND 
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be  carried  on  any  machine  so  equipped  without  increasing 
the  temperature  rise,  and  if  a  super-cooling  refrigerator  is 
fitted  in  the  water  system,  this  overload  capacity  can  be  still 
further  increased  to  25  or  30  per  cent.  In  the  near  future, 
predicted  Mr.  Christie,  turbines  of  ample  power  to  carry 
extra  heavy  overloads  will  always  be  provided.  The  atten- 
dant will  then  simply  load  up  the  alternators  to  which  they 
are  coupled  till  their  temperature  attains  a  predetermined 
maximum  safe  limit,  electrically  controlled  thermometers 
on  the  switchboard  superseding  the  ampere  and  wattmeters 
now  used.  Under  such  conditions  the  limiting  load  on  a 
machine  will  not  be  governed  by  its  nominal  rating,  but  by 
its  actual  abilitv  to  do  the  work  without  overheating. 


Protection  Against  Ultra-Violet  Light 

What  kind  of  glass  is  necessary  to  protect  the  eyes  against  ultra-violet 
light,  without  interfering  with  the  passage  of  ordinary  light?       W.  L.  L. 

Ordinary  glass  is  quite  opaque  to  ultra-violet  rays  and 
will  fully  protect  the  eyesight  while  admitting  the  passage 
of  ordinary  visual  wave-lengths.  In  the  mercury-vapor  arc, 
for  example,  a  large  amount  of  ultra-violet  radiation  is  pro- 
duced, but  where  such  an  arc  is  inclosed  in  a  glass  tube  or 
outer  globe  the  ultra-violet  waves  are  practically  entirely 
cut  off  and  their  destructive  effects  rendered  harmless. 


Parallel  Operation 

If  four  alternators  in  a  st.ilion  art-  operating  in  parallel  and  it  is  desired 
to  "tie  in"  the  station  willi  a  like  system  at  times  of  peak  load,  is  it  pos- 
eihle  to  synchronize  the  entire  station  with  the  other  system,  or  must  the 
alternators  be  transferred  and  synchronized  one  by  one?  The  four  alter- 
nators in  the  home  station  and  the  machine  of  the  exterior  system  spoken 
cf  are   operating  at   aiipro.ximately   the  same   frequency  and  voltage. 

R.  B.  C. 

It  is  possible  under  the  conditions  given  to  synchronize 
the  two  generating  systems.  The  speed  and  voltage  of  the 
home  station  may  be  manipulated  to  bring  the  two  systems 
into  step,  for  if  the  speed  or  voltage  of  one  alternator  of 
the  four  is  changed  slightly  the  others,  being  in  synchron- 
ism with  it,  will  be  caused  automatically  to  follow  the 
chano-e.  When  a  period  of  synchronism  between  the  two 
svstems  is'secured  as  indicated  by  the  synchroscope  or  syn- 
chronizing lamps  it  is  only  necessary  to  close  the  switch 
connecting  the  home  station  buses  to  the  tie  line,  as  in  any 
other  paralleling  operation. 
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GrniTalors,  Motors  and  Transformers 
Air  Filtration,  CooUiit;  and  i'enlilaiion  of  Elcctnciil  Ma- 
chinery.— J.  Christie. — A  paper  reati  before  the  British 
Municipal  F.lcctrical  Association  on  air  Bltration.  cooling 
and  ventilation  of  large  steam  turbo-driven  alternators,  in 
which  the  importance  of  removing  the  'lust  and  fine  gritty 
particles  from  the  forced-draft  air  was  pointed  out  and  the 
disadvantages  of  the  ordinary  air  filter  were  discussed. 
The  author  described  the  wet  system  of  "air-conditioning 
chamber,"  which  he  has  employed  successfully  with  the 
latest  alternator  installed  at  his  plant. — London  Electrician. 
June  20,  1913. 

Damffinj^  Alternating  Oscillations. — .\  note  on  a  recent 
British  patent  (No.  11,957,  1912)  of  the  Siemens-Schuckert 
Company.  A  heavy  flywheel  is  connected  to  each  machine 
through  a  spring  coupling  in  which  considerable  friction  is 
set  up  by  the  relative  displacements  of  the  parts.  Alter- 
natively the  frictional  resistance  due  to  the  movement  of  a 
liquid  in  a  restricted  part  of  a  vessel  rigidly  attached  to  the 
machine   may   be   used. — London   Elec.   Eng'ing,   June    19. 

1913- 

Lamps  and  Lighting 

Scaling  Wires  in  Glass. — .\  note  on  a  recent  British 
patent  (No.  15,342.  1912)  of  the  British  Thomson- Houston 
Company  and  the  General  Electric  Company  of  this  coun- 
try. Iron-chromium  alloys  containing  from  20  to  30  per 
cent  of  chromium  have  the  same  temperature-expansion 
coefficient  as  has  lead  glass  and  adhere  to  the  glass  so  as 
to  make  a  perfectly  vacuum-tight  seat. — London  Elec. 
Eng'ing.  June  5,  1913. 

Selective  Radiation. — \V.  VV.  Cohi.entz. — The  fourth 
paper  of  hi#  long  serial  on  selective  radiation  from  various 
substances.  The  first  deals  with  the  radiation  constants  of 
platinum  and  reaches  again  the  conclusion  that  there  are 
no  real  radiation  "constants"  for  metals.  The  author  then 
discusses  the  emission  of  spectra  of  neon,  helium,  and  mer- 
cury;  the  emissivity  of  different  parts  of  an  acetylene 
flame:  the  variation  of  emissivity  with  the  thickness  of  the 
radiating  layer:  the  radiation  from  a  uniformly  heated 
cavity  and  from  its  inclosing  walls,  and  standard  spectral- 
energy  curves.  Some  notes  arc  added  on  light  filters  which 
absorb  all  the  infra-red  and  on  the  transmission  of  prism 
materials.— fli*//<-/in  Ihireau  of  Standards.  Vol.  IX,  No. 
I.  1913. 

.Alternating-Current  Mercury-Vapor  Lamps. — .\  note  on 
a  recent  British  patent  (No.  11,870,  1912)  of  E.  K.  Dar- 
mois  and  M.  A.  E.  LeBlanc.  .\n  inductance  is  coimected 
in  scries  with  the  lamp  which  has  a  pair  of  electrodes  for 
each  phase.  The  supply  pressure  across  the  lamp  and  in- 
ductance must  not  be  less  than  800  volts  at  50  cycles  per 
second.  To  start  up  the  lamp,  it  is  heated  by  surrounding 
the  tube  adjacent  to  one  electrode  with  a  metallic  con- 
ductor connected  to  the  other  electrode.  To  reduce  the 
temperature  of  the  mcrctiry  electrodes,  iron,  nickel  or 
other  metal  with  a  higher  thermal  conductivity  is  inserted 
in  the  mercury. — Ixmilon  EUc.  Eng'ing,  June  12.  1913. 

Street-Car  Lighting.—S.  G,  Hibben  and  E.  M.  Smith.— 
An  illustrated  article  in  which  the  authors  show  that  the 
tungsten  lamp  with  .shades  c:rcally  reduces  lighting  costs, 
the  reduction  in  a  railway  system  operating  1000  cars  being 
at  least  $13,000  a  year  and  probably  $15,000,  as  the  life  of 
the  lamps  exceeds  800  hours.     The  resultant  useful  illumi- 


nation c;iii  be  increased  80  per  cent,  while  cost  rc'liiction  u 
about  40  per  cent.  With  tungsten  lamps  voltage  variatiom 
will  not  cause  such  large  candle-power  variations  as  occur 
with  carbon  lamps.  Continuous  lighting  service  may  b« 
secured  by  means  of  a  selector  switch  or  an  equivalent 
device.  Lamps  placed  deep  in  intensive  reflecting  shades 
are  optically  harmless,  and  the  complete  unit  becomM 
pleasing. — Elec.  Journal,  June,  1913. 

Generation,  Transmission  and  Distribution 

London  Electricity  Supply. — A  long  illustrated  ariic.t. 
and  an  editorial  on  the  electricity  supply  of  London,  in 
1892  tlicre  were  eleven  supply  companies  in  London,  and 
this  number  is  thougkt  to  have  been  quite  sufticitnt.  Bui 
at  about  that  time  the  municipal  spirit  seems  to  have  sprung 
up  very  vigorously,  with  the  result  that  in  later  years,  al- 
though the  number  of  companies  did  not  increase  very  ma- 
terially, there  was  a  very  large  growth  of  undertakings 
owned  by  London  municipal  authorities.  Thus  at  the  pres- 
ent time  London  is  served  by  seventeen  companies  and  four- 
teen local  authorities.  The  effect  of  this  has  been  to  divide 
London  into  a  large  number  of  comparatively  small  areas, 
more  particularly  on  the  north  side  of  the  river.  On  the 
south  side  of  the  river  the  areas  are  chiefly  controlled  by 
companies  and  are  larger.  Generation  on  a  large  scale  and 
therefore  at  low  cost  has  been  largely  hampered  by  short- 
sighted municipal  policy.  Two  later  schemes  to  provide  a : 
remedy  have  failed.  The  requirements  of  the  different 
districts  in  London  are  very  different.  Some  are  largt 
factory  districts,  others  are  purely  residential  districts.  In 
some  electric  heating  and  cooking  are  of  almost  vital  im- 
portance; in  others  they  are  quite  neglected.  It  is  thought 
that  the  railways  should  get  their  energy  supply  from  the 
lighting  stations,  but  so  far  only  one  railway  company  15 
doing  so.  Notwithstanding  all  the  disadvantages  "the  price* 
in  London  compare  generally  very  favorably  with  those  in , 
large  cities  in  other  parts  of  the  world.  For  example,  the 
price  for  energy  supplied  for  lighting  appears  to  be  consid- 
erably lower  in  London  than  in  Berlin,  and  the  same  l' 
true  for  energy  for  motor  service.  .A  mean  price  of  about 
2  cents  per  kw-hr.  for  motor  service  is  no  small  achieve- 
ment." Concise  illustrated  notes  arc  given  on  the  energ) 
supply  from  the  following  stations:  Bronipton  and  Ken- 
sington Electricity  Supply  Company,  City  of  London  Elec- 
tric Lighting  Company,  Hackney  Borough  Council,  Hamp 
stead  Borough  Council.  London  Electric  Supply  Corpora 
tion.  Metropolitan  Electric  Supply  Company.  Poplar  Bor- 
ough Council.  St.  Marylebone  Borough  Council,  St.  Pan- 
eras  Borough  Council,  Shoreditch  Borough  Council.  Step 
ney  Borough  Council.  West  Ham  Corporation,  Westminster 
Electric  Supply  Corporation. — London  Electrician.  June  13. 
1913 

Corona  Losses. — WEinir,  and  Jexsch. — The  conclusion 
of  their  article  illustrated  by  diagrams.  The  wave-fonn 
of  the  voltage  curve  is  of  considerable  influence  on  th< 
losses.  If  the  maximum  voltage  is  the  same,  the  cor»na 
losses  are  greater  for  a  wave-form  with  a  flat  niaximun: 
than  for  a  wave-form  with  a  pointed  maximum.  Result' 
are  then  given  of  measurements  of  the  corona  losses  on  : 
line  consisting  of  two  wires  in  parallel.  The  effect  of  thi 
frequency  is  next  discussed.  The  corona  losses  increasi 
with  the  frequency.  The  relation  between  the  losses  am 
frequency  is  given  bjr  a  linear  function,  but  the  losses  ai 
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proportional  to  the  frequency.  The  authors  then  dis- 
i  tlie  plienomena  in  the  moment  when  the  corona  losses 

beginning  to  manifest  those.  A  comparison  is  next 
;n  between  the  results  of  the  measurements  with  those 
ulated  from  foniiulas.  Finally  oscillographs  are  given 
he  starting  and  final  periods  of  the  corona  phenomena. — 
k.  Zcit.,  June  12,  1913. 

listribution  of  Electrical  Energy  Oi'er  Large  Districts. — 
Kli.n'ue.n'herg. — The  first  part  of  a  long  and  profusely 
strated  paper  to  be  presented  at  the  next  meeting  of  the 
■man  .Association  of  Electrical  Engineers.  The  author 
jhasizes  that  exact  calculations  of  transmission  lines 
e  little  practical  importance  and  that  appro.ximate 
chods  are  sufficient.  He  gives  some  general  principles 
the  configuration  of  netrworks  and  then  deals  with  the 
hitectural  design  of  large  transformer  stations.  The 
ler  is  to  be  continued. — Elek.  Zeit.,  June  19,  1913. 
~ransmission  Line. — A  profusely  illustrated  description 
the  high-tension  transmission  line  and  the  substations  of 

Central  Georgia  Transmission  Company. — F.lck.  Zcit.. 
le  12,  1913. 

lechanical  Gearing. — Illustrated  notes  on  some  mechan- 
1  gearing  systems  of  British  companies  for  the  speed 
uction  of  steam  turbines. — London  Electrician.  June  13, 

|3- 

I  Traction 

llectric  Tramways  in  Germany. — G.  Dettmar. — Statis- 
il  data  on  electric  traction  in  Germany  in  191 1  on  the 
lis  of  the  statistics  of  German  street  railways  and  light 
Iways.    The  statistics  cover  550  lines,  and  out  of  this  210 

electric,  namely,  igr  street  railways  and  19  interurban 
Iways.  Since  the  statistics  in  the  whole  cover  246  street 
Ivvays,  84  per  cent  of  all  German  street  railways  are 
ctrically  operated.  The  total  track  length  of  German 
ptric  traction  lines  was  4915  km  (2950  miles),  the  num- 
■  of  cars  21,309,  the  capital  invested  $298,000,000,  the 
;rage  interest  5.48  per  cent  (against  4.34  per  cent  in 
)8).    The  total  number  of  passengers  transported  during 

year  was  2,615,400.000.  The  voltage  used  is  increas- 
'. — Elek.  Zcit.,  June  12,  1913. 

'^ailzvay  Station. — A  description  of  the  Lot's  Road  sta- 
n  of  the  underground  electric  railways  in  London.  This 
the  largest  power  house  in  London  and  supplies  energy 
■r  the  Metropolitan  district,  the  Baker  Street  and  Wa- 
loo,  the  Charing  Cross  and  Hampstead  and  the  Great 
rthern  &   Brompton   railways.     These   aggregate   about 

miles  of  double  track.  The  average  energy  consumed 
|[  day  is  450,000  kw-hr.,  giving  at  times  a  maximum  de- 
ffid  of  42,000  kw.  The  generators  for  supplying  energy 
these  lines  are  centralized  in  a  station  at  Lot's  Road, 
m  which  energy  is  transmitted  on  a  three-phase  system 
11,000  volts  and  23  cycles  to  twenty-five  substations  dis- 
■sed  along  the  routes.  From  the  substations  the  energy 
distributed  on  a  direct-current  600-volt  third-rail  and 
irth-rail  system.    The  Lot's  Road  station  has  a  total  rat- 

of  48,000  kw,  there  being  eight  6000-kw  turbine  sets  ca- 
)le  of  carrying  50  per  cent  overload  for  two  hours. — 
ndon  Electrician,  June  13,  1913. 

"ramvjay  Track.  188^  to  ipij.—F.  Bland. — A  paper 
■d  at  the  Blackpool  congress  of  the  Tramways  and  Light 
■ilways  Association.  The  author  gives  a  historical  ac- 
int  of  the  methods  of  track  construction  employed  on 
imways,  dealing  with  points  and  crossings,  rail  joints 
I  junctions. — London  Electrician,  June  20,  1913. 
iaillcss  Traction. — H.  England. — A  paper  read  at  the 
:.ckpool  congress  of  the  Tramways  and  Light  Railways 
'jiociation.  The  author  deals  with  the  progress  of  rail- 
iii  traction  legislation  and  afterward  examines  in  detail 
'  various  provisions  in  the  bills  that  have  been  introduced 
'  this  purpose  in  Great  Britain.  Some  operating  costs  of 
l|  systems  already  at  work  in  England  are  also  given. — 
■Indon  Electrician,  June  20,  1913. 


Increasing  Profits  on  Interurban  Tranvways. — E.  H.  Ed- 
WARDEs. — A  paper  read  at  the  Blackpool  Congress  of  the 
Tramways  and  Light  Railways  Association.  Dealing  with 
the  two  main  questions  of  how  tramway  costs  can  be  re- 
duced and  the  receipts  increased,  the  author  pleads  for  sim- 
plicity in  construction  and  suggests  the  inauguration  of  a 
freight-carrying  scheme,  especially  in  industrial  districts 
such  as  are  to  be  found  in  Lancashire. — London  Electrician, 
June  20,  1913. 

Electric  Automobiles. — \V.  H.  L.  Watson  and  R.  J. 
Mitchell. — A  paper  read  before  the  British  Municipal 
Electrical  Association.  The  authors  deal  with  the  possi- 
bilities of  the  employment  of  electric  vehicles  in  England 
and  show  the  suitability  of  such  a  vehicle  fitted  with  an  Edi- 
son accumulator  for  this  work.  Results  of  operating  such 
vehicles  and  their  general  design  are  described. — London 
Electrician,  June  20,  1913. 

Rules  for  Tramzvay  Employees. — A.  V.  Mason. — A  paper 
read  at  the  Blackpool  congress  of  the  Tramways  and  Light 
Railways  Association.  The  author  discusses  some  points  of 
interest  and  controversy  in  "Rules  and  Regulations  for  the 
Tramway  Employees,"  recently  published  by  the  Tramways 
and  Light  Railways  Association. — London  Electrician,  June 
20,   1913. 

Wires,  Wiring  and  Conduits 

Feeder  Protection. — A  note  on  a  recent  British  patent 
(Xo.  11,559,  1912)'  of  E.  G.  Waters.  Should  one  of  two 
parallel  cables  become  faulty  it  is  cut  out.  To  effect  this 
the  primaries  of  two  series  transformers  are  connected  in 
the  feeder  circuits,  while  the  secondaries  are  connected  in 
opposition  through  wattmeters  or  reverse-power  relays 
operating  separate  circuit-breakers  in  the  respective  feeders. 
In  addition  two  other  series  transformers  with  primaries 
similarly  connected  and  secondaries  cross-connected  are 
used,  so  that  normally  little  choking  action  is  obtained,  but 
on  the  occurrence  of  a  fault  the  impedance  of  the  combina- 
tion is  greatly  increased  and  the  power  available  for  cutting 
out  the  faulty  main  is  increased. — London  Elec.  Ending, 
June  19,  1913. 

Grounding. — The  proposed  rules  of  the  German  Associa- 
tion of  Electrical  Engineers  on  protective  grounding. — Elek. 
Zeit.,  June  12,  191 3. 

Ionization  in  Gases  and  Gaseous  Mixtures  by  Roentgen 
and  Electronic  Radiations. — C.  G.  Barkla  and  A.  J.  Phil- 
pot. — ^An  account  of  an  experimental  investigation  in  which 
the  relative  ionizations  produced  in  various  gases  and 
vapors  by  the  complete  absorption  of  corpuscular  radiations 
set  free  by  homogeneous  X-radiations  were  determined. 
No  change  of  relative  ionization  with  velocity  of  the  ioniz- 
ing corpuscles  was  observed.  The  relative  ionizations  due 
to  complete  absorption  of  corpuscular  radiation  were  found 
to  agree  closely  with  the  relative  ionizations  due  to  complete 
absorption  of  a  Roentgen  radiation  and  all  its  secondary 
radiations.  The  results  indicate  that  the  complete  absorp- 
tion of  a  given  X-radiation  by  different  gases  results  in  the 
emission  of  the  same  number  of  corpuscles.  The  ionization 
coefficients  for  homogeneous  X-radiations  in  a  number  of 
gases  and  vapors  were  determined,  and  the  generality  of  the 
laws  given  by  one  of  the  authors  was  further  verified.  The 
ionizations  in  gaseous  mixtures  due  to  the  complete  absorp- 
tion of  corpuscular  radiation  were  determined.  On  the  most 
obvious  and  most  probable  interpretation  of  the  results  these 
indicate  the  relative  numbers  of  ions  produced  in  the  two 
constituent  gases  of  a  gaseous  mixture.  In  CjH^Br  and 
air  the  relative  absorptions  of  energy  were  found  very 
closely  in  agreement  with  the  relative  masses  of  CjH,Br 
and  air.  The  ionization  of  X-rays  of  gaseous  mixtures  has 
been  shown  to  differ  considerably  from  the  sum  of  the 
ionizations  in  -the  two  individual  gases.  The  difference 
shows  the  effect  of  corpuscles  from  one  gas  being  absorbed 
by  the  other,  the  nature  of  the  deviation  being  what  could 
be  foretold  from  the  authors'  experiments  on  ionization  by 
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corpuscular  radiation.  The  magnitude  of  the  effect,  how- 
ever, is  not  so  great  as  should  be  expected  on  tlic  simplest 
theory  of  ionization  by  ejected  corpuscles  alone.  The  pos- 
sible causes  have  been  discussed. — Fltilos.  Mag.,  June,  1913. 
Ionization  by  Charjicii  Particles. — ■N'orman  Campbell. — 
A  paper  in  which  the  existing  information  as  to  the  emis- 
sion of  delta  rays  is  reviewed.  Some  new  experiments  on 
the  delta  rays  excited  by  very  slow  beta  rays  are  described. 
They  are  in  complete  accordance  with  the  work  of  von 
Baeyer  and  Gehrts  and  provide  little  new  information.  An 
attempt  is  made  to  discuss  the  experimental  results  on  the 
basis  of  the  theory  of  ionization  by  moving  charged  par- 
ticles put  forward  by  Sir  J.  J.  Thomson.  It  is  concluded 
that,  while  that  theory  cannot  at  present  provide  a  com- 
plete explanation  of  the  facts,  it  is  qualitatively  in  agree- 
ment with  them. — Philos.  Mag..  June,  1913. 

Electrochemistry  and  Batteries 

Electric  Iron-Ore  Reduction. — John  Crawford. — A  pro- 
fusely illustrated  account  of  the  latest  advances  of  electric 
iron  smelting  at  the  plant  of  the  Noble  Electric  Steel  Com- 
pany, in  Ileroult,  Cal.  The  differences  in  furnace  design 
and  operation  from  Scandinavian  practice  are  explained  as 
tlie  result  of  the  local  California  conditions. — Met.  and 
Chem.  Eng'ing,  July,  1913. 

Electro-Analysis. — J.  G.  pAiRCniLn. — An  illustrated  arti- 
cle on  the  electro-analysis  of  copper  alloys  with  rules  on 
the  determination  of  tin,  phosphorus,  copper,  zinc,  iron, 
manganese  and  nickel  and  suggestions  on  the  analysis  of 
white  metals.  Some  precautions  to  be  taken  are  mentioned. 
— Met.  and  Chem.  Eng'ing,  July,  1913. 

Units,  Measurements  and  Instruments 

Comparing  Inductance  and  Capacity. — W.  E.  Forsythe. — 
In  comparing  inductance  and  capacity  by  the  ordinary 
bridge  methods  it  is  often  difficult  to  know  just  what  resist- 
ance to  choose.  This  is  due  to  the  fact  that  there  are  gen- 
erally two  conditions  of  balance,  the  first  the  steady-current 
balance,  and  the  second  the  one  due  to  the  reactance,  the 
second  condition  in  general  depending  on  the  first.  It  often 
happens  that  with  the  capacity  and  inductance  to  be  com- 
pared the  first  balance  will  be  so  chosen  that  the  second 
balance  cannot  be  obtained.  The  author  describes  the 
method  in  which  the  two  conditions  of  balance  are  prac- 
tically independent.  The  arrangement  of  the  circuit  is 
given  in  the  cut,  where  P.  R,  S.  Q.  r,  s  are  non-inductive 
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resistances,  L,  the  reductance,  being  compared  with  the  ca- 
pacity C.  The  author  then  shows  mathematically  that  there 
are  three  conditions  of  balance,  namely,  (i)  S  =  s  +  Q ; 
(2)  S=zs  +  r:  (3)  L  =  rT.  From  (i)  and  (2)  it  is  seen 
that  Q  must  equal  r.  Thus,  to  balance  the  bridge,  set  Q  =  r, 
and  then  with  direct  current  on  the  bridge,  obtain  the 
steady-current  balance,  Q  +  s  =  S.  Then  with  the  alter- 
nating emf  applied  to  the  bridge  obtain  the  inductive 
balance,  with  either  an  alternating-current  galvanometer  or 
a  telephone.  This  last  balance  is  obtained  by  shifting  from 
Q  to  s,  keeping  at  the  same  time  r  =  Q.  Thus,  while  the 
bridge  has  three  conditions  of  balance,  two  of  these  due  to 
the  reactance  can  be  set  at  the  same  time  without  disturb- 
ing the  steady-current  balance.— P/iyj.  Retne-.v,  June,  1913. 

Precision    Resistors    for    High-Frequency    Alternating 
Currents.— K.    W.    Wagner    and    A.    Wertheimer.— The 


first  part  of  an  investigation  carried  out  in  the  German 
telegraph  experiment  station  on  precision  resistors  for 
high-frequency  alternating  currents.  In  the  present  instal- 
ment the  authors  discuss  the  time-constant  of  resistance 
coils,  a  method  for  measuring  the  time-constant  of  coils  of 
medium  and  high  resistance,  the  modification  of  this  method 
into  a  substitution  method,  the  construction  of  the  resist- 
ances of  comparison  and  a  method  of  measurement  for  coiU 
of  low  resistance,  and  give  the  results  of  measurements.— 
Elek.  Zeit.,  May  29,  1913. 

National  Physical  Laboratory. — A  continuation  of  the 
annual  report  of  the  work  of  the  (British)  National  Phys- 
ical Laboratory  in  1912.  The  present  instalment  deals  with 
the  work  on  the  Lorenz  apparatus;  mercury  standards  of 
resistance,  wire  standards  of  resistance,  resistance  bridges, 
the  Weston  standard  cell,  comparison  of  resistance  with 
mutual  inductance  and  evaluation  of  the  ohm  in  absolute 
units,  power-factors  of  condensers  and  change  of  capacity 
with  frequency,  capacity  effects  in  mutual  inductometer, 
condensers  for  high  frequencies,  wave-meter  tests,  mag- 
netic tests,  areas  of  magnetic  search  coils,  the  low-fre- 
quency microphone  hummer,  etc. — London  Electrician,  May 

30,  I9'3- 

Insulating  Materials. — The  proposed  regulations  of  the 
German  Association  of  Electrical  Engineers  on  testing  elec- 
trical insulators. — Elek.  Zeit.,  June  12,  1913. 

Meters  and  Measuring  Transformers. — The  proposed 
rules  of  the  German  Association  of  Electrical  Engineers  on 
the  conditions  which  electric  meters  and  measuring  trans-i 
formers  must  fulfil  to  be  certified. — Elek.  Zeit.,  June  12, 
1913- 

Telegraphy,  Telephony  and  Signals 

Telephone  Transmission  Calculations. — A.  J.  Aldridge. — 
The  conclusion  of  the  illustrated  paper  in  which  the  author 
considers  the  theory  of  telephonic  transmission  from  the 
non-mathematical  point  of  view,  describing  an  apparatus 
for  simplifying  the  calculations  and  showing  its  applications 
to  various  problems.  In  the  present  instalment  the  results 
of  experiments  are  given  with  respect  to  the  predominant 
frequency  of  the  voice  and  the  harmonic  composition  of 
the  waves  produced  by  continuously  repeating,  i,  2,  3,  4.  5 
The  voices  of  five  men  and  one  woman  were  tested.  The 
volume  of  any  voice  is  fixed  by  the  sum  of  the  volumes  of 
the  various  components,  the  higher  harmonics  giving  chiefly 
the  effects  of  quality  and  articulation.  In  all  the  cases  con-' 
sidered  the  fundamental  was  of  the  order  of  5  per  cent  oi' 
the  principal  harmonic,  and  it  is  evident,  therefore,  that  the 
harmonic  is  by  far  the  most  important  factor  for  telephonic 
purposes.  The  results  seem  to  show  that  the  voice  may  bt 
represented  by  a  very  low  value  fundamental  of  about  16c 
and  a  large  fifth  harmonic  of  800  cycles  per  second.  Foi 
practical  purposes  only  the  fifth  harmonic  need  be  consid- 
ered. The  author  concludes  with  some  notes  on  the  use 
of  a  single  frequency  for  general  testing.  An  account  of 
the  discussion  which  followed  is  also  given. — London  Elec- 
trician, June  13,  1913. 

Antenna  Resistance. — L.  W.  Austin. — The  author  de- 
scribes tests  in  which  three  methods  for  measuring  th« 
resistance  of  an  antenna  as  a  function  of  the  wave-length 
are  compared.  The  first  is  the  substitution  of  an  air-con- 
denser in  place  of  the  antenna  and  ground,  the  second  v. 
the  decrement  method  of  determining  resistance,  and  thi 
third  is  based  on  the  Bjerkness  equation  of  the  curren 
square  in  the  second  of  two  coupled  circuits.  The  first  i 
the  most  accurate  method  and  the  last  is  the  least  so,  bu 
by  far  the  simplest  for  ordinary  station  testing.  Variou: 
diagrams  give  the  results  of  measurements  of  the  resist 
ances  of  a  number  of  antennas,  both  at  shore  stations  am 
on  ships. — Bulletin  Bureau  of  Standards,  Volume  IX,  Nc 
I.  1913. 

High-Frequency  Wave  Filters. — G.  M.  B.  Shepherd.- 
The  use  of  a  periodic  loaded  line,  or  an  arrangement  c 
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ondensers  and  inductances  electrically  equivalent  to  same, 
,3  a  wave-form  filter  or  sieve.  The  theor>'  of  wave  filters 
5  considered,  and  constructional  particulars  based  on 
iractical  experience  are  given  of  such  a  filter  for  tele- 
ihonic  work. — London  Electrician,  June  13,  1913. 
Miscellaneous 
Tramii'ays  and  Light  Raihvays  Association. — An  account 
if  the  fifth  congress  of  the  Tramways  and  Light  Railways 
Association  held  at  Blackpool,  England.  The  attendance 
vas  nearly  300. — London  Electrician,  June  20,  1913. 


Book  Reviews 


[he  Ve.\k-Book  of  Wireless  Telegraphy  and  Teleph- 
o.\Y,  1913.  London:  The  Marconi  Press  Agency. 
Fully  illustrated.  Supplemented  by  a  wireless  map  of 
the  world.  564  pages.  Price,  2s.  6d. 
This  is  the  first  of  a  series  of  annuals  intended  to  sum- 
narize  yearly  progress  in  radio-telegraphy  and  telephony. 
rhe  volume  at  hand  contains,  in  a  form  convenient  for 
eference,  much  material  of  value  to  technical  as  well  as 
ay  readers,  and  should  prove  of  unquestioned  utility  to  the 
nany  workers  in  the  commercial  fields  which  bear  upon 
ind  make  use  of  wireless  signaling.  It  is  scarcely  to  be 
•xpected  that  the  historical  portion  of  the  book  would  em- 
)hasize  or  even  do  full  justice  to  all  whose  efforts  have 
ombined  to  develop  the  modern  practice  of  radio-com- 
nunication  to  its  present  efficient  form,  so  that  scantiness 
ir  absence  of  reference  to  scientists  not  directly  allied  with 
he  various  l\Iarconi  interests  will  prove  no  more  disap- 
■ointing  than  has  the  similar  treatment  given  in  several 
arlier  and  otherwise  excellent  treatises  on  the  art.  The 
.ections  including  the  entire  London  convention  and  the 
,arious  national  regulations  governing  wireless  telegraphy 
vill  be  useful  to  those  concerned  with  conditions  of  work- 
jig  in  foreign  countries,  while  a  collection  of  the  funda- 
mental mathematical  relations  underlying  the  design  of 
jadio  instruments  and  a  brief  five-language  dictionary  of 
echnical  terms  should  be  of  direct  interest  to  engineers, 
n  addition  to  general  data,  the  book  contains  a  discussion 
f  British  patents  and  a  number  of  well-presented  scientific 
rticles.  Dr.  Eccles'  comments  on  the  facts  and  theories 
;f  long-distance  signaling  are  especially  worth  reading,  and 
everal  descriptions  of  instruments  and  methods  used  by 
ie  Marconi  companies  are  attractively  brought  forward, 
"he  volume  contains  a  large  number  of  illustrations  and, 
>'hen  its  purpose  is  considered,  can  be  criticised  only  on  the 
core  of  insufficient  indexing.  It  is  hoped  that  in  such 
uture  editions  as  may  appear  there  will  be  more  detailed 
Iphabetical  references  to  both  text  and  illustrations. 


i'hk  Electric  Propulsion  of  Ships.  By  H.  M.  Hobart. 
jl  London  and  New  York:  Harper  &  Brothers.  167 
f      pages,  44  illus.     Price,  $2. 

A  timely  book  on  a  new  and  exceedingly  important  ap- 
ilication  of  the  electrical  conversion  and  transmission  of 
nergy  for  marine  propulsion.  As  is  well  known,  the  screw 
ropeller  is  essentially  a  slow-speed  machine,  and  ever  sir.ce 
s  earliest  applications  it  has  been  standard  practice  to 
Tive  it  by  slow-speed  directly  connected  reciprocating 
tngines.  The  advent  of  the  steam  turbine,  which  is  essen- 
ally  a  high-speed,  non-reversible  engine,  did  not  at  first 
pern  to  have  any  perceptible  influence  upon  marine  prac- 
ce.  Nevertheless,  its  high  economy  of  both  fuel  and 
lace  encouraged  efforts  to  reach  a  compromise  speed, 
arnewhat  too  high  for  best  propeller  efficiency  and  too  low 
3r  best  turbine  efficiency,  in  order  to  secure  direct  turbine 
rive.  Others  devoted  their  efforts  to  developing  spur  re- 
uction  gears,  with  considerable  success.  But  the  most 
exible  and  efficient  of  all  speed  reduction  gearing  appears 
'  be  the  electric  drive. 


The  author  in  his  treatment  of  the  subject  seems  both 
conservative  and  fair,  and  in  order  to  make  his  plea  for 
electric  propulsion  the  more  appealing,  considers  the  whole 
question  of  ship  propulsion  from  ail  standpoints.  In  his 
introductory  chapter  he  very  clearly  states  his  purpose  as 
endeavoring  to  provide  a  bridge  over  which  the  marine 
engineer  may  journey  into  the  electrical  engineer's  terri- 
tory and  obtain  an  understanding  of  the  latter's  enthusiasm 
over  the  probability  that  there  is  a  legitimate  and  fairly 
wide  field  for  electrical  machinery  in  ship  propulsion. 
There  are  sixteen  chapters  in  all,  devoted  to  the  size, 
resistance,  momentum  and  power  consumption  of  ships, 
efficiency  of  propellers,  different  types  of  prime  movers, 
speed-reducing  gears,  and  the  various  proposals  for  elec- 
trical speed  reduction.  The  volume  will  be  most  instructive 
reading  for  every  engineer  who  desires  to  inform  himself 
on  the  developments  in  this  field  and  its  most  recent  aspects. 


Electric  Arcs.     Experiments  Upon  Arcs  Between  Differ- 
ent   Electrodes    in   Various    Environments   and   Their 
Explanation.     By  Clement  D.  Child,  Ph.D.,  professor 
of    physics   at    Colgate   University.      New    York:     D. 
Van  Nostrand  Company.    203  pages,  58  illus.    Price,  $2. 
A  perusal  of  this  work  will  serve  to  show  the  complexity 
of  the  conditions  and  the  unexpected  difficulties  one  meets 
with  in  exploring  the  physics  of  the  electric  arc.    In  many 
cases  the  laws  that  govern  the  phenomena  of  the  arc  are 
not  known,  despite  all  the  work  that  has  been  done.     The 
author  has,  therefore,  adopted  the  satisfactory  course  of 
giving   an   extended   review   of   what   experimenters   have 
thought  about  the  laws  and  also  a  discussion  of   results 
obtained.     For  the  benefit  of  the  reader  who  would  like 
to  pursue  the  subject  further,  to  each  chapter  there  have 
been  appended  copious  references  to  original  papers  bear- 
ing on  the  theoretical  aspect  of  the  subject. 


American  Telegraph  Practice.  By  Donald  McNicol. 
1913.  New  York:  McGraw-Hill  Book  Company.  507 
pages,  illus.  Price,  $4. 
A  textbook  on  American  telegraph  systems  and  equip- 
ment based  to  a  large  extent  on  a  series  of  lectures  recently 
delivered  by  the  author  in  the  evening  technical  schools 
connected  with  Columbia  University.  The  author  states 
that  his  aim  has  been  to  present  a  detailed  exposition  of  the 
various  systems  of  telegraphy  in  use  in  this  country  at  the 
present  time,  together  with  a  complete  description  of 
modern  methods  of  operation  and  an  extensive  compilation 
of  the  formulas  used  in  practical  telegraphy.  In  view  of  the 
subject  matter,  the  title  is  perhaps  too  comprehensive,  since 
overhead  and  underground  line  construction  are  not  in- 
cluded, although  there  is  a  chapter  on  specifications  for 
wires  and  cables:  neither  is  there  anything  on  traffic 
handling  or  office  layouts.  Out  of  twenty-four  chapters, 
there  are  fourteen  on  circuits  and  equipment  and  these 
form  the  real  meat  of  the  book.  In  this  treatment  prac- 
tically all  the  telegraph  systems  in  use  in  America  are  very 
well  described,  excepting  possibly  the  leased-wire  system 
of  the  American  Telephone  &  Telegraph  Company.  Only 
one  chapter  is  devoted  to  high-speed  automatic  telegraphy, 
a  limitation  which  seems  to  be  justified  by  its  compara- 
tively limited  use  by  American  companies.  However,  a 
very  good  condensed  bibliography  of  the  literature  on  such 
systems  is  given  in  an  appendix.  A  special  chapter  is  also 
devoted  to  simultaneous  telegraphy  and  telephony.  One 
important  respect  in  which  the  author  could  have  increased 
the  value  of  his  treati.se  is  by  making  frequent  reference  to 
the  authoritative  literature  of  the  art,  and  in  general 
acknowledging  the  sources  of  data  or  information  drawn 
upon.  On  the  whole  the  volume  can  be  well  recommended 
as  a  textbook  for  students  of  telegraphy  and  for  super- 
intendents, managers,  operators,  wire  chiefs  and  plant  em- 
ployees in  general.  The  typography  and  illustrations  are 
excellent. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Water-TiKht  (ilands  for  Bulkheads 

A  device  wlmli  maki-s  il  jxjssible  to  pass  wires  and 
cables  through  sliip  biilkhcnds  and  other  water-tight  coni- 
parlnicnts  has  recently  been  designed  by  Mr.  T.  Harden 
and  is  being  put  on  the  market  by  the  Metal  Jointing  Com- 
pany, Ltd.,  of  Adclphi  House,  London.  The  gland  consists 
of  a  steel  cup  and  back-nut  which  bear  upon  a  hemisphere 
of  lead  cast  to  the  sheath  of  the  cable.  To  install  the  gland 
the  lead  sheath  of  the  cable  is  first  wrapped  with  a  special 
alloy  called  "amalgaline,"  and  then  the  back-nut,  shown 
in  I-'ig.  I.  is  screwed  up  until  the  pouring  holes  are  vertical. 
The  molten  metal  is  poured  through  these  holes  to  fill  the 
hollow  space  and  form  the  hemisphere  of  lead.  The  nut 
can  then  be  backed  away  and  the  lead  sprue  or  runner 
sheared   off.      The   illustration    (Fig.   2)   of   a   section   of   a 


AmaJgaJine 


iiilcrs  the  groove  1.^  a  .^(.parable  plug  coupling 
it  possible  to  disconnect  the  motor  from  the 
desirable.  \  flexible  cord,  20  ft.  long,  which 
the  handle   just   below  the  switch,  can  he  use 
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gland  for  smaller  wiring  shows  how  the  cup  and  nut  bear 
against  each  other,  thus  preventing  the  entrance  of  water. 
It  will  be  noted  that  even  though  the  pressure  brought  to 
bear  on  the  nut  is  very  severe,  damage  to  the  cable  sheath 
will  not  result,  because  the  stress  is  exerted  in  a  longi- 
tudinal direction  on  the  hemisphere  of  cast  lead  and  not 
u|K)n  the  sheath  itself. 

It  is  stated  that  these  glands,  which  are  being  made  in 
several  different  styles,  have  been  appproved  and  adoptcil 
bj  the  Admiralty  following  a  series  of  tests  carried  on  to 
discover  any  possible  mechanical  or  electrical  weaknesses. 


Electric  Vacuum  Cleaner 

A  new  electrically  operated  vacuum  cleaner  has  been  put  on 
the  market  by  the  Hurley  Machine  Company,  Chicago,  the 
claim  being  made  that  this  apparatus  cannot  become  clogged 
with  lint,  threads  or  ravelings.  because  of  the  construction 
of  the  nozzle  and  the  suction  fan.  Both  the  cleaning  nozzle 
and  the  mot.ir  driving  the  fan  are  mounted  on  three  small 
rubbed-tired  wheels  in  such  a  manner  that  the  nozzle  is 
raised  from  the  floor  sufliciently  to  allow  the  right  amount 
of  air  for  cleaning  purixises  to  flow  into  it.  In  the  rect- 
angular opening  of  the  nozzle  is  a  rubber  comb  which  is 
pressed  against  the  nap  of  the  carpet  by  helical  springs  in 
such  a  manner  that  the  dirt  is  stirretl  up  and  sucked  into  the 
dust  bag  which  is  attached  to  the  handle  of  the  apparatus. 
The  suction  fan  consists  of  a  cast-aluminum  disk  with  pro- 
jecting blades  so  constructed  that  lint  and  threads  cannot 
become  entangled  in  it.  Ihe  fan  is  direct-connected  to  the 
shaft  of  a  (ieneral  Electric  motor.  In  the  aluminum  cas- 
ing surrounding  the  motor  is  an  insulated  bushing,  through 
which  runs  a  flexible  cord  connecting  the  motor  with  a 
switch  b>cated  on  the  end  of  the  handle  where  it  can  be 
operated  by  the  palm  of  the  hand.  The  wiring  between 
the  motor  and  the  switch  is  run  through  a  groove  in  the 
handle;  between  the  motor  and  the  point  where  the  wire 


the  vacuum  cleaner  with  any  electric-service  receptaci 
For  cleaning  draperies,  walls,  etc..  it  is  only  necessary  I 
unscrew  a  cap  on  the  front  of  the  cleaner  and  fasten 
hose  onto  the  machine.  The  apparatus  is  compact  and  ligh 
and  is  made  in  two  sizes  for  use  on  direct  or  alternatir 
current  at  110  or  220  volts.  One  size  of  the  machine 
capable  of  delivering  140  cu.  ft.  of  air  per  minute  and  tl 
other  size  95  cu.  ft.  of  air  per  minute.  The  first  weigl 
10.75  lb.  complete  and  consumes  140  watts,  while  the  oth"' 
weighs  9  lb.  and  consumes  125  watts.  Both  machines  a 
so  designed  that  they  may  be  shoved  under  chairs,  sofj 
etc.,  in  cleaning,  the  handle  being  adjustable  to  any  .me! 


Ornamental  Electric  Lamp  Fixtures  from  Clay 

Almost  from  the  very  beginning  of  electricity's  servi 
to  man,  clay  in  pottery  form  has  been  used  as  insuladi 
for  electrical  energy.  By  adapting  pottery  to  differ* 
styles  of  fixtures  for  diffusing  the  light  of  electric  lam] 
clay  is  now  performing  an  additional  function  for  illun 
nating  purposes.  These  novel  and  ornamental  fixtures  hi 
opened  up  a  new  line  of  possibilities  to  interior  decorate 
Of  further  interest  is  the  fact  that  these  lighting  fixtui 
were  brought  out  in  this  country  and  are  now  .setting  I 
styles  in  England,  France  and  Germany,  reversing  the  BSt 
rule  of  originating  fa.shions. 

The  designs  were  conceived  and  worked  out  in  the  old 
American  pottery,  which  has  been  established  and  in  c( 
tinuous  operation  since  1805.  The  first  half  dozen  sv 
portable  lamps  made  from  pottery  three  years  ago  «< 
shown  in  a  private  exhibition  to  connoisseurs  in  Xew  Yo 
and  following  their  praise  of  the  color  combinations  ' 
manufacturer  designed  the  present  line  of  luminaries, 
eluding  large  and  small  portable  lamps,  chandeliers,  shot 
lamps,  wall  lamps,  solarium,  ceiling  and  indirect-light 
units. 
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vmong  the  beautiful  glazes  which  are  obtained  in  these 
amental  fixtures  are  the  mirrored  flambe,  luster,  crystal 
I  matte  classes.  The  first  four  classes  present  mirror  sur- 
es  with  varied  tones  and  colors  in  combinations  not  un- 
:  those  seen  in  the  sky  at  sunset.  The  matte  class  are 
zes  with  a  texture  such  as  is  revealed  in  the  petals  of 
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vers  and  the  skin  of  fruit.  The  glazes  are  obtained  by 
ering  the  dried  clay  pottery  with  a  preparation  and  "fir- 
''  the  design  in  a  kiln  at  high  temperature.  Some  glazes 
uire  a  clear  fire  with  plenty  of  oxygen  to  insure  complete 
ibustion.  while  others  demand  a  smoky  kiln,  and  still 
ers  an  alteration  of  these  fire  qualities.  Slow  and  fast 
ling  of  the  pottery  after  it  has  reached  the  proper  teni- 
ature  have  varying  effects  on  the  glaze. 


flambe.  Figs.  3  and  4  show  a  group  of  wall  lamps  and  an 
indirect  fixture  with  a  17-in.  bowl  which  is  finished  in  a 
glaze  of  crystal  blue. 

The  fixtures  of  pottery  were  developed  and  are  being  put 
on  the  market  by  the  Fulper  Pottery  Company,  Fleming- 
ton,  N.  T. 


Vehicle  Battery-Charging  Apparatus 

At  a  recent  meeting  of  the  Chicago  Section  of  the 
Electric  Vehicle  Association,  Mr.  J.  P.  Lyons,  Chicago, 
described  a  new  battery-charging  equipment  which  the 
Electric  Products  Company,  of  Cleveland,  Ohio,  has  just 
put  on  the  market.  The  outfit,  which  is  illustrated  here- 
with, consists  of  a  motor-generator  set  or  rotary  con- 
verter, a  machine  panel  and  a  distributing  panel.  The 
number  of  distributing  panels  depends  on  the  number  of 
batteries  to  be  charged.  On  the  distributing  panels  are 
switches  which  automatically  cut  off  the  batteries  as  soon 
as  they  are  charged  and  leave  an  indication  showing  a 
record  of  the  condition.  When  the  last  battery  is  charged 
the  switch  cutting  out  the  battery  also  operates  the  main- 
line switch  on  the  alternating-current  side  of  the  rotary 
converter  or  motor-generator,  as  the  case  may  be,  thus 
eliminating  the  waste  of  energy  which  would  result  from 
allowing  the  rotary  to  run  idle  after  all  of  the  batteries 
are  charged.  The  apparatus  also  disconnects  the  rotary 
when  the  alternating-current  line  is  de-energized  and  starts 
the  machine  up  again  when  service  is  restored.  Practi- 
cally no  attention  is  required  by  the  equipment. 

Another  innovation  in  battery-charging  apparatus  de 
scribed  by  Mr.  Lyons  is  used  in  connection  with  an  in- 
stallation  of   mercury-vapor    rectifiers   or    motor-generator 


AND    4 WALL     LAMPS     AND 

INDIRECT    FIXTURE 


FIGS.    I    AND   2 TRANSFER    PANEL    AND    BATTERY-CHARGING    INSTALLATION 


•Tie  four  illustrations  shown  herewith  convey  some  idea 
c:erning  the  shapes  and  designs  of  the  various  types  of 
-'iires.  Fig.  i  shows  a  large  portable  lamp  with  a  ring 
ci,  standing  19  in.  in  height.  The  shade  is  17  in.  in 
ilneter  and  the  fixture  is  finished  with  a  matte  glaze.  The 
1^11  portable  lamp  shown  in  Fig.  2  is  16  in.  high,  with  a 
- .  shade,  and  is  finished  in  the  black  and  blue  of  the  skv 


sets  supplying  energy  at  different  voltage.  This  consists 
of  a  transfer  board  by  means  of  which  24-volt  and  50-volt 
batteries  can  be  grouped  to  the  best  advantage  for  charg- 
ing, without  wasting  energy  in  rheostats.  Some  of  these 
transfer  boards  together  with  the  distributing  boards  have 
been  installed  in  the  Colonial  Gub  Garage  and  in  several 
private  garages  in  Chicago. 
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Electrically  Operated  Slot-Machine  Camera 

A  new  electric  pliolograpliic  tnacliiiic,  which  is  entirely 
automatic  in  its  action,  has  hcen  invented  and  brought  out 
in  I'aris  by  an  engineer,  Mr.  11.  Ashton-Wolff.  The  appa- 
ratus is  coin-operated  and  takes  an  attractive  platimi-bro- 
ruide  portrait  upon  a  postal  card.  A  series  of  electric  devices 
operated  in  an  ingenious  manner  take  the  photograph  and 


SLOT-MACHINE    CAMERA 

put  it  through  the  various  operations  before  delivering  it 
in  the  finished  state.  Simple  and  reliable  magnetic  mechan- 
ism is  used,  there  being  no  springs,  cams  or  levers  to  cause 
complication. 

When  the  customer  inserts  the  coin  in  the  slot  an  electric 
sign  appears  giving  directions  for  the  pose.  A  mirror 
finder  enables  the  sitter  to  observe  when  he  is  in  the  center 
of  the  picture.  During  the  brief  time  of  exposure,  which 
is  practically  instantaneous,  a  strong  artificial  light  illumi- 
nates the  person  or  object  to  be  photographed.  A  signal  in- 
dicates that  the  pose  is  finished,  and  the  light  is  extin- 
guished. The  postal  card  is  then  put  through  the  successive 
operations  of  developing,  washing  and  drying  by  various 
electrical  devices.  After  exposure,  the  card  drops  down 
into  an  ebonite  dish  or  tank  in  which  developing  takes  place. 
All  solutions  are  stored  in  receptacles  at  the  top  and  are 
fed  through  an  electromagnetic  valve  and  measurer  com- 
bined, so  that  the  amount  used  is  invariable.  The  card  de- 
velops a  positive  print  in  black  and  white  by  the  use  of  a 
new  chemical  process  which  is  one  of  the  principal  features 
of  this  device.  The  print  is  obtained  by  a  single  process 
and  is  ready  to  be  delivered  at  once.  It  remains  only  to 
send  a  second  or  fixing  bath  into  the  tank  through  an 
electromagnetic  valve,  the  first  solution  having  been  evacu- 
ated. The  washing  of  the  print  by  ordinary  water  is  car- 
ried out  in  the  same  way.  The  dish  into  which  all  these 
baths  flow  then  opens  by  means  of  electromagnets  and  the 
finished  card  drops  into  an  electric  drier,  which  dries  it 
quickly  but  without  softening  the  gelatine.  The  photo- 
graph is  dried  in  fifteen  seconds  and  is  subsequently  passed 
through  a  slot  aiicl  delivered  to  the  customer. 

One  of  the  interesting  parts  of  the  machine  is  a  com- 
mutator for  operating  all  the  various  circuits  at  the  proper 
time,  this  distributer  being  a  round  disk  on  which  are  metal 
segments  for  the  contacts.  An  arm  carrying  a  certain  num- 
ber of  bnishes  or  contact  pieces  is  passed  over  the  disk  so 
as  to  close  the  circuits  in  proper  order.  It  is  essential  to 
avoid  all  sparking  at  the  contacts,  otherwise  the  commu- 
tator would  rapidly  bum  out.  This  the  inventor  has  over- 
come by  using  an  outer  circle  with  a  series  of  strips  which 
make  contact  with  the  arm  before  the  latter  leaves  the  main 


contacts.  As  the  arm  touches  one  of  these  points  a  small 
portion  of  the  current  is  shunted  into  a  solenoid,  which 
consumes  only  5  watts.  This  distant  solenoid  operates  a 
metal  point  placed  in  mercury  so  that  the  current  is  broken 
here  instead  of  on  the  commutator.  The  arm  or  lever 
makes  one  revolution  covering  all  contacts  needed  for  one 
I)hotograph,  and  is  driven  by  a  small  electric  motor.  The 
energy  for  operating  this  motor  is  received  through  the 
arm  as  it  turns,  and  by  means  of  specially  devised  resistors 
variations  in  speed  are  produced  corresponding  to  the 
action  going  on  at  the  precise  moment.  Such  speeds  can 
be  set  at  will  for  any  part  of  the  machine  by  turning  a 
small  disk.  In  summer,  for  instance,  when  the  heat  makes 
the  baths  act  more  rapidly,  the  action  of  the  chemicals  can 
be  shortened  as  may  be  required  for  good  results  and  soi^ 
left  during  the  whole  of  the  hot  season.  ' 

The  machine,  it  is  said,  will  turn  out  100  postal  cards 
without  any  supervision  or  recharging,  and  the  solutions 
will  keep  for  one  month  at  least.  Each  part  of  the  ma- 
chine is  a  separate  device  mounted  on  spring  clip  contacts 
so  that  it  can  be  withdrawn  instantly.  In  fact,  the  whole 
machine  can  be  taken  apart  in  this  way  without  handling 
any  wires.    The  refilling  of  the  machine  takes  ten  minutes. 


Automatic  Switching  Apparatus 

The  maintenance  of  continuity  of  electric  service  t' 
tomers   makes   it   imperative   that   means  be   provide 
switching  on   reserve   units  instantly  to  supply  encr^ 
case   of    failure   of   the   main    source.    The    circuit-breakci 
shown  in  the  illustration  is  designed  for  this  type  of  sorv 
ice.     It  consists  of  two  double-pole,   single-coil,   soleiijiJ 
operated,  magnetic-blowout  circuit-breakers,  each  of  which 
remains  closed  only  while  the  solenoid  is  energized.     Th( 
circuit-breaker  shown  on  the  left  is  connected  in  the  mair 
supply  circuit  and,  under  normal  operating  conditions,  i; 
closed,  the  one  on  the  right  remaining  open. 

When  the  supply  of  energ>'  from  the  main  source  fail: 


AUTOMATIC    CIRCUIT-BREAKER    BOARD 

tlie  circuit-breaker  on  the  left  opens  and  the  metallic  dii, 
directly  underneath  this  solenoid  bridges  the  gap  betwet 
the  contact  blocks  below  it.  The  action  of  this  disk  cot 
nects  the  operating  coil  of  the  circuit-breaker  on  the  rigf. 
across  a  storage  battery  or  other  source  of  energ>'.  Tl^ 
operation  of  this  breaker  connects  the  feeder  with  the  aux 
iary   source  of  energy,   thus   avoiding  an   interruption 
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service.  When  the  primary  service  i§  restored  the  solenoid 
)i  the  circuit-breaker  on  the  left  is  again  energized,  there- 
)y  causing  the  circuit-closing  disk  to  be  withdrawn  from 
he  contact  blocks.  This  action  breaks  the  circuit  of  the 
iolenoid  of  the  circuit-breaker  on  the  right,  cutting  off  the 
iupply  of  energy  from  the  auxiliary  source. 

Each  circuit-breaker  is  provided  with  a  dash-pot  and  a 
;et  of  auxiliary  contacts,  to  which  are  connected  the  termi- 
nals of  a  resistor.  The  auxiliary  contacts  are  bridged  when 
he  circuit-breaker  is  open.  When  the  plunger  in  the  dash- 
30t  rises  as  the  circuit-breaker  closes,  the  bridge  across 
he  auxiliary  contacts  is  removed,  connecting  the  resistor 
n  series  with  the  operating  coil.  The  resistor  is  not  cut 
n,  however,  until  the  circuit-breaker  is  completely  closed, 
jecause  the  dash-pot  introduces  a  time  interval  between  the 
rlosing  of  the  circuit-breaker  and  the  opening  of  the 
luxiliary  contacts. 

The  switching  apparatus  described  above  is  manufac- 
ured  by  the  General  Electric  Company,  Schenectady,  N.  Y. 


Cut-Out  Hanger  for  Arc  Lamps 

'  A  simple  and  compact  hanger  to  take  the  place  of  sus- 
lension  equipment  now  used  with  series  arc  lamps  has  re- 
ently  been  put  on  the  market  by  the  Thompson  Electric 
i^ompany,  Cleveland,  Ohio.  By  means  of  this  hanger  the 
owering  of  any  lamp  in  a  series  lighting  circuit  auto- 
natically  cuts  the  lamp  out  of  circuit  without  disturbing 
he  operation  of  the  other  lamps.  All  wiring  is  carried  in 
traight  lines  from  the  poles  to  the  hanger,  thus  saving  a 
onsiderable  amount  of  wire  and  averting  trouble  incident 
'0  hanging  loops,  which  under  present  practice  cause  a  good 
leal  of  the  arc-lamp  trouble.  Again,  since  the  lamp  is  de- 
ached  from  the  circuit  when  lowered  there  is  no  danger 
rom  shock  to  the  trimmer. 

The  illustrations  Figs,  i  and  2  show  the  hanger  with  the 
amp  in  the  operating  position  and  with  the  lamp  slightly 
Dwered  and  disconnected  from  the  circuit.  The  lamp  can 
le  disconnected  and  lowered  by  pulling  the  lowering  rope. 


mechanical   test   have   supported   a   weight   of   more   than 
1000  lb. 

Fig.  3  shows  details  and  a  partial  section  of  the  hanger 
with  the  lamp  in  the  operating  position.  Energy  for  oper- 
ating the  lamp  enters  through  the  bar  A,  passes  through 
catch  C,  then  through  the  lamp,  returning  through  parts  D 
and  B  consecutively.   Insulation  between  C  and  D  prevents 


FIG.    3 DETAIL    AND    PARTIAL   SECTION    OF    HANGER 

any  arcing  at  this  point.  The  letters  E  and  F  indicate  pawls 
which  hold  the  catches  apart  while  the  lamp  is  being  low- 
ered. The  contacts  are  arranged  to  "wipe  in"  so  that  they 
will  remain  bright  and  clean. 

Although  the  illustrations  herewith  show  the  hangers  in- 
stalled only  from  mast  arms,  they  are  also  made  in  styles 
permitting  their  use  on  span  wires. 


HANGER    IN    TWO    POSITIONS 

s  will  be  noted,  the  lamp  is  supported  by  a  double-fall  rope 
0  that  the  trimmer  in  lowering  the  lamp  handles  only  one- 
alf  its  weight.  The  lowering  rope  is  looped  under  and  at 
ight  angles  to  all  live  parts  and  is  kept  far  enough  away 
rem  the  current-carrying  parts  to  provide  a  high  insula- 
ion  to  ground.  It  is  stated  that  these  hangers  have  with- 
tood   an    electrical    potential   of   23,000   volts    and    on    a 


Trackless  Trolley  Bus 

The  Field  Electric  Bus  Company,  of  135  Broadway,  New 
York  City,  is  now  manufacturing  electric  buses  of  two 
types.  One  type  of  bus  is  equipped  with  Edison  storage 
batteries  and  the  other  type,  described  in  the  Electrical 
World  of  June  14,  1913,  is  supplied  with  electrical  energy 
from  overhead  trolley  wires.  The  latter  type  does  not 
carry  storage-battery  equipment. 


An  Improved  Insulating  Material 

A  new  insulating  material  known  as  "micarta"  and  in- 
tended to  take  the  place  of  hard  fiber  glass,  porcelain,  hard 
rubber,  built-up  mica,  pressboard,  rawhide,  molded  com- 
pounds and  the  like  has  been  developed  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa. 

This  insulating  material  is  used  for  commutator  bushings 
and  brush-holder  insulation,  for  noiseless  gear  blanks,  for 
conduit  for  automobile  wiring,  for  spools  for  spark-coil  and 
magnet  windings,  for  refillable  fuse  tubes,  for  "wireless" 
coil  separators,  for  arc  shields  in  circuit-breakers,  for 
water-meter  disks  and  for  other  purposes. 

Micarta  is  a  tan-brown,  hard,  homogeneous  material  hav- 
ing a  mechanical  strength  about  50  per  cent  greater  than 
hard  fiber.  It  can  readily  be  sawed,  milled,  turned,  tapped 
or  threaded,  if  a  sharp-pointed  tool  is  used  and  the  work 
done  on  a  lathe.  It  can  be  punched  only  in  thin  sheets  and 
cannot  be  molded.  Micarta  is  not  brittle,  and  it  is  claimed 
that  it  will  not  warp,  expand  or  shrink  with  age  or  expo- 
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sure  to  the  weather.     The  finished  prcxluct   takes  a  high 
pohsh,  presenting  a  neat  appearance. 

Two  grades  of  the  material  arc  made.  That  known  as 
"bakclite  niicarta"  will  stand  a  temperature  of  150  dcg.  C. 
(300  (leg.  Fahr.)  continuously  or  260  dcg.  C.  (500  deg. 
Fahr.)  for  a  short  time.  It  is  infusible  and  will  remain 
unalTected  by  heat  until  a  temperature  sufficient  to  car- 
bonize it  is  reached.  It  is  said  that  bakelite  micarta  will 
stand  an  electric  arc  better  than  hard  fiber,  hard  rubber, 
built-up  mica  or  any  molded  insulation  containing  fibrous 
or  resinous  materials.  The  coefficient  of  expansion  of  this 
product  is  low,  being  approximately  0.00002  in.  i)cr  dcj;.  < 


voltage  within  10  per  cent  above  or  below  normal  if  the 
|K)Wcr  which  is  carried  by  the  circuit  does  not  exceed  25 
kva. 

The  regulator,  which  is  of  the  induction  type,  has  two 
windings  arranged  on  separate  iron  cores,  the  primary  or 
shunt  winding  being  connected  directly  across  the  circuit 
and  the  secondary  winding  connected  in  series  with  the  line. 


D^d. 
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This  grade  of  the  insulation  is  insoluble  in  practically  all 
of  the  ordinary  solvents  such  as  alcohol,  benzine,  turpen- 
tine and  weak  solutions  of  acids  and  alkalis,  hot  water  and 
oils.  It  is  indiliferent  to  ozone,  which  is  an  advantage  over 
hard  rubber,  resins  and  the  like  when  used  for  electrical 
purposes.  It  is  non-hydroscopic  and  is  impervious  to 
moisture. 

The  other  grade,  designated  as  No.  53  micarta,  has  the 
same  mechanical  and  electrical  properties  as  bakelite 
micarta  but  differs  in  its  chemical  and  thermal  properties. 
The  plain  micarta  behaves  toward  chemicals  and  heat  very 
much  as  an  ordinary  resin.  This  grade  is  not  used  in  plate 
form. 

As  proof  of  the  uniformity  of  structure  of  bakelite  mi- 
carta, the  accompanying  illustration  of  a  fracture  is  shown. 
The  tube  was  held  tightly  on  a  metal  mandrel  and  a  com- 
pressive force  was  applied  at  one  end  of  the  tube.  When 
the  force  became  sufficiently  great  the  tube  split  as  shown. 
The  uniformity  of  the  wavy  fracture  proves  the  homo- 
geneous structure  of  the  material.  Such  a  break  is  known 
as   a    Iiarmoiiir    fracture.     The    strains    in    a   homogeneous 
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FIG.    2 A    FRACTURE    IN     MICARTA 

material  under  stress  follow  a  sine  wave  law.  If  one  part 
of  the  material  is  weaker  than  the  rest,  the  strain  at  this 
point  becomes  greater  and  the  harmonic  wave  is  distorted. 
However,  it  will  be  seen  from  the  illustration  that  the  strain 
closely  followed  the  true  harmonic  wave,  indicating  that 
every  part  of  the  material  was  as  strong  as  any  other 
part. 


Pole-Type  Voltage  Regulator 

Formerly  the  apparatus  for  voltage  regulation  has  been 
limited  to  the  indoor  type  and  installation  at  remote  points 
would  have  necessitated  building  substations  which  in  many 
cases  would  have  made  the  expense  of  installation  pro- 
hibitive. 

The  General  Electric  Company  has  placed  on  the  market 
an  automatic  voltage  regulator  for  outdoor  service  which 
has  been  arranged  so  that  it  can  be  installed  on  a  pole  or 
in  any  other  convenient  place.  This  regulator  is  designed 
for   single-phase,   6o-cycle   circuits   and   will    regulate   the 


FIU.     I- — l)IAGR.\.\I    OF    CONNECTIONS 

The  primary  core  with   its  winding  is  constructed  so  that 
it  can  be  rotated  within  the  core  of  the  secondary  or    •- 
tionary  coil.     In  this  manner  the  effect  of  its  flux  npn: 
secondary  coil  may  be   varied,  causing  the  voltage  n! 
feeder  to  be  increased  or  decreased. 

Movement  of  the  rotor  is  effected  by  means  of  a  - 
single-phase  motor  which  runs  continuously.  Non 
this  motor  is  mechanically  disconnected  from  the  : 
and  connection  therewith  is  controlled  by  a  voltage 
the  winding  of  which  is  energized  from  the  regulatel 
of  the  feeder. 

.\  device  provided  for  limiting  the  movement  01 
rotor  consists  of  two  cams  mounted  on  a  common  arm  i 
in"  on  the  shaft  of  the  ratchet  wheel.     When  the  linv 


FIG.    2 — VOLTAGE    REGULATOR    INSTALLED    ON    POLE 


travel  is  reached  a  cam  is  moved  up  beneath  the  pasvl  anc 
prevents  it  from  engaging  with  the  ratchet  wheel.  Al 
parts  of  the  regulator  are  inclosed  in  a  dust-proof  am 
rain-proof  tank.  The  core  and  coils  are  located  in  thi 
lower  part  of  the  tank  and  immersed  in  oil.  A  door  pro 
vided  in  the  upper  part  of  the  tank  allows  access  to  thti 
mechanism  for  adjustment  and  oiling.  i 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Lighting  Contract  Awarded. — The  Engberg's  Electric  & 
.Meclianical  Works,  St.  Joseph,  Mich.,  has  secured  the  con- 
tract for  the  electrical  equipment  of  the  Citronelle  Light, 
[Ice  &  Power  Company,  Citronelle,  Ala.,  including  one  SS- 
kva  single-phase  alternator  and  a  12-ft.  by  lo-ft.  engine, 
with  switchboard  complete.  References  to  this  plant  ap- 
peared in  our  issues  of  May  10  and  June  21. 

New  Power  House  for  Pennsylvania  State  Hospital. — Of 
the  appropriation  of  $195,000  recently  made  by  the  Legis- 
lature of  Pennsylvania  for  improvements  to  the  state  hos- 
pital at  North  Warren,  Pa.,  $125,000  will  be  expended  for 
the  construction  and  equipment  of  a  new  power  house. 
The  building  will  be  of  pressed  brick  and  stone  and  attrac- 
Itive  in  appearance.  Automatic  stokers  will  be  used  in  the 
boiler  room,  and  patent  smoke  consumers  will  be  installed. 
Isolated  Plants  to  Be  Installed. — Charles  E.  Knox,  con- 
■sulting  engineer,  loi  Park  Avenue,  New  York,  is  now  work- 
ing on  the  design  of  a  700-kw  installation  with  elevators 
■and  wiring  for  the  Hallenbeck-Hungerford  building,  at  La- 
fayette Place  and  \Vhite  Street,  New  York.  He  is  also 
designing  a  looo-kw  plant  with  motor-drive  equipment,  ele- 
vators and  wiring  at  St.  John,  N.  B.  In  neither  of  these 
[cases  has  the  contract  been  let  for  the  apparatus  or  mate- 
ilrials. 

Canadian  Underground  Cable  Installation. — G.  M.  Gest, 
of  Montreal  and  New  York,  has  been  awarded  the  contract 
for  constructing  a  system  of  underground  conduits  for  the 
;town  of  Outremont,  Quebec.  A  twin  system  will  be  built, 
rone  set  being  used  by  the  town  for  the  distribution  of  light 
and  power  in  the  future,  and  the  other  set  by  the  Bell  Tele- 
phone Company.  Mr.  Gest  has  undertaken  to  construct  the 
conduits  in  250  good  working  days.  Altogether  five  tenders 
were  sent  in  for  the  work. 

Street-Lighting  Activity  in  Canada  and  in  Texas. — A  lo- 
cal concern  in  the  lighting-pole  business  has  recently  re- 
ceived an  order  for  sixty  combination  luminous-arc  and 
trolley  poles  for  use  on  one  of  the  main  thoroughfares  of 
Galveston,  Tex.  The  same  company  states  that  in  Canada 
there  is  particular  activity  in  these  lines.  It  has  just  sup- 
plied to  the  city  of  Peterborough.  Ont.,  100  poles  of  the 
jSame  type  as  above  noted  and  has  negotiations  in  prog- 
ress with  several  other  Canadian  cities  for  the  supplying 
of  ornamental  poles   for  street  lighting. 

Cedar  Rapids  Power  Development  Progressing  Rapidly. 
— From  Mr.  George  C.  Clarke,  chief  engineer  for  Eraser, 
'Brace  &  Company,  1328  Broadway,  New  York,  it  is  learned 
that  rapid  progress  is  being  made  on  the  hydroelectric 
development  for  the  Cedar  Rapids  Manufacturing  &  Power 
Company,  at  Montreal,  Can.  At  present  there  are  six 
shovels  busy  on  the  job  and  concrete  work  on  the  power 
house  foundations  will  be  started  during  July.  It  is  ex- 
pected that  the  first  units  will  be  installed  toward  the 
latter  part  of  October.  About  100,000  kw  will  be  available 
when  the  present  plant  is  completed,  and  a  reserve  capacity 
of  50.000  kw  will  be  left  for  future  development. 

Kerr  Turbine  Business  Excellent. — The  Kerr  Turbine 
Company,  of  Wellsville.  N.  Y.,  is  experiencing  the  largest 
volume  of  business  in  its  history.  Export  orders  have  been 
received  recently  from  England.  India  and  the  Sandwich 
Islands.  The  company  has  developed  a  500-kw  alternating- 
current  unit  for  which  it  is  expected  there  will  be  a  large  de- 
mand. In  the  shops  at  this  time  there  are  seventy-two 
turbines  building,  which  will  aggregate  about  10,000  hp, 
and  an  order  has  just  been  placed  by  one  of  the  large  pump 
manufacturers  for  sixteen  Kerr  turbines.  Among  the  recent 
shipments  of  "Economy"  turbines  the  following  are  the 
more  important:  Four  8oo-hp  turbines  for  driving  25,000,000- 


gal.  pumps,  Chicago  Water  Works;  an  8so-hp  turbine  for 
similar  service  at  Nashville,  Tenn.;  two  loo-kw  and  two 
150-kw  turbo-generator  sets  for  the  Republic  Coal  Com- 
pany, Roundup,  Mont.;  two  35-kw  generator  sets  for  the 
steamship  U'ashingtoi)  Irving;  three  75-kw  sets  for  the  new 
steamship  Seeandbee  for  Great  Lakes  service;  four  turbo- 
pump  units  for  Swift  &  Company;  two  for  the  Detroit  Gen- 
eral Hospital;  two  for  the  Pittsburgh  Crucible  Steel  Com- 
pany, and  two  for  the  Carnegie  Steel  Company. 

Texas  &  Pacific  Railway's  New  Orleans  Terminal. — .Ar- 
rangements have  been  completed  for  the  construction  of  a 
large  terminal  station  for  the  Texas  &  Pacific  Railway 
Company  at  New  Orleans,  La.,  and  it  is  expected  that 
actual  construction  will  begin  shortly.  Besides  the  build- 
ing of  the  station  proper,  there  is  extensive  grading  work 
to  be  done,  and  the  tracks  are  to  be  shifted  to  some  extent. 
One  of  the  company  officials  placed  an  estimate  of  $5,000,000 
as  appro.ximately  the  cost  of  the  entire  project.  Extensive 
electrical  equipment  will  be  installed,  but  no  data  are  at 
present  available  on  this  point.  The  architects  are  Messrs. 
Favrot  &  Livaudais,  of  New  Orleans. 

New  Electric  Car  Models  for  1914. — The  Anderson  Elec- 
tric Car  Company,  of  Broadway  and  Eightieth  Street,  New 
York,  which  handles  the  Detroit  electric  line  of  pleasure 
cars  and  trucks,  announces  that  several  new  models  are  to 
be  put  out  in  1914,  S.  W.  Menefee  being  in  Detroit  this 
week  inspecting  them.  A  new  limousine  designed  espe- 
cially for  the  New  York  trade  is  among  the  offerings  for 
the  coming  year,  which  include  also  a  forward-drive  car 
which  can  be  operated  from  either  the  front  or  the  rear 
seat.  The  storage-battery  equipment  for  these  cars  is  sup- 
plied by  the  Edison  Storage  Battery  Company,  of  Orange, 
N.  J.  The  new  models  are  scheduled  to  appear  about 
Sept.  15. 

Canadian  Engineering  Concern  Reorganized. — Under  the 
reorganization  of  the  business  of  W.  N.  Dietrich,  electrical 
and  mechanical  engineer,  Montreal.  Quebec,  the  scope  of 
the  undertaking  has  been  enlarged.  The  company  is 
known  as  Dietrich,  Limited,  and  undertakes  conduit  instal- 
lations, transmission  lines  and  power  plants  and  heating. 
The  president  is  W.  N.  Dietrich,  who  was  formerly  elec- 
trical engineer  for  the  Canadian  Pacific  Railway  Company's 
entire  system,  while  the  vice-president  is  G.  E.  Templeman, 
previously  superintendent  of  construction  in  the  engineer- 
ing department  of  Allis-Chalmers-BuUock,  Ltd.  The  com- 
pany is  now  doing-  extensive  electrical  work  in  the  prov- 
inces  of   Quel)ec    and    Ontario. 

Big  Asbestos  Company  Adding  to  Its  Equipment. — The 
H.  W.  Johns-Manville  Company,  Forty-first  Street  and 
Madison  Avenue.  New  York,  is  enjoying  in  nearly  all  of 
the  lines  handled  by  it  very  good  sales,  and  in  its  line  of 
refrigerating  machines  its  production  department  is  having 
trouble  keeping  pace  with  the  sales  department.  In  order 
to  take  care  of  the  increasing  demand  extensive  building 
operations  have  been  necessary.  At  Manville,  N.  J.,  an 
immense  factory  is  in  process  of  construction  which  will 
when  completed  add  materially  to  the  manufacturing  fa- 
cilities of  the  company.  Two  large  three-phase,  6o-cycle 
Curtis  turbo-generators  of  General  Electric  make  are  to 
be  installed  at  this  plant,  together  with  three  exciter  sets. 
A  Westinghouse-Leblanc  condenser  and  six  500-hp  Bab- 
cock  &  Wilcox  boilers  will  form  part  of  the  equipment  also. 
An  aggregate  of  2800  hp  of  Westinghouse  motors  at  rat- 
ings from  150  hp  down  will  be  installed  for  drive  purposes. 
There  are  seven  buildings  in  the  group  at  Manville.  The 
generating  equipment  is  in  a  building  by  itself  and  the 
layout  has  been  planned  to  allow  for  a  future  development 
of  5000  kw  additional.    The  wiring  is  all  underground  there. 
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At  the  Canadian  plant  alterations  arc  being  made  and  the 
crushing  equipment  is  being  increased.  At  the  plant  of 
the  Asbestos  Shingle  Company,  Hiverdalc,  III.,  50°  ''p  in 
General  Electric  and  VVcslinghouse  alternating-current 
HT'ors  is  being  in.stallcd.  This  concern,  which  is  a  sub- 
sidiary company,  draws  its  energy  from  the  lines  of  the 
Illinois   Tractinn   CuMipany. 

Dominion  Power  &  Transmission  Company  Adding  to  Its 
Generating  Equipment.— The  Dominion  I'owcr  &  Trans- 
mission Company  has  made  some  large  extensions  during 
the  year.  Two  largo  turbine  units  have  been  provided  for 
its  Dccew  Falls  generating  plant,  while  the  expansion  of 
the  Steel  Company  of  Canada  at  its  Hamilton  plant  adds  a 
very  large  consumer.  An  additional  transmission  line  from 
jjecew  Kails  to  Hamilton  is  also  among  the  proposed  exten- 
sions. This  company  is  contemplating  building  a  million- 
dollar  steam  auxiliary  plant.  The  presence  of  needle  ice 
at  Decew  Falls  in  the  winter,  resulting  in  a  temporary  shut- 
ting down  of  the  generators,  has  induced  the  company  to 
guard  against  similar  occurrences  by  making  its  steam  auxil- 
iary capable  of  producing  30,000  lip — sufficient  to  meet  the 
demands  of  the  present. 

Detroit  Edison  Company  Optimistic  on  Present  Indus- 
trial Condition. — Speaking  of  IJctroit's  industrial  condition, 
Alexander  Dow,  president  of  the  Detroit  Edison  Company, 
said  recently:  "Our  output  to  factories  shows  no  falling  off 
in  the  volume  of  demands  for  power.  It  is  true  a  few 
factories  are  being  closed  just  now  for  the  usual  summer 
inventory,  but  tlie  day  load  carried  by  our  plant  shows  no 
reduction.  In  fact,  the  load  is  more  than  30  per  cent 
greater  than  it  was  last  year  at  this  time."  The  Detroit 
Edison  Company  has  just  sold  to  Spencer  Trask  &  Com- 
pany, of  New  York,  $1,000,000  of  first  mortgage  5  per  cent 
gold  bonds  at  par.  Funds  derived  from  the  sale  of  the 
bonds  will  be  employed  in  meeting  part  of  the  expense  of 
constructing  and  equipping  the  mammoth  new  East  Side 
power  plant  on  which  the  Detroit  Edison  Company  has 
commenced  work. 

Turbo-Alternator   Installation  for  an   Illinois   Factory. — 

An  isolated  generating  plant  is  being  constructed  by  the 
Whitman  &  Barnes  Manufacturing  Company,  of  Chicago, 
at  its  factory  in  West  Pullman,  111.  A  1150-kva  turbo- 
alternator  is  to  be  installed  which  will  furnish  energy  for 
the  operation  of  about  1200  hp  in  motors.  This  company 
manufactures  machinists'  supplies  and  agricultural  imple- 
ments and  the  plant  covers  a  ground  area  of  1400  ft.  by  600 
ft.  As  the  buildings  which  constitute  the  factory  lie  in  a 
continuous  row,  a  cable  duct  1350  ft.  long  will  be  con- 
structed beneath  the  buildings,  in  which  two  sets  of  three- 
phase  feeder  cables  will  be  laid.  Each  cable  contains  three 
conductors  having  350,000  circ.  mils  cross-section.  The 
motors  will  be  operated  on  440  volts.  The  wiring  for  the 
new  layout  is  being  done  by  the  Freeman-Sweet  Company 
of  Chicago. 

Westinghouse  Financing. — The  Westinghouse  Electric  & 
Manufacturing  Company  has  sold  to  Kuhn,  Loeb  &  Com- 
pany a  new  issue  of  $3,250,000  two-year  6  per  cent  collateral 
notes  due  Aug.  i,  1915.  The  proceeds  will  be  used  to  pay 
off  $4,000,000  three-year  6  per  cent  collateral  notes  due 
Aug.  I,  1913,  $750,000  being  supplied  in  addition  from  the 
surplus  treasury  funds  of  the  company.  ,\  premium  of  $10 
in  cash  is  being  offered  by  the  bankers  for  each  thousand- 
dollar  note  exchanged  for  the  newer  securities,  the  col- 
lateral back  of  which  must  have  a  market  value  50  per  cent 
in  excess  of  the  value  of  the  notes  outstanding  and  the 
income  from  which  must  exceed  the  interest  on  the  securi- 
ties. The  business  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  thus  far  this  year  has  exceeded  that  of 
any  other  period  in  the  history,  of  the  company,  and  it  is 
certainly  gratifying  to  note  that  in  refunding  a  maturing 
issue  of  securities  the  company  has  actually  decreased  the 
amount  issued. 

Expansion  of  the  Ufb  Securities  Corporation. — A  short 
time  back  seventeen  hydrrelcctric  properties  in  Idaho,  Utah 
and  Colorado  were  consolidated  under  the  name  of  the 
Utah  Securities  Corporation,  and  at  the  time  of  the  merger 
the  aggregate  capacity  of  the  several  plants  was  in  the 
neighborhood  of  56,700  hp.  Since  the  consolidation  three 
additional  properties,  with  a  total  of  18,100  hp,  have  been 


acquired  by  the  corporation.  There  is  now  under  construc- 
tion at  Grace,  Idaho,  a  29,250-hp  addition  which  will  be 
completed  early  in  1914.  At  Oneida,  Idaho,  a  new  develop- 
ment is  projected  which  will  have  an  initial  capacity  of 
27,000  hp  and  will  be  completed  in  the  latter  part  of  the 
same  year.  The  corporation  is  operating  at  present  about 
1454  miles  of  transmission  and  distributing  lines  and  has 
now  under  construction  a  130.000-volt  steel  tower  line,  135 
miles  long,  between  the  above-mentioned  plants  and  about 
147  miles  of  high-tension  transmission  lines  in  other  sec- 
tions. Electric  energy  from  these  lines  is  used  for  street- 
railway,  irrigation,  pumping  and  mining  operations  as  well 
as  for  lighting  and  electric  drive. 

Local  Installations  of  Semi-Indirect  Fixtures. — The  Light- 
ing Studios  Company,  of  16  East  Thirty-third  Street,  New 
York,  has  recently  completed  the  installation  of  about  1500 
semi-indirect  lighting  fixtures  in  the  Forty-second  Street 
Building,  at  Forty-second  Street  and  Madison  Avenue,  and 
of  between  600  and  700  similar  type  fixtures  in  the  Asso- 
ciated Architects'  Building,  loi  Park  Avenue,  New  York. 
In  both  cases  their  Doric  moonstone  hemispheres  were 
used.  The  first-named  building  is  twenty-four  stories  high, 
and  the  floor  plans  from  the  third  to  the  twenty-third  floors 
inclusive  are  similar.  In  the  largtr  offices  there  were 
placed  two  14-in.  globes  each  containing  two  150-watt 
tungsten  lamps,  and  in  the  smaller  offices  a  single  12-in. 
globe  with  a  250-watt  lamp  was  found  adequate.  It  is 
notable  that  this  building  was  planned  for  direct  lighting, 
and  the  decision  to  install  the  semi-indirect  system  was 
made  at  the  last  moment,  after  it  had  been  proved  that  the 
latter  would  be  the  more  economical.  An  important  objec- 
tion to  its  adoption  was  the  fact  that  it  practically  precludes 
the  use  of  desk  lights,  since  the  outlets  are  rather  inaccessi- 
ble, but  this  disadvantage  was  more  than  offset  by  the  econ- 
omies obtained,  and  it  is  claimed  that  the  desk  lights  are  not 
required  where  the  semi-indirect  system  is  in  use. 

Westinghouse,  Church,  Kerr  &  Company  Doing  Varied 
Work. — Under  the  leadership  of  John  F.  Wallace,  formerly 
chief  engineer  of  the  Panama  Canal,  Westinghouse,  Church, 
Kerr  &  Company,  who  are  now  fairly  well  settled  in  their 
new  quarters  at  37  Wall  Street,  New  York,  are  taking  up 
a  varied  line  of  work,  well  scattered  over  the  country, 
that  promises  to  keep  busy  their  large  and  able  corps  of 
engineers.  For  the  British  Columbia  Electric  Railway 
Company,  of  Vancouver,  B.  C,  considerable  work  is  in 
progress.  Shops  are  to  be  designed  and  built  at  Harnaby, 
B.  C,  including  accommodations  for  all  the  construction 
and  repair  departments.  Electric  drive  will  be  used  largely 
in  these  buildings  and  they  will  be  lighted  electrically.  '"" 
the  contracts  for  these  parts  of  the  equipment  have  not 
been  let.  For  the  same  company  there  are  to  be  > 
structed  carhouses  and  shops  at  Vancouver.  North  \ 
couver  and  Victoria,  B.  C.  At  the  Hotel  Nassau,  1. 
Beach.  N.  Y.,  the  machinery  is  being  overhauled,  togit 
with  the  kitchen,  sanitary  and  refrigerating  equipment.  A 
boiler  plant  is  being  built  for  Cluett,  Peabody  &  Company, 
Troy,  N.  Y.,  in  which  will  be  installed  two  300-hp  hori- 
zontal-return tubular  boilers  of  D.  M.  Dillon  make.  From 
plans  prepared  by  the  A.  B.  Baxter  Engineering  &  Ap- 
praisal Company,  of  Buffalo,  N.  Y.,  a  foundry  is  under  con- 
struction for  the  Northwestern  Brass  Company  at  Calgary, 
Alta.  For  the  American  Cyanamid  Company,  of  Niagara 
Falls,  N.  Y.,  a  number  of  buildings  are  being  designed, 
erected  and  equipped,  with  plumbing  and  heating  systems, 
conveyors  and  electrical  apparatus.  Energy  for  this  de- 
velopment will  be  taken  from  the  12,000-volt,  three-phase, 
25-cycle  lines  of  the  Ontario  Power  Company,  and  four 
of  these  high-tension  lines  will  enter  the  plant.  The  neces- 
sary complement  of  oil  switches  and  lightning  arresters 
will  be  provided  on  the  high-tension  side  and  also  a  con- 
trol board  for  the  low-tension  side.  Three  8oo-kva  oil- 
insulated,  water-cooled  transformers,  11,700/46  volts,  delta 
to  star-connected,  will  form  the  bank  feeding  each  carl:^" 
furnace,  and  there  will  be  four  such  banks.  Three  trn 
formers  of  similar  type,  rated  at  375  kva,  11,700/75  v. 
and  delta  to  delta-connected,  will  feed  216  cyanamide  ovens. 
.Again,  three  of  the  same  type  of  transformers,  wired  for 
11,700/440  volts,  will  supply  the  service  energy  for  electric 
drive  and  lighting.  It  is  understood  that  as  yet  none  of 
the  electrical  equipment  has  been  ordered. 
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Statement  of  the  Copper  Producers'  Association 
for  June 

The  June  figures  on  copper  production  and  consumption 
in  this  country  show  some  marked  variations  from  the 
figures  for  May,  as  shown  below: 

t June,  pounds ^  , May,   pounds ^ 

Stocks    on    hand    in    the 

United    States    on    first 

of    month 67,474,225  75,549,108 

Production      121,860,853  141,319,416 


Domestic    deliveries... 
Foreign     deliveries.... 


189,335,078  216,868,524 

.  .   68,.162,571  81.108,321 

. .   68,067.901  68,285.978 

136,430,472     149,394,299 


hand    at    end 


Industrial  Securities 


Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Per  Cent 

Period 

July] 

July  9 

Allis-Chalmers,  t.r.,  5th  pd 
AUis-Chal.,pf..t.r.,5thpd.. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

$19,800,000 
16,050.000 

153,887.900 

344,471.400 
16.074,425 

101.363,600 
41,380,400 
50,000.000 
99,747.600 
34,496,400 
3,998,700 

1 
2 

li 
1 

3 
1 
If 

6i» 

14 

65J 
127J 

46  i 
I35i 

89* 

68* 

62 

58}* 
109* 

53 
U* 
63S 

126J 
45i 

137 

Mackay  Cos.,  c 

Mackay  Cos..  pf 

Western  Union  Tel 

Westinghouse.  E.  &  M..  c. 
Westinghouse,  E.  &  M.,  pf. 

89* 
68* 
60 
57 
109* 

*Last  price  quoted. 


NEW  YORK  METAL  MARKET   PRICES 
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London.    standard,    spot .*      64        2       6 

Prime    Lake 14.87!<J 

Electrolytic 14.50  to  14.62  J4 

Casting U.iT/2  to  14.50 

Copper  wire  base 15.75  to  16.00 

Lead 4.35 

Nickel 40.00  to  45.00 

Sheet  zinc,  f.  0.  b.  smelter 7.00 

Spelter,  spot 5.30  to    5.35 

Tin,   spot 42.50  to  42.75 

Aluminum: 


14.75 
14.50 
14.35 


OLD  METALS 


\  Heavy  copper 
Brass,  heavy.  . 
Brass,  light... 
Lead,  heavy. . . 
Zinc,     scrap.  . . 


13.50 
8.7S 
7.75 
4.25 
4.12M 


to  14.85 

to  14.60 

to  14.40 

15.75 

4.35 
to  45.00 

7.00 
to    5.50 
to  39.50 


13.25 
8.12!/S 
7.25 
4.25 
4.37"/$ 


COPPER   EXPORTS 

Total  tons  to  July  8 3,751 


Business  Notes 

W.  Edgar  Reed,  consulting  engineer,  whose  office  was 
formerly  in  the  Machinery  Building,  Pittsburgh,  Pa.,  has 
moved  to  the  Frick  Annex  in  the  same  city. 

The  Lansden  Company,  until  recently  located  at  New- 
ark, N.  J.,  has  changed  its  headquarters  to  AUentown,  Pa. 
The  company  is  a  large  maker  of  commercial  electric 
vehicles  and  is  preparing  to  finance  an  expansion  in  this 
line. 

The  Industrial  Instrument  Company,  of  Foxboro,  Mass., 
is  experiencing  a  large  demand  for  its  Foxboro  improved 
recording  gage  designed  with  a  siphon  gage  for  measur- 
ing low  ranges  of  pressure.  A  two-page  illustrated  leaflet 
describing  this  apparatus  has  recently  been  put  out. 

The  Shaefer-Frenzel  Company,  of  Detroit,  has  opened 
offices  on  the  sixteenth  floor  of  the  new  Dime  Savings 
Bank  Building.  Joseph  E.  Shaefer,  president,  was  for- 
merly in  the  spark-plug  business;  H.  Ray  Haberkorn,  vice- 
president,  is  a  large  contractor,  and  Arthur  W.  Frenzel, 
secretary-treasurer,  was  formerly  with  the  Disco  Electric 
Starter  Company. 


C.  H.  Vom  Bauer,  formerly  with  the  American  Elec- 
tric Furnace  Company,  has  recently  been  engaged  as  engi- 
neering salesman  by  Halbert  P.  Hill,  Inc.,  30  Church  Street, 
New  York.  The  latter  concern  has  been  appointed  Eastern 
agent  for  the  Electric  Machinery  Company,  of  Minneapolis, 
Minn.,  and  Mr.  Von  Baur  will  have  charge  of  this  end  of 
the  business. 


New  Industrial  Companies 

The  United  Pump  &  Power  Company,  of  Chicago,  has 
been  incorporated  at  Chicago  with  a  capital  of  $100,000. 
G.  E.  Lemon,  126  Liberty  Street,  New  York,  is  one  of  the 
incorporators. 

The  D.  &  R.  Storage  Battery  Company  has  been  incor- 
porated with  a  capital  of  $100,000.  A.  R.  Lucker,  J.  E. 
Reid  and  Rudolph  Drambourgh,  969  Kent  Avenue,  Brook- 
lyn, N.  Y.,  incorporators. 

The  Steinbock  Engineering  Company  has  been  incorpor- 
ated in  New  York  to  manufacture  explosive  motors  for 
autos,  with  a  capital  of  $250,000.  Incorporators:  H.  E. 
Steinbock,  Frank  C.  Sievers  and  A.  R.  Gormully,  New 
York. 

The  Steel  City  Electric  Company,  of  Pittsburgh,  Pa.,  has 
been  incorporated  to  manufacture  and  deal  in  electrical  and 
mechanical  devices,  with  a  capital  of  $5,000.  Horace  S. 
Gould,  Z7  Wall  Street,  New  York,  is  one  of  the  incor- 
porators. 


Trade  Publications 

"Adaptiboxes." — A  leaflet  issued  by  the  Adapt!  Manufac- 
turing Company,  Cleveland,  Ohio,  gives  a  few  reasons  why 
"adaptiboxes"  should  be  used. 

Rectifiers. — A  miniature  of  the  regular  8  in.  by  lo.s-in. 
bulletin  of  tlie  Wagner  Electric  Manufacturing  Company, 
St.  Louis,  Mo.,  is  being  mailed.  It  refers  to  the  Wagner 
alternating-current  rectifier  and  is  known  as  Bulletin  No.  100. 

Fans. — Westinghouse  electric  fans,  alternating-current, 
are  made  the  subject  of  a  twenty-page  booklet  recently 
distributed  by  the  Westinghouse  Electric  &  Manufac- 
turing Company.  Desk  and  bracket  fans,  residence  fans, 
oscillating  fans,  telephone  booth  fans,  ceiling  and  column 
fans,  as  well  as  exhaust  fans  are  all  illustrated. 

Terminals. — Bulletin  No.  700-1  of  the  Standard  Under- 
ground Cable  Company,  Pittsburgh,  Pa.,  refers  to  its  D.  O, 
A.  type  of  outdoor  cable  terminals.  In  its  twenty-eight 
pages  are  contained  illustrated  descriptive  matter,  tables  of 
dimensions,  voltages,  weights  and  instructions  for  installing 
outdoor  cable  terminals.  This  bulletin  is  the  first  of  a  new 
series  that  is  to  supplement  other  literature. 

Generating  Sets. — The  generating  sets  made  by  the  Engs- 
berg's  Electrical  &  Mechanical  Works,  St.  Joseph,  Mich., 
are  the  subject  of  many  testimonial  letters  which  have  been 
assembled  in  a  thirty-six-page  booklet  recently  issued  by  the 
company.  The  Engsberg  company  makes  generators  and 
vertical-type  engines  of  from  2.5  kw  to  50  kw,  which  are 
especially  adapted  for  small  electric-light  plants. 

Steel-Armored  Hose. — Catalog  No.  521,  issued  by  the 
Sprague  Electric  Company,  New  York,  is  devoted  to  its 
flexible  steel-armored  hose  for  railroad  service.  This  mate- 
rial consists  of  a  rubber  hose  completely  covered  with  an  in- 
terlocking galvanized  steel  armor,  designed  to  oflfer  ex- 
tremely high  resistance  against  external  forces  or  internal 
pressure.  Its  use  in  railway  work  is  described  and  illus- 
trated. 

Electric  Vacuum  Cleaners. — The  Hurley  Machine  Com- 
pany, Clinton  and  Monroe  Streets,  Chicago,  has  issued  a 
folder  referring  to  the  Hurley  "Six"  and  Hurley  "Four" 
electric  vacuum  cleaners,  two  of  its  latest  products.  A 
special  feature  of  this  apparatus  is  the  nozzle  specially  de- 
signed to  pick  up  threads  and  ravelings.  Every  machine 
is  complete  with  electric  cord,  switch,  etc.,  mounted  in  the 
handle.  It  is  only  necessary  to  slip  the  two  connectors 
(located  at  the  lower  end  of  the  handle)  together,  and  it  is 
ready  for  operation. 
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Personal  Mention 

Mr.  H.  C.  Case,  formerly  of  Philadelphia,  lias  been  elected 
general  superintendent  of  tlic  St.  Petersburg  (Fla.)  Invest- 
ment Company,  which  supplies  electric  service  at  St.  Peters- 
burgh  and  Gulfport. 

Mr.  Henry  L.  Angloch  has  been  appointed  superintendent 
of  the  lUireau  of  KIcctricity,  Pittsburgh,  to  fill  the  vacancy 
caused  by  the  death  of  Mr.  Robert  J.  Daley,  whose  as- 
sistant   he   had   been   for   nine   years. 

Mr.  C.  A.  Brant,  formerly  of  the  Public  Service  Corpora- 
tion of  New  Jersey,  has  been  appointed  secretary  and  gen- 
eral iiianaKcr  of  the  Toms  River  &  Island  Heights  Electric 
Light  it   I'ciwii    Company.  Toms  River,  N.  J. 

Mr.  C.  J.  Fleming  has  been  elected  secretary-treasurer  of 
the  Knoxville  (Tcnn.)  Railway  &  Light  Company  as  suc- 
sessor  to  the  late  Leon  Fender.  Mr.  Plcming  has  been 
connected  with  the  company  for  nearly  nine  years,  be- 
ginning as  private  secretary  to  the  president  of  the  com- 
pany, Mr.  C.  H.  Harvey. 

Mr.  C.  A.  Whipple  has  been  elected  general  superinten- 
dent of  the  municipal  light  and  water  system  of  Eugene. 
Ore.,  as  successor  to  Mr.  A.  Meyers,  who  resigned  July  i. 
Mr.  Whipple,  who  is  a  graduate  of  the  University  of  Wash- 
ington and  Cornell  University,  was  formerly  connected 
with  the  municipal  system  of  Seattle,  with  the  Puyallup 
development  of  Stone  &  Webster,  with  the  Vancouver 
Power  Company  and  with  the  Mount  Hood  Railway, 
Light  &  Power  Company,  of  Portland,  Ore.  Up  to  the 
time  of  his  election  as  general  superintendent  of  the  Eu- 
gene municipal  plant  Mr.  Whipple  was  assistant  electrical 
engineer  of  the  Portland.  Eugene  &  Eastern  branch  of  the 
Southern    Pacific    Railroad. 

Mr.  John  F.  Wallace,  president  of  the  engineering  firm 
of  Westinghouse.  Church,  Kerr  &  Company,  of  New  York, 
has  been  selected  as  the  engineering  adviser  of  the  Chicago 
City  Council  committee  on  railroad  terminals.  Mr.  Wallace 
will  be  required  to  make  a  report  on  the  entire  railroad- 
terminal  situation  in  Chicago  relating  both  to  freight  and 
passenger  traffic.  Mr.  Wallace,  one  of  the  leading  engi- 
neers of  the  country,  was  for  some  time  a  vice-president  of 
the  Illinois  Central  Railroad  Company  in  Chicago,  and  at 
one  time  was  chief  engineer  in  charge  of  the  Panama  Canal 
operations.  Not  long  ago  his  firm  compiled  a  report  in 
relation  to  the  terminal  facilities  of  the  western  Indiana 
group  of  railroads  in  Chicago.  He  is  a  past-president  of 
the  .American  Society  of  Civil  Engineers. 

Dr.  W.  F.  M.  Goss,  dean  of  the  College  of  Engineering  of 
the  University  of  Illinois,  has  been  appointed  chief  engi- 
neer for  the  Chicago  .Association  of  Commerce  committee 
on  smoke  nuisance  and  electrification  of  railroad  terminals 
in  Chicago.  Dean  Goss  succeeds  in  this  position  the  late 
Horace  G.  Burt.  He  has  received  a  year's  leave  of  ab- 
sence from  the  university.  He  was  chosen  unanimously  by 
the  committee,  of  which  he  has  been  a  member  from  the 
start.  Dr.  Goss  was  born  in  Massachusetts  in  1858,  and 
obtained  his  technical  education  at  the  Massachusetts  In- 
stitute of  Technology.  For  seventeen  years  he  was  a 
member  of  the  faculty  of  Purdue  University,  being  dean 
of  the  engineering  school  for  a  large  portion  of  that  time. 
Since  1907  he  has  been  dean  of  the  College  of  Engineering 
at  the  University  of  Illinois.  The  report  of  the  Chicago 
Association  of  Commerce  committee,  which  will  be  very 
elaborate,  is  expected  to  be  made  public  before  July  i,  1914. 
Dr.  William  McClellan,  who  resigned  a  short  time  ago  as 
chief  anil  engineer  of  the  division  of  light,  heat  and  power 
of  the  Public  Service  Commission  of  the  Second  District. 
New  York,  has  been  retained  as  assistant  to  the  president 
of  the  Buffalo  General  Electric  Company,  Bufltalo,  N.  Y. 
Dr.  McClellan  was  educated  at  the  University  of  Pennsyl- 
vania and  is  a  member  of  the  council  of  the  University  ol 
Pennsylvania  Club  of  New  York  City  and  president  of  the 
Associated  Pennsylvania  Clubs,  an  organization  of  the 
alumni  associations  of  the  University  of  Pennsylvania  in 
all  parts  of  the  world.  He  is  a  member  of  the  Railroad 
Club  of  New  York,  the  Engineers'  Club  of  New  York  City 
and  the  University  Club  of  .Albany.  He  is  a  fellow  and 
manager  of  the  American  Institute  of  Electrical  Engineers 
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and  a  member  oi  the  American  Society  of  Mechanical  En- 
gineers. He  is  a  director  of  the  Automatic  Train  Sto|> 
Company  and  of  the  Campion  McClellan  Company,  engi 
neers  and  cf>n.structors,  with  offices  at  Philadelphia.  Dr 
McClellan  will  maintain  offices  at  141  Broadway,  New  York 
City,  to  assist  in  the  operation  and  management  of  public- 
service  properties. 

Mr.  Charles  O.  Bond,  president-elect  of  the  liluminaliiiK 
Engineering  Society,  was  born  Nov.  15,  1870,  near  the  town 
of  Lehigh,  Webster  County,  la.  After  graduation  from  tip 
United  States  Naval  .Academy,  .Annapolis,  Md..  in  l8<jo,  li 
served  one  year  at  sea  01 
board  the  U.  S.  S.  Enterprise 
and  U.  S.  S.  Philadelphia.  Hi 
later  taught  school  in  tht 
States  of  Iowa  and  New  York 
for  five  years,  and  in  1897  be- 
came connected  with  t  h  i 
United  Gas  Improvement 
Company  in  Philadelphia.  In 
i>^'i*<.  during  the  Spanish- 
\iiurican  War,  he  served  five 
iiKtiiths  as  an  ensign  in  tb'- 
navy  on  board  the  U.  S.  ~ 
Lancaster  and  the  U.  S.  .- 
Xewport.  -At  the  close  of  tht 
war  he  resumed  his  connec- 
tion with  the  United  Gas  Im- 
provement Company,  taking 
charge  of  the  photometric 
work  of  the  company.  While  continuing  in  this  position, 
he  also  held  command  of  one  division  of  the  Naval  Force 
of  Pennsylvania  for  three  years.  Since  1909  Mr.  Bond  has 
been  manager  of  the  photometrical  laboratory  of  the  United 
Gas  Improvement  Company,  which  was  established  in  that 
year.  Mr.  Bond  was  a  charter  member  of  the  Illuminating 
Engineering  Society  and  has  served  one  term  as  a  direct' 
and  one  term  as  a  vice-president.  He  is  also  a  membei 
the  (British)  Illuminating  Engineering  Society,  the  .Amer- 
ican Gas  Institute,  the  National  Commercial  Gas  .Associa- 
tion and  the  Franklin  Institute.  He  was  an  .American  dele- 
gate to  the  International  Photometric  Commission  in  Zurich 
in  1911. 

Mr.  Joseph  D.  Israel,  w^ho  has  twice  been  elected  gen- 
eral secretary  of  the  Illuminating  Engineering  Society,  has 
been  connected  with  the  lighting  industry  during  the  past 
twenty-si.x  years.  He  is  at  present  district  manager  of  the 
Philadelphia  Electric  Com- 
pany. Mr.  Israel  was  born  in 
Philadelphia,  Feb.  28,  1868.  In 
1886  he  was  graduated  from 
the  Scientific  School  of  the 
University  of  Pennsylvania 
with  the  degree  of  bachelor  of 
science.  After  a  post-gradu- 
ate year  in  mechanical  and 
electrical  courses,  the  same 
university  conferred  upon  him 
the  degree  of  mechanical  engi- 
neer in  1887.  Immediately  af- 
ter graduation  he  became  con- 
nected with  the  Edison  Elec- 
tric Light  Company  of  Phil- 
adelphia, devoting  his.  time  to 
the  underground  street  work. 
Shortly  afterward  he  became 
superintendent  of  the  street  work  of  the  company.  He 
next  became  assistant  to  the  manager  of  the  company  and 
later  was  made  secretary  and  manager.  When  the  com- 
pany was  merged  with  the  Philadelphia  Electric  Company 
he  became  district  manager  of  the  latter  company.  Mr. 
Israel  has  been  active  in  the  local  and  national  work  of  the 
Illuminating  Engineering  Society,  the  National  Electric 
Light  Association  and  the  .American  Institute  of  Electrical 
Engineers.  He  is  a  member  of  the  Franklin  Institute  and 
a  director  of  the  Commercial  Section  of  the  National  Elec- 
tric Light  Association.  He  has  contributed  papers  and  re- 
ports to  local  and  national  meetings  of  the  above-namerf 
societies  and  the  Association  of  Edison  Illuminating  Com- 
panies. 
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Construction 

New  England 

W'ATERVILLE,  ME.— The  Central  Maine  Pwr.  Co.  is  planning  to 
erect  10  miles  of  33,000-volt  transmission  line  between  Winslow  and 
Sbawmut,  this  being  a  line  parallel  with  the  present  one.  The  material 
has  already  been  purchased.     H.   \V.  Eells,   general  superintendent. 

WARREN,  N.  H. — .\  fire  caused  by  sparks  from  a  passing  engine 
resulted  in  the  almost  total  destruction  of  the  plant  of  the  Warren  Wtr. 
&   Lt.    Co.      E.    E.    Carby,   manager. 

FITCHBURC,  MASS.— John  F.  Malley  and  others  have  petitioned  the 
City  Council  for  a  cluster  lighting  system  from  Summer  to  Water 
Street,  to  include  Harvard  Street  as  far  as  the  Viaduct  and  Fifth  to 
Water    Street. 

HOLYOKE,  MASS.— Within  the  next  two  months  the  municipal  gas 
and  electric-light  plant  expects  to  purchase  distribution  cable  for  under- 
ground work.  The  conduits  are  now  being  laid,  but  the  contract  for  the 
cable  has  not  yet  been  awarded.  John  J.  Kirkpatrick,  manager  city  of 
Holyoke  Gas  and   Electric   Department. 

HUDSON,  MASS.— The  municipal  electric  light  and  power  plant 
has  recently  purchased  one  250-kva,  three-phase  60-cycIe,  3600  r.p.m. 
turbo-generator.  Within  the  next  two  months  it  is  planned  to  purchase 
a  condenser  to  be  used  with  the  above  equipment.  Geo.  A.  Brothers, 
manager. 

MILFORD,  MASS.— It  is  reported  that  about  $9,000  will  be  spent 
on   improvements  to  the   plant  of  the  Milford   El.   Lt.   ij:  Pwr.   Co. 

WORCESTER,  MASS.— The  Worcester  Merchants'  Association, 
through  Mr.  J.  E.  Bradley,  president  of  the  Osgood-Bradley  Car  Co., 
recently  petitioned  the  Mayor  to  install  an  ornamental  lighting  system 
on  the  ground  that  it   will   boom   Worcester. 

STAMFORD,  CONN.— The  Stamford  Gas  &  El.  Co.  has  recently 
purchased  a  2500-kw  Westinghouse  2300-volt,  three-phase  turbine  and 
one  650-hp  B.  &  W.  boiler  for  200-lb.  pressure  and  ISO  deg.  superheat; 
also  a   switchboard   panel.      G.    B.    Leland,   superintendent. 


North  Central 


Middle  Atlantic 

DUNKIRK,  X.  Y. — The  board  of  water  commissioners  is  planning 
to  purchase  within  the  next  two  months  a  400-hp  horizontal  water-tube 
boiler  for  the  municipal   lighting  plant.     B.   C.    Candee,  superintendent. 

GENESEO,  N.  Y.— The  Geneseo  Gas  Lt.  Co.  expects  to  replace  the 
present  street-lighting  system  with  a  modern  one.  The  company  has  not 
yet  decided  whether  it  will  continue  to  supply  energy  from  its  own 
plant  or  to  purchase  it  from  another  source.  T.  W.  Landon,  super- 
intendent. 
;  GREENWICH,    X.    Y.— The    Booster    Club    is   planning   a   special    meet- 

l|        iflg  at  which  a  movement  will  be  agitated  for  the  installation   of  electric 
i        lighting  throughout  the  town,  which  is  situated  near   Glens   Falls. 
'  PRATTSBURG,     N.     Y.— At     a     special     election     held     recently     the 

proposition   to   light  the   village   by   electricity    was  carried   by   a   majority 
of  39  votes.     The  work  of  installing  the  plan   will  soon  commence. 

PHILADELPHIA,  PA— The  United  El.  Constr.  Co.  has  been  awarded 
the  contract  for  the  electrical  equipment  for  the  dispensary  building  to  be 
erected  for  the  American  Viscose  Co.  at  Marcus  Hook,  Pa.,  also  the  con- 

1        tract  for  similar  equipment  for  the  Villa  Maria  Academy,  at  Frazer,  Pa., 
at  a  cost  of  $25,000. 
■  ATLANTIC    CITY,    X.    J.— The    proposition    of    the    Atlantic    City    El. 

Co.   to  place  the   wires   along   the   ocean    front   under   the   Boardwalk    has 
been    received    favorably    by    the    Ventnor    Council.     It    is    proposed    to 
|.        install  hollow  iron  standards   10   ft.  in  height  and   12   in.   in  diameter  at 
|f       the  base,  the  cost  of  which  would  be  about  $25  each. 

'1  TOMS    RIVER,    N.    J. — In    anticipation    of    the    increased    demand    for 

energy  the  Toms  River  &  Island  Heights  El.  Lt.  &  Pwr.  Co.  will  within 
the  next  two  months  erect  an  addition  to  its  power  house.  The  com- 
pany has  recently  pu''chased  a  new  Coatesville  fire-tube  boiler  and  is 
contemplating  the  purchase  of  a  new  60-cycle,  1100-volt  generating  unit. 
An  up-to-date  switchboard  and  watt-hour  meters  will  soon  replace  the 
older  equipment.  The  borough  of  Island  Heights  is  to  have  in  operation 
during  the  next  month  the  new  series  tungsten  street-lighting  system 
ij  recently  installed.  The  Toms  River  division  will  be  similarly  equipped. 
'■        C.  A.  Brant,  general  manager. 

AMHERST,  VA. — The  town  contemplates  voting  on  a  $10,000  bond 
is^iie   to   secure  electric   light  and    water   supply. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the 
Bureau  of  Supplies  and  .-\ccounts.  Navy  Department,  Washington,  until 
June  22  for  furnishing  various  motor-driven  tools  for  delivery  at  the 
Xavy  Yard,  Mare  Island,  Cal. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  opened  at  the  office 
of  the  supervising  architect,  Washington,  D.  C,  on  Aug.  15,  for  the 
construction  complete,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  Post  Office  at  Bainbridge, 
Ga.  Drawings  and  specifications  may  be  obtained  from  custodian  of 
site  at  Bainbridge,  Ga.,  or  from  O.  Wenderoth,  supervising  architect, 
Washington,    D.    C. 


ALBION,  MICH.— The  plant  of  the  Commonwealth  Pwr.  Co.  was  re- 
cently destroyed  by  fire  caused  by  lightning.  The  lighting  system  will  be 
out  of   commission    until  a   new   plant  can   be   equipped. 

COVINGTON,  MICH.— The  State  Railway  Commission  has  given 
permission  to  the  Sturgeon  River  Land  &  Development  Co.  to  issue 
!'8,7O0,000  worth  of  bonds,  and  the  company  has  started  work  on  the 
construction  of  a  hydroelectric  plant.  .\t  least  20,000  hp  will  be  de- 
veloped. The  principal  storage  reservoir  will  form  a  lake  about  6  miles 
long  and  1  "/i  miles  wide,  with  an  average  depth  of  22  ft.  The  power 
house  will  be  located  A  miles  from  the  reservoir.  J.  K.  Gronholf,  chief 
engineer. 

DETROIT,  MICH.— The  Otis  Elevator  Co.  will  install  an  electric 
elevator  in  the  Garland   Theater  building  on  Woodward  Avenue. 

ESCANABA,  MICH.— The  City  Council  has  ordered  20  electric  lamps 
installed  in  the  municipal  park. 

GRAND  RAPIDS,  MICH.— A.  W.  Hompe,  O.  H.  L.  Wernicke, 
Charles  A.  Phelps  and  Bert  MacCauley  are  interested  in  a  hydroelectric 
project  on  the  Rouge  River.  The  plan  is  to  erect  a  concrete  dam  and  to 
furnish  energy  to  the  Grand  River  Club,  the  Grand  Rapids  .\iito  Co. 
and  farmers  in  the  neighborhood. 

HUnSON,  MICH.— In  about  60  days  the  Hudson  El.  1.1.  I  o.  will 
purchase  material  to  equip  a  plant  in  the  town  of  Waldron  and  will  require 
poles,  wire  and  otiier  line  material,  as  well  as  a  switchboard,  transformers, 
meters  and  inside  wiring  material.     G.  V.  .\vis,  secretary. 

ISHPEMING,  MICK.— The  Buffalo  Iron  Mining  Co.  has  been  awarded 
the  contract  for  the  erection  of  the  buildings  and  machinery  ;upplies 
of  the  Homer  mine  in  the  Iron  River  district.  An  engine  and  a  boiler 
house,  and  also  a  transformer  house,  42  ft.  by  36  ft.,  will  be  erected. 
An  electrically  driven  air  compressor  will  also  be  purchased. 

KALAM.^ZOO,  MICH.— The  luminous-arc  system  of  ornamental 
street  lighting  is  favored  by  the  local  lighting  commission  after  a 
thorough  investigation  of  the  tungsten  cluster  system.  A  recommenda- 
tion to  that  effect  l.as  been  sent  to  the  Common  Council. 

KAL.'\M.\ZOO,  MICH.— .\  bond  issue  of  $15,000,000  was  recently  au- 
thorized at  a  meeting  of  the  stockholders  of  the  Chicago-Michigan  Ry. 
Co.  This  money  will  be  used  for  proposed  extensions  of  the  company. 
The  stockholders  also  authorized  the  building  of  two  large  electric  power 
stations  on  the  Manistee  River,  capable  of  developing  20,000  hp,  to  furnish 
energy   for  the  company's  lines. 

MASON,  MICH.— New  machinery  is  being  installed  in  the  municipal 
lighting  plant  at  Mason. 

WATERVLIET,  MICH.— The  Watervliet  Paper  Co.  is  now  instalUng 
electric  motors  to  operate  its  machines. 

CLEVELAND,  OHIO.— City  Auditor  Thomas  Coughlin  has  offered  the 
city  sinking  fund  commission  an  additional  $500,000  of  the  municipal 
light  plant  bonds.  The  commission  has  already  purchased  $700,000  of 
these  bonds,  and  if  it  is  able  to  take  the  present  offering  the  city  will 
be   able    to    open    its    new   $2,000,000    plant   about  Nov.    1. 

JACKSONVILLE,  OHIO.— The  City  Council  is  reported  to  have 
granted  the  Hocking  Pwr.  Co.,  of  Xelsonville.  a  franchise  to  furnish  elec- 
tricity in  Jacksonville. 

RATHBONE,  OHIO.— The  State  Board  of  .Administration  has  decided 
to  erect  a  power  plant  at  the  Girls'  Industrial  School.  Address  W.  E. 
Painter,  chief  engineer. 

YOUNGSTOWN,  OHIO.— Michael  Liebel,  Jr.,  president  of  the  Youngs- 
town  Htg.  Co.,  is  seeking  a  franchise  for  the  installation  of  an  electric- 
lighting  plant.  It  is  the  purpose  of  this  company  to  furnish  light,  power 
and  steam  heat  from  a  lighting  plant  to  be  built  and  operated  in  con- 
nection  with  the  steam-heating  plant  in   South   Hazel   Street. 

CADIZ,  KY.— A.  P.  White  &  Co.,  millers,  who  recently  completed  a 
large  plant,  are  planning  the  installation  of  an  electric-lighting  equip- 
ment. 

EDDYVILLE,  KY. — The  town  recently  purchased  an  electric-light 
plant  from  the  State,  which  has  operated  it  in  connection  with  the 
State  penitentiary  at  Eddyville,  and  the  municipality  is  now  arranging 
to    install    a    street-lighting  system. 

ASHLEY,  IND. — Within  the  next  60  days  the  municipal  electrie- 
lighting  plant  expects  to  purchase  a  60-hp  high-speed  engine  and  to 
erect  new  arches  in  its  boiler  room.  Shortly  extensions  will  be  made 
to  the  500-watt  street-lighting  system.  George  W.  Caryl,  superintendent. 
BRISTOL,  IND. — The  town  is  planning  an  ornamental  street-lighting 
system,  the  energy  for  which  will  be  furnished  by  one  of  the  nearby 
lighting  companies,  perhaps  the  Hawks  El.  Co.,  of  Goshen.  Manager 
Hilbish  of  the  telephone  company  is  chairman  of  the  lighting  committee 
at    Bristol. 

CLIXTO.X,  IND.— The  Clinton  El.  Lt.  &  Pwr.  Co.  within  the  next 
month  expects  to  install  two  200-hp  water-tube  boilers.  C.  M.  Poor,  su- 
perintendent. 

KNIGHTSTOWTJ,  IND. — A  new  air  compressor  is  under  test  at  the 
city  lighting  and  water  plant  and  will  probably  be  purchased  if  satis- 
factory.    N.  Hiatt,  superintendent. 

ELGIN,  ILL.— Dr.  Ralph  T.  Hinton,  superintendent  of  the  Elgin 
.State    Hospital     for    the     Insane,     has    recommended    that    a    new     boiler 
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plum  anil  power  liouic  be  creeled  tins  year.  Governur  Dunne  h»» 
ugncd   ibe   bill  approprintinn   |90.SOO   for   thit  purpoae. 

KEWANKK.  ILL.— Ihc  board  of  direclort  of  the  Kewinee  Home 
Tel.  Co.  bu  voied  lo  expend  $8,000  for  •wilcbboard,  cable  and  pole 
improvementa.  and  $2,000  for  instruments. 

SPARTA,  ILL.— The  Sparta  Gas  &  El.  Co.  has  recently  insullcd  a 
new  boiler,  engine  and  other  equipment.     C.   R.   Gougb  is  manager. 

URBANA.  ILI- — Tbc  city,  in  connection  with  the  Commercial  Club, 
is  figuring  on  an  extensive  installation  of  ornamental  posts,  about  225 
in  number,  including  tbc  |>ark  system.  The  energy  for  lighting  will  be 
furnished  by  the  Urbana  Lt.,  Ht.  4  Pwr.  Co.,  John  A.  Glover,  general 
superintendent. 

WASIIIIUKN,  ILL.— Within  the  next  month  the  Washburn  Hi.,  Lt. 
&  I'wr.  Co.  expects  to  purchase  one  3S'kva  to  40-kva,  three-phase,  2200- 
voll.  60  cycle  revolving-field  generator  with  exciter.  M.  J.  Lycan,  sec- 
retary and  treasurer. 

WATAGA.  ILL.— Within  the  next  three  months  the  Wauga  Mill  & 
I.I.  Plant  expects  to  erect  2Vi  miles  of  line  and  contemplates  the  pur- 
chase of  four  cars  of  poles.  The  extension  will  enable  the  company 
to  serve  eleven  farmers  whose  houses  will  be  passed  by  the  new  line. 
H.  J.  Kunkle,  president  and  general  manager. 

WESTERN  -SPRI.VGS.  ILL.— As  soon  as  the  new  well  is  finished- 
it  is  now  down  about  800  ft. — a  35kw,  three-phase  electric  pump  will 
be  installed  to  supply  water  to  the  village  in  place  of  the  steam  pump 
now   in    use.      G.    Key,    engineer. 

BALDWIN,  WIS.— The  Baldwin  El.  Lt.  &  Fuel  Co.  expects  to  pur- 
chase a  switchboard,  alternating-current  meters,  lightning  arresters,  poles, 
wires,  insulators  and  other  equipment  during  the  next  two  months  and 
is  planning  to  add  also  some  labor-saving  household  appliances.  S.  F. 
Cave,  secretary  and   manager. 

HUDSON,  WIS.— The  Burkhardi  Milling  Co.  within  a  few  months 
expects  to  build  an   18-mtle  transmission  line  from  this  place  to  Baldwin. 

VIOLA,  WIS. — The  \iola  Lt.  &  Pwr.  Co.  expects  to  erect  a  new  con- 
crete dam  within  the  next  few  months  and  to  purchase  one  100-hp  oil 
engine.     J.  N.   Roherty,  engineer  in  charge;   C.  J.  Smith,  manager. 

CHISIIOLM,  MINN.— Separate  bids  for  the  electric  work  on  the  pro- 
posed public  library  will  be  received  until  July  16.  Dr.  A.  B.  Kirk, 
president  library  and  reading-room  board.  Belle,  Tyrie  &  Chapman, 
architects.   Auditorium  Building,  Minneapolis. 

CROOKSTON,  MINN.— The  recent  report  as  to  the  est.iblishment  of 
a  municipal  lighting  plant  here  was  incorrect. 

ELIZ.'\RETH,  MINN. — It  is  planned  to  install  an  electric-lighting  sys- 
tem at  this  place. 

WARREN,  MINN.— The  municipal  lighting  plant  here  will  enlarge  its 
plant  within  the  next  year  or  so  and  contemplates  the  purchase  of  one 
I25-kw  or  150-kw,  250-volt  direct -current  generator  direct-connected  to 
engine  of  suitable  size;  an  open  heater,  botler-fecd  pumps  and  an  ad- 
ditional switchboard  panel  for  the  above  unit.  Electrical  appliances 
and  supplies  w-ill  be  purchased  as  needed  from  time  to  time.  W.  Haney, 
superintendent. 

COUNCIL  BLUFFS,  lA.— The  City  Council  has  decided  to  extend  the 
lighting  district  on  Eighth  Street  to  Lake  View  Park,  a  distance  of 
1    mile. 

ELMA,  lA. — The  municipal  lighting  plant  at  this  place  contemplates 
the  purchase  of  a  75-hp  Corliss  engine  within  the  next  two  months. 
Frank  Cue,  Jr.,  manager. 

FO.\T.\NELI.E,  lA. — An  electric-light  system  will  soon  be  installed 
at  Fonlanellc.  It  is  proposed  to  construct  a  transmission  line  and  pur- 
chase energy  from  Greenfield,  la.  J.  B.  Hill,  consulting  engineer,  lows 
City,  la.,  has  been  eni;agcd  lo  prepare  plans  and  specifications  for  the 
transmission   line  and   overhead  distribution   system. 

IOWA  F.\LLS,  lA. — .\  complete  transmission  line,  20  miles  long,  will 
be  erected  within  the  next  three  months  by  the  Iowa  River  Lt.  &  Pwr. 
Co.,  and  one  200-kw  alternator,  a  complete  switchboard  necessitated  by 
changing  from  direct  current  lo  alternating  current,  transformer  equip- 
ment and  altcniatingcurrent  meters  will  be  purchased.  J.  C.  Lundy. 
manager. 

LE  MARS,  lA.— The  Lc  Mars  City  Wtr.  &  Lt.  Co.  expects  to  purchase 
within  the  next  three  monihs  one  ISS-kva  or  200-kva,  1200volt,  60-cycle, 
three-phase  generator  and  a  280-hp  engine.  Later  on  the  company  also 
contemplates  the  purchase  of  a  five-panel  switchboard.  M.  Schafer, 
president    and    manager. 

MA.NLEV,  I  A. — .Vt  a  special  election  held  recently  the  town  voted 
to  grant  a  franchise  to  F.  J.  Hanlon  for  the  erection  of  a  lighting  and 
power  plant.  It  is  expected  that  the  plant  will  be  in  operation  within 
90  days  and  that  24-hour  service  will   be   given. 

MAXWELL,  lA.— C.  E.  Lookingbill  and  W.  C.  Enfield  have  been 
negotiating  with  the  Iowa  Ry.  &  Lt.  Co.  for  a  transmission  line  to  be 
run  from  Nevada  to  MaxwelL  Here  a  company  will  be  formed  to  sell 
energy  for  lighting  and  motors.  The  application  of  W.  A.  Curtis  for  a 
franchise   for   an    electric-light   plant    here    was   mentioned    June    7. 

SAC  CITY,  lA. — Seven  miles  of  high-tension  transmission  line  will 
be  erected  withir  the  next  two  months  by  the  Sac  City  El.  Co.,  which 
will  light  the  town  of  Lytton.  A  switchboard,  meters,  oil  switches,  horn- 
gap  arresters  and  slep-up  and  step-down  transformers  will  be  purchased. 
H.    W.    Deiningcr,    general   manager. 


SEYMOUR,  lA. — The  municipal  lighting  and  water  plant  expects  within 
the  next  four  months  to  erect  a  transmission  line  1.5  miles  long  to 
the  coal  mines  and  plans  to  purchase  two  transformers  of  50  kw  each, 
an  automatic  voltage  regulator  and  the  necessary  poles  for  this  extension, 
including  lightning  arresters.  Two  sets  of  rocking-grate  bars  will  be 
puichased  later  in  the  year. 

STORY  CITY,  I.\. — Improvements  are  contemplated  to  the  municipal 
electric  plant.  A  new  fireproof  building  will  be  erected,  and  the  city 
will  be  in  the  market  for  a  Corliss  engine,  fire-tube  boiler  and  other  equip- 
ment. W.  H.  Grover,  Ames,  la.,  is  the  engineer  in  charge  of  the  improve- 
ments.    M.  Henderson  is  superintendent  of  the  plant  at  Story  City. 

W.\LL  LAKE,  lA. — At  a  special  election  the  proposition  to  issue 
electric-light    bonds    was  carried. 

KING  CITY,  .MO.— The  King  Cily  El.  &  Mfg.  Co.  expects  to  pur- 
chase at  once  a  30'kw,  three-phase,  60-cycle,  2S00-volt  alternator  with  ex- 
citer.    The  company  is  also  in  the  market  for  a  switchboard. 

LAGRANGE,  MO. — Within  a  month  or  so  the  municipal  electric  light- 
ing plant  contemplates  the  purchase  of  a  2S-kw,  60-cycle  transformer. 
C.    H.   Hoskins,   manager. 

SEDALIA,  MO.— The  City  Light  &  Trac.  Co.  during  the  next  two 
months  expects  to  purchase  a  500-kw  turbine  with  rotary  converter  and 
two  panels  for  this  unit,  and  also  contemplates  making  a  number  of 
other  improvements.  Various  campaigns  for  the  introduction  of  labor- 
saving  devices  in  the  home  will  be  inaugurated  in  the  near  future.  H.  D. 
FrueaufT,  general  manager. 

FRANKFORD,  N.  D.— G.  A.  Shone  is  the  engineer  in  charge  of  the 
proposed  electric-lighting  system,  for  which  plans  and  specifications  have 
been  prepared  (mentioned  April  26  and  June  21).  Definite  plans  have 
not  yet  been   decided  upon. 

L.^RIMORE,  N.  D. — The  establishment  of  a  "white  way"  system, 
mentioned  June  28,   has   been   postponed  indefinitely. 

CANTON,  S.  D. — In  addition  to  the  equipment  that  is  to  be  pur- 
chased by  the  Sioux  Valley  Pwr.  Co.,  mentioned  June  21,  the  30ft. 
poles  required  for  the  proposed  13-mile  extension  to  its  system  will  be 
purchased.  The  company  has  a  substation  at  Inwood  and  one  at  Fair- 
view.  A.  H.  Latimer  and  C.  H.  Morgan  arc  the  engineers  in  charge  of 
the  work.     The  latter  is  also  secretary  of  the  company. 

ELK  POINT.  S.  D.— It  is  reported  that  Earl  Jackson,  of  St.  Paul, 
Minn.,  has  been  authorized  by  the  City  Council  to  draw  plans  for  the 
installation    of    an    electric-lighting    plant    here. 

McINTOSH,  S.  D.— It  is  reported  that  W.  D.  Snyder  and  F.  W. 
Luke  have  decided  to  construct  an  electric-lighting  plant. 

PAWNEE  CITY,  NEB.— During  the  next  two  months  a  I2mile  trans- 
mission line  will  be  erected  by  tbc  municipal  light  and  water  plant  be- 
tween Pawnee  City  and  Steinauer,  Neb.  During  the  next  month  there 
will  be  purchased  a  triplex  pump,  with  a  rating  of  160  gal.  per  minute, 
and  one  500-gat.-per-minutc  turbine  pump  for  the  water-works  system. 
Standards  for  the  street-lighting  system  will  be  bought  later.  T.  H. 
I.awrie,  superintendent  and  manager. 

POLK,  NEB. — Bonds  to  the  amount  of  $16,000  have  been  TOted  to 
install  an   electric-light  plant. 

ATCHISON,  K.^N. — The  merchants  located  on  East  Commercial  Street, 
hetween  Second  and  Fifth,  have  petitioned  the  City  Council  to  extend 
the    "white    way"    through    their    section. 
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ALLEND.\LE,  S.  C. — A  bond  issue  is  being  considered  for  the  con- 
struction of  an  electric-light  plant  and  water-works. 

ORANGEBURG,  S.  C— Bids  will  be  received  until  July  16  by  the 
Board  of  Public  Works  (J.  G.  Wannamaker,  chairman),  for  $600,000 
water    and    light    bonds. 

SUMTER,  S.  C— The  Sumter  Ltg.  Co.  expects  within  the  next  eight 
months  to  install  a  new  compression  ice  machine,  with  a  rating  of  50 
tons.  Within  the  next  few  months  there  will  be  purchased  asbestos 
covering  for  the  settings  and  drums  of  its  Stirling  boilers,  shaker  grates 
for  the  two  boilers  not  already  equipped  with  them,  and  an  auxiliary 
cooling  device  for  its  jet  condenser.  Very  shortly  there  will  be  insta"-'^ 
fifteen  more  street  series  incandescent  lamps.  Information  is  wa- 
in regard  to  fuel  economizers,  which  will  be  installed  soon.  K 
Moses,  general  manager. 

UNION,  S.  C. — Within  the  next  two  months  the  municipal  electric 
light  and  water-works  plant  will  erect  one  mile  of  No.  10  lines  for  the 
suburban  district,  for  which  there  has  been  purchased  one  200-kw  gen- 
erator directly  connected  lo  a  Corliss  engine,  which  is  now  being  in- 
stalled.    R.   A.   Easterling,  manager  and   superintendent. 

APALACHEE,  GA.— C.  A.  Mees,  of  Charlotte.  N.  C,  is  engineer  for 
the  proposed  hydroelectric  plant  of  the  .Apalachee  Pwr.  Co.  on  the 
.'\palachec    River. 

REYNOLDS,  G.^. — It  is  planned  to  erect  an  electric-lighting  plant 
here.  The  town  has  a  population  of  1000.  Estimates  should  be  sent 
to  J.  A.    Matthews,   Mayor. 

ORL.\NDO,  FL.\. — J.  B.  Magruder  has  secured  a  franchise  to  install 
a  lighting  plant  and  also  to  build  an  ice  plant. 
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WEST  PALM  BEACH,  FLA. — A  transmission  line  IS  miles  long,  to 
serve  the  towns  of  Lakeworth,  Lantana,  Hypoluxo,  Boynton  and  Delray, 
lying  south  of  West  Palm  Beach,  will  be  erected  by  the  Ariston  Ice  & 
El.  Co.  during  the  next  half  year.  One  300-kw  turbo-generator  has 
already  been  purchased.     C.  H.   Ellis,  local  manager. 

DVERSBURG,  TENN.— The  municipal  water  and  light  plant  expects 
within  the  next  three  months  to  purchase  material  for  16  ornamental 
live-lamp  standards  for  a  "white  way"  around  the  public  square.  G.  A. 
Sbafer,  superintendent. 

FRANKLIN,  TENN.— A  substation  will  be  erected  by  the  Harpeth  El. 
Lf.  &  Pwr.  Co.  to  connect  with  the  lines  of  the  Tennessee  Pwr.  Co. 

NASHVILLE,  TENN.— Bids  will  be  received  by  Major  H.  Burgess, 
Corps  Engineers,  U.S.A.,  Nashville,  until  Dec.  11  (extension  of  date 
from  June  2-1.  mentioned  first  in  issue  of  March  29)  for  a  franchise  for 
water-power  development  at  Muscle  Shoals,  Ala.  Bids  will  be  for  (I)  a 
lump  sum  contribution  by  the  company  toward  the  entire  work  of  con- 
struction of  locks,  dams,  power  houses,  etc.,  or  (2)  it  may  provide  for  an 
annual  payment  to  the  United  States  at  so  much  per  horse-power,  or  a 
lump  sum  per  year  for  the  lease  period,  assuming  that  the  United  States 
puts  in  the  above  structures,  and  that  the  lessee  installs  hydroelectric 
equipment  and  installs  necessary  transmission  lines,  substations,  etc.;  or, 
(3)  the  bids  may  be  a  combination  of  these  two  methods  of  co-opera- 
tion. The  bids  should  be  based  on  three  different  periods  of  lease,  100 
years,  50  years  and  20  years.  Should  any  bidder  be  unable  to  make  a 
proposition  on  the  shorter  term  leases,  he  should  so  state  in  writing, 
giving  his  reason  therefor, 

BIRMINGHAM,  ALA.— J.  M.  Dewberry,  president  of  the  Tidewater 
Securities  Co.,  has  asked  for  a  franchise  by  which  the  right  will  be  given 
the  company  to  generate  and  sell  electric  energy  in   Birmingham. 

VIXITA,  OKLA.— The  Vinita  El.  Lt.,  Ice  &  Pwr.  Co.,  which  is  now 
owned  and  operated  by  the  Public  Serv.  Co.  of  Oklahoma,  expects  to 
purchase  at  once  one  250-kva  alternating-current  generator,  60  cycles, 
2300  volts,  and  various  switchboard  instruments.  C.  E.  Lahman,  local 
manager. 

BEEVILLE,  TEX.— T.  W.  Robertson,  through  A.  H.  Murrie,  has  pur- 
chased the  Beeville  Mfg.  Co.  (lighting  and  ice  plants)  for  $110,000  from 
Mrs.  Cora  Ogden   Wilson,  of  San  Antonio. 

COMMERCE,  TEX.— The  City  Council  is  planning  to  establish  a  light 
and   water  system  at  at  approximate  cost  of  $10,000. 

DENISON,  TEX.— The  Texas  Pwr.  &  Lt.  Co.  has  adopted  plans  for 
the  proposed  hydroelectric  plant  (first  mentioned  June  21)  that  it  will 
erect  on  Red  River,  3  miles  north  of  Denison,  at  a  cost  of  about  $1,000,- 
000.  It  will  construct  a  system  of  transmission  lines  and  supply  elec- 
tric energy  to  a  number  of  towns  in  this  part  of  Texas  and  in  Oklahoma. 

GONZALES,  TEX.— Within  a  short  time  the  Citizens'  EI.  Lt.  &  Pwr. 
Co.  expects  to  purchase  one  300-hp  Corliss  engine  and  a  waterwheel 
governor. 

GRAND  SALINE,  TEX.— It  is  the  plan  of  the  Grand  Saline  El.  Co. 
to  install  within  the  next  60  days  75  bracket  street  lamps  and  12  five- 
lamp   ornamental    poles.      W.    W,    White,    manager. 

HENDERSON,  TEX.— To  operate  the  fertilizer  plant  which  the 
Henderson  Cotton  Oil  &  Gin  Co.  is  building,  the  company  contemplates 
the  purchase  of  one  20-hp  motor.     O.    E.    Morris,  superintendent. 

HOUSTON,  TEX.— The  Texas  Pub.  Serv.  Co.,  which  has  just  been 
organized  with  its  principal  office  at  Houston,  having  a  capital  stock  of 
$500,000,  will  construct  electric  light  and  power  plants,  gas  plants  and 
waterworks  systems  in  a  number  of  towns  in  Matagorda,  Upshur,  Titus 
and  Wilbarger  Counties,  according  to  the  provisions  of  its  charter.  The 
incorporators  are  Albert  Emanuel,  of  Dayton,  Ohio;  H.  A.  Van  Eaton, 
Raymond  Neilson,  C.  H.  Wilson,  R.  C.  Patterson  and  W.  A.  Parish,  all 
of  Houston. 

ITASCA,  TEX.— The  Texas  Lt.  &  Pwr.  Co.,  which  owns  the  plant  at 
this  place,  is  said  to  be  planning  to  spend  $12,000  in  improvements. 

SAN  ANTONIO,  TEX.— The  San  Antonio  Gas  &  El.  Co.  has  increased 
its  capital  stock  from  $1,160,000  to  $1,500,000  for  the  purpose  of  pro- 
viding for  improvements  to  its  properties.  The  San  Antonio  Tract.  Co., 
an  affiliated  concern,  has  increased  its  capital  stock  from  $1,210,000  to 
$1,400,000  for  the  same  purpose.  Mr.  W.  B.  Tuttle  is  vice-president  and 
general   manager  of  both  companies. 

SHERMAN,  TEX.— John  Tulloch,  Liry  Building,  Sherman,  will  open 
bids  July  19  for  electrical  construction  at  the  new  hospital  and  power 
house. 

WHITESnORO,  TEX.— The  municipal  electric-lighting  plant  will  be 
installed  here  just  as  soon  as  the  bonds  for  $6,000  recently  voted  have 
been  sold.  The  issuance  of  these  bonds  was  mentioned  June  28.  J.  C. 
Jones,  city  secretary. 


Pacific  States 

BREMERTON,  WASH.— The  city  of  Bremerton  recently  purchased 
llie  holdings  of  the  Bremerton-Charleston  Lt.  &  Fuel  Co.  It  is  under- 
stood that  $90,000  was  paid  for  the  property.  Reconstruction  work  will 
be  begun  at  once. 

ELLENSBURG,  WASH.— The  City  Council  has  been  petitioned  by 
property  owners  in  Third  Street  for  the  installation  of  a  cluster  lighting 
system. 


SEATTLE,  WASH.— Bids  will  be  received  at  the  office  of  the  Port  Com- 
mission, 843  Central  Building,  Seattle,  until  July  23  for  electric  hoisting 
machine  with  electric  motor,  controlling  appliances,  wire  rope  and  electric 
wiring  and  conduit,  for  what  is  known  as  the  Salmon  Bay  improvement  of 
the  port  of  Seattle.  Plans  and  specifications  are  on  file  in  the  office  of  the 
commission.     C.   E.   Remsberg  is  secretary. 

FALLS  CITY,  ORE.— The  Falls  City  EI.  Lt.  &  Pwr.  Co.  will  extend 
its  line  1  mile  during  the  next  six  months,  and  two  transformers,  four 
arc  lamps  and  a  new  switchboard  will  be  purchased  during  that  period. 
Henry    Brown,    superintendent. 

KLAMATH  FALLS,  ORE.— The  city  contemplates  the  construction  of 
a  municipal  lighting  and  water  plant.  City  Attorney  J.  C.  Rutenic  has 
been  instructed  to  write  to  Washington  to  learn  under  what  arrange- 
ments the  government  will  furnish  energy  for  the  proposed  plants.  The 
government  owns  practically  all  of  the  available  water-power  sites  along 
the  Link  River,  where  the  power  will  be  generated.  If  a  favorabe  re- 
sponse is  received  from  the  Department  of  the  Interior,  work  will  begin 
at  once. 

PORTLAND,  ORE.— The  Northwestern  El.  Co.  is  planning  the  erec- 
tion of  a  substation  on  the  corner  of  Albina  Avenue  and  Railroad  Street, 
in    Lower    Albina,    near   Portland. 

PORTLAND,  ORE.— The  Southern  Pacific  Ry.  Co.  has  applied  to 
the  California  Railroad  Commission  for  permission  to  issue  $30,000,000 
in  two-year,  5  per  cent  bonds,  to  be  used  in  electrifying  various  lines 
owned  and  operated  by  the  company.  These  extensions  will  involve  an 
expenditure,    it   is   reported,   of  almost   $17,000,000.  , 

BURNEY  FALLS,  CAL.— The  Pit  River  Pwr.  Co.,  recently  organized 
by  F.  J.  Sheehan,  of  San  Francisco,  will  build  a  plant  at  Fall  River 
Mills,  Shasta  County,  and  supply  energy  to  all  the  towns  and  valleys 
within  a  radius  of  60  miles.  It  is  expected  that  about  20,000  acres  will 
be  irrigated.  Mr.  Sheehan  is  seeking  the  approval  of  the  State  Railroad 
Commission  to  issue  bonds  sufficient  to  complete  the  financing  of  the 
project.     It  is  anticipated  that  active  construction  work  will  begin  shortly. 

COLFAX,  CAL. — The  State  Railroad  Commission  has  given  D.  C. 
Gillen  authority  to  sell  his  electric  distribution  system  in  Colfax  to  the 
Pacific  Gas  &  El.  Co.  for  the  sum  of  $12,000.     (Mentioned  also  June  21.) 

LOS  ANGELES,  CAL.— The  Southern  California  Edison  Co.  is  plan- 
ning to  extend  immediately  its  lines  to  Ingledale  Acres,  near  Los  An- 
geles, and  will  cover  the  entire  tract  with  2200-volt  lines  and  220-110- 
volt   secondaries. 

MAYFIELD,  CAL.— City  Engineer  F.  A.  Nikirk  has  advised  the  pur- 
chase and  installation  of  an  electric  motor  at  a  cost  of  $400  to  provide 
for  an  auxiliary  pumping  plant,  as  the  present  supply  of  water  is  shrink- 
ing   rapidly. 

PASADENA,  CAL.— City  Engineer  Smith  is  drawing  plans  for  a 
motor-driven  sewage  pump  to  be  installed  at  the  corner  of  Grand  Ave- 
nue and  Columbia  Street,  Pasadena.  Bids  will  be  received  soon  for  the 
pumping  equipment. 

PIEDMONT,  CAL. — The  board  of  trustees  has  secured  estimates  on 
the  cost  of  installing  a  municipal  lighting  system  with  underground 
wires.  The  report  showed  that  an  underground  system  covering  11.5 
miles  of  street,  with  arc  lamps,  will  cost  $44,000,  with  $20,000  for  poles 
and  wires.  Tungsten  lighting  could  be  installed  for  $51,000,  with  poles 
and  wires  costing  $22,500.     E.   C.   Prather,  city  engineer. 

PORTOLA,  CAL. — A  resolution  was  carried  by  the  board  of  super- 
visors last  week  for  a  special  appropriation  of  $5,000  to  be  used  in 
illuminating  the  city  during  the  festival  next  October. 

SAN  DIEGO,  CAL.— The  San  Diego  El.  Ry.  Co.  is  planning  to  extend 
the  two  large  conduits  which  carry  salt  water  to  the  condensers  at  its 
plant  at  the  foot  of  Broadway,  San  Diego.  About  $100,000  will  be 
expended. 

SAN  FRANCISCO,  CAL.— The  State  Railroad  Commission  has  ren- 
dered a  decision  granting  permission  to  the  Pacific  Gas  &  El.  Co.  to 
issue  $5,000,000  in  bonds.  The  proceeds  of  the  sale  will  be  used  in 
carrying  to  completion  the  work   on  its   Bear   River   hydroelectric  project. 

SAN  LUIS  OBISPO,  CAL.— The  improvement  of  the  Arroyo  Grande 
plant  of  the  San   Luis  Obispo  Lt.  &  Pwr.   Co.  is  to  be  started  soon. 

SANTA  BARBAR.\,  CAL. — The  Santa  Barbara  &  Suburban  Ry.  Co. 
has  been  granted  a  franchise  to  build  and  operate  an  electric  line  to 
the  Normal  School  grounds  on  Mission  Ridge,  Santa  Barbara.  Work 
will  be  started  immediately. 

STRATHMORE,  CAL.— A  60,000volt  transmission  line  will  be  built 
from  the  Tule  River  power  plant  of  the  San  Joaquin  Lt.  &  Pwr.  Co. 
to  this  place,  and  from  here  to  Famosa,  where  a  new  substation  has 
just  been  erected. 

SUTTER  CREEK,  CAL.— Sealed  bids  will  be  received  up  to  July  21 
for  an  electric-lighting  system  for  Sutter,  in  accordance  with  plans  and 
specifications  on   file   with   the  clerk,   Minnie   Provis. 

WHITTIER,  CAL. — A.  R.  Rideout,  who  is  building  up  a  1000-acre 
estate  on  the  extreme  western  end  of  Puente  Hills,  will  install  a  large 
lighting  plant  on  his  property  and  arrange  for  an  ornamental  street- 
lighting    system. 

PARMA,  IDAHO. — A  cluster  lighting  system  will  be  installed  on  the 
principal   streets   in   the  early   future.     Address  city  clerk. 

PARK  CITY,  UTAH.— A  franchise  for  an  electric-light  plant  hu 
been  asked  for  by  L.   A.  Jeffs. 
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HAMILTON.  OM.— Tlic  llyilto  Kiccttic  Ucpanmeni  ol  llic  llani.l 
■  oil  City  Council  on  July  J  ailuplc.l  the  ^uggc»lion  of  Engineer  Siiton 
Ihal  the  new  flyle  flaminnarc  lamp  recently  denionslraled  by  'I" 
Canadian  We.llnghonae  Co..  Ltd..  be  adopted  (or  the  central  districts, 
intlead  of   fivelamp  lungsten  clusters. 

HAMILTON,  fl.NT. — City  Kngineer  Macallum  has  sugnesled  to  the 
Hydro-Electric  Hoard  the  in>tallalion  of  «  steam  auxiliary  plant  on  the 
main  line  from  Punda*.  this  plant  to  be  of  sufficient  capacity  to  take 
care  of  the  equipment  of  the  city.  As  an  alternative  he  ha«  also  pro 
posed  that  ■  steam  turbine  be  in»l.illert  .it  the  be.nch  plant  to  gcneralc 
power  solely   (or  the  electric  pumps. 


Miscellaneous 

fiEOKGETtJWX,  BRITISH  C.Ll  A.SA.— The  .\merican  vice-consul  has 
transmitted  to  the  Bureau  of  Foreign  and  Domestic  Commerce,  Washing- 
ton, D.  C.  specifications  covering  proposals  for  two  duplicate  centrifugal 
ips  10  handle  surLlce  drainage  water,  each  pump  to 
minute,  with  net  bead  varying  from  6  ft.  to  14  ft. 
rurrent  (510  volts)  is  to  be  used.  Controlling  switch- 
for  complcle  units  arc  to  be  included. 
liELGRAOE,  SERVIA.— Tenders  are  invited  by  the  Directorate  of 
the  Servian  Telephones,  Belgrade,  Servia,  for  supplying  telephone  ap- 
paratus and    instruments,    including   225    common-battery   wall   telephones. 


electrically  driven  pun 
deliver   7200  gal.    per 
with  the  tide.     Direct 
boariU  and  accessories 


200  common-battery  portable  telephones  and  200  table  telephones.  Ad- 
dress Direction  des  Telephones  Serbe,  Belgrade,  from  which  further 
jiarticulars    may    be    obtained.      Local    representation    is    necessary. 


New  Incorporations 

S.\XTA  ROSA.  CAL.— The  Griffith  El.  Co.,  of  Berkeley,  has  been  in- 
coriKjrated  with  a  capital  stock  of  {10.000  by  D.  T.  Griffith.  Thomas 
C.Hflith  and   A.   M.   Griffith. 

GOLDSBORO,  N.  C— The  Falling  Creek  Tel.  Co.  has  been  chartered 
to  construct,  maintain  and  operate  telephone  and  telegraph  lines.  .-Xu- 
Ihoriicd  capital,  $10,000.  Incorporators:  J.  B.  Kennedy,  G.  E.  lirant- 
ham,  W.  E.  Blackman  and  E.  A.  Stevens,  of  Goldsboro,  and  R.  A. 
Whitfield,   Route  2,   Princeton,  N.  C. 

RICHMOND,  VA. — The  Imperial  Power  Corpn.,  incorporated  witb 
a  maximum  capital  of  $15,100,000  and  a  minimum  of  $1,000,  has  been 
granted  a  charter.  G.  W.  Phillips,  Jr.,  New  York,  treasurer.  Other 
incorporators:  T.  R.  fiay,  H.  H.  CbaJkley  and  Ernest  Flippen,  all  of 
Richmond. 

SPOKANE,  WASH.— The  Marshall  Lake  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $60,000  by  W.  II.  Wright.  Madison  Street, 
Spokane,  president,  and  N.  £.  Lindsay,  of  the  Empire  State  Building, 
Spokane.  The  company  has  been  organized  for  the  development  ot  a 
power  project  at  Marshall  Lake,  Wash.,  near  the  Idaho  line. 
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INITED  ST.\TES   PATENTS   ISSUED  JULY    1,    1913 
[Prepared  by   Robert  Starr  -Mlyn,   16  Exchange  Place,  New   York.  I 

1.065.927.  CONTROLLER  REGULATOR;  C.  P.  Ebersolc,  Philadelphia, 
Pa.  .Xpp.  tiled  Dec.  jO,  1911.  To  prevent  too  rapid  admission  or 
cutting   off   of   current   to   the   motor. 

1.065.940.  ELECTRICAL  PROTECTIVE  DEVICE;  J.  O.  Holton, 
Springfield.  Mo.  .\pp.  tiled  July  30,  1912.  Fresh  fuses  automatically 
placed    in   circuit. 

1.065.959.  STARTING  AND  LIGHTING  APPARATUS  FOR  .MOTOR 
VEHICLES ;  M.  .Moskowitz.  .Montclair.  N.  J.  App.  filed  Dec.  18. 
1912.  Small-si/c  molor-gcncrator.  which  is  coupled  to  the  engine 
shaft   gradually    (friction   clutch)    as    the    motor    speeds   up. 

1.065.967.  INCANDESCENT-LAMP  SOCKET:  F.  Reuttcr,  Waterbury. 
Conn.  App.  filed  .April  10,  1913.  Cap  has  integral  folded  projections 
engaging  in  slots  in  the  shell  body. 

1.065.982.  VEHICLE  PROPELLED  BY  A  COMBINATION  OF  ELEC- 
TRICAL AND  .MECHANICAL  POWER;  W.  N.  Stewart,  London, 
England.  App.  tiled  Jan.  19,  1909.  Prime  mover  drives  the  rotatablc 
held  of  a  dynamo-electric  machine,  the  armature  of  which  is  geared 
to   the   wheels  of   the  vehicle.. 

1.065.9«3.  INSULATOR:  M.  E.  Stockwell,  Los  Angeles.  Cal.  App. 
filed   May   31.    1910.      Longitudinally  slotted   sheet-metal  insulator   pin. 

■  "66.008.  TROLLEY  CATCHER  OR  GUARD:  A.  W.  Hart,  Glencoe, 
Ohio.  App.  filed  .'\ug.  26,  1912.  Spring-pressed  wire-embracing 
jaws  pivoted  on  trolley  pole  in  rear  of  the  trolley  wheel. 


Naples,  Italy.     App.  tiled  Stpt.   17.  1910.     Lses 
Lynn,  Mass. 


1.0(i6.4IO — .Vttachment     for    Telegraph     InstriHucnts 

I.06'..016  AUTOMATICALLY  DISPLAYED  SYNCHRONIZER  IN- 
DICATOR FOR  (.LOCKS:  E.  A.  Hummel,  St.  Paul.  .Minn.  App. 
filed  Aup.  10,  1911.  To  indicate  visually  whether  the  clock  was 
actually    synchronized   at    the    proper   time. 

1.066,051.  ELECTRICAL  SWITCHING  APPAR.ATUS;  J.  C.  Rinkcr. 
New  York.  N.  V.  App.  filed  Nov.  I.  1910.  Ball  bearings  to  hold 
the  movable  contact  in  any  desired  position;  dust-proof  and  moisture- 
proof    switch    cover. 

1.066065.  METHOD  OF  PRODUCING  SO-CALLED  OZONIZED  AIR; 
J.  Todd,  Sewicklcy.  Pa.  App.  filed  Dec.  H.  1910.  Reduces  the 
amount  of  air  parsing  to  the  ozonizer  as  the  temperature  rises. 

1.066.081.  RAILWAY  SK^NAL  RELAY:  C.  W.  Coleman  (deceased). 
NSestheld.  N.  J.  App.  filed  Sept.  2,  1908.  Responsive  only  to  peri- 
odic currents. 

1,066.084.  ELECTRIC  MEASURING  INSTRUMENT:  W.  W.  Craw- 
ford. New  York,  N.  Y.  App.  filed  Feb.  8,  1909.  Integrating  watt- 
meter  free    from   stray    field   effects. 

1.066.147.  ELECTROMEi  H.ANICAL  TELEGR.XPH  SYSTEM;  W.  K 
Queen  and  T.  I-.  Pickett,  Necdham  Heights,  Mass.  App,  filed  June 
17.  1910.  For  signaliii:  from  iil. 'house  to  engine  room;  engine- 
controlled    return    signal. 

1.066  148  PRINTING  TELKCKAPH  SV>rEM;  F.  B.  Rae.  Glen  Ridge. 
N.  J.     .Xpp.   filed  June  30.    1910.     Typewriter-telegraph  system 

1.066.159.  ELECTRICAL  DEVICE  FOR  TRANSMITTING  TO  A  DIS- 
TANCE  CONTINUOUS  OR  INTERMITTENT  .XNGUL.AR  MOVE- 


MENTS; F.  Spala! 
a  repeating  motor. 

1.066,175.     DYNA.MO-ELECTRIC  -MACHINE;  J.  C.  Barr 
App.  filed  Oct.   13,  1911.     Water-cooled  brush  supjiort. 

1,066,183.  CARBON  FOR  ELECTRIC-.\RC  LAMPS;  H.  Caird,  Chi- 
cago, 111.  -\pp.  filed  .Aug.  29.  1911.  Double-coiled  wire  incased  in 
longitudinal   passage  in  the  carbon. 

1.066.209.  TURIUNE  GENERATOR;  F.  Ljungstrom.  Liljeholmen, 
Sweden.  App.  filed  April  10,  1912.  Turbine-generator  casing  sup- 
ported yieldingly  so  as  not  to  be  affected  by  unequal  expansion. 

1.066.215.  ELECTRIC  BOX;  M.  Murray,  Chicago,  111.  App.  filed  Umj 
31.  1910.  Sectional  built-up  box  with  tongue  and  groove  connec- 
tions. 

1.066.216.  METER-TESTING    CUT-OUT;    T.    E.    Murray,    New 
N.   Y.     App.   filed  June    12,   1912.     Gang  plug  construction. 

1.066.272.     CHEMICAL  REACTION   BY   .MEANS   OF  AN    ELEC 

ARC;  J.  L.  R.  Hayden,  Schenectady,  N.  Y.  App.  filed  .May  8,  1>U8. 
Passes  gaseous  mixture  through  low-voltage  high-current  arc.  with- 
draws products  in  direction  of  the  arc  stream  ana  cools  resulting  com- 
pound. 

1.066.290.  JOINT;  C.  A.  Kraus.  Newton  Highlands.  Mass.  App.  nled 
Sept.  8,  1910.  Gas-tight  seal  for  electrode  lead  in  vacuum  apparatus, 
etc.,  composed  of  tubular  members  with  intermediate  vitreous  ma- 
terial. 

1.066.293.  ALTERN.VTING-CURRENT  ELECTRO.MAGNET;  D.  U 
Lindquist,  Yonkcrs.  N.  Y.  App.  filed  Feb.  6.  1913.  Has  primary 
coil  and  a  secondary  conductor  carried  between  the  laminations  of 
the  core. 

1.066.294.  ALTERNATING-CURRENT  ELECTROMAGNET;  D.  L 
Lindquist,  Yonkers,  N.  Y.  App.  filed  Feb.  6,  1913.  Primary  coil, 
fixed  secondary  conductor  disposed  within  said  coil,  and  a  movable 
laminated  core  having  its  polar  end  recessed  to  receive  the  secondary. 

1.066.326.  ELECTRIC  INCANDESCENT  L.\MP;  E.  G.  Royer,  Paris. 
France.  App.  filed  Feb.  4,  1911.  Standard  with  annular  supports 
and  filaments  extending  vertically  between  the  supports  and  trail*- 
versely  across  the  central  plane  of  the  standard. 

1,066,329.  CONDUIT  FITTING  FOR  ELECTRICAL  CONDUITS;  0. 
H.  Schwendler,  Kansas  City,  Mo.  App.  filed  Aug.  5,  1912.  T-fittin( 
provided   with  an   interior  curved   guiding  partition. 

1,066.380.  ELECTRIC  SIGNAL  SYSTEM;  A.  H.  Caven.  Youngwood, 
Pa.  App.  filed  Nov.  28.  1911.  Trolley  pole  carries  a  "sub-trolley" 
which   establishes   certain    signal    circuits. 

1.066.385.  TROLLEY  ATTACH.MENT;  B.  F.  Dewees.  Logan.  W .  Va. 
App.  filed  Jan.  4.  1911.  Pivoted  arms  are  deflected  by  a  cross-wire  to 
raise  a   pair  of  gnidihg  fingers   in  advance  of  the  trolley  wheel. 

1.066.388.  SANITARY  TELEPHONE  .ATTACHMENT;  G.  W.  Downs. 
New  York,  N.  Y.  App.  filed  Oct.  31,  1912.  Flexible  sheet  looped  to 
hang    over    the    telephone    mouthpiece. 

1,066.395.  INSULATOR;  O.  J.  Fisher.  Walpole,  Mass.  App.  filed  .April 
30.    1912.      F*or   suspending   a   conductor   from   a   tree. 

1.066.410.  ATTACHMENT  FOR  TELEGRAPH  INSTRUMENTS;  R- 
-A.  Grout.  Davenport.  la.  .App.  filed  Sept.  10.  1912.  Diaphragm  and 
amplifying  horn  adapted  to  be  attached  to  a  telegraph  sounder. 

1.066,429.  ELECTRIC  HIGH  AND  LOW  AL.ARM  FOR  W.ATEK 
COLUMNS:  J.  E.  Gustin,  Fort  Dodge.  la.  App.  filed  Sept.  28.  1911. 
Separate  floats  for  giving  the  high  and  low  water  alarms. 

1.066.432.  CONTROL  FOR  ELECTRIC-LIGHTING  SYSTEMS:  C.  F. 
Kettering.  Dayton.  Ohio.  .App.  filed  -Aug.  10.  1911.  For  temporarily 
cutting  out  the  searchlamps  and  cutting  in  the  side  lamps  of  M 
automobile,   for   use  when   approaching   pedestrians,   etc. 

13,589  (reissue).  GROUND-JOINT  CONNECTION  FOR  ELECTRlt 
CONDUCTORS;  T.  C.  Vogel.  Philadelphia.  Pa.  App.  filed  April  24 
1912.  (Original  patent  No.  907.543.  dated  Dec.  32.  1908.)  Compres 
sible  body  member  to  which  the  opposite  ends  of  a  flexible  metalli' 
band  are  connected  so  that  as  body  is  compressed  the  band  will  1> 
tightened   about   the    pipe.   etc. 
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^-operation  with  That  the  isolated  plant  can  and  should 
he  Isolated  Plant  become  the  central  station's  most  valu- 
able off-season  customer  is  no  longer 
m  untried  theory.  Progressive  central-station  managers 
:now  from  experience  that  during  the  summer  months 
vhen  the  lighting  load  on  their  systems  is  at  its  minimum, 
md  when  isolated  plants  operate  at  a  disadvantage  by  rea- 
on  of  the  absence  of  their  steam-heating  demand  as  well 
IS  the  high  cost  of  labor  per  kilowatt-hour  generated,  lit- 
le  difficulty  is  encountered  in  obtaining  the  isolated-plant 
oad  on  a  paying  basis.  Just  why  more  isolated-plant  own- 
;rs  and  central-station  managers  do  not  enter  into  the 
ibove-mentioned  co-operative  scheme  is  not  apparent,  un- 
ess,  perhaps,  some  central-station  managers  may  hold  the 
inenlightened  selfish  view  that  they  would  be  giving  valu- 
ible  aid  to  competitors.  The  fact  of  the  matter  is  that 
ifith  the  approach  of  the  winter  lighting  peak  the  central 
tation  will  have  little  to  regret  when  relieved  of  the 
solated-plant  load,  which  would  then  be  somewhat  of  a 
urden  rather  than  wholly  a  benefit.  During  the  summer 
lonths  progressive  central-station  managers  can  help  them- 
elves  by  giving  welcomed  aid  to  isolated-plant  owners  with- 
ut  regard  to  any  possibility  of  continuing  the  service 
hrcughout  the  winter. 


ennsylvania 
Ftilities  Law 


The  public  utilities  act  very  recently 
passed  by  the  Pennsylvania  Legislature 
and  likely  at  any  moment  to  be  signed 
y  Gov.  Tener  is  unusually  comprehensive  in  its  phrase- 
logy,  occupying  about  loo  pages  and  containing  some 
0,000  words.  The  control  given  the  commission  over 
lunicipal  utilities  is  limited  and  relates  to  accounting  and 
eports,  to  certificates  of  public  convenience  and  necessity 

I  the  case  of  new  municipal  utilities,  and  to  approval  of 
antracts  between  public  service  companies  and  municipali- 
es.  In  this  respect  the  new  law,  although  not  ideal,  at 
;ast  protects  the  companies  already  serving  the  public 
rem  needless  or  wasteful  competition  and  duplication  of 
ivestment,  which  is  more  than  can  be  said  of  the  new 
llinois  law.  On  the  other  hand  it  leaves  the  public  at 
le  entire  mercy  of  municipal  authorities  as  regards  the 
ites,  regulations  and  service  of  such  municipal  utilities  as 
ow  may  be  operating  or  in  the  future  may  be  created, 
lor  does  the  law  protect  those  companies  now  competing 
'ith  municipal  plants  from  the  harmful  and  unfair  com- 
etition  of  municipal  rates  so  low  as  to  be  unr^munerative, 
r  from  lower  rates  which  are  remunerative  to  the  city 
nlv  because  the  service  rendered  to  the  public  is  inferior. 

II  common  with  some  other  recent  laws  of  this  kind  the 
ennsylvania  act  empowers  public  service  companies:  "To 
stablish    with   the   consent   of  the   commission   a   scale   of 


charges  subject  to  automatic  adjustment  in  relation  to  the 
dividends  to  be  paid  to  the  stockholders."  This  recog- 
nizes the  plea  advanced  that  capital  will  not  be  attracted 
to  public  utility  investments  by  a  return  say,  of  7  per  cent, 
indefinitely,  but  demands  a  further  increment  of  profit  as 
a  reward  for  progressive  management  and  for  introducing 
new  economies  as  soon  as  the  advances  of  the  arts  bring 
them  forward.  That  is  to  say,  capital  asks  the  public  to 
share  with  it  the  savings  resulting  from  improved  economy, 
as  an  incentive  toward  such  economy.  This  brings  up,  of 
course,  a  proposition  which  is  debatable  from  the  stand- 
point of  public  policy.  The  real  question  is  whether  a  pub- 
lic utility  owes  it  to  the  public  to  give  the  most  progressive 
and  economical  management  obtainable,  in  return  for  a 
dividend  of  7  or  8  per  cent,  for  example,  or  whether  it 
owes  something  less  and  may  fairly  ask  for  a  further  profit 
as  a  premium  on  maximum  efficiency.  So  many  variables 
enter  this  problem  that  space  prevents  elaboration  of  it 
here.  Public  opinion  may  be  counted  upon  to  decide  the 
question  ultimately,  but  in  the  meantime  great  interest  at- 
taches Itself  to  the  courses  to  be  adopted  by  commissions. 
The  Pennsylvania  law  is  noteworthy  in  respect  to 
the  very  strong  control  given  the  commission  over  rail- 
road crossings,  at  grade,  or  above  or  below,  and  to  the 
crossings  of  pole  or  transmission  lines  of  every  character, 
either  at  railroads  or  with  reference  to  each  other.  Econ- 
omy in  state  expenditure  is  promoted  by  abolishing  the 
railroad  commission,  but  the  new  commission  is  an  un- 
usually large  body,  comprising  seven  members.  However, 
within  the  state  there  is  much  railroad  property,  including 
important  trunk  lines,  besides  numerous  street  and  inter- 
urban  railroads,  pipe  lines  and  a  great  number  of  public 
utility  companies  of  diverse  kinds. 


Utilization  of  Many  of  the  advantages  attending  the 

Electrolytic  Iron  use  of  electrolytic  iron  as  the  active 
magnetic  material  for  electrical  ma- 
chinery were  set  forth  in  a  paper  by  Dr.  Max  Breslauer  in 
a  recent  issue  of  the  Elektrotechnische  Zeitschrift,  as  noted 
elsewhere  in  our  Digest.  Chemically  considered  the  char- 
acteristic feature  of  electrolytic  iron  is  its  freedom  from 
carbon.  Magnetically  it  possesses  higher  permeability  and 
lower  hysteresis  loss  than  do  the  so-called  alloy  steel  sheets 
used  in  transformer  and  dynamo-electric  machinery.  It  is 
noteworthy  in  this  connection  that  pure  electrolytic  iron  is 
not  a  new  product.  It  was  produced  on  a  relatively  large 
scale  by  Pro/.  C.  F.  Burgess,  of  the  University  of  Wiscon- 
sin, about  ten  years  ago.  Moreover,  Professor  Burgess  is 
to  be  credited  with  extensive  investigations  of  the  proper- 
ties of  alloys  of  electrolytic  iron  and  other  metals. 


ELECTRICAL    WORLD 


Vol.  62,  No  3 


The  Inqualified  CommiHsioner 

A  careful  analysis  of  conditions  surrounding  llic  work  of 
a  public  service  commissioner  brings  to  light  adequate  rea- 
sons for  condemning  the  recent  appointinent  to  the  New 
V'ork  Commission  by  Governor  Sulzer  of  a  man  who  has 
been  a  locomotive  engineer  for  the  past  twenty  years.  Cer- 
tainly no  one  can  object  to  the  appointment  merely  because 
the  man  is  a  locomotive  engineer.  It  is  a  serious  question, 
however,  if  one  who  has  been  doing  little  else  than  run- 
ning an  engine  back  and  forth  in  a  limited  territory  for 
anything  like  a  period  of  twenty  years  can  possibly  have 
had  a  sufficient  variety  of  experience  to  make  a  good 
commissioner.  His  moral  qualifications  may  be  of  the  best, 
his  mentality  may  be  of  a  high  order,  and,  as  a  citizen,  he 
may  be  everything  that  could  be  asked.  These  would  make 
him  merely  fit  to  be  a  commissioner ;  they  would  not  pre- 
pare him  for  the  work. 

The  activities  of  a  public  service  commissioner  are  very 
extensive  and  of  great  variety.  He  is  not  a  judge  con- 
trolled by  technical  rules  of  evidence,  but  must  conduct 
hearings  at  which  important  evidence  is  often  recorded; 
much  harm  may  be  done,  or  time  wasted  if  he  is  unable 
to  determine  what  is  incompetent,  immaterial  and  irrele- 
vant. He  is  called  upon  to  decide  as  to  the  reasonableness 
of  demands  made  by  the  public,  or  of  requirements  insisted 
upon  by  corporations,  and  a  broad  general  knowledge  of 
affairs  coupled  with  ripe  judgment  will  be  required  to  de- 
rive proper  conclusions.  Decisions  of  the  public  service 
commission  involve  questions  of  law,  engineering,  and  busi- 
ness. No  commissioner  can  be  sufficiently  informed  in 
these  divisions  of  the  world's  activity  to  enable  him  to  be 
independent  of  other  commissioners.  He  is  dependent 
partly  upon  the  opinions  of  subordinates,  partly  upon  the 
statements  of  interested  parties  before  him,  and  partly  upon 
the  opinions  of  his  fellow  commissioners,  often  very  con- 
flicting, or  at  least  confusing.  Again  the  value  of  his  deci- 
sion, not  only  as  to  the  material  submitted,  but  also  as 
to  the  men  submittitig  it.  will  depend  largely  upon  the 
breadth  of  his  experience. 

We  cannot  assert  that  the  appointee  from  a  locomotive 
cab  has  not  all  the  above  qualifications,  but  we  do  submit 
that,  as  a  rule,  he  could  not  be  expected  to  have  them.  The 
very  narrow  groove  in  which  he  has  worked  so  long  has 
provided  no  opjSortunity  for  him  to  cultivate  them.  There 
are  many  lawyers,  engineers,  and  business  men  who,  on 
account  of  a  narrow  experience,  we  should  consider  just 
as  unavailable  as  the  present  appointee.  Nevertheless,  as 
a  rule,  men  of  the  last  mentioned  class  have  opportunities 
to  view  affairs  at  many  angles  and,  therefore,  can  be  ex- 
pected to  have  the  needed  qualifications. 

A  practical  railroad  man  wa^^>^ficd  in  the  political 
platform,  but  it  must  be  assnmed^at  a  practical  man,  in 
the  general  sense,  was  meant.  If  the  appointee  had  started 
as  a  locomotive  engineer,  or  even  much  lower,  and  had 
progressed  through  various  departments,  so  that  he  could 
be  expected  to  have  some  grasp  of  general  railroad  busi- 
ness, and  especially  of  the  intricate  relations  existing  be- 
tween a  public  service  corporation  and  the  public,  we 
should  be  hopeful,  in  the  highest  degree,  of  his  appoint- 


ment. No  matter  what  his  standing  as  a  man  and  as  a 
citizen  may  be,  we  regard  it  as  most  unwise  to  permit  him, 
or  anyone  else  of  his  limited  experience,  to  have  a  pan 
in  wielding  the  great  power  given  by  the  public  service 
commission  law  of  New  York  State. 


A  Vertical  Trunk  Line 

In  another  column  Mr.  Charles  K.  Knox  gives  a  most 
instructive  account  of  the  special  problems  encountered  in 
providing  the  gigantic  Woolworth  Building  with  adequate 
elevator  service.  A  modern  office  building  is  a  metropolis 
quite  by  itself,  and  its  efficiency  as  a  place  of  doing  busi- 
ness depends  in  no  inconsiderable  degree  on  the  character 
of  the  elevator  service.  The  Woolworth  Building  is  not 
only  of  very  exceptional  size  as  regards  office  capacity,  but 
its  tower,  the  highest  building  in  the  world,  involves  diffi- 
culties all  its  own.  As  in  the  case  of  the  suburban  service 
of  a  great  city,  express  trains  to  the  further  districts  are 
necessary,  and  the  whole  transportation  traffic  must  be 
managed  with  special  regard  to  the  convenience  of  the 
population. 

From  a  mere  mechanical  standpoint  the  elevators  in  luc 
Woolworth  Building  are  rather  in  a  class  by  themselves. 
In  the  first  place  their  number,  twenty-six.  is  unusually 
great,  and  their  service,  from  the  enormous  height  of  the 
central  tower,  is  altogether  peculiar.  They  are  of  the 
electric  type  with  the  motor  armature  connected  directly 
to  the  driving  sheave.  On  the  armature  shaft  is  mounted  a 
large  brake  pulley  with  a  pair  of  brake  shoes  forced  against 
it  by  powerful  springs  except  when  current  to  the  motor 
energizes  the  brake  magnets  and  releases  the  shoes.  If 
anything  happens  to  the  motor,  therefore,  the  brakes  take 
hold  automatically  and  stop  the  car.  The  drive  is  thus  very 
simple  and  the  actual  moving  force  is  supplied  by  two  half- 
turns  of  the  running  rope  between  counterweight  and  car 
over  the  driving  sheave  by  way  of  an  idler  sheave  placed 
beneath  it.  This  particular  arrangement  is  especially  safe 
against  over  travel  of  the  car  or  the  counterweight.  The 
speed  of  the  elevators  in  this  building  is  700  ft.  per  minute, 
the  highest  speed  yet  regularly  used  on  passenger  elevators, 
although  curiously  enough  the  top  speed  of  the  motor  is 
only  about  68  r.p.m.,  as  extraordinary  for  an  electric  motor 
as  i?  the  rising  speed  for  an  elevator.  The  safety  devices 
applied  are  most  ingenious  and  effective. 

The  most  interesting  and  novel  feature  of  the  whole  equip- 
ment is  the  train-dispatching  system.  In  ordinary  elevator 
service  a  starter  on  the  ground  floor  uses  his  judgment  and 
tries  to  keep  the  equipment  going  to  the  best  advantage,  but 
inasmuch  as  he  loses  touch  with  the  elevator  when  once  it 
is  on  its  way,  the  control,  while  good  enough  for  a  low 
building,  is  not  sufficiently  effective  for  dealing  with  the 
modern  skyscraper,  much  less  with  the  extremely  high 
Woolworth  Building.  In  this  building  the  operation  of  the 
car  is  placed  in  the  hands  of  a  dispatcher  with  an  office  on 
the  second  floor  overlooking  the  group  of  elevators.  Each 
elevator  is  connected  to  a  lamp  indicator  with  a  lamp  for 
each  floor  lighted  as  the  car  passes  that  floor.  Consequently 
a  glance  at  the  lamp  indicator  gives  the  dispatcher  an  im- 
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ate  view  of  the  position  of  each  car  of  the  entire 
■m.     He  also  knows  when,  where,  and  for  how  long, 

car  stops.  In  case  the  schedule  is  violated  a  signal 
be  irnmediately  sent  to  the  operator  to  omit  stops  at 
in  floors.  A  set  of  switches  enable  the  dispatcher  to 
)ut  or  transfer  the  floor  signals  for  any  car  so  that  if 
car  gets  behind   its  schedule   it  will   not  be  signaled 

it  has  caught  up,  the  floor  signals  being  transferred 
lother  car.  In  each  car  there  is  a  telephone  with  a 
iphone  so  that  the  dispatcher  can  deliver  orders  di- 
Y  to' the  operator  and  keep  the  systen?  properly 
ng.  These  are  only  some  of  the  many  details  of  this 
le  train-dispatching  system.  By  its  use  the  dispatcher 
ceep  in  closer  touch  with  the  operator  than  a  train  dis- 
ler  can  with  the  engineers  on  a  suburban  system.  The 
t  must  be  a  great  improvement  in  the  orderly  and 
five  carrying  of  passengers,  which  is  indispensable  in 
11-served  building. 


The  Standardization  of  Head-Lamps 

brief  paper  by  Messrs.  L.  C.  Porter  and  K.  M.  Mackall 
;s  to  the  front  the  question  of  electrical  head-lamps  on 
notives,  now  of  unusual  importance  on  account  of 
ation  regarding  the  subject.  Eight  states  have  in 
:  laws  regarding  the  head-lamps  which  shall  be  used 
n   their   territory,    and    bills    are   pending    in    several 

states.  The  whole  question  seems  somewhat  un- 
:d  on  account  of  very  grave  doubts  as  to  whether  on 
ivhole  electric  head-lamps  of  great  power  are  really 
ntageous.  This  question  is  one  often  discussed  re- 
ing  the  head-lamps  for  automobiles  and  street  cars, 
e  is  no  doubt  that  for  service  on  a  perfectly  clear 
:  and  on  a  straight  track  use  can  be  made  of  a  lamp 
rful  enough  to  illuminate  distant  objects  on  the  track 
■e  they  come  within  the  dangerous  space  of  the  train, 
y  moving  vehicle  may  be  conceived  as  carrying  ahead 

a  danger  stretch  equal  to  the  distance  required  to 
1  a  full  stop.  That  dangerous  space  depends  on  the 
J  and  weight  of  the  train  and  on  the  available  brake 
;r,  but  it  is  in  nearly  all  cases  much  longer  than  would 
larily  be  supposed.  Some  recent  accidents  may  very 
f  be  traced  to  the  fact  that  the  danger  distance  for  a 
;rn  fast  and  heavy  train  is  considerably  longer  than 
for  which  the  signals  actually  in  use  are  adopted.  A 
-range  signal  lamp  is  of  small  avail  on  a  curve  unless 
beam  is  so  wide  that  its  radius  will  fully  take  up  the 
nee  between  the  tangent  at  the  head-lamp  and  the 
measured  at  the  extreme  length  of  the  danger  dis- 
s.  There  is  also  chance  of  obliterating  the  light  from 
present  signal  lamps  which  are  of  low  power,  by  the 
;  of  the  head-lamps.  However  this  may  be,  the  ques- 
is  not  one  to  be  decided  offhand ;  it  is  perfectly  certain 
a  mere  specification  of  the  candle-power  of  the  bare 
ce  used  in  the  head-lamp  such  as  appears  in  some  of 
statutes  is  perfectly  useless. 

their  article  in  this  issue  Messrs.  Porter  and  Mackall 
;est,  very  properly,  that  the  average  beam  candle-power 

specific  distance  over  a  specific  angle  be  made  the 
rion  of  the  effectiveness  of  the  light.     This  is  more  to 


the  point,  but  we  are  inclined  to  think  that  the  further 
suggestion  that  the  distance  should  be  not  less  than  500  ft. 
and  the  spread  2.0  deg.  is  not  altogether  happy.  What  one 
really  wants  to  know  about  the  head-lamp  is  what  the 
illumination  produced  is  over  the  necessary  area  at  a  dis- 
tance approximating  the  danger  distance  of  the  train.  In 
other  words,  the  problem  is  to  supply  enough  light  at  a 
point  beyond  the  danger  distance  to  render  objects  on  the 
track  visible.  The  spread  of  the  beam  must  be  great  enough 
at  this  distance  to  allow  for  curvature  of  the  track,  other- 
wise the  beam  will  not  fall  upon  the  track  until  a  point  has 
been  reached  perhaps  far  within  the  danger  distance.  The 
matter  needs  standardization  and  ought  to  be  taken  up  by 
some  distinctively  railway  body.  Specifications  drawn  up 
by  petty-fogging  legislators  are  of  very  little  use  in  solving 
technical   problems. 


Peace  and  Publicity 

On  the  other  side  of  the  Canadian  boundary  there  is  in 
operation  a  simple  and  effective  plan  for  bringing  about 
settlements  of  labor  disputes.  When  a  controversy  arises 
between  employers  and  employed  both  are  required  to  make 
a  public  statement  of  all  the  facts  in  the  case.  The  interval 
gives  time  for  angry  spirits  to  subside  and  for  the  contest- 
ants to  consider  soberly  whether  the  issues  at  stake  arc 
worth  fighting  for  or  not  and  to  arrange  a  basis  of  agree- 
ment if  such  is  possible.  Meanwhile  the  public  has  an 
opportunity  to  review  the  facts  and  pass  upon  the  merits  of 
the  case.  This  public  inspection  alone  is  likely  to  bring 
about  a  compromise,  because  neither  side  will  wish  to  enter 
or  continue  a  contest  without  public  approval.  So  signifi- 
cant is  this  principle  of  full  publicity  in  bringing  about 
adjustment  of  controversies  that  Mr.  Bryan,  the  Secretary 
of  State,  now  even  proposes  to  apply  it  on  a  world-scale 
by  writing  into  our  treaties  with  foreign  nations  the  agree- 
ment that  before  any  civilized  warfare  can  be  declared,  a 
period  of  international  investigation  and  conferences  must 
first  elapse. 

In  the  distinguished  examples  just  cited  the  various 
branches  of  the  electrical  industry  should  find  a  lesson  for 
the  settlement  of  their  own  disagreements.  When  due  to 
trade  disagreements,  contractors,  dealers  and  central  sta- 
tion are  engaged  in  a  controversy  of  obstruction  and  attack, 
the  most  direct  method  of  clearing  up  the  situation  is  to 
have  an  honest  statement  prepared  setting  forth  the  claims 
of  both  sides.  If  such  a  review  can  be  prepared  by  an  out- 
side, unbiased  student  of  local  conditions,  and  is  of  such  a 
character  when  finished  that  it  has  the  approval  and  respect 
of  both  sides  as  an  honest  statement  of  facts,  surely  a  long 
step  will  have  been  taken  toward  settlement  of  the  local  mis- 
understanding. With  the  situation  thus  crystallized  and 
held  up  to  the  view  of  the  contestants  and  their  friends  in 
the  industry  and  public,  both  sides  will  likely  see  where 
they  have  erred  and  will  gain  for  the  first  time  a  concep- 
tion of  the  other  fellow's  claims  to  justice.  Most  disputes 
have  their  birth  in  misunderstanding  by  each  side  of  the 
facts  as  viewed  by  the  other.  Knowledge  of  the  other 
side's  viewpoint  practically  always  means  death  to  the  con- 
troversy. 
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Iligh-Efiiciency  Incandescent  Lamp 

As  a  resul^  of  investigations  made  in  tlie  research  labo- 
ratory of  the  ("icncral  lllcctric  Company  at  Schenectady, 
N.  Y.,  for  the  past  few  years  there  has  been  produced 
a  metallic-filament  lamp  which  operates  at  the  low  specific 
consumption  of  0.5  watt  per  candle — the  efficiency  being 
about  twice  that  of  the  best  incandescent  lamps  heretofore 
available.  The  new  lamp  contains  a  specially  shaped  tung- 
sten filament  and  is  filled  with  an  inert  gas,  such  as 
nitrogen,  at  a  pressure  of  about  an  atmosphere.  The  types 
which  it  is  expected  to  develop  first  are  adapted  to  com- 
paratively high  current  consumption,  6  amp.  and  above. 
The  new  lamps  promise  to  be  of  particular  value  in  a  field 
not  heretofore  covered  by  incandescent  lamps,  and  should 
greatly  broaden  the  applications  in  which  they  can  be  used 
adrantageously,  particularly  in  the  direction  of  very  large 
candle-power  units. 

I.  E.  S.  Survey  of  Lighting  Conditions 

As  president  of  the  Illuminating  Engineering  Society, 
Mr.  Preston  S.  Millar  is  submitting  to  the  numerous  indus- 
tries in  the  lighting  field  a  series  of  questions  in  order  to 
obtain  information  regarding  lighting  practice  as  well  as 
to  making  available  comprehensive  and  accurate  data  to 
constitute  a  record  of  the  status  of  the  illuminating  art  in 
1913.  The  questions  asked  occupy  sixteen  sheets  and  cover 
the  practices  of  central  stations,  store  keepers,  sign  makers, 
gas  companies,  manufacturers  of  lighting  auxiliaries,  school 
authorities,  ophthalmologists  and  railway  companies.  The 
data  compiled  will  be  incorporated  in  a  paper  to  be  pre- 
sented before  the  Illuminating  Engineering  Society  and  dis- 
'ributed  to  all  those  co-operating  in  its  compilation. 


.stud(.iil;>,  but  it  will  conduct  rescarclies  along  liberal  Imej 
and  in  fields  of  industrial  importance.  In  large  measure  the 
development  of  the  organization  is  an  outgrowth  of  the 
successful  researches  carried  on  in  the  past  two  years  in  the 
field  of  motor-vehicle  transportation  by  the  electrical  engi- 
neering  department. 


Research  Bureau  Established  at  Boston  "Tech" 

A  division  of  electrical  engineering  research  has  been 
established  at  the  Massachusetts  Institute  of  Technology, 
following  a  grant  of  $10,000  per  year  for  five  years  from 
the  American  Telephone  &  Telegraph  Company.  This 
award  came  through  the  initiative  of  President  Vail,  of  the 
litter  organization,  who  presented  the  Institute  about  a 
\car  ago  with  the  Bering  electrical  library  of  more  than 
3o,oeo  titles.  Taking  into  account  the  value  of  the  library 
itself,  there  are  now  available  for  electrical  work  gifts  and 
pledges  of  more  than  $200,000.  The  laboratory  of  the  di- 
vision is  already  in  commission  under  the  direction  of  Dr. 
Harold  Pender,  who  has  been  named  as  director  of  the 
bureau,  Mr.  H.  F.  Thomson  being  secretary  and  assistant 
to  the  former.  The  staff  will  be  developed  as  becomes 
necessary,  and  an  advisory  committee  has  been  named  by 
the  Institute,  consisting  of  Prof.  Dugald  C.  Jackson,  head 
of  the  department  of  electrical  engineering,  and  Professors 
F.  A.  Laws,  R.  R.  Lawrence  and  W.  E.  Wickenden. 

Among  the  problems  which  are  to  be  undertaken  this 
summer  are  a  study  of  the  clearness  of  speech  in  the  tele- 
phone, invrstigatins  the  phase  relations  of  harmonics  in 
sound  waves,  a  study  of  skin  effect  in  alternating-current 
transmission,  and  a  determination  of  the  distance  to  which 
a  street-car  passenger  can  be  carried  with  reasonable 
profit  on  a  j-cent  fare.  The  work  of  the  bureau  is  in  no 
sense  contemplated  as  an  outlet  for  the  surplus  energy  of 


Winnipeg's  Municipal  Plant  Shows  $53,025  Deflcit 

The  report  for  the  first  fiscal  year  of  the  \\  niiupeg 
municipal  plant,  ending  April  30,  1913.  has  been  filed  with 
the  local  utilities  commission  and  shows  a  deficit  of  $53,- 
024.88  for  the  twelve  months.  It  is  pointed  out,  however, 
that  the  plant  commenced  actual  earning  only  last  Sep- 
tember and  that  other  delays  occurred  in  connecting  up 
offered  business.  The  total  operating  earnings  of  the  power 
department  for  the  fiscal  year  amounted  to  $475,509.57 
Total  charges  in  the  same  year,  including  interest  on  stock 
and  debentures,  sinking  fund  and  an  allowance  of  $52,86; 
for  depreciation,  amount  to  $529,442.60.  The  revenue  de- 
ficit for  the  year  is  therefore  $53,024.88. 


Permit  for  Pacific  Hydroelectric  System 

On  July  16,  Secretary  Houston,  of  the  Department  0 
Agriculture,  issued  a  permit  to  the  Pacific  Light  &  Powe 
Corporation,  Los  Angeles,  Cal.,  to  construct  and  operat' 
a  series  of  power  plants  in  the  Sierra  National  Forest 
The  company  plans  to  build  four  power  houses,  two  reser 
voirs,  and  25  miles  of  cement-lined  tunnels.  On  account  0 
the  magnitude  of  the  construction  work  and  the  amount  o, 
pow'er  to  be  disposed  of,  the  permit  provides  for  a  constnic 
tion  extending  over  a  period  of  twelve  years.  Under 
temporary  permit  the  company  has  already  nearly  complete 
the  first  step  of  this  development,  known  as  the  "Bi 
Creek  Project,"  the  work  of  construction  being  done  by  th 
Stone  &  Webster  Engineering  Corporation. 

The  ultimate  development  proposed  is  about  150,000  h| 
The  greater  part  of  the  energy  will  be  transmitted  240  raih 
into  Los  Angeles  and  vicinity  and  will  probably  be  used  i 
large  part  on  further  extensions  of  interurban  railway  sy. 
tems.  It  is  also  expected  that  considerable  quantities  ( 
energy  will  be  utilized  in  pumping  water  for  irrigation  in  tl 
upper  San  Joaquin  X'alley.  The  energy  will  be  transmitt« 
over  a  double-steel-tower  line  strung  with  stranded  alum 
num  cables  operated  at  a  pressure  of  150,000  volts. 

This  development  of  the  Pacific  Light  &  Power  Corpor 
tion  is  one  of  several  under  way  or  projected  upon  nation 
forest  lands  in  California.  Among  these  are  the  projec 
of  the  Great  Western  Power  Company  on  the  north  fo 
of  the  Feather  River,  where  a  reservoir  of  43  sq.  miles  is 
be  constructed  and  power  plants  with  a  total  rating  of  abo 
350.000  hp  are  to  be  built.  The  Southern  California  Edis< 
Company  is  planning  for  the  erection  of  four  plants  on  t 
Kern  River.  The  Pacific  Gas  &  Electric  Company  is  cp 
structing  on  the  South  Yuba  one  of  the  highest  mason 
dams  in  the  world.  The  greatest  water-power  develc 
ment  in  the  history  of  the  state  is  now  under  way  and  m< 
of  the  plants  proposed  or  being  constructed  will  occu 
national  forest  lands  under  permit  from  the  Secretary 
.\griculture. 
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hio  Electric  Light   Association  at    Cedar    Point 

(By  Telcgraf>li) 
Cedar  Point,  Ohio,  on  Lake  Erie,  served  both  as  con- 
intion  headquarters  and  as  a  summer  resort  for  the  dele- 
ites  who  attended  the  nineteenth  annual  meeting  of  the 
hio  Electric  Light  Association  held  at  the  Breakers  Hotel, 
ily  15.  16,  17  and  18. 

The  first  session  was  called  to  order  Tuesday  morning  by 
r.  J.  C.  Martin,  of  Wilmington,  president  of  the  associa- 
)n.  In  the  absence  of  Vice-president  J.  D.  Lyon,  Cincin- 
iti,  who  has  assumed  other  duties,  Mr.  \V.  C.  Anderson, 
:  Canton,  a  past-president,  occupied  the  chair  while  Mr. 
artin  delivered  his  presidential  address. 

President  ^Iartin's  Address 
Mr,  Martin  spoke  of  the  growth  of  the  association,  saying 
at  at  present  its  enrollment  includes  102  active  and  90 
isociate  members,  representing  65  per  cent  of  the  privately 
vned  plants  in  Ohio.  Among  the  many  plants  which  suf- 
:red  from  the  floods  recently,  Dayton  was  probably  the 
est  seriously  affected,  yet  by  the  generous  aid  received 
cm  the  New  York  and  Chicago  companies  its  central  sta- 
jns  were  in  operation  furnishing  energy  within  forty- 
ght  hours  after  the  water  had  receded.  As  a  plan  for 
iture  tlood  protection.  President  Martin  spoke  of  the  proj- 
:t  of  establishing  large  reservoirs  near  the  headwaters 
:  the  rivers  of  the  State,  thus  holding  the  water  in  check 
iring  rainy  seasons  and  furnishing  an  opportunity  for 
.-droelectric  development  during  dry  seasons. 
Calling  attention  to  the  various  matters  brought  to  the 
msideration  of  the  advisory  committee  during  the  last 
ssion  of  the  Legislature,  the  president  spoke  of  the  work 
)ne  in  causing  a  redraft  of  the  Mills  bill  governing  public 
ilities.  The  committee's  labors  did  not  cease  here,  but 
ifficient  opposition  was  instigated  by  its  efforts  so  that  the 
:ts  relating  to  the  creation  of  local  commissions,  pre- 
;nting  the  defense  of  contributory  negligence,  and  cover- 
g  workmen's  compensation  were  all  considerably  modified 
As  the  Ohio  companies  will  soon  meet  the  proposition  of 
physical  valuation  of  all  properties  in  the  state,  Mr.  Mar- 
n  said  that  the  advisory  committee  could  be  of  consider- 
jle  benefit  to  the  members  if  sufficiently  advised  by  the 
igineering  departments  of  the  larger  engineering  com- 
mies. In  future  decisions  affecting  the  public  utilities, 
le  authority  will  probably  rest  in  the  public-service  com- 
lission  so  that  mutual  aid  should  be  furnished  by  the  com- 
mies in  getting  fundamental  questions  properly  decided. 
or  this  reason  legal  matters  should  be  regarded  as  asso- 
ation  problems  rather  than  as  merely  local  matters. 

With  these  purposes  in  view,  Mr.  Martin  said  that  it  is 
ow  proposed  that  a  monthly  bulletin  be  published  by  the 
ssociation.  During  ten  months  of  the  year  questions  of 
ital  importance  to  the  members  would  be  published,  and 
uring  the  remaining  two  months  information  regarding 
ites  and  street-lighting  contracts  would  be  printed. 

Mr.  Martin  also  suggested  that  a  legal  body  be  appointed 
y  the  association  to  discuss  matters  jointly  with  the  public- 
ervice  commission.  This  body  should  receive  advice  from 
nd  co-operate  with  the  public-utility  corporations  in  the 
tate. 

Discussion  and  Business  Topics 

In  closing  President  Martin  spoke  in  commendatory 
erms  of  the  services  rendered  by  the  secretary-treasurer, 
ir.  D,  L,  Gaskill,  Greenville,  Ohio,  and  by  the  various  com- 
nittees.  Desiring  that  his  address  should  express  the  senti- 
nent  of  the  association  he  then  called  for  a  discussion. 

.Among  those  who  spoke  were:  Messrs.  W.  Parsons,  of 
Springfield:  D.  L.  Gaskill,  of  Greenville;  C.  I.  Crippen, 
if  Youngstown;  L.  Beecher.  of  Hillsboro:  W.  C.  Anderson, 
if  Canton ;  J.  E.  Miller,  of  Cleveland,  and  Samuel  Scovil, 
if  Cleveland. 

Mr,  Gaskill  moved  that  a  committee  of  five  be  appointed 
o  devise   the   best   plan    to   handle   legal    affairs   with    the 


public-service  commission  and  to  report  at  the  1914  con- 
vention. Messrs.  Crippen  and  Beecher  raised  the  argu- 
ment that  the  report  should  be  made  sooner,  Mr.  Martin 
then  suggested  that  the  executive  committee  prepare  a  re- 
port on  the  subject  and  be  ready  to  submit  it  before  the 
next  convention,  provided  conditions  require  it.  Revalua- 
tion of  property  appeals  should  have  prompt  attention.  Mr. 
Miller  amended  the  motion  so  as  to  place  the  duty  on  the 
executive  committee,  as  proposed,  and  the  amended  motion 
was  carried. 

Following  this  discussion,  the  secretary-treasurer,  Mr. 
Gaskill,  presented  his  report,  in  which  he  gave  the  revenues 
and  disbursements  for  the  year.  As  the  active  membership 
dues  have  never  been  changed  since  1895,  although  the 
benefits  to  be  derived  from  the  association  have  increased 
considerably  since  then,  Mr.  Gaskill  proposed  a  revision  in 
the  dues  to  provide  for  increased  expenses.  At  present  the 
dues  vary  from  $5  to  $10  yearly,  according  to  the  size  of 
the  town  represented.  The  proposed  schedule  provides  for 
a  range  from  $5  to  $50  per  year,  assessed  as  before.  The 
matter  was  referred  to  the  finance  committee. 

The  executive  committee  recommended  the  institution  of 
a  monthly  bulletin  to  contain  decisions  on  public  utility 
questions,  lighting  rates  and  similar  subjects.  Action  on 
this  matter  was  deferred  until  a  later  session.  The  com- 
mittee also  recommended  that  companies  operating  in  sev- 
eral cities  or  towns  should  have  active  members  in  each. 
In  addition,  it  was  suggested  that  men  in  the  electrical 
engineering  profession  or  in  the  position  of  instructors  in 
the  science  should  be  eligible  to  membership. 

Report  of  Insurance  Committee 

The  insurance  committee  next  submitted  a  very  compre- 
hensive report,  describing  how  its  members  had  met  with 
the  Ohio  Inspectors'  Bureau  and  complained  that  fire- 
insurance  rates  were  too  high.  The  answer  received  was 
that  any  change  would  have  to  originate  in  the  National 
Board  of  Fire  Underwriters,  In  a  subsequent  investiga- 
tion it  was  found  that  of  sixty-five  companies  in  Ohio, 
twenty-seven  carried  no  insurance,  and  thirty-eight  carried 
$2,373,250  insurance,  on  which  they  paid  $23,382  in  pre- 
miums annually.  The  total  losses  for  these  companies  in 
five  years  aggregated  $672,  an  amount  barely  one-half  of 
one  per  cent  of  the  premiums  paid  during  that  time.  These 
figures  show  that  central  stations  are  very  good  risks. 

At  a  meeting  in  Cincinnati,  June  13,  the  committee  sug- 
gested that  the  State  of  Ohio  appoint  an  insurance  commis- 
sion which  should  review  and  correct  rates  by  insurance 
companies  on  complaint  or  on  its  own  initiative.  Investiga- 
tion also  showed  that  inter-insurance  with  exchange  of  risk 
was  a  vtry  satisfactory  form. 

In  discussing  the  report  Mr.  Martin  said  that  Ohio  has 
three  rating  bureaus,  one  in  each  of  the  cities  of  Cleveland, 
Cincinnati  and  Columbus.  One  of  these  bureaus,  it  is  as- 
serted, is  paid  $70,000  annually  for  up-keep  by  the  insur- 
ance companies,  with  the  stipulation  that  a  certain  rate  is 
to  be  maintained  and  that  all  insurance  companies  in  the 
state  are  to  abide  by  it.  When  attacked  for  high  rates,  the 
insurance  companies  refer  the  plaintiff  to  the  rating 
bureau,  saying  that  it  sets  the  rates  and  they  cannot  be 
varied  from. 

Mr.  M.  E.  Turner,  Cleveland,  reported  that  the  committee 
on  N.  E.  L.  A.  affiliation,  of  which  he  is  a  member,  feels 
that  the  association  is  not  yet  ready  to  merge  with  the  Na- 
tional Electric  Light  Association.    The  report  was  adopted. 

In  the  evening  a  musicale  and  ball  were  held  in  the  hotel 
lobby.  During  the  intermission  Mr.  M,  E.  Turner,  Cleve- 
land, gave  an  address  and  demonstration  of  "Cooking  by 
Unity-Load-Factor  Electric  Ranges,"  which  was  attended 
by  a  large  audience  of  members  and  their  wives. 

On  Wednesday  morning  at  10  o'clock  the  commercial 
session  was  opened  with  Mr.  W,  C,  Anderson  in  the  chair, 
the  papers   being  presented   in   abstract  by   their   authors. 
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Retaining  Business  of  Dissatisfied  Customers 
In  his  paper  entitled  The  Retention  of  Business  of  Dis- 
satisfied Customers"  Mr.  Ihnnias  F.  Kelley,  sales  manager 
for  the  Dayton  Tower  &  Light  Company,  urged  above  all 
else  prompt  and  courteous  attention  to  customers'  griev- 
ances in  order  to  prevent  possible  dissatisfaction.  Kspeci- 
ally  should  courtesy  be  insisted  on  from  those  employees 
who  come  in  contact  with  the  public.  Where  a  complaint 
has  been  filed  and  the  meter  found  correct,  the  case  may  be 
well  turned  over  to  some  competent  person  to  study  the  cus- 
tomers  conditions  and  determine  whether  changes  cannot 
be  made  to  reduce  energy  costs,  thus  transforming  a  dissat- 
is6ed  complainant  into  a  satisfied  customer.  A  personal 
conversation  is  always  preferable  in  explaining  to  the  cus- 
tomer the  inspector's  finding.  Poor  lighting  and  delay  in 
furnishing  service  are  two  other  great  sources  of  dissatis- 
faction. If  the  central-station  man  will  only  take  the  cus- 
tomer's viewpoint,  the  applicant  will  be  very  sure  to  receive 
more  prompt  attention.  One  cause  of  delay  is  the  practice 
of  requiring  contracts  and  deposits  in  advance  of  supplying 
service.  Such  policies,  declared  Mr.  Kelley,  result  in  dis- 
comfiture of  the  customer  and  lost  revenue  for  the  company. 

Discussion 

Mr.  Martin  opened  the  discussion  by  saying  that  "Old 
business  should  be  the  best  booster  for  new  business." 

Those  who  followed  him  in  the  discussion  were  Messrs. 
W.  Parsons,  of  Springfield;  C.  C.  Welch,  of  Columbus;  W. 
C.  Anderson,  of  Canton;  S.  M.  Rust,  of  Greenville;  J.  M. 
Anderson,  of  Greenville;  F.  M.  Tait,  of  Dayton;  J.  E. 
North,  of  Springfield;  J.  C.  Martin,  of  Wilmington; 
Samuel  Scovil,  of  Cleveland,  and  E.  A.  Bechstein,  of  San- 
dusky. 

Mr.  Parsons  did  not  agree  with  Mr.  Kelley  in  the  mat- 
ter of  taking  telephone  messages  as  applications  for  serv- 
ice. In  -Springfield,  he  said,  they  have  devised  a  system 
whereby  a  customer  can  be  connected  up  twenty-four  hours 
after  application.  He  believes  that  credit  is  the  mainstay 
of  public  utilities.  Mr.  Welch  indorsed  this  opinion,  saying 
that  the  credit  of  the  applicant  can  best  be  judged  by  the 
solicitor,  and  other  means  should  be  devised  to  replace 
telephone  applications,  as  they  mean  a  distinct  loss  to  busi- 
ness. 

Mr.  W.  C.  Anderson  recommended  that  applications  be 
taken  by  telephone,  but  that  immediately  thereafter  a  solici- 
tor be  sent  to  secure  the  application  in  writing  so  that  no 
delay  may  result  from  lack  of  information  on  the  status  of 
the  applicant. 

Mr.  Rust  said  that  above  all  things  favors  should  not  be 
shown,  as  more  will  be  offended  by  such  practice  than  by  a 
fixed  rule  requiring  a  guarantee  or  report  with  each  appli- 
cation. 

Mr.  Parsons  favored  extending  credit  to  those  who  have 
been  in  good  standing  in  the  past,  in  preference  to  any  sys- 
tem requiring  guarantees  or  deposits.  He  said  that  only 
about  one-tenth  of  one  per  cent  has  to  be  charged  off  the 
books  due  to  bad  credits. 

Mr.  Martin  recommended  the  system  suggested  at  the 
X.  E.  L.  A.  convention  in  Chicago,  whereby  cities  are  di- 
vided into  districts,  each  having  a  supervisor  to  look  after 
the  status  of  applicants.  With  such  information  and  by  not 
allowing  back  accounts  to  exceed  the  monthly  bill  the  per- 
centage of  loss  would  be  small. 

Mr.  Bechstein  said  that  he  believed  in  fixed  rules  and 
f.ivored   the   payment   of   deposits   with    each    application, 
interest  on  which  can  be  paid  at  the  rate  of  6  per  cent. 
New  Business 

Mr.  J.  E.  North '^  paper  described  particularly  the  prac- 
tices and  policies  obtaining  in  his  own  department  at 
Springfield,  Ohio,  where  commercial  development  is  fur- 
thered through  the  three  agencies  of  solicitation,  advertis- 
ing, and  association  of  satisfied  customers.  The  selection 
of  competent  salesmen  has  been  a  problem,  but  the  best  plan 


has  seemed  to  be  that  of  taking  men  with  the  requisite  sell- 
ing ability  and  teaching  them  the  technical  requiremc- 
central-station  work.     Early  in  his  commercial  car. 
new  solicitor  must  be  impressed  with  the  fact  that  ; 
are  more  interested  in  saving  dollars  than  in  discussing  kilo, 
watt-hours  or  kilovolt-amperes.    The  customer's  knowle<!;> 
of  electrical  terms  can  well  come  later  of  his  own  n 
curiosity  after  the  contract  is  signed.     Solicitors'  r 
should  be  made  as  brief  as  possible,  to  avoid  burdemu^ 
men    with   office   duties.      Simple    forms   are   used   by  tht 
Springfield  company   for  this  purpose,  but  at  the  end  of 
each  week  results  are  collected  and  totaled,  ready  for  com- 
parison.   In  authorizing  extensions  bona-fide  applicants  are 
assured  by  asking  prospective  customers  to  agree  to  par 
$1.50  monthly  for  the  interval  between  completion  of  tht 
extension  and  their  contract   for  service.     An   aggressive 
campaign  for  motor  business  in  Springfield  has  netted  good 
results.     Several  large  jobs  have  been  acquired  as  the  re- 
sult of  prompt  aid  in  gas-engine  accidents.     The  ca  = 
prospective   motor-service   users   are    recorded    on 
blank  forms  which  make  available  a  record  of  all  t-- 
facts  in  connection  with  future  electrification.     Every  de 
partment  of  the  company  is  required  to  co-operate  in  afford 
ing  to  customers  prompt  service  and  courteous  attention 
Mr.  North  advised  adjustment  of  rates  to  meet  competini 
conditions,  depending  upon  quantity  of  business  rather  'i^-- 
return  from  high  rates. 

Discussion 

In  concluding  the  abstract  of  his  paper  Mr.  North  sug 
gested  appointing  a  committee  on  new  business  to  compil' 
data  on  industries  having  electrical  applicatifns  in  orde 
that  prospective  customers  might  be  taken  to  visit  snci 
installations. 

In  the  discussion  which  followed  Messrs.  T.  F.  Kelle 
of  Dayton,  M.  E.  Turner  of  Cleveland,  J.  E.  North  0 
Springfield,  E.  A.  Elliott  of  Mount  Vernon,  George  Edgi 
of  Coshocton,  W.  T.  Edgenson,  Jr.,  of  Alliance,  and  Sair 
uel  Scovil  of  Cleveland  took  part. 

Mr.  Kelley  favored  holding  morning  meetings  at  whic 
salesmen  can  discuss  methods  of  securing  new  busines: 
He  also  expressed  belief  that  where  forms  are  kept  show 
ing  equipment  of  manufacturers  on  service  lines  it  is  at 
visable  to  record  the  customer's  individual  "hobby."  sine 
by  consulting  this  record  it  would  be  an  easy  matter  fc 
the  solicitor  to  obtain  a  hearing  from  the  customer,  opn 
ing  the  way  with  the  customer's  favorite  subject. 

Mr.  Kelley  made  a  motion,  which  was  passed,  that  a  con 
mittee  be  appointed  to  compile  data  on  new  business  entr 
prises.  Mr.  Turner  and  others  disagreed  with  him,  ho» 
ever,  concerning  the  idea  of  bringing  up  subjects  foreig 
to  business  when  soliciting  applications   for  electricity. 

Mr.  Elliott  heartily  indorsed  the  point  which  Mr.  Tumi 
had  disagreed  with  in  Mr.  Kelley's  remarks,  saying  th: 
while  it  might  divert  from  business  temporarily,  a  person 
subject  was  harmful  in  gaining  confidence. 

New  Applications  of  Electricity 

The  paper  by  Prof.  F.  C.  Caldwell,  of  Ohio  State  Un 
versity,   Columbus,   described   a   number  of   lesser  know 
uses  of  electricity,  pointing  out  that  the  central-station  m; 
should  welcome  those  which,  even  though  involving 
consumptions  in  themselves,  contribute  to  the  conv 
of  the  customer,  in  this  way  adding  to  the  attractivenc; 
indispensability  of  central-station  service.     In  the  field 
electric  cooking  Professor  Caldwell  told  of  the  developme 
of  improved  stoves  and  ranges,  application  of  therniostai 
control,     low-wattage     fireless    cookers,     unity-load-fact 
ranges,  etc.     For  the  electric  heating  pad,  the  electrica 
heated  garment,   electric  warming  pan   and  other  simi) 
conveniences  he  predicted  an  increasing  future  usefulne 
Electric  sterilization  of  the  household  drinking  supply 
another  new  application.    By  using  the  hot,  boiled  water 


ELECTRICAL     WORLD 


,rni  the  cold,  raw  water,  one  of  these  sterilizers  treats 
:ter  at  a  cost  of  i  cent  per  gallon,  with  energy  at  lo  cents 
r  kw-hr.  A  new  French  sulphur-dioxide  refrigerating 
Lchine  produces  refrigeration  at  a  cost  of  i6  to  22  cents 
r  100  lb.,  with  energy  purchased  at  6  cents  per  kw-hr. 
nong  laundry  uses  may  be  mentioned  the  heating  closet 
r  drying  clothes  in  which  an  electric  fan  supplies  a  blast 
air  previously  heated  by  electric  or  other  means.  Ozon- 
:rs'  are  valuable  in  many  ways,  a  new  use  suggested  being 
connection  with  cold-storage  plants  where  the  preserva- 
e  virtue  of  the  ozone  permits  a  higher  temperature  to  be 
rried.  In  closing,  the  author  urged  either  a  reduction  in 
ice  of  both  appliances  and  energy,  based  on  large-quantity 
oduction,  or  a  redoubled  educational  campaign  to  bring 
out  the  greater  use  of  electricity  for  other  than  lighting 
rposes. 

Discussion 

Mr.  F.  M.  Tait,  of  Dayton,  supported  Mr.  Martin  in 
3  statement  that  when  electric  service  lines  are  installed 
e  use  of  electricity  for  other  purposes  than  for  lighting 
ould  be  amplified.  He  described  an  artificial  rainfall 
paratus  which  is  used  on  one  experimental  farm  near 
}yton,  and  also  told  of  the  work  done  in  that  vicinity  in 
rtilizing  a  two-acre  tract  by  electricity  during  the  night 
icn  there  is  not  much  demand  on  the  central  station. 
Dr.  M.  W.  FranWin,  Schenectady,  N.  Y.,  told  of  some 
teresting  practical  uses  of  ozone  for  purifying  water, 
;aching  cloth,  sugar  and  flour,  in  cold  storage  ware- 
lUSes,  in  breweries,  and  in  destroying  noxious  organic 
ors. 

.\s  an  extension  of  the  subject  treated  by  Professor 
ddwell,  Mr.  G.  D.  Smith,  of  Chicago,  read  a  paper  pre- 
red  by  Mr.  H.  W.  Hillman,  Long  Island  City,  N.  Y., 
titled  "A  Broad  Principle  Influencing  Electric  Truck 
des."  This  paper  commended  the  central  station  on  the 
Drk  it  has  done  in  educating  the  public  to  the  uses  of 
sctricity  and  told  of  what  has  been  accomplished  in 
iltiniore  and  Hartford  toward  pushing  electric  commer- 
il  and  pleasure  vehicles. 

On  Thursday  morning  the  report  presented  by  the  nomi- 
iting  committee  was  accepted,  the  officers  chosen  for  the 
isuing  year  being:  President,  Mr.  J.  C.  Martin,  Wilming- 
n  (rc-clectcd)  ;  vice-president,  Mr.  C.  V.  Hard,  Worces- 
r,  and  secretary-treasurer,  Mr.  D.  L.  Gaskill,  Greenville. 
The  concluding  sessions  of  the  convention  will  be  re- 
irted  in  the  issue  of  next  week. 


Cincinnati  were  Messrs.  C.  J.  Drees,  Little  Rock,  Ark. ; 
F.  Bragg,  Little  Rock,  Ark.;  George  Rush,  Hot  Springs, 
Ark. ;  G.  G.  Berkholder,  Kansas  City,  Mo.,  and  George 
Corrao,  B.  Koeneman,  William  Dennison,  Charles  J.  Sut- 
ter, James  Fenton  and  F.  D.  Phillips,  all  of  St.  Louis. 


Thirteenth  Convention  of  Missouri  Electrical 
Contractors 

!n  order  that  electrical  contractors  in  Missouri  who  were 
intemplating  attending  the  convention  of  the  National 
lectrical  Contractors'  Association  in  Chattanooga,  July  15- 
5,  might  attend  the  State  Section  of  that  association  and 
avel  in  a  body  to  Chattanooga,  the  convention  of  the 
[issouri  Electrical  Contractors'  Association  was  held  at 
t.  Louis  July  12.  Visiting  members  en  route  to  Chatta- 
ooga  were  met  at  the  trains  on  the  morning  of  July  12 
nd  entertained  at  a  breakfast  held  at  the  Union  Station 
totel,  after  which  there  was  an  executive  meeting  at  the 
ity  Club.  This  was  followed  by  a  luncheon  at  which 
bout  fifty  were  present. 

The  remainder  of  the  afternoon  was  occupied  by  a  ball 
ame  and  by  automobile  rides  around  the  city.  As  a  final 
'indup  for  the  day  dinner  was  served  at  the  Sunset  Coun- 
ry  Club. 

On  Sunday  similar  entertainments  were  enjoyed  and  on 
tonday  the  delegates  to  the  national  convention  left  for 
"hattanooga,  Messrs.  E.  S.  Cowie,  A.  J.  Burns,  Charles 
'ierson  of  Kansas  City,  Mo.,  and  F.  B.  Adam  of  St.  Louis 
oing  direct,    .^mong  those  registered  as  going  by  way  of 


Sociological  and  Industrial  Aspects  of  Centralization 
of  Energy  Production 

In  a  recent  address  at  the  University  of  Illinois  Mr. 
Samuel  Insull,  of  Chicago,  spoke  on  the  influence  of  engi- 
neering on  modern  civilization.  In  relation  to  the  modern 
tendency  toward  unified  operation  of  electric-service  plants 
he  said : 

"The  development  of  the  business  of  the  generation  and 
distribution  of  electric  energy  will  probably  have  within 
the  next  quarter  of  a  century  great  influence  on  the  develop- 
ment of  our  local  communities,  not  alone  the  large  cities  but 
also  the  rural  communities  throughout  our  states,  wherever 
there  is  any  considerable  density  of  population.  Hereto- 
fore the  business  of  producing  and  distributing  energy  on 
an  economical  basis  has  been  confined  very  largely  to  our 
large  cities,  but  the  marvelous  work  of  our  engineers  dur- 
ing the  last  two  decades,  the  great  changes  that  have  taken 
place  in  connection  with  the  development  of  the  prime 
movers,  the  changes  from  the  reciprocating  engine  to  the 
steam  turbine,  the  changes  in  the  use  of  units  of  from 
1000  hp  to  5000  hp  to  units  of  from  20,000  hp  to  40,000  hp, 
are  producing  changes  in  the  cost  of  the  energy  which  will 
lead  to  the  centralization  of  production  and  distribution 
in  the  interests  of  economy.  These  changes,  bringing  about 
low  cost  to  producer  and  low  price  to  the  consumer,  must 
have  a  very  great  effect  in  the  development  of  the  industrial 
interests  of  such  states  as  Illinois. 

"It  is  to-day  not  only  a  possibility  but  an  actuality  that  the 
same  advantages  that  we  enjoy  in  large  communities  can 
also  be  enjoyed  by  the  farmer,  by  the  rural  community, 
by  the  people  having  large  areas  to  drain;  the  same  privi- 
leges of  low  cost  of  energy  can  be  obtained  for  them  as  are 
obtained  for  the  users  of  energy  in  the  large  centers  of 
population. 

"Suppose  any  very  small  community  anywhere  in  the 
thickly  populated  territory  of  the  Mississippi  Valley  is  able 
to  obtain  energy  for  manufacturing  purposes  at  low  cost. 
Assuming  that  in  those  communities  the  manufacturer  can 
obtain  the  necessary  labor,  it  stands  to  reason  that  one  of 
the  great  troubles  of  modern  life  will  be  solved  by  cheap 
energy.  At  the  present  time  large  manufacturing  inter- 
ests as  a  rule  cluster  around  large  centers  of  population. 
The  reason  for  that  is  that  power  is  relatively  cheap  where 
they  have  a  large  population  to  draw  on  for  their  labor. 

"But  as  this  State  and  other  surrounding  states  be- 
come studded  with  manufacturing  establishments  the  neces- 
sity which  compels  the  workman  to  dwell  in  large  centers  of 
population,  where  living  conditions  are  most  unfavorable  to 
him,  will  cease.  He  will  be  able  to  establish  himself  under 
conditions  where  he  can  get  healthful  environment  for  his 
family.  Instead  of  living  in  a  small,  overheated,  ill-venti- 
lated tenement  in  the  big  city  he  will  have  the  opportunity 
to  establish  himself  practically  amid  the  desirable  condi- 
tions that  those  living  in  the  country  ordinarily  enjoy. 

"Surely  if  this  can  be  accomplished,  if  the  living  condi- 
tions of  our  people  can  be  improved,  if  their  children  can  be 
brought  up  under  circumstances  which  will  give  them  the 
foundation  of  good  health,  which  will  give  them  the  op- 
portunity of  association  in  our  country  schools  with  that 
portion  of  the  population,  the  farming  population,  which  is 
the  very  backbone  of  the  country,  it  is  reasonable  to  expect 
greater  satisfaction  on  the  part  of  the  workmen  with  their 
conditions  and  belter  relationship,  because  of  a  closer  com- 
munity of  interest  with  employers,  and  in  general  a  better 
chance  for  the  workman  and  his  family." 
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Pennuylvania  Utilities  Bill 

The  Legislature  of  I'cniisylvania,  very  recently  adjourned, 
passed  a  public  utilities  bill  wliich  bears  the  title  'The  I'ub- 
iic  Service  (nnipany  Law"  and  provides  for  the  establish- 
ment of  a  public  service  commission,  for  the  regulation  of 
public  utility  companies,  to  a  limited  extent  for  the  regula- 
tion of  municipally  owned  utilities,  for  the  regulation  of 
railroad  crossings,  for  the  abolishment  of  the  State  Rail- 
road Commission  and  for  the  repeal  of  any  other  incon- 
sistent legislation. 

Powers  of  Puuuit  Service  Companies 

Every  public  service  company  may  charge  and  collect 
reasonable  tolls,  rates,  or  fares;  establish  sliding  scales  after 
approval  by  the  commission;  adjust  rates  automatically  in 
relation  to  diviflends  paid  stockholders,  upon  approval  of 
the  commission ;  to  participate  as  the  commission  may  deem 
wise  in  the  additional  profits  resulting  from  economies  or 
improvements  in  service;  to  establish  different  classes  of 
patrons  or  consumers  upon  any  reasonable  basis,  such  as 
nature  of  use,  quantity  used,  time  when  demanded,  bulk 
value,  facility  of  handling,  etc.;  require  payment  of  charges 
in  advance  under  reasonable  conditions:  establish  reason- 
able minimum  payments,  and  require  deposits  to  secure 
future  payments;  make  cash  discounts  for  prompt  payment, 
or  impose  penalties  for  failure  to  pay  promptly;  to  make 
complaint  to  the  commission  in  like  manner  and  with  equal 
effect  as  any  consumer  or  patron ;  and  to  pay  to  any  patron 
or  customer  a  reasonable  sum  for  any  service  directly  or  in- 
directly rendered. 

No  public  service  company  may  be  incorporated  or 
created,  obtain,  exercise  or  renew  its  charter  rights  or 
privileges  except  after  obtaining  in  due  formal  manner 
from  the  commission  a  certificate  of  public  convenience  and 
necessity;  this  applies  as  well  to  foreign  public  service  com- 
panies and  to  consolidations  or  mergers  within  the  state. 
It  applies  with  equal  force  to  municipalities  desiring  to 
acquire,  construct  or  commence  operating  a  public  utility 
plant  of  the  kind  already  operated  by  a  company  within  the 
municipality,  pi-ovidcd  that  this  requirement  shall  not  afifect 
the  right  of  a  municipality  to  continue  operating  or  to  ex- 
tend its  plant  when  no  private  company  is  serving  the  same 
territory. 

It  shall  be  lawful  for  any  company  to  issue  securities 
only  in  the  manner  prescribed  by  statute,  for  money,  labor 
done,  or  property  actually  received.  Application  to  the 
commission  may  be  made  for  a  certificate  of  valuation  to  the 
effect  that  the  provisions  of  law  have  been  met.  In  the 
case  of  securities  running  for  more  than  one  year,  every 
company  shall  file  with  the  commission  a  certificate  of  noti- 
fication, in  the  prescribed  form,  giving  the  total  amount  of 
issue,  prior  securities  outstanding,  details  of  the  new  issue, 
par  value  (in  the  case  of  stock),  maturities,  interest  rate, 
and  redemption.  Such  certificates  shall  be  verified  by  affi- 
davit of  the  fiscal  head  of  the  company.  No  act  of  the 
commission  shall  affect  the  validity  of  such  issue. 

Upon  approval  of  the  commission  evidenced  by  a  certifi- 
cate of  public  convenience  and  necessity,  and  not  otherwise, 
it  shall  be  lawful  for  one  railway  to  construct  its  tracks 
across  another,  or  for  one  utility  company  to  construct  its 
facilities  across  those  of  another:  and  upon  like  approval 
to  relocate  or  abolish  such  a  crossing. 

Capitalization  of  franchises  or  rights  is  forbidden  in 
excess  of  the  amount  actually  paid  therefor  to  the  com- 
monwealth or  one  of  its  political  subdivisions.  It  shall  like- 
wise be  unlawful  to  capitalize  any  contract  of  sale  or 
merger,  or  to  issue  by  way  of  substitution  any  securities 
exceeding  the  aggregate  value  of  the  properties  merged  or 
consolidated  plus  any  additional  sum  in  cash,  or  any  addi- 
tional property  or  labor  actually  contributed,  and  the  same 
applies  to  any  reorganization  effected  under  the  act  of  1861 
regarding  the  sale  of  railroads,  canals,  etc. 

Hereafter  it  shall  be  unlawful  for  any  utility  to  acquire 


or  hold  a  controlling  interest  in  any  other  utility  company 
without  formal  consent  of  the  commission,  but  this  shall 
not  apply  to  holdings  which  do  not  amount  to  a  controlling 
interest,  and  does  not  affect  holdings  previously  acquired. 
After  Jan.  i,  1914,  it  shall  be  unlawful  for  any  company  to 
give  .service  if  it  has  not  posted  its  tariffs  and  schedules  as 
required  and  previously  described. 

Constitution  of  Commission 

i'he  commission  will  consist  of  a  chairman  at  a  salar 
$10,500  and  six  members  at  $10,000,  appointed  by  the  <  i- 
ernor  by  and  with  the  consent  and  advice  of  the  Senate 
There  will  be  a  secretary  at  a  salary  of  $5,000  annually,  a 
counsel  at  $7,500,  an  assistant  counsel  at  $5,000,  a  marshal 
at  $2,000,  and  an  investigator  of  accidents  at  $5,000.  The 
attorney-general  will  be  ex-officio  the  general  counsel  of  the 
commission,  and  the  latter  may  employ  such  experts,  engi- 
neers, statisticians,  accountants,  inspectors,  clerks  and  other 
employees  as  it  needs.  The  principal  office  of  the  commis- 
sion will  be  at  Harrisburg. 

Powers   and   Duties   of   Commission 

The  powers  and  duties  of  the  commission  arc  elaborately 
defined  and  in  general  cover  the  following:  To  inquire 
into  and  regulate  service,  rates,  fares,  tolls  or  charges,  con- 
dition of  plant,  safety  and  convenience  of  patrons,  and 
adequacy  of  facilities;  hold  hearings  upon  coinplaint  or  its 
own  motion ;  order  reasonable,  safe,  adequate  and  sufficient 
service,  facilities  and  regulations,  and  reasonable  maximum 
fares,  rates,  tolls  and  charges;  upon  notification  of  intended 
changes  in  service,  rates  or  regulations  to  hold  hearings 
and  investigations  and  issue  any  order  in  relation  thereto 
which  the  facts  justify ;  to  order  reparation  to  patrons 
where  an  order  of  the  commission  has  been  disobeyed;  to 
regulate  the  traffic  arrangements  of  street  railways ;  to  en- 
force joint  through  routes,  classifications,  schedules,  serv- 
ice and  rates,  and  apportion  the  costs  thereof  and  the  reve- 
nues therefrom ;  to  regulate  railroad  crossings  and  all  mat- 
ters involved  therein ;  to  establish  and  maintain  standards 
of  service;  to  require  adequate  service  and  facilities;  to 
supervise  the  issuance  of  securities ;  to  prescribe  and  en- 
force regulations  respecting  the  keeping  of  records  and 
accounts,  and  to  examine  the  same  as  desired ;  to  sub- 
poena and  examine  witnesses,  compel  the  production  of 
books,  papers  and  records,  make  physical  examinations  and 
valuations,  and  any  related  investigations :  to  determine  the 
fair  value  of  the  property  of  every  public  service  company, 
including  consideration  of  original  cost,  security  issues, 
earning  capacity  under  rates  fixed  by  statute,  expenditures 
for  obsolescence,  reproduction  cost,  and  going  concern 
value;  to  make  revaluations  from  time  to  time;  and  to  de- 
termine amounts  to  be  paid  for  franchise  rights  and  privi- 
leges. 

The  act  establishing  the  Railroad  Commission  is  repealed 
as  of  July  I,  and  that  commission  was  then  required  to 
hand  over  its  records,  files  and  cases  pending  to  the  new 
commission.  The  new  act  becomes  effective  on  Jan.  i, 
1914.  although  the  commission  shall  be  appointed  and  or- 
ganized on  or  before.  Oct.  I  and  in  the  interim  may  issue 
general  orders  and  dispose  of  pending  railroad  cases. 


Underground-Contact  System  Proposed  for  Chicago 
Street  Railways 

By  Section  4  of  the  "traction  settlement'"  ordinances 
adopted  in  Chicago  in  1907  it  is  provided  that  after  three 
years  from  the  date  of  acceptance  of  the  ordinance  the  city 
shall  have  the  power  to  cause  the  street-raihvay  companies 
to  operate  by  electrical  energy  "transmitted  through  work- 
ing conductors  carried  in  conduits  below  the  surface  of  the 
street  and  between  and  underneath  the  rails,  otherwise 
known  as  the  underground  trolley  system,  and  shall  there- 
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fter  cease  to  operate  the  same  by  overhead  trolley."  See- 
on  25  provides,  however,  that  the  companies  shall  not  be 
;quired  to  make  the  improvement  if  to  do  so  would  in- 
rease  the  total  capital  investment  to  such  an  extent  that 
le  return  thereon  above  the  interest  charge  of  5  per  cent 
athorized  by  the  ordinance  would  be  reduced  to  an  inade- 
jate  or  unreasonably  small  amount. 

Acting  under  the  ordinance  Mayor  Harrison  sent  a 
jrarnunication  to  the  City  Council  on  July  14  recommending 
lat  the  street-railway  companies  of  the  city  be  required  to 
jt  their  contact  wires  beneath  the  surface  in  the  area 
junded  by  North  Avenue  on  the  north,  Lake  Michigan  on 
le  east,  Thirty-first  Street  on  the  south  and  Ashland  Ave- 
ie  on  the  west.  The  recommendation  and  proposed  ordi- 
inces  accompanying  it  were  referred  to  the  local  trans- 
Drtation  committee. 

It  is  unlikely  that  the  companies  will  submit  to  the  change 
iless  compelled  to  do  so.  New  York  and  Washington  are 
le  only  cities  in  the  United  States  where  the  sub-surface- 
)ntact  system  of  electric-railway  operation  is  used.  The 
iderground  system  is,  of  course,  extremely  expensive 
impared  with   the   overhead  trolley   and   is  more   difficult 

maintain  and  operate. 


one  of  the  Byllesby  companies.     The  property  will  be  under 
the    management    and    operation    of    H.    M.    Byllesby    & 

Company. 


Public  Use  of  Energy  from  Fort  Snelling 
Development 

Mr.  John  Lind,  ex-governor  of  the  State  of  Minnesota. 
jpeared  before  a  recent  meeting  held  at  St.  Paul  to  dis- 
iss  the  granting  of  waterpower  rights  at  lock  and  dam 

0.  I  on  the  Mississippi  River  between  St.  Paul  and  Min- 
;apolis,  and  pointed  out  that  any  step  to  dispose  of  the 
rdroelectric  energy  to  the  highest  bidder  would  violate 
le  relationship  existing  between  the  state  and  the  federal 
)vernment.     At  the  session,  which  was  presided  over  by 

01.  C.  L.  Potter,  corps  of  engineers,  U.  S.  A.,  the  rights 
ere  offered  to  the  state  of  Minnesota  through  the  univer- 
ty  and  the  cities  of  St.  Paul  and  Minneapolis.  The  fed- 
■al  government  is  also  to  obtain  energy  for  use  at  the 
oldiers'  Home,  Fort  Snelling,  and  in  the  federal  build- 
gs  at  Minneapolis  and  St.  Paul.  Colonel  Potter  re- 
jested  that  the  dean  of  the  College  of  Engineering,  Uni- 
:rsity  of  Minnesota,  and  the  city  engineers  of  Minneapolis 
id  St.  Paul  form  an  engineering  board  to  report  before 
'ec.  I  on  the  technical  and  financial  features  of  the  use 
F  energy  by  the  existing  state  corporation,  as  was  author- 
ed by  an  enabling  act  two  years  ago. 


Louisville  Merger  Now  Complete 

On  July  10,  the  Louisville  Gas  &  Electric  Company  came 
ito  full  control  of  the  gas  and  electric  utility  situation  in 
ouisville,  Ky.,  by  purchasing  from  the  stockholders  of  the 
.entucky  Electric  Company  all  of  the  stock  of  that  cor- 
Dration.  The  Louisville  utilities  merger  is  now  complete, 
le  companies  which  have  been  combined  being  the  Louis- 
ille  Gas  Company,  Louisville  Lighting  Company,  Ken- 
icky  Heating  Company,  Kentucky  Electric  Company,  Geo. 
.  Fetter  Lighting  Company  and  the  Campbell  Electric 
ompany,  as  reported  in  our  issue  of  last  week. 

In  accordance  with  agreement  with  the  city,  work  will 
e  started  at  once  upon  the  natural  gas  pipe  line  from  West 
irginia,  and  it  is  thought  possible  that  natural  gas  will  be 
istributed  in  Louisville  some  time  during  the  winter.  An- 
ther possibility  in  connection  with  the  merger  is  the 
xpansion  and  unification  of  the  steam-heating  systems  of 
le  various  utilities  to  serve  additional  territory. 

Stockholders  in  the  new  company  have  authorized  the 
'Suance  of  $7,500,000  five-year  6  per  cent  bonds,  all  of 
■hich  have  been  sold.  The  controlling  interest  in  the  new 
ampany  is  held  by  the  Standard  Gas  &  Electric  Company, 


Registration  of  Electrical  Contractors  in  Chicago 

By  an  ordinance  just  passed  by  the  City  Council  of  Chi- 
cago all  persons  or  corporations  desiring  to  install  wires 
or  other  electrical  apparatus  in  that  city  must  obtain  a  per- 
mit from  the  city  electrician  before  commencing  electrical 
construction  work.  Any  person  or  corporation  making  ap- 
plication for  a  permit  must  file  an  affidavit  stating  that  the 
work  to  be  done  will  be  under  the  supervision  of  a  person 
not  less  than  twenty-one  years  of  age  who  has  a  thorough 
knowledge  of  electrical  construction  and  who  has  had  not 
less  than  four  years  of  practical  experience  in  wiring  and 
electrical  construction  work.  The  affidavit  must  contain  the 
name  and  signature  of  the  person  under  whose  supervision 
the  work  is  to  be  done.  It  must  also  bear  the  indorsements 
of  two  responsible  citizens.  Upon  the  filing  of  this  affidavit, 
if  found  proper,  and  upon  the  payment  of  a  fee  of  $25, 
the  city  electrician  shall  issue  a  certificate  of  registration  to 
the  applicant.  This  certificate  entitles  the  contractor  to 
obtain  permits  to  install  electrical  apparatus  for  the  period 
of  one  year.  Renewals  of  the  certificate  of  registration  will 
be  at  the  rate  of  $10  a  year.  The  ordinance  is  designed  to 
put  a  check  on  the  operations  of  incompetent  and  inexperi- 
enced men  posing  as  electrical  contractors. 


Regulation  of  Water-Power  Development  in 
Wisconsin 

The  Legislature  of  Wisconsin  is  considering  a  bill  for 
the  regulation  of  water-power  development  in  that  state 
which  is  receiving  much  attention  from  capitalists  inter- 
ested in  the  subject.  It  will  be  recalled  that  a  very  drastic 
bill  on  this  subject  passed  the  Legislature  of  Wisconsin 
about  two  years  ago  and  was  nullified  by  the  courts  as  un- 
constitutional. The  committee  of  the  state  Senate  has 
taken  the  position  that  the  bill  now  under  consideration 
safeguards  the  rights  of  the  public  and  is  liberal  enough 
to  encourage  the  investment  of  capital  for  the  legitimate 
development  of  water-powers.  However,  the  men  inter- 
ested in  hydraulic  development  are  opposed  to  several  fea- 
tures of  the  bill,  notably  the  provision  giving  to  the  state 
the  right  to  take  over  water-powers  at  the  expiration  of 
the  thirty-year  period  of  the  franchises  to  be  granted.  It  is 
contended  that  the  proposed  law  allows  the  state  to  con- 
fiscate the  property  of  water-power  companies  without 
just  compensation.  The  water-power  men  do  not  object  to 
the  principle  of  conservation  of  natural  resources,  but  say 
that  the  greatest  waste  is  due  to  the  non-use  of  these  re- 
sources. 


Separate  Company  to  Build  Cincinnati  Plant 

With  the  exchange  of  minority  stock  of  the  Union  Gas 
&  Electric  Company  for  5  per  cent  debenture  bonds  of  the 
Columbia  Gas  &  Electric  Company  now  completed,  many 
operating  economies  are  expected  to  result  from  the  com- 
plete ownership  by  the  Columbia  company,  although  it  is 
likely  that  the  corporate  existence  of  the  Union  company 
will  still  be  maintained  as  a  leasing  company. 

The  present  plan  will  facilitate  the  arrangements  for 
building  a  new  generating  station  on  the  river  front,  to 
take  the  place  of  the  company's  Plum  Street  plant.  This 
new  station,  it  is  now  understood,  will  be  erected  by  a  sepa- 
rate power-house  company  to  be  incorporated  in  Ohio,  and 
as  at  present  contemplated  the  underlying  corporation,  the 
Cincinnati  Gas  &  Electric  Company,  will  donate  the  site. 
Nearly  $5,000,000  will  be  expended  on  this  station. 
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The  power  house  coinpanv  is  to  erect  the  plant  througli 
the  sale  of  bonds  at  90,  lialf  of  the  issue  (the  whole  not  to 
exceed  $10,000,000,  at  5  per  cent  for  40  years)  to  be  taken 
by  each  company.  The  power  house  company  is  to  lease  the 
plant  to  the  Union  company  for  a  term  coextensive  with 
the  present  lease  of  the  Cincinnati  properties  to  the  Union. 

It  is  proposed  that  ihc  Cincinnati  company  sliall  provide 
its  half  of  the  power  house  bonds  by  an  issue  of  5  per  cent 
forty-year  sinking  fund  bonds,  secured  by  mortgage  on  its 
properties,  one-half  of  the  power  house  bonds  to  be  de- 
posited thereunder.  There  is  to  be  a  stipulation  in  the  mort- 
gage for  the  retirement  of  the  $1,500,000  Edison  bonds  and 
the  Cincinnati  company  to  be  protected  by  a  lien  on  the 
power  house  property.  The  other  half  of  the  power  house 
bonds  are  to  be  taken  by  the  Union  and  Columbia  com- 
panies. 


Miasouri  Commission  Complete 

Mr.  William  F.  Woenier,  a  St.  Louis  attorney,  has  been 
appointed  the  fifth  member  of  the  Missouri  State  Public 
Service  Commission.  Previous  to  his  appointment  two 
other  lawyers,  a  civil  engineer  and  a  railroad  engineer 
were  appointed,  thus  making  three  lawyers  in  all.  Mr. 
Wocrner  introduced  into  the  St.  Louis  City  Council  in 
1903  the  railway  tax  ordinance,  the  validity  of  which  is 
being  so  vigorously  contested  at  the  present  time  by  the 
United  Railways  Company  of  St.  Louis.  Mr.  C.  B.  Bee  of 
OklnlKima  City,  who  was  formerly  rate  expert  for  the 
Oklahoma  Public  Utility  Commission  has  been  appointed 
In  a  similar  position  for  the  Missouri  commission. 


Electric-Rate  Discussion  in  Chicago 

At  the  meeting  of  the  committee  on  gas,  oil  and  electric 
light  of  the  Chicago  City  Council  on  July  9  the  reading  of 
the  rate-investigation  report  of  Mr.  Ray  Palmer,  city  elec- 
trician, was  resumed.  Parts  of  the  report  relating  to  in- 
tangible values,  woiking  capital  and  revenue  were  taken  up. 
Alderman  Merriam  questioned  the  item  of  $3,224,256  al- 
lowed in  the  report  as  an  addition  to  capital  value  for  in- 
tangible values  in  connection  with  the  acquisition  of  com- 
peting properties.  Mr.  C.  B.  Willard,  expert  accountant 
for  the  city  comptroller,  who  assisted  in  the  preparation  of 
the  report,  explained  that  the  money  was  expended  in  good 
faith.  Mr.  A.  C.  King,  an  engineer  of  the  department  of 
electricity,  who  also  assisted  in  preparing  the  report,  said 
that  in  cities  where  there  are  several  competing  electric- 
service  companies  experience  has  shown  that  the  condition 
is  unfavorable  to  the  interests  of  the  consumers.  Li  Chi- 
cago, block-lighting  plants,  which  are  not  subject  to  city 
control,  usually  charge  higher  rates  than  the  Edison  com- 
pany. Mr.  W.  J.  Norton,  of  the  Commonwealth  Edison 
Company,  declared  that  the  allowance  made  for  old  ]irup- 
erties  in  the  Byllesby  appraisal  (which  was  in  the  main 
followed  in  the  Palmer  report  in  this  particular)  is  a  con- 
servative one.  He  said  that  this  allowance  has  been  re- 
ferred to  as  a  "nuisance  value"  in  Wisconsin.  Alderman 
Merriam  also  questioned  the  allowance  of  $575,700  for  free 
wiring.  He  thought  that  this  allowance  (based  on  a  prac- 
tice followed  several  years  ago  but  which  has  since  been 
discontinued),  should  be  considered  in  the  nature  of  a 
reduction  of  rates  and  not  charged  to  capital  account. 

At  the  following  day's  session  Mr.  Palmer  explained  the 
$3,224,256  item  as  the  excess  cost  of  the  intangible  value 
of  acquired  properties.  He  said  it  was  true  that  this  item 
showed  that  the  company  ha  I  paid  for  something  it  could 
not  use,  but  in  the  modern  economic  tendency  toward 
monopoly  and  regulation  this  procedure  seemed  to'  be  inevi- 
table. The  company  should  be  entitled  to  the  allowance, 
fi.guring   on    original-cost   basi?;    othenvise    the    valuation 


would  be  on  a  reproduction  basis,  which  would  be  incon- 
sistent with  the  method  followed  in  making  the  whole  valu- 
ation. Alderman  Merriam  declared  that  similar  excess  cost 
of  acquiring  competing  plants  (aside  from  an  allowance 
for  the  physical  value  of  such  competing  plants)  had  been 
thrown  out  by  the  city  in  the  gas-rate  case;  the  city  ought 
to  be  consistent,  he  thought.  Mr.  Palmer  quoted  ^lr.  Hal- 
ford  Erickson,  a  member  of  the  Railroad  Commission  of 
Wisconsin,  in  support  of  his  position.  The  city  electrician 
expressed  his  belief  that  the  company  has  acted  in  good 
faith  in  the  matter  of  acquiring  competing  companies  and 
should  be  entitled  to  the  allowance  for  the  intangible  values 
involved  in  the  transaction. 

The  reading  of  the  report  was  then  resumed,  and  the 
portions  relating  to  expenses  for  the  year  191 1,  purchased 
energy,  other  expense,  and  depreciation  allowance,  were 
taken  up.  The  rather  striking  coincidence  was  brought  out 
that,  in  independent  studies  and  by  different  methods  of 
computation,  Messrs.  King  and  Willard  arrived  at  almost 
the  same  allowance  for  depreciation  as  is  made  in  the  ac- 
counting system  of  the  Commonwealth  Edison  Company. 


Long  Acre  Electric  Light  &  Power  Decision 

As  recorded  in  the  March  8  issue  of  the  Electrical 
World,  an  order  was  made  by  the  Public  Service  Commis- 
sion of  New  York  State,  First  District,  approving  the  con- 
struction of  an  electric  light  plant  by  the  Long  Acre  Elec- 
tric Light  &  Power  Company.  Since  1908,  when  applica- 
tion for  permission  to  issue  $50,000,000  in  bonds  and 
$10,000,000  stock  was  denied  by  the  Commission,  the  I.ong 
Acre  company  has  passed  through  a  series  of  legal  actions, 
resulting  in  turn  both  favorably  and  unfavorably.  In 
September,  1912,  another  complication  was  introduced  by 
the  acquisition  of  a  major  portion  of  the  company's  out- 
standing bonds  by  Xew  York  Edison  Company  interests, 
the  latter  concern  having  opposed  from  the  start  the  forma- 
tion of  a  competing  electric  light  and  power  company  in 
New  York  City. 

On  a  writ  of  certiorari,  the  order  of  the  Public  Service 
Commission,  dated  March  5,  was  reviewed  by  the  Appellate 
Division  of  the  Supreme  Court,  First  Department,  and  a 
decision  has  just  been  rendered  sustaining  this  order.  The 
only  opinion  given  was  that  of  Judge  Ingraham,  dissenting. 
An  appeal  is  to  be  taken  by  the  Edison  company  and  the 
case  w-ill  probably  come  up  before  the  Court  of  Appeals 
some  time  this  fall.  The  I-ong  .Acre  Company  is  controlled 
at  present  by  A.  B.  Leach  &  Company  and  allied  interests 


Petition  Against  Colorado  Commission  Bill 

The  Colorado  public  utilities  commission  bill,  passed  b) 
the  last  legislature  and  signed  by  Governor  .Emmons,  haj 
been  "referred"  under  the  state  referendum  law,  by  the  pre- 
sentation of  a  petition  to  the  Secretary  of  State,  signed  b} 
over  18,000  persons  and  asking  for  a  referendum  on  thi 
entire  bill.  This  petition  was  circulated  by  Mr.  D.  A 
Camfield,  an  irrigation  and  power  project  promoter.  The 
usual  method  of  circulating  the  petition  by  means  of  can 
vassers  paid  ten  cents  per  signature  was  followed. 

N.  D.  Smith,  who  is  promoting  an  automatic  telephoni 
company  for  Denver,  has  also  filed  a  petition  of  ove 
18,000  names,  similarly  obtained,  for  referendum  on  sec 
tions  35,  36  and  37  of  the  bill.  The  latter  two  section 
give  control  over  stock  issues,  mergers  and  financial  man 
agement.  Section  35  grants  indeterminate  franchises  ani 
sustains  regulated  monopolies. 

Governor  Ammons  is  very  much  opposed  to  receivini 
the  petitions,  feeling  that  a  defect  in  the  initiative  and  ref 
crendum  law  is  being  taken  advantage  of  through  a  reg' 
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lar  organization  which  obtains  signatures  at  a  certain  price. 
He  has  threatened  to  call  a  special  session  of  the  legislature 
to  pass  a  utilities  law  with  no  saving  clause  by  which  it 
may  be  referred.  Counsel  has,  however,  advised  that  the 
standing  of  such  a  law  might  be  questioned  should  the 
statute  now  referred  be  again  passed  by  the  referendum 
vote. 

The  law  is  largely  modeled  after  the  California  law  and 
is  somewhat  defective  in  not  providing  definitely  for  regu- 
lation of  municipally  owned  utilities  nor  specifically  ex- 
empting tliem.  The  question  of  home  rule  under  existing 
charters  is  also  not  determined. 

.■\fter  July  15  a  law  passed  by  the  last  legislature 
will  become  effective,  providing  for  inquiry  into  legality 
of  petitions  filed  under  the  referendum  law  and  this  law 
may  be  taken  advantage  of  by  the  governor.  The  findings 
of  the  Secretary  of  State  are  final,  subject  to  review  by  the 
courts. 

If  an  extra  session  is  called  the  Governor  declares  that 
a  bill  will  be  passed  making  it  a  penal  offense  to  circulate 
petitions  of  this  kind  for  pay.  Business  men  are  backed 
by  the  Secretary  of  State  in  opposing  an  extra  session  on 
account  of  the  great  unrest  and  business  depression  at- 
tendant upon  consideration  of  radical  changes  in  legislation 
bv  the  state. 


Intangible  Values  in  Rate  Making 

The  Supreme  Court  of  New  Jersey  on  July  7,  1913,  sus- 
tained the  validity  of  the  order  of  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey  in  requiring  the  Pub- 
lic Service  Gas  Company,  a  subsidiary  of  the  Public  Serv- 
ice Corporation  of  New  Jersey,  Newark,  to  establish  a  90- 
cent  gas  rate  within  the  district  which  embraces  Passaic. 
The  decision  of  the  board  was  published  in  the  ElectricaJ 
World  of  Jan.  4,  page  36.  The  principal  question  at  issue 
was  the  valuation  of  the  intangible  property  of  the  com- 
pany, and  in  this  matter  the  court  upheld  the  ruling  of  the 
commission.  To  determine  the  correctness  of  the  decision 
on  which  the  order  of  the  Board  of  Public  Utility  Commis- 
sioners was  based,  the  company,  with  the  knowledge  and 
the  approval  of  the  commission,  decided  to  obey  the  order 
and  sue  out  a  writ  of  certiorari  in  the  Supreme  Court 
of  the  State.  The  company  has  now  announced  that  it  will 
appeal  the  case  to  the  Court  of  Errors  and  Appeals. 


Probable  Franchise  Compromise  at  Lexington,  Ky. 

It  now  appears  probable  that  a  compromise  will  be 
reached  in  the  franchise  controversy  between  the  city  of 
Lexington,  Ky.,  and  the  Lexington  Utilities  Company,  the 
local  subsidiary  of  the  Kentucky  Traction  &  Terminal  Com- 
pany. The  city  attorney  has  ruled  that  the  referendum  by 
which  the  franchise  awarded  the  company  was  canceled, 
was  valid.  The  city  officials  are  desirous  of  reaching  an 
agreement  with  the  company,  however,  and  a  new  fran- 
chise has  been  drawn  up  and  probably  will  be  adopted. 


Public  Service  Commission  News 

Maine  Commission 

Petitions  bearing  the  signatures  of  more  than  10,000 
voters  have  been  filed  at  the  office  of  the  .Secretary  of 
State  at  Augusta  asking  for  a  referendum  on  the  recent 
Maine  public  utilities  act.  This  action  will  prevent  the  act's 
becoming  operative  ninety  days  after  the  adjournment  of 
the  recent  Legislature.  A  special  election  may  be  called  by 
Governor  Haines  to  determine  the  acceptance  of  the  act, 
or,  if  desirable,  he  may  designate  the  general  election  in 
September,  1914,  as  the  time  when  the  voters  shall  approve 


or  disapprove  the  law.  As  recently  announced  in  these  col- 
umns, the  act  provides  for  the  creation  of  a  commission  of 
three  members  to  have  general  supervision  of  all  public 
utilities  within  the  State. 

Ohio  Commissio.x 
The  Sandusky  City  Council  has  asked  the  Public  Service 
Commission  to  issue  an  order  to  allovv  the  city  to  examine 
the  books  of  the  Sandusky  Gas  &  Electric  Company  for 
the  past  ten  years,  in  order  that  the  city  may  be  better  pre- 
pared to  make  an  offer  for  the  property,  when  it  decides 
upon  municipal  ownership.  The  company  refused  to  grant 
the  city's  request  to  examine  its  accounts. 

New  York  Commissions 
A  reduction  in  the  price  of  gas  from  $1  to  95  cents  per 
1000  cu.  ft.  has  been  ordered  by  the  Public  Service  Com- 
mission for  the  First  District  in  the  Thirty-first  Ward  of 
Brooklyn,  supplied  by  the  Brooklyn  Borough  Gas  Com- 
pany. The  new  rate  will  take  effect  Oct.  i,  and  continue 
in  eft'ect  until  Dec.  31,  1914.  The  original  complaint 
against  the  Brooklyn  Borough  Gas  Company  was  filed  in 
October,  1910,  but  after  hearings  it  was  dismissed  by  the 
Commission,  with  the  statement  that  conditions  at  that 
time  did  not  warrant  a  reduction.  On  the  second  com- 
plaint the  Commission  made  a  careful  examination  and 
appraisal  of  the  company's  plant  and  property.  The  com- 
missioner found  that  the  company's  sales  of  gas  have  in- 
creased from  213,817,000  cu.  ft.  in  1910  to  273,253,000  cu. 
ft.  in  1912;  and  that  its  operating  income  has  increased 
from  $76,566.26  in  1910  to  $98,479.76  in  1912.  While  the 
sales  have  increased  the  operating  expenses  have  decreased, 
the  manufacturing  cost,  which  was  31.29  cents  per  1000 
cu.  ft.  in  1909,  having  fallen  to  21.26  cents  in  1912.  The 
commissioner  finds  that  a  return  of  7JX  per  cent  would 
justify  a  rate  of  about  92  cents  for  1913  and  about  89  cents 
for  1914;  and  a  return  of  8  per  cent  would  justify  a  rate 
of  about  94  cents  for  1913  and  91  cents  for  1914.  Allowing 
for  possible  increases  in  the  cost  of  production,  etc.,  the 
Commission  found  that  95  cents  per  1000  cu.  ft.  would  be 
a  reasonable  rate  for  the  remainder  of  1913  and  all  of  the 
year  1914.  If  conditions  continue  to  improve  another  re- 
duction in  the  price  will  be  possible  in  191 5. 


Current  News  Notes 

Annu.\l  Meeting  of  the  Jovian   Order. — The  Jovian 
Order  will  hold  its  annual  meeting  at  the  Hotel  Astor,  New 
York,  Oct.  14,  15  and  16.    Mr.  E.  C.  Bennett,  1412  Syndi- 
cate Building,  St.  Louis,  Mo.,  is  secretary  of  the  order. 
*     *     * 

Cleveland's  New  Charter. — By  a  vote  of  24,037  to 
12,077  the  electors  of  Cleveland  adopted  a  new  charter  on 
July  I.  It  is  drawn  in  accordance  with  the  "home-rule" 
amendment  to  the  state  constitution.  The  city  is  empow- 
ered to  institute  municipal  ownership  by  condemning  the 
property  of  public-service  corporations.  Cleveland  news- 
papers speak  of  the  charter  as  an  embodiment  of  the  ideas 
of  the  late  Tom  L.  Johnson. 

*     *     * 

The  Lineman's  Bed. — From  Paterson,  N.  J.,  comes  the 
latest  story  of  the  antics  of  the  central-station  lineman. 
This  particular  gentleman,  it  would  appear,  stopped  at  too 
many  places  on  the  way  home,  as  linemen  (and  others)  will, 
and  finally,  bethought  himself  of  a  place  of  refuge — a  pole 
line.  His  slumbers  were  sound  while  they  lasted,  at  least 
judging  by  the  snores.  Successfully  resisting  all  efforts  to 
awaken  him  by  usual  methods,  he  compelled  the  fire  de- 
partment finally  to  escort  him  back  to  the  channels  of  sur- 
face traffic,  and  incidentally  the  "wagon."  And  the  story 
goes  that  the  magistrate  discharged  him — probably  because 
he  was  "clearing  trouble." 
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CiiiiAH)  \iciiui.K  .\Ik.n  (iniNc,  ().\  A  FicNic. — Tilt'  Chi- 
cago (iariigc  DwiKTs'  Associ.-ition  and  the  Cliicago  Section 
of  the  I'.lectric  Vehicle  .Vssnciatioii  of  America  will  enjoy 
their  first  annual  picnic  anil  field  day  at  Cedar  Lake,  Ind., 
on  July  25.  A  special  train  on  the  Monon  Railroad  will 
leave  the  Polk  Street  station  at  10:30  a.  m.  Tickets  may  be 
obtained  from  Mr.  F..  D.  Kelly,  Metropole  Hotel,  Chicago. 

*  *     * 

Mining  Congress  and  Iv.xposition. — A  mining  exposi- 
tion will  be  held  at  Philadelphia  during  the  week  of  Oct. 
20  in  connection  with  the  forthcoming  American  Mining 
Congress  scheduled  for  the  same  dates.  Manufacturers  of 
mining  machinery  and  rescue,  first-aid  and  safety  apparatus 
are  invited  to  display  their  products  at  the  exposition, 
which  will  be  the  first  nf  its  kind  in  the  country.  Mr.  J. 
T.  Callbreath,  Munsey  Building,  Washington.  I).  C.,  is 
secretary  of  the  American  Mining  Congress. 

*  *     * 

Colorado  Electrical  Statistics. — Colorado  has  .'jSo. 
000,000  invested  in  electric  lighting  and  power  properties, 
according  to  a  statement  just  issued  by  the  Colorado  Elec- 
tric Club.  The  state  has  6000  miles  of  electric-light  and 
power  wires,  222,000  miles  of  telephone  wire,  4790  miles 
of  telegraph  wire,  400  miles  of  street  railways  and  800 
street  cars.  About  100,000  acres  of  land  have  already 
been  reclaimed  by  electric  pumping.  Colorado  has  more 
irrigated  land  than  any  other  state,  although  hardly  one- 
fifth  of  it  is  in  farms. 

*  *     ♦ 

(,'ivii  Service  Examination  for  Electrical  Machin- 
ist.— Applications  will  be  received  until  Aug.  4  for  the 
Civil  Service  examination  for  electrical  machinist,  for  a 
vacancy  in  the  Signal  Service  at  Large,  Fort  Wood,  N.  Y.. 
at  $1,000  per  annum.  Applicants  should  be  practical  ma- 
chinists with  three  years  or  more  experience  in  the  repair 
of  telephones,  telegraph  instruments,  radio  apparatus  and 
other  small  electrical  instruments.  Persons  desiring  to  take 
the  examination  should  write  for  Form  1312,  United  States 
Civil  Service  Commission,  Washington,  D.  C. 

*  ^     * 

Telephone  Complaint  Bureau  in  Chicago. — Steps  are 
being  taken  by  the  Chicago  City  Council  to  establish  the 
telephone  complaint  bureau  provided  by  the  Chicago  tele- 
phone-rate ordinance  of  May  26.  It  is  proposed  to  employ 
a  telephone  commissioner  at  a  salary  of  $3,000  a  year  and 
an  investigator  at  $1,500  a  year  with  a  stenographer  at  $840 
a  year.  At  a  recent  meeting  of  the  Council  committee  on 
gas,  oil  and  electric  light  City  Electrician  Palmer  suggested 
that  the  scope  of  the  bureau  might  be  broadened  to  include 
complaints  relating  to  gas,  electric  and  water  service. 

*  «     « 

To  Lease  Additional  Water-Power  Rights  at  "Soo." 
— The  Michigan-Lake  Superior  Power  Company  has  filed 
with  the  International  Joint  Commission  at  Washington,  a 
proposed  lease  for  water  and  the  constructing  of  compen- 
sating works  across  St.  Mary's  River  at  Saulte  Ste.  Marie. 
Mich.  Terms  of  the  lease  provide  for  a  continuous  flow  of 
25,000  cu.  ft.  of  water  a  second,  with  a  possible  increase 
of  5000.  A  yearly  toll  of  $2.50  a  cubic  foot  a  second,  and 
$1  a  cubic  foot  a  second  for  all  water  in  excess  of  25.000 
cti.  ft.  will  be  paid  the  government  by  the  company. 
»     *     * 

Ideas  of  Spanish  Singletaxers.— The  first  Spanish 
Singletax  Congress  was  held  at  Ronda,  Spain,  on  May  26- 
28.  The  following  platform  of  the  Congress  in  relation  to 
utilities  may  be  of  some  interest:  "Municipal  or  state 
ownership  of  public  utilities.  l~ach  state  or  locality  to  se- 
lect its  own  time  for  making  change  from  private  owner- 
ship. In  accordance  with  this  iirinciple,  a  law  should  at 
once  be  passed  prohibiting  gov.rnments  from  extensions 
or  renewals  of  franchises.  Until  the  state  assumes  owner- 
ship of  railroads,  they  should  be  t.ixed  on  the  values  of  the 
land  and  inonopolies  they  enjoy      This  method  should  be 


employed  with  telephone,  water,  electricity  and  gas  coiu- 
panies,  in  fact,  all  those  who  exploit  public  service,  and 
with  which  free  competition  is  impossible." 

*  *     * 

British   Ij.ectrical  Statistics. — The  aggregate  capital 
issued  by  the  electric  companies  and  municipal  plants  of 
the  I'nitcd  Kingdom  during  the  last  year  was  $2,120,000,- 
000,    according    to    the     1913-1914    volume    of    Garcke's 
■Manual  of  Electrical  Undertakings."     I-'or  1912  the  figure 
was   $2,oso,ooo,OQO    and     for     191 1     $1,980,000,000.       The 
amount  of  capital  belonging   to  the  companies  is  $1,425,-     • 
000,000,  on  which  sum  dividends  averaging  4.6  per  cent  were    ( 
paid  last  year,  as  compared  with  4.28  per  cent  on  $1,340,- 
000,000  in   1912.     Companies  and  municipalities  sold   1,317- 
734,150  kw-hr.  during  1913  as  compared  with   1,235,512,163 
in  the  previous  year ;  the  kilowatt  capacity  of  plant  installed 
was   1,119,617,  against   1,070,851,  and  the  lamps  connected 
equaled  67,020,086  8-cp  equivalents,  compared  with  64,222,- 
086.    Although  the  kw-hr.  sales  by  the  municipalities  have 
risen  during  the  last  two  years  from  81 1.6  millions  to  896.8    i 
millions,  the  business  of  the  companies  fell  from  423.8  mil-    | 
lions  to  420.8  millions.    The  total  capacity  of  plant  installed 
rose  from  696.673  kw  to  736,236  kw  in  the  case  of  munici-    • 
palities,  and  ifrom  374,178  kw  to  383,381  kw  in  the  case  of 
the  companies.     Again,  in  lamps  connected  municipalities 
show-ed  an  increase  from  34.5  millions  to  37.5  millions,  and     1 
the  companies  a  decline  from  29.7  millions  to  29.4  millions.    ! 

*  *     * 

SOCIETY  MEETINGS 
Maine  Electric  Association  Outing. — The  annual  ■ 
ing  of  the  Maine  Electric  Association  will  be  held  at  Port-    _ 
land  on  July  24  and  25.     An  attractive  program  is  being 
arranged.     Mr.  W.  S.  Wyman,  Augusta,  is  secretary. 

*  ♦     * 

Milwaukee  N.  E.  L.  A.  Section  Banquet. — At  tie 
banquet  of  the  Milwaukee  Section,  National  Electric  I.i 
.\ssociation.  held  at  the  Hotel  Pfister,  Milwaukee,  Jul 
Mr.  John  .■Xndersen  presided  as  toastmaster,  and  addr< 
were  given  by  Messrs.  J.  D.  Mortimer,  S.  B.  Way,  K 
Stearns,  George  C.  Post  and  others. 
«     *     * 

.\merican  Mine  Safety  .'Xssociatio.v. — The  an; 
meeting  of  the  American  Mine  Safety  Association,  c 
posed  of  leading  coal  and  metal-mine  operators,  mii 
engineers  mine-safety  engineers,  and  mine  surgeons,  wi' 
lield  in  Pittsburgh,  Pa.,  September  22  to  24.  The  pros;: 
will  include  a  mine-rescue  and  first-aid  contest  at  Ar.-< 
Park,  an  explosion  in  the  experimental  mine  of  the  Bur 
of  Mines  at  Bruceton,  Pa.,  and  a  visit  to  the  Bur<. 
experiment  station. 

*  ♦     * 

Chicago    Convention    of   Electric   Vehicle   Assoiia- 
tion. — The    Chicago   convention    of    the    Electric    Vehicle 
Association  of  America  will  be  held  in  the  Hotel  La  Salle 
on  Oct.  27  and  28.     Sessions  will  be  held  on  the  nineteenth 
floor  and  exhibits  will  be  displayed  on  the  eighteenth  floor. 
Mr.   H.   E.   Niesz,   chairman   of  the   Chicago   section,   b-' 
appointed   chairmen   of   the   local    committees   as    foil" 
Reception    and    entertainment,    Mr.    Louis    E.    Wagr. 
finance,  Mr.  George  H.  Jones;  papers,  Mr.  D.  C.  Arlint;'' 
'   *     *     * 

Jovian  Lunch  Ci.un  Formed  in  Galveston. — There 
forty  members  of  the  Jovian  Order  in  Galveston.  Tex., 
at  a  meeting  held  on  June  26  twenty-seven  of  them  w 
present  and  formed  a  lunch  club.  This  club  will  meet  on  ■ 
third  Monday  of  each  month.    Officers  were  elected  as  i 
lows:    President,  Mr.  C.  W^  Matthews,  Galveston  Electric 
Company;  first  vice-president.  Mr.  W.  D.  Masterson.  city 
electrician;  second  vice-president,  Mr.  K.  E.  Mason.  Brush 
Electric  Company;  treasurer,  Mr.  A.  D.  McLellan.  McLel-  , 
Ian    Electric    Company ;    secretary.    Mr.    W.    J.    Weber. 
Tschumny   Electric  Company;    press    agent.    Mr.    A.    K. 
Young,  Brush  Electric  Company. 
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The  World's  Highest  Office  Building 


Elevator  equipment,  safety  features,  generating 
plant  and  wiring  of  the  Woolworth  Build- 
ing,   New    York    City.      By    Charles    E.    Knox 


N  view  of  Its  unequaled  height,  tlic 
Woolworth  Building,  in  New  York 
City,  has  much  of  interest  for  the  gen- 
eral public,  and  on  account  of  the 
serious  engineering  problems  involved 
it  possesses  features  of  particular  in- 
terest to  the  engineer.  The  description 
below  will  give  some  of  the  details 
of  the  elevator  installation  and  the 
electrical  equipment,  which  were  de- 
signed by  the  writer. 

It  is  needless  to  say  that  without  the 
modern  high-rise  elevator  the  Woolworth  Building  could 
not  have  been  erected.  The  tall  building  depends  very 
largely  on  the  proper  solution  of  the  various  problems 
which  arise  in  the  consideration  of  the  elevator  installation. 
It  is  essential  that  the  elevator  service  be  adequate,  that  the 
upper  floors  be  served  approximately  as  well  as  the  lower 
floors,  that  every  reasonable  safety  appliance  be  provided 
to  safeguard  the  passengers,  that  proper  means  of  signaling 
and  controlling  the  cars  be  provided,  and  that  the  accelera- 
tion and  reta.-dation  be  as  rapid  as  smooth  and  efficient 
operation  will  permit.  While  adequate  service  is  essential, 
on  the  other  hand,  if  more  elevators  are  provided  than 
necessary  to  afford  good  service,  the  rentable  area  of  the 
building,  and  consequently  the  revenue,  are  greatly  re- 
duced. 

It  is  obvious  that  the  upper  stories  of  the  building  must 
be  served  by  through  elevators,  running  from  the  bottom 
to  l!ic  top  without  change  of  cars,  and  consequently  some 


of  the  elevators  in  this  building  have  an  extremely  high 
rise.  The  accompanying  schedule  gives  the  number  and 
rise  of  the  various  elevators.  It  shows  a  total  of  twenty- 
eight  elevators  besides  one  sidewalk  lift. 


NUMllEK 

ANU     RISE    OF    ELEVATORS 

Runs 

Main  Group 

No. 

Rise,  Feet 

From  Floor 

To  Floor 

11.  12.  13.  14.    . 

First 

Twelfth 

US 

4,  5.  6,  7,  9.  10, 

5,  lb. 

IK 

19,  20,  21    .. 

Basement 

Twenty- 
seventh 

358 

s.  i; 

.Sub-basement 

Twenty- 
seventh 

372 

3,  22. , 

Basement 

Forty-first 

530 

1,  2 

First 

Forty-sixth 

606 

23,  24 

First 

Fifty-first 

689 

Service  elevators: 

1 

25.26 

Basement 

Twenty-eighth 

375 

Shuttle  elevator: 

27 

Fifty-first 

Fifty-fourth 

47 

Batik  elevator: 

28 

Basement 

Third 

56 

Sidewalk  lift: 

29 

Sub-basement 

First 

39 

From  the  table  it  is  apparent  that  there  is  a  wide  variation 
in  the  travel  of  the  elevators.  On  account  of  this  difference 
in  the  rise,  the  writer  became  convinced  that  special  means 
would  be  required  to  maintain  a  reasonably  uniform  schedule 
for  the  various  groups  of  elevators  and  designed  a  dis- 
patcher's system  for  starting  and  controlling  the  elevators 


FIG.    I ENGINE   ROOM,    SHOWING    TWO   OF   THE    FOUR    GENERAIING    UNITS 
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similar  to  that  used  in  railway  work,  wliich  system  will  be 
described  briefly  a  little  later. 

The  elevators  are  designed  to  run  at  a  speed  of  700  ft. 
per  niinnic,  this  being  the  first  case  where  an  elevator 
equipment  has  been  designed  for  a  speed  of  over  600  ft., 
the  city  building  rules  having  been  modified  recently  to  per- 
mit thi.';  higher  spii-d.     Of  course,  the  aver.ige  speed  of  the 


FIG.    2 FRAMING    OF    ELEVATOR    AIR    CUSHION 

elevator  depends  upon  the  distance  traveled  and  the  num- 
ber of  stops.  It  takes  approximately  20  ft.  for  the  elevator 
to  accelerate  to  full  speed,  and  it  is  obvious  that  it  must 
be  gradually  retarded  to  make  good  stops  at  the  various 
landings. 

The  type  of  elevator  which  the  writer  specified  for  the 
WooKvorth  Building  is  that  known  as  the  gearless  one-to- 
one  electric  traction  type  of  elevator.  The  general  scheme 
of  this  type  of  elevator  is  shown  in  Figs.  5  and  8.  The 
elevator  winding  machine  is  located  on  beams  placed  at  the 
top  of  the  elevator  hatchway.  It  will  be  noticed  that  one 
end  of  each  hoisting  rope  is  attached  to  the  counterweight 
and  the  other  end  attached  to  the  car.  The  driving  torque 
is  obtained  from  a  motor  the  armature  of  which  is  mounted 
on  a  shaft  which  also  carries  the  driving  sheave,  the 
torque  being  transmitted  directly  from  the  armature  to  the 
driving  sheave.  The  ropes  pass  over  the  driving  sheave, 
thence  around  the  idler  sheave  placed  underneatii  the  driv- 
ing sheave,  back  again  over  the  driving  sheave,  and  thence 
to  the  counterweight.  The  object  of  the  idler  sheave  is  to 
obtain  an  additional  half  wrap  or  turn  of  the  hoisting  ropes 
around  the  driving  sheave,  so  as  to  obtain  additional  trac- 
tive force,  as  one  half  wrap  around  the  driving  sheave 
would  not  afford  sufficient  hoisting  torque.  The  coefficient 
of  traction  obtained  by  this  method  of  drive  is  approximately 
two.  In  other  words,  under  ordinary  conditions,  a  load 
of  approximately  twice  the  weight  of  the  counterweight  can 
be  placed  at  the  car  end  before  the  ropes  begin  to  slip 
through  the  driving  sheave. 

On  the  same  shaft  with  the  armature  and  the  driving 
sheave  is  mounted  a  large  brake  pulley,  inclosed  with  a 
pair  of  powerful  spring-actuated,  electrically  released 
brakeshoes.     The  brakeshoes  always  grip  the  brake  puUev 


unless  current  is  applied  to  the  armature,  in  which  case  ti 
brake  magnets  are  magnetized  and  the  brakeshoes  pulli 
away,   thereby   allowing   the   motor   to   drive   the   tract:' 
sheave.    In  case  of  failure  of  the  electric  current  from  an 
cause  whatever,  the  brake  therefore  operates  to  jtop  the 
car.     The  direct  application  of  the  torque  from  the  motor 
to  the  driving  sheave  and  the  absence  of  gearing  result- 
in  an  elevator  machine  of  the  highest  efficiency  as  well  . 
the  greatest  simplicity. 

While  the  motor  runs  at  a  very  low  speed  (the  maximum 
speed  being  approximately  68  r.  p.  m.),  it  is  especially  de- 
signed for  the  purpose  and  its  efficiency  is  very  high.  The 
elevators  are  of  the  Otis  manufacture. 

Safety  Features 

Probably  the  greatest  feature  of  this  type  of  elevator  ;^ 
the  inherent  safety  which  the  elevators  possess,  owing  to  the 
peculiar  form  of  drive  used.  As  already  stated,  the  driving 
force  consists  of  the  tractive  effort  of  the  ropes  on  the 
driving  sheave.  This  tractive  effort  is  obtained  by  means 
of  the  counterweight  at  one  end  of  the  ropes  and  the  weight 
of  the  car  at  the  other  end.  In  case  the  counterweight  is 
at  the  bottom  of  the  shaft  resting  on  the  buffer  and  the 
car  is  at  the  top,  it  is  apparent  that  the  weight  of  the 
counterbalance  is  removed  from  the  driving  ropes  and  the 
car  cannot  be  driven  any  further.  In  such  a  case,  even  if 
the  motor  continued  revolving,  the  driving  sheave  would 
slip  through  the  driving  ropes  and  the  car  could  not  be 
driven  into  the  overhead  work. 

Over-travel  of  the  car  and  counterweight  is  one  of  t; 
frequent  causes  of  elevator  accidents,  and  consequently  th  - 
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FIG.     3 ELEVATOR     MACHINERY     ON     FIFTY-SECOND     FLOOR 

safety  feature,  which  is  an  inherent  part  of  this  method 
drive,  has  a  very  great  advantage  from  the  standpoint 
safety.     In  other  words,  neither  the  car  nor  the  counti 
weight  can  go  more  than  a  short  distance  beyond  the  lin; 
of  travel,  because  the  tractive  force  decreases  or  disappe.T 
entirely.    Of  course,  the  car  would  have  a  certain  amount 
of  momentum  in  the  event  of  its  tending  to  travel  beyond 
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le  top  landing,  and  to  overcome  this  momentum  and  stop 
le  car  a  safety  device  known  as  the  "retarding  and  latching 
jfety"  is  provided  for  both  the  car  and  the  counterweight 
t  the  top  of  the  hatchway.  This  device  consists  of  a  num- 
er  of  steel  wires  strongly  secured  in  position  at  each  side 
{ the  upper  end  of  the  hatchway.  These  wires  pass  between 
airs  of  steel  plates,  and  between  these  plates  steel  pins  are 
laced,  staggered  or  so  located  that  the  wires  between  the 
iates  pass  around  and  between  the  pins  in  such  a  man- 
er  that  the  plates  cannot  be  moved  without  deforming  or 
inking  the  wire.  To  move  the  plates,  therefore,  a  coii- 
iderable  constant  force  is  required,  as  the  wires  are 
tretched  somewhat  tightly  and  therefore  tend  to  prevent 
he  movement  of  the  plate.  At  the  top  of  the  car  there 
i  provided  a  projecting  bar,  or  dog,  which  presses  against 
hese  plates  in  case  the  car  or  counterweight  goes  above  the 
op  landing.  If,  for  any  reason,  the  other  safety  devices 
hould  fail  and  the  motor  continue  to  run,  the  car  would 
e  quickly  brought  to  rest  after  it  had  passed  the  top  land- 
ng  by  the  retarding  effect  of  these  plates.  Latches  are 
Iso  attached  to  the  car,  which  would  rest  on  the  top  of 
hese  plates  in  case  of  over-travel  and  thereby  prevent  the 
ar  from  dropping  back.  If,  therefore,  the  car  should  pass 
he  top  landing,  not  only  would  the  force  tending  to  drive  it 
le  removed,  as  already  explained,  but  the  further  movement 
if  the  car  would  be  retarded  by  this  security  retarding 
levice. 

The  usual  wedge  type  of  safety  has  been  provided  under 
loth  the  car  and  the  counterweight  to  stop  either  the  car 
)r  the  counterweight  in  case  the  ropes  should  break.  This 
;afetv  device  is  shown  in  Fig.  8.     In  consists  of  a  fly-ball 
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governor  placed  overhead,  driven  by  a  sheave,  around  which 
:he  governor  rope  passes.  This  governor  rope  is  attached 
to  a  second  rope  passing  around  a  drum  underneath  the  car. 
As  the  elevator  car  travels  the  governor  rope  travels  with 
it,  driving  the  sheave  and  rotating  the  balls  on  the  governor 
^t  the  top  of  the  hatchway.  In  case  the  car  speed  exceeds 
^00  ft.  per  minute,  the  balls  are  raised  by  centrifugal  force 


to  such  a  point  that  two  jaws  are  thrown  in  action  and 
grip  the  governor  rope.  The  governor  rope  is  now  stopped, 
and  as  the  car  proceeds  to  travel  the  drum  on  the  safety 
plank  underneath  the  car  starts  to  rotate,  being  driven  by 
the  rope  passing  on  its  outer  grooved  surface.  The  inside 
of  the  hub  on  this  drum  is  threaded,  and  this  thread  engages 
with  two  shafts,  one  of  which  is  threaded  with  a  right-hand 


FIG.     5 INTERIOR     OF     ELEV.VIUR,     SHOWING     CONTROL     LEVERS 

AND    TELEPHONE    EQUIPMENT 

and  the  other  with  a  left-hand  screw.  The  continued  rota- 
tion of  the  drum  drives  these  shafts  in  an  outward  direction. 
The  outer  end  of  each  of  these  shafts  is  equipped  with  a 
wedge  which  tends  to  press  two  very  heavy  jaws  against 
the  guide  rails. 

These  wedges  are  so  shaped  that  at  the  beginning  of 
the  movement  of  the  drum  the  clearance  between  the  jaws 
and  the  guide  rails  is  rapidly  taken  up,  but  gradually  the 
movement  becomes  less.  By  this  means  the  car  is  gradually 
but  surely  brought  to  rest.  Of  course,  the  action  of  the 
governor  and  the  rotation  of  the  drum  and  the  application  of 
the  jaws  to  the  rails  are  entirely  automatic,  and  the  action 
takes  place  when  the  car  exceeds  a  speed  of  800  ft.  per 
minute.  Before  accepting  the  elevators  which  were  installed 
in  the  Metropolitan  Life  tower  the  writer  made  ap- 
proximately eighty  tests  of  this  particular  safety  device. 
This  device  is  very  seldom  called  into  operation  because  a 
number  of  electric  governing  and  controlling  devices  which 
act  automatically  tend  to  prevent  the  car  from  overspeeding 
and  thereby  avoid  the  necessity  of  the  governor  going  into 
operation. 

At  the  bottom  of  Fig.  8  is  shown  an  oil  buffer,  another 
one  of  the  safety  devices  used  on  the  Woolworth  elevators. 
This  buffer  is  installed  so  that  in  case  the  car  should  go 
beyond  the  limits  of  travel  it  would  strike  the  buffer  and 
bring  the  car  to  rest  without  injury  to  the  passengers.  This 
device  consists  of  a  large  cylinder  containing  a  second 
inner  cylinder.  In  this  latter  cylinder  is  placed  a  small 
piston  connecting  with  a  piston  rod.  at  the  upper  end  of 
which   is  attached   a   rubber  buffer.     The  cylinder  is  prac- 
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ticallv  filled  with  oil  and  a  spring  holds  the  piston  and 
pisloii  rod  at  the  upper  end  of  the  cylinder.  The  inside 
cylinder  is  perforated  and  has  large  holes  at  the  top  and 
smaller  holes  at  the  bottom.  As  the  striking  plate  under  the 
car  hits  the  buffer  the  oil  is  driven  from  the  inner  cylinder 
into  the  outer  cylinder,  and  as  the  piston  travels  further 
down,  the  holes  becoming  smaller,  the  continued  retarding 
force  brings  the  car  quickly  but  gradually  to  rest.  The 
buffers  in  the  high-rise  cars  in  this  building  have  a  stroke 
of  5.0  ft.  The  writer  made  tests  on  the  elevators,  running 
the  car  into  the  buffer  at  a  speed  of  nearly  1000  feet  per 
minute,  and  found  the  stop  perfectly  safe  and,  in  fact,  not 
unpleasant. 

At  the  bottom  and  top  of  the  hatchway  provision  is  made 
for  a  scries  of  limit  switches  which  first  tend  to  reduce 
the  amount  of  current  and  thereby  slow  down  the  car,  and 
finally  to  shut  off  the  current  entirely  and  bring  the  car  to 
rest.  These  switches  oneratc  .slow-down  switches  on  the  con- 


FIG.    6 — DETAILS   AND    PARTIAL    SECTION    OF    OIL    BUFFER    USED 
AT   BOTTOM   OF  ELEVATOR   SHAFT 

troiler  board  and  finally  cut  in  the  reversing  switch,  the 
brake  and  the  potential  switch.  In  the  event,  therefore,  that 
the  operator  failed  to  stop  the  car,  the  limit  switches  would 
automatically  accomplish  this  purpose. 

A  small  knife  switch,  known  as  the  safety  switch,  is  in- 
stalled in  each  car  to  open  the  potential  switch  and  put  in 
operation  both  the  electrical  and  the  mechanical  braking 
devices.  On  the  governor  at  the  top  of  the  hatchway  are 
mounted  two  switches,  the  first  of  which  strengthens  the 
field  of  the  motor  and  reduces  the  speed  in  case  the  car 
tends  to  over-speed,  and  the  second  of  which  opens  the  cir- 
cuit and  applies  the  electrical  and  mechanical  brakes. 

In  case  the  current  should  fail,  or  in  case  the  voltage 
across  the  line  should  increase  by  more  than  20  per  cent 
above  the  normal,  the  main  circuit  would  be  opened  and  all 
the  emergency  stopping  devices  would  be  put  in  operation 
to  prevent  the  fall  of  the  car. 

The  car  is  equipped  with  an  emergency  lever  which  the 
o;)erator  can  use  to  apply  the  jaws  under  the  car  against 
the  guide  rails,  independently  of  the  automatic  governor 
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verhead.  The  operator  can,  by  working  this  lever  back 
nd  forth  four  or  five  times,  apply  the  undercar  safety  de- 
ice  and  bring  the  car  quickly  to  rest. 

In  order  to  guard  against  the  most  frequent  cause  of  ele- 
ator  accidents — namely,  those  known  as  hatchway  acci- 
ents— the  writer  specified  an  equipment  of  door  contact 
evices  so  arranged  that  the  operating  circuit  would  not 
e  closed  when  any  of  the  hatchway  doors  were  open.  A 
ery  large  percentage  of  accidents  are  caused  through  care- 
sssness  of  the  operator,  and  sometimes  through  carelessness 
in  the  part  of  the  passenger  in  getting  on  or  off  the  car. 
rhese  accidents  have  become  so  common  that  bills  are  now 
lending  in  the  Legislature  in  New  York  to  compel  owners 
0  provide  a  device  which  will  prevent  the  car  from  moving 
intil  the  door  is  closed. 

In  addition  to  the  above  safety  devices,  Mr.  Woolworth 
nsisted  on  the  installation  of  air  cushions  in  all  of  the  ele- 
'ators.  These  air  cushions  consist  of  a  w-all  surrounding 
he  lower  portion  of  each  hatchway,  extending  upward  for 
ipproximately  20  per  cent  of  the  rise  of  the  elevator.  These 
vails  are  very  substantially  and  heavily  built  of  steel  and 
loncrete.  and  the  hatchway  doors  within  the  zone  of  the 
lir  cushion  are  built  to  withstand  the  maximum  air  pressure 
hat  would  be  obtained  in  case  of  the  car  falling  from  the 
op.  Fig.  2  shows  the  steel  work  for  one  of  the  air  cushions 
n  the  course  of  construction.  The  clearance  between  the 
ar  and  the  air  cushion  has  been  made  as  small  as  practicable 
lO  as  to  prevent  too  great  an  escape  of  air  between  the  sides 
)f  the  car  and  the  hatchway.  If  one  of  the  high-rise  ele- 
•ators  should  fall  from  the  top  of  the  tower,  it  would  attain 
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I  speed  of  approximately  140  miles  an  hour  at  the  time  it 
•cached  the  top  of  the  air  cushion. 

Dispatcher's  .Sv.stem 

f  As  already  stated,  the  differences  in  the  heights  of  rise 
if  the  various  cars  and  the  grouping  of  the  elevators  neces- 
■itated  special  means  for  starting  and  controlling  the  ele- 
/ators.  To  accomplish  these  results  the  writer  designed  a 
iipecial  dispatching  system  which  will  be  used  in  this  build- 


ing for  the  first  time.  The  usual  method  of  controlling 
the  elevators  is  to  place  at  the  ground  floor  a  starter  who 
signals  the  operator  and  starts  each  car  on  its  trip.  Ordi- 
narily this  starter  has  no  further  control  over  the  car  until 
it  reaches  the  ground  floor  again.  In  some  cases  in  the  past 
the  writer  made  telephone  connection  to  the  various  cars, 
sometimes  from  the  starter's  position  at  the  ground  floor, 
and  sometimes  from  the  engine  room,  and  also  used  lamp 


FIG.     10 REAR     OF    CAR-TRAVEL    INDICATOR,    SHOWING    WIRING 

TO   MINIATURE  LAMPS 

annunciators  showing  the  position  of  the  cars.  Neither  of 
these  systems  went  far  enough,  and  in  the  Woolworth 
Building  the  starting  and  signaling  of  the  cars  will  be 
entirely  in  the  hands  of  a  dispatcher  instead  of  a  starter. 

The  dispatcher's  system  is  located  on  the  second  floor 
overlooking  the  main  group  of  elevators.  Near  the 
dispatcher's  desk  is  placed  a  lamp  indicator,  each  lamp  cor- 
responding to  one  floor  for  each  of  the  elevators  within  it") 
limits  of  travel.  As  an  elevator  passes  a  floor  a  lamp  on  the 
indicator  is  momentarily  lighted,  corresponding  to  that  par- 
ticular elevator  and  the  floor  passed.  By  glancing  at  this 
indicator  the  dispatcher  knows  immediately  the  location  of 
each  elevator.  He  also  knows  when  an  elevator  stops  at 
any  given  floor  and  for  what  length  of  time.  Furthermore, 
the  indicator  shows  him  whether  the  elevators  are  keeping 
in  proper  step,  that  is,  whether  they  are  the  proper  distance 
apart  and  maintaining  their  predetermined  schedule.  In 
case  an  elevator  gets  behind  the  .schedule,  he  can  send  a 
signal  to  the  operator  to  skip  a  certain  number  of  floors  and 
thereby  "catch  up"  to  his  schedule. 

On  the  dispatcher's  desk  are  also  mounted  a  number  of 
double-push  switches  which  the  dispatcher  uses  to  cut  out 
or  transfer  the  signal  on  any  car,  so  that  when  an  operator 
falls  behind  his  schedule  he  would  not  receive  a  signal 
to  stop,  and  it  would  be  transferred  to  the  next  car.  For 
the  purposes  of  signaling,  the  dispatcher  has  located  on  his 
desk  a  push-button  connecting  with  a  buzzer  in  each  car,  and 
also  a  telephone  switchboard  connecting  with  megaphones 
in  the  car,  by  means  of  which  he  may  comnmnicate  orders 
to  the  operators,  in  addition  to  the  code  of  signals  used  by 
means  of  the  push-button  and  buzzer.     The  operator  can 
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hear  the  dispaiclicr's  orders  by  means  of  the  megaphone  all  of  the  other  cars  following,  because  they  lag  behind  in 

without  holding  a  receiver  to  his  ear.     In  case  of  necessity  order  to  have  the  first  car  reach  the  ground  floor  ahead  of 

the  operator  in  the  car  may  also  communicate  (by  means  of  them.     In  other  words,  the  system  usually  employed  tends 

a  separate  telephone)  with  the  dispatcher,  but  ordinarily  it  is  to  retard  the  entire  service.     With  the  system  used  in  the 

intended  that  he  sliDiild  receive  orders  only  and  not  use  the  Woolworth  Building,  if  a  car  falls  behind  it  is  farced  to 

telephone.  catch  up  with  the  schedule  by  the  dispatcher  directing  it 

Ordinarily  wlu-ti  .t  car  drops  behind  its  schedule  it  retards  to   proceed   to  the  ground   floor,   thereby   distributing  the 


FIG.    n — WIRING    DL^GRAM     OF    A    TYPICAL    FLOOR 


ULV    19.    I913 


ELECTRICAL     WORLD 


assengers  among  the  cars  following.  In  this  way  the  oper- 
tors  are  forced  to  use  every  effort  to  have  the  cars  maintain 
he  predetermined  schedule,  instead  of  permitting  them  to 
ig  behind.  It  is  a  matter  of  common  observation  that  an 
perator  will  frequently  stop  his  car  at  a  floor  and  wait  until 
he  car  preceding  gets  ahead  of  him  by  four  or  five  floors. 
iy  unnecessarily  stopping  in  this  manner  additional  elec- 
rical  energy  is  consumed  and  the  number  of  cars  leaving 
he'  ground  floor  in  a  given  time  is  decreased,  the  elevator 
ervice  being  therefore  correspondingly  reduced. 

Near  the  dispatcher's  desk  is  also  placed  an  automatic 
tarting  device  which  sends  a  signal  to  all  of  the  cars  at 
lOth  the  bottom  and  top  of  the  hatchway.  This  timing  de- 
ice  can  be  arranged  so  as  to  send  a  signal  every  twenty 
econds,  thirty  seconds,  or  at  any  other  interval  desired, 
'he  dispatcher  may  also  cut  this  timing  device  out  of  service 
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or  any  particular  car  or  group  of  cars  and  send  the  signal 
imself. 

A  system  of  signals  has  been  provided  for  use  at  night 
or  two  of  the  high-rise  elevators. 

The  above  dispatcher's  system  has  been  worked  out  very 
ompletely,  and  it  is  believed  will  increase  the  efficiency  of 
he  elevator  service   very   materially  and  will  bring  about 

marked  change  in  the  method  of  operation  of  elevators  in 
alt  office  buildings. 

Electric  Gener.\ting  Plant 

The  electrical  energy  for  the  building  is  derived  from  an 
lectric  generating  plant  located  in  the  sub-basement.  The 
Jtal  rating  of  the  plant  is  1500  kw,  consisting  of  two 
00-kw  units,  one  300-kw  unit  and  one  200-kw  unit. 

The  engines  are  all  of  the  tandem  compound,  non-con- 
ensing  type,  having  releasing  Corliss  valve  gear.  The 
igines  are  designed  to  operate  at  an  initial  steam  pressure 
I  150  lb.,  with  practically  no  back  pressure,  and  run  at 
"•0  r.p.m.    Fig.  i  shows  a  view  of  the  engine  room. 

The  generators  are  wound  for  a  potential  of  250  volts 
id  three  balancer   units   are   provided    for   tlie   three-wire 


system.  Each  of  two  of  these  balancer  sets  is  designed 
for  a  total  unbalance  of  30  kw,  and  the  third  set  for  10  kw. 

The  engines  were  manufactured  by  the  Providence  Engi- 
neering Works  and  the  generators  by  the  General  Electric 
Company. 

Figs.  13  and  12  show  front  and  rear  views  respectively 
of  the  main  switchboard.  The  central  panel  nf  the  =witrh- 
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board  is  equipped  with  the  various  controlling  and  protect- 
ing devices  for  the  balancer  sets.  The  two  panels  on  each 
side  of  the  central  panel  serve  for  the  generators.  The 
right-hand  panels  are  equip])ed  with  the  switches  and  cir- 
cuit-breakers for  controlling  the  various  motor  feeders. 
and  the  left-hand  panels  are  equipped  with  the  knife 
switches  for  the  lighting  feeders.  The  two  photographs 
show  clearly  the  various  features  of  the  switchboard  with- 
out further  explanation. 

Wiring 

Fig.  7  shows  the  various  feeders  and  centers  of  dis- 
tribution for  the  lighting  and  motor-service  wiring  of  the 
entire  building.  The  lighting  system  is  of  the  three-wire, 
125-250-volt  type,  and  the  motor  service  is  of  the  two- 
wire,  250-volt  type.  Fig.  1 1  shows  a  wiring  plant  of 
a     typical     floor.        These     two     views     show     gencralh 
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the  principal  features  of  the  wiring  system.  The  total 
number  of  outlets  installed  in  the  building  is  in  the  neigh- 
borhood of  12,000  and  the  installed  lighting  load  is  approx- 
imately 450  kw.  The  offices  are  lighted  principally  with 
reflector  units,  the  sizes  of  the  lamps  varying  from  25 
watts  to  60  watts.  Including  the  elevator  motors,  the 
installed  motor  load  is  over  1400  kw. 
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Phase  Compensation — III. 

Bv  Val.  a.  Kvnn 

Below  is  given  the  concluding  portion  of  the  article  en- 
titled I'liase  Compensation,  tlie  first  and  second  instalments 
of  which  appeared  in  the  liU-ctrual  World  ]u\y  5  and  July  12. 

The  method  of  varying  the  phase  of  the  exciting  emf  c, 
shown  in  Fig.  30  is  most  effective,  but,  obviously,  not  always 


•'•'■■     a — COMPENSATED     CONDUCTION      ALTERNATING-CURRENT 
MOTOR    OPERATED    FROM    A    TWO-PHASE    SUPPLY 

practical.  However,  the  method  shown  in  Fig.  ^^  can  be 
readily  employed,  tor  instance,  wherever  a  two-phase  dis- 
tribution is  available.  In  this  figure  the  motor  is  supposed 
to  be  constituted  exactly  in  the  same  manner  as  thai  shown 
in  Figs.  17,  19  and  30.  The  emf  c,  impressed  on  the  arma- 
ture circuit  is  derived  from  phase  A  by  means  of  the  trans- 
former T",,  while  the  exciting  winding  ^7,  is  fed  from  phase 
B  by  means  of  the  transformer  T^.  If  the  field  winding  33 
were  directly  connected  to  the  secondary  of  T„  then  the 
phase  relation  between  c,  and  the  exciting  emf  i\  would  be 
correctly  shown  in  Fig.  34.  These  two  emfs.  being  derived 
from  different  phases  of  a  two-phase  supply,  must  neces- 
sarily be  in  time-quadrature,  as  shown  in  that  figure,  and 
it  is  known  that  under  these  conditions  the  motor  would 
operate  with  a  "lagging"  power-factor. 

The  phase  of  the  resultant  emf  impressed  on  the  exciting 
winding  33  may  be  easily  changed  by  impressing  on  that 
winding  two  emfs  differing  in  phase  and  connected  in  series. 
One  way  of  achieving  thi.s  in  practice  iS  shown  in  Fig.  33, 
where  an  cnif  c,  derivc<l  from  phase  B  is  connected  in  series 
with  an  emf  f,'  derived  from  phase  A  and  impressed  on  the 
field  winding  7,7,.  The  direction  of  r,'  relatively  to  lycati  be 
changed    by    means    of    the    reversing       ^1  ^ 

^witch  51,  and  the  magnijude  of  r,'  can  °     ' 

be  controlled  by  means  of  the  regulat- 
ing switch  52  of  the  transformer  T,. 
Thus  for  a  position  of  the  reversing 
switch  51  for  which  i-/  is  of  the  same 
direction  as  <?,,  the  phase  and  magni- 

iude  of  the  resultant  exciting  emf  c,' 
nay    be.  .ascertained    by    the    diagram 
shown   in   Fig.  35.     The  component   c, 
of  Fig.  35  is  of  the  same  phase  as  the 
component  f,  of  Fig.  34,  because  both 
are  derived  from  phase  B.     The  com- 
ponent  r/  is  of  the  same  phase  as   c,  because  both   are 
derived   from  phase  A.     The  resultant  exciting  emf  must 
therefore  be  correctly  represented  as  to  pha.se  and  magnitude 
by  the  diagonal  iV  of  the  parallelogram,  two  sides  of  which 
equal  .',  and  two  other  sides  01  which  equal  f,'.     If  the  con- 
nections of  Fig.  33  correspond  to  the  assumptions  under- 
lying the  diagram   shown   in   Fig.   35,   then,   according  to 


former  deductions,  the  power-factor  of  the  machine  will  be 
improved  and  will  continue  to  improve  as  the  magnitude  of 
the  component  f,',  to  which  it  is  customary  to  refer  as  the 
"compensating  emf,"  is  increased.  It  is  easy  to  see  that 
as  c,'  increases,  so  docs  the  lead  of  c,'  over  c,  diminish. 
Similarly,  if  the  direction  of  c/  is  reversed,  by  reversing 
switch  51,  then  the  diagram  shown  in  Fig.  36  will  correctly 
represent  the  conditions,  and  it  will  be  seen  that  the  lead 
of  c,'  over  f,  must  increase  with  increasing  f/,  thus  lower- 
ing the  power-factor. 

The  method  of  varying  the  phase  of  the  resultant  ex- 
citing emf  described  in  connection  w-ith  I-'ig.  33  is  the  on* 
made  use  of  by  the  Wagner  Electric  Manufacturing  Com- 
pany in  its  constant-speed  so-called  "unity-power-factor" 
motor,  but  this  motor  differs  somewhat  from  the  one  shown 
in  Fig.  a.  While  the  latter  is  what  is  known  as  a  con- 
duction machine — that  is,  one  in  which  the  energy  re- 
quired by  the  rotor  is  conducted  to  it — the  Wagner  machine 
is  an  induction  motor — that  is,  a  machine  in  which  the 
energy  required  by  the  rotor  is  conveyed  to  it  by  induction 
without  making  it  necessary  to  have  a  conductive  connec- 
tion between  the  rotor  and  the  source  of  supply.  Another 
difference  between  the  motor  shown  in  Fig.  39  and  the 
Wagner  machines  resides  in  the  fact  that  an  exciting  emf 
generated  outside  the  motor  by  some  independent  source  of 
supply  must  be  impressed  on  the  exciting  winding  33  of  the 
machine  shown  in  Fig.  33  in  order  to  produce  any  exciting 
flu.x  at  all,  while  in  the  Wagner  motors  a  quadrature  ex- 
citing emf  is  generated  in  the  machine  itself,  thus  enabling, 
these  motors  to  operate  without  separate  excitation. 

The  primary  form  of  motor  from  which  the  unity- . 
power- factor  machine  has  been  derived  is  shown  in  Fig. 
37,  where  52  is  the  main  stator  winding  adapted  to  be 
connected  to  the  mains,  w'hile  the  rotor  is  short-circuited 
by  means  of  the  brushes  31,  32  along  the  axis  of  52  and  by 
means  of  other  brushes  53,  54  along  an  axis  displaced  from 
that  of  52.  It  has  been  shown  elsewhere,  and  it  is  clearly, 
apparent,  that  the  winding  52  is;  simply  the  primary  of  a 
transformer  the  secondary  of  which  is  the  rotor  winding  5, 
closed  coaxially  with  52  by  means  of  the  interconnected 
brushes  31,  32.  As  long  as  the  machine  is  standing  still  it 
corresponds  exactly  to  a  short-circuited  transformer.  The 
fact  that  the  windings  of  the  secondary  5  of  this  trans- 
former may  be  revolved  is  immaterial.  The  primary  52 
will  produce  a  transformer  flux  TP  in  line  with  the  axis  of 
32.  This  flux  will  induce  in  the  rotor  5  a  working  emf  t, 
which  appears  at  the  brushes  31.  32,  causing  a  current  1,  to 
flow  in  the  working  circuit  comprising  the  brushes  31,  32. 
If  the  rotor  is  brought  up  to  .synchronous  speed  by  any 
desired  means,  it  will  be  found,  as 'has  also  been  elsewhere 
explained  at  some  length,  that  an  exciting  eriif  of  proper 
phase  is  generated  at  the  exciting  brushes  53,  54.  by  th« 
rotation  of  the  rotor  :;  in  the  transformer  flux  due  to  C2 
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FIGS.    34,    35    AND  36 I'HASE    DIAGRAMS    ILLUSTRATING    OPERATION    OF    MOTOK 

SHOWN    IN    FIG.    33 

This  exciting  emf  c,  will  produce  a  current  1,  in  the  e> 
citing  circuit  and  this  current  will  set  up  the  exciting  c 
motor  field  MF.  It  is  found  that  when  such  a  machir 
operates  near  synchronism  the  working  emf  r,  induced  i 
the  working  circuit  is  of  opposite  phase  to  the  termin 
emf  £,  and  that  the  exciting  emf  c,  acting  on  the  excitir 
circuit   is   in   phase-quadrature  with   the   working  emf 
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e  foregoing  discussion  immediately  leads  to  the  con- 
sion  that,  owing  to  this  quadrature  relation  of  c^  and  e,, 
:  back  emf  c,  appearing  in  the  working  circuit  and  oppos- 
;  the  working  emf  c^  induced  therein  from  52  will  be  prac- 
ally  of  opposite  phase  to  t',  and  that  the  machine  will 
;rate  with  a  "lagging"  power- factor — the  more  so  be- 
ise  of  the  lagging  magnetizing  current  required  by  the 
in  stator  winding  in  order  to  produce  the  all-important 
nsformer  flux  TF,  on  the  presence  of  which  the  entire 
;ration  of  the  machine  depends.  It  has  been  shown  that 
is  only  necessary  to  alter  the  phase  of  the  exciting  emf 
the  correct  direction  in  order  to  cause  the  power-factor 
the  working  circuit  of  any  motor  to  be  raised  to  any 
iircd  extent  or  even  to  be  converted  into  a  "leading" 
,ver-factor.  That  being  the  case,  it  is  only  necessary,  in 
mection   with   tlie   motor   shown   in   Fig.   2i7  'o  introduce 

0  the  exciting  circuit  comprising  the  brushes  53  and  54 

1  in  which  an  exciting  emf  c,  in  phase-quadrature  with 
working  emf  i\,  and  therefore  with  the  terminal  emf  E. 

llready  present,  another  emf  differing  in  phase  from  the 
:iting  emf  and  of  such  magnitude  and  direction  as  will 
lieve  the  end  in  view.  Since  the  exciting  emf  c,.  acting 
the  exciting  circuit  of  this  motor,  is  in  phase-quadrature 
:h  the  terminal  emf  E.  then  it  is  necessary  merely  to 
ect  into  this  exciting  circuit  an  emf  of  the  same  phase 
E  and  to  select  correctly  the  direction  and  magnitude  of 
5  compensating  emf  c!.  This  result  can  be  readily 
lieved  in  the  manner  shown  in  I'ig.  38  by  means  of  the 
nsformer  7",.  The  secondary  emf  of  such  a  transformer 
st  necessarily  be  of  practically  opposite  phase  to  the 
minal  emf  E.  while  its  direction  relatively  to  the  self- 
iduced  exciting  emf  c',  generated  within  the  rotor  5  can 
fays  be  adjusted  by  means  of  a  reversing  switch,  such 
51.    The  magnitude  of  c.'  can  be  controlled  by  means  of 

regulating  switch  52.  A  comparison  of  Fig.  38  with 
;.  33  immediately  discloses  the  fact  that  the  methods  of 
npensation  employed  in  the  two  figures  are  identical,  the 
npensating  emf  c,'  in  each  case  being  derived  from  that 
ise  which  feeds  energy  to  the  working  circuit.     In  Fig.  33 

working  circuit  is  fed  conductively ;  in  Fig.  38  this 
:uit  is  fed  inductively.  In  Fig.  38  the  motor  itself  pro- 
:es  the  emf  r,  required  for  its  excitation  ;  in  Fig.  33  this 
:iting  emf  is  not  produced  in  the  motor  and  is  conse- 
:ntly  derived  from  an  outside  source,  such  as  phase  B 
the  supply. 

rhere  remains  just  one  question  to  settle  in  connection 
h  Fig.  38.  While  it  is  true  that  by  means  of  the  connec- 
is  shown  it  is  possible  to  control  the  phase  relation  be- 
:en  the  current  in  the  working  circuit  and  the  emf  im- 
ssed  on  that  circuit,  yet  it  remains  to  be  proved  that  by 
Primary  circuit  I 


exciting  circuit 
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doing  it  is  possible  to  control  also  the  phase  relation 
the  current  /  taken  by  the  main  stator  winding  with 
pect  to  the  terminal  emf  E.  If  it  be  remembered  that 
rotor  along  the  axis  31,  32  is  simply  the  secondary  of  a 
isformer  the  primary  of  which  is  represented  by  the 
!n  inducing  winding  52,  then  it  is  clear  that  phase  varia- 
is  between  current  and  emf  in  the  rotor  along  the  axis 


31,  32  will  be  almost  exactly  reflected  in  the  main  inducing 
winding  of  the  machine.  These  phase  relations  would  be 
quite  accurately  reflected  if  it  were  not  for  the  magnetizing 
current  required  by  52  in  order  to  uphold  the  transformer 
field,  which  is  essential  to  the  operation  of  the  machine. 
Owing  to  this  magnetizing  current  in  52,  the  primary  cur- 
rent /  will  not  only  always  lag  more  behind  the  terminal 
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emf  E  than  the  working  current  «,  lags  behind  the  working 
emf  e^,  but  it  will  also  lead  E  by  less  than  I'j  leads  e,.  For 
this  reason  it  will  be  necessary  to  cause  the  rotor  current 
along  the  axis  31,  32  to  lead  slightly  the  working  emf  along 
that  axis  in  order  to  secure  phase  coincidence  between 
/  and  £  in  the  primary  circuit  of  the  motor.  The  reason 
why  the  phase  relations  between  secondary  current  and 
secondary  emf  are  always  almost  exactly  reflected  in  the 
primary  is  that  as  long  as  the  terminal  voltage  on  the 
primary  of  a  transformer  remains  constant  it  is  necessary 
for  the  transformer  flux,  and  therefore  for  the  magnetizing 
current,  to  remain  practically  constant.  At  no  load  there  is 
no  current  in  the  secondary  and  only  the  magnetizing  cur- 
rent i„  in  the  primary.  As  soon  as  a  current  t^,  be  it  lag- 
ging or  leading,  flows  through  the  secondary,  an  equal  and 
opposite  current  — %  must  flow  in  the  primary,  in  order  to 
counteract  all  the  magnetizing  efifects  due  to  tj  and  thus 
retain  a  constant  transformer  flux.  This  condition  is  very 
clearly  illustrated  in  the  diagrams  of  Figs.  39  and  40,  the 
first  of  which  indicates  the  conditions  for  a  secondary 
curent  i,  lagging  by  an  angle  f  behind  the  secondary  emf 
(',,  while  the  second  shows  the  conditions  obtaining  for  a 
lead  of  i.  over  e,  amounting  to  S  degrees.  It  is  seen  that 
in  the  first  instance  the  primary  current  /  lags  behind  the 
primary  emf  E  by  more  than  the  angle  y,  while  in  the 
second  instance  the  primary  current  /  leads  the  primary 
emf  £  by  less  than  the  angle  3.  This  fact  leads  to  the  con- 
clusion that  the  compensating  scheme  used  in  Fig.  38  for  the 
purpose  of  controlling  the  phase  relation  in  the  working 
circuit  of  the  rotor  will  also  control  the  phase  relations  in 
the  primary  winding  52  of  the  machine,  or  in  that  winding 
of  the  motor  which  is  directly  connected  to  the  mains. 

While  it  is  quite  possible  to  derive  the  compensating 
emf  e/  from  the  mains  in  the  manner  shown  in  Fig.  38,  it 
is  neither  the  cheapest  nor  the  most  convenient  manner  of 
doing  so.  A  handier  way  is  shown  in  Fig.  41,  in  which  the 
transformer  T,  is  practically  built  into  the  motor  itself,  the 
main  winding  52  being  made  use  of  as  the  primary  of  such 
transformer,  an  auxiliary  or  compensating  winding  55  being 
used  as  the  secondary  thereof.  It  is  then  necessary  only 
to  connect  this  winding  55  properly  to  the  exciting  brushes 
53,  54.  If  desired,  the  compensating  winding  55  may  be 
provided  with  taps,  as  shown  in  Fig.  41,  with  the  help  of 
which  taps  the  magnitude  of  the  compensating  emf,  and 
with  it  the  power-factor  of  the  motor,  can  be  adjusted. 

It  is  well  known  and  has  already  been  pointed  out  that 
it  is  possible  to  cause  a  synchronous  motor  to  operate  with 
almost  any  desired  power-factor  simply  by  altering  the  mag- 
nitude of  the  direct-current  excitation  of  the  machine.     It 
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is  thought  that  the  nianiicT  in  which  phase  compensation  is 
sccuri'il  ill  these  synchronous  machines  may  now  be  very 
advantageously  viewed  from  a  somewhat  diftercnl  stand- 
point. It  will  be  easy  to  see  that  tlie  principle  involved  is 
exactly  the  same  as  that  set  forth  in  connection  with  asyn- 
chroiious  motors,  allhouRli  the  necessary  phase  alterations 
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are  broiiglit  about  in  a  somewhat  different  manner  ;  that  is, 
mechanically  instead  of  electrically. 

Consider  a  single-phase  generator  and  an  identical  single- 
phase  synchronous  motor,  such  as  shown  in  I-'ig.  42.  Let 
the  field  magnet  42  of  the  generator  be  provided  with  the 
field  winding  20  and  be  e.xcited  by  means  of  direct  current, 
and  let  42  be  revolved  at  a  uniform  speed  of  500  r.p.m.  in 
the  direction  indicated  by  the  curved  arrow,  then  an  emf  c, 
will  be  generated  in  the  armature  winding  41  of  this  gen- 
erator and  may  be  represented  by  the  vector  c.  of  Fig.  43. 
Let  the  field  magnet  3  of  the  motor  be  brought  up  to  the 
same  speed  of  500  r.p.m.  while  e.xcited  with  direct  current 
l)y  means  of  the  field  winding  5.  connect  the  motor  arma- 
ture 58  to  that  of  the  generator  at  the  proper  time  and  in 
the  manner  shown,  and  adjust  the  excitation  of  the  motor 
until  it  operates  at  unity  power-factor;  that  is,  until  the 
current  /  taken  by  the  machine  coincides  in  phase  with  the 
working  emf  e,  impressed  on  same  from  the  generator  wind- 
ing 41.  Assuming  that  the  generator  winding  41  and  the 
motor  winding  58  are  entirely  devoid  of  local  inductance — 
an  assumption  which  holds  true  only  in  the  case  of  an  ideal 
machine — and  that  the  direct-current  excitation  has  been 
adjusted  for  unity  power-factor,  then  it  will  be  found  that 
the  corresponding  relative  position  of  the  field  magnets  3 
and  42  is  that  shown  in  Fig.  42.  This  relative  position  of 
the  two  field  magnets  is  preserved  throughout  each  revolu- 
tion as  long  as  the  machines  remain  in  step;  that  is,  in 
operation.  This  condition  may  be  described  by  saying  that 
the  two  field  magnets  are  in  phase  but  are  oppositely  di- 
rected, or  by  saying  that  they  are  of  opposite  phase.  This 
is  true  since  at  the  instant  for  which  Fig.  42  holds  good 
the  north  pole  of  the  generator  field  magnet  is  directed 
upward  and  that  of  the  motor  is  directed  downward,  and 
these  magnets  retain  their  parallelism  at  all  times. 
J^ince  the  instantaneous  magnitude  of  the  emf  e,  gener- 
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ated  in  41  depends  at  any  instant  on  the  position  of  the  field 
magnet  42  relatively  to  the  points  60  and  61  at  which  e,  is 
measured,  then  it  is  clear  that  the  emf  e,  generated  in  58 
will  likewise  depend  on  the  position  of  the  field  magnet  3 
relatively  to  the  points  62,  63  at  which  <?,  appears.  Refer- 
ring to  Fig.  42,  it  is  noted  that  when  the  north  pole  of  42 


stands  opposite  point  60  the  south  pole  of  3  stands  opposite 
point  62;  thus  if  the  emf  e,  generated  in  41  reaches  a  posi- 
tive maximum  when  the  north  pole  42  stands  opposite  point 
60,  then  the  emf  e,  must  clearly  reach  a  negative  maximum 
at  the  same  instant.  It  follows  that  the  emf  e,  generated 
in  the  motor  winding  58  and  which  is  the  back  of  the  ma- 
chine will,  for  the  relative  positions  of  3  and  42  shown  in 
Fig.  42,  oppose  at  every  instant  the  working  emf  c,  gen- 
erated in  41  and  impressed  on  58.  This  condition  of  things 
may  be  represented  by  means  of  vectors,  in  the  manner 
shown  in  Fig.  43,  in  which  the  vector  representing  the  back 
emf  c,  is  shown  as  being  exactly  opposed  to  the  vector  i, 
representing  the  terminal  or  working  emf  of  the  motor.  It 
is  known  that  c.  must  be  sufficiently  greater  than  c,  in  order 
to  enable  the  motor  to  receive  enough  current  to  allow  it  to 
deal  with  its  load.  The  resultant  responsible  f<jr  that  cur- 
rent in  the  armature  winding  58  of  the  motor  will  therefore 
coincide  in  direction  with  the  vector  c,  and  may  be  repre- 
sented by  the  vector  R.  On  the  assumption  that  the  motor 
is  an  ideal  one,  the  current  /  due  to  R  will  nut  lag  slightly 
behind  this  resultant  but  will  coincide  with  it,  as  shown  in 
Fig.  43,  and  the  motor  will  operate  at  unity  power- factor 
The  same  thing  is  also  indicated  in  Fig.  42  by  means  of  the 
arrows  marked  e,,  R.  I  and  e.  The  first  three  are  all  in  line 
one  below  the  other,  thus  indicating  that  they  coincide  in 
time  and  direction;  the  last  is  of  opposite  direction  to  the 
first  and  is  so  shown. 

Now  let  the  direct-current  excitation  of  the  motor  b< 
weakened.  This  will  immediately  reduce  the  magnitude  01 
the  back  emf  e,  and  cause  the  current  /  taken  by  the  motm 
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to   rise    momentarily,    thus    supplying   more    energy   to  th 
machine  than  is  called   for  by  the  load  with   which  it 
dealing,   with   the   result   that   the    field   magnet   will  mi 
mentarily  accelerate  its  speed  in  an  attempt  to  reduce  tl 
current  /  by  increasing  the  back  emf  <:,.     Assume  that  tl 
momentary   acceleration  of  the   field   3  alters   its   relati\ 
position  to  the  field  42  by  the  angle  a  indicated  in  Fig.  4 
If  the  field  magnet  3  continues  to  revolve  synchronou? 
with  the  field  magnet  42  after  having  altered  its  positii 
relatively  to  the  latter  in  the  manner  indicated,  then  it 
clear  that  the  back  emf  e^  generated  in  the  motor  armatu 
58  will  retain  its  original  periodicity,  as  is  imperative,  b 
will  reach  its  maxima  ahead  of  the  maxima  reached  by 
The  time  elapsing  betu-een  the  instant  at  which  c,  reach 
its  maxima  and  the  instant  at  which  c.  reaches  correspon 
ing  maxima  will  be  proportional  to  the  angle  x  of  Fig.  ■ 
and  will  represent  the  phase  difference  between  c,  and 
This  phase  difference  may,  therefore,  be  expressed  in  t 
usual  way  by  displacing  the  vector  t',  of  Fig.  43  by  t 
angle  (-(-  a)  ;  that  is,  by  an  angle  a  measured  in  the  dip 
lion   of   rotation.     This   displacement   of   the   vector  c, 
shown  in  the  vector  diagram  of  Fig.  45  and  immediat 
indicates  that  the  resultant  R,  responsible  for  the  current 
the  motor  armature  38,     for  the  new  relative  positions 
the  field  magnets  3  and  42,  shown  in  Fig.  44,  will  no  ni' 
coincide  with  e,  as  was  the  case  in   Fig.  43,  but  will 
behind  e,  by  the  angle  6  indicated  in  Fig.  45,  causing 
current  /  in  the  motor  also  to  lag  behind  its  terminal  e     I 
by  this  same  angle  9. 
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When  previously  discussing  the  behavior  of  synchronous 
lotors  it  was  shown  : 

(l)  That  the  armature  reaction  of  a  synchronous  alter- 
'ating-current  motor  operating  with  unity  power-factor  can 
ierely  cross-magnetize  the  field  magnet  of  such  a  machine 
nl  cannot  directly  oppose  or  help  the  magnetization  pro- 

icc<l  by  the  field  magnet. 

{2)  That  the  armature  reaction  of  a  synchronous  motor 
perating  with  "lagging"  power-factor  produces  a  mag- 
etization  which  helps  that  due  to  the  field  magnet  of  the 
lachine. 

I  ^  I  That  the  armature  reaction  of  a  synchronous  motor 
perating  with  "leading"  power-factor  produces  a  mag- 
etization  which  opposes  that  due  to  the  field  magnet  of 
le  machine. 

In  the  case  of  I'ig.  44  it  has  been  seen,  with  the  help  of 
le  diagram  in  Fig.  45,  that  the  weakening  of  the  direct- 

irrciit  excitation  of  a  synchronous  motor  tends  to  accel- 

atc  the  field  magnet  of  the  latter,  and  that  the  resultant 
^rnianent  space  displacement  of  the  field  magnet  of  the 
■otor  with  respect  to  the  field  magnet  of  the  generator 
zompare  Figs.  42  and  44)  so  alters  the  phase  of  the  back 
nf  of  the  motor  as  to  cause  the  latter  to  take  a  lagging 
rrrent.  This  lagging  current  will  help  the  magnetization 
reduced  by  the  field  magnet  of  the  motor  and  will,  there- 
)re,  be  in  a  position  to  bring  the  total  useful  magnetization 
f  the  machine  back  to  a  value  at  which  the  back  emf  will 
;  of  such  magnitude  as  sufficiently  to  reduce  the  motor 
jrrent  /,  even  if  the  motor  speed  remains  constant;  that  is, 
■  en   if  the   machine  continues  to   revolve   synchronously. 


-       42      A.\D      43 GE.'<ER.\TOR      AND      SYNCHRONOUS      MOTOR 

OPERATING    AT    UNITY    POWER-FACTOR 

folluws  that  as  t.oon  as  the  direct-current  excitation  of  a 
'nchronous  motor  is  weakened,  its  field  magnet  will  swing 
)rward  through  an  angle  a  of  such  magnitude  as  will 
•lable  the  lagging  current  thereby  drawn  from  the  gen- 
j-ator  to  increase  the  useful  magnetization  of  the  machine 
y  about  that  amount  by  which  it  was  reduced  owing  to  the 
eakening  of  the  direct-current  excitation.  This  adjust- 
ent  of  the  magnetization  having  taken  place,  the  motor 
ay  and  will  continue,  after  the  above-mentioned  momen- 
■.ry  deviation,  to  run  at  a  strictly  synchronous  speed.  A 
•rictly  synchronous  speed  is  necessary  because  the  fre- 
Jency  of  the  back  emf  of  a  synchronous  motor  depends  on 
!ie  speed  of  that  machine  and  must  remain  equal  to  the 
equency  of  the  terminal  emf. 

Similarly,  if  the  excitation  of  a  synchronous  motor  be 
iddenly  increased,  then  the  magnitude  of  its  back  emf  will 
f  increased,  will  reduce  the  current  taken  by  the  machine, 
tius  reducing  its  torque,  and  will  cause  the  field  magnet  3 
■'  be  retarded  momentarily.  This  retardation  may,  for 
stance,  amount  to  the  angle  ( —  a)  shown  in  Fig,  46, 
lusing  the  back  emf  e,  to  reach  its  maxima  some  time  after 
e  working  emf  e,  has  reached  its  corresponding  maxima. 
,his  time-difference,  or  phase  difference,  between  c,  and  e, 
ill  be  proportional  to  the  angle  (—  a)  and  may  be  repre- 
■nted,  as  shown  in  Fig.  47,  by  displacing  the  vector  e,  of 
ig.  43  against  the  direction  of  rotation  through  that  same 
igle  ( — a).  A  glance  at  Fig.  47  shows  that  this  new 
splacement  of  the  field  magnet  3  of  the  motor  relatively 

the  field  magnet  42  of  the  generator  causes  the  motor  to 


take  a  leading  current,  and  since  a  leading  current  taken  by 
a  synchronous  motor  tends  to  demagnetize  the  field  magnet 
of  the  latter,  it  will  be  apparent  at  once  that  an  increase  of 
excitation  will  cause  the  field  magnet  of  a  synchronous 
motor  so  to  change  its  position  relatively  to  the  field  magnet 
of  the  generator  feeding  the  latter  as  to  cause  the  now 


figs.    44    and    45 — generator    and    synchronous    motor 

operated  with  lagging  power-factor    (motor 

underexcited) 

leading  armature  reaction  of  the  motor  to  oppose  the  mag- 
netization produced  by  the  field  magnet  of  the  machine  to 
that  extent  which  will  allow  a  back  emf  of  the  correct 
magnitude  to  be  generated  by  the  machine  even  though  it 
continues  to  run  at  a  synchronous  speed  and  with  an  ex- 
cessive direct-current  excitation. 

In  discussing  Figs.  42,  44  and  46,  the  changes  in  the 
position  of  the  field  magnet  3  of  the  synchronous  motor 
have  always  been  referred  to  the  field  magnet  42  of  the  gen- 
erator driving  it,  and  it  has  been  shown  that  the  space  dis- 
placement of  the  field  magnet  3,  indicated  by  the  angle  a,  is 
simply  a  phase  displacement  of  the  exciting  flux  of  the 
motor  relatively  to  the  exciting  flux  of  the  generator.  Since 
it  has  also  been  shown  that  the  phase  of  the  working  emf  e, 
produced  in  the  generator  always  bears  the  same  phase 
relation  to  the  exciting  flux  of  the  latter,  then  it  would 
clearly  be  just  as  accurate  to  refer  the  various  positions  of 
the  field  magnet  3  to  the  phase  of  this  working  or  terminal 
emf  e,.  instead  of  to  that  of  the  field  magnet  42  of  the 
generator.  Such  a  course  was  followed  in  previous  sections 
of  this  paper. 

The  same  conditions  may  be  expressed  in  many  other 
ways  by  taking  into  account  the  phase  relations  between  the 
motor  flux,  the  motor  back  emf  and  so  on,  but  enough  has 
been  said  to  show  that  the  power-factor  of  a  synchronous 
motor  is  controlled  exactly  in  the  same  manner  as  that  of 
the  non-synchronous  motors  shown  in  Figs.  30,  33,  or  38 
,Tnd  41,  namely,  by  altering  the  phase  relation  between  the 
working  or  terminal  emf  and  the  exciting  or  motor  flux.  In 
the  synchronous  machine  this  change  in  phase  is  brought 
.ihout  mechanically  by  an  automatic  attempt  of  the  motor 


figs.    46    and    47 generator    and  synchronous    motor 

operated  with  leading  power-factor  ( motor 
overexcited) 

itself  to  correct  the  magnitude  of  its  excitation  so  as  to 
enable  it  to  deal  with  any  desired  load  within  its  range  of 
power  while  pre'serving  a  strictly  synchronous  speed.  Not 
iinly  does  this  automatic  adjustment  take  place  every  time 
the  operator  changes  the  magnitude  of  the  direct-current 
excitation  of  the  machine  but  it  is  also  induced  by  every 


•36 


E  L  !•:  C  T  R  I  C  A  L     WORLD 


Vol.  62.  N. 


change  of  load  on  the  machine,  thus  causing  the  power- 
factor  of  a  syncliroiions  motor  to  vary  with  the  load.  In 
the  non-synchriiiioiis  motor  there  is  no  occasion  for  any 
sucli  automatic  adjustment  on  the  part  of  the  machine 
itself,  and  none  takes  place,  because  of  the  fact  that  these 
motors  need  not  preserve  a  strictly  synchronous  speed,  a 
fact  already  indicated  by  the  word  "asynchronous"  used  in 
connection  willi  these  nrntors,  Asynchrt>nous  machines  there- 
fore always  operate  with  "lagging"  power-factor  unless 
artificial  means  are  provided  for  the  purpose  of  shifting 
the  phase  of  the  exciting  or  motor  field  relatively  to  the 
phase  of  the  working  einf.  Such  artificial  means  have  been 
shown,  for  instance,  in  Figs.  33,  38  and  41.  In  Figs.  33 
and  38  they  comprise  a  compensating  emf  e,'  differing  in 
phase  from  the  exciting  emf  f,  and  derived  from  a  trans- 
former 7",.  In  Fig.  41  they  comprise  a  compensating  emf 
(f/)  derived  from  the  compensating  winding  55  disposed 
on  the  stator  of  the  motor  itself. 


The  Close  Measurement  of  Speed 

By  \e\ii.  Monroe  Hopki.vs 

In  the  precise  measurement  of  electrical  and  mechanic^ 
values  probably  no  factor  has  received  less  serious  con- 
sideration until  recently  than  what  may  be  termed  the 
precise  simultaneous  indication  of  angular  velocity  or  the 
general  subject  of  scientific  tachometry.  In  the  various 
branches  of  engineering  many  refinements  have  been  de- 
veloped for  closely  measuring  and  showing  time,  tempera- 
ture, mass,  heat  units,  candle-power,  wave-form  frequency, 
volts,  etc..  and  our  laboratory  textbooks  are  filled  with 
clever  mcthoils  of  dealing  acccurately  with  various  familiar 
electrical  and  mechanical  measurements;  but  up  to  the 
present  time  refinements  in  instruments  for  measuring 
speed  and  their  calibration  have  been  very  much  neglected. 

Several  years  ago  the  writer  set  out  to  produce  a  scien- 
tifically acccurate  tachometer,  using  as  a  basis  for  calibrating 
a  shaft  of  constant  angular  velocity  operated  by  a  small 
ten-pole  synchronous  motor  controlled  by  the  vibrations  of 
an  electrically  driven  tuning  fork  kept  carefully  at  con- 
stant temperature,  and  driving  the  tachometers  under  study, 
within  a  double-walled  temperature  cabinet  fitted  with 
means  for  heating  and  cooling  and  for  indicating  the  tem- 
perature not  only  of  the  voltmeter  movement  but  of  the 
magneto  and  connecting  leads  as  well.  With  this  syn- 
chronous motor  drive  and  tuning-fork  control  a  progressive 
increase  of  load  upon  the  motor  will  not  progressively  slow 
down  the  shaft.  The  writer's  first  problem  consisted  in 
the  design  of  a  small  direct-current  magneto  capable  of 
giving  a  straight  line  rise  of  emf  when  operated  with  the 
indicating  instrument,  which  was  of  low  resistance  and  low 
millivolt  full-scale  deflection,  allowing  for  a  large  percent- 
age of  manganin  to  be  included  in  the  circuit. 

In  order  to  secure  permanence  of  the  magneto  magnet, 
long  life  of  operation  when  subjected  to  conditions  of  mois- 
ture, dirt  and  grit,  and  perfect  commutation  at  all  speeds 
up  to  25,000  r.p.m.  and  higher  if  desired,  a  very  special 
design  of  magneto  became  necessary.  The  machine,  as 
finally  constructed,  consisted  of  a  laminated  magnet  of  thin 
tungsten  steel  of  the  highest  grade,  with  the  pole  pieces 
stamped  as  an  integral  part  of  the  laminations  to  avoid 
any  joint  which  might  rust  or  produce  a  variable  in  the 
magnetic  circuit,  an  armature  running  within  an  exceed- 
ingly close  air-gap,  for  the  sake  of  permanence,  and  the 
armature  shaft  running  upon  internal  ball  bearings  en- 
tirely separate  from  those  of  the  main  driving  shaft.  Re- 
duction gears  within  a  water-tight  and  dust-tight  cast-iron 
shielding  case  greatly  reduced  the  speed  of  the  main  shaft, 
thereby  keeping  the  armature  and  commutator  within  the 
bounds  of  smooth  commtitation  at  the  highest  speeds.  It 
will  be  seen  that  any  wear  of  the  main  bearings  whose  shaft 
passes  through  the  cast-iron  case  will  not  affect  the  true 


and  close  running  of  the  armature  and  commutator  mounted 
upon  the  second  shaft.  It  will  also  be  seen  that  any  undue 
vibrations  or  end  play  of  the  main  shaft  will  not  be  com- 
municated to  the  armature  and  commutator  shaft  because 
of  the  intermediate  gear  drive.  By  designing  a  very  long 
commutator  and  constructing  the  commutator  bars  of 
platinum  or  gold,  and  by  supplying  several  pairs  of  platinum 
or  gold  brushes,  connecteil  in  parallel,  upon  each  side  of  the 
commutator,  no  variable  in  resistance  is  introduced  into  the 
circuit  as  a  result  of  variable  brush  tension,  salt  formation 
or  oxidation,  as  would  be  the  case  with  copper  or  bronze, 
etc. 


The  Measurement  of  Peak  Voltage 

By  Henry  A.  Morss 

There  appears  to  be  considerable  misconception  concern- 
ing the  high-voltage  testing  of  wires  and  cables.  This  may 
be  due  to  the  fact  that  these  tests  are  usually  made  on  open 
circuit,  and,  therefore,  engineers  take  it  for  granted  that 
there  are  no  difficulties  because  practically  no  current  is 
required.  Such  is  not  the  case,  however.  Owing  to  the 
electrostatic  capacity  of  cables  of  commercial  lengths,  con- 
siderable current  is  required  to  maintain  the  test  voltage, 
and  this  current  by  its  action  on  the  generator  so  distorts 
the  wave-form  as  to  render  the  ordinary  voltmeter  prac- 
tically useless. 

Of  course,  the  ideal  wave-form  for  high-voltage  testing 
IS  the  sine  wave,  and  if  this  can  be  maintained  the  ordinary 
voltmeter  is  sufficient,  but  when  the  wave  is  distorted  and 
the  voltmeter  still  reads  only  the  "square-root  of  the  mean 
square,"  it  gives  very  little  indication  of  what  is  actually 
happening  as  regards  a  breakdown  test,  for  the  peak  of  the  ' 
wave  is  what  counts  so  far  as  the  breaking  down  of  insu- 
lation is  concerned.  It  follows,  therefore,  that  the  strain 
may  actually  be  much  larger  than  indicated  by  the  voltmeter 
if  the  wave  is  distorted  into  a  high  peak,  or  the  strain  may 
be  less  than  indicated  if  the  wave  has  become  flattened. 

Experience  has  .shown  that  under  certain  circumstances 
the  real  strain,  which  is  due  to  the  highest  point  of  the' 
wave,  is  not  indicated  at  all  by  the  ordinary  voltmeter. 

The  Standardization  Rules  of  the  A.  I.  E.  E.  require  in 
voltage  testing  that  use  be  made  of  an  alternating  voltage 
with  an  effective  value  equal  to  the  square  root  of  the  mean 
square  referred  to  a  sine  wave. 

In  the  case  of  a  sine  wave,  the  effective  voltage  is  about 
70  per  cent  of  the  maximum  voltage.  Therefore,  in  cable 
testing  a  maximum  voltage  about  one  and  four-tenths  times 
the  required  voltage  should  be  used,  and  the  question  arises 
how  to  determine  this  under  all  conditions  of  testing. 

The  maximum  voltage  may  be  ascertained  bv  means  of 
an  oscillograph,  but  an  oscillograph  is  a  delicate  and  cumber- 
some instrument  for  factory  use  where  a  large  number  ol 
tests  are  made  every  day.     As  a  result  of  his  study  of  the 
problem,  the  writer  concluded  that  an  instrument  might  b< 
made  on  the  principle   of  the   oscillograph,   but   with  th< 
vibration   confined   to   a   straight   line,   so   as  to   show  th< 
limits  of  oscillation,  and  thus  to  indicate  the  peak  of  th( 
wave  at  the  end  ofthe  line.     Such  an  instrument  would  b' 
extremely  simple  to  calibrate  at  any  time  by   applying  ; 
known  value   of  unidirectional   voltage.     This  propositiot 
was  laid  before  Prof.  F.  A.  Laws,  of  the  Massachusetts  In 
stitute  of  Technolos^.  and  Mr.  Chester  L.  Dawes,  of  Har 
vard  University.    They  built  an  instrument  which,  althougl 
somewhat  crude,  has  achieved  the  desired  result  and  demon 
strated   the   feasibility   of  the  scheme  by   a  test  of  thre 
months'  use  under  factory  conditions.     It  woidd  seem  tha 
such  a  peak-voltage-measuring  instrument,  which  is  now  b< 
ing  developed  for  commercial  service,  should  have  varie 
uses,  for  many  engineers  must  be  interested  not  only  in  th 
voltage  as  shown  by  the  ordinary  meter,  but  also  in  th 
actual  maximum  voltage  present  in  generators,  transforn 
ers,  motors  or  transmission  lines. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Employees'  Relations  with  the  Public 

The  Narragansett  Electric  Lighting  Company,  of  Provi- 
nce, R.  I.,  recently  posted  the  following  notice  to  em- 
Dyees,  with  the  object  of  cultivating  the  best  possible  rela- 
ms  with  the  public : 

TO  OUR  EMPLOYEES 
Do  not  forget  that  you  are  in  the  service  of  the  ptiblic. 
rrcat  all  customers  politely  and  courteously. 
!)o  not  try  to  be  smart. 
Do  not  misrepresent  anything. 

Do  not  think  you  are  doing  the  company  any  favor  by  beating  a  eas- 
ier on  a  deal. 

rhe  motto  of  this  company  is  *'A  square  deal  to  the  public." 
Jee  that  you  live  up  to  it. 


A  Woman's  Private  Electric-Car  Livery  Service 

A  lady  living  at  an  Eastern  summer  resort  recentl)'  un- 
rwent  financial  reverses  which  threatened  to  deprive  her 
her  electric  automobile,  but  rather  than  sacrifice  the  car 
a  small  price  she  determined  to  convert  it  into  a  revenue 
oducer.  First  she  had  tasteful  little  folders  printed  an- 
uncing  that  her  car  was  for  hire  for  shopping  trips,  etc.. 
d  these  she  distributed  at  the  local  hotels. 
"My  private  electric  car  is  at  your  service,"  reads  the 
nouncement,  "for  a  morning's  shopping  to  the  exclusive 
ops ;  for  a  ride  out  of  town ;  for  church-going ;  for  an 
ting  for  convalescents:  for  trips  to  the  theater;  for 
icheons,  etc." 

■'This  electric  car,"  continues  the  folder,  "is  ideal  for 
e  elite  and  refined,  because  it  is  safe,  quiet,  clean,  com- 
rtable,  conservative,  luxurious  and  commodious."  The 
r  seats  four  persons  comfortably,  including  the  driver, 
10  is  usually  the  woman  owner  herself.  The  rate  is 
.50  per  hour,  with  a  slightly  lower  price  per  hour  if  the 
r  is  hired  by  the  day  or  half-day. 


vo  Years'  Commercial  Effort  atSteubenville,  Ohio 

Since  the  inauguration  of  a  commercial  department  at 
eubcnville,  Ohio,  May  i,  191 1,  a  remarkable  central- 
ition  growth  has   resulted  there  as  indicated  by  the   in- 

RF'^IMTS  OF  COMMERCIAL  EFFORT  AT  STEUBENVILLE,  OHIO 
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ease  in  motor  load  from  40  hp  to  1500  hp,  scattered 
nong  a  number  of  small  customers  ranging  from  I  hp 
100  hp  each.  This  work  was  accomplished  in  spite  of  the 
ct  that  95  per  cent  of  the  motor-service  users  were  for- 


merly operating  gas  engines  for  which  the  fuel  supply  cost 
only  25  to  15  cents  per  1000  cu.  ft. 

Among  the  lighting  customers  maximum-demand  indica- 
tors were  employed  with  success,  a  rate  of  $4.50  per  room 
being  obtained  from  local  contractors  for  wiring  old  houses 
complete  with  fixtures,  lamps  and  pull-chain  sockets.  In 
the  accompanying  table  is  reproduced  the  comparison  of 
central-station  data  presented  by  Mr.  H.  E.  Armstrong,  of 
the  Tri-State  Railway  &  Electric  Company,  before  the  con- 
vention of  the  Ohio  Electric  Light  Association  at  Cedar 
Point,  July  16,  1913.  The  company  considers  Steuben- 
ville's  "White  Waj'  lighting"  its  most  notable  achievement. 
The  local  business  district  is  lighted  by  fifty-nine  ornamen- 
tal standards,  each  carrying  five  loo-watt  tungsten  lamps. 

But,  adds  Mr.  Armstrong,  "the  commercial  department 
of  any  company  cannot  be  a  success  unless  it  has  every  man 
in  the  company   working   for  it." 


The  "Movies"  as  a  Central-Station  Load 

Realizing  that  a  load  of  from  35  amp  to  60  amp  at  no 
volts  is  demanded  continuously  from  early  afternoon  to  late 
into  the  evening  by  the  picture  mechanism  alone  of  a 
moving-picture  show,  the  new  business  department  of  the 
United  Electric  Light  &  Power  Company,  under  the  man- 
agement of  Mr.  J.  Becker,  is  making  a  strong  bid  for  this 
class  of  business  in  New  York  City.  The  energy  which  is 
required  to  produce  the  arc  in  the  lantern  is,  in  an  up-to- 
date  picture  theater,  but  a  small  portion  of  the  load  if  the 
appliance  and  electrical  auxiliary  salesmen  of  the  central- 
station  company  have  been  attending  to  their  duties. 


BOOTH     OF    THE     UNITKO    ELECTKIL-    LIGHT    &    I'OWEK    COMPANY 

At  the  booth  of  the  United  Electric  Light  &  Power 
Company  which  was  erected  at  the  first  International  Ex- 
position of  the  Moving  Picture  Art,  held  at  the  Grand  Cen- 
tral Palace  in  New  York  City  from  July  7  to  July  12,  the 
picture  show  electrical  necessities  and  helpful  auxiliaries 
were  tactfully  displayed.  A  standard  fireproof  booth  con- 
taining an  up-to-date  lantern  wired  to  receive  energy  from 
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a  iiioior-tjciicratiir  set,  a  nicrcury-arc  rectifier  outfit  or  a 
small  rotary  converter  formed  the  basis  of  the  exhibit,  and 
pictures  of  a  beautiful  young  lady  demonstrating  toasting 
stoves  and  other  electrical  appliances  sen'cd,  when  upon 
the  screen,  to  make  the  booth  a  stopping  place  for  every 
passer-by. 

In  addition  to  these  necessary  adjuncts  to  the  picture- 
show,  fans,  musical  bells,  ozonators,  sign  flashers,  electric 
radiators  ami  motor-driven  ventilating  equipment  and 
household  appliances  were  displayed  in  conspicuous  posi- 
tions. At  times  when  the  picture  camera  was  not  in  opera- 
tion the  art-glass  doors  seen  in  the  background  of  the 
illustration  were  closed,  hiding  the  white  screen  from  view. 
The  illuminated  sign  above  the  arch  was  lighted  with 
5-watt  tungsten  lamps,  which  periodically  flashed  the  words 
The  United  Electric  Light  &  Power  Company,"  while  the 
smaller  letters  at  each  end  of  the  sign  were  in  service  con- 
tinuously, spelling  the  words  of  the  slogan  of  the  Society 
for  I-"IectricaI  Development,  "Do  Tt  Electrically." 


Service  Extensions  to  Bona-Fide  Customers 

Most  companies  have  had  experience  with  supposed  pros- 
pective customers  who  make  application  for  a  service  ex- 
tension and  then,  after  the  extension  is  run,  are  not  them- 
selves ready  to  contract  for  service.  In  many  cases  it  is 
found   that  such   supposed  "prospects"   had  merely  signed 


.APHLIC.ATIO.N    1  UK    LINK    tXTENSION. 

Agrtrment  made  this da>-  of ,-  b>    and 

between  the  Springfield   Light,   Heat  &   Power  Company,  herin- 

after  called  "Company"  .ind hcrinafter  called 

"Applicant." 

In  consideration  of  the  Company  making  investment  to  suppl> 
Applicant  with  electricity,  the  Applic.-mt  agrees  to  have  building 

located  at wired  ready  for  Company'.^ 

meter.  If  building  is  not  ready  for  service  on  date  that  Comp- 
any's line  is  completed.  Applicant  agrees  to  pay  to  the  Companj , 
one  and  one-h-ilf  ($1.50)  dollars  c.ich  niDnth  from  date  line  is 
completed   until  Applicant  is  ready  for  service. 

Service  will  then  be  supplied  at  rates  .i.s  specified  on  attached  ap- 
plication. 

The   Springfield    Light,    Heat   &    Power   Company. 

By   

By   

Owner  of  Above  Property. 


FACSIMILE    OF    APPLICATION    FORM 

the  application  to  oblige  a  neighbor  in  getting  electric  liglu, 
and  that  they  themselves  had  no  serious  intention  of  tak- 
ing service.  Unless  some  form  of  obligation  is  involved  on 
the  part  of  the  applicant,  considerable  outlay  may  be  made 
in  service-extension  investments  without  resulting  business 
to  justify  it.  To  single  out  the  people  who  are  actually 
.sincere  in  their  requests  for  service,  Mr.  J.  D.  North,  com- 
mercial manager  for  the  Springfield  Light.  Heat  &  Power 
Company.  Springfield,  Ohio,  arranged  the  accompanying 
form,  by  the  terms  of  which  the  intended  customer  agrees 
to  pay  the  company  $1.50  per  month  during  the  interval 
from  the  time  service  is  available  until  the  applicant  is  ready 
to  use  it. 


Electricity  in  a  Colorado  Hospital 

Electricity  performs  important  service  in  the  Red  Cross 
Hospital  of  Salida.  Cal.,  a  town  well  known  to  transconti- 
nental travelers  via  the  central  Rocky  Mountain  region  as 
a  railroad  center  and  junction  point.  About  400  incan- 
lescent  lamps  are  in  use  in  the  establishment,  service  being 
-applied  by  the  local  central-station  company.     The  operat- 


ing room  is  one  of  the  best  in  the  State  from  the  standpoint 
of  electrical  equipment  and  is  about  20  ft.  by  12  ft.  in  plan, 
containing  twelve  service  outlets,  an  electrically  warmed 
operating  table  and  an  instrument  cabinet  5  ft.  by  5.5  ft. 
by  1.5  ft.  in  dimensions,  with  six  glass  shelves,  two  4-cp 
lamps  being  kept  lighted  constantly  to  maintain  the  proper 
conditions  of  dryness.  Eour  loo-watt  lamps  arc  installed 
directly  above  the  operating  table,  and  ventilation  is  facili- 
tated by  an  i8-in.  fan  driven  by  a  >i-hp,  no-volt  motor. 
In  the  diagnosis  rooms  and  laboratories  electric  reflector 
lamps  attached  to  head  bands  are  in  service,  and  electrically 
heated  instrument  sterilizers  are  in  use.  A  large  examina- 
tion tabic  is  provided  with  four  6o-watt  lamps,  two  of  which 
may  be  cut  otif  at  a  time.  A  full  line  of  rheostatic  equip- 
ment is  available  for  use  in  connection  with  cautery  appa- 
ratus, endoscopes  and  cystoscopes.  An  electric  stove  is 
employed  in  heating  broth  in  the  kitchen,  and  an  electric 
toaster  is  constantly  used  on  the  premises.  An  electric 
clock  system  and  a  complete  set  of  interior  telephones,  floor 
bells,  corridor,  pilot  and  night  lamps  are  in  service,  and 
the  nurses'  croquet  ground  is  illuminated  for  evening 
games  by  incandescent  lamps  of  i6-cp  rating  scattered  at 
convenient  intervals. 


The  Meter  Tester  and  His  Duties 

Of  equal  importance  with  the  standard  used  for  testing 
meters  is  the  selection  of  the  tester  himself,  declared  Mr. 
('.  H.  Stclle,  of  the  Springfield  (Ohio)  Light,  Heat  &  I'ower 
Company,  in  a  recent  paper  before  a  nietermen"s  conference 
of  the  Ohio  Electric  Light  Association.  Mr.  Stelle  con- 
tinued: 

'Take  the  young  man  who  has  had  a  fair  education,  the 
one  who  is  building  an  induction  coil  or  motor,  the  one  who 
is  more  interested  in  the  electrical  journals  than  the  daily 
papers  and  periodicals,  even  though  he  did  shut  down  the 
whole  plant  on  a  Saturday  evening  by  trying  to  electrocute 
a  rati  If  there  is  no  one  around  the  plant  who  is  familiar 
enough  with  ordinary  methods  of  testing  to  instruct  him, 
it  might  be  advisable  to  send  him  for  a  month  or  two  to  one 
of  the  larger  companies  to  act  as  an  assistant  and  thereby 
learn  to  test  meters.  Then  let  him  test  what  meters  there 
arc  in  the  place  usually  set  aside  for  this  purpose,  until  you 
are  satisfied  that  he  is  familiar  with  the  necessary  adjust- 
ments and  is  competent  to  test  any  meters  he  may  find  on 
ilie  lines.  Even  then  it  will  be  advisable  for  him  to  test 
the  meters  of  smaller  capacity  first  and  gradually  work  up. 
to  the  larger  ones." 

Among  the  rules  which  the  tester  should  observe  from 
the  start  and  which  from  the  experience  of  other  comi 
are  most  important  are: 

Notify  the  customer  of  the  test. 

Politeness  and  good  appearance,  showing  little  or  no  in- 
terest in  anything  but  the  meter. 

Approach  the  meter  as  quickly,  carefully  and  quietly  a 
possible. 

.\sccrtain  first  if  the  current  is  on — in  small  town- 
lincman  may  have  that  side  of  the  town  cut  off. 

Enter   the   data,   such   as   "company   number."    "ni 
number,"  reading,  size  and  type  of  meter,  etc..  on  sir- 
card.    While  getting  these  data  it  is  well  to  see  if  the  i 
is  sealed,  and  if  there  is  any  movement  of  the  meter  due  t 
creeping;  if  so,  the  time  of  one  revolution  should  be  takei 
or  if  the  creep  is  very  small,  a  quarter  or  half  revolutior 
from  which  can  be  calculated  readily  the  watts  representee 
If  this,  however,  is  due  to  a  bell-ringing  transformer  or 
lamp  burning  in  some  part  of  the  house,  the  meter  shoul 
be  jumped  so  as  not  to  inconvenience  the  customer. 

Wipe  dust  and  dirt  carefully  from  cover  before  removinj 
for  failure  to  do  this  may  show  the  meter  as  found  "w 
running"  where  the  trouble  was  due  to  some  foreign  partic 
having  just  fallen  into  the  meter. 
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As  there  are  two  adjustments  for  correctly  altering  the 
neter's  accuracy,  a  test  under  both  light-load  and  full-load 
:ondiiions  is  necessary.  The  light-load  condition  should  be 
aken  first  as  the  meter  might  not  start  on  light  load,  while 
I  full  load  at  first  nnght  remove  the  cause  of  meter  not  run- 
ling  on  light  load. 

Just  about  the  time  the  test  has  been  made  and  results 
;ntered,  the  customer  will  usually  appear  on  the  scene  with 
m-e.xclamation  of  "How  is  she?"  This  is  the  most  critical 
)art  of  the  test,  for  if  the  tester  says  it  is  slow,  he  will 
jrobably  be  subjected  to  a  torrent  of  abuse.  If  he  says 
■It's  fast,"  the  customer  will  get  to  the  office  before  he 
ioes  and  things  will  be  mightly  uncomfortable  for  every- 
)ody  for  a  while.  If  the  tester  says  he  doesn't  know,  or 
hat  he  will  have  to  wait  until  he  gets  back  to  the  office  to 
nake  the  calculation,  the  customer  knows  he  is  falsifying. 

The  best  and  common  practice,  declared  Mr.  Stelle,  is  to 
lay  that  instructions  are  not  to  give  out  any  information  but 

0  refer  the  inquires  to  the  proper  individual  in  the  office, 
("his  official,  fruni  long  dealing  with  the  public  in  general, 
s  more  qualified  to  handle  the  situation. 

After  reconnecting  meter,  check  the  readings,  replace 
:over  carefully  (after  cleaning  dial  glass)  and  seal  meter, 
frv  at  least  one  lamp  to  see  that  the  circuit  has  not  been 
eft  open. 

Cather  up  all  apparatus  carefully,  for  it  is  Inirdensomc 
or  the  consumer  to  let  the  tester  go  up  to  the  meter  again 
or  a  forgotten  pair  of  pliers.  "On  the  way  out  notify  the 
icrscm  in  charge  that  you  are  through,  thank  him  for  some 
inaginary  kindness  like  showing  you  to  the  meter  or  some- 
liing  similar,  and  wish  him  good  day.  It  doesn't  cost  any- 
hing  to  be  polite,  but  it  paves  the  way  to  your  success  as 

1  meter  tester.     Then  go  on  to  the  next  test." 


A  Central-Station  Barometer 

Subsidiary  companies  of  the  Federal  Light  &  Traction 
"ompany  of  New  York  arc  distributing  to  present  and 
irospective  customers  a  new  advertising  novelty  w-hich  has 
roved  to  be  one  of  the  most  popular  publicity  "stunts"  the 
ompany  has  put  out.  The  card  measures  6.25  in.  by  3.5 
n.  and  frames  a  picture  on  chemically  sensitized  paper  en- 
itled  "The  Playground  of  the  Storm"  and  showing  a  big 
icean  liner  on  the  high  seas.  When  exposed  to  dry  air 
he  sky  of  the  ocean  scene  assumes  a  blue  color,  changing 
0  pink  when  the  air  becomes  humid,  indicating  the  ap- 
iroach  of  rain. 

Tlie   lout'r    part    of    the   card    bears    the    appropriate    re- 


A  "Living-Picture"  Window  Display 

The  Lexington  Street  and  Park  Avenue  show  windows 
of  the  Baltimore  Gas  &  Electric  Company  have  been  at- 
tracting much  attention  during  the  last  few  weeks  by  the 
alternating  exhibition  of  a  wax  dummy  figure  of  "I^iberty" 
and  by  a  living  imitation  of  the  wax  dummy.  The  human 
figure  held  his  position  innnovably  for  fifteen  minutes  at  a 


jf-'^y^^^kT     lift           »                *i  M^^^^J^E^    ^^W^^ 

WINDOW    DISPLAY    AT    BALTIMORE 

time,  arousing  the  greatest  of  curiosity  on  the  part  of  the 
public  outside,  who  wagered  among  themselves  whether 
they  were  looking  on  flesh  or  waxwork.  Only  when  the 
poser  stepped  from  his  position  and  his  place  was  taken  by 
the  inanimate  dummy  were  all  of  the  people  convinced. 
A  500-watt  lamp  was  held  in  the  figure's  hand,  and  the  idea 
of  "the  Goddess  of  Liberty  enlightening  the  world"  rapidly 
"caught  on"  in  the  public's  mind. 

Besides  the  tungsten-lamp  exhibit  illustrated,  the  com- 
pany has  also  been  using  the  mechanical  doll  in  connec- 
tion with  displays  of  electric  irons,  fans,  vacuum  cleaners 
and  washing  machines.  These  never  failed  to  draw 
crowds,  as  the  demonstrator  cleverly  imitated  the  mechani- 
cal movements  of  an  automaton.  At  other  times  both  the 
real  dummy  and  its  living  prototype  appeared  in  the  win- 
dow, it  being  quite  imposssible  to  tell  which  was  which, 
especially  as  their  positions  were  changed  from  time  to 
time.     ^Tr.  Dorsey  R.  Smith  devised  the  displays  described. 


o 


EVERY  MINUTE  -  n.W  OH  MC.HT  -  PAIK  (IR  STORMY  WEATHEIf 
THE  WHOLE  YEAH  AHOUNU 

ELECTRIC  SERVtCE  I'i  INSTANTLY  AVAILABLE. 
NO  HOUR  TOO  EARLY -NO  HOUR  TOO  LATE 
•       NO  MINUTE  TOO  UNEXPECTED 
if  ElECTfllC  COHPiNY  4HTIC1PATES  rOUR  EVERY  COMHUND. 

.       Just  a  "Iwitch  of  fhc  switch"  for  comfor*. 

.  Sv,-s<,._  ■•  I.    [.•....iii.nl  •  ^m;      i;|.  ,.,  ■  lc.iii"n,.,,il  •  Mtalll-.'u' 

-'  'iMii-iLLD  (;as  a  I.I.I  (Vrukr  covu'Sni 


HAKDMETER    USED   AS   AN    ADVERTISING   NOVELTY 

Hinder:  "Every  minute — day  or  night — fair  or  stormy 
veather — the  whole  year  around,  electric  service  is  instantly 
ivailable.  No  hour  too  early — no  hour  too  late — no  minute 
00  unexpected — the  Electric  Company  anticipates  your 
■very  command.  Just  a  twitch  of  the  switch  for  comfort, 
■-lectric  service — convenient — safe — clean — economical — 
lealthful."     Then  follows  the  name  of  the  company. 


Electric  Operation  of  Household  Drying  Closets 

An  application  of  electric  power  which  is  highly  appreci- 
ated by  housekeepers  is  the  drying  closet,  used  in  connec- 
tion with  the  laundry. 

Such  a  closet,  as  described  by  Prof.  F.  C.  Caldwell,  of 
Ohio  State  University,  Columbus,  in  his  paper  on  electrical 
applications  before  the  Ohio  Electric  Light  Association 
convention,  July  16,  makes  use  of  an  electric  fan  to  blow- 
heated  air  through  the  closet.  The  heating  is  usually  done 
with  gas,  though  in  the  matters  of  both  safety  and  con- 
venience and  in  the  dryness  of  the  air  electrical  heat  would 
be  much  to  be  preferred.  Such  drying  closets  built  of  steel 
can  be  purchased,  but  very  good  results  can  be  obtained 
from  an  ordinary  closet  properly  fitted  up.  Professor  Cald- 
well has  had  one  in  his  own  home  for  several  years,  he 
said,  and  it  has  proved  most  satisfactory. 

The  mangle,  or  ironing  machine,  motor-driven  and  elec- 
trically heated,  is  another  laundry  helper  that  deserves  more 
consideration  than  it  has  so  far  received,  he  said.  Here 
again  it  is  a  problem  of  demonstrating  its  applicability  to 
the  ordinarv  household. 
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Illumination  and  Wiring 

Work  of  Electrical   Department,  Sanitary   District 
of  Chicago 

Sonic  interesting  points  were  brought  out  in  an  address 
before  the  City  Club  of  Cliicago  on  July  11  by  Mr.  A.  li. 
Gates,  testing  engineer  of  tlie  Sanitary  District  of  Chi- 
cago, who  gave  a  brief  account  of  the  hydroelectric  devel- 
opment of  the  District  in  a  symposium  on  street  Hghting. 
The  speaker  said  that  the  hydroelectric  development  of  the 
Chicago  Drainage  Canal  was  put  in  service  in  1907,  with  a 
connected  load  of  165  hp  in  the  town  of  Cicero.  A  year 
later  the  connected  load  was  15,278  hp,  and  it  has  grown 
steadily  since  until  at  the  close  of  i^u  it  amounted  to 
51,846  hp.  This  connected  load  is  about  equally  divided 
between  nmnicipal  and  commercial  users. 

Mr.  Gates  called  attention  to  the  fact  that  the  lilcctrical 
Department  of  the  Sanitary  District,  co-operating  with  the 
Department  of  Electricity  of  the  city  of  Chicago,  is  entitled 
to  credit  for  a  number  of  important  changes  in  electric 
street-lighting  practice.  Perhaps  the  most  important  of 
these  was  the  development  of  the  long-life,  series,  alternat- 
ing-current lo-arnp  flame-arc  lamp.  When  this  lamp  was 
first  considered  for  Chicago  there  was  no  lamp  of  the  type 
on  the  market  and  it  was  only  after  considerable  experi- 
mental work  in  which  the  engineers  of  the  Sanitary  Dis- 
trict were  actively  engaged,  that  such  a  lamp  was  produced. 
.A.nother  interesting  feature  of  the  present  lighting  system 
of  Chicago  was  the  adoption  of  the  series-tungsten  lighting 
for  residential  districts,  converting  old  gas-lamp  posts  into 
standards  for  tungsten  lamps  enclosed  in  opalescent 
spherical  globes.  A  third  feature  is  the  special  raising  and 
lowering  device  for  arc  lamps,  which  saves  time  and  ex- 
pense in  trimming  and  repairing  lamps,  and  insures  the 
men  against  possibility  of  electric  shock. 


Lighting  the  Park-Like  Streets  of  Washington,  D.  C. 

Mr.  Walter  C.  Allen,  district  electrical  engineer  of 
Washington,  D.  C,  gave  an  illustrated  luncheon  address 
before  the  City  Club  of  Chicago  on  July  10.  His  subject 
was  "The  Lighting  of  the  National  Capital."  Prof.  Harry 
McCormack,  of  the  Armour  Institute  of  Technology,  pre- 
sided and  in  a  few  opening  remarks  said  that  the  chemist, 
as  well  as  the  electrical  engineer,  is  entitled  to  credit  for 
the  modern  advancement  of  illuminating  engineering.  To 
prove  this  he  cited  the  use  of  the  Welsbach  mantle  and  the 
tungsten  filament. 

Mr.  .Mien  said  that  all  street-lighting  service  in  Wash- 
ington, D.  C,  is  purchased  from  three  companies — two  gas 
companies  and  one  electric-service  company.  The  out- 
standing characteristic  of  the  illumination  of  the  streets  in 
the  national  capital  is  the  use  of  lOO-watt  tungsten  lamps 
enclosed  in  opalescent  glass  balls  mounted  singly  on  slender 
fluted  iron  posts  of  graceful  design.  This  low-intensity 
street-lighting  service  has  given  most  satisfactory  results. 
It  was  adopted  largely  on  account  of  the  fact  that  almost 
every  street  in  Washington  is  generously  provided  with 
shade  trees.  In  some  cases  there  are  four  rows  of  trees  in 
a  single  street  or  avenue,  giving  the  beautiful  park -like 
character  to  the  streets  of  Washington  which  is  so  well 
known.  The  loo-watt  lamp  units  are  usually  staggered,  and 
in  that  case  are  66  ft.  apart,  measuring  in  a  straight  line 
along  the  axis  of  the  roadway.  Occasionally,  however,  they 
are  arranged  in  parallel  fashion,  with  the  lamps  on  each 
side  of  the  street  opposite  each  other,  and  in  this  case  the 
longitudinal  distance  between  lamps  is  75  ft.  Two  heights 
are  provided,  one  bringing  the  center  of  the  globe  12  ft. 
above  the  surface  of  the  street  and  the  other  10  ft.  3  in. 
The  posts  are  utilized  for  street  signs. 

About  18  miles  of  streets  are  now  lighted  by  these  single- 


lamp  100-walt  units.  There  is,  however,  considerable  arc 
lighting.  In  the  case  of  the  tungsten-lamp  standards  the 
lamps  are  mounted  in  upright  positions  in  the  globes,  as 
tests  made  by  the  Bureau  of  Standards  showed  that  there 
is  practically  no  difference  in  efficiency  between  this  posi- 
tion and  the  downward  mounting.  Energy  is  conveyed  to 
the  tungsten  street  lamps  by  single-conductor  lead-covered 
underground  cables  laid  at  the  curb  and  practically  at  the 
surface,  being  protected  by  strips  of  wood.  Tile  ducts  are 
used  only  at  street  crossings  and  other  exposed  places.  The 
cost  of  installing  these  loo-watt  tungsten-lamp  units  is  $45 
per  unit,  exclusive  of  the  post  and  globe,  the  figure  named 
covering  the  lamp,  fittings,  cable,  and  labor.  The  mainte- 
nance cost  varies  frtjm  25  cents  to  40  cents  a  front-fool 
per  year. 

Pennsylvania  Avenue,  from  the  Capitol  to  the  White 
House,  is  to  be  lighted  with  luminous-arc  lamps  mounted 
on  specially  designed  standards  having  globes  consisting  of 
spherical  frames  with  glass  in  segments.  Lamps  taking  6.6 
amp  each  will  be  used,  and  they  will  be  placed  about  100 
ft.  apart  on  each  curb.  The  initial  cost  will  be  about  $70 
each  and  the  maintenance  cost  about  $92.10  a  year.  Lumin- 
ous arcs,  with  posts  and  globes  of  similar  design,  will  also 
be  used  in  the  plaza  about  the  union  railroad  station.  The 
numerous  bridges  in  and  about  Washington  receive  special 
treatment  from  the  lighting  point  of  view.  For  instance, 
Nernst  lamps  are  used  on  the  handsome  concrete  bridge 
over  Rock  Creek  in  line  with  Connecticut  Avenue.  The 
standards  employed  are  very  elaborate  and  cost  $500  each. 
It  is  an  interesting  fact  that  in  Rock  Creek  Park,  a  1600- 
acre  tract  left  largely  in  its  natural  state,  there  is  no  arti- 
ficial lighting  of  any  kind. 


High-Pressure  Gas  Lighting  in  Europe  and  America 

In  the  course  of  an  address  on  "Street  Lighting  by  Gas 
Here  and  Abroad,"  before  the  City  Club   of  Chicago  on 
July  II,  Mr.  F.  Victor  Westermaier,  consulting  gas  engi-  , 
neer,    of    Philadelphia,    stated    that    a    large    area    of   the 
Panama-Pacific    International    Exposition,    San    Francisco,  ■. 
1915,  will  be  lighted  by  high-pressure  gas.     Mr.  Wester- 
maier argued  for  an  abundance  of  light  for  city  streets, 
and  cited  the  example  of   Berlin,   which,   he   said,   is  the  1 
most  modern  city  in  the  world.     He  described  the  4500-cp  ■ 
three-mantle  high-pressure  gas  street  lamps  used  in  some  ■ 
of  the  streets  of  Berlin  and  said  that  lamps  of  similar  type  1 
are  used  in  London  and  Paris.     The  gas  used  by  the  mu- 
nicipality in  Berlin  costs  about  40  cents  a  thousand,  but  is  , 
not  of  very  good  quality.    As  a  rough  measure  of  compari-  • 
son  he  said  that  2000-cp  high-pressure  gas  lamps,  on  the 
operating  basis  used  in  Berlin  (that  is.  two  mantles  burn- 
ing from  dusk  until  I  a.m.  and  one  mantle  burning  from 
I  a.m.  until  dawn)  cost  325  marks  or  about  $81.25  a  year. 
This   includes  operation   and  maintenance.      He  compared 
with  this  the  12-amp  twin  arc  lamp  on  all-night  service  as 
used  in  Berlin  and  said  the  latter  cost  375  marks  ($143-75) 
a  year  for  operation  and  maintenance,  with  electricity  at 
2.5  cents   a  kw-hr.    ■  Mr.   Ray  Palmer,   city   electrician  of  ■ 
Chicago,  said  that  in  that  city,  with  80-cent  gas  and  elec- 
tricity obtained  from  the  Sanitary  District  at  an  approxi- 
mate of  0.5  cent  a  kw-hour,  it  was  found  that  gas  for  a 
50-cp  gas  lamp  cost  $10  a  year  and  that  electricity  for  an 
8o-cp  series  tungsten  lamp  cost  $2.11   a  year.     Under  the 
Chicago  conditions,  therefore  the  comparison  was  grt 
in  favor  of  electricity. 

Mr.  A.  B.  Gates,  testing  engineer  for  the  Sanitary  Dis- 
trict of  Chicago,  pointed  out  that  it  is  not  fair  to  compare 
the  cost  of  operation  of  the  multiple  direct-current  arc 
lamps  used  in  Berlin  with  the  series  alternating-current 
flame-arc  lamps  in  Chicago,  for  the  reason  that  the  latter 
are  of  the  long-burning  type  and  therefore  cut  down  the 
cost  of  maintenance;  furthermore,  they  are  more  efficient 
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than  the  direct-current  nniltiple  lamps.  For  this  reason,  it 
does  not  follow  that  a  saving  could  be  effected  in  Chicago, 
under  local  conditions,  by  using  high-pressure  gas  lamp  in 
place  of  the  present  long-hour  series  alternating-current 
flame-arc  lamps  supplied  with  energy  from  a  municipal 
waterpower  plant. 


Fundamental  Principles  of  Head-Lamp  Illumination 

By  L.  C.  Porter  and  K.  W.  Mack.\ll 

There  is  at  present  considerable  agitation  throughout  the 
country  in  regard  to  the  use  of  the  locomotive  head-lamp. 
The  question  of  whether  a  locomotive  shall  carry  a  head- 
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little  difference  what  the  candle-power  of  the  light  source 
itself  may  be,  so  long  as  that  ultimate  result  is  accomplished. 
It  is  the  desire  of  the  authors  to  show  that  this  may  be 
done  by  the  use  of  proper  reflectors  or  lenses,  or  a  combi- 
nation of  the  two,  with  light  sources  far  below  1500  cp; 
also  that  so  powerful  a  light  source,  if  backed  by  reflect- 
ors, may  be  detrimental  to  railroad  operation,  as  suggested 
above.  It  is  also  intended  to  point  out  in  this  article  the 
fallacy  of  the  law,  as  worded,  from  the  standpoint  of  track 
illumination. 

The  beam  obtained  from  any  head-lamp  depends  on 
three  things,  namely,  (i)  concentration  of  the  light  source 
into  the  focal  point  of  a  reflector  or  lens;  (2)  shape  and 
condition  of   reflector   or   lens;    (3)    candle-power  of   the 

RATIO    OF    THE    UEAM    INTENSITIES    OF    VARIOUS    INCANDESCENT 
LAMPS 


-DIFFERENT    SIZES    OF    FILAMENTS,    EACH    OF    ^2    CP  


lamp  throwing  a  beam  powerful  enough  to  illuminate  the 
track  a  long  way  ahead  or  one  merely  powerful  enough  to 
serve  as  a  marker  is  very  largely  under  discussion  at  this 
time  and  has  occasioned  the  expression  of  varied  opinions 
on  the  relative  merits  of  the  two  methods. 

Each  class  of  lamps  has  its  drawbacks  and  also  its  ad- 
vantages. Where  single-track  roads  are  in  use  the  power- 
ful head-lamp  seems  to  be  advantageous;  on  double-track 
roads,  equipped  with  extensive  block  signals,  a  powerful 
head-lamp  may  momentarily  blind  an  engineer  on  an  ap- 
proaching locomotive.  Tests  have  also  shown  that  under 
certain  conditions  a  powerful  head-lamp  may  distort  the 
colors  of  signals,  owing  to  reflection  from  the  glass 
roundels.  It  is  probable  that  a  head-lamp  of  intermediate 
power  would  be  desirable — a  head-lamp  which  would  avoid 
the  glare  and  reflection  of  the  extremely  powerful  electric 
units  and  yet  throw  a  stronger  beam  than  the  present  oil 
lamps. 

For  the  purpose  of  assuring  greater  safety  to  the  trav- 
eling public,  certain  states  have  passed  legislation  (pend- 
ing in  others)  regarding  the  use  of  head-lamps  on  locomo- 
tives passing  through  those  states.  This  is  an  excellent 
move.  However,  as  there  is  relatively  little  reliable  infor- 
mation at  present  on  this  subject,  great  care  should  be 
exercised  in  securing  such  legislation  as  will  accomplish  the 
desired  object.  The  question  of  how  the  law  shall  read  is 
of  vital  importance. 

At  present  such  legislation  is  in  force  in  the  states  of 
North  Carolina,  Montana,  Indiana,  Iowa,  Oklahoma,  South 
Haknta.  Texas  and  Arizona.     Bills  on  the  subject  have  been 


Kind  of  Lamp 

Relative  Beam  Candle-power 

No.  1 — Carbon  regular.- .  . 

1.0 

No.  2 — Carbon  steraopticon , 

2.0 

No.  3 — Carbon  stereopticon. 

5.2 

No.  4 — Tungsten  stereopticon 

12.4 

No.  5 — Tungsten  concentric  helix 

13.4 

light  source.  These  three  conditions  are  placed  in  the  order 
of  their  relative  importance. 

A  head-lamp  beam  varies  in  two  ways — in  intensity  and 
in  spread.  One  beam  may  throw  an  extremely  narrow  yet 
very  powerful  pencil  of  light.  Obviously  such  a  beam  would 
not  be  so  serviceable  as  one  not  quite  so  intense  but  spread- 
ing over  a  greater  area  of  the  track. 

In  order  to  study  the  effect  upon  the  resultant  beam  of 
concentration  of  the  light  source,  special  incandescent  lamps 
were  made  up  having  filaments  of  varying  concentrations, 
as  illustrated  herewith,  but  each  of  32  cp.  Each  lamp  was 
backed  by  the  same  reflector  and  the  beam  candle-power  of 
the  combination  measured.  The  ratio  of  the  beam  intensi- 
ties was  as  shown  in  the  accompanying  table.  From  this  it 
will  be  seen  that  the  beam  candle-power,  and  consequently 
the  track  illumination,  varies  with  the  degree  of  concentra- 
tion of  the  light  source,  and  the  more  nearly  the  light 
source  approaches  the  ideal  point  source  of  light,  the  more 
powerful  the  beam  will  be. 

However,  as  the  light  approaches  a  point  source,  the 
spread  also  decreases.  As  a  light  source  must  have  an 
appreciable  size,  there  will  be  two  rays  of  light  striking 
each  point  of  the  reflector,  coming  from  the  extreme  edges 


FIG.   2 RESULTANT   BEAM    WITHOUT   REFLECTOR 

presented  and  defeated  in  the  states  of  Colorado,  Kentucky 
and  Illinois.  Legislation  is  pending  in  California,  Nevada 
and  Pennsylvania.  In  several  instances  the  law  reads  that 
the  locomotive  shall  carry  a  head-lamp  of  at  least  1500 
unreflected  candle-power. 

The   primary   object   of   a   head-lamp   is,   of   course,   to 
illuminate  the   track  ahead  of  the  locomotive.     It   makes 


I'li;.  3 RESULTANT  liEAM   WITH  REFLECTOR 

of  this  source;  and  since  the  angles  of  incidence  and  reflec- 
tion must  be  equal,  the  angle  between  these  two  rays  will 
determine  the  .extreme  spread  of  the  beam.  Hence  neither 
an  actual  point  source  nor  one  of  no  concentration  would 
produce  the  best  head-lamp  arrangement,  but  rather  a 
source  somewhere  between  these  two  extremes. 

To  study  the  effect  of  a  reflector  on  the  resultant  beam. 
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assume  that  a  beam  having  a  -'  dig-  spread  is  desired  ;  then 
by  using  a  hglit  source  witliout  a  reflector  it  is  seen  that 
only  a  very  small  portion  of  the  total  light  flux  generated 
would  be  utilized.  On  the  other  hand,  suppose  tliat  in  back 
of  this  light  source  there  be  placed  a  rctleclor  that  will 
give  a  beam  of  i  deg.  spread,  a  very  much  greater  percent- 
age of  the  total  light  flux  will  be  utilized,  and  consequently 
a  more  powerful  beam  will  be  obtained.  In  each  case  the 
light  utilized  is  represented  by  the  shaded  portion  of  the 
circle.  The  diameter  and  fcical  length  of  the  reflector  also 
determine,  to  a  large  degree,  the  percentage  of  total  light 
used  and  spread  of  the  beam. 

The  collection  and  effective  projection,  or  redirection,  of 
rays  which  are  emitted  from  the  light  source  in  all  direc- 
tions produce  the  powerful  beam;  thus  the  selection  of  the 
proper  lens  or  reflector  is  all-important.  It  is  also  impor- 
tant that  the  lens  or  reflector  be  kept  highly  polished  and 
free  from  dirt. 

At  a  distance  of  several  hundred  feet  the  diameter  of  a 
head-lamp  becomes  negligible  in  comparison  with  the  dis- 
tance ;  hence  the  whole  head-lamp  may  be  considered  as  a 
point  .source  of  light.  Now,  the  intensity  of  light  from  a 
point  source  varies  inversely  as  the  square  of  the  distance 
from  that  source.  From  all  this  it  is  seen  that  a  light  of 
1500  unreflected  cp  (horizontal)  will  give  an  intensity  at 
1500 

1000  It.  of =  0.0015  ft. -candle,  which  is  far  too  low 

(1000)' 
to  enable  a  motorman  or  engineer  to  see  an  object  the  size 
of  a  man. 

Tests  made  by  several  railroads  seem  to  indicate  that  it 
is  necessary  to  throw  an  intensity  of  from  0.05  to  o.i  ft.- 
candle  on  a  man  in  dark  clothes  to  make  him  visible  at 
from  ,Soo  ft.  to  1000  ft.  on  a  railroad  track,  the  actual  in- 
tensity required  depending  .somewhat  on  both  atmospheric 
conditions  and  the  color  contrast  between  the  object  and  the 
background  against  which  it  is  viewed. 

A  4-amp  magnetite  head-lamp,  consuming  320  watts  at 

the  arc.  gives  from  550  to  650  unreflected  cp.     This  light 

source  backed  by  a  polished  parabolic  aluminum  reflector 

gives  a  beam  candle-power  of  70.000  candles,  and  at  1000 

70,000 

ft.,   the   intensity   will    be =  0.07    ft. -candle.      This 

(1000)' 
same  light  source  placed  behind  a  semaphore  lens   12  in. 
in  diameter  and  of  7-in.  focus  gives  approximately  125.000 

125,000 

cp.     .\\   1000  ft.  the   intensity  will   be  — ^^ =  0.125   ^t- 

(1000)' 
candle.      Head-lamps   having   concentrated    filament    tung- 
sten   lamps   for   light   sources   have  been   made   and   have 
easily  accomplished  similar  results. 

Summarizing,  it  appears  that  laws  requiring  1500  unre- 
flected cp  are  misleading  and  really  mean  nothing  where 
track  illumination  is  concerned.  A  better  specification  lor 
a  head-lamp  would  be  one  which  should  have  an  average 
beam  candle-power  of  not  less  than  100,000  measured  at  a 
distance  of  not  less  than  500  ft.  over  a  2-deg.  spread.  This 
IS  a  concrete  figure  and  one  that  can  be  met  bv  head-lamp 
manufacturers.  A  law  so  worded  would  permit  of  perfect 
safety  at  high  speeds. 


means  of  relays  the  relation  of  the  receiving  and 
transmitting  parts  to  the  line  is  adjusted  in  accordance 
with  the  direction  in  which  transmission  is  proceeding  at 
any  particular  instant.  The  relays  must  be  sensitive  to  the 
small  impressed  currents  on  either  section  of  the  line.  In 
order  that  these  weak  currents  may  be  effective  in  operat- 
ing an  electromagnetic  relay,  one-way  repeaters  are  asso- 


Recent  Telephone  Patents 

Repe.mer  Circuits 
The  problem  of  designing  a  repeater  circuit  that  will  be 
equally  efficient  when  operating  in  either  direction  is  diflScult 
because  of  the  mutual  reaction  of  repeaters  so  connected 
resultuig  in  line  noises.  A  patent  recentlv  granted  to 
Messrs.  E.  W.  Preston  and  G.  I..  Xickerson,  of  .^ioux  City, 
la.,  describes  a  means  of  overcoming  this  diflicultv  bv  ar- 
ranging a  single  repeater  for  use  in  both  directions.     Bv 


FIG.    I REPEATING    APPAKATtJS 

ciated  with  each  section  of  the  line  so  that  each  of  these 
may  cause  a  sufficient  magnification  of  received  currents  to 
tffect  the  operation  of  the  relay  controlling  the  main-line 
repeater. 

In  Fig.  I  is  shown  a  repeating  apparatus  patented  by 
Messrs.  P.  L.  Jensen  and  E.  S.  Pridham.  It  will  be  seen 
that  there  is  a  circular  coil  disposed  within  the  magnetic 
field  of  two  co-operating  field  magnets  and  attached  to  the 
microphonic  button.  The  pull  exerted  by  the  moving  coii 
is  not  only  a  function  of  the  field  created  by  the  received 
current  but  also  of  the  strength  of  the  permanent  magnetic 
field.  It  is  also  a  function  of  the  length  of  conductor  per- 
pendicular to  the  lines  of  force.  Weak  telephone  currents 
in  the  moving  coil  may  effect  a  considerable  pull  on  the 
microphone  button. 

ExcHA.NGE  Systems 

With  automatic  systems  it  is  usually  neces.sary  for  a  sub- 
scriber to  go  through  a  complete  manipulation  of  the  dial 
of  the  instrument  before  obtaining  talking  connection  with 
any  party  on  the  system.  This  becomes  a  disadvantage  ir 
case  of  emergency.  To  overcome  this.  Mr.  A.  E.  Keith,  ol 
Hinsdale,  111.,  has  invented  an  arrangement  by  means  o) 
which,  as  soon  as  the  receiver  is  removed  from  the  switch 
hook  of  the  autdmatic  instrument,  a  talking  circuit  is  estab 
lishcd  w'ith  an  employee  of  the  telephone  company  whoS' 
duty  it  is  to  respond  to  any  demands  made  at  this  time 
The  systeiTi  is  arranged  so  that  as  soon  as  the  dials  ap 
moved  for  the  purpose  of  establishing  a  regular  exchang' 
connection  the  connection  with  the  special  employee  is  cu 
off.  The  patent  for  this  system  has  been  assigned  to  th 
Automatic  Electric  Company. 

Mr.  C.  L.  Johnson,  of  Chicago,  has  obtained  two  patent 
relating  to  the  use  of  party  lines  in  connection  with  auto 
matic  systems,  the  particular  feature  sought  being  the  re 
moval  of  any  possibility  of  one  station  on  the  line  inad 
vertently  interfering  with  the  establishment  of  switch* 
from  the  other  station.  .According  to  one  of  the  patent 
the  operation  of  any  station  is  dependent  upon  the  respons 
of  a  polarized  magnet  of  high  resistance.  If  any  static 
is  using  the  line,  its  low  resistance  shunts  the  control  mag 
nets  of  all  the  other  stations.  The  second  patent  describe 
a  system  whereby  the  mutual  control  between  the  statior 
of  the  party  line  is  effected  by  means  of  an  additional  ci 
cuit  parallel  to  and  independent  of  the  talking  circuit.  Th 
circuit   is   arranged   so   that  no   station   can   interfere  W 
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nother.     Both  of  these  patents  are  assigned  to  the  Corwin 
'elephone  Manufacturing  Company. 

Another  patent  granted  to  Mr.  Johnson  and  assigned  to 
le  Corwin  company  relates  to  ringing  on  party  lines 
perating  on  automatic  systems.  This  patent  provides  a 
:unk  circuit  such  that  the  calling  subscriber  may  control 
le  ringing  by  opening  his  circuit.     As  the  ringing  takes 


FIG.   2 — CIRCUIT  SYSTEM 

lace  when  the  calling  party's  circuit  is  open,  the  calling 
tation  has  no  effect  in  shunting  the  line. 

A  switchboard  circuit  system  invented  by  Mr.  E.  R. 
lobbs,  of  Buhl,  Idaho,  is  of  the  two-wire,  common-battery 
(■pe,  it  having  been  the  designer's  endeavor  to  arrange 
uch  a  circuit  system  so  that  the  line  will  be  free  from 
licks  upon  the  response  of  the  operator  and  further  so 
lat  there  will  be  no  chattering  of  the  cut-oft'  relay  during 
inging.  Fig.  2  shows  how  this  is  accomplished  by  making 
le  cut-oft  relay  close  the  connections  to  the  jacks  before 
[^vering  the  line  relay  connections,  and  by  associating  the 
ut-olif  relays  between  the  tip  side  of  the  line  and  ground, 

hile  all  ringing  currents  are  applied  upon  the  ring  side 
f  the  line.  A  further  feature  of  the  system  is  the  establish- 
lent  of  the  "busy"  condition  upon  the  jack  sleeves  as  soon 
s  a  calling  subscriber  lifts  his  receiver.  This  is  acconi- 
lished  through  an  auxiliary  contact  of  the  line  relay. 

.\nother  circuit  system  for  common-battery  multiple 
witchboards  has  been  patented  by  Messrs.  D.  L.  Temple, 
f  Chicago,  and  C.  L.  (loodrum.  of  Atlantic  City,  and  is 
ssigned  to  the  American  Electric  Company.  In  this  sys- 
;ni  two-wire  plugs  and  cords  are  used,  but  the  jack  wiring 
!  of  the  three-conductor  type.  The  line  relay  is  doubly 
round,  one  of  the  windings  alone  being  inserted  during  the 
ailing  condition.  This  winding  energizes  the  relay  and 
ghts  the  line  lamp.  Upon  the  insertion  of  a  plug  in  the 
ack  two  of  the  jack  springs  become  short-circuited,  thus 
lacing  the  two  windings  of  the  line  relay  in  parallel  and 
eleasing  the  armature  through  differential  action.  The 
upervisory  relays  are  three  in  number.  The  single  control- 
elay  circuit  is  completed  through  a  retardation  coil  placed 
etween  the  subscriber's  line  and  battery,  while  individual 
upervisory  relays  are  associated  with  the  plugs  on  the  tip 
ide  of  the  line.  The  control  relay  closes  both  supervisory 
amp  circuits,  while  each  supervisory  relay  serves  to  open 
he  corresponding  lamp  circuit. 

.■\  combined  fire-alarm  and  telephone  system  is  the  sub- 
ect  of  a  patent  granted  to  Mr.  W.  W.  Dean,  of  Chicago. 
I'he  usual  code-wheel  fire-alarm  apparatus  is  located  upon 
he  subscriber's  premises,  the  moving  code  wheel  serving 
o  introduce  current  impulses  upon  one  side  of  the  tele- 
)hone  line.  The  telephone  line  is  carried  through  a  triple- 
vound  induction  coil  at  the  central  office.  Two  of  the 
bindings  are  connected  into  the  respective  limbs  of  the 
ine  in  differential  relation.  The  third  winding  is  inductive 
')  that  one  of  the  line  winding  which  carries  the  code- 
vheel  impulses.  These  code-wheel  impulses  therefore  be- 
come induced  in  this  tertiary  winding,  the  terminals  of 
vliich  are  connected  to  a  relay  sensitive  to  such  impulses. 
rhe  contacts  of  this  relay  in  turn  control  the  circuit  of  the 
ilarm  bell  and  Morse  recorder. 

A  party-line  system  designed  by  Mr.  E.  R.  Corwin  is 
irranged  so  that  if  any  station  is  using  the  line  a  relay  of 
;"y  other  station  attempting  to  do  so  will  open  both  trans- 
nitter  and  receiver  circuits  of  the  offending  station. 


Letter  to  the  Editors 

Progress  of  the  Jovian   Order— The  Electrical 
Fraternity 

To  the  Editors  of  the  Electrical  World: 

SiKS:  The  elecrical  fraternity  now  known  as  the  Jovian 
Order  was  formed  at  Austin,  Tex.,  May  20,  1899,  having  a 
charter  membership  of  forty-four,  with  the  name  "The 
Order  of  Rejuvenated  Sons  of  Jove,"  and  as  an  emblem  a 
representation  ot  Lucifer  in  scarlet  upon  a  white  field.  At 
the  annual  meeting  lield  in  Pittsburgh  in  October,  1912, 
the  name  was  changed  to  the  "Jovian  Order,"  and  a  repre- 
sentation of  the  classical  head  of  Jove  surrounded  by  a 
circle,  with  the  words  "The  Jovian  Order"  and  "Co-opera- 
tion," was  adopted  as  an  alternate  emblem. 

Statistics  are  at  best  but  barren  reading,  yet  it  is  be- 
lieved that  the  figures  in  the  accompanying  table  are  not 
entirely  devoid  of  interest  to  men  associated  with  tiie  elec- 
trical industry.  They  have  at  least  the  merit  of  being  given 
in  this  manner  for  the  first  time.  They  shcrw  in  concrete 
form  the  progress  of  the  order  in  gaining  candidates  and 
emphasize  clearly  the  struggles  of  its  early  days. 

DATA  ON   JOVIAN    MEMBERSHIP 


NUMERICAL    DESIGNATION    OP 

Jovian 

DATE 

NEW  MEMBERS 

Period. 

Year 

Number 

From 

To 

Potentials 

Admitted 

First 

5-20-99 

10-15-99 

1  to           44 

44 

Second .... 

10-16-99 

10-15-00 

45  to           56 

12 

Third 

10-16-00 

10-15-01 

57  to           66 

10 

Fourth. . .  . 

10-16-01 

10-15-02 

67  to         103 

37 

Fifth 

10-16-02 

10-15-03 

104  to         116 

13 

Sixth 

10-16-03 

10-15-04 

1 1  7  to         178 

62 

10-16-04 

10-15-05 

179  to        219 

41 

Eighth.... 

10-16-05 

10-15-06 

220  to        5  78 

359 

Ninth 

10-16-06 

10-15-07 

579  to    1,128 

550 

Tenth 

10-16-07 

10-15-08 

1.129  to    1,812 

684 

Eleventh. . 

10-16-08 

10-15-09 

1.813  to    2.490 

678 

Twelfth.  .  . 

10-16-09 

10-15-10 

2,491  to    3,548 

1.058 

Thirteenth 

10-16-10 

10-15-11 

3,549  to    4,865 

1.317 

Fourteenth 

10-17-11 

10-15-12 

4.866  to     8.400 

3.535 

Fifteenth. . 

(6i  months 

expired) 

8.401  to  10.407 

2,007 

The  Jovian  Order  is  not  on  trial,  with  need  to  justify  its 
existence,  and  it  requires  no  defense.  However,  individuals 
who  have  not  had  opportunity  to  perfect  their  knowledge  of 
its  aims  and  work  may  question  its  right  to  expect  their  co- 
operation and  support.  To  any  doubt  felt  by  these  the 
record  as  indicated  in  the  table  should  be  more  than  suf- 
ficient reply.  When  ten  thousand  men  of  one  industry  sup- 
port a  cause  that  has  survived  the  test  of  fourteen  years,  the 
doubter  may  safely  embrace  it  without  strict  examination. 
If,  however,  numbers  alone  fail  to  convince,  an  investiga- 
tion of  the  personnel  of  this  vast  membership  would  surely 
do  so,  revealing  as  it  would  that  included  in  the  roll  are 
not  alone  those  of  humble  position  and  influence  but  numer- 
ous influential  and  learned  men  active  in  making  history  in 
the  electrical  industry  to-day.  All  the  men  in  the  profes- 
sion having  national  and  international  fame,  with  few  ex- 
ceptions, are  Jovians.  The  Jovian  roster  in  each  city  in- 
cludes the  men  of  large  achievement  there,  the  executives 
of  central  stations,  street  railways,  telephone,  manufactur- 
ing and  jobbing  companies,  all  meeting  upon  common 
ground  under  the  mantle  of  Jovianism. 

Concerning  the  serious  purposes  of  Jovianism  for  the 
enlightenment  of  those  who  still  have  the  erroneous  impres- 
sion that  it  plays  a  part  no  deeper  than  that  of  first  come- 
dian in  the  drama  of  electrical  development,  no  more 
convincing  argument  of  the  earnestness  and  sterling  char- 
acter of  Jovian  tenets  can  be  found  than  the  slogan  of  the 
order:    "All  together,  all  the  time,  for  everything  electrical," 
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■  lul  its  avowed  purposes,  as  ii)cori>oratcd  in  its  constitution, 
as  follows: 

"llic  foniulalion  of  the  Jovian  Order  was  inspired  by  a 
<lcsirc  to  bring  tlie  devotees  of  the  science  of  electricity  and 
of  its  kindred  schools  into  a  closer  communication  and  com- 
paiiiiinship,  to  the  end  that  information  and  learning  might 
lie  more  generally  and  effectually  diffused;  that  love  and 
pride  of  profession  might  be  instilled  in  every  heart, 
brotherly  feeling  engendered,  and  that  ties  and  links  be 
forged  at  the  anvil  of  \  iilcan  which  shall  lengthen  until 
the  cham  encircles  the  globe,  thus  cementing  forever  its 
inemliership  in  a  common  hind  of  interest,  wliich  shall  in 
elude  the  loftiest  savant  and  the  humblest  aspirant. 

"The  object  of  this  order  is  the  cultivation  of  tlie  spirit 
of  fraternity  and  good-fellowship,  from  whicli  may  be 
evolved  practical  plans  of  conmiercial  co-operation  for  the 
promotion  and  popularization  of  electricity  in  the  worlds 
work." 

Surely  the  above  is  broad  enough  to  satisfy  the  most  am- 
bitious of  commercial  Don  Juans. 

As  stated  in  that  part  of  the  Jovian  constitution  just 
quoted,  the  prime  object  of  the  order  is  to  bring  together 
upon  common  ground  the  men  engaged  in  electrical  and 
kindred  industries;  to  bring  them  together  in  such  a  manner 
and  amid  such  surroundings  that  the  too  frequent  suspicions 
and  animosities  which  impede  and  embitter  much  of  our 
conmiercial  intercourse  may  be  forgotten,  that  the  path  to 
profitable  industrial  co-operation  will  be  opened  by  social 
commingling  and  made  easy  to  traverse  to  the  ultimate  goal 
of  pleasure  and  profit  in  the  labor  of  every  worthy  man. 

The  most  efficient  agent  for  the  realization  of  this  object, 
at  one  time  considered  merely  a  Utopian  dream,  is  the 
"Jovian  league"  or  "Jovian  luncheon  club."  There  are  to- 
day in  active  operation  fifty-one  of  the  leagues,  avowedly 
Jovian,  in  nearly  all  the  large  cities  in  United  States  and 
Canada,  and  probably  six  or  seven  "electrical  clubs"  not 
including  the  word  "Jovian"  in  their  names  but  owing  their 
existence  to  the  order,  with  their  officers,  committees  and 
members  largely  Jovian.  The  roster  of  the  leagues  vary 
from  ^o  to  500.  a  conservative  average  being  slightly 
more  than  100. 

These  clubs  are  not  of  a  "hit  or  miss"  character,  with  no 
more  worthy  object  than  an  excuse  to  assemble  men  oc- 
casinnallv  at  lundieon.  lint  all  have  definite  schemes  of  o;)cr;i- 
tion  and  thorotsgh  organization.  In  a  majority  of  the  clubs 
the  local  Jovian  statesman  is  the  presiding  officer,  although 
this  practice  is  not  made  obligatory  by  the  rules  of  the 
order.  The  executive  management  is  undertaken  by  a  presi- 
dent, a  vice-president,  a  secretary-treasurer  and  an  execu- 
tive conmiittec  of  five.  The  work  outlined  by  them  is  ac- 
complished usually  by  entertainment,  reception,  publicity, 
public  affairs  and  other  committees  appointed  by  the  presi- 
dent and  made  up  of  the  most  influential  and  active  men  of 
the  local  electrical  industry. 

Without  exception  in  every  city  where  these  leagues  have 
been  pnt  in  active  operation  there  has  been  evident  at  once 
a  marked  improvement  in  electrical  trade  conditions.  They 
have  proved  the  value  of,  generated  and  fostered  the  "get- 
together"  doctrine,  have  stopped  or  at  least  abated  destruc- 
tive competition  and  price-cutting,  and  by  bringing  men  of 
the  same  industry  together  socially  to  discuss  their  affairs 
in  a  friendly  spirit  have  eliminated  much  bitterness  and 
antagonism.  Specific  examples  could  be  cited  where  these 
clubs  have  been  the  direct  cause  of  a  funeral  ceremony 
over  the  hatchet  that  had  for  years  ruthlessly  chopped  the 
pleasure  and  profit  from  the  rehfions  between  the  central 
station,  the  contractor  and  the  dealer. 

At  meetings  of  the  Jovian  leagues,  held  weekly  or  bi- 
weekly, educational  possibilities  are  not  overlooked,  it  being 
the  duty  of  tlie  entertainment  crnimittees  to  furnish  speak- 
ers for  thirty-minute  after-luncheon  talks  on  subjects  of 
interest  to  the  members.  These  talk?  have  resulted  in  the 
dissemination  of  much  useful  information  and  have  served 


as  a  clearing  house  for  the  exchange  of  ideas  and  the  dis- 
cussion of  problems  of  the  profession  or  of  local  conditionj. 

In  several  cities  the  leagues  through  their  public  affairs 
committees  have  originated  and  are  pushing  to  consumma- 
tion legislation  which  will  greatly  benefit  the  electrical  in- 
dustry locally.  In  other  cities  the  leagues  are  co-operating 
with  local  civic  bodies  in  campaigns  for  the  advancement  of 
movements  conducive  to  the  public  good,  thus  in  a  broad 
manner  furthering  their  own  interests  anrl  bringing  the 
whole  electrical  industry  into  even  higher  repute.  The  com- 
mittees have  been  successful  in  securing  much  desirable 
publicity  in  the  daily  press  throughout  the  United  States  and 
Canada,  as  well  as  in  the  technical  electrical  publications, 
the  latter  being  exceedingly  generous  in  recording  the  ef- 
forts of  the  order. 

Conceding  the  advantages  of  affiliation  with  the  order, 
a  number  of  the  most  powerful  electrical  leagues,  not  origi- 
nally organized  as  Jovian  bodies,  have  adopted  new  con- 
stitutions making  them  such  or  have  reached  the  same  re- 
sult by  consolidation  wMth  the  local  Jovian  club.  Notable 
examples  of  this  condition  are  to  be  found  in  Pittsburgh, 
St.  Louis,  Cleveland  and  San  Francisco.  In  some  cities 
there  still  exist  separate  organizations,  but  it  is  hoped  and 
believed  that  they  too  will  eventually  realize  the  greater 
strength  of  one  concrete  body  supported  by  an  international 
order  more  than  ten  thousand  strong. 

The  past  and  present  officers  of  the  Jovian  Order  art 
fully  cognizant  of  the  tremendous  possibilities  for  prac- 
tical benefit  to  the  electrical  industry  inherent  in  the  Jovian 
luncheon  leagues  and  feel  that  in  the  further  development 
and  rounding  out  of  the  present  system  of  operating  them 
lies  the  assured  realization  of  Jovian  doctrines.  Fvery  pos- 
sible effort  is  being  made  to  foster  and  encourage  the  ex- 
isting clubs  and  others  are  being  organized  wherever  the 
Jovian  membership  is  sufficiently  large.  There  will  be  not 
fewer  than  sixty-five  active  clubs  reporting  to  the  order  at, 
the  expiration  of  this  Jovian  year. 

If  a  contingency  should  ever  arise  where  it  would  be 
beneficial  to  the  electrical  industry  to  put  into  effect  a 
gigantic  educational  campaign  or  jjowerful  concerted  cffori 
for  certain  national  legislation,  the  trained  and  efficient 
artillery  of  these  clubs  can  be  simultaneously  brought  intc 
action  with  a  resultant  cannonade  that  will  prove  irresistible 

At  first  limited  to  the  confines  of  Texas,  then  spreading 
over  the  entire  United  .'^tates,  the  Jovian  Order  continue; 
to  press  onward  and,  although  often  spoken  of  as  a  "na 
lional"  body,  has  long  since  graduated  into  the  internationa 
class  through  its  Canadian  and  Mexican  chapters. 

The  order  publishes  a  monthly  magazine,  known  as  T/n 
Jovian  Bulletin,  of  from  thirty-two  to  fifty-two  pages 
printed  upon  good  paper,  profusely  illustrated  with  half 
tone  engravings,  containing  a  complete  record  of  all  thi 
happenings  within  the  order  and  all  news  which  can  b< 
gathered  concerning  the  activities  of  Jovians  in  Jovian  worl 
or  otherwise.  Data  concerning  conventions,  a  free  employ 
ment  bureau,  an  "exchange"  for  the  interchange  of  idea 
and  text  matter  of  general  interest  are  also  included.  Thi 
magazine  is  mailed  without  charge  of  any  kind  to  eacl 
member  of  the  order  on  the  twenty-fifth  of  each  month. 

Now  to  sum  up,  and  it  shall  be  but  a  brief  conclusion: 

First,  the  Jovian  Order  has  a  well-defined  purpose,  hi; 
and  broad  and  sincere,  and  practical  enough  with  relation  !■ 
the  betterment  of  trade  conditions  in  the  electrical  industr 
amply  to  justify  its  existence  and  the  steadfast  support  0 
every  man  having  the  welfare  of  that  industry  at  heart. 

Second,  its  methods  of  accomplishing  this  purpose  hav 
improved  and  strengthened,  its  membership  has  increase 
and  its  organization  has  been  better  perfected  with  eac 
succeeding  year,  until  now  beyond  any  doubt  it  is  a  sta 
sturdy  enough  to  support  him  who  will  use  it  honestly  t 
his  coveted  goal  and  to  a  better  understanding  of  himse 
and  his  fellow-man. 

St.  Louis.  Mo.  Ell  C-  Bennett 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Locating  Defective  Turbine  Ventilation  Graphically 

The  accompanying  chart  taken  from  a  Foxboro  record- 
ing thermometer  installed  in  the  power  plant  of  the  Jenckes 
Spinning  Company  at  Pawtucket.  R.  I.,  illustrates  how  by 
:lose  observation  of  such  records  serious  troubles  in  oper- 
ation may  be  forecast  and  often  prevented.  The  thermom- 
eter is  installed  in  the  field  of  a  looo-kvv  turbo-generator. 
On  the  day  shown  an  abnormal  increase  in  temperature 
Dccurred  between  8  a.  m.  and  9  a.  m.,  soon  attracting  the 
attention  of  the  operating  force.  Search  for  the  trouble 
disclosed  that  the  screen  on  the  turbine  fresh-air  intake 
autside  the  power  plant  building  was  clogged  with  lint.  As 
5oon  as  the  latter  was  removed  the  temperature  dropped 
12  deg.  and  after  a  second  cleaning  a  further  6-deg.  drop 
ivas  obtained.     On  account  of  the  increased  load  the  tem- 


THERMOMETER   CHART 

fierature  rose  to  112  deg.  at  about  2  p.  m.,  later  falling  to 
:he  normal  as  the  output  was  reduced,  the  plant  being 
Jperated  day  and  night.  By  the  use  of  this  recorder,  which 
ivas  built  by  the  Industrial  Instrument  Company,  Foxboro, 
Mass.,  the  textile  plant  was  saved  a  possible  interruption  of 
J  costly  character. 


Requirements  for  Efficient   Burning  of  Oil  Fuel 

By  R.  T.  Strohm 

The  first  essentia!  for  the  successful  burning  of  crude  oil 
3r  fuel  oil  is  that  it  must  be  atomized  or  broken  up  into  a 
line  spray  or  mist ;  next,  it  must  be  thoroughly  mixed  with 
1  sufficient  amount  of  air  to  insure  its  complete  combustion, 
»nd,  finally,  the  combustion  must  take  place  in  a  furnace 
3f  suitable  size  and  shape.  These  three  requirements  must 
3e  met  in  every  power  plant  in  which  liquid  fuel  is  to  be 
jsed. 

When  crude  oil  was  first  tried  as  a  fuel  for  steam  boil- 


ers, attempts  were  made  to  burn  it  by  running  it  into 
shallow  pans  and  igniting  its  surface.  This  was  simply 
following  the  old  methods  applied  in  the  case  of  coal.  For, 
as  the  coal  was  spread  out  in  the  form  of  a  bed  of  fairly 
uniform  thickness  on  the  grates,  so  was  the  oil  spread  out  in 
a  shallow  sheet.  This  method,  however,  was  wholly  un- 
satisfactory and  unsuccessful  and  was  soon  abandoned. 
The  reason  for  'its  failure  was  that  oil  differs  so  greatly 
from  coal. 

With  coal  the  effect  of  the  heat  is  to  drive  off  the  vola- 
tile matter  in  the  form  of  gases,  which,  mixing  with  the  air 
passing  through  the  bed  of  fuel,  burn  and  generate  suffi- 
cient heat  to  ignite  the  solid  carbon  remaining  on  the 
grates.  This  bed  of  burning  carbon  then  furnishes  the  heat 
required  to  ignite  succeeding  charges  of  fresh  fuel. 

With  oil,  there  is  no  incandescent  bed  of  fuel.  The  oil 
does  not  burn  in  the  liquid  form.  Before  it  can  burn  it 
must  be  changed  to  a  vapor,  or  volatilized,  and  this  is  done 
by  the  action  of  heat.  The  action  may  be  illustrated  by 
the  burning  of  a  common  wax  candle. 

When  the  wick  of  a  candle  is  lighted  the  heat  due  to  the 
burning  melts  some  of  the  wax  just  below  the  flame,  and 
the  melted  wax  is  at  once  carried  up  the 
wick  by  capillary  action.  As  it  comes 
closer  to  the  flame  it  grows  hotter  and 
hotter,  until  at  length  it  reaches  the  boil- 
ing point  and  passes  into  vapor.  This 
vapor  mixes  with  the  air  and  thus  forms 
a  combustible  mixture,  which  burns  above 
the  tip  of  the  wick.  Part  of  the  heat 
due  to  its  burning  is  used  to  melt  and 
vaporize  more  of  the  wax,  and  the  burn- 
ing is  thus  rendered  a  continuous  process. 

It  will  be  observed  that  the  flame  of  a 
candle  varies  in  color.  Just  around  the 
tip  of  the  wick  there  is  nothing  to  be  seen. 
This  transparent  section  a  is  the  vaporized 
wax,  before  it  has  had  a  chance  to  inix 
with  air  and  burn.  Around  this  is  another 
transparent  section  b  that  has  n  bluish 
tinge.  Here  the  vapor  has  mixed  with 
being  partly  burned.  Farther  up,  there 
tunity  for  the  mixing  of  a  sufficient  quantity  of  air,  and  the 
flame  there  becomes  yellow  or  yellowish  white. 

That  part  of  the  flame  that  is  tinged  with  blue  indicates 
incomplete  combustion,  because  the  supply  of  oxygen  in  the 
air  that  mixes  with  the  vapor  is  not  sufficient  to  burn  the 
carbon  to  dioxide.  This  portion  of  the  flame  does  not  have 
so  high  a  temperature  as  the  yellowish  portion  where  the 
combustion  is  complete. 

As  a  further  e.xperiment  to  show  that  the  crude  oil  will 
not  burn  in  the  liquid  form,  a  live  coal  or  a  blazing  stick 
may  be  dropped  or  thrust  into  a  vessel  containing  the  oil. 
Instead  of  firing  the  oil,  the  live  coal  will  be  quenched  or 
the  flame  of  the  stick  will  be  extinguished  by  the  oil,  for 
the  simple  reason  that  the  oil  is  vaporized  so  slowly  that 
the  inflammable  gas  produced  is  not  sufficient  to  support 
continuous  cnmbustion. 

The  object  of  atomizing  the  oil,  or  dividing  it  into  a  fine 
mist  or  spray,  can  now  be  understood.  By  separating  the 
body  of  oil  into  a  great  number  of  fine  particles,  each  par- 
ticle will  have  its  surface  exposed  to  the  heat  and  will  be 
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more  nadily  vaporized  than  a  large  bulk  of  oil.  Tiic  liner 
the  mist  or  spray,  tlie  more  easily  will  the  vaporizing  occur. 
Ihis  can  be  shown  by  a  very  simple  example,  ll  oil  is 
broken  up  into  a  series  of  drops  each  o.l  in.  in  diameter, 
the  ratio  of  the  surface  area  to  the  volume  of  each  drop 
is  sixty  to  one.  But  if  the  drops  are  o.ot  in.  in  diameter, 
the  ratio  of  ana  to  volume  is  600  to  1.  That  is,  a  drop  of 
oil  o.oi  in.  in  diamcicr  will  expose  ten  times  as  much  sur- 
face per  unit  volume  as  a  drop  0.1  in.  in  diameter.  I  he 
liner  the  particles,  therefore,  the  greater  will  be  the  amount 
of  external  surface  per  unit  volume  exposed  to  the  action 
of  the  heat  and  the  more  rapidly  will  the  oil  turn  to  vapor. 

When  the  oil  has  been  properly  vaporized,  it  must  be 
thoroughly  mixed  with  air  in  the  correct  proportion  to 
produce  coiniiliie  combustion.  This  may  be  done  by  allow- 
ing the  air  to  enter  the  furnace  through  openings  in  the 
floor  or  the  ash-pit,  somewhat  after  the  manner  in  which  it 
is  admitted  to  the  furnace  of  a  coal-burning  boiler.  Again, 
it  may  be  admitted  through  the  same  opening  as  those 
through  which  the  burners  are  introduced,  in  which  case 
the  air  sweeps  over  the  burners.  But  it  is  more  than  prob- 
able that  both  methods  will  be  used  at  one  time,  so  that 
part  of  the  necessary  air  will  be  admitted  by  each. 

The  third  requirement  for  the  efficient  use  of  oil  fuel  is 
a  furnace  of  suitable  design  and  construction  in  which  the 
combustion  may  take  place.  The  common  furnace  used  for 
solid  fuel  will  not  ordinarily  answer  the  purpose  without 
•■ilterations. 

The  coal-burning  furnace  can  be  fired  intermittently,  for 
there  is  always  a  bed  of  incandescent  fuel  on  the  grates,  so 
that  when  the  fresh  coal  is  added  the  incandescent  portion 
will  fire  the  green  fuel.  But  the  injection  of  the  liquid 
fuel  is  continuous,  and  the  conversion  of  the  freshly  ad- 
mitted oil  from  the  liquid  to  the  gaseous  state  must  be 
accomplished  by  a  part  of  the  heat  of  the  oil  that  was 
burned  just  before.  As  there  is  no  fuel  bed.  the  heat 
must  be  stored  in  the  lining  of  the  furnace.  In  other 
words,  the  furnace  is  lined  with  firebrick,  which  becomes 
highly  heated  and  acts  as  a  heat  reservoir  and  equalizer. 

The  chamber  in  which  the  combustion  of  the  liquid  fuel 
takes  place  should  not  be  bounded  by  cold  metal  surfaces. 
For  if  the  partly  burned  gases  strike  such  surfaces  they 
will  be  chilled,  combustion  will  be  checked,  and  there  will 
be  a  loss  of  heat  and  probably  the  formation  of  smoke.  By 
having  the  combustion  occur  in  a  firebrick  furnace,  how- 
ever, the  chilling  is  prevented,  and  when  the  gases  have 
been  burned  completely  they  may  be  led  against  the  boiler 
tubes  and  surfaces  without  danger  of  producing  smoke. 


it  is  shut  down.  A  screen  like  that  shown  in  the  sketch 
should  be  installed  on  the  approach  side  of  every  large 
high-speed  pulley  in  which  a  limb  is  likely  to  get  caught 
.Such  a  screen  will  arrest  the  member  before  it  can  be 
crushed  between  belt  and  wheel. 


Safety  Screen  Protection  A^inst  Moving  Belt 

In  the  older  plants  of  the  country  there  exist  no  more 
dangerous  conditions  than  those  about  the  moving  belts  so 
generallv  employed  in  stations  designed  twenty  years  ago. 


Rotating  Strainer  for  Condensing-Water  Intake 

An  unusual  form  of  rotary  strainer-screen  is  employed 
in  the  condenser-intake  lines  of  the  famous  Deptford  cen- 
tral station,  London,  the  design  having  been  made  by  the 
engineers  of  the  London  Electric  Supply  Corporation, 
which  operates  the  plant.  The  strainer  proper  consists  of 
a  drum,  perforated  with  many  small  holes,  which  rotates 
in  a  cast-iron  housing  at  the  rate  of  about  3  r.p.m..  being 
driven  from  the  centrifugal-pump  shaft  through  reduction 
gearing.  Leaves,  straw  or  other  debris  entering  with  the 
water  adhere  to  the  outside  of  the  drum,  and  are  removed 
by  a  fixed  scraper,  the  position  of  which  is  seen  in  the 
figure.  This  is  adjusted  so  as  to  have  a  "shaving"  action 
on  the  drum  surface,  so  that  any  solid  matter  may  also  be 
effectively  removed.     Thence  it  gravitates  through  a  duct 

Rotating  Drum^ 


S.\KKIV    SCREEN     FOR     MOVING     UF.I.T 

1  here  arc  attendants  to-day  who  will  reach  into  these  man- 
killers  and  wipe  oflF  the  pulley  surfaces  while  belts  and 
pulleys  are  running  at  full  speed.  A  little  lapse  or  careless- 
ness, and  the  man's  sleeve,  or  his  rag  and  hand,  may  be 
drawn  between  pulley  and  belt,  tearing  the  arm  from  its 
•j'lcket  and  probably  killing  the  man.  The  best  rule,  of 
■iurse,  is  the  positive  one  of  handling  the  pulley  only  when 


R0T.\TING    STRAINER-SCREE.V 

at  the  back  of  the  scraper  into  the  lower  part  of  the  1 
ing  which  acts  as  a  settling  chamber.     From  this  it  i~ 
turned  to  the  river  through  a  sludge  valve,  connected  to  inc 
return  pipe  from  the  condensers,  and  opened  either  auto- 
matically or  by  hand. 

These  rotating  screens  were  built  in  the  corporation's 
own  shop  and  represent  the  fruit  of  many  experiments. 
They  have  given  satisfactory  results  and  in  initial  cost 
represent  about  one-third  of  the  investment  required  for 
other  strainers. 


Where  Step-up  Transformation  Would  Not  Pay 

\\"e  have  a  prospective  160-kw  load  in  60-cycle.  three-phase  inductioD 
motors  located  3300  ft.  from  our  plant  which  generates  at  480  volts.  What 
size  cable  will  we  have  to  install  to  carry  this  load,  or  would  it  pay  to 
use  step-up  and  step-down  transformers?  The  allowable  power  loss  is  8 
per  cent  to  the  440-voU  motor  terminals-  C.  E.  F. 

To  deliver  160  kw  at  440  volts  requires  .210  amp  per  phase 
at  unity  power-factor;  or  263  amp  per  phase  allowing  80 
per  cent  power-factor  for  inductive  load.  With  8  per  cent 
power  loss  allowed  for  the  entire  line,  the  loss  per  phase 
wire  would  be  4267  watts.  With  a  current  of  263  amp  this 
loss  will  result  from  a  resistance  of  0.0625  ohms,  repre- 
sented by  each  3300-ft.  line  conductor.  Hence  our  con- 
ductor should  have  a  resistance  of  0.019895  ohms  per  1000 
ft.  of  length.  Now  600,000-circ.  mil  cable  has  a  resistance 
of  0.0175  ohms  per  1000  ft.  and  will  therefore  fulfil  the  con- 
ditions. The  cost  of  such  a  440-volt  cable  would  be  less 
than  that  of  installing  transformers  alone,  not  including 
the  cost  of  the  high-tension  line. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the   World 


Generators,  Motors  and  Transformers 

Electrolytic  Iron  in  the  Construction  of  Electric  Ma- 
lines. — Max  Breslauer. — The  conclusion  of  his  paper  in 
hich  the  author  figures  the  saving  in  material  which  can 
;  obtained  iiy  the  use  of  electrolytic  sheet  iron  instead  of 
ley  steel  sheets  in  the  construction  of  transformers  and 
mamo-electric  machines.  This  saving  is  due  rather  to  the 
gher  permeability  of  the  electrolytic  iron  than  to  its  lower 
p^steresis  losses.  It  is  shown  that  in  transformer  design 
e  utilization  of  the  material  may  be  increased  by  from 
;  to  40  per  cent,     .\ttention  is  called  to  the  fact  that  losses 

electrolytic  iron  are  influenced  considerably  by  the  tem- 
Taturc  because  the  temperature  coefficient  of  electrolytic 
on  is  higher  by  50  per  cent  than  with  special  alloy  steel 
leets.  During  overload  machines  built  of  electrolytic  iron 
•e  less  liable  to  be  damaged  than  the  other  machines  since 
ith  increased  temperature  the  iron  losses  decrease.  In 
e  construction  of  direct-current  machines  electrolytic 
leet  iron  may  be  used  advantageously  in  the  yoke  only;  it 

thought,  however,  that  it  might  be  employed  advan- 
geously  also  for  the  commutatinn  poles. — Elek.  Zcit.. 
ine  19,  1913. 

Thrcc-Phasc  Commutator  Motors. — Schoenbuko. — An 
■tide  nn  the  use  of  the  three-phase  commutation  motor 
ir  driving  intermittently  operating  machines  in  steel  mills, 
c,  especially  for  rolling  mill  motors  and  crane  motors. — 
lek.  Zeit..  June  19,  1913. 

PiMse-Advancing. — An  account  of  the  discussion  which 
illowed  the  reading  at  Birmingham  of  the  paper  by  Kapp, 
tely  mentioned  in  the  Digest. — London  Electrician,  June 

'.  1913- 

Lamps  and  Lighting 

Fhictiintions  of  Caridle-Pozver  of  Alternating-Current 
amps. — G.  \V.  Meyer. — A  brief  article  on  the  fluctuation 
f  the  candle-power  during  one  period  of  an  alternating- 
irrent  incandescent  lamp.  The  fluctuation  effect  depends 
■)t  only  on  the  frequency  but  also  on  the  wave-form  of  the 
ternating  current.  To  suppress  the  flicker  effect  the  fila- 
ent  should  be  made  of  sufficiently  high  heat  capacity  or 
;actance  may  be  connected  in  series.  Some  references  to 
terature  on  the  subject  are  given. — Elek.  nnd  Masch. 
Vienna").  June  15,  1913. 

Ductile  Tungsten  Filaments. — A  note  on  three  recent 
ritish  patent  (5026.  5027  and  5028  of  1912).  of  J.  llubers 
t1  Julius  Pintsch,  A.-G.  The  first  specification  describes 
process  in  which  a  compound  of  tungsten  is  mixed  with 
ftween  i  per  cent  and  5  per  cent  of  an  oxide  or  an  equiva- 
:nt  proportion  of  a  compound  of  thorium  or  other  rare 
uth  metal,  an  alkaline  earth  metal  or  magnesium  or  zir- 
:)nium,  or  a  mixture.  The  mass  is  squirted  and  reduced  in 
ydrogen.  so  as  to  avoid  the  formation  of  crystalline  par- 
cles.  The  metals  are  finally  alloyed  together.  Likewise 
Dlloidal  tungsten  may  be  used.  In  the  second  specification 
rocesses  are  covered  for  compressing  the  preliminary  duc- 
le  filament,  obtained  as  above  described,  by  passing  it 
irough  drawstones  or  rollers  and  subjecting  it  to  drawing 
r  rolling.  .According  to  the  third  specification,  a  thick 
ire  or  rod  is  formed  from  the  paste,  as  in  specification 
126,  iqi2.  and  is  drawn  or  rolled. — London  Elcc.  Eng'ing. 
ine  26,  1913. 

,1  Ductile  Tungsten  Filaments. — -\  note  on  a  recent  British 
Went   (12,752,   1912)    of  M.   M.    ITuhers.   executrix   nf  the 


late  J.  Hubers,  and  Julius  Pintsch  A.-G.  The  carboniza- 
tion and  decarbonization  of  the  filaments,  produced  as 
above  in  a  reducing  atmosphere,  is  effected  with  filaments 
of  long  aggregate  length,  and  is  carried  out  in  one  step. 
The  filaments  are  cut  to  length  after  ductile  filaments  are 
obtained.— London  Elec.  Eng'ing,  June  26,  191 3. 

Draii'H  Tungsten  Filaments. — A  note  on  two  recent 
British  patents  (12,244  and  12,469,  1912)  of  C.  Gladitz.  In 
the  first  specification  a  construction  of  press  molds  which 
permits  of  pressing  the  bar  in  such  a  way  as  to  avoid  the 
possibility  of  cracking,  is  described.  The  tungsten  powder 
used  is  of  a  fluffy  character,  and  the  press  mold  simul- 
taneously releases  the  compressed  air  in  all  three  directions, 
so  that  it  can  expand  unrestrictedly.  The  second  specifica- 
tion deals  with  a  method  of  preparing  the  end  of  the  wire 
so  that  it  can  easily  be  inserted  into  the  draw-plate,  for 
drawing  into  filaments,  without  twisting  taking  place.  A 
long  tapering  of  the  wire  at  the  end  is  effected  by  treat- 
ment in  an  electrolytic  bath  containing  a  strongly  oxidizing 
electrolyte.  The  end  to  be  treated  is  stretched  and  hangs 
vertically  in  the  electrolyte ;  it  is  connected  as  the  cathode, 
and  is  gradually  withdrawn  upwards. — London  Elec. 
Eng'ing.  June  26,   1913. 

Generation,  Transmission  and  Distribution 

Capacity  of  Transmission  Line. — G.  P.  Markovitch. — 
The  first  part  of  a  long  mathematical  paper  in  which,  after 
a  general  introduction  on  the  capacity  of  transmission  lines 
and  the  definition  of  partial  capacities,  the  author  first  dis- 
cusses a  three-phase  line  with  the  three  conductors  sym- 
metrically arranged  and  then  passes  over  to  a  three-phase 
line  with  tlie  three  conductors  non-symmetrically  arranged. 
The  vector  diagrams  and  formulas  in  these  cases  are  given. 
The  article  is  to  be  continued. — FJek.  nnd  Masch.  (Vienna), 
June  22,  1913. 

Electric  Distribution  for  Mines. — J.  W.  Anson. — A  long 
abstract  of  a  paper  read  before  the  South  African  Institute 
of  Electrical  Engineers  giving  a  description  of  the  condi- 
tions likely  to  be  encountered  when  installing  an  electrical 
plant  in  the  South  African  mines,  and  advises  on  the  class 
of  plant  which  is  best  able  to  fulfill  these  conditions. — 
London  Electrician,  June  27,  1913. 

Preventing  Corrosion  in  Boilers. — .\n  illustrated  article 
on  the  Cumberland  process  in  which  iron  anodes  are  sus- 
pended in  the  water  contained  in  the  vessel  to  be  protected 
and  a  small  current  is  caused  to  flow  from  these  anodes 
to  the  metal  work  to  be  protected  as  cathode. — London 
Electrician,  June  27,  19T3. 

Traction 

London. — A.  J.  Law.son. — .\x\  article  giving  statistical 
data  of  London  passenger  traffic  in  the  past  year  and  for- 
mer years  on  the  London  County  Council  tramways,  the 
Metropolitan  electric  railways,  and  motor  omnibuses.  A 
comparison  of  fares  is  given  as  well  as  some  data  of  cost  of 
operation  of  motor  omnibuses. — London  Electrician,  June 
27.  T913. 

Installations,   Systems   and  Appliances 

.'iusfria-Hungary.  —  Emil  H"nigmann.— Continuation 
and  conclusion  of  his  long  statistical  article  containing 
manv  tables  mi  the  condition  of  the  electrical  industries  in 
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Auslrin-iliiiig:iry  ami  iiiiimrl  aiiij  txport  trailo. — lUck.  iiiiil 
Masch.  (\  reiiiia  ).  jiiMi-  K  ;iMil   15,  ic)i,v 

WireH,  \VirinK  and  Conduits 

Copper  and  Alumvium  c  Mcs. — B.  Wei.doukn.— A  loii^; 
abstract  of  a  paper  read  liciorc  the  ( l*ritisli »  Institute 
nf  .MiniriK  luiKinecrs.  The  authur  alter  dealing  witli 
the  mechanical,  physical  and  electrical  properties  of  alumi- 
miiu  and  copper,  gives  ligiires  showing  the  cost  of  each  for 
various  systems  of  electrical  transmission.  In  a  table  is 
v;iveti  a  comparison  of  the  physical,  mechanical  and  elec- 
trical properties  of  ahmiinum  and  copper.  It  is  stated  that 
so  far  aluminum  cables  have  iiut  been  used  in  Hritish  mines, 
■•"rom  a  table  giving  a  comparison  of  prices  nf  medium- 
prcsssurc  three-core  copper  and  aluminum  cables  with 
paper  insulation  and  lead  sheath  for  three-phase  currents  it 
appears  that  the  aluminum  cable  is  the  cheaper  (a)  in  plain 
lead-sheathed  cables  whenever  aluminum  wire  bars  are  less 
than  $110  per  ton  above  the  price  of  copper  bars;  (b)  in 
-ingle-wire  armored  cables  whenever  aluminum  wire  bars 
.ire  less  than  $50  per  ton  above  the  price  of  copper  bars: 
(c)  in  double-wire  armored  cables  whenever  aluminum 
wire  bars  are  lower  in  price  than  copper  bars.  Another 
table  gives  a  comparison  of  prices  of  medium-pressure 
single-core  copper  and  aluminum  cables  with  paper  insula- 
tion and  lead  sheath,  and  it  is  shown  that  for  plain  lead- 
sheathed  cables  aluminum  cables  are  less  expensive  than 
copper  cables  if  the  aluminum  wire  bars  cost  less  than 
$Jio  per  ton  above  the  price  of  copper  wire  bars.  A  simi- 
lar comparison  is  given  for  analogous  cables  with  bitumen 
insulation.  Another  comparison  is  made  between  0.20  sq. 
ill.  paper-insulated  three-core  3000-volt  copper  conductor, 
leail-sheathed  and  double-wire  arnir.red  cable  470  yd.  long 
with  its  equivalent  aluminum  cable  and  it  is  found  that  in 
this  case  the  aluminum  cable  cannot  compete  either  in  price 
(ir  in  weight.  Finally  overhead  lines  are  discussed,  'i'he 
first  cost  of  overhead  transmission  lines  of  stranded  alumi- 
num conductors  of  o.io  sq.  in.  sectional  area  and  upwards, 
with  spans  up  to  400  ft.  (the  maximum  usually  employed  in 
the  United  Kingdom"),  is  less  than  for  lines  of  copper  con- 
ductors. A  comparison  of  the  cost  of  a  6600-volt,  three- 
phase.  25-cycle  line  to  carry  1000  kw  for  ten  miles  under 
British  conditions,  constructed  of  copper  and  aluminum,  is 
given.  This  shows  an  approximate  saving  of  16.5  per  cent 
in  favor  of  aluminum.  An  account  of  the  discussion  which 
lollowcil  the  paper  is  also  given. — London  Electrician. 
June  20,  1913. 

hiiprc:^iialc(l  Poles. — R.  Xowotny. — An  article  on  the 
lieliavior  of  different  kinds  of  wood  when  subjected  to  im- 
pregnating processes  and  on  the  modification  of  impregnat- 
ing processes  required  to  get  equally  good  poles  from  dif- 
ferent kinds  of  wood. — Elek.  und  Masch.  f Vienna"),  June 
i.s.  i()i3. 

Electrophysics  and  Magnetism 

Multiple  Reflection  of  Short  Electric  IVares  from  Screetis 
'i  .Meliillie  Resonators. — W.  L.  Severingh.sus  and  \\'.  S. 
\'f,i..ms. — The  results  of  nuiltiple  reflection  of  electric  waves 
from  selective  resonator  screens  are  very  similar  to 
those  111  multiple  or  selective  reflection  in  the  infra-red. 
Multiple  reflection  affords  a  practicable  and  easy  method  of 
obtaining  short  electric  waves  having  a  very  definite  period, 
less  damped  than  the  oscillator  and  free  from  "mirror 
action"  and  other  disturbing  influences.  The  damping 
coefficient  for  resonators,  whose  width  was  negligible  com- 
pared to  their  length,  was  found  to  be  about  0.15,  which 
igrces  with  the  theoretical  value,  whereas  the  experi- 
mentally determined  coefficient  is  about  1.4  for  the  Righi 
>  ilirator.  Resonators  can  be  made  to  oscillate  in  their 
lirst  overtone;  that  is,  with  a  frequency  twice  that  of  the 
fundamental. — Phys.  Reziew.  June.  1913. 

The  Reflection  of  the  X-Rays. — H.  G.  J.  Mosei.ey  and 
<~.  G.  Darwin. — An  account  of  an  experimental  investiga- 
tion, the  chief  results  of  which  are  :is  follows:   X-rav?  "re- 


llecled"  from  crystals  have  the  general  properties  of  ordi- 
nary X-rays.  The  radiation  from  an  X-ray  tube  with 
platinum  target  is  of  two  kinds,  (A)  radiation  of  indefinite 
wiive-length,  analogous  to  white  light,  and  (B)  five  types  of 
monochromatic  radiation,  probably  characteristic  of  the 
platinum.  The  radiation  (A)  is  reflected  at  all  angles  ul 
incidence.  The  reflection  has  been  studied  at  different 
angles,  and  the  results  have  been  interpreted.  Kaclbol  the 
radiations  (B)  is  reflected  only  at  special  angles.  Ihcsc 
angles  have  been  measured  with  three  crystals,  and  the  re- 
sults are  in  good  agreement  with  the  simple  theory  deduced 
from  the  principle  of  interference.  .\n  attempt  is  made  to 
estimate  the  distribution  of  energy  in  the  wave-lengths  for 
the  general  X-rays. — Philos.  Ma);..  July,  ii>i3. 

Electrochemistry  and  Batterieb 

Constitution  of  Atoms  and  Molecules. — .Xiueki    t  .  (  ke- 
HORE. — A  long  and  very  elaborate  paper  on  the   formation 
of  the  molecules  of  the  elements  and  their  compounds,  with 
atoms  as  constituted  on  the  corpuscular-ring  theory.     The 
author  starts  from  J.  J.  Thomson's  hypothesis  of  the  con- 
stitution of  an  atom  of  a  mass  of  positive  electrification 
within  which  negative  electrons  are  revolving.     .According 
to  the  number  of  electrons  in  an  atom  there  are  more  or 
less  rings  of  electrons  in  an  atom.    The  various  configura- 
tion   for    I    to    100   electrons   are   given   in    a   table.     The 
author  then  describes  experiments  in  which  he  tried  to  imi- 
tate the  forces  acting  between  the  electrons  in  an  atom  and 
studied    their    resulting    configuration.      In    his    model   the 
electrons    were    represented    by    spheres   charged    electro- 
statically and  each   sphere  was   suspended  as  a  pendulum 
from  ;i  common  point  by  long  conducting  fibers  or  wires. 
If  the  deflection  is  small  compared  with  the  length  of  the 
pendulum,  so  that  the  value  of  the  angle  does  not  differ 
appreciably  from  its  sine,  the  force  of  gravity  tends  to  re- 
turn each  sphere  to  the  center  or  lowest  point  with  a  force 
proportional  to  the  deflection,  and  by  this  means  the  posi- 
tive electrostatic   sphere   in  the  atom   is   simulated  by  the 
weight  of  the  spheres.     If  the  spheres  are  equally  charged 
with  electricity  of  the  same  kind  and  the  distance  between 
adjacent  spheres  is  large  compared  with  their  radii 
the    force   of   repulsion   between   any   two   of   them 
versely  proportional  to  the  square  of  the  distance  bei..^^.. 
them.    This  meets  the  second  required  condition,  and  sucti 
an  arrangement  should  give  the  required  equilibrium  fig- 
ures.    Details  are  given  of  the  arrangement  of  the  experi-' 
nients  and  some  modifications,  which  permit  one  to  vary^ 
the  configuration  of  the  electron  spheres.     Tie  finally  sue 
ceeds  in  producing  experimentally  exactly  such  configura 
tions  as  arc  required  theoretically   from  Thomson's  livoo 
thesis.     From  these  experimental  results  he  then  fin  ' 
relative   radii   of  the  orbits  of  the   various  electroi 
their   exact   positicms   for   equilibrium   in   an    atom, 
are  then  used  to  deduce  the  constitution  of  molecule- 
shows    that    atoms    come    to    definite    positions    of    - 
equilibrium  with  each  other  at  fixed  distances,  thus  fi  ' 
the  molecules  of  compounds.     The  diatomic  raolecuK- 
sist  of  two  atoms  rigidly  held  at  fixed  distances  a\i.- 
sembling  the  well-known  dumb-bell  molecule  which  h;i- 
dednccd  from  the  theory  of  heat.     The  reason  that  cirn'' 
may   unite  with   more   hydrogen   atoms   than   nitrogen,  an 
nitrogen  with  more  than  oxygen,  and  oxygen  with  mor 
than  fluorine  becomes  apparent.    The  last  part  of  the  pape 
contains    a    mathematical    theory    of    the    subject. — PMlo. 
Mag..  July,  1913. 

Constitution  of  Atoms. — X.  Bohr. — .According  to  Ruthc 
ford's  theory  an  atom  consists  of  a  positively  charge 
nucleus  surrounded  by  a  system  of  electrons  kept  togethi 
by  attractive  forces  from  the  nucleus;  the  total  negatiN 
charge  of  the  electrons  is  equal  to  the  positive  charge  ( 
the  nucleus.  According  to  J.  T.  Thomson's  theory  an  ato 
consists  of  a  sphere  of  uniform  positive  electrification,  i 
side  which  the  electrons  move  in  circular  orbits.    The  pri 
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ipal  difference  between  these  two  atom-models  consists 
1  the  circumstance  that  the  forces  acting  on  the  elec- 
■ons  in  the  atom-model  of  Thomson  allow  of  certain  con- 
gurations  and  motions  of  the  electrons  for  which  the  sys- 
;m  is  in  a  stable  equilibrium ;  such  configurations,  how- 
ver,  apparently  do  not  exist  for  the  Rutherford  atom- 
lodel.  The  present  author  shows  that  the  application  of 
'lanck's  radiation  theory  (principle  of  elementary  quanta 
f  action)  to  Rutherford's  atom-model  affords  a  basis  for 

theory  of  the  constitution  of  atoms.  The  mechanism  of 
ie  binding  electrons  by  a  positive  nucleus  is  discussed  in 
elation  to  Planck's  theory.  It  is  possible  from  this  point  of 
iew  to  account  in  a  simple  way  for  the  law  of  the  line 
pectrum  of  hydrogen. — Philos.  Mag.,  July,  1913. 

Specific  Inductive  Capacity  and  Atomic  Charges. — -Fer- 
ANDO  Sanford. — The  author  has  called  attention  to  the 
act  that  if  the  mobilities  of  ions,  calculated  from  elec- 
•olysis,  be  multiplied  by  their  respective  ionic  masses  num- 
ers  are  obtained  which  are  closely  related  to  many  of  the 
hysical  and  chemical  properties  of  the  ions.  Among  these 
re  ail  the  properties  of  bodies  which  depend  on  cohesion 
r  affinity.  In  the  present  paper  their  relation  to  specific 
iductive  capacity,  refractive  power  and  magnetic  rotatory 
ower  are  shown  in  some  cases. — -Phys.  Review,  June,  1913. 

Electric  Tube  Furnace. — R.  E.  Slade. — An  illustrated 
;oyal  Society  paper  describing  an  electric  platinum  tube 
urnace  for  experiments  in  vacuo  at  temperatures  up  to 
500  deg.  C. — London  Electrician,  June  27,  1913. 

Units,  Measurements  and  Instruments 

National  Physical  Laboratory. — The  conclusion  of  last 
ear's  report  of  the  work  of  the  British  National  Physical 
.aboratory  relating  especially  to  the  investigations  on  the 
nit  of  light,  visibility  of  light,  metallic-filament  lamps, 
Iternating-current  power  measurements,  heating  of  lamp 
Dckets,  insulating  materials,  testing  work,  primary  bat- 
5ries,   and  electric   cables. — London   Electrician,   June   27, 

913- 

Torsion  Dynamometer. — H.  Goerges  and  P.  Weidig. — 
"he  first  part  of  an  illustrated  description  of  a  simple  mir- 
or  dynamometer  which  combines  convenience  of  measure- 
lents  with  accuracy.  The  principle  is  shown  in  Fig.  I.  B 
5  a  concave  mirror  and  C  a  plain  mirror,  both  B  and  C 
eing  mounted  on  the  rotating  axle.  D^  and  D,  are  two 
lain  mirrors  stationary  in  space.  The  lamp  A  sends  rays 
D  B  which  are  reflected  to  Z),,  D,,  C  and  finally  are  re- 
ected  by  C  into  the  telescope.  If  the  focus  of  the  con- 
avr  mirror  B  is  so  chosen  that  the  point  E  where  the  real 


permanent  image.  If  now  the  two  cross-sections  where  the 
mirrors  B  and  C  are  mounted  are  distorted  against  each 
other  (as  in  the  case  of  the  torsion  dynamometer)  the 
image  is  displaced  in  the  telescope  and  soon  disappears 
from  the  field  of  vision.  It  may  be  rendered  visible  again 
by  displacing  either  the  lamp  A  or  the  telescope  F.  From 
the  amount  of  this  displacement,  the  torque  can  be  easily 


FIG.    2 SCHEME    FOR    USING    SINGLE    STATIONARY    MIRROR 

determined.  If  the  two  rotating  mirrors  B  and  C  are  not 
too  far  distant  from  each  other,  a  single  mirror,  D,  sta- 
tionary in  space  may  be  used  instead  of  the  two  mirrors 
D,  and  D,.  In  this  case,  which  is  shown  in  Fig.  2,  the 
real  image  should  be  near  the  mirror  D.  If  C  is  replaced 
by  a  concave  mirror  it  is  possible  to  produce  a  real  image 
of  E  and  project  it  on  a  scale  which  then  replaces  the  tele- 
scope F.  On  the  other  hand  the  mirror  B  may  be  replaced 
by  a  plain  mirror  and  a  lens.  The  construction  of  the  in- 
strument and  its  theory  are  discussed  at  some  length.  The 
article  is  to  be  concluded. — Elek.  Zeit.,  June  19,  1913. 

Resistors. — In  last  year's  report  of  the  (British)  Na- 
tional Physical  Laboratory  it  is  stated  that  the  lo-megohm 
"resistance  box"  has  now  been  completed.  The  resistor  is 
built  up  out  of  100  coils,  each  having  a  resistance  of  100,- 
000  ohms.  The  coils  are  mounted  in  sets  of  five  on  brass 
rods,  every  two  such  sets  constituting  one  megohm,  being 
brought  out  to  separate  terminals.  The  general  arrange- 
ment of  the  coils  and  the  terminal  pillars  is  shown  in  Fig. 
3.  The  ebonite  terminal  pillars  are  continued  some  distance 
below  the  ebonite  base  in  order  to  increase  the  leakage  path 
between  the  terminals.  The  joint  between  the  ebonite  pillar 
and  the  amberite  washer  placed  above  it  was  sealed  with 
paraffin  wax  in  order  to  prevent  any  acid  products  of  the 


Amberite  washer 
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•^   piece  with  coUai 


Five  coUb  thas  OQ 
each  pillur 

FIG.    3 GENERAL   ARRANGEMENT    OF   TERMINALS   AND    COILS 


mage  appears  is  about  the  central  point  in  the  path  of  the 
ays  between  B  and  C,  a  sharp  stationary  image  of  the 
ource  of  light  is  obtained  in  the  telescope,  independently  of 
he  fact  whether  the  axle  is  rotating  and  with  what  speed 
t  IS  rotating.  If  it  rotates  slowly  the  image  appears  at 
egular  intervals,  always  at  the  same  point,  while  with 
apif!  rotation  the  impression  in  the  eye  is  that  of  a  quiet 


exposed  ebonite  creeping  between  the  two  surfaces.  The 
upper  portion  of  the  terminal  screws  is  turned  smooth  to 
enable  connection  to  be  made  at  any  point  by  means  of  an 
insulated  split  tube  contact  piece.  The  bobbins  on  which 
the  coils  are  wound  are  of  porcelain.  Previous  to  winding, 
these  were  boiled  in  paraffin  wax  at  a  temperature  of  150 
deg.  C.     The  wire  used  is  constantan.  No.  46,  S.  W.  G., 
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liaviiig  a  resistance  ui  aiiproxiinaiuly  170  olinis  per  meter. 
From  7000  to  8<H)o  turns  arc  wound  on  each  bobbin,  the 
direction  of  tlic  winding  being  reversed  about  ten  times  in 
order  to  reduce  the  sclf-inductancc.  The  coils  were  boiled 
in  paraffin  wax  for  two  hours  at  a  temperature  of  140  deg. 
C.  After  their  resistance  had  been  measured  and  roughly 
adjusted  they  were  kept  under  observation  for  several 
iiKinths.  Ouring  this  period  tlie  change  in  resistance  was 
generally  not  more  tlian  2  parts  in  10,000.  The  coils  were 
then  finally  adjusted,  copper  ends  were  soldered  on  to  the 
ends  of  the  resistor  wire,  and  after  again  being  boiled  in 
wax,  final  determinations  of  the  resistance  were  made. — 
London  Jilcctrician,  June  27,  1913. 

M odificatian  of  the  Carey  Foster  Method  of  Cotitparing 
Resistances. — 1'"i<ank  Wenner. — An  abstract  of  an  Ameri- 
can Physical  Society  paper.  The  method  was  developed 
for  use  in  the  measurement  of  the  resistances  of  a  number 
of  similar  conductors  connected  in  series,  such,  for  exam- 
ple, as  the  coils  of  a  low-resistance  potentiometer.  In  such 
measurements  it  is  not  possible  to  put  a  slide  wire  between 
the  resistor  being  tested  and  the  standard  of  resistance,  so 
it  is  necessary  to  provide  some  other  means  of  making  and 
reading  the  small  changes  nccccssary  to  balance  the  bridge. 
This  is  accomplished  by  using  a  variable-ratio  coil  set  of 
the  direct  reading  type  instead  of  fixed-ratio  coils  such  as 
are  regularly  used  in  Carey-I''oster  bridges.  The  ratio  set 
used  has  a  range  of  i  per  cent,  and  while  designed  for 
other  work  has  been  found  to  be  very  satisfactory  for  this 
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purpose.  The  method  will  be  understood  by  reference  to 
Fig.  4,  in  which  A'  represents  the  conductor  whose  resist- 
ance is  to  be  compared  with  that  of  the  standard  S,  while 
L  is  a  connecting  link  interchangeable  with  5".  The  con- 
ductors, jr,  and  X,.  are  permanently  connected,  to  X,  m  and 
«  are  connecting  leads,  A  and  B  the  two  sides  of  the  ratio 
set,  and  g  and  /  terminals  of  the  conductor  A'.  In  gen- 
eral the  same  characters  are  used  to  represent  the  value  of 
the  resistances.  The  ratio  of  /I  to  B  may  be  represented 
by  I  -f  r  4-  c,  where  r  is  the  reading  and  c  the  correction 
to  the  reading  of  the  ratio  set.  The  bridge  is  balanced  first 
with  the  arrangement  shown  in  the  figure,  then  with  the 
link  and  standard  interchanged  and  the  galvanometer  con- 
nected at  g'.  From  the  two  relations  it  follows  that 
2  (A'  -S+  L)  =  (r  +  c)  (x,  +  S+fi)  —  (,^  +  c) 

(X  +  x,  +  L  +  n) 
where  r'  is  the  second  reading  of  the  ratio  set.  If  the  cor- 
rection c  is  the  same  for  both  readings  and  r  +  c,  r  +  c, 
and  L  are  all  small  in  comparison  with  X  and  5".  then 
■•■i  +  -S"  +  «  is  very  nearly  equal  to  X  -Ir  x,  -\-  L  +  n.  and 
hence  approximately 

In  case  several  similar  conductors  are  being  compared,  x. 
and  .r,  are  of  the  same  nominal  value  as  X  and  S,  while  m 
and  M  are  small,  in  comparison,  and  hence  the  latter  equa- 
tion may  be  put  in  the  form 

X  =  N  (i  +  c—i  +  r  —  /). 
Where  N  is  the  nominal  value  of  the  resistances  X  and  S, 
s  the  excess  in  proportional  parts  of  the  resistance  of  the 
standard  above  its  nominal  value.  /  the  ratio  of  the  resist- 


ance of  the  link  to  the  resistance  of  the  standard,  and 
r  and  r'  the  two  readings  of  the  ratio  set. — Phys.  Review, 
June,  1913. 

Srif-Recording  Electrometer. — J.  Patterson. — Benndorf 
has  designed  an  electrometer  which  gives  a  continuous  rec- 
ord by  mechanical  registration,  and  a  British  company  has 
a  sell-recording  galvanometer  on  the  same  principle,  called 
the  thread-recorder.  In  the  Benndorf  instrument  the  appa- 
ratus for  producing  the  registration  is  operated  by  an  elec- 
tromagnet worked  by  clockwork,  while  in  the  thread-re- 
corder it  is  all  done  by  clockwork.  It  occurred  to  the 
author  that  the  recording  mechanism  of  the  thread-recorder 
could  also  be  used  for  a  self-recording  electrometer  as  well 
as  for  a  galvanometer.  In  these  instruments  a  boom  with 
a  counterpoise  is  attached  to  the  axis  of  the  needle,  and  the 
excursions  of  the  end  of  the  boom  are  registered  at  stated 
intervals  by  a  bar  dropping  and  nipping  an  inked  thread  or 
ribbon  between  the  boom  and  the  recording  paper,  thus 
leaving  a  dot,  which  gives  the  deflexion  of  the  needle  at 
the  moment  of  registration.  In  this  way  all  mechanical 
friction  is  avoided.  The  construction  of  the  electrometer 
is  given  in  some  detail  together  with  the  results  of  experi- 
ments. The  advantages  claimed  for  the  in.strumcnt  are  sim- 
plicity of  construction;  little  attention  required  when  in 
working  condition ;  high  degree  of  sensibility  enabling  the 
potential  of  the  air  to  be  measured  with  a  battery  of  only 
a  few  volts;  and  fair  uniformity  of  scale  over  the  range  of 
the  recording  paper. — Philos.  Mag.,  July,  1913. 

Miscellaneous 

Resistance  Welding. — Otto  Fuchs. — A  profusely  illus- 
trated article  giving  the  results  of  an  investigation  of  the 
electric  resistance  welding  of  sheets.  The  primary  and 
secondary  current,  the  power  and  the  temperature  were 
measured  and  the  strength  of  the  welds  were  tested. 
Micro-photographs  are  given  of  the  structure  of  the  welds. 
Besides  iron  and  steel  the  welding  of  other  metals  is  also 
considered.  It  is  important  that  the  welding  process  should 
be  done  as  quickly  as  possible.  Electric  welding  seems  to 
be  more  convenient  and  rapid  than  autogenous  gas  weld- 
ing.— Elck.  und  Masch.  (Vienna),  June  8,  1913. 


Book  Review 


The  Practical  Klectkician's  Pocket  Book  for  1913-' 
Edited  by  H.  T.  Crewe.  London :  S.  Rentell  &  Com- 
pany, Ltd.  440  pages  and  diary.  Illus.  Cloth,  price, 
I  shilling. 
This  useful  little  book  contains  information  of  a  character 
even  more  extensive  than  might  be  guessed  from  an  inter- 
pretation of  its  title  in  the  American  vernacular,  for  a' 
number  of  its  pages  are  devoted  to  central-station  subjects,' 
prime-mover  apparatus,  steam  and  internal-combustion 
engines,  water-wheel  equipment,  switchboard  construction, 
etc.  Street-railway  and  telephone  topics  are  also  given 
attention,  and  there  are  chapters  on  repair  methods,  test 
schemes  for  locating  faults  in  machines  and  wiring  circuits, 
measurements,  etc.  Under  the  division  of  applications  of 
electricity  will  be  found  a  new  chapter  on  the  use  of  elec- 
tric coal-cutting  machines,  and  there  are  many  pages  de- 
scriptive of  practical  wiring  methods,  plans  for  direct  and 
indirect  illumination,  operation  of  household  appliances, 
construction  of  vacuum  cleaners,  control  of  circuits,  wire- 
'ess  stations.  Home  Office  mining  rules.  Board  of  Tradi 
rules  for  electrical  construction,  etc.  Tables  of  practica 
electrical  reference  data,  reports  of  British  central  sta 
tinns,  instructions  for  resuscitation  from  electrical  shock 
and  a  number  of  blank  memoranda  pages  complete  thi 
practical  usefulness  of  this  convenient  and  brief  com 
pilation. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Fuseless  Rosettes 

fwo  types  of  fuseless  rosettes  or  outlet  box  covers  re- 
itly  placed  upon  the  market  by  Pass  &  Seymour,  Inc.,  of 
vav,  N.  v.,  are  illustrated  herewith.     The  smaller  of  the 


legend  at  the  top  of  the  sign  which  bears  the  name  of  the 
company  is  also  detachable.  It  is  stated  that  even  a  per- 
son with  no  knowledge  of  electric  wiring  can  effect  a  change 
in  a  large  theater  sign  in  a  remarkably  short  space  of  time. 


OUTLET    BOX    COVERS 

3  illustrations  portrays  the  type  of  cover  which  is  in- 
ded  for  use  witli  3-in  and  3.25-in.  outlet  boxes,  while 
larger  cover  is  made  for  use  on  4-in.  boxes.  To  facili- 
t  handling  the  rosettes,  which  are  of  porcelain,  are 
:ked  for  shipment  in  pasteboard  boxes  containing  the 
uisite  number  of  screws  for  their  installation. 


Interchangeable  Electric   Sign 

electric  signs  which  have  come  to  be  regarded  as  a  potent 
tor  in  augmenting  the  central-station  load  are  found  in 
igns  varying  from  the  crude  home-made  affair  to  the 
ssive  steel  structure  which  often  weighs  more  than  20 
s.  One  of  the  most  recent  additions  to  this  already 
lely  varying  category  of  advertising  media  is  the  inter- 
ingeable  sign  which  is  being  put  on  the  market  by  the 
&  W.  Electric  Sign  Company,  of  Cleveland,  Ohio.  This 
n  is  built  up  of  a  number  of  separate  panels  each  of 
ich  is  equipped  with  a  sufficient  number  of  wired  outlets 
allow  any  letter  of  the  alphabet  to  be  placed  upon  it. 
len  the  letter  is  in  position  special  receptacles  furnished 
:h  the  sign  are  pushed  into  place  through  the  holes  left 
•  the  purpose  in  the  letter.  With  the  single  pair  of  out- 
wires  connected  to  the  lighting  circuit  the  sign  is  ready 


EI,K(  THU     SIGN'     WITH     IN'TEKC  II.\XGF.A1'.I.E    LETTERS 

operation  as  soon  as  the  lamp  receptacles  are  pushed 
me. 

Fhe  body  of  the  sign  is  constructed  so  that  any  number  of 
ter  panels  may  be  used.  The  accompanying  illustration 
)ws  a  man  in  the  act  of  placing  a  letter  on  a  four-panel 
n.  The  wired  outlets  which  are  to  receive  the  lamp  re- 
iitacles  are  shown  below  the  tilted  letter.    The  ornamental 


Meter  Testing  Table 

An  electrical  meter  testing  table  at  which  eight  men  can 
be  accommodated  simultaneously  with  each  man  handling 
four  meters  has  recently  been  installed  for  the  Municipal 
Gas  Company,  of  Albany,  N.  Y.,  by  the  H.  W.  Johns- 
Manville  Company,  Madison  Avenue  and  Forty-first  Street, 
New  York  City.  The  table  is  constructed  of  a  fireproof 
product  known  as  ebony  asbestos  wood  and  is  arranged  in 
two  sections,  the  dimensions  of  which  are  15  ft.  long  by  5 
ft.  4  in.  wide  by  6  ft.  high  over  all.  The  rack  or  upright 
board  is  3  ft.  in  height  and  the  shelf  or  table  is  20  in.  wide. 
The  rack  and  the  shelf  are  i  in.  thick,  and  the  space  be- 
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TABLE   FOR    TESTING   ELECTRIC    METERS 

tween  the  racks  at  tlie  top  is  covered  with  0.25-in.  asbestos 
wood. 

Immediately  in  front  of  each  tester  are  a  set  of  binding 
posts,  three  load  switches  and  a  potential  switch  providing 
emfs  from  no  volts  to  220  volts.  The  wiring  is  arranged 
so  that  the  power-factor  of  the  test  circuit  can  be  varied 
from  zero  to  100  per  cent  by  small  steps  and  any  load  from 
zero  to  800  amp  can  be  obtained.  The  circuits  for  each 
tester's  position  are  independent  from  those  of  any  other 
so  that  if  eight  men  are  working  at  the  table  each  may  be 
using  a  different  load  from  the  others  without  interference 
with  his  co-workers.  The  plugging  arrangement  and  am- 
meter shown  at  the  end  of  the  table  are  used  in  obtaining 
the  approximate  load  desired.  Where  meters  of  different 
types  are  being  tested  either  alternating  current  or  direct 
current  may  be  obtained  at  both  sides  of  the  table  simul- 
taneously, or  the  table  may  be  divided  with  direct  current 
on  one  side  and  alternating  current  on  the  other.  The  rotat- 
ing standards  are  placed  under  the  table  and  are  read 
through  an  opening  which  has  been  cut  in  the  bench  for 
this  purpose.  The  table  is  constructed  so  that  additional 
units  may  be  added  from  time  to  time  without  interfering 
with  the  original  wiring. 
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Improved  Primary  Wet  Cell 

A  liquid  battery  recently  subjected  to  a  series  ul  tests 
under  various  conditions  has  given  results  well  wrorthy  of 
notice.  This  type  of  cell,  which  is  a  product  of  the  Burns- 
Hoston  Battery  &  Manufacturing  Company  of  Boston, 
Mass.,  purports  to  possess  all  of  the  good  qualities  of  the 
ilry  battery  and  yet  In  be  free  from  most  of  the  bad  fea- 
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Fll..    1 — CURVES  SHOWING  RESULTS  OF  CONTINUOUS  DISCHARGE 
TEST    AGAINST    A    RESISTANCE    OF     I    OHM 

tures  of  the  dry  cell.  The  square  moisture-proof  case  of 
this  battery  encloses  a  zinc  shell  which  contains  a  balance 
of  active  elements,  zinc,  carbon,  and  salt  solution.  Except 
for  a  pin-hole  vent,  the  cell  is  tightly  sealed  to  avoid  leak- 
age. The  electrolyte  is  a  non-freezing  liquid  and  is  said 
to  give  off  no  fumes.  To  reduce  the  chance  of  a  wrong 
connection  the  zinc  terminal  is  made  a  flexible  wire  perma- 
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Fl(,.  2 CURVES  SHOWING  RESULTS  OF  CONTINUOUS  DISCHARGE 

TEST    AGAINST    A    RESISTANCE    OF    5    OHMS 

neiitly  soldered  to  the  electrode  while  the  carbon  terminal 
is  provided  with  a  lock  nut.  A  single  cell  measures  7.5  in. 
high  by  2.6875  '"•  square,  occupying  the  same  space  as  a 
dry  ceil.  These  cells  also  give  llie  same  potential  as  a  new 
dry  cell,  namely,  1.5  volts  per  cell. 

The  United  States  war  department  made  a  comparative 
test  on  these  liquid  batteries  and  upon  ten  dry  cells   for 


shell  life  (charged),  .\fter  six  months'  storage  at  boiler- 
room  temperature  the  wet  cells  showed  no  decrease  in 
amperage  whatever  while  the  nearest  competing  dry  cell 
when  tested  showed  40.4  per  cent  depreciation.  This  test 
shows  that  one  of  the  worst  defects  of  the  dry  cell,  deteri- 
oration in  Storage,  has  been  overcome  by  the  new  cell. 

The  accompanying  curves  which  were  prepared  by  the 
Electrical  Testing  Laboratories,  New  York  City,  show 
clearly  the  remarkable  performance  of  these  liquid  cells 
upon  continuous  discharge  test.  Fig.  I  shows  the  result 
of  a  simultaneous  continuous  discharge  test  made  through 
a  resistance  of  I  ohm  upon  one  liquid  battery  (cell  F)  and 
two  dry  cells  (cells  K  and  D).  This  curve  sheet  shows 
that  twenty-four  hours  were  required  to  deplete  the  wet 
cell  to  the  state  which  was  reached  by  the  dry  cells  in 
from  eight  hours  to  nine  hours.  A  similar  test  of  three 
cells  of  the  same  make  as  previously  used  against  a  resist- 
ance of  5  ohms  showed  practically  the  same  proportion 
of  advantage  for  the  liquid  battery.  That  is,  the  emf  of 
the  wet  cell  at  the  end  of  240  hours  continuous  operation 
was  0.69  volt  while  cells  C  and  D  were  reduced  to  a  po- 
tential of  0.60  volt  ill  80  hours  and  100  hours  respectively. 


Electric  Fans  Used  for  Disinfectant 

A  device  which  may  be  attached  to  any  electric  fan  for 
the  purpose  of  automatically  disinfecting  the  room  in 
which  the  fan  is  operating  is  now  being  manufactured  by 


.\TTACHMENT    FOR    ELECTRIC    FAX 

the  Spray  Ozone  Company,  Inc.,  of  205-211  Third  .\ venue. 
New  York  City.  .\s  is  shown  in  the  illustration  the  at- 
tachment consists  of  a  brass  container  for  the  liquid  dis- 
infectant from  which  projects  a  wide  mouthed  spout.  The 
lower  end  of  a  wick  projecting  from  this  spout  is  in  the 
liquid;  due  to  the  process  of  capillary  attraction  a  fresh 
quantity  of  the  disinfectant  is  always  found  available  at 
the  top  of  the  wick.  The  blast  of  the  fan  over  the  wick 
picks  up  particles  of  the  disinfecting  liquid  and  distributes 
them  in  the  various  parts  of  the  room  visited  by  the  fan's 
air  currents.  It  is  said  that  this  device  is  finding  ready 
application  in  moving  picture  shows,  department  stores, 
hospitals,  railway  cars  and  many  other  public  places. 


Electric  Temple  Bells  and   Chimes 

Among  the  many  unique  and  pleasing  features  which 
make  the  Woolworth  Building  more  than  a  massive  pile  of 
architecture  with  a  claim  to  interest  only  on  account  of  its 
sheer  size  are  the  electrically  operated  bells  and  chimes 
found  in  the  "rathskeller"  of  the  building.  The  temple  bell 
outfit  consists  of  twenty  resonator  bells  ranging  in  chro- 
matic intervals  from  low  C  to  high  G.  The  bells  ar' 
•t 
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mounted  upon  felt-covered  oak  disks,  and  each  bell  is  fitted 
with  a  resonator  which  is  bolted  to  the  supporting  frame 
of  the  bell.  Upon  the  same  wooden  disk  with  each  bell  is 
mounted  a  direct-current  magnet.  The  wires  from  the  mag- 
nets are  led  through  the  piano  keyboard,  beneath  which  are 
arranged  a  number  of  contacts.  By  wiring  these  contact 
points  in  series  with  the  source  of  energy  and  the  bell,  pres- 


:lectricai,i,y  operated  chimes  in  rathskeller  of  wool- 
worth  BUILDING 

ure  on  the  keyboard  completes  the  circuit  and  rings  the 
lell  corresponding  to  the  note  of  the  key  depressed.  For 
triking  the  twenty-three  bell-metal  chimes  shown  in  the 
lackground  of  the  illustration  single-stroke  direct-current 
nagnets  are  used.  As  it  is  desirable  at  times  to  play  either 
he  bells  or  the  chimes  separately,  a  switch  is  provided  mak- 
ng  it  possible  to  connect  each  into  the  circuit  separately 
ir  to  connect  them  so  that  bells  and  chimes  can  be  played 
imultaneously. 

Ordinarily  these  bell  and  chime  outfits  are  driven  by  a 
leisglcr  storage  battery,  but  the  set  in  the  Woolworth 
building  is  equipped  with  a  motor-driven  pneumatic  player 
Itachnient  supplied  with  electrical  energy  from  the  direct- 
iirrent  lighting  circuit.  The  automatic  player  is  actuated 
y  a  clockwork  mechanism  which  operates  the  chimes  every 
lalf  hour. 

The  entire  bell  and  chime  outfit  was  supplied  by  the 
'erkes  Sound-Effects  Company,  202  East  Eighty-eighth 
itreet.  Xew  York  Citv. 


The  Graphometer 

The  Chicago  Electric  Meter  Company  has  developed  a 
cvicc,  based  upon  inventions  of  Charles  il.  .Merz,  Simon  B. 
'torer  and  others,  that  will  give  a  record  based  like  those 
t  the  printonieter  and  maxicator.  on  the  modern  principle 
f  measuring  the  demand,  that  is,  the  average  demand  dur- 
ig  a  definite  time  interval;  but,  instead  of  printing  or 
idicating,  this  new  instrument  records  the  demand  on  a 
hart,  so  that  it  will  be  possible  to  see  at  a  glance  the  maxi- 


mum demand,  the  time  it  occurs  and  its  relation  to  other 
load  conditions  during  the  month.  This  is  the  form  of 
record  obtained  by  the  graphometer,  the  instrument  which 
is  illustrated  herewith. 

Other  forms  of  graphical  records  are  instantaneous  and 
show  extreme  peaks  and  rapid  variations  of  load.  With  in- 
stantaneous records  it  is  necessary  to  apprro-ximate  the 
average  consumption  for  each  interval  and  then  use  this 
average  in  figuring  the  bill.  The  graphometer  gives  this 
average  automatically  and  draws  the  record  ready  for  im- 
mediate use. 

The  graphometer  is  connected  to  the  watt-hour  meter  by 
means  of  three  small  wires  which  lead  to  a  contact-making 
device  on  the  register  of  the  watt-hour  meter.  This  de- 
vice closes  the  circuit  on  a  solenoid  connected  to  a  rack 
carrying  a  stylus  on  the  graphometer.  Each  operation 
of  the  solenoid  moves  the  stylus  forward  on  the  graph- 
ometer. 

This  stylus  while  advancing  is  in  contact  with  a  treated 
paper  chart,  which  is  being  driven  forward  at  right  angle 
to  the  stylus,  at  a  definite  speed,  by  means  of  a  high- 
power  clock  contained  within  the  graphometer.  The  stylus 
will,  therefore,  continue  to  be  driven  upward  for  each 
operation  of  the  contact-making  device  on  the  watt-hour 
meter  register,  the  height  of  this  line  representing  kilowatt- 
hours,  and  the  paper  will   move   forward   steadily  at  right 


DEVICE    FOR    GRAPiriCAI.LY    RECORDING    MONTHLY    DEMAND 
CHARTS 

angle  thereto,  the  base  line  of  this  portion  of  the  chart  rep- 
resenting the  time.  Then  at  the  end  of  the  interval  for 
which  the  demand  is  to  be  taken,  say,  for  instance,  thirty 
minutes — the  carriage  holding  the  solenoid  will  become  dis- 
engaged from  the  rack  carrying  the  stylus  and  will  allow  it 
to  return  to  the  bottom  of  the  chart,  or  the  zero  position, 
where  the  same  series  of  operations  will  begin  for  the  next 
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interval.  I'hc  highest  point  readied  on  the  cliart  by  the 
stylus  during  the  month  will,  therefore,  be  the  maximum 
demand  lor  the  month  and  may  he  read  directly  in  kilo- 
watts. Since  the  total  consumption  is  obtained  from  the 
watthour-mcter  dials,  the  combination  of  the  graphometer 
with  the  watt-hour  meter  will  give  both  the  total  consump- 
tion and  maximum  demand  for  the  month  and  will  show  the 
time  it  occurs. 

The  graphomtter  is  simple  in  construction.  There  is  no 
pen-and-ink  arrangement  used,  as  it  has  been  found  that 
these  attachments  often  give  trouble.  The  solenoid  which  is 
used  to  advance  the  stylus  may  be  operated  from  any  one 
of  the  following  sources:  loo-volt  alternating  rnrrent, 
.'20-volt  alternating  current,  i8-volt  direct  current,  iio- 
volt  direct-current.  I'lie  instrument  can  be  set  for  de- 
mand intirv.ils  at  (ivf,  ten,  fifteen,  twenty,  thirty  and  sixty 
minutes. 

The  chart  used  with  the  graphometer  are  6  ni.  wide  and 
are  advanced  0.25  in.  per  hour,  so  that  a  one  week's  reconl 
will  be  a|>proximately  3.5  ft.  long. 

The  graphometer  may  be  applied  to  any  watt-hour  meter 
regardless  of  the  make,  type  or  capacity,  permitting  the  use 
of  the  present  watt-hour  meters  and  also  one  type  of  maxi- 
mum-demand device  with  any  watt-hour  meter  on  the 
sytem. 

Records  obtained  with  the  graphometer  must  be  accurate, 
since  the  device  is  electrically  interlocked  with  the  watt- 
hour  meter  and  depends  solely  on  the  calibration  of  the 
watt-hour  meter  for  its  accuracy ;  and  the  time  is  also 
acccurate,  since  this  element  of  the  device  is  mechanically 
interlocked  with  a  high-grade  clock  and  differs  from  other 
curve-drawing  devices  in  that  le  time  is  not  dependent 
upon  the  speed  of  travel  of  the  paper  but  only  upon  the 
length  of  time  between  each  return  of  the  stylus  to  the 
base  line  or  zero  point.  This  gives  a  definite  time  interval. 
The  manufacturer  says  that  the  graphometer  is  protected 
by  patents  which  are  issued  or  are  pending. 


Illuminated  Danger  Sign 

Following  the  general  adoption  of  the  "Safety  tirsi  idea" 
by  many  railways,  mining  and  power  companies,  the  Flee- 
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ELECTRICALLY     LIGHTED     WARNING     SIGN 

trie  Service  Supplies  Company  of  Chicago  has  placed  on 
the  market  a  new  type  of  illuminated  sign  consisting  of  a 
steel  frame  joined  at  the  top  in  the  shape  of  a  hood  under 
which  is  placed  a  weatherproof  socket  ,ind  one  incandescent 
lamp. 


The  hood  is  given  a  coat  of  aluminum  paint  on  the 
inside  and  acts  as  a  reflector  as  well  as  a  protection  to  the 
lamp.  Standard  enamel  steel  signs  arc  attached  to  this  frame 
by  means  of  si.x  machine  screws,  the  standard  size  of  the 
sign  proper  being  10  in.  by  12  in. 

1  licse  signs  may  be  made  to  read  in  several  different 
languages,  as  the  one  shown  herewith,  which  portrays  the 
message  in  English,  Italian,  Lithuanian,  I'olish  and 
Slavok.  In  mines  where  an  illuminated  sign  is  essential 
this  type  of  warning  is  used  extensively  to  warn  the  work- 
man of  the  danger  of  gases,  falling  timbers  and  electric 
wires.  For  railway  companies  their  use  at  stations  and 
cross-overs  to  inform  the  public  of  possible  danger  is  ad- 
vantageous ill  view  of  the  low  cost  of  operation  and 
maintenance. 


Double-Disk  Grinder  Electrically  Driven 

Every  step  away  from  belt  drive  is  in  general  a  step  to- 
ward increased  economy,  reliability  and  convenience,  and, 
not  least  important,  toward  increased  safety  of  operation 
of  machines  and  machine  tools.  The  lower  first  cost  01  the 
belt  drive  as  compared  to  individual  electric  motor  drive  is, 
in  the  main,  the  only  real  argument  in  its  favor,  although 
there  are  undoubtedly  occasional  instances  where  it  pos- 
sesses other  advantages.  Xot  the  least  of  the  disadvantages 
of  belt  drive  is  the  fact  that  it  cuts  off  light  and  the 
e.xtra  cost  of  artificial  illumination  is  often  a  considerable 
item. 

In  'he  accompanying  cut  is  shown  a  front  view  of  the 
new  double-disk  grinding  and  buffing  machine  recently  put 
on  the  market  by  the  United  States  Electrical  Tool  Com- 
pany, of  Cincinnati,  Ohio,  and  designed  to  include  the  quali- 
ties of  compactness,  simplicity  and  efficiency.  Westing- 
house  motors  of  3  hp  or  5  hp  furnish  the  drive  and  are  sup- 
plied for  110-220  volts,  direct  current,  or  220-440  volu, 
alternating  current,  25  or  60  cycles,  two-phase  or  three- 
phase.  The  motor  is  totally  inclosed  and  is  equipped  with 
an  especially  heavy  shaft.  Bearings  are  large  and  dust- 
proof,  being  ring-oiled  and  self-lubricating.  No  starting 
box  is  required. 


IX)UBLE-DISK    GRINDER 


One  who  has  worked  with  the  old  belt-driven  grinder 
with  its  jerky,  uneven  and  uncertain  action,  its  slappinj. 
irritating  noise  and  its  excessive  bearing  wear,  will  ap- 
preciate the  improvements  effected  in  the  newer  type  abovt 
illustrated. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Cable  Making  Record. — During  the  week  of  June  9-16,  the 
Hawtliornc  Cable  Shops  of  the  Western  Electric  Company 
turned  out  lead-covered  cable  containing  256,000,000  con- 
ductor feet  of  wire,  or  in  the  neighborhood  of  48,500  miles, 
breaking  all  previous  records  for  this  plant. 

Search-Lamp  Sales. — Twenty-two  electric  search-lamps, 
varying  in  size  from  7  in.  to  24  in.,  have  been  shipped  out 
during  the  past  few  weeks  by  the  Carlisle  &  Finch  Com- 
pany, Cincinnati,  Ohio.  Of  these,  three  were  sent  to 
Canada  and  the  rest  were  scattered  pretty  well  through  the 
United  States. 

Electric  Companies  Buying  Economizer  Equipment. — 
M  the  present  time  electric  lighting  and  traction  companies 
are  the  heaviest  buyers  of  economizer  equipment,  according 
to  recent  advices  from  the  Green  Fuel  Economizer  Com- 
pany, of  90  West  Street,  New  York.  Large  orders  have 
lately  been  placed  for  this  class  of  apparatus  by  the  Phila- 
delphia (Fa.)  Traction  Company  and  by  the  Alton  Gas  & 
Electric  Company,  of  Alton,  111. 

Boot  and  Shoe  Factory  Installs  Electric  Drive. — The  F. 
Mayer  Moot  &  Shoe  Company,  of  Milwaukee,  Wis.,  has  or- 
dered from  the  Mechanical  Appliance  Company,  of  the  same 
city,  motor  equipment  for  the  new  section  of  its  plant. 
There  will  be  supplied  five  2  hp  motors  and  nineteen  3 
lip  motors,  all  of  the  Watson  slow  speed  type,  operating 
on  direct  current  at  220  volts.  The  motors  will  run  at  a 
speed  of  420  rpm  and  will  be  directly  connected  to  the  sew- 
ing machine  shafts. 

Mercury  Lamp  Situation. — It  is  understood  that  the 
Cooper  Hewitt  Company,  of  Hoboken,  N.  J.,  is  viewing 
present  conditions  in  its  lines  with  entire  satisfaction.  A 
large  proportion  of  its  sales  are  to  manufacturing  firms,  and 
even  at  this  early  date  there  has  been  noticed  a  decided  and 
well-distributed  tendency  to  prepare  lighting  equipment  for 
shorter  days  and  overtime  work.  At  the  present  time  the 
company  is  enjoying,  in  addition  to  its  regular  business  of 
supplying  lamps  for  industrial  lighting,  a  period  of  decided 
activity  in  sales  of  lamps  for  use  by  photographers. 

Pushing  Mexican  Power  Project. — The  Mexican  Northern 
Power  Company  is  pushing  work  on  its  generating  plant 
and  transmission  line  at  La  Boquilla,  Chihuahua,  Mexico. 
Four  Escher-Weiss  water  turbines,  directly  connected  to 
I0,ooo-kw  General  Electric  alternators,  are  to  be  installed  in 
the  generating  station  when  completed,  and  the  auxiliary 
apparatus  at  this  station  will  all  be  of  General  Electric  make. 
.\  47-mile  steel  tower  110,000-volt  transmission  line  will 
carry  the  energy  to  Parral,  where  it  is  to  be  used  for  oper- 
ating mining  machinery.  At  the  step-down  station  at 
Parral  the  transformers  are  to  be  of  General  Electric  make 
and  tlie  rest  of  the  equipment  will  be  supplied  by  the 
Westinghouse  Electric  &  Manufacturing  Company. 

Refrigerating  Machines  Going  Fast. — Cheerful  reading  for 
the  recent  hot  weather  is  furnished  by  the  report  of  the 
York  Manufacturing  Company,  York,  Pa.,  on  the  sales  of 
refrigerating  machines  between  May  21  and  June  23.  Eighty- 
eight  machines  were  disposed  of  with  an  aggregate  output 
rating  of  1641  tons,  and  these  were  placed  all  over  the 
United  States  and  adjoining  territory.  The  largest  installa- 
tion was  for  Standard-Waygood,  Ltd.,  Sydney,  Australia, 
consisting  of  three  oo-ton  units,  arranged  for  electric  motor 
drive,  to  be  used  in  the  municipal  market  at  that  place. 
Other  large  buyers  were  Conron  Brothers  Company,  of 
New  York,  150-ton  machine,  and  J.  M.  Horton  Ice  Cream 
Company,  also  of  New  York.  125-ton  machine.  Among  the 
installations  outside  the  United  States  were  two  for  the  E. 
Weise  Company,  in  Alaska,  three  for  Agar  Cross  &  Com- 
pany, in  Buenos  Aires,  Argentine  Republic,  one  for  Mora  & 


Majo,  in  Santiago  de  Cuba,  and  one  for  James  M.  Motley, 
in  San  Pedro,  Honduras.  Three  machines  went  to  Canada, 
all  of  them  for  the  Province  of  Ontario.  In  addition  to  the 
above-mentioned  machines  there  was  sold  a  large  amount 
of  auxiliary  equipment  for  ice-making  and  cold-storage 
systems. 

Nordberg  Hoisting  Installation. — An  order  has  just  been 
placed  by  the  Inspiration  Copper  Company  for  two  double- 
drum  mine  hoists,  to  be  built  by  the  Nordberg  Manufac- 
turing Company,  of  Milwaukee,  Wis.  Each  hoist  will  be 
designed  to  lift  18  tons  (exclusive  of  the  cable)  from  the 
present  working  depth  of  650  ft.  at  an  operating  speed  of 
750  ft.  per  minute.  The  two  drums  on  each  hoist  will  have 
a  diameter  of  10  ft.  and  a  face  of  65  in.,  grooved  for  1000 
ft.  of  154  in.  rope.  The  braking  and  control  mechanism  is  of 
special  design.  A  normal  hoisting  rate  of  30  trips  per  hour 
is  anticipated,  enabling  each  hoist  to  handle  about  5000  tons 
of  ore  in  a  14-hour  day.  General  Electric  direct  current 
motors  will  be  used  to  drive  the  hoists  and  the  installation 
will  include  an  Ilgner  motor-generator  set. 

Sign  Company  Selling  Plan. — The  A.  &  W.  Electric  Sign 
Company  has  recently  announced  that  it  is  about  to  put  into 
effect  a  selling  plan  which  it  is  thought  will  be  of  value  to 
the  central  stations  in  securing  electric  sign  business.  Ac- 
cording to  the  proposed  scheme  the  interchangeable  elec- 
tric signs  manufactured  by  the  above  company  will  be  sold 
to  the  central  stations  with  the  understanding  that  the  sta- 
tion salesmen  shall  resell  them  to  customers  on  a  thirty- 
six  monthly-payment  plan.  In  case  the  company  receiving 
the  sign  fails  to  make  all  of  the  payments,  or  for  some  rea- 
son wishes  to  discontinue  the  service,  the  central  station  will 
be  permitted  to  return  the  sign  to  the  A.  &  W.  Electric 
Sign  Company  and  will  be  credited  with  the  cost  price  of 
the  sign  less  one  thirty-sixth  of  the  cost  price  for  each 
month  that  the  sign  lias  been  in  service.  In  view  of  the  in- 
terchangeable feature  of  the  sign  few  redemptions  are  an- 
ticipated by  the  sign  company. 

Boiler  Sales  Still  Active. — In  spite  of  a  pretty  general 
slowing  up  of  business,  reflecting  a  combination  of  the 
usual  summer  dullness  and  the  present  tight  money  mar- 
ket, tlie  sales  of  boiler  equipment  reported  by  the  Bab- 
cock  &  Wilcox  Company,  of  85  Liberty  Street,  New  York, 
show  that  their  product  is  enjoying  a  wide  demand.  Pub- 
lic utility  companies  have  been  the  largest  buyers  of  boil- 
ers and  auxiliary  equipment,  aggregating  in  the  neighbor- 
hood of  13,700  hp,  since  the  last  report  was  received,  but 
industrial  companies  with  a  total  of  11,200  hp,  bought  dur- 
ing the  same  period,  are  not  far  behind.  The  larger  pur- 
chasers among  utility  companies  were  the  Public  Service 
Company  of  Northern  Illinois,  Blue  Island,  111.,  with  3048 
hp,  and  the  Public  Service  Electric  Company,  of  Marion, 
N.  J.,  with  3000  hp.  Of  the  industrial  concerns  the  Toledo 
Furnace  Company,  of  Toledo,  Ohio,  with  4137  hp,  and  the 
National  Biscuit  Company,  of  New  York,  with  2080  hp, 
were   the   heaviest   buyers   of   boiler   equipment. 

Southern  Hydroelectric  Developments. — H.  A.  Lewis, 
manager  of  the  New  York  office  of  the  Hot  Point  Electric 
Heating  Company,  46  West  Street,  who  has  just  recently 
returned  from  a  trip  through  the  South,  states  that  prog- 
ress is  being  made  in  hydroelectric  development  work  in 
that  section  of  the  country,  especially  in  Tennessee,  Georgia 
and  Alabama,  and  that  a  number  of  the  smaller  stations  in 
each  location  are  being  tied  together  in  a  large  unified 
system.  Spea'king  of  the  outlook  for  the  company  he  rep- 
resents, Mr.  Lewis  says  that  the  report  printed  in  the  June 
21  issue  of  the  Electrical  World,  to  the  effect  that  the  main 
office  of  the  company  is  to  be  moved  from  the  Pacific 
Coast    to    Chicago,   was    in    error,   the   only   change   at   the 
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latter  place  being  an  extension  of  the  factory.  The  busi- 
ness of  the  company  in  this  country  has  been  satisfactory 
recently,  and  the  export  business  has  been  particularly 
plcasinx,  large  numbers  of  heating  appliances  being  shipped 
to  England,  France,  South  America,  Australia  and  New 
Zealand. 

Old  Firm  Incorporates. — The  firm  of  Charles  Cory  & 
Son,  of  286  Spring  Street,  New  York,  which  has  been 
controlled  by  the  Cory  family  for  the  past  seventy-live 
years,  has  recently  been  incorporated,  ownership  and  man- 
agement being  retained  by  Messrs.  Charles  and  John  M. 
Cory.  No  change  will  be  made  in  the  company's  office 
and  factory  address,  which  continues  as  above  indicated. 
This  company  specializes  in  electric  and  mechanical  signal- 
ing and  communicating  equipment  for  war  vessels  and  sup- 
plies all  this  sort  of  equipment  for  the  ships  of  the  United 
States  Navy.  At  the  present  time  installations  of  this  na- 
ture are  being  made  in  the  battleships  New  York,  Texas, 
Pennsylvania.  Oklahoma  and  Nevada,  tlie  gunboat  Sacramento 
and  in  a  number  of  destroyers  now  under  construction  in 
the  several  navy  yards.  As  no  two  battleships  are  built 
exactly  alike,  and  as  the  changes  in  design  of  this  class  of 
vessels  are  extremely  rapid,  the  design  of  signaling  and 
communicating  equipment  for  each  ship  is  almost  a  distinct 
problem.  This  is  probably  one  of  the  most  highly  special- 
ized brandies  of  the  electrical  industry. 

Proposed  Extensions  to  Municipal  Plant  in  Jamestown, 
N.  Y. — The  Board  of  Electric  Ligliting  Commissioners  oi 
Jamestown,  N.  Y.,  has  recommended  to  the  Common  Coun- 
cil of  that  city  that  bonds  of  the  city  to  the  amount  of 
$40,000  be  issued,  if  approved  at  a  taxpayers'  election.  The 
proceeds  of  these  bonds  are  to  be  used  to  extend  the  munic- 
ipal electrit-light  plant.  The  commissioners  declare  that 
the  surplus  earnings  of  the  plant,  together  with  the  moneys 
raised  by  the  Common  Council  for  street-lighting  purposes 
and  all  other  moneys  on  hand,  arc  insufficient  to  meet  the 
cost  of  the  desired  extensions  and  improvements.  It  is, 
desired  to  purchase  looo-kw  turbo-generator  to  cost  about 
$21,000;  two  7S-light  street-lighting  sets  and  150  luminous- 
arc  lamps  to  cost  about  $7000;  three  mechanical  stokers 
and  the  rehabilitation  of  the  old  blower  system,  to  cost 
about  $4000;  a  new  street-lighting  circuit  to  cost  about 
$2000;  a  new  storage  building  and  repair  shop  to  cost  about 
$5500,  and  incidentals,  $500.  The  output  of  the  looo-kw  unit 
is  desired  for  additional  commercial  service.  Mr.  Clement 
B.  Jones  is  secretary  of  the  Board  of  Electric  Lighting 
Commissioners. 

Electrical  Energy  for  Large  Chicago  Tannery. — Along 
with  the  construction  of  its  new  eight-story  tannery,  which 
measures  240  ft.  by  130  ft.  on  the  ground  floor,  the  Griess- 
Pfieger  Tanning  Company,  Chicago,  is  building  an  elec- 
trical plant  which  will  generate  all  of  the  energy  which  is 
used  in  the  building.  One  i50-kw  and  two  500-kw  West- 
inghouse  440-volt,  three-phase  alternating-current  gener- 
ators driven  by  reciprocating  steam  engines  arc  being  in- 
stalled in  a  separate  building  near  the  tannery  proper. 
Each  generator  carries  its  individual  exciter  mounted  on 
the  same  shaft.  A  twelve-panel  switchboard  measuring 
about  7.5  ft.  high  from  the  floor  is  to  be  installed  by  Kohler 
Brothers  of  Chicago.  The  motor-feeder  panels  on  this 
board  are  asserted  to  be  the  largest  ever  made  and  are  con- 
structed by  the  States  Electric  Company,  Chicago.  En- 
ergy for  the  operation  of  the  motors  used  in  this  tannery 
will  be  supplied  at  440  volts,  while  that  for  lighting  will  be 
stepped  down  to  no  volts,  three-phase,  at  the  switchboard. 
Lead  cables  will  be  run  from  the  switchboard  to  a  junction 
box  in  the  tannery,  from  which  double-braided  cables  will 
be  run  to  various  cutout  cabinets  throughout  the  building. 
Wiring  of  tanneries  is  somewhat  different  from  that  in 
other  buildings  because  acid  fumes  have  to  be  contended 
with  after  the  work  is  completed.  To  safeguard  against 
the  fumes  special  conduit  manufactured  by  the  Safety 
Armorite  Conduit  Company  has  been  used  throughout  the 
building.  All  of  the  conduit  is  run  exposed  so  that  addi- 
tional motors  can  he  insfallcfl  at  the  most  convenient  points 
after  the  building  is  completed  without  having  to  run 
feeders  a  long  distance  to  some  motor  outlet.  The  motors 
range  in  size  from  5  hp  to  50  hp,  most  of  them  being  in- 
stalled on  the  ceilings.  There  will  be  about  1300  hp  in 
motors  installed  in   the  buildincr  for  drying,  pressing,  dip- 


ping, etc.  Outlets  capable  of  supplying  twelve  lamps  each 
are  installed  in  the  building,  and  at  present  about  1000  lamps 
will  be  connected.  If  the  labor  trouble  in  Chicago  is  set- 
tled soon,  it  is  expected  that  the  entire  electrical  equipment 
will  be  ready  for  operation  by  the  latter  part  of  August. 
The  entire  wiring  contract  is  held  by  the  Freeman-Sweet 
Company,  Chicago. 

Northern  Illinois  Company  Sells  Short-Term  Notes.— 
The  I'ublic  Service  Company  of  Nortlitrn  Illinois  announces 
the  sale  of  $2,500,000  worth  of  three-year  6  per  cent  gold 
notes  secured  by  $3,125,000  of  the  company's  5  per  cent 
bonds.  .'\  syndicate  composed  of  Lee,  Higginson  &  Co., 
N.  W.  Halsey  &  Co.  and  Russell,  Brewster  &  Co.  pur- 
chased the  notes,  and  it  is  said  that  the  issue  will  be  offered 
to  investors  on  a  basis  to  yield  a  7  per  cent  return.  Out  of 
the  proceeds  the  company  will  redeem  the  $1,500,000  note  ; 
due  on  Oct.  3  and  given  in  part  payment  for  the  North-  i 
western   Gas  Company.  \ 

Proposed  Electric  Bus  Service  in  New  York  City. — Dur-  \ 
ing  the  past  week  or  ten  days  there  has  come  to  light  an  . 
interesting  situation  in  the  electric  vehicle  field  which  is 
worthy  of  close  attention,  both  on  account  of  the  actual 
present  importance  of  the  movement  and  because  of  the 
latent  possibilities  for  future  development  opened  up  by  it 
F'our  concerns  have  appealed  to  the  Board  of  Estimate  ' 
and  Apportionment  for  franchises  te  operate  bus  lines  in 
the  city  streets,  namely:  the  Fifth  Avenue  Coach  Com- 
pany, the  New  York  Motor  Bus  Company,  the  Manhattan  j 
Motor  Bus  Company,  and  the  People's  Five  Cent  Bus  Line.  '| 
The  first-named  line  has  been  in  operation  for  some  time,  I 
and  until  last  winter  was  in  virtual  control  of  the  situation 
in  New  York  City,  but  at  that  time  the  Legislature  passed 
some  measures  which  destroyed  this  monopoly.  The  com- 
pany is  now  trying  to  strengthen  its  position  by  adding  new  • 
routes  to  those  already  in  operation  under  its  earlier  fran- 
chise. Of  the  two  next  mentioned  companies  there  is  not  a  • 
great  deal  known  at  present,  but  it  is  suspected  that  one  of 
them  at  least  is  aiming  to  secure  routes  which  will  take 
some  of  the  traffic  now  controlled  by  the  Interborough  and 
New  York  Railways  companies.  The  People's  Five  Cent 
Bus  Line,  which  is  controlled  by  George  W.  Loft  and  a 
half  dozen  or  more  prominent  bankers,  proposes  to  inaug- 
urate a  novelty  in  this  class  of  service  by  charging,  as  the 
name  implies,  only  a  nickel  a  ride  in  place  of  the  ten-cent 
fare  long  exacted  by  the  Fifth  Avenue  Coach  Company. 
About  twenty  routes  have  been  laid  out  and  applied  for 
by  the  People's  Line  and  these  seem  to  be  so  placed  as  to 
give  service  in  sections  of  the  city  which  have  long  been 
difficult  of  access  by  the  regular  street-car  lines.  At  pres- 
ent transportation  facilities  are  notably  poor  in  both  the 
lower  east  and  west  sides,  and  especially  along  the  water 
fronts,  and  routes  have  been  requested  by  the  People's  com- 
pany to  cover  these  sections.  Central  Park  has  always 
been  an  effective  barrier  to  traffic  across  town,  there  being 
only  a  single  line,  namely  the  Eighty-sixth  Street  Cross- 
town  car,  connecting  the  east  and  west  sides  of  the  Park. 
It  is  proposed  to  run  two  or  three  bus  lines  across  the  Park 
and  one  line  up  through  it,  if  the  necessary  franchises  can 
be  obtained,  and  the  People's  Line,  which  is  also  applying 
for  these  routes,  claims  that  by  the  use  of  electric  drive  the  ' 
oflFensive  noises  and  odors  common  to  the  gasoline  cars  can 
be  eliminated  and  the  main  objections  to  bus  service  in 
the  Park  removed.  The  same  company  is  also  trying  to 
obtain  routes  down  through  the  business  and  financial  sec- 
tions and  through  the  residential  sections  well  uptown.  If 
it  succeeds  in  securing  any  of  the  franchises  sought  this 
company  will  probably  put  in  service  a  fleet  of  single-deck 
storage  battery  cars  of  the  four-motor  four-wheel-drive 
type  which  has  been  used  with  some  success  in  trucking 
service  in  Philadelphia  and  elsewhere.  The  patents  cover- 
ing this  type  of  car  are  owned  by  the  Imperial  Electric 
Motor  Company,  a  German  concern,  and  the  .American 
rights  are  controlled  by  the  Electro-Coach  Corporation,  of 
New  York.  These  trucks  are  made  at  the  plant  of  the 
Commercial  Truck  Company,  in  Philadelphia,  Pa.  An 
economic  if  not  an  engineering  point  in  connection  with 
the  proposed  service  on  the  People's  Five  Cent  Line  is  the 
plan,  said  to  be  under  consideration,  for  the  use  of  lady 
conductors  to  collect  fares  and  manipulate  the  bell  on  its 
electric  busses. 
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Public  Service  Company  of  Oklahoma. — The  PubHc  Ser- 
vice Company  of  Oklahoma  has  been  organized  as  a  state 
company  subsidiary  to  the  Middle  West  Utilities  Company 
of  Chicago.  The  operating  headquarters  of  the  new  com- 
pany will  be  in  Oklahoma  City  and  it  will  control  properties 
in   Guthrie,  Tulsa,   Colgate,   Vinita,   Lehigh  and   Utoka. 


Industrial  Securities 


Allis-Chalmen,  t.r.,  Sth  pd 
AUis-Chal.,p£..t.r.,Sthpd.. 

Amalgamated  Copper 

American  Tel.  &  Td 

Electric  Storage  Battery ,c 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Td 

Westinghouse,  E.  &  M.,  c, 
Westinghouse,  E.  &  M.,  pf. 

•Last  price  quoted. 


DIVIDEND 


I  Per  Cent   Period 


July  9     July  16 


$19,800,000 
16.050.000 

153,887,900 

344,471,400 
16,074,425 

101,363,600 
41,380.400 
50,000.000 
99,747,600  | 
34,496,400 
3,998,700 


14J 

66i 
I27i 

46} 
139i 

77i 

68 

61i 


NEW  YORK  METAL  MARKET  PRICES 


Copper:  Bid.  .\sked. 

Standard,  spot' 13.75  to  14.30 

Selling  Prices 
£         s       d 

London,   standard,    spot* 63        3       9 

Prime    Lake 14.75  to  14.85 

Electrolytic 14.50  to  14.60 

Casting 14.35  to  14.40 

Copper  wire  base 15.75 

Uad 4.35 

Nickel 40.00  to  45.00 

iheet  /inc,  f.  o.  b.  smelter 7.00 

jpelter.    spot 5.40  to    5.50 

fin,  spot* 59.20  to39.50 

Muminuni; 


. Tulv  15 

Bid.              Asktd. 
13.25  

Selling  Prices 
£         s       d 

62        8       9 

14.50  

14.15  to  14.25 
14.05  to  14.15 
15.50 


*OLD  METALS 


ieavy  copper  and 
Jrass    heavy    .... 

)rass,    light 

^ad,  heavy 

[inc,  scrap 


13.25 
8.12!^ 
7.25 
4.25 
4.37!^ 


4.35 
to  45.00 

7.00 
to    5.35 
to  40.00 


13.25 
8.12J4 
7.25 
4.25 
4.37/. 


•COPPER  EXPORTS 


otal  tons  to  July   15 

•From  daily  market  report  of  the  New  York  Metal   Exchange. 


Business  Notes 

Massachusetts  Chemical  Company. — The  Boston  office 
if  the  Massachusetts  Chemical  Company  has  been  moved 
rom   185  Summer  Street  to  757  Boylston  Street. 

The  Bryant  Electric  Company  and  the  Perkins  Electric 
iwitch  Manufacturing  Company,  Bridgeport,  Conn.,  have 
ipened  New  York  sales  offices  in  the  Vanderbilt  Avenue 
iuilding,  51  East  Forty-second  Street,  in  charge  of  Messrs. 
"rank  Stout  and  Robert  Abbott. 

The  Electric  Controller  &  Manufacturing  Company. — 
■Ir.  W.  H.  Williams,  formerly  in  the  Pittsburgh  office  of 
he  Electric  Controller  &  Manufacturing  Company,  has 
een  made  district  manager  for  the  company  in  the  Chi- 
ago  territory. 

The  Line  Material  Company,  of  South  Milwaukee,  Wis., 
laker  of  insulator  brackets,  outdoor  lighting  brackets  and 
ther  line  construction  material,  have  established  offices 
t  114  Liberty  Street,  New  York;  229  Sherlock  Building, 
ortland,  Ore.,  and  915  Olive  Street,  St.  Louis,  Mo. 

The  Arrow  Electric  Company,  Hartford,  Conn.,  manu- 
icturers  of  sockets,   switches   and   electrical   supplies,   hehl 

sales  conference,  July  15  to  17,  which  was  attended  by 
bout  twenty  of  its  salesmen  from  all  parts  of  the  United 
tates  and  Canada.  Business  sessions  occupied  a  part  of 
ich  day,  the  balance  being  given  over  to  various  forms  of 
musement  and  entertainment  provided  by  the  company. 


New  Industrial  Companies 

The  Farkas  Lamp  &  Wire  Company,  of  Hoboken,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $125,000  to 
manulactiire  incandescent  lamps,  etc.  The  incorporators 
are;  M.  H  Breen,  W.  H.  McTigue  and  D.  Lubash.  of 
Hoboken,  N.  J. 

1  '^^t  "^.'""'^sfahr  Glass  &  Insulation  Company,  of  Brook- 
lyn, N.  \.  has  been  incorporated  by  H.  Hammesfahr,  E. 
Hammesfahr  and  H.  Hammesfahr,  Jr.,  of  Brooklyn  The 
company  is  capitalized  at  $100,000  and  proposes  to  manu- 
facture and  deal  in  insulation. 

The  Electric  Specialty  Company,  of  Baltimore,  Md.,  has 
been  incorporated  by  Julius  H.  Wyman,  Fidelity  Building 
Baltimore,  Md  ;  John  M.  Wright,  of  Baltimore,  and  William 
M.  Pylc,  of  Wilmington,  Del.  The  company  is  capitalized 
at  :t>io,ooo  and  proposes  to  manufacture  electrical  machinery. 


Trade  Publications 


Wire^— The  American  Electrical  Works,  PhiUipsdale, 
K.  I.,  has  recently  distributed  a  price  list  of  wires  and 
cables. 

Direct  Current  Motors.— Bulletin  No.  A4121,  of  the 
General  Electric  Company,  is  a  revision  of  the  company's 
bulletin  on  direct  current  motors  of  the  commutating-pole 
design. 

Refillable  Fuses.— A  cardboard  poster,  7  in.   by   11   in     is 
being  mailed  by  the  A.  F.  Daum  Company,  Pittsburgh    Pa 
showing  cross-sectional  views   of  refillable   fuses   for  'elec- 
tric circuits. 

Lamps.— A  new  price  list,  effective  July  i,  on  Eastern 
tungsten  lamps  is  being  sent  out  by  the  Eastern  Electric 
Lamp  Co.,  Division  of  the  Franklin  Elec.  Mfg  Co  Hart- 
ford, Conn. 

Chandeliers.-Illustrations  of  some  of  the  new  designs 
added  recently  to  its  line  of  chandeliers  have  been  pub- 
lished in  leaflet  form  by  the  Beardslee  Chandelier  Mfg  Co 
for  inclusion   with   its  loose-leaf  literature. 

Time  Switches.— Various  types  of  time  switches,  trans- 
formers for  tungsten  lamps,  spot-lamps,  search-lamps  and 
other  specialties  are  briefly  referred  to  and  illustrated  in 
a  leaflet  issued  by  the  Campbell  Electric  Co.,  Lynn,  Mass. 
Switches.— "Diamond  H"  push  button  switches,  rotary- 
flush  and  rotary-surface  switches,  remote-control  switches 
automatic  door  switches,  flush  receptacles,  steel  wall  cases 
and  ground  clamps  are  described  and  illustrated  in  Catalo°- 
E  recently  issued  by  the  Hart  Mfg.  Co.,  Hartford,  Conn.  .A 
number  of  wiring  diagrams  are  included. 

Feeder  Voltage  Regulators.— The  General  Electric  Com- 
pany has  issued  Bulletin  No.  A4129,  which  illustrates  and 
describes  in  detail  small  feeder  regulators.  This  regula- 
tor IS  of  the  pole  type  and  is  built  for  use  on  single-phase 
feeders  only.  It  is  made  in  two  designs,  one  for  outdoor 
installation  and  automatically  operated,  and  the  other  for 
hand  operation,  and  to  be  installed  indoors  only.  The 
bulletin  contains  internal  and  external  views  and  connec- 
tion  and   dimension    diagrams. 

"Buckeye-Mobile."— The  Buckeye  Engine  Co..  Salem 
Ohio,  in  its  Bulletin  No.  lO-B  gives  detailed  information 
in  regard  to  its  "Buckeye-Mobile."  This  apparatus  is  a 
complete  self-contained  superheated  steam  power  plant 
composed  of  internally  fired  boiler,  tandem  compound  en- 
gine, superheater,  reheater,  feed-water  heater  and  pump. 
with  or  without  condenser,  for  belted  service  or  with  flex- 
ible coupling  for  direct  connection  to  generator.  Some 
useful  test  data  are  given.  The  bulletin  is  fully  illustrated. 
Insulators. — A  revised  and  enlarged  edition  of  "The  In- 
sulator Book"  has  recently  been  published  by  the  Locke 
Insulator  Manufacturing  Co.,  Victor,  N.  Y.  The  "Notes" 
which  form  the  opening  pages  are  full  of  interest  and  value, 
telling  just  the  things  that  the  prospective  user  of  insulator 
would  like  to  know.  The  many  types  of  insulators  and 
some  special  applications  are  graphically  shown.  The  book 
is  arranged  in  the  modern  "loose-leaf"  form,  making  it  pos- 
sible always  to  keep  the  book  up  to  date. 
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Personal  Mention 

Mr.  Joseph  S.  Levering  lias  resigned  as  president  of  ilic 
Eastiin    Consiiliilatfd    Elcitric   Company   of   Easton,   Pa. 

Mr.  W.  R.  Tasker  lias  succeeded  Mr.  F.  S.  Frecinole  as 
buperiiileiideiit  nl  tlie  cily  lighting  plant  at  Tccumsch,  Neb 

Mr.  A.  T.  McDonald  has  resigned  his  position  as  gen- 
eral sales  manaKcr  of  the  Louisville  (Ky.)  Lighting  Com- 
pany. 

Mr.  S.  G.  Reque  has  recently  been  made  general  superin- 
tendent of  the  Northumberland  County  Gas  &  i'-lectric  Co., 
Sunbnry.  Pa. 

Mr.  F.  H.  Miller,  of  Toledo,  Ohio,  has  become  local  man- 
ager of  ihc  Lebanon,  Ind.  plant  of  the  Interstate  Public 
Service  Company. 

Mr.  G.  A.  Forgnier,  formerly  of  Racine,  Wis.,  has  become 
associated  as  superintendent  with  the  lighting  and  water 
system  of  Gladstone,  Mich. 

Mr.  E.  J.  Nally,  vice-president  of  the  Postal  Telegraph 
Company,  returned  this  week  from  a  vacation  trip  to  Eu- 
rope, his  time  abroad  havijig  been  spent  largely  in  London. 

Mr.  Alex  Macauley,  superintendent  of  the  electrical  de- 
partment of  the  Beverly  (Mass.)  Gas  &  Electric  Company, 
is  this  month  celebrating  the  twenty-fifth  anniversary  of 
his  service  with  the  company. 

Mr.  R.  P.  Stevens  has  been  elected  president  of  the 
Eastern  Consolidated  Electric  Company  which  has  been 
taken  over  by  the  Lehigh  Valley  Transit  Company  of  which 
Mr.  Stevens  is  also  president. 

Mr.  W.  H.  Blood,  Jr.,  of  Stone  &  Webster,  Boston, 
Mass..  and  insurance  expert  for  the  National  Electric  Light 
Association,  has  sailed  for  Europe,  where  he  will  spend  a 
vacation  touring  with  his  family  in  an  automobile. 

Mr.  S.  F.  Messer,  formerly  with  the  Warren  Water  & 
Light  Company  and  the  Trumbull  Public  Service  Company, 
both  of  Warren,  Ohio,  is  now  superintendent  of  the  Kent 
Water,  Light  &  Power  Company,  having  succeeded  Mr. 
.\.  B.  Young,  deceased. 

Mr.  F.  A.  Tennant  has  resigned  as  Assistant  Commis- 
sioner of  Patents  to  enter  the  practice  of  patent  law  at 
Boston.  Mr.  Tennant  entered  the  United  States  Patent 
Office  in  1895  and  after  a  number  of  promotions  was  made 
Assistant  Commissioner  in  1909. 

Mr.  Howard  Maxwell,  formerly  connected  with  the  en- 
gineering department  «(  the  General  Electric  Company,  has 
been  appointed  superintendent  of  the  motor  department  as 
successor  to  Mr.  J.  A.  Smith,  who  has  been  appointed 
general  superintendent  of  the  works. 

Prof.  Henry  H.  Norris  has  resigned  his  position  as  head 
of  the  electrical  engineering  department  at  Cornell  Uni- 
versity and  will  devote  a  part  of  his  time  to  editorial  work 
on  this  paper.  He  will  have  the  title  of  associate  editor  and 
at  present  will  make  his  headquarters  at  Ithaca,  N.  Y. 

Mr.  Zenas  W.  Carter,  secretary  of  the  Electric  Develop- 
ment .Association,  Boston,  Mass.,  sailed  for  Europe  on 
July  13  from  Montreal  on  the  steamer  "Ionian"  of  the 
.■Mian  Line.  Me  was  accompanied  by  Mrs.  Carter.  They 
expect  to  spend  about  two  months  in  England,  France, 
Belgium  and  Scotland. 

Mr.  M.  J.  Curran,  who  succeeds  Mr.  Waldeniar  Michael- 
sen  as  city  electrician  of  Omaha,  Neb.,  was  formerly  con- 
nected with  the  Omaha  Electric  Light  &  Power  Company, 
resigning  after  eight  years'  service  to  become  superinten- 
dent of  the  Standard  Electric  Company.  Since  1909  Mr. 
Curran  has  conducted  an  electrical  contracting  business  in 
Omaha. 

Mr.  J.  Martin,  who  has  been  associated  with  the  United 
States  Navy  in  electrical  work  for  the  past  twenty  years 
has  joined  the  staff  of  the  Marconi  Wireless  Telegraph 
Company  of  .\merica.  His  first  duties  will  involve  the 
completion  of  a  chain  of  50-kw  stations  at  New  Orleans, 
Swan  Island  and  Santa  Marta  for  the  service  of  the  United 
Fruit  Company. 

Mr.  Waldemar  Michaelsen,  for  ten  years  city  electrician 
of  Omaha,  Neb.,  has  been  succeeded  in  that  position  by 
Mr.   M.  J.  Curran.     Mr.   Michaelsen   served   the  city  under 


three  mayoralty  administrations.  He  is  a  past-president 
of  the  Western  Society  of  Electrical  Inspectors,  and  it 
well  known  among  electrical  men  of  the  west  as  an  en- 
gaging speaker  and  humorist. 

Mr.  James  A.  Smith  has  been  appointed  general  superin- 
tendent of  the  Schenectady  works  of  the  General  Electric 
Company.  Mr.  Smith  was  formerly  superintendent  of  thi 
motor  department  and  his  present  post  has  been  newly 
created  in  order  to  relieve  Mr.  G.  E.  Emmons,  who  has  been 
placed  in  general  executive  charge  of  all  manufacturing 
operations  of  the  company. 

Mr.  W.  J.  Canada,  engineer  of  the  Kocky  Mountain  Fire 
Underwriters'  Association,  has  resigned  to  become  as- 
sociate physicist  with  the  Bureau  of  Standards,  Department 
of  Commerce,  Washington,  D.  C,  where  he  will  take  up 
an  investigation  of  the  electrical  life  hazard,  of  which  he 
has  made  a  special  study.  Mr.  Canada  is  past-president  of 
the  Western  .Association  of  Electrical   Inspectors. 

Gen.  George  H.  Harries,  president  of  the  American 
Electric  Railway  Association,  and  an  oflficer  of  several  pub- 
lic utility  properties  controlled  by  H.  M.  Byllesby  &  Com- 
pany, has  been  elected  president  of  the  Louisville  Gas  & 
Electric  Company,  chartered  in  Kentucky  as  a  consolida- 
tion of  the  Louisville  (Ky.)  Gas  Company  and  four  other 
utility  companies.  Mr.  H.  H.  Byllesby  is  chairman  of  the 
board  of  the  new  company. 

Mr.  Francis  C.  Pratt,  who  was  assistant  to  Mr.  E.  W.  Rice. 
Jr.,  when  he  was  vice-president  of  the  General  Electric  Com- 
pany, has  been  appointed  assistant  to  the  president,  so  that 
Mr.  Rice  will  not  be  deprived  of  his  services.  Mr.  Pratt  has 
also  been  placed  in  executive  charge  of  engineering.  He  has 
been  with  the  General  Electric  Company  about  eight  years, 
coming  to  Schenectady  from  the  Pratt  &  Whitney  Com- 
pany of  Hartford.  Mr.  Pratt  is  a  graduate  from  the  Shef- ' 
field   Scientific  School,  Yale  University. 

Mr.  William  T.  Taylor,  consulting  engineer,  Santiago, 
Chile,  is  visiting  the  United  States  in  the  interest  of  cer- 
tain hydroelectric  undertakings  in  South  America.  Mr. 
Taylor  served  for  a  time  as  general  superintendent  of  the 
Jhelum  Power  Installation,  Baramulla  Kashmir,  India,  and 
later  was  associated  with  the  Central  Mexico  Light  & 
Power  Company,  San  Luis  Potosi,  Mexico.  More  recently 
he  has  been  president  of  Taylor  &  Company,  Sao  Paulo. 
Brazil.  He  is  a  member  of  the  (British)  Institution  of 
Electrical  Engineers  and  a  fellow  of  the  American  Insti- 
tute of  Electrical  Engineers. 

Mr.  George  E.  Emmons,  for  many  years  general  manager 
of  the  Schenectady  works  of  the  General  Electric  Company. 
lias  been  placed  in  general  executive  charge  of  all  manu- 
facturing operations  of  the  company.  Mr.  Emmons  ha; 
been  with  the  General  Electric  Company  for  twenty-eight 
years.  He  entered  the  employ  of  the  Thomson-Houston 
Company  as  cost  clerk  and  served  through  various  grades 
and  positions  until  in  1895,  one  year  after  going  to  Schenec- 
tady, he  was  made  general  manager  of  the  combined  works 
The  new  position  is  one  of  the  highest  in  the  gift  of  the 
company  and  has  been  won  by  a  long  record  of  successful 
achievements. 


Obituary 

Burton  E.  Baker,  inventor  and  manufacturer  of  X-r.i; 
paratus,  died  at  his  home  at  Hartford,  Conn.,  July  10,  of  a 
malady  superinduced  by  his  continuous  exposure  to  X-rays 
in  connection  with  his  work.  A  number  of  prominent  phy- 
sicians operated  upon  Mr.  Baker  in  an  attempt  to  stay  the 
disease,  but  without  result.  He  was  43  years  of  age,  and 
was  head  of  the  Baker  Electric  Company  and  the  Baker 
X-ray  Tube  Company  of  Hartford. 

R.  M.  Ferris,  chief  engineer  of  the  New  York  Telephone 
Company,  was  drowned  July  13  while  bathing  at  Siascon- 
sett  Beach,  Nantucket,  Mass.  Mr.  Ferris  was  38  years  o 
age  and  had  served  the  telephone  company  for  15  years 
He  was  a  graduate  of  the  Massachusetts  Institute  o 
Technology  and  the  Riverview  Military  Academy.  Hi: 
home  was  at  Montclair,  N.  J.  Mr.  Ferris  was  an  associat< 
member  of  the  American  Institute  of  Electrica'  Engineers 
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Construction 

New  England 

FORT  KENT,  MAINE. — A  new  electric-light  plant  is  being  built  in 
Fort  Kent,  plans  for  which  were  prepared  by  Green  &  Wilson.  Harry  ¥. 
Green,  of  Waterville,  has  charge  of  the  work. 

NEWPORT,  N.  H.— The  Pubhc  Service  Commission  has  approved  of 
an  issue  of  $35,000  in  capital  stock  by  the  Newport  El.  Lt.   Co. 

MORRISVILLE,  VT.— A  new  lOOOhp  James  Leffel  waterwheel  has 
"been  installed  at  the  Cadys  Falls  plant  of  the  Morrisville  municipal  light- 
ing and  water  plant. 

BOSTON,  MASS. —  I'.ids  will  be  received  by  the  Schoolhouse  Commis- 
sioners of  the  city  of  Boston,  120  Boylston  Street,  Boston,  until  July  22. 
for  installing  vacuum  cleaning  system  in  the  Practical  Arts  High  School, 
Greenville  and  Winthrop  Streets,  Boston,  Mass.  Charles  Logue,  John  1*. 
Kennedy   and   Charles    B.    Perkins  are  commissioners. 

FITCHBURG,  MASS.— Additions  to  the  power  station  of  the  Fitch- 
burg  Gas  &  Elec.  Co.,  to  accommodate  ultimately  three  2500-kw  turbines 
will  be  made  within  a  short  time.  The  equipment  has  been  contracted 
tor.     C.   R.  Hayes,  manager. 

HOLYOKE,  -MASS.— The  Holyoke  St.  Ry.  Co.  is  reported  to  be  pre- 
I>aring  plans  for  improvements  to  its  power  plant.  Louis-  D.  Pellissier  is 
general    manager. 

MILFORD,  M.\SS.— The  Milford  El.  Lt.  &  Pwr.  Co.,  it  is  reported, 
contemplates  extensions  and  improvements  to  its  gas  and  electric  systems 
to  cost  about  $22,000.  About  $9,000  will  be  expended  tor  improvements 
to  the  electric  service. 

TURNERS  FALLS,  MASS.— The  Franklin  El.  Lt.  Co.  expects  to  pur- 
chase within  the  next  three  months  additional  street-lighting  equipment. 
The  company  has  recently  closed  a  10-year  street-lighting  contract  with 
an  increase  in  the  number  of  street  lamps.  M.  H.  Mahoney  is  superin- 
tendent. 

WESTl'TELD,  M.\SS.— The  municipal  light  board  is  considering  the 
proposition  submitted  by  the  Amherst  Pwr.  Co.  of  Greenfield,  offering  to 
furnish  electricity  to  operate  the  municipal  electric-light  system.  In  case 
the  department  should  decide  to  secure  energy  from  the  Amherst  com- 
pany an  appropriation  of  from  $10,000  to  $15,000  will  be  asked  for  the 
erection  of  transmission  line,  transformers,  etc.  The  transmission  line 
will  be  extended  from  the  West  Springfield  line,  a  distance  of  about  3 
miles. 

WEST  SPRINGFIELD,  MASS.— The  City  Council  has  given  per- 
mission to  the  .Amherst  Pwr.  Co.  to  erect  a  transmission  line  across  the 
land  to  Bear  Hole.  This  is  considered  the  initial  step  in  the  plan  of 
the  board  to  use  electric  energy  at  Bear  Hole  in  place  of  using  energy 
derived  from  a  gas  engine,  but  it   is  planned  to   retain   the  latter   for   an 


Middle  Atlantic 

ALBANY,  N.  Y.— Bids  wiU  be  received  by  Duncan  W.  Peck,  superin- 
tendent of  public  works,  Capitol,  Albany,  until  Aug.  5  as  follows: 
Contract  No.  93,  Erie  Canal,  sections  S,  6  and  7;  Oswego  Canal,  sec- 
tion 1 — Power  plants,  electrical  equipment  and  machinery  for  operating 
and  lighting  locks  as  follows:  Erie  Canal,  locks  20,  21,  22,  23,  25  and 
junction  lock  at  New  London;  Oswego  Canal,  locks  3,  5  and  6.  Sheets  1 
:o  33  inclusive.  Plans  may  be  seen  and  detailed  specitications,  engineer's 
estimate  of  quantities,  proposal  blanks,  form  of  contract  and  bonds  re- 
quired and  other  information  for  bidders  may  be  obtained  at  the  office 
of  the  superintendent  of  public  works  at  Albany;  at  the  office  of  the  as 
sistant  superintendent  of  public  works  for  the  middle  division  at  Syra- 
cuse; at  the  office  of  the  assistant  superintendent  of  the  western  divi- 
sion at  Rochester,  and  at  the  canal  office,  Spaulding's  Exchange,  Buffalo. 
Copies  of  detailed  plans  or  drawings  may  be  obtained  from  the  state  en. 
itineer  and  surveyor  at  .Mbany,  upon  payment  to  him  of  the  cost  of 
producing  same. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  the  Department  of  Pub- 
lic Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until  July  23, 
for  furnishing  material  and  labor  necessary  to  reset  12  horizontal  tubular 
boilers  in  the  power  house  of  the  Kings  County  Hospital,  Borough  of 
Brooklyn.  Blank  forms  and  further  information  may  be  obtained  at  the 
office  of  the  chief  engineer  of  the  department,  foot  of  East  Twenty-sixth 
Street,  where  plans  and  specifications  may  be  seen.  Michael  J.  Drum- 
mond  is  commissioner. 

FULTON,  N.  V. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  Aug.  14  for 
construction,  complete,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Fulton. 
Orawings  and  specifications  may  be  obtained  from  the  above  office  or 
from  the  custodian  of  site  at  Fulton.  O.  Wenderoth  is  supervising 
architect. 

JAMESTOWN,  N.  Y.— The  Niagara  &  Lake  Erie  Pwr.  Co.,  of  Buffalo, 
IS  planning  to  extend  its  transmission  line  from  Portland  to  Mayville 
and  thence  to  Jamestown.  The  company  has  applied  to  the  Public  Service 
Commission  for  permission  to  issue  $50,000  in  bonds  for  the  erection  of  a 
line  from   Portland  to  Mayville. 


JAMESTOWN,  N.  Y.— Bids  will  be  received  by  the  Board  of  Electric 
Lighting  Commissioners  of  Jamestown,  until  July  30,  for  furnishing  one 
and  two  75-Iamp  series  luminous  or  flaming  arc  rectifiers  sets  and  also 
75  and  150  series  luminous  or  flaming  arc  lamps  in  accordance  with 
specifications  on  file  at  the  office  of  the  board.  Specifications  may  be 
obtained  at  the  office  of  the  Board  of  Lighting  Commissioners,  City  Hall, 
Tamestow-n. 

LANCASTER,  N.  Y.— The  Depew  &  Lancaster  Lt.,  Pwr.  &  Conduit 
Co.,  of  Lancaster,  expects  to  install  within  the  next  three  months  three 
200-kw  transformers  for  11,000-volt  primary,  2200-volt  secondary,  25 
cycles;  it  also  expects  to  purchase  one  11,000-volt,  three-phase,  25-cycle 
oil  breaker;  poles,  wire,  cross-arms  and  hardware  for  approximately  5 
miles  oi  arc  lamp  and  low-tension  wires;  incandescent-lamp  regulators 
for  street  service  with  reflectors,  etc.,  within  the  next  three  months. 
A.   R.  Tremaine  is  superintendent. 

LESTERSHIRE,  N.  Y.— The  Board  of  Trustees  is  considering  the 
installation  of  an  ornamental  street-lighting  system  in  Lestershire. 

NORWOOD,  N.  Y.— The  Norwood  El.  Lt.  &  Pwr.  Co.  expects  in  the 
near  future  to  install  a  water  wheel  governor,  build  a  new  concrete  flume 
(500  ft.  long),  enlarge  its  raceway  and  change  the  position  of  the  3S0-hp 
engine.  The  cost  of  proposed  improvements  is  estimated  at  $15,000.  C. 
!■.    Vance  is  superintendent. 

NUNDA,  N.  Y.— The  Nunda  Casket  Co.  expects  to  purchase  within 
the  next  four  months  one  125.hp  boiler,  one  150-hp  Corliss  engine  and 
two   generators   for  its  electric-light  pjant. 

ONEONTA,  N.  Y.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Aug.  21, 
tor  construction,  including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches,  of  the  United  States  post  office  at  Oneonta,  N.  Y. 
Drawings  and  specifications  may  be  obtained  from  the  custodian  of  site 
at  Oneonta  or  at  the  above  office.  O.  Wenderoth  is  supervising  architect. 
OWEGO,  N.  Y.— The  Owego  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  month  one  ISO-hp  water  turbine.  The  company  in- 
stalled last  year  two  300-kva  De  Laval  steam  turbines,  new  condensers, 
pumps,  oiler,  new  switchboard,  instruments,  transformers,  meters,  etc. 
D.   C.   Newton  is  superintendent. 

SCHENECTADY,  N.  Y.— Bids  will  be  received  by  the  Board  of  Con 
tract  and  Supply,  City  Hall  Annex,  until  July  23,  for  the  general  con- 
struction, including  electrical  work,  for  three  new  schools.  Plans  and 
specifications  may  be  secured  from  W.  T.  Wooley,  city  engineer  and 
architect,  447  Franklin  Street,  Schenectady.  Fred  E.  Johnson  is  secretary 
of  Board   of  Contract  and   Supply. 

SPENCER,  N.  Y.— The  Seely  El.  Co.,  of  Spencer,  expects  to  erecl 
within  the  next  two  months  3  miles  of  transmission  line,  with  distribu- 
tion system  at  end,  and  to  purchase  switchboard  and  instruments  for 
same,    and   material    for   street-lighting   system,    including   hoods,   brackets. 

C.\NTON,  PA.— The  Canton  Illg.  Co.  expects  to  erect  within  the  next 
three  months  a  new  brick  and  concrete  power  house  (30  ft.  by  80  ft.) 
and  to  install  two  150-hp  boilers  (150  !b.  pressure),  two  160-hp  Skinner 
engines  connected  to  two  I2S-kva  General  Electric,  60-cycle,  2500-volt 
generators.  Contracts  have  been  placed  for  all  machinery.  The  com 
pany  is  changing  its  system  from  direct  to  alternating-current  and  will 
establish   a   24-hour   service.     H.    L.    Clark    is   treasurer. 

COATESVILLE,  PA.— The  Chester  Valley  El.  Co.,  of  CoatesviUe,  has 
recently  closed  a  five-year  contract  with  the  borough  of  CoatesviUe  for 
street-lighting  and  is  considering  the  installation  of  metallic  or  luminous- 
arc  lamps.  The  company  is  erecting  a  7-mile  high-tension  transmission 
line  to  Parkersburg,  material  for  which  has  been  purchased.  F.  W. 
Harris  is  superintendent. 

DUNBAR,  PA.— The  Dunbar  EL  Co.  expects  to  purchase  within  the 
next  month  about  130  poles  and  crossarms  and  some  incidentals  for  ordi- 
nary upkeep  of  distribution  system.  Stuart  B.  Marshall  is  general 
superintendent. 

ERIE,  PA. — The  Erie  County  El.  Co.  expects  to  erect  within  the  next 
two  months  additional  three-phase  transmission  lines  and  to  purchase 
within  the  next  30  days  three  500-kva  transformers  and  also  to  purchase 
within  the  next  six  months  one  SOOO-kva  turbine.  The  company  has 
bought  within  the  last  four  months  two  550-hp  Babcock  &  Wilcox  boilers. 
T.  J.   O'Dea  is  superintendent. 

HAMBURG,  PA.-The  Hamburg  Gas  &  El.  Co.  expects  to  purchase 
within  the  next  three  months  two  150  or  200-hp  boilers.  The  company 
has  just  completed  the  erection  of  six  miles  of  4400-volt  transmission  line 
to  supply  electricity  to  two  boroughs  and  three  villages.  A.  J.  Althouse 
is  superintendent. 

HOLTWOOD,  PA.— The  Pennsylvania  Wtr.  &  Lt.  Co.,  of  Holtwuod. 
expects  to  erect  within  the  next  six  months  a  second  transmission  to 
Baltimore,  Md.,  consisting  of  three-phase  circuits  and  to  extend  the 
Baltimore  substation  44  ft.  The  company  also  expects  to  purchase  unit 
No.  8,  consisting  of  a  17,000-hp  water  turbine  directly  connected  to  a 
12,000-kw  generator,  governor  and  necessary  lubricating  system  for  new 
unit;  switching  equipment  for  new  unit  at  Holtwood  station,  the  two  new 
circuits  to  Baltitnore,  one  10,000-kw  transformer  for  Baltimore  station 
for  the  two  new  circuits,  one  10,000-kw  transformer  and  three  13,000-volt 
feeders;  three  10.000-kw  transformers,  of  which  two  are  for  Holtwood 
station  and  one  for  the  Baltimore  substation,  and  all  material  for  No.  2 
Baltimore  transmission   line,  such   as  towers,   cables,   insulators,   lightning 
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■  rrr>lcr>.  A.  Ucnion  i>  «MisUint  chief  engineer.  The  offices  of  the 
company  are  localed  in  United  Siaiei  Fidelity  &  Guarantee  Building, 
Baltimure.   Md. 

NOHTIl  WARKEN.  PA.— Work  will  begin  in  the  near  future  on  the 
conalruciion  of  a  Inrge  power  plant  at  the  State  Hospital  for  the  Insane 
at   North   Warren,  to  cost  JI25,000. 

I'IlILA|iKI,l'llI.\.  r'.\.— The  United  El.  Construction  Co.,  of  I'hila- 
delphia,  was  r.-.enll>  awarded  the  contract  for  electric-lighting  equip- 
nienl,  including  engines,  generators,  pumps,  wiring,  telephones,  etc.,  for 
the  Kenilworth  apartment  hou*e,  at  Nineteenth  Street  and  Rittenhouse 
Square,  at  a  cost  of  $60,000;  also  the  contract  for  the  entire  electrical 
equipment  for  the  new  huilding  being  erected  for  the  National  Biscuit 
Co.,  at   a  cost   of  JIO.OOO. 

SUNHURY,  PA.— The  Northumberland  County  Gas  &  El.  Co.,  of 
Sunbury.  Is  ererting  a  6-Miile  extension  to  its  16,500-volt  transmission  line 
from  Milton  to  Waisoniown,  to  supply  electricity  to  brick  manufacturing 
plants  there.  Material  for  the  above  has  been  purchased.  The  company 
expects  to  purchase  within  the  next  JO  days  high-tension  disconncting 
switches  for  outdoor  service  (33,000  volts).  S.  G.  Reque  is  superin- 
tendent. 

YORK  HAVEN,  PA.— The  Vork  Haven  Wtr.  &  Pwr.  Co.  expects  to 
erect  within  the  next  three  months  a  •ISOO-volt  transmission  line  to  Mount 
Wolf,  Pa.,  and  a  2200-volt  line  to  Koyalton,  and  also  expects  to  purchue 
three  200  kw  transformcis  within  the  next  month.  \V.  E.  Mann  is 
general   manager. 

TRENTON,  N.  J— The  merchants  of  this  city  are  reported  to  be  in- 
terested in  a  proposition  to  start  an  independent  lighting  plant.  The 
proposed  plant  will  be  built  by  Ogden  D.  Wilkinson,  of  Philadelphia,  Pa., 
one  of  the  large   property   owners  in   this   city. 

CLARKSBURG.  W.  VA.— The  Clarksburg  Gas  &  EI.  Co.,  it  is  stated, 
is  having  plans  prepared  for  a  central  power  plant  of  brick  and  steel  con- 
struction, 75  ft.  by  85  ft.,  to  cost  about  $500,000. 

WASHINGTON,  D.  C. — An  American  consul  in  Central  America  has 
tran.<imittcd  the  name  of  a  person  in  his  district  who  is  interested  in 
electric-light  supplies  and  telephones  and  who  has  been  requested  to  sub- 
mit estimates  of  cost  on  an  electric-light  out6t  for  two  towns.  For  fur- 
ther information,  address  No.  11,287,  Bureau  of  Foreign  and  Domestic 
Commerce,   Department  of  Commerce.   Washington.   D.   C. 

WASHINGTON.  D.  C. — An  American  consular  officer  in  the  Far  East 
has  transmitted  the  names  of  two  electric-light  companies  in  his  dis- 
trict which  are  preparing  to  construct  electric  railway  lines  about  20 
miles  in  length.  Correspondence  may  be  in  English.  Further  informa- 
tion may  be  obtained  ty  addressing  No.  11,283,  Bureau  of  Foreign  and 
Domestic  Commerce,   Department  of  Commerce,  Washington.  D.  C. 

W.-\SHINGTON,  D.  C. — .-X  report  from  an  American  consul  in  Eng- 
land states  that  a  firm  in  his  district  desires  particulars,  including  il- 
lustrations, prices,  etc.,  from  American  manufacturers  of  wireless  teleg- 
raphy apparatus.  The  firm  is  in  touch  with  several  ship  and  trawler 
owners  who  own  at  least  550  vessels.  For  further  information  address 
No.  11,292,  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of 
Commerce,   Washington,    D.    C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washington,  D.  C,  until  July  22  for  fur- 
nishing at  the  navy  yard,  Brooklyn,  N.  Y.,  supplies  as  follows;  Schedule 
5637,  one  30-kw  motor  generator,  15  5-kw  radio  sets  for  ship  installa- 
tion. Bids  will  also  be  received  until  Aug.  5  as  follows:  Boston,  Mass.. 
Schedule  5644.  for  one  three-motor  electric  traveling  crane;  Philadelphia. 
Pa..  Schedude  5646.  one  motor-driven  flange  facing  machine;  Norfolk. 
Va..  Schedule  5643,  16  blower  ventilating  sets;  Schedule  5641.  rewiring 
quarters  at  navy  yard;  Puget  Sound,  Wash.,  Schedule  5623,  six  heavy 
pattern,  motor-driven  engine  lathes;  Washington,  D.  C,  Schedule  5639. 
15  sets  transmitting  and  receiving,  etc.,  radio  sets.  Applications  for 
schedules  should  designate  the  schedule  desired  by  number. 


North  Central 

ALBION.  MICH.— The  Commonwealth  Pwr.  Co.  will  rebuild  its  local 
plant,  recently  destroyed  by  fire,  at  once.  The  city  will  be  without 
street-lighting  service  until  the  plant  is  rebuilt. 

DETROIT,  MICH.— The  Edison  El.  Illg.  Co.  is  reported  to  have 
awarded  contract  for  the  erection  of  substation  building,  40  ft.  by  75  ft., 
one  story,  at  Bellevue  and  Waterloo  Streets.  Plans  are  now  being 
piepared  for  a  substation  40  ft.  by  100  ft.,  to  be  located  at  the  corner  ut 
ftecch  and   First   Streets. 

DETROIT,  MICH.— All  bids  for  the  5000-kw  turbo-generator  unit  f.n 
the  municipal  electric-light  plant  have  been  rejected  by  the  Public  I.iglii 
ing  Commission  and  new  bids  will  be  asked  for.  Under  the  new  specifics 
tions  the  lighting  commission  will  lay  the  foundations.  An  appropriation 
of  $119,500  has  been  made  for  the  equipment. 

FR.-\NKFORT.  MICH —The  new  dam  of  the  Benzie  County  Pwr.  Co.. 
en  the  Betsey  River,  will  be  completed  early  in  .\ugust,  and  will  develop 
1200  hp.  This  energy  will  be  used  for  lighting  and  industrial  purposes  in 
the  town  of  Frankfort.  Elberta.  Benroni.i  and  perhaps  other  places.  S,  B. 
Wigginii,  whose  address  is  the  Engineering  Building.  Ann  Arbor,  is  en 
gineer    in    charge. 

HOUGHTON.    MICH.— The    Board    of    County    Supervisors    has    en 


tcictl   inio   a  contract  with   tjie   Houghton   County    El.   Lt.   Co.    for   \iy. 
the   county    bridge    for   a    period   of   five    years   at   $825    per   year. 
tungstt-n  lamps  are  to  be  installed  on  the  bridge. 

IIKVAN.  OHIO,— The  installation  of  a  new  street-lighting  systcr 
cost  approximately  $5,000  is  under  consideration.  The  plans  pr 
for  the  erection  of  70  standards  on  Main  Street  surrounding  the  < 
House   Squ.lre. 

CINCINNATI.  OHIO.— Bids  will  be  received  at  the  office  ot  the 
of  Board  of  Education,  City  Hall,  Cincinnati,  until  Aug.  4  for  fur 
ing  material  and  installing  electric-lighting  systems  in  the  Whittier 
Hyde  Park  public  schools,  in  accordance  with  plans  and  spccificatiot 
file  in  the  office  of  C.  W.  Handman,  business  manager. 

CLEVELAND,    OHIO.— Bids    wiU    be    received    at    the    office    oi 
secretary  to  the  director  of  public  service,  104  City  Hall.  Cleveland,  until 
July  25,   for  transformers  for  the  municipal   electric  light  department  of 
Cleveland.      Bids    will    also    be    received    at    the    same    time    and    place    fnr       ' 
electric    meters    for    the    Municipal    Electric    Light    Department    of    i    ■ 
land.      Plans  and  specifications  may   be  obtained  at   the  office   of   the   < 
neer  of  construction,    room   319,   City   Hall.      W.   J.    Springborn   is  dir 
of    public    service   and    W.    H.    Kirby   secretary. 

KENTON.  OHIO.— The  Hardin-Wyandot  Ltg.  Co.  is  building  12 
of    transmission    line    between    Forest    and    Upper    Sandusky,    whir 
expected   to   he   complete   within   thirty  days.      P.    M.    Magly,   mana»:' 

MASSILLON,  OHIO.— The  Massillon  El.  &  Gas  Co.  expecu  ' 
crease  its  transformer  capacity  on  the  11.000-volt  transmission  Ir 
Canal  Fulton  by  300  kw.  and  in  Canal  Fulton  by  100  kw.  to  car. 
increased  load.  The  company  also  expects  to  purchase  within  tht 
month  1000  or  1500-hp  feed  water  heater  and  feed  pump.  Lea  \'  : 
recorder  for  boiler  feed  water.  Generating  and  street-lighting  • 
ment  has  not  yet  been  decided   upon.     J.   B.  Johnson  is  superinten  : 

TOLEDO,  OHIO. — A  petition  has  been   presented  to  the  City  Councii 
asking    for   the    installation   of    boulevard    lamps    on    Jefferson    Street   be-     I 
tween    Eleventh    and    Fourteenth    Streets.      J,    R.    Crowell    is   director    of 
public  service. 

WEST  MILTON,  OHIO.- L.  A.  Pearson,  owner  of  the  Stillwater 
ley  ekctric-Iight  plant,   expects  to  purchase  within  the  next  two  m 
one  150-kw  alternator  and  to  erect  a  5-miIe  transmission  line  to  a  neigh-    ., 
boring  village  within  the  next  six  months.  .; 

LOUISVILLE,  KY.— The  Louisville  Gas  &  El.  Co.,  which  recently  '' 
took  over  the  control  of  all  public  utilities  of  Louisville,  is  reported  to 
be  considering  plans  for  the  establishment  of  a  central  steam  heating 
station.  The  George  G.  Fetter  Lt.,  Ht.  &  Pwr.  Co..  one  of  the  com- 
panies taken  over,  has  a  steam  heating  franchise  covering  a  few  of  the 
downtown  streets,  and  some  buildings  are  now  being  served  under  it. 
.\dditional  franchises  will  be  asked  in  the  near  future.  Georpr-  " 
Harris  is  president  of  the  Louisville  Gas  &  El.  Co. 

PINEVILLE,     KY.— The     Kentucky     Utilities     Co.,    of     Lexingtor 
rtported  to   have  made  arrangements  to  enlarge  its  plant  at  Pineville  so 
as   to   enable    it    to    furnish    electrical   service   to   the   coal    mines   in   thi>     ^ 
section.  / 

BATESVILLE.  IND— The  Batesville  El.  Lt.  &  Pwr.  Co.  expecU  to 
insuU  within  the  next  two  months  one  600-hp  Heine  boiler,  one  250.hp 
Erie  City  boiler  and  one  150-hp  Tudor  boiler  and  one  Heine  brick  stack 
(175  ft.  high);  one  Roney-Wcstinghouse  stoker  and  Cochran  heater,  and 
one  500-kw  Westinghouse  generator,  complete  with  switchboard,  the 
generator  to  be  direct-connected  to  Hamilton  Corliss  engine.  A.  W. 
Romweber    is   secretary. 

DANVILLE.  IND.— Bids  will  be  received  until  Aug.  1  for  heatinf  .: 
apparatus,  plumbing  and  wiring  of  the  new  court  house  in  Danville.  For  ». 
further  particulars  address  Lewis  W.  Borders,  auditor. 

DANVILLE,  IND.— The  Danville  Lt.,  Ht.  &  Pwr.  Co.  expects  to  erect     ' 
within    the   next   three   months   a   pole   transmission    line   to   Clayton  and 
Pittsboro    and    to    install    a    post    lighting   system    within    the    next    three 
months  in  Danville  and  Plainficld.  provided  that  in  both  cases  the  towns 
purchase  the  standards.      Harry  C.   Kahio  is  secretary. 

GARY.   IND.— The  Gary   Ht.,   Lt.   &  Wtr.    Co.   is  installing  a   75-lainp 
mercury-arc    rectifier,    6600    volts,    and    is   also   extending   the    ornamental 
series   incandescent   lighting   system,   adding    15    three-lamp  and    five-lamp    1 
posts.     Leonard  Fitzgerald,  superintendent. 

GOSHEN,   IND. — Contracts  will  be  awarded  by  the  city  of  Gosher  "" 
July    21    for    an    ornamental    street-lighting    system.      W.    A.    Broo 
clerk. 

HAUBSTADT,  IND.— The  Zillick  &  Schaefer  Milling  Co.  now  runs 
its  250-bbl.  mill  with  electricity  and  furnishes  energy  for  lighting  in 
about  70  residences  for  which   200  or  300  lamps  a  year  are   required 

JASPER.  IND. — Recent  improvements  in  the  municipal  lighting  plant 
have  called  for  the  purchase  of  the  following  material:  One  150-kw 
and  one  250-kw  directly  connected  two-phase.  2300-volt  generator  with 
directly  connected  exciter,  one  170-hp  and  one  300-hp  four-valve  engine, 
one  seven-panel  switchboard,  line  material  and  incandescent  lamps.  By 
Nov.  1  the  plant  contemplates  installing  24-hour  service  and  will  then  be 
in  the  market  for  all  kinds  of  heating  and  cooking  apparatus  and  h 
hold    labor-saving   devices.     J.    P.    Kunkel,    superintendent. 

MENTONE.    IND.— Messrs.    Hollands   and   Davis,   owners   of  the 
electric-light    plant,    expect    to    purchase    within    the   next    two   mont'  < 
lamp  standards. 
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OOLITIC,  IND.— The  local  electric-light  plant  is  reported  to  have 
been  damaged  by  fire  recently,  causing  a  loss  of  about  $5,000. 

BARRY,  ILL.— The  City  Council  has  refused  two  franchises  offered 
by  the  Central  Illinois  Pub.  Ser.  Co.,  and  it  is  said  that  the  construction 
of  a  municipal  electric-light  plant  is  under  consideration. 

CHIC.\GO,  ILL.— Bids  will  be  received  by  John  McGillen,  clerk  of 
the  Sanitary  of  the  District  of  Chicago,  until  July  24,  Room  700,  South 
Michigan  .Avenue,  Chicago,  111.,  for  furnishing  series,  alternating-cur- 
rent, enclosed  arc  lamps,  in  accordance  with  specifications,  which  may 
be  obtained  at  the  above  office.  Thomas  A.  Smyth  is  president  of  board 
of   trustees.    Sanitary    District    of    Chicago. 

CLINTON,  ILL. — The  City  Council  is  contemplating  the  installation 
of  a  municipal  electric-light  plant  at  the  water  works  station.  Charles 
Dickerson,  commissioner  of  the  Water  Works  Department,  is  interested. 

LA  SALLE,  ILL.— The  Western  Cloak  Co.  is  reported  to  be  con- 
templating the  construction  of  a  power  house  in  La  Salle,  to  cost  about 
$25,000. 

LEWISTOWN,  ILL.— The  Lewistown  El.  Co.  is  reported  to  be  con- 
sidering the  question  of  furnishing  electricity  to  operate  the  pumps  at 
the  municipal  water  works  plant. 

MONMOUTH,  ILL.— The  Commercial  Club,  in  co-operation  with  the 
Monmouth  Public  Serv.  Co.,  expects  to  establish  a  boulevard  lighting 
system. 

MORRIS,  ILL.— The  installation  of  a  new  street-lighting  system  in 
Vlorris   is   under   consideration   by   the    City   Council. 

O'FALLON,  ILL.— The  Southern  Illinois  Lt.  &  Pwr.  Co.,  of  Hills- 
)0ro,  has  purchased  the  plant  of  the  O'Fallon  El.  Lt.,  Ht.  &  Wtr.  Co. 
rhe  local  plant,  it  is  said,  will  be  dismantled  and  electricity  to  operate 
he  local  system  will  be  furnished  by  a  transmission  line  from  Collinsville. 

DEPERE,  WIS.— Material  for  the  installation  of  the  new  street-light- 
,ng  system  (mentioned  June  21)  has  been  purchased  and  includes  204 
lOO-watt  tungsten  and   18  arc  lamps.      L.   L.   Tessier.   superintendent. 

GRAFTON,  WIS.— Earlier  in  the  year  at  Grafton  a  new  series  tung- 
ten  street-lighting  system  was  put  in  operation,  and  the  Grafton  Lt.,  Ht. 
i  Pwr.  Co.  is  now  furnishing  for  the  city  a  total  of  29  lamps,  six 
leing  200-cp,  15  100-cp  and  8  80-cp,  all  6.6-amp  units.  August  Kroehuke, 
lecretary. 

LUCK.  WIS. — The  local  electric-light  plant  and  saw  mill,  ovuned  by 
?.  M.  C.  Pederson.  is  reported  to  have  been  destroyed  by  fire  recently, 
ausing  a  loss  of  about  $8,000. 

MARSHFIELD,  WIS.— The  Water  and  Light  Commission  has  been 
lulhorized  to  procure  estimates  of  cost  for  the  necessary  improvements 
0   the    water    and   light   systems. 

SEYMOUR,  WIS.— S.  D.  Newell,  owner  of  the  local  electric-light 
(lant,  expects  to  erect  within  the  next  three  months  a  new  concrete 
lower  house  (40  ft.  by  66  ft.)  and  install  a  new  150-hp  boiler  and  a 
Jates  Corliss  engine. 

BRAINERD.  MINN.— The  Minnesota  Central  Ry.  Co.,  recently  incor- 
orated,  contemplates  the  construction  of  a  street  railway  in  this  city, 
n  central  Minnesota,  and  the  erection  of  a  high-tension  transmission 
ine  to  connect  this  city  with  Ironton  and  other  towns  on  the  north 
;uyuna  Range.  R.  M.  Hughes,  Alworth  Building,  Duluth,  is  counsel  for 
he  company;  Joseph  Ferrier,  of  Duluth,  William  F.  Henry  and  John  H. 
fill,  of  Ironton,  are  incorporators. 

NEW  PRAGUE,  MINN.— The  managers  of  the  municipal  electric- 
ight  plant  and  water-works  system  expect  to  erect  within  the  next 
our  months  either  a  brick  or  concrete  chimney,  80  ft.  high,  and  to  pur- 
hase  one  fire-tube  boiler,  18  ft.  by  66  in.,  for  130-lb.  pressure.  Joseph 
r.  Ryan   is  superintendent. 

ROCHESTER,  MINN.— The  City  Utility  Board,  it  is  reported,  is 
bout  to  award  a  contract  for  the  installation  of  an  ornamental  street- 
ighting  system.     The  plans  provide  for  60  lamps,  to  cost  about  $8,000. 

ST.  JOSEPH,  MINN.— The  local  electric-light  plant  is  reported  to 
lave  been  damaged  by  a  storm   recently,  cafi'sing  a  loss  of  about  $5,000. 

ST.  PAUL,  MINN.— The  State  Board  of  Investment  has  voted  to 
oan  the  village  of  North  St.  Paul  $8,000  to  enlarge  its  water  and  lighi 
>lant. 

WILMAR,  MINN.— The  lines  of  the  electric-light  plant  are  being  re- 
luilt  throughout  the  city  this  summer.  A  constant-current  transformer 
ifill  be  installed  within  the  next  month  on  the  series  street-lighting  syf- 
cm  and  about  40  ornamental  lamp-posts.  Clarence  C.  Haskell  is  super- 
ntendent. 

WINDOM,  MINN.— The  citizens  have  voted  $15,000  bonds  for  day 
lervice.  Up  to  the  present  time  the  municipal  plant  has  furnished  only 
light  service. 

HAWARDEN,  lA.— The  city  of  Hawarden  is  now  installing  two 
Joilers,  two  engines,  three  generators  and  a  complete  switchboard  and 
ieries   street-lighting    equipment.      T.    J.    Reeves,    city    clerk. 

LAKE  MILLS,  lA.— J.  B.  Conley,  owner  of  the  local  electric-light 
ilant.  expects  to  purchase  within  the  next  few  months  some  electrical 
ipplianccs,  including  heating  and  cooking  apparatus,  vacuum  cleaners,  etc. 
^  day  service  was  established  June  24,   1913. 

MAKSHALLTOWN,  lA.— The  Lennox  Furnace  and  the  Quick  Action 
^ange  Companies,  it  is  reported,  will  use  electrically  operated  machinery 
n  new   factories   to  be  erected. 


UOLK  R.APIDS.  lA. — Within  the  next  year  two  boliers,  an  engine 
and  a  generator  will  be  purchased  for  the  city  lighting  plant.  E.  G. 
Ging,    manager. 

SIGOURNEY,  LA. — The  new  power  house  at  Sigourney  is  almost  com- 
plete and  a  350-hp  Hamilton  heavy-duty  Corliss  engine  and  a  300-kva 
three-phase  generator  have  been  purchased.  R.  L.  Van  Meter  is  su- 
perintendent  and   manager. 

JOPLIN,  MO. — ^The  City  Council  is  reported  to  have  passed  an  or- 
dinance calling  a  special  election  July  22  to  submit  a  proposition  to  issue 
$75,000  in  bonds  for  improvements  and  extensions  to  the  municipal 
electric-light  plant. 

MARYVILLE.  MO.— The  Maryville  El.  Lt.  &  Pwr.  Co.  has  just  com- 
pleted the  installation  of  an  ornamental  street  lighting  system,  consisting 
of  72  lamp  stanJards,  carrying  one  lOO-watt  and  four  40-watt  Mazda 
lamps.  The  company  has  entered  into  a  contract  with  the  city  whereby 
all  arc  lamps  are  to  be  taken  out  and  100-wat  Mazda  lamps  installed 
throughout  the  city  where  both  arc  and  40-watt  series  Mazda  lamps  have 
been  used.  About  180  of  the  new  lamps  will  be  erected.  C.  C.  Hell- 
mers  is  secretary  and  manager. 

ST.  LOUIS,  MO.— Bids  will  be  received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washington,  D.  C,  until  July  29,  for  a 
vacuum  cleaning  apparatus  in  the  United  States  post  office  building  at 
St.  Louis,  Mo.,  in  accordance  with  plans  and  specifications,  copies  of 
which  may  be  obtained  at  the  office  of  the  custodian,  or  at  the  above 
office.     O.  Wenderoth  is  supervising  architect. 

NELSON,  NEB.— The  Nelson  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  two  months  two  oil  engines  with  a  rating  of  from  65  hp 
to  70  hp. 

OM.AHA,  NEB. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  July  28  for 
furnishing  air  washers  and  humidifiers,  heating  and  temperature  coils 
for  the  United  States  court  house,  custom  house  and  post  office  building 
at  Omaha.  Specifications  may  be  secured  from  the  custodian  of  building 
at   Omaha  or  at  the  above  office.     O.   Wenderoth  is  supervising  architect. 

TECUMSEH,  NEB.— The  managers  of  the  municipal  electric-light  plant 
expect  to  erect  within  the  next  three  months  12  miles  of  transmission  lines 
and  will  purchase  equipment  for  same;  also  to  purchase  within  the  next 
two  months  coal-conveying  machinery  for  250  ft.,  and  within  the  next 
month  to  purchase  1000  lb.  No.  886  weatherproof  wire.  The 
management  of  the  plant  has  just  started  to  handle  electrical  appliances, 
including  heating  and  cooking  apparatus,  vacuum  cleaners,  washing  ma- 
chines, etc.  The  village  of  Cook  is  contemplating  erecting  a  transmis- 
.sion  line  from  that  village  to  Tecumseh. 

VALLEY,  NEB. — The  municipal  electric  light  commissioners  expect  to 
purchase  within  the  next  two  months  two  10-kw  transformers  and  24 
lightning  arresters,  fifty  lOO-watt  series  street  lamps  and  forty  lOO-watt 
multiple  lamps.     Albert  P.  Hedberg  is  village  clerk. 

ATCHISON,  KAN.— Bids  will  be  received  at  the  office  of  W.  P. 
Waggener,  for  the  Atchison  Hospital  Association,  until  July  28,  for 
general  plumbing,  heating  and  electric  wiring  contracts  for  a  hospital  in 
-\tchison.  Plans  and  specifications  may  be  secured  from  Sayler  &  Sed- 
den,  architects,  Gumbel   Building,   Kansas  City,  Mo. 

HOLTON,  KAN. — Bids  for  electrical  equipment,  it  is  reported,  were 
rejected  July  5.  Proposals  for  engine  and  generator  will  be  received 
July  25;  bids  for  other  equipment  will  be  opened  later.  Worley  &  Black, 
Reliance    Building,    Kansas   City,   Mo.,   are  consulting  engineers. 

JETMORE,  KAN.— It  is  reported  that  bonds  have  been  voted  for  the 
iiistallaiion  of  a  municipal   electric-light  plant  and  water  works  system. 


Southern  States 

BLACK  MOUNTAIN,  N.  C— The  Black  Mountain  Tel.  Corpn.,  it  is 
reported,  will  erect  a  steam-driven  electric  generating  plant  in  connection 
with  Dickey-Campbell  Lumber  Co.  The  proposed  plant  will  have  an 
output  of  about   100  hp.     F.   B.   Braid  is  general  manager. 

ROCKY  MOUNT,  N.  C. — The  Public  Works  Department  expects  to 
purchase  within  the  next  two  months  one  500-kw,  60-cycle,  2300-volt, 
;ilternating  current  turbo-generator,  one  exciter  and  one  switchboard 
lianel  with  instruments  for  above  unit.     A.  S.  Lyon  is  superintendent. 

McCOLL,  S.  C— Bids  will  be  received  by  the  Public  Works  Commis- 
sion and  the  Sewerage  Commission  until  July  29  for  furnishing  ma- 
terial and  constructing  water-works,  electric-lighting  and  sewerage  sys- 
tems, in  accordance  with  plans  and  specifications  on  file  in  the  office  of 
the  town  clerk.  Copies  of  specifications  may  be  secured  upon  applica- 
tion to  J.  Newton  Johnson,  engineer.  T.  B.  Gibson  is  chairman  board 
of  public  works. 

LAKELAND,  FL.\. — The  municipality  is  considering  issuing  bonds 
for  enlarging  the.  electric  light  plant.  H.  D.  Bassett,  chairman  water 
and   light   commission. 

LAKE  ■  CITY,  FLA. — It  is  reported  that  bonds  to  the  amount  of 
$7,500  have  been  voted  for  the  installation  of  a  new  electric-lighting 
system. 
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MILTON,  FLA.— Kids  will  be  received  by  S.  J.  Hirvey,  prcaident  of 
Council,  until  July  29,  for  (urniKhinK  material  and  constructing  water- 
works, sewer  and  cIcclric-liKht  systems  for  the  town  of  Milton,  as  fol- 
lows: (1)  Water-works  system,  consisting  of  two  1,000,000-gal.  (per  day) 
pumps:  two  12S-hp  boilers  willi  appurtenances;  10U,UOO-gal.  lank,  mini- 
mum head  100  ft.;  approximately  3'i  miles  of  cait-iron  mains  4  to  10  in. 
;n  diami-ler;  one  8-in.  deep-well,  one  clear-water  well,  40  fire  hydrants, 
valves  and  boxes.  (2)  Sewer  system,  consisting  of  4/5  mile  of  pipe  line 
8  in.  to  10  in.  in  dinmcler,  with  manholes  and  flush  tanks.  (3)  Klcrlric- 
light  system,  consisting  of  one  100-hp  simple  engine,  directly  connected 
to  a  SO-kva,  60-cycle,  three-phase,  2300-volt  generator;  suitable  switch- 
board and  transtnLssion  line  with  necessary  transformers,  lighting  ar- 
resters and  series  lamps.  Proposals  will  be  received  as  follows:  First — 
for  furnishing  material  and  constructing  three  systems  complete;  second — 
for  furnishing  labor  and  constructing  the  systems.  The  city  to  furnish 
material  for  the  entire  work  or  any  subdivisions  scheduled  under  the 
bidding  "hect.  F'ions  and  specifications  arc  on  file  at  the  oflSce  of  the 
town  clerk  of  Milton,  and  at  the  office  of  Solomon-Norcross  Co.,  en- 
gineers, 1C22  Candler  Building,  Atlanta,  Ga.  Copies  of  plans  and  speci- 
licalions  may  be  obtained  upon  application  to  the  engineers,  for  which  a 
deposit  of  $10  will  be  required,  to  be  refunded  upon  return  of  plans. 
MEMinilS.  TF.NN.— The  Memphis  Consol.  Gas  &  El.  Co.,  it  is  re- 
ported, will  erect  an  electric  660D-volt  transmission  line  that  will  com- 
pletely encircle  the  city,  in  conjunction  with  the  Belt  Ry.  Co.,  to  furnish 
electricity  for  manufacturing  plants.  The  first  section  (9  miles)  will  be 
erected  at  once,  and  the  remaining  18  miles  will  be  built  as  soon  as  busi- 
ness demands  it. 

SIll-;LltV\lLI.K,  TE.W.— The  Duck  River  Pwr.  Co.,  of  Shelbyville, 
expects  to  install  within  the  next  three  months  two  44-in.  Trump  water 
turbines.  The  company  is  completing  a  three-phase  transmission  line 
for  its  power  house  3  miles  distant.  All  machinery,  including  turbines 
for  proposed  improvements,  has  been  purchased.  A.  F.  Trimble  is  gen 
eral    manager. 

BIRMINGHAM,  ALA.— The  Republic  Iron  &  Steel  Co..  of  Birming- 
ham, contemplates  the  construction  of  a  large  electric  generating  plant 
at  East  Thomas,  to  cost  about  $100,000.  The  proposed  plant  will  fur- 
nish electricity  for  the  furnaces  at  Thomas  and  to  operate  the  machinery 
at  the  Sayreton  mines  and  also  for  three  other  openings.  A  high-tension 
transmission  line  will  be  erected  between  Thomas  and  Sayreton.  M.-irtin 
J.  Lide.  of  Birmingham,  consulting  engineer,  it  is  understood,  will  have 
charge  of  the  erection  of  the  plant. 

BREWTON.  AL.-X. — The  installation  of  an  electric-lighting  system  at 
the  Downing  Industrial  School  is  reported  to  be  under  consideration. 

MERIDIAN,  MISS.— The  Meridian  Lt.  &  Ry.  Co.  expects  to  erect  an 
extension  to  ils  power  house  and  put  in  a  concrete  steel  Boor  within  the 
next  four  months  and  to  purch:.sc  a  2000kw  General  Electric  turbine 
within  the  next  three  months.  The  company  has  just  completed  the 
installation  of  Murphy  stokers  under  ISOO-hp  boilers,  putting  in  ash- 
carrying  equipment  and  new  slack.  A.  B.  Paterson  is  general  manager. 
NEW  ORLEANS,  LA.— Bids  will  be  received  at  the  oflSce  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Aug.  6,  for  an  electric  elevator  plant  in  the  United  States  post  office 
and  court  house  at  New  Orleans,  La.,  in  accordance  with  drawings  and 
specifications,  copies  of  which  may  be  obtained  at  the  above  office  or  ai 
the  office  of  Hale  &  Rogers,  11  East  Twenty-fourth  Street,  New  York. 
N.  Y.,  architects.     O.   Wenderoth  is  supervising  architect. 

BAY  CITY,  TEX.— The  Texas  Pub.  Ser.  Co.,  recently  incorporated, 
is  reported  to  be  contemplating  improvements  to  its  local  plant.  The 
company  is  controlled  by  the  Albert  Emanuel  Co.,  of  Dayton.  Ohio. 

HICO,  TEX.— The  Hico  El,  Lt.  &  Pwr.  Co.  expects  to  erect  within 
the  next  two  months  about  22  miles  of  transmission  lines  and  has  pur- 
chased a  lOO-kva  Curtis  turbine  and  General  Electric  generator,  a 
Wheeler  condenser  and  Christy  vacuum  pump,  switchboard  equipment 
and  transformers,  poles,  lightning  arresters  and  wire  for  distribution 
system.      II.   Gleason   is   manager. 


Pacific  States 


.SRI.INGTON.  WASH.— The  Jim  Creek  Wtr.,  H.  &  Pwr.  Co.,  of  Ar- 
lington, Wash.,  has  recently  erected  a  substation  at  its  hydroelectric 
plant  for  step-up  transformers  to  transform  the  voltage  from  2000  volts 
to  11,000  volts  and  will  install  step-down  transformers  in  Arlington. 
E.   G.   Robinson  is  manager. 

BELLINGHAM,  WASH.-The  City  Council  has  voted  in  favor  of  the 
construction  of  a  municipal  electric-light  plant,  to  be  built  on  the  Nook- 
sack  River.  A  committee  from  the  City  Council,  headed  by  City  Engi- 
neer  North,  has  been  instructed   to  investigate  the  proposition. 

COLFAX.  WASH.-The  Washington  Wtr.  Pwr.  Co..  it  is  reported, 
contemplates  extending  its  transmission  lines  from  Colfax  in  Whitman 
County  during  the  summer.  The  first  extension  will  be  from  Colfax  to 
St.  John,  thence  to  Endicott,  via  Diamond.  The  company  has  been 
gl  anted   a    franchise   in   Endicott. 

SEATTLE.  WASH.-The  Puget  Sound  Trac.  Lt.  &  Pwr.  Co.,  Seattle, 
IS  reported  to  have  applied  for  franchises  in  North  Seattle,  Kirkland 
and    Redmond. 


TACOMA,  WASH.-The  City  Council  has  instructed  Nicholas  Lawson, 
commissioner  of  light  and  water,  to  prepare  an  estimate  of  the  cost  of  • 
cluster  lighting  system  to  be  installed  on  Pacific  Avenue,  Commerce 
Street  and  C  Street,  the  three  principal  business  streets  of  the  city. 
rians  arc  also  being  prepared  for  lighting  the  residence  section  with 
cluster  lamps, 

FOSTER,  ORE,— F.  B.  Knapp,  manager  of  the  Hotel  Foster,  ii 
vaid,  will  install  an  electric-light  plant  here.  The  equipment  will 
elude  a  generator,  a  3-kw.    125-volt  exciter  and  40-kw,  600  r.p.m.  mm 

LEBANON,  ORE.— The  City  Council  has  adopted  a  resolution  wh. 
I.y  the  city  will  enter  into  a  contract  with  the  Lebanon  El.  Li,  &  \\ 
Co.  for  electrical  power.  A  lighting  system  will  be  installed  on  M:i 
Sherman  and  Grant  Street,  for  which  bids  will  soon  be  received  : 
fixtures  and  installation. 

BERKELEY,  CAL.— The  Great  Western  Pwr.  Co.  of  San  Francisco  ■ 
reported  to  have  applied  to  the  City  Council  for  a  35-year  franchise  ■ 
furnish  electricity  throughout  the  city.  The  company  now  has  a  fran- 
chise in  West  Berkeley.     Guy  C.  Earl,  of  San  Francisco,  is  vice-president. 

CLOVERDALE.  CAL.— The  State  Railroad  Commission  has  gramrrf 
the  California  Tel.  &  Lt,  Co.  permission  to  issue  $350,000  in  bonds.  • 
proceeds  to  be  used  for  paying  oil  existing  indebtedness  and  for  a<: 
lions  to  its  system.  The  commission  also  authorized  the  company  to  ]■ 
chase  the  property  of  the  Cloverdale  Lt.  &  Pwr.  Co.,  and  to  pay  $75, 1 
in  cash  and  $50,000  in  preferred  stock  for  same. 

ELSINORE,  CAL.— The  Southern  Sierras  Pwr,  Co,,  of  San  Ber- 
nardino, will  begin  work  at  once  on  construction  of  a  one-story  rein- 
forced concrete  transformer  building  (135  ft.  by  50  ft.)  to  be  located  on 
Main   Street. 

IMPERIAL,    C.-\L. — The    City   Council    is    preparing   estimates   of 
and  rletail  plans  for  an  electric-light  plant  and  distribution  system,     I     i 
Funk  and   II.    .V.    Dyke  are   carrying   on   the   preliminary   work. 

KITTERICK.  CAL. — The  San  Joaquin  Lt,  &  Pwr.  Co.'s  recent  pro- 
posed extensions  to  its  plants  at  Kitlerick  and  Taft  will  nearly  double 
the  rating  of  these  plants. 

SALID.-V,  CAL— E.  M,  Gilbert  informs  us  that  the  Salida  Lt..  Pwr 
&  Utility  Co.  is  now  building  a  500-kw  steam-standby  station.  The  old 
station  contained  a  120-hp  Corliss  engine,  and  there  will  be  added  one 
500-kw  condensing  vertical  Curtis  turbine  and  800  hp  in  B.  &  W. 
boilers,  complete  with  necessary  auxiliaries.  Most  of  the  equipment 
was  moved  from  the  old  steam  plant  at  Leadville.  nothing  new  except 
the  exciters  being  purchaed.  The  water-power  plants  are  also  beinf 
overhauled  in  all  details.  A  new  line  from  the  hydroelectric  plant  at 
Garfield   is  being  constructed  to  replace  the  old  line. 

SAN   DIEGO.   CAL.— The   San   Diego  Consolidated  Gas  &  El.   Co.   has 
been  granted  permission  by  the  State  Railroad  Commission  to  issue  $6,^'' 
000  in  bonds,  the  proceeds  to  be  used   for  additions  to  its  plant   in   s., 
Diego. 

SAN  FRANCISCO,  CAL.— The  State  Railroad  Commission  has  granted 
the  Great  Western  Pwr.  Co.,  of  San  Francisco,  permission  to  operate 
under  franchises  previously  given  in  Contra  Costa  County,  particularly  in 
the  vicinity  of  Antioch. 

SPRI.N'GVILLE,  CAL.— The  work  of  excavating  for  ihe  power  h.-.  - 
of  the  San  Joaquin  Lt.  &  Pwr.  Co.  on  the  Tule  River  plant  is  abou! 
commence.  The  equipment  of  the  Tule  plant  will  include  two  3000 
Allis-Chalmers  generators,  with  water  wheel  of  sufficient  rating  to  c.i 
a  25  per  cent  overload  working  under  a  head  of  1500  ft.  There  will  - 
four  transformers  which  will  step  up  the  voltage  to  60,000  to  deli 
energy  to  the   60,000  volt   line  of  the  San  Joaquin  loop  system. 

BOISE,    IDAHO.— Bids   will    be   received   at    the    office   of   the    Umi 
States   Reclamation    Service.    Los   Angeles.    Cal..    until   July   23,    for    i 
nishing  electrical   equipment    for  the   Boise  and    Minidoka   projects,   Id.-if- 
including  wattmeters,   transformers,    oil   switches,    air-brake   switch,   lik   ■ 
ning    arresters,    etc.      For    further    information    address    United    Sir- 
Reclamation  Service,   605   Federal  Building.   Los  Angeles.  Cal.,  or  W.i 
ington,   D.   C.     O.   H.   Ensign   is  consulting  engineer. 

COEUR  D'ALENE.  IDAHO— A  proposition  will  be  put  before  the  ■,, 
payers    in    the    fall    for    the    city    either    to    purchase    the    existing    elect  m 
lighting  plant  or  to  build  a  new  one. 

TWIN  FALLS.  IDAHO.-r-Tbe  City  Council  has  adopted  a  resolution 
calling  for  the  installation  of  cluster  lamps  to  be  erected  in  the  cenn  . 
part  of  the  city. 

TUCSON,  ARIZ.— The  Federal  Lt.  &  Pwr.  Co.,  New  York.  hold..  . 
company  of  the  Tucson  Gas,  El.  Lt.  &  Pwr.  Co.  and  Ihe  Tucson  Rajxd 
Transit  (  o,.  is  making  a  tentative  offer  to  spend  about  $150,000  in  exten- 
sions .-ind  improvements  in  the  lighting  and  street  railway  systems  in 
Tucson,  provided  the  City  Council  will  grant  a  new  contract  to  the 
company  for  lighting  at  a  rate  no  higher  than  at  present.  W.  A.  Haller, 
general  superintendent  and  chief  engineer  of  the  Federal  Company,  at 
60   Broadway.   New   York,   has  outlined  these  plans. 

RAWLINS.  WYO.— The  Rawlins  El.  Lt.  &  Fuel  Co,  expects  10  install 
within  the  next  three  months  an  elevated  track  on  which  coal  cars 
(pulled  by  motor  or  capstan)  will  be  unloaded  from  the  bottom  instead 
of  by  hand.  The  company  also  expects  to  install  within  the  next  six 
months  one  100-hp,  2300-Tolt,  60-cycle  alternator  (directly  connected)  ^ 
as  relay  unit  for  use  in  case  of  emergency.  J.  H.  Jacobucci  is  engineer 
of    power   station. 
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CALGARY,  ALTA. — A  by-law  was  recently  passed  authorizing  addi- 
ons  to  the  power  house  equipment,  including  gas-fired  boilers  and  turho- 
cnerators   with   a   rating   of   6600   hp. 

MEDICINE  HAT,  ALTA.— The  City  Council,  it  is  reported,  has 
uthorized  City  Engineer  Grimmer  to  place  contracts  for  six  500-kw 
ransformers. 

KAMI.OOPS,  B.  C— The  city  of  Kamloops  expects  to  build  a  power 
ouse  on  the  Barriere  River  and  to  erect  a  transmission  line  from  the 
ower  plant  to  Kamloops,  a  distance  of  40  miles,  within  the  next  nine 
lonths;  it  also  expects  to  purchase  within  the  next  nine  months  two 
.atcrwheels  and  two  generators  with  a  rating  of  1000  hp  each,  equip- 
lent  for  high-tension  line,  including  step-up  and  step-down  transformers 
for  44,000  volts),  aluminum  cable,  high-tension  insulators,  etc.  C.  L. 
Vain  is  superintendent. 

MEKRITT,  B.  C— Within  the  next  year  the  city  of  Merritt  will  install 

second  125-kw,  three-phase,  60-cycle,  2300-volt  generating  unit  in  the 
lunicipal  electric  plant. 

VANCOUVER,  B.  C— The  Bridge  River  Co.,  recently  incorporated,  it 
i  reported,  is  contemplating  the  development  of  at  least  200,000  hp  in 
lie  Lillooet  district,  involving  an  expenditure  of  about  $8,000,000.  The 
lans  provide  for  the  construction  of  a  large  dam  on  Bridge  River  and  a 
imnel  i%  miles  long  through  a  mountain  to  an  outlet  on  Seaton  Lake, 
'he  transmission  line  will  be  about  150  miles  long  and  will  follow  the 
oute  of  the  Pacific  Great  Eastern  Ry.  Co.  The  proposed  power  house 
■ill  be  located  at  Lytton,  less  than  40  miles  from  the  main  line  of  the 
Canadian  Pacific  Railroad  and  the  Canadian  Northern  railways,  and  the 
ompany  hopes  to  supply  motive  power  to  both  lines.  .Application  for 
'ater  rights  aggregating  100.000  acre-ft.  have  been  made  to  the  Provincial 
overnnient.      \V.    R.    Bonnycastle   is   engineer   for   the   power   company. 

VERNON,  B.  C— The  City  Council  is  considering  the  question  of 
istalling  an  electric-lighting  system  on  Barnard  -Avenue,  between  Mis- 
ion  Street  and  Railroad  Avenue,  at  a  cost  of  about  $10,000.  The 
ouncil  has  also  approved  the  proposition  of  extending  the  system  to  the 
'leasant  \  alley  Road. 

WINNIPEG,  MAN.— Tenders  will  be  received  by  the  city  of  Winni- 
eg  until  .Aug.  9  for  furnishing  and  installing  one  1000-kw  motor 
cnerator,  plans  and  specifications  for  which  may  be  obtained  from  the 
ioard  of  Control.     M.   P'eterson  is  secretary. 

AMIIER.ST,  N.  S.— The  Maritine  Coal  &  Ry.  Co.,  of  Amherst,  is 
cportcd  to  be  preparing  plans  for  a  transformer  station,  to  cost  about 
5.000.     The  power  house  of  the  company  was  recently  destroyed  by  fire. 

nUNDAS.  ONT.— The  water  and  light  committee  of  the  Town  Council 

considering  a  proposition  to  illuminate  all  the  approaches  to  the  town. 
1  has  been  suggested  that  the  Town  Council  co-operate  with  the  councils 
t  the  surrounding  municipalities  with  a  view  of  lighting  the  rural 
ighways   for   some   distance   out. 

TORONTO,  ONT.— In  order  10  secure  an  uninterrupted  service  the 
'oronto  Hydroelectric  Power  Commissioners  have  about  decided  that  the 
ity  must  have  an  auxiliary  steam  plant,  which  will  cost  approximately 
1,000.000.  The  proposed  plant  will  probably  be  located  on  the  water 
rent. 

WINDSOR,  ONT.— R.  T.  Jefferies,  engineer  of  the  Hydro-Electric 
'ower  Commission  of  Ontario,  has  submitted  plans  for  the  ornamental 
ghting  system   to   the   City   Council. 


DESCHAMBAULT,  QUE.— The  Deschambault  El.  Co.  expects  to 
erect  within  the  next  five  months  complete  equipment  for  a  3000-hp  plant 
and  to  purchase  wire  insulators  for  a  50-raile  transmission  system;  also 
to  purchase  within  the  next  three  months  three  1000-hp  turbines  and 
switchboard  equipment  for  a  3000-hp  plant. 

CARLYLE,  SASK.— Tenders  will  be  received  by  F.  J.  Stent,  secretary 
and  treasurer,  until  Aug.  1  for  the  construction  of  water  works  system 
and  electric-light  plant  as  follows:  (1)  Construction  of  brick  power 
house  and  concrete  reservoir,  and  laying  approximately  800  lineal  ft.  of 
pipe  in  trenches  and  relative  works;  (2)  air-lift  pumping  system;  (3) 
duplex  steam  pump;  (4)  furnishing  and  installing  two  horizontal  return 
tubular  boilers  and  stack;  (5)  compound  vertical  steam  engine;  (6) 
generator,  exciter  and  switchboard;  (7)  poles,  arms,  hardware,  copper 
wire,  transformers  and  meters;  (8)  furnishing  series  tungsten  street- 
lighting  apparatus;  (9)  erection  of  pole  line.  Plans  and  other  informa- 
tion may  be  obtained  at  the  offices  of  the  John  Gait  Engineering  Co., 
Ltd.,  at  Winnipeg  and  Calgary.  A  deposit  of  $25  will  be  required  on 
plans  for  contract  No.    I,  which   will  be  refunded  upon   return  of  same. 

GRENFELL,  SASK. — The  Town  Council  is  contemplating  the  in- 
stallation of  a  municipal  electric-light  plant.  The  British  Canadian  En- 
gineering &  Supply  Co.,  Ltd.,  122  Phoenix  Building,  Winnipeg,  Man., 
is  consulting  engineer. 


New  Incorporations 

CAKES,  N.  D.— The  Oakes  Lt.  &  Pwr.  Co.  has  been  incorporated  with 
a  capital  stock  of  $50,000  by  F.  A.  Blakeslee,  A.  P.  White,  both  of 
Bemidji,   Minn.,  and   C.    F.   Blakeslee,   of  Oakes. 

JOHNSTON,  PA.— The  Jenner  Township  Pub.  Ser.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $5,000.  Headquarters  of  the  company 
are  located  in  Johnstown. 

LEBANON,  PA— The  South  Annville  EI.  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  The  office  of  the  com- 
pany is  located  in  Lebanon. 

HOUSTON,  TEX. — The  Public  Service  Co.  has  been  incorporated 
with  a  capital  stock  of  $500,000,  to  construct  and  operate  electric-light 
and  power  plants  and  water  works  systems  in  a  number  of  towns  in  Mata- 
gorda, Upshur,  Titus  and  Wilbarger  Counties.  The  incorporators  are: 
Albert  Manuel,  of  Dayton.  Ohio;  H.  A.  Van  Eaton,  Raymond  Neilson.  C. 
II.  Wilson,  R.  C.  Patterson  and  W.  A.  Parish,  all  of  Houston. 

ALDERSGN.  W.  VA.— The  Alderson  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $25,000  by .  W.  C.  Beard.  G.  K.  Gwinn. 
L.  t.  Johnson  and  others. 

CHARLESTON,  W.  \.\.— The  Gauley  Pwr.  Co.  has  been  incorporated 
by  J.  H.  Gaines,  R.  Kemp  Morton.  F.  R.  Hurlburt.  G.  G.  Todd  and  A.  B. 
Koontz,  all  of  Charleston.  The  company  is  capitalized  at  $250,000  and  pro- 
poses to  construct  five  dams  in  connection  with  proposed  hydroelectric 
plant;  dams  are  to  be  located  at  Wood's  and  Carnifax  ferries  on  Gauley 
River  and  near  Carnifax  Ferry,  Shawni's  Bridge  and  Riverside  on  Meadow 
River. 

WEBSTER  SPRINGS,  W.  V.A.— The  Webster  Springs  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  C.  L.  Benedum, 
J.  W.  White  and  E.  R.  Randolph,  of  Webster  Springs;  J.  S.  Rex,  of 
Monongah,  and  H.   Shaw,  of  Fairmont. 


Weekly  Record  of  Electrical  Patents 


I  MTEli   .SLATES   PATENTS   ISSUED  JULY    S,    1913. 

U'repared  by  Robert   Starr  Allyn,   16  Exchange  Place,  New  York.] 

066,468.  PROCESS  AND  APP.AR.ATUS  FOR  ELECTRIC  WELD- 
ING: L.  Vy.  Chubb,  Edgewood  Park,  Pa.  App.  filed  Feb.  16,  1912. 
Welds  unlike  metals  by  effecting  percussive  engagement  of  the  sur- 
faces to  be  welded  and  simultaneously  applying  heat  of  great  in- 
tensity. 

,066475.  ELECTRIC-LAMP  CUT-OUT;  H.  S.  Dunning,  East  Orange. 
N.  J.  App.  filed  Aug.  6,  1910.  Lamp  terminals  are  separated  by 
thin  films  of  insulating  material  which  are  punctured  to  automati- 
cally short  circuit   the   lamps   when   the   filament   is   broken. 

.066476.  LIGHTNING  ARRESTER;  W.  H.  Elliott,  Albany,  N.  Y. 
App.  filed  Feb.  18,  1911.  For  railway  signaling  circuits;  selective 
plates  separated  by  spark  gaps. 

066^79.  ALARM  ATTACHMENT  FOR  REFRIGERATOR  DRIP- 
PANS;  A.  J.  Fiala,  Omaha,  Neb.  App.  filed  Sept.  12,  1912.  Adjust- 
able float  to  sound  alarm  at  various  heights  of  water. 

•066,484.  OZONE  GENERATOR;  W.  O.  Freet,  Hackensack,  N.  J.  App. 
filed  Jan.  23,  1912.  Of  small  capacity  for  use  in  apartments,  etc., 
has  hollow  perforated  electrodes  separated  by  dielectric  plates  having 
openings  in  their  centers. 

066.493.  ILLUMINATED  ADVERTISING  DEVICE;  H.  Harrold, 
Chicago,  III.  App.  filed  July  12,  1912.  Cylindrical  transparent  or 
translucent  shell  surrounding  a  lamp  is  given  rotative  movement  by 
the  uprising  currents  of  heated  air. 

"^V"- ■i.^'J^U^'^TING  COMPOUND;  G.  A.  Jacobs,  Cleveland,  Ohio. 
App.  filed  Apr.  8,  1907.     Manila  gum,  asphaltum  gum  and  linseed  oil. 

066,504.     ELECTRODE  -  LEAD     FOR     VAPOR     ELECTRIC     APPA- 


RATUS; C.  A.  Kraus  &  R.  D.  Mailey,  Newton  Highlands,  and  Lynn, 
Mass.  App.  filed  June  30,  1910.  Screen  of  insulating  material  sur- 
rounds the  anode  and  is  m  contact  with  the  mercury  of  which  th-e 
cathode  is  composed. 

1,066,505.  .ANODE-SHIELD  FOR  V.APOR  ELECTRIC  APPARATUS; 
C.  A.  Kraus  &  R.  D.  Mailey,  Newton  Highlands  and  Lynn,  Mass. 
App.  filed  Apr.  5,  1912.     Has  a  plurality  of  perforated  partitions. 

1,066,507.  SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  B. 
G.  Lamme,  Pittsburgh,  I'a.  App.  filed  Sept.  26,  1910.  For  starting 
induction  motors  of  large  capacity  and  relatively  low  voltage. 

1,066,513.  ELECTRICAL  REGULATION  FOR  ELECTRIC  MOTORS; 
B.  Mclnnerney,  Council  Bluffs,  Iowa.  App.  filed  Aug.  26,  1911. 
Automatically  reduces  speed  of  an  induction  motor  either  when  acting 
against  or  with  the  load. 

1,066,538.  AUTOMATIC  RAILWAY  SIGNAL  AND  STOP;  A.  T. 
Smith,  Sioux  City,  Iowa.  App.  filed  Feb.  11,  1909.  Combination  of 
mechanical   trip   and   electrical    circuits. 

1,066,554.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  H.  G. 
Thompson,  Glen  Ridge,  N.  J.  App.  filed  Oct.  20,  1909.  Generator 
supplies  given  current  to  charge  storage  battery  and  then  when 
charged  to  predetermined  voltage  the  charging  current  is  automati- 
cally decreased. 

1,066,570.  APPARATUS  FOR  THE  PURIFICATION  OF  WATER 
AND  OTHER  LIQUIDS;  M.  D.  Avery,  Kansas  City,  Mo.  App. 
filed  June  I,  1912.  Insulating  post  rotatably  mounted  in  tank  and 
carrying  the  electrodes. 

1,066,580.  SPEED  REGULATOR  FOR  ELECTRIC  MOTORS;  L. 
Bradley,  Milwaukee,  Wis.  Api;.  filed  Mar.  3,  1913.  Compressible 
resistance  column  and  compressing  means. 


KLKCTRICAL    W  (JKl-D 


065,582.     tLtCTRIC   M<J' "."v  ■'•,„'",:,,„„■  device,   at   conttant  s|>eed. 
'VaV  .!;   t?.'„^/.>°ne?;'o'r,:;■werl?^c^.':  ca..er   A.   C.   o.   D.   C 

,066.Mo.  ^  MjrruK  contko..^:k_.  A.  J„  ■^-Vyiio^rfhf'a  ^- 

App.    (lied   July   6.    !'"*•,, ■^,V''''.°2,oiiing  member  or  members  have 
f""   '^n'Jr,l''.';/cm"iut""li  oVthe  armalure   resiMance   from  circuit 

fi-'Xr'ibfe-r  ,u1;?C■r.'■lote?il?^l•c 'maiietic    clre    wound    with 
.0.::^;:    KUCC;^irV.rORANDrUMP:N^ 

l^ieJ:!^e  .i:^V;;ilfc.;=;ei^:fied^lo/"^d';o.o?   parts  or  an 

f;:;!--;;^v<^Cs:^;c^^be'^^  t£;-o.a.,  ^  .or  tbe ... 

?•       «i  J    Mn„    I     19n        Vclivc   mass   carried  in  the   interstices  of   a 
("^mct    mH.lfihric'  winch    is    rolled    into   a   cylinder   and   forced 

Progrcs^>vcly    subjects    air    m    a    «r,es^^^^^^  ^.^    ^„^    ^^3„„,„. 

"zorV  acTion'of^ooTng  Ouid  moving  in  opposite  direction. 

£'ringi'ca''r"a«.on?a"tically  to 'stop  at  jus.  "■«  jifht   point. 
,  nA,"Li       PtFCTRIC    CAB    SICNALUNG    SYSTEM:    J.    W.    Tatum. 
'•°' Angier.   N     C       App":  61ed   Mar.    IS,    1911.     Conductor   rail   telephone 

.n*SAR'"'l-IKCTRIC-WEI.DING    MACHINE:    A.    C    Taylor     Warren. 
'•°"fh,o.     App.  hied  Au8    7.  1911.     Spot  welding  machine  with  swiveled 

adjustable  electrodes, 
'•"-'i^r  ,^:''V''iIir^S  "^^^"Viei^e  \C'o^!"Z;.  ?^i    t^'t 

'-ii;^3'i'^^'^Sr..^?Lwe-^-^?^^h,^^^^^ 


1,066. 706.— Outlet   Box   Bracket 


10„„--6  \V1-|DINC>  MAnilNF.:-  T.  TI.  Hravell.  Philadelphia,  Pa^ 
Ap'p.  filed  Sept.  24,  1912.  .adjustable  work-supporting  members  on 
the   terminals   of  the  machine. 

'•"Xi  fi;^!,">^°2^^i^i5.  ^^^rmL/:^^ia^^i^xfHiy:£ 


Mas    a    means    lui     i.i,iii»o.,^    ....-.,...„    - 
>t,„pcraturc   has    subsided    sufficiently    for    the 
If  break  the  alarm   circuit. 


the' alarm    before 
1  C66"739""ALTFRNAT'rNfi   r\TRVF.NT'"MOTbR    CONTROL;    D.    I  ar^ 

.on     YonkcVs    N    Y      App.   filed   Aug.    11.    1908.     For   elevators     has 

mechan1"m   for  MicccsMvclv  sbortcircuiting  the  sections  of  resistance 

when  the  controller  i*  started  from  any  position. 
1066  741      SYSTFM    OF    MOTOR    CONTROT.:    D.    L.    Lindquist,    Yon- 
1,066741.  ^^\^"--^'    "^'ftl^d    Aug.    31,    lOlO.      For   elevators;    to   prevent 

mo.ir    attaining 'unsafe    speed    and    to    P««nt    reverse    current    in 

motor   field   when  motor   is  being  driven  by  the   load. 
1066  742.     ELECTROMAGNETIC  BRAKE;   W.   D.    Lulz     .\  lenda le    N . 
•"    J      App.   filed   Feb.   23,    1910.     For  elevators:  automatically  ctTerts  a 

siow  application  of  the  brake.  „       ,  . 

'■''%\'..jrzr'^^^  ''^^^^^:^^?.=2.  ^Rofof  with'sSrcS 

wfndinK^tafo'J   with   two   windings   at   an   angle  and   lap  of  variable 
potential  at  junction  of   ^tator   windings. 
1066  748      TR.MN-SIGNAL:   A.  R.   Mutton,  Waterloo,  Iowa.     App.  hied 
'      lulv   1,   1912.     Contact  rail  system. 

1066  774.  MEANS  FOR  KI.E(  TRIC.M  I.Y  nRIVING  MOTOR  AGRI- 
CUITL'RAL  MACHINES;  W.  Wortmann,  Mainz,  Germany.  .\pp. 
filed  Oct  1  1912  Insulated  conductor  reeled  upon  the  machine 
and  a  b.'re  grounded  conductor  lying  on  the  ground  and  connected 
with  machine  through  movable  contacts. 
1  066  781      F.LF.rTRIC  SWITCH:  V.  Barr,  New  York.  N.  Y.     App.  filed 

Apr    26    1911.     llouble  pole,  double  break  rotary  snap  switch. 
1066  7S6      LOCKING    DEVICE    FOR    TELEPHONES:    C.    C,    Bieliti 
Brooklyn    N     V.     App.   filed  Oct.   11.   1911.     Locks  the  receiver  hook 
asainst  movement.  «— ..- 

1.066.-87.  PROCESS  OF  rRODITCING  ZINC  FROM  BLUE  PO\\. 
HER:  W.  F.  Rleecker,  Canonsburg.  Pa  App.  filed  Jj"^  f^  '913. 
Removes  the  coating  of  the   pnrticlcs  of  blue   powder  by   electrolysis 

1  066!sn\  "Ann'-STAELE  IRON  CXBINET-BOX  FOR  ELECTRIC- 
1  IGHT-WlKING  CUTOUTS;  1.  C  Fisher,  Denver,  Colo  App. 
Idcd  Nov  10.  1911  Face  of  tlic  box  is  adjustably  clamped  to  the 
open  bodv  position  of  the  ho\  „.„„,„.,  ,  ,- 

1  nfifi  sin      TllFRM  \I    TRF.VTM  r\  r  i  H-   MK.TAL  IN  El.ECTR  CALIA 

'•°-  HEXTFD  FllRNACES;  P.  t,,,.,  1,  I'gines,  France.  App.  filed  Aug. 
^  ig09.  Effects  cmplclc  >■  i.!:  .in  i.  ..t  llic  melted  metal  in  an 
eiectric  -.teel  furnace,  cools  tn  ..  ..-.nr.r.ilure  as  low  as  incipient  red 
heat  and  then   remelts  bv   ckclr.c.illy   generated   heal. 

in66816  lOINTED  ROD  FOR  INSKKTING  WIRES  IN  CON- 
•  DUITS  AND  AN.MOGOrS  PURPOSES:  1.  T  Hess,  Chicago,  II 
App  filed  Oct.  16,  1911.  Pivoted  interchangeable  rod  sections  with 
springs  holding  the  sections  normally  extended. 


,,066j«.3.     ELECn<ICAI^.STRIBUTIOr^^R.^Cl^.^ 
'-M3r;^iJSlNG_^CURRE.T    MOTOR;    ^^^^-^^^^ 

;-r"ous''i?or'i'res  ^rsmcl^n^^  in'^'lt  ^fe'.en'/e  of  .odium  chlorid. 

..o^SE^vSEiS^ap^t^^^/^^.?"^!^ 

rnrirSal;ii^e^'pP'.^J;v/"^^   -f^^--   •"   blowin. 
of  fuses  and  service  being  cut  on.  „_.,,,^  tidfs.-   W    H 

^^^■^Sh!^^^.  ^^]Iil^icc^ic'^g.^«a.§r-    I 

,,066t93"'wiNDING  FOR  DVNAMO  ELECTRIC  M.XCHINFS;  C.^J. 
&'=e';''^rd.ng'iors1?l'.'ed°c*'o'?e:  .rdiff'i;'r%'nt^ryers"having  uncu.. 
number   of   conductors.  ,,    ,     .  t     ^a\■J 

ETS;    A.   Weber    Sr.,   and    L    "^"'•^  "^^     member  hold  the  two  parts 
Tune  1^    1909.     Serrations  in  edge  oi  one  incmu^. 
if  a  so"cket  shell  against  relative  rotation  „    ,    ,„    ,  ,„^  ,,    «, 

,.066,965.  CIRCUIT  CONTROLLING  DEVICE;  F  L  W|  t  .nd  H„W. 
?u^?''^n^c7c'l^rfui?^rtfo?l'er"?S?''anu:Xr*i!?''d/sta^n.  tools,  such  a. 

,.066t6"'";P™T.yS  FOR  RECOVERING,COPPER  FROM  ITS 
ORES;  H.  M.  Wilcox,  Chicago,  III.  •J'PP-  '""  '{.emical  ag"t,  con- 
Z?rTon'n?c^in^g"trerh?r"'t-e"tTpf  ^d"  ^:[t/ms^''oT  the    thanks    and 

,.06^;^^T^:TI^t^M.ia^GICAL,F^RNArE^ 

e^n-^^aTc^  l^°'p.ur''a?i?y  "'  clo^lt^-sp'aled'Vekctor/prorecti^n.  ^ 
,067.003'    PROCESS    OF    MAKING    FLECTmCAI     CO^NDUCTOR|. 

'-5i:^^HnS^.  '.I^^L-^w^S    ^^^^ 

Oct    5    1909.     Separable  plug  connector. 
1.06?o"6.' SOI  HER    FOR    ^^^]^ l,^,^' ^^  a^JS^u^m'S 

^.?,h  fhr-zinc  and'  tin  eaJh  in  excess  of  the  lead  and  aluminum^ 


''■,   ■:^r    r'henit'rate.        dates.' chlorate,  hporulphi.« 
or  orp  in  ..solution  of  the  nitrate  ,hv  a  a  ^„h,  ,|y    amalgl-    ' 

■rales'ira^g^'I'tlon  "and  clrcS^/siimes  containing  said  salts  in  con- 
tact  with  mercury  cathode.  „,^v.       .vn     tJVMP 

,,067.024.     INTERCHANGEABLE     ELECTRIC      SIGN      AM'     ^J^ 
THEREFOR;  F.  P.  Hall  and  J.  O.  ="^'^'\'^^^'^-„\.      ■1:.^    mav   be 
Oc,     19.'  1912.      Lamps    carry,   jircujl    making    po.n.    which    may^.De 
pushed  into  contact  at  any  point  with  two  wire  mcsn   .crec 
the  terminals  of  the  circuit.  r-r-TonTHFRM-VL  PROC- 

..O67.031.     ELECTRODE    FOR   USF    IN    ELECTROTHERMAL  PKU^ 
ESSES-  E.  B.  Icwett,  Clarksburg,  W-   va.     App.  niea  reu        . 
EfP'flour    agglomer..^ed    by    a    c^bo^^^^^^^^^^ 
tributed  throughout  its  mass  relatively   •t'li':  v 

-•-£  ^^^^:'^^^.  ^'i^^^'^Hoi^ry':^^^:  ^1^^ 

,.„JT9:.'%v"ring  for  fxectric-call^ell  circuits:  a  A^ 

t'h'a^^-sen^i^n'g^'^a-t^in-   lly    ^Z  Jial   o^pfrati^^"   circuit    is   completed 
through   receiving  station.  .„„.„.ti.<:     vv     H     Gauike, 

■•-Sf^Lau^c'^^'^A^?^^^"-.''^-      '^^--   -^•^^™ 
construction  for  controlling  speed    etc^  p\c;<;.%GE     OP 

^^r'jrU.fVe'r'c'onliecfed'-.ti'r'ind  •d^l.a%onnec,ed  windings. 

-^;p.<^llf^ne^^^f^^^^^n"^-i?i'^^ 
Sounds  an  alarm  when  lock  is  umpered  with. 
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Co-operation  for  Companies   normally   competitive   have 

Business  Expansion  learned  from  experience  that  they  can 
well  afford  to  co-operate  in  many  ways 
for  the  good  of  their  particular  line  of  business  as  a  whole 
while  maintaining  sharp  competition  for  individual  shares 
of  that  business.  Non-competitive  companies  engaged  in 
the  same  line  of  business,  such  as  central  stations  in  dif- 
ferent communities,  have  accomplished  many  excellent  re- 
sults by  co-operation  along  innumerable  lines.  Co-opera- 
tion in  the  expenditure  of  a  part  of  the  money  now  spent 
competitively  or  separately  in  increasing  the  electrical  busi- 
ness of  the  country  is  the  keynote  of  an  article  in  this  issue 
by  Mr.  J.  Robert  Crouse,  who  has  preached  co-operation 
to  electrical  audiences  for  many  years.  Even  the  most 
skeptical  will  admit  that  the  objects  to  be  accomplished  by 
the  Society  for  Electrical  Development,  the  principles  of 
which  he  sets  forth  strikingly,  are  well  worth  while,  and 
that  all  persons  asked  to  contribute  to  it  will  be  benefited 
by  the  results.  To  a  much  greater  extent  than  is  justified 
by  the  facts,  many  central  station  managers  have  assumed 
that  subscription  to  the  society  would  mean  merely  addi- 
tional expense  without  proportionate  return  therefrom.  The 
fact  is  that  it  should  involve  merely  the  transfer  of  a  por- 
tion of  present  expense  to  the  column  of  co-operative  ex- 
penditure. Doubtless,  the  amount  needed  to  bring  the 
pledges  up  to  $200,000  will  be  subscribed,  but  it  is  appropri- 
ate at  this  time  to  urge  those  companies  now  hesitating  to 
join  in  the  co-operative  movement  to  cast  in  their  lot  with- 
out delay  in  order  that  the  co-operative  electrical  business 
expansion  plan  may  quickly  be  given  the  trial  it  so  well 
merits. 


The  Parcel  Post  With   the   establishment   of   the   parcel 

and  Electric  Delivery  post,  and  now  the  decision  to  extend 
this  service  and  to  inaugurate  reduced 
rates,  the  amount  of  fourth-class  matter  carried  by  the 
United  States  Post  Office  Department  has  been  very  greatly 
increased.  Even  the  first  estimate  of  300,000,000  parcels 
now  seems  likely  to  be  far  exceeded,  the  official  statements 
putting  the  probable  first  year's  business  at  600,000,000 
packages.  It  is  thus  very  apparent  that  it  will  soon  be 
impracticable  to  deliver  this  enormous  amount  of  package 
mail  in  cities  by  the  present  method  of  using  horse-drawn 
wagons,  or  even,  perhaps,  by  supplanting  these  wagons  with 
motor  vehicles.  It  is  believed  that  the  government  is  con- 
sidering seriously  the  establishment  of  a  greatly  extended 
pneumatic-tube  system  in  cities,  or  else  some  underground 
light  railway  system  to  be  electrically  operated  between  the 
central  post  office  and  branch  post  offices.  Private  concerns 
have  already  designed  automatically  controlled  electrical 
railways  to  have  a  much  greater  carrying  capacity  than  any 


pneumatic-tube  system.  The  government  is  undoubtedly 
familiar  with  the  experiments  which  have  been  made  in  this 
direction,  and  if  an  electrical  system  of  this  kind  should  be 
adopted  it  would  be  another  demonstration  of  the  adaptabil- 
ity, convenience  and  flexibility  of  electrical  energy  in  con- 
nection witli  the  requirements  of  modern  life. 


Convention  of  Elec-  The  convention  of  the  National  Elec- 
trical Contractors  trical  Contractors'  Association  of  the 
United  States,  at  Chattanooga,  showed 
that  the  organization  is  growing  in  wisdom  as  well  as  in 
strength.  The  chip  has  disappeared  from  its  shoulder; 
suspicion  has  given  place  to  partial  confidence  at  least,  and 
altogether  the  outlook  is  very  promising  indeed.  Recogni- 
tion of  the  necessity  for  maintaining  a  high  standard  of 
work  and  overcoming  the  abuses  which  exist  in  the  wiring 
and  contracting  trade  has  brought  with  it  breadth  of  vision 
and  the  determination  to  meet  the  obligations  squarely. 
Time  was  when  the  contractor  imagined  the  central  sta- 
tion, manufacturer,  jobber,  inspector  and  dealer  were  all 
pitted  against  him,  and  he  threw  up  breastworks  for  de- 
fense only  to  find  that  his  foe  was  largely  of  his  own  imagi- 
nation. It  has  taken  a  little  time  and  persuasion  for  him 
to  appreciate  their  rights  and  their  points  of  view,  and  to 
learn  that  it  is  possible  for  him  to  promote  friendly  and 
profitable  relations  with  them  all;  but  the  lesson  has  been 
taught  and  the  electrical  contractor  has  now  become  an 
ardent  advocate  of  co-operation.  This  was  one  prominetit 
feature  of  the  convention  at  Chattanooga.  A  crying  need 
was  also  met  there  in  the  adoption  of  an  adequate  system  of 
bookkeeping  and  an  accurate  record  for  material  used  on 
jobs  and  job  costs.  The  electrical  contracting  business  has 
long  lacked  stability  owing  to  the  absence  of  a  proper  ac- 
counting system.  Perhaps  the  most  important  subject 
brought  before  the  convention  was  the  proposition  to  guar- 
antee wiring,  and  the  reception  with  which  the  scheme  was 
received  augurs  well  for  the  organization.  For  a  non- 
professional body  the  plan  is  equivalent  to  the  adoption  of 
a  code  of  ethics,  and  if  brought  to  fruition  will  do  much 
to  enhance  the  dignity  of  the  contractors'  association  as  a 
national  and  responsible  body  and  to  further  the  use  of 
electricity.  The  country  has  long  suffered  from  the  effects 
of  poor  wiring  which  has  hurt  not  only  the  central  stations 
but  the  contractors  and  the  industry  as  well.  It  has  also 
destroyed  the  confidence  of  the  public  in  electric  service 
and  has  created  uneasiness  in  the  minds  of  many  as  to  the 
safety  of  electricity.  What  is  needed  to  offset  this  baneful 
condition  of  -affairs  is  a  determination  on  the  part  of  the 
National  Electrical  Contractors'  Association  that  only  first- 
class  work  shall  be  done;  and  this  can  be  brought  about  by 
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the  adoption  of  sonic  guaranteed  wiring  plan.  A  national 
standard  for  wiring  already  exists  in  the  shape  of  the  Na- 
tional KIcctrical  Code.  First-class  wirctnen  are  also  plenti- 
ful. When  the  latter  work  according  to  the  former  the 
job  is  safe  to  guarantee.  1  he  plan  is  simple,  straightfor- 
ward and  honorable.  It  is  certainly  worthy  of  adoption. 
It  might  even  be  made  a  slogan. 


Free  Tungsten  Renewals 

riie  gradual  reduction  in  price  and  improvement  in  qual- 
ity of  the  tungsten  lamp  bring  forward  for  serious  consid- 
eration by  central  station  managers  the  question  of  supply- 
ing renewals  of  tungsten  lamps  free.  As  long  as  tungsten 
lamps  were  costly  and  fragile,  this  question  was  not  press- 
ing, although  some  able  central-station  managers,  even  in 
the  early  days  of  the  tungsten  lamp,  proceeded  on  the 
theory  that  the  central  station  must  in  some  way  control 
tungsten  lamp  renewals  for  the  same  reason  that  most  of 
the  large  central  stations  have  controlled  carbon  lamp  re- 
newals; namely,  to  prevent  inferior  lamps  being  used  to 
the  detriment  of  the  company's  service.  The  necessity  for 
such  control  has  not  yet  appeared  in  connection  with  tung- 
sten lamps,  as  it  did  with  carbon. lamps.  This  is  due  chiefly 
to  the  fact  that  tungsten  lamp  manufacture  in  this  country 
is  a  monopoly  at  present  as  compared  to  carbon  lamp  manu- 
facture in  the  earlier  days  of  the  incandescent  lamp  indus- 
try. Then  lamps  were  sold  to  the  general  public  either  on 
the  ground  of  cheapness  or  long  life,  and  in  order  to  secure 
the  latter  salesmen  usually  sold  lamps  of  low  efficiency  to 
the  uninformed  customer  with  the  result  that  the  customer 
had  to  pay  bills  out  of  all  proportion  to  the  amount  of  light 
he  obtained.  Now,  conditions  have  almost  reversed,  and  it 
is  usually  the  central  station  man  who  urges  customers  to 
take  tungsten  lamps  of  such  Voltage  as  to  give  a  long  life 
on  a  given  circuit  while  the  avowed  efforts  of  the  manu- 
facturers is  in  the  other  direction,  namely  to  persuade  cen- 
tral stations  and  consumers  that  lamps  should  be  operated 
at  high  efficiency  in  order  to  secure  the  lowest  cost  of  light- 
ing, including  both  electrical  energy  and  lamp  renewals. 
Such  a  policy  is  obviously  more  to  the  interest  of  lamp 
manufacturers  than  the  old  policy  of  selling  low-efficiency 
long-lived  lamps,  because  it  means  more  lamp  renewals  and 
greater  lamp  sales  per  year.  L'ntil  such  time  as  central 
station  consumers  attempt  false  economy  by  operating 
tungsten  lamps  at  low  efficiency,  there  appears  to  be  no 
necessity  for  central  station  interference  or  guidance  as  to 
renewals  of  tungsten  lamps.  However,  control  of  the  tung- 
sten lamp  output  to  consumers  has  been  effected  by  the 
policy  adopted  by  some  central  stations  of  selling  tungsten 
lamps  at  a  cost  below  that  at  which  dealers  can  sell  them. 
This  precludes  any  possibilities  of  tungsten  lamps  being 
purchased  by  consumers  from  other  than  the  central  sta- 
tion company.  Such  central  stations  just  as  truly  control 
the  kind  of  tungsten  lamps  used  on  their  circuits  as  they 
do  the  carbon  lamps  on  which  they  furnish  free  renewals. 

Recently  the  question  has  come  up  whether  it  would  not 
be  cheaper  for  a  central  station  company  giving  free  re- 
newals of  carbon  lamps  to  substitute  tungsten  lamps  and 
operate  them   at   a  lower  efficiency   thnn   now   is   common. 


so  that  the  total  cost  of  lamp  renewals  per  kw-hr.  woulil 
be  less  than  for  the  carbon  lamps.  One  of  the  objection 
offered  to  this  plan  is  that  if  the  tungsten  lamp  is  operated 
at  sufficiently  low  efficiency  to  bring  its  renewal  cost  per 
kw-hr.  below  that  of  the  carbon  lamp  it  would  have  such  a 
very  long  life  that  the  danger  from  accidental  breakage 
would  increase  in  importance,  especially  in  view  of  the  fact 
that  tungsten  lamps  become  brittle  with  age.  It  is  never- 
theless interesting  to  know  that  tungsten  quality  and  pric 
have  now  reached  a  stage  where  such  a  policy  on  the  par- 
of  central  stations  can  be  seriously  considered.  Alreaii, 
many  of  the  larger  Edison  companies  have  adopted  th' 
policy  of  furnishing  tungsten  lamps  of  loo-watt  rating  an' 
over  free,  while  at  the  same  time  offering  the  6c-watt  aii' 
40-watt  lamps  at  prices  far  below  cost. 


An  Iowa  Central-Station  System 

On  that  future  day  when  some  electrical  Homer  lifts  an 
inspired  pen  to  write  the  epic  of  the  central-station  indu- 
try  his  scenario  will  not  be  laid  in  a  Fisk  or  Waterside  sta- 
tion or  his  chorus  summoned  from  the  peaceful  army  of 
employees  of  some  great  metropolitan  electric-servic' 
undertaking.  Broad  and  diverse  as  are  the  problems  con 
fronting  these  admirable  organizations  which  have  \\v 
serving  of  populations  of  hundreds  of  thousands,  it  is  in  tht 
achievements  of  the  far  more  numerous  cities  of  medium 
size  that  the  real  progress  of  the  industry  must,  after  all, 
be  measured.  Here  expertness  can  not  be  devoted  to 
specialization  but  to  generalization,  and  in  his  time  each 
man  must  be  prepared  to  play  many  parts. 

Representative  of  best  practice  in  those  smaller  systems 
which  make  up  the  great  bulk  of  the  industry  is  the  central- 
station    plant    supplying    service    to    Waterloo    and    Cedar 
Flails,  Iowa,  a  detailed  description  of  which  is  given  on  a 
following  page.     In  the  Waterloo  situation  special  atten- 
tion is  called  to  the  subservience  to  the  modern  tendency  to 
distribute    from    substations    instead   of    from    the    central 
power  house  as  was  the  practice  of  a  decade  ago.    The  de- 
velopment of  alternating-current  motors  and  other  appa 
ratus  is  also  attested  in  the  use  of  alternating  current  f' 
distribution  purposes  even  in  the  downtow-n  business  sec- 
tion.    Most  of  our  older  medium-sized  cities,  especially  r 
the  East,  have  been  unable  to  free  themselves   from  tlv 
direct-current  systems  of  early  days,  and  fortunate  indei- 
are  those  newer  communities  in  which  modern  practice  1- 
possible  throughout,  without  respect  to  the  trammeling  in 
heritances  of  a  past  electrical  generation.     An   ingeniou- 
combination  of  lighting  and  motor-supply  circuits  is  ab 
shown   in   the   underground  distribution   scheme,  which   .- 
designed  to  prevent  pressure  variations  on  the  motor  cir 
cuits  from  being  felt  on  the  lighting  lines.     Notice  is  als.. 
directed  to  the  very  complete  record  form  devised  for  the 
Citizens'  Gas  &  Electric  Company  which  presents  a  detailed 
report  of  all  instrument  and  meter  readings,  for  units,  plant 
and  circuits,  in  addition  to  showing  the  periods  of  service 
of  each  boiler,  machine  and  employee,  and  the  variation 
in  plant  load. 

Referring  to  the  broader  aspects  of  the  local  situation 
who  can  view  even  casually  the  rising  output  curves  kept 


during  the  last  ten  years  without  having  his  imagination 
fired  ?  Beginning  ahnost  at  datum,  that  significant  slope 
denoting  thousands  of  kw-hours  of  monthly  output  has 
struggled  always  upward  until  a  maximum  of  600,000  units 
was  attained  during  the  dark  month  of  last  October.  And 
after  a  glance  at  this  mounting  progress  who  can  predict 
or  deny  Himalayan  heights  to  which  another  decade  or  two 
\yill  carry  "the  thin  red  line"  of  Mr.  Burt's  recording  watt- 
meter charts ;  for  in  this — history  reversing  itself — is  the 
peaceful  victory  of  the  twentieth-century  \\'aterIoo  ! 


The  Sterilization  of  Water 

The  paper  by  Dr.  Max  von  Recklinghausen  on  the  use  of 
the  ultra-violet  radiation  from  quartz-tube  mercury-vapor 
lamps  in  the  sterilization  of  water  gives  a  strong  impres- 
sion that  the  method  has  passed  far  beyond  the  experi- 
mental stage  into  a  very  practical  form  of  effective  sterili- 
zation. Rays  of  wave-length  less  than  300  (».[*.  are  exceed- 
ingly effective  in  the  destruction  of  bacilli,  even  the  most 
resistant  succumbing  after  a  very  short  exposure.  The 
quartz-tube  lamp  is  by  no  means  the  most  convenient  power- 
ful source  of  such  radiation  because  the  proportion  of 
energy  in  the  region  of  very  short  wave-lengths  is  excep- 
tionally large.  Even  with  the  ordinary  commercial  lamp 
about  one-half  of  the  total  ultra-violet  light  has  a  wave- 
length of  less  than  300(111.  and  hence  is  effective  for  steril- 
izing purposes.  One-half  of  the  energy  is  completely  cut 
off  by  the  ordinary  inclosing  globe  of  such  a  lamp,  but  when 
the  bare  tube  is  brought  close  to  the  water  to  be  sterilized 
these  very  rays  can  freely  get  through  the  quartz  and  pene- 
trate filtered  water  remarkably  well.  It  is  interesting  to 
note  in  this  connection  that  the  mercury  arc  gives  out  very 
little  radiation  having  wave-lengths  so  short  that  it  is 
stopped  by  the  quartz  tube,  so  that  nearly  all  the  energy  01 
extremely  short  wave-length  is  readily  utilized. 

For  sterilization  purposes,  the  ordinary  commercial 
quartz-tube  mercury-vapor  lamp  is  not  sufficiently  powerful 
to  be  conveniently  worked  on  a  large  scale,  and  hence  the 
special  type  of  lamp  described  by  Dr.  von  Recklinghausen 
has  been  developed  to  operate  on  a  500-volt  circuit  with 
about  375  volts  effective  at  the  electrodes.  This  lamp  is 
operated  intensively  at  a  high  temperature  and  gives  very 
much  greater  efficiency  of  production  of  the  useful  rays 
than  does  the  lamp  ordinarily  used  for  illuminating  pur- 
poses, ft  IS  a  curious  fact  tnat  pr-^liminary  filtering  to  re- 
move suspended  matter  of  every  kinH  is  necessary  for  the 
effective  working  of  the  apparatus,  although  the  ultra- 
violet rays  penetrate  filtered  water  with  great  readiness  yet 
they  are  stopped  very  effectively  by  matter  carried  in  sus- 
pension, much  more  readily  than  are  ordinary  light  rays. 
Whether  the  effect  is  due  to  the  extremely  small  size  of 
many  of  the  suspended  particles  which  scatter  the  ultra- 
violet light,  and  whether  it  is  chiefly  due  to  organic  or  inor- 
ganic matter  in  suspension  is  not  yet  clear,  but  it  is  certain 
that  the  operation  of  an  ordinary  filter  permits  the  neces- 
sary penetration  of  the  ultra-violet  rays  to  secure  rapid 
sterilization.  The  beauty  of  the  process  is  its  absolute 
cleanliness,  leaving  the  water  entirely  suitable  for  use. 
Various  chemical   agents   used    for   water   purification   are, 


[)erhaps,  equally  effective  in  killing  bacteria,  but  are  not 
quite  pleasant  to  have  in  drinking  water.  The  plant  men- 
tioned by  Dr.  von  Recklinghausen  in  which  from  7500  to 
8000  tons  of  water  per  day  is  sterilized  is  an  admirable  ex- 
ample of  the  practical  application  of  the  process.  From 
pretty  thorough  tests  of  the  process  the  sterilization  is 
genuinely  complete.  Xo  guilty  microbe  escapes  after  pass- 
ing under  the  rays  of  the  battery  of  lamps. 


Construction  Contracts 

In  connection  with  the  recent  contract  between  the  city 
of  New  York  and  the  Interborough  Rapid  Transit  Com- 
pany for  the  so-called  dual  subway  system,  there  is  a  pro- 
vision for  third-tracking  and  extending  the  elevated  sys- 
tems, upon  which  it  is  estimated  some  $25,000,000  will  be 
expended.  The  company  now  proposes  to  award  the  con- 
tract for  the  work,  without  competitive  bidding,  to  a  for- 
mer chief  engineer  of  the  Panama  Canal,  on  the  basis  of 
cost  plus  a  percentage  profit.  This  proposal,  as  pointed  out 
by  Borough  President  McAneny,  is  improper  in  several 
respects,  two  of  the  chief  points  being  that  such  an  ar- 
rangement places  a  direct  premium  upon  waste  and  extrava- 
gance and  that  the  contractor  is  directly  relieved  of  finan- 
cial responsibility  in  the  matter.  A  further  objection  lay 
in  the  fact  that  the  proposed  contract  was  in  blanket  form 
and  the  actual  percentage  of  profit  was  left  to  be  deter- 
mined later,  at  the  pleasure  of  the  contracting  parties. 

Quite  aside  from  the  obvious  impropriety  of  letting  such 
a  large  piece  of  work,  in  which  the  city  is  strongly  inter- 
ested, without  competitive  bidding,  there  is  raised  an  inter- 
esting question  as  to  construction  contracts  in  general.  It 
was  once  the  general  custom,  and  still  prevails,  to  award 
contracts  to  the  lowest  responsible  bidder  for  a  lump  sum, 
making  him  fully  responsible  for  his  own  profit.  A  decade 
or  more  ago  a  certain  much-advertised  contractor  gave  con- 
siderable publicity  to  his  plan  of  cost  plus  a  profit,  arguing 
among  other  things  that  in  the  end  it  insured  the  best  job 
for  the  lowest  price.  The  plan  has  admitted  advantages, 
if  the  profit  is  a  stipulated  flat  sum,  instead  of  a  percentage 
of  the  total  cost.  Neverthele'ss  it  is  open  to  the  objection 
that  there  is  no  direct  incentive  to  economy,  and  the  owner, 
unless  he  has  very  competent  disinterested  advice,  may  be- 
come the  victim  of  an  unscrupulous  contractor. 

It  seems  obviously  feasible,  however,  to  dVaw  a  form  of 
contract  based  primarily  on  cost  plus  a  profit  which  shall 
have  the  desirable  safeguards  and  incentives  for  economy. 
For  example,  let  the  bids  be  prepared  in  the  form  of  an 
estimate  of  maximum  cost,  based  on  the  specifications,  plus 
a  provisional  lump-sum  profit,  subject  to  a  percentage  bonus 
profit  on  savings  in  cost  under  the  estimate  and  a  corre- 
sponding penalty  for  excess  of  cost  over  the  estimate,  with 
tlie  owner's  maximum  outlay  limited  in  any  case  to  the 
estimated  cost  plus  the  provisional  lump-sum  profit.  In 
order  to  insure  bona-fide  bids  under  such  a  plan,  the  basis 
of  letting  the  contract  would  be  the  estimated  cost  plus  the 
provisional  or  base  profit.  This  scheme  has  the  great  ad- 
vantage of  pl'acing  a  premium  on  economy  and  a  penalty 
on  extravagance,  besides  disclosing  in  detail  the  bare  cost 
of  the  work  in  labor  and  materials. 
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Activities  and  Events   in  the  Electrical   Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Canadian  Water-Power  Commission 

A  w.itir-pdwor  cdiunii.ssinii.  to  be  known  as  llic  St.  Law- 
rence and  Great  Lakes  Commission,  is  to  be  appointed  by 
the  Canadian  government  lor  the  purpose  of  studying  the 
whole  field  of  waler-power  development  from  the  head  of 
the  lakes  at  Montreal.  It  is  expected  that  the  conimission- 
ers  will  be  Mes.srs.  Prof.  McLeod,  of  McGill  University; 
Arthur  Seymour,  of  Montreal,  and  C.  R.  Coutlee,  of  the  en- 
gineering staff  of  the  Department  of  Public  Works.  The 
intention  to  appoint  a  commission  to  deal  with  water-power 
questions  in  the  Montreal  district  was  expressed  prior  to 
the  change  of  government  in  connection  with  the  settle- 
ment of  certain  questions  at  issue  among  the  power  com- 
panies of  Montreal.  The  commission  was  never  appointed, 
but  it  is  now  proposed  that  the  scope  of  its  operations  be 
extended  to  include  the  Great  Lakes.  Another  commission 
is  already  at  work  studying  the  St.  Lawrence  River  vvater- 
powers  below  Montreal,  and  will  report  to  the  Department 
of  Marine  and  Fisheries.  The  work  of  the  St.  Lawrence 
and  Great  Lakes  Commission  will  extend  over  a  number  of 
years  and  may  result  in  the  establishment  of  a  permanent 
water-power  bureau  to  which  the  government  can  go  for 
expert  information  in  connection  with  water-power  appli- 
cations. The  commission  will  prepare  reports  which  can  be 
available  in  connection  with  the  work  of  the  Canadian  sec- 
tion of  the  International  Joint  Commission.  The  latter 
body  is  constantly  called  upon  to  deal  with  important  tech- 
nical questions  upon  which  there  is  little  reliable  informa- 
tion  from   the  Canadian  standpoint. 


Anglo-American  Exposition,  1914 

The  Philadelphia  Commercial  Museum,  of  which  Mr.  W. 
P.  Wilson  is  director,  has  arranged  to  organize  the  Ameri- 
can Industrial  Section  of  the  Anglo-American  Exposition 
to  be  held  in  London  from  May  to  October,  1914.  The  time 
has  been  selected  to  celebrate  100  years  of  peace  and 
progress  of  the  English-speaking  people  since  the  Treaty 
of  Ghent  in  1814.  The  buildings  for  the  exposition  at 
Shepherd's  Bush  are  now  ready  for  the  reception  of  .Vnieri- 
can  and  British  exhibits,  practically  one  year  before  the 
opening  of  the  exposition  on  May  i,  1914. 


Status  of  Wisconsin  Water  Power  Bill 

After  a  leng^thy  debate  in  which  several  amendments  were 
incorporated  into  the  water  power  bill  by  the  water  power 
interests  of  the  state,  the  Water  Power  hill  has  passed  the 
Wisconsin  State  Senate.  The  bill,  in  substance,  orovides 
for  the  complete  public  control  of  water  power  by  the  Rail- 
road Commis.'^ion.  The  franchises  must  he  given  to  utility 
corporations  and  therefore  can  be  controlled  as  other  utility 
corporations  in  which  rates  can  be  fixed  and  service  ordered 
by  the  commission.  The  franchise  is  indeterminate,  but  the 
State  can  purchase  at  any  time  by  paying  full  value.  The 
bill  provides  for  the  taking  over  of  any  property  by  the 
State  at  the  end  of  thirty  y  -its  and  the  State  will  pay  for 
the  improvements,  minus  a  c  x  amount  for  depreciation, 
for  the  value  of  the  land  and  i  ."  r-parian  rights,  but  is  not 
bound  to  pay  for  water  rights.     Following  a  previous  court 


decision,  the  committee  has  not  recognized  the  value  of  a 
franchise  or  water  power  right.  An  amendment  to  the  bill 
provides,  however,  that  riparian  property,  previously  ac- 
quired, may  be  taken  into  account  when  the  State  takes 
over  the  property  provided  the  price  for  such  property  was 
paid  in  good  faith  by  the  grantor  of  the  franchise.  This 
excludes  the  possibility  of  an  unearned  increinent  and  con- 
fines the  value  to  the  price  actually  paid.  There  is  one 
point  still  in  dispute  which  will  probably  be  the  subject  of 
an  amendment  before  the  bill  passes  the  Assembly.  The 
question  at  issue  concerns  the  value  of  future  franchises 
and  the  water  power  interests  are  making  stn-nous  efforts 
to  amend  the  bill  in  some  way  so  as  to  recognize  the  market 
value  of  these  franchises. 


Illuminating  Engineering  Society  Convention 

Coincident  with  the  dates  of  the  Pittsburgh  (Pa.)  con- 
vention of  the  Illuminating  Engineering  Society,  Sept.  22  j 
to  26,  the  city  will  be  celebrating  the  one  hundred  and  i 
twenty-fifth  anniversary  of  Allegheny  County.  There  will  ! 
be  elaborate  decorations  by  day  and  illumination  features  ', 
by  night,  making  the  occasion  one  of  great  interest  to  vis-  ; 
itors. 

Among  the  papers  to  be  presented  at  the  sessions  are  the    J 
following:    "The  Use  of  the  Photo-Electrical  Cell  in  Pho-    ^ 
tometry,"  by  Prof.  T.  R.  Richtmeyer,  Cornell  Univer>  • 
Ithaca,   N.  Y. ;  "Characteristics  of  Enclosing  Glasswa- 
by  Mr.  \'.  R.  Lansingh.  Xew  York:  "The  Quartz  Mercun- 
Vapor  Lamp  and  Its  Applications,"  by  Mr.  W.  A.  D.  Evans, 
New  York;  "The  Fortune  Lainp  as  a  Working  Standard," 
by  Messrs.  E.  G.  Crittenden  and  A.  H.  Taylor.  Bureau  of 
Standards,  Washington,  D.  C,  and  "The  Neon-Tube  Lamp," 
by   Mr.   Georges  Claude,   Boulogne.   France.     Mr.   Roscoe 
Scott,  Cleveland,  Ohio,  will  also  deliver  a  lecture  on  "The 
Evolution  of  Illuminants." 

The  Philadelphia  Section  of  the  society  is  planning  to 
present  an  historic  gavel  to  the  presiding  officer  of  the  con- 
vention. Mr.  Robert  Ely  is  chairman  of  the  gavel 
committee. 


San  Francisco  1915  Congresses 

Following  the  meeting  of  the  International  Electrotech- 
nical  Commission  to  be  held  in  San  Francisco  during  the 
week  beginning  Sept.  6,  191 5,  the  International  Electrical 
Congress  will  be  held  during  the  week  of  Sept.  13  in  ac- 
cordance with  the  plans  outlined  in  their  tentative  form  on 
page  230  of  our  issue  dated  Aug.  3,  1912.  A  comparison 
of  the  final  with  the  tentative  plans  shows  that  the  former 
two  sections  on  wireless  and  wire  communication  have  been 
combined  as  one  while  a  new  section  on  electrophysics  has 
been  created.  Thus  the  total  number  of  sections  is  twelve, 
as  formerly  provided  for.  The  secretary  of  the  committee 
on  organization  is  Dr.  E.  B.  Rosa.  Bureau  of  Standards, 
Washington.  D.  C,  who  is  also  secretary  of  the  congress. 
The  president  is  Dr.  C.  P.  Steinnietz,  Schenectady.  X.  Y. 

For  the  convenience  of  the  manufacturers  of  minor  de- 
vices special  arrangements  have  been  made  by  the  depart- 
ment of  machinery  exhibits  of  the  Panama-Pacific  Inter- 
national Exposition  to  be  held  in  San  Francisco  from  Feb. 
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20  to  Dec.  4,  1915.  Several  such  manufacturers  will  be 
permitted  to  club  together  in  applying  for  and  utilizing  ex- 
hibition space.  An  exhibit  might  consist,  for  example,  of 
circuit-breakers,  switches,  fuses,  porcelain  goods  and  other 
supplies,  although  made  by  different  manufacturers.  Mr. 
A.  M.  Hunt,  Exposition  Building,  San  Francisco,  is  the 
chief  of  the  department  of  machinery  exhibits. 


Colorado  Convention  of  the  American  Electrochem- 
ical Society 

The  twenty-fourth  annual  meeting  of  the  American 
Electrochemical  Society  will  be  held  at  Denver,  Colo.,  Sept. 
9,  10  and  II,  with  headquarters  at  the  Hotel  Shirley.  For 
the  second  day's  session,  Wednesday,  the  delegates  will  go 
by  electric  car  to  the  University  of  Colorado  at  Boulder, 
and  Thursday's  meeting  will  be  held  at  the  Colorado  School 
of  -Mines,  Golden.  The  concluding  session  of  the  conven- 
tion will  be  held  on  Friday  on  the  summit  of  Pike's  Peak, 
following  a  pleasure  trip  to  Manitou  and  the  Garden  of 
the  Gods. 

Among  the  entertainment  features  scheduled  are  auto- 
mobile rides  through  the  Denver  park  system,  and  up 
Boulder  canyon  to  the  plant  of  the  Central  Colorado  Power 
Company  at  the  entrance  to  the  Boulder  tungsten  district. 
On  Thursday  evening  there  will  be  a  picnic  dinner  on  Look- 
out Mountain,  near  Golden.  Besides  Friday's  Pike's  Peak 
trip,  the  delegates  will  on  Saturday  journey  to  Cripple 
Creek  via  the  famous  "Short  Line."  Other  special  trips 
have  been  arranged  for  the  ladies. 

The  Colorado  convention  will  be  marked  by  the  first 
"Electrochemical  Special"  train,  which  is  scheduled  to 
leave  the  Grand  Central  Terminal,  New  York,  at  10:30 
a.  m.,  Saturday,  Sept.  6,  and  Chicago,  Sunday,  9:45  a.  m., 
reaching  Denver,  Monday,  Sept.  8,  at  1:15  p.  m.  The  re- 
turning train  will  leave  Colorado  Springs,  Saturday,  Sept. 
13,  at  10:30  p.  m.,  reaching  Chicago  at  9:15  Monday,  and 
New  York  at  9:11  a.  m.  Tuesday.  The  trip  from  New 
York  to  Denver  will  be  made  over  the  New  York  Central 
and  Burlington  routes,  returning  via  the  Santa  Fe.  The 
higliest  grade  all-steel  Pullman  equipment,  electrically 
lighted,  will  make  up  the  special  train.  Requests  for  rail- 
road reservations  should  be  made  to  the  chairman  of  the 
transportation  committee,  Mr.  J.  M.  Muir,  239  West  Thirty- 
ninth  Street,  New  York  City.  Dr.  J.  W.  Richards,  Lehigh 
University.  South  Bethlehein,  Pa.,  is  the  secretary  of  the 
American  Electrochemical  Societv. 


Practice  of  Indiana  Public  Service  Commission 

The  recently  organized  Public  Service  Commission  of 
Indiana  has  adopted  rules  of  practice  and  uniform  classi- 
fication of  accounts  for  electric  utilities  as  well  as  uniform 
classification  of  accounts  for  electric  railways.  An  order  has 
been  issued  directing  all  utilities  to  keep  their  accounts  in 
conformity  with  the  classifications  of  the  commission.  It 
is  required  that  each  public  utility  shall  show  in  itemized  de- 
tail (i)  the  depreciation  per  unit,  (2)  the  salaries  and  wages 
separately  per  unit.  (3)  legal  expense  per  unit,  (4)  taxes 
and  rentals  separately  per  unit,  (5)  quantity  and  value  of 
material  used  per  unit,  (6)  receipts  from  residuals,  by- 
products, services  or  other  sales  separately  per  unit,  (7) 
total  and  net  cost  per  unit,  (8)  gross  and  net  profit  per 
unit,  (9)  dividends  and  interest  per  unit.  (10)  surplus  or 
reserve  per  unit,  and  (11)  prices  per  unit  paid  by  consum- 
ers. In  addition  other  items  may  be  required  as  the  com- 
mission may  prescribe  in  order  to  show  completely  and  in 
detail  the  entire  operation  of  the  utility  in  furnishing  the 
unit  of  product  or  service  to  the  public.  Two  separate 
schedules  have  been  prepared.  In  general  electric  utilities 
operating  in  cities  of  10,000  population  or  over  will  keep 


the  accounts  prescribed  in  Class  A  classification,  while 
utilities  in  smaller  cities  will  use  the  Class  B  classification : 
but  this  arrangement  may  be  varied  abitrarily  if  sufficient 
cause  is  show-n  to  the  conmiission. 

The  official  address  of  the  commission  is  Public  Service 
Commission  of  Indiana,  Indianapolis,  Ind.  Mr.  Thomas 
Duncan  is  chairman  of  the  commission,  and  Mr.  J.  L.  Reiley 
is  secretary. 


J.  Robert  Crouse  on  the  Society  for  Electrical 
Development 

There  are  always  some  underlying,  basic  principles  gov- 
erning all  change  and  progress,  whether  in  the  field  of 
research,  engineering,  manufacturing  or  merchandizing. 
These  principles  are  of  the  same  essential  quality  as  the 
axioms  in  mathematics  or  refined  statements  of  particular 

E 
relations,  such  as  /  =  — •  in  our  electrical  business.     Such 

R 
principles  do  not  depend  for  their  truth  upon  nunority  or 
majority  assent,  and  when  once  fairly  stated,  are  assured 
of  final  acceptance  since  essential  progress  must  be  made  in 
harmony  with  them. 

Progress  in  our  electrical  business  during  thirty  years 
(notwithstanding  that  less  than  30  per  cent  of  the  popula- 
tion is  electrically  served)  has  been  one  of  the  wonders  of 
the  world;  its  contribution  to  the  comfort,  happiness  and 
efficiency  of  our  modern  life  are  so  great  that  we  wonder 
how  a  preceding  generation  did  without  electricity.  We 
may  justly  feel  proud  of  such  a  magnificent  business  which 
in  every  department  of  its  development  is  so  worthy  of  our 
best  thought  and  effort. 

The  efforts  of  those  engaged  in  the  fields  of  research, 
engineering  and  manufacturing  have  shown  the  most 
marked  results,  since,  while  enjoying  the  stimulus  of  the 
friendly  rivalry  of  other  men  and  organizations,  they  have 
been  free  from  the  sort  of  competition  which  makes  the 
accomplishment  of  useful  results  expensive  and  difficult. 
It  is  a  matter  of  common  observation  that  rapid  progress 
has  been  made  in  discovery  and  research,  in  efficient  engi- 
neering adaptation  of  discovery  to  practical  manufacture, 
and  improved  products  tending  to  better  conditions  of  gen- 
eration, construction  and  distributing  systems. 

However,  in  the  field  of  selling  and  distribution  we  are 
challenged  by  the  cold  fact  that  no  essential  progress — 
meaning  by  this  a  decreasing  ratio  of  sales  expense  to 
sales — has  been  generally  accomplished.  Not  only  this,  but 
there  is  a  prevailing  opinion  among  the  manufacturers, 
jobbers,  dealers  and  contractors  that  the  ratio  of  sales 
expense  to  sales  tends  to  increase.  The  annual  reports  of 
some  of  the  largest  electrical  manufacturers  inakes  specific 
mention  of  this  tendency  as  a  fact  in  their  operation. 
Among  central  stations  this  is  doubtless  less  true,  since  by 
common  consent  they  are  properly  monopolistic  for  the 
best  results  and  competitive  only  with  other  methods  of 
furnishing  service  for  light,  heat,  power  and  other  useful 
purposes. 

Our  electrical  business,  technical  in  its  very  nature,  has 
doubtless  for  that  reason  placed  less  emphasis  in  the  past 
on  aggressive  selling  and  distributing  effort — witness  the 
fact  that  the  first  cominercial  papers  in  the  National  Elec- 
tric Light  Association  appeared  only  so  recently  as  1905, 
and  national  advertising  by  individual  companies  began 
about  1907,  1908. 

It  is  estimated  that  the  gross  sales,  ratio  of  sales  expense 
and  sales  expense  for  1912,  in  the  electrical  business,  were 
approximately  as  indicated  in  the  following  table. 

The  $80,000,000  of  sales  effort  (which  is  equal  to  one- 
fifth  of  the  gross  sales  of  all  the  central  stations)  is  in- 
curred by  approximately  5000  central  stations,  500  manu- 
facturers, 200  jobbers,  5000  dealers  and  contractors — a 
total  of  10,700  organizations.     It  is  of  special  importance 
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to  note  that  $6o,ooo,oon  of  tliis  ;j;8o,ooo,ooo  sales  cfTori  is 
incurred  by  the  manufacturers,  jobbers,  dealers  and  con- 
tractors who  operate  under  complete  competitive  conditions, 
at  a  sales  expense  ratio  of  at  least  15  per  cent,  and  tending 
to  increase. 

While  this  table  and  the  above  comments  are  broad  gen- 
eralizations, tlie  reader  is  asked  to  check  the  principle  and 
its  application   in  his  own   particular  case. 


Brancli  of  Cross  Sales 

Business  1912 

Oniral     Stations $400,000,000 

Dealers   and   Contractors 100.000,000 

Manufacturers    .mil    Jobbers..  300,000,000 


Per  Cent  Ratio 

Sales  Ex- 
pense to  Sales 


Total 


$800,000,000 


$80,000,000 


These  facts  111  themselves  are  a  challenge  to  commercial 
men,  which  cannot  be  avoided.  They  justify  the  most  care- 
ful search  for  causes  and  investigation  of  plans  for  im- 
provement. 

Whatever  minor  causes  may  be  contributory  to  this  fail- 
ure in  more  efficient  merchandising,  the  major  one,  which 
experience  and  the  facts  disclose,  is  competition  among 
these  thousands  of  companies,  resulting  in  expensive  dupli- 
cation of  all  kinds  of  sales  efforts  and  failure  to  co-operate 
in  a  definite  organized  plan  in  those  kinds  of  endeavor 
which  supplement  legitimate  competition. 

This  competition  is  to  a  very  great  extent  to  secure  the 
business  held  by  others  or  of  natural  growth — which  we 
may  characterize  as  the  existing  market.  A  very  large  part 
of  the  selling  effort  is  exerted  on  this  existing  market  and 
dissipated  in  commercial  friction  and  lost  motion,  with 
resulting  decrease  in  its  creative  effect. 

The  fact  is  frequently  overlooked  that  the  energy-con- 
suming devices  for  light,  heat,  motor  service  and  other  use- 
ful purposes  are  the  only  aspects  of  our  business  in  which 
the  public  are  or  can  be  interested,  w^hile  they  constitute 
only  a  small  part  of  the  resulting  business  from  the  boilers 
to  the  devices  the  public  uses.  We  arc  therefore  all,  with- 
out conscious  organization,  joint  sellers  of  the  final  service. 

The  age  of  business  (in  which  .someone  has  said  we  live 
to  do  business,  instead  of  doing  business  to  live,  in  the 
best  sense)  is  in  the  order  of  social  development  the  suc- 
cessor of  the  period  when  war — the  extreme  of  competition 
— was  the  principal  occupation.  Business  has  inherited 
from  this  prototype  many  habits  of  enmity,  antagonism  and 
waste,  which  only  the  persistent  cultivation  of  good  fellow- 
ship, harmony  and  economy  will  gradually  supplant.  The 
most  successful  organizations  which  I  have  observed  have 
given  the  greatest  attention  to  the  cultivation  of  harmony 
among  their  men,  and  the  spirit  of  progressive,  constructive 
effort.  This  same  result  must  measurably  follow  similar 
conscious  effort  by  an  entire  industry. 

The  Society  for  Electrical  Development  proposes  a  broad, 
common  organization  of  our  entire  industry:  central  sta- 
tions, manufacturers,  jobbers,  dealers  and  contractors  (con- 
trolled by  a  balanced  representation  from  each),  through 
which  a  part  of  this  $80,000,000  of  unorganized  and  com- 
petitive sales  effort  can  be  more  effectively  exerted  through 
organized  and  co-operative  effort  in  promoting  and  popu- 
larizing electrical  service.  These  plans  to  teach  the  public 
to  "Do  it  electrically" — many  more  than  can  at  once  be 
undertaken — have  been  worked  out  and  endorsed  as  entirely 
practical  by  many  prominent  men  in  our  business. 

The  Society  proposes  at  the  start  that  a  minimum  of 
$200,000  or  only  one-fourth  of  I  per  cent  of  this  $Ro.ooo.- 
000  of  competitive  sales  expense,  be  co-operativelv  ex- 
pended. The  basis  of  subscription  is  for  minufacturers, 
and  central  stations,  one-fifteenth  of  i  per  cent  of  gross 
sales,  and  for  jobbers,  dealers  and  contractors  one-twen- 
tieth of  I  per  cent,  amounting,  f(5r  illustration,  in  the  case 
of  the  former,  to  $66.66  per  ^Siocn  of  gross  business,  and 
in  the  Litter  case  t..  S,^'-.  per  $10  .  of  gross  business— 
the  subscription  hcinL>   .  ;i  .in  .in  isis.     This  means  in 


the  case  of  a  company  having  a  15  per  cent  sales  expt  i 
account,  only  one-three-hundredth  of  its  sales  appropri- 
ations. There  are  few  organizations  which  cannot  locate 
competitive  expenses  of  doubtful  value  equal  to  the  society's 
subscription.  While  individual  subscriptions  are  com- 
paratively small  and  in  no  sense  burdensome,  yet  general 
co-operation  in  the  movement  will  make  a  fund  of  $500,000 
per  annum  available  for  progressii'e  and  aggressive  mar- 
ket cultivation  along  these  new  lines. 

This  society  creates  the  organization  and  the  fund 
through  which  some  of  our  dollars  can  co-operate  with  the 
good  will  of  us  all  in  broad  effective  activity  for  the  expan- 
sion of  the  market,  while  we  continue  with  the  most  of  our 
dollars  to  compete  for  our  fair  share. 

This  plan  means  real  progress  in  the  direction  of  more 
efficient  distribution  of  electrical  service  through  joint  cul- 
tivation of  our  common  market — the  great  pre-occupied, 
incredulous,  money-spending  public — a  result  which  our 
present  systems  neither  accomplish  nor  promise  ever  to 
achieve  on  the  old  lines. 

The  plan  presents  a  new  kind  of  consolidation  for  sales 
efficiency  through  a  better  balance  of  competitive  and  co- 
operative effort  to  which  the  popular  thought  will  not  r-"- 
nor  in  future  take  exception. 

The  plan  means  that  men  identified  with  the  most  w< 
derful  of  all  businesses  will  demonstrate  for  themselves  and 
by  example  for  others  the  true  principles  which  underly 
progress  in  more  efficient  sales  distribution,  through  the 
creative  cultivation  of  the  market.  The  plan  lends  dignity 
to  the  art  of  selling — synonymous  in  the  best  sense  with 
service — and  marks  a  further  point  in  the  age  now  happily 
passing,  when  the  selling  spirit  was  symbolized  in  the 
economist's  expression  coTcat  cmf>tor — "Let  the  bn 
beware." 


Building  Trades  Strike  Settled  in  Chicago 

Following  a  basis  of  settlement  reached  by  a  joint  con 
cnce  committee,  the  men  affected  by  the  general  strike  : 
lockout  in  the  building  trades  of  Chicago  returned  to  wi  rk 
on  July  21.  The  dispute  had  nothing  to  do  primarily  witli 
wages,  hours  of  work,  or  recognition  of  the  union,  llu 
employers  objected  to  the  employment  of  "maintenance 
men"  on  jobs  of  electrical  construction  work  and  to  tlic 
vexatious  clashes  of  the  unions  themselves  as  to  jurisdic- 
tion over  certain  classes  of  work.  The  original  strike,  fol- 
lowed by  a  general  lockout,  was  begun  on  June  12.  Over 
jo.ooo  men  were  involved,  and  work  on  all  large  buildings 
under  construction  was  stopped  for  over  a  month. 

The  joint  conference  committee  represented  the  Building 
Construction    Employers'    Association    and    the    Buildincr 
Trades   Council.     After   numerous   sessions   it   decidei! 
create  a  permanent  joint  arbitration  board,  to  which 
future  disputes  may  be  referred.    It  also  reached  deci' 
on  many  of  the  points  involved.     In  relation  to  the  u=' 
maintenance  men  in  electrical  work,  the  conference  c 
mittee  adopted  the  following  resolution : 

"Resolved,  That  in  view  of  the  statement  of  Mr.  Cleary, 
representing  the  Electrical  Workers'  Union,  local  No.  154. 
that  no  contractor  shall  be  compelled  to  employ  so-called 
maintenance  men,  it  is  mutually  agreed  by  the  joint  com- 
mittee that  where  men  are  required  to  do  electrical  work  it 
shall  be  at  the  option  of  the  employer  and  that  union  elec- 
tricians shall  be  employed." 

This  upholds  the  employers'  contention.  The  claim  of  the 
hoisting  engineers  for  the  use  of  maintenance  men  was 
referred  to  the  arbitration  board  when  formed. 

The  jurisdictional  claim  of  the  ornamental  iron-setter 
and  electric-fixture  workers  in  reference  to  the  erection 
ornamental  and  monumental  bronze  fixtures  was  decideil 
follows:     "That  all  ornamental  and  monumental  iron  aiv 
bronze  lamp  standards  which  are  a  part  of  ornamental  iroi 
and  bronze  contract  and  manufactured  by  members  of  th 
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Iron  League  of  Chicago,  or  by  manufacturers  engaged  in  a 
similar  line  of  business,  shall  be  erected  solely  by  members 
of  the  Architectural  Iron  Workers'  Union,  as  has  always 
been  the  custom." 

Field  work  necessary  for  the  erection  of  coal  and  ash 
conveyors  and  package  conveyors,  claimed  by  the  machin- 
ists, was  awarded  to  the  millwrights. 

Boiler  makers  are  conceded  the  work  of  assembling  and 
erecting  water-tube  boilers,  machinery  movers  to  deliver 
boilers  or  parts  to  their  foundations. 

Other  stipulations  of  this  kind  are  made  in  relation  to  the 
jurisdiction  of  structural  iron  workers,  lathers,  building 
laborers,  cement  finishers,  carpenters,  glaziers,  sheet-metal 
workers,  asbestos  workers,  machinists,  steam  fitters,  and 
others. 

Where  disputes  are  referred  to  the  board  of  arbitra- 
tion in  the  future  tiiere  shall  be  no  cessation  of  work  during 
arbitration.  The  work  of  the  conference  committee  was 
conducted  in  a  friendly  spirit,  and  there  is  a  hopeful  feel- 
ing that  a  way  has  been  found  to  do  away  with  the  almost 
constant  strikes  and  bickerings  that  have  characterized 
building  operations  in  Chicago  in  the  last  few  years. 

The  Building  Construction  Employers'  Association  of 
Chicago  represents  the  prominent  building  contractors. 
The  electrical  contractors  on  the  executive  board  are 
Messrs.  John  Cuthbert.  Ernest  Freeman  and  G.  A.  E.  Koh- 
ler.  ^fr.  Kohler  is  third  vice-president  of  the  association 
and  is  a  member  of  the  joint  conference  committee. 


Convention  of  the  National  Electrical  Contractors' 
Association 

The  thirteenth  annual  convention  of  the  National  Elec- 
trical Contractors'  Association  was  held  in  the  Hotel  Pat- 
ten, Chattanooga,  Tenn.,  July  16,  17,  18  and  19.    The  regis- 
tered attendance  was  214,  115  of  whom  were  members,  the 
remainder  being  guests  and  ladies.     On  the  day  preceding 
the   convention    the   contractors   traveling   on    special   cars 
from  New  York,  Chicago  and  St.  Louis  were  entertained 
at  the  Sinton  Hotel,  Cincinnati,  by  the  electrical  contractors 
of  that  city.     A  tour  of  Cincinnati  was  made  on  special 
trolley   cars    which    ended    with    a    visit   to   the    zoological 
garden,  where  dinner  was  served,  Mr.  L.  T.  Milnor  acting 
as  toastmaster.     Speeches  were  made  by  the  Hon.   H.  T. 
Hunt,  mayor  of  the  city,   Mr.  J.  C.    Hatzel  of  New  York 
City,  second  vice-president  of  the  National  Electrical  Con- 
tractors' Association;  Mr.  W.  E.  Robertson,  electrical  job- 
ber of  Buffalo,  N.  Y. ;  Mr.  J.  M.  Wakeman  of  the  Society 
for  Electrical  Development,  Inc.;  Mr.  Victor  Price,  director 
of  public  service;   Mr.   G.   W.   Sullivan  of  Cincinnati,  and 
Mr.  F.  D.  Lawrence,  manager  of  the  General  Electric  Com- 
pany's Cincinnati  office.    A  cabaret  performance  was  given 
in  the  course  of  the  dinner  and  special  cars  left  the  zoo- 
logical garden  at  a  quarter  to  nine  for  the  Central  Union 
station.     A   special   train   in   charge   of  Mr.   V.   C.   Gilpin, 
master  of  transportation,  left  Cincinnati  at  10  o'clock,  ar- 
riving in  Chattanooga  the  following  morning. 
I        The  first  official  session  of  the  association  was  held  on 
j;    the  morning  of  July   16  when  the  visitors  were  welcomed 
I    formally  to  the  city.    The  first  speaker  was  Mr.  Joseph  A. 
;'    Fowler  of  the  Tennessee  State  Association,  who  made  a 
short  talk  and  introduced  President  Ernest  Freeman,  who 
I    made  the  opening  address.     Mr.  Freeman  paid  many  glow- 
J!    ing  tributes  to  Chattanooga,  and  was  followed  by  Commis- 
i    sioner  H.  Clay  Evans,  who  welcomed  the  visitors  on  behalf 
1    of  the  State  of  Tennessee.     Mr.  Evans  detailed  the  possi- 

I  bilities  of  Chattanooga  for  the   future  and   told   of  some 
■;    of  the  wonderful   developments   that   are   now   under  way. 

II  Mr.  T.  C.  Betterton,  on  behalf  of  the  city  of  Chattanooga, 
also  welcomed  the  visitors,  and  in  a  speech  calling  atten- 
tion to  the  hydroelectric  developments  on  the  Ocoee  River 
and  on  the  Tennessee  River  predicted  a  broad  future  for 


the  electrical  business  of  Chattanooga  saying  that  within  a 
very  short  time  over  125,000  hp  would  be  available  for 
manufacturing  purposes  in  that  historic  city.  The  last 
speaker  of  the  session  was  Mr.  A.  M.  Schoen  of  Atlanta, 
Ga.,  who  represented  the  Southeastern  Underwriters'  Asso- 
ciation. Mr.  Schoen  spoke  of  the  National  Electrical  Code 
and  dwelt  upon  the  relations  that  should  exist  between  the 
electrical  contractor  and  the  underwriters'  inspector. 

Business  Sessions 

The  remaining  sessions  were  open  to  members  only.  On 
the  afternoon  of  July  16  reports  were  read  by  the  President 
lamest  Freeman  of  Chicago,  Mr.  John  R.  Galloway  of 
Washington,  D.  C,  treasurer,  and  Mr.  W.  H.  Morton  of 
Utica,  N.  Y.,  secretary.  Mr.  Freeman's  report  was  quite 
optimistic  in  tone  and  in  it  he  dwelt  on  the  relations  exist- 
ing between  the  jobbers  and  contractors.  He  also  made  a 
plea  for  closer  co-operation  between  the  various  electrical 
interests,  closing  with  a  resume  of  the  general  work  con- 
ducted by  the  association.  According  to  the  report  of  the 
treasurer  the  National  Electrical  Contractors'  Association 
was  never  in  a  better  condition  financially  and  Secretary 
Morton's  report  revealed  the  fact  that  on  June  i,  1913,  the 
total  membership  of  the  association  was  1268.  During  the 
session  a  telegram  was  received  from  Mr.  J.  Robert  Crouse 
of  the  National  Quality  Lamp  Division  of  the  General 
Electric  Company,  Cleveland,  Ohio,  bearing  expressions  of 
good  cheer  and  stating  that  the  contractors'  association  was 
worthy  of  congratulation  for  the  progressiveness  displayed 
during  the  year  and  for  the  co-operative  work  done  by  it  in 
creating  harmonious  relationships  with  other  national 
bodies  engaged  in  the  electrical  business. 

During  the  afternoon  session  Mr.  Morton  tendered  his 
resignation  effective  Sept.  i  as  secretary,  stating  that  he 
was  going  to  leave  within  a  short  time  for  Porto  Rico, 
where  he  has  organized  a  large  company  to  exploit  grape 
fruit  plantations.  Inasmuch  as  Mr.  Morton  has  been  con- 
nected with  the  organization  ever  since  its  formation  thir- 
teen years  ago,  his  resignation  was  received  with  much 
regret,  and  President  Freeman  appointed  as  a  committee 
on  resolutions  all  of  the  past  presidents  of  the  association 
present,  comprising  Messrs.  Ernest  McCleary  of  Detroit, 
Tames  R.  Strong  of  New  York;  Gerry  M.  Sanborn  of  In- 
dianapolis, and  Marshall  L.  Barnes  of  Troy,  N.  Y.  This 
committee  introduced  a  set  of  resolutions  thanking  Mr. 
Morton  for  the  work  he  had  done  while  secretary  of  the 
National  Electrical  Contractors'  Association,  recalling  his 
valuable  services  and  concluding  with  well  wishes  in  his 
new  undertaking.  The  resolution  was  unanimously  adopted 
bv  the  convention. 

The  rules  of  the  National  Electrical  Code  were  brought 
up  bv  Mr.  Ernest  McCleary  of  Detroit,  the  committee  on 
that  subject,  during  the  afternoon  and  the  greater  part  of 
the  session  was  allotted  to  the  .speaker,  who  explained  the 
recent  changes  made  in  the  rules  at  the  biennial  meeting 
held  in  New  York  City  last  March.  He  also  answered 
questions  relative  to  Underwriters'  decisions. 
Guaranteed  Wiring 

At  the  afternoon  session  Mr.  McCleary  also  read  the 
editorial  appearing  in  the  Electrical  World  of  July  5,  in 
which  it  was  suggested  that  the  National  Electrical  Con- 
tractors' Association  guarantee  the  work  of  its  members. 
The  scheme  proposed  was  that  every  member  of  the  asso- 
ciation should  undertake  to  carry  out  interior  wiring  con- 
tracts in  strict  conformity  to  the  rules  in  force,  the  associ- 
ation to  stand  back  of  the  guarantee  by  agreeing  to  indem- 
nify the  employer  of  any  of  its  members  against  bad  work- 
manship or  materials,  and  that  any  member  failing  to  rem- 
edy defective  work  after  being  notified  by  the  association 
to  do  so  should  be  drfipped  from  the  organization.  The 
scheme  suggested  called  forth  a  very  general  discussion  and 
it  was  felt  that  its  adoption  would  redound  to  the  credit  of 
the  association  as  a  whole,  and  give  it  and  its  members  a 
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better  standing  wiili  the  central-stations  and  with  the  com- 
munities in  whicii  the  contractors  were  engaged  in  busi- 
ness. On  motion  the  suKgestion  was  referred  to  the  execu- 
tive conmiittcc  of  the  association  with  instructions  to  in- 
vestigate the  proposition  in  all  its  details  and  to  report  its 
findings  at  a  subsequent  meeting. 

The  reports  of  the  various  standing  committees  were  also 
presented  at  the  afternoon  session,  discussion  on  them  com- 
ing up  during  tlie  other  days  of  the  convention. 
Co-operative  Movement 

During  the  Thursday  session  Mr.  J.  M.  Wakeman  of 
New  York  City,  general  manager  of  the  Society  for  Elec- 
trical Development,  Inc.,  made  an  interesting  address  on 
the  purpose  and  scope  of  that  society.  He  dwelt  at  length 
on  the  plan  of  the  organization  to  bring  about  better  con- 
ditions both  for  the  contractors  and  for  the  consumers,  and 
his  talk  was  strongly  endorsed  by  a  number  of  contractors 
present  who  told  of  the  good  they  themselves  had  experi- 
enced from  membership  in  the  Society  for  Electrical  De- 
velopment, Inc.  As  a  result  of  the  discussion  which  fol- 
lowed, twenty-four  contractors  made  applications  of  mem- 
bership in  the  society. 

Segregated  Contracts 

The  committee  reports  read  at  the  session  on  Wednesday 
were  »aken  up  and  discussed  at  some  length  and  other 
executive  matters  were  also  taken  up.  The  contractors 
expressed  themselves  freely  on  the  policy  followed  by 
architects  of  making  a  general  contract  to  cover  all  work 
so  that  the  successful  general  contractor  in  sub-contracting 
the  electrical  work  used  one  contractor  against  another  to 
the  detriment  of  the  entire  trade.  It  was  the  sense  of  the 
meeting  that  the  National  Electrical  Contractors'  Associ- 
ation suggest  to  the  American  Institute  of  Architects  the 
segregation  of  contracts  so  that  this  practice  of  using  one 
contractor  against  the  other  might  be  stopped.  Attention 
was  also  called  to  a  law  recently  passed  by  the  Pennsyl- 
vania Legislature  enacting  that  in  the  preparation  of  speci- 
fications for  the  erection,  construction  and  alteration  of 
any  public  building  when  the  entire  cost  of  such  work 
should  exceed  $1,000  it  shall  be  the  duty  of  the  erecting 
engineer  or  other  person  preparing  such  specifications  to 
prepare  separate  specifications  for  the  plumbing,  heating, 
ventilating  and  electrical  work,  and  it  shall  be  the  duty  of 
the  person  or  persons  authorized  to  enter  contracts  for  the 
erection,  construction  or  alteration  of  such  public  buildings 
to  receive  separate  bids  upon  each  of  the  said  branches  of 
work  and  to  award  the  contract  for  the  same  to  the  lowest 
responsible  bidder  for  each  of  said  branches. 

The  sessions  on  Friday  were  devoted  chiefly  to  matters 
of  business  and  during  the  morning  addresses  were  deliv- 
ered on  subjects  pertinent  to  progress  and  policy  of  the 
organization. 

Cost  Keeping  for  Contractors 

Mr.  F.  L.  Decker  explained  the  bookkeeping  system 
adopted  by  the  National  Electrical  Contractors'  Associ- 
ation, which  is  sold  to  members  for  $15,  and  to  non-mem- 
bers for  $20.  An  instruction  book  goes  with  the  system. 
It  was  felt  that  the  plan  which  has  been  devised  for 
handling  a  job  from  beginning  of  construction  to  comple- 
tion and  which  forms  a  part  of  the  bookkeeping  scheme  is 
worth  in  itself  many  times  the  cost  of  th-?  system.  Investi- 
gations showed  that  the  cause  of  a  large  majority  of  fail- 
ures on  the  part  of  the  contractor  are  due  to  lack  of  proper 
accounting  methods  and  ignorance  of  true  financial  condi- 
tions. In  the  hope  of  improving  this  feature  of  the  business 
the  National  Electrical  Contractors'  Association  set  about 
to  find  a  remedy,  and  the  report  of  Mr.  Decker  on  the 
bookkeeping  system  is  the  result.  The  two  important  fea- 
tures of  the  system  are  that  it  shows  first  how  much  money 
has  been  made  or  lost  on  every  job  no  matter  how  large  or 
how    small,    and    secondly,    the    true    status    of    the    busi- 


ness   at    the    end    of    every    month.      In    order    to    m.. 
the  system,  which  in  itself  is  very  simple,  more  compreliL:. 
sive  a  book  of  explanation  setting  forth  step  by  step  how 
every  item  or  transaction  is  to  be  handled,  has  been  niade 
a  part  of  the  system. 

Standardization  of  Finishes 

One  of  the  other  important  reports  taken  up  during  the 
morning  session  was  made  by  Mr.  G.  M.  Sanborn,  of  In- 
dianapolis, on  the  standardization  of  finishes.  The  associ- 
ation hopes  to  induce  manufacturers  to  adopt  standard  fin- 
ishes of  fixtures,  sockets,  wall  plates,  etc.,  by  distributing  to 
its  members  numbered  samples  and  requesting  them  to 
order  from  manufacturers  by  number,  thus  compelling  the 
latter  in  filling  the  order  to  adopt  or  refer  to  the  standards 
of  the  contractors.  For  instance,  if  a  contractor  desired  a 
brush  brass  finish  on  fixtures,  wall  plates,  etc.,  and  his 
samples  designated  the  finish  as  No.  18  he  would  merely 
note  on  his  order  to  the  manufacturer  that  he  desired  N" 
18  finish. 

Standard  Conduit  for  Wiring  Installations 

Another  movement  toward  standardization  comprises  a 
set  of  six  charts  of  standard  sizes  of  conduit  for  the  in- 
stallation of  wires  and  cables  adopted  by  the  National  Elec- 
trical Contractors'  Association  and  explained  in  detail  dur- 
ing the  meeting.  The  disposition  in  the  past  has  been  to 
use  conduits  of  too  small  interior  diameter  and  in  the  prep- 
aration of  the  charts  care  has  been  taken  to  recommend 
conduits  of  sufficient  size  to  cover  all  work,  bearing  in 
mind  at  the  same  time  that  economy  in  installation  should 
be  considered  and  extravagant  sizes  in  conduits  discour- 
aged. The  charts  adopted  were  prepared  after  careful 
study  of  the  actual  conditions  encountered  in  making  instal- 
lations and  show  the  conduit  and  conductors'  full  size  so  as 
to  give  a  visual  representation  of  the  actual  condition,  in 
addition  to  showing  the  size  of  conduit  needed  for  each 
combination  of  wires.  The  charts  gave  the  actual  diam- 
eter of  the  conduit  and  the  current  carrying  capacity  of 
the  wire  used  in  accordance  with  the  changes  made  in  the 
National  Electrical  Code.  The  complete  set  comprises  six 
charts  which  show  the  proper  size  of  conduit  for  one.  two, 
three,  four  and  convertible  three-wire  systems  combina- 
tions of  duplex  wires  in  sizes  of  Nos.  10,  12  and  14;  single 
wire  combinations  of  No.  14  wires  up  to  No.  90  wires; 
combinations  of  No.  16  and  No.  18  fixture  wires  up  to  150 
wires  and  combination  of  telephone  wires  up  to  50  pairs. 
The  charts  are  substantially  framed,  hinged  together  and 
provided  with  a  backing  for  convenient  hanging,  two  charts 
being  mounted  on  each  sheet  so  that  there  are  only  three 
frames  in  the  set. 

Universal  Data  and  Sales  Book 

Mr.  Sanborn  in  his  report  on  a  universal  data  and  sales 
book  issued  by  the  National  Electrical  Contractors'  Asso- 
ciation to  its  members  under  lease,  drew  attention  to  many 
of  the  clauses  appearing  on  the  title  page  of  the  book,  to 
the  effect  that  there  is  no  understanding  or  agreement  on 
the  part  of  the  National  Electrical  Contractors'  Association 
or  among  its  members  or  otherwise,  fixing  or  in  any  way 
effecting  the  price  of  the  material  listed  in  the  book,  such 
listing  being  made  only  for  the  convenience  of  members. 
Moreover,  there  is  no  understanding  or  agreement  on  the 
part  of  the  association  or  among  its  members  or  otherwise 
that  purchases  shall  be  limited  to  the  material  so  listed. 
Members  are  entirely  free  to  buy  where  they  please  and 
sell  at  any  price  they  please  and  there  is  no  desire  on  the 
part  of  the  association  or  its  executive  committee  to 
hamper  or  interfere  in  any  way  with  the  members'  rights 
in  the  respects  mentioned. 

Relations  with  Joiibers 

One  of  the  most  impressive  addresses  made  at  the  con 
vention  was  delivered  bv  Mr.  W.  E.  Robertson,  of  the  Rob 
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ertson-Cataract  Company,  of  Buffalo,  N.  Y.,  who  defined 
clearly  the  respective  fields  of  the  jobber,  dealer  and  the 
contractor,  showing  that  the  tendency  is  toward  larger  and 
fewer  jobbing  houses;  more  dealers,  who  will  be  recruited 
both  from  jobbers  and  contractors,  and  better  and  more 
responsible  contractors.  The  speaker  expanded  on  the  ex- 
cellent results  to  be  obtained  by  close  co-operation  between 
jobbers,  dealers  and  contractors,  and  by  a  proper  appreci- 
ation by  each  of  the  definite  and  respective  fields  of  the 
others. 

At  the  Friday  afternoon  session  after  one  of  the  most 
spirited  contests  ever  held  it  was  decided  to  hold  the  next 
convention  of  the  association  in  Detroit,  Mich.  Minne- 
apolis, Detroit,  Richmond,  New  Orleans,  New  York  and 
Troy  were  all  placed  in  nomination,  and  the  merits  of  each 
championed  by  contractors  from  the  respective  cities.  The 
fight  grew  so  hot  that  all  proxies  were  called  for,  with  the 
result  that  Detroit  won.  Owing  to  the  great  heat  attend- 
ing the  meeting  in  Chattanooga  it  was  also  strongly  urged 
that  the  association  hereafter  hold  its  annual  meetings  in 
the  spring  of  the  year. 

Election  of  Officers 
On  the  recommendation  of  the  nominating  committee  the 
following  officers  were  elected:  President,  Mr.  Ernest 
Freeman,  of  Chicago;  first  vice-president,  Mr.  J.  C.  Hatzel, 
of  New  York;  second  vice-president,  Mr.  W.  L.  Hutch- 
ison, of  Kansas  City;  third  vice-president,  Mr.  J.  C.  Rend- 
ler,  of  Los  Angeles ;  treasurer,  Mr.  J.  R.  Galloway,  of 
Washington,  and  sergeant-at-arms,  Mr.  J.  C.  Sterns,  of 
Buffalo.  Mr.  W.  H.  Morton  was  re-elected  as  secretary 
of  the  association  with  the  understanding  that  the  execu- 
tive committee  will  fill  the  position  before  Sept.  i,  when 
Mr.  Morton's  resignation  becomes  effective.  The  commit- 
tee has  already  taken  steps  to  advertise  for  applicants  for 
the  position,  the  duties  of  which  besides  looking  after  the 
routine  work  of  the  secretary's  office  include  editing  the 
National  Electrical  Contractor,  the  official  monthly  organ 
of  the  association. 

Mr.  Ernest  Freeman,  who  has  been  re-elected  president 
of  the  National  Electrical  Contractors'  Association,  is 
president  of  the  Freeman-Sweet  Company  of  Chicago.  He 
was  born  in  Chatham,  Mass.,  in  1870,  and  as  a  young  man 
went  to  Chicago  and  entered  the  electrical  field.  His  ex- 
perience has  not  been  limited  to  contracting  work,  how- 
ever, he  having  been  at  one  time  connected  with  the  cen- 
tral stations  at  Libertyville  and  Morris,  111.,  and  with  the 
Consolidated  Water  &  Light  Company  of  Marseilles,  111., 
having  been  president  and  manager  of  the  latter  company. 
The  first  two  properties  are  now  part  of  the  Public  Serv- 
ice Company  of  Northern  Illinois,  and  the  last  property  is 
now  in  the  McKinlcy  group.  For  several  terms  Mr.  Free- 
man was  president  of  the  Chicago  Electrical  Contractors' 
Association.  Being  a  man  of  progressive  and  broad  expe- 
rience he  has  contributed  liberally  toward  uplifting  the 
standard  of  electrical  construction  work  and  is  recognized 
as  one  of  the  most  active  and  influential  members  of  the 
national  body. 

Entertainment  Features 

In  addition  to  the  entertainment  provided  for  the  dele- 
gates en  route  to  Chattanooga  by  the  electrical  contractors 
at  Cincinnati,  the  local  committee  at  Chattanooga  jirovided 
abundant  recreation  during  the  week.  The  reception  and 
dance  was  held  in  the  ball  room  of  Hotel  Patten  on  the 
evening  of  July  16,  Mr.  and  Mrs.  E.  Freeman  and  Mr.  and 
Mrs.  J.  Fowler  being  the  committee  in  charge.  Owing  to 
the  great  heat  which  prevailed  during  convention  week 
there  was  very  little  dancing,  the  members  and  guests  being 
entertained  with  a  negro  cake  walk. 

There  being  no  session  allotted  for  the  afternoon  of  July 
17  the  entire  party  was  taken  in  automobiles  to  Chicka- 
mauga  Park,  passing  over  the  battle  fields  and  returning 
by  way  of  Missionary  Ridge.    This  trip  was  considered  to 


be  one  of  the  most  interesting  ever  given  in  connection  with 
the  annual  gatherings  of  the  organization,  and  every  avail- 
able sight-seeing  automobile  in  the  city  was  pressed  into 
service.  Stops  were  made  at  various,  points  in  Chicka- 
mauga  Park  and  on  Missionary  Ridge  to  permit  the  visitors 
to  obtain  closer  views  of  the  monuments  as  well  as  views 
of  the  battle  fields  from  observation  towers.  In  the  evening 
an  illustrated  lecture  on  window  lighting  was  given  in  the 
hotel  ball  room  by  Mr.  J.  F.  H.  Aldrich,  of  the  National 
X-Ray  Reflector  Company  of  Chicago.  Immediately  fol- 
lowing the  lecture  there  was  a  rejuvenation  of  the  Sons  of 
Jove,  and  ten  new  members  were  initiated  into  the  mys- 
teries of  the  order,  Past-Jupiter  W.  E.  Robertson  acting 
as  Jupiter. 

In  the  afternoon  of  July  18  an  afternoon  tea  was  given 
to  the  ladies  and  guests  of  the  association  in  the  Hotel 
Patten  by  the  Chattanooga  Electric  Club,  a  local  quartet 
contributing  to  the  entertainment  of  the  guests  by  some 
well  chosen  selections. 

The  great  event  of  the  week  was  the  annual  dinner  which 
was  given  in  the  main  dining  room  of  Hotel  Patten  on  the 
night  of  July  18.  A  book  of  songs  was  distributed  and  all 
were  invited  to  join  in  the  singing  led  by  Mr.  J.  R.  Strong, 
of  New  York.  Humor  appropriate  to  the  day  and  occasion, 
puns  on  members  present  and  other  genial  fun  made  the 
affair  very  enjoyable  in  spite  of  the  heat.  After  the  dinner 
a  vaudeville  performance  was  given  by  professional  actors 
from  a  local  theater. 

On  Saturday  morning  the  entire  party  was  taken  in 
automobiles  to  Signal  Mountain,  where  lunch  was  served 
in  the  grove  surrounding  the  Signal  Mountain  Inn.  The 
trip  was  through  a  very  pretty  section  of  the  valley  in 
which  Chattanooga  is  located  and  over  a  new  drive- 
way up  the  famous  Waldron's  Ridge.  In  the  after- 
noon the  party  left  on  a  special  train  to  visit  the  lock 
and  dam  of  the  Chattanooga  &  Tennessee  River  Power 
Company,  now  nearing  completion,  at  Hales  Bar,  some  33 
miles  from  Chattanooga.  The  special  train  returned  to  the 
city  shortly  after  6  o'clock,  when  the  convention  disbanded. 


Society  of  Heating  and  Ventilating  Engineers 

At  the  semi-annual  meeting  of  the  American  Society  of 
Heating  and  Ventilating  Engineers,  held  at  Buffalo,  N.  Y., 
July  17  to  19,  were  presented  several  papers  of  interest  to 
our  readers. 

In  a  paper  entitled  "Time  Analysis  in  Starting  Heating 
Apparatus"  there  was  given  a  mathematical  discussion  by 
Mr.  Ralph  C.  Taggart,  New  York,  of  the  methods  of  com- 
puting, with  the  aid  of  the  calculus,  the  time  interval  re- 
quired to  heat  radiators,  pipes  and  other  equipment. 

A  paper  on  "Expense  of  Operating  Heating  and  Venti- 
lating Plants,"  by  Mr.  H.  M.  Hart,  Chicago,  contained 
actual  data  for  school  and  oflSce  buildings.  The  informa- 
tion obtained  for  residences  and  apartment  buildings  was, 
however,  of  such  a  conflicting  character  that  no  extended 
mention  could  be  made  of  these  classes. 

I\Ir.  Frederick  Bass,  Minneapolis,  reported  experiments 
in  school-room  ventilation  with  reduced  air  supply  through 
individual  ducts.  In  these  tests  made  at  Minneapolis  ozone 
was  introduced  in  the  proportion  of  one  part  to  1,000,000 
parts  of  air.  It  was  found  possible  to  "renew"  the  air  in  a 
fully  occupied  schoolroom  for  a  period  of  three  hours  with- 
out admitting  outside  air,  all  the  time  keeping  the  air  with- 
in sweet  and  comfortable  and  the  occupants  at  full  normal 
efficiency.  Continuation  of  these  conditions  five  hours  a 
day  for  three  weeks  had  no  perceptible  effect  on  the 
children  who  were  under  the  inspection  of  expert  physio- 
logical and  psychological  observers.  "Apparently  the 
ozone  was  an  important  factor  in  keeping  the  air  of  the 
room  in  a  comfortable  condition,"  commented  the  author, 
for  once  during  the  test  the  small  fan  supplying  the  ozone 
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was  |>iil  out  of  coniniission  Kiiiporarily  aiui  tlio  ctYi-ct  was 
noticcil  by  tlic  tcaclu-r  within  twenty  minutes.  The  results 
obtained  show  conchisivcly  that  in  ruonis  and  halls  only 
occasionally  used  the  revolving  and  renewing  of  the  air  by 
proper  treatment  are  as  desirable  as  the  introduction  of  out- 
side air.  Persons  may  occupy  such  rooms  ventilated  by 
renew-ed  air  for  long  periods  of  time  without  suffering  or 
exhibiting  any  effect,  either  consciously  or  unconsciously. 
Air  leakage  will  supply  more  than  enough  oxygen. 

A  paper  by  Mr.  l-'rank  I..  Busey,  Buffalo,  described  re- 
sults obtained  from  a  recent  set  of  experiments  made  to 
determine  the  loss  of  pressure  due  to  elbows  in  the  trans- 
mission of  air  through  pipes  or  ducts.  Heat  transmission 
with  pipe  coils  and  cast-iron  heaters  under  fan-blast  con- 
ditions was  the  subject  of  a  paper  by  Mr.  L.  C.  Soule, 
Oiicago. 

Statistics  of  Electrical  Installations  in  Chicago 

Hy  city  ordinance  all  electrical  wiring  and  electrical 
equipment  within  the  city  of  Chicago  must  be  inspected  and 
approved  by  the  Bureau  of  Electrical  Inspection  of  the  De- 

TABLE  I — STATISTICS  ON   ELECTRICAL  GENERATING  PLANTS 


The  total  number  of  electric  signs  in  the  city  at  the  close 
of  191^  was  7241.  Of  these  6650  projected  over  sidewalks, 
•,2^  were  mounted  parallel  with  buildings,  and  68  were  roof 
signs.  The  total  number  of  incandescent  lamps  used  in 
these  sig^ns  was  475.839. 


Incandes- 
.•\rc        '        cent 
tamps     I      Lamps 


Commercial    compani^,    central    sta- 
tions     I  20  4.829.W3 

Is -ilatcd  plants  786  20.2ol      i       903.4(.9 

•City  plant.i,  street  lighting 10  U.SiO      |  8h2 

ty  plants,  isolated,  including  water;  I 

works  U  80     I  3.449 

Totals 810  49.528     15,736.815 

•Energy  furnished  by  the  Sanitary  District  of  Chicago. 

partment  of  Electricity.  The  records  of  this  department 
give,  therefore,  an  interesting  summary  of  electrical  instal- 
lations in  Chicago.     Thus,  the  recently  published  report  of 

TABLE     II STATISTICS    REGARDING    THE    CONNECTED     LOAD    OF 

THE  CHICAGO  CENTRAL  STATIONS 


,.«, 

.Motor. 
Horse- 

Incandescent 

Arc 

power 

Gunthcr  Electric  Co  .    . 
Cosmopolitan  Electric  Co 
Adams  Ctcneratinc  Co.  . . 
Dearborn  Power  Co  .... 
Monroe  Electric  Co 

11.500 

111.331 

3.101 

2.307 

420 

18 

119 

4 

17 
8 

304 

8,340 

3 

393 

10 

Zenith  Electric  Light  Co 

Chicago  Cold  Storage  Warehouse  Co 
Port  Dearborn  Building.. 

Hartford  Building 

Dolton  Electric  Light  Co 

5.280 
1.800 

75 
2 .  500 

12 

11 

370 

Commonwealth      Edison     Co       (lour 

plants) 

Inter  Ocean  Newspaper  Co 

Union  Slock  Yards  &  Transit  Co 
First  National  Bank  Building 
Sanitary  District  of  Chicago 

4,578.786 
5,000 

11.632 
5,000 

23.173 

14.874 
17 
18 

'265 

1  215.972 

253 

2.477 

100 

15.877 

Public  Ser\-icc  Company  of  Northern 

Illinois 

North  American  Building 

66,360 
773 

'.'.'.'.'.'. 

3194 
29J 

Toul.  20  plants  .    . 

4.829.035 

15..<57 

244.512 

the  department  for  the  year  191 2  gives  the  number  of 
electric-lighting  installations  and  lamps  in  the  city  under 
the  jurisdiction  of  the  department  as  expressed  in  the  ac- 
companying table. 

The  number  of  cmmercial  central-station  companies  fur- 
nishing electrical  energy  in  the  city  of  Chicago  is  larger 
than  is  generally  supposed  and  is  shown  by  the  records  of 
the  Department  of  Electricitv  in  Table  II. 


Electric-Rate  Discussion  in  Chicago 

The  reading  of  the  report  of  City  Electrician  Palmer  on 
the  rate  investigation  of  the  Commonwealth  Edison  Com- 
pany was  resumed  by  the  committee  on  gas,  oil  and  electric 
light  of  the  Chicago  City  Council  on  July  16.  One  point 
brought  out  was  whether  the  situation  by  which  the  t'ora- 
inonwcalth  ICdison  Company  sells  energy  to  the  street-rail- 
way companies  results  in  a  double  charge  for  depreciation 
paid  by  the  people  of  Chicago.  The  central-station  com- 
pany, ow-ning  and  operating  the  machinery  producing  the 
energy,  naturally  makes  a  charge  for  depreciation.  Under 
the  1907  traction-settlement  ordinances,  as  construed  by  the 
Board  of  Supervising  Engineers,  Chicago  Traction,  the 
street-railway  companies  have  also  apparently  the  right  to 
make  a  charge  for  depreciation  on  power  plants  that  might 
be  necessary  to  produce  the  energy  which  they  purchase 
from  the  Commonwealth  Edison  Company.  Alderman 
Merriam  argued  that  this  double  charge  was  unjust  to  the 
people,  and  Mr.  C.  B.  Willard,  the  expert  accountant  from 
the  city  comptroller's  office,  agreed  that  it  might  be  so. 
However,  Mr.  Willard  explained  that  this  practice  on  the 
part  of  the  street-railway  companies  allows  them  to  make 
a  better  showing  in  relation  to  operating  expenses,  and  that 
the  city  gets  55  per  cent  of  the  "net  divisible  receipts" 
thereby  increased. 

Valuation  of  Harrison  Street  Station 
There  was  some  discussion  also  on  the  proper  valuition 
of  the  Harrison  Street  generating  station  of  the  Common- 
wealth Edison  Company.  This  station  was  put  in  service 
in  1902,  and,  with  its  reciprocating  engines,  is  now  regarded 
as  of  an  obsolescent  type.  It  is  used  to  some  extent  as  a 
substation,  although  until  recently  was  sometimes  pressed 
into  service  during  the  peak  load  of  the  winter  months. 
This  station  is  valued  at  $2,500,000  in  the  Palmer  report, 
.uid  some  of  the  aldermen  appeared  to  think  that  this  valua-  ' 

lion   is  too  high. 

■i 
Low  Rates  in  Railway  Contracts  } 

At  the  meeting  of  the  committee  on  July  17  the  reading  : 
of  the  Palmer  report  was  concluded.  Mr.  A.  C.  King, 
assistant  city  electrician,  who  collaborated  in  the  prepara- 
tion of  the  report,  explained,  at  the  request  of  Alderman 
Merriam.  the  long  and  elaborate  contract  of  1913  by  which 
the  Commonwealth  Edison  Company  agrees  to  supply  elec- 
trical energy  to  the  Chicago  Railways  Company  until  1927. 
Mr.  Merriam  desired  to  know  the  rates  provided  in  these 
street-railway  contracts.  Mr.  King  explained  that  there 
was  a  sliding  monthly  rate  of  $1.25  to  S^'^  cents  per  maxi- 
mum demand  in  kilowatts.  Similarly  the  secondary  rate 
for  consumption  of  energy  is  based  on  a  sliding  scale  rang- 
ing from  0.4  cent  to  0.36  cent  per  kw-hr.  In  any  case  a 
large  demand  and  a  large  consumption  are  required,  while 
to  earn  the  minimum  rates  mentioned  in  the  contract  the 
demand  and  the  consumption  must  be  very  large,  running 
up  to  100.000  kw  in  demand  and  300.000,000  lav-hr.  in  con- 
sumption. 

City  Electrician  Palmer  read  a  letter  which  he  wrote  to 
Mayor  Harrison  last  January  on  the  subject  of  this  con- 
tract and  now  made  public.  Before  the  revised  contract 
was  adopted  it  was  necessary  to  obtain  the  consent  of  the 
city  through  the  Board  of  Supervising  Engineers.  Mr. 
Palmer  criticised  the  contract  as  on  the  whole  favoring 
the  street-railway  company  undulv  and  as  being  unfavor- 
able to  the  electric-service  company,  the  city  of  Chicago 
and   the   small   consumers.      Mr.    Palmer   figures   that  th- 
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Commonwealth  Edison  Company's  primary  cost  per  unit 
)f  maximum  demand  in  1911,  including  depreciation,  was 
ibout  $14.  The  maximum  primary  charge  under  the  con- 
ract  is  $1.25  a  month,  or  $15  a  year.  This,  however,  de- 
:reases  with  increased  demand  to  $10  a  year,  and  Mr. 
r'almcr  thinks  that  the  latter  figure  is  too  low,  as  it  is  not 
jrobable  that  improvements  in  the  art  will  justify  the  de- 
:reased  rate  as  the  maximum  demand  increases.  Therefore, 
:he'rate,  in  Mr.  Palmer's  judgment,  will  place  an  undue  bur- 
len  on  the  other  customers  of  the  company.  At  the  present 
ime  the  company  receives  a  return  on  its  investment,  in- 
:luding  depreciation,  under  this  contract,  of  about  6J^  per 
;ent,  but  the  future  return  may  not  be  so  good. 

Emergency  Connection  for  Street  Lighting 

Another  point  brought  up  by  Mr.  Palmer  in  the  oral 
liscussion  was  in  the  nature  of  a  warning  against  depend- 
ng  exclusively  on  hydroelectric  energy  delivered  over  a 
jo-mile  transmission  line  for  street  lighting  in  Chicago. 
S'ot  only  is  the  Sanitary  District  approaching  its  limit  in 
he  matter  of  furnishing  electrical  energy  for  street  light- 
ng  in  Chicago,  owing  to  the  government's  restriction  on 
he  use  of  water  by  the  Drainage  Canal,  but  the  city  elec- 
rician  would  like  to  see  a  tie  line  between  the  Fisk  Street 
itation  of  the  Commonwealth  Edison  Company  and  the 
A^estern  Avenue  terminal  station  of  the  Sanitary  District 
IS  a  precaution  for  emergency  service.  The  posssible  use 
)f  garbage  incinerating  plants  operated  by  the  municipality 
IS  an  auxiliary  to  the  Sanitary  District  plant  in  electric 
itreet  lighting  was  discussed  informally. 

Points  Made  by  Company  Representatives 

Mr.  W.  J.  Norton,  of  the  Commonwealth  Edison  Com- 
)any,  made  a  demonstration  for  the  benefit  of  the  aldermen 
)f  the  use  of  the  watt-hour  meter  and  Wright  demand 
neter  on  customers'  premises.  The  instruments  were 
nounted  on  a  board  which  also  supported  a  bank  of  lamps, 
ind  the  measurements  of  various  combinations  of  carbon 
md  tungsten  lamps  in  relation  to  energy  consumption  and 
naximum  demand  were  explained. 

Mr.  W.  G.  Beale.  counsel  for  the  Commonwealth  Edison 
Zompany,  added  a  popular  exposition  of  the  maximum- 
lemand  principle  in  rate-making  as  related  to  peak  load, 
-le  used  the  comparison  of  two  men  bargaining  with  a 
itable-keeper  for  the  use  of  a  saddle  horse  an  hour  a  day. 
3ne  customer.  A,  desires  a  horse  reserved  for  him  every 
iay  between  8  and  9  a.  m.  .\nother,  B,  says  that  he  must 
lave  the  use  of  the  horse  for  one  hour  at  any  time  during 
;he  twenty-four  hours.  The  stable-keeper  could  obviously 
nake  a  lower  rate  to  A  than  to  R. 

In  informal  discussion  Mr.  Beale  brought  up  several 
questions,  such  as  the  value  of  the  franchise  of  the  com- 
Jany,  rates  of  depreciation  and  what  effect  the  existence  of 
;he  Public  Utilities  Commission  of  Illinois  after  Jan.  i, 
1914,  will  have  on  the  proposed  contract  ordinance  under 
liscussion.  The  company  was  given  ten  days  in  which  to 
srepare  a  written  answer  to  the  arguments  in  Mr.  Palmer's 
report. 


Public  Service  Commission  News 
Maryland  CoMM!ssIO.^I 
A  hearing  on  the  application  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  for  permission  to  lease 
the  plant  of  the  Patapsco  Electric  &  Manufacturing  Com- 
pany was  given  by  the  Maryland  Public  Service  Commis- 
sion last  Friday  and  the  application  granted.  The  Patapsco 
Company  was  formerly  owned  by  \'ictor  G.  Bloede,  who 
tried  in  vain  to  get  a  franchise  from  the  City  Council  to 
supply  electricity  in  Baltimore. 

Ohio  Commission 
Authority  has  been  given  the  Cleveland  Electric  Illumi- 
lating  Company  of  Cleveland  to  issue  $2,000,000  common 


stock  to  be  sold  at  par  or  above,  and  $1,000,000  in  5  per  cent 
bonds  to  be  sold  at  not  less  than  95.  The  proceeds  are  to  be 
used  to  reimburse  the  company  for  improvements  and  bet- 
terments already  made. 

The  Sandusky  River  Power  Company  of  Fremont  has  re- 
ceived authority  to  issue  $75,000  6  per  cent  mortgage  notes 
to  be  used  in  borrowing  money  to  make  repairs  on  its  prop- 
erty and  provide  against  the  recurrence  of  floods  in  the 
-Sandusky  River.  The  plant  was  damaged  by  the  great 
March  floods  which  devastated  this  state. 

New  York  Commissions 
The  Long  Island  Railroad  Company  and  the  New  York 
Consolidated  Railroad  Company  have  been  ordered  by  the 
Public  Service  Commission  for  the  First  District  to  equip 
each  of  their  electrically-operated  cars  with  one  or  more 
chemical  fire  extinguishers  of  such  a  type  that  the  contents 
thereof  cannot  act  as  an  electrical  conductor.  The  cars 
must  be  so  equipped  by  Sept.  15,  and  if  any  other  kinds  of 
fire  extinguishers  are  used,  such  other  extinguishers  must 
be  conspicuously  labeled  that  they  are  not  to  be  used  until 
the  circuit  has  been  opened.  This  action  was  taken  follow- 
ing an  investigation  into  a  recent  accident  upon  a  trestle  at 
Jamaica  where  a  car  of  the  New  York  Consolidated  Com- 
pany caught  fire  and  was  destroyed.  It  was  found  that  the 
car  had  carried  no  fire  extinguishers  whatever. 

California  Commission 

The  Railroad  Commission  has  rendered  a  decision  grant- 
ing authority  to  the  San  Joaquin  Light  &  Power  Corpora- 
tion to  issue  $1,776,000  of  bonds.  It  was  also  given  author- 
ity to  pledge  these  bonds  for  an  issue  of  two-year  6  per  cent 
collateral  trust  notes.  The  proceeds  from  the  sale  of  the 
bonds  or  notes  are  to  be  used  by  the  company  in  completing 
its  power  houses,  sub-stations  and  transmission  lines  in  con- 
nection with  its  new  hydroelectric  work. 

The  Railroad  Commission  has  rendered  a  decision  deny- 
ing the  application  of  the  San  Diego  Consolidated  Gas  & 
Electric  Company  to  issue  3148  shares  of  its  common  cap- 
ital stock  of  the  par  value  of  $314,800.  The  corporation 
applied  for  authority  to  issue  the  stock  to  pay  the  discount 
upon  its  bonds  issued  since  March,  1909. 

Massachusetts  Commission 

Hearings  were  concluded  at  Northampton,  Mass.,  on 
July  1 1  by  the  Gas  and  Electric  Light  Commission,  which 
is  investigating  the  local  gas  and  electric  rates  upon  peti- 
tion of  the  city  authorities.  On  the  closing  day  the  prices 
charged  for  electricity  by  the  Northampton  Electric  Light 
Company  were  considered  by  the  board.  For  the  city  Mr. 
Alton  D.  Adams,  of  Worcester,  Mass.,  contended  that  the 
existing  average  price  of  3.8  cents  per  kw-hr.  for  energy 
for  motor  service  discourages  proper  development.  Mr. 
Adams  said  that  the  connected  motor  load  is  but  700  hp, 
compared  with  1800  hp  in  Greenfield,  which  has  an  aver- 
age r^te  of  2.3  cents.  The  maintenance  of  a  minimum 
charge  of  $1  per  hp  per  month  in  motor  installations  was 
also  criticised.  The  speaker  advocated  fixing  a  street- 
lighting  price  upon  a  rate  of  5  cents  per  kw-hr.,  the  present 
return  being  7.2  cents.  He  advocated  an  average  commer- 
cial lighting  price  of  7  cents  per  kw-hr.  in  place  of  10.44 
cents,  the  existing  average.  The  reductions  desired  by  the 
city  would  lower  the  company's  income  from  $108,584  to 
$77,123.  Mr.  Guy  M.  Cox,  of  Boston,  counsel  for  the  com- 
pany, argued  that  the  income  ought  not  to  be  reduced  by 
more  than  $10,000.  He  pointed  out  that  the  management 
is  about  to  spend  $85,000  in  doubling  the  capacity  of  the 
plant,  and  that  expenditures  totaling  $100,000  are  in  sight 
for  underground  construction.  The  territory  requires  an 
unusual  investment  in  distributing  lines.  The  company 
felt  itself  entitled  to  6  per  cent  dividends  on  an  investment 
of  $281,621,  or  about  $17,000,  compared  with  the  city's  esti- 
mate of  $12,679  on  a  capitalization  of  $117,400.  The  board 
took  the  case  under  advisement. 
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Current  News  Notes 

Parcel  Post  Ratfs— Manufacturers,  jobbers  and  deal- 
ers who  make  extensive  use  of  the  parcel  post  for  shipping 
electrical  specialties  will  be  interested  in  the  plans  for  the 
extension,  iniprovcnient  and  reduction  in  rates  announced 
by  Postuiaster-Gcncral  Burleson  to  become  effective  Aug. 
15.  The  maximum  weight  of  parcels  has  been  increased 
from  II  to  20  lb.  and  a  material  reduction  in  the  postage 
rates  in  the  first  and  second  zones  will  be  made.  In  addi- 
tion the  parcel  post  map  used  in  computing  rates  will  be 
abandoned  and  as  a  substitute  a  rate  chart  will  be  issued 
individualized  to  every  post  office  in  the  United  States.  The 
insurance  fee  which  was  originally  10  cents  for  values  up 
to  $25  was  reduced  to  5  cents  on  July  I. 

*  *     « 

Fight  at  Providence  Settled. — The  contention  existing 
between  the  Rhode  Island  Transmission  Company  which  is 
owned  by  the  New  I-jigland  Power  Company  and  the  Nar- 
ragansett  Electric  Lighting  Company  of  Providence,  R.  I., 
has  ended  by  the  conclusion  of  a  30-year  contract  between 
the  transmission  company  and  the  Narragansett  Electric 
Lighting  Company.  Under  the  contract  the  New  England 
Power  Company  will  wholesale  hydroelectric  energy  to  the 
Narragansett  company,  which  will  distribute  it  over  the 
entire  district.  The  New  England  Power  Company  will 
also  secure  entrance  on  favorable  terms  to  the  great  manu- 
facturing section  of  Rhode  Island.  It  is  understood  that 
the  agreement  was  brought  about  chiefly  through  the  influ- 
ence of  the  Public  Policy  Committee  of  the  National  Elec- 
tric Light  Association. 

*  *     * 

PniLADELPiiiA  Board  of  Lighting  Supervisors.— 
Mayor  Blankenburg  of  Philadelphia,  Pa.,  has  appointed  a 
Board  of  Lighting  Supervisors  composed  of  Messrs.  C.  W. 
Pike,  chief  of  the  Electrical  Bureau;  Dr.  H.  Godfrey,  chief 
of  the  Bureau  of  Gas,  and  G.  E.  Mapes,  chief  of  the 
Bureau  of  Lighting.  Among  the  duties  of  the  board  will  be 
the  consolidation  of  all  charts,  maps  and  other  records  of 
gas.  ga.soline  and  electric  lamps  into  a  correlated  group. 
It  will  also  make  a  systematic  study  of  the  lighting  condi- 
tions in  Philadelphia  with  a  view  to  co-ordinating  properly 
the  use  of  the  three  illuniinants;  to  standardize  the  lighting 
according  to  the  character  and  importance  of  streets  and 
to  locate  lamps  to  the  best  advantage.  The  division  of 
authority  heretofore  existing  between  three  bureaus  was 
necessarily  lacking  in  efficiency,  and  owing  to  the  divided 
authority  there  was  often  an  unsatisfactory  mingling  of 
the  different  illuminants  on  the  same  streets. 

*  *     * 

Railroad  Terminal  Discussion  in  Chicago.— The  rail- 
road terminals  committee  of  the  Chicago  City  Council, 
which  has  in  charge  the  proposed  relocation  of  trunk-line 
railroad  terminals  in  Chicago,  has  appointed  ]Mr.  Tohn  F. 
Wallace  as  its  engineering  adviser.  The  Union  "Station 
Company,  with  an  authorized  capital  of  $50,000,000.  has 
been  incorporated  to  maintain  a  union  station  for  the  Chi- 
caso,  Burlington  &  Quincy,  the  Chicago,  Milwaukee  &  St. 
Paul  and  the  Pennsylvania  lines.  It  is  said  that  $2:;.ooo.ooo 
worth  of  stock  will  be  held  by  the  Pennsylvania  and  $12,- 
500.000  by  each  of  the  other  systems.  The  directors  for 
the  first  year  are  Messrs.  John  J.  Mitchell,  the  Chicago 
banker;  Joseph  Wood  and  J.  J.  Turner,  vice-presidents  of 
the  Pennsylvania;  Darius  Miller,  president  of  the  Burling- 
ton, and  A.  J.  Earling,  presideiu  of  the  St.  Paul  road.  The 
Union  Station  Company  wants  to  build  a  handsome  ter- 
minal near  the  present  location  of  the  Canal  Street  Station, 
but  there  is  great  opposition,  particularly  on  the  part  of 
the  advocates  of  the  "Chicago  plan,"  as  it  is  declared  that 
the  great  railroad  terminals  in  Chicago  should  not  be 
allowed  to  cluster  so  near  the  business  center  of  the  citv. 


The  incorporation  fee  paid  by  the  Union  Station  Company 
was  $50,054. 

*  ♦     ♦ 

College  Professors  Work  in  Westinghouse  Shops. 
— To  obtain  practical  knowledge  of  modern  engineering 
methoils  of  manufacture,  twenty-eight  college  professors 
are  spending  their  vacations  working  side  by  side  with  the 
skilled  mechanics  and  engineers  of  the  Westinghouse  com- 
pany's East  Pittsburgh  shops.  Twenty-six  colleges  and 
universities  are  represented,  the  majority  being  in  the 
South  and  Middle  West.  The  average  length  of  time  these 
instructors  have  been  engaged  in  educational  work  is  5.25 
years,  and  many  of  them  arc  the  heads  of  their  depart- 
ments. The  objects  of  the  educators  are  fourfold:  To 
obtain  a  firsthand  knowledge  of  practical  electrical  engi- 
neering; to  secure  the  opinions  of  successful  engineers  and 
manufacturers  on  the  qualifications  of  men  needed  in  indus- 
trial work,  so  that  they  may  be  properly  qualified  for  suc- 
cess in  their  chosen  branches;  to  exchange  teaching  ideas 
among  themselves ;  and  to  study  Pittsburgh's  opportuni- 
ties. The  professors  are  employed  on  the  shop  pay-roD 
and  conform  to  shop  hours  and  regulations,  receiving 
therefor  a  compensation  of  22  cents  per  hour,  or  an  aver- 
age of  $55  per  month ;  the  regular  rate  for  second-year 
a|)prentices.  In  addition  to  working  all  day,  meetings  and 
shop  inspections  arc  scheduled  for  four  evenings  each  week 
and  trips  are  made  to  some  industrial  plant  every  Saturday 
afternoon. 

*  ♦     * 

SOCIETY  MEETINGS 
Summer  Meeting  of  Wisconsin  Electrical  Contract- 
ors.— The  Electrical  Contractors'  Association  of  Wisconsin 
will  hold  a  summer  meeting  on  board  the  steamship 
Georgia  on  Lake  Michigan,  .Aug.  7  to  12,  during  a  trip  from 
Milwaukee  to  Sault  Ste.  Marie,  Mich.,  and  return.  No 
papers  have  been  assigned,  but  there  will  doubtless  be  dis- 
cussions of  general  interest  to  members.  Mr.  Albert  Peter- 
mann,  626  Lloyd  Street,  Milwaukee,  is  the  secretary  of  the 
association. 

*  *     * 

California  Electrical  Contractors'  Convention. — 
The  California  State  Association  of  Electrical  Contractors 
will  hold  its  fourth  annual  convention  at  Santa  Barbara, 
Cal..  Aug.  13  to  16.  The  first  two  days  are  to  be  devoted 
to  executive  sessions,  while  the  15th  will  be  given  over  to 
open  meetings.  A  picnic  and  field  day  will  close  the  con- 
vention. Aug.  16.  the  final  feature  being  a  Jovian  rejuvena- 
tion. Mr.  J.  C.  Rendler,  Los  Angeles,  is  president  and  Mr. 
W.  S.  Hanbridge.  1408  Merchants'  National  Bank  Building, 
is  secretary-treasurer. 

*  *     * 

Annual  Meeting  of  Public  Service  Association  or 
Virginia. — The  annual  meeting  of  the  Public  Service  As- 
sociation of  \^irginia,  which  is  composed  of  a  large  n'""- 
ber  of  street  railway,  electric,  gas  and  water  compn- 
was  held  at  the  Hotel  Chamberlin.  Old  Point.  Va.,  on 
18.  The  object  of  the  meeting  was  to  exchange  views  on 
matters  pertaining  to  the  operation  of  public  utilities  and 
service  to  the  public  in  general.  .Among  the  subjects  of 
general  interest  discussed  were  transportation,  pay-as-you- 
enter  cars,  and  problems  of  electric  central  stations  as  well 
as  those  confronting  gas  companies.  The  following  officers 
were  elected:  President.  Mr.  J.  W.  Hancock,  man- 
ager of  the  Roanoke  Railway  &  Electric  Company:  first 
vice-president.  Mr.  J.  F.  Rison,  president  of  the  Danville 
Traction  &  Power  Company ;  second  vice-president,  Mr. 
B.  B.  Ferguson,  general  manager  of  the  Portsmouth  Gas 
Company ;  third  vice-president.  Mr.  J.  N.  Shannahan, 
manager  of  the  Newport  News  &  Old  Point  Railway  & 
Electric  Company,  Hampton;  secretary-treasurer,  Mr.  \V. 
J.  Kehl,  assistant  treasurer,  Virginia  Railway  &  Power 
Company,  Richmond. 
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Central-Station  Practice  at  Waterloo,  Iowa 

steam-plant  and  substation  equipment — Station  operating 
records — Underground  three-wire,  grounded-neutral,  delta- 
connected  secondary  distribution  system  in  business  district 


The  neighboring  cities  of  Waterloo  and  Cedar  Falls, 
)wa,  obtain  their  electrical  energy  for  lighting  and  indus- 
•ial  purposes  from  the  central  station  of  the  Citizens' 
as  &  Electric  Company,  whose  main  generating  plant  is 
icated  on  the  east  bank  of  the  Cedar  River,  the  stream 
hich  divides  Waterloo  into  two  sections.  Electricity  is 
ipplied  to  local  Waterloo  customers  directly  from  the 
lant  and  from  two  substations,  one  on  each  side  of  the 
ver.  Equipment  in  plant  and  substations  is  of  the  most 
lodern  type,  while  in  the  business  district  the  former  over- 
ead  construction  has  been  replaced  with  an  underground 
istribution  system  to  which  customers'  services  are  being 
It  over  as  fast  as  practicable.  This  underground  system 
^presents  a  departure  from  usual  practice  in  that  the  light- 
ig  and  motor  loads  are  supplied  from  a  three-wire, 
rounded-neutral,  delta-connected  secondary  system,  the  de- 
lils  of  which  will 
e  found  in  the  fol- 
owing  columns. 
)uring  the  last  ten 
ears,  the  ma.xinium 
lonthly  output  of 
le  Waterloo  central 
tation  has  increased 
rom  45,000  kw-hr.  to 
95,oco  kw-hr.  An 
nusually  smooth 
jad  curve  is  main- 
lined from  7  a.  m. 
,  ntil  10  p.  m., 
ropping  off  only  at 
oon  and  between 
actory  shutdown  and 
:ie  beginning  of  the 
vening  lighting  load, 
iccompanying  curves 
how  the  characteris- 
ic  daily  load  of  the 
tation,  the  daily  out- 
ut  for  one  month, 
nd  the  growth  of  the 
lectrical  business  in 
Vaterloo  since  1902. 
"he  local  load  in- 
ludes  a  large  rating 

1  motors  which  brings  the  demand  during  daylight  hours 
bove  even  that  due  to  the  evening  lighting  service.  Here- 
■ith  are  given  tabulated  data  on  the  rating  per  capita,  an- 
ual  load  factor  and  income  on  investment  of  this  company 
iken  from  the  report  submitted  by  the  committee  on 
:ntraI-station  facts  and  factors  at  the  Iowa  Electrical 
ssociation  convention  recently  held  in  Waterloo. 
As  already  mentioned,  electricity  is  distributed  to  Water- 
10  consumers  from  the  main  generating  station  and  from 
vo  substations  situated  about  a  mile  and  a  quarter  from  the 
ain  station.  The  generating  plant  and  one  of  the  substa- 
ons  is  located  on  the  east  bank  of  the  Cedar  River,  while 
le  other  substation  is  on  the  west  side  of  the  river. 
Ithough  the  plant  building  is  not  itself  new,  the  generat- 
ig  and  switchboard  equipment  it  contains  is  of  the  most 
odern  type.  The  substations  have  just  been  completed 
iring  the  past  year  and  are  duplicates  of  each  other. 


FIG. 


In  the  main  generating  station  are  six  Lyons  boilers 
and  two  Babcock  &  Wilco.x  boilers.  The  Lyons  boilers  are 
of  the  combination  fire-tube  and  water-tube  type,  with  re- 
versed circulation.  Two  400-hp  Lyons  boilers  are  equipped 
with  steam-driven  Green  chain  grates,  each  having  80  sq.  ft. 
of  area.  The  combustion  chambers  are  provided  with  flat 
arches  located  13  in.  above  the  grate.  Iowa  coal  contain- 
ing from  20  to  28  per  cent  ash  is  burned  beneath  these 
boilers.  The  remaining  units  which  consist  of  two  400-hp, 
one  200-hp  and  one  300-hp  Lyons  boilers,  and  two  170-hp 
Babcock  &  Wilcox  boilers  are  hand-fired  and  burn  Illinois 
coal  which  contains  11  to  13  per  cent  ash.  It  is  possible  to 
run  these  boilers  at  25  per  cent  continuous  overload  and  at 
50  per  cent  overload  for  short  periods.  The  settings  for 
these  steam-generating  units  are  of  brick,  individual  mount- 
ings being  provided.     Draft  is  supplied  by  a   135-ft.  stack. 

Each  boiler  is  pro- 
vided with  two  safety 
valves  connected  on  a 
T.  as  an  additional 
precaution.  The 
automatic  stoker-fired 
boilers  are  equipped 
with  Lunkenheimer 
n  o  n-r  e  t  u  r  n  stop 
valves,  which  prevent 
the  whole  supply  of 
steam  from  the  main 
headers  blowing  back 
into  a  boiler  in  case 
a  tube  breaks.  To 
prevent  unburned 
coal  being  carried 
under  the  bridge  wall 
and  dumped  in  the 
ash  pit,  those  boilers 
provided  with  chain 
grates  are  equipped 
with  4-in.  high-pres- 
sure water  backs. 
The  other  boilers  are 
fitted  with  4-in.  low- 
pressure  water  backs. 
The  boilers  are 
carried  in  separate 
brick  settings  and  deliver  steam  to  a  lo-in.  header  at  the 
rear  of  the  banks.  The  main  header  is  supported  on  brick 
pedestals  6  ft.  above  the  floor.  Beneath  the  header  at  each 
point  where  a  steam  pipe  from  a  boiler  taps  the  header  is 
a  drip-pocket  and  a  trap.  All  steam  and  feed-water  pipes 
are  covered  to  prevent  radiation  of  heat. 

Natural  draft  is  maintained  under  the  boilers  by  a  Weber 
concrete  smoke  stack  which  is  go  in.  in  diameter  at  the  top, 
and  135  ft.  high  measured  from  the  grate  level.  Feed 
water  is  heated  in  both  open  and  closed  type  heaters,  the 
condensate  from  which  is  trapped  and  returned  to  the  boil- 
ers. The  inclosed  heaters  receive  exhaust  steam  from  the 
turbo-exciters  and  the  open  type  are  supplied  with  the  ex- 
haust from  the  reciprocating  auxiliaries.  All  of  the  feed 
water  supplied  tn  the  boilers  is  measured  by  a  4-in.  Venturi 
meter  which  shows  momentary  supply,  integrates  the  total, 
and  records  these  quantities  on  a  chart. 
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As  Iowa  and  Illinois  c<ial  arc  used  in  different  boilers  the 
fuel  supplies  are  kept  separate.  An  elevated  track  runs 
parallel  with  the  boiler  settings  and  the  coal  cars  dump 
their  supply  into  concrete  bunkers,  the  floors  of  which  are 
on  a  level  with  the  tiring  aisle.  I'rom  here  it  is  delivered 
to  the  respective  boilers  after  being  weighed. 

The  jjciicratiiiK  iM|ui|pinriit  comprises  two  two-stage  750- 


FIG.    2 CABLE    AND    OIl.-SWITCH     RACK     IN     SUBSTATION 

kw  vertical  turbo-units  rated  at  80  per  cent  power-factor 
and  one  five-stage  1250-kva  horizontal  turbo-unit.  All  of 
the  generators  are  General  Electric  machines,  and  furnish 
three-phase,  6o-cycle  electricity  at  2300  volts  when  operat- 
ing at  1800  r.p.ni.  Exciting  energy  for  the  alternators  is 
supplied  by  three  25-kw  General  Electric  120-volt  genera- 
tors which  operate  at  3750  r.p.ni.  The  exciters  are  con- 
nected to  a  common  bus  and  arranged  to  equalize  the  load 
wlien  one  machine  is  cut  in  or  out  of  service. 

An  accompanying  illustration  presents  a  view  of  the 
generating  room  showing  three  turbo-exciters  in  the  fore- 
ground and  two  vertical  and  one  horizontal  turbo-alterna- 
tors in  the  background. 

Wheeler  surface  condensers  are  used  on  all  of  the  gen- 
erating units  except  the  exciter  sets  which  run  non-con- 
densing. Auxiliaries,  such  as  vacuum  punips,  are  driven  in 
some  cases  by  steam  and  in  other  cases  by  electricity.  This 
mixture  of  steam  and  electric  drive  is  employed  so  that 
there  will  be  no  more  exhaust  steam  that  can  be  utilized  in 
ilie  feed-water  heaters. 
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rlO.     3 — CURVES     SHOWING    OUTPUT    OF     STATION     FROM      1902 
TO  1913 

Between  the  turbines  and  their  respective  condensers  are 
gate  valves  which  can  be  opened  allowing  the  machine  to 
exhaust  directly  into  the  atmosphere  in  case  the  condensers 
fail  to  work.  This  arrangement  avoids  the  heating  of  the 
condensers  in  case  the  cooling  water  has  to  be  shut  off. 
The  gate  valve  on  the  1250-kva  unit  is  interchangeably 
operated  by  motor  or  by  hand.    The  motor  is  a  1.5-hp,  115- 


volt  scries  machine  and  is  geared  to  the  rod  operating  the 
gate  valve. 

On  occasions  when  the  power-factor  is  poor,  and  all  of 

STATISTirs    CONCERNING  CITIZENS'   GAS    &   ELECTRIC  COMPANY, 
WATERLOO,   lA. 

PopuIatl^  ;.     ...  .-...-- -k-..'.  .. 

Consumers    |icr    100    pomilation lo.g 

Rating  of  slation  in  kw  at  80%  power  factor 2,200 

Watts    per    capita 59 

Kw  per  employee 78.S 

Ratio  slation  rating  to  connected  load  in  per  cent 28.4 

Average   load,   in   kw 661 

Uatio  average  load  to  station  rating  in  per  cent 30 

Annual  load   factor,  per  cent 31.6 

Investment   per  kw   rating $500 

invesinient  per  capita $29 

( !ross  annual  income  per  kw  rating $104.70 

Gross  at  nual  income  per  customer $56.20 

t  iross   annual   income    per   capita $6.06 

Gross  annual  income  per  $100  invested $20.9$ 

Gross  annual  income  per  kw-hr  made $4.00 

Ratio    of    operating    expense    to    gro5s    income    in    per    cent,    not 

including   overhead    charges 47.8 

Net  earning  per  $100  invested $8.91 

Ifours  in  operation  per  year 8,760 


the  generators  are  not  running,  the  output  of  the  station  is 
increased  without  additional  steam  consumption  by  float- 
ing one  of  the   generators  on  the  line  as  a  synchronous 
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FIG.    4 — CONNECTION    OF   TRANSFORMER    BANK    TO    UNPEK- 
GROUND  SYSTEM 

motor.  Steam  is  bled  into  the  turbine  of  the  machine 
operating  as  a  motor  so  that  the  blades  will  not  become  ex- 
cessively heated. 

Air  for  cooling  the  horizontal  turbine-unit  is  drawn  in 
from  the  outside  through  cloth  screens.  These  are  ar- 
ranged so  as  to  give  as  large  a  surface  as  possible  for  the 
inlet  of  the  air,  without  taking  up  much  room.  The  cloth 
is  replaced  once  a  month. 

Switchboard  in   Main   Station 

The  switchboard  has  been  systematically  and  carefully 
arranged  so  that  all  parts  are  readily  accessible  for  inspec- 
tion and  repair.  The  board  consists  of  the  customary  ma- 
chine, exciter,  meter  and  distributing  panels  and  in  addition 
an  arc-lamp  panel  for  city  lighting  and  four  underground 
distributing  panels  installed  recently.  One  of  our  illustra- 
tions gives  a  view  of  the  switchboard,  showing  the  under- 
ground distributing  panels  in  the  foreground,  the  oi! 
switches  and  disconnea  switches  behind  the  board  or 
racks,  and  the  voltage  regulators  on  the  gallery  over  th< 
switchboard. 

One  Tirrill  voltage  regulator  is  used  to  control  all  o 
the  generators  in  parallel  as  it  has  been  found  difficult  t< 
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laiiitain  uniform  voltage  on  all  of  the  machines  with 
eparate  regulators.  The  roll  of  paper  on  which  the  re- 
ording  wattmeter  traces  its  curve  is  used  for  several 
ears  in  succession  for  comparative  information.  As 
ingle-phase  lighting  circuits  are  employed,  each  lighting 
listribution  panel  is  equipped  with  two  oil  swtches  in  order 
hat  the  energ)'  may  be  taken  from  the  least  loaded  phase 
if  the  three-phase  system.  Each  motor  and  lighting  panel 
s  equipped  with  relays  which  operate  voltage  regulators  on 
hat  particular  line. 

The  underground-system  distributing  panels  are  similarly 
quipped  with  meters,  carrying  also  the  oil-switch  handles, 
'oltage-regulator  relays  and  overload  relays.  Each  panel 
s  equipped  with  two  overload  relays  connected  so  as  to  pro- 
ect  the  generators  against  grounds  of  any  kind  on  the 
ighting  and  motor  systems.  An  inspection  of  the  wiring 
liagram  shows  how  the  overload  protection  is  maintained 
It  the  main  station  and  how  the  transformers  at  the  sub- 
itations  are  connected  so  as  to  furnish  energy  to  the  motors 
ind  lamps.  This  diagram  does  not  include  the  voltage 
egulators  which  are  installed  at  the  main  station. 

In  case  the  relays  fail  to  control  the  voltage  regulators 
or  tlie  underground  2300-volt  distributing  system,  a  lever 
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three  General   Electric  generator-field  rheostats  which  are 
operated  by  a  solenoid  and  ratchet  attachment. 

Fuses  for  the  voltage-regulator  motors  on  the  under- 
ground system  are  inclosed  in  a  steel  cabinet  fastened  to  the 
brick  wall  at  the  rear  of  the  switchboard.  All  other  motors 
used  in  or  about  the  station  are  provided  with  special  cir- 
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FIG.  6 — M.MN  SWITCHBOARD 

cuits  and  fuses  located  in  a  separate  panel  bo.\.  A  special 
bank  of  transformers  supplies  energy  to  lamps  used  for  the 
station  lighting.  A  three-blade  double-throw  switch  in- 
stalled in  a  special  panel  box  may  be  used  for  transferring 
this  lighting  circuit  onto  the  e.xciter  busbars  in  case  the 
2300-voit  system   fails. 

Since  the  city  of  Cedar  Falls  also  receives  its  supply  of 
electricity  from  Waterloo,  a  bank  of  three  75-kw  General 
Electric  transformers  is  installed  in  a  room  opening  onto 
the  main  floor  of  the  generating  room.  These  transformers 
step  the  pressure  from  2300  volts  up  to  10,500  volts.  There 
are  no  disconnect  switches  on  the  Waterloo  end  of  the 
10,500-volt  line,  the  oil  switches  being  connected  in  the 
2300-volt  leads.  The  energy  supplied  to  Cedar  Falls  is 
recorded  on  a  separate  panel  from  the  rest  of  the  energy 
generated. 


Ti:    : — CONNECTIONS  OF  U.N'DERGROUNU  CABLES  TO  SUDSTATION 
OIL   SWITCHES 

jn  the  face  of  each  panel  can  be  manipulated  by  hand  to 
jperate  the  voltage  regulator  motors. 

Piehind  the  switchboard,  but  removed  from  it  sufficiently 
o  permit  a  person  to  inspect  the  back  of  the  board,  is  a 
'ack  made  of  iron  pipes  upon  which  the  oil  switches  are 
iupported.  Above  each  oil  switch  is  a  three-blade  discon- 
lect  switch.  The  high-tension  busbars  are  supported  on 
nsulatnrs  on  top  of  the  rack.  The  oil  switches  arc  all 
iicchanically  connected  to  the  oil-switch  handles  located 
3n  the  panels  by  rods  running  beneath  the  floor. 

On  the  gallery  above  the  switchboard  are  located  four 
^Vestinghouse  inductive-type  voltage  regulators  which  com- 
'Cnsate  for  line  drop  on  the  underground  system.  In  ad- 
lition  to  these  there  are  General  Electric  potential  regula- 
ors  on  each  of  the  five  remaining  lighting  panels.  These 
:an  be  operated  by  hand  if  desired  by  turning  a  dial  on  the 
'ace  of  the  panel.  Any  desired  voltage  can  be  maintained 
It  the  center  of  distribution  by  this  method  without  having 
lifferent  voltage  buses  on  which  to  connect  the  different 
eeder  circuits. 

Three  wires  from  the  2300-volt  busbars  connect  with  an 
luminum-ccll    lightning    arrester    located    on    this    gallery. 

he  usual  equipment  for  charging  the  aluminum  cells,  to- 
;ether  with  the  horn-gap  arrester,  is  also  located  in  the  gal- 
pry.    At  one  end  of  the  gallerv  over  the  machine  panels  are 


FIG.    7 SUBSTATION    TRANSFORMER    INSTALLATION 

A  reproduction  of  the  station  log  chart  is  shown  here- 
with. It  was  designed  especially  for  this  company  and  is 
laid  out  so  that  when  filed  in  a  loose-leaf  binder,  compari- 
sons can  easily  be  made  with  any  other  date.  By  referring 
to  this  chart,  weather  conditions,  period  during  which  men 
are  on  dutv,  meter  readings  on  electrical  and  steam  appa- 
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ratus,  and  utiicr  iiifoniiutioii  is  readily  available.  Space  has 
been  left  at  the  boitmii  of  the  chart  for  plotting  a  curve 
showing  the  varying  total  kilowatt  reading.  On  the  reverse 
side  of  the  sheet  spaces  arc  divided  otT  in  which  curves 
are  plotted  showing  the  variation  in  current  readings. 

Jhc  cables  which  feed  overhead  lines  in  the  city  of 
Waterloo  are  carried  up  the  wall  back  of  the  switchboard 
througli  conduit  and  run  to  the  lightning  arrester  gallery, 
which  is  located  at  one  end  of  the  building  under  a  cupola 
through  which  the  cables  are  conducted  outside.  Choke 
coils  and  multiple-gap  lighting  arresters  are  located  in 
this  gallery. 

In  each  substation  cables  run  from  the  disconnect 
switches  to  separate  transformer  oil  switches,  which  are 
connected  with  two  banks  of  delta-connected  transformers 
located  on  the  second  floor.  The  transformer  banks  can  be 
operated  separately  or  in  parallel  by  closing  a  tie-over 
switch.  Oil  switches  are  connected  in  between  the  2300- 
volt  cables  and  two  other  circuits  supplying  one  of  the  city's 
electric  pumping  stations  and  a  motor-generator  set  lo- 
cated in  an  office  building.  The  disconnect  switches  and 
the  two  last-named  switches  can  be  operated  by  hand  only 
in  the  basement.  The  remaining  switches  are  connected 
mechanically  to  switch  handles  on  first-floor  panels. 

On  the  main  floor  is  a  six-panel  switchboard  and  a  50- 
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FIG.  8 — CHARACTERISTIC  LOAD  CURVE 

amp  mercury-arc  rectifier  which  is  used  in  charging  the 
company's  automobiles.  Two  of  the  panels  are  equipped 
with  apparatus  controlling  the  2300-volt  circuits  entering 
the  station.  The  low-tension  light  and  motor  circuits 
are  controlled  on  two  other  panels  which  are  equipped  with 
meters,  switches,  tie  switches,  etc. 

Cables  are  brought  from  the  oil  switches  in  the  basement 
through  conduit  to  the  second  floor.  Here  they  are  run 
horizontally  over  the  transformer  banks  and  are  supported 
on  insulators  secured  to  overhead  racks.  Each  transformer 
bank  consists  of  four  loo-kva,  oil-cooled  General  Electric 
transformers.  The  primary  winding  of  two  of  the  trans- 
formers are  connected  in  parallel  across  one  phase  of  the 
2300-volt  circuit  and  the  two  remaining  transformers  are 
connected  in  delta  with  them.  The  secondaries  of  the  first 
two  transformers  mentioned  are  connected  in  series  so  as 
to  give  220  volts  across  the  extreme  terminals,  and  a  neu- 
tral tap  taken  out  between  them  for  lighting. 

The  secondary  terminals  from  the  transformers  are  con- 
nected to  low-tension  busbars  consisting  of  1.25-in.  copper 
tubing  which  is  run  down  the  wall  back  of  the  switch- 
board on  the  first  floor.  The  copper  tubing  connects  to 
copper  pot-heads  sweated  on  cables  which  connect  with  the 
switchboard  busbars. 

•At  present  five  three-conductor  low-tension  cables  run 
out  of  the  substation  described  through  the  basement  wall 


into  a  distributing  manhole.  For  lighting  service  a 
groimded  neutral  is  used.  From  the  substation  under  con- 
sideration, two  grounded  neutrals  extend  in  each  direction- 
one  has  a  cross-section  of  1,500,000  circ.  mil  and  the  other 
has  an  area  of  500,000  circ.  mil.  The  other  substation  has 
two  i.ooo,ooo-circ.  mill  grounded  neutrals. 
The  grounded-neutral  three-wire  system  shown  herewith 
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FIG.     9 — SECTION     OF    LOOSE-LEAF     RECORD 

was  designed  by  Mr.  Austin  Burt,  manager  of  the  Citizer 
Gas  &  Electric  Company,  of  Waterloo.  Mr.  Burt  plans 
deliver  a  technical  paper  on  the  vector  analysis  of  such 
system  before  the  American  Institute  of  Electrical  Eni 
neers  at  some  future  meeting.  The  regulators  placed 
shown  in  the  diagram  permit  of  considerable  unbalancr 
of  the  system  without  unsatisfactory  voltage  conditions. 
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Water  Sterilization  by  Ultra-Violet  Rays 

Bv  Dr.  ^L\.\  VON  Recklinghausen 

In  Europe  the  ultra-violet  rays  are  now  being  used  indus- 
rially  for  the  sterilization  of  water  by  the  system  which 
i  based  on  the  experiments  made  jointly  by  the  writer  with 
lessrs.  Henri  and  Helbronner  at  the  Sorbonne  Univer- 
sity, Paris,  as  described  in  the 
Electrical  ll'orld,  on  April  6 
and  Dec.  30,  191 1.  It  may  be 
well  to  mention  briefly  the 
main  principles  embodied  in 
these  types  of  apparatus.  The 
first  requirement  is  that  water 
free  from  suspended  matter 
— that  is  to  say,  properly  fil- 
tered water — be  exposed  as 
close  as  possible  to  a  mercury- 
vapor  quartz-tube  lamp  which 
is  kept  running  at  a  high  tem- 
perature, thereby  producing 
economically  ultra-violet  rays 
in  great  quantity.  To  main- 
tain this  high  temperature  the 
apparatus  must  be  so  con- 
structed that  the  water  does 
not  touch  the  source  of  light 
itself.  In  the  first  appara- 
tus described  the  water  flowed 
inderneath  the  lamp,  while  in  the  large  apparatus  it 
lassed  successsively  under  four  lamps.  This  principle  is 
till  applied  in  the  industrial  water  sterilizer  shown  in  Fig. 
.  where  the  water  circulates  in  an  undulating  fashion 
I'ithin  a  cone  of  light  produced  by  a  no-volt,  3.5-amp 
[uartz-tube  lamp.  Such  apparatus  has  been  in  constant 
ise  in  Europe  for  several  years. 

This  type  of  apparatus  is  being  utilized  by  the  army  for 
ield  work.  As  indicated  in  Fig.  2,  in  this  case  it  is  placed 
in  an  artillery  cariage,  together  with  the  necessary  water 
lump,  filter,  gasoline  motor-generator  set,  etc.  Such  a  set 
nakes  use  of  any  kind  of  river  or  spring  water  and  pro- 
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have  constantly  done  their  bactericidal  work  in  such  a  satis- 
factory manner  that  the  writer  was  soon  led  to  study  the 
construction  of  larger  units.  An  important  element  for 
such  larger  units  was  a  more  powerful  quartz-tube  mer- 
cury-vapor lamp.  In  making  such  a  new  lamp  an  eflfort  was 
made  to  follow  as  closely  as  possible  the  practice  previously 
established   for  the  illuminating  quartz-tube  lamps  regard- 
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FIG.   3 SMALL   UNIT   FOR   CITY-WATER    STERILIZER 

ing  the  proper  temperature  of  the  electrodes  and  of  the 
luminous  tube  and  the  density  of  the  vapor.  It  was  con- 
sidered desirable  to  avoid  increasing  the  diameter  of  the 
luminous  tube  because  among  other  difficulties  trouble  was 
foreseen  in  the  regular  manufacture  of  large  quartz  tubing. 
It  was  decided  to  utilize  the  same  diameter  of  tubes  and 
practically  the  same  type  of  electrodes,  increasing  only  the 
length  of  the  lamp  and  therewith  its  operating  voltage. 
The  largest  type  of  these  new  lamps  now  in  service  are  used 
on  a  500-volt  circuit,  operating  with  about  3  amp  and  375 
volts  at  the  electrodes. 

The  most  important  change  in  connection  with  these  new 
lamps  has  been  in  the  shape  of  the  luminous  tube,  which  is 
not  straight  but  U-shaped,  the  two  branches  being  kept  very 


FIG.    2 — TYPE    OF    EQUIPMENT    USED   IN    ARMY    AND    FIELD    SERVICE 


duces  therefrom  safe  drinking  water  for  the  troops  in  the 
field,  combating  thereby  an  enemy  far  more  dangerous 
than  the  opposing  army. 

Installations  of  apparatus  for  large  masses  of  water 
using  a  220-volt,  3.5-amp  lamp  inclosed  in  a  box  fitted  with 
quartz  windows  have  now  been  in  service  in  several  cities 
m  Europe,  some  even  more  than  two  years  and  a  half,  and 


close  together.  When  viewed  from  the  side  in  cross- 
section,  as  indicated  in  Fig.  4,  such  a  lamp  resembles  more 
or  less  a  pistol,  and  this  name  has  been  adopted  for  this 
type  of  the  lamp.  The  reason  for  giving  to  the  luminous 
tube  of  these  "pistol"  lamps  the  shape  described  above  is  to 
be  able  so  to  construct  the  sterilizing  apparatus  that  prac- 
tically all  of  the  light  given  out  by  the  tube  is  utilized.     In 
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tlic  earlier  type  of  apparatus  only  about  60  per  cent  of  the 
light  entered  the  water.  The  peculiar  shape  of  the  luminous 
part  of  the  pistol  lamps  permits  it  to  be  inserted  completely 
in  a  small  cylindrical  space,  all  the  bulky  parts  of  the  lamp 
being  only  on  one  side  and  producing  practically  no  shadow. 
Ihe  lamps  arc  started  as  heretofore  by  tilting.  However, 
the  lamp  is  renioveil  Irom  the  cylinder  and  started  in  a  kind 


3.  arc  u.sed.  For  larger  water  quantity  use  is  made  of  a 
multiple  unit  consisting  of  a  canal  (Fig.  6)  about  50  in. 
by  70  in.  in  cross-section  through  which  the  water  flows. 
The  canal  is  made  of  metal  or  else  of  reinforced  concrete 
and  coated  with  tiles  inside.  Into  the  walls  of  this  canal  are 
inserted  ten  or  twelve  of  the  above-mentioned  500-volf 
pistil!  l.iinp  cqiiipnicnts,  baffle  plates  of  glass  being  inscrip'i 
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of  a  box  fitted  with  a  dark  glass  window  which  protects 
the  operator,  .\ftcr  lighting,  the  lamp  is  placed  in  the  pro- 
tecting cylinder,  which  itself  is  a  quartz  tube  about  2  in.  in 
diameter.  This  quartz  tube  successfully  protects  the  lamp 
from  contact  with  the  water.  The  lamp  box  and  the  2-in. 
quartz  tube  are  fastened  to  a  vertical  metal  plate,  which 
plate  itself  forms  one  of  the  walls  of  the  sterilizing  cham- 
ber or  is  inserted  info  the  wall  of  the  water  chamber  or 
canal. 

The  ultra-violet  efficiency  of  these  lamps  has  been  de- 
termined very  closely  by  means  of  sterilizing  and  chemical 
tests  and  also  by  the  effect  on  photographic  paper.  All 
these  tests  show  this  lamp  to  be  much  superior  to  the  lamps 
formerly  used,  the  improvement  being  far  more  than  one 
would  expect  from  the  proportionate  increase  in  the  power 
consumption.  For  example,  the  ultra-violet  production 
measured  as  above  is  fifty  times  as  great  as  that  of  a  no- 
volt,  3.5-amp  lamp,  although  the  ratio  of  power  consump- 
tion is  only  about  four  to  one.  This  result  is  probably  due 
to  the  mutual  heating  effect  of  the  neighboring  branches  of 
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FIG.  6 DETAILS  OF  CANAL 

the  I.  -ii.ipi.i  luminous  tube.  Such  lamps  have  been  in 
service  in  a  large  European  water  plant  for  nearly  a  year 
and  have  given  excellent  satisfacti'on  as  to  life  and  effi- 
ciency. 

For  small  units  for  city  water  sterilizers — that  is,  from 
500  to  2000  tons  of  water  per  twenty-four  hours — only  one 
or  two  such  500-volt  lamps,  constructed  according  to  Fig. 


into  the  walls  of  the  canal  at  proper  places  so  as  to  keep 
the  Waaler  continually  stirred  up  w-hile  under  the  influence 
of  the  light.  An  electric  water  valve  held  open  by  the  elec- 
tric current  used  in  all  or  sonic  of  the  lamps  allows  the 
water  to  pass  through  this  canal  only  when  the  lamps  are 
in  service,  insuring  thereby  that  no  unsterilized  water  leaves 
the  canal.  For  several  minutes  the  water  in  such  a  canal  is 
under  the  influence  of  the  ultra-violet  rays,  although  theo- 
rectically  an  exposure  of  infinitely  less  duration  would  be 
sufficient — such  as  a  fraction  of  a  second  within  I  in.  of  the 
lamp.  However,  the  writer  prefers  a  longer  exposure  so  as 
to  allow  time  for  turning  over  and  over  under  the  light  any 
microscopic  particles  passing  through  the  filters,  behind 
which  microbes  might  be  hidden. 

A  canal  of  this  type  with  twelve  lamps  has  been  in  con- 
tinuous operation  for  eight  months  in  a  municipal  water 
plant  in  Europe.  The  water,  which  flows  at  a  rate  of  from 
7500  to  8000  tons  per  twenty- four  hours  from  a  river,  is 
first  cleared  by  a  sand  filtration  plant.  As  will  be  seen  the 
whole  arrangement  is  extremely  simple,  and  practice  has 
shown  that  the  apparatus  needs  scarcely  any  attendance. 


FIG.    7 SMALL    DOMESTIC    STERILIZER 

During  most  of  the  time  only  a  part  of  the  lamps  are  in 
service,  all  being  used  simultaneously  only  in  case  the 
water  is  extremely  dark.  For  large  water  plants  the  best 
plan  is  to  make  use  of  a  number  of  such  canal  units. 

Regarding  smaller  apparatus  the  most  recent  development 
is  the  small  domestic  sterilizer  shown  in  Fig.  7.  To  promote 
simplicity  in  this  type  of  apparatus  it  was  thought  desir- 
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ble  to  minimize  the  complications  of  the  quartz-tube  lamp 
self.  The  lamp  consists  of  an  ordinary  U-tube,  the  neces- 
iry  cooling  of  the  electrodes  being  done  by  inserting  the 
lercury  containers  partly  into  the  water  which  is  to  be 
:erilized,  there  being,  however,  no  contact  of  the  water 
ith  the  luminous  tube  itself.  This  procedure  eliminates 
le  necessity  of  condensing  chambers  and  enlarged  elec- 
odes.  It  is  naturally  important  that  the  water  level  in  this 
aparatus  should  not  change  during  operation.  This  re- 
lit is  obtained  by  means  of  large  overflows  indicated  on 
le  design.  This  apparatus  is  designed  to  produce  up  to 
D  gal.  of  sterile  water  an  hour.  The  lamp  consumes  about 
amp  on  a  i  lo-volt  direct-current  system. 
In  conclusion  it  may  be  stated  that  experience  shows  that 
ny  water  can  be  sterilized  by  ultra-violet  rays  if  it  is  free 
■om  suspended  matter.  The  only  difficulties  encountered 
1  practice  have  been  attributable  to  such  suspended  mate- 
als  which  escaped  the  rather  superficial  inspection  of  the 
ater.  Whenever  a  careful  observation  does  not  disclose 
iiy  suspended  matter  one  can  be  sure  that  the  water  is 
:onomically  sterilized  by  ultra-violet  rays,  the  economy 
spending  upon  the  transparency  to  ultra-violet  rays  of  the 
irticular  kind  of  water.  The  transparency  can  easily  be 
etermined  by  comparing  the  actinic  effect  from  a  quartz 
imp  on  photograph  paper  through  a  column  of  air  and  the 
ater  being  examined. 


Canadian  Electrical  Association  Papers 

In  the  issues  of  the  Electrical  World  for  July  5  and  July 
2  an  account  of  the  convention  held  at  Toronto  on  June 
5  to  27  were  given.  Below  are  to  be  found  abstracts  of 
ipers  and  discussions  relating  to  graphic  meters,  integrating 
attmeters  with  recording  attachments,  magnetite  arc  light- 
ig,  flame  carbon  arc  lamps  and  electric  vehicles. 

Magnetite  Street  Lighting 

Mr.  L.  Burpee,  of  the  Canadian  General  Electric  Coni- 
any,  in  a  paper  on  "Magnetite  Street  Lighting,"  traced 
le  development  of  the  arc-lighting  industry  from  the  old 
irect-current  arc  lamp  to  the  present  luminous  arcs.  He 
Iso  compared  the  power  consumption  and  life  of  the 
arious  types  of  arc  lamps,  showing  that  while  the  6.6-anip 
lagnetite  lamp  has  an  energy  consumption  only  slightly 
reater  than  that  of  the  open-arc  lamp,  its  specific  coii- 
iimption  is  0.38  watt  per  hemispherical  candle-power  as 
nmpared  to  0.59  in  the  case  of  the  open-arc  lamp.  Speak- 
ig  on  the  subject  of  ornamental  street  lighting,  the  author 
aid  that  for  some  years  back  the  desire,  especially  in 
ongested  thoroughfares  and  on  residential  streets  and 
'arkways,  for  ornamental  lighting  was  first  met  by  tungsten 
Uisters  on  ornamental  standards  spaced  about  75  ft.  apart 
n  both  sides  of  the  street,  but,  owing  to  the  fact  that  the 
fficiency  of  this  system  was  very  low  and  maintenance 
nd  operating  charges  high,  the  magnetite  lamp  has  been 
dopted  for  ornamental  lighting  within  the  last  two  years, 
.'ith  excellent  results.  He  rehearsed  all  the  advantages  of 
he  ornamental  luminous-arc  standards  for  downtown,  resi- 
'■ntial  and  parkway  lighting,  describing  the  lamps  and 
ectifier  outfits  for  such  systems.  Lantern  slides  were  also 
hrown  on  the  screen  showing  the  magnetite  arc  instal- 
itions  in  \ew  Haven.  Utica,  Baltimore.  Calgary  and 
ulmonton. 

Fi„\.ME  Carbon   Arc  Lamps 

T  be  long-hour  series  alternating-current  flame  carbon 
irc  lamp  of  the  Westinghouse  Electric  &  Manufacturing 
'ompany  was  described  by  Mr.  T.  J.  Pace,  of  that  com- 
lany.  and  its  advantages  and  applications  were  pointed  out. 
^ne  of  the  most  interesting  applications  in  this  particular 
orm  of  lamps  is  to  low-frequency  circuits  of  2'5  cycles. 
Mnce  the  light  nf  an  uniinpregnated  carbon  arc  is  emitted 
rom  the  positive  crater,  the  source  shifts  continuallv  from 


upper  to  lower  electrode  with  each  reversal,  and  as  this 
results  in  giving  alternately  a  downward  and  an  upward 
illumination,  the  light  variation  at  this  low  frequency  is 
very  marked.  In  the  flame  or  impregnated  carbon  arc  the 
light  is  obtained  from  the  arc  screen  and  is  therefore  inde- 
pendent of  the  polarity.  There  is,  of  course,  a  slight  de- 
crease of  light  at  each  reversal  of  current  due  to  cooling 
of  the  arc  gases.  This,  however,  is  not  considered  objec- 
tionable in  industrial  plants  where  the  need  of  the  work 
does  not  require  accuracy  of  vision.  The  author  predicted 
that  the  long-burning  flame  carbon  lamp  will  be  more 
freely  used  in  the  future  on  low-frequency  circuits  for 
street  lighting  than  at  present.  Stereopticon  slides  were 
shown  of  street  lighting  in  some  Pennsylvania  towns  and 
also  of  the  illumination  of  the  Baltimore  armory  during 
the  Democratic  convention  in  that  city  last  year. 

The  papers  on  luminous-arc  lamps  were  discussed  in 
common,  Messrs.  A.  L.  Mudge,  of  the  Electric  Power  Com- 
pany, Ltd.,  of  Toronto;  H.  W.  Hillman,  of  the  General 
Vehicle  Company,  Long  Island  City,  N.  Y. ;  Wills  Mac- 
lachlan,  of  the  Trenton  Electric  &  Water  Company,  Belle- 
ville, and  Messrs.  Howell  and  Hastings,  of  Toronto,  par- 
ticipating. Mr.  Mudge  said  that  the  five-lamp  tungsten 
clusters  were  not  so  good  as  the  magnetite  arc  for  the 
business  sections  of  cities  and  that  in  Calgary,  where  the 
magnetite  lamps  are  mounted  on  the  trolley  posts  on  both 
sides  of  the  street  about  18  ft.  from  the  ground,  good  results 
are  obtained.  Magnetite  arcs  are  installed  on  Eighth  Ave- 
nue, whereas  tungsten  clusters  are  to  be  found  on  Seventh 
Avenue  in  Calgarv.  so  that  a  comparison  of  both  systems 
can  easily  be  made.  In  the  residence  section  of  Calgary 
the  magnetites  are  widely  spaced  on  high  standards,  but 
give  good  results  owing  to  the  fact  that  there  are  no  trees 
on  the  streets  of  Calgary.  Mr.  Hillman  told  of  the  develop- 
ment of  the  magnetite-arc  lamp,  work  on  which  was  started 
fourteen  vears  ago.  The  lamps,  however,  were  not  placed 
on  the  market  until  fully  developed.  Mr.  Maclachlan  said 
an  excellent  impression  of  the  relative  merits  of  the  tungs- 
ten cluster  and  the  magnetite  standard  could  be  had  from 
the  square  at  the  junction  of  Main  and  Genesee  Streets  in 
Bufifalo  looking  toward  the  Buffalo  General  Electric  Com- 
pany's new  building.  On  the  street  the  right  magnetite 
arcs  are  installed,  while  the  street  leading  off  to  the  left  is 
equipped  with  tungsten  standards.  Mr.  Howell  questioned 
the  advisability  of  installing  magnetite  lamps  in  residential 
sections  where  the  light  would  enter  the  sleeping  rooms 
on  the  upper  floors.  It  was  pointed  out  also  during  the 
discussion,  in  answer  to  a  question,  that  rectifiers  operating 
on  25-cycIe  circuits  gave  a  frequency  of  50  on  the  direct- 
current  side.  This  is  obtained  by  intermixing  the  two  parts 
of  the  secondary  coil. 

Graphic  Meters 

Mr.  G.  D.  Gratton,  of  the  Electric  Power  Company,  Ltd., 
of  Toronto,  gave  a  review  of  the  experience  and  methods 
followed  by  his  company  with  graphic  meters,  .^fter  stat- 
ing the  general  principles  of  the  measuring  element  of 
graphic  meters,  the  author  said  that  the  selection  of  any 
particular  meter  depends  on  several  conditions,  such  as  the 
nature  of  the  load,  the  terms  of  the  contract  and  the  accu- 
racy by  which  the  load  must  be  measured.  If  the  charges 
are  based  on  the  indications  of  the  meter,  it  is  important 
that  it  should  be  accurate  even  if  accuracy  can  only  be  ob- 
tained at  great  cost,  while,  on  the  other  hand,  if  the  meter 
is  merely  intended  to  show  the  nature  of  the  load,  a  cheaper 
instrument  will  suffice.  The  speed  at  which  the  paper 
should  travel  is  also  determined  by  the  character  of  the 
load  to  be  measured  and  the  duration  of  the  peak,  espe- 
cially in  the  case' of  graphic  wattmeters.  For  instance,  on 
a  light  load,  with  a  slow  rising  and  falling  peak  and  gen- 
erally a  peak  of  rather  long  duration,  a  paper  speed  of  i  in. 
per  hour  may  be  used  with  good  results.  On  the  other 
hand,  with  a  motor  load  comprising  mill  machinery,  such 
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as  rock  cruslicrs,  air  coinjircssors,  pulp  grinders,  etc.,  where 
(he  load  is  Muctiintiiig  and  the  peaks  are  of  short  duration, 
if  a  iiigh  speed  is  usi-il  ilic  curve  will  be  extended  and 
the  intervals  lictvveen  the  peaks  plainly  distinguished.  For 
a  one-minute  peak  a  chart  speed  of  not  less  than  4  in.  an 
lionr  should  he  used,  but  in  general  a  chart  speed  of  1.5 
in.  or  2  in.  an  hour  will  suit  the  majority  of  cases  and 
will  permit  a  peak  of  short  duration  (not  less  than  five  min- 
utes) to  he  scaled  with  accuracy.  Moreover,  a  meter  with 
a  fairly  wide  chart  is  better  adapted  to  accurate  reading 
than  one  using  a  narrow  chart,  especially  in  the  case  of 
large  wattmeters  and  ammeters.  According  to  the  author, 
the  scale  of  a  graphic  meter  should  be  so  chosen  that  with 
the  average  working  position  of  the  pointer  it  will  be  at 
least  half-way  across  the  chart.  This  tends  to  accuracy  in 
reading  anfl  in  the  case  of  an  alternating  wattmeter  will 
permit  it  to  operate  on  the  load  with  a  lower  power-factor 
without  (i\erloading  the  series  windings  and  still  keep  the 
pointer  well  up  on  the  scale.  On  the  question  of  repairs 
and  maintenance  the  author  was  particular  to  state  that, 
inasmuch  as  a  large  portion  of  the  work  is  light  and  deli- 
cate, repairs  should  not  be  attempted  by  anyone  who  has 
not  had  previous  experience  in  such  work.  He  also  stated 
that  it  is  very  poor  policy  to  buy  a  graphic  meter,  which 
while  low  in  first  cost  is  constantly  in  need  of  repairs.  The 
cost  of  doing  various  kinds  of  repairs  (labor  only)  as 
found  by  the  writer  is  as  follows:  Hand-wound  clocks, 
$1.60  to  $4,  average  $2;  motor-wound  clocks,  $0.75  to  $3.50, 
average  $2:  clock  motor,  $2;  paper  mechanism,  $2  to  $6.50; 
replacing  pivot.  $1.80;  repairs  to  pen,  $1  to  $2.  average 
$l.So:  ddttiiiu:  mechanism,  $1.50  to  $4.  average  $2;  pen-lift- 
ing mechanism,  $1.50:  [jcn-shaft  bearings,  $1;  cleaning 
jewels  and  contact  points,  $2;  repairing  resistances.  $5: 
repairing  control  circuit,  $2. 

.After  giving  some  information  on  shop  testing  and  test- 
ing in  service,  the  author  accentuated  the  following  points 
which  should  receive  consideration  when  deciding  on  the 
purchase  of  a  graphic  wattmeter:  (i)  Size  of  the  con- 
tracted load  and  the  possibility  of  a  quick  increase:  (2) 
the  kind  of  load,  whether  steady  or  intermittent;  (3)  the 
power- factor  of  the  load;  (4)  the  length  of  the  contract 
peak  and  its  relation  to  the  actual  peak  (this  is  in  order 
to  determine  the  correct  chart  speed)  :  (5)  the  maximum 
fluctuations  of  the  load  or  the  average  fluctuations. 

iNTEGRATINr.    WATTMETERS    WITH    RECORDING    ATTACHMENTS 

Mr.  IT.  S.  Baker,  of  the  Ontario  Power  Company,  Niagara 
Falls,  Ont.,  in  a  paper  described  a  form  of  integrating 
demand  meter  developed  by  Messrs.  S.  Pick  and  R.  C. 
Downing,  of  the  Niagara,  Lockport  &  Ontario  Power  Com- 
pany, which  graphically  registers  integrations  of  power 
during  intervals  of  one  minute  or  longer.  A  Westinghouse 
watt-hour  measuring  element  is  used  and  the  clutch  device 
which  operates  the  recording  mechanism  is  upon  a  shaft 
which  rotates  once  for  every  hundred  revolutions  of  the 
meter  shaft.  On  the  clutch  shaft  an  electrically  released 
clutch  is  mounted  which  remains  closed  for  an  interval 
of  one  minute.  A  contact  operated  by  clockwork  mechan- 
ism serves  to  disengage  the  clutch  so  that  it  can  be  pulled 
back  to  zero  position  by  a  spring.  The  opening  of  the 
clutch  contact  allows  the  clutch  to  close  and  be  driven  for 
another  minute  by  the  watt-hour  element.  Upon  the  driven 
half  of  the  clutch  is  an  arm  which  engages  a  pen  mechan- 
ism so  arranged  that  the  linear  deflection  of  the  pen  in  a 
direction  at  right  angles  to  the  travel  of  the  paper  is  pro- 
portional to  the  number  of  revolutions  of  the  clutch  which 
engages  the  recording  element  with  the  rotating  spindle 
of  the  watt-hour  meter.  The  deflection  of  the  pen  at  the 
expiration  of  the  time  element  selected  for  the  measure- 
ment of  the  demand  measures  the  kilowatt-hours  con- 
rumed.  Instead  of  entirely  resetting  the  pen  at  the  ex- 
piration of  each  such  period  to  the  zero  position,  the  pen 
is  only  partially  returned,  hut   is  reset   to  zero  or  near   it 


every  six  hours  by  a  separate  electromagnet  energized 
through  a  corresponding  six-hour  contact  on  the  clock. 
The  chart  in  these  meters  is  registered  on  a  strip  of  paper 
5^  in.  wide  and  45  ft.  long  passing  through  the  meter  at 
the  rate  of  i  ft.  a  day.  The  paper  has  only  one  line  on  it — 
namely,  the  zero  line — and  is  pulled  through  the  meter 
between  rubber  rolls.  The  deflections  are  measured  both  in 
calibrating  and  in  billing  from  the  top  edge  of  the  zero 
line  to  the  top  edge  of  the  ink  line  drawn  by  the  pen. 
The  one-minute  integrating  peak  of  power  is  represented 
by  the  momentary  peak  on  the  chart,  which  is  not  aflfected 
by  paper  speed.  The  clock  is  wound  electrically  from  the 
potential  circuit  feeding  the  meter  or  some  other  potential 
circuit  every  14.4  minutes,  but  a  no-voltage  release  is  pro- 
vided which  connects  the  clock  winder  to  a  set  of  dry 
cells  whenever  the  voltage  fails  owing  to  customers'  switch- 
ing or  otherwise.  Another  no-voltage  release  is  pro- 
vided which  closes  a  contact  that  operates  the  clutch  mag- 
net as  soon  as  voltage  is  again  established,  thus  avoiding 
the  registering  of  a  fraction  of  a  minute  of  power  before 
shut-down  plus  another  fraction  after  starting  up,  which 
might  amount  to  nearly  two  minutes  of  power.  The  fol- 
lowing advantages  are  claimed  for  the  meter:  (i)  Re- 
duced interruptions  to  meter  chart  due  to  clock  and  pen 
trouble:  (2)  increased  permanency  of  calibration;  (3)  in- 
creased accuracy  in  reading  of  peaks  on  account  of  peaks 
on  chart  being  definite ;  (4)  reduced  maintenance  expenses; 
(5)  determination  of  peaks  on  kilowatt-hour  basis. 

Discussion 

I'olli  of  the  lOregomg  papers  were  discussed  at  the  same 
time,  Messrs,  R.  J.  Smith,  of  the  Canadian  Electric  & 
Water  Power  Company.  Perth ;  H.  S.  Baker,  of  the  Ontario 
Power  Company,  Niagara  Falls;  C.  G.  Keyes.  of  the  Ot- 
tawa Electric  Company,  and  A.  A.  Dion,  of  the  Ottawa 
Electric  Company,  participating. 

The  Er.ECTRic  Vehki.k 

In  a  paper  on  "The  Electric  Vehicle."  prepared  by 
Mr.  Stephen  G.  Thompson,  of  the  Electric  \'ehicle  .Asso- 
ciation of  .\merica.  it  was  pointed  out  that,  although  there 
is  ample  field  for  the  use  of  the  electric  pleasure  machine, 
the  probabilities  of  its  wide  general  adoption  are  remote. 
On  the  other  hand,  visible  evidence  of  the  possibilities  of 
electric  commercial  vehicle  application  is  apparent  on  the  ' 
slightest  investigation.  The  author  pointed  out  that  with 
those  concerns  of  whose  business  a  considerable  part  is 
teaming  or  delivering  electric  trucks  find  special  favor. 
The  field  of  application  of  the  gasoline  machine  is  not  gen- 
erally found  within  city  limits.  Stops  and  starts  reduce  its 
average  speed  to  a  point  below  that  of  the  electric  vehicle, 
and  the  total  running  time  possible  in  a  full  day's  operation 
is  not  sufficient  to  allow  a  mileage  radius  beyond  that  of  the 
electric.  Paradoxical  though  it  may  seem,  an  electric  ma- 
chine of  moderate  speed  capacity  will  move  faster  in  city 
streets  and  where  the  stops  are  numerous  than  will  the 
higher  speed  gasoline  truck.  The  author  proved  this  point 
by  tests  which  showed  that  an  electric  vehicle  possessed  a 
general  average  speed  nearly  10  per  cent  greater  than  that  of 
a  gasoline  machine,  notwithstanding  the  fact  that  the  latter 
was  geared  to  a  speed  50  per  cent  higher.  Data  on  the 
operating  costs  of  motor  vehicles  in  several  similar  lines  of 
business  also  disclosed  the  fact  that  for  the  electric  vehicle 
the  average  cost  per  mile  for  maintenance  increased  only 
'.3^5  per  cent  for  a  period  of  four  years,  while  that  of  the 
gasoline  machine  increased  362.5  per  cent  in  the  same  time, 
and  further  at  the  end  of  the  four-year  period  the  main- 
tenance cost  for  the  electric  vehicle  was  less  than  50  per 
cent  of  that  of  the  gasoline.  These  figures,  representing 
fifty-four  gasoline  and  si.xty-nine  electric  machines,  were 
obtained  from  the  records  of  the  operators  themselves  and 
included  all  items  chargeable  to  the  replacement  of  mechan- 
ical apparatus,  storage  batteries  and  tires.    The  reason  for 
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the  disparity  is  found  in  the  simplicity  of  construction  and 
design  of  the  electric.  Moreover,  because  of  the  character- 
istics of  the  motor,  the  electric  machine  is  not  subjected  to 
the  abuses  of  an  unskilled  operator,  so  that  the  machine  is 
seldom  out  of  service  for  any  extended  time.  Considering 
•he  increased  high  average  speed  of  operation  and  the  de- 
:reased  operating  cost,  the  author  said  it  is  no  wonder  that 
nearly  all  of  the  large  vehicle  installations  are  of  the  elec- 
tric type  and  that  less  than  ten  active  electric  vehicle  manu- 
facturers are  marketing  over  20  per  cent  of  the  total  num- 
ber of  commercial  motor  vehicles  employed,  in  competition 
ivith  over  300  manufacturers  of  gasoline  trucks. 

Electric  \'ehicles  from  the  Central-Station  Point  of 

\^IEVV 

Mr.  C.  Rummel,  of  the  British  Columbia  Electric  Rail- 
way Company,  Vancouver,  B.  C,  in  a  paper  treating  the 
electric  vehicle  from  the  central-station  point  of  view, 
stated  that  his  company  found  that  the  practice  of  selling 
vehicles  through  combination  agents  did  not  result  satis- 
factorily to  its  interest  in  connection  with  the  sale  of  elec- 
tric cars  of  the  commercial  type.  As  a  result  of  these  con- 
ditions, the  company  this  year  decided  to  take  an  agency, 
enter  the  selling  field  and  make  a  genuine  effort  to  intro- 
duce electric  commercial  cars  within  its  territory.  The 
company  purchased  three  electric  trucks  last  year  for  its 
own  work,  and  on  the  basis  of  the  good  showing  made  by 
the  few  trucks  in  use  in  \'ancouver  it  felt  that  vigorous 
efforts  should  be  made  to  introduce  the  electric  commercial 
vehicle,  although  it  then  still  preferred  to  leave  the  matter 
in  the  hands  of  the  agents,  provided  the  business  was 
properly  pushed  and  adequate  garages  were  afforded.  Upon 
canvassing  the  agents  the  outlook  was  far  from  encour- 
aging, so  that  the  company  decided  to  take  up  the  matter 
itself.  At  the  very  outset  it  engaged  an  electric-vehicle  ex- 
pert of  eleven  years'  practical  experience  both  in  selling 
and  garaging.  This  man  received  the  advantage  of  ex- 
tensive advertising  in  the  daily  press,  thus  thoroughly  ac- 
quainting merchants  with  the  advantages  of  electric  trucks 
as  well  as  the  entrance  of  the  company  into  the  business. 
The  salesman  began  his  campaign  among  the  wholesale 
merchants  on  Feb.  15,  and  a  very  effective  method  fol- 
lowed was  to  offer  the  service  of  one  of  the  company's 
trucks  to  reliable  merchants  for  an  ordinary  day's  delivery. 
Since  the  campaign  began  the  company  has  sold  a  2-ton 
truck  to  a  wholesale  fruit  merchant,  a  2-ton  truck  to  a 
wholesale  hardware  firm  and  a  l-ton  truck  for  a  hotel  bus. 
During  the  period  the  company  has  also  found  use  for  two 
2-ton  trucks,  which  have  replaced  a  gasoline  truck  and  a 
horse-drawn  wagon,  and  a  business  electric  vehicle  for  the 
light  and  power  department.  In  addition  to  the  company's 
orders  there  have  been  sold  to  Vancouver  firms  through 
outside  agents  a  2-ton  truck  of  the  electric  type  to  a  mill- 
ing firm  and  a  750-lb.  delivery  rig  to  a  local  fish  merchant. 
The  company  generally  orders  the  chassis  only,  the  bodies 
and  tops  being  built  in  the  city  to  suit  the  purchaser.  This 
plan  is  necessary  owing  to  the  duty  on  cars  imported  from 
the  United  States.  A  garage  is  now  being  built  in  the  cen- 
ter of  the  city  and  a  charging  outfit,  consisting  of  a  motor- 
generator  set  rated  at  45  kw,  is  being  installed.  For  caring 
for  electric  vehicles  of  the  commercial  type  the  charges 
range  from  $45  a  month  for  a  750-lb.  truck  to  $70  for  a 
5-ton  truck.  These  charges  cover  the  supply  of  energy, 
charging  of  the  batteries,  storage  of  the  vehicle,  daily 
washing  and  oiling  and  the  making  of  minor  adjustments. 
It  is  not  the  intention  of  the  company  to  care  for  pleasure 
vehicles  in  the  garage,  since  this  work  is  receiving  the 
attention  of  the  regular  garages,  where  a  monthly  charge 
of  $30  is  made  for  general  garage  services,  covering  charg- 
ing of  batteries,  washing,  oiling,  etc.  Since  entering  the 
field  the  author  said  he  noticed  that  the  vehicle  manufac- 
turers look  for  the  assistance  and  co-operation  of  the 
central    station    and    that    every    central-station    manager 


along  the  Pacific  Coast  is  fully  alive  to  the  possibilities  of 
the  electric  vehicle  as  an  energy-using  device.  If  the 
manufacturers  will  for  their  part  bring  the  cost  of  the 
truck  within  reach  of  the  average  merchant,  the  co-opera- 
tion attained  will  be  most  effective  and  complete, 

Discussion 

The  two  papers  devoted  to  the  electric  vehicle  were  dis- 
cussed in  connnon,  Messrs.  W.  L.  Bird  of  the  Kaminis- 
tiquia  Power  Conjpany,  Fort  William ;  B.  C.  McBurney, 
of  the  Canadian  General  Electric  Company ;  W.  H.  Munro, 
of  the  Peterborough  Light  &  Power  Company;  A.  A.  Dion, 
of  the  Ottawa  Electric  Company;  R.  A.  Merritt,  of  the 
Toronto  Electric  Light  Company,  Ltd. ;  G.  W.  Magalhaes, 
of  the  Toronto  Electric  Light  Company,  Ltd. ;  H.  W.  Hill- 
man,  of  the  General  Vehicle  Company;  Wills  Maclachlan, 
of  the  Trenton  Electric  &  Water  Company,  Belleville; 
C.  G.  Keyes,  of  the  Ottawa  Electric  Company;  A.  B. 
Lambe,  of  the  Department  of  Inland  Revenue,  Ottawa, 
and  J.  D.  Lachapelle,  of  Montreal,  joining  in  the  discus- 
sion. 

Mr.  McBurney  stated  that  it  was  the  intention  of  the 
Canadian  General  Electric  Company  to  manufacture  and 
assemble  electric  trucks  at  Peterborough.  He  also  sug- 
gested that  central-station  companies  act  as  agents  for 
electric  trucks,  for  by  so  doing  they  could  standardize  the 
trucks  in  a  city  and  carry  spare  parts.  Mr.  Dion  said 
that  if  the  first  cost  could  be  spread  over  a  number  of 
years  the  price  of  the  vehicle  would  not  be  so  high.  That 
gasoline  cars  are  so  much  cheaper  he  attributed  to  large 
output,  and  he  said  if  by  means  of  co-operation  more  elec- 
tric cars  could  be  built  the  price  of  these  would  also  be 
lower.  He  could  not  convince  himself,  however,  that  a 
central  station  should  handle  cars,  since  competition  would 
bring  best  results.  Manufacturers  of  vehicles,  he  contended, 
do  not  push  the  sale  of  their  vehicles.  His  company  was 
induced  to  buy  a  truck  on  the  plea  that  the  manufacturer 
could  then  sell  others,  but  thus  far  the  manufacturer  has 
not  made  a  sale.  Mr.  Merritt  told  of  the  status  of  the 
electric  vehicle  in  Toronto,  where  the  company  is  making 
no  effort  to  push  any  particular  vehicle.  The  rates  for 
charging  are  5  cents  for  the  first  50  kw-hr.,  i  cent  for  the 
next  50  kw-hr.  and  0.5  cent  for  all  in  excess  on  one  month's 
bill.  The  average  return  ranges  from  $10  to  $12  per  month 
per  vehicle.  There  are  at  present  eighteen  electric  trucks 
in  use  in  Toronto  and  about  125  pleasure  cars.  The 
Toronto  company  also  does  not  believe  in  acting  as  agent 
for  any  particular  make  of  truck,  because  customers  come 
to  the  lighting  company  for  advice.  By  using  tact  with 
agents,  he  said,  competition  can  be  relied  on  to  effect  sales. 
The  income  per  kilowatt  demand  from  electric  trucks,  he 
claims,  is  five  times  what  it  is  from  other  classes  of  service 
such  as  flatirons,  heating  devices,  etc.  The  two  charging 
stations  in  Toronto  are  equipped  with  motor-generator 
sets,  payment  for  which  the  company  accepts  in  instal- 
ments extending  over  five  years.  Rectifiers  do  not  give 
good  results  in  Toronto,  owing  to  the  fact  that  there  are 
intermittent  interruptions  in  the  service  and  the  regulation 
is  not  good.  Mr.  Hillman  told  of  the  sales  made  by  the 
central  stations  in  Hartford,  Conn.,  and  Baltimore,  Md., 
the  former  selling  50  trucks  and  the  latter  100.  The  Hart- 
ford company  also  sold  during  the  month  of  May  eight 
trucks  to  six  new  customers.  He  enunciated  the  principle 
that  central  stations  should  guide  and  lead  the  merchants 
in  the  vehicle  business,  as  they  do  in  the  lighting  and 
motor  business. 

Mr.  Maclachlan  questioned  the  feasibility  of  using  elec- 
tric vehicles  in  small  towns  where  the  roads  are  very  bad 
and  where  paved-  streets  do  not  obtain,  and  Mr.  Lachapelle 
told  of  experiences  in  Montreal  on  bad  streets  where  the 
chief  item  of  expense  was  repairs  to  jars.  Mr.  Bird  told  of 
the  excellent  results  obtained  with  electric  vehicles  in  Den- 
ver and  Kansas  City. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Illuminated  Billboard   Advertising 

Liko  flcctric-scr\  ice  companies  in  a  mimlur  of  other 
cities,  tlie  Cominonwealth  Edison  Company  of  (  liicago  does 
a  good  deal  of  illuminated  billboard  advertising.  The  ac- 
companying   illnstr.ition    n •pri'^iiit-i   one   of   the   many   bill- 


ir.I.UMINATED  BILLBOARD  IN   CHICAGO 

boards  used  for  this  purpose.  In  this  case  the  announce- 
ment relates  to  the  domestic  appliances  sold  in  the  Electric 
Shop.  The  illuminated  display  is  painted  in  colors  and  is 
cftective  cither  by  day  or  night.  Five  tungsten  lamps  in 
conical  reflectors  are  used  to  illuminate  the  board.  Similar 
signs  arc  in  use  in  various  parts  of  the  city  to  exploit  the 
use  of  electrical  energy  and  electrical  appliances. 


Boston  Electrical  Development  Increasing 

The  report  of  the  Wire  Commissioner  of  Boston,  Mr. 
James  F..  Cole,  which  has  been  made  public  for  the  year 
ending  Feb.  i.  1913,  shows  a  striking  increase  in  electrical 
devclopmenl  during  the  period  covered.  The  total  generat- 
ing equipment  of  the  electric  plants  of  the  city  expressed  in 
engine  and  turbine  rating,  is  336.659  hp,  compared  with 
294,128  hp  a  year  ago,  and  there  are  now  in  service  26,129 
motors  aggregating  453.953  hp,  compared  with  22,858 
motors  of  365.^17  hp  combined  rating  early  in  1912.  The 
average  size  of  motor  is  now  17.3  hp,  or  a  gain  of  about  1.3 
hp  in  the  year.  The  largest  system  supplying  motors  with 
energy  is  that  of  the  Boston  Elevated  Railway  Company, 
which  owned  8317  motors  of  362,340  hp  total  rating  at  the 
end  01  the  fiscal  year  as  against  6911  motors  of  285,640  hp 
rating  twelve  months  previously.  The  Edison  Electric 
Illuminating  Company  of  Boston  reported  15.250  motors  of 
70,541  hp  on  its  sNstom  for  1913,  a  gain  of  1709  motors  and 
of  U.082  hp  in  the  \  < .  : .  ..r  about  1S.5  per  cent  in  its  con- 
nected motor  load. 

At  the  date  of  the  report  there  were  363  generating 
plants  in  service  in   Boston,  tlierc  luing  no  net  gains  or 


losses  in  the  number  of  isolated  plants  in  the  ciiy.  Within 
the  last  five  years  the  rating  of  the  generating  stations  in 
Boston  has  increased  by  over  100,000  hp,  or  nearly  50  per 
cent.  The  underground  electric  service  now  installed  com- 
prises 2,123,687  ft.  of  conduit,  13,293,693  ft.  of  single  duct 
and  16,959,649  ft.  of  cable,  there  being  9405  manholes.  In 
the  past  year  there  were  installed  180,688  ft.  of  conduit, 
930,341  ft.  of  duct,  1,631,345  ft.  of  cable,  730  manholes, 
1542  services  and  9150  ft.  Edison  three-wire  tube.  Of  this 
material  the  Edison  company  installed  1,211,134  ft.  of 
underground  cable,  369,695  ft.  of  duct  and  98.754  ft.  of 
conduit,  exceeding  the  installation  of  all  other  concerns 
with  the  exception  of  the  New  England  Telephone  &  Tele- 
graph Company,  which  installed  393,358  ft.  of  duct.  The 
wire  used  in  Boston  cable  service  varies  in  size  from  two- 
conductor  telephone  and  messenger  leads  to  2,000,000-circ. 
mil  feeders,  the  largest  telephone  cable  having  600  pairs. 
During  the  year  the  department  removed  191.800  ft.  of 
overhead  wire  and  owners  removed  2,104,559  ft. 

During  the  year  the  Edison  company  installed  an  addi- 
tional 15,000-kw  turbine  at  the  South  Boston  station,  with 
eight  508-hp  water-tube  boilers  equipped  with  Murphy 
stokers  in  compliance  with  the  smoke  law.  Additions  have 
been  made  to  various  substations,  and  new  substations  are 
shortly  to  be  completed  for  service  in  West  Roxbury  and 
in  the  rapidly  developing  Park  Square  section  of  Boston. 
During  the  year  the  Boston  Elevated  Railway  Company 
installed  a  third  15,000-kw  unit  at  its  South  Boston  station. 

Regarding  fires,  in  the  report  it  is  pointed  out  that  dur- 
ing the   year   none   was  due  to  wiring  or   apparatus  ap- 
proved  by    the    department,    and   those    due    to    electrical 
causes  were  with  a   few  exceptions  insignificant  in  char- 1 
acter.  the  total  insurance  loss  as  a  result  of  so-called  elec- 1 
trical  fires  being  only  $13,917  for  the  entire  city. 


The  Electric   Vehicle    in  Department-Store  Service 

Investigation  of  electric  delivery  service  for  department 
stores  frequently  confronts  central  stations  advocating  mo- 
tor-vehicle transportation,  and  data  bearing  upon  this  branch 
of  the  industry  are  often  helpful  in  indicating  the  economy 
of  electrical  operation  in  comparison  with  horse  traction.  In 
the  following  tables  are  given  the  results  of  a  recent  study 
by  a  central  station  of  the  estimated  cost  of  electrifying  the 
service  of  a  New  England  department  store,  comparing  the 
expenses  on  a  mileage  basis  and  taking  account  of  both 
fixed  and  operating  charges: 

ELECTRIC   DELIVERY    SERVICE   FOR    NEW    ENGLAND    DEPARTMENT 
STORE 


Cost  of  one  delivery  wagon  less  horses,  tires  and 
batteries,  but  including  plain,  open  express  type 
body  with   four-post  top  and  side  entrance....     S300.00 
Cost  complete  with  body,  Edison  A-4  battery  and 

tires,  or  two  horses  and  necessary  harness....       900.00 
Depreciation    on    complete   wagon,    less   tires   and 

batteries  cr   harness  and   horses 30.00 

Interest  at  5   per  cent  on  complete  investment. .         37.50 

Fixed    yearly    cost 67.50 

Fixed    daily    cost 0.23 

Operating  Cost  per  Mile: 

Electricity,  at  0.8  cent  per  kw-hr.,  off-peak  rate.. 

et 
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orse  feed:  Oats,  $0.60;  hay.  $26;  15  qt.  oats  per 
day,  10  qt.  Sunday;  12  lb.  hay  daily,  8  lb.  Sun- 
day; cost  per  v;eek,  two  horses.  $5.83;  cost  per 

mile   for  200   miles  per   week 

epreciation  on  batteries,  $1,200   for  eight   years, 

15,000    miles    per    year 

epreciation    on     horses.     $550     for     four     years, 

10,000    miles    per    year 

epreciation  on  tires,  "Firestone,"  $140  set  solid, 

10,000  miles 

epreciation  on  harness,  14  per  cent  or  $8  per 
ye'ar;  shoeing,  $1  per  week  for  two  horses; 
wagon  repairs,  $15  per  year;  veterinary  service 
for  two  horses,  $10;  total  cost  per  year,  $85  per 

mile    

[echanical     upkeep 

'ages  for  auto  delivery  service:  Driver,  $2.50; 
helper,  $1;  total,  $3.50  for  50-mile  day;  per  mile 
"ages  for  horse  delivery  service:  Driver,  $2.25; 
helper,  $1;  total,  $3.25  for  33-mile  day;  per  mile 
otal  operating  cost  per  mile 

peratinQ  Cost  per  Day: 

perating  cost,  33  miles  per  day 

aily   fixed  charges 

table  and  garage  service,  washing,  polishing,  etc. 

otal  operating  cost  per  day 

aving  per  d.iy  by  electric  service.  23  per  cent,  or 


0.04 
0.07 
0.1025 


3.38 
0.85 
0.50 
4.73 
1.45 


A  Winning  Fiat-Iron  Float 

The  winning  float  exhibited  in  the  industrial  parade  held 
t  Merrill,  Wis.,  July  4,  was  the  mammoth  electric  flat  iron 
ntered  by  the  Merrill  Railway  &  Lighting  Company,  and 


FLAT-IRON    FLOAT,    MERRILL,    WIS. 

Ihistrated  herewith.  This  monster  iron  was  constructed  of 
ight  wood  ribs  covered  with  paper  and  cloth,  the  whole 
orm  being  built  over  the  body  of  a  Detroit  Electric  under- 
lung  roadster.  The  "iron"  measured  18  ft.  long,  10  ft. 
vide,  and  14  ft.  high.  Advancing  down  the  street  with  no 
•isible  guidance  or  means  of  propulsion  the  display  created 
ively  interest  among  the  by-standers.  The  illustration  was 
urnished  by  Mr.  F.  W.  King,  and  shows  the  unique  dis- 
>lay  standing  in  front  of  the  Merrill  company's  office. 


>t.  Louis  Board   of  Education    Purcliases   Electric 
Trucks 

To  replace  its  horse-drawn  vehicles  the  St.  Louis  Board 
)f  Education  has  recently  purchased  four  Baker  electric 
rucks  which  will  be  used  in  distributing  supplies  and  in 
ransferring  furniture.  Permanent  garages  will  eventually 
)e  built  but  at  present  the  warehouses  used  by  the  board 
ire  being  utilized  as  temporary  garages.  Electricity  for 
■barging  the  batteries  is  furnished  by  the  municipal  gen- 
rating  station.  Three  of  the  trucks  have  two  tons  capa- 
•ity,  and  the  fourth  is  capable  of  hauling  one  ton.    Each  of 


the  trucks  is  supplied  with  Exide  Ironclad  storage  batteries. 
In  choosing  this  type  of  vehicle  it  was  found  that  the  mile- 
age required  on  one  charge  and  the  traffic  speed  desired 
was  within  the  possibilities  of  the  electric  truck.  In  answer 
to  bids  for  furnishing  drayage  facilities,  the  electric  truck 
was  quoted  at  a  lower  figure  than  horse  vehicles. 


Electric-Cooking  Service  in  Two  Idaho  Cities 

The  valuable  results  to  be  accomplished  by  energetic 
electric-cooking  campaigns  have  been  fully  demon- 
strated during  the  past  few  months  by  the  commercial  de- 
partments of  the  Great  Shoshone  &  Twin  Falls  Water 
Power  Company  of  Twin  Falls,  Idaho,  and  the  Southern 
Idaho  Water  Power  Company  of  Pocatello,  Idaho.  Early 
in  the  summer  of  1912  there  was  begun  a  campaign  of  ad- 
vertising, publicity  and  education  of  the  public  in  the  use 
of  electricity  for  cooking  purposes.  This  was  not  at- 
tempted, however,  until  many  tests  had  been  made  to  deter- 
mine the   most  reliable  electric-cooking  devices   available. 

Newspaper  advertising  was  followed  by  a  rapid  succes- 
sion of  circular  letters,  tending  to  interest  the  public  fur- 
ther in  the  advantages  of  the  electric  range  over  fuel- 
burning  stoves.  Public  demonstrations  of  electric  cooking 
were  held,  and  the  people  turned  out  by  the  hundreds.  At 
one  exhibition  in  Twin  Falls  more  than  1000  visited  the  dis- 
play rooms  in  one  day,  and  each  was  served  with  a  small 
portion  of  a  daintily  prepared,  electrically  cooked  food. 
The  demonstrations  were  followed  up  by  well-planned 
solicitations  for  the  sale  of  electric  ranges  among  con- 
sumers. 

During  the  fall  of  1912  about  sixty  complete  electric 
ranges  of  various  sizes  were  sold.  A  carload  of  125 
Simplex  ranges  was  ordered  later  during  the  winter,  and 
practically  all  of  this  shipment  has  already  been  actually 
sold  or  spoken  for.  Five  hotels  and  several  restaurants 
and  bakeries  have  during  the  past  six  months  discarded  all 
kitchen  fuel  and  are  using  electricity  exclusively  for  cook- 
ing and  baking  purposes. 

The  greatest  difficulty  experienced  thus  far  in  the  sale 
of  electrical  ranges  is  the  fact  that  the  customers  have  no 
means  fox  disposing  of  their  fuel  ranges.  Were  the  peo- 
ple able  to  dispose  of  their  fuel  ranges  at  anything  like  a 
reasonable  price,  there  would  be  little  difficulty  in  selling  a 
thousand  electric  ranges  during  the  current  year.  The 
campaign  of  advertising  and  publicity  has  been  very  fruit- 
ful, and  the  public  is  not  only  interested  but  it  is  already 
thoroughly  convinced  that  the  electric  way  is  really  the  best. 

The  two  companies  referred  to  have  adopted  a  rate  of 
2.5  cents  per  kw-hr.  for  energy  used  for  domestic  cooking. 
For  commercial  cooking  the  guarantee-rate  schedule  is  as 
follows : 

COMMERCIAL   COOKING   RATES 


Monthly  Guarantee  per  Kw  Connected 

Rate  per  Kw-hr.,  Cents 

SI  .50 

2.0 

2.00 

1.5 

2.50 

1  .4 

3.00 

1.2 

3  .  50 

1.0 

A  marked  diversity-factor  is  to  be  considered  in  deter- 
mining the  actual  revenue  obtained  from  electric-cooking 
installations.  This  is  especially  true  in  the  case  of  domestic 
electric-range  equipments.  It  is  reasonable  to  consider 
three  divisions:  one  due  to  the  non-coincident  use  of  all 
the  ranges  connected,  one  due  to  there  being  separate 
switches  for  each  heating  element,  and  one  due  to  the  three- 
heat  arrangement  on  each  individual  element.     The  maxi- 
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iiiiini  ilcniand  o!  the  Simplex  ranges  used  in  Idaho  is  cm 
down  by  the  use  of  a  switch  so  arranged  that  the  oven 
and  broiler  cannot  both  be  connected  at  the  same  time.  By 
this  arrangement  the  maximum  demand  of  the  No.  6  range 
is  reduced  to  3215  watts  and  that  of  the  No.  7  range  to 
3510  watts.  This  has  been  found  to  work  little  or  no  hanl- 
ship  on  the  one  using  the  range  and  is  an  advantage  to  the 
electric-service  company.  From  the  company's  records  ol 
its  consumers  the  average  revenue  from  the  domestic  cook- 
ing ranges  installed  prior  to  .\pril  i,  1913.  was  $3.89  i>er 
range.  

Electrical  Propaganda  on  Wheels 

Leaving  Chicago  on  Independence  Day  for  .Marshall, 
Mo.,  the  new  electrical  e.xhibition  car  Electro  of  the  Middle 
\\  est  Utilities  Company  began  a  career  that  is  hoped  to 
have  a  sensible  influence  in  extending  the  demand  for  elec- 
tricity in  smaller  cities  and  towns  of  the  country.  Refer- 
ence was  made  to  this  car  on  page  1154  of  the  Electrical 
World  of  May  31  last  in  the  article  entitled  "Unified  Pub- 
lic Utilities  in  Central  Illinois."  The  car  is  sent  out  under 
the  direction  of  Mr.  Mike  S.  Hart,  general  manager  of  the 
commercial  department  of  the  Middle  West  Utilities  Com- 
pany, and  is  in  immediate  charge  of  Mr.  F.  H.  Sodcn,  an 
electrical  man  of  wide  experience,  who  travels  with  the 
display. 

The  car,  illustrated  herewith  by  exterior  and  interior 
views,  is  60  ft.  long  and  10  ft.  wide  over  all.  It  is  a  stand- 
ard-gage double-truck  car  built  by  the  McGuire-Cummings 
.Manufacturing  Company  of  Chicago,  especially  for  the  pur- 
pose of  giving  electrical  exhibitions,  demonstrations  and 
entertainments  in  various  cities,  and  is  designed  to  operate 
over  steam  and  electric  railways  as  a  trailer. 

It  is  planned  to  spend  a  day  or  two  in  each  town  visited. 
Several  hundred  feet  of  insulated  wire  is  carried  by  which 
the  car  may  be  connected  to  a  local  pole  line  wherever  it  is 
stopped.  In  the  car  there  is  a  regular  distributing  board 
controlling  the  various  circuits,  including  the  outside  signs 
and  the  outlets  to  which  apparatus  is  attached  for  demon- 
stration. .\  Thomson  watt-hour  meter  measures  the  con- 
sumption of  energy. 

Arrived  in  a  town,  the  car  is  connected  to  the  local 
source  of  electrical  energy.  After  dark  a  screen  which  is 
carried  is  set  up  about  100  ft.  from  the  car  and  by  means  of 
an  Edison  machine,  also  forming  a  part  of  the  car's  equip- 
ment, a  moving-picture  show  is  given.     This  and  the  pre- 


FIG.   1 E.XTERlOk  OF  EXHIHITION   lAK 

vious  announcements  serve  to  attract  an  audience.  .-X 
phonograph  is  part  of  the  equipment  and  this  gives  selec- 
tions during  the  intervals  between  moving-picture  displays. 
After  the  show  the  audience  is  invited  to  inspect  the  exhi- 
bition in  the  car.  Mr.  Soden  travels  with  the  car  from 
point  to  point  and  is  aided  in  each  town  by  local  salesmen. 
The  car  runs  on  a  two-week  schedule. 


Llectric  signs  form  a  conspicuous  feature  of  the  exterior. 
The  words  "F"ree  Electrical  Exhibition"  are  outlined  in 
electric  lamps  when  the  car  is  stationary  at  night,  two 
signs  extending  longitudinally  on  the  roof  of  the  car  one 
on  each  side.  When  the  car  is  traveling  these  electric 
signs  are  covered  by  outside  painted  signs  lettered  with  the 
words  "Do   it   Electrically."     The   large   electric   signs  are 


FIG.  2 INTERIOR  OF  EXHIBITIOX  CAR 

operated  by  a  flasher  installed  inside  the  car.  Ten-watt 
tungsten  lamps  are  used.  In  addition  there  are  miniature 
signs  displaying  the  words  "Entrance"  and  "Exit"  above 
the  four  main  doors  leading  into  the  car.  Folding  steps 
with  railings  are  provided  to  give  access  to  these  doors 
from  the  ground.  During  cold  weather  the  car  will  be  j 
heated  by  a  hot-water  system. 

The  interior  of  the  car  contains  a  large  exhibit  space 
surrounded  by  a  substantial  railing  and  with  a  passageway 
running  alongside.  At  one  end  is  the  office  and  stateroom, 
with  sleeping  accommodations,  for  Mr.  Soden.  and  at  the 
other  end  of  the  car  a  complete  electric  water-pumping 
outfit  as  a  demonstration,  and  the  heating  plant.  Every 
inch  of  space  in  the  car  is  utilized  to  some  purpose.  Printed 
matter  is  laid  out  for  distribution  on  the  railing  and  signs. 
of  various  kinds  are  displayed.  Three  windows  arc  pro-  -i 
vided  on  the  passageway  side  of  the  car. 

A  great  variety  of  electrical  appliances  is  exhibited,  in- 
cluding flatirons,  lamps  and  fixtures,  desk  lamps,  cooking  . 
stoves,    washing    machines,    cooking    utensils,    percol.i! 
toasters,  signs,  meat  choppers,  desk  fans,  luminous  hca 
miscellaneous    motors,    coffee    grinders,    vacuum    clear.-, 
electric   drills,   bell    transformers,   electric   incubator,    feed 
grinder,    glue    pot.    sewing-machine    drive,    horse   clippers, 
soldering  irons,  dentists'  equipment,  vulcanizers,  pumping- 
machine,  electric  traveling  sets  for  women,  massage  appa- 
ratus and  other  electrical  necessities  and  conveniences. 

The  apparatus  exhibited  was  purchased  outright  by  the 
Middle  West  Utilities  Company  from  a  number  of  uinnu- 
facturers,  including  the  General  Electric  Company,  West- 
inghouse  Electric  &  Manufacturing  Company.  Sir'plex 
Electric  Heating  Company.  Federal  Sign  System  (Elec- 
tric). Hotpoint  Electric  Heating  Company,  .\.  J.  Deer 
Company  of  Hornell.  N.  Y.:  Chicago  Pneumatic  Tool 
Company.  Electric  Manufacturing  Company  of  New  Or- 
leans. Reliable  Electric  Company,  Dayton  Pump  &  Manu- 
facturing Company,  Chicago  Miniature  Lamp  Company. 
Pelouze  Manufacturing  Company,  Hylo  Lamp  Company 
and  Mid-West  Sales  Company. 

In  addition  to  the  electric  signs  the  exterior  of  the  car 
is  tastefully  lettered  with  painted  signs.  One  inscription 
arranged  iii  a  circle  reads  "Safe.  Clean,  Modern.  Econom- 
ical. Convenient  Electricity  for  the  Home,  Store,  Factor)-. 
Farm."  A  special  effort  will  be  made  by  means  of  this  car 
to  bring  about  a  greater  use  of  electricity. 


July  26.  1913 
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Illumination  and  Wiring 

Electric  Wiring  and  Illumination  of  the  Continental 
and  Commercial  Bank  Building,  Chicago 

Modern  practice  in  the  electrical  equipment  of  a  large 
banking  and  office  building  is  well  displayed  in  the  con- 
struction of  the  Continental  and  Commercial  National  Bank 


£cic>^  i^inch  co«Vtv/j  cne  outlet 
on  each  side  of  colufnn,  wmchei 
on  ct+erna^  colw^ns 


FIG.    I SCHEME    FOR    LOWERING    LIGHTING    FIXTURE 

Building  in  Chicago,  now  nearing  completion.  The  edifice 
is  one  of  the  largest  office  buildings  in  the  city,  occupying 
an  entire  block.  It  is  a  twenty-story  structure,  260  ft. 
high,  having  a  frontage  of  323  ft.  on  West  Adams  and 
Quincy  Streets  and  166  ft.  on  South  LaSalle  Street  and 
South  Fifth  Avenue.  The  framework  of  the  building  con- 
sists of  steel;  the  exterior  walls  on  the  lower  floors  are 
built  of  granite  blocks,  and  the  remainder  of  the  exterior 
is  of  dull-finished  terra  cotta,  matching  the  granite. 

The  greater  portion  of  the  first  floor  will  be  occupied  by 
the  Hibernian  Banking  Association  and  the  Continental  & 
Commercial  Trust  &  Savings  Bank.  The  second  floor, 
which  is  really  the  main  floor,  will  be  used  by  the  Conti- 
nental &  Commercial  National  Bank.  Here  the  entire 
space,  with  the  exception  of  the  four  corners  of  the  build- 
ing, which  are  devoted  to  elevator  shafts,  is  taken  up  by 
banking  quarters.  No  pains  have  been  spared  by  the  archi- 
tects, D.  H,  Burnham  &  Company,  in  making  every  detail 
on  this  floor  elaborate.  Running  the  whole  length  of  the 
central  portion  of  the  building  is  a  large  semi-cylindrical 
arch  having  a  radius  of  32  ft.  with  crest  about  65  ft.  above 
the  level  of  the  banking  floor.  A  portion  of  this  arch  is 
covered  with  a  clear-glass  skylight  which  opens  into  a 
court  which  extends  up  through  the  building.  It  is  asserted 
that  this  is  the  largest  clear-glass  skylight  which  has  ever 
been  installed. 

On  each  side  of  the  main  arch  are  two  smaller  arches 
running  parallel  to  it,  with  crests  about  38  ft.  above  the 
level  of  the  floor.  The  drop  beams  between  these  arches 
are  supported  on  tan-colored  marble  columns  arranged  in 
four  sets  of  ten  columns  each.  Two  spacious  stairways 
open  into  the  central  portion  of  the  banking  space  opposite 
the  LaSalle  Street  and  Fifth  Avenue  entrances. 


In  addition  to  occupying  the  second  floor  the  bank  will 
use  the  third  and  third  mezzanine  floors  as  well  as  about 
one-third  of  the  fourth,  fifth,  sixth  and  seventh  floors.  The 
remaining  portion  of  the  upper  floors  will  be  leased  to 
tenants,  most  conspicuous  among  whom,  perhaps,  will  be 
the  United  States  Steel  Corporation  and  its  subsidiaries, 
which  will  take  about  six  floors. 

Electric  Crane  for   Skylight  Cleaning 

The  electrical  equipment  of  this  building  is  no  less  inter- 
esting than  the  architectural  construction.  One  of  the 
novelties  is  an  electrically  operated  traveling  crane,  by 
means  of  which  the  under  side  of  the  skylight  will  be 
cleaned  and  washed.  This  crane  consists  of  a  steel  arch 
supported  on  wheels  which  run  on  tracks  on  each  side  of 
the  main  arch.  As  the  wheels  on  both  tracks  are  designed 
to  exert  a  tractive  effort,  and  as  only  one  motor  is  used 
to  drive  them,  a  series  of  shafts  and  bevel  gears  is  used  to 
connect  them.  The  motor  which  is  of  2  hp,  is  supported  on 
the  south  leg  of  the  traveling  crane,  and  is  operated  by  a 
iio-volt  storage  battery,  also  supported  on  the  crane.  On 
the  top  of  the  crane  are  steps  on  which  the  men  who  clean 
the  skylight  may  stand.  Tanks  containing  the  water  used 
in  cleaning  the  skylight  are  also  supported  on  the  crane. 

To  conceal  the  crane  when  it  is  not  in  use,  a  receptacle 
was  built  in  the  wall  at  the  west  end  of  the  main  arch.  In 
this  recess  is  a  iio-volt  terminal  and  a  battery-charging 
rheostat.  When  the  crane  is  run  into  the  recess  it  is  con- 
cealed, as  one  side  of  the  crane  is  designed  to  match  the 
rest  of  the  building,  and  is  plastered  and  decorated  to  cor- 
respond to  the  opposite  end  of  the  main  arch.  The  storage 
battery  was  used  instead  of  a  third  rail  so  as  to  avoid  any 
additional  conspicuous  rails  and  also  to  prevent  accidents. 
It  is  designed  to  furnish  enough  energy  to  operate  the  crane 
through  eight  round  trips  on  one  charge. 

Illumination   in  the   Banking   Space 

Perhaps  the  most  interesting  feature  of  the  illumination 
of  the  building  consits  of  the  lighting  in  the  banking  space 
on  the  second  floor.  Supported  from  the  crests  of  all  of 
the  arches  in  each  bay  are  semi-indirect  lighting  fixtures, 
containing  eleven  6o-watt  tungsten  lamps,  arranged  so  that 
they  can  be  lowered  for  cleaning  and  relamping.  Each  of 
these  fixtures  is  supported  by  two  bronze  cables  which  run 
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fig.  2 CONDUIT  HUNG  FROM   CEILING 

over  pulleys  concealed  in  the  ceiling  and  terminate  in  a 
hand-operated  winch.  When  the  fixtures  are  lowered  the 
electrical  connection  is  automatically  broken  at  the  ceiling 
so  that  the  lamp  sockets  can  never  be  energized  when  the 
fixture  is  being  cleaned  or  relamped. 

The  disconnect  device  consists  of  two  plungers  which 
form  the  terminals  of  the  lamp  fixture.     When  the  fixture 
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is  in  position  to  be  li};lili->l  iIk'  plungers  are  pressed  by  heli- 
cal springs  against  segments  which  connect  with  the  termi- 
nals of  the  service  lines.  An  interlocking  device  is  in- 
stalled which  prevents  arcing  at  the  disconnecting  point  by 
oi>cning  a  service  switch  when  the  fixture  is  lowered. 

It  may  be  interesting  to  note  that  these  lamps  are  all  fed 
fr<ini  the  fourth-flnor  cut-out  cabinets,  on  account  of  the 
height  of  the  ceiling,  and  are  controlled  by  momentary- 
contact  pilot  switches  which  operate  remote-control 
switches  located  in  the  cut-out  cabinets  on  the  fourth  floor. 
The  pilot  switches  arc  installed  in  gangs  on  colunms  at  four 
corners  of  the  banking  space,  so  that  all  of  the  bank  ceil- 
ing lamps  can  be  controlled  from  any  one  of  these  positions. 

In  addition  to  the  arch-ceiling  fixtures  which  can  be  low- 
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ered  for  cleaning  there  are,  in  the  banking  space,  some 
other  illuminating  features  of  interest.  At  each  end  of 
the  skylight  on  a  level  with  the  fourth  floor  and  beneath 
the  main  vaulted  ceiling,  are  beams  having  channel  sections, 
the  recess  in  which  opens  upward.  The  recess  in  the  beams 
is  utilized  as  an  indirect  fixture,  and  each  beam  contains 
about  sixty-six  National  X-Ray  cone  and  scoop  reflectors 
set  in  two  rows  and  connected  by  conduit.  The  scoop  re- 
flectors are  used  on  the  row  nearest  the  central  banking 
space;  cone  and  scoop  reflectors  placed  alternately  are  used 
in  the  row  farther  from  the  banking  space.  All  of  the 
scoops  are  set  so  that  the  center  line  of  the  sockets  is  ver- 
tical. From  the  ends  of  the  beams  in  toward  the  centers 
the  angle  which  the  axis  of  the  cone  reflectors  makes  with 
the  vertical  is  vained  so  that  the  light  is  well  distributed 


over  the  ceiling.  These  lamps  are  also  fed  from  the  fourth- 
floor  cabinets  and  are  controlled  by  pilot  switches  located 
at  four  positions  on  the  second  floor. 

Indirect  Lighting  in  the  Offices 
A  large  number  of  the  ofiice  tenants  in  the  building  will 
use  indirect-lighting  fixtures.  After  the  first  feeder  sys- 
tem was  laid  out  a  general  desire  for  indirect  lighting  was 
manifested,  and  the  cross-section  of  the  feeders  was  in- 
creased so  that  the  entire  building  could  be  lighted  by  that 
niethcKl.  All  of  the  fixtures  were  furnished  by  the  Acme 
Chandelier  Company. 

Window-Washing  Device 
To  facilitate  washing  the  large  number  of  windows  which 
light  the  banking  space  on  the  second  floor,  a  unique  de- 
vice is  installed  on  each  side  of  the  room.  The  apparatus, 
which  is  about  30  ft.  high,  looks  like  the  transverse  travel- 
ing ladders  seen  in  shoe  stores  and  storerooms.  It  is  elec- 
trically operated.  A  2-hp,  220-volt  motor,  supplied  with 
energy  through  a  trailing  cable  plugged  into  receptacles 
on  alternate  columns,  operates  the  ladder  in  a  transverse 
direction  and  also  operates  a  small  hoist  in  which  the  per- 
son cleaning  the  windows  sits  when  he  is  working. 

Vault  Space  and  Coupon-Booth  Lighting 
There  are  three  vaults  located  in  the  basement  of  the 
building.  As  it  was  undesirable  to  pierce  the  armor-plate 
walls  of  these  vaults  in  order  to  run  electrical  conduit  in  for 
lighting,  another  scheme  was  employed.  I'or  each  vault 
a  iio-volt  sub-feeder  cable  is  run  from  one  of  the  auxiliary 
risers,  located  in  the  basement,  to  a  sheet-steel  cabinet 
located  on  the  same  floor,  in  which  a  circuit-breaker  is  in- 
stalled. I'roni  the  circuit-breaker  service  wires  are  run  to 
a  receptacle  on  the  exterior  of  the  vault  walls  near  the 
vault  door.  Lamps  are  installed  inside  of  the  vault  and  arc 
connected  by  steel  conduits  to  a  receptacle  on  the  inner 
vault  wall.  When  it  is  desired  to  have  a  light  in  the  vault 
the  steel  door  is  opened  and  a  flexible  cord  is  used  to  con- 
nect the  receptacles  mentioned.  The  circuit-breaker  which 
is  installed  in  the  cut-out  cabinet  is  employed  to  open  the 
circuit  in  case  the  vault  door  closes  and  short-circuits  the 
flexible  cord  connecting  the  receptacles.  As  one  of  the 
vaults  has  two  doors,  one  main  and  one  auxiliary  door,  an 
alarm  system  is  installed  to  notify  the  bank  clerk  in  case 
he  fails  to  close  and  lock  both  doors. 

Coupon  booths  are  located  on  the  basement  floor  for  the 
use  of  patrons  of  the  vaults.  Each  booth  is  about  the  size 
of  a  public  telephone  booth,  and  is  lighted  by  two  lamps. 
One  lamp  is  supported  on  a  bracket  above  the  desk  pro- 
vided in  the  booth ;  the  other  lamp  is  held  in  a  screw- 
clamp  socket  beneath  the  desk  to  illuminate  the  space  below 
it  and  eliminate  any  shadow  which  might  conceal  valuable 
papers  dropped  on  the  floor.  The  circuit  supplying  both 
lamps  is  closed  by  a  door  switch  when  the  occupant  closes 
the  door. 

Service  Lvlet 
.\t  the  time  this  was  written  it  was  still  undecided 
whether  central-station  electrical  energy  would  be  pur- 
chased. In  any  case,  however,  a  connection  will  no  doubt  { 
be  made  with  the  outside  service  mains  in  Adams  Street 
through  the  curb  wall  to  a  sheet-steel  pull  box  located  on 
the  north  curb  wall  of  the  building.  As  planned,  twelve 
1,500,000-circ.  mil  cables  will  enter  the  pull  box  from  the 
back  near  the  top  and  make  a  right-angle  bend  and  einerge 
from  the  bottom  of  the  box.  The  cables  will  be  carried 
down  behind  a  curtain  wall  to  the  basement  floor  and  run 
through  the  floor  structure,  which  is  of  concrete,  to  out- 
lets located  above  and  back  of  the  switchboard.  Because 
of  this  construction  it  will  not  be  necessary  to  install  service 
switches  previous  to  the  cables'  entrance  above  the  switch- 
board. Five  of  the  cables  are  of  positive  polarity,  five  are 
negative,  and  two  are  neutral.  Two  empty  conduits  are  in 
place  as  reserve  for  future  equipment. 
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Switchboard 

The  switchboard,  which  is  located  on  a  gallery  in  the  sub- 
basement,  consists  of  polished  blue  Vermont  marble  panels 
and  stands  90  in.  high.  The  panels  extend  down  to  the 
floor  line  and  rest  on  channel  irons  securely  grouted  to  the 
floor.  Over  the  top  of  the  board  inclosure  is  a  0.125-in. 
sheet-steel  plate  to  which  the  down-coming  cables  are  fast- 
ened with  locknuts  and  bushings. 

•There  are  three  service  panels  in  the  center  of  the  switch- 
board, on  which  are  mounted  single-pole  service  switches, 
each  capable  of  carrying  1500  amp.  On  the  left  of  these 
panels  are  the  energ>--distributing  panels  for  the  motors 
installed  in  the  building,  and  on  the  opposite  end  of  the 
switchboard  are  the  lighting-distribution  panels.  The  distri- 
bution panels  are  equipped  with  feeder  switches  supplying 
the  circuits. 

On  the  main  service  panels  are  the  integrating  watt- 
hour  meters  for  recording  the  amount  of  energy  supplied 
for  public  lighting,  elevator  service  and  miscellaneous 
motors.  All  of  the  energy  supplied  to  the  bank  and  tenants 
is  measured  by  meters  installed  in  the  cabinets  on  the 
floors  from  which  they  receive  their  energy.  Separate  buses 
are  provided  for  light  and  motor  loads,  and  are  supported 
on  insulated  brackets  secured  to  the  angle-iron  frame  of 
the  switchboard,  so  that  no  portion  of  their  weight  comes  on 
the  switch  or  fuse  studs. 

Wire  Shafts  axd  Cut-Out  Cabinets 

From  the  switchboard  to  the  fourth  floor  there  are  no 
regular  wire  shafts  and  the  cables  are  carried  through 
auxiliary  shafts  which  are  connected  on  the  various  levels 
by  offset  conduits.  From  the  fourth  floor  up  there  are  four 
wire  shafts  located  on  each  floor  at  the  corners  of  the 
building  near  the  elevator  shafts.  The  feeder  cables  are 
brought  out  above  the  switchboard  and  are  carried  along 
the  ceiling  cjf  the  sub-basement  on  horizontal  supports 
hung  from  the  I-beams  overhead.  The  cables  are  run  paral- 
lel to  the  walls  of  the  building  to  the  auxiliary  shafts,  of 
which  there  are  four.  These  shafts  connect  with  the  main 
shafts  which  were  previously  mentioned. 

In  every  shaft  on  each  floor  are  cut-out  cabinets  con- 
taining fused  main-line  switches,  each  capable  of  carrying 
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the  total  amount  of  energy  supplied  from  its  respective 
cabinet.  In  addition  each  cabinet  contains  a  metering 
panel  which  measures  the  amount  of  energy  supplied  to  the 
tenants.  Plug-type  fuses  are  installed  in  each  office  circuit 
on  a  standard  type  fuse-terminal  board. 

The   construction   of   the   cabinets   is   interesting.      Each 
cabinet   is   made   of   No.    10    sheet    steel    and   contains   two 


compartments:  one  in  the  rear  about  10  in.  deep  to  contain 
the  necessary  connections  between  the  cables  and  the  panels, 
and  a  somewhat  shallower  compartment  in  the  front  for  the 
fuse,  meter  and  switch  panels.  A  large  door  opens  into  the 
front  compartment,  and  two  side  doors  open  into  the  rear 
wiring  compartment.  These  are  fitted  with  piston  bolts 
and  locks.    All  of  the  panels  in  the  building  are  of  the  same 
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type.  The  feeder  cables  enter  from  the  bottom  and  pass 
through  the  rear  compartment  only.  The  cabinets  are 
placed  in  the  shaft  opening  so  as  to  be  directly  over  the 
cables  which  are  to  supply  them  with  energy,  thus  avoid- 
ing any  bends  in  conduits  through  which  it  would  be  diffi- 
cult to  thread  the  feeders.  Each  branch  circuit  is  num- 
bered and  a  typewritten  directory  explaining  the  circuits  is 
placed  under  a  heavy  plate  of  glass  which  is  inclosed  in  a 
frame  on  the  front  door  of  the  cabinet.  A  wall  receptacle 
is  secured  on  the  face  of  each  panel  in  the  cabinet  to  facili- 
tate the  inspection  of  the  board.  Entrance  to  the  shaft 
space  where  the  cabinets  are  located  is  obtained  through 
wooden  doors  hinged  from  either  side  and  parted  in  the 
middle.     The  wiring  shaft  is  lined  with   fire  tile. 

All  of  the  cut-out  panel  boards,  with  the  exception  of 
those  used  for  public  lighting,  are  constructed  so  that  the 
energy  passing  through  any  circuit  or  combinations  of  cir- 
cuits may  be  measured  without  rearrangement  of  external 
wiring. 

Main  feeders  which  supply  the  cut-out  cabinets  are 
securely  anchored  at  their  upper  terminals,  and  are  sup- 
ported by  cable  racks  inclosed  in  sheet-steel  pull  boxes  at 
intervals  of  three  or  four  floors.  These  cable  racks  are 
built  of  heavy  strap  iron  hung  from  the  I-beams  at  the  back 
of  the  slot  in  the  floor.  At  no  point  do  the  cables  come  in 
contact  with  metal;  each  support  is  made  of  porcelain.  In 
addition  to  the  supi)orts  mentioned  the  cables  are  supported 
at  each  cabinet  by  porcelain  insulators.  The  feeders  in- 
side the  conduit  arc  gripped  at  intervals  by  split-knob  strain 
insulators. 

Feeders  for  Lamps  and  Motors 

Intsead  of  dividing  the  building  into  sections  by  floors 
and  feeding  each  section  from  a  midpoint,  as  is  usually 
done  to  improve  regulation,  the  various  sections  of  tenant 
lighting  are  fed  from  the  lowest  point  of  each  section,  and 
the  cross-section  of  the  feeders  is  designed  so  as  to  keep 
the  voltage  drop  at  a  minimum. 

Lighting  feeders  are  proportioned  so  that  with  all  of  the 
lamps  in  the  building  burning,  there  will  be  only  a  drop  of 
three  volts  between  the  main  switchboard  bus  and  each  of 
the  cut-out  cabinets,  measured  across  the  outside  legs  of  the 
three-wire   system.     The   loss  of  potential   across   any   one 
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of  the  l\vo-\vire   no-volt  circuits  from  the  cabinet  to  the 
farthest  lamp  will  not  exccetl   1.5  volts. 

Public  or  corridor  lighting  is  supplied  over  a  separate 
set  of  feeders  which  arc  also  carried  up  through  the  auxili 
ary  and  main  shafts  tlie  same  as  the  tenant  lighting  feeders. 
One  public  lightin;,'  fcedir  capable  of  feeding  all  of  the 
public  lamps  on  the  second,  fourth,  and  upper  floors  is 
carried  up  each  of  the  main  shafts.  From  this  feeder  sev- 
eral sub-feeders  are  run  to  the  distributing  centers.  Prac- 
tically all  of  the  public  lighting,  with  the  exception  of  the 
lighting  on  the  first  floor  and  that  in  the  banking  space 
on  the  second  tloor,  is  controlled  from  a  cut-out  cabinet 
located  on  the  thirteenth  floor. 

On  account  of  the  time  required  to  turn  on  public  lamps 
from  their  respective  floors,  it  ?was  decided  to  control  all 
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of  the  public  lamps,  with  the  exceptions  mentioned,  from 
the  thirteenth  floor.  This  floor  was  also  selected  because 
it  is  halfway  between  the  upper  and  lower  floors  thus 
controlled. 

On  each  floor  there  are  twelve  corridor  emergency 
lamps,  one  of  which  is  placed  at  each  corner  of  the  build- 
ing; the  remainder  are  spaced  at  equal  intervals  down  the 
corridor.  Stairway  lamps  are  also  used  as  emergency 
lamps.  These  lamps  are  fed  from  the  cut-out  cabinets 
which  are  nearest  them  on  their  respective  floors,  and  are 
controlled  from  the  thirteenth  floor.  Two  switches  are 
installed  in  each  of  the  cabinets  on  that  floor,  one  of  each 
set  controlling  all  of  the  lamps  below  the  thirteenth  floor, 
and  the  other  switch  controlling  the  lamps  on  the  thir- 
teenth floor  and  above. 

Practically  all  of  the  motors  installed  in  the  building  will 


be  operated  at  220  volts,  and  are  supplied  at  the  place  of 
installation  with  individual  circuit-breakers  and  fuse  panels 
enclosed  in  cabinets  similar  to  the  main  shaft  cut-out  cabi- 
nets. The  distributing  cabinets  which  supply  these  motors 
are  equipped  with  sub-feeder  switches  and  fuses  except  in 
the  case  of  elevator  cabinets,  which  are  equipped  with  cir- 
cuit-breakers. Two  sets  of  motor  feeders  arc  carried  up 
each  shaft  and  connect  with  sub-feeders  at  difFercnl  points 
which   feed  the  distributing  centers. 

In  the  sub-basement  there  will  be  eight  motors  installed 
with  an  aggregate  rating  of  155  hp;  in  the  sub-basement 
there  will  be  sixteen  motors  having  a  total  rating  of  233 
hp.  On  the  upper  floors  there  will  be  motor  units  as  fol- 
lows: Sixth  floor,  six  with  total  rating  of  5  hp;  seventh 
floor  two  with  total  rating  of  25  hp;  fourteenth  flcor, 
twelve  with  total  rating  of  35  hp;  attic,  seven  units  with  a 
total  rating  of  145  hp ;  pent  house,  fourteen  units  with  a 
total  rating  of  465  hp. 

Distribution  of  Circuits  for  Office  Lighti.ng 

From  the  cut-out  cabinets  on  the  various  floors  two-wire 
no-volt  lighting  circuits  are  carried  to  the  different  offices 
and  corridors  in  conduits,  none  of  which  is  less  than  0.75- 
in.  in  diameter.  In  laying  out  the  circuits  660  watts  was 
the  maximum  load  which  was  allowed  to  be  supplied  by 
of  the  branch  circuits. 

.At  each  outlet  is  a  pressed-steel  outlet  bo.\  of  the  knocK- 
out  type,  which  is  secured  to  the  conduit  ieediiig  it  with  a 
lock  nut  and  bushing.  The  ceiling  outlet  bixcs  have  an 
independent  support  aside  from  that  given  by  the  conduit 
This  support  consists  of  a  pipe  nipple  fastened  to  the  box 
with  a  lock  nut  and  bushing  which  extends  through  the 
floor  and  terminates  in  a  tee  which  rests  on  a  cross-bar 
that  transmits  the  weight  to  the  floor  arching. 

Where  direct  lighting  has  been  employed  instead  of  indi- 
rect, the  fixtures  are  designed  for  40,  60,  100  or  150-watt 
lamps  as  desired,  supported  in  sockets  adapted  to  the  fix- 
tures and  designed  by  the  Benjamin  Electric  Manufactur- 
ing Company  of  Chicago.  White-glass  shades  are  used  in 
most  cases. 

In  the  public  corridors  from  the  fourth  to  the  twentieth 
floors,  2o-amp  flush  receptacles  are  installed  every  50  ft 
on  one  side  of  the  hall  to  supply  energy  for  portable  elec- 
trical apparatus,  such  as  rotary  scrubbing  brushes. 

Teleph<jne  'and  Telegraph  Connections 
Telephone  and  telegraph  connections  in  a  building  of  the 
magnitude  of  this  one  are  of  interest.  The  service  mains 
of  the  Chicago  Telephone  Company  will  enter  the  build- 
ing on  the  west  and  are  run  along  the  ceiling  of  the  base- 
ment, exposed,  to  the  telephone  service  room,  which  is 
located  in  the  basement.  A  sheet-steel  thimble  is  set  in 
the  floor  of  the  service  room,  so  that  it  is  flush  with  the 
sub-basement  ceiling,  and  the  distributing  cables  are  run 
througlT  this  thimble  irtto  the  sub-basement,  where  they  are 
carried  along  the  ceiling  to  the  wire  shafts.  Similar 
thimbles  are  installed  in  each  wire  shaft  on  every  floor 
except  where  there  are  offsets  in  the  shafts. 

.\t  each  offset  thei'e  are  three  3-in.  conduits  and  two  2-in. 
conduits  connecting  the  shafts;  two  of  the  3-in.  conduits 
contain  the  Chicago  Telephone  Company's  cables ;  one  3-in. 
conduit  is  used  by  the  Chicago  Tunnel  Company  (operat- 
ing the  automatic  telephone  system),  and  the  2-in.  conduits 
are  used  for  telegraph  and  low-tension  cables.  The  tele- 
phone service  of  the  Chicago  Tunnel  Company  enters  the 
building  through  a  tunnel  connection.  The  cables  run 
exposed  along  the  sub-basement  ceiling  to  the  four  wire 
.shafts  mentioned  previously. 

F.xterior  Lighting 

Exterior  lighting  will  be  employed  on  the  parapet  and 

pent-hou.se  walls  as  well  as  at  the  La   Salle   Street  main 

entrance.     Along  the  parapet  walls,  spaced  at  intervals  of 

about  17  ft.,  are  ornamental  urns  supporting  frosted  glass 
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flobes  which  contain  tungsten  lamps.  Each  of  the  globes 
ocated  at  the  corners  of  the  building  contains  four  150- 
vatt  tungsten  lamps,  and  each  of  the  globes  along  the  side 
valls  contain  one  150-watt  lamp.  On  the  La  Salle  Street 
;ide  of  the  building  along  the  pent-house  walls,  are  hemi- 
ipherical  "bull's-eye"  lenses  spaced  6  ft.  center  to  center. 
Behind  these  lenses  are  250-watt  tungsten  lamps,  the  light 
Tom  which  is  reflected  toward  the  street  by  parabolic  re- 
lectors.  All  of  these  lamps  are  controlled  by  remote-control 
iwitches  which  are  operated  by  pilot  switches  located  on 
he  thirteenth  floor.  Over  the  piers  in  the  La  Salle  Street 
intrance  are  eight  ornamental  brackets.  All  of  these  fix- 
ures  were  designed  by  the  Acme  Chandelier  Company. 

Vacuum  Cle.aner  System 

For  the  purpose  of  cleaning  the  corridors,  oflice  suites 
ind  banking  spaces  a  vacuum-cleaner  system  will  be  in- 
italled  throughout  the  building.  Two  electrically  driven 
vacuum-cleaner  pumps  are  located  in  the  sub-ba6ement. 
iach  of  the  driving  motors  has  a  rating  of  25  hp  and  will 
)e  connected  by  a  silent  chain  drive  to  the  vacuum  pump. 
Dne  set  is  sufficient  for  ordinary  use  and  the  other  is  held 
n  reserve. 

Discharge  pipes  from  the  vacuum  pumps  are  run  to  the 
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^moke  breeching.  Suction  pipes  connect  the  pumps  with  a 
riveted  steel  tank  from  which  feeder  pipes  are  run  to  the 
various  distributing  centers  on  the  different  floors  of  the 
building.  Each  riser  is  clamped  to  the  beams  or  walls  at 
every  floor.  A  sufficient  number  of  outlets  is  provided  on 
every  floor  so  that  the  entire  floor  may  be  cleaned  with- 
out using  more  than  100  ft.  of  hose  from  each  outlet. 

Heating  Plant 

Four  Babcock  &  Wilcox  boilers,  each  having  about 
5000  sq.  ft.  of  heating  surface,  are  installed  in  the  sub- 
basement  to  generate  steam  for  heating  purposes.  Coal 
for  firing  the  boilers  may  be  obtained  from  two  sources — 
from  coal  cars  brought  to  the  building  through  the  tunnel 
of  the  Chicago  Tunnel  Company,  or  from  wagons  on  the 
street  above.  The  tunnel  will  be  utilized  for  bringing  in 
the  coal  supply  ordinarily  used,  in  which  case  the  cars  will 
be  run  into  the  building  through  the  tunnel  entrance  and 
will  be  raised  on  a  tunnel  lift  to  the  proper  level  from 
which  to  unload  into  the  main  receiving  hoppers.  When 
the  supply  of  coal  is  brought  to  the  building  in  wagons  it 
is  unloaded  through  manholes  in  the  sidewalk  into  four 
coal  storage  bunkers  below. 

The  handling  of  the  coal  after  delivery  presents  some 
interesting  features.    Running  parallel  to  the  firing  aisle  is 


an  endless  belt  conveyor,  which  takes  coal  on  its  upper 
travel  from  the  main  receiving  hoppers  near  the  tunnel  en- 
trance and  conveys  it  to  coal  hoppers  which  feed  the  stok- 
ers, and  to  the  au.xiliary  receiving  bin.  Only  part  of  the 
coal  carried  on  the  belt  will  be  delivered  to  the  stoker  hop- 
pers on  its  first  trip,  as  the  supply  brought  in  will  be  gen- 
erally much  in  excess  of  the  amount  required  for  normal 
tiring.  An  auxiliary  conveyor  running  parallel  to  the  first 
one  but  along  the  center  line  of  the  coal  bunkers,  receives 
coal  from  the  auxiliary  receiving  hopper  on  its  lower  travel, 
and  conveys  it  to  the  adjacent  coal  storage  bunkers  which 
communicate  with  the  street  manholes. 

From  the  coal  storage  bunkers  to  the  stoker  hoppers  the 
coal  brought  in  through  the  tunnel  and  the  coal  brought  by 
wagons,  is  conveyed  along  the  same  route.  The  construc- 
tion of  the  bunkers  is  such  that  the  coal  is  discharged  onto 
the  lower  travel  of  the  main  conveyor  and  is  carried  up 
to  the  hoppers  which  feed  the  stokers. 

Ashes  may  be  disposed  of  by  means  of  the  main  con- 
veyor. They  are  raked  from  the  ash  pits  under  the  grates 
onto  the  lower  travel  of  the  main  conveyor  and  are  deliv- 
ered either  to  ash  hoppers  located  above  the  main  coal  re- 
ceiving hoppers  near  the  tunnel  entrance,  or  to  auxiliary 
ash  hoppers  located  above  the  main  coal  receiving  hoppers 
near  the  tunnel  entrance,  or  to  auxiliary  ash  hoppers  near  a 
sidewalk  lift.  From  the  main  ash  hopper  the  ashes  can  be 
delivered  by  gravity  into  tunnel  cars,  and  from  the  auxili- 
ary' ash  hopper  the  ashes  can  be  delivered  to  a  telescoping 
ash  elevator  arranged  to  lift  the  ashes  and  discharge  them 
into  a  wagon  in  the  street.  By  the  arrangement  mentioned 
two  methods  of  coal  supply  and  ash  disposal  are  obtained, 
each  entirely  independent  of  the  other. 

The  main  conveyor  is  of  the  pivoted,  overlapping-bucket 
type  and  the  auxiliary  conveyor  is  of  the  gravity-discharge 
type.  On  vertical  runs  the  conveyors  are  encased  in  sheet- 
steel  casings  to  prevent  any  person  being  caught  in  them, 
and  also  to  avoid  spilling  the  contents  of  the  conveyors  on 
the  floors.  Each  conveyor  is  capable  of  delivering  40  tons 
of  coal  an  hour  at  a  maximum  speed  of  40  ft.  per  minute. 
Each  of  the  conveyors  is  operated  by  a  25-hp  motor,  and 
the  ash  lift  is  operated  by  a  5-hp  motor.  Each  motor  is 
furnished  with  a  starting  rheostat,  speed  controller  and 
circuit-breaker. 

Elevators 

There  will  be  twenty-four  electric  passenger  elevators  in 
the  building,  twelve  of  which  are  high-rise  elevators,  the 
remainder  being  low-rise  elevators  which  run  only  to  the 
fourteenth  floor.  The  building  has  been  constructed,  how- 
ever, so  that  the  low-rise  shafts  may  be  extended  to  the 
top  of  the  building  if  traffic  demands  the  change.  These 
elevators  are  manufactured  and  installed  by  the  Otis  Ele- 
vator Company.  The  motors  used  for  operating  the  elevat- 
ors are  of  the  one-to-one  gearless  traction  type,  each  hav- 
ing a  rating  of  35  hp.  Up-and-down  signals  are  used  on 
the  elevators,  both  for  informing  the  elevator  operator  and 
the  passenger.  The  energy  for  operating  the  signals  is 
supplied  by  small  motor-generator  sets  located  in  the  pent 
house  and  fed  from  the  public  lighting  feeders. 

In  addition  to  the  regular  elevators  mentioned  for  the 
use  of  all  occupants  there  are  two  private  elevators  for  the 
use  of  the  bank  employees  only,  which  operate  between  the 
vaults  in  the  basement  and  the  sixth  floor  only. 

There  are  three  hydraulic  sidewalk  lifts,  for  which  the 
water  pressure  is  maintained  by  electrically  driven  pumps. 
One  of  these  lifts  has  its  plunger  cylinder  interchangeably 
connected  with  a  high-pressure  or  a  low-pressure  pump  so 
that  an  abnormally  heavy  load  may  be  lifted  when  desired. 

Ventilation  and  Refrigeration 
Ventilation  is  maintained  by  electrically  driven  inductive 
and  exhaust  fans.    The  former  are  located  in  the  sub-base- 
ment; there  are  eight  in  all  having  a  total  rating  of  112  hp. 
Seven   exhaust  fans  having  a  total  rating  of  145  hp  are 
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locatcci  ill  ilic  attic.  I  «n  nilit-r  exhaust  fans  arc  locatcil  in 
the  pent  lunKsc  and  have  a  total  rating  of  55  hp. 

Before  tile  air  is  admitted  to  tiic  ventilating  shafts  it 
passes  through  air-washing  chambers  in  which  there  is  a 
continual  shower  of  water  which  removes  the  dust.  The 
water  is  pumped  by  three  electrically  driven  air-washing 
pumps  having  a  total  rating  of  6  hp.  The  illumination  in 
tliesc  rooms  is  soincwhat  different  from  that  ordinarily  useil 
in  such  cases.  Instead  of  placing  the  lamps  on  the  outside 
of  the  room  and  arranging  them  so  that  their  light  is  re- 
flected through  a  glass  inspection  door  into  the  air-washing 
chamber,  the  lamps  are  placed  inside.  They  are  supported 
from  the  ceiling  in  marine  sockets. 

Refrigeration  for  cooling  the  drinking  water  in  the  build- 
ing is  furnished  by  an  absorption  system. 

The  Thompson-Starrett  Company  is  the  main  contractor 
for  the  building  construction,  L.  K.  Comstock  &  Company 
having  the  sub-contract  for  the  electrical  work. 


Letter  to  the  Editors 

Furthering  Electrical  Invention 

To  I  he  Editors  of  the  Electrical  World: 

SiKs: — There  is  no  more  important  subject  before  the 
electrical  industry  to-day  than  tlie  solution  of  its  inventive 
problems.  At  the  present  time  these  problems  present 
themselves  in  a  haphazard  manner  to  a  few  individuals. 
These  men  may  not  themselves  have  the  inventive  faculty, 
and  so  years  go  by  before  a  genuine  inventor  notices  the 
difliculty  and  solves  it. 

But  supposing  on  the  other  hand  that  engineers,  electri- 
cians and  others  would  give  publicity  through  the  columns 
of  your  paper  to  the  difficulties  encountered  by  them  in 
their  practice.  Even  if  only  one  out  of  the  thousands  of 
your  readers  should  create  an  improvement  over  existing 
methods,  progress  in  the  art  would  be  that  much  furthered. 
Xo  more  important  topic  for  discussion  in  your  cohnnns 
can  be  imagined  than  this,  which  would  aid  in  an  acceler- 
ated progress  of  the  electrical  industry.  Compared  with 
the  present  practice  how  much  better  would  it  be  if  the 
needs  and  problems  now  known  to  a  few,  could  be  spread 
before  the  hosts  of  your  readers,  thus  letting  all  combine 
in  hastening  development. 

To  open  the  subject,  here  are  a  few  inventive  problems 
which  have  come  to  the  writer's  attention  as  apparently 
still  awaiting  solution. 

1.  \\'hile  inspecting  a  house  with  regard  to  renting  it. 
we  found  the  laundry  table  on  fire,  and  tlie  maid  tied.  The 
incendiary  (an  electric  flat-iron)  stood  in  the  midst  of  the 
conflagration.     A  word  to  the  wise  is  sufficient. 

2.  Engineers  complain  of  the  undue  jerking  of  rotors 
at  starting,  especially  in  hoisting  machinery. 

3.  How  much  longer  must  we  endure  the  test  clicks 
heard  by  the  calling  subscriber  while  waiting  for  the  called 
party  ? 

4-  People  still  steal  electrical  energv-  by  by-passing  the 
meter. 

5.  An  electric  motor  starter  seems  to  say,  "I  am  doing 
the  best  I  can,"  which  isn't  very  much  in  the  opinion  of 
buyers  and  users. 

6.  Electric  connectors  are  coming  to  be  known  as  devices 
which  will  hold  wires  connected  except  when  thcv  inad- 
vertently pull  asunder. 

7.  I  searched  the  shops  for  an  electric  massage  vibrator, 
but  refused  to  buy  any  as  I  suspected  that  the  noise  thev 
made  would  be  more  injurious  to  my  wife's  nerves  than  the 
good  they  could  ever  do  to  her  circulation  bv  massage. 

8.  When  I  learned  that  people  often  broke  their  wrists 
by  the  kick  of  the  starting  crank  on  automobiles,  I  lost  mv 
desire  to  buy  that  kind,  as  a  lost  wrist  means  lost  business. 


An     electrical     invention     might     assist     in     solving     this 
problem. 

(J.  So  longer  docs  the  motorman  on  a  trolley  car  have 
to  leave  his  |)latforni  to  actuate  the  track  switches,  as 
once  thought  necessary.  But  apparently  he  must  still  leave 
his  car  to  telephone  at  a  post,  to  actuate  the  block  signal 
switch,  to  get  his  lunch  pail  from  a  wayside  house,  and  to 
replace  trolley  wheels  which  have  left  the  wire. 

10.  An  automatic  oiler  suitable  for  trolley  wheels  is 
needed. 

11.  Some  way  should  be  devised  of  electrically  consum- 
ing all  the  zinc  in  batteries,  so  that  practically  no  stubs 
shall  remain. 

I-'.  .\n  invalid  remarked  to  me  that  he  was  obliged  to 
refuse  the  use  of  an  ozonizer  on  account  of  its  noise. 

13.  Can  any  one  explain  why  the  inoperative  air-escape 
valve  on  steam  radiators  continues  in  use?  By  wrong- 
fully locking  in  the  air,  it  causes  the  room  to  remain  cold 
although  there  is  steam  in  the  pipes.  Some  electrical  engi- 
neer may  have  the  needed  extra  ingenuity  for  inventing 
a  reliable  automatic  air-escape  valve. 

14.  Electrically  transmitted  pictures  for  illustrating  dis- 
tant news  events  are  now-  a  fact  to  a  limited  extent.  The 
fascination  of  this  field  lies  in  an  attempt  to  transmit  such 
visions  as  readily  as  the  words  are  carried,  even  if  the 
apparatus  is  more   intricate. 

15.  Once  the  automatic  telephone  system  was  declared 
only  theoretically  possible;  later,  the  first  installation  was 

"laughed  at;  and  now  it  is  receiving  serious  inventive  de-    . 
velopment.     Only  men  who  can  imagine  a  hundred  things 
being  done  simultaneously  or  in  quick  succession,  should 
enter  this  field.     It  now  only  needs  reduction  to  simplicity 
as  compared  with  present  apparatus. 

16.  "Turn-down"'    electric    lamps   have    not    appeared  in 
general  use,  although  many  electric-light  companies  forget,   ■ 
however,  that  a  few  million  people  prefer  a  small  light  in   :! 
their  bed-rooms  over  night.  i 

17.  The  telephone  mouthpiece  is  certainly  more  unhy- 
gienic than  the  old  public  drinking  cup,  as  far  as  germs, 
dangerous  to  the  lungs,  arc  concerned.  If  an  acceptable 
substitute  were  invented,  boards  of  health  would  feel  called 
upon  to  require  its  use. 

18.  A  watchman's  clock  is  needed  that  cannot  be  tamp-  ,. 
ered  with  by  dishonest  watchmen. 

19.  One   feature  in  which  the  electric  vehicle  needs  to  , 
copy  the  gasoline  automobile  is  in  its  ability  by  being  able 
to  be  charged  with  electricity  as  quickly  as  one  can  fill  a  . 
tank  with  gasoline. 

20.  There  is  a  market  for  an  invention  to  render  it  im- 
possible for  the  elevator  man  to  start  his  car  until  he  has 
closed  the  door.  A  proposed  device  is  so  complex  as  to 
lead  to  delays. 

21.  An  improved  device  would  be  welcome  for  over- 
coming the  troubles  of  ice,  etc..  on  trolley  wires. 

22.  An  attempt  is  being  made  to  produce  a  more  prac- 
tical means  of  quickly  splicing  wires. 

23.  The  cord  length-adjuster  for  electric  reading  lamps 
in  homes  and  oflices,  consisting  of  a  ball  with  holes  or 
slots,  is  not  popular,  for  a  layman  dislikes  the  tedious 
mechanical  operation  needed  for  lengthening  or  shortening 
the  height  of  the  lamp. 

24.  Can  telephone  engineers  not  invent  a  more  effective 
way  than  the  "howling"  one  for  calling  attention  when  a 
telephone  has  been  left  ofT  its  hook  inadvertently.  The 
neglectful  individual,  it  most  usually  happens,  is  out  of 
hearing  distance. 

25.  Some  simple  device  that  could  be  operated  by  any 
one.  as  a  substitute  for  hand  manipulation  in  resuscitation 
cases,  would  be  a  valuable  adjunct  to  every  central  station, 
for  it  is  next  to  impossible  to  remember  rules  any  length 
of  time  without  the  aid  of  a  device  for  carrying  out  those 
rules. 

Washington.  D.  C.  Edward  P.  Thompson'. 
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reparing  the  St.  Louis  System  to  Receive  Keokuk 
Waterpower 

To  parallel  a  local  6o,ooo-k\v  steam  plant  with  a  hydro- 
ectric  station  150  miles  away  is  no  small  task  in  the  case 
i  a  city  the  size  of  St.  Louis.  On  Jime  28  the  Union  Elec- 
ic  Light  &  Power  Company,  of  that  city,  synchronized 
)r  the  first  time  with  the  Mississippi  River  Power  Com- 
iny's  plant  at  Keokuk,  and  during  an  initial  period  of  two 
inutes  received  1800  kw  from  the  water-power  develop- 
ent.  Before  thus  attempting  to  operate  in  parallel  with 
eokuk  the  electrical  department  of  the  central-sation  com- 
iny  had  conducted  some  very  thorough  tests  on  the  relation 
E  the  two  systems  with  a  view  toward  such  interconnected 
leration. 

As  the  system  of  the  Union  company  was  all  properly 
beled  and  tagged  to  show  phases  and  corresponding  con- 
jctors.  the  attention  of  the  electrical  department  was 
ipecially  directed  to  the  equipment  in  the  new  receiving 
ibstation  (described  in  these  columns  May  31,  1913)  and 
I  the  cables  connecting  this  station  with  the  existing 
ectric-service  system. 

First  of  all  a  test  was  run  on  the  conductors  and  sheaths 
f  the  latter  cables  to  ascertain  the  continuity  of  the  feed- 
's, to  test  for  grounds,  and  also  to  "phase  out."  This  test 
as  carried  out  with  direct  current.  The  cables  were  then 
ibjected  to  a  gradually  rising  alternating-current  poten- 
al,  the  maximum  value  of  which  was  set  at  the  normal 
orking  voltage.  By  this  test  it  was  purposed  to  bring  out 
ny  faults  which  might  exist  in  the  cables  due  to  faulty 
isulation  or  leakages.  Finally  one  end  of  the  cables  was 
Dnnected  to  the  Keokuk  receiving  substation  and  the  other 
nds  tested  out  for  the  proper  phase  rotation  with  the  gen- 
rator  busbars  of  the  St.  Louis  company's  system. 
Three  methods  were  employed  in  this  test  in  order  that 
lere  might  be  no  doubt  left  as  to  the  proper  connections, 
'hasing-out  transformers,  synchroscopes  with  lamps,  and 
/nchronizing  lamps  were  used.  The  preliminary  tests 
roved  correct  and  the  two  systems  were  successfully 
aralleled  during  the  short  initial  period  above  mentioned 
-long  enough  to  show  that  everything  was  satisfactory. 
On  June  30  two  12,000-kw  2q-cyc!e  turbo-generators  at  the 
ishlcy  Street  station  of  the  Union  FLlectric  Light  &  Power 
ompany  were  operated  in  parallel  with  Keokuk  from  7 :25 
.  m.  until  II  p.  m.  During  that  time  from  8000  kw  to 
0,000  kw  was  received  from  the  hvdroelectric  plant  at 
kCokuk.  On  the  following  day  two  turbogenerators  were 
gain  operated  in  parallel  with  Keokuk  from  6:05  a.  m. 
mil  II  p.  m,.  15.000  kw  being  this  time  received  from  the 
.ater-power  station  and  9000  kw  generated  by  the  steam- 
iirbine  unit  at  Ashley  Street.     Since  that  date  the  Keokuk 

■  ater-power  plant  and  the  St.  Louis  steam-generating  sta- 
ion  have  been  operating  in  parallel  from  6  a.  m.  until  11 

■  m.  each  day. 

From  15.000  kw  to  18,000  kw  is  supplied  bv  the  Union 
ompany  at  the  present  time  to  the  United  Railways  Com- 
any.  of  St.  Louis,  during  its  peak  load  so  that  the  steam 
enerating  equipment  which  was  formerly  usei^  to  supply 
lis  energy  may  operate  at  a  better  load-factor.  During  the 
iiKvay  company's  largest  peak  load,  which  comes  from  7 
•  m.  to  8  a.  m.,  all  of  the  transformers  which  ordinarilv 
•ipply  the  Union  company  with  energy  from  Keokuk  are 
sed  to  furnish  the  railway  company  with  energy.     Simi- 


larly duruig  the  evening  peak  load,  the  railway  company  is 
fed  entirely  from  Keokuk.  This  arrangement  is  permissible 
as  the  Union  Electric  Light  &  Power  Company  is  allowed  to 
use  energy  from  the  hydroelectric  line  at  any  time  it  de- 
sires, as  long  as  the  peak  load  supplied  does  not  exceed 
22,000  kw. 

Most  of  the  parallel  operation  up  to  the  present  time  has 
been  for  the  purpose  of  ascertaining  what  combination  of 
hydroelectric  and  steam-generated  energy  will  give  the 
most  economical  operation  of  the  central  station  in  St. 
Louis.  Up  to  this  writing  the  lighting  circuits  have  been 
supplied  with  energ)-  from  Keokuk  only  once  since  hydro- 
electric service  has  been  available  in  St.  Louis.  Regular 
service  relations  with  the  Mississippi  River  Power  Com- 
pany will  commence  Aug.  i. 


Rapid  Rehabilitation  Work  at  Shreveport,  La. 

Supplying  the  business  section  of  a  city  of  35.000  popu- 
lation with  electrical  energy  for  all  purposes  within  six  or 
seven   hours  after  its  plant   had  been   almost  destroyed  by 


FIG.     I FRONT    VIEW    OF    MAIN    SWITCHBOARP    ANP    23OO-VOLT 

CONSTRUCTION   AT  SHREVEPORT,  LA. 

fire  was  the  recent  feat  of  the  electrical  department  of  the 
Southwestern  Gas  &  Electric  Company  at  Shreveport,  La. 
This  disaster  occurred  after  the  same  plant  had  been  par- 
tially disabled  by  another  accident  a  few  days  before. 

During  the  afternoon  of  Feb.  26  last  the  station  was  dis- 
abled by  the  collapse  of  the  structural  steel  framework  of 
a  60-ft.  tile  roof  covering  an  extension  of  the  engine  room 
then  in  course  of  construction.  Fifty-nine  men  were  buried 
beneath  the  tons  of  twisted  trusses  and  crumbled  brick  and 
tile  of  the  walls  and  roof.  With  the  exception  of  one  negro 
all  escaped  with  only  minor  injuries.  In  falling,  one  of  the 
roof  members  tore  away  a  portion  of  the  old  engine-room 
wall  which  had  been  left  standing  to  shelter  the  switch- 
board while  the  extension  was  being  built.  This  exposed 
the  board  but  by  next  morning  a  temporary  wooden  en- 
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closure  liail  been  liuilt  ;iruiind  tlu-  weallier  sides,  and  the 
l)laMl  was  placed  in  operation. 

The  reconstruction  of  tlie  extension,  designed  to  house 
the  largest  gas-engine  set  in  the  Southwest,  was  at  once 
hegun,  and  was  about  cojnpleled  on  March  13,  when  the 
plant  had  a  second  bad-luck  visitation,  this  time  by  a  fire 
resulting  from  a  short-circuit  on  the  iiigh-tension  ihni- 
phase  motor  circuit. 

The  "short"  occurred  shortly  before  seven  o'clock  in  the 
evening  of  a  wet,  dismal  day,  the  flash  at  the  board  ignit- 
ing the  temporary  wooden  shelter,  from  which  the  fire 
<|uickly  spread  throughout  the  engine  room,  in  ntie  corner 
of  which  the  board  was  located,  putting  out  of  conunission 
all  but  one  of  the  plant's  four  generating  sets.  Three  48- 
in.  belts  driving  as  many  generators,  two  40-kw  exciters 
and  one  400-kw  generator  were  destroyed  inside  of  ten 
minutes.  Altogether  the  whole  fire  lasted  not  more  than  a 
quarter  of  an  hour. 

The  engine  room  had  not  cleared  of  smoke  before  the 
local  staff  "got  busy."  Hunting  up  all  the  scrap  belting 
they  could  find  they  managed  to  splice  one  of  the  three 
belts,  which,  fortunately,  was  only  half  burned;  and  by 
three  o'clock  of  the  morning  of  March  14.  seven  hours  after 
the  fire  two  three-phase  motor  circuits  were  working,  while 
by  ten  o'clock  in  the  forenoon  all  lighting  circuits  were  in 
service  the  demand  being  met  by  the  one  belt-driven  gener- 
ator and  a  750-kw  direct-connected  generator.  The  latter 
was  the  only  piece  of  machinery  not  affected  by  the  accident. 

The  only  instrument  left  in  the  plant  was  a  300-anip  oil 
switch,  and  through  this  and  a  set  of  buses  installed  on  two 
poles  set  up  in  the  alley  adjoining  the  station  the  entire 
city  was  served.  In  the  meantime  a  contract  had  been 
placed  in  Dallas  for  a  new  switchboard,  and  new  belts  were 
ordered  from  Chicago.  On  an  emergency  order  these  belts 
were  shipped,  received  and  fitted  and  the  three  generators 
put  in  service  on  March  19. 

The  specifications  and  drawings  of  the  new  board  in- 
cluded five  looo-kw  generator  panels,  four  three-phase  cir- 
cuit panels,  nine  single-phase  circuit  panels,  and  four  ex- 
citer panels.  The  board,  illustrated  herewith,  is  of  tlu- 
remote-control    hand-operated    type    and    contains    modern 


FIG.    2 REMOTE-CONTROL    EQUIPMENT    0\    THE    230()-V0LT 

CIRCUITS    AT    SMREVEI'ORT,    L.\. 

instruments  and  protective  devices,  each  panel  benig 
equipped  with  indicating  and  recording  wattmeters,  alter- 
nating-current vohmeter  and  ammeter  and  time-relav  non- 
automatic  oil  switches. 

The  manufacturer  guaranteed  to  ship  the  board  within 
two  weeks  of  receipt  of  complete  specifications  and  draw- 
ings, and  completed  the  feat  of  delivering  it  f.o.b.  Sche- 


Mict.idy,  April  12,  twenty-one  days  from  the  date  of  the 
order.  It  was  received  in  Shreveport  eight  days  later, 
April  19,  only  thirty-three  days  after  the  order  had  been 
placed. 

.\o  titne  was  lost  in  setting  up  the  board  at  the  plant  and 
within  three  months  from  the  date  its  plant  was  almost 
conipirtely  wrecked  the  Southwcstcni  Gas  &•  I'".lectric  '  fiiii- 
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pany  was  giving  Shreveport  patrons  regular  and  satisfac- 
tory service.  Mr.  J.  E.  Cowdes  is  superintendent  of  the 
electrical  department  of  the  company  and  directed  both  the 
emergency  relief  measures  and  the  rehabilitation  work 
described. 


Reliability  of  Very  Large  Boilers 

In  thf  case  of  very  large  boilers  such  as  ;he  2365-hp  units  employed  by 
the   Detroit  Edison  Company,  are  the  advantages  of  higher  efficiency  and 
increased  simplicity  sufficient  to  olTsct  the  proportionately  greater  chances 
tor  breakdown  due  tu  failure  of  some  minor  part  withdrawing  the  ' 
liniler    from    service.'  O.    H. 

With  the  big  boilers  at  Detroit  test  efficiencies  of  81  t'  ;. 
per  cent  have  been  obtained  on  bituminous  fuel,  which  iS' 
probably  the  most  efficient  operation  ever  achieved  under 
practical  plant  conditions.  These  2365-hp  Stirling  boilers 
have  been  drawn  upon  for  outputs  equivalent  to  10,000  kw 
;iik1  11,000  kw  of  turbine  load.  Ordinarily  they  are  run  .'i 
from  7000  kw  to  8000  kw,  being  operated  in  pairs  to  supply 
.■-team  to  a  fully  loaded  14,000-kw  turbine.  After  eighteen 
months'  experience  at  Detroit,  the  verdict  there  is  that 
these  large  boilers  are  more  reliable  than  the  turbines  with 
the  latter's  numerous  auxiliaries,  for  a  small  accident  to  any 
cine  of  the  latter  will  put  the  prime  mover  out  of  commis- 
sion. The"  large  double-fired  boilers  can  be  operated  with 
tile  stoker  on  only  the  one  side,  at  a  decrease  of  only  40  per 
lent  in  output.  Boilers,  it  is  added,  are  not  "lost''  as  quickly 
.IS  prime-mover  apparatus,  for  possible  causes  of  failure 
.iround  a  boiler  can  be  reduced  to  a  minimum  by  frequent 
and  painstaking  inspection.  Of  course  the  tubes  nearest 
the  fire  are  most  likely  to  fail,  but  an  occasional  bagged  tubs 
can  be  discovered  in  the  first  row  by  rubbing  with  the  hand; 
at  the  time  of  inspection.  These  have  not,  however,  necessi- 
tated shutting  down  the  boilers  on  emergency  calls.  Sev- 
eral other  companies  have  used  large  boilers  with  success 
although  the  fact  that  there  are,  on  the  other  hand,  a  nam 
her  of  comparatively  large  stations  recently  completed  01 
now  under  construction  in  which  the  usual  battery  of  smal 
steaming  units  has  been  provided,  is  evidence  that  the  casi 
of  the  big  boiler  is  not  even  yet  altogether  proved  in  th' 
minds  of  all  engineers. 
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(ienerators,  Motors  and  Transformers 

High-^peed  Direct-Current  Generators. — Maurice  Le- 
iLANC. — The  author  emphasizes  the  great  progress  made  in 
ecent  years  in  the  manufacture  of  special  steels  like  nickel 
iteels  and  nickel-chromium  steels  which  when  used  in  the 
:onstruction  of  rotating  machinery  make  possible  higher 
,peeds  and  smaller  dimensions.  The  author  first  discusses 
he  actual  limits  of  the  tangential  speeds  of  rotors  and 
:omniutators.  For  the  rotor  he  limits  the  maximum  tan- 
jential  speed  to  120  meters  per  second,  for  the  commutator 
0  60  meters  per  second.  He  then  takes  up  the  construction 
)f  machinery  of  high  angular  and  tangential  speed  and 
:niphasizes  that  in  order  to  build  a  commutator  machine 
vith  higher  angular  speed  a  method  of  cooling  the  com- 
nutator  segments  and  brushes  must  be  devised  which  is 
ar  more  effective  than  ventilation.  The  article  is  to  be 
:ontinued.    La  Lumicre  Elec,  July  5,  1913. 

Potv:cr-F actor  of  Three-Phase  Motors. — P.  Sauvage. — 
\n  article  illustrated  by  diagrams  on  the  difficulty  of  dcter- 
nining  the  power-factor  of  a  three-phase  motor,  the  dif- 
erent  phases  of  which  are  unequally  loaded  in  spite  of 
iquality  of  the  voltages.  In  this  case  the  motor  has  really 
hree  power-factors.  It  is  shown  that  in  this  case  the  usual 
nethod  of  calculation  yields  very  inaccurate  results.  An 
xact  method  of  determining  the  three  power-factors  is 
;iven.  .A  suggestion  is  made  that  the  definition  of  the 
lower-factor  should  be  revised  in  the  standardization  rules 
if  the  German  Association  of  Electrical  Engineers. — Elck. 
'eit.,  June  19,  1913. 

Combination  of  a  Commutator  Motor  with  an  Induction 
\Iotor. — P.  Ehrmann. — The  conclusion  of  his  mathemat- 
cal  article  illustrated  by  diagrams  on  the  "operation  and 
he  applications  of  the  Leblanc  exciter."'  The  author  gives 
he  vector  diagram  of  the  operation  of  an  induction  motor 
xcited  by  a  three-phase  commutator  motor  connected  in 
ascade.  Two  principal  methods  of  operation  are  dis- 
ussed.  The  author's  method  permits  an  easy  deterniina- 
ion  of  the  slip  and  the  power-factor  of  the  induction  motor 
or  any  load  of  the  induction  motor  and  for  any  displace- 
iient  of  the  brushes  of  the  exciter.  A  diagram  is  given 
vhich  shows  how  the  use  of  such  a  commutator-motor  ex- 
iter  raises  the  curve  which  represents  the  power-factor  as 

function  of  the  load  for  various  speeds  of  the  exciter. — 
.0  Lumicre  Elec,  June  21,  1913. 

Undulating  Currents. — L.  Barbillion. — The  author  first 
ives  the  general  formulas  for  undulating  currents  (ob- 
ained  by  the  superposition  of  alternating  current  over  di- 
ect  current)  and  then  discusses  in  detail  the  operation  of 

direct-current  motor  by  undulating  currents.  The  sepa- 
ately  excited  motor  is  first  discussed  and  the  series  motor 
5  next  taken  up. — La  Lumicre  Elec.  June  28,  1913. 

Lamps  and  Lighting 

flicker  Photometer.— H.  C.  Stevens.— Lord  Rayleigh 
as  suggested  the  possibility  that  the  "physiological  proe- 
ms'' which  affords  the  common  basis  by  which  colored  and 
ncolored  lights  are  measured  by  means  of  the  flicker  phe- 
omenon,  is  the  iris,  or  the  contraction  of  the  iris  when 
xposed  to  bright  light.  From  this  viewpoint  the  flicker 
djustment  would  he  complete  when  the  iris  has  no  ten- 
dency to  alter  under  the  alternating  illumination.  This 
lypothesis  is  susceptible  of  an  experimental  test.     By  the 


snnple-  expedient  ul  paralyznig  vvilh  atropm,  an  ins  is  se- 
cured which  is  entirely  immobile  in  the  presence  ul  lights 
of  different  intensities.  If  the  flicker  phenomenon  persists 
in  an  eye  with  a  paralyzed  iris,  obviously  some  ojher  physi- 
ological process  must  be  sought  as  the  cause  of  the  phe- 
nomenon. An  experiment  was  made  in  which  the  irises 
of  both  eyes  of  the  author  and  those  of  C.  D.  Livingstone 
were  paralyzed  with  a  solution  of  homatropine  sulphate. 
When  the  pupil  ceased  to  change  in  size  with  changing 
intensities  of  light,  the  flickering  fields  was  observed 
through  the  tube  of  their  apparatus  with  each  eye  sepa- 
rately, the  rate  of  the  motor  which  caused  the  flicker  to 
disappear  was  determined.  Under  these  conditions  the 
appearance  of  the  flicker  was  not  changed  in  any  observ- 
able particular  from  the  appearance  of  the  flicker  to  the 
normal  eyes.  All  degrees  of  flicker  remained  as  before 
the  atropine  was  placed  in  the  eyes,  and  it  is  to  be  noted 
also  that  the  disagreeable  quality  of  the  coarse  flicker  per- 
sisted undiminished.  Moreover  the  numerical  results  ob- 
tained for  each  eye  and  for  each  observer  agree  very  well 
among  themselves. — Philos.  Mag.,  July,  1913. 

Storage  Battery  Lighting  of  Railway  Trains. — Wilcke. 
— The  pure  storage  battery  system  of  lighting  railway  cars 
is  now  finding  continually  increasing  favor  with  the  Prus- 
sian railways.  Each  car  is  equipped  independently  with  a 
storage  battery,  which  is  recharged  at  charging  stations 
provided  at  intervals.  The  equipment  of  each  car,  the 
arrangement  of  the  charging  system,  and  the  equipment 
of  the  charging  stations  are  discussed.  It  is  emphasized 
that  with  this  system  the  light  is  uniform  without  any  fluc- 
tuations. The  manufacture  of  metallic-filament  lamps  has 
made  so  much  progress  that  the  constant  vibration  of  the 
car  affects  neither  the  uniformity  of  the  light  nor  the  life 
of  the  lamps.  With  the  careful  equipment  chosen  there  is 
no  danger  of  short  circuits.  The  careful  treatment  which 
the  storage  batteries  need  is  assured  since  on  each  charg- 
ing station  the  batteries  are  handled  by  expert  attendants, 
their  behavior  is  observed  during  charging,  and  the  condi- 
tion of  the  acid  is  tested. — Elek.  Kraftbet.  tt  Bahnen,  June 
24,  1913. 

Generation,  Traiismission  and  Distribution 

Large  High-Tension  Networks. — August  Petri. — In 
three-phase  stations  a  power-factor  of  0.8  is  usually  as- 
sumed and  when  the  power  plant  of  Belgard  was  erected, 
which  supplies  energy  over  a  very  large  agricultural  dis- 
trict, it  was  assumed  that  a  power- factor  of  0.7  would  be 
normal.  The  length  of  the  lines  first  erected  was  1000  km 
(600  miles).  When  the  transmission  line  was  extended 
the  situation  changed  completely  so  that  as  a  result  of  the 
capacity  of  the  15,000-volt  line  of  1830  km  (iioo  miles) 
and  of  the  43,000-volt  line  of  120  km  (72  miles)  the  load 
factor  is  now  not  less  than  0.8  during  the  day.  Usually  it 
is  about  0.9  and  increases  to  unity  for  a  certain  load,  de- 
creasing again  when  the  load  increases  further.  Control 
measurements  showed  that  this  result  is  due  to  the  capa- 
city of  the  long  transmission  line  and  not  to  any  errors  of 
measurements.  In  the  same  plant  the  earth  current  in  the 
case  in  which  one  phase  is  earthed  was  measured.  The 
measurements  were  made  for  different  lengths  of  the  line 
and  with  the  increasing  voltages.  The  results  are  given 
in  Fig.   I,     For  the  whole  network  of  15,000  volts  with  a 
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k-iigtli  iif  1800  km  (1080  miles)  the  earthing  current  was 
7S  amp.  I'his  is  nf  importance  tu  dcciilc  the  qiii'Slioii 
whether  the  automatic  circuit  breakers  will  immediately 
operate  when  a  line  should  break  and  fall  on  the  earthed 
protective  ring.  The  circuit  breakers  in  the  plant  in  ques- 
tion operate  at  36  amp.  so  that  according  to  the  diagram  the 
circuit  breakers  will  operate  with  certainty  if  800  km  (480 
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FIG.    I — EARTH    CURRENT    WITH    ONE    PHASE    GROUNDED 

miles)  are  connected.  Further  experiments  showed  that 
whether  tlie  earth  resistance  is  greater  or  smaller,  is  of 
little  importance  for  the  earthing  current. — Elek.  Zeit., 
June  19,  1913. 

Sectionalizing  De'Accs  for  Central  Stations. — 1'".  Hei-- 
PENSTALL. —  The  author  thinks  that  to  take  care  of  the  two 
opposing  problems  of  reliability  of  supply  and  low  cost  of 
operation  in  central  stations  some  system  of  sectionalizing 
should  be  applied,  and  describes  various  systems  for  this 
purpose. — London  Electrician,  June  20  and  27,  1913. 

Exhaust  Steam. — F.  L.  Richter. — An  illustrated  article 
on  the  utilization  of  exhaust  steam  in  turbines. — Elek. 
Zeit.,  June  19,  191 3. 

Traction 

Direct-Current  Shnnt  Motors  for  Mountain  Rail'ways. — 
Keutener. — In  order  to  recuperate  energy  in  running 
down  grates,  the  Prussian  State  Railways  made  experi- 
ments some  years  ago  with  motor  cars  operated  with  a 
direct-current  shunt  motor,  but  the  results  were  not  satis- 
factoo'  largely  on  account  of  difficulties  of  speed  regula- 
tion, etc.  The  Siemens-Schuckert  Co.  has  worked  out  a 
new  system  with  a  compound  motor  on  a  motor  car  which 
permits  satisfactory  recuperation  of  energy  down  grades. 
The  feature  is  the  use  of  a  single  compound  motor  in  con- 
nection with  storage  battery,  the  two  halves  of  which  are 
operated  in  series  of  parallel.  Eight  of  the  fourteen  con- 
troller positions  are  for  parallel  operations  and  six  for 
series  operation.  The  four-pole  compound  motor  has  four 
commutation  poles,  the  windings  of  whicli  are  supplied  with 
the  armature  current.  The  shunt  winding  is  divided  into 
two  parts  and  each  half  is  connected  to  one-half  of  the 
battery.  The  motor  has  a  rating  of  230  hp  and  is  air- 
cooled.  Not  only  recuperation  of  energy  is  possible  but 
there  are  other  advantages  on  mountain  roads.  For  every 
position  of  the  controller  the  speed  is  practically  independ- 
ent of  grades  or  curves.  This  permits  a  very  exact  formu- 
lation of  the  schedule  and  of  exact  rules  as  to  the  con- 
troller positions  to  be  used  on  the  different  portions  of  the 
road  in  order  to  maintain  the  schedule  and  obtain  economy 


1)1  oi)cration.  Details  are  given  of  operation  on  a  line 
near  l.imburg.  The  conclusion  is  that  on  mountain  roads 
the  s\stem  is  superior  to  the  standard  direct-current  series- 
motor  system. — Elek.  Kraftbet.  u.  liahncn,  May  14,  1913. 

Storage  Battery  and  Gasoline-Electric  Motor  Cars. — 
Weyand. — A  long  review  of  the  trials  which  have  been 
carried  out  with  motor  cars  of  three  different  types  on  the 
I'rus.Man-Hcssian  railways.  Hie  first  type  was  for  opera- 
lion  with  steam,  the  second  for  operation  with  storage  bat- 
teries, and  the  third  for  operation  with  gasoline  engines 
and  electric  transmission.  The  steam  cars  have  not  proven 
satisfactory.  The  storage  battery  cars  have  proven  very 
successful  and  reliable  though  they  have  some  disadvan- 
tages. Data  are  given  on  the  maintenance  of  the  batteries 
and  the  expense  of  the  storage  battery  operation  during  a 
whole  year.  The  system  may  be  further  developed  by  ex- 
tending the  limit  of  the  operation  of  the  cars  with  one 
charge  by  building  larger  and  also  lighter  batteries.  The 
erection  of  charging  stations  at  the  correct  place  is  very 
important  as  is  also  their  proper  equipment  for  easy  charg- 
ing. The  gasoline-electric  motor  cars  have  freedom  from 
smoke  in  common  with  the  storage-battery  cars  and  are 
greatly  superior  to  the  latter  in  their  almost  limitless  range 
of  operation,  since  they  are  practically  independent  of 
charging  stations.  Nevertheless  they  are  not  yet  as  satis- 
factory as  they  could  be.  The  reliability  which  has  been 
the  most  remarkable  feature  of  the  success  of  the  storage 
battery  cars  is  not  yet  as  great  for  the  gasoline-electric  cars 
which  require  far  more  intelligent  inaintenance  and  attend- 
ance than  the  exceedingly  simple  storage  battery  cars.  In 
commercial  respects  the  gasoline-electric  car  seems  to  be 
superior  to  the  storage  battery  car,  although  this  is  not 
yet  certain  in  view  of  the  rising  price  of  gasoline.  All  the 
doubtful  technical  points  have  to  be  decided  by  experience 
with  some  new  gasoline-electric  cars  to  be  placed  in  opera- 
tion in  the  near  future. — Elek.  Kraftbet.  u.  Bahnen,  May  4 
and  14,  1913. 

Electrification  of  Main  Railzi'ays. — W.  Reichel. — .\  re- 
view of  progress  of  electrification  during  the  last  year.  The 
author  concludes  that  the  direct-current  system  will  be 
reserved  for  railroads  of  short  length  and  dense  traffic. 
This  system  does  not  seem  to  be  advisable  for  heavy  trains 
because  the  current-collecting  device  can  handle  hardly 
more  than  300  kw^  continuously  or  500  kw  for  short  periods, 
while  heavy-traction  systems  require  from  3000  to  5000 
kva.  The  three-phase  traction  system  has  not  been  intro- 
rluced  to  any  great  extent  outside  of  Italy.  Diagrams  are 
given  showing  very  rapid  extensions  of  the  single-phase 
traction  system  and  its  suitability  for  heavy  traction  in 
general.  Above  a  certain  limit  of  weight  of  train  and  a 
certain  limit  of  capacity  of  a  single-phase  traction  system 
locomotives  are  superior  in  operation  to  motor-cars  be- 
cause the  electric  equipment  of  the  motor-cars  becomes  too 
complicated  and  heavy.  The  article  contains  concise  re- 
views of  recent  installations  in  different  countries. — Elek. 
Kraftbet.  u  Bahnen,  Feb.  24.  April  14  and  June  14.  1913. 

Single-Phase  Traction  in  Spain. — Wagenkxecht. — An 
illustrated  description  of  the  interurban  railway  from 
Pamplona  to  Sanguesa,  which  is  the  first  single-phase  rail- 
way of  Spain.  The  energy  is  supplied  from  a  water-jxiwer 
stati(m  containing  two  500-hp  turbines,  the  single-phase 
current  being  generated  at  6600  volts  and  25  cycles.  The 
voltage  on  the  trolley  wire  is  6000,  but  through  the  City 
of  Pamplona  it  is  only  600  volts.  Only  motor  cars  are  used 
which  have  been  built  partly  by  a  Spanish  and  partly  by  a 
German  company.  In  the  former  Latour  single-phase  mo- 
tors are  used,  while  in  the  latter  use  is  made  of  single- 
phase  motors  of  the  Winter-Eichberg  type. — Elek.  Kraft- 
bet. u.  Bahnen.  June  14,  1913. 

Electric  Traction  in  Sa.rony. — A  report  of  the  memorial 
of  a  government  department  of  Saxony  on  the  possibilities 
of  introducing  electric  traction  on  the  .state  railways  of 
.'saxony.     From  a  comparative  discussion  of  electric  trac 
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tion  with  other  traction  systems  it  is  cunchided  that  wher- 
ever cheap  coal  or  water-powers  are  available  and  were 
traffic  is  heavy  electric  traction  can  compete  successfully 
with  steam  traction.  This  is  especially  true  for  city  and 
suburban  lines  if  the  traffic  has  developed  to  a  certain  ex- 
tent. In  Saxony  this  is  especially  true  for  Dresden  and 
Leipzig.  The  whole  third  chapter  of  the  memorial  is  de- 
voted to  a  discussion  of  electric  traction  in  the  city  and 
suburbs  of  Dresden. — tLlck.  Kraftbet.  11.  Bahncii,  June  24. 

1913- 

Installations,   Systems  and  Appliances 

British  Municipal  Electrical  Association. — The  annual 
report  of  the  council  of  the  Incorporated  Municipal  Elec- 
trical Association  of  Great  Britain.  The  membership  is 
now  386.  Parts  of  the  report  deal  with  the  rating  of  metal- 
lic-filament lamps,  a  proposed  electric  lighting  bill  for  Eng- 
land, the  standardization  of  the  conditions  of  contract,  and 
a  proposed  change  in  the  constitution  of  the  council. — 
London  Electrician,  June  27,  1913. 

Tcstini^  of  an  Oil  Szvitch. — M.  Vogelsang. — An  illus- 
trated English  translation  in  abstract  of  his  German  paper 
noticed  sometime  ago  in  the  Digest  on  a  test  at  a  Nor- 
wegian power  station  of  a  three-pole,  20,000-volt,  200-anip 
oil  switch. — London  Elcctricicin,  June  27,  1913. 

Electrophysics  and  Magnetism 

licsonalors  for  Short  Electric  Wares. — W.  S.  Nelms 
.\Nri  W.  L.  Severinghaus. — An  account  of  a  systematic 
study  of  linear  and  non-linear  resonators  for  short  electric 
waves.  The  object  was  to  determine  the  relation  of  the 
dimensions  and  distribution  of  the  resonators  to  the  result- 
ing wave-length.  The  "multiple  reflection  method"  (see 
Digest  last  week)  was  employed.  A  summary  of  this  in- 
vestigation follows:  A  change  in  the  distance  between  the 
resonators  measured  along  the  direction  of  the  electric 
oscillation  has  very  little  ett'ect  on  the  period  of  oscillation 
of  the  resonator.  This  applies  to  both  linear  and  non- 
linear resonators.  For  a  screen  of  resonators  the  ratio 
of  the  wave-length  of  the  energy  radiated  to  the  length  of 
the  resonators  depends  very  largely  upon  the  separation  of 
the  resonators  measured  perpendicularly  to  the  electric 
oscillation.  The  value  of  this  ratio  is  given  in  curves  which 
may  be  used  to  determine  the  proper  distribution  of  reso- 
nators to  give  any  desired  wave-length.  The  effect  on  the 
wave-length  of  the  distance  between  the  resonators  meas- 
ured perpendicular  to  the  electric  oscillation  is  more  simply 
expressed  in  terms  of  the  center-to-center  distance  between 
the  resonators  than  in  terins  of  the  side-to-side  distance. 
An  increase  in  the  width  of  the  resonators  of  a  given  length 
has  a  very  small  effect  on  the  wave-length  re-radiated.  An 
increase  in  the  width  of  the  resonators  increases  the  daniii- 
ing  of  the  oscillation.  As  a  result  the  interference  curves 
are  irregular  and  the  oscillation  show^s  a  more  marked  ten- 
dency than  in  the  case  of  the  linear  resonators  to  cor- 
respond to  that  of  the  first  overtone.  For  widths  greater 
than  one-fourth  of  the  length  of  the  resonator,  the  energy 
decreases  with  an  increase  in  the  width.  If  the  width  of  the 
resonators  be  greater  than  1.5  times  the  length,  there  is 
very  little  effect  of  resonance.  The  wave-length  of  the 
energy  from  the  screen  is  determined  almost  entirely  by 
the  wave-length  of  the  incident  energy.  The  ratio  of  the 
wave-length  to  the  resonator  length  for  a  resonator  not 
under  the  influence  of  other  resonators  has  been  shown  to 
be  greater  than  2.  The  value  estimated  from  this  investi- 
gation is  about  2.4.  It  appears  from  the  results  of  this  in- 
vestigation that  any  resonator  having  a  width  less  than  one- 
i  fourth  of  its  length  may  be  taken  as  a  "linear  resonator." 
I  If  the  ratio  be  greater  than  this  there  is  only  a  small  change 
in  the  wave-length  hut  a  marked  change  in  the  character  nf 
;  the  re-radiated  energy. — Phys.  Rcrnnc.  June.  1913. 
I  Resistance  of  Graphite. — D.  E.  Roberts. — .\n  account  of 
\  an  experimental  investigation  of  the  effect  of  temperature 
'■  and   magnetization    on    the    resistance    of    graphite.      The 


.uuhor  gives  theoretical  considerations  which  lead  one  to 
suspect  a  very  large  etfect  of  this  kind.  The  results  of 
his  experiments  confirm  this  view.  For  instance,  in  experi- 
ments at  ordinary  temperature  with  different  specimens  of 
Ceylon  graphite.  The  increase  in  a  transverse  field  of  20 
kilogausses  varied  between  300  and  500  per  cent  of  the  re- 
sistance in  zero  field. — Philos.  Mag.,  July,  1913. 

Energy  Required  to  Ionize  an  Atom. — R.  T.  Beatty. — 
The  energy-  required  to  ionize  an  atom,  that  is,  to  detach 
an  electron  from- an  atom,  is  a  t[uantity  of  importance  in 
checking  theories  of  atomic  constitution.  This  calculation 
can  be  made  if  the  number  of  electrons  in  the  outer  ring 
and  the  atomic  radius  are  known.  This  is  the  case  for  the 
gases  of  the  helium  group,  and  the  author  shows  that  for 
the  gases  helium,  neon  and  argon,  the  ionizing  potentials 
calculated  from  his  theory  agree  closely  with  the  values 
observed. — Philos.  Mag.,  July,  1913. 

Units,  Measurements  and  Instruments 

Britisli  Physical  Laboratory. — An  account  of  the  opening 
of  the  new  buildings  of  the  (British)  National  Physical 
Laboratory.  The  laboratory  was  opened  in  1901,  and  the 
new  buildings  just  opened  comprise  a  building  for  metal- 
lurgy, laboratories  for  optics,  and  a  central  block  for  ad- 
ministrative purposes,  with  the  section  where  the  receipt 
and  discharge  of  instruments  for  tests  w'ill  be  dealt  with. — 
London  Electrician.  June  27,  1913. 

Measuring  Frequency. — Mandelstam  anii  Papai.exi. — 
.'\n   illustrated  description  of  an  instrument  for  measuring 


FIGS.    2    AND    3 CONNECTION    DIAGRAMS 

the  frequenc}'  of  a  wireless  telegraph  current,  the  measure- 
ment being  independent  of  the  damping  and  the  amplitude 
of  the  current.  The  current  i  to  be  measured  passes 
through  the  conductor  A  B  in  Fig.  2.  If  the  effective  volt- 
age between  A  and  B  and  effective  current  are  measured 
the  ratio  of  effective  voltage  to  effective  current  depends 
on  the  frequency,  the  ohmic  resistance,  and  the  self-induc- 
tion of  the  conductor  A  B.  If  the  instrument  is  connected 
to  the  same  points  A  and  B,  the  self-induction  and  the 
ohmic  resistance  remain  constant  and  the  reading  depends 
only  on  frequency.  An  instrument  of  this  kind  may  con- 
sist of  a  quadrant  electrometer  Q  coupled  with  an  electro- 
dynamometer  E  so  that  they  have  the  same  axle  of  rota- 
tion. The  electrical  connections  are  so  made  that  the  two 
instruments  tend  to  revolve  in  opposite  directions.  The 
deflection  depends  on  the  ratio  of  effective  voltage  to  effec- 
tive current.  The  quadrants  of  Q  are  connected  to  points 
.•\  and  B  while  the  current  A  B  passes  through  the  mov- 
rdile  coil  C  D.  Of  course,  C  D  may  be  connected  to  a 
shunt.  Another  method  of  determining  the  frequency  is 
sliown  in  Fig.  3,  in  which  the  instrument  is  a  combination 
of  two  electrometers  A  B  and  C  D,  having  the  same  axle 
of  rotation.  The  two  pairs  of  quadrants  are  connected  to 
four  different  points  of  the  coil  through  which  the  cur- 
rent under  test  passes  and  the  electrical  connections  are  so 
made  that  one  electrometer  tends  to  rotate  in  a  direction 
opposite  to  that  of  the  other.  The  resulting  deflection  will 
depend  on  the  ratio  of  the  voltages  impressed  on  .'\  P.  and 
C  D.  The  resulting  deflection  of  the  needle  depends  only 
on  the  frequency.     The  same  instrument  may,  of  course. 
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;ilso  be  used  lu  measure  sell-induelance  if  the  frequency  is 
kept  consiani— /^I'i/.  /.  l-cinmcchdnik,  April  20,  1913. 

Electric  Alfasuniiunl  <>/  Ojj  Velocities. —  The  methoil 
of  R.  Goidscliniidt  for  iiioasuriiig  wind  velocities  depends 
on  the  comparison  of  the  temperatures  of  two  identical 
wires  A  and  B.  In  Fig.  4  the  wire  A  is  suspended  from  a 
mast  M  and  is  subject  to  the  wind   the   velocity  of  which 


F:G.    4 INSTRUMENT    FOK     MEASURING    GAS    VELOCITIES 

is  to  be  measured.  The  wind  has  a  cooling  effect  on  this 
wire.  The  wire  B  is  protected  from  the  wind.  The  tem- 
perature difference  of  the  two  wires  is  a  measure  of  tlie 
wind  velocity.  To  measure  the  temperature,  a  resistance 
measurement  is  used  with  the  two  wires  A  and  B  being 
connected  as  two  arms  in  a  Wheatstone  bridge  which  also 
contains  the  slide  wire  C  C  and  the  bridge  containing  the 
galvanometer.  The  cooling  effect  of  the  wind  disturb.^ 
the  equilibrium  of  the  bridge  and  the  wind  velocity  may 
be  found  either  from  the  deflection  of  the  galvanometer  or 
from  the  displacement  of  the  contact  of  the  slide  wire 
required  to  bring  the  reading  of  the  galvanometer  back  to 
zero.  O.  Bordoni  has  recently  investigated  this  method 
and  applied  it  also  to  the  measurement  of  low  gas  veloci- 
ties. In  his  experiments  the  contact  of  the  slide  wire  was 
adjusted  to  bring  the  galvanometer  needle  to  zero  position. 
If  L  is  the  position  of  the  sliding  contact  with  zero  cur- 
rent in  the  galvanometer  and  both  wires  A  and  B  cool, 
then  if  the  wire  A  is  heated,  the  position  of  the  sliding 
contact  must  be  changed  to  L'  to  reduce  the  galvanometer 
again  to  zero.  If  now  the  temperature  of  A  is  again 
changed  due  to  the  cooling  effect  of  the  wind  or  of  a 
current  of  gas  the  sliding  contact  requires  another  adjust- 
ment, say,  to  L".  The  difference  in  the  positions  of  the 
sliding  contacts  is  found  to  be  proportional  to  the  tempera- 
ture difference.  The  difference  L  L'  relates  to  the  con- 
dition of  air  or  gas  at  rest.  The  difference  L  L"  relates 
to  wind  or  the  passage  of  a  gas  current.  The  slide  wire 
may  be  calibrated  directly  in  air  or  gas  velocity.  For  slow 
velocities  of  gas  currents  it  is  best  to  use  a  thick,  bright, 
loose  wire,  o.i  to  0.2  mm  thickness.  For  higher  wind  veloci- 
ties a  tightly  stretched  thicker  wire  blackened  on  the  sur- 
face is  preferable. — Zeit.  f.  Feinmcchanik,  May  20,  1913. 

Air-Gaps  in  Moving  Coil  Instruments. — C.  G.  Garrard. 
— The  author  first  gives  a  formula  for  the  torque  experi- 
enced by  a  wire  carrying  a  current  in  the  field  of  a  perma- 
nent magnet.  He  then  discusses  the  method  of  magnetiz- 
ing permanent  magnets  and  the  maximum  value  of  mag- 
netization which  can  be  obtained.  He  emphasizes  that  the 
maximum  number  of  magnetic  lines  which  can  be  got 
through  the  magnetic  circuit  depends  almost  wholly  upon 
the  character  of  the  steel  and  the  cross-section  of  the  mag- 
net, and  not  upon  the  shape  or  size  of  the  narrow  air-gap 
of  the  instrument.  He  discusses  the  parallel  arrangement 
of  air-gaps  and  shows  that,  with  equal  magnets,  the  density 
in  the  air-gap  of  the  parallel  arrangement  is  half  that  in 
the  series  arrangement  (assuming  the  air-gaps  equal  in 
area).  Therefore  the  effect  of  exterior  fields  is  double  in 
the  parallel-gap  instrument  and  the  working  field  is  one- 
half.    He  finally  discusses  the  method  of  aging  permanent 


magnets  by  demagnetization  with  an  alternating  current 
and  additional  mechanical  vibration  treatment. — London 
lilec.  Review,  June  2y,  1913. 

Telegraphy,  Telephony  and  Signals 

iVireless  Detectors. — VV.  li.  Eccles. — An  abstract  01  a 
(British)  Physical  Society  paper  on  electrothermal  phe- 
nomena at  the  contact  of  two  conductors.  The  paper 
which  is  purely  theoretical  deduces  mathematically  the  laws 
connecting  the  current  and  the  applied  emf  in  a  circuit  con- 
taining a  light  contact  of  two  conductors.  When  an  elec- 
tric current  passes  across  a  light  contact  ol  two  different 
substances,  heat  is  liberated  or  absorbed  in  accordance  with 
the  law  of  Peltier  and  is  generated  in  accordance  with  the 
law  of  Joule;  in  the  regions  of  the  conductors  where  there 
is  a  temperature  gradient,  heat  is  liberated  or  absorbed  in 
accordance  with  the  "Thomson  effect."  These  thermal 
actions  are  very  noticeable  in  contacts  made  of  badly  con- 
ilucting  natural  oxides  or  sulphides  on  account  of  the  high 
resistivity  and  the  large  thermo-electric  effects  in  these 
substances.  The  low  thermal  conductivities  of  these  sub- 
stances exalt  the  electrical  consequences  by  conserving 
the  heat.  It  is  shown  that,  in  general,  when  a  contact  is 
used  as  a  radio-telegraph  detector,  there  may  be  some 
coherer  action  mixed  up  with  the  thermo-electric  "rectify- 
ing" action;  and  that  whether  there  is  or  there  is  not  any 
coherer  action,  the  principal  features  of  the  characteristic 
curve  connecting  current  and  emf  are  determined  by  the 
Thomson  rather  than  by  the  Peltier  effect.  Thus  if  two 
contacts  could  be  made  having  all  their  electrical  and 
thermal  properties  of  equal  measure  excepting  the  Thom- 
,son  property  of  which  the  measures  were  of  opposite  signs, 
the  curve  connecting  current  and  emf  for  one  contact 
would  rise  more  rapidly  on,  say  the  side  of  positive  emf 
than  on  the  side  of  negative  emf  while  the  reverse  would 
be  true  for  the  other  contact;  a  direct  experiment  of  apply- 
ing heat  to  the  contacts  in  turn  and  observing  the  conse- 
quent thermo-electric  forces,  showed  these  to  have  the 
same  direction  in  both. — London  Electrician,  June  27,  1913. 

ll'ircless  Detector. — R.  Moretti. — A  description  of  a 
new  detector  for  electric  oscillations  based  on  the  same 
principle  as  the  electrodynamometer  of  Arno,  namely,  the 
change  of  hysteresis,  due  to  electric  waves,  in  an  iron  or 
steel  piece  in  a  variable  magnetic  field. — Elettriciste,  Feb. 
15.  1913;  abstracted  in  Zeit.  f.  Feinmcchanik,  May  20,  1913. 

Wireless  Time  Signals. — E.  de  Longueval. — A  detailed 
article  on  the  transmission  of  time  signals  from  the  wire- 
less station  of  the  Eiffel  tower  in  Paris. — La  Lumiere  EIr 
June  28  and  July  5,  1913. 


Book  Review 


Resuscitation.  By  Charles  A.  Lauffer,  M.D.  New  Yor 
John  Wiley  &  Sons.  47  pages,  illus.  Price,  40  cents 
This  book  includes  a  reprint  of  a  paper  on  resuscitation 
read  before  the  Philadelphia  Section  of  the  National  Elec- 
tric Light  Association  by  the  author,  who  is  medical  di- 
rector of  the  Westinghouse  Electric  &  Manufacturing 
Company.  After  explaining  a  number  of  successful  results 
which  have  been  obtained  from  employing  resuscitation 
methods  on  men  who  were  supposedly  dead,  the  author 
gives  a  clear  description  of  the  mechanism  of  respiration, 
a  number  of  views  of  the  various  parts  of  the  anatomy  be- 
ing used  for  illustrative  purposes.  The  prone-pressure,  or 
Schafer,  method  of  resuscitation,  which  has  been  adopted 
by  the  National  Electric  Light  Association  and  a  number 
of  other  engineering  societies,  is  described  in  detail.  The 
author  brings  out  in  a  clear,  concise  manner  the  necessity 
of  people  in  general  being  versed  in  the  principles  of  re- 
suscitation. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Self-Tightening  Cable  Clamp 

The  accompanying  illustration  shows  a  new  self-tighten- 
ing cable  clamp  for  dead-ending  and  supporting  power 
cables.  By  the  ingenious  lever  construction  of  this  clamp 
the  cable  is  gripped  with  a  force  proportional  to  the  ten- 
sion applied.  Being  boltless,  it  can  be  attached  in  a  minute, 
holds  the  tighter  the  greater  the  strain  imposed,  and  can  be 


BOLTLESS    CABLE    CLAMP 

removed  quickly  as  soon  as  tension  is  released.  When 
dead-ending  power  cables  with  these  clamps,  the  insulation 
is  first  removed  from  the  cable  for  a  distance  of  5  in.,  after 
which  the  clamp  can  be  attached  in  one-fifth  the  time  of 
the  old  methods,  and  without  soldering.  Sharp  turns  and 
lifficult  adjustments  are  rendered  easy  with  this  cable 
clamp.  The  clamp  is  built  to  withstand  strains  of  10,000 
lb.  and  for  cables  of  250,000  to  1,000,000  circ.  mil  in  cross- 
section,  the  manufacturer  being  the  Automatic  Cable  Clamp 
Company.  Donora,  Pa. 


Direct  Drive  of  Dumb  Waiter  Elevator  Mechanism 

Friction  in  the  worm-gear  drive  of  elevator  mechanisms 
constitutes  a  considerable  portion  of  the  total  power  loss 
incident  to  the  electric- 
motor  drive  of  this  class 
of  machinery.  The  illus- 
tration herewith  shows 
the  installation  of  a  0.5- 
hp,  500-volt,  i6o-r.p.m. 
steel-frame  motor  driving 
the  mechanism  of  a  small 
dumb-waiter.  In  this  case 
the  drum  carrying  the 
cable  is  mounted  directly 
upon  an  extension  of  the 
armature  shaft.  The 
drum  is  about  4  m.  in 
diameter.  The  entire  in- 
stallation occupies  a  small 
space  as  the  switches  and 
starting  resistors  are 
mounted  on  a  frame  which 
is  made  part  of  the  motor 
base  by  angle-iron  frame- 
work bolted  to  the  bed- 
plate.   The  brake  is  applied  directly  to  the  drum. 

The  motor  illustrated  was  made  by  the  Diehl  Manufac- 
turing Company,  Elizabeth,  N.  J. 


MOTOR    AND    CONTACTORS 


Improved  Plug  Attachment 

A  plug  attachment  which  is  particularly  well  suited  for 
use  with  electrical  household  devices  has  recently  been 
brought  out  by  the  Tregoning  Electric 
Manufacturing  Company,  418  West 
Prospect  Street,  Cleveland,  Ohio.  This 
attachment  is  so  designed  that  in  case 
undue  strain  is  brought  to  bear  on  the 
cord  connection  between  the  outlet  and 
the  device  the  plug  attachment  will  be 
released  from  the  outlet,  thus  lessen- 
ing the  danger  that  the  break  will 
occur  in  some  other  place  or  that  the 
portable  device  will  be  injured  by  an 
accidental  fall.  The  plug  attachment  is 
also  fitted  with  a  so-called  "anti-knot 
feature"  so  that  the  conductor  cord 
may  be  turned  or  screwed  into  the  com- 
position cap  and  need  not  be  knotted  on 
the  inside  as  is  the  usual  practice. 
It  is  stated  that  this  method  of  fastening  the  cord  saves  an 
inch  of  cord  on  each  connection  and  prevents  frayed  edges 
and  wear  to  a  great  extent. 


PLUG  ATTACH- 
MENT 


Pulley  with  Protection  from  Rain  and  Sleet 

The  long  enclosing  case  of  the  pulley  illustrated  here- 
with forms  a  covering  to  keep  the  rain  and  sleet  out  of  the 
interior   of  the   device.     The   guide   ridges   are  cast   as  an 


PKOTEITED    ITI.LEV 

integral  part  of  this  casing.  The  rounded  edges  of  the 
rope  clamp  keep  the  rope  from  being  damaged  by  the  sides 
of  the  pulley.  When  the  pulley  and  hanger  are  in  the 
position  shown  all  of  the  strain  is  relieved  from  the  rope 
and  the  weight  is  taken  by  the  safety  knob,  which  is  sup- 
ported by  the  enclosing  case. 

These  pulleys  are  made  with  five  standard  types  of  top 
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clamps  for  suspension  from  mast  ami,  outrigger,  ceilinfj 
or  span  wire  by  the  Line  Material  Company  of  Soutli 
Milwaukee.   Wis 


Improvements  in  Induction-Motor  Desif^n 

The  use  of  pressiii  steel  in  motor  construction  repre- 
sents an  advance  in  motor  design.  As  this  material  im- 
parts mechanical  strength  and  is  uniform  in  structure, 
a  motor  of  a  given  weight  can  be  made  with  more  active 
material   than  motors  in  cast-iron    frames. 

In   all   sizes   the   rotor  bars   are   insulated   with   cement 


Fit;.     I .MOTOR    WITH    CAST-STEEl.    FR.\ME 

which  is  moisture  resisting  and  will  withstand  a  high  de- 
gree of  heat  and  mechanical  stress. 

The  bearings,  being  the  only  wearing  parts,  are  protected 
from  dust  by  a  cap  on  the  front  end  and  by  felt  washers 
between  metal  rings  on  the  pulley  end.  It  is  said  that  the 
efficiency  and  power-factor  are  high,  not  only  at  full  load 
but  at  fractional  loads  also. 

The  motor  shown  in  Figs.  2  and  3  is  of  the  repulsion- 
starting  type  and  when  up  to  speed,  runs  as  an  induction 
motor.  For  most  applications,  it  can  be  connected  directly 
to  the  line,  but  where  very  low  starting  current  is  desired 
a  starting  rheostat  can  be  used. 

The  bearings  and  frame  are  of  the  type  described  above. 
The  rotor  coils  are   form-wound  and  arranged  to  permit 


FICS.   2   AM)  3 — SMALL   RBl'ULSION-STARTING   TYPE    MOTOR 

good  ventilation.  The  commutator  is  of  the  radial  type 
with  undercut  mica  segments.  The  shaft  can  be  pressed 
out  of  the  rotor  without  disturbing  the  windings  or  the 
commutator. 

These  motors  are  being  made  in  sizes  ranging  from  2  hp 
to  10  hp  and  can  be  arranged  for  operation  on  cither  iio- 
volt  or  220-volt  circuits.  Both  of  these  lines  of  motors  are 
products  of  the  Westinghouse  Electric  &  Manufacturing 
Company.  Fast  Pittsburgh,  Pa. 


Batteries  for  Starting,  Lighting  and  Ignition 

Two  types  of  storage  batteries  in  which  the  ;iclivc  mate- 
rial in  the  positive  plates  is  said  to  be  very  hard,  dense  and 
closely  bound  are  now  being  put  on  the  market  for  use  with 
gasoline  automobiles  by  the  Gould  Storage  Battery  Com- 
pany of  18  I'-ast  Forty-second  Street,  Xew  York  City.  The 
advantages  claimed  for  the  hard  paste  composition  used  in 
these  batteries  arc  resistance  to  wear,  retention  of  full 
rating  and  elimination  of  damage  due  to  jarring  and  vibra- 
tion.    It  has  been  the  aim  to  proportion  the  material  in  the 


STORAGE    nATTEKY    FOR    AUT0M0I5ILES 

negative  plates  so  that  any  tendency  toward  shrinkage  will 
be  automatically  offset  during  the  life  of  the  plate.  The 
group  of  cells  in  hard-rubber  jars  is  inclosed  in  a  hard- 
wood box  and  the  terminals  are  designed  so  that  leakage  of 
the  acid  and  consequently  corrosion  of  the  tcr-ii  n;ils  will 
be  avoided. 


Electric  Trucks  in   Freight  Pier  Service 

On  the  marginal  street  along  the  west  side  of  Manhattan 
Island  much  annoyance  and  e.xpense  to  merchants  are 
caused  by  delays  to  teams  and  trucks  carrying  merchandise 
to  the  waterfront  for  shipment  on  outgoing  vessels.  At 
Piers  14  and   15,  North  River,  used  by  the  Fall  River  and 
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Providence  Steamship  Companies'  lines  a  very  successful 
attempt  to  relieve  this  congestion  is  being  made.  The 
method  adopted  consists  of  using  a  receiving  platform 
across  which  the  incoming  freight  is  unloaded  from  the 
wagons  and  quickly  loaded  upon  electric  trucks,  which  are 
run  directly  to  the  vessel  receiving  the  freight. 

One  of  the  distinctive  features  of  the  trucks  is  the  single 
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reduction  gear  shown  in  Fig.  I.  The  pinion  on  the  end 
of  the  armature  shaft  meshes  with  a  gear  bohed  to  the 
wheel  and  both  the  pinion  and  the  gear  are  enclosed  in 
gear  cases  which  are  partially  filled  with  lubricant  so  that 
the  gears  constantly  operate  in  oil.  There  is  no  differential, 
no  countershaft  and  no  chain.  The  trucks  now  being  used 
at  the  pier  of  the  Fall  River  Line  are  equipped  with  two 


truck  can  be  turned  in  a  radius  of  13  ft.  giving  the  same 
effect  as  though  the  boom  was  swung  by  a  motor.  The 
quadrant  can  be  raised  or  lowered  by  an  electric  motor,  the 
time  required  for  the  complete  movement  being  about  11 
seconds. 

In  its  highest  position  the  hoist  line  is  directly  over  the 
middle  of  the  platform.     When  carrying  a  full  load  of  1 


FIG.    2 .\N-    UNWIELDY    BOX    HANDLED    HY    CRANE  TRUCK 

motors  and  will  successfully  climb  a  28  per  cent  grade  when 
fully  loaded.  Grades  approximating  the  above  figure  are 
met  with  in  pier  service  at  high  and  low  tides,  otherwise  a 
single  motor  truck  could  successfully  perform  the  work. 
It  is  said  that  single  motor  trucks  will  climb  a  20  per  cent 
grade. 

Electrical  energy  for  operating  the  trucks  is  furnished 
by  a  44-celI  lead  storage  battery  suitable  for  charging  di- 
rectly from  115-volt  direct  current  circuits.  Each  cell  has 
a  48-amp-hour  rating  and  the  battery  will  deliver  85  volts 
on  discharge.  The  motor  is  of  the  series  type  and  is  wound 
to  take  10  amps  at  85  volts.  The  maximum  speed  of  the 
truck  fully  loaded  is  7  miles  per  hour. 

A  so-called  electric  loader  intended  to  lift  and  carry  on 
its  own  platform  merchandise  weighing  a  ton  or  less,  to 
load  other  trucks  of  either  the  hand  or  the  electric  type 
with  heavy  freight,  to  load  and  unload  delivery  wagons  and 


FIG.    4 CRANE    TRUCK    WITH    PLATFORM     UNDER    WAGON    AXLE 

ton  the  maximum  speed  of  this  vehicle  is  7  miles  an  hour. 
The  crane  hoist  will  lift  a  weight  of  i  ton  at  the  rate  of 
40  ft.  per  minute.  The  truck  is  10  ft.  in  length,  4  ft.  wide 
and  the  platform  stands  21.5  in.  above  the  floor.  The 
quadrant  has  a  range  of  7  ft.  being  at  a  height  of  15  ft. 
from  the  floor  in  its  highest  position  and  8  ft.  from  the 
floor  when  at  its  lowest  extreme  of  travel.  The  storage 
battery  consists  of  44  lead  cells  of  70-amp-hours  rating 
each  and  the  energy  from  this  battery  drives  two  series 
motors  rated  at  10  amps,  85  volts.  The  motors  on  this 
electric  loader  are  geared  directly  to  the  driving  wheel  as 
are  those  in  the  smaller  trucks.  The  weight  of  the  empty 
vehicle  is  4500  lb.  and  the  truck  is  said  to  be  able  to  climb 
a  20  per  cent  grade  either  when  empty  or  loaded. 

The  operation  of  the  electric  trucks  at  the  Fall  River 
Line  and  Providence  Line  piers  have  been  highly  satisfac- 
tory  to   the   patrons  of  the   line   and   to  the   management. 


FIG.    3 — SELF-LOADING    TRUCK    UNLOADING    HALE    OF    ROPE 

to  pile  and  tier  freight,  is  also  being  used  on  these  piers. 
The  platform  of  this  crane  truck  is  low  so  that  it  can  be 
run  under  the  body  and  axle  of  the  ordinary  delivery 
wagon,  and  the  height  of  the  boom  in  the  lowest  position 
permits  the  machine  to  be  run  through  doors  in  the  ordi- 
nary freight  house  or  through  the  side  ports  of  covered 
barges  or  steamboats.     The  bnnm  does  not  swing,  but  the 


FIG.    5 LATTERY    TRIICK    ON    I'IKR    I4 

Freight  is  now  received  at  the  platforms  extending  along 
the  entire  street  front  of  piers  14  and  15.  This  method  of 
handling  freight  has  reduced  to  a  minimum  the  time  re- 
quired to  discharge  teams,  resulting  in  economies  not  only 
to  the  steamship  company  but  also  to  the  shippers.  As  yet 
no  authentic  operating  cost  data  have  been  prepared,  but 
the  management  of  the  steamship  company  is  satisfied  from 
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the  preliminary  invcsligalions  tliat  the  balance  will  be  in 
favor  of  the  electrical  equipment. 

Both  the  trucks  and  the  electric  loader  are  the  products 
of  the  Spragiic  Electric  Works  of  the  General  Electric 
Company,  New  York  City. 


Telephone  Equipment  for  Mine  Rescue  Work 

Tlierc  arc  a  number  of  special  points  to  be  taken  care  of 
in  the  design  of  telephone  equipment  for  mine  rescue  work 
which  do  not  arise  in  any  other  service  for  which  similar 
apparatus  is  used.  In  the  first  place,  the  members  of  the 
rescue  party  invariably  have  to  wear  oxygen  helmets,  be- 
cause of  the  presence  of  poisonous  gas  in  the  mine,  and 
this  prevents  the  use  of  the  ordinary  type  of  transmitter. 
Moreover,  the  rescue  party  is  apt  to  be  encumbered  with 
tools  and  stretciiers  and  any  additional  equipment  carried 
must  be  made  absolutely  as  light  and  compact  as  possible. 
Finally,  the  wires  which  connect  the  rescue  party  with  those 
at  the  mouth  of  the  mine  or  other  vantage  point  must  be 
light  and  durable  and  absolutely  waterproof  in  order  to 
stand  the  rough  handling  and  moisture  encountered  in  this 
service. 

Working  in  conjunction  with  the  federal  bureau  of 
mines  and  from  a  broad  experience  gained  through  supply- 
ing numerous  regular  mine  telephone  installations  during 
the  past  few  years,  the  Western  Electric  Company  has 
finally  developed  a  light,  simple  and  serviceable  equipment 
for  use  in  mine  rescue  work.  The  details  concerning  this 
apparatus  are  noteworthy.  In  place  of  the  ordinary  type 
of  mouthpiece  a  "throat"  transmitter  has  been  produced, 
which,  it  is  claimed,  works  practically  as  well  as  the  stand- 
ard mouthpiece  iTistrument.  A  single-piece  receiver  is  used 
and  the  combination  instrument  when  strapped  onto  the 
operator's  head  takes  up  hardly  any  room.  The  connecting 
cable  consists  of  two  copper  wires  insulated  with  black 
enamel  and  two  layers  of  silk,  the  whole  being  wound  with 
stout  linen  braid  and  impregnated  with  a  moisture-resisting 
compound.  A  500-ft.  coil  of  this  wire  is  carried  in  a  case 
strapped  to  the  back  of  the  operator's  belt  and  arranged  to 
pay  out  automatically  as  the  rescue  party  advances.  The 
total  weight  of  the  apparatus  carried  by  the  operator  is 
slightly  over  5  lb. 


EMERGENCY    TELEPHONE    EQUIP.MENT 

At  the  other  end  of  the  line  are  the  battery  box  and 
auxiliary  supply  of  cable,  together  with  a  standard  switch- 
board operator's  set,  consisting  of  a  chest-type  transmitter 
and  head-band  receiver.  The  entire  outfit  has  been  de- 
signed and  built  with  the  single  object  of  providing  a  prac- 
tical and  durable  equipment  for  this  special  work. 


Lighting  Equipment  for  the  City  of  Niagara  Falls 

The  city  of  Niagara  Falls  will  be  one  of  the  first  in  the 

United  States  to  adopt  the  double-bracket  combination  lamp 

and  trolley  pole.     In  the  near  future  Falls  Street  between 

Riverway      and      Fourth 

A  Street    and    North    Main 

8  Street   between    Michigan 

H  Avenue   and    North   Ave- 

J  nuc    will    be    illuminated 

I"  «f;;  with    units    such    as    the 

■  one  shown  in  the  accom- 

■  panying  illustration.     The 
I  poles  will  be  spaced  70  ft. 

apart  with  two  lamps  on 
each  pole,  one  extending 
over  the  roadway  and  one 
over  the  sidewalk.  The 
sixty  poles  which  will  be 
erected  on  Falls  Street 
and  the  fifty-four  poles 
which  will  be  installed  on 
Main  Street  will  take  the 
place  of  the  present  iron 
trolley  poles  and  will  be- 
come the  property  of  the 
city. 

In  order  to  avoid  slot- 
ting the  poles  at  the 
ground  line,  thus  weaken- 
ing them  at  the  point  of 
greatest  strain,  the  cut- 
outs have  been  placed  as 
shown  in  the  body  of  the 
ornamental  fixture.  The 
small  ring  suspended  by 
a  short  chain  is  the  only 
outward  evidence  of  the 
cut-out.  By  using  a  small 
hooked  rod  the  operator 
can  light  or  exting^uish 
the  lamp  from  the  side- 
walk by  pulling  the 
chains.  The  chains  are 
insulated  from  the  cur- 
rent-carrying parts  to  obviate  danger  of  leakage  at  this 
point. 

The  poles  and  the  ornamental  fixtures  will  be  furnished 
by  the  Electric  Railway  Equipment  Company,  of  Cincin- 
nati, Ohio,  and  the  inverted  magnetite  arc  lamps  will  be 
supplied  by  the  General  Electric  Company,  of  Schenectady, 
N.  Y.  Energy  for  the  operation  of  the  lamps  will  be  fur- 
nished free  by  the  Hydraulic  Power  Company  and  the 
Niagara  Power  Company,  and  will  be  distributed  without 
charge  by  the  Niagara  Falls  Electric  Light  &  Power 
Company. 


COMBINATION    LIGHTING    AND 
TROLLEY    POLE 


Noiseless  Gasoline-Electric  Vehicles 

The  problem  of  transmission  of  torque  from  the  gasoline 
engine  shaft  to  the  driving  wheels  of  a  vehicle  has  been 
perplexing  automobile  engineers  since  the  first  motor 
vehicle  was  designed.  Even  to-day  as  the  heavy  5-ton  and 
7-ton  truck  rushes  over  the  highway,  its  clutch  and  trans- 
mission buzzing  in  a  manner  which  makes  the  noise  of  a 
honking  horn  weak  in  comparison,  it  is  apparent  that  there 
is  still  much  left  to  be  desired  in  the  way  of  noiseless  drive. 

In  a  paper  presented  by  Mr.  T.  B.  Browne,  president  of 
the  British  Institution  of  Automobile  Engineers,  before  the 
Society  of  Automobile  Engineers  in  New  Y'ork.  a  descrip- 
tion of  the  London  omnibuses  was  given.  Mr.  Browne  said 
in  substance  that  the  two  main  factors  which  have  princi- 
pally  conduced   to  the   present   efficiency   of   the   gasoline 
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omnibuses  now  running  on  the  London  streets,  are  tlie 
insistence  of  the  poHce  authorities  that  the  vehicles  comply 
with  a  high  standard  of  noiselessness  and  reliability  and 
the  determination  of  the  constructors  to  produce  vehicles 
capable  of  passing  these  tests.  As  an  example  of  the  dif- 
ficulty of  passing  the  police  inspection  of  these  vehicles  it 
may  be  mentioned  that  cases  have  been  known  where 
vehicles  have  failed  to  obtain  a  license  to  run  solely  on 
account  of  the  hissing  noise  caused  by  the  passage  of  the 
air  through  the  carbureter  inlet. 

There  are  about  120  gasoline-electric  motor  omnibuses 
running  in  London  in  which  the  transmission  from  the  en- 
gine to  the  worm-driven  live  a.\le  is  accomplished  by  means 
of  an  electrical  set,  consisting  of  a  compound-wound  gen- 
erator directly  coupled  to  the  engine  and  a  series-wound 
motor  coupled  through  a  cardan  shaft  to  the  worm.  The 
generator  is  connected  to  the  engine  by  means  of  a  flat 
leaf  spring  coupling,  no  friction  clutch  being  used.  No 
electric  circuits  are  made  or  broken  when  driving,  as  the 
generator  is  designed  so  that  the  field  coils  are  unexcited 
when  the  engine  speed  falls  below  300  r.p.m.  Thus  by 
nearly  closing  the  throttle  the  torque  of  the  motor  is  re- 
duced to  zero. 

The  generator  is  capable  of  a  maximum  output  of  20  kw 
at  a  speed  of  1400  r.p.m.  with  a  maximum  emf  of  300  volts. 
The  control  is  effected  entirely  by  the  gas  throttle  pedal, 
except  when  ascending  very  steep  hills,  in  which  case  a 
shunt  resistor  contained  in  the  controller  box  is  employed 
to  allow  of  increased  engine  speed. 

The  generator  and  motor  are  of  the  semi-enclosed  type 
and  are  ventilated  by  a  disk  fan  carried  on  the  rear  end  of 
the  generator  shaft.  The  efficiency  of  the  generator  is 
stated  by  the  makers  to  be  90  per  cent,  and  that  of  the 
motor  88  per  cent,  the  resultant  efficiency  of  the  electrical 
set  being  79.2  per  cent. 

The  average  running  costs  of  these  vehicles  is  said  tc 
be  just  over  14  cents  per  mile.  This  figure  includes  all  cost 
of  running,  maintenance,  tires,  drivers,  gasoline,  lubricat- 
ing oil,  grease,  paraffin,  lighting,  depreciation,  rent,  rates 
and  taxes,  conductors,  body  upkeep  and  traffic  expenses. 

All  of  the  gasoline  motor  omnibuses  now  running  in 
London  are  either  owned  or  controlled  by  the  London  Gen- 
eral Omnibus  Company  and  most  of  them  were  manufac- 
tured by  de  Dions,  Straker  Squires,  Leylands  and  Daimler 
Motor  companies. 

Apparatus  for  Electric-Arc  Welding 

Theoretically  any  source  of  direct  current  is  suitable  for 
electric  welding,  but  when  it  is  considered  that  a  potential 
of  only  from  10  volts  to  60  volts  is  necessary  at  the  arc  it 
is  evident  that  if  this  voltage  is  secured  by  introducing  re- 
sistance in  series  with  existing  shop  circuits  the  method  will 
be  wasteful  and  only  a  small  fraction  of  the  energy  drawn 
from  the  line  will  actually  be  used  in  maintaining  the  arc. 
Furthermore,  unless  means  are  provided  for  maintaining 
the  proper  potential  and  for  protecting  the  line  against 
short  circuits  which  necessarily  occur,  it  would  be  im- 
practicable to  do  electric  welding  from  the  regular  shop 
circuits. 

In  order  to  surmount  these  difficulties,  the  C.  &  C.  Elec- 
tric &  Manufacturing  Company,  of  Garwood,  N.J.,  has 
developed  a  special  motor-generator  set,  together  with  auto- 
matic controlling  apparatus,  providing  a  ready  means  of 
efficiently  transforming  the  energy  from  the  shop  circuit, 
whether  alternating  or  direct  current,  to  the  voltage  re- 
quired for  welding  and  at  the  same  time  providing  against 
short-circuiting  the  machine. 

The  generator  is  of  the  variable-voltage  type,  having 
liberal  commutator  surface,  and  in  the  larger  sizes  is  duplex 
wound.  By  employing  open-type  armatures  large  ventilat- 
ing surfaces  are  provided  and  low  heating  limits  are  ob- 
tained. 


The  switchboard  consists  of  a  marbleized  slate  panel 
having  angle  iron  frames  on  which  are  mounted  a  fused 
main  line  switch  placed  between  the  motor  and  the  supply 
circuit,  a  no-voltage  release  starting  rheostat  for  motor,  and 
an  automatic  series  relay  in  each  welding  circuit  which 
operates  a  magnetic  switch.  An  automatic  overload  relay 
in  the  motor  circuit  operates  only  on  extremely  heavy  loads 
as  the  relays  in  the  individual  circuits  take  care  of  all  ordi- 
nary rushes  of  current.  In  addition  to  the  foregoing  there 
are  provided  on  the  switchboard  a  voltmeter,  an  ammeter, 
a  voltage-controlling  rheostat  in  the  generator  field  circuit, 
a  set  of  current-regulating  contacts  and  a  small  bank  of 
resistors  in  the  rear  of  the  panel  secured  to  the  angle-iron 
frame. 

When  it  is  desired  to  use  both  the  metallic  electrode  and 
the  graphite  electrode  from  the  same  set,  a  single-pole, 
double-throw  switch  is  added,  which  permits  of  using  either 
the  metallic  or  graphite  electrode  alone  or  both  at  the  same 
time.    When  two  or  more  arcs  are  required  for  independent 


FIG.     I gUADRUPLE    CIKCUIT    SWITCHBOARD 

operators  from  the  same  set,  the  current-regulating  con- 
tacts, the  magnetic  switch  and  the  automatic  series  relay 
are  duplicated,  as  shown  in  Fig.  i.  This  permits  of  adjust- 
ing each  welding  circuit  independently  of  the  other,  so  that 

DATA  ON  ELECTRIC-WELDING  SEPAIRS  IN  RAILWAY  SHOPS 


Gear-case  lugs 

Armature  shaft  (broken),  2-iTi 

Dowel-pin  holes 

Broken  motor  cases 

Broken  lugs  on  a  compressor  cover,  doors 
and  grease-cup  hinges 

Broken  truck  frames 

Worn  bolt  holes  in  motors  and  trucks .  .  .  .  i 

Enlarged  and  elongated  holes  in  brake 
levers 

Armature  shafts,  2-in.,  worn  in  journals 

Armature  shafts,  worn  in  keyways.  .  .  . 

Armature  shaft,  worn  thread 

Air  brake  armature  shafts  (broken), . .. 
Leaking  axle  boxes 


10-15 
20-30 
20-30 


Average 
Costs  J 


10-15 
10-20 

3-7 


SO.  07 
0.80 
0.07 


0.03 
0.63 
O.OS 


0.24 
0.27 
0.08 


the  voltage  and  amperage  can  be  regulated  to  meet  exactly 
the  requirements  of  the  work  being  done  by  each  operator. 
It  is  evident  that,  unless  some  protective  device  is  pro- 
vided, the  moment  contact  is  made  between  the  electrode 
and  the  work  a  short  circuit  will  occur  and  the  generator 
will  be  burned  out  or  the  motor  circuit-breaker  thrown, 
making  it  impossible  to  get  the  arc  started.  This  con- 
tingency  is  provided   against   by   means   of   an   automatic 
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scries  relay  which,  when  the  electric  welding  circuit  is 
broken,  inserts  roi.st.iiice  in  series  with  the  electrode. 
When  it  is  brought  into  contact  with  the  work  only  enough 
current  is  allowed  to  pass  to  form  the  arc,  and  when  the  arc 
is  drawn  this  resistance  is  automatically  cut  out  of  the  cir- 
cuit and  practically  the  full  potential  of  the  welding  circuit 
is  applied  at  the  arc.  This  arrangement  makes  unnecessary 
the  method  that  is  often  resorted  to,  namely,  that  of  using 
a  machine  of  much  larger  rating  than  is  necessary  to  take 
care  of  the  momentary  overload  imposed  at  the  time  of 
making  the  contact.  As  the  machine  is  fully  protected  and 
operates  automatically,  the  operator  can  make  and  break  his 
arc  as  often  as  desired  without  paying  any  attention  to  the 
generating  outfit. 

To  give  an  idea  of  the  cost  of  making  ordinary  repairs 
the  accompanying  data,  which  have  been  compiled  from  the 
records  of  an  electric  railway  repair  shop,  are  given.  A 
charge  of  2  cents  per  k\v-hr.  is  assumed  for  the  electrical 
energy  consumed  and  the  labor  cost  is  figured  at  30  cents 
an  hour.     By  using  the  figures  given  in  the  first  and  second 


FIG.    2 MOTOR -GENERATOR    AND    SWITCHBOARD 

columns  the  cost  of  each  operation  can   be  calculated   for 
other  shops  under  various  conditions. 

Standard  equipments  are  built  in  sizes  of  from  150  amp  to 
200  amp.  The  average  weld  on  heavy  sections  using  the 
graphite  electrode  will  be  found  to  require  approximately 
400  amp.  This  includes  broken  truck  frames  and  motor 
cases,  and  in  general  steel  sections  having  an  area  of  4  in. 
by  5  in.  Locomotive  frames  or  pieces  of  similar  dimensions 
require  from  500  amp  to  600  amp,  while  sections  6  in.  in 
diameter  and  upward  are  best  welded  with  from  700  amp  to 
800  amp  at  about  70  volts.  In  steel  foundries,  from  700 
amp  to  800  amp  at  from  60  volts  to  73  volts  will  be  found 
to  be  sufficient,  but  where  there  is  much  cutting  to  be  done, 
such  as  removing  heavy  risers,  etc.,  from  800  amp  to  1000 
amp  at  from  60  volts  to  75  volts  will  be  found  to  be  more 
effective. 


Moving  Pictures  as  Targets  for  Marksmen 

At  Coney  Island,  the  home  of  innovation,  the  latest  ad- 
junct to  the  shooting  galleries  is  the  addition  of  moving 
pictures  as  targets.  A  device  invented  by  Mr.  Eliot  Keen 
has  been  installed  to  register  the  hits  and  misses  of  the 
shooters.  This  apparatus  consists  of  a  steel  screen  behind 
which  a  number  of  steel  balls  are  hung  by  small  pieces  of 
chain  at  intervals  of  about  3  in.  A  bullet  striking  the 
screen  imparts  an  impulse  to  the  suspended  balls  causing 
them  to  swing  outward  from  the  screen.    As  the  balls  move 


awav  from  the  screen,  the  chains  short-circuit  a  pair 
conducting  rods  which  are  placed  behind  them  and  in  tins 
manner  complete  an  electrical  circuit  and  light  a  lamp  in 
front  of  the  marksman.  Contactors  and  relays  actuated  by 
perforations  in  the  film  are  arranged  so  that  only  the  por- 
tion of  the  screen  carrying  the  moving  figure  in  the  picture 
is  sensitive  to  the  bullets  of  the  shooters.  Thus  if  the 
marksman  misses  the  moving  picture  no  lamp  is  lighted,  the 
absence  of  the  flash  signifying  that  the  bullet  has  gone 
astray. 


Turbo  Air  Pump 

The  entire  absence  of  the  external  ejector  nozzle  marks 
the  design  of  the  turbo  air  pump  shown  herewith  as  being 


Impeller 


***rv 


:.-'\\' 


~     '  -•    ^'  Compreaion  Chanads 

FIG.   I SECTIONAL  VIEW  SHOWING  PRINCIIM.E  OF   AIR   REMOV.\L 

distinctive  from  other  centrifugal  pumps.  The  pump  con- 
sists of  a  small  high-speed  impeller  with  a  large  number  of 
ports  or  nozzles  on  its  periphery,  a  ring  of  tapered  com- 
pression channels  and  a  discharge  casing  or  volute.  Water 
enters  the  eye  of  the  impeller  as  in  an  ordinary  side-suction 
centrifugal  pump  and  is  impelled  at  high  velocity  through 
the  ports  in  the  impeller,  which  rotates  in  the  opposite 
direction  to  the  impeller  of  a  centrifugal  pump.  Air  is 
admitted  around  the  entire  periphery  of  the  impeller  and 
is  drawn  into  the  entrance  of  the  tapered  compressor  chan- 
nels by  the  aspirating  eflfcct  of  the  rapidly  discharged  water. 
As  the  slugs  of  w^ater  move  outward  they  become  elongated 
owing  to  the  tapering  of  the  channels,  the  space  between 
slugs  decreases  and  the  air  entrapped  is  compressed.  The 
mixture  of  air  and  water  is  delivered  from  the  tapered 
channels  into  a  volute  casing,  somewhat  similar  to  that  of 


FIG.   2 — CROSS-SECTION  OF  TURBO  AIR  PUMP 

a  centrifugal  pump,  and  is  finally  passed  out  through  a  suit- 
able outlet  nozzle. 

These  pumps  are  used  for  both  jet  and  surface  condens- 
ers. For  the  latter  service  the  turbo  air  pump  is  frequently 
combined  in  a  common  casing  with  the  condensate  pump, 
thus  securing  many  obvious  advantages.  The  photograph. 
Fig.  2.  and  the  drawing.  Fig.  3,  illustrate  a  combined  pump 
of  this  type.  .X  distinct  saving  results  from  the  fact  that 
the  amount  of  piping  between  condenser  and  pump  is  re- 
duced and  simplified,  the  space  ordinarily  required  by  the 
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two  pumps  for  air  and  condensate  is  less,  and  both  pumps 
are  driven  on  a  single  shaft. 

It  is  stated  that  pumps  of  this  type  will  maintain  a 
vacuum  within  98  per  cent  to  99  per  cent  of  the  theoretical 
value;  that  is,  within  a  very  small  fraction  of  an  inch  of 
mercury  column  of  the  vacuum  corresponding  to  the  tem- 
perature of  the  hurling  water.  This  is  not  only  true  for 
low  temperatures  of  water  from  32  deg.  Fahr.  to  60  deg. 
Fahr.  but  also  for  hurling  water  at  temperatures  of  70  deg., 
80  deg.,  90  deg.  Fahr.  and  higher,  such  as  are  encountered 
during  the  summer  months  and  in  cooling-tower  work. 

This  pump  is  based  on  the  designs  of  the  German  pump 
built  by  the  Allgemeine  Elektricitats  Gesellschaft  and  is 
manufactured  by  the  Wheeler  Condenser  &  Engineering 
Company  of  Carteret,  N.  J. 


Electric  Apparatus  Uninjured  by  Submersion 
During  Flood 

Recent  flood  conditions  have  brought  to  light  some  inter- 
esting information  regarding  the  dependability  of  electrical 
apparatus  despite  immersion.  The  Gray  L  oal  Company, 
Danville,  111.,  has  two  35-hp  and  two  25-hp  motors,  one  of 
which  was  completely  submerged  in  March,  1912,  owing  to 
an  ice  jam  which  backed  up  the  river  water.  The  motor 
remained  immersed  ninety-two  days,  after  which  it  was 
protected  from  the  weather  and  left  on  the  bank  of  the  river 
till  the  early  fall,  when,  a  motor  being  needed,  this  one  was 
tested  out  to  deternijne  its  condition.  The  test  showed  it  to 
be  all  right,  much  to  the  surprise  and  gratification  of  its 
owners,  and  so  it  was  immediately  put  into  service  again, 
operating  until  March  24,  1913,  when  it  was  again  sub- 
merged during  the  recent  flood  and  remained  under  water 
until  April  7.  again  being  tested  out  "O.K."  The  other 
35-hp  motor  was  submerged  last  January  and  remained 
under  water  for  ten  days.  It  was  then  dried  out  and  con- 
nected up  and  found  to  be  in  perfect  condition.  One  of 
the  25-hp  motors  was  also  submerged  but  when  the  waters 
had  receded  it.  too,  was  all  right. 

Some  time  ago  a  standard  motor  performed  remarkable 
service  when  submerged.  A  20-hp,  three-phase,  220-volt 
induction  motor  geared  to  a  mine  pump  at  the  bottom  of  a 
shaft  in  the  mines  of  the  Richmond  Iron  Works,  Richmond 
Furnace,  Mass.,  was  submerged  by  surface  water  that 
flooded  the  shaft  during  a  thaw,  .\lthough  2  ft.  below  the 
surface  of  the  water,  the  motor  continued  to  operate  per- 
fectly and  at  the  end  of  two  hours  had  pumped  itself  clear 
of  water.  It  was  then  shut  down  just  long  enough  to  clean 
the  dirt  and  chips  from  the  rotor  and  to  put  oil  in  the  bear- 
ings, after  which  it  was  restored  to  regular  service  again, 
pumping  twenty  hours  a  day.  Its  performance  since  shows 
that  it  was  uninjured  by  its  remarkable  experience. 

Miitors  in  the  Comstock  mines  were  recently  submerged 
with  water  having  a  temperature  of  165  deg.  Fahr.  for 
twenty-four  hours.  .A.fter  operating  for  a  few  hours  with 
the  impressed  voltage  reduced  to  dry  them  out.  the  normal 
load  was  thrown  on.  The  motors  were  not  damaged, 
although  a  telephone  receiver  was  melted  out  of  shape. 

(n  the  works  of  the  Sweet  &  Doyle  Foundry  &  Machine 
Company  and  the  Twinvolute  Pump  &  Manufacturing 
Company,  of  Green  Island,  N.  Y.,  three  motors  and  a 
switchboard  were  completely  submerged  during  the  flood 
the  latter  part  of  March.  When  the  waters  had  subsided 
the  dirt  was  washed  off  and  the  motor  bearings  cleaned  and 
oiled.  After  an  hour's  run  without  load  to  dry  them  out, 
the  motors  were  put  into  service  and  api)arentlv  had  suf- 
fered no  injury. 

The  apparatus  which  passed  unscathed  through  the  un- 
usually severe  tests  mentioned  above  was  manufactured  by 
the  General  Electric  Company,  Schenectady,  N.  Y. 

The  remarkable  performance  of  two  Crocker-Wheeler 
motors  was  recently  brought  to  light  by  a  representative  of 


that  company    while  on  a  business  trip  through  California. 

A  ranchman.  Air.  W.  E.  Green,  of  Tulare,  Cal.,  has  an 
induction  motor  which  drives  a  pump  for  irrigation  pur- 
poses. One  night  the  service  failed  and  the  no-voltage  re- 
lease disconnected  the  motor,  thereby  stopping  the  action 
of  the  pump.  During  the  night  the  water  backed  up  from 
the  irrigation  ditch  into  the  pit  and  submerged  the  set  under 
4  ft.  of  water. 

In  the  morning  the  ranchman,  who  had  not  noticed  that 
the  motor  was  flooded,  started  the  set  which  ran  from  lo 
to  15  minutes  under  water.  When  he  discovered  to  his 
surprise  that  the  motor  was  submerged  the  machine  was 
taken  out,  dried  in  an  oven  and  immediately  put  into  serv- 
ice again.  It  has  been  continuously  running  without  repair 
or  extra  attention  ever  since. 

A  somewhat  similar  occurrence  was  reported  by  Messrs. 
Sturgeon  &  Saults.  In  this  case  the  water  backed  up  from 
the  ditch  into  the  pit  while  the  set  was  running  and  sub- 
merged both  the  pump  and  the  motor.  The  set,  however, 
continued  to  run  until  the  pump  became  so  clogged  with 
dirt  that  the  fuses  blew  out.  The  farmer  having  cleaned 
the  pump  and  pit  started  the  set  again  without  further  pre- 
cautions and  this  set  also  has  been  running  satisfactorily 
ever  since. 

While  the  Crocker-Wheeler  Company  has  made  in  certain 
instances  specially  insulated  waterproof  apparatus,  the  two 
motors  mentioned  above  were  standard  stock  machines  for 
which  no  claim  was  made  that  they  would  operate  under 
water. 


Floating  Transformer  Station  and  Pumping  Outfit 

In  order  to  irrigate  its  rice  fields  along  the  Sacramento 
River,  the  Moulton  Irrigated  Land  Company,  Butte  County, 
Cal.,  has  adopted  the  somewhat  unique  plan  of  installing  a 
motor-driven  pump  on  a  barge,  which  is  towed  from  point 


FLOATING    PUMPING    OUTFIT    ON    SACRAMENTO    RIVER 

to  point  by  a  gasoline  launch  and  is  thus  able  to  accom- 
plish what  would  otherwise  require  four  stationary  plants. 

The  barge  contains  a  20-in.  Dow  centrifugal  pump  belted 
to  a  loo-hp  Westinghouse  induction  motor.  Electrical 
energy  is  obtained  at  the  four  pumping  points  from  the 
ii,ooo-volt  lines  of  the  Pacific  Gas  &  Electric  Company.  A 
bank  of  transformers  on  the  barge  transform  the  energy 
to  440  volts  for  use  by  the  motor. 

The  pump  is  capable  of  delivering  about  16,000  gal.  of 
water  per  minute.  The  head  varies  from  12  ft.  to  23  ft.  as 
the  river  rises  and  falls,  and  the  motor  is  overloaded  about 
30  per  cent  whe;i  the  river  is  at  its  lowest  point,  but  it  has 
carried  this  overload  for  considerable  periods  of  time  with- 
out distress. 

The  pump  is  operated  almost  continuously  from  April  to 
August,  being  shut  down  only  when  the  barge  is  being 
towed  from  one  point  to  the  next. 


ELECTRICAL    WORLD 


Vol.  62,  No.  4 


Industrial  and  Financial  News 
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Copper-Covered  Wire. — Tlio  increasing  dciiianil  for 
coppcr-covcrcU  wire  is  strikingly  shown  by  an  order  re- 
cently received  by  tlie  Standard  Underground  Cable  Com- 
pany for  ten  carloads  of  "Colonial  copper-clad"  wire  from  a 
customer  who  has  been  using  this  kind  of  wire  for  years. 

Finds  a  Demand  for  Metallic  Brushes.— The  Nungesser 
Carbon  &  Battery  Company,  of  Cleveland,  Ohio,  which 
makes  a  specialty  of  furnishing  metal  brushes  for  automo- 
bile electric  starters,  reports  that  it  is  enjoying  an  excellent 
business  among  the  manufacturers  of  that  class  of  ap- 
paratus. 

May  Sales  Record-Breaking.— Gross  sales  for  the  month 
of  May,  1913,  by  the  Western  Electric  Company  reached 
a  total  of  $7,800,000,  which  is  $800,000  greater  than  the 
total  for  the  best  previous  month's  sales  in  the  company's 
experience,  namely  October,  1012.  Although  the  latter  year 
was  the  most  active  in  the  history  of  the  company,  the 
sales  this  year  have  been  showing  steady  gains  over  those 
for  corresponding  periods  in   1912. 

Ohio  Manufacturer  Busy. — Recent  sales  made  by  the  Foos 
Gas  Engine  Company  of  Springfield,  Ohio,  include  oil  and 
producer  gas  engines  for  use  in  waterworks  and  refrig- 
erating plants  and  for  driving  generators.  Among  the 
purchasers  are  the  city  of  Saline,  Mich.,  United  States 
Government,  Fredericksen  Ice  Company  of  Chicago,  111., 
William  Gordon,  Atlantic  City,  N.  J.,  and  the  Deposit  Mill- 
ing Company  of  Deposit,  N.  Y.  The  combined  horsepower 
represented  in  these  sales  is  550. 

New  Welding  Machine  to  Be  Marketed. — The  Lincoln 
Electric  Company,  of  Cleveland,  Oliio,  has  completed  the 
development  of  a  machine  which  will  take  alternating  cur- 
rent and  deliver  direct  current  with  a  drooping  character- 
istic, adaptable  to  welding  work  without  the  necessity  for 
using  resistance  in  series  with  the  arc.  It  is  expected  that 
this  machine  will  have  even  a  larger  field  than  the  welder, 
operating  on  direct  current,  which  this  company  has  sold 
for  several  years. 

Terry  Turbines  and  Pumps  Sold. — A  good  sized  order 
was  recently  placed  with  the  Terry  Steam  Turbine  Com- 
pany, of  Hartford,  Conn.,  by  the  Milwaukee  Electric  Rail- 
way &  Light  Company,  of  Milwaukee,  Wis.,  including  two 
6o-lip  turl)incs  for  driving  circulating  pumps,  and  two 
boiler  feed  pumps,  rated  at  20  gols.  per  minuts.  There  was 
also  purchased  in  the  same  order,  three  stoker  blower  sets 
for  the  Racine  plant  of  the  latter  company,  and  two  sets  of 
pumps  for  their  generating  station  at  Kenosha. 

Taylor  Stoker  Sales. — Si.xtcen  large  companies  have  re- 
cently placed  orders  with  the  American  Engineering  Com- 
pany, of  Philadelphia,  Pa.,  for  its  Taylor  stokers.  The 
Rochester  Railway  &  Light  Company,  of  Rochester.  N.  Y.; 
Lake  Shore  &  Michigan  Southern  Railway  Company,  Air 
Line  Junction.  Ohio:  Fitchburg  (Mass.)  Gas  &  Electric 
Company  and  the  N'arragansett  Electric  Light  Company, 
Providence,  R.  I.,  were  among  the  larger  utilities  buying 
this  apparatus. 

The  Moloney  Electric  Company  of  St.  Louis  has  estab- 
lished offices  at  Toronto,  Ont. ,  Winnipeg,  Manitoba  and  at 
Vancouver,  B.  C.  Its  ottice  at  Toronto  is  located  in  the 
Canadian  Pacific  Railroad  Building  and  is  under  the  super- 
vision of  Mr.  George  C.  Leacock,  who  was  formerly  with 
the  Packard  Electric  Company.  Mr.  Leacock  is  district 
business  manager  of  the  entire  part  of  Ontario.  The  dis- 
trict office  which  was  opened  at  Winnepeg  is  located  in  the 
Electric  Railway  Chambers  Building  and  is  in  charge  of 
Mr.  C.  H.  Abbott,  who  was  also  formerly  with  the  Packard 


Company.  Mr.  Abbott  will  have  charge  of  all  business  in 
Manitoba,  Saskatchewan,  Eastern  British  Columbia  and  Al- 
berta. Mr.  Seth  B.  Smith,  formerly  business  manager  of 
the  Westinghouse  office  at  Vancouver,  is  now  district  man- 
ager of  the  Moloney  Electric  Company's  office  in  that  city. 
This  office  is  located  in  the  Vancouver  Block.  Mr.  Smith 
has  been  with  the  latter  company  several  months. 

In  addition  to  the  factory  which  the  Moloney  Electric 
Company  has  in  St.  Louis,  it  also  operates  a  factory  at 
Windsor,  Ont.,  employing  about  45  men.  Mr.  W.  R.  Ker 
is  in  charge  of  the  offices  at  that  place. 

Forthcoming  Convention  of  Federal  Sign  System  (Elec- 
tric).— The  annual  convention  of  branch-oftice  managers 
and  department  heads  of  the  Federal  Sign  System  (Elec- 
tric) will  be  held  in  the  Moraine  Hotel,  Highland  Park, 
111.,  on  July  30  and  31  and  Aug.  I.  It  is  expected  that  be- 
tween seventy-five  and  eighty  men  will  be  in  attendance. 
One  day  will  be  devoted  to  an  exposition  of  the  products 
of  the  Sangamo  Electric  Company,  Pittsburgh  Transformer 
Company  and  other  manufacturers  for  which  the  Federal 
Sign   System   acts   as   distributor. 

Alberger  Sales  Steady. — The  Albergcr  Pump  &  Con- 
denser Company,  of  90  West  Street.  New  York,  is  doing 
a  good  business  in  spite  of  the  dull  season.  Among  the 
recent  shipments  of  special  note  have  been  to  the  Monarch 
Cotton  Mills,  at  Union,  S.  C,  Boston  &  Maine  Railroad, 
Pennsylvania  Coal  Company,  for  its  Underwood  Colliery, 
at  Dunmore,  Pa.,  and  to  the  San  Joachim  Light  &  Power 
Company,  Bakersfield,  Cal.  The  first  two  concerns  each 
bought  a  32-in.  "Spiroflo"  condenser  with  centrifugal  re- 
moval and  vacuum  pumps,  while  the  latter  company  ob- 
tained a  i.=;,ooo  sq.  ft.  surface  condenser. 

Western  Hydroelectric  Apathy. — A  prominent  New  York 
man.  who  is  in  close  touch  with  hydroelectric  developihent 
work  throughout  the  country,  has  recently  returned  from 
a  trip  to  the  Pacific  Coast,  and  in  an  interview  with  a  rep- 
resentative of  the  Electrical  Jf'orld,  he  stated  that,  due  to 
the  difficulty  of  financing  at  this  time,  there  are  practically  | 
no  new  hydroelectric  plants  now  projected  in  the  West. 
Work  is  progressing  on  installations  now  partially  com- 
pleted, but  nothing  new  is  planned.  He  stated  further,  that 
the  same  condition  in  general  exists  in  the  South,  to  the 
best  of  his  knowledge,  and  that  he  did  not  expect  any 
real  activity  in  this  line  until  after  the  first  of  the  year. 

Electrically  Operated  Grain  Elevator  at  Kansas  City, 
Kan. — The  new  electrically  operated  i.ooo.ooo-bushel  con- 
crete grain  elevator  which  was  built  for  the  Chicago,  Rock 
Island  &  Pacific  Railway  Company  at  Kansas  City,  Kan., 
by  the  Macdonald  Engineering  Company  of  Chicago  was 
completed  and  received  its  first  supply  of  grain  by  means  of 
its  new  electrical  equipment  on  July  i.  The  erection  and 
electrical  wiring  of  this  elevator,  as  well  as  the  conversion 
of  the  old  1,000,000-bushel  steel  elevator,  which  adjoins  it, 
from  a  rope-transmission  to  an  electrically  operated  ele- 
vator, was  commenced  on  Jan.  15,  1913,  so  that  the  time 
of  erection  is  considered  somewhat  of  a  record.  The  elec- 
trical wiring  was  done  by  the  Freeman-Sweet  Company, 
Chicago,  and  the  placing  of  conduits,  which  had  to  be  laid 
in  the  forms  before  the  concrete  was  poured,  was  in  charge 
of  Mr.  J.  C.  McGivney,  superintendent  on  the  job.  Motors 
ranging  in  size  from  5  hp  to  75  hp  were  installed  in  the  two 
elevators  with  an  aggregate  rating  of  1040  hp.  Although 
energy  for  the  operation  of  the  motors  will  under  ordinary 
conditions  be  supplied  by  a  450-kva,  three-phase,  480-volt. 
60-cycle  General  Electric  generator  on  the  grounds,  auxil- 
iary service  for  use  in  case  of  emergency  will  be  availabit 
from  the  municipal  electric  plant  of  Kansas  City,  Kan. 
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Crocker-Wheeler  Apparatus  Used. — Under  the  heading 
"Electrical  Energy  for  Large  Chicago  Tannery"  mention 
was  made  in  the  July  19  issue  of  the  Electrical  World  of 
the  power  equipment  for  the  Griess-Pfieger  Tanning  Com- 
pany. Word  comes  from  the  Crocker-Wheeler  Company, 
of  Ampere,  N.  J.,  correcting  the  statement  of  the  make  of 
electrical  apparatus  installed.  According  to  these  advices 
the  equipment  consisted  of  two  715-kva,  440-volt,  three- 
phase,  6o-cycle  engine  type  Crocker- W'heeler  generators, 
running  at  120  r.p.m.  and  directly  connected  to  Corliss  en- 
gines of  Nordberg  Manufacturing  Company's  make,  and  one 
214-kva  alternator  of  the  same  type,  running  at  150  r.p.m. 
and  directly  connected  to  one  of  the  Bail  Engine  Com- 
pany's four-valve  engines.  All  three  units  have  belt-driven 
exciters. 

Boston  &  Maine  Power  Plant  Equipment. — An  extension 
installation  of  electrical  and  power  apparatus  is  being  made 
by  the  Boston  &  Maine  Railroad  at  its  Billerica  shop 
power  house.  Five  soo-hp  Babcock  &  Wilcox  boilers  with 
Murphy  Iron  Works  stokers  are  being  put  in,  together 
with  a  considerable  amount  of  auxiliary  pump  condenser 
and  air  compressor  equipment.  The  electrical  machinery 
to  be  installed  consists  of  two  Rice  &  Sargent  engines, 
each  connected  directly  to  a  350-kw,  6oo-volt,  2S-cycle, 
3-phase  generator;  one  750-kw  generator  of  the  same  type 
driven  by  a  mixed  pressure  turbine,  and  one  50-kw  gen- 
erator, also  of  the  same  type,  coupled  to  a  marine  type 
engine;  two  50-kw,  i2S-volt  exciter  sets,  connected  to 
marine  type  engines,  and  one  motor-generator  set,  com- 
prising a  200-kva,  2s-cycle  motor,  directly  connected  to  a 
l2S-kw,  250-volt,  direct-current  generator.  All  of  the  elec- 
trical apparatus  is  of  General  Electric  make.  On  the 
section  between  Hinsdale,  N.  H.,  and  Brattleboro,  Vt.,  just 
recently  put  in  operation  by  the  Boston  &  Maine  twenty- 
five  automatic  and  five  semi-automatic  electric  block  signals 
are  in  use,  supplied  by  the  Union  Switch  &  Signal  Company, 
of  Swissvale,  Pa.  Okonite  wire  used  for  the  underground 
circuits  on  this  signal  system  was  supplied  by  the  Pet- 
tingell-Andrews  Company,  of  Boston,  Mass. 

Additional  Electrical  Equipment  for  the  Western  Elec- 
tric Company. — Three  five-story  structures  have  been  added 
to  the  existing  factory  of  the  Western  Electric  Company  at 
Hawthorne.  111.,  the  motor  and  electric  light  wiring  for  which 
is  being  done  by  the  Freeman-Sweet  Company  of  Chicago. 
About  2600  incandescent  lamps  will  be  installed,  which  will 
be  of  25-watt,  50-watt  and  loo-watt  tungsten  types.  Service 
wires  will  also  be  run  for  supplying  motors  with  energy, 
but  no  definite  number  of  units  has  been  decided  upon  at 
the  present  writing.  Outlets  have  been  provided  from 
which  wires  can  be  run  to  the  motors  as  they  are  installed. 
Six  feeders  will  be  run  from  the  isolated  generating  station 
which  this  company  operates,  through  a  tunnel  in  lead- 
shcathed  cables,  to  the  buildings  in  which  the  service  is 
required.  Each  of  the  feeder  cables  contains  three  con- 
ductors having  250,000  circ.  mils  cross-section.  Service  for 
both  the  lamps  and  motors  will  be  supplied  at  440  volts, 
60  cycles,  three-phase,  through  e.xposed  conduits.  The 
lighting  panel  boards  are  peculiar  in  construction  as  the 
lamps  will  be  fed  from  the  440-volt  feeders  and  from  a 
grounded  neutral.  Each  lamp  outlet  is  supplied  with  a 
phase   wire   and   a    grounded    neutral. 

Electrical  Equipment  of  a  Modern  Loft  Building. — By 
courtesy  of  C.  A.  Williams,  of  the  Van  Wagoner-Linn 
Construction  Company,  contracting  electrical  engineers,  of 
1 133  Broadway,  New  York,  details  on  the  electrical  equip- 
ment of  the  new  Mercantile  Building,  424-438  West  Thirty- 
third  Street,  New  York,  have  been  received.  The  building 
is  twelve  stories  high  and  is  equipped  with  two  high-speed 
Otis  passenger  elevators  and  three  three-ton  freight  ele- 
vators. The  main  switchboard  of  marbleized  slate  was 
supplied  by  the  Metropolitan  Electric  &  Manufacturing 
Company,  of  Long  Island  City,  N.  Y.,  and  contains  sepa- 
rate feeder  switches  for  each  riser,  also  a  breakdown  panel 
providing  for  the  future  installation  of  an  isolated  gener- 
ating plant  if  desired.  At  present  Edison  current  is  used. 
There  are  fifty  six-light  outlets  on  each  floor  for  illumina- 
tion. Provision  has  been  made  for  supplying  100  hp  for 
drive  purposes  on  each  floor  and  the  installation  of  empty 
conduits  will  take  care  of  future  needs  in  this  line.  There 
[are  two  marbleized  slate  panel  boards  measuring  6x4  ft. 


on  each  floor,  divided  into  two  sections,  one  for  the  light- 
ing and  the  other  for  the  power  circuits.  The  lighting 
section  of  each  board  has  fourteen  circuits  of  25  amp 
capacity  each,  and  the  power  section  has  sixteen  circuits 
of  50  amp  each.  These  boards  were  also  supplied  by 
the  Metropolitan  Company.  The  conduits  used  were  made 
by  the  Central  Tube  Company,  of  Pittsburgh,  Pa.,  and 
there  are  installed  on  the  power  circuits  now  in  use  twelve 
50-amp  solenoid  switches,  furnished  by  the  Hart  Manufac- 
turing Company,  of  Hartford,  Conn.  There  were  also  in- 
stalled a  number  of  Cutler-Hammer  starters  of  the  latest 
type,  operated  by  remote  contact  switches.  The  entire 
equipment  was  put  in  by  the  Van  Wagoner-Linn  Con- 
struction Company,  of  New  York. 

Electric  Trucks  Popular. — Among  recent  sales  of  the 
General  Vehicle  Company's  electric  trucks  the  following 
are  of  special  note:  American  Express  Company,  twenty- 
five  two-ton  cars;  New  York  Railways  Company,  twenty- 
nine;  New  York  Edison  Company,  five  five-ton  trucks;  Lord 
&  Taylor,  six  looo-lb.  wagons;  General  Baking  Company, 
four  looo-lb.  cars;  American  Agricultural  Chemical  Com- 
pany; three  2000-!b.  trucks;  and  Franklin  Simon  &  Com- 
pany, three  lOoo-lb.  cars.  The  great  bulk  of  trucking  and 
delivery  work  lies  in  the  field  of  short  haul  service  and  for 
such  work  the  electric  truck  and  delivery  wagon  are  pre- 
eminently fitted.  But  there  is  occasionally  a  demand  for 
a  truck  for  long  haul  service  and  in  the  process  of  this 
company's  growth  it  has  been  found  that  calls  for  cars  to 
handle  such  service  are  sufficiently  frequent  to  make  it  ad- 
visable to  develop  a  car  especially  for  that  service.  About 
a  year  ago  a  thorough  study  of  this  question  led  to  the 
determination  that  a  gasoline  car  would  be  best  fitted  to 
meet  this  special  demand  and,  after  considerable  investiga- 
tion into  the  merits  of  various  makes,  the  American  rights 
of  the  German  Mercedes  car  were  secured  and  plans  laid 
for  the  manufacture  of  these  cars  in  this  country.  At  the 
present  time  there  is  building  at  the  Long  Island  City  plant 
of  the  company  a  one-story  brick  factory,  measuring  50x240 
ft.,  which  will  be  devoted  to  the  manufacture  of  the  above 
type  of  gasoline  trucks,  ranging  in  capacity  from  four  to 
ten  tons.  A  reflection  of  the  growth  of  the  company's 
business  in  the  electric  truck  line  can  be  seen  in  the  fact 
that  there  is  also  under  construction,  at  the  same  location, 
a  six-story  factory,  measuring  75  x  500  ft.,  the  lower  five 
stories  of  which  will  be  equipped  for  the  manufacture  of 
electric  commercial  cars,  the  top  floor  being  intended  for 
the  company's  main  offices.  Two  passenger  and  two  freight 
elevators  will  be  installed  in  this  building,  which  is  of  fire- 
proof, structural  steel  and  reinforced  concrete  design,  and 
the  cost  of  the  building  alone  without  manufacturing  equip- 
ment is  estimated  at  close  to  $500,000.  An  isolated  gen- 
erating plant  installation  will  supply  light  and  power  for 
the  entire  group  of  buildings  when  completed.  It  is  ex- 
pected that  the  construction  work  will  be  finished  and  cars 
turned  out  from  both  of  these  factories  about  Jan.  15,  1914. 


NEW  YORK  METAL  MARKET  PRICES 


Copper: 
Standard,    spot* 


, July  IS , 

Bid.  Asked. 

.13.25  

Selling  Prices 


London,   standard,   spot* 62 

Prime    Lake 14.50 

Electrolytic 14.15 

Casting 14.05 

Copper  wire  base 15.50 

Nickel'. '. '. '. '. '. '. '. '. ','.'.'..'.'.'.'. '. 40.00 

Sheet  zinc,  f.  o.  b.  smelter 

Siielter,  spot 5.30 

Tin,  spot* 39.70 

Alviminum: 


*OLD  METALS 


Heavy  copper  and  wi 

Brass,    heavy 

Brass,    light 

Lead,    heavy 

Zinc,    scrap 


13.25 
8.12H 
7.25 
4.25 
4.37>4 


, July  22 , 

Bid.  Asked. 

14.00  

Selling  Prices 

£        s       d 

64        8       9 

14.50      to  14.60 

14.50 

14.25      to  14.35 
15.50 

4.35 
40.00      to  45.00 

7.00 

5.40 

41.00      to  41.50 


13.25 
8.25 

7.25 
4.25 
4.25 


♦COPPER  EXPORTS 

Total  tons  to  July  22 

"From  daily  transactions  on  the  New  York  Metal  Exchange. 
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Industrial  Securities 


jPer  Cent 


H«ttrr>'.' 


AUisChalnicP!,  t  r  ,  Sth  pel    «19,8OO.0O0 
AllU-Chal.pf  .1  r..5thpd..i      16,050.000 

pi-KT :    153,887,900 

'  ■  .144.471,400 

16,074,425 
101,363,600 
41,380,400 
50.000,000 
99,747.600 
34,496,400 
3.998,700 


&M..C 
&M.,p(. 


*Lut  price  quoted. 


Business  Notes 


July  16 


6U 
59 
109 


1391 

"1* 
68* 
63* 
61* 
110* 


New  Industrial  Companies 

The  Graves  Engineering  Company,  of  New  York,  N.  Y.. 
has  been  incorporated  by  C.  A.  Graves,  of  Brooklyn;  C.  N. 
Jones  and  V.  B.  Erwin,  of  New  York.  The  company  is 
capitalized  at  $100,000  and  proposes  to  do  a  mechanical  and 
civil  ciiKinccring  and  contracting  business. 

The  Right-Light  Company,  of  Marion.  VV.  \'a.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  A.  F.  Millan, 
T.  V.  Morgan,  E.  D.  Conway,  H.  R.  Williams,  VV.  C.  Byrd 
and  G.  B.  .McXcely,  all  ol  Mannington,  \V.  Va.  The  com- 
pany prcposis  to  manufacture  light  and  heat  appliances. 

The  Mutual  Railways  Utilities  Corporations,  of  New 
York,  X.  Y.,  has  been  incorporated  by  William  Chapman, 
20  Benet  Street.  Arlington,  N.  J.;  Walter  Neville,  31  Nassau 
Street,  and  C.  William  Stengel,  146  Liberty  Street,  both  of 
New  York.  The  company  is  capitalized  at  $1,000,000  and 
proposes  to  do  a  manufacturing  and  construction  business. 


The  Blake  Signal  &  Manufacturing  Company  has  moved 
its  Boston  otTicc  from  246  Summer  Street,  to  251  Cause- 
way Street. 

General  Electric  Company. — Mr.  S.  H.  Boyer,  formerly 
assistant  district  manager  in  the  Chicago  office  of  the  Gen- 
eral Electric  Company,  has  been  made  district  manager  for 
the  company  at  St.  Louis,  Mo. 

R.  H.  Henderson,  for  a  number  of  years  works  manager 
of  the  Wcstinghouse  Lamp  Company,  has  resigned  and  will 
be  succeeded  by  H.  S.  Black,  formerly  manager  of  the  St. 
Louis  Magda  Lamp  Works  of  the  General  Electric  Com- 
pany. 

The  Electric  Construction  Company  has  been  organized 
at  Gadsden,  .\la..  and  has  opened  a  store  at  lii  North 
Fourth  Street.  .\  line  of  electrical  supplies  will  be  carried 
and  general  electrical  work  engaged  in.  Mr.  B.  W.  Erwin 
and  Mr.  Holly  Midgeley  are  the  organizers  of  the  new 
company. 

Mr.  C.  M.  Welch,  formerly  mafiager  of  the  transformer 
department  of  the  Duncan  Electric  Manufacturing  Com- 
pany, Lafayette,  Ind.,  has  been  recently  chosen  for  a  posi- 
tion in  the  main  office  of  Moloney  Electric  Company,  St. 
Louis,  Mo.  His  brother,  Mr.  Jas.  E.  Welch,  who  was  as- 
sociated with  him,  is  superintendent  of  the  St.  Louis  fac- 
tory. 

C.  V.  Kerr,  formerly  chief  engineer  for  McEwen  Broth- 
ers, Wellsville,  N.  Y.,  has  severed  his  connection  with  that 
company  after  three  and  a  half  years'  work  in  developing 
a  helical  pump  and  a  propeller  blower  and  is  now  engaged 
in  the  private  development  of  a  group  of  turbine-driven 
power-plant  auxiliaries.  His  business  address  is  Wells- 
ville. N.  Y. 

Gagen  &  Butler,  Inc.,  have  opened  offices  as  electrical 
engineers  and  contractors  at  1402  Broadway,  New  York. 
James  M.  Gagen  is  president  and  Edwin  C.  Butler  secretary 
and  treasurer  of  the  firm,  which  will  continue  the  business 
carried  on  by  Mr.  Gagen  for  the  past  two  years.  Mr.  Butler 
was  associated  for  several  years  with  Harry  .Alexander  ana 
other   electrical   concerns. 

National  Carbon  Company's  Jovian  Ritual  Team. — The 
rejuvenation  of  the  Jovian  Order  held  at  Cedar  Point,  Ohio, 
July  18,  during  the  nineteenth  annual  convention  of  the 
Ohio  Electric  Light  Association,  was  in  charge  of  an  or- 
ganized ritual  team  composed  of  representatives  of  the 
National  Carbon  Company  of  Cleveland.  The  team,  which 
consists  of  seventeen  members,  possesses  a  complete  outfit 
of  costumes  and  paraphernalia,  and  is  in  a  position  on 
twenty  hours'  notice  to  conduct  a  ritual  anywhere  within  a 
night's  ride  of  Cleveland  without  expense  to  the  local  chap- 
ter. The  National  Carbon  Company  has  organized  its  own 
Jovian  chapter  with  a  membership  of  seventy,  the  first  in 
the  order  to  be  formed  entirely  within  a  commercial  organi- 
zation. The  newly  elected  officers  of  this  chapter  are: 
President.  Mr.  N.  C.  Cotabish;  vice-president.  Mr.  M.  W. 
Allen;  secretary,  Mr.  E.  M.  Spellman;  treasurer,  Mr.  T.  J. 
Wearty;  sergeant-at-arms.  Mr.  A.  T.  Baldwin;  press  agent, 
Mr.  E.  H.  Martindale.  Nine  candidates  were  initiated  at 
t'edar  Point,  the  rejuvenation  being  in  charge  of  Statesman 
M.  H.  Moffct  of  Cleveland. 


Trade  Publications 

Pumps. — In  Bulletin  No.  115  double-acting  plunger  pumps 
of  the  horizontal  type,  made  by  the  Goulds  Manufacturing 
Co.,  Seneca  Falls,  N.  Y.,  are  illustrated,  and  complete  speci- 
fications  are   given. 

Watt-Meter  Boxes. — The  Appleton  Electric  Company., 
Chicago,  111.,  has  issued  a  complete  booklet  listing  and 
describing  its  complete  line  of  watt-meter  boxes  which 
have  been  approved  by  the  National  Board  of  Fire  Under-^ 
writers  and  are  used  by  the  city  of  Chicago  in  all  apartment, 
store  and  office  buildings.  The  boxes  are  made  in  three 
sizes,  1-30  amp,  31-60  amp  and  61-100  amp. 

Measuring  Instruments. — The  American  Every 
Company,  304  Hudson  Street,  New  York,  has  ass' 
within  a  recently  published  32-page  catalog  infon.iui.v, 
concerning  "Eveready"  direct-current  measuring  instni 
ments.  Various  types  of  switchboard  instruments,  auto 
mobile  types,  portable  types,  portable  shunts  and  switch 
board  and  semi-portable  external  shunts  are  illustrated,  ant 
a  page  is  devoted  to  a  diagram  of  connections. 

Reflectors. — A  number  of  pleasing  designs  of  Brascolit 
Luminous  Units  are  shown  in  a  recent  publication  of  th 
Luminous  Unit  Company,  Jefferson  and  Washington  Ave 
nues,  St.  Louis,  Mo.  These  units  are  self-contained,  an 
do  not  depend  upon  the  ceiling  in  any  way  for  reflection  o 
light.  Some  efficiency  test  data  are  given.  The  catalo' 
shows  a  wide  range  of  designs.  It  is  printed  on  paper  fre 
from  glare  and  has  an  eflfective  cover. 

Paint. — Rice's  "Mill  White,"  a  special  paint  made  for  tb 
interior  of  industrial  plants,  is  the  subject  of  some  recen 
advertising  literature  issued  by  the  United  States  Gutt 
Percha  Paint  Co.,  Providence,  R.  I.  The  advantages  c 
this  paint  are  convincingly  set  forth  in  a  pamphlet  ?"•■''' 
"More  Light"  and  in  another  entitled  "Make  the  M 
Daylight  in  Your  Plant."  Both  of  these  contain  il 
tions  of  industrial  plants  in  which  this  paint  was  used 

Storage  Batteries. — The  Edison  Storage  Battery  Con 
pany,  1022  Lakeside  Avenue.  Orange,  N.  J.,  has  issued  a 
illustrated  booklet  with  the  front-cover  title  of  "N.  E.  L.  . 
Chicago  Conventipn,  June  2-6,  1913.  In  Memoriam,"  whit 
contains,  as  stated  on  the  first  page,  "convention  conve 
sations  that  did  not  get  into  the  'Proceedings.'  and  some  ■ 
the  features  of  the  convention  and  stories  that  were  to 
but  not  recorded  referring  particularly  to  the  Edison  sto 
age  battery."  Some  interesting  pictures  and  catchy  par 
graphs  make  a  readable  booklet. 

Electrical  Trucks. — "G.  V.  Electrics  for  Grocers" 
the  title  of  a  booklet  issued  by  the  General  Vehit 
Company,  Long  Island  City,  N.  Y.  It  tells  the  story 
the  successful  use  of  its  electric  trucks  by  wholesale  a 
retail  grocers,  pictures  and  data  adding  interest  and  o- 
fulness  to  the  little  publication.  The  actual  experiences 
grocers  in  the  use  of  trucks  are  set  forth,  and  a  table  sho 
ing  approximate  cost  of  operation  is  included.  The  snbj" 
of  trucks  in  department  stores  is  similarly  treated  in 
separate   pamphlet. 
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Personal  Mention 

Mr.  S.  T.  Stewart,  manager  of  the  Muskegon  office  ol  the 
jrand  Rapids-AIuskegon  Power  Company,  has  resigned. 

Mr.  T.  N.  Young  has  succeeded  Mr.  L.  B.  Cirl  as  super- 
ntendent  01  the  municipal  water,  electric  lighting  and  power 
ilant  of  Marsh  field.  Wis. 

Mr.  Samuel  T.  Beatty,  formerly  at  Hackettstown,  N.  J., 
s  now  associated,  as  superintendent,  with  the  Danville 
N.  v.)  Gas  &  Electric  Company. 

Mr.  Kempster  B.  Miller,  consulting  engineer,  has  returned 
o  his  home  in  Chicago  after  a  short  vacation  sojourn  in 
jreat  Britain  and  on  the  Continent. 

Mr.  M.  L.  Sperry,  manager  of  the  Savannah  (Ga.)  Elec- 
ric  Company,  has  been  transferred  to  the  New  London 
Conn.)  Gas  &  Electric  Company,  controlled  by  the  same 
nterests. 

Mr.  H.  L.  Williams,  who  has  been  associated  with  the 
iawlins  (Wyo.)  Electric  Light  &  Fuel  Company,  has  be- 
ome  manager  of  the  Evanston  (Wyo.)  Electric  Light 
Company. 

Mr.  F.  A.  Sherwood,  formerly  of  the  Richtield  (Utah) 
Electric  Light  &  Power  Company,  has  been  appointed  local 
nanager  of  the  Caldwell  (Idaho)  plant  of  the  Beaver  River 
'ower  Company. 

Mr.  John  O'Connell,  manager  of  the  South  Deerfield 
iffice  of  the  Greenlield  (Mass.)  Electric  Light  &  Power 
.'onipanj-,  has  resigned.  His  successor  is  Mr.  R.  Leavitt 
if  Shelburne  Falls. 

Mr.  Louis  Streng,  formerly  chief  engineer  of  the  Ken- 
ucky  Electric  Company,  Louisville,  has  been  retained  as 
onsulting  engineer  by  the  Louisville  Gas  &  Electric  Com- 
lany,  its  successor. 

Mr.  G.  O.  Miller,  who  has  been  local  manager  of  the 
kluncie  Electric  Light  Company  at  Eaton,  Ind.,  has  been 
ransferred  to  Hartford  City,  Ind.  His  successor  at  Eaton 
s  Mr.  Wilbcr  Lyons. 

Mr.  F.  Rainbow,  formerly  with  the  Neligh  Mills  lighting 
)Iant,  at  Neligh,  Neb.,  has  assumed  the  management  of  the 
^icrce  (Neb.)  Milling  Company,  which  operates  an  electric 
ight  plant  in  connection  with  its  mill. 

Mr.  H.  E.  Smoot,  formerly  general  manager  of  the  Idaho- 
.'tah  Electric  Company,  has  become  associated  with  the 
<ichfield  (Utah)  Electric  Light  &  Power  Company  as 
nanager,  succeeding  Mr.   F.  A.  Sherwood. 

Mr.  Theodore  T.  Haldeman,  for  the  last  18  months 
iUperinu-ndcnt  of  the  Washington  Electric  Company  of 
A'ashingtun,  N.  ]..  has  been  appointed  superintendent  of 
he  municiiial  electric-light  plant  at  Dover,  Del. 

Mr.  Joseph  A.  Brennan,  formerly  with  the  electrical  con- 
itruction  department  for  the  new  Subway,  New  York  City, 
las  been  appointed  to  a  position  with  the  electrical  staff 
n  charge  of  the  Panama  Canal  work  on  the  Isthmus. 

Mr.  C.  W.  Kellogg,  Jr.,  has  been  appointed  manager  of 
he  Beaumont  (Tex.)  Electric  Light  &  Power  Company. 
Hr.  Kellogg  was  formerly  local  manager  for  the  Stone  & 
iVebster  Company  in  charge  of  the  El  Paso  Gas  &  Electric 
Jompany. 

Mr.  Charles  W.  Wilcox,  for  the  last  three  years  manager 
if  the  Shelburne  Falls  (Mass.)  office  of  the  Greenfield 
-ight  &  Power  Company,  has  resigned  his  position.  Mr. 
kVilcox  has  been  connected  with  the  electric-lighting  indus- 
ry  for  18  years. 

Mr.  H.  E.  Brandli  has  been  made  manager  of  the  prop- 
■rties  of  the  Citizens'  Gas,  Electric  &  Heating  Company  at 
Vlt.  Vernon,  111.,  succeeding  Mr.  C.  B.  Severson,  trans- 
erred  to  New  York,  as  purchasing  agent  for  the  Doherty 
Operating  Company. 
,   Mr.  Jefferson  Alexander,  superintendent  of  the  Houghton 

Mich.)  County  Electric  Light  Company,  has  been  ap- 
lointed  general  superintendent  of  the  Savannah  (Ga.)  Elec- 
,ric  Company  as  successor  to  Mr.  H.  C.  Foss,  who  has  been 
iiade  acting  general  manager. 

Mr.   W.   T.    Maddox,    assistant    general    manager    of    the 

lah  Light  &  Railway  Company,  Salt  Lake  City,  Utah,  has 
.esigned   from   the    company    and    has    retired    from    active 


work.  Mr.  Maddox  left  for  Southern  California,  where  he 
will  live  on  his  ranch  near  Gardena. 

Mr.  Thomas  W.  Haldeman,  who  has  been  general  man- 
ager of  the  Point  Pleasant  (N.  J.)  Electric  Light  &  Power 
Company,  has  returned  to  Washington,  N.  J.,  to  resume 
charge  of  the  Washington  Electric  Company,  a  position 
which  he  relinguished  in  February,  1912. 

Mr.  T.  W.  Norcross,  formerly  district  engineer  at  Denver, 
Col.,  for  the  United  States  Forest  Service  and  engaged  in 
power  and  irrigation  work  in  eight  of  the  western  states, 
has  been  promoted  to  the  position  of  assistant  chief  engi- 
neer, with  headquarters  at  Washington,  D.  C. 

Mr.  J.  Hoadley  Cochran,  who  has  for  several  years  been 
in  charge  of  the  plant  of  the  George  Fetter  Company  of 
Louisville,  recently  acquired  by  the  Louisville  Gas  &  Elec- 
tric Company,  continues  the  management  of  that  plant, 
which  manufactures  considerable  quantities  of  ice. 

Mr.  W.  E.  Shaw  has  been  appointed  local  manager  of  the 
York  Light  &  Heat  Company,  Biddeford,  Me.,  as  successor 
to  Mr.  J.  G.  Shaw,  former  vice-president  and  manager,  who 
resigned  when  the  company  was  taken  over  by  the  Cumber- 
land County  Power  &  Light  Company.  Portland,  Me. 

Mr.  L.  A.  Bailey,  at  present  electrical  inspector  of  the 
Oklahoma  Fire  Inspection  Bureau,  will  leave  Aug.  7  to  be- 
come engineer  for  the  Rock  Mountain  Fire  Underwriters 
Association,  Denver,  Col.,  succeeding  Mr.  W.  J.  Canada, 
who  has  resigned  to  take  up  special  investigation  work  for 
the  Bureau  of  Standards. 


Obituary 


Anthony  Nicholas  Brady,  the  well-known  public  utility 
magnate  of  New  York  and  Albany,  died  in  London,  Eng- 
land, on  July  22,  from  angina  pectoris.  At  the  time  of  his 
death  Mr.  Brady  was  close  on  to  seventy  years  of  age, 
having  been  born  on  Aug.  22,  1843,  at  Lille,  France,  of 
Irish  parents.  He  came  to  the  United  States  with  his 
parents  and  settled  in  .Mbany,  N.  Y.,  where  young  Brady 
attended  school  until  he  was  thirteen  years  old.  He  then 
went  to  work  and  for  a  time  was  employed  at  the  Delevan 
House,  an  .Albany  hotel,  where  he  remained  until  he  became 
of  age.  His  subsequent  career  is  merely  indicative  of  the 
fact  that  the  country  possesses  untold  wealth  for  those  who 
care  to  wrestle  with  it.  His  financial  career  was  at  its 
zenith  when  the  end  came.  His  personal  influence,  how- 
ever, went  beyond  the  sixty  large  corporations  in  which 
he  was  a  director  and  his  interests  included  those  of  trans- 
portation, electricity,  gas,  rubber,  oil,  paving  materials  and 
tobacco.  He  was  a  power  in  the  American  Tobacco  Com- 
pany and  also  made  much  money  in  the  oil  industry.  Mr. 
Brady  was  best  known,  however,  as  a  promoter  of  public 
service  corporations.  He  first  purchased  the  .gas  plants 
at  .A.lbany  and  Troy,  N.  Y.,  and  in  Chicago,  and  then  began 
to  buy  up  trolley  lines,  first  in  Albany  and  then  in  other 
cities,  and  also  electric  light  plants.  A  list  of  the  purely 
electric  public  utility  companies  in  which  he  was  interested 
follows:  .Astoria  Light,  Heat  &  Power  Company,  Long 
Island  City,  N.  Y.;  Consolidated  Gas  Company  of  New 
Jersey,  Long  Branch,  N.  J.;  Consolidated  Light  &  Power 
Company.  Whitehall,  N.  Y.;  Edison  Electric  Illuminating 
Company  of  Brooklyn,  Kings  County  Electric  &  Power 
Company  of  Brooklyn.  New  York  Edison  Company,  United 
Electric  Light  &  Power  Company,  New  York;  Consoli- 
dated Gas,  Electric  Light  &  Power  Company,  Baltimore; 
Glens  Falls  Gas  &  Electric  Company.  Louisville  Lighting 
Company,  Memphis  Consolidated  Gas  &  Electric  Company, 
Northern  Westchester  Lighting  Company,  Pcekskiil  Light- 
ing &  Railroad  Company,  Utica  Gas  &  Electric  Company, 
Westchester  Lighting  Company,  Yonkers  Electric  Light  & 
Power  Company,  Municipal  Gas  Company  of  Albany, 
United  Gas.  Electric  Light  &  Fuel  Company,  Fort  Edward, 
N.  Y. ;  Troy  Gas  Company,  Dayton  Light,  Heat  &  Power 
Company  and  the  Chattanooga  &  Tennessee  River  Power 
Company.  He  was  also  a  member  of  the  board  of  directors 
of  the  Westinghouse  Electric  &  Manufacturing  Company. 
He  is  survived  by  his  widow,  his  son,  Nicholas  F.,  who  suc- 
ceeded him  recently  as  president  of  the  New  York  Edison 
Company,  another  son,  J.  C.  Brady,  and  three  married 
daughters. 
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New  England 

KEENK.  N.  11.— Iti.ls  will  l)c  received  by  the  Ini.'ilecs  of  Male  Norin.il 
School  al  Keene,  N.  H.,  uiilil  Aug.  5  at  the  office  of  the  superinlcn  IcJii 
of  public  instruction,  Sl.ite  House,  Concord,  N.  H.,  for  the  erection 
and  equipment  of  school  building,  dormitory  and  boiler  house,  includinif 
plumbing,  he.iting,  electric  wiring,  chimney  and  boilers.  Plans  and  spcci- 
6cations  may  be  obtained  upon  application  to  Braincred  &  Leeds,  archi- 
tects, 89  Franklin  Street,  llonton,  Mass.  A  deposit  of  $10  will  be  re 
quired  for  each  set  of  plans,  to  be  refunded  upon  return  of  sam? 
NEW  BOSTON,  N.  I!.— The  Manchester  Trac,  Lt.  &  Pwr.  Co.  has 
petitioned  the  Public  Service  Commission  for  permission  to  purchase  the 
electric-light   plant   in   New    Boston,   owned   by   Allen    P.    Wilson. 

SUNAPEE,  N.  H.— The  Public  Service  Commission  has  granted  the 
Sunapee  El.  Lt.  &  Pwr.  Co.  permission  to  issue  $10,000  in  capital  stock. 
CHESTER,  VT.— The  Chester  Wtr.  &  Lt.  Co.  expects  to  purchase 
within  the  next  six  months  60-cp  incandescent  tungsten  street  lamps, 
3.5-amp  with  large  series  base.  The  company  would  like  to  receive 
prices  on  street  lamp  posts. 

MONTPEI.IER,  VT- — The  Consolidated  Ltg.  Co.,  of  Montpelier,  is 
erecting  22  miles  of  33.000-volt,  three-phase  transmission  line  on  wish- 
bone cross  arms;  also  a  brick  substation  on  Granitville,  30  ft.  by  40  ft., 
to  have  an  ultimate  capacity  of  2700  kw.  H.  D.  Larrabec  is  manager. 
PROCTOK,  VT.— The  Vermont  Marble  Co.,  of  Proctor,  expect  to 
have  erected  within  the  next  six  months  a  hydroelectric  plant  at  lieldens. 
Vt.,  consisting  of  two  1200-hp  units  to  furnish  power  for  its  ■)S,000-volt 
system.  The  company  is  also  extending  its  distributing  circuits  to  out- 
lying quarries  and  plants,  and  installing  about  300  hp  in  motors  this 
summer.     C.  T.    Maynard   is  electrical  engineer. 

BOSTON,  MASS.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  Aug.  30  for 
installing  an  underground  electric  transmission  line  from  the  navy 
yard,  Boston,  to  the  naval  hospital  at  Chelsea,  a  distance  of  at>out  1 
mile.  Plans  and  specifications  may  be  obtained  on  application  to  the 
bureau.     William   M.   Smith   is  acting  chief  of  bureau. 

BOSTON,  MASS. — Bids  will  be  received  at  the  office  of  the  fire  com 
missioner.  Bristol  Street,  Boston,  Mass.,  until  Aug.  7,  for  work  in  con- 
nection with  the  underground  construction  of  the  fire  alarm  branch 
of  the  Fire  Department  of  the  city  of  Boston,  comprising  the  laying  ot 
about  5000  ft.  of  single-duct,  200  ft.  of  two-duct,  100  ft.  of  four-duct,  tin 
setting  of  46  lamp  posts  and  four  lest  posts,  according  to  plans  and  speci- 
fications, which  may  be  obtained  at  the  office  of  the  superintendent  of  fire 
alarms,  Bristol  Street,  Boston.     Charles  II.  Cole  is  fire  commissioner. 

FALL  RIVER,  M.^SS. — Many  improvements  and  extensions  arc  being 
made  to  the  plant  of  the  Fall  River  El.  Lt.  Co.  An  addition  will  be 
made  to  the  boiler  house  and  equipment  installed  which  will  double  its 
capacity.  A  4000kw  Curtis  General  Electric  turbii.e  and  a  complete 
coal-handling  equipment  and  Taylor  stokers  are  to  be  installed-  .^t  the 
Hartwell  Street  substation  a  16-panel  switchboard  with  concrete-cell  con- 
struction is  now  being  added.  The  ornamental  lighting  system,  the  con- 
tiact  for  which  was  recently  signed  by  the  Mayor  (see  issue  of  June 
14)  will  require  96  6.6-amp  magnetite  inverted  arc  lamps  and  two  75- 
Ump  6.6-ainp  General  Electric  mercury-arc  rectifiers,  and  will  soon  be 
in  operation.     Albert   F.    Dow,  president. 

FITCHBURG,  MASS.— The  Board  of  Aldermen  and  Council  have 
authorized  the  installation  of  37  twin-cluster  lamps  on  Water  Street. 

LUDLOW,  MASS. — Work  has  begun  on  the  steam-power  plant  of  the 
Ludlow  Manufacturing  Associates.  This  extension  is  to  supply  energy 
for  the  new  mill  which  is  now  under  construction.  A  General  Electric 
2500-kw  turbine,  together  with  boilers,  stokers  and  other  equipment,  has 
been  ordered.     Sidney  Stevens  is  agent. 

SOUTHBRIDGE,  MASS.— Arrangements  are  being  made,  it  is  re- 
ported, by  the  Central  Mills  Co.  to  operate  its  mills  by  electricity.  Two 
new  motors  and  a  200-kw  generator  are  to  be  installed.  Calvin  D.  Page 
is  president. 

SPRI.NGFIELD,  MASS.— .\  permit  has  been  granted  to  the  Hendee 
Mfg.  Co.  for  the  erection  of  a  power  house,  163  ft.  by  43  ft.,  to  be 
located  on    Page    Boulevard. 

SPRINGFIELD.  MASS.— The  United  El.  Lt.  Co.,  of  Springfield,  is 
now  installing  one  4500-kw  Parsons  steam  turbine  and  four  400-hp  Por- 
cupine boilers,  four  Murphy  furnaces,  several  sections  of  5500  volt 
switching  apparatus  and  erection  of  substation  for  500-kw,  66,000-Tolt 
transmission  system.     W.  L.  Mulligan  is  manager. 

STERLING,  M.\SS- — Extensions  have  been  made  to  the  distributing 
system  of  the  municipal  electric-light  plant  to  the  farming  district  this 
year  at  a  cost  of  $10,000.  Further  extensions  may  be  made  in  the  fall 
or  next  spring  as  the  town  may  vote.  Energy  for  operating  the  municipal 
(iaiit  is  purchased  from  the  Connecticut  River  Transmission  Co.,  of 
Fitchburg,    Mass.      H.    W.    Rugg   is    superintendent. 

STOCKBRIDGE,  MASS.— The  Stockbridge  Ltg.  Co.  expects  to  erect 
within  the  next  three  months  2  miles  of  No.  2,  four-wire  two-phase, 
•nd  approximately  3  miles  of  No.  6,  single-phase,  2300-volt  tranmsis.sion 
lines.     Joseph   Franz  is   engineer. 

TAUNTON,  MASS. — The  finance  committee   of   the  City   Council  has 


voted  in  favor  of  appropriating  $50,000  for  the  purchase  of  a  new  turbo- 
generator for  the  municipal  electric-ligbt  plant. 

WARE,  MASS.— The  Central  Mass.  Elec.  Co.  has  extended  its  lina 
through  the  woods  10  the  shores  of  Forest  Lake,  a  summer  colony. 
ICnergy  will  be  furnished  for  lighting  and  also  for  domestic  purposes.  At 
the  water's  edge  a  sign  will  be  built  giving  the  name  of  Kamp  Wumfoit 
Canoe  Club,   which   will   provide  ample   illumination  at  that  point. 

WRENTHAM,  MASS.— Bids  will  be  received  by  the  trustees  of  tke 
Wrentham  State  School,  at  the  office  of  Kendall,  Taylor  &  Co.,  archi* 
tects,  9i  Federal  Street,  Boston,  Mass.,  for  construction  of  brick  cus- 
todial building,  two  brick  dormitories,  three  wooden  employes'  tii'iMur, 
and  administration  building,  additions  to  the  service  building  .i 
tion  to  power  house;   separate  contracts  will   be  made   for  erecii 

ing,    plumbing   and    electric   work.      Plans   and   specifications   may    ...    

at  the  office  of  the  architects,  and  plans  will  be  loaned  if  desired  at  tit 
cost  of  printing  same.     Albert  L.  Harwood  is  chairman,  trustees. 

PROVIDENCE,  R.  I.— The  Rhode  Island  Transmission  Co..  which  b 
owned  by  the  New  England  Pwr.  Co.,  is  reported  to  have  closed  a  con- 
tract with  the  Narragansett  El.  Lt.  Co.  and  the  city  of  Providence, 
whereby  it  will  secure  entrance  on  favorable  terms  to  the  manufacturing 
section  of  Rhode  Island.  Under  the  contract  the  New  England  Pwr.  Co. 
will  sell  hydroelectric  power  to  the  Narragansett  company,  which  wOl 
distribute  it  over  the  entire  district. 

WOONSOCKET,    R-    I.— The    new   five-year   contract    recently   granted 
the    Blackstone    Valley   Gas   &    El.    Co.    for   lighting   the   streets    'ccomfi 
effective  July    1    and   provides   for  arc  lamps  at   the    rate   of   $8." 
year,   instead  of  $120  as  in  the  past  five  years.     The  incandcsc 
will    be    60   cp   instead    of    40    cp   as    in    the    past,    and    will    co^- 
each  instead  of  $30   for  the  40  cp.     When  the   number   of  incaniUnccnti 
reaches    185   the   price   will   be  reduced   automatically   to    $25   each.     Tkc 
present   number   is    114.      A.    T.   Townsend,   manager. 

ANSO.VI.A,  CON.N'.— The  Ansonia  Brass  &  Copper  Co.  is  reported  t< 
be  making  arrangements  to  operate  all  its  local  plants  by  electricity,  tc 
be  supplied  from  the  plant  of  its  subsidiary,  the  A.  B.  &  C.  Co.  Per 
mission  has  been  granted  the  .\nsonia  Brass  &  Copper  Co.  to  lay  CDO 
duits  between  the  plants.  i 


Middle  Atlantic 

BUFFALO,  N.  Y.— The  Buffalo  Package  Co..  478  Babcock  Street 
Buffalo,  will  erect  a  power  house  at  its  plant  at  Babcock  Street  and  Eri* 
Railroad- 

CHATHAM,  N.  Y. — The  Village  Trustees  arc  considering  the  quesli*  < 
of  establishing  a  municipal  electric-light  plant. 

CLAYVILLE,  N.  Y. — Arrangements  are  now  being  made  by  tk^ 
Board  of  Village  Trustees  with  the  Utica  Gas  &  El.  Co-,  of  Utica,  fo 
lighting  the  streets  of  Clayville  with  electricity. 

COR.MNG,  N.  Y.— The  Corning  Gas  &  El.  Co.  is  reported  to  Ittt, 
abandoned  its  plan  to  erect  an  electric  plant  in  Corning  and  will  coi, 
tract  with  the  Elmira  Lt.,  Wtr.  &  Ry.  Co.  for  the  energy  to  operate  i' 
system.     Energy  will  be  delivered  to  the  city  line  at  22,000  volts. 

JAMESTOWN,  N.  Y'.— The  Board  of  Electric  Lighting  Conuai. 
sioners  expects  to  purchase  within  the  next  few  months  one  1000-b 
60-cycle,  2300-volt  turbo-generator,  three  stokers  and  switchboard  pan 
for  above  generator;  also  two  75-lamp  rectifier  sets,  and  150  series  a 
lamps.  It  is  also  proposed  to  repair  the  testing  shops  and  store  boos 
All  improvements  are  subject  to  outcome  of  election  on  a  propositit 
to  issue   $-10,000  in  bonds.     C.   O.  Johnston  is  superintendent. 

KINGSTON,  N.   Y.— The  Kingston  Gas  &  El.  Co.  has,  since  Jannar 
erected    77,600    ft.    in   extensions    to    its    transmission    line,    providing  f 
the  installation   of   450   hp  in   motors   besides   building  41,978   ft-  of  i 
tribution   line   to   Lake   Katrine-     Two  200-kva   transformers,   five  13.2C 
volt,    three-pole    Burke    high-voltage    air-break    switches,    five    I3,200-to 
three-phase    combined    horn-type    lightning    arresters,    three    steel    ^■'' 
tion     towers,    one     500-kva     transformer,     330     direct-current 
inclosed    arc    lamps,    nine    SO-lamp    combined    rectifier    sets,    7    i  - 
arresters,    28    static    protectors    and    200    ornamental    street-lighiing  i- 
are    among   the    items    of    equipment    purchased    during   that    period. 
Waldron,    Jr.,    is   as:iiftant   manager. 

NEWFAXE,  N.  Y.— The  Ncwfane  El.  Co.  and  the  Newfane  Basket  I 
have  entered  into  an  agreement  whereby  the  latter  will  erect  a  po» 
house  on  the  site  of  its  factory,  recently  burned,  and  the  former  » 
furnish  machinery  for  it.  lease  the  power  bouse  and  water  rights  s 
furnish  to  the  basket  factory  about  one-fourth  of  the  300  hp  to  be 
veloped. 

NEW  YORK,  N.  Y— The  Interborough  Rapid  Transit  Co.,  of  N 
York,  N-  Y..  is  asking  for  bids  for  three  30,000-kw  turbogenerators  for 
Seventy-fourth  Street  power  bouse. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  sui 
intendent  of  school  buildings,  Department  of  Education,  corner  of  P 
Avenue  and  Fifty-ninth  Street,  New  York,  until  July  28  for  additi 
and  repairs  to  electric  equipment  at  Public  School  2,  116  Henry  Str 
and  Public  School  184.  No.  31  West  One  Hundred  and  Sixteenth  Sir 
borough  of  Manhattan;  also  for  installing  electric  equipment  in  i 
Public  School  102,  on  East  One  Hundred  and  Thirteenth  Street,  c 
Second  Avenue,  borough  of  Manhattan.     Blank  forms,  plans  and  spt 
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ns  may  be  obtained  at  the  office  of  the  superintendent,  Park  Avenue 
Fifty-ninth   Street. 

[AGARA  FALLS,  N.  Y.— The  lighting  committee  of  the  Business 
's  Association  has  engaged  H.  B.  Sweet,  of  Utica,  N.  Y.,  consulting 
neer,  to  prepare  plans  for  an  electric-light  and  power  plant  to  be  built 
he  association. 

S\\  EGO.  N.  Y. — The  People's  Gas  &  El.  Co.,  of  Oswego,  is  reported 
lave  closed  a  deal  whereby  it  will  secure  electrical  energy  gen- 
id  at  the  plant  of  the  Salmon  River  Pwr.  Co.,  now  in  course 
lonstruction  at  Stilhvell  in  the  town  of  OrwcU.  The  contract  calls 
2000  hp.  The  People's  company  has  purchased  a  private  right-of-way 
1  the  city  limits  to  the  plant,  and  will  erect  new  transmission  lines 
install  new  machinery  in  the  plant.  The  company  will  expend  be- 
in  $100,000  and  $200,000  in  this  city  and  vicinity. 

OME,  N.  Y. — The  Board  of  Public  Works  has  awarded  the  contract 
the  ornamental  street-lighting  system  to  the  Rome  Gas.  El.  Lt.  & 
.  Co.  The  contract  calls  for  76  four-lamp  clusters  (100-watt  tungs- 
lamps)  at  $56  each  per  year,  and  four  five-lamp  clusters  (ISO- watt 
)s),  at  $78.-)l  each  per  year.  Albert  B.  Morton  is  local  superin- 
ent. 

k'RACUSE,  N.  Y. — The  contract  for  the  permanent  illumination  of 
State  Fair  grounds  and  buildings  has  been  awarded  to  the  Conduit 
Co.,  of  Syracuse,  at  $17,089.  The  contract  provides  for  the  installa- 
of  85  ornamental  lamp  standards  along  the  principal  thoroughfares. 
REELAND,  PA.— The  Lehigh  Coal  &  Navigation  Co.'s  plant  at  Hauto 
be  connected  with  a  transmission  line  to  the  Harwood  El.  Co.'s  plant 
"reeland.  The  completion  of  this  work  will  insure  Freeland  against 
■eakdown  if  the  Harwood  plant  should  meet  with  an  accident  to  iti 
hinery. 

ARWOOD,  PA.— The  Harwood  El.  Co.,  of  Hazleton,  has  practically 
pleted  extension  to  its  turbine  room  and  the  installation  of  a  new 
)-kva  General  Electric  turbine,  Westinghouse  Le  Blanc  condensers, 
insion  to  switchboard,  etc.  Contract  has  been  awarded  and  work 
ted  on  extension  to  boiler  room.  Order  has  been  placed  for  five 
hp  Babcock  &  Wilcox  boilers,  equipped  with  improved  Coxe  auto- 
ic  stokers.  The  Scofield  Engineering  Co.,  of  Philadelphia,  has 
rge  of  the  engineering  work.  John  S.  Wise,  Jr.,  is  manager. 
lAZLETON,  PA.— The  Harwood  El.  Co.  is  constructing  an  addition 
mbstation  supplying  Hazleton  and  vicinity  with  electricity,  increasing 
output  from  2000  to  5000  kw,  alternating-current;  also  installing  two 
-kw  Westinghouse  motor-generator  sets;  Genera!  Electric  switch- 
rd,  lightning  arresters,  etc.  The  Scofield  Engineering  Co.,  of  Phila- 
)hia,  is  engineer.  John  S.  Wise,  Jr.,  is  manager. 
ORTVUE,  PA. — Application  has  been  made  to  the  Borough  Council 
J.  P.  Wood  (a  southern  promoter)  for  a  franchise  to  establish  an 
trie-light  plant  in  Portvue.  Mr.  Wood  has  also  applied  for  an 
trie-light  franchise  in  Glassport. 

;INGTOWN,  PA. — The  stream  which  furnishes  water  power  to 
rate  the  plant  of  the  Ringtown  El.  Lt.,  Ht.  &  Pwr.  Co.  will  be  con- 
tcd  into  a  reservoir  to  furnish  water  for  domestic  purposes,  which 
make  it  necessary  for  the  company  to  install  a  steam  or  gas  power 
It  within  the  next  year.     J.  A.  Yost  is  secretary. 

"REEHOLD,  N.  J.— The  Town  Commissioners  have  awarded  the 
niEouth  Lt.  Co.,  of  Freehold,  a  contract  for  street-lighting  for  the 
ling  year.  The  contract  provides  for  eight  decorative  arches  to  be 
cted  over  Main  Street,  each  containing  IS  25-watt  tungsten  lamps,  at 
ID  each  yer  year,  12  four-lamp  clusters,  at  $75  each  per  year;  in  the 
lying  districts  26  single  60-watt  lamps,  at  $24  each  per  year,  will  be 
d. 

ERSEY  CITY,  N.  J.— Bids  will  be  received  at  the  office  of  the 
)ervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
R.  11  for  pneumatic  tube  system  in  the  United  States  post  office  in 
sey  City,  in  accordance  with  speciiications  and  drawings,  copies  of 
ich  may  be  obtained  at  the  above  office  or  of  the  custoJian  of  post 
ce  in  Jersey  City,  N.  J.  O.  Wenderoth  is  supervising  architect. 
BALTIMORE,  MD.— The  Consol.  Gas,  El.  Lt.  &  Pwr.  Co.,  of  Balti- 
re,  it  is  reported,  will  extend  its  11,000-volt  transmission  line  to  the 
lages  of  Granite  and  Woodstock.  A  number  of  quarries  in  that  vicin- 
will  be  equipped  for  electrical  operation. 
-lUNTIN'GTON,  W.  VA.— Application  has  been  made  to  the  Publi.c 
rvice  Commission  by  the  Tri-State  Pwr.  &  Milling  Co.  for  a  permit 
condemn  land  and  build  a  dam  on  New  River  below  Anderson  Falls, 
Summers  County.  The  plans  provide  for  the  construction  of  a  dam 
ft.  high,  98  ft.  wide,  with  a  wall  900  ft.  long  at  crest  to  develop 
lut  6S,000  hp.  O.  L.  Stearns,  of  Salem,  Va.,  is  president. 
CHARLOTTESVILLE,  VA.— The  Charlottesville  &  Albermarle  Ry. 
.,  of  Charlottesville,  expects  to  erect  within  the  next  two  months  a 
•  f  power  plant  and  has  purchased  the  following  equipment  for  same: 
0  400-hp  Babcock  &  Wilcox  boilers,  one  500-kw  and  one  lOOO-kw 
neral  Electric  steam  turbine,  two  Wheeler  condensers,  switching 
'lipmcnt  for  same,  one  General  Electric  rectifier  and  material  for  dis- 
lution  system.     John   L.   Livers  is  manager. 

RICHMOND,    V'A. — Contracts,    it    is    reported,    will    soon    be    awarded 
'    the    trustees    of    Richmond    College    for    the    erection    of    the    power 
'ise,   which   will    contain   the   central    heating   and    electric    plant   of   the 
'«  Richmond   College  at  Westhampton. 
VASHINGTON,    D.    C— An    American    consular    officer    in    the    far 


east  has  been  advised  that  a  mining  concern  will  shortly  require  a  2000 
to  2500-kw  electric  power  plant.  For  further  information  address  No. 
11,307,  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of 
Commerce,  Washington,  D.  C. 


North  Central 

ALBION,  MICH.— The  Commonwealth  Pwr.  Co.  has  erected  a  tem- 
porary plant  to  take  care  of  2500  kw  of  load  which  was  put  into  operation 
four  days  after  the  fire  started.     O.  H  Stecker  is  local  manager. 

DETROIT,  MICH.— Bids  will  be  received  at  the  office  of  the  Secre- 
tary of  the  Board  of  Education,  5  Broadway,  Detroit,  Mich.,  until  Aug 
12,  for  the  erection,  including  general  masonry  work,  general  carpentry 
work,  heating,  plumbing  and  electric  wiring,  for  a  16-room  school  build- 
ing on  Trombley  and  St.  Aubin  .^venues.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  supervisor  of  school  buildings.  Room  1,  S 
Broadway.     Charles  A.  Gadd  is  secretary. 

EDMORE,  MICH.— J.  H.  Gibbs  &  Son,  proprietors  of  the  local 
electric-light  plant,  expect  to  purchase  a  45-hp  steam  engine  directly 
connected  to  a  three-wire  direct-current  generato'r  to  take  the  place  of 
storage   battery, 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Pwr.  Co. 
has  leased  the  electric  power  system  of  the  Muskegon  Traction  Si  Lt. 
Co.  and  will  occupy  the  entire  lighting  and  power  field  in  Muskegon. 
The  Muskegon  company  will  continue  to  operate  the  gas  and  street-rail- 
way properties. 

MACKINAC  ISLAND,  MICH.— The  Municipal  Wtr.,  Lt.  &  Pwr.  Co., 
of  Mackinac  Island,  expects  to  purchase  within  the  next  six  months  a 
2S0-kw  direct  connected  generating  unit  for  lighting  load.  A.  J.  Doherty, 
Jr.,    is   secretary   and   treasurer. 

STANDISH,  MICH. — The  Michigan  Cooperage  Co.,  of  Standish,  hai 
sold  its  electric  plant  to  C.  F.  Hall,  of  Standish. 

THREE  RIVERS,  MICH.— At  an  election  held  recently  the  proposi- 
tion to  issue  $20,000  in  bonds  to  establish  a  municipal  lighting  system 
and  $30,000  in  bonds  to  develop  the  city  water  power  and  to  rebuild  the 
pumping  station  was  carried. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  the 
secretary  to  the  director  of  public  service.  No.  204  City  Hall,  Cleveland, 
until  Aug.  5  for  furnishing  three-conductor  paper-insulated  cable  for  the 
municipal  electric-light  plant.  Proposals  must  be  made  out  on  blanks, 
furnished  by  the  engineer  of  construction.  W.  J.  Springborn  is  director 
of  public  service  and  W.  H.   Kirby  secretary. 

COLUMBUS,  OHIO.— Bids  will  be  received  by  the  director  of  public 
service,  City  Hall,  Columbus,  until  .^ug.  5  for  the  erection  of  cluster 
lamps  on  the  following  streets:  Fourth  Street,  from  Mount  to  Living- 
ston Street;  High  Street,  from  Warren  Street  to  Fifth  Avenue;  State 
Street,  from  Fourth  Street  to  Grant  Avenue.  Plans  and  specifications 
are  on  file  in  the  office  of  the  director  of  public  service;  proposal  blanks 
may  be  obtained  from  the  chief  engineer.  Samuel  A.  Kinnear  is  director 
of  public  service. 

GREENWICH,  OHIO.— Recent  purchases  of  the  municipal  electric 
lighting  plant  include  one  100-kva,  1100-volt,  60-cycle,  three-phase  West- 
inghouse generator;  one  pane!  for  a  commercial  circuit  and  one  for 
street  lighting;  50  cedar  poles,  20  lightning  arresters,  one  12-kw  and 
one  5-kw  transformer.  Later  it  is  expected  to  purchase  a  few  smaller 
transformers.  Wire  and  supplies  will  also  be  bought.  F.  II.  Daniels 
is  clerk. 

LOWELLVILLE,  OHIO.— Bids  will  be  received  by  C.  W.  Baker, 
village  clerk,  until  Aug.  1  for  the  purchase  of  $6,000  in  bonds.  The 
proceeds   will   be   used   for   reconstructing   electric-light   lines,   etc. 

LOUISVILLE,  KY.— Bids  will  be  received  at  the  office  of  the  business 
director  of  the  Board  of  Education,  Administration  Building,  corner  of 
Eighth  and  Chestnut  Streets,  Louisville,  until  Aug.  1,  for  electric  wiring 
in  George  W.  Morris  and  Eight-ward  schools.  Plans  and  specifications 
may  be  obtained  on  application  to  the  above  office.  Samuel  D.  Jones  is 
business  director  and  J.  Earl  Henry  is  architect  and  engineer. 

PADUCAH,  KY. — The  municipal  electric-lighting  plant  expects  to  pur- 
chase within  the  next  six  months  two  75-hp  alternating-current  motors 
directly  connected  to  pumps  for  its  sewage  system.  L.  A.  Washington, 
city  engineer,  has  this  matter  in  charge.  J.  0.  Keebler  is  superintendent 
of    the    city    lighting   plant. 

FORT  W.AYNE,  IND. — The  Fort  Wayne  &  Northern  Trac.  Co.  is 
planning  to  build  a  new  power  house  and  has  already  placed  orders  for 
two  6250-kva  General  Electric  Curtis  turbines  complete  with  Worthing- 
ton  condensers  and  all  switchboard  apparatus.  The  company  is  changing 
its  present  2200-volt,  two-phase,  four-wire  system  over  to  4000  volts, 
three-phase,  four-wire,  and  proposes  to  change  all  its  motors  from  two- 
phase  to  three-phase  and  is  making  arrangements  to  install  twoto-three- 
phase  transformers  in  order  to  change  the  entire  system  over;  the  boilers 
are  also  being  equipped  with  the  new  type  of  Roney  stokers.  The  com- 
pany has  just  connected  up  with  the  S.  F.  Bowser  Oil  Tank  Co.  and  the 
Perrine-.'\rmstrong  Co.  sawmills,  furnishing  the  former  with  375  hp  and 
the  latter  with  265  hp.     E.  S.  Myers  is  electrical  engineer. 

KOKOMO,  IND.— The  Indiana  Rys.  &  Lt.  Co.,  of  Kokomo,  has 
erected  transmission  lines  to  the  towns  of  West  Middleton,  Russiaville, 
New   London,   Forest  and   Michigantown,   for  the   purpose   of   furnishing 
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clcctricitjr  lor  Umpf  and  motorft  in  the  abovc-naincJ  lownft.  Tbc  com- 
pany has  alio  purcliatcd  considerable  power-plant  equipment,  which  will 
be  iniulled  thij  iummer.  Thomas  C.  Mc  Reynolds  it  secretary  and 
treasurer. 

PIERCETON.  IND.— The  Pierceton  El.  Lt.  &  Wir.  Co.  expects  to  pur- 
chase within  the  next  20  days  a  new  switchboard  and  circuit  breaker- 
C.   F.  Shorb  is  superintendent. 

CENTRAL! .\,  ILL. — Extensive  improvemenls  have  been  completed  by 
the  Centr.ilia  Gas  &  El.  Co.  to  its  electric  and  gas  plants,  costing  about 
$100,000.  New  equipmrni,  including  a  625-kva  turbine  generator,  mar- 
ble switchboard  and  two  new  boilers,  has  been  installed.  A  new  sub- 
station h<s  also  been  erected  in  Sandoval.  H.  C.  Higgins  is  owner  of 
■  he   planl. 

.Mli.N.MOUTH,  ILL.— It  is  reported  that  Monmouth  Commercial  Club 
has    secured    funds    to    install    an    ornamental    lighting    system. 

CAMIIUIUUE,  WLS.— Cambridge  Lt.  S:  Pwr.  Co.  has  recently  com 
pletcd  the  erection  of  a  new  cement  engine  room.  A  new  generator  and 
oil   engine    were   installed   last   month.      1^.    C.    Stair,   secretary. 

M.\KSIII-"IEL»,  WIS. — The  managers  of  the  municipal  clectric-liKht 
plant  expect  to  purchase  and  erect  within  the  next  90  days  a  new  gen- 
erating unit,  consisting  t>i  a  500-hp  cross-compound  condensing  engine 
directly  connected  to  a  375-kva.  60cyclc,  220-volt  generator,  with  switch- 
board  panel    for   same.     T.    X.    Young   is  superintendent. 

MENOMOME.  WIS.— Bids  will  be  received  at  the  office  of  the  super- 
rising  architect.  Treasury  Department,  Washington,  D.  C,  until  Aug.  19 
for  the  construction  complete,  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures  and  ap- 
proaches, of  the  LTnited  States  post  office  at  Menomonie.  Drawings  and 
specifications  may  be  obtained  from  the  custodian  ot  site  at  Menomonie 
or  at  the  above  office.     O.  Wenderoth  is  supervising  architect. 

MONROE,  WIS.— The  Monroe  El.  Co.  expects  to  erect  I  1-3  miles  <.l 
transmission  line  within  the  next  30  days.     H.  A.  Smith  is  secretary. 

PRAIRIE  DU  SAC,  WIS.— William  Albers,  owner  of  the  local  elec- 
tric-light plant,  expects  to  rebuild  about  %  mile  of  the  transmission 
line  and  will  purchase  about  30  meters  and  one  test  meter  within  the  next 
30   days. 

Dl'LUTH,  MIW— The  Great  Northern  Pwr.  Co.,  of  Dululh.  oncrat 
ing  a  hydroelectric  plant  at  Thompson,  which  furnishes  cnerg>-  in  the 
cities  of  Dululh  and  Superior,  Wis.,  is  reported  to  have  authorized  an 
increase  in  its  capital  stock  from  $2,500,000  to  $11,000,000.  The  proceeds 
will  be  used  to  extend  its  transniission  lines  to  a  number  of  communities 
in   northern   Wisconsin  and  Minnesota. 

ELLSWORTH,  MINK.— Bids  will  be  received  by  F.  W.  Stanton,  village 
recorder,  until  July  31,  for  construction  of  an  electric-lighting  system  for 
the  village  of  Ellsworth  according  to  plans  and  specifications  which  are  on 
file  in  the  office  of  the  village  recorder  and  also  in  the  office  of  Earle  D. 
Jackson,  consulting  engineer.  Capital  Bank  Building,  St.  Paul,  Minn.  The 
work  is  divided  into  two  parts  as  follows:  (1)  Consisting  of  cement  block 
building:  (2)  furnishing  and  erecting  oil  engines,  generators,  storage  bat- 
tery, switchboard,  pole  line,  etc.  Separate  bids  will  be  received  on  parts 
1  and  2.  The  sum  of  $2  (to  cover  cost  of  printing)  must  accompany 
application  for  copies  of  plans  and  specifications. 

WADENA.  MINN— The  Village  Council  has  voted  to  purchase  a  new 
engine  and  generator  to  replace  the  tw-o  machines  now  in  use.  The  new- 
unit  will  have  a  rating  of  200  hr  and  he  directly  connected.  George  S. 
Hughes  is  sipcrintendcnt. 

WORTHINGTON,  MINN.— The  city  of  Worthington  is  installing 
about  -to  ornamenlal  lamp  standards  and  making  short  extensions  to  the 
municipal  electric  light  and  water  systems.  W.  H.  Buchanan,  superin- 
tendent,  has  charge  of  the  work. 

B.\Y.\RD.  LA. — At  an  election  held  July  8  the  proposition  to  issue 
$6,000  in  bonds  for  the  construction  of  a  municipal  electric-light  plant 
was  carried.  The  Alamo  Engine  &  Supply  Co.,  of  Omaha.  Neb.,  has 
charge   of   the   engineering   work. 

FOREST  CITY.  L-V.- The  Forest  City  El.  Lt.  &  Pwr.  Co.  expects  to 
erect  within  the  next  two  months  a  new  power  house  and  to  purchase 
one  boiler,  one  14-in.  by  36-in.  Corliss  engine,  one  lOO-kva  revolving 
field  generator,  one  two-nanel  switchboard  with  necessary  instruments 
for  alternating-current,  pole  insulators,  transformers,  lightning  arresters, 
wire,  etc.;  also  eleclric.il  appliances  and  supplies,  including  heating  and 
cooking  apparatus,  vacuum  cleaners,  wiring  supplies,  etc.  Frank  Kellogg 
is  president. 

GRUNDY  CENTER,  lA.— The  Grundy  Center  El.  Co.  expects  to  pur- 
chase within  the  next  six  months  one  three-phase  switchboard-type  watt- 
hour  meter  with  current  transformer  (150  kw)  and  about  20  steel  poles 
from  30  ft.  to  35  ft.  long  for  the  Main  Street  circuit,  which  is  being 
rebuilt. 

LAWLER,  lA. — At  an  election  held  recently  the  proposition  to  issue 
$0,000  in  bonds  for  the  installation  of  an  electric-light  plant  was  carried. 

OSKALOOSA.  lA.— The  Oskaloosa  Lt.  &  Tract.  Co.,  which  was  re- 
cently purchased  by  W.  B.  McKinley,  is  planning  to  erect  within  a  few 
months  a  60-ft.  by  120-fi.  carhouse.  and  to  purchase  the  equipment  for 
a  12-mile  transmission  line  and  one  350-hp  boiler.  H.  W.  Garner, 
secretary   and    manager. 

sTi  KY   CITY,  LA.— Within  the  next  two  months  a  new  power  house 
rccted    for  the   municipal  electric-light   plant    ant   a   new  boiler. 


engine    and   generator    will   be    installed,   contracts   for    which    have   been 
awarded. 

II.V.MILTON,  MO.— The  local  electric-light  plant,  owned  by  the  lau 
Irank  Clark,  has  been  purchased  by  David  Miller  and  H.  L.  Gilbert 
The  new  o*vners,  it  is  understood,  will  make  extensive  improvements  to 
the  property  during  the  summer  months. 

JEFFERSON  CITY,  MO.— Bids  will  be  received  at  the  office  ot  the 
Slate  Capitol  Commission  Board,  Jefferson  City,  until  Aug.  14,  for 
construction  of  power  house  and  tunnel  of  the  Missouri  State  Capitol, 
in  accordance  with  drawings  and  specifications,  copies  of  which  may  be 
obtained  at  the  office  of  the  commission  or  at  the  office  of  Tracy  t 
Swartwoul,  architects,  244  Fifth  Avenue.  New  York,  N.  Y.  A  deposit 
of  $25  will  be  required  for  plans,  which  will  be  refunded  upon  return 
ol   same.     J.    Kelly   Pool   is  secretary   of  board. 

NECK,  MO. — At  a  special  election  held  recently  the  proposition  to 
grant  an  electric-light  franchise  to  a  foreign  company  was  carried.  The 
company,  it  is  said,  will  install  a  plant  at  a  cost  of  about  $25,000. 
.A.   XL   Baird.   of  Cartcrsville,   is  attorney. 

ELK  POINT,  S.  D. — A.  Smythe,  city  auditor,  writes  that  the  city 
is  contemplating  the  installation  of  an  electric-light  plant,  but  as  vn 
nothing   definite   has   been  done. 

GRESHAM.   NEB.— The  proprietor  of  the  local  electric-light  pl:.i 
pccts  to  install  one  Muncie  30-hp  engine  within  the  next  two  mon>h^. 

CHANUTE,  KAN.— The  Commercial  Club,  it  is  reported,  will  consider 
the  proposition  of  Carl  Reynolds  ftnd  associates  who  propose  to  construa 
a  modern  hydroelectric  power  plant  and  auxiliary  steam  plant  near 
.Austin,  at  the  site  of  the  old  mill  and  dam.  If  the  contract  i»  sectirtd 
it  is  proposed  to  organize  a  company  and  build  a  $100,000  plant.  The 
plans  provide  for  a  500-kw  hydro-electric  power  plant  and  a  fteam  gen- 
crating  plant  of  the  same  capacity.  E.  M.  Stevens,  of  the  E.  M.  Ste\'6iis 
&  Co.,  of  Kansas  City,  Mo.,  consulting  engineers,  has  been  engaged  to 
prepare  plans  for  proposed  plant. 

HUTCHINSON,  KAN. — The  city  commission  has  adopted  an  ordinance 
authorizing  the  mayor  and  clerk  to  enter  into  a  contract  with  the  United 
Wtr.,  Gas  &  El.  Co.  for  street-lighting  for  a  period  of  ten  years.  Tht 
contract  provides  for  the  installation  of  an  ornamental  lighting  systen 
in  the  business  district  and   for  40  additional   arc   lamps   in   the   residence 

TOPEK.A,  K.AN. — The  contract  for  extensions  to  the  ornameotal 
street-lighting  system  on  several  streets  has  been  awarded  to  the  Tucker 
Electrical  Co.,  of  Topeka,  for  $15,679.  The  contract  provides  for  uie  of 
poles  made  by  the  Topeka  Fdy.  Co. 


Southern  States 

TRYOX,  N.  C— The  Tryon  El.  Lt.  Co.,  it  is  said,  will  extend  iu 
transmission  line  to  Landru.  a  distance  of  3  miles. 

CEDARTOWN,  GA.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D-  C.  until  An(. 
19  for  the  construction  complete,  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures  and 
approaches,  of  the  United  States  post  office  building  at  Cedartown,  Ca. 
Drawings  and  specifications  may  be  obtained  from  the  custodian  of  site 
at  Cedartown,  or  from  the  above  office.  O.  Wenderoth  is  supervisiof 
architect. 

REYNOLDS,  G.A. — The  City  Council  is  contemplating  the  conslructioo 
of  a  muncipal  electric-light  plant  and  would  like  to  communicate  with 
contractors  and  manufacturers  of  machinery  for  electrical  plants.  Ai 
yet  nothing  definite  has  been  done  or  engineer  engaged.  G.  L.  Cooper 
is   clerk   and    treasurer   of   the  council. 

ROME,  G.A. — The  City  Council  has  voted  to  enter  into  a  contract  with 
the  Georgia  Ry.  &  Lt.  Co.,  of  Atlanta,  to  furnish  electricity  for  the 
new  pumping  station,  the  equipment  to  be  installed  within  90  days. 

ROME.  G'.A. — It  is  reported  that  arrangements  are  being  made  i» 
transmit  energy  to  Rome  from  the  Tallulah  Falls  plant  of  the  GeorgiJ 
Ky.  &  Pwr.  Co.  Heretofore  Rome  has  been  furnished  with  energy  from 
the  plant  of  the  Tennessee  Pwr.  Co.,  near  Cleveland.  The  Georgia  Ry. 
&  Pwr.  Co.  has  already  erected  a  substation  at  Lindale,  5  miles  frOB 
Rome,  at  a  cost  of  $65,000,  and  arrangements  are  being  made  to  coo 
plete  the  plant,  which  will  cost  about  $200,000 

JACKSONVILLE,  FLA.— PosU  have  been  ordered  from  the  Onion 
Foundry  Co.,  Anniston,  to  be  used  in  illuminating  the  business  seelioo. 
I'lc  energy  for  which  will  be  supplied  by  the  city  lighting  plant. 

WINTER  PARK,  FLA.— The  Council,  it  is  stated,  is  contemplitint 
issuing  $10,000  in  bonds  for  the  installation  of  a  municipal  electric-lighi 
plant. 

CENTERVILLE,  TENN.— The  Buckeye  Spoke  Co.,  Bon  Aqua,  Tenn.. 
will  petition  the  Mayor  and  Board  of  Aldermen  for  a  franchise  for  so 
electric-lighting  plant. 

DICKSON,  TENN.— Changes  are  being  made  in  the  engine  of  the 
municipal  lighting  plant  which  will  effect  a  saving  of  20  per  cent.  E.  L 
Payne,  chairman. 

ETOWAH,  TENN— The  Etowah  Wtr.  &  Lt.  Co.  is  considering  the 
question  of  establishing  an  ice  factory  next  year.  W.  H.  Price  is  msn 
ager. 
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;MPH1S,  TENN.— Bids  will  be  received  by  the  Mississippi  Kiver 
lifsion,  First  and  Second  Districts,  at  the  United  States  Engineer 
Memphis,  Tenn.,  until  Aug.  21,  for  furnishing  turbines,  pump 
eed  water  heater  and  electric-light  plant  for  hydraulic  grader  No. 
Further  information  may  be  secured  on  application  to  Major 
.   Markham. 

ELBYVILLE,  TENN. — Bids  will  be  received  at  the  office  of  the 
I'ising   architect.       Treasury    Department,    Washington,    D.    C,    until 

28,  for  construction,  including  mechanical  equipment,  interior 
ig  fixtures  and  approaches  of  United  States  post  office  building 
lelbyville.  Drawings  and  specifications  may  be  obtained  from  the 
iian  at  Shelbyville,  or  at  the  above  office.  O.  Wenderoth  is  super- 
:  architect. 

.WTON,  .■\L.\.— The  power  plant  of  the  municipal  electric-light 
n  was  completely  destroyed  by   lire  recently. 

LFPORT,  MISS.— 1  he  Yaryan  Naval  Stores  Co.,  of  Gulfport,  it 
ported,    will    make    improvements    to    its    plant,    including    replacing 

engines  with  steam  turbines  and  directly  connected  generators,  etc. 
,XA,   ARK.— W.    B.    Crossland,   manager   of   the    Newport    El.    Lt.    & 

Co.,  of  Newport,  is  reported  to  have  closed  a  deal  with  the 
Council    and    has    purchased    the    franchise    for    the    electric-lighting 

here  under  the  name  of  the  De  Soto  Co-operative  El.  Lt.  &  Pwr. 
Work,  it  is  stated,  will  begin  at  once  on  construction  of  a  new 
in  Mena. 

;LVILLE,  la. — The  installation  of  a  municipal  electric-light  plant 
lorted  to  be  under  consideration. 

ARKSVILLE,  TEX.— Bids  will  be  received  at  the  office  of  the 
rising    architect,    Treasury     Department,    Washington,    D.    C,    until 

19.  for  construction  complete  (including  plumbing,  gas  piping, 
Ig  apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
ipproaches)  of  the  United  States  post  office  at  Clarksville,  Tex. 
ings  and  specifications  may  be  obtained  from  the  custodian  of  site 
arksville  or  from  the  above  office.  O.  Wenderoth  is  supervising 
cct. 

EEPORT,  TEX.— The  Gulf,  Freeport  &  Northern  Ry.  Co.  has  been 
ized,  with  principal  office  at  Freeport,  for  the  purpose  of  construct- 
nd  operating  an  interurban  electric  railway  between  Freeport  and 
,  about  100  miles.  The  proposed  road  will  run  through  a  number 
wns,  the  more  important  ones  being  Brazoria  and  West  Columbia, 
company  will  construct  a  central  power  station  at  Freeport.  The 
y  for  the  proposed  road  will  soon  be  started. 

ANDVIEW,  TEX.— The  Texas  Lt.  &   Pwr.   Co.,  of   I5allas  has  pur- 
1  the  property   of  the   Grandview   Mill    Lt.   &   Ice   Co.   and   will   take 
the  plant  Nov.    1. 
EENVILI.E,    TEX,— The    managers    of    the    municipal    electric-light 

expect  to  purchase  a  switchboard  panel  for'  the  municipal  electric- 
plant  to  handle  energy   for  Peniel,   a  nearby  town,   with  integrating 

and  circuit-breaker;  also  within  the  next  month  to  purchase  a 
mt-current  arc  regulator  (50  lamps)  in  addition  to  one  already 
led  which   will  split   the   arc   circuit   and    call    for   7000    ft.    of    No.    6 

and  within  the  next  two  months  to  purchase  five  5-kva  trans- 
:rs,  one  car  of  30-ft.  poles,  500  lb.  of  No.  8  wire  and  48  5-amp 
s.     M.   M.    Arnold    is   alderman. 

lUSTON,  TEX.— The  city  of  Houston  is  reported  to  be  contemplat- 
hc  installation  of  a  municipal  electric-light  plant.  .At  first  the  plant 
umish  electricity  for  municipal  purposes  only. 

NGVIEW,  TEX.— The  Longview  Ice  &  Lt.  Co.  expects  to  erect 
n  the  next  two  months  an  annex  to  its  engine  room  and  has  coii- 
:d  for  one  200-kva  Fort  Wayne  generator  and  exciter,  together  with 
J25-hp  Diesel  oil  engine  and  auxiliaries.  F.  A.  Matthes  is  manager. 
^RBLE  FALLS,  TEX.— The  city  of  .Marble  Falls  is  contemplating 
nstallation  of  an  electric-light  plant  and  water  works  system. 
\RSnALL,  TEX— Bids  will  he  received  at  the  office  of  the  super 
?  architect.  Treasury  Department,  Washington,  D.  C,  until  Aug. 
or  construction  complete,  including  mechanical  equipment,  mail  lift, 
ior  lighting  fixtures  and  approaches  of  the  LTnited  States  post  office 
farsball.  Drawings  and  specifications  may  be  obtained  from  the 
idian  of  site  at  Marshall,  or  at  the  alinve  office.  O.  Wenderoth  is 
•vising  architect. 


Pacific  States 

iERDEEN,     WASH.— The     lire     and     light    committee     of    the     City 
icil   has   recommended    the   construction    of   a   municipal    electric-light 
at   the   falls   of   the    Wishkah    River.      For    further   information   ad- 
■  the  city   clerk. 

5OTIN,   WASH. — A  telephone   line   from  this   city    to  Rogersburg,   a 

nee  of  24  miles,  will  probably  be  built  before  fall  by  A.  H.  Graves, 

;r  of  the  local  telephtine  system.  Earls  Ferry,  Idaho,  will  be  passed 
oute. 

'OKANE,  WASH.— It  is  reported  that  an  electric-light  plant  will 
istalled  in  the  new  building  being  erected  by  Patrick  Welch  at  the 
:r  of  Main  Avenue  and  Howard  street  for  use  of  the  Culbertson- 
t-Rankin  Co.  The  plant  will  be  located  in  the  sub-basement  where 
Ts  for  beating  and  power  purposes  and  other  machinery  will  be 
,;d.    The  building  will  be  equipped  with  five  passenger  elevators,  two 


large  freigiit  elevators  and  two  electric  dumb  waiters,  a  vacuum  cleaning 
plant,  air  compressor,  ventilating  machinery,  several  pumps,  etc.  The 
Hurley,  Mason  Co.,  of  Spokane,  has  the  contract  for  construction  of 
the  building.  Monroe  K.  Miller  has  supervision  of  the  building  for  Mr. 
Welch. 

SULTAN,  WASH.— The  Sultan  El.  Co.  expects  to  purchase  wire  and 
all  necessary  material  for  a  4-mile  6600-volt  transmission  line.  F.  I. 
.Anderson    is    secretary    and    treasurer. 

VANCOUVER,  WASH.— The  Northwestern  El.  Co.,  it  is  reported, 
is  contemplating  the  construction  of  a  new  substation  at  the  corner  of 
.Albina   and   Railroad   Street   in   Lower   Albina. 

BURNS,  ORE.— The  El.  Lt.  &  Pwr.  Co.,  of  Burns,  expect  to  install 
within  the  next  two  months  one  oil  engine,  generator  and  aux- 
iliaries (about  75  kw)  and  to  purchase  within  the  next  three  months 
several  distributing  transformers  and  series  tungsten  lamps  and  within 
the  next  few  months  will  purchase  household  labor-saving  devices,  in- 
cluding vacuum  cleaners,  washing  machines,  etc.  The  company  will  es- 
I;iblish  a  day  service   (one  day  a  week).     Roy  C.   Dwyer  is  manager. 

KLAMATH  FALLS.  ORE.— The  sawmill  and  light  plant  at  the  Klam- 
ath  Indian  agency   was   destroyed  by  fire   recently. 

NEWBERG,  ORE. — The  Yamhill  El.  Co.  expects  to  erect  within  the 
next  two  months  a  transmission  line  and  distributing  system  at  St.  Paul, 
Ore.,  and  to  purchase  within  the  next  30  days  transformers,  wire  and 
material    for    same.      C.    .T.    Edwards    is    president   and    manager. 

PORTLAND,  ORE.— The  contract  for  wiring  the  Northwestern  Bank 
Building  (15  stories  high)  has  been  awarded  to  the  Pacific  Fire  E.xtin- 
guisher  Co.,  Railway  Exchange  Building,  Portland,  at  $14,000.  The 
Pacific  Company,  it  is  understood,  will  ask  for  bids  for  material  in  the 
near  future. 

BAKERSFIELD,  CAL.— The  San  Joaquin  Lt.  X:  Pwr.  Co.  has  been 
granted  a  permit  to  build  an  addition  to  its  steam  plant  on  the  outskirti 
of  Bakersfield,  which  will  cost  with  additional  machinery,  $40,000.  Im- 
provements at  the  Kern  River  canyon  plant,  it  is  reported,  call  for  the 
installation   of  a  5000-hp   turbine  engine. 

LOS  ANGELES,  CAL. — The  State  Railroad  Commission  has  granted 
the  Southern  California  Edison  Co.,  of  Los  Angeles,  authority  to  issue 
$3,000,000  in  capital  stock,  the  proceeds  to  be  used  to  pay  existing 
indebtedness  and   for  plant  extensions. 

LOS  ANGELES,  CAL. — The  Department  of  Agriculture  has  issued 
a  water  power  permit  granting  the  Pacific  Lt.  &  Pwr.  Co.,  of  Los' 
.\ngeles,  authority  to  operate  power  plants  in  the  Sierra  National 
Forest.  The  company  will  transmit  energy  240  miles  to  Los  .Angeles  at 
150,000  volts.  The  permit  allows  12  years  for  construction.  Four 
power  houses,  two  reservoirs  and  25  miles  of  cement-lined  tunnels  will 
he  built.  Electricity  will  be  transmitted  over  a  double  steel  tower  line 
of   aluminum    cables. 

OAKLAND,  CAL. — Plans  are  being  prep.ired  by  George  Babcock,  city 
electrician,  for  the  gradual  installation  of  a  municipal  system  of  street 
lighting,  by  which  the  city  shall  own  poles,  lines  and  other  equipment, 
and  purchase  energy  from  private  corporations.  The  plan  provides  for 
installing  the  street-lighting  system  district  by  district,  gradually  spread- 
ing the  municipal  lines  throughout  the  city. 

SANTA  BARBARA,  CAL.— The  Santa  Barbara  Gas  &  El.  Co.  has 
applied  to  the  State  Railroad  Commission  for  authority  to  issue  $100,000 
ill  bonds  for  the  purpose  of  extending  and  improving  its  system. 

BUTTE,  MONT.— Plans  are  being  prepared  by  Paul  Gow,  city  engi- 
neer, for  the  installation  of  320  luminous  arc-lamps  in  Butte.  The  cost 
of  the  work  is  estimated  at  about  $32,525. 

LOVELOCK,  NEV.— Steven  R.  Young,  of  this  city,  is  reported  to  have 
acquired  the  Lovelock  Lt.  &  Pwr.  Co.  It  is  understood  that  the  South- 
ern Pacific   Co.  is  arranging  to  purchase  energy. 


Canada 

EDMONTON,  ALTA.— The  installation  of  a  cluster-lamp  lighting 
system  on  the  principal  streets  of  Edmonton  at  a  cost  of  about  $250,000 
is  contemplated.     A.    W.    Ormsby   is   superintendent. 

VICTORIA,  B.  C— The  Campbell  River  Pwr.  Co.,  of  Victoria,  is 
reported  to  be  preparing  plans  for  the  construction  of  a  large  hydro- 
electric power  plant  on  Campbell  River,  in  the  northeastern  portion  of 
X'ancouver  Island.  It  is  understood  that  it  is  proposed  to  develop 
.100,000  hp  from  the  waters  of  the  three  falls  of  the  river  at  a  cost  of 
about  $12,000,000.  George  C.  Hinton,  of  the  Hinton  Electrical  Co.,  of 
N'ancouver  and  Victoria,  is  one  of  the  promoters  of  the  project. 

HALIFAX,  N.  S.— The  Halifax  Pwr.  Co.,  it  is  reported,  contemplates 
developing  two  sites  on  the  Indian  River,  18  miles  west  of  Halifax. 
The  upper  station  will  be  equipped  with  two  units  of  1200  kva  each,  one 
operating  under  a  head  of  90  ft.  from  the  Indian  River  water  shed  and 
the  other  under  a  160-ft.  head  from  the  North  East  water  shed.  About 
5600  hp  will  be  developed  which  will  be  transmitted  to  Halifax  at  33,000 
volts.  C.  H.  &  P.  H.  Mitchell,  consulting  engineers,  of  Toronto,  have 
charge  of  the  work. 

PETERBOROUGH,  ONT. — The  Hydro-Electric  Power  Commission  has 
been  asked  to  set  a  price  on  the  distribution  system  of  the  Peterborough 
Lt.  &  Pwr.  Co.  so  that  the  local  power  committee  may  be  in  a  position  to 
know  what  |)rlce  to  offer  for  the  equipment. 
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ST.  THOMAS.  ONT.— The  Light,  Utat  &  Power  Department  of  the  city 
of  St.  Thomai  expect!  to  erect  within  the  next  two  months  one  auxiliary 
•ubilalion  with  an  oiilpul  of  -ISO  kva  for  aupplying  energy  to  the  St. 
Thomas  Packing  Co.  and  the  Pere  Mar^iuette  Ry.  Co.;  also  to  install  within 
the  next  two  months  switchhoanl  and  equipment  for  new  substation  for 
which  contract  has  been  awarded  to  the  Canadian  General  El.  Co.,  and 
three  ISOkva  transformers,  contract  awarded  to  the  Packard  El.  Co.  The 
Michigan  Central  Ry.  Co.  is  installing  electrical  equipment  in  its  yards 
and  shops  at  St.  Thomas,  and  expects  to  use  about  1000  hp,  which  will 
Be  furnished  by  the  Light,  Heat  and  Power  Department  of  St.  Thomas. 
E.   H.   Canghcll   is  maniiger. 

BATTLEFORD,  .SASK.-The  msnagcrs  of  the  municipal  electric-light 
plant  expect  to  purchase  within  the  next  three  months  two  250hp 
engines  with  Westinghouse  generators  and  switchboard,  two  2S0hp 
boilers    to    increase    the    output    of    the    present    plant;    also    to    purchase 


within   the  next  three  months  material   for  6   miles  of  transmission  line. 
F.  K.  Martin   is  manager. 


New  Incorporations  T- 

REEDSBURG,  WIS.— The  Reedsburg  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  James  R.  Scmple,  James  A.  Stone  and 
Anna  L.   Semple. 

TOROT^ITO,  ONT.,  CAN.— The  General  Pwr.  Corpn.  has  been  incor- 
porated with  a  capital  stock  of  $5,000.  The  incorporators  are:  R.  W.  Hart, 
G.  M.  Miller  and  P.  Stokes. 

TORONTO,  ONT.,  CAN —The  Kipawa  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000,000  by  \V.  A.  J.  Case,  T.  B.  Taylor  inH 
n.   D.   Fish. 


Weekly  Record  of  Electrical  Patents 


UNITEIl  STATES  PATENTS  ISSUED  JULY   IS,   19U. 
(Prepared  by  Robert  Starr  Allyn,   15  Exchange  Place,  New  York.] 

1,06?,246.  WIRE-CLAMP  FOR  INSULATORS:  J.  H.  Hubbard,  Iron 
River,  Mich.  App.  filed  Dec.  6,  1911.  Yieldable  cam  lever  operates  to 
clamp  the  wire  to  the  insulator. 

l,06/'264.  HOLDER  FOR  GLOWERS;  R.  Neckerman  and  O.  Foell, 
Pittsburgh,  Pa.  App.  tiled  Sept.  3,  1910.  Pivoted  supporting  mem- 
bers arc  weighted  so  as  to  hold  the  glowers  under  proper  tension 
and  prevent   them   from  sagging. 

1.067,270.  INDUCTION  MOTOR;  K.  A.  Pauly,  Schenectady,  N.  Y. 
App.  filed  Mar.  31,  1911.  Without  changing  connections,  the  rotor 
circuits  are  in  inductive  relation  to  the  stator  winding  for  both  sets 
of  poles. 

1,067274.  TELEPHONE  REGISTER  AND  LOCK  OUT  DEVICE; 
C.  \.  Richcy,  Washington,  U.  C.  App.  filed  Nov.  6,  1912.  Com- 
bined mechanical  and  electrical  switching  device  adapted  to  bring  abouJ 
the   transition    from   a    lockout   to   a    register   system. 

1,067.287.  MAGNETIC  SEPARATOR;  G.  Ullrich,  Magdeburg,  Ger- 
many. App.  filed  Jan.  12,  1912.  Non-magnetizable  rotatablc  carry, 
ing  member  shields   the   poles   of  the   magnets. 

1,067  311.  WATTMETER;  F.  Conrad,  Swissdale,  Pa.  App.  filed  June 
21,  1912.  Two  potential  coils  mounted  for  movement  about  an 
axis  located  between  them  and  two  load  coils  adjacent  opposite  sides 
of  the  potential  coils,  each  load  coil  opposite  both  potential  coils. 


1,067,478— Welding  Machine. 

1,067,325.  ELECTRIC  LOCOMOTIVE;  G.  M.  Eaton,  Wilkinsburg,  Pa. 
App.  filed  Nov.  8,  1909.  Yielding  connection  between  the  two  articu- 
lated trucks. 

1,067,331.  FLUSH  SWITCH  MOUNTING;  M.  Guett,  Hartford,  Conn. 
App.  filed  Apr.  26,  1911.  Switch  receptacles  removably  secured  trans- 
versely   on   a    pair   of    longitudinally    extending    U-shaped    supporting 

1,067  354.  TRAIN  TELEPHONE-CONNECTION  POLE;  W.  Leach, 
Moose  Jaw,  Saskatchewan,  Canada.  App.  filed  Mar.  18,  1913.  Pole 
carnes  a  pair  of  sockets  into  which  the  two  wire  connecting  mem- 
tlfr'^„„i!'  ."""■°"'"8  ";<ls  extending  from  the  connecting  members 
through  the  sockets  and  down  along  the  pole 

1,067407      SIGNALING   DEVICE   FOR   LOCOMOTIVES;   C.   H.  Cobb, 

.1,;  W^io^or  °"'^"5-  .u^"''-  '^'■=1  ^l^"-  2*'  '"2.     For  signaling  between 
the  locomotive  and   the  cars  of  the  train. 

'•°*^iv"x.  ^'.EGATIVE  POLE  PL.\TE  FOR  STORAGE  BATTERIES- 
\V  Morrison.  Des  Moines,  Iowa.  App.  filed  Sept.  7,  1912.  Bond  of 
active  material  electrochemically  formed  "in  situ"  from  the  grid 
interpenetrating  and  uniting  the  pasted  active  material  and  the  grid 

1,067.452.  ELECTRIC  SWITCH  OPERATING  MECHANISM;  O.  N. 
thr'«.wir  ^,'J°''"°'""<='   ^^^s''-     App.   filed  July   12,    1911.     Switch   for 

'■""'w  fil^ri:P'J^°,o';','^^?r'^^uN  ^-  P-  f5"«"-  Philadelphia,  Pa. 
App.  filed  Oct.  31,  1912.  Movable  tool-carrying  arm  on  one  terminal 
and  work-supporting  member  on  other  terminal  extending  beneath  the 
looi-carrying  arm. 

1,067,481.  SMELTING  FURNACE;  C.  A.  Kueniel,  Buena  Vista  Colo 
App.  filed  Aug.  17,  1912.     Gas-fired  furnace  for  smelting  metallic  o?es' 

^•°"l,1^lrh.^\^^,o^?^^„^7.-  ^  "•  ^•«'<"-  East  Orange,  N.  J.  App. 
hied  Feb.  3,   1909.     Pull  socket  construction  with  one  piece  pircelain 

'•""/an^lO  ^^?f  HOLDER.;  H  W.  Young.  Chicago,  III.  App.  filed 
wi^t,  ,  ci'^iki  "   '^?""*  ''='?   ^   longitudinal    opening  in   one   side 

with  a  slidable  cover  plate  to  close  same. 


1,067,510.  Trolley;  J.  l:l>crwein,  North  Tonawanda,  N.  Y.  App.  filed 
Dec.  28,  1912.  Provides  the  trolley  pole  with  auxiliary  yieldable  trol- 
ley wheels. 

1,067,527.  SIGNALING  SYSTE.M ;  C.  A.  Larson,  Highland  Park,!! 
Api).  filed  Sept.  30,  1911.  Selective  signaling  system  for  tclcpbooc 
exchanges. 

1.067.561.  TELEPHONE  RECEIVER  CASING;  L.  Swanson,  New  York, 
N.  y.  App.  filed  May  25,  1910.  Perforated  meul  strengthening 
body  is  embedded  in  the   receiver  casing. 

1.067.562.  ELECTRIC  PUMP-GOVERNOR;  W.  V.  Turner,  Edgcwood, 
Pa.  App.  filed  May  28,  1907.  .Movement  of  the  actuating  piston  to 
either  the  cut-in  or  cut-out  position  is  rapid  so  as  to  gain  a  quiek 
snap-like  movement  of  the  controlling  device. 

1,067,568.  ELECTRICAL  FUSE;  H.  W.  Young,  Chicago,  N.  Y.  App. 
filed  Dec.  14,  1912.  Fuse  member  is  shaped  to  pass  through  a  zig- 
zag slot  in  the  casing  whereby  the  substitution  of  a  fuse  of  different 
capacity   is  prevented. 

1,067,573.  END-CELL  SWITCH;  J.  W.  Achard,  Philadelphia,  Pa.  App. 
filed  Dec.  23,  19U.  Movable  brushes  contact  with  contact  rails  and 
engage    with    ditTerent   contact    points    when    shifted. 

1,067,580.  ELECTRIC  CONTROLLER;  A.  E.  Berdon,  La  Fayette,  Ind.  ' 
App.  filed  Dec.  18,  1912.  Combination  of  permanent  magnet  and 
pressure  coil  which  is  subjected  to  the  pressure  of  the  controlled 
circuit. 

1,067,606.  TELEPHONE  SYSTEM;  M.  E.  Gronvigh,  Bergen,  Norway. 
App.  filed  .Apr.  15,  1913.  Underground  system  of  distribution  for 
telephone  cables. 

1,067,620.  COMMUTATOR  BRUSH  FOR  ELECTRIC  GENERATORS 
AND  .MOTORS;  P.  P.  Nungcsser,  Cleveland,  Ohio.  App.  filed 
May  19,  191 1.  A  cap  clamps  a  flattened  plate  enclosing  the  spread 
wires  of  the  conductor  to  the  carbon  brush. 

1,067,627.  AUTOMATIC  TEMPERATURE  REGULATOR;  B.  F.  Teal. 
Deceased,  Glenside,  Pa.  App.  filed  July  22,  1910.  Interdependent 
thermal  controllers  in  the  room  and  at  the  heater  respectively. 

1.067.629.  TELEGRAPH  DISPLAY  SIGNAL;  F.  W.  Wood,  Newport 
News,  Va.  App.  filed  Feb.  11,  1909.  Ship's  telegraph  system  in 
which  the  signal   received  is  repeated  back  to  the  sending  station. 

1.067.630.  CAR-AXLE  LIGHTING  SYSTEM;  J.  L.  Woodbridge,  Phib- 
delphia.  Pa.  App.  filed  Jan.  10,  1908.  Maintains  constant  poleotisi 
at   the  generator   terminals  through    widely   varying   speed   charges. 

1.067.631.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  June  22,  1912.  In  which  storar 
battery  is  employed  to  carry  the  load  of  an  electric  circuit  when 
normal  source  of  supply  is  interrupted. 

1.067.647.  ELECTRIC  FLUID  HEATER;  W.  H.  Fox,  Minneapolis, 
Minn.  App.  filed  Aug.  8,  1912.  Particularly  for  attachment  to  • 
radiator. 

1.067.648.  ELECTRIC  CARTRIDGE  FUSE;  G.  W.  Frazier,  Portland 
Ore.  App.  filed  Dec.  23,  1912.  Fuse  held  at  its  ends  by  sections 
tapered  plugs  fitting  in  correspondingly  tapered  sleeves. 

1,067,685.  METHOD  OF  MAKING  BALL  BEARINGS;  J.  Schmid 
Roost,  Oerlikon,  Switzerland.  .-Vpp.  filed  Nov.  21,  1912.  The  tw< 
cage  rings  of  the  ball  bearing  are  connected  together  by  melting  th' 
projecting  part  of  the  thin  connecting  member  which  extends  throufl 
the  rings. 

1,067,698.  METHOD  OF  ELECTROLVTICALLY  RECOVERING 
NICKEL;  H.  L.  Wells,  New  Haven.  Conn.,  and  T.  C.  King,  Ess 
Orange,  N.  T.  App.  filed  June  22,  1907.  Treats  finely  divided  matte 
with  hydrochloric  acid,  subjects  solution  to  electric  current,  whereb- 
nickel  is  plated  out  and  chlorine  gas  evolved,  and  finally  treat 
said  gas  with  sulfureted  hydrogen  and  absorbs  produced  acid  |i 
in  water. 

1,067,702.  TERMINAL  LUG;  H.  J.  Wiegand.  Milwaukee,  Wis.  Apt 
filed  June  22,  1910.  Sheet  metal  lug  with  body  portion  of  douW 
thickness,   each   layer   having  a   lug  clamping  the  conductor. 

1,067,711.  MULTIPLE  SIGNAL  TRANSMITTER;  C.  E.  Beach,  Bin( 
hamton,  N.  Y.  App.  filed  June  3,  1911.  Selective  signal  mechsnisi 
for    fire   alarm    and   district   telegraph    signaling. 

1,067.715.  TELEPHONY:  S.  G.  Brown,  London,  England.  App.  file 
Feb.  18,  1913.  Telephone  relay  system  for  obtaining  balance  of  elc 
trical  conditions  in  the  two  parts  of  the  svstem  on  opposite  sides  ( 
the  relay. 

1,067,718.  TELEPHONE  TRANSMITTER;  T.  Collins,  Quaker  Cit 
'Jhio.      App.   filed   Oct.   21,    1912.     Ele.        "  ' 

nedium    all    carried   by   the   diaphragm. 

1.067.734.  CROSSING  SIGNAL;  W.  A.  Hesse,  Alameda,  Cal.  Ar 
filed  Nov.  1,  1912.  Oscillating  signal  arm  operated  upon  approach  i 
train. 

1.067.735.  ELECTRIC  SWITCH;  E.  M.  Hewlett,  Schenectady,  N.  ' 
App.  filed  July  15,  1910.     Oil-switch  with  arc-extinguishing  device. 

1,067  782.  DYNAMO-ELECTRIC  M.-\CHINE;  A.  B.  Field.  Nor»w 
Ohio.     App.  filed  Oct.  5,  1907.     Rotor  construction  for  alternators. 
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Edison  Free-  As  an  index  of  the  policies  of  some  of 

Renewal  Policies  the  large  Edison  lighting  companies  in 
granting  reductions  in  the  price  of 
tungsten  lamps  to  customers,  the  short  news  item  published 
;lsewhere  in  this  issue  ofTers  food  for  thought.  Hartford, 
;ver  progressive,  has  placed  all  tungsten  lamps  of  6o  watts 
ating  and  over  on  a  free-renewal  basis,  while  New  York, 
rhicago  and  Brooklyn  have  placed  the  lower  limit  at  loo 
vatts.  Beyond  that,  however,  there  is  a  wide  divergence 
n  practice,  and  the  keenness  with  which  the  company  ap- 
)reciates  what  is  meant  by  public  policy  is  reflected  in  the 
jolicy  adopted.  Without  betraying  a  desire  to  have  cus- 
omers  use  lamps  of  large  rating,  the  Brooklyn  and  Detroit 
:ompanies  offer  all  at  the  same  price,  knowing  full  well 
hat  human  nature  is  frail  enough  to  choose  the  largest  if 
t  costs  no  more  than  the  smallest.  The  New  York  com- 
)anies  seek  the  same  end  but  by  different  means,  and  it  re- 
nains  to  be  seen  whether  diplomacy  will  score  over  ex- 
)ediency.  Some  of  the  Edison  companies  have  contented 
hemselves  with  reducing  the  price  of  tungsten  lamps  fol- 
owing  the  cut  made  by  the  manufacturers  without  adopting 
iny  free-renewal  policy  whatever. 


'he  Business  There  are  now  up  for  consideration  by 

)utlook  Congress    two    momentous    measures, 

neither  of  which,  however,  will  mate- 
ially  affect  the  market  for  electrical  goods  directly, 
'hanges  in  the  tariff  and  the  banking  system  of  the  nation 
lecessarily  cause  stagnation  in  some  branches  of  trade  and 
tringency  in  the  money  market,  because  the  manufacturer 
refers  to  have  on  hand  as  little  raw  material  as  possible 
ntil  he  knows  at  what  price  he  will  have  to  market  his 
roduct,  and  the  jobber  does  not  load  up  his  shelves  so 
jng  as  there  is  any  possibility  of  a  new  tariff  depreciating 
he  selling  price  of  his  goods  by  changing  the  cost  of  pro- 
uction.  Fortunately  these  conditions  have  had  little  effect 
n  the  electrical  industry,  although  apprehension  has  been 
xpressed  in  some  quarters  and  a  degree  of  prudence  has 
een  exercised.  True,  owing  to  the  high  price  of  money, 
ome  of  the  large  syndicates  here  and  there  are  husbanding 
neir  resources  and  temporarily  refraining  from  pushing 
ito  new  fields;  but  the  industry  as  a  whole  is  advancing 
teadily  without  the  slightest  indication  of  retrenchment, 
he  lighting  companies  are  adding  to  their  load  curves  and 
ie  manufacturers  have  never  been  more  prosperous.  Yet, 
1  spite  of  this  unique  position  which  the  electrical  industry 
njoys  in  the  manufacturing  and  industrial  world,  with 
ccord-breaking  sales  and  no  signs  of  let-up,  some  of  the 
eeds  of  pessimism  which  have  produced  tares  in  other  fields 
ave  blown  over  into  the  electrical  field  and  have  taken 
Oct.  but  happily  in  rocky  soil.     The  ghost  of  the  tariff  and 


the  uncertainties  of  the  banking  system  have  caused  need- 
less fear.  Y'ears  hence  when  the  electrical  industry  shall 
have  reached  the  saturation  point  these  conditions  may 
affect  it;  but  at  present,  with  the  country  only  partially  de- 
veloped and  untold  millions  still  to  learn  of  the  advantages 
of  electricity,  the  outlook  is  so  glorious  and  the  opportuni- 
ties are  so  great  that  the  wonder  is  that  anyone  seeking 
after  facts  should  fail  to  perceive  them.  The  electrical  in- 
dustry is  immensely  prosperous  and  is  growing  more  and 
more  so. 


Substitute  for  .\mong    the    problems    encountered    by 

Platinum  the  makers  of  large-size  incandescent 

lamps  or  rectifying  apparatus  not  the 
least  important  is  that  of  obtaining  an  air-tight  joint  be- 
tween the  leading-in  wires  and  the  lamp  or  rectifier  bulb! 
With  small  units  satisfactory  results  are  secured  by  the  use 
of  platinum  of  which  the  coefficient  of  thermal  expansion 
is  the  same  as  that  of  the  glass  bulb.  In  addition  to  the 
high  cost  of  the  platinum,  there  are  several  reasons  why 
this  method  is  not  equally  satisfactory  when  applied  to 
large  units.  In  the  Digest  in  this  issue  a  brief  description 
is  given  of  a  recent  development  in  accordance  with  which 
tubular  leading-in  conductors  of  platinum,  copper  or  other 
high-conductivity  metal  are  employed  instead  of  solid  wires 
of  platinum.  The  secret  of  the  process  lies  in  avoiding  any 
appreciable  local  differences  of  temperature  while  making 
the  seal.  If  the  method  proves  as  satisfactory  in  practice 
as  one  would  be  led  to  believe  from  the  description,  it  will 
find  wide  application  in  the  production  of  large  lamps  and 
rectifiers,  with  some  possibility  of  causing  the  substitution 
of  copper  for  platinum  in  small  incandescent  lamps. 


Specifications  for       The  general  discussion  of  the  sugges- 
Street  Lighting  tions  for  specifications  recently  promul- 

gated in  England  furnishes  striking 
evidence  of  the  great  uncertainty  of  all  problems  relating 
to  out-of-doors  illumination.  The  various  participants  in 
the  discussion  seem  to  find  very  little  common  ground  upon 
which  to  stand,  each  adhering  to  his  own  opinion  until  the 
end,  thus  leaving  the  subject  in  a  less  satisfactory  state  than 
appeared  at  the  start.  A  fundamental  difficulty  with  all  at- 
tempts prroperly  to  define  street  illumination  seems  to  be 
the  great  doubt  as  to  what  is  really  wanted,  about  which 
there  is  remarkable  diversity  of  judgment.  The  British 
specification  was  based  fundamentally  upon  horizontal 
illumination  taken  at  I  m  above  the  ground.  Now,  this 
represents  a  condition  which  is  undoubtedly  simple  to  de- 
termine, but  the  measurement  of  horizontal  illumination 
has  little  real  meaning.  It  seems  likely  that  for  most 
practical  purposes  the  vertical  component  of  the  illumina- 
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tion  is  more  iiiiportani  iliaii  the  horizontal  in  determining 
the  visibihty  of  things  which  one  wishes  to  see.  When  the 
vertical  component  is  taken  its  usefulness  is  limited  to  that 
portion  of  the  light  wliich  proceeds  in  general  from  one 
direction.  One  does  not  see  the  face  of  a  person  by  the 
light  falling  upon  the  back  of  his  head.  On  the  other  hand, 
in  the  case  of  very  dim  lighting,  in  which  silhouetting  is  a 
matter  of  some  consequence,  it  is  the  diffused  light  from 
the  ground  level  behind  the  object  seen  that  is  most  im- 
portant. One  has,  therefore,  sorrowfully  to  admit  that  the 
solution  of  the  street-lighting  problem  is  indeterminate  as 
regards  the  desired  end.  Before  proceeding  further  in  an 
efTort  to  get  out  of  the  tangle  it  would  seem  advisable  to 
secure  first  some  general  concurrence  of  opinion  as  to  the 
end  sought  in  furnishing  light  on  the  streets.  Once  this 
matter  is  settled,  the  data  thus  obtained  will  very  much 
simplify  the  consideration  of  proper  means  for  doing  the 
lighting  and  suitable  specifications  to  guide  the  contrac- 
tor. The  British  controversy  is  both  interesting  and  valu- 
able and  will  tend  to  clear  the  way  for  more  practical  re- 
sults in  the  future. 

Will  the  Telephone  Suit  Be  the  Last? 

The  government  has  filed  its  petition  in  the  long-c.xpected 
anti-trust  suit  against  the  American  Telephone  &  Telegraph 
Company.  The  suit  is  brought  in  the  federal  court  for  the 
Oregon  district.  The  allegations  on  which  it  is  based  per- 
tain to  the  acquisition  by  the  Bell  interests  of  certain  inde- 
pendent telephone  companies  in  the  Pacific  Northwest. 
The  charges  set  forth  are  of  that  purport  and  tenor  with 
which  the  public  has  become  very  familiar  through  wide 
discussion  aroused  by  the  long  series  of  anti-tru.st  cases 
considered  by  the  courts  in  recent  years. 

The  prayer  of  the  petition  in  the  present  case  asks  among 
other  things  that  the  Bell  companies  be  required  "to  dispose 
of  the  stocks,  bonds  and  physical  property  thus  illegally 
acquired  to  persons  not  connected  with  the  Bell  companies 
as  stockholders  or  otherwise,  and  that  so  far  as  practicable 
competitive  conditions  be  established  as  they  were  prior  to 
such  acquisitions." 

The  citizen  who  has  had  experience  with  "competitive 
conditions"  in  telephone  service  will  think  it  ridiculous  to 
talk  about  restoring  them  with  all  their  confusion,  waste 
and  extravagance.  Telephone  service  is  essentially  monopo- 
listic in  character,  and  when  it  is  other  than  monopolistic 
in  administration  and  control  it  is  inefficient  and  costly.  Of 
course  the  mere  existence  of  monopoly  will  not  insure  effi- 
cient service  and  reasonable  tolls ;  strict  governmental  regu- 
lation is  essential.  Monopolies  are  peculiarly  sensitive  to 
the  kind  of  management  they  receive,  whether  good  or  bad. 
Yet  governmentally  enforced  competition  in  the  telephone 
service  would  be  governmentally  enforced  extravagance. 

In  its  prayer  in  this  telephone  suit  the  government  asks 
the  court  to  do  what  we  believe  would  be  a  foolish  thing. 
If  sanctioned  by  a  favorable  decree  from  the  bench,  that 
thing  would  be  intrinsically  no  less  foolish.  Yet  we  do  not 
join  with  those  who  cry  out  at  the  department  of  justice 
for  instituting  these  prosecutions  and  who  are  disposed  to 
criticise   the   tendencies   of   recent   anti-trust   decisions   of 


the  Supreme  Court.  The  statutes  are  such  that  neither  the 
executive  nor  the  judicial  branch  has  any  other  course 
open  to  it.  Nothing  is  to  be  gained  by  denouncing  the 
courts  for  their  interpretation  of  the  law  or  the  officers  of 
the  government  for  enforcing  it.  The  trouble  arises  from 
the  fact  that,  having  adopted  the  policy  of  commission 
regulation  of  public  utilities  and  natural  monopolies,  we  still 
adhere  to  the  theory  of  enforced  competition  prescribed  in 
the  Sherman  anti-trust  act. 

In  the  end  these  cases  themselves  in  the  aggregate  may 
become  the  evidence  on  which  the  court  of  public  opinion 
will  order  a  modification  of  our  anti-trust  laws.  It  is  un- 
thinkable that  the  American  people — above  all  others  a  busi- 
ness nation — will  much  longer  tolerate  a  condition  of  con- 
flicting statutes  under  which  business  men  are  damned  if 
they  do,  and  ruined  if  they  do  not,  conform  to  the  workings 
of  those  natural  laws  which  control  commercial  forces.  It 
may  not  be  unreasonable  to  hope  that  the  telephone  suit  will 
prove  to  be  the  last  bit  of  evidence  called  for  by  the  court 
of  public  opinion  in  this  great  cause. 

When  the  average  man  is  told  that  our  laws  will  be  sau. 
fied  only  with  that  sort  of  competition  which  calls  upon  him 
to  have  two  telephones  in  his  house  when  one  should  suf- 
fice, he  may  wake  up.  Once  he  is  really  awake  to  the  situa- 
tion the  telephone  user,  the  average  citizen,  will  put  an  end 
to  the  nerve-racking  ferment  and  hysteria  caused  by  the 
spirit  of  the  Sherman  act  and  the  spirit  of  the  act  to  rce"- 
latc  commerce  screaming  at  each  other. 


Self-Synchronizing  Machines 

It  is  well  known  that  the  ordinary  synchronous  alternat- 
ing-current motor  or  converter  requires  some  care  and  skill 
to  bring  it  into  synchronism,  and  that  in  this  particular  it  is 
not  so  convenient  to  operate  as  is  an  induction  motor.  On 
the  other  hand,  once  the  synchronous  motor  has  been  elec- 
trically locked  to  its  circuit,  it  has  distinct  advantages  over 
an  induction  motor,  especially  as  regards  its  power-factor. 
In  the  last  issue  of  the  Journal  of  the  (British)  Institution 
of  Electrical  Engineers  Dr.  E.  Rosenberg  describes  two  in- 
teresting forms  of  synchronous  machines  that  are  self-svn- 
chronizing.  One  form  is  more  particularly  applicable  to 
motors  and  the  other  to  converters.  In  the  self-synchron- 
izing three-phase  motor  the  field-magnet  rotor  is  provided 
with  a  three-phase  distributed  winding  in  such  a  manner 
that  if  supplied  with  direct  current  from  a  separate  exciter 
the  regular  field-magnet  polarity  is  produced,  but  if  short- 
circuited  externally  through  a  three-phase  rheostat  the 
rotor  winding  virtually  becomes  the  secondary  of  an  induc- 
tion motor. 

In  order  to  start  the  motor,  the  three-phase  stator 
winding  is  subjected  to  reduced  line  voltages  by  the  use 
of  a  star-delta  switch  acting  as  a  starting  auto-transformer. 
The  rotor  windings  are  short-circuited  through  a  three- 
phase  rheostat.  The  machine  then  starts  and  accelerate? 
as  an  ordinary  three-phase  induction  motor  with  wound 
secondary.  Meanwhile,  the  exciter  is  being  accelerated 
likewise  and  is  creating  its  own  direct-current  voltage.  The 
exciter  is  now   gjradually   inserted   into  the  rotor  circuit, 
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ider  cover  of  a  reducing  rheostat,  thereby  super|)osing 
creasing  direct  current  and  direct-current  polarity  on 
e  three-phase  induced  currents  and  alternating-current 
)]arity.  Finally,  when  the  machine  has  nearly  reached 
nchronous  speed,  the  direct-current  polarity  becomes  pre- 
)niinant  and  the  rotor  jumps  into  synchronism. 

The  modifications  required  in  the  machine  structure  to 
ake  it  self-synchronizing  are  a  distributed  rotor  winding, 
1  extra  slip-ring,  a  three-phase  rotor-starting  rheostat, 
id  also  an  exciter-introducing  rheostat.  With  these  modi- 
;ations  the  starting  process  is  rendered  very  simple,  and 
e  distributed  rotor  winding  subsequently  plays  a  useful 
irt  and  acts  as  a  dam])er,  or  synchronism  preserver,  in 
.se  of  any  accidental  disturbance  of  frequency  on  the 
stem. 

In  the  single-phase  self-synchronizing  converter  a  small 
otor,  which  may  be  a  single-phase  commutating  or  series 
achine,  is  inserted  between  the  step-down  transformer 
condary  winding  and  the  converter  armature.  This  small 
otor,  being  on  the  converter  shaft,  supplies  the  initial 
celerating  torque.  At  the  same  time,  the  initial  alter- 
iting  current  passing  into  the  converter  armature  is  re- 
ricted  by  the  impedance  of  the  single-phase  starting 
otor.  Consequently,  the  field-magnet  windings  perma- 
■ntly  connected  to  the  commutator  of  the  converter  are 
evented  from  being  excited  powerfully  enough  to  destroy 
eir  residual  magnetism  in  the  field-poles.  As  the  ma- 
line  comes  up  to  speed  the  residual  magnetism  asserts  its 
lective  power,  and  the  armature  finally  locks  electrically 
the  alternating-current  supply  system  without  any  un- 
le  sparking  at  the  commutator  brushes  and  without  any 
ar  of  having  the  direct-current  polarity  reversed.  The 
nail  starting  motor  is  then  cut  out.  In  this  case  the 
odification  consists  of  the  small  starting  motor  on  the 
inverter  shaft,  but  some  such  accelerator  is  needed  in  the 
ise  of  a  single-phase  converter,  unless  the  starting  can 
'  efiFected  from  the  direct-current  side. 


Graphical  Statics  Applied  to  Transmission-Line 
Calculations 

The  value  of  graphics  in  aiding  the  mind  to  grasp  and 
sal  with  the  problems  of  statics  is  so  great  and  so  well 
;tablished  as  to  have  become  axiomatic  among  engineers, 
[r.  Alfred  Still  has  rendered  all  transmission-line  engi- 
eers  a  service  by  indicating,  in  his  article  in  this  issue,  the 
fry  simple  and  interesting  geometrical  relations  which 
Iter  into  the  statics  of  every  flexibly  suspended  conductor 
:ted  upon  by  gravitation  alone,  whether  the  form  of  the 
Jrve  is  a  simple  catenary,  an  elastic  catenary  or  a  parabola, 
iid  whether  it  be  free  or  ice-coated.  These  geometrical 
;!ations  are  so  simple  and  convincing  that  it  becomes  diffi- 
ilt  to  forget  them  once  they  have  been  apprehended. 

I-rom  the  use  of  the  graphics  outlined  in  Mr.  Still's 
rticle  follows  the  curious  result  that  in  almost  any  practical 
'■oblem  to  which  the  method  may  be  applied  graphics  will 
Dt  be  used  and  an  arithmetical  method  will  be  substituted, 
he  graphical  relations  will  be  present  in  the  mind,  how- 
•er,  and  from  the  mental  drafting-board  the  problem  will 


be  projected  in  arithmetical  form.  In  other  words,  the 
salient  principles  of  the  statics  of  a  transmission-line  span 
are  engraved  on  the  mind  in  geometrical  forms  which  are 
usually  very  compact  and  permanent,  so  that  they  are  read- 
ily recalled  when  needed,  whereas  if  the  relations  are  appre- 
hended in  the  first  instance  in  non-geometrical  terms,  ti'ey 
are  apt  to  be  forgotten  after  a  lapse  of  time. 


The  Disadvantage  of  Placing  Single-Phase  Mains 
in  Iron  Tubes 

It  is  well  known  that  when  a  long,  straight  insulated  wire 
is  placed  at  the  axis  of  an  iron  tube  and  a  continuous  cur- 
rent is  sent  steadily  along  the  wire  the  tube  is  subjected  to 
a  magnetic  stress,  or  gradient  of  magnetic  potential,  and 
magnetic  flux  is  set  up  therein,  in  loops  or  circles  coaxial 
with  the  wire,  through  the  substance  of  the  iron  walls. 
Theoretically  in  this  simple  case  the  presence  of  the  iron 
tube  does  not  modify  the  intensity  of  the  magnetic  field  set 
up  either  inside  or  outside  the  tube.  In  other  words,  the 
tube  merely  intensifies  the  cylindrical  magnetic  flux  within 
its  own  walls,  without  affecting  the  remainder  of  the  cylin- 
drical flux  distribution. 

If,  however,  we  send  an  alternating  current  through  the 
single  wire  at  the  axis  of  the  tube,  the  magnetic  field  in  the 
tube  alternates  and  sets  up  eddy  currents  in  the  iron,  to  say 
nothing  of  hysteresis  effects.  These  eddy  currents  react  on 
the  central  wire.  The  result  is  sixfold.  First,  there  is  an 
increase  in  the  active,  or  inphase,  drop  in  potential  along 
the  wire.  Second,  there  is  an  increase  in  the  reactive,  or 
quadrature,  component  of  drop  in  potential  along  the  wire. 
Third,  there  is  a  resultant  increase  in  total  drop  of  potential. 
Fourth,  there  is  an  increase  in  the  active  power  lost  in  the 
wire,  which  is  heated  thereby.  Fifth,  there  is  a  loss  of 
active  power  in  the  iron  tube,  which  is  heated  thereby,  this 
rise  in  temperature  of  the  pipe  tending  to  enhance  the  rise 
in  temperature  of  the  inclosed  wire.  Sixth,  the  alternating 
magnetic  field  external  to  the  tube  is  distinctly  affected  and 
ordinarily  diminished.  Any  single-phase  single  current  in- 
side an  iron  conduit,  pipe  or  tube  brings  about,  therefore, 
some  additional  heating,  drop  of  potential  and  waste  of 
energy. 

If,  however,  both  the  going  and  returning  insulated  con- 
ductors of  a  single-phase  system,  or  the  three  insulated  con- 
ductors of  a  three-phase  system,  are  inclosed  in  one  and 
the  same  iron  tube,  the  resultant  magnetic  field  in  the  iron 
tube  wall  is  comparatively  feeble;  so  that  the  extra  heating 
and  losses  are  ordinarily  insignificant.  Some  experimental 
results  completely  confirming  the  well-known  doctrine 
above  outlined  were  recently  published  by  Dr.  L.  Bloch  in 
the  Elektrotechnische  Zeitschrift,  which  article  is  now 
translated  and  abstracted  in  the  London  Electrician  as 
alluded  to  in  this  week's  Digest.  The  article  shows  that 
the  drop  of  potential  in  single  alternating-current  wires  in 
an  iron  tube  may  he  more  than  ten  times  as  great  as  for 
the  same  wires  carrying  direct  current,  while  the  rise  of 
temperature  may  be  increased  several-fold.  On  the  other 
hand,  brass-coated  paper  tubes  had  but  slight  extra  alternat- 
ing-current losses  in  them. 


ELECTRICAL     WORLD 


Vol.  62,  No.  5 


The  News  of  the  Week 


Activities   and   Events  in  the  Electrical   Field- 
Reports  of  Meetingfs— Commission  Findings,  Etc. 


Pennsylvania  Utility  Bill  Sigrned 

Governor  Tenor  of  Pennsylvania  affixed  liis  signature 
to  the  public  utilities  bill  on  July  26,  and  the  names  of  the 
seven  commissioners  who  will  administer  the  law  will  be 
announced  shortly.  The  law,  which  was  outlined  in  these 
columns  in  the  issue  of  July  19,  becomes  operative  on  Jan. 
I,  1914,  but  the  commission  has  authority  to  organize  and 
select  its  employees  on  or  before  Oct.  i,  1913.  The  State 
Railroad  Commission  having  been  legislated  out  of  office 
on  July  I,  it  is  expected  that  the  new  commission  will  or- 
ganize promptly  and  take  up  pending  cases  transferred  to  it 
bv  the  Railroad  Commission. 


Demonstration  of  Panama  Lock  Control  Board 

On  Monday  of  this  week  the  General  Klectric  Company 
demonstrated  for  the  benefit  of  editors  of  the  technical 
press  and  officials  the  control  board  for  operating  the 
Gatun  locks  of  the  Panama  Canal.  For  this  purpose  the 
board  was  partly  set  up  in  the  switchboard  shop  of  the 
Schenectady  works  and  one  section  was  wired.  The  board 
shows  graphically  the  operation  of  the  various  valves,  fen- 
der chains  and  guard  and  main  gates,  together  with  the  rise 
and  fall  of  the  water  levels.  To  guard  against  any  false 
move  so  far  as  the  sequence  of  operations  is  concerned,  the 
entire  system  of  control  is  interlocked.  Small  synchronous 
motors  operating  in  synchronism  w-ith  the  50-hp  motors  at 
the  gates  are  employed  to  duplicate  the  action  at  distant 
points  on  the  benchboard,  which  is  a  miniature  of  the  lock 
itself.  The  board  is  now  being  dismantled  for  shipment. 
The  boards  for  the  Miraflores  and  Pedro  Miguel  locks  will 
follow  in  a  month  or  two. 


Edison  Companies  Reduce  Price  of  Tungsten  Lamps 

I  In  -Aug.  I  a  great  many  of  the  licensee  F.dison  com- 
])anies  placed  in  efTect  new  tungsten-lamp  prices  for  cus- 
tomers entitled  to  free  renewals  of  carbon-filament  lamps. 
Strange  to  say,  there  is  no  unanimity  in  the  price  schedules, 
although  some  of  the  companies  operating  in  large  cities, 
such  as  the  New  York  Edison  Company,  the  Common- 
wealth Edison  Company  of  Chicago,  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  and  others,  have  placed 
all  tungsten  lamps  of  loo-watt  rating  and  larger  on  a  free 
renewal  basis.  The  Brooklyn  Edison  company  is  among 
the  most  progressive  in  its  attitude  on  the  lamp  question, 
selling  10,  15,  25,  40  and  6o-watt  lamps,  whether  plain  or 
frosted,  at  a  uniform  price  of  20  cents.  The  Detroit  Edison 
company  has  pursued  a  similar  policy  and  has  made  ar- 
rangements with  one  of  the  local  firms  handling  tungsten 
lamps  to  renew  all  tungsten  lamps  for  its  customers  at  a 
uniform  rate  of  30  cents  regardless  of  size.  The  New  York 
Edison  Company  and  the  United  Electric  Light  &  Power 
Company  have  adopted  a  graded  scale  of  prices  which  is 
peculiar  in  that  the  smaller  the  lamp  the  higher  the  price. 
The  schedules  for  both  companies  are  as  follows:  lo-watt 
lamp,  28  cents;  15-watt  lamp,  25  cents;  25-watt  lamp,  18 
cents;  40-watt  lamp,  16  cents;  60-watt  lamp,  14  cents.  For 
frosted  lamps  an  extra  charge  of  2  cents  above  the  fore- 
going prices  is  made.    The  Buffalo  General  Electric  Com- 


pany sells  clear-bulb  tungsten  latn]ih  rated  at  25  watts  to  40 
watts  for  30  cents  and  other  sizes  as  follows :  60-watt,  35 
cents;  loo-watt,  65  cents;  150-watt,  95  cents,  and  250,  400 
and  500-watt  lamps  at  $1.60,  $2.90  and  $3.20  respectively. 
Reductions  have  also  been  placed  in  efTect  in  Philadelphia, 
St.  Louis,  Boston,  Minneapolis  and  Cincinnati.  The  Hart- 
ford Electric  Light  Company  some  time  ago  placed  tungsten 
lamps  of  60-watt  rating  and  over  on  a  free  renewal  basis. 


Overhead-Line  Dispute  at  Glenwood  Springy 

Aug.  14  has  been  set  by  the  District  Court  for  hearing  the 
suit  of  the  Glenw^ood  Light  &  Water  Company  against  the 
Mutual  Light,  Power  &  Utility  Company,  both  of  Glenwood 
Springs,  Col.  It  is  contended  that  the  erection  by  the  lat- 
ter company  of  its  distribution  lines  on  the  same  side  of 
alleys  occupied  by  the  former  company  has  resulted  in 
such  close  proximity  of  primary  and  secondary  lines  that 
the  life  of  linemen  is  endangered.  The  Glenwood  Light  & 
Water  Company  as  prior  occupant  seeks  to  compel  the 
Mutual  company  to  remove  its  poles  and  lines  to  the  oppo- 
site side  of  the  alleys.  The  Rocky  Mountain  Fire  Under- 
writers have  also  called  attention  to  the  life  and  fire 
hazards  existing  because  of  the  present  spacing  of  wires. 


Change   in  Control  of  Springfield  and  Worcester 
Railways 

By  purchasing  the  controlling  interest  in  the  common 
stock  of  the  electric  railw-ays  in  Springfield.  Worcester  and 
environs  owned  by  the  New  England  Investment  &  Security 
Company,  Messrs.  Sanderson  &  Porter,  of  New  York  City. 
will  add  these  properties  to  the  rest  of  their  utilities.  The 
New  England  Investment  &  Security  Company  was  organ- 
ized in  1906  to  acquire  the  electric  railways  in  Massachu- 
setts controlled  at  that  time  by  the  New  York.  New  Haven 
&  Hartford  Railroad  Company,  and  the  latter  company 
guaranteed  interest  on  the  bonds  and  dividends  on  the 
preferred  stock.  The  Springfield  system  comprises  166 
miles  of  track,  and  the  Worcester  system  266  miles. 


A  Year's  Record  of  Electrical  Fires  in  Chicago 

During  the  year  1912.  according  to  the  records  of  the 
Department  of  Electricity  of  Chicago,  there  were  seventh- 
one  fires  due  to  electrical  causes,  with  a  total  loss  of  $29.- 
152.50,  or  an  average  of  about  $410  for  each  fire.  It  is  in- 
structive to  note  the  causes  of  these  fires  as  tabulated 
Eleven  were  due  to  low-tension  wires  short-circuited;  si' 
to  burnouts  of  motor  armatures;  six  to  flatirons  left  in  cir 
cuit;  five  to  short-circuits  in  lamp  cords:  four  to  short 
circuits  on  conduit ;  three  to  ignition  of  films  on  motion 
picture  machines,  and  three  to  inflammable  material  abou 
incandescent  lamps.  The  remaining  electric  fires  were  dui 
to  a  wide  variety  of  causes.  Only  one  fire  caused  a  seriou 
loss,  and  in  this  case  the  fire  was  thought  to  have  beei 
caused  by  a  short-circuit  in  the  lamp  cord  attached  to  : 
portable  lamp.  The  branch  circuit  was  over-fused.  1' 
this  case  the  loss  was  estimated  at  $20,000.  The  loss  fror 
the  other  seventy  fires  averaged  a  trifle  over  $130. 
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fovernment  Suit  Against  the  A.  T.  &  T.  Company 

On  July  24  suit  was  filed  in  the  District  Court  of  the 
United  States  for  the  district  of  Oregon  by  the  United 
tates  District  Attorney,  in  behalf  of  the  federal  govern- 
lent,  against  the  American  Telephone  &  Telegraph  Com- 
any.  The  bill  of  complaint  names  in  addition  to  the 
.merican  company  six  of  its  subsidiary  companies  operat- 
igon  the  Pacific  Coast,  eleven  independent  telephone  com- 
mies operating  in  the  same  territory  and  twenty-five  in- 
ividual  defendants,  including  the  president  of  the  Ameri- 
in  company  and  its  seven  vice-presidents.  The  bill  in 
eneral  charges  the  defendants  with  restraining  trade  and 
jmraerce  in  the  transmission  of  telephonic  messages  and 
ith  monopolizing  such  commerce  in  violation  of  the  act 
f  July  2,  1890. 

Prior  to  1905,  the  bill  of  complaint  sets  forth,  the  Bell 
jmpanies  owned  and  operated  substantially  all  means  of 
lephonic  communication  between  the  States  of  Oregon, 
Washington,  Montana  and  Idaho.  It  is  charged  that  the 
irvice  given  by  the  Bell  companies  at  that  time  was  ineffi- 
ent  and  unsatisfactory,  and  that  in  consequence  indepen- 
;nt  companies  were  formed  to  give  local  and  long-distance 
rvice  in  competition  with  the  Bell  companies.  These  in- 
jpendent  lines  were  gradually  formed  into  interstate  sys- 
ms,  of  which  there  were  finally  three,  the  Northwestern 
ong  Distance  Telephone  Company,  the  Interstate  Consoli- 
ited  Telephone  &  Telegraph  Company,  and  the  Indepen- 
:nt  Long  Distance  Telephone  Company. 
The  bill  states  further  that  the  construction  of  the  inde- 
!ndent  lines  in  many  respects  is  superior  to  that  of  their 
impetitors  and  declares  that  their  service  was  more  effi- 
ent.  They  also  used  automatic  telephones,  affording 
crecy  in  communication,  which  the  government  states  was 
popular  feature  and  in  demand  by  the  public.  Automatic 
rvice,  however,  was  not  given  by  the  Bell  companies. 
Among  the  alleged  unlawful  acts  with  which  the  defen- 
ints  are  charged  are  the  following:    The  Bell  companies 

reducing  rates  below  a  paying  basis  at  some  points,  by 
ving  free  service  at  others,  and  by  threatening  to  do  these 
ings  at  still  other  places,  forced  certain  of  the  indepen- 
nt  companies  to  violate  their  contracts  for  connections 
th  the  Northwestern  Long  Distance  Company  and  to 
ve  their  business  exclusively  to  the  Bell  companies.     It 

charged  that  in  some  places  where  connections  were 
vered  in  this  manner  the  public  authorities  required 
em  to  be  restored,  but  after  such  restoration  all  interstate 
essages  were  sent  by  the  Bell  companies  over  their  own 
les  unless   the   senders   specifically   requested   otherwise. 

certain  instances,  so  the  government  charges,  represen- 
tives  of  the  Bell  companies  frequently  stated  to  patrons 

the  Northwestern  company  that  the  latter  did  not  serve 
rtain  points  with  which  they  desired  to  communicate. 
hen  in  fact  it  did.  The  Bell  companies  are  also  charged 
ith  urging  the  independent  company  of  Seattle  and  other 
dependent  companies  to  violate  their  contracts  for  inter- 
lange  of  business  with  the  Northwestern  company,  and  in 
me  instances  with  agreeing  to  pay  counsel  fees  and  other 
penses  incurred  by  them  in  litigation  resulting  from 
ch  breach  of  contract. 

.^mong  the  independent  companies  which  it  is  charged  the 
ell  system  acquired  unlawfully  are  the  following:  The  In- 
pendent  Telephone  Company  of  Seattle,  the  Home  Tele- 
lone  Company  of  Puget  Sound,  controlling  interest  in  the 
nrthwestern  Long  Distance  Telephone  Company,  con- 
nlling  interest  in  the  Interstate  Consolidated  Telephone 
impany,  and  the  Independent  Long  Distance  Telephone 
impany  of  Idaho. 

It  is  also  charged  that  the  treasurer  of  the  Northwestern 
'mpany  entered  into  an  agreement  with  the  Bell  com- 
mies to  deliver  to  them  at  least  two-thirds  of  the  stock 
id  all  of  the  bonds  and  the  physical  property  of  his  com- 
tny.  To  this  end,  it  is  declared,  he  failed  to  pay  interest 
le  on  the  bonds,  although  sufficient  funds  were  available, 


and  foreclosure  proceedings  were  then  brought  against  the 
Northwestern  company,  which  are  now  pending.  The  gov- 
ernment charges  that  unless  these  proceedings  are  re- 
strained the  property  of  the  Northwestern  company  may 
be  sold  thereunder  and  thereby  interfere  with  the  effective- 
ness of  any  court  judgment  in  the  present  case. 

The  bill  prays  that  the  court  adjudge  the  defendants 
guilty  of  conspiracy  to  restrain  and  monopolize  interstate 
trade  and  commerce  in  violation  of  the  anti-trust  law ;  that 
the  purchase  of  the  securities  and  property  of  the  several 
independent  companies  named  be  decreed  unlawful  and  in 
violation  of  the  anti-trust  act;  that  the  Bell  companies  be 
required,  subject  to  the  approval  of  the  court,  to  dispose 
of  securities  and  property  so  acquired  to  persons  not  con- 
nected with  the  Bell  companies  as  stockholders  or  other- 
wise; that  competitive  conditions  as  they  formerly  existed 
be  re-established  as  far  as  practicable,  and,  if  necessary  to 
the  public  interest,  that  a  receiver  be  appointed  to  take 
possession  of  such  securities  and  physical  property. 


W.  E.  Robertson  on  the  Cost  of  Membership  in  the 
Society  for  Electrical  Development 

The  cost  of  participation  on  the  part  of  jobbers  and  con- 
tractors in  the  work  of  the  Society  for  Electrical  Develop- 
ment has  been  fixed  at  one-twentieth  of  i  per  cent  on  the 
gross  sales.  To  some  0.05  per  cent  on  sales  seems  to  be  a 
substantial  tax  on  the  cost  of  doing  business,  and  many 
hesitate  to  commit  themselves  to  a  contribution  of  this 
amount. 

A  correct  analysis  of  the  purpose  of  the  contribution  will 
take  it  out  of  the  "cost-of-doing-business"  column  and  place 
it  properly  where  it  belongs,  that  is,  in  the  "creating-a- 
larger-market"  column.  Few,  if  any,  contractors  or  job- 
bers have  such  a  column  in  their  ledgers,  but  it  is  high  time 
such  a  column  were  provided,  as  it  is  of  great  importance 
to  all  to  provide  an  increased  market  in  which  each  may 
participate. 

An  appropriation  of  from  1-300  to  1-400  of  i  per  cent  of 
the  expense  account  of  jobbers  and  contractors  is  equivalent 
to  one-twentieth  of  i  per  cent  on  the  sales.  Viewed  from 
this  standpoint  the  cost  of  co-operation  in  creating  an  in- 
creased market  is  infinitesimal. 

The  average  cost  of  doing  business  over  a  period  of  years 
on  the  part  of  both  contractors  and  jobbers  is  from  15  to 
20  per  cent  of  the  sales,  and  heretofore  this  entire  amount 
has  been  spent  in  securing  business  on  a  competitive  basis, 
and  nothing  has  been  spent  in  increasing  the  total  demand. 

It  has  never  been  possible  in  the  history  of  civilization  to 
secure  co-operative  effort  on  the  part  of  an  entire  industry, 
the  reason  being  the  very  old  one  that  human  nature  is 
so  distrustful  of  the  future  as  to  make  it  exceedinglv  diffi- 
cult to  get  men  as  a  class  to  part  with  a  present  tangible 
dollar  for  the  purpose  of  securing,  and  in  fact  positively 
insuring,  many  future  dollars. 

The  impossibility  heretofore  of  overcoming  this  stupidity 
on  the  part  of  men  should  not  prove  detrimental,  as  an  in- 
creasing confidence  in  one's  fellow-men,  added  to  an  ever 
increasing  intelligence,  has  prepared  our  industry  to  do 
what  has  never  before  been  done.  By  its  repeated  accom- 
plishment of  the  so-called  scientifically  impossible,  the  elec- 
trical industry,  more  than  any  other,  has  stirred  the  imag- 
ination of  those  connected  with  it,  and  one  has  but  to  men- 
tion the  incandescent  lamp,  the  telephone,  the  X-ray  and 
the  wireless  telegraph  to  establish  the  truth  of  this  state- 
ment. 

Since  our  industry  as  a  whole  owes  its  existence  to  the 
demonstration  that  what  was  formerly  impossible  is  now 
possible,  it  is  logical  to  believe  that  the  imagination  of  the 
jobbers  and  contractors  has  been  sufficiently  aroused,  and 
their  faith  in  the  integrity  of  the  administrative  details  of 
the  society  has  become  sufficiently  strong,  to  warrant  the 
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bi-licf  that  from  1-300  to  1-400  of  the  cost  of  doing  business 
will  be  set  aside  for  the  purpose  of  increasing  the  sum  of 
tile  opportunity  to  do  business,  leaving  the  other  299-300 
or  399-400  of  the  cost  to  be  used  in  its  present  and  former 
channels. 

Docs  not  the  history  of  the  industry  and  the  smallncss  of 
the  stake  lo  i)articipate  warrant  the  risk?  I  am  of  the 
belief  that  the  subscriptiims  will  be  forthcoming  when  the 
logic  of  participation  and  the  infinitesimal  cost  thereof  are 
thoroughly  understood. 


Engines  at  Panama  Pacific  Exposition 

.\  conspicuous  feature  of  the  display  in  the  department 
of  machinery  exhibits  at  the  Panama-Pacific  International 
I-l.xposition,  to  be  held  in  San  Francisco  in  1915,  will  be  the 
presentation  of  the  methods  of  power  development  which 
have  been  evolved  in  recent  years.  The  exposition  is  to 
be  a  contemporaneous  one  and  not  of  a  historical  char- 
acter, and  the  evolution  of  the  steam  engine,  which  was  the 
work  of  the  last  century,  will  have  only  a  very  small  part 
to  play.  The  exhibits  will  include  a  number  of  oil  engines, 
operating  upon  California  crude  oils,  which  form  such  a 
large  part  of  tiic  resources  of  the  State.  The  development 
of  this  type  of  motor  has  been  somewhat  checked  in  the 
past  year  by  increasing  prices  of  fuel  oil,  and  this  result 
is  inevitable  as  increased  use  is  made  of  it. 

In  the  original  conception  of  the  Diesel  engine  it  was 
anticipated  that  pulverized  coal  could  be  used  as  the  fuel 
in  the  cylinder  of  the  engine  in  the  same  manner  as  Ihe 
liquid  fuel  is  now  used.  It  was  found,  however,  that  the 
residual  ash  from  the  solid  fuel  made  this  impossible. 
There  is  being  tried  out  in  England  to-day  an  engine  of 
100  hp  in  which  powdered  coal  fed  by  worm  screw  through 
tubular  openings  in  the  cylinder  head  is  heated  by  the  ex- 
haust gases  and  the  air  supply  for  the  engine  drawn 
through  the  coal  in  such  a  way  as  to  form  producer  gas, 
which  is  utilized  in  the  engine  in  the  same  manner  as  it 
would  be  in  the  ordinary  gas  engines.  The  range  of  fuel 
with  which  such  an  engine  can  be  operated  is  much  wider 
than  that  of  the  Diesel  type,  and  it  is  expected  that  among 
the  exhibits  at  the  exposition  it  may  have  its  place  and  will 
represent  the  latest  development  in  prime  movers. 


Exhibit  of  German  Safety   Appliances 

The  great  movement  for  safety  which  has  been  occupy- 
ing so  prominent  a  place  in  European  industrial  and  com- 
mercial life  for  many  years  is  now  making  itself  manifest 
in  "safety  first"  campaigns  in  the  larger  industrial  enter- 
prises throughout  America.  Upon  the  solicitation  of  the 
American  Museum  of  Safety,  New  York  City,  the  Allge- 
meine  Elektricitats  Gesellschaft  has  shipped  to  this  coun- 
try a  most  complete  array  of  protective  devices,  insulated 
linemen's  tools,  sanitary  equipment  and  instructive  models, 
such  as  are  used  in  protecting  and  educating  the  German 
industrial  worker.  This  exhibit  of  safety  appliances  will 
be  shown  at  the  International  Exposition  of  Safety  and 
Sanitation  to  be  held  at  the  Grand  Central  Palace  in  New 
York  City,  Dec.  11  to  Dec.  20,  1913,  with  the  hope  of  bring- 
ing the  ,\merican  manufacturer  face  to  face  with  his  duty 
in  protecting  his  workmen. 

Much  attention  has  been  given  to  displaying  devices  for 
protecting  the  electrical  workman.  On  one  board  have 
been  grouped  such  tools  as  pliers,  bolt  cutters.  S-wrenches 
and  socket  wrenches,  the  handles  of  which  are  insulated 
with  hard  rubber  or  with  vulcanized  rubber  as  the  case  may 
demand,  .\nother  panel  carries  an  assortment  of  sockets, 
push-buttons,  switches  and  cut-outs,  the  safety  features  of 
which  lie  in  the  fact  that  each  piece  of  apparatus  is  colored 
to  indicate  the  rating  of  the  device  so  that  the  workman 


will  soon  come  to  associate  danger  with  certain  colors  and 
will  instinctively  avoid  them  in  his  work.  A  third  panel 
similar  to  the  foregoing  carries  out  this  same  idea  in  a  dis- 
play of  porcelain  insulators.  An  entire  switchboard  fully 
equipped,  a  set  of  choke  coils  and  electrolytic  lightning 
arresters  with  all  of  the  modern  protective  devices  were 
included  in  the  shipment  and  will  be  used  to  give  the  ex- 
hibit a  touch  of  station  realism.  Rubber  gloves  with  long 
gauntlets  and  insulated  wooden  tongs  for  handling  live 
high-potential  leads  are  provided  as  adjuncts  to  the  insu- 
lated linemen's  tools. 

Looking  toward  the  solution  of  a  distinctly  German 
problem,  the  .Mlgemeinc  Elektricitats  Gesellschaft  has 
evolved  an  original  scheme  for  diminishing  the  extensive 
use  of  alcoholic  beverages  among  its  workmen  in  order  to 
reduce  the  number  of  accidents.  Four  times  each  day 
drinks  are  sold  in  bottles  by  the  company  to  the  workmen. 
Beer  and  milk  may  be  had  at  a  price  of  2.5  cents  a  bottle, 
while  soda,  seltzer  and  soft  drinks  are  sold  for  1.25  cents 
a  bottle.  This  scheme  is  reported  to  have  decreased  the 
beer  drinking  in  the  works  by  33  per  cent  since  it  was 
inaugurated  less  than  one  year  ago.  A  system  of  charts 
and  price  lists  illustrating  this  system  are  included  in  the 
exhibit. 

In  view  of  the  fact  that  more  than  40.000  workmen  are 
killed  and  2,000,000  injured  in  industrial  accidents  in  the 
United  States  every  year,  it  would  seem  that  any  attention 
American  manufacturers  may  give  to  the  German  methods 
of  safeguarding  human  life  and  any  effort  they  may  make 
to  reproduce  these  methods  or  better  ones  in  our  factories 
would  be  well  worth  while. 


Reorganization  of  the  Department  of  Electricity, 
Chicago 

Organized  in  1898,  the  Department  of  Electricity  of  the 
city  of  Chicago  was  for  several  years  an  operating  and 
maintenance  department  having  supervision  principally  of 
the  municipal  street  lighting,  electrical  inspection  and  the 
bureau  of  fire-alarm  telegraph  and  police  telephones.  With- 
in the  last  two  years,  however,  the  scope  of  the  department 
has  broadened,  and  it  is  now  doing  engineering,  construc- 
tion and  rate-research  work.  Mr.  Ray  Palmer,  the  city 
electrician,  wrote  to  the  Civil  Service  Commission  of  the 
city  of  Chicago  on  Aug.  30,  19 12,  asking  that  a  thorough 
investigation  be  made,  with  a  view  toward  a  reorganization 
of  the  department  as  a  more  efficient  and  economical  work- 
ing force.  He  asked  that  an  assistant  city  electrician  be 
appointed  so  that  the  city  electrician  could  be  relieved  of 
much  of  the  detail  work,  enabling  him  to  give  his  time  to  the 
general  building  up  of  the  department  and  to  the  study  of 
the  city's  future  electrical  problems.  The  investigation  of 
the  organization  of  the  Department  of  Electricity,  made 
public  on  July  7,  was  carried  on  by  Mr.  J.  L.  Jacobs,  effici- 
ency engineer  of  the  Civil  Service  Commission,  and  a  num- 
ber of  changes  have  been  made,  the  organization  now  being 
as  indicated  in  the  accompanying  chart. 

The  work  of  the  Department  of  Electricity  divides  itself 
into  four  natural  bureaus — the  bureau  of  electrical  inspec- 
tion, the  bureau  of  engineering  and  construction,  the  bureau 
of  operation  and  maintenance,  and  the  bureau  of  records. 
In  addition  there  is  the  separate  electrolysis  survey.  The 
appropriation  for  the  electrolysis  expert  is  made  under  the 
bureau  of  engineering  of  the  Department  of  Public  Works, 
but  the  work  is  performed  under  the  supervision  of  the  cit)' 
electrician.  Entries  on  the  chart  are  based  on  the  ap- 
propriation ordinance  for  the  year  1913.  The  number  of 
positions  and  the  total  salary  appropriated  are  indicated  b> 
the  figures  given.  The  salary  of  the  city  electrician  1; 
$6,500  a  year  and  that  of  the  assistant  city  electriciar 
$4,000.  ^ir.  A.  C.  King  is  the  present  assistant  city  elec 
trician. 
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Under  the  bureau  of  operation  and  maintenance  are  in- 
cluded three  distinct  divisions — those  of  "maintenance,  re- 
pairs and  replacements,"  "municipal  telephone  and  tele- 
graph systems"  and  "municipal  lighting."  The  office  of 
inspector  of  gas  and  gas  meters  will  probably  be  abolished 
and  the  office  of  superintendent  of  gas  and  electric  lighting 
will  be  created  at  a  salary  not  exceeding  $3,000.  In  the 
division  of  fire-alarm,  police  and  other  municipal  telephone 
and  telegraph  systems  it  is  recommended  that  the  number  of 
fire-alarm  operators  be  reduced  to  seven  and  that  the  new 
position  of  wire  chief  be  created.  The  larger  part  of  the 
work  of  the  division  of  maintenance,  repairs  and  replace- 
ments will  be  repairing,  with  some  new  work  in  connection 
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■vith  street-lighting  extensions  and  the  new  construction  and 
naintenance  of  fire-alarm  and  police  telephone  systems.  It 
s  recommended  that  the  bureau  of  interior  wiring  be 
ibolished. 

The  bureau  of  engineering  and  construction,  with  an 
electrical  engineer  in  charge,  is  to  have  charge  of  the  esti- 
Tiating,  inspection  and  laying  out  of  routes  of  new  circuits 
for  street  lighting  and  also  the  construction  work.  The 
nead  of  this  bureau  will  necessarily  work  in  conjunction 
vith  the  superintendent  of  construction  of  the  division  of 
naintenance. 

The  bureau  of  electrical  inspection,  in  charge  of  the  chief 
electrical  inspector,  issues  permits  to  do  electrical  wiring 
ind  certificates  of  inspection,  and  makes  inspection  of  wir- 
ng  and  equipment.  It  maintains  a  testing  laboratory.  It 
IS  also  proposed  to  create  a  meter-testing  division.     The 


Civil    Service   Commission   recommends   that  the   office   of 
assistant  chief  electrical  inspector  be  created. 

The  bureau  of  records,  in  charge  of  the  head  clerk,  takes 
care  of  the  general  clerical  work  of  the  department. 


Additions  to  Dam  Structure  at  Fremont,  Ohio 

An  addition  is  being  made  to  the  dam  structure  of  the 
Sandusky  River  Power  Company  at  Fremont,  Ohio.  This 
hydroelectric  development  has  been  under  the  supervision 
of  the  W.  H.  Schott  Company,  Chicago.  The  dam,  sea- 
wall and  generating  station  were  completed  at  the  time 
the  floods  occurred  in  the  Central  States  in  April,  with  the 
exception  of  the  installation  of  the  machinery.  The  river, 
which  was  higher  during  the  floods  than  at  any  other  time 
of  which  there  is  record,  overflowed  the  seawall,  carrying 
away  the  earth  embankment  back  of  it  and  widening  the 
river  channel  at  this  point  considerably.  Although  the  dam 
structure  was  not  injured,  it  became  imperative  to  extend 
the  dam  so  as  to  span  the  new  channel.  This  addition 
necessitated  extending  the  dam  160  ft.,  making  a  total 
length  of  450  ft.  The  flood-gate  section  was  increased  200 
per  cent  and  the  spillway  section  was  increased  50  per  cent. 
When  the  entire  plant  is  completed  it  will  have  a  rating  of 
6000  hp  with  a  head  of  40  ft.  The  dam  with  its  extensions 
will  be  capable  of  taking  care  of  a  maximum  flow  of  45-000 
cu.  ft.  per  second.  Electricity  will  be  generated  at  18,000 
volts,  three-phase,  25  cycles.  It  is  hoped  that  the  station 
will  be  furnishing  energy  early  in  this  month. 


Option  of  A.    T.  &   T.   Company    on  Chicago 
Automatic  Telephone  Service 

At  a  meeting  of  the  committee  on  gas,  oil  and  electric 
light  of  the  City  Council  of  Chicago  on  July  24  the  fact  was 
brought  out  that  a  tentative  agreement  has  been  reached  by 
which  the  American  Telephone  &  Telegraph  Company 
agrees  to  purchase  the  telephone  property  of  the  Chicago 
Tunnel  Company  under  certain  conditions  for  $6,300,000. 
The  Chicago  Tunnel  Company  is  the  successor  of  the  Illi- 
noi.''  Telephone  &  Telegraph  Company  and  operates  an 
automatic  telephone  service  in  the  central  portion  of  Chi- 
cago, serving  between  20,000  and  30,000  subscribers.  The 
tunnels  of  the  Chicago  Tunnel  Company  under  the  central 
portion  of  the  city  are  utilized  for  the  telephone  cables. 
The  Chicago  Tunnel  Company  is  not  making  money  and  is 
anxious  to  sell  to  the  A.  T.  &  T.  Company,  which  controls 
the  Chicago  Telephone  Company.  Mr.  C.  W.  Hotchkiss, 
president  of  the  Chicago  Tunnel  Company,  in  a  letter  to  the 
committee  says  that  the  receivers  of  the  Illinois  Telephone 
&  Telegraph  Company  and  the  reorganized  company,  now 
known  as  the  Chicago  Tunnel  Company,  have  expended 
$5,441,000  on  the  present  automatic  telephone-exchange 
system  in  Chicago.  In  addition,  the  valuation  of  the  old 
plant  was  $2,000,000,  so  that  the  total  present  valuation  is 
$7,441,000.  This  does  not  include  interest  on  investment 
nor  a  loss  to  Mr.  Joseph  Harris,  of  the  Automatic  Electric 
Company,  the  contractor  in  rehabilitating  the  plant  of  the 
Chicago  Tunnel  Company,  of  $400,000.  Negotiations  for 
the  sale  of  the  automatic  telephone  system  of  the  Chicago 
Tunnel  Company  were  begun  more  than  six  months  ago, 
and  on  July  8  an  agreement  tantamount  to  an  option  to 
buy  on  the  part  of  the  American  Telephone  &  Telegraph 
Company  was  reached,  the  price  fixed  being  $6,300,000. 
Mr.  Schuyler  and  Mr.  David  W.  Fairleigh,  of  Louisville, 
counsel  for  Mr.  Harris,  addressed  the  committee.  The  lat- 
ter said  that  it  would  probably  require  an  additional  invest- 
ment of  from  $15,000,000  to  $20,000,000  to  make  a  compre- 
hensive automatic  telephone  system  for  Chicago.  He  added 
that  the  American  Telephone  &  Telegraph  Company  owns 
a  number  of  automatic  telephone  plants  outside  of  Chicago 
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and  th.-it  if  it  purchases  the  automatic  exchanges  in  Chi- 
cago it  may  use  some  of  the  apparatus  elsewhere. 

The  aldermen  were  very  much  interested  in  knowing 
what  portion  of  the  telephone  property  of  the  Chicago 
Tunnel  Company  would  be  added  to  the  equipment  of  the 
Chicago  Telephone  Company  and  capitalized  for  rate- 
making  purposes.  The  lawyers  for  the  Chicago  Tunnel 
Company  were  not  prepared  to  answer  this  question.  There 
was  considerable  discussion,  and  City  Electrician  Palmer 
was  called  in  to  advise  the  committee.  The  committee 
finally  adopted  a  motion  requesting  the  Chicago  Tunnel 
Company  to  furnish  an  inventory  and  appraisal  of  its  tele- 
phone property.  The  city  electrician  was  instructed  to  go 
over  the  inventory  and  appraisal  and  report  to  the  commit- 
tee as  to  what  portion  of  the  property  he  considered  use- 
ful to  the  Chicago  Telephone  Company. 


Proposed  Absorption  of  Competing  Telephone 
Service  in  Chicago 

Mr.  D.  J.  Schuyler,  Jr.,  a  lawyer,  appeared  before  the 
committee  on  gas,  oil  and  electric  light  of  the  Chicago  City 
Council  on  July  14  and  said  that  tentative  negotiations  were 
under  way  for  the  sale  of  the  telephone  plant  of  the  Chicago 
Tunnel  Company  to  the  Chicago  Telephone  Company.  Mr. 
Schuyler  appeared  on  behalf  of  the  Tunnel  company.  The 
ordinance  under  which  the  telephone  business  of  the  Tun- 
nel company  is  operated  was  adopted  originally  in  1899  and 
prohibits  the  sale  of  the  business  to  a  competing  company 
without  the  consent  of  the  City  Council.  Mr.  Schuyler  said 
that  the  negotiations  had  proceeded  to  a  point  where  the 
Chicago  Tunnel  Company  had  agreed  to  sell  and  the  Chi- 
cago Telephone  Company  to  buy  the  telephone  property  of 
the  former,  provided  a  price  could  be  agreed  upon  and  pro- 
vided the  consent  of  the  city  could  be  obtained.  He  said 
the  basis  of  sale,  if  made,  would  be  the  appraised  value  of 
the  property,  and  that  the  Tunnel  company  did  not  wish  to 
go  to  the  expense  of  making  an  appraisal  unless  assured 
that  the  city  was  willing  that  the  transfer  should  be  made. 

The  freight-transportation  business  of  the  Chicago  Tun- 
nel Company  is  not  involved  in  the  proposed  deal.  The 
Tunnel  company  operates  an  automatic  telephone  exchange, 
competing  with  the  Chicago  Telephone  Company  and 
serving  the  central  portion  of  the  city.  It  has  about  30,000 
subscribers  and  the  Chicago  Telephone  Company  has  about 
329.000  subscribers.  The  price  for  unlimited  service  by  the 
automatic  company  is  $85  a  year,  and  by  the  Chicago  Tele- 
phone Company  $125  a  year.  Mr.  Schuyler  said  that  the 
Chicago  Telephone  Company  is  controlled  by  the  Chicago 
Utilities  Company,  which  has  issued  bonds  having  a  par 
value  of  $5,000,000  or  $6,000,000. 

Mr.  L.  G.  Richardson,  counsel  for  the  Chicago  Telephone 
Company,  said  that  under  no  circumstances  did  his  com- 
pany wish  to  buy  the  telephone  rights  of  the  Chicago  Tun- 
nel Company:  it  might  buy  the  property  used  in  the  tele- 
phone work.  Mr.  Richard.'^on  said  he  presumed  a  con- 
siderable saving  could  be  made  by  using  the  tunnels  for  the 
wires  and  cables  of  the  Chicago  Telephone  Company. 

In  answer  to  a  question  Mr.  Schuyler  said  that  the  Chi- 
cago Tunnel  Company's  connections  with  outside  indepen- 
dent telephone  toll-line  companies  were  not  very  extensive. 
Alderman  Martin  J.  Healy  raised  the  point  that  the  pro- 
posed absorption  of  the  competing  company  by  the  Chicago 
Telephone  Company  would  be  a  blow  to  the  independent 
telephone  interests  throughout  the  country.  Other  alder- 
men thought  the  existence  of  two  telephone  systems  in  one 
city  a  nuisance.  Alderman  James  B.  Bowler  contended  that 
the  city  should  be  prepared  to  wipe  out  competition  if  it  in- 
sisted on  regulation.  On  his  motion  consideration  of  the 
matter  was  deferred,  with  the  idea  that  the  Tunnel  com- 
pany might  come  before  the  committee  later  with  a  fixed 
valuation. 


Public  Service  Commission  News 

Vermont  Commission 

Governor  Fletcher  has  removed  Chairman  Charles  D. 
Watson  and  asked  for  the  resignation  of  Mr.  W.  R.  War- 
ner, of  the  Public  Service  Commission,  in  pursuance  of  a 
campaign  for  lower  telephone  rates.  The  third  member  of 
the  board,  Mr.  G.  H.  Babbitt,  recently  resigned.  Present 
difficulties  began  two  months  ago  when  the  Governor  called 
upon  the  commission  to  investigate  complaints  regarding 
the  service  and  rates  of  the  New  England  Telephone  & 
Telegraph  Company  and  allied  organizations.  The  commis- 
sion has  not  yet  reported  upon  the  matter,  and  a  short  time 
ago  the  Governor  appointed  Messrs.  H.  F.  Graham  and  J. 
H.  Cook  a  special  commission  to  investigate  the  telephone 
situation  throughout  the  State.  Following  the  removal  of 
Chairman  Watson,  the  Governor  named  Mr.  Robert  ' 
Bacon,  of  Brattleboro,  as  chairman  of  a  new  board. 

Massachusetts  Commission 

Mayor  John  F.  Fitzgerald  of  Boston,  Mass.,  has  filed  a 
petition  with  the  Gas  and  Electric  Light  Commission  con- 
tending that  the  prices  charged  by  the  Edison  Electric 
Illuminating  Company  of  Boston  should  be  reduced  and 
asking  for  a  public  hearing  upon  the  issue.  The  petition 
states  that  the  company  has  a  surplus  of  $616,212  in  the 
present  year  after  paying  dividends  of  12  per  cent  and  con- 
tends that  the  charges  should  be  reduced  to  the  lowest  pos- 
sible figure  consistent  with  a  reasonable  dividend  to  the 
stockholders. 

Consumers  of  service  furnished  by  the  Xewburyport  Gas 
&  Electric  Light  Company  have  petitioned  for  a  reduction 
in  the  price  of  gas  and  electricity.  A  petition  has  also  been 
presented  to  the  board  from  various  consumers  of  electric 
service  in  the  city  of  Taunton  requesting  the  commission  to 
determine  the  ma.ximum  price  at  which  electricity  shall  be 
furnished  by  the  municipal  lighting  plant.  It  is  contended 
that  by  the  scheme  of  management  now  in  vogue  the  private 
consumers  of  electricity  in  the  city  bear  the  major  part  of 
the  maintenance  cost  of  the  plant,  divided  between  municipal 
and  commercial  service,  and  that  the  price  of  electricity 
is  greatly  in  excess  of  its  fair  market  value  and  not  only 
constitutes  an  excessive  burden  to  present  users  but  also  is  a 
deterrent  against  the  use  of  electricity  by  others.  An  asso- 
ciated petition  sets  forth  that  a  material  reduction  is  about 
to  be  made  in  the  price  of  electricity  for  motor  service  and 
asks  the  board  to  determine  whether  the  proposed  reduc- 
tion in  rates  for  motor  service  is  for  the  best  interests 
taxpayers  and  citizens  at  large. 

Wisconsin  Commission 

The  Wisconsin  Railroad  Commission  has  dismissed  the 
application  of  the  Fort  Atkinson  Water  &  Light  Commis- 
sion for  authority  to  increase  its  rates  for  electric  service 
outside  the  corporate  limits  of  the  city  of  Fort  Atkinson. 
The  chief  reason  advanced  by  the  city  for  such  an  increase 
was  that  the  consumers  involved  are  not  city  taxpayers  and 
consequently  should  pay  more  for  receiving  the  conveni- 
ences of  electric  service  from  the  municipal  plant.  The 
commission  pointed  out  that,  in  order  to  promote  the  wel- 
fare of  its  residents,  a  municipality  may  own  and  operate 
a  utility,  and  may  grant  to  the  consumers  thereof  certain 
advantages  to  which  they  would  not  ordinarily  be  entitled 
if  served  by  a  privately  owned  utility.  That  is,  if  a  city  and 
its  taxpayers  have  relinquished  the  profits  which  would 
ordinarily  be  earned  if  the  service  had  been  rendered  by  a 
private  utility,  it  would  appear  just  and  reasonable  to  extend 
the  benefits  only  to  the  consumers  situated  within  the  city 
and  not  to  those  consumers  who  take  no  share  in  the  risk 
and  whose  property  does  not  stand  security  for  the  pay- 
ment of  bonds  or  of  delinquent  debts.  On  investigation, 
however,  it  was  found  that  the  present  revenues  from  com- 
mercial lighting  are  considerably  in  excess  of  the  cost  of 
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reducing  the  service  with  interest  at  4  per  cent  and  taxes 
L  1.5  per  cent.  The  revenue  from  consumers  outside  the 
ty  was  also  greater  than  the  total  cost  of  furnishing  such 
;rvice  even  with  interest  at  7.5  per  cent  and  depreciation, 
ixes  and  interest  allowed  upon  a  separate  appraisal  of  the 
roperty  used  in  supplying  service  outside  the  city.  Inas- 
uch  as  the  revenues  from  the  out-of-town  consumers 
ould  be  sufficient  to  pay  for  the  costs  of  service  were  the 
;arit  privately  owned,  the  commission  held  that  no  reason 
listed  for  increasing  them.  Attention  was  called  to  the 
let  that  the  present  schedule  for  commercial  lighting  is 
lequitable  as  between  individual  consumers  inasmuch  as  it 
;kes  into  account  only  the  quantity  of  energy  consumed  by 
ich.  Although  no  request  was  made  for  a  reduction  in 
ites,  the  commission  recommended  schedules  for  city  and 
Dn-resident  consumers  which  will  effect  a  reduction  in 
ites  for  the  former.  The  schedule  prescribed  for  resident 
)nsumers  is  as  follows :  Primary  rate,  10  cents  net  per 
,v-hr.  for  the  first  thirty  hours'  use  per  month  of  the  active 
)nnected  load ;  secondary  rate,  6.5  cents  net  for  the  next 
xty  hours'  use  of  the  active  connected  load;  excess  rate, 
5  cents  net.  The  corresponding  rates  for  the  out-of-town 
jnsuniers  are  to  be  12  cents,  8  cents  and  5.5  cents  respec- 
vely.  The  division  of  consumers  into  classes  according 
I  the  percentage  of  their  active  connected  loads  is  the  same 
;  has  been  noted  in  previous  decisions  of  the  commission, 
he  recommended  rates  for  energy  for  motor  service  for 
)nsumers  within  the  city  are  as  follows :  A  fixed  charge 
i  50  cents  net  per  month  per  active  hp  connected,  plus  a 
eter  charge  of  3.5  cents  net  per  kw-hr.  The  correspond- 
g  charges  for  non-resident  consumers  would  be  60  cents 
id  4  cents.  The  active  connected  load  is  to  consist  of  90 
;r  cent  of  the  first  10  hp  nominal  rating  of  the  total  con- 
;cted  load;  75  per  cent  of  the  next  20  hp,  60  per  cent  of 
le  next  30  hp,  and  50  per  cent  of  all  over  60  hp.  In 
Idition  to  the  above  schedules,  the  commission  recom- 
cnded  a  lower  rate  for  street  lighting.  The  city  was 
■dered  to  purchase  all  meters  now  owned  by  consumers 
•  to  pay  such  consumers  a  reasonable  rental  for  meters 
vned  by  them.  In  lieu  of  meter  rentals  hitherto  charged 
lere  is  to  be  substituted  a  minimum  charge  of  60  cents 
iT  meter  for  resident  consumers  and  75  cents  per  meter 
>r  non-  resident  consumers.  It  is  stipulated  in  the  decision 
lat  if  the  municipality  decides  to  put  any  of  the  schedules 
^commended  into  effect,  all  must  be  put  into  effect. 
The  Wisconsin  Commission  has  handed  down  its  decision 
I  the  matter  of  the  complaint  by  citizens  of  Lake  Geneva 
leging  that  the  rates  charged  by  the  Equitable  Electric 
ight  Company  are  excessive.  The  investigation  showed 
lat  the  company  supplies  a  comparatively  large  number 
f  consumers  who  maintain  summer  homes  in  the  vicinity 
f  Lake  Geneva  and  demand  a  higher  class  of  service 
lan  is  usually  rendered  by  the  small  utility.  On  account 
f  the  relatively  high  cost  of  service  occasioned  by  this 
.^mand,  the  commission  departed  somewhat  from  its  usual 
ractice  and  differentiated  in  its  prescribed  schedule  of 
utes  between  resident  and  non-resident  consumers.  No 
lange,  therefore,  was  made  in  the  present  rate  of  15  cents 
sr  kw-hr.  in  so  far  as  it  applies  to  the  out-of-town  con- 
imer.  but  a  slight  reduction  will  be  effected  by  the  fol- 
iwing  schedule  which  was  prescribed  for  residents  of 
ake  Geneva:  Primary  rate.  14  cents  net  per  kw-hr.  for 
le  first  30  hours'  use  per  month  of  the  active  connected 
lad;  secondary  rate,  12  cents  net  per  kw-hr.  for  the  next 
~i  hours'  use;  excess  rate,  8  cents  net.  In  Class  A,  con- 
sting  of  residences,  the  active  load  is  to  be  taken  as  60 
?r  cent  of  the  first  500  watts  and  33 J^  per  cent  of  the 
*:cess;  in  Class  B,  consisting  of  banks,  offices,  stores, 
lops,  depots,  etc.,  70  per  cent  of  the  first  2.5  kw  and  55 
er  cent  of  the  excess  is  to  be  the  active  load;  in  Class  C, 
onsisting  of  public  buildings,  schools,  churches,  hotels, 
ubs,  etc.,  55  per  cent  of  the  connected  load  is  to  be  active, 
he  minimum  bill  is  to  range  from  a  charge  of  60  cents 


for  a  connected  load  of  i  kw  or  less  to  a  charge  of 
$2.25  for  a  connected  load  of  over  5  kw.  The  company's 
schedule  for  motor  service,  ranging  from  7.5  cents  to  4 
cents  per  kw-hr.,  was  ordered  abandoned  and  the  follow- 
ing schedule  substituted :  A  service  charge  of  75  cents  per 
active  hp  per  month ;  an  energy  charge  of  5  cents  net  per 
kw-hr.  for  the  first  50  hours'  use  per  month  of  the  active 
hp  and  an  excess  rate  of  3  cents  net.  The  percentage 
active  is  to  be  determined  as  follows:  90  per  cent  of  the 
first  10  hp;  75  per  cent  of  the  next  20  hp;  60  per  cent  of 
the  next  30  hp;  50  per  cent  of  all  over  60  hp.  The  above 
schedule  will  effect  an  increase  in  the  revenue  from  motor 
service.  The  commission  pointed  out  that  one  reason  for 
the  high  operating  costs  in  the  present  case  was  to  be 
found  in  the  inefficient  plant  equipment,  and  methods  were 
suggested  for  improvement. 


Current  News  Notes 

Fire  Losses  in  Philadelphia. — Mr.  J.  S.  Mallory,  of 
the  Philadelphia  Fire  Prevention  Commission,  in  speaking 
of  the  methods  adopted  in  the  Philadelphia  fire  prevention 
crusade  said  faulty  electric  wiring  and  conduits  and  loose 
and  lax  methods  for  caring  for  the  transmission  of  elec- 
tricity contributed  largely  to  the  excessive  fire  losses  of 
that  city.  The  annual  fire  loss  in  Philadelphia  exceeds 
$3,000,000. 

*  *     * 

Dry  Season  in  California  and  Nevada. — That  the 
water  supply  of  Lake  Tahoe  will  be  insufficient  for  power 
purposes  this  year  is  the  statement  made  by  the  engineers 
of  the  Truckee  River  General  Electric  Company,  Reno, 
Nev.,  after  making  examinations,  surveys  and  collecting 
data  and  statistics  on  the  present  supply  of  water  in  the 
lake.  Plans  are  being  laid  to  meet  the  emergency,  but  it  is 
conceded  that  the  outlook  is  verv  gloomy. 

*  *     * 

Examination  for  Radio  Sub-Inspector. — The  United 
States  Civil  Service  Commission  will  hold  an  open  competi- 
tive examination  on  Aug.  20,  1913,  for  radio  sub-inspector. 
The  eligible  candidate  appointed  to  this  position  will  receive 
$6  a  day  in  the  New  York  Navy  Yard,  and  the  assistant 
radio  sub-inspector  will  receive  $4  a  day.  For  theoretical 
and  practical  questions  in  the  construction,  use  and  adjust- 
ment of  radio  apparatus  and  auxiliaries  sixty  credits  will  be 
allowed,  and  forty  for  technical  training  and  experience. 


Efficiency  in  Technical  and  Trade  Journalism. — A 
feature  of  the  annual  convention  of  the  Federation  of 
Trade  Press  Associations  in  the  United  States  at  the  Hotel 
Astor,  New  York,  Sept.  18,  19  and  20,  will  be  fifty  ten- 
minute  addresses  making  up  symposiums  on  vital  questions 
affecting  all  those  who  have  dealings  with  the  business  press 
of  America.  At  an  inspirational  mass  meeting  addresses 
will  be  made  by  representative  business  and  professional 
men  on  subjects  of  live  interest  to  manufacturers  and 
publishers. 

*     *     * 

Examination  for  Radio  Electrician. — .-Vn  open  com- 
petitive examination  for  radio  electrician  will  be  held  Aug. 
20  by  the  United  States  Civil  Service  Commission.  From 
the  register  of  eligible  candidates  certification  will  be  made 
to  fill  a  vacancy  at  $4.48  a  day  in  the  New  York  Navy  Yard. 
The  examination  will  consist  of  practical  questions  upon  the 
construction,  use  and  adjustment  of  radio  apparatus  and 
auxiliaries,  and  fifty  credits  will  be  allowed  for  experience 
in  the  line  of  the  required  duties.  Form  1312,  to  be  had 
from  the  United  States  Civil  Service  Commission.  Wash- 
ington, D.  C,  will  give  further  particulars. 
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Old-Time  Telegrapueks  to  Meet.— A  reunion  of  the 
Old-Tinic  Telegraphers'  and  Historical  Association  will  be 
held  at  Detroit  from  Aug.  26  to  Aug.  28.  Mr.  F.  J.  Scher- 
rer,  30  Church  Street,  New  York,  is  secretary  and  treas- 
urer of  the  association. 


Machi.nery  Buii.uiNG  AT  Sa.n  Francisco  to  Be  Finished 
Soon. — In  the  course  of  an  after-luncheon  address  before 
the  City  Club  of  Chicago  on  July  28  Dr.  Frederick  Vining 
I'isher.  lecturer  for  the  Panama-Pacific  Exposition  of  1915, 
said  that  Machinery  Hall  at  the  exposition  would  be  fin- 
ished in  October  of  this  year.  Only  machinery  in  opera- 
tion will  be  shown.  In  ail  departments  no  award  will  be 
given  to  an  exhibit  over  ten  years  old ;  the  aim  is  to  make 
the  exposition  very  modern. 


Electric  Locomotive  Head-Lamps  i.v  Illinois. — At 
the  recent  session  of  the  General  Assembly  of  Illinois  a 
bill  was  passed  providing  for  more  powerful  head-lamps  on 
railroad  locomotives.  The  law  seems  to  be  construed  as  a 
demand  for  the  use  of  electric  head-lamps.  The  State 
Board  of  Railroad  and  Warehouse  Commissioners  has  de- 
cided, however,  that  the  railroads  shall  be  given  a  reason- 
able time  to  comply  with  the  new  law  and  that  no  prosecu- 
tions shall  be  begun  until  further  orders  from  the  board. 


Electrically  Heated  Schoolhouse. — Rupert,  Idaho,  is 
the  principal  town  on  the  North  Side  Minidoka  irrigation 
project  of  the  United  States  government.  Two  years  ago 
a  school  bu'lding  was  erected  at  a  cost  of  $16,000.  Six 
months  after  completion  this  building  was  outgrown,  and 
a  contract  has  been  let  recently  for  a  new  schoolhouse  to 
cost  $46,000.  Electricity  is  furnished  at  very  low  rates  by 
the  Government  Reclamation  Service,  and  the  whole  build- 
ing w'ill  be  heated  as  well  as  lighted  by  electricity.  Fresh 
air  will  be  blown  over  electric-heating  units,  and  thus  the 
heating  and  ventilating  will  be  combined.  In  addition  to 
the  heating  equipment,  the  school  will  have  a  household 
economics  room  equipped  with  a  large  electric  range  and 
twelve  individual  electric  stoves.  There  will  also  be  a  large 
water  heater  for  supplying  hot  water  for  all  purposes  in 
the  building,  including  the  baths  for  the  gymnasium. 


Minnesota  Critics  of  Governor  Dunne. — According 
to  the  Chicago  newspapers  a  number  of  citizens  of  St.  Paul 
and  Minneapolis  have  united  in  a  letter  to  Governor  Dunne 
of  Illinois  criticising  him  severely  for  signing  the  public- 
utilities  bill.  These  gentlemen,  if  correctly  quoted,  regard 
the  creation  of  the  State  Public  Utilities  Commission  of 
Illinois  as  a  "flagrant  violation  of  the  principle  of  home 
rule  in  government,"  and  as  a  movement  "notoriously  in  the 
interest  of  the  exploiting  public-service  companies  of  Illi- 
nois." The  statement  continues:  "In  signing  this  bill  you 
have  not  only  betrayed  your  own  people  of  Chicago,  but 
by  your  example  you  have  given  substantial  aid  and  encour- 
agement to  the  public-service-company  philistines  in  Min- 
nesota now  working  through  the  state  machine  and  pluto- 
cratic newspapers  to  put  over  similar  legislation  in  this 
State."  The  letter  is  said  to  be  signed  by  Messrs.  S.  A. 
Stockwell,  Albert  W.  Rankin,  Stiles  P.  Jones  and  a  num- 
ber of  other  citizens. 

*     *     * 

The  Deadly  Curve-Drawing  Meter. — Not  long  ago  a 
Pennsylvania  central-station  company  received  a  report  of 
poor  service  from  a  local  bookstore  and  dispatched  one  of 
its  inspectors  with  a  recording  voltmeter  to  make  a  test 
of  the  pressure  regulation  on  the  premises.  The  inspector 
reached  the  store  in  the  middle  of  a  busy  afternoon  when 
the  place  was  full  of  customers,  and.  not  wishing  to  inter- 


fere with  the  merchant's  business,  connected  up  the  meter 
in  a  small  closet  at  the  rear  of  the  shop,  afterward  leaving 
without  explaining  to  anyone  what  he  had  done.  Next 
morning  when  everything  was  comparatively  quiet  the 
loud  ticking  of  the  clock  in  the  closet  aroused  first  the 
curiosity  and  then  the  terror  of  the  clerks.  After  a  hasty 
investigation  they  telephoned  the  police  to  send  someone 
to  take  charge  of  the  "infernal  machine"  they  supposed 
they  had  discovered.  A  convenient  bathtub  was  being  filled 
with  water  to  douse  the  electric  bomb  when  the  company's 
inspector  happened  in,  just  in  time  to  prevent  the  unwonted 
bath    which    his    pet    recording    voltmeter    was    about   to 


SOCIETY  MEETINGS 

Electrical  Workers'  Convention  at  Boston. — The 
International  Brotherhood  of  Electrical  Workers  will  hold 
its  biennial  convention  at  Boston,  Mass.,  during  the  week 
of  Sept.  15.  Mr.  J.  W.  O'Donnell,  987  Washington 
Street,  Boston,  Mass.,  is  secretary  of  the  organization. 


Convention  of  the  New  England  Section,  N.  E.  L  A. 
— The  fifth  annal  convention  of  the  New  England  Section 
of  the  National  Electric  Light  Association  will  be  held  at 
the  Hotel  Vermont  in  Burlington,  Vt.,  Sept.  17,  18  and  19. 
Papers  on  electrical  subjects  of  national  interest  are  being 
prepared  by  authorities  in  New  England  and  an  entertain- 
ment committee  is  arranging  to  make  the  three  days'  stay 
one  of  special  enjoyment. 


Galveston  Jovians. — At  the  meeting  of  the  Jovian  Lunch 
Club  of  Galveston  on  July  21  there  were  a  number  of  out- 
of-town  visitors,  including  Messrs.  Arthur  Binz,  Edward 
Hale,  Lee  Johnson,  F.  B.  Hathaway,  B.  S.  Craig,  William 
Archibald  and  Ray  Schneider,  all  of  Houston.  Mr.  K.  E. 
Mason,  secretary  of  the  Brush  Electric  Company  of  Gal- 
veston, demonstrated  the  use  of  the  pulmotor,  using  Mr. 
Hale  as  a  subject.  The  next  meeting  will  be  held  on 
Aug.  21. 

*     *     * 

Maine  Electric  Association  Annual  Meeting. — The  j 
following  officers  were  elected  at  the  annual  meeting  of  the  | 
Maine   Electrical   Association   held   in   Portland,  Me.,  last  , 
week:     President,   Mr.   John   H.    Maxwell,   of   Livermore 
Falls;  first  vice-president,  Mr.  Fred  O.  Eaton,  of  Rumford 
Falls ;  second  vice-president,  Mr.  Charles  E.  Smith,  of  New- 1 
port;  secretary-treasurer,  Mr.  W.  S.  Wyman,  of  .Augusta. 
Executive   committee,   the   above   with    Messrs.    Harry   B. 
Ivers.  of  Portland;  Edward   R.   Graham,  of  Bangor,  and' 
Thomas  W.  Hawkes,  of  Rockland.    In  addition  to  the  busi- 
ness meeting,  sails  were  enjoyed  around  Portland  harbor 
and  an  old-fashioned  clambake  w^as  held  at  Long  Island. 


Missouri  Association  to  Hold  Convention  on  Boat 
Ne.xt  Year. — At  a  recent  meeting  of  the  executive  coraniit- 
tee  of  the  Missouri  Electric,  Gas,  Street  Railway  and 
Waterworks  Association  it  was  decided  to  hold  the  1914 
convention  on  board  a  Mississippi  River  steamboat  when 
en  route  from  St.  Louis  to  Keokuk  and  return.  The  con- 
vention will  take  place  in  May.  In  addition  to  arranging 
for  the  next  convention,  the  committee  proposed  plans  for 
increasing  the  membership  of  the  association.  Those  in  at- 
tendance at  the  meeting  were  President  J.  E.  Harsh,  of 
Sedalia ;  Messrs.  F.  E.  Murray,  of  Louisiana ;  J.  R.  Wood- 
fill.  Jr..  of  Aurora;  Hugo  Wurdack,  of  St.  Louis;  H.  Spoeh- 
rer,  of  St.  Louis,  and  S.  W.  Henderson,  of  Excelsior 
Springs,  of  the  executive  committee,  and  E.  S.  Seeley, 
chairman  of  the  membership  committee,  and  F.  D.  Beards- 
lee,  of  St.  Louis,  secretary-treasurer. 
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Tacoma's  Nisqually  River  Development 

Hydraulic  features  of  a  19,000-kw  munici- 
pal plant  utilizing:  a  500-ft.  fall  in  the  glacier- 
fed    Nisqually    River.    By    R.    H.    Richards 


TACOMA,  Wash.,  has  recently  placed  in  operation 
its  own  hydroelectric  generating  station,  utilizing 
a  fall  of  500  ft.  in  the  Xisqually  River  at  a  point 
36  miles  from  the  city  limits.  For  some  years  Tacoma 
has  had  municipal  electric  lighting,  but  prior  to  the  inaugu- 
ration of  the  present  station  the  city  purchased  its  energy 
from  the  Seattle-Tacoma  Power  Company.  It  was  at  the 
local  election  of  1910  that  the  citizens  of  Tacoma  voted  to 
build  their  own  public  generating  plant,  and  the  plans  for 
the  Xisqually  development  were  drawn  up  at  that  time. 
Although  during  the  construction  of  the  plant  there  were 
three  changes  in  political  administration  and  three  different 
sets  of  engineers  were  in  charge  of  operations,  the  original 
specifications  were  carried  out  to  the  end. 

The  new  Nisqually  station  is  located  at  Lagrande,  Wash., 
about  36  miles  south  of  Tacoma,  on  the  Nisqually  River. 
The  latter  has  its  source  in  the  Nisqually  Glacier  on  Mt. 
Rainier,  and,  since  the  stream  is  of  this  glacial  origin, 
special  care  had  to  be  taken  to  remove  the  sand  and  silt 
from  the  water  by  an  arrangement  of  settling  channels. 

The  first  construction  work  on  the  plant  was  started  in 
1910  at  the  headworks  about  2  miles  above  Lagrande.  The 
river  takes  a  precipitous  course  between  this  point  and  the 
power-house  site,  undergoing  a  fall  of  500  ft.  in  the  interval. 

The  Headworks  Dam 

The  headworks  dam  is  a  solid  concrete  structure  225  ft. 
long,  set  at  right  angles  to  the  river  and  resting  on  bed- 
rock 20  ft.  below  the  riverbed.  It  is  40  ft.  wide  at  the  base 
and  5  ft.  wide  at  the  top,  and  stands  35  ft.  high.  At  the 
north  side  are  two  wing-walls  keyed  into  solid  rock,   and 


at  the  south  side  are  the  two  gatehouses,  one  leading  into 
the  settling  channel,  the  other  to  a  wasteway.  These  gate 
houses  are  of  brick  construction,  each  containing  two  elec- 
trically operated  5-ft.  by  7-ft.  gates. 

The  settling  channel,  designed  to  remove  glacial  debris, 
is  1300  ft.  long.  It  is  built  of  solid  concrete,  the  walls  on 
the  river  side  being  6  ft.  at  the  base  and  i  ft.  at  the  top. 
The  channel  is  25  ft.  wide  and  14  ft.  deep.  On  the  side  op- 
posite the  river  the  wall  is  built  against  solid  rock  and  is 
accordingly  a  mere  lining  a  foot  in  thickness,  top  and  bot- 
tom.   The  concrete  in  the  floor  of  the  channel  is  6  in.  thick. 

About  25  ft.  from  the  end  of  the  settling  channel  is 
located  the  mouth  of  the  2-mile  tunnel  leading  to  Lagrande. 
This  tunner entrance  is  elevated  6  ft.  above  the  base  of  the 
settling  channel.  The  end  of  the  settling  channel  is  also 
closed  by  a  gate  house  similar  to  the  one  at  its  entrance. 

Two-MiLE  Rock  Tunnel 

The  tunnel  is  bored  through  solid  rock,  and  is  10,069  ft. 
long,  9  ft.  wide,  and  8.5  ft.  high.  The  roof  has  been  left 
just  as  it  was  after  blasting,  but  the  sides  are  walled  with 
concrete  which  varies  from  8  in.  to  24  in.  in  thickness.  The 
floor  is  concave  in  section,  with  a  6-in.  invert  at  the  center. 
The  tunnel  follows  a  tangent  with  a  2  per  cent  grade 
throughout  its  full  length. 

Emerging  from  the  tunnel  the  water  is  carried  across 
the  river  in  a  lo-ft.  steel  pipe,  supported  on  a  steel  bridge 
shown  in  one  of  the  illustrations.  This  section  of  pipe  line 
is  540  ft.  long  and  contains  three  expansion  joints,  one  at 
each  end  of  the  bridge  and  one  in  the  center.  The  river  at 
this  point  flows  432  ft.  below  the  pipe  bridge.     Reaching  the 
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further  bank,  the  water  again  enters  a  short  tunnel  for  a 
distance  of  1200  ft.,  and  emerges  at  the  by-path  channel  of 
the  reservoir. 

The  Reservoir 

The  reservoir  of  the  Nisqually  development  is  of  solid 
concrete  construction  and  has  a  storage  capacity  of  3,200,000 
gal.     Its  massive  walls  have  expansion  joints  at  intervals 


FU;.    J — I1E.\D\V0RKS    DAM,   SHOWING   GATE    HOUSES    AND 
ENTRANCE  TO  TUNNEL 

of  30  ft.,  and  the  floor  is  laid  in  19-ft.  square  slabs,  16  in. 
thick.  The  i-in.  openings  between  each  slab  were  filled 
with  oakum  and  hot  pitch,  and  6-in.  drain  tiles  have  been 
laid  under  each  joint. 

There  are  three  gate  houses  located  around  the  reservoir. 
The  one  at  the  end  of  the  reservoir  channel  contains  four 
gates,  each  5  ft.  by  7  ft.  in  opening.  Two  of  these  gates 
lead  to  the  spillway  and  two  lead  through  a  tunnel  under 
the  reservoir  to  the  main  gate  house,  where  the  pressure 
pipes  extend  over  the  hill  to  the  power  house.  Thus  it  i.s 
possible  to  divert  the  incoming  water  directly  to  the  turbines 
witliniit  lia\inq:  it  entiT  the  reservoir  at  all. 


FIfi.    3 SIEKl.     liKIIlGE    CARRYING    PITE     LINE    ACROSS    CAN  VON 

OF  NISQUALLY   RIVER 

The  reservoir  channel  is  divided  from  the  reservoir 
proper  by  a  lo-ft.  weir  wall.  The  gate  house  at  the  south 
end  of  the  reservoir  contains  the  "washout"  gates  for  the 
reservoir.  These  two  gates  measure  5  ft.  by  7  ft.  and  are 
electrically  operated  in  the  same  manner  as  the  ones  at  the 
headworks. 

The  four  ma.i  penstocks  are  each  72  in.  in  diameter  at 


the  gate  house,  reducing  to  54  in.  at  the  turbine.  'ITiey  vary 
from  0.26  in.  in  thickness  at  the  top  to  0.75  in.  in  the  lower 
sections.  The  exciter  pipe  is  24  in.  in  diameter  throughout 
its  entire  length  and  has  walls  0.625  '"•  thick. 

The  pressure  pipes  are  set  on  a  62  per  cent  grade,  the 
power  house  being  situated  410  ft.  below  the  reservoir.  At 
80- ft.  intervals  the  pipes  are  supported  on  concrete  anchors 
which  extend  2  ft.  over  the  top  of  the  pipes.  In  addition, 
however,  the  first  anchors  above  the  power  house  e.xtend 
12  ft.  over  the  pipes,  forming  a  retaining  wall  to  prevent 
slides  of  rock  from  striking  the  power  house.  .-\11  anchors 
are  set  into  the  native  rock  and  are  also  keyed  into  the  rock 
cuts  on  each  side.  After  the  pipes  had  been  tested  the  pipe 
ditches  were  backfilled  with  earth  to  the  level  of  the  tops 
of  the  tubes,  the  earth  being  tamped  well  into  place. 

:\t  the  power  house  the  24-in.  exciter  pipe  branches  into 
two  i6-in.  pipes,  which  are  also  connected  to  the  main  pen- 
stocks by  i6-in.  pipe.  The  main  gate  house  is  fitted  with  a 
24-in.  by-path  pipe  for  filling  the  pressure  pipes 


FIG.    4 — PENSTOCKS,    SHOWING    MAIN    GATE    HOUSE,    PRESSURE 
PIPES   AND   INCLINE   FOR    BRINGING    IN    MACHINERY 

Near  the  entrance  to  the  turbines  each  of  the  main  pres- 
sure pipes  is  fitted  with  a  54-in.  butterfly  valve  operable 
electrically  from  the  switchboard. 

Generating  Equipment 

The  main  generating  equipment  consists  of  four  4750- 
kva,  6600-volt,  6o-cycle,  three-phase  units  running  at  450 
r.p.m.  Each  generator  is  direct-connected  to  a  turbine 
rated  at  8000  hp.  Both  turbines  and  generators  were  fur- 
nished by  the  Allis-Chalmers  Company,  as  was  also  the  ex- 
citer equipment.  The  latter  consists  of  two  Doble  water- 
wheels,  each  direct-connected  to  a  300-kw.  125-volt  direct- 
current  generator  operating  at  400  r.p.m. 

Both  the  turbines  and  the  water-wheels  are  controlled  by 
Allis-Chahners  oil-pressure  governors.  The  turbines  are 
also  fitted  with  24-in.  Allis-Chalmers  relief  valves.  The 
draft  tubes  of  the  main  units  are  built  of  steel,  while  those 
of  the  exciters  are  of  concrete.  The  generator  room  of  the 
power  house  is  provided  with  a  35-ton  crane.  During  con- 
struction of  the  plant,  all  the  machinery  had  to  be  lowered 
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down  an  inclined  track  set  at  68  per  cent  grade.  The 
heaviest  parts  handled  were  the  revolving  fields,  each  of 
which  weighed  37  tons. 

The  switchboard  and  switching  equipment  were  fur- 
nished by  the  Westinghouse  Electric  &  Manufacturing 
Company.  The  switchboard  is  of  blue  Vermont  marble  and 
all  switches  are  of  the  remote-control  type.     The  structure 


The  switchboard  indicating  instruments  are  of  the  round- 
dial  type. 

Exciter  and  field  switches  are  solenoid-operated,  and  are 
fitted  with  carbon  breaks.  Both  the  6600-volt  cables  and 
the  exciter  cables  in  the  station  are  lead-covered  and  are 
carried  in  fiber  conduit.  All  lighting  circuits  are  run  in 
steel  conduits,  the  same  construction  also  applying  to  all  in- 


FIG.    5 RESERVOIR    OF    NISQUALLY    POWER    PLANT 

for  the  6600-volt  bus  is  built  of  pressed-brick.  Both  the 
6600-volt  bus  and  the  60,000-volt  bus  are  sectionalized  at 
the  center  by  tie-switches.  A  Tirrill  regulator  is  connected 
to  each  side  of  the  6600-volt  bus,  but  all  generator  field 
rheostats  are  of  the  hand-operated  type. 

The  transformers  are  located  in  a  separate  room  at  an 
elevation  35  ft.  above  the  generator  floor.  These  units  are 
of  the  water-cooled,  oil-insulated  type  and  were  furnished 
by  the  General  Electric  Company.  The  installation  com- 
prises twelve  single-phase  units,  each  stepping  from  6600 
volts  to  60.000  volts,  with  delta-connected  windings  on 
both  the  high-tension  and  the  low-tension  side. 

The  transformers  are  equipped  with  a  duplicate  water 
system  and  the  oil  piping  is  so  arranged  that  any  trans- 
former can  be  dr.-iiiu'l  to  a  larsre  storatje  tank.     There  are 


FIG.  7 HIGH-TENSION   ROOM;  6o,000-VOLT  OIL  SWITCHES 

strument  and  control  wires.     The  power-house  building. is 
lighted  by  flaming-arc  lamps  and  tungsten  clusters. 

Transmission  Line 

The  transmission  line  is  28.2  miles  long  and  is  operated 
at  60,000  volts.  It  is  carried  on  45-ft.  cedar  poles,  placed 
forty  to  the  mile.  Transpositions  are  inserted  at  intervals 
of  one-third  of  a  mile. 

The  line  conductor  used  is  250,000  circ.  mil  in  cross-sec- 
tion. The  telephone  wire  is  of  No.  10  iron  and  is  carried 
on  wood  brackets.  The  two  transmission  lines  run  on  sepa- 
rate poles  for  one-half  the  distance,  the  two  circuits  being 
mounted  on  a  single  pole  for  the  remainder  of  the  length 
of  the  line. 

The  stihst.itinii  contains  transformer  and  switching  equip- 
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FIG.    6 SWITCHBOARD    BALCONY    IN    GENERATING    ROOM 


also  separate  pipes  provided  for  filling  each  transformer. 
The  transformer  room  is  served  by  means  of  a  15-ton 
electric  crane. 

Two  high-tension  circuits  extend  from  the  power  house 
to  the  substations  and  the  bus  system  is  so  laid  out  that  each 
pair  of  generators  can  be  run  as  a  single  unit  feeding  to  one 
hne.    One  exciter  is  capable  of  exciting  all  four  generators. 


ment  generally  similar  in  all  respects  to  that  already  de- 
scribed for  the  power  house. 

The  total  cost  of  Tacoma's  Nisqually  development  was 
$2,125,000. 

Mr.  Frank  C.  Kelsey  prepared  the  plans  for  the  Nisqually 
plant,  and  during  its  construction  the  author  acted  as  elec- 
trical engineer,  being  employed  by  the  city  of  Tacoma. 
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Graphical    Statics    Applied    to    Transmission-Line 
Calculations 

By  Alfred  Still 
It  is  usual  to  assume  that  the  form  taken  by  wires 
stretched  between  two  points  and  subject  to  the  influence 
of  gravity  is  either  a  parabola  or  a  catenary.  For  nearly 
all  practical  purposes  either  assumption  leads  to  sufficiently 
accurate  results.    The  first  is  based  on  the  supposition  that 


-FORCE    DIAGRAM- 


-SUSPENDED    MASS 


the  total  weight  of  the  wire  is  distributed  uniformly  over 
the  horizontal  distance  between  the  two  supports,  which 
would  give  the  shape  of  curve  followed  by  the  cables  of  a 
suspension  bridge.  The  catenary  is  the  curve  of  a  per- 
fectly flexible  homogeneous  material  of  uniform  cross- 
section  hanging  between  two  suspension  points  under  the 
influence  of  its  own  weight  only. 

The  use  of  formulas  based  on  either  of  these  curves  is 
liable  to  obscure  the  real  nature  of  the  problems  to  be 
solved  and  lead  to  somewhat  hazy  notions  regarding  the 
component  forces  and  their  resultants.  It  is  not  suggested 
that  a  departure  from  the  usual  methods  of  calculation  is 
necessary  or  desirable,  and  what  follows  is  written  more 
for  the  purpose  of  obtaining  a  clear  conception  of  the 
forces  in  the  wires  and  at  the  points  of  support  than  to 
develop  new  formulas  or  put  forward  anything  essentially 
original  on  the  subject. 

Many  students  and  practical  engineers  appear  to  have 
trouble  in  understanding  the  distribution  of  forces  in  over- 
head lines  carried  up  a  steep  grade.  An  unsigned  article 
appeared  in  the  London  Electrical  Review  of  Aug.  18,  1911, 
in  which  an  attempt  was  made  to  show  that,  if  the  supports 
are  of  the  so-called  flexible  type,  or  if  the  suspension  type 
of  insulator  is  used,  there  is  a  transference  of  the  weight 
of  the  wires  from  the  poles  at  the  bottom  of  an  incline  to 
the  poles  on  the  higher  ground.  In  other  words,  the  sup- 
ports on  the  hillside  at  the  lower  levels  are  said  to  take 
less  than  their  proper  share  of  the  weight  of  the  conductors. 
The  faulty  reasoning  in  the  article  referred  to  is  due  to  the 
assumption  that  the  tension  in  the  wire  at  the  point  of 
support  is  the  same  on  the  up-hill  side  as  on  the  down-hill 
side  of  the  pole.  This  is  incorrect,  and  the  conclusions  ar- 
rived at  are  therefore  valueless.  It  is  because  trouble  has 
been  experienced  on  lines  carried  up  steep  inclines  that 
theories  of  this  kind  are  advanced,  and  the  idea  that  the 
poles  on  a  steep  grade  carry  increased  loads  as  they  occupy 
positions  higher  up  the  hillside  appears  to  be  shared  by 
many.  As  a  matter  of  fact,  the  troubles  referred  to  have 
been  caused  by  want  of  care  in  erecting  the  line  or  want 
of  knowledge  on  the  part  of  the  designer,  with  the  result 
that  the  maximum  tensions  in  the  conductors  have  been 
greater  than  where  the  line  runs  over  level  country.  In 
the  present  article  particular  attention  has  been  given  to 


the  calculation  of  stresses  in  lines  carried  up  steep  grades. 
Although  at  the  outset  no  reference  is  made  to  the  shape 
of  the  curve  taken  up  by  the  wires,  it  may  be  well  to  con- 
clude these  preliminary  remarks  by  pointing  out  that  the 
one  disputable  assumption  made,  namely,  that  the  weight  is 
uniformly  distributed  over  the  straight  distance  between 
points  of  support,  is  virtually  equivalent  to  assuming  the 
parabolic  form.  It  follows  that  the  formulas  derived 
should  be  equivalent  to  those  commonly  used  for  the  solu- 
tion of  sag-span  problems. 

General  Problem 

Consider  a  mass  of  any  irregular  shape,  the  weight  of 
which  may  be  represented  by  the  vertical  vector  OPg  pass- 
ing through  its  center  of  gravity  O'  as  shown  in  Fig.  i. 
This  mass  is  suspended  by  two  perfectly  flexible  ties  from 
the  fixed  points  A  and  B.  Except  for  the  special  case  of 
parallel  forces,  the  resultant  Pg  and  the  components  Pa  and 
Pi,,  acting  in  the  direction  of  the  suspension  cords  AC 
and  BD  will  pass  through  the  common  point  O.  The  sys- 
tem of  forces  is  in  equilibrium  and  the  conditions  to  be 
fulfilled  are  therefore,  first,  that  the  vectorial  sum  of  all 
external  forces  and  reactions  shall  be  zero  and,  second, 
that  the  sum  of  all  moments  taken  about  any  point  shall  be 
zero. 

The  following  is  an  explanation  of  the  manner  in  which 
a  force  diagram  similar  to  Fig.  i  may  be  constructed. 

Known  Data: 

(i)  The  position  of  suspension  points  A  and  B. 

(2)  The  magnitude  and  position,  relatively  to  points 
A  and  B,  of  the  force  of  gravity  (that  is,  the  length  of  the 
vector  OPg  and  the  distance  AE  of  this  vector  from  the 
point  A). 

(3)  The  magnitude,  but  not  the  direction,  of  the  force 
Pd  acting  through  the  suspension  point  B. 

Required: 

(i)   The  direction  of  the  force  Pb. 

(2)  The  magnitude  and  direction  of  the  force  Pa- 

(3)  The  horizontal  and  vertical  components  of  the 
stresses  at  the  points  of  support. 

Taking  moments  about  the  point  A  gives  the  equation 
PbXAR  =  PgX  AE 
thus 

AR  =  AEX-^^ 

From  the  point  A  as  z  center,  use  this  radius  to  draw  an 
arc  of  circle  the  tangent  to  which,  passing  through  the 
point  B,  will  locate  the  point  0.  Draw  OPg  to  the  proper 
scale  to  represent  the  force  of  gravity  and  complete  the 
parallelogram  of  forces.  The  vertical  component  of  the 
reaction  at  point  A  is  NO,  and  at  the  point  B  it  is  MO. 
The  horizontal  reactions  at  the  'points  of  support  are  PaN 
and  PiM  respectively.  These  are  obviously  equal,  but  oppo- 
site in  direction,  in  every  conceivable  case  of  a  body  in 


FIG.  2 — FOSCE  diagram — horizontal  span 

equilibrium  subject  only  to  the  force  of  gravity  acting,  as 
it  always  does,  vertically  downward. 

Stretched  Wire — Supports  on  Same  Level 
In  Fig.  2  a  wire  weighing  W  lb.  per  foot  is  stretched 
between  the  supports  A  and  B  lying  in  the  same  horizontal 
plane.  The  maximum  tension  in  the  wire  is  Pb  lb.  This  is 
the  tension  at  the  points  of  support,  and,  owing  to  the 
symmetry  of  the  figure,  it  is  the  same  in  amount  at  A  as 
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B.  The  assumption  is  now  made  that  the  total  weight 
t  wire  is  equal  to  the  weight  per  foot  multiplied  by  the 
raight-line  distance  between  the  points  A  and  B.     Thus 

here  /  is  the  distance  in  feet  between  A  and  B.  This 
isumption  is  allowable  on  all  except  spans  of  extraordinary 
ngth,  because  the  actual  length  of  the  wire  differs  only  by 
very  small  amount  from  the  shortest  distance  between 
e  -points  of  suspension. 

Draw  the  vector  OPg  to  represent  the  total  downward 
irce  Wl.  It  will  lie  on  a  vertical  line  midway  between 
and  B.  Let  it  be  bisected  by  any  horizontal  line  such  as 
B.  From  O  lay  off  OPh  at  such  an  angle  that  the  head 
6  of  the  vector  lies  on  the  horizontal  line  bisecting  OPg. 
omplete  the  parallelogram  of  forces.  Then  ON  repre- 
nts  the  vertical  component  at  each  point  of  support,  and 
Pi,  or  NPa  is  the  horizontal  force  Ph  acting  at  each  sup- 
)rt;  it  is  also  the  total  tension  in  the  wire  at  the  center 
■  lowest  point  of  the  span. 

Calculation  of  Sag 
Referring  to  Fig.  3,  which  shows  a  span  of  length  I,  it 
required  to  calculate  the  sag  .5  at  the  center.     Consider 
e  moments  about  the  point  A  due  to  the  half  span  AD. 
hese  must  balance,  and  the  equation  is 


s  = 


(0 


liich  is  the  well-known  formula  for  sag  calculations  when 
e  parabolic  assumption  is  made. 

Supports  at  Different  Elevations 
In  Fig.  4  the  difference  in  elevation  between  supports  is 
feet.     The  span  measured  horizontally  is  I  feet,  and  the 
igle  a  which  the   straight  line  AB  makes  with  the  hori- 
ntal  is 


tan 


m 


The  actual  length  of  the  direct  line  between  points  of 

pport  is  I'  = .    The  weight  of  wire  per  foot  is  W  lb., 

cos  a 

id  it  is  assumed  that  the  total  weight  is  Wl'  lb.    This  force 

:ts  through  the  point  C  midway  between  A  and  B.     The 

her  known  quantity  is  the  magnitude  (but  not  the  direc- 

Dn)  of  the  maximum  tension  in  the  wire;  this  is  the  force 

,  acting  through  the  highest  point  of  support   (B). 

Draw  the  vertical  line  OPg  to  represent  the  total  force  of 

■avity   {WV).     Through  its  center  C  draw  the  line  AB 

jr  a  line  parallel  to  AB)    making  an  angle  a.  with   the 

)rizontal.     Then   from  O  as  a  center  describe  an  arc  of 

idius  OPh  equal  to  the  known  force  Pi,.     Its  intersection 

ith  AC  locates  the  head  of  the  vector  OPi,.    Complete  the 

irallelogram  of  forces,  and  drop  the  perpendiculars  PaM 

id  PbN  on  to  the  vertical  OPg.    These  last  are  a  measure 


FIG.  3 — diagram  for  sag  calculation 

f  the  (equal)  horizontal  components  of  the  reactions  at  the 
I'D  points  of  support  and  also  of  the  total  tension  in  the 
ire  at  the  lowest  point  D.  The  length  MO  is  the  vertical 
imponent  of  the  reaction  at  the  lower  support  A,  while 
0  is  the  vertical  reaction  at  B.  Their  sum  is,  of  course, 
lual  to  OPg.  The  angle  p  which  the  vector  Pi  makes  with 
le  horizontal  is  the  slope  of  the  wire  where  it  leaves  the 
)int  B. 


The  construction  as  above  described  satisfies  the  funda- 
mental conditions  of  equilibrium,  namely,  that  all  vertical 
forces  shall  balance,  that  all  horizontal  forces  shall  balance, 
and  that  the  sum  of  all  moments  taken  about  any  point  shall 
be  equal  to  zero. 

In  practice  it  is  not  convenient  to  solve  such  problems  by 
actual  measurement  of  quantities  plotted  to  scale  on  draw- 
ing paper,  because  the  horizontal  components  of  the  forces 


fig.  4 — force  diagram   with   supports  at  different 
elevations 

are  usually  very  much  greater  than  the  vertical  com- 
ponents.   A  trigonometrical  solution  is  therefore  desirable. 

In  Fig.  4  the  known  quantities  are  the  two  sides  OPh 
and  OC  of  the  triangle  OCPi,,  of  which  the  angle  OCPi,  is 
also  known,  being  equal  to  a  -)-  90  deg. 

The  angle  OPhC  or  cp  may  be  calculated  from  the  relation 

sm  9  =  -y—  sm   (90  -|-  a) 
Pb 

Wl'  Wl 

=  -—-  cos  a  =  — — - 

2Pb  2  Pi, 

and  the  angle  p  which  the  wire  at  the  upper  support  makes 

with  the  horizontal  is,  therefore, 

P  =  a-j-sin 


'"  \—Tr- 1 

\2P,} 


(2) 


With  the  aid  of  trigonometrical  tables  or  a  slide  rule  the 
values  of  sin  p  and  cos  p  can  be  obtained  and  the  othe? 
components  of  the  force  diagram  readily  calculated.  Thus, 
the  horizontal  component  at  either  point  of  support,  which 
is  also  the  total  tension  in  the  wire  at  the  point  (if  any) 
where  the  slope  is  zero,  is 

F»  =  Pi  cos  p  (3) 

The  vertical  component  of  the  reaction  at  the  highest  point 
B,  where  this  reaction  is  greatest,  is 

Pb^  =  NO  =  Pb  sin  p  (4) 

The  weight  supported  by  the  lower  pole  is 

Pa^  =  MO  =  Wl'  —  Pbv    _  (5) 

This  may,  obviously,  be  a  negative  quantity ;  that  is,  the 
wire  may  exert  an  upward  pull  on  the  lower  support.  In 
that  case  the  sag  .s  below  the  point  A  will  be  zero,  and  this 
would  correspond  to  the  usual  condition  on  a  steep  incline 
or  on  a  moderate  incline  if  the  spans  are  short. 

Position  of  Lowest  Point  of  Span — Supports  at 
Different  Elevations 
The  position  of  the  lowest  point  D  in  the  span  will  be 
determined  by  the  vertical  weights  carried  by  each  of  the 
two  supports.  Thus,  referring  to  Fig.  4,  the  vertical  com- 
ponent of  the  forces  acting  at  B  is  simply  the  weight  of  that 
portion  of  the  wire  comprised  between  the  support  B  and 
the  point  D  where  the  tension  in  the  wire  has  no  vertical 
component.  Thus  the  horizontal  distance  of  the  point  D 
from  B  (in  feet)  is 


OPc 


Wl' 


Pbv  COS  a 
=        W 


(6) 

This  may  give  a  distance  for  h  which  is  greater  than  /.  In 
that  case  the  support  A  would  be  the  lowest  point  in  the 
span.  It  may  be  observed  that  if  the  formula  (4)  gives  a 
value  for  Pbv  greater  than  the  total  weight  of  the  span 
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{IVl')  it  is  unnecessary  to  proceed  with  the  location  of  the 
point  D,  since  the  resultant  force  at  A  must  be  in  an  upward 
direction. 

Calculation  of  Sac  with  Supports  on  an  Incline 

The  formula  (1)  as  calculated  for  spans  with  supports 
on  the  same  level  may  be  used  for  spans  on  an  incline  pro- 
vided the  distance  k  of  Fig.  4  is  considered  as  half  of  a 
level  span  of  which  the  sag  is  (h-\-s).    Thus, 

(.  +  /.)  =  -^xi^ 

cos  a      SPk 


(7) 


=  _i^ 
2  Ph cos  a 

On  a  steep  incline,  where  A  is  the  lowest  point  of  the 
span,  it  is  more  useful  to  know  the  maximum  deflection  of 
the  wire  from  the  straight  line  AB  as  observed  by  sighting 
betwci'U  the  points  A  and  B.  This  maximum  deflection  will 
be  at  tlie  center  of  the  span,  the  assumption  in  regard  to 
load  distribution  being  as  previously  made.  A  study  of  the 
force  diagram  in  Fig.  4  will  make  it  clear  that,  just  as  OPt 
is  the  slope  of  the  tangent  to  the  wire  at  the  point  B,  and 
PbN  is  the  slope  of  the  tangent  to  the  wire  at  the  lowest 
point  D,  so  PbC  is  the  slope  of  the  tangent  to  the  curve  at 
the  middle  of  the  span.  This  is  therefore  the  point  of 
maximum  deflection  from  the  straight  line  AB. 

Consider  now  Fig.  5.  The  maximum  deflection  of  the 
line  on  the  slope  is  /,  and,  by  taking  the  sum  of  all  the 


FIG.     5 — DIAGRAM     FOR     SAG     CALCULATIONS     WITH     SUPPORTS 
AT   DIFFERENT   LEVELS 


9  =  9  deg.  15  min. 
By  formula  (2)  P  =  a  -j-  if  =  13  deg.  58  min. 
cosp  =  0.971 
sinp  =  0.2413 
By  formula  (3)  Ph  =  185  X  0.971  =  180  lb. 
By  formula  (4)  P»t)  =  185  X  0.2413  =  44.6  lb. 
By  formula  (6)  /»=     44-6  X  0-9966  ^    ^^  ^^ 
0.1226 

B,,„™„M7)  (.  +  »)., °i--g^J^  =45... 

Thus  the  sag  below  the  bottom  support  will  be  5.2  ft. 
when  the  maximum  tension  is  185  lb. 

Overhead  Lines  on  Steep  Grade 

Except  for  the  fact  that  the  pole  foundations  must  be 
wisely  chosen  and  special  attention  paid  to  the  setting  of 
the  poles,  there  are  no  engineering  difficulties  in  the  way 
of  running  an  overhead  line  up  a  steep  incline.  It  may  be 
well  to  reduce  the  length  of  span  measured  horizontally  so 
that  this  is  equal  to  about  /' cos  a,  where  /'  is  the  distance 
between  supports  on  level  ground  and  a  is  the  angle  which 
the  average  slope  of  the  line  makes  with  the  horizontal. 
This  will  insure  that  the  vertical  load  to  be  supported  by 
the  insulators  does  not  exceed  the  vertical  load  on  the  level 
runs,  but  no  difficulty  need  be  experienced  in  providing  that 
each  pole  shall  take  its  proper  share  of  the  weight  of  the 
wire  (with  or  without  ice  loading). 

The  stringing  of  the  wires  may  be  done  with  the  aid  of  a 
dynamometer,  or  the  sag,  as  calculated  by  formula  (8), 
can  be  measured  by  sighting  from  pole  to  pole.  If  the 
poles  or  suspension  insulators  of  a  line  carried  on  an  incline 
are  deflected  from  the  vertical  owing  to  the  unbalancing  of 
horizontal  forces  at  the  time  when  the  wires  are  strung, 
the  effect  must  be  attributed  to  incompetence  on  the  part  of 
the  engineer  in  charge  of  construction  and  not  to  any  un- 
explained flaw  in  the  known  laws  of  equilibrium.  If  the 
conductor  is  tied  to  the  insulator  at  the  proper  point,  the 
horizontal  components  of  the  forces  at  this  point  will 
balance. 


moments  about  A  and  putting  this  sum  equal  to  zero,  the 
value  of  this  deflection  is  found  to  be 


-K"^t)x^ 


(8) 


which  indicates  that  the  maximum  deflection  from  the 
straight  line  of  a  conductor  strung  between  supports  on  a 
slope,  as  measured  at  the  center  of  the  span,  is  exactly  the 
same  as  the  maximum  sag,  s,  of  the  same  conductor  strung 
between  points  on  the  same  level,  provided  the  span  meas- 
ured horizontally  and  the  horizontal  component  (Ph)  of 
the  tension  are  the  same  in  both  cases. 

Example  Illustrating  Use  of  Formulas 

Consider  a  span  of  485  ft.  measured  horizontally,  with 
a  difTerence  of  level  of  40  ft.  between  points  of  support. 
The  wire  is  of  No.  2-0  B.  &  S.  gage  aluminum,  weighing 
647  lb.  per  mile.  The  problem  is  to  calculate  the  sag  and 
vertical  and  horizontal  components  of  the  forces  when  the 
maximum  tension  in  the  wire  is  185  lb. 

The  known  quantities  are : 

/  =  485;  h  =  40;  IF  =  0.1226;  Ft,  =  185 

The  unknown  quantities  are  calculated  as  follows: 

*''"'  =  4%==°°^^5 

a  =  4  deg.  43  min. 
cos  a  =  0.9966 

485X0.1226 


sm  9  = 


2X185 


0.161 


Concluding  Sessions  of  Ohio  Convention 

An  account  of  the  first  two  sessions  of  the  Ohio  Electric 
Light  Association  convention,  held  at  Cedar  Point,  Ohio. 
July  15  to  18,  appeared  in  these  columns  on  July  19.  The 
session  of  Thursday  morning.  July  17,  was  opened  with  the 
discussion  of  the  paper  on  "  Means  of  Developing  and  Di- 
versifying the  Present  Load,"  by  Mr.  H.  E.  Armstrong. 
l-"ast  Liverpool,  Ohio. 

Developing  and  Diversifying  Present  Load 

In  his  paper  Mr.  Armstrong  described  results  ob- 
tained (luring  two  years'  commercial  work  at  Steuben- 
ville,  Ohio,  during  vi-hich  time  the  motor  load  has  increased 
from  40  hp  to  1500  hp,  despite  the  isolated-plant  competition 
afforded  by  natural  gas  at  15  to  25  cents  per  1000  cu.  ft. 
Many  power  users  were,  however,  greatly  surprised  when 
their  attention  was  called  to  the  many  miscellaneous  item? 
such  as  labor,  repairs,  auxiliaries,  supplies,  etc.,  for  which 
they  were  paying  in  addition  to  their  fuel  costs.  Flat-rate 
controllers  were  also  employed  with  success  to  get  resi- 
dence business.  In  the  July  19  issue  there  was  given  an 
enumeration  of  the  results  obtained  at  Steubenville.  show- 
ing the  increase  in  connected  load  from  684.5  ^^^  '"  '9" 
to  2775  kw  in  1913  as  the  result  of  the  commercial  cam- 
paign. The  central  station,  declared  the  author,  should  do 
all  in  its  power  to  teach  its  customers  that  it  is  not  a  soul- 
less corporation  but  a  friend  willing  at  all  times  to  meet 
them  more  than  half  way  in  all  disputes.  It  should  also 
impress  on  their  minds  that  the  proper  place  to  make  a 
kick — when  they  have  one — is  at  the  company's  office  and 
not  to  their  next-door  neighbors. 
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Discussion 

In  opening  the  discussion  Mr.  D.  L.  Gaskill,  Greenville, 
miphasized  sign  lighting  as  a  means  of  diversifying  the 
cad.  Following  this  suggestion  Mr.  E.  A.  Elliott,  Mt. 
k'ernon,  read  a  short  paper  on  the  possibilities  of  electric 
;igns  as  revenue  producers.  Not  only  do  electric  signs 
ncrease  the  income,  but  they  sometimes  induce  promoters 
)f  industrial  enterprises  to  locate  in  the  cities  and  towns 
hus  lighted,  as  the  signs  show  the  progressive  attitude  of 
he  locality.  Mr.  Elliott  particularly  urged  the  installation 
if  electric  signs  near  railway  stations,  where  they  can 
idvertise  points  of  particular  interest  in  the  town.  Mr.  T. 
~.  Keiley,  Dayton,  said  that  where  central  stations  can 
)btain  the  co-operation  of  electric  sign  companies  a  suc- 
:essful  campaign  can  generally  be  realized.  Mr.  W.  C. 
^.nderson.  Canton,  foresaw  great  possibilities  in  the  electric 
loldering  iron  if  the  price  can  be  reduced.  Mr.  J.  C.  Mar- 
in, the  president  of  the  association,  closed  the  discussion 
)y  saying  that  a  diversified  output  can  be  obtained  by  meet- 
ng  the  demands  of  the  public  for  electrically  operated 
ipparatus. 

Business  matters  left  over  from  the  preceding  day  were 
lext  taken  up.  Mr.  Martin  appointed  the  members  of  the 
:ommittee  on  new  business,  which  will  conduct  a  sort  of 
:learing  house  for  new  ideas  on  how  to  get  business.  The 
imendment  to  the  constitution,  allowing  electrical  engi- 
leers  and  instructors  in  electrical  science  to  become  engi- 
leering  members  of  the  association,  was  also  adopted. 

Resolutions  recommending  the  publication  of  a  monthly 
lulletin  and  the  assessment  of  active  member  companies' 
lues  were  approved.  A  committee  of  five  was  also  ap- 
)ointed  to  investigate  the  subject  of  changing  associate 
nembers'  dues. 

The  Human  Equation 

Mr.  S.  G.  McMeen,  president  of  the  Columbus  Railway 
i  Light  Company,  delivered  an  interesting  address  on  "The 
iuman  Equation."  He  spoke  of  the  relative  abilities  of  the 
cchnically  trained  man  and  the  practical  man  to  adapt 
heniselves  to  circumstances  which  require  prompt  action. 
VIr.  McMeen  also  spoke  of  the  general  opinion  which  news- 
lapers  have  created  in  the  public  mind  concerning  public- 
itiiity  corporations,  and  said  that  he  believed  the  average 
:orporation  tries  to  do  right  to  a  greater  extent  than  does 
he  average  public.  If  the  human  equation  was  understood 
nore  fully,  he  believed  it  would  bring  the  public  and  the 
:orporations  into  better  accord. 

As  a  consolation  to  those  believing  that  legislation  would 
con  be  so  exacting  as  to  overwhelm  the  most  conscienti- 
msly  conducted  corporations,  Mr.  McMeen  said  that  belief 
)n  the  part  of  the  corporations'  representatives  in  the  pur- 
joses  which  they  foster,  coupled  with  enthusiasm,  cannot 
lelp  but  bring  satisfactory  results.  He  urged  his  audience 
lot  to  object  to  regulation  by  commissions,  as  it  will  eventu- 
illy  prove  satisfactory  when  those  bodies  have  obtained 
;ufficient  experience.  Commissions  have  to  deal  with  two 
)arties — the  public  and  the  corporation— and  to  have  equi- 
able  conditions  both  must  be  consulted.  City  council  regu- 
ation  is  inefficient  in  that  the  average  councilman  is  not 
veil  enough  informed  on  engineering  details  to  know  what 
s  satisfactory  to  the  public  which  he  represents,  and  his 
enure  of  office  is  not  sufficient  for  him  to  become  ac- 
uainted  with  such  facts. 

In  closing  Mr.  McMeen  said  that  although  large  organi- 
■itions  apply  scientific  management  to  their  business,  the 
■ndividuals  connected  therewith  seldom  apply  it  to  their 
wn  minds. 

Report  of  Meter  Committee 

The  meter  committee,  composed  of  Messrs.  A.  H.  Bryant, 
hairman,  Cleveland;  C.  B.  Stelle,  Springfield;  John  Himes, 
'ayton,  and  F.  C.  Jeannot,  Marysville,  in  submitting  its  re- 
ort  called  attention  to  the  success  of  its  metermen's  con- 


ing the  past  year.  Three  districts  were  arranged,  and  divi- 
sion meetings  were  attended  by  as  many  as  twenty  meter- 
men  from  nearby  member  and  non-member  companies.  The 
result  aimed  at  has  been  the  furtherance  of  mutual  acquaint- 
anceships, stimulation  of  wider  interest  and  the  fostering 
of  a  co-operative  spirit  among  the  metermen  of  the  State. 
The  committee  has  also  received  a  number  of  answers  to 
its  letters  soliciting  suggestions  concerning  ways  in  which 
the  committee  may  increase  its  own  usefulness.  Printed 
with  the  report  were  short  papers  by  Mr.  F.  C.  Jeannot, 
Marysville,  on  "The  Importance  of  Maintaining  Meters 
Within  Commercial  Accuracy,"  and  Mr.  C.  B.  Stelle, 
Springfield,  on  "Methods  of  Meter  Testing,"  both  of  which 
were  presented  at  the  metermen's  conferences  earlier  in  the 
year. 

Discussion 

To  bring  out  a  systematic  discussion  of  the  committee's 
report  President  Martin  called  on  Messrs.  W.  Parsons,  of 
Springfield;  W.  S.  Culver,  of  Cincinnati,  and  John  Himes, 
of  Dayton,  to  read  written  discussions. 

Mr.  Parsons  presented  some  interesting  figures  showing 
the  cost  of  periodic  meter  tests  in  Springfield,  and  also  gave 
results  showing  the  accuracy  of  the  meters  tested.  From 
these  figures  the  increase  in  revenue  due  to  the  correction 
of  slow  meters  was  computed.  The  confidence  of  public- 
utility  commissions  and  the  increased  satisfaction  on  the 
part  of  the  public  due  to  periodic  tests  were  emphasized. 

Mr.  Culver's  paper  dealt  with  the  selection,  maintenance 
and  operation  of  different  meters.  He  brought  out  the  se- 
vere conditions  under  which  electric  meters  have  to  oper- 
ate, in  comparison  with  water,  gas  and  steam  meters,  and 
discussed  the  relative  accuracy  of  the  different  types. 

Mr.  Himes  read  an  interesting  paper  on  the  "Reclama- 
tion of  Flood-Damaged  Meters  in  Dayton,"  where  about  75 
per  cent  of  the  meters  installed  had  to  be  rehabilitated.  A 
description  of  this  work  was  given  in  the  Electrical  World, 
June  14,  1913. 

Mr.  J.  T.  Kermode,  Cleveland,  urged  periodic  testing  of 
meters  and  the  co-operation  of  the  smaller  Ohio  central 
stations  with  the  committee.  As  evidence  of  the  need  of 
small  companies  for  the  committee's  advice,  he  told  of 
direct-current  meters  being  used  on  an  alternating-current 
svstem  in  one  small  Ohio  town. 

Mr.  Gaskill  closed  the  discussion  by  commending  the 
committee  for  bringing  the  subject  to  the  central  stations  in 
person  through  its  meetings  in  the  State,  and  suggested  that 
a  standing  committee  on  illumination  be  appointed. 

Committee  on  Electrical  Transmission 
The  report  of  the  committee  on  electrical  transmission, 
of  which  Mr.  M.  H.  Wagner  served  as  chairman,  was  con- 
fined to  a  discussion  of  lightning-arrester  problems  and 
overhead-crossing  construction.  Following  an  elementary 
explanation  of  lightning  phenomena,  the  report  passed  to  a 
description  of  forms  of  arresters,  including  the  multi-gap, 
open-air  horn-gap,  electrolytic  and  compression  types.  Par- 
ticular stress  was  laid  upon  proper  grounding,  by  pipes  be- 
ing driven  into  salted  earth  where  necessary.  Among  new 
forms  of  overhead  high-tension  crossings  in  use  in  Ohio, 
the  Dayton  company  employs  an  additional  loop  at  each 
span  insulator,  carried  on  an  upper  insulator  which  is 
brought  into  play  to  support  the  crossing  span  only  if  the 
other  insulators  break.  In  another  form  S-ft.  jumpers  are 
soldered  to  the  span  wire,  while  threaded  through  the  loops 
thus  formed  is  passed  a  second  wire  of  equal  cross-section 
with  the  main  cable.  The  report  closes  with  extracts  from 
the  Ohio  state  laws  on  right-of-way  matters,  making  it 
clear  that  electric-lighting  companies  have  eminent  domain 
to  secure  rights-of-way  for  their  lines,  both  inside  and  out- 
side of  municipalities,  although  in  the  former  case  the  con- 
sent of  the  municipality  must  first  be  secured.  It  has  also 
been  repeatedly  held  bv  the  courts  that  the  erecting  of  a 
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for  the  highway,  and  the  right  of  the  abutting  property 
owner  for  compensation  and  damages  for  such  additional 
use  has  been  always  upheld.  In  proceedings  to  appropriate 
a  right-of-way,  the  question  is  one  to  be  determined  by  the 
jury  as  to  the  amount  to  whicli  the  property  owner  i.s  en- 
titled for  the  additional  use. 

Discussion 

hollowing  Mr.  Wagner's  abstract  of  the  report,  Messrs. 
L).  L.  Gaskill,  Greenville;  W.  Parsons,  Springfield;  VV.  S. 
Culver,  Cincinnati;  J.  C.  Martin,  Wilmington,  and  Prof. 
F.  C.  Caldwell.  Columbus,  to<jk  part  in  the  discussion.  Mr. 
Caskill  said  that  in  Ohio  there  is  a  fundamental  law  grant- 
ing all  electric-service  companies  the  right  to  construct 
hues  on  county  and  state  roads  as  long  as  they  do  not  inter- 
fere with  existing  lines.  A  prosecuting  attorney  in  Mont- 
gomery County  has  told  Mr.  Gaskill  that  while  it  w^oukl  be 
better  for  electric-service  coni|)anies  t(i  get  permission  for 
erection  of  lines  along  highways  from  the  commissioner 
having  the  highway  under  supervision,  such  procedure  is 
not  necessary. 

Mr.  Parsons  spoke  in  favor  of  compression-type  lightning 
arresters,  saying  that  these  devices  are  used  to  protect  each 
transformer  installation  in  Springfield. 

Mr.  Culver  said  that  it  is  practically  impossible  to  protect 
lines  against  direct  lightning  strokes,  but  added  that  a 
ground  wire  grounded  at  each  post  is  effective  in  avoiding 
bad  results  from  such  strokes.  He  brought  out  the  prac- 
ticability of  different  types  of  lightning  arresters  by  quoting 
the  mmiber  of  strokes  which  an  artificial  line  equipped  with 
various  arresters  withstood  before  serious  results  occurred. 

Professor  Caldwell  suggested  that  it  would  be  desirable 
to  send  out  inquiries  to  the  member  companies  in  the  State, 
requesting  information  on  their  experience  with  lightning. 
Professor  Caldwell  also  spoke  briefly  of  a  case  in  which 
line  surges  noticed  in  Columbus  had  been  attributed  to 
switching.  Subsequent  experiments  with  an  oscillograph 
showed  this  hypothesis  untrue.  He  advised  investigating 
such  cases. 

In  closing  he  told  of  a  method  of  securing  a  good  ground 
connection  in  earth  w-hich  does  not  receive  much  moisture. 
Mr.  Wagner  said  that  it  has  been  found  that  rust  accumu- 
lating on  a  ground-plate  does  not  reduce  the  effectiveness 
of  such  a  ground,  because  a  rush  of  current  has  reached 
its  destination  when  it  arrives  at  the  ground-plate  and  will 
be  discharged  under  any  condition. 

Standing  committees  on  illumination  and  electric  haulage 
were  appointed,  and  Mr.  Gaskill  advised  that  the  insurance 
committee  investigate  the  subject  of  inter-insurance  and 
report  to  members  through  the  monthly  bulletin. 

Franchises 

The  address  on  "Franchises"  delivered  by  Mr.  James  V. 
Oxtoby,  counsel  for  the  Edison  Illuminating  Company  of 
Detroit,  Mich.,  was  deemed  of  such  value  by  the  members 
that  ;i  motion  was  made  and  passed  to  have  the  entire 
address  published  in  the  Bulletin. 

Mr.  Oxtoby  discussed  term  franchises  as  to  their  effect 
on  rates  and  depreciation  charges  and  on  property  rights 
at  the  expiration  of  the  franchise.  In  addition  he  brought 
out  the  possibility  of  rates  fi.xed  by  franchise  being  subject 
to  regulation  by  state  commissions.  It  was  the  original  idea 
to  have  franchises  expire  at  a  definite  time  in  order  that 
rates  and  extensions  might  be  adjusted,  but  with  the  pres- 
ent regulation  Mr.  Oxtoby  said  that  placing  the  property 
of  a  company  in  jeopardy  at  the  expiration  of  a  franchise 
is  wrong.  Public-utility  corporations  are  generally  at  a 
disadyantage  at  the  expiration  of  a  franchise  in  not  being 
■n  an  equal  footing  with  the  public. 

To  meet  the  situation  at  the  expiration  of  such  a  term 
iranchise  he  cited  the  method  used  by  the  Cataract  Power 
&  Conduit  Company,  of  Buffalo,  as  the  best  solution  at 
present.     If   a   term    franchise    is   held,   depreciation   and 


expiration,  and  charges  should  be  included  for  removing 
service  from  the  streets  at  that  time.  Wherever  the  maxi- 
mum term  of  franchises  is  stipulated  in  a  state  constitution 
.Mr.  Oxtoby  expressed  belief  that  this  is  a  step  backward 
in  civilization.  If  the  public  realized  that  term  iranchiseb 
mean  higher  rates  the  subject  would  not  be  urged. 

Cleveland's  charter  would  be  ideal,  said  Mr.  Oxtoby,  if 
provision  was  made  for  termination  of  franchises  on  valu- 
ation. If  there  was  a  general  law  for  framing  franchises 
and  permitting  municipalities  to  fill  out  merely  the  details, 
condiiiims  would  be  more  satisfactory.  Indeterminate  per- 
mits are  the  best  provisions  up  to  the  present  time. 

Cases  were  cited  in  which  states  had  repealed  franchises 
and  regulated  rates  granted  by  local  bodies.  The  possi- 
bility of  such  procedure  in  Ohio  was  shown  by  reading  a 
clause  from  the  state  constitution.  In  closing  .Mr.  Oxtoby 
said  that  a  franchise  merely  safeguards  an  investment  .(ii'l 
gives  no  added  value  to  the  property. 

Illumination  as  a  Commercial  Product 
Passing  from  a  brief  sketch  of  the  history  and  physics  ; 
of  light,  Mr.  A.  M.  Seeger.  Toledo  Railways  &  Light  Com-  , 
pany,  divided  commercial  illumination  into  the  three  classes  | 
of  domestic,  business  and  public  lighting.     The  first-men-  I 
tioned  for  convenience  may  be  considered  under  the  head-  ' 
ings  of  general  and  specific  illumination,  although  in  neither 
class  is  the  problem  so  much  one  of  engineering  as  of  artis- 
tic application.     A  number  of  modern,  highly  efficient  sys- 
tems of  public  lighting  are  now  available  for  street  lighting, 
while  each  class  of  business  presents  its  own  illumination 
problems.       The   central   station   can   sell   only   energy — it 
cannot  sell  illumination  any  more  than  the  merchant  can 
sell  satisfaction — so  that  at  best  a  choice  must  be  made  of 
the   best    illuminant    available    at    the    price    the    customer 
wishes  to  pay,  and  under  such  conditions  the  work  of  the 
illuminating  company  will  be  most  successful. 

On  account  of  the  prolonged  session  Mr.  Seeger's  paper 
was  not  discussed. 

Throughout  the  convention  the  sessions  were  held  dur- 
ing only  half  the  day,  the  remainder  being  devoted  to  en- 
tertainments of  various  sorts  for  all  present.  About  625, 
including  members  and  guests,  were  registered  at  the  con- 
vention, and  412  attended  the  banquet  given  at  the  Break- 
ers Hotel.  The  latter  was  followed  by  vaudeville  skits 
carried  out  by  members  of  the  association.  .\  Jovian 
rejuvenation  was  held  during  the  convention,  the  degree 
team  being  in  charge  of  Statesman  M.  H.  Moflfett. 
Cleveland. 


150,000- Volt  Air-Break  Switches  for  Southern 
Sierras  Transmission  System 

Of  special  interest  among  recent  hydroelectric  develop- 
ments is  that  of  the  Southern  Sierras  Power  Company  in 
California,  whose  transmission  lines  will  be  operated  all 
150,000  volts.  This  will  be  not  only  the  highest  voltage  in| 
commercial  use,  but  the  line  itself  is  the  longest  direci| 
transmission  line  in  the  world,  having  a  length  of  238  miles.' 
The  line  will  transmit  energ>-  from  Bishop,  Cal..  to  Sanj 
Bernardino,  Cal.  ' 

The  power  is  generated  by  several  hydroelectric  plants  in 
Xevada  and  California.  The  transmission  line  consists  oil 
a  double  circuit  of  steel-core  aluminum  cable,  .^pparatu? 
for  the  control  of  the  transmission  system  is  of  a  radica 
tvpe,  including  two  150,000-volt  circuit-breakers  at  eacl 
end  of  the  line.  This  apparatus  was  furnished  by  thi 
Bowie  Switch  Company.  San  Francisco.  Cal. 

At  the  upper  end  of  the  line  the  circuit-breakers  an 
pneumatically  operated  for  synchronizing  on  the  high 
tension  side.  Fach  pneumatic  operating  mechanism  consist 
of  two  cylinders,  the  piston  rods  of  which  are  provided  c 
their  outer  ends  witl^  clevises.  A  slotted  cross-bar  co: 
^: ^u-  ^ _i...:r^..  _..»:oc  .^»  :>e  /-oTifsr  o  nivnt  whic 
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connects  it  in  turn  to  a  movable  guided  bar.  This  bar  car- 
ries a  rack  which  meshes  with  a  pinion  mounted  on  the 
operating  shaft. 

As  the  distance  from  the  switchboard  to  the  circuit- 
breaker  is  small,  direct  air  control  is  provided  for  the 
breaker.  This  control  mechanism  is  mounted  directly  on 
the  switchboard,  and  consists  of  a  special  valve  provided 


FIG.      I- — 150,000-VOLT     .\IR-BKEAK      SWITCHES     AT      SAN 
BERNARDINO    SUBSTATION 

with  two-point  position  for  closure,  the  opening  being  ac- 
complished in  a  single  stroke.  For  closure  the  operating 
handle  is  first  thrown  to  the  center  position,  where  it  stops 
automatically.  This  operates  one  of  the  pneumatic  cylin- 
ders and  throws  the  circuit-breaker  to  mid  position.  There 
are  three  signal  lamps  on  the  switchboard,  for  the  closed, 
open,  and  mid  positions,  respectively.  When  the  mechanism 
is  moved  to  mid  position  the  corresponding  lamp  is  lighted. 
The  operator  may  then  close  the  breaker  at  the  proper 
moment.  To  accomplish  the  final  stroke  of  closure,  the  but- 
ton in  the  operating  handle  is  first  depressed,  and  the  action 
of  closure  is  instantaneous. 

For  opening  the  breaker  only  a  single  motion  of  the 
handle  is  required.  The  small  inertia  of  the  moving  parts 
of  these  breakers  results  in  practical  absence  of  mechanical 
jar  on  operation,  and  the  synchronizing  of  the  line  on  the 


FIG.  2 I2,000-KVA  OUTDOOR  SUBSTATION,  SHOWING  SWITCHES 

AND    TRANSFORMERS 

high-tension  side  cuts  out  a  large  number  of  complications. 
At  the  San  Bernardino  end  of  the  line  there  are  two 
motor-operated  type  L  circuit-breakers,  the  mechanism  for 
which  is  mounted  on  a  concrete  pier  at  the  base  of  the 
tower  supporting  the  breaker.  Through  worm  gearing  the 
motor  actuates  a  vertical  shaft,  on  the  lower  end  of  which 


main  shaft.  This  gear  is  in  turn  held  in  mesh  by  a  jaw 
clutch  which  operates  on  a  sliding  feather,  its  position  be- 
ing governed  by  the  operating  handle.  When  this  handle 
hangs  vertically  downward  the  jaw  clutch  is  in  mesh,  thus 
connecting  the  electric  operating  mechanism.  With  the 
handle  raised  to  a  horizontal  position  the  motor  is  cut  out, 
allowing  instantaneous  operation  by  hand.  This  is  a  valu- 
able feature  since  the  handle  is  always  attached  and  is 
available  for  instantaneous  operation  by  hand  if  desired. 

The  mechanism  includes  an  electrically  operated  clutch 
for  the  motor,  which  is  controlled  by  a  coil  in  series  with 
the  armature.  When  the  circuit  is  broken  by  the  limit 
switches  the  armature  is  immediately  disengaged,  thus  pre- 
venting the  momentum  of  the  motor  from  causing  over- 
travel  of  the  mechanism.  In  the  control  bo.x  are  located  the 
signal-lamp  switches  and  the  limit  switches,  the  latter 
being  governed  by  a  cam  mounted  on  the  main  shaft.  The 
motor  is  protected  by  a  sheet-metal  cover  which  keeps  off 
moisture  and  dirt,  and  the  control  box  is  provided  with  a 
removable  cover  which  slides  on  a  lip  allowing  ready  re- 
moval and  avoiding  the  use  of  gaskets. 


FIG.    3 ,\IOTOR-01'EKA  II  Nl 
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The  construction  of  these  circuit-breakers  is  of  interest 
not  only  for  their  electrical  design  but  for  the  substantial 
mechanical  construction  employed  as  well.  They  are  of 
the  double-break  type,  each  pole  comprising  two  pairs  of 
horns  in  series.  The  contacts  for  the  circuit-breaker  are 
mounted  adjacent  to  the  horn  bases,  each  pair  of  horns  be- 
ing bridged  respectively  by  the  switch  blades.  These  blades 
are  pivoted  at  the  hinge  end  and  operate  in  a  vertical  plane. 
The  contact  at  the  outer  end  of  the  blade  is  made  with  a 
clip,  and  on  the  extreme  outer  end  of  the  blade  there  is  a 
follower  contact  which  is  the  last  to  break  connection  with 
a  corresponding  flexible  follower  on  the  clip  cap.  thus  pro- 
tecting the  main  contacts  from  burning.  The  hinge  contact 
is  taken  through  a  flexible  pigtail  connection.  As  the 
blade  is  rotated  in  a  vertical  plane,  it  starts  the  arc  up- 
wards in  a  direction  in  which  it  must  travel.  .After  the 
blade  end  has  passed  the  horns,  the  arc  is  in  turn  trans- 
ferred to  them  and  rises  and  blows  itself  out  promptly.  The 
horns  are  constructed  of  galvanized  steel  which  exerts  a 
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caused  by  tlio  heat  of  the  ascending  gases.  As  the  arc 
lengthens  it  introduces  a  high  resistance  into  the  circuit, 
thus  cutting  down  tlic  current  vahic  liefore  tlie  final  break. 
This  is  of  importance  in  tlie  practical  operation  of  the 
breakers  since  the  current  at  the  instant  of  the  final  break 
is  greatly  reduced  owing  to  the  high  resistance  of  the  arc 
and  hence  does  not  set  up  pressure  oscillations. 


FIG.     4 1 50,000-VOI.T    AIR-BREAK    SWITCH,     BLADES     OPEN 

Each  pole  of  the  breaker  is  actuated  by  a  single  operating 
insulator  which  moves  both  blades  of  the  pole  simultane- 
ously. This  insulator  rotates  around  a  vertical  axis  and 
carries  at  its  top  a  cap  provided  with  two  pins  for  attach- 
ment of  the  links  connecting  the  blades.  At  the  top  the 
operating  insulator  is  carried  by  a  bronze  pivot  supported 
in  turn  by  a  bearing  mounted  on  a  trussed-steel  framework 
which  connects  the  two  hinge  caps.  This  results  in  an  ex- 
ceedingly strong  structure  in  which  all  operating  strains  are 
practically    self-contained.      The    linkage    arrangement    is 


FIG.    5 6o,000-VOI.T,     lOO-AMP    SWITCH    FOR    DISTRIBUTION 

LINES 

such  that  when  the  blades  are  closed  the  pins  in  the  operat- 
ing insulator  are  substantially  in  line  with  the  axis  of  the 
insulator  and  the  switch-blade  pivot,  thus  resulting  in 
powerful  toggle  action  at  the  starting  of  the  blade  from 
the  clips  when  the  maximum  power  is  required.  This  cuts 
down  torsional  strain  on  the  operating  insulators  and  also 

reduces   the   nower   rpnnireH    ti->  r>nprafp   fVip  hrpalrpr 


The  hinge  caps  and  clip  caps  are  all  supported  by  double 
insulators  thus  insuring  a  very  rigid  structure.  The  operat- 
ing insulators  work  in  babbitted  bearings  and  the  weight 
of  each  is  carried  by  a  bronze  ball-bearing  lubricated  by  a 
compression  grease  cup,  thus  insuring  against  deterioration 
and  rendering  the  operation  of  the  breaker  exceptionally 
easy.  The  three  operating  insulators  are  connected  to 
move  simultaneously  by  a  tie-rod  and  cranks.  The  center 
insulator  pin  has  two  cranks,  the  second  being  connected 
to  the  main  operating  shaft.  The  latter  is  vertical  and  car- 
ries at  its  upper  end  a  crank  which  turns  through  180  deg. 
lor  each  stroke  of  the  breaker,  thus  providing  a  toggle 
action  at  the  start  and  end  of  each  stroke. 

All  bearings  of  the  breaker  are  made  with  fitted  bronze 
pins  and  all  links  are  adjustable,  thus  affording  a  good 
working  fit,  insuring  against  deterioration  and  allowing 
ready  adjustment  in  assembly.  The  operating  insulators 
have  the  distinction  of  being  the  largest  rigid  insulators 
ever  constructed.  They  consist  of  three  three-part  porce- 
lain insulators  joined  by  semi-steel  connecting  pins  of  great 
strength  and  rigidity. 

The  breakers  at  the  San  Bernardino  substation  are  now 
of  the  single-break  type,  but  will  later  be  changed  to 
double-break  when  the  pressure  is  raised  from  87,000  volts 
delta  to  150,000  volts  Y.  The  breakers  at  the  upper  end 
of  the   line   are,  however,  now  provided  with   the  double 


HG.     6 150,000-VOLT    SWITCH,     BLADES     CLOSED 

break.  At  several  intermediate  points  on  the  line  Bowie 
circuit-breakers  are  also  provided  for  sectionalizing  or  for 
crossover  purposes.  The  installation  at  San  Bernardino  is 
of  interest  as  it  represents  one  of  the  largest  outdoor  sub- 
stations ever  constructed,  having  a  rating  of  12,000  kva. 

A  number  of  44.000-volt  Bowie  circuit-breakers  are  used 
on  the  distribution  system.  Some  of  these  breakers  have 
already  interrupted  over  twice  their  rated  kilovolt-ampere 
capacity,  showing  the  conservative  rating  of  the  apparatus 
used  in  these  installations. 


Illumination  of  a  Polo  Field 

A  field  at  Long  Branch,  N.  J.,  to  be  used  for  playing 
automobile  polo  after  dark,  is  now  being  equipped  with 
electric  lighting  which  will  provide  an  illumination  of  i  ft.- 
candle  on  the  horizontal  plane.  The  field  measures  150  by 
350  ft.  and  will  be  lighted  by  forty-eight  400-watt  tungsten 
lamps  with  Holophane-D'Olier  reflectors,  the  units  being 
arranged  in  twelve  rows  of  four  each.  Four  lamps  are 
suspended  from  each  span  wire  carried  by  35-ft.  poles,  thus 
bringing  the  lighting  units  at  a  height  of  25  ft.  above  the 
ground.  Service  for  the  polo-field  lighting  will  be  fur- 
nished by  the  Consolidated  Gas  Company  of  Long  Branch. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electrical  Conveniences  and  the  Servant   Problem 

In  the  vexatious  endeavor  to  secure  household  servants 
in  American  cities  the  advantages  of  electrical  conveniences 
in  the  home  may  serve  as  a  lure.  The  Commonwealth 
Edison  Company  of  Chicago  in  its  advertising  takes  advan- 
tage of  this  fact.  One  of  its  recent  display  advertisements 
reproduced  a  "help  wanted"  advertisement  from  a  German 
newspaper  in  which  the  householder,  desiring  a  girl-of-all- 
work  for  his  family  of  seven,  called  attention  to  the  value 
of  his  electric  washing  and  vacuum-cleaning  machines  for 
making  the  household  work  "light  and  pleasant."  In  its 
own  advertisement  the  central-station  company  confirmed 
the  arguments  of  the  householder,  making  a  plea  that 
doubtless  has  considerable  weight  with  housewives  who  are 
"up  against"  the  servant  problem. 


Paducah  (Ky.)  Business  Men  Maintain  Ornamental 
Lighting  System 

The  ornamental  street-lighting  system  at  Paducah,  Ky., 
which  has  been  under  construction  for  some  weeks,  is  now 
in  operation  and  the  citizens  appear  well  pleased  with 
it.  The  section  covered  extends  from  First  to  Eleventh 
Street  on  Broadway,  the  city's  principal  business  thor- 
oughfare. More  than  1000  incandescent  lamps  have  been 
used,  making  the  street  "as  bright  as  day."  Strings  of  25- 
watt  tungsten  lamps  are  festooned  between  posts,  instead 
of  the  use  of  globes  on  ornamental  iron  standards,  the  ex- 
pense of  which  was  deemed  objectionable.  Paducah's 
"great  white  way,"  as  the  citizens  proudly  call  it,  is  to  be 
maintained  by  ninety-seven  local  business  men  who  have 
interested  themselves  and  will  assume  all  expenses  of 
operation. 


Wiring  Dwellings  on  a  Rental  Basis 

To  extend  its  service  into  rented  dwellings  the  Union 
Light  &  Power  Company,  of  Franklin,  Mass.,  has  had  con- 
siderable success  with  a  plan  of  installing  and  renting  wiring 
installations  to  customers.  If  the  landlord  or  tenant  will 
sign  a  lease,  the  company  offers  to  have  installed  electric 
wiring  and  fixtures  to  the  amount  of  say  $35.  collecting 
from  the  lessee  21  cents  monthly  for  the  use  of  the  instal- 
lation. In  case  only  $25  outlay  is  required  for  the  wiring 
equipment,  the  rent  charged  is  but  15  cents  per  month. 
Mr.  W.  K.  Bradbury,  contract  agent  for  the  company,  re- 
ports that  this  plan  has  been  the  means  of  adding  numerous 
tenants  to  the  Union  company's  lines. 

The  rental  charge  of  15  cents  or  21  cents  per  month  is 
based  on  a  return  of  7  per  cent  on  the  company's  invest- 
ment of  $25  or  $35  respectively  in  the  wiring  job.  Ob- 
viously the  company's  funds  would  be  doing  well  wherever 
they  can  earn  7  per  cent,  so  it  was  felt  that  if  money  were 
invested  in  wiring  installations  it  would  not  only  return 
sjood  interest  but  also  make  possible  new  customers  to  use 
;the  company's  service.  At  the  local  rate  for  energy,  15 
'rents  per  kw-hr.,  the  average  customer's  business  amounts 
:o  $16  to  $18  per  year  so  that  the  mere  interest  received 
s  only  one  of  the  desirable  returns  enjoyed  by  the  com- 
pany. In  addition  this  liberal  policy  also  creates  a  good 
reeling  in  the  community,  which  has  not  been  slow  to  ap- 


preciate the  easy  means  thus  put  at  the  disposal  of  house- 
holders to  enjoy  the  benefits  of  electricity. 

Of  course,  it  is  preferable  that  the  landlord  sign  the 
lease  for  the  wiring  in  order  that  the  7  per  cent  return 
may  be  assured  to  be  continuous,  but  if  the  landlord  will 
not  sign,  the  company  willingly  accepts  the  present  tenant's 
signature.  When  this  tenant  vacates  the  premises  his  own 
obligation  ceases,  but  on  the  arrival  of  a  new  tenant  the 
latter's  business  is  solicited,  and  if  he  accepts  service  he  is 
required  to  sign  a  new  lease,  unless  the  company  has 
been  able  to  induce  the  landlord  to  accept  the  lease  himself 
or  to  buy  the  installation  outright  at  its  original  cost  less 
10  per  cent  for  cash.  The  proposition  in  itself  is  purely 
and  simply  one  of  rental,  and  the  amounts  paid  in  do  not 
accumulate  to  pay  off  the  original  investment. 

Another  proposition  intended  to  secure  desirable  resi- 
dence customers  has  been  the  plan  of  allowing  citizens  in 
good  standing  credit  to  the  extent  of  $50  for  having  their 
houses  wired,  provided  this  amount  is  returned  to  the  com- 
pany in  twelve  monthly  instalments  without  interest. 


A  Central-Station  Real-Estate  Inquiry  Office 

Several  months  ago  the  Baltimore  Gas  &  Electric  Com- 
pany announced  that  its  electric  office  would  answer  real- 
estate  inquiries  and  refer  applicants  to  vacant  property 
lying  ready  for  occupancy  and  equipped  with  electric  light 
and  gas.  As  this  service  has  become  more  generally  known 
the  volume  of  work  handled  by  the  counter-salesman  who 
has  the  real-estate  department  in  charge  has  been  increas- 
ing rapidly,  despite  the  close  of  the  usual  renting  season. 

During  a  recent  summer  month  thirty-eight  inquiries 
were  received,  the  highest  number  on  any  day  having  beer* 
five.  To  these  five  persons  the  office  referred  102  pieces  of 
property.  During  the  entire  month  740  pieces  of  real' 
estate  were  referred  to  applicants.  In  all.  since  the  bureaui 
has  been  in  operation,  176  inquiriers  have  been  informed  of 
2770  instances  where  desirable  property  was  lying  vacant,. 
and  at  the  end  of  this  same  period  the  company  had  listed! 
1286  properties  for  which  tenants  or  purchasers  were 
desired. 

Illuminated  Bulletins  in  Kansas  City,  Mo. 

The  Kansas  City  (Mo.)  Electric  Light  Company  is  orig- 
inal in  its  method  of  securing  additional  sign-lighting  load. 
Scattered  about  the  city  were  about  300  old  billboards  aver- 
aging about  30  ft.  in  length.  By  an  agreement  on  the  part 
of  the  electric  company  to  advertise  on  the  boards  and 
show  the  advantages  of  electrically  illuminated  bulletins  to 
prospective  advertisers,  the  Thomas  Cusack  Company  was 
induced  to  remodel  the  boards  and  install  electric  lamps  for 
illumination.  The  Cusack  company,  appreciating  the  pos- 
sibility of  securing  additional  advertising  facilities,  made 
the  boards  attractive  by  painting  them  white  with  the  ad- 
vertising in  black.  Sixty-watt  lamps  were  placed  about 
25  ft.  apart  so  as  to  illuminate  the  bulletin.  In  the  contract 
the  electric-service  company  agrees  to  vacate  the  board  as 
soon  as  any  advertiser  desires  space.  Black  and  white  has 
proved  very  satisfactory  on  account  of  its  legibility.  This 
method  of  advertising  electric-sign  service  has  increased 
the  central-station  company's  load  about  216  kw. 
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Analysis  of  Kilowatt-Hour  Costs  of  Combination 
System 

Ihc  accoMipaiiyiiig  ilata  on  the  generating  system  and 
energy  costs  of  the  I'acific  Gas  &.  Electric  Company,  San 
l'"rancisco,  Cal.,  were  brouglit  out  during  a  recent  rate  in- 
vestigation by  the  .San  Francisco  Board  of  Supervisors' 
committee  on  hghting  and  rates: 

COST    l)ETAII..S,    PAlIFK     (JAS    &    Kl.ECTRlC    COMI'ANY 


Cost  of  Kcncmlion,  un  Iwais  of  72,l(,O.W»  kw-hr.:| 

Maintcnnnco  of  gcncraling  capital       ]     $4S,81i.S7 

GenonilinK  expenses  ...       530,770.98 


Fire  insuranie 
Casuiilty  .n.suraio . 
FlimtinK  (lebl.  iiili 
Gcncml  nilminislr 


110.247,48 
fi2.018.1O 
4.1.714.67 
2.480.75 
94,811.10 


Fcr  Kw  hr 
$0.0006349 
0073554 
0015278 
.000X594 
.0006058 
.0000344 
.0013153 


(889,956.71   $0.0123330 


Cosi    of    ilistriliution,   on    basis   of  66.957.215 
kw  hr 

.Maintenance  of  ilistribution  capital i  $123,296.29  ;  $0.0018414 

Outsiile  work         ..       186,669.26'  .0027879 

Statements  and  collections  .'        34.551.94'  .0005160 

(Jffi.e  106,976.93  .0015977 

New  business                 .  67,706.94  .0010112 

Sundry  expenses  31,867.07  .0004759 

UncollectiWe  aicounts  ..         17,601.07  .0002631 


Interest: 

Joint  capital,  $3,539,903.91  at  7  per  cent. 
S  F.  capital.  $6,853,872.68.  at  7  per  cent 


Depreciation.  25-year  annuity,  at  7  per  cent: 

Joint  capital,  $2.523.459.52 

S.  F.  capital,  $4.868.808. H 


$568,669.50 


$247,793.27 
479,771.08 


$0.0084932 


»U. M.MARY  OF  COST  OF  ELECTRICITY 


Maintenance  of  cap 

Generation 

Distribution 

Overhead  expense 

Interest 

Depreciation    .    . 


Net  cost  per  kw-hr 


charge.  $11,972.63  . 


$0.0024763 
.0073554 
.0066518 
.0043426 
0105992 
.0017455 


AVERAGE  RECEIPTS  UNDER  VARIOUS  SCHEDULES 


■1912" 

•■E" 

■F" 

•L" 

•A" 

"P" 

Metered : 
Flat  rates   . 

Arcs: 

Flat  rates 
Locked  met' 


1,079,661 
282,114 

4,478^ 
189,265 
105.466 

1,090 

4,128,469 
5831010 


48.704   100  0  6.373.553 


64.6 
9.2 


$76,066.59  $0.070454 
9,911.95'   .03513 

248.30 

10,748.46 

5,254.65 

60.00 


.0554 
.05679 
.04982 
.05504 


122,261.96 
21,510.05 


.019614 
.03689 


100. 0  !$246. 061  .96  SO. 038606 


<ale  per  Kw-hr.. 
Cents 

.No.  ol 

Meters 

Percentage 

Kw-hr. 

Amount 

.08 

27,044 

74.00 

523.103 

$44,253.45 

.07 

5.086 

13.80 

176.810 

12.399.76 

.06} 

4 

359 

24.30 

.06 

2.681 

7.15 

132.592 

8,380.52 

.054 

2 

285 

15.40 

.051 

t) 

2.741 

162.40 

.05 

1  .233 

3.25 

104,053 

5.254.51 

.04* 

4 

3,702 

166.60 

.04j 

1 

1.488 

63.25 

.04 

667 

1.80 

134,528 

5,346   40 

36.728 

100  on 

1 .079.661 

$76,066    .!0 

Ihe  steam  plants  of  the  Pacific  Gas  &  Electric  Company 
produce  about  78,000,000  k\v-hr.,  in  addition  to  which 
iQ,ooo,ooo  kw-hr.  is  received  from  the  hydroelectric  sta- 
tions of  the  system.    Of  the  Q7.000.000  lav-hr.  thus  available 


at  tlie  switchboard  it  is  estimated  that  31  per  cent,  or  30,- 
000,000  kw-hr.,  is  lost  in  distribution,  in  addition  to  150,000 
kw-hr.  consumed  by  the  company  itself,  leaving  66,957,215 
kw-hr.  as  the  basis  for  figuring  cost  of  distribution.  To 
nearby  hydroelectric  lines  the  company  sells,  however,  about 
5,200,000  kw-hr.,  making  a  total  generation  of  72,160,908 
kw-hr.  (to  be  e.xact),  which  is  taken  as  the  basis  for  cal- 
culating unit  generating  cost. 

The  tables  herewith  present  details  of  the  cost  appor- 
tionment under  the  various  headings,  and  also  show  the 
division  of  income  under  the  several  schedules  of  cus- 
tomers' charges  in  use. 


One  Operator's  Rise  to  Independence 

Three  years  ago  tiie  company  operating  a  gas-cnguie- 
driven  lighting  plant  in  an  Indiana  town  of  700  failed,  and  , 
the  plant  was  put  up  at  receiver's  sale.  A  bookkeeper  earn-  j 
ing  a  fair  salary  with  a  nearby  traction  company  recognized  ', 
in  the  unsuccessful  lighting  situation  an  opportunity  to  1 
make  some  money  if  properly  managed.  Borrowing  the  I 
amount,  he  bought  in  the  equipment  for  $3,000  and  started  I 
its  operation.  In  the  next  two  years  he  added  $5,000  to  his  I 
original  investment,  devoting  this  outlay  to  various  plant 
improvements. 

About  a  year  ago  the  local  strawboard  works  offered  to 
sell  him  energy  at  3  cents  per  kw-hr.  with  a  reduced  rate 
of  2.5  cents  for  all  used  above  10,000  kw-hr.  per  month. 
Accordingly  the  former  gasoline  plant  was  abandoned,  the 
electrical  equipment  being  moved  to  the  company's  factory. 
The  strawboard  company  also  installed  second-hand  dupli- 
cate equipment,  running  one  generator  off  its  line  shaft 
while  the  other  was  connected  to  a  small  high-speed 
engine.  The  strawboard  mill  runs  night  and  day  so  that 
service  is  available  at  all  hours,  but  in  order  to  save  loss 
on  his  lines,  the  distributer  furnishes  day  current  for  elec- 
tric irons  only  on  Tuesdays  and  Thursdays,  except  in  cases 
of  storms  and  dark  days. 

A  five-year  contract  covers  the  present  sales  arrange- 
ment, at  the  end  of  which  time  the  former  bookkeeper- 
manager  has  an  option  for  extending  the  service  five  years 
more.  The  mill  furnishes  all  repairs  to  its  generating 
equipment,  but  the  operator  donates  his  services  in  case  of 
breakdown.  This  arrangement  of  purchased  energy  is 
found  much  superior  to  the  former  plan  of  separate  genera- 
lion,  since  energy  is  now  never  shut  oflf  except  in  the  case 
of  broken  or  fallen  wires.  The  manager  is  also  saved  the 
worry  and  annoyance  of  operating  a  plant  with  a  gas 
engine  which,  as  he  expresses  rt.  "would  rather  rest  than 
run." 

The  local  central-station  service  now  returns  a  gross  in- 
come of  about  $5,000  a  year  from  a  town  which  the  last 
census  credited  with  863  population.  The  street-lighting 
contract  alone  brings  in  $2,050  per  year,  part  of  the  installa- 
tion being  arc  lamps  and  the  rest  loo-watt  tungsten  units. 
The  citizens  of  the  town  pride  themselves  on  having  one  of 
the  best-lighted  communities  in  the  State. 

As  already  noted,  some  $8,000  has  been  invested  in  the 
local  lighting  service  by  the  present  owner,  and  now  after 
three  years'  operation  he  is  altogether  out  of  debt.  The 
plant  is  paying  him  10  per  cent  interest  on  $20,000.  besides 
a  fair  salary.  As  only  about  one-third  of  his  time  is,  how- 
ever, given  to  the  electric-lighting  service,  he  now  plans  to 
take  on  some  occupation  or  business  in  addition  to  the  cares 
of  management. 

Such  an  electric-lighting  plant  in  a  town  even  as  small 
as  this  can  be  made  to  pay,  declares  this  former  book- 
keeper in  looking  back  over  things  accomplished  since  he 
resigned  his  job,  but  he  insists  that  the  business  must  be 
owned  by  one  person  and  this  individual  he  ready  to  de- 
vote to  it  some  hard  work,  "with  hands  as  well  as  with 
brains." 
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Utemating-Current  Drive  of  a  Newspaper  Plant 

By  A.   B.  Spaulding 

In  the  past  considerable  business  has  been  lost  to  central 

itions   supplying   only   alternating-current    service    owing 

the  fact  that  until  about  a  year  ago  it  was  necessary 

at  direct  current  be  employed  for  the  operation  of  news- 


Paper  is  brought  to  the  presses  by  monorail  cranes  of 
the  Sprague  type,  of  which  there  are  two,  one  for  each 
press.  As  the  rails  extend  over  the  presses,  the  cranes 
were  used  for  the  first  assembly  of  the  machines  and  are 
now  available  for  the  removal  of  heavy  plate  parts  when 
changes   or  repairs  are   necessary. 

The  Cutler-Hammer  Kohler  control  panel  for  the  presses 


-Ll.NUTYPE     ROOM,     INUIVIUU.\L     MOTOR     DRIVE 


-I'EKKECTIM.     PRESS    DRIVEN     BY     ELECTRIC     MOTOR 


iper  presses  on  account  of  the  fine  control  required.  The 
suit  could,  of  course,  be  accomplished  by  the  introduc- 
)n  of  a  motor-generator  set,  but  such  equipment  would 
.use  complications  and  operate  at  low  efficiency  a  great 
irt  of  the  time. 

One  of  the  first  applications  of  alternating-current  press 
ive  was  made  about  a  year  ago  at  the  new  plant  of  the 
■rscy  Journal,  Jersey  City,  N.  J.  The  building  is  new 
id  modern  in  every  respect.  In  the  linotype  and  stereo- 
pe  rooms  individual  motors  are  applied  to  all  machines. 
Of  particular  interest  is  the  press  room,  in  which  are 
stalled  two  sextuple  Hoe  presses,  each  with  a  capacity 
48,000  twelve-page  or  36,000  sixteen-page  papers  per 
)ur.    These  presses  are  each  operated  by  two  motors,  one 


is  installed  on  a  solid  cement  shelf  in  one  corner  of  the 
press  room,  and  while  easily  accessible  does  not  take  up 
floor  space. 

Direct  current  for  the  operation  of  the  control  panels 
is  furnished  by  a  small  motor-generator  set,  shown  to  the 
left  in  the  photograph,  and  the  control  is  quite  as  fine  and 
reliable   as  with  direct-current  motors. 

Two-phase,  sixty-cycle,  220-volt  alternating-current  ser- 
vice is  furnished  by  the  Public  Service  Electric  Company, 
primary  energy  at  2300  volts  being  brought  into  a  trans- 
former vault  in  the  basement,  where  it  is  stepped  down 
to  the  local  pressure.  The  primary  wires  are  brought  from 
an  overhead  distributing  system  through  lead  cables,  which 
are    installed    in    duplicate,    as    are    also    the    transformers, 


'-    2 — STEREOTYPING    DEl'AK  1  .ME.N  I ,    JERSEY    JOURNAL    PLANT 

;ip  unit  for  starting  and  one  50-hp  motor  for  running, 
ese  motors  are  standard  General  Electric  220-volt,  60- 
cle,  two-phase  machines  with  wound  rotors,  and  for  con- 
nience  are  installed  in  pits  beneath  the  floor.  Liability 
<-  shut-down  through  motor  trouble  is  eliminated  by  a 
cinter-shaft,  which  by  a  few  minutes'  work  allows  either 
^  of  motors  to  operate  either  press. 


FIG.    4 .VUTOM.XTIC    control    FOR    PRESS    MOTORS 

thus    relieving   the   customer   of    the   worry   about   break- 
down from  these  sources. 

This  Jersey  Journal  installation  has  been  in  operation 
for  about  one  year  and  has  given  no  trouble  in  any  way. 
The  owners  are  enthusiastic  over  the  equipment  and  de- 
clare they  would  never  return  to  the  operation  of  a  private 
plant  with  its  added  expense  and  annoyance. 
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Illumination  and  Wiring 

Concrete  Brackets  for  Panama   Lock  Lighting 

The  accompanying  sketch  shows  the  revised  design  (or 
the  concrete  lamp  brackets  to  be  used  in  iiUiminating  the 
canal   locks   at   Panama.     Mr.   M.   J.    Schiavoni,   assistant 
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CONCRETE   LIGHTING   BRACKET 

architect  of  the  Canal  Commission,  prepared  the  approved 
design. 

The  entire  bracket,  reflectors  and  ball  finial  will  be  of  re- 
inforced concrete  cast  in  iron  forms  manufactured  at  Gor- 
gona  shops,  from  drawings  furnished  by  the  Lighthouse 
Subdivision.  The  latter  will  also  fabricate  the  concrete 
brackets,  511  in  number,  consisting  of  302  single-arm  and 
307  double-arm  brackets.  Each  concrete  double-arm 
bracj<et,  with  reflectors,  will  weigh  approximately  1610  lb. 
The  solid-ball  finial,  weighing  730  lb.,  will  be  employed  to 
counterbalance  the  weight  of  the  single-arm  brackets  on  the 
middle  locks.  The  standards  measure  29  ft.  6  in.  to  the  cap 
supporting  the  cross-arms.  The  horizontal  distance  be- 
tween lamps  is  8  ft.  10  in. 


High-Tension  Crossing  Construction    with 
Protective  Loop 

In  the  accompanying  sketch  is  shown  the  6600-volt  over- 
head crossing  construction  adopted  by  the  Dayton  Power  & 
Light  Company,  of  Dayton,  Ohio.  This  design  adheres 
generally  to  standard  specifications  but  has  the  added  safe- 
guard of  an  extra  loop  passing  over  a  pin-type  insulator  on 
the  upper  cross-arm.  As  initially  constructed  this  loop  is 
free  of  all  other  tension  than  that  imposed  by  its  own 
weight,  but  if  an  insulator  of  the  crossing  span  breaks  the 
upper  insulator  at  once  comes  into  play  to  support  the  line 
both  mechanically  and  electrically.  This  eliminates  possi- 
bility of  the  power  line  falling  and  endangering  lives. 

For  railroad  crossings  this  extra-loop  construction  is  em- 
ployed on  the  poles  at  each  end  of  the  90-ft.  crossing  span. 


A  minimum  height  of  30  ft.  is  imposed  from  track  rails  to 
the  lowest  wire.  The  adjacent  135-ft.  spans  are  also 
double-guyed  with  5/16-in.  stranded-steel  cable,  each  pole 
top  being  tied  to  the  adjoining  pole  butt.  For  a  single-cir- 
cuit, three-phase  line,  as  shown,  all  conductors  are  mounted 
in  the  same  horizontal  plane  on  four-pin  arms.  The  lower 
arm  is  of  4-in.  by  4-in.  oak,  capped  with  a  >i-in.  metallic 
ground  plate,  while  the  upper  arm,  on  which  the  emergency 
loop  insulators  are  mounted,  is  of  3-in.  by  4-in.  by  0.25-in. 
angle  section.  Anchoring  the  upper  arm  rigidly  to  the 
lower  is  a  pair  of  vertical,  flat  1.125-in.  by  0.25-in.  braces, 
which  also  serve  as  ground  connections. 

Another  form  of  crossing  construction  reported  from 
Ohio  by  the  electrical  transmission  committee  of  the  Ohio 
Electric  Light  Association  involves  a  reversed  catenary 
arrangement.  The  regular  catenary  construction — that  is, 
a  suspension  cable  with  loops  down  to  support  the  feed  wire 
— was  considered  objectionable,  because  some  difference  of 
potential  through  leaks  might  set  up  rapid  depreciation. 

The  plan  adopted  was  the  extension  of  the  main  feeder 
straight  through  over  the  crossings  the  same  as  in  the  other 
part  of  the  line  (except  for  the  addition  of  the  double  arm- 
ing on  either  side  of  the  crossing)  and  on  this  main  feeder 
over  the  space  to  be  protected  loops  were  connected  perma- 
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HIGH-TENSION    CROSSING  CONSTRUCTION 

nently  to  the  main  line  every  5  ft.  The  loon  wire  was  of 
the  same  size  copper  as  the  feeder.  The  loops  were  allowed 
to  extend  down  about  4  in.  below  the  feeder,  then  through 
these  loops  another  copper  wire  of  the  same  size  and  capa- 
city as  the  feeder  was  run.  This  wire  was  allowed  to  hang 
free  in  the  loops,  and  extended  to  and  beyond  the  insulator 
supporting  the  feeder  on  either  side  of  the  space  to  be  pro- 
tected, where  the  free  wire  is  connected  to  the  feeder  with 
a  good  soldered  joint.  Should  the  feeder  break  from  any 
cause  the  free  wire  will  then  support  the  feeder  and  pre- 
vent it  from  coming  down  or  doing  any  damage  to  the 
crossing,  while  at  the  same  time  continuity  of  service  will 
be  unimpaired. 

Rectifier-Tube  Operating  Records  at  Detroit 

High  average  and  individual  life  records  in  the  opera- 
tion of  rectifier  tubes  have  been  attained  by  the  public 
lighting  plant  at  Detroit.  Mich.,  where  advantage  is  taker, 
of  the  low-temperature  cooling  water  flowing  through  tht 
Detroit  River  from  Lake  Huron.  One  4-amp  seventy-five- 
lamp  tube  has,  for  example,  been  in  continuous  service 
11.629  hours.  Another  tube,  started  Aug.  15.  1910.  rar 
until  May  6,  when  it  was  removed  after  10,562  hours'  use 

For  the  ninety-seven  tubes  now  in  use  a  total  of  32441' 
tube-hours  has  been  recorded,  an  average  of  3344  hours  pei 
tube.  Forty-five  tubes  now  resting  showed  an  average  iif' 
of  2692  hours,  while  loi  which  have  been  discarded  rai 
2696  hours  each.  These  243  tubes  have  altogether,  there 
fore,  run  712.831  hours,  or  an  average  of  2933  hours  pe 
tube. 

k  mean  operating  temperature  of  80  deg.  Fahr.  is  main 
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tained  at  the  tubes,  the  eoohng  water  taken  from  the 
Detroit  River  in  front  of  the  station  ranging  from  33  cleg, 
in  winter  to  70  deg.  in  summer.  Nearly  3400  General 
Electric  4-amp  magnetite  lamps  are  now  in  service  for 
lighting  Detroit's  streets. 


Side-Bracket    44,000-Volt    Transmission-Line 
Construction  at  Panama 

The  permanent  44,000-volt  transmission  line  across  the 
Isthmus  of  Panama  is  now  under  construction.  This  line, 
as  already  mentioned  in  our  columns,  will  transmit  hydro- 
electric energy  from  the  water-power  plant  at  the  Gatun 
spillway  to  load  centers  at  Miraflores,  Balboa  and  Cristobal, 
supplying  power  to  operate  the  locks  and  lock  lighting, 
bascule  bridges,  wireless-telegraph  stations,  etc.  At  Mira- 
flores the  present  steam-turbine  plant  will  be  tied  into  the 
system  as  a  relay  station  to  insure  continuity  of  service. 

The  unusual  bracket  form  of  construction  for  support- 
ing these  44,000-volt  conductors  on  suspension  insulators  is 
shown  in  the  accompanying  sketch.  The  track-span  bridge 
supports  one  of  the  duplicate  three-phase  lines  on  each  side 
of  the  railroad  tracks.  The  conductors  are  No.  00  and  are 
5  ft.  apart  and  5  ft.  from  the  frame.  The  insulators  are 
of  vitreous  porcelain,  in  three  units.  The  insulator  fittings 
are  made  entirely  of  monel  metal  to  resist  climatic  corro- 
sion. A  ground  wire  for  protection  against  lightning  is 
carried  at  the  top  of  each  side  frame.  The  ground  wire  is 
5/16-in.  copper-clad  solid  wire.  The  copper  sheath,  of 
nearly  one-half  the  area  of  the  wire,  surrounds  an  amalga- 
mated, carefully  selected  steel  core. 

The  bridges  are  spaced  on  300-ft.  centers,  a  total  of  917 
being  required  to  cross  the  Isthmus.  The  span  between 
side  frames  is  36  ft.  The  track-span  bridge,  in  addition  to 
supporting  the  duplicate  transmission  lines,  admits  of  the 
suspension  of  a  catenan,'  trolley  construction,  should  it 
prove  desirable  in  the  future  to  electrify  the  Panama  rail- 
road. It  also  has  several  advantages  for  transmission  pur- 
poses. By  paralleling  the  Panama  railroad,  material  can  be 
brought  to  within  a  few  feet  of  the  point  of  actual  erection. 
The  side-bracket  suspension  of  the  conductors  separates 
the  duplicate  lines  so  that  a  burn-out  in  one  will  in  no  man- 
ner affect  the  other.  The  conductors  are  outside  the  track 
and  will  be  comparatively  free  from  deterioration  caused 
by  smoke  from  the  locomotives.  The  structure  itself  is 
fundamentally  strong  and  is  capable  of  easily  resisting  all 
strains  introduced  by  breaks  in  the  w^ires. 

The  No.  00  copper  conductors  are  seven-stranded  pure  cop- 
per cables,  totaling  1,300,000  ft.  in  length.  The  individual 
strands  are  manufactured  without  either  a  soldered  or  a 
welded  joint.  Splices  in  the  cable  will  be  made  with  soft- 
copper  sleeves.  The  conductors  are  suspended  at  the  in- 
sulators from  monel-metal  fittings  bushed  with  copper 
sleeves.  Thus,  in  the  entire  line  there  will  be  no  point 
where  the  copper  strands  are  in  contact  with  a  second 
metal. 

At  each  bridge,  the  ground  wire  will  be  clamped  to  the 
tower,  and  a  positive  T-connection  through  a  copper  wire 
will  be  made  to  ground  plates  buried  in  the  earth.  These 
ground  plates  are  being  manufactured  from  old  scrap  cop- 
per and  cable  which  have  accumulated  at  the  Empire  store- 
house. By  frequently  earthing  these  ground  wires,  it  is  ex- 
pected that  line  trouble  and  substation  burn-outs  caused  by 
lightning  will  be  reduced  to  a  minimum.  About  500,000  ft. 
of  copper-clad  wire  is  required  for  the  two  ground  con- 
ductors. 

The  insulators  which  will  support  the  conductors  are  of 
two  types,  suspension  and  strain,  each  assembled  of  three 
porcelain  disks.  10  in.  in  diameter,  joined  by  monel-metal 
fittings.  This  metal  is  used  on  account  nf  its  unusual 
strength  and  its  ability  to  resist  corrosion.  Galvanized  fit- 
tings, customarilv  used  in  the  United  States  and  abroad,  are 


practically  worthless  in  the  Isthmian  humidity.  The  strain 
insulator  is  to  be  used  on  sharp  curves  and  for  anchoring 
at  intervals.  The  suspension  insulators  will  be  used  on  tan- 
gents and  light  curves.  In  all,  4000  suspension  insulators 
and  2500  strain  insulators  have  been  ordered  for  the  entire 
line. 

In  the  design  of  the  bridge  the  steel  is  so  distributed  as 
most  efficiently  to  resist  the  maximum  stresses  incurred. 
The  side  frames  are  A-frames,  to  resist  uprooting  of  the 
bridge  in  case  all  wires  are  down  in  one  span.  The  cross- 
piece  is  made  of  two  channels,  which  are  cross-braced  to 
carry  the  longitudinal  pull  of  the  catenary  construction 
which  may  be  attached  if  the  railroad  is  later  electrified. 
The  side  brackets  for  supporting  the  conductors  are  three- 
legged,  being  designed  to  resist  both  gravitational  and  tor- 
sional forces.  Brackets  and  crosspiece  are  braced  to  the 
side  frames  so  that  the  entire  bridge  acts  as  a  unit  to  resist 
side  pull  on  sharp  curves. 

Considerable  study  has  been  given  to  the  concrete  founda- 
tions for  the  track-span  bridges.  There  will  be  two  pedes- 
tals under  the  two  legs  of  each  side  frame,  the  pedestals 
resting  upon  a  spread  slab  reinforced  by  scrap-steel  rails. 
Each  leg  will  be  fixed  to  the  pedestal  by  a  pair  of  15-in. 
anchor  bolts,  clamped  at  the  lower  end  to  the  steel  rails  in 


SIDE-BRACKET    CONSTRUCTION 

the  spread  slab.  To  anchor  the  pedestal  foundation  holes 
will  be  drilled  and  sprung  at  the  bottom  with  light  charges 
of  dynamite.  These  holes  will  then  be  filled  with  concrete, 
reinforced  with  long  bars,  to  which  the  pedestals  will  be 
fixed,  making  a  construction  of  great  strength  against  both 
horizontal  and  vertical  forces. 


Recent  Telephone  Patents 

Under  some  circumstances,  especially  where  the  message 
rate  system  of  charging  is  in  vogue,  it  is  desirable  to  lock 
a  telephone  instrument  against  use.  A  lock  for  this  pur- 
pose is  the  subject  of  a  patent  granted  to  Mr.  A.  Fornan- 
der,  of  New  York  City.  The  lock  is  for  desk-stand  sets. 
The  lock  proper  is  mounted  upon  a  sheet-metal  clamp  1 
which  is  in  two  parts  hinged  together  to  clamp  the  upright  ^ 
of  the  desk  stand.  The  arm  supporting  the  lock  extends 
from  one  of  the  half  cylinders,  terminating  in  a  hook 
which  engages  the  eye  of  the  switch  lever  to  retain  it  in 
the  depressed  position.  An  arm  extending  from  tfie 
edge  of  the  second  half  cylinder  is  bent  to  form  a  bo.x 
which  will  register  with  and  completely  cover  the  lock,  the 
strike  for  the  lock  being  inclosed  within  this  box.  When.j 
the  clamp  is  placed  in  position  and  the  box  forced  home 
over  the  lock,  the  latch  engages  and  holds  the  clamp  in 
position.  The  hook  switch  lever  is  accordingly  held  in  the 
depressed  position. 

Mr.  J.  McCausland,  of  Providence,  R.  I.,  is  the  inventor  ) 
of  a  sanitary  mouthpiece.     This  is  a  removable  arrange-"^ 
ment  of  paper  or  other  destructible  material  which  is  de- 
signed to  rest  in  a  clamp  secured  to  the  transmitter.    Each 
user  can  destroy  his  own  mouthpiece  and  the  next  user  in- 
serts a  new  one  in  the  clamp. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems — Notes  on  Practical  Subjects  — Questions  and  Answers 


A  Milli-Hour  Stop-Pendulum 

A  useful  ficcinial  method  of  testing  vvatt-liour  meters 
which  avoids  the  usual  calculations  is  that  due  to  Mr.  O. 
A.  Knopp,  of  the  Pacific  Gas  &  Electric  Company,  San 
Francisco,  Cal.  By  this  method  the  time  of  the  meter  to 
complete  one,  two  or  three  revolutions  is  taken  with  an 
applied  load  in  watts  equaling  loo.  200  or  300  times  the  disk 


SKETCHES   SHOWING    ESSENTIALS   OF    A    MIM.I-HOUR    STOP- 
PENDULUM 

constant.  This  time  interval  for  a  correct  meter  is  supposed 
to  be  o.oi  hour.  Heretofore  these  disk  time  measurements 
have  been  made  with  a  special  stop-watch  whose  large  hand 
makes  one  revolution  in  o.oi  hour.  The  dial  itself  is  in 
turn  divided  into  tenths  and  hundredths.  For  laboratory  and 
standardization  work,  however,  this  stop-watch  was  found 
to  introduce  slight  inaccuracies  on  starting,  so  Mr.  Knopp 
recently  developed  his  niilli-hour  stop-pendulum  having  a 
period  of  o.ooi  hour  and  eliminating  starting  errors. 

In  this  device  the  flat  triangular  bob,  weighing  8  lb.  or  9 
111.,  hangs  on  a  0.123-in.  steel  rod  about  10  ft.  long  with 
ilouble-diamond  jewel  suspension.  The  bob  of  the  pendulum 
thus  formed  swings  between  two  parallel  oak  jaws,  one 
>tationary  and  the  other  movable.  By  means  of  a  foot-lever 
the  jaws  can  be  opened,  allowing  the  bob  to  swing  freely, 
l)ut  a  light  pressure  on  the  push-button  releases  the  movable 
jaw,  causing  it  to  be  closed  with  force  against  the  bob  by 
two  strong  springs,  and  thus  clamping  the  pendulum  in- 
stantaneously in  its  momentary  position.  A  scale  the  length 
iif  the  pendulum's  path  is  divided  into  five  equal  time  inter- 
vals, each  representing  o.oi  milli-hour  or  o.ooooi  hour. 

When  testing  the  meter,  the  time  of  measurement  taken 
is  o.oi  hour;  hence  the  pendulum  should  complete  just  ten 
double  swings  or  cycles,  returning  to  the  end  of  its  path  at 
the  same  instant  that  the  meter  has  made  the  allotted  num- 
ber of  revolutions.  If  the  weight  stops  at  one  of  the  one- 
fifth  interval  divisions  ahead  of  the  end  position,  the  cor- 
rection factor  would  be  0.99.  If  it  stops  one-fifth  behind, 
the  correction  factor  is  l.oi. 

.\  simple  graphical  method  suffices  for  the  harmonic  di- 
vision of  the  scale.  It  is  only  necessary'  to  erect  a  semi- 
circle on  the  path-length  as  shown,  and  to  divide  this  cir- 
cumference into  the  desired  spaces,  projecting  the  divisions 
onto    the     straight    path.      The   pendulum    should    have   a 


theoretical  length  of  323  cm,  or  10.6  ft.,  measured  to  the 
center  of  gravity  of  the  bob.  The  invention  described  is 
protected  by  United  States  patent  issued  to  Mr.  Knopp  and 
assigned  to  the  Pacific  Gas  &  Electric  Company. 


Improving  a   High-Speed  Engine 

By  W.  H.  Wake.man 

The  valve  gear  on  a  high-speed  directly  connected  en- 
gine, which  runs  at  274  r.p.m.,  being  noisy  on  account  of  lost 
motion  internally,  repairs  were  made  at  the  first  opportu- 
nity. The  piston  valve  of  the  engine,  which  admits  steam  to 
the  cylinder  by  the  middle  and  e.xhaustb  it  past  each  end, 
is  illustrated  in  Fig.  I.  A  hole  cored  through  the  center  of 
this  valve  was  left  as  it  came  from  the  foundry.  Two  nuts 
were  locked  on  the  threaded  valve  stem,  as  shown  at  the 
right  hand ;  the  stem  was  then  inserted  in  the  valve,  and 
two  more  were  locked  at  the  other  end.  No  device  was 
provided  for  holding  these  nuts  in  place. 

It  was  a  difficult  matter  so  to  adjust  the  nuts  that  they 
would  not  bind  on  the  valve  (as  the  stem  must  be  free  to 
move  enough  to  compensate  for  error  in  alignment)  and 
still  prevent  lost  motion  endwise.  A  special  wrench,  neces- 
sary for  this  job  owing  to  the  shape  of  the  valve,  was  not 
supplied  by  the  builders. 

To  overcome  these  objections  the  two  outer  nuts  were  re- 
moved, and  the  stem  drawn  out  of  the  valve.  One  of  the 
inner  nuts  was  securely  pinned  to  the  stem  as  shown  at  2; 
it  will  never  be  necessary  to  turn  this  nut,  as  the  length  of 
the  stem  can  be  adjusted  by  the  threads  shown  at  the  right- 
hand  end.  This  stem,  which  is  ijs  i'l-  i'l  diameter,  was  in- 
serted in  the  valve,  and  the  exact  length  marked  on  it  at  3. 
It  was  again  withdrawn,  put  in  a  lathe  and  the  end  turned 
down  to  J4  in.,  leaving  a  square  shoulder  at  3.  .-X  thread 
was  cut  to  fit  nuts  of  standard  size,  and  a  hole  was  bored 
for  the  cotter  pin  shown. 

I  he  stem  was  inserted  in  the  valve  again,  a  washer  H 
in.  thick  w-as  put  against  the  shoulder,  3,  the  two  nuts  were 
arranged  as  shown,  and  a  cotter  pin  was  employed  to  pre- 
vent them  from  coming  off  in  case  they  should  become 
loosened.  The  stem  can  now  be  moved  sidewise  but 
there  is  no  lost  motion  endwise  and  the  operation  is  en- 
tirely satisfactory.  Later,  when  the  parts  in  contact  become 
worn  enough  to  require  adjustment,  the  stem  will  be  put  in 
;i  lathe  and  a  light  cut  made  on  the  shoulder.  3.  thus  taking 


FIG.    I — REPAIRS   TO   VAI.VE 

out  the  lost  motion;  this  change  will  not  be  required  i 
long  time  as  the  parts  wear  slowly. 

In  order  to  be  able  to  view  the  piston  valve  in  motion  ami 
set  it  while  the  flywheel  was  turned  by  hand,  the  steam 
chest  cover  was  removed.  Fig.  2  shows  three  openings  pro- 
vided solely  for  observation  purpose,  steam  not  being 
allowed    to    pass    through    them  under  normal  conditmr- 


UGUST   2,    I913 


ELECTRICAL     WORLD 


243 


he  admission  valve  is  visible  through  2  and  the  exhaust 
irough  3  and  4.  When  the  steam-chest  cover  was  first 
acked  holes  were  cut  in  the  packing  corresponding  to  the 
penings  shown,  although  no  holes  were  necessary.  This 
rrangement  left  a  comparatively  narrow  strip  of  packing 
etween  the  wide  and  narrow  openings,  and  a  piece  of  this 
rip  was  missing  as  shown  at  5,  and  there   was   a   free 
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FIG.    2 DEFECTIVE    P.-^CKI.XG 

assage  for  steam  to  blow  from  the  live-steam  opening,  2, 
irectly  into  the  e.xhaust  opening,  4,  and  tliencc  into  the  ex- 
aust  pipe. 

After  carefully  removing  all  of  the  old  packing,  use  wa,"^ 
lade  of  a  piece  large  enough  to  cover  the  entire  surface. 
'he  only  holes  cut  in  it  were  round  ones  for  the  studs. 
Lfter  covering  the  outer  surface  with  graphite  it  was  put 
1  place  and  the  cast-iron  cover  was  replaced. 

This  engijie  is  fitted  with  a  cast-iron  baffle  plate  as  illus- 
rated  in  Fig.  3.  It  is  located  between  the  piston-rod  stuf- 
ng  box  and  the  cross-head  to  prevent  water  that  comes 
ut  around  the  rod  when  the  packing  is  getting  old  from 
lixing  with  oil  on  the  upper  and  lower  guides.  The  shal- 
3w  stuffing  box  illustrated  at  2  allowed  a  small  quantity 
f  water  to  pass.  On  the  inward  stroke  the  packing  in  the 
tuffing  box  wiped  water  off  from  the  rod,  and  allowed  it  to 
tickle  down  the  face  of  the  baffle  plate  and  mingle  with  oil 


FIG.   3 REP.^IRS   TO    liAFFLE   PLATE 

n  a  small  reservoir  below  the  lower  guide.  In  order  to 
vercome  the  above-mentioned  objection  a  copper  trough 
•■as  soldered  to  the  plate  as  shown  at  3.  A  hole  was  drilled 
hrough  the  plate,  and  a  brass  tube  was  inserted  on  the  oj)- 
osite  side  to  deliver  the  water  where  it  will  do  no  harm. 
After  the  six  cap  screws  which  hold  this  baffle  plate  in 
|lace  were  removed,  leaving  the  plate  loose  on  the  piston 


rod,  the  flywheel  was  turned  on  another  account.  Just  be- 
fore the  inside  center  was  passed,  the  cross-head  caught 
and  broke  the  baffle  plate  as  indicated  by  the  line  4,  4.  The 
piston  rod  was  unscrewed  from  the  cross-head,  the  plate 
was  removed  and  a  ring  of  wrought  iron  was  put  on  it 
while  hot.  As  the  ring  cooled,  the  broken  parts  were  drawn 
together  perfectly,  the  plate  being  thereby  made  nearly  as 
good  as  when  new  at  very  small  expense. 


Switch  Pull-Rods  in  Tension,  Not  Compression 

The  oil  switches  in  a  certain  substation  had  given  trouble 
ever  since  the  time  of  their  erection.  They  were  operated 
by  long  rod-and-lever  connections  as  shown  in  the  accom- 
panying sketch,  and  the  switches  controlled  a  25,000-volt 
three-phase  line.  The  difficulty  seemed  to  be  that  the 
operators  continually  broke  down  the  castings  of  the 
mechanism,  effecting  automatic  release  from  the  handle. 
Complaint  was  made,  too,  that  the  switches  were  hard  to 
open  and  close. 

.After  investigation  it  was  found  that  the  levers  and  pull- 
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FIGS.     I     AND 


-CORRECT    -\ND     INCORRECT     ARRANGEMENT    OF 
SWITCH    PULL-RODS 


rods  had  been  wrongly  connected,  the  arrangement  being 
such  as  shown  in  Fig.  2,  which  placed  the  long  i-in.  pipe 
in  compression  when  the  switches  were  being  closed.  This 
caused  that  part  to  sag,  jamming  and  blocking  the  mechan- 
ism. The  rods  were  then  overhauled  and  converted  to  the 
arrangement  shown  in  Fig.  i,  a  spring  being  added,  thus 
putting  the  parts  in  tension  during  operation.  Since  this 
change  was  made  the  switches  have  worked  easily  and 
without  further  trouble. 


Meters  on  Open-Delta-Connected  Circuits 

Will  you  kindly  state  what  method  can  be  used  for  metering  the  energy 
consumed  by  a  single-phase  motor  operating  upon  one  phase  of  a  three- 
phase  system,  and  what  is  the  usual  method  of  measuring  energy  supplied 
from    the    secondaries    of    two    open-delta-connected    transformers? 

M.  B.  H. 

The  load  taken  by  a  single-phase  motor  can  be  registered 
on  a  single-phase  meter  without  any  regard  whatever  to 
the  number  of  phases  of  the  supply  system.  The  energy 
delivered  from  the  secondaries  of  two  open-delta-connected 
transformers  in  a  three-phase  system  can  be  properly 
recorded  on  two  meters  having  their  series  coils  connected 
in  two  of  the  wires  and  each  voltage  coil  connected  between 
the  corresponding  lead  and  the  third  lead  of  the  system. 
This  is  the  usual  method  of  measuring  energy  in  a  three- 
phase  system  by  means  of  two  meters.  This  arrangement  of 
meters  measures  the  energy  correctly  under  every  con- 
ceivable conditinn  of  balance  or  unbalance,  high  or  low 
power-factor,  lagging  or  leading  current. 
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Letter  to  the  Editors 

Copper-Clad  Steel  Suit 

To  the  Editors  of  the  Lilcclrical  IVorld: 

Sirs: — In  the  issue  of  the  Electrical  IVorld  of  July  12, 
1913,  on  page  68,  is  an  article  entitled  "Decree  in  Copper- 
Clad  Steel  Infringement  Case,"  which  contains  some 
serious  misstatements  of  fact.  The  statement  is  made  in 
the  first  paragraph  of  the  article  referred  to  that  "the  chief 
contention  in  the  infrigenicnt  case  arose  over  the  question 
whether  the  i)roduct  sold  hy  the  Standard  company  was  one 
in  which  the  copper  covering  was  actually  welded  to  the 
steel  core  or  base,  for  if  such  a  weld  existed,  it  was  argued 
that  the  Colonial  copper-clad  product  clearly  infringed  the 
iMonnot  patent.  No.  893.932,  granted  July  21,  1908,  for  im- 
provements in  copper-clad  iron  and  steel  and  owned  by 
complainants."  Other  statements  in  the  article  are  to  the 
effect  that  because  of  testimony  showing  the  Standard 
company's  product  to  lack  a  welding  of  the  components  the 
bill  was  dismissed. 

The  natural  inference  from  this  statement  is  that  the 
Standard  company's  product,  by  reason  of  some  lack  or 
failure,  is  inferior  to  the  Duplex  company's  product.  Now. 
instead  of  such  a  state  of  affairs  existing,  the  proofs  in  the 
case  show  that  the  Standard  company's  product  is  actually 
superior  to  the  Duplex  company's  product,  and  especially  in 
respect  to  the  intimacy  of  the  union  of  components.  This 
being  so,  it  must  be  plain  that  such  statements  as  are  con- 
tained in  the  article  referred  to  arc  not  only  misleading, 
but  are  such  as  to  work  injury  to  the  Standard  company. 

The  facts  being  as  stated,  two  questions  remained  which 
were  important  in  the  case ;  one  was  whether  the  Standard 
company  infringed  the  Monnot  patent,  and  the  other  was 
whether  the  Monnot  patent  was  a  valid  patent.  The 
Standard  company  is  manufacturing  under  Griffith  patent 
No.  580,344,  granted  in  1897,  eleven  years  before  the  Mon- 
not patent  in  suit  was  granted,  and  the  mere  statement  of 
this  fact  will  afford  some  indication  of  the  weakness  of 
the  claim  that  the  defendant  manufacturing  under  the  Grif- 
fith patent  was  infringing  the  Monnot  patent,  Griffith's 
junior  by  eleven  years. 

The  question  of  weld  entered  into  the  controversy,  but 
the  question  was  not  whether  the  Standard  company's  prod- 
uct revealed  a  weld,  but  whether  it  revealed  a  weld  7uithin 
the  mcamiig  of  the  Monnot  patent  in  suit. 

The  manufacturing  operation  upon  which  the  Monnot 
patent  is  predicated  is  an  operation  which  involves  a  bring- 
insj  together  of  molten  copper  and  solid  steel  and  a  conse- 
quent intermingling  or  alloying  of  copper  and  steel  at  the 
surface  of  contact.  The  Standard  company's  operation  in- 
volves the  bringing  together  of  solid  bodies  of  copper  and 
steel,  the  surfaces  having  been  properly  cleaned  and  pre- 
pared, and  then  the  uniting  of  them  by  heating  and  pres- 
sure, but  at  no  time  in  the  Standard  company's  operation  is 
either  component  melted.  The  result  of  the  Monnot  opera- 
tion is  in  the  Monnot  patent  called  a  weld,  but  manifestly 
it  is  not  a  weld,  it  is  an  alloy  union.  The  union  which  the 
Standard  company  produces  by  heating  and  pressure  is,  on 
the  other  hand,  a  true  weld.  The  question  of  infringement 
turned  on  whether  the  Standard  company's  union  was  a 
weld  xvithin  the  meaning  of  the  Monnot  patent,  and  upon 
that  question  there  could  be  no  uncertainty. 

It  is  said  in  the  article  complained  of  that  it  was  the 
defendant's  expert  who  testified  that  the  Colonial  com- 
pany's operations  could  not  produce  a  true  weld.  This  is 
not  the  case;  the  defendant's  expert  testified  that  in  fol- 
lowing the  Colonial's  operations  a  union  was  produced 
which  was  a  weld,  but  was  not  the  sort  of  a  union  which 
in  the  Monnot  patent  is  called  a  weld. 

It  was  the  complainant's  expert  (and  not  the  defendant's. 
1=   the   article   savs')    who  testified   that   the   Colonial   com- 


pany's operation  could  not  produce  a  weld,  and  when  that 
testimony  was  given  the  witness  was  giving  the  word 
"weld"  the  meaning  with  which  it  is  used  in  the  Monnot 
patent  in  suit. 

Thus  it  will  be  seen  that  the  essential  question  in  the  case 
was  not  whether  or  not  a  weld  existed,  but  whether  or  not 
tile  defendant  was  producing  what  the  patent  in  suit  de- 
scribed, and  this  was  proved  not  to  be  the  case. 

As  was  said  above,  another  serious  question  in  the  case 
was  whether  the  Monnot  patent  was  a  valid  patent ;  and 
manifestly  when  the  complainant  came  into  court  with  a 
motion  to  dismiss  the  bill,  it  was  ready  to  forego  any  chance 
of  success  and  to  pay  the  costs  of  both  parties  to  the  suit 
rather  than  to  run  the  risk  of  a  decision  which  should  de- 
clare its  patent  to  be  invalid. 

So  far  as  the  legal  matters  are  concerned,  the  conclu- 
sion of  this  case  is  a  victory  for  the  defendant,  and  so  far 
as  practical  matters  are  concerned,  the  testimony  in  the 
case  is  that  as  between  the  products  of  the  two  companies, 
the  union  of  the  components  is  in  the  Standard  company's 
product  more  secure  than  in  the  Duplex  company's  product. 

P.  H.  W.  Smith. 

VicepresidenI   Standard    Underground   Cable   Company. 

Pittsburgh,  Pa. 


[The  printed  records  in  the  case  are  very  voluminous, 
there  being  412  pages  for  the  complainant  and  1452  pages 
for  the  defendant.  The  article  referred  to  was  merely  an 
outline  of  the  prominent  features  of  the  official  record, 
being  confined  largely  to  the  decree  of  the  court  and  the 
affidavit  of  the  treasurer  of  the  complainant  compan)'  in 
accordance  with  which  the  decree  was  rendered.  In  view 
of  the  additional  facts  now  brought  forward  it  seems  well 
to  restate  the  decree  of  the  court,  as  follows : 

"Complainant  having  admitted  that  defendant's  product 
referred  to  in  the  proofs  herein  does  not  infringe  the  Mon- 
not patent  in  suit,  No.  893,932,  it  is  ordered,  adjudged  and 
decreed  that  the  bill  of  complaint  herein,  in  so  far  as  it 
is  based  on  alleged  infringement  of  said  patent,  be,  and  the 
same  hereby  is,  dismissed  on  the  ground  that  defendant  has 
not  infringed  said  patent,  and  so  dismissed  with  costs  to 
be  ta.xed." 

Patent  No.  580,344,  issued  to  Mr.  William  Griffith  on 
April  6,  1897.  contained  one  claim,  as  follows: 

"The  herein-described  process  of  uniting  or  welding 
plates  of  metal  of  different  kinds,  which  consists  in  cleasing 
one  of  the  plates  from  scale,  oxide  or  other  impurities, 
then  coating  or  covering  one  or  more  faces  of  this  plate 
with  a  metal  or  an  alloy  thereof  having  a  lower  fusing 
point,  then  applying  to  this  coated  surface  a  plate  of  metal 
or  an  alloy  of  the  same  character  as  the  coating,  but  free 
from  any  coating,  then  applying  heat  to  the  two  plates,  and 
finally  uniting  by  pressure,  substantially  as  described.'' 

Patent  No.  893,932.  issued  to  Mr.  John  F.  Monnot  on 
July  21,  1908,  contained  the  following  two  claims: 

"i.  As  a  new  article  of  manufacture,  a  ferrous  base  hav- 
ing a  weI(lcd-on.  continuous,  poreless,  dense  coating  of  cop- 
per united  therto  by  a  union  resisting  temperature  changes, 
cutting  tools  and  mechanical  stresses,  said  coating  having 
the  properties  of  metal  set  from  a  liquid  state. 

"2.  As  a  new  article  of  manufacture,  an  extended  metal 
article  comprising  a  ferrous  metal  base  and  a  continuous, 
poreless,  dense  coating  of  copper  weld-united  thereto  by  a 
union  resisting  temperature  changes,  cutting  tools  and 
mechanical  stresses,  said  ferrous  base  and  copper  coating 
having  been  extended  together." 

In  the  article  appeared  the  statement  that  the  "expert  for 
the  defendant  had  testified  that  the  process  of  manufac- 
uring  copper-covered  steel  wire  *  *  *  could  not  pro- 
duce a  true  weld."  The  expert  was  Prof.  Albert  Sauveur 
of  Harvard  University,  who  was  called  as  a  witness  for  the 
complainant,  but  testified  as  stated  in  the  course  of  his  ex- 
amination hv  the  defendant's  counsel. — Ens.] 
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Generators,  Motors  and  Transformers 

Brush-Contact  Resistance. — Alfred  Hay^  M.  H.  Bratt 
lnd  J.  M.  Parish. — An  illustrated  account  of  experiments 
n  brush-contact  resistance,  the  main  object  of  which  was 
0  ascertain  how  far  the  brush-contact  drop  is  affected  by 
he  rotation  of  the  commutator.  In  the  method  used  care 
vas  taken  to  eliminate  the  effect  of  emf  in  the  armature 
lue  to  imperfect  commutation.  The  conclusion  is  reached 
hat  the  brush-contact  loss  when  a  machine  is  running  is, 
or  all  practical  purposes,  identical  with  that  which  occurs 
n  a  stationary  armature,  so  that  the  loss  can  be  easily  de- 
ermined  by  measurement  with  the  armature  at  rest.  This 
esult  is  in  agreement  with  that  of  several  other  experi- 
nenters,  but  differs  radically  from  the  results  of  Gratz- 
nuller. — London  Electrician,  July  4,   1913. 

Commutation  Dynamos  and  Motors. — A  note  on  a  recent 
British  patent  (14,236,  1912)  of  M.  Deri.  Sparkless  com- 
nutation  is  obtained  by  arranging  pairs  of  brushes  so  as  to 
irevent  the  armature  coils  from  being  directly  short-cir- 
uited.  The  brushes  for  each  pair  of  poles  are  kept  con- 
lected  to  an  external  circuit  in  which  are  produced 
Iternating  pressures  of  the  frequency  of  commutation.  To 
ffect  this  an  auxiliary  machine  having  coils  inserted  be- 
ween  the  two  brushes  of  every  pair,  and  acted  on  induc- 
ively  by  a  field  energized  from  the  main  circuit,  may  be 
ised  with  or  without  condensers. — London  Elec.  Eng'ing, 
uly  10,  1913. 

Lamps  and  Lighting 
German  Illuminating  Engineering  Society. — E.  War- 
lURG  AND  LiEBENTHAL. — The  official  report  of  the  first  gen- 
ral  meeting  held  in  Leipzig,  May  31,  by  the  Deutsche  Be- 
euchtungstechnische  Gesellschaft.  The  president,  E. 
Varburg,  reported  on  the  negotiations  concerning  the  for- 
iiation  of  an  international  illuminating  engineering  com- 
nittee.  Papers  were  presented  by  Brodhun  on  units  of 
ight,  by  Lummer  on  the  evaporation  temperature  of  carbon 
n  the  arc  lamp,  by  Martens  on  the  reduction  of  light  inten- 
ity  for  photometric  purposes,  by  Lummer  on  a  new  method 
if  determining  the  true  temperature  of  filaments  in  incan- 
lescent  lamps,  and  by  Monasch  on  the  present  inconveni- 
■nces  in  the  rating  of  automobile  lamps.  Abstracts  of  some 
)f  the  papers  will  be  presented  elsewhere  in  the  Digest. — 
'our.  f.  Gasbel.  u.  Wasservers,  July  12,  1913. 

Units  of  Light. — Brodhun. — An  abstract  of  his  paper 
cad  before  the  German  Illuminating  Engineering  Society, 
rhere  seem  to  be  good  prospects  of  using  the  thermo- 
iynamic  black  body  for  defining  the  rational  unit  of  light, 
rhe  author  also  discusses  the  attempts  to  arrive  at  an  abso 
ute  method  of  photometry.  The  scheme  is  to  investigate 
he  distribution  of  energy  in  the  spectrum  of  the  source  of 
ight  to  be  investigated,  to  determine  the  sensibility  curve 
'f  the  human  eye  for  different  wave-lengths  and  to  calcu- 
ate  therefrom  the  distribution  of  light  intensity  in  the 
pectrum,  and  to  arrive  finally  at  the  total  candle-power, 
'everal  difficulties  must  be  overcome  before  this  scheme 
an  be  realized.  There  must  be  an  international  agree- 
lent  as  to  the  sensibility  curve  of  the  average  normal  eye. 
urther,  suitable  apparatus  must  be  devised  and  tested,  and 
nally  an  international  absolute  unit  of  light  must  be  agreed 
pen.  This  means  many  difficulties  to  be  overcome.  A 
impler  problem  which   is  equally  desirable   is  at  present 


ments.  There  was  an  extended  discussion  of  the  possi- 
bilities of  using  the  black  body  as  the  basis  of  a  rational 
unit  of  light.  The  best  ways  of  accomplishing  this  were 
discussed  and  it  was  emphasized  that  the  black  body  should 
be  used  only  in  scientific  laboratories,  while  for  engineer- 
ing purposes  electric  incandescent  lamps  will  be  used  as 
heretofore  as  secondary  standards. — Jour.  f.  Gasbel.  u. 
Wasservers,  July  12,  1913. 

Temperature  of  Filaments  in  Incandescent  Lamps. — 
Lummer. — An  abstract  of  a  paper  read  before  the  German 
Illuminating  Engineering  Society  on  a  new  method  of  de- 
termining the  true  temperature  of  the  filaments  in  incan- 
descent lamps.  If  the  law  for  the  total  radiation  is  known 
for  a  substance  and  the  radiation  constant  is  also  known 
in  absolute  units,  it  is  possible  to  determine  from  the 
Joulean  heat  the  true  temperature  of  a  filament  of  given 
surface,  if  the  total  electrical  energy  supplied  to  the  fila- 
ment is  changed  into  radiation.  For  the  absolute  black 
body  and  for  bright  platinum  the  radiation  laws  are  ex- 
actly known.  For  other  metals  the  theory  of  Aschkinass 
must  be  employed.  The  authors  have  made  experiments 
with  platinum  filaments  and  discuss  in  this  paper  the  vari- 
ous assumptions  made  in  this  method. — Jour.  f.  Gasbel.  u. 
Wasservers,  July  12,   1913. 

Reduction  of  Light  for  Photometric  Purposes. — Mar- 
tens.— An  abstract  of  a  paper  read  before  the  German 
Illuminating  Engineering  Society.  If  the  light  used  for 
illuminating  the  surface  under  test  is  reduced  by  screen- 
ing off  a  certain  portion  of  it  by  placing  in  the  path  of  the 
light  a  non-transparent  disk  with  an  open  sector  the  angle 
of  which  may  be  varied,  the  light  will  be  reduced  properly, 
but  no  uniform  illumination  of  the  surface  is  obtained  if 
the  disk  is  stationary,  The  author,  therefore,  lets  the 
light  passing  through  the  sector  in  the  disk  pass  into  an 
Ulbricht  sphere  the  white  inner  surface  of  which  is  uni- 
formly illuminated  by  reflection  as  far  as  it  is  not  illumi- 
nated directly  by  the  incident  light.  To  complete  the  ar- 
rangement so  as  to  have  a  portable  photometer  for  white 
light,  a  white  ring  surface  is  provided  on  the  outside  of  the 
sphere  with  an  opening  through  which  the  observer  looks 
into  the  sphere.  The  observer  looks  at  the  white  ring  with 
the  hole  in  it  and  changes  the  angle  of  the  sector  until  to 
the  eye  the  hole  in  the  ring  disappears.  This  gives  a  meas- 
urement of  the  light  by  which  the  white  surface  with  the 
hole  in  it  is  illuminated. — Jour.  f.  Gasbel.  u.  Wasservers, 
July  12,   1913. 

Searchlight. — Goerges. — An  illustrated  abstract  of  a 
paper  read  before  the  Dresden  Electrical  Society.  The 
author  describes  tests  of  a  searchlamp  with  a  mirror  of 
600  mm  diameter  and  260  mm  focus,  the  arc  lamp  being 
operated  normally  at  80  amp  and  being  provided  with  hori- 
zontal carbons.  The  searchlamp  was  tested  in  an  inside 
room  at  85  volts  and  80  amp,  100  amp  and  120  amp,  with 
carbons  of  different  manufacture  and  of  different  diam- 
eters. With  highest  concentration  of  the  light  the  maxi- 
mum illumination  obtained  was  850,000  lux.  The  author 
sees  no  reason  why  even  searchlamps  of  largest  size  can- 
not be  tested  in  inside  rooms  of  sufficient  dimensions.  Tests 
of  searchlamps  in  the  free  air  over  long  distances  will 
always  yield  uncertain  results  because  tlie  transparency  of 
the  air  varies  greatly. — Elek.  Zeit..  July  3,  1913. 
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— GEokiiE  13.  BUKNSIDE. —  llie  iiK-tlKjiJ  ilescnbcd  (lepends  for 
its  success  upon  the  cooling  of  the  conchictor  and  the  sur- 
rounding glass  in  such  a  way  that  considerable  local  dif- 
ferences of  temperature  are  avoided.  Perfect  seals  may  be 
etTected  between  the  more  easily  oxidizable  metals,  such  as 
copper  or  iron,  and  glasses  having  comparatively  low  fusion 
points,  such  as  German  and  lead  glasses,  and,  further,  be- 
tween such  metals  as  platinum  and  materials  having  higher 
fusion  points,  such  as  Jena  glass  and  fused  quartz.  First, 
the  electrical  conductor  is  inserted  through  an  aperture  or 
passage  in  the  glass.  The  glass  around  the  conductor  is 
then  strongly  heated  by  means  of  a  blow-pipe  flame  until 
perfect  cohesion  has  been  attained  between  the  glass  and 
the  conductor.  The  seal  is  at  this  point  taken  out  of  the 
flame,  and  when  it  reaches  the  temperature  corresponding 
to  a  dull  red  heat  the  leading-in  wire  and  the  glass  sur- 
rounding it  are  cooled  by  several  immersions  in  a  special 
bath.  The  bath  may  consist  of  sperm  or  other  oil,  wax  or 
fat;  it  is  advisable  that  the  cooling  bath  should  be  previ- 
ously warmed  slightly.  Each  immersion  should  last  about 
two  or  three  seconds.  The  depth  of  immersion  is  increased 
with  each  consecutive  dip  until  the  seal  is  completely  cooled 
out.  In  practice  it  has  been  found  very  convenient  to  cool 
the  seal  by  bringing  a  small  vessel  of  oil  up  around  it  and 
applying  this  small  cooling  bath  in  the  manner  just  de- 
scribed. If  desired,  the  conductor  may  be  coated  previous 
to  the  sealing-in  process,  or  the  sealing-in  process  may 
take   place   in    an    atmosphere   of   hydrogen   or   other    inert 


FU;S.     I,    2    ANU    3 HERMETICALLY    SEALED    CONDUCTOKS 

gas,  in  order  to  prevent  oxidation.  It  the  conductor  is  re- 
quired to  carry  a  current  of  not  more  than  15  amp,  it  may 
consist  of  a  solid  wire  of  circular  cross-section.  If.  how- 
ever, the  current  to  be  carried  exceeds  15  amp,  the  con- 
ductor should  be  tubular,  and  it  may  be  subsequently  filled 
with  an  electrically  conducting  substance.  With  ("icrman 
and  lead  glasses,  conductors  of  copper,  nickel,  platinum, 
etc.,  may  be  used,  but  with  Jena  glass  and  fused  quartz  it 
is  necessary  to  employ  platinum.  In  the  accompanying 
drawings  Figs,  i,  2  and  3  represent  seals  made  according  to 
this  method.  Fig.  i  shows  a  seal  of  German  or  lead  glass 
A,  and  a  wire  B  of  copper  or  some  other  metal.  In  Figs.  2 
and  3  the  electrical  conductor  B  is  of  tubular  form;  the 
tube  is  shown  closed  at  one  end.  It  is  advisable  to  use  the 
tubular  form  of  conductor  when  the  method  is  applied  to 
the  construction  of  mercury-vapor  lamps  and  vapor  recti- 
fiers; the  tubular  shell  B  should  be  made  of  a  substance  such 
as  platinum,  which  does  not  form  an  amalgam ;  it  thus  acts 
as  a  protecting  cover  to  the  plug  of  better-conducting 
material  D,  which  is  chemically  acted  upon  by  mercury. 
In  the  diagrams  C  represents  the  portion  of  the  seal  which 
is  ultimately  immersed  in  the  cooling  bath  during  the 
process  of  making  the  seal.  The  explanation  of  the  suc- 
cess of  the  method  is  that  the  temperatures  at  <i  and  c 
are  approximately  equal  and  if  there  were  any  ditiference  of 
temperature  at  a  and  c  it  would  be  such  that  the  glass  would 
not  contract  away  from  the  conductor. — London  Elec- 
trician, July  4,  1913. 
Joining  Tungsten  to  Cof>hcr.—.\  note  on  a  recent  British 


patent  (10,338,  1912;  of  the  Hrili.sh  Thonison-llouston 
Company  and  the  General  lilcctric  Company  of  this  coun- 
try, 'i'he  copper  is  purified  by  treating  at  a  temperature 
considerably  above  its  melting  point  with  an  oxidizing 
boron  compound,  and  then  melted  or  cast  in  contact  with 
the  tungsten. — London  Elec.  ling'ing.  July  10,  1913. 

Generation,  Transmission  and  Distribution 

Distribution  of  Energy  Over  Extended  Districts. — G. 
Klinge.viierg. — A  continuation  of  his  illustrated  paper  on 
the  fundamental  principles  of  distribution  of  electrical 
energy  over  extended  districts.  In  the  present  instalment 
the  design  of  the  insulators,  pole  construction  and  other  de- 
tails of  transmission  lines  are  discussed. — Elek.  Zeit.,  July 

3.   1913- 

Corona  Losses. — Goerges. — An  abstract  of  a  paper  read 
before  the  Dresden  Electrical  Society  on  the  principles  and 
the  measurement  of  corona  losses.  In  the  Lauchhammer- 
Riesa-Groeba  three-phase  line,  consisting  of  three  seven- 
strand  cables,  each  of  6  sq.  mm.  the  corona  losses  are  2.2 
kw  per  kilometer  at  100,000  volts  and  8.5  kw  per  kilometer 
at  110,000  volts.  E.xperimental  measurements  of  corona 
losses  in  an  artificial  high-tension  line  have  been  made  and 
are  being  continued  in  the  electrical  laboratory  of  the  In- 
stitute of  Technology  of  Dresden. — Elek.  Zeit.,  July  3,  1913. 

Rolling  Mill. — C.  Hahn. — A  long  illustrated  article  on  a 
reversible  rolling  mill  arranged  according  to  the  Ilgner- 
I.eonard  principle.  The  results  of  extended  careful  tests 
of  energy  consumption  are  given. — Elek.  Zeit.,  July  3  and 

10.  1913. 

Traction 
Multiple-Unit  Control. — An  illustrated  account  01  uic 
I'hury  system  of  control  for  multiple-unit  trains.  The  nor- 
mal controllers  on  the  different  cars  are  utilized  and  their 
simultaneous  action  is  obtained  by  means  of  small  electric 
motors  wound  for  a  low  pressure.  Regulators  are  employed 
which  work  the  controllers,  and  the  current  from  a  battery 
of  about  eighteen  cells  is  used.  These  regulators  are  placed 
on  the  platforms  of  the  coaches.  The  number  of  conduc- 
tors between  coaches  is  only  three ;  they  carry  small  cur- 
rents of  about  1.6  amp.  and  the  pressure  between  conductors 
and  earth  is  only  from  36  volts  to  46  volts.  The  system  is, 
being  used  in  France. — London  Electrician,  July  4.  1913.  1 
Electric  Vehicles. — D.  S.  Martin. — .\n  article  on  fur- 
ther progress  in  the  development  of  the  electric  vehicle 
business  in  the  United  States. — London  Illcc.  Rci-ieic.  TnU 

11.  1913. 

Installations,  Systems  and  Appliances 
Oil  Engines  in  Small  Central  Stations. — An  illustrated 
description  of  the  Epsom  electricity  works  in  England, 
where  two  small  steam  sets  of  35  kw  and  75  kw  have  re- 
cently been  replaced  by  a  Diesel  engine  of  300  hp.  The  ex- 
haust gases  from  the  engine  pass  into  the  flue  of  one  of 
the  existing  steam  boilers.  This  boiler  is  of  the  dry-back 
semi-marine  type  and  has  an  evaporative  capacity  of  6000 
lb.  per  hour  with  cold  feed.  With  the  Diesel  engine  run- 
ning at  about  three-quarters  load,  sufficient  heat  is  obtained 
from  the  exhaust  gases  which  leave  the  cylinder  at  about 
750  deg.  Fahr.  to  evaporate  500  lb.  or  600  lb.  per  hour,  anil 
to  keep  steam  at  a  pressure  of  about  50  lb.  per  square  inrl- 
— London  Electrician.  July  11.  1913. 

Wires,  Wiring  and  Conduits 
Laying  Single-Phase  Mains  in  Iron  Pipes. — L.  Bloch.— 
A  translation  in  abstract  of  the  author's  recent  German 
paper  in  which  he  points  out  that  when  single-phase  cables 
are  laid  singly  in  iron  pipes  serious  troubles  are  likely  to 
arise  if  the  currents  exceed  50  amp,  and  even  at  lower 
limits.  The  most  notable  effect  is  seen  in  a  rise  in  tempera- 
ture, added  to  which  the  voltage  drops  and  the  loss  in  watt? 
may  have  a  serious  effect  on  the  satisfactory  working  of  thi 
installation. — London  Electrician.  July  4.  1913. 

Submarine    Poivcr    Transmission    Cable. — .\n    illustrate' 
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article  on  two  submarine  high-tension  cables  laid  from  the 
Stralsund  power  station  in  Germany  through  Stralsund  Bay 
to  the  island  of  Ruegen.  The  working  pressure  is  15,000 
volts,  the  copper  cross-section  3  sq.  mm  by  35  sq.  mm  ;  the 
number  of  cores  three;  the  insulation  impregnated  paper; 
the  protection  lead  sheathing  and  armor  of  round  iron 
wires.  The  cable  is  in  two  sections  of  335  ni  and  1350  m 
respectively.  After  laying  the  Stralsund-Kuegen  cable,  two 
rabies,  each  430  m  in  length,  of  the  same  design  were  in- 
stalled from  the  Wittow  Ferry  to  the  peninsula  of  Wittow 
Dn  the  island  of  Ruegen.  The  laying  of  these  cables  is  de- 
icribed    in    some    detail. — London    Elec.  Revieiv,  July   11, 

'913- 

Elect  rophysics  and  Magnetism 

Radiation  Pressure. — Gilbert  D.  West. — An  abstract  of 
1  (British)  Physical  Society  paper.  The  pressure  of  the 
■adiation  emitted  by  a  carbon-filament  lamp  at  a  distance  of 
I  few  centimeters  is  sufficient  to  cause  a  microscopically 
Tieasurable  deflection  of  the  end  of  a  suspended  strip  of  gold 
)r  aluminum  foil,  and  by  this  means  the  radiation  pressure 
;an  be  calculated,  knowing  the  weight  of  the  strip.  The  re- 
sults agree  to  within  about  10  per  cent  with  the  energy 
rontent  per  cubic  centimeter  as  measured  by  the  initial  rate 
)f  rise  of  temperature  of  a  copper  plate  exposed  to  the 
•adiation.  The  best  results  are  obtained  by  working  in  an 
itmosphere  of  hydrogen  of  i  cm  to  2  cm  pressure,  but  good 
■esults  are  obtained  with  hydrogen  at  atmospheric  pressure. 
\ir  at  I  cm  to  2  cm  pressure  also  gives  good  results.  The 
nethod  involves  no  laborious  adjustments,  and  the  appa- 
atus  is  not  seriously  affected  by  vibration.- — London  Elcc- 
rician,  July  4,  1913. 

Tinfoil  Contact  with  Dielectrics. — G.  E.  Bairsto. — An 
ibstract  of  a  (British)  Physical  Society  paper  in  which  the 
luthor  describes  some  experiments  showing  how  the  accu- 
acy  of  the  different  kinds  of  electrical  measurements  made 
in  condensers  is  influenced  by  the  use  of  imperfect  tinfoil 
:ontacts. — London  Electrician,  July  4,   1913. 

Electrochemistry  and  Batteries 

Pinch-Effect  Furnace.— Carl  Hering. — An  illustrated 
ibstract  of  his  Faraday  Society  lecture  in  which  he  demon- 
trated  his  pinch-eft'ect  furnace  with  a  small  model  used  for 
nelting  lead  and  showing  the  rapid  circulation  of  the  molten 
fad. — London  Elec.  Rcviezv,  July  11,  1913. 

Units,  Measurements,  and  Instruments 

Cable  Testing  Plant. — Leon  Lichtenstein. — A  pro- 
'usely  illustrated  description  of  the  laboratory  and  testing 
ilant  of  the  new   cable  works   of  the   Sietnens-Schuckert 

ompany.  For  the  testing  of  the  cables  a  40,000-volt  test- 
ng  plant  and  an  80.000-volt  testing  plant  are  provided, 
vhile  space  is  left  for  a  120,000-volt  plant  to  be  erected 
ater.  The  high-tension  laboratory  contains  two  trans- 
formers, one  for  400,000  and  the  other  for  200,000  volts 
vith  accessories.  The  equipment  of  the  testing  plant  and 
he  laboratory  is  described  in  detail  and  profusely  illus- 
rated.— £/.c^.  Kraftbct.  u.  Balinen.  June  4,  1913. 

Effect  of  Selenium  as  a  Detector  of  Light. — E.  E.  Four- 
^lER  d'Albe. — A  brief  note  on  a  recent  Royal  Society 
)aper.  The  author  remarks  that  the  efficiency  of  a  selenium 
ireparation  used  as  a  detector  of  light  is  defined  as  the 
imount  of  additional  conductivity  imparted  to  it  by  the 
init  of  incident  light.  It  is  best  stated  in  "micromhos"  per 
umen.  Since  many  factors  affect  the  efficiency  of  a  given 
elenium  bridge,  standard  conditions  are  chosen,  chief 
imong  them  being  an  illumination  of  one  lux.  The  law  of 
ight  action  is  studied,  and  the  total  effect  is  shown  to  be 
iroportional  to  the  square  root  of  the  incident  energy,  while 
he  instantaneous  effect  is  proportional  to  the  energy.  This 
s  verified  down  to  an  illumination  of  o.ooooi  mctcr-canclle. 
t  IS  shown  that  selenium  is  the  most  eflScient  light  detector 
:nown.  that  it  is  capable  of  discriminating  minute  differ- 
nrps  nf  li,n^:nn..»   :„i :....   r-_  1 j    .1-    " •.  r   ,, 


eye,  and  that  with  suitable  means  of  detecting  minute  cur- 
rents, it  should  oft'er  a  means  of  testing  the  quanta  theory 
of  light  by  direct  experiment. — London  Electrician,  July 
II,  1913- 

Precision  Resistors. — K.  W.  Wagner  and  A.  Wert- 
heimer. — The  conclusion  of  their  illustrated  paper  on  the 
construction  of  precision  resistors  for  high-frequency  al- 
ternating current  at  the  Reichsanstalt.  The  authors  show 
how  the  time  constants  of  the  resistors  can  be  reduced  to 
a  small  fraction  of  their  former  value  by  a  suitable  ar- 
rangement of  the  winding.  In  the  present  instalment  they 
give  details  of  construction  of  coils  for  700  ohms,  200,  100, 
70,  20,  10,  i.o.  0.1  and  o.io  ohms. — Elek  Zeit.,  June  5,1913. 

Ballistic  Galvanometer. — T.  J.  I'a.  Bromwich. — The 
author  gives  the  mathematical  theory  of  the  oscillations  of 
the  needle  in  a  ballistic  galvanometer  and  shows  that  the 
usual  formula  is  only  approximate ;  a  more  exact  formula 
is  given  by  the  author. — Philos.  Mag.,  July,  1913. 

Calculation  of  Electromagnets. — G.  Schlee. — In  a  con- 
tinuation of  his  serial  on  electromechanical  calculations 
the  author  gives  an  outline  of  the  calculation  of  electro- 
magnets with  a  numerical  illustration. — Zeit.  f.  Feinmccha- 
nik,  April  5,  1913. 

Oscillographic  Demonstrations  of  Damped  Oscillations. 
— G.  Meller  and  M.  Pozaryski. — An  illustrated  descrip- 
tion of  a  method  of  demonstrating  in  the  lecture  room 
damped  oscillations  by  means  of  the  oscillograph.  Curves 
are  given  of  condenser  discharges  and  of  the  damped 
oscillations  in  two  coupled  circuits. — Elek.  Zeit.,  June   19, 

1913- 

Telegraphy,  Telephony  and  Signals 

French  Wireless  Telegraphy  Apparatus. — An  illustrated 
description  of  various  French  wireless  telegraph  apparatus 
shown  at  the  Eiffel  Tower  at  the  recent  visit  of  the 
(British)  Institution  of  Electrical  Engineers  to  Paris.  The 
Magunna  oscillating-current  generator  is  first  described. 
The  Magunna  generator  is  based  on  the  employment  of 
tuning  forks,  which  are  kept  in  continuous  vibration  like 
the  interrupter  of  an  induction  coil.  These  electrical 
tuning  forks  in  the  present  case  are  used  as  a  converter  of 
continuous  into  oscillating  isochronous  current,  and  have  so 
far  been  improved  that  they  are  now  capable  of  breaking 
and  converting  a  continuous  current  of  5  amp  at  220  volts 
into  alternating  current  of  a  frequency  of  about  375  cycles 
which  remains  quite  constant.  The  tuning  fork  is  kept  in 
continuous  vibration  by  putting  one  of  its  branches  in  con- 
tact with  a  belt,  which  runs,  as  it  were,  against  the  edge  of 
the  prong-end  so  that  it  is  displaced.  For  this  purpose  two 
pulleys,  driven  by  vertical  shafts,  carry  an  endless  belt  and 
arc  driven  by  a  0.025-hp  electric  motor.  A  tuning  fork 
fixed  rigidly  on  a  support  is  placed  in  contact  with  the  belt 


FIG.    4 TUNING    FORK    IN     CONTACT    WITH     I'.ELT 

when  it  is  at  rest  as  shown  in  Fig.  4.  The  tension  of  the 
belt  may  be  regulated  by  displacing  one  of  the  pulleys. 
When  the  belt  is  in  movement  the  tuning  fork  begins  to 
vibrate,  making  and  breaking  contact  on  the  free  leg,  as 
shown  in  the  diagram.  The  tuning  fork,  the  primary  of 
the  transformer  and  the  Morse  key  are  connected  in  series 
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across  the  terminals  of  the  vibrator,  and  so  suppresses  the 
spark  at  the  moment  of  breaking.  The  frequency  of  the 
current  thus  obtained  is  equal  to  that  of  the  tuning  fork,  and 
is,  moreover,  rigorously  constant  and  independent  of  the 
speed  of  the  belt.  The  standard  type  of  this  apparatus  gives 
two  frequencies,  namely,  320  cycles  and  380  cycles,  the  fre- 
quency of  the  note  being  double.    One  or  the  other  of  these 


FIG.     5 SINGLE-WAVE    OSCILLATOR 

two  notes  can  be  obtained  by  simply  altering  a  single-pole 
switch.  The  system  of  the  Societe  Franqaise  Radio- 
Telegraphique,  in  use  at  the  Eiffel  Tower,  is  next  described. 
One  of  the  essential  points  of  the  system  is  what  is  termed 
a  single-wave  oscillator.  The  ordinary  methods  of  coupling 
give  rise  to  two  waves  in  the  antenna,  and  these  can  only  be 
reduced  to  a  single  wave  by  weakening  the  coupling  to  an 
impracticable  extent.  The  oscillator  that  is  used  consists 
of  the  primary  and  secondary  windings  set  at  right  angles 
to  one  another  as  seen  in  the  illustration.  Fig.  5,  the  two 
windings  being  connected  together  rigidly.  It  is  claimed 
that  by  this  arrangement  the  whole  system  o.scilIates  with  a 
single  frequency  whatever  the  degree  of  coupling. — London 
Electrician,  July  11,  1913. 

Printing  Telegraph. — An  illustrated  article  on  the  new 
Siemens  automatic  high-speed  printing  telegraph  which  is 
a  machine  telegraph  with  automatic  tape  transmission. 
— London  Electrician,  July  11,  1913. 

Telephone  Exchange. — K.  Buttler. — .'\n  illustrated  de- 
scription of  the  equipment  of  the  new  telephone  exchange 
"Wilhelm"  in  Charlottenburg  near  Berlin.  The  central- 
battery  system  with  Ericson  connections  is  employed. — 
Elek.  Zeit.,  June  26  and  July  3,  1913. 

Miscellaneous 

Kek'in  Memorial. — Notes  on  the  Kelvin  memorial  in 
Westminster  Abbey,  where  the  Kelvin  window  is  to  be 
dedicated.  This  memorial  has  been  subscribed  for  by 
British  and  American  engineers. — London  Electrician,  July 
II,  1913. 

Electric  Accidents. — An  account  of  the  annual  report  by 
G.  Scott  Ram,  the  electrical  inspector  of  factories  in 
Great  Britain.  From  a  table  of  accidents  in  British  elec- 
tric stations  and  substations  in  191 2  it  appears  that  there 
were  371  non-electricnl  accidents,  of  which  eleven  were 
fatal,  and  seventy-four  electrical  accidents,  of  which  four 
were  fatal.  In  factories  other  than  electrical  stations  there 
were  283  accidents,  of  which  fifteen  were  fatal.  The  rea- 
sons of  the  diflFerent  electrical  accidents  are  analv7pH      Of 


the  eighteen  fatalities  directly  due  to  electric  shock,  five 
were  on  high-pressure  or  extra-high-pressure  alternating, 
current  systems.  Ten  were  on  medium-pressure  alternating 
systems ;  si.x  of  these  were  from  shock  to  earth  on  three- 
phase  systems  of  which  the  pressure  between  phases  was  440 
volts  or  less,  and,  as  the  neutral  point  was  earthed  in  prob- 
ably each  case,  the  pressure  received  would  not  exceed  350 
volts  in  any  instance.  One  was  from  a  200-volt  single- 
phase  system.  Of  the  two  on  direct-current  systems,  one 
was  on  a  460-volt  three-wire  system,  but  not  having  the 
middle  wire  earthed,  and  the  other  on  a  220-volt  two-wire 
system.  In  only  nine  cases  is  it  clear  that  any  attempt  was 
made  to  resuscitate  the  victim  by  means  of  artificial  respi- 
ration. In  several  it  certainly  was  not  attempted.  The  in- 
spector emphasizes  the  importance  of  resorting  to  artificial 
respiration  immediately  and  not  desisting  even  should  a 
doctor  pronounce  the  victim  to  be  dead. — London  Elec- 
trician, July  4,  1913. 

Electric  Shock. — H.  Gerbis. — .\  paper  on  the  effect  of 
electric  shock  on  the  human  body,  with  advice  as  to  the 
first  help  in  case  of  electrical  accidents. — Elek.  Zeit.,  July 
3.  1913- 


Book  Reviews 


Engineering  Valuation  of  Public  Utilities  and  Fac- 
tories. By  Horatio  A.  Foster.  New  York:  D.  Van 
Nostrand  Company.  332  pages.  Price.  $3. 
An  excellent  treatise  on  theory  and  practice  in  the  mak- 
ing of  engineering  valuations,  as  applied  to  public  utilities, 
railroads  and  industries.  The  author  appears  to  have  been 
inspired  by  an  effort  to  present  both  sides  of  controversial 
questions.  There  are  fifteen  chapters,  dealing  with  defini- 
tions of  value,  purposes  of  valuation,  directions  and  instruc- 
tions for  valuing  tangible  property,  numerous  forms  for 
use  in  such  work,  cost  of  valuation,  good  will  and  going 
value,  depreciation,  amortization,  handling  depreciation 
funds,  appreciation,  franchises,  capitalization,  public  utility 
control,  court  decisions  and  a  short  bibliography.  The 
chapter  on  forms  will  be  very  helpful  to  engineers  in  this 
field  of  work.  Perhaps  the  chapter  on  depreciation  is  the 
most  noteworthy  of  all,  especially  in  its  quotation  of  depre- 
ciation rates  allowed  by  various  authorities.  Among  the 
leading  decisions  presented  are  the  Consolidated  Gas  case, 
the  Knoxville  Water  case,  and  the  Kansas  City  Water- 
works case,  which  are  given  in  full. 


The   Regulation    of   Municipal   Utilities.     Edited   byi 
Clyde  Lyndon  King.    New  York:    D.  Appleton  &  Com- 1 
pany.    391  pages.    Price,  $1.50. 
A.    collection    of    monographs    on    utility    regulation    by 
numerous  authorities,  with  introductory  discussions  by  the 
editor,   forming  an   addition    to    the    National    Municipal 
League  Series.    Some  fifteen  papers  are  classed  under  three 
divisions — regulation  through  franchise,  through  municipal 
commissions,  and  through  state  commissions.    In  discussing 
first  the  question  of  municipal  ownership  versus  regulation, 
the   editor   argues   that    the   tendency   toward   the    former 
should  be  checked  only  in  case  thorough-going  regulation 
is  accepted.     The  chapter  on  conclusions  recommends  the 
creation  of  public  utility  commissions  with  full  and  com- 
plete regulative  powers,  that  such  commissions  be  isolated 
and   conspicuously   responsible,   that   such   commissions  b< 
state-wide  and  supplemented  in  large  cities  by  subordinaK 
urban   commissions,   that   franchises  should  be  very  care- 
fully drawn  so  as  to  conserve  the  public  interest  and  author 
ity,  and  that  provision   should   be   included   for  municipa 
ownership  and  operation  in  new  regulatory  laws.    Regardet 
from  the  broad  standpoint  of  public  welfare  the  main  con 
elusions  seem  to  be  sound,  particularly  the  view  that  niunici 
pal  operation  is  an  acceptable  alternative  only  in  the  ever 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Selector  Switch  for  Restoring  Series  Circuits 

In  a  series  circuit  such  as  used  for  street-car  lighting  if 
one  lamp  burns  out  the  whole  series  is  left  in  darkness.  To 
find  which  lamp  is  burned  out  it  is  usually  necessary  to  test 
out  successively  each  lamp  and  socket  until  the  right  one  is 
found.     The  selector  switch  illustrated  herewith  solves  the 


plug  halves  together.  A  friction-wiping  contact  independ- 
ent of  the  locking  latch  makes  electrical  connection  with  the 
screw  shell. 

The  plug  is  sent  out  with  the  screw  shell  in  place  but  not 
locked  so  that  it  is  only  necessary  to  unscrew  the  shell  and 
wire  the  plug,  after  which  the  halves  are  placed  together 
and  the  shell  screwed  on  until  locked.  If  it  is  desired  to 
unlock  it  at  any  time,  a  penknife  or  screwdriver  can  be 
used  to  press  down  the  latch  to  permit  unscrewing  the  shell. 

Black  heat-resisting  thermoplax  is  used  for  the  body  of 
the  plug.  The  smallness  of  the  plug  makes  it  at  once  suit- 
able for  a  great  variety  of  uses  for  which  separable  cap 
plugs  are  not  required.  A  reducing  bushing  is  provided  so 
that  ordinary,  reinforced  or  silk  cord  may  be  used. 


WIRING    DIAGRAM    FOR    SERIES    LAMPS 


difficulty  by  quickly  throwing  into  circuit  a  sixth  lamp  to 
take  the  place  of  the  one  burned  out.  The  only  manipu- 
lation required  is  the  turning  of  a  knob  until  the  lamps 
light.  The  selector  switch  "feels"  for  the  difficulty  and  im- 
mediately remedies  it.  A  device  of  this  kind  is  especially 
applicable  with  the  modern  tendency  toward  the  use  of  a 
single  circuit  of  large-size  high-efficiency  units  for  car  light- 
ing. The  switch  described  is  made  by  the  Nichols-Lintern 
Company,  8404  Lorain  Avenue,  Cleveland,  Ohio. 


Split  Attachment  Plug 

The  saving  of  time  in  wiring  the  split  attachment  plug 
now  being  marketed  by  the  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  is  of  importance  to  the  manufacturer 
using  many  plugs  with  his  product.  While  having  the  ap- 
pearance of  a  solid  plug,  this  device  separates  into  halves 
to  facilitate  wiring.    Removing  the  screw  shell  of  the  plug 


DETAILS  OF   PLUG 

allows  it  to  be  separated  into  two  halves,  thereby  exposing 
the  binding  screws  for  securing  the  cord.  Unlike  solid 
plugs  there  is  a  large  space  for  the  knot.  The  bottom  of 
the  screw  shell  has  a  large  number  of  crescent-shaped  per- 
forations, one  of  which  when  the  shell  is  screwed  in  place 
engages  with  a  latch,  securely  locking  the  shell  in  place, 
preventing  it  from  being  turned  backward  and  holding  the 


A  Telephonic  Fire-Alarm  System 

Ephrata,  Pa.,  a  thriving  industrial  community  of  approxi- 
mately 4000  inhabitants,  recently  completed  the  installation 
of  a  telephonic  fire-alarm  system.  The  equipment  consists 
of  eighteen  fire-alarm  telephone  stations  and  a  switchboard 
for  headquarters.  The  telephones  are  of  the  iron-box  type 
with  double-door  construction,  especially  adapted  to  out-of- 
door  service.  The  outer  door  is  kept  locked  and  contains 
a  key  placed  behind  a  glass  window,  which  must  be  broken 
before  the  key  can  be  removed  and  the  door  opened.  The 
outer  door  protects  the  talking  apparatus  and  when  opened 
exposes  to  view  only  the  receiver  and  transmitter.  These 
instruments  in  turn  are  mounted  on  an  inner  door,  which 
can  be  opened  only  by  a  special  key  and  protects  the  auxili- 
ary apparatus.  This  double-door  construction,  combined 
with  the  thorough  moisture-proofing  treatment  given  to  the 
various  metal  parts  and  pieces  of  apparatus,  renders  the 
telephone  dust-proof,  moisture-proof  and  weather-proof. 

The  switchboard  is  of  the  sectional-unit  lamp-signal  type, 
operating  from  a  central  battery.  The  present  board  is 
arranged   for  a  maximum  of  twenty  stations,  but   as  the 


OUT-DOOR    TELEPHONE    STATION 

number  of  these  increases  new  line  sections  may  be  added. 
When  an  alarm  is  sent  in  and  the  telephone  receiver  at  the 
first-alarm  station  taken  off  the  hook,  a  lamp,  which  is 
numbered  to  correspond  with  the  station,  lights  in  the  face 
of  the  switchboard  and  indicates  which  box  is  calling.  As- 
sociated with  all  the  line  signals  is  a  l2-in.  gong,  which 
starts  ringing  whenever  one  of  the  signal  lamps  lights. 
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As  it  may  happen  thai  the  person  sending  in  the  alarm 
becomes  loo  excited  to  give  explicit  directions,  or  else  hangs 
up  the  receiver  without  having  given  any  directions  at  all, 
the  circuits  arc  arranged  so  that  the  lamp  signal  remains 
lighted  and  the  gong  continues  to  ring  until  the  switchboard 
attendant  plugs  into  the  jack  associated  with  the  line  lamp, 
thus  extinguishing  the  lamp  and  stopping  the  gong.  This 
circuit  arrangement  makes  it  possible  for  the  attendant  to 
know  at  all  times  which  box  has  called.  The  telephones 
and  switchboard  were  furnished  by  the  Western  Electric 
Company,  Chicago,  III. 


Valveless  Gas  Eng^ine 

Realizing  that  a  large  percentage  of  gas-engine  troubles 
can  be  traced  to  the  valves,  the  Producers'  Supply  Com- 
pany, of  Franklin,  Pa.,  has  developed  a  valveless  gas  engine. 
The  cylinders  of  this  engine  arc  the  three-port  type  and  are 
made  heavy  enough  to  withstand  several  reborings.  Trunk- 
type  pistons  with  an  improved  design  of  piston  ring  are 
used.  The  throttling  governor  shown  in  the  accompany- 
ing illustration  is  belt-driven  and  is  provided  with  a  device 
in  the  shape  of  an  idler  pulley  and  lever  which  will  throttle 


V.\I,VELESS   GAS  ENGINE 

the  gas  supply  and  stop  the  engine  in  case  the  governor 
belt  should  break.  The  engine  may  be  equipped  with  either 
electric  or  hot-tube  ignition,  but  the  manufacturer  recom- 
mends the  electric  ignition  as  much  more  reliable  and  safe 
than  the  other  system. 


Lighting  the  Modern  Circus 

Open-flame  gasoline  torches  or  gas  lamps  have  lighted 
circuses  for  many  years,  but  this  season  two  of  the  largest 
tent  shows  in  the  world,  those  of  Barnum  &  Bailey  and 
Ringling  Brothers,  have  their  own  power  plants  for  light- 
ing the  main  and  smaller  tents  by  electricity. 

The  apparatus  consists  of  portable  gasoline-electric  sets 
manufactured  by  the  General  Electric  Company  specially 
for  the  purpose.  The  units  are  carried  in  duplicate  so  that 
if  one  should  by  any  chance  become  disabled  while  en  route 
the  other  can  supply  energ>'  for  half  the  lamps.  The  units 
are  arranged,  however,  to  operate  regularly  in  multiple, 
each  set  furnishing  energy  for  eighteen  arc  lamps.  Two 
25-amp  spot-lamps  for  the  stage  and  several  strings  of 
incandescent  lamps  are  also  operated  from  the  plants  in 
each  instance.  A  third  supply  wagon  used  for  a  work- 
shop is  equipped  with  a  powerful  electric  search-lantern 
mounted  on  top,  which  is  directed  to  different  parts  of  the 
grounds  while  taking  down  tents  and  loading  after  the 
evening  performance. 

The  outfits  are  very  compactly  built  and  are  readily  por- 
table. They  are  mounted  on  one  of  the  ordinary  inclosed 
circus  wagons,  about  18  ft.  long  and  7  ft.  wide!  with  the 
ends  and  sides  of  the  truck  body  removable.     Each  unit  is 


composed  of  a  25-kw,  125-volt  compound-wound,  direct- 
current  generator,  which  is  built  integral  with  tlie  frame 
and  directly  connected  to  the  shaft  of  a  four-cylinder  560- 
r.p.m.  throttle-governed,  vertical  gasoline  engine. 

The  set  is  installed  on  the  rear  of  the  wagon  with  the 
flywheel  at  the  outer  end.  The  switchboard  for  controlling 
the  current  is  located  about  2  ft.  from  the  generator  end 
of  the  unit.  The  switchboard  is  of  the  slate-panel  type 
with  main  and  feeder  switches,  instruments,  rheostats,  etc. 

Ignition  is  effected  by  a  low-tension,  automobile-type 
magneto  and  induction  coil,  with  an  auxiliary  battery  for 
starting.  The  governor  is  very  sensitive  and  responds 
quickly  to  changes  in  load.  It  limits  the  speed  variation  of 
the  engine  from  no  load  to  full  load  within  4  per  cent, 
which  with  the  type  of  generator  employed  insures  con- 
stant voltage.  Adequate  lubrication  is  secured  by  forced 
circulation  from  an  oil  pump. 

The   generator   is  of   the   multipolar   continuous-current 
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type  designed  especially  to  meet  the  characteristics  of  the 
engine  to  which  it  is  connected.     The  field  winding  is  com- 
pounded  and   compensates   for   the  drop   in   engine  sped 
between  no  load  and  full  load,  thereby  maintaining  a  ■" 
stant  voltage  throughout  the  entii^e  range  of  operation, 
similar  parts  of  these  outfits  are  built  so  that  they  are  r^ 
ily  interchangeable  in  so  far  as  is  mechanically  practic 
which    allows    replacing    with    renewals    without    ted; 
fitting. 


Adjustable  Construction  Cleats  for  Interior  Wiring 

The  accompanying  illustrations  show  a  device  which  can 
be  used  to  support  ceiling  outlet  plates,  wall  outlets,  brack- 
ets, switch  boxes  and  conduits  in  buildings  no  matter  what 
the  spacing  of  the  floor  joists  and  studdings  may  be.  The 
construction  cleat,  as  it  is  called  by  the  manufacturers,  con-  ■ 
sists  of  two  bars  of  rectangular  steel  bent  into  the  shapes  ■ 
shown  and  arranged  so  that  they  can  slide  past  each  other, 
making  an  extensible  cleat.  The  center  illustration  shows 
the  cleat  in  the  position  in  which  it  would  be  placed  to  be 
hung  over  two  floor  joists.  The  legs  are  to  be  placed  be- 
tween the  joists  with  the  extensions  resting  on  the  top  of 
the  joists  and  supporting  the  weight  of  the  ceiling  outlet  or 
fixture.  When  placed  in  this  position  nails  are  driven 
through  the  legs  into  the  joists.  To  secure  the  ceiling  plate 
to  the  cleat,  bolts  are  passed  through  the  ceiling  plate,  be- 
tween the  parallel  bars,  and  fastened  to  clamps  on  the  upper 
side  of  the  cleat  as  shown  in  the  upper  illustration.  U- 
shaped  clamps  for  supporting  the  conduit  may  be  secured 
to  the  cleats  in  the  same  manner  as  shown  in  .the  lower 
corner  of  the  illustration. 
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Saving  in  the  time  of  installing  electrical  equipment  is 
le  main  advantage  of  using  this  type  of  cleat.  Where  the 
Id  method  of  fitting  a  2-in.  by  4-in.  timber  between  joists 
nd  studdings  is  used,  it  is  asserted  that  the  cost  of  install- 
ig  can  be  cut  in  half  with  a  slight  investment  in  these 


ADJUSTABLE    CONSTRUCTION    CLEATS 

leats.  The  device  is  manufactured  by  Alex.  M.  Knauber 
[  Company,  of  Chicago,  and  is  sold  by  the  Inland  Electric 
ompany,  of  the  same  city. 


<oud-Speaking  Telephone  Enunciators  in  Baseball 
Grand  Stand 

An  interesting  trial  installation  of  loud-speaking  tele- 
hones,  which  may  be  made  a  permanent  feature,  has  been 
lade  in  the  Comiskey  Baseball  Park  in  Chicago.  It  consists 
f  a  number  of  the  recently  developed  telephone  enunciators 
nown  as  "musolaphones"  and  installed  by  the  Chicago 
lusolaphone  Company.  The  reproducers  of  this  system 
re  incased  in  horns  or  resonators  suspended  over  both 
ers  of  seats  in  the  grand  stand.  Ultimately  about  175  of 
bese  reproducers  will  be  installed  and  about  half  of  that 
umber  are  in  use  now. 
By  means  of  this  system  the  announcement  of  the  bat- 
sries  of  the  baseball  teams,  changes  in  the  line-up,  or  other 
nnouncements,  may  be  made  to  the  assembled  audience. 
'here  is  one  transmitter  booth  where  the  operator  sits,  and 
n  "amplifier,"  to  build  up  the  tone,  is  used  for  each  five 
eproducers.  Before  the  game  begins  the  system  is  utilized 
■J  transmit  phonographic  music  from  a  Victor  record.  The 
music"  is  rather  harsh  and  not  particularly  pleasant,  but 
he  speaking  announcements  are  clear  and  effective.  The 
inisolaphone  people  say  that  the  "music"  could  be  toned 
lovvn  by  introducing  more  resistance  into  the  circuit. 


USED    TO     ENERGIZE     REPRODUCERS 

[  The  musolaphone  is  said  to  be  adapted  for  announcing 
•argain  sales  to  department-store  throngs,  giving  fire  alarms 
1  crowded  factories,  announcing  the  departure  of  trains  in 
iilroad  stations  or  varied  purposes  of  like  nature.  It  can 
'so  be  connected  with  a  commercial  telephone  service  to 
■ansmit  music  to  subscribers.  An  interesting  fact,  and  one 
hich  does  not  seem  to  be  clearlv  understood,  is  that  where 


a  quartet  is  singing  in  the  studio  or  transmitting  booth  a 
better  effect  is  obtained  if  a  separate  transmitter  and  an 
individual  source  of  electricity  are  used  for  each  performer. 
A  motor-generator  set,  consisting  of  a  motor  and  four 
small  direct-current  generators,  has  been  devised  for  this 
purpose. 

Iron-Loss  Voltmeter 

An  iron-loss  voltmeter  for  use  in  connection  with  a  .vatt- 
nieter  for  determining  the  iron  loss  in  transformers  on  the 
basis  of  sine-wave  voltage  and  normal  frequency,  when  the 
testing  is  done  on  a  circuit  of  any  wave-shape  and  fre- 
quency approximately  normal,  has  been  developed  by  the 
Westinghouse  Electric  &  Manufacturing  Company. 

The  iron  loss  in  a  transformer  varies  with  the  wave- 
shape and  frequency.  Guarantees  are,  therefore,  based  on 
sine  wave  and  a  normal  frequency,  but  the  standard  con- 
ditions are  difficult  to  obtain  in  practice.  However,  for  any 
other  wave-shape  and  frequency  there  is  some  equivalent 
voltage  that  will  produce  the  same  iron  loss  as  would  the 
sine  wave  of  normal  frequency  at  normal  voltage.  The 
iron-loss  voltmeter  enables  the  tester  to  adjust  to  this 
equivalent  voltage  for  the  circuit  at  hand. 

The  iron-loss  voltmeter  consists  of  a  moving  element  nf 
a  wattmeter  in  series  with  the  winding  on  an  iron  core  as 
shown  in  Eig.  2.  With  this  connection  the  meter  element 
measures  the  energ)-  loss  in  the  iron  core.     The  scale  is 


FIGS.    I    AND    2 IRON-LOSS    VOLTMETER    AND    WIRING    DIAGRAM 

calibrated  on  a  circuit  of  sine-wave  voltage  and  is  marked 
in  volts.  Any  circuit  that  makes  the  instrument  read  a  cer- 
tain "voltage,"  therefore,  produces  the  same  iron  loss  as 
would  a  pure  sine  wave  of  that  voltage.  If  the  voltage  or 
frequency  of  the  circuit  on  which  a  transformer  test  is 
being  made  is  adjusted  until  the  iron-loss  voltmeter  indi- 
cates the  rated  sine-wave  voltage  of  the  transformer  being 
tested,  the  iron  losses  in  the  transformer  will  be  the  same 
as  they  would  be  on  a  circuit  of  that  voltage  and  sine-wave 
shape.  The  instrument  does  not  indicate  the  voltage  of  the 
circuit,  but  the  voltage  of  a  pure  sine  wave  of  normal  fre- 
quency that  would  cause  the  same  iron  loss  in  the  trans- 
former as  the  wave  of  voltage  of  the  testing  circuit.  There 
is  also  a  watt  scale  marked  on  the  meter  which  indicates 
the  total  watts  consumed  in  the  meter.  This  is  for  the  cor- 
rection of  wattmeter  readings  taken  when  the  voltmeter  is 
in  circuit. 

In  applicatiiin,  the  iron-loss  voltmeter  is  connected  across 
the  terminals  of  the  transformer  under  test  in  the  same 
manner  as  an  ordinary  voltmeter.  A  wattmeter  is  also  con- 
nected in  the  circuit  in  such  a  way  as  to  measure  the  total 
input  of  both  the  transformer  and  the  iron-loss  voltmeter. 
The  voltage  of  the  circuit  is  then  adjusted  by  any  conveni- 
ent means  until  the  voltmeter  reads  the  normal  voltage  of 
the  transformer.  The  total  power  input  is  read  on  the 
wattmeter  and  the  watts  input  of  the  instrument  is  read 
on  the  watt  scale  of  the  iron-loss  voltmeter,  the  difference 
beino-  the  loss  in  the  transformer. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Boiler  Equipment  for  Soap  Company. — The  Troctcr  & 
Gamble  Cuinpaiiy  is  adding  to  ihf  boiler  equipment  of  its 
plants  at  Ivory  dale,  Ohio,  and  Port  Ivory,  N.  Y.,  a  total  of 
about   5J()0  hp  ni   Habcock   &   Wilcox  boilers. 

Additional  Equipment  for  a  Cleveland  Utility. — The 
Cleveland  Electric  Illuminating  Company,  of  Cleveland, 
Ohio,  is  installing  at  the  present  time  a  15,000-kw  Curtis 
General  Electric  turbo-generator  unit  with  4800  hp  of 
Babcock  &  Wilcox  boilers  and  auxiliary  pump  and  con- 
denser equipment. 

New  Holder  Coming  Out. — The  Plinne  &  Atwood  Manu- 
factiiriiiK  Company,  30  East  Forty-second  Street,  New 
York,  is  to  put  on  the  market  shortly  a  new  type  of  screw- 
less  socket  and  globe  holder.  The  device  can  be  used 
without  tools  and  can  be  quickly  and  easily  operated.  It 
provides  a  good  grip  on  the  globe  without  danger  of 
cracking  it. 

Turbine  Wheel  for  Niagara  Falls. — The  Hydraulic  Power 
Company  of  Niagara  Falls.  N.  Y.,  has  just  awarded  to  the 
F.  P.  Morris  Company,  of  Philadelphia,  Pa.,  the  contract 
for  a  lo,oao-hp  turbine  wheel  to  operate  under  a  210-ft. 
head  at  300  r.p.m  in  Station  No.  3.  This  is  the  fourteenth 
unit  of  this  same  type  and  size  furnished  by  the  Morris 
company   for   this   project. 

Bridgeport  Utility  Growing. — The  United  Illuminating 
Company,  of  Bridgeport.  Conn.,  is  increasing  its  plant  at 
the  present  time.  Additions  have  been  made  to  some  of 
its  buildings  and  five  6oo-hp  Babcock  &  Wilcox  boilers 
with  Taylor  stokers  have  been  installed,  together  with  three 
2500-kva  steam  turbo-generator  sets  and  four  soo-kw  motor- 
generator  sets,  the  latter  for  substation  work. 

Ohio  Battery  Company  Bought  Up. — The  Manhattan 
Electrical  Supply  Company  has  purchased  the  business  and 
plant  of  tbe  Rock  Island  Battery  Company,  of  Cincinnati, 
of  which  it  took  possession  on  Aug.  i.  This  move  will 
not  mean  the  discontinuance  of  the  Rock  Island  dry  bat- 
tery, for  this  battery  will  be  made  in  addition  to  the  "Red 
Seal,"  "Hi-Up,"  "Blue  Seal"  and  "Mesco"  batteries,  now 
manufactured  by  the  former  concern. 

Wagner  Electric  Manufacturing  Company. — The  Dallas 
(Tex.)  office  of  the  Wagner  Electric  Manufacturing  Com- 
pany has  been  merged  with  the  Kansas  City  office  of  the 
company,  at  11 15  Gloyd  Building.  Mr.  P.  Loyd  Lewis,  who 
has  heretofore  been  Texas  representative,  will  become  Kan- 
sas City  manager,  and  Mr.  J.  A.  Gelzer,  who  has  been  the 
Kansas  City  manager,  becomes  manager  of  the  company's 
service  department,  with  headquarters  in  St.  Louis.  Mr. 
Lewis  personally  will  continue  to  cover  the  Texas  territory. 

Hydrauhc  Turbine  Order  Placed. — Boving  &  Company  of 
Canada.  Ltd.,  who  have  recently  acquired  works  at  Lindsay, 
Ontario,  for  manufacturing  high-class  hydraulic  machinery, 
have  had  awarded  to  them  by  the  Hydro-Electric  Power 
Commission  of  Ontario  the  contract  for  large  turbines  and 
governors  for  the  Wasdells  Falls  development  on  the 
Severn  River.  These  units  will  be  of  similar  size  to  those 
recently  supplied  by  Boving  &  Company  for  Dams  Nos.  2 
and  5  on  the  Trent  River,  which  have  a  combined  capacity 
of  10,000  hp. 

National  Tube  Company  Enters  Electrical  Conduit  Field. 

— On  .'\ug.  I  the  National  Tube  Company,  of  Pittsburgh, 
Pa.,  entered  the  electrical  field  with  its  line  of  wrought-iron 
conduits  for  electric-wiring  service.  This  concern  has  con- 
tracted with  the  National  Metal  Molding  Company  and  the 
Safety  Armorite  Conduit  Company,  both  of  the  above  city, 
to  manufacture  and  merchandise  this  product  under  their 
several  brands,  and  the  sales  will  be  put  on  the  "Pittsburgh 


basing  discount"  plan,  by  which  all  wrought  pipe  for  other 
purposes  has  been  sold  for  the  past  thirteen  years. 

Hot  Point  Company  to  Build  a  Canadian  Factory. — Be- 
cause of  the  tariff  restrictions  which,  they  claim,  almost 
prohibit  the  exportation  of  electrical  heating  apparatus  from 
the  United  States  to  Canada,  the  Hot  Point  Electric  Heat- 
ing Company,  which  now  has  its  central  plant  at  Ontario, 
Cal.,  will  immediately  build  a  large  branch  manufacturing 
plant  at  Toronto,  Canada.  Announcement  to  this  effect 
was  made  July  25  by  Willis  Booth,  president  of  the  com- 
pany. Mr.  Booth  said  that  this  Canadian  plant  would  cost 
about  $250,000  and  would  employ  between  150  and  200 
persons. 

Ornamental  Bronze  Standards  for  New  York  Parkway. — 

An  order  for  ten  reinforced  fluted  bronze  columns  of  Ionic 
design  has  been  obtained  from  the  city  of  New  York  by 
the  Union  Metal  Manufacturing  Company,  of  30  Church 
Street,  New  York.  These  columns  will  each  support  a 
single  large  globe  containing  tungsten  lamps  and  will  be 
placed  along  a  large  concrete  stairway  on  215th  Street, 
near  the  Hudson  River.  The  company  recently  supplied 
a  number  of  ornamental  three-lamp  standards  for  use 
in  the  City  Hall  Park  at  Perth  Amboy,  N.  J.,  and  it  states 
that   this  equipment   is  giving  entire   satisfaction. 

Canadian  Expansion  of  the  Sturtevant  Company. — The 
B.  F.  Sturtevant  Company,  of  Hyde  Park,  Mass.,  which  is 
controlled  by  Governor  Foss  of  that  State,  has  recently 
acquired  the  plant  of  the  Canadian  Motors  Company,  at 
Gait,  Ontario,  and  is  preparing  to  establish  there  a  Canadian 
branch  to  handle  the  large  volume  of  business  which  it  has 
in  the  Dominion.  The  company  has  taken  out  a  Canadian 
charter  under  which  these  operations  will  be  carried  on. 
The  principal  reason  for  establishing  a  factory  in  Canada 
is  said  to  be  the  desire  to  escape  paying  tariff  on  product 
shipped  across  the  border,  and  this  action  is  therefore  a 
direct  result  of  the  failure  of  the  Canadian  reciprocity 
measure  during  the  last  administration. 

Some  Recent  De  La  Vergne  Sales. — The  type  "F  H"  oil 
engine  made  by  the  De  La  Vergne  Machine  Company,  of 
New  York,  is  enjoying  a  good  degree  of  popularity.  The 
Electra  (Tex.)  Electric  Company  has  just  purchased  one 
of  these  engines  of  loo-hp  rating,  which  will  drive  a  62''j-kw, 
three-phase.  6o-cycle,  2300-volt  alternator  for  municipal 
power  and  lighting.  Four  6o-hp  engines  of  the  same  type 
have  just  been  bought  by  the  Marconi  Wireless  Telegraph 
Company  of  America  to  be  installed  in  its  receiving  sta- 
tions, one  at  Belmar,  N.  J.,  one  at  San  Francisco,  Cal.,  and 
two  at  Honolulu.  H.  I.  Another  firm  which  has  recently 
bought  this  type  of  engine  is  the  Des  Moines  Bridge  &  Iron 
Works,  of  Des  Moines,  la.,  which  obtained  a  60-hp  unit  to 
be  belted  to  a  50-kw.  three-phase,  6o-cycle  generator  for 
supplying  municipal  light  and  power. 

Recent  Stoker  Sales. — The  Laclede-Christy  Clay  Products 
Company,  of  St.  Louis,  Mo.,  has  recently  closed  contracts 
for  supplying  its  chain-grate  stokers  to  the  L^niversity  of 
Missouri,  at  Columbia,  Mo.,  and  to  the  Kentucky  Distilleries 
&  Warehouse  Company,  of  Louisville,  Ky.  The  former  in- 
stallation consists  of  equipment  for  two  350-hp  and  one 
250-hp  boiler,  and  in  the  latter  cases  there  are  four  460-hp 
boilers.  The  company  prides  itself  on  the  number  of  insti- 
tutions of  learning  in  which  its  product  has  been  used, 
among  recent  buyers  being  the  University  of  Minnesota. 
Minneapolis,  Minn.;  the  Christian  University,  Canton.  Mo.; 
the  Bradley  Polytcchnical  Institute.  Peoria,  111.;  the 
Memphis  High  School,  Memphis,  Tenn.;  the  Indiana  Uni- 
versity. Rloomington.  Ind.,  and  the  Carter  H.  Harrison 
Technical  High  Schoolj,  Chicago. 
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Newspaper  Electric-Service  Enterprise. — The  Inter  Ocean 
Newspaper  Company,  of  57  West  Monroe  Street,  Chicago, 
s  seeking  permission  from  the  City  Council  to  transfer  its 
;lectric-service  business  to  a  new  company,  to  be  known 
IS  the  Inter  Ocean  Light  &  Power  Company.  The  Inter 
)cean  company  supplies  electrical  energy  and  steam  to 
luildings  in  the  block  in  which  it  is  located,  and  as  it  uses 
treets  and  alleys  (or  tliat  purpose  it  operates  under  a  con- 
ract  ordinance  granted  by  the  City  Council.  It  is  planned 
o'have  a  separate  company  handle  this  business. 

Electrical  Equipment  for  a  Boston  Industry. — The  Bos- 
on Woven  Hose  &  Rubber  Company  has  just  completed 
he  construction  of  a  new  mid  and  power  plant  at  its 
actory,  the  first  mentioned  being  of  reinforced  concrete  in 
[eeping  with  its  other  mill  buildings,  and  the  other  being  of 
)rick.  The  power  plant  equipment  was  installed  by  the 
jtone  &  Webster  Engineering  Corporation,  of  Boston, 
llass.,  and  consists  of  six  6oo-hp  Babcock  &  Wilcox  boil- 
irs  with  Taylor  stokers,  and  a  Robins  coal-conveying  sys- 
em.  The  latter  feeds  an  overhead  bunker  of  500  tons  ca- 
)acity,  from  which  the  coal  is  fed  to  the  hoppers  by  grav- 
ty.  One  750-kw,  two  1250-kw  and  one  2000-kw  Westing- 
lOuse-Parsons  turbine  directly  connected  to  three-phase, 
io-cycle,  600-volt  generators  of  the  same  make,  supply  the 
:nergy  for  driving  the  machinery  in  the  entire  factory  (in- 
iluding  the  above-mentioned  mill)  and  for  lighting  service. 
jeneral  Electric  motors  will  be  used  for  the  individual  and 
froup  drive  in   the  mill  building  just  finished. 

Modern  Telephone  Service  for  Constantinople. — Ameri- 
an-made  instruments  are  to  be  largely  used  in  equipping 
he  modern  telephone  systems  which  it  is  e^cpected  will  be 
)Ut  into  operation  shortly  in  Constantinople.  The  operating 
lompany  is  to  be  known  as  the  Societe  Anonyme  Ottomane 
les  Telephones  de  Constantinople,  and  is  controlled  by 
Knglo-American  interests,  including  the  Western  Electric 
Company,  British  Insulated  &  Hellesly  Cable  Company. 
Phomson-Houston  Company,  of  Paris,  and  the  National 
relcphone  Company.  The  service  is  planned  to  cover  both 
he  European  and  -Asiatic  sides  of  the  Bosphorus,  and  in- 
:lude  the  Princess  Islands  in  the  Straits  of  Marmoras, 
ibout  ID  miles  from  Constantinople.  A  thirty-year  conces- 
lion  has  been  granted  by  the  Turkish  government  to  cover 
his  work,  and  it  is  expected  that  the  government  will 
rventually  purchase  the  system.  About  2900  subscribers 
lave  been  obtained  to  date,  25  per  cent  of  whom  are  Turkish 
lousehotders.  A  feature  of  particular  interest  is  the  fact 
hat  all  operators  will  have  to  understand  French.  Turkish 
ind   Greek. 

Status  of  the  Edison  Storage-Battery  Business. — Mr. 
idison  recently  called  together  a  number  of  his  storage- 
)attery  salesmen  for  a  general  personal  report  on  trade 
renditions  throughout  the  coutry  and  the  formation  of 
dans  for  next  season's  business.  The  remarkable  increase 
n  sales  since  Jan.  i — particularly  in  the  types  of  battery 
Jsed  by  manufacturers  of  delivery  wagons  and  heavy  motor 
rucks— brought  out  the  fact  that  the  alkaline  nickel-iron 
:eM  is  finding  favor  in  this  country.  The  orders  for  train- 
ighting  outfits  and  signal  service  are  far  above  normal. 
Fhe  business  in  house-lighting  sets  for  country  homes 
vhere  central-station  current  is  not  available  exceeds  al- 
eady  that  for  any  previous  season  and  is  increasing  daily. 
Orders  for  ignition  and  lighting  batteries  on  pleasure  and 
:ommercial  gas  cars  show  a  much  larger  percentage  of 
'replacements"  sold  directly  to  the  user.  The  electric  com- 
nercial  vehicle  has  established  itself  in  practically  every 
ocality  and  climate,  and  data  are  available  in  all  classes 
if  service  to  furnish  facts  and  figures  on  the  best  equip- 
nent  for  any  individual  installation. 

Big  Electrical  Manufacturers  Working  to  Capacity. — 
rhat  the  electrical  industry  at  the  present  time  is  enjoying 
niprecedented   prosperity   is   revealed   by  the   fact   that   the 

alendar  year  1913  will  show  more  business  transacted 
han  ever.  Orders  have  been  received  during  the  first  half 
<f  this  year  in  record-breaking  volume  by  both  the  West- 
nghouse  Electric  &  Manufacturing  Company  and  the  Gen- 

ral  Electric  Company,  tlie  two  biggest  American  manufac- 
urers  of  electrical  apparatus,  and  for  the  former  concern 
lie  month  of  June  produced  the  largest  volume  of  business 
n  its  history.  Nearly  the  same  story  can  be  told  for  the 
after  company,   and   the   July   business   of   both   seems   to 


promise  even  better.  Some  idea  of  what  this  means  can 
be  gained  when  it  is  stated  that  it  is  taking  every  bit  of 
the  working  capital  of  the  Westinghouse  company  to  han- 
dle the  increased  production,  while,  as  noted  elsewhere  in 
this  issue,  the  General  Electric  Company  has  been  forced 
to  borrow  in  the  neighborhood  of  $4,000,000  on  short- 
term  notes  to  meet  these  production  expenses  and  has 
provided  for  the  future  sale  of  $6,000,000  more  of  these 
notes  in  anticipation  of  a  continued  period  of  activity. 
This  large  volume  of  orders  is  said  to  be  in  both  cases 
well  distributed  and  not  due  to  the  handling  of  any  spe- 
cially large  individual  enterprises.  In  view  of  the  fact 
that  the  electrical  industry  is  now  at  the  height  of  pros- 
perity, it  would  seem  probable  that  conditions  in  other 
lines  of  industry  are  not  so  bad  as  many  people  are  saying. 

Harwood  Electric  Company  Improves  Plants. — Exten- 
sive improvements  have  been  made  recently  by  the  Har- 
wood Electric  Company  at  three  of  its  plants.  An  addi- 
tion measuring  44  ft.  by  47  ft.  has  been  built  to  the  sub- 
station at  Hazleton,  Pa.,  and  new  equipment  installed  con- 
sisting of  Westinghouse  500-kw  oil-insulated,  self-cooled 
transformers,  11,000-4000  volts,  and  General  Electric  sole- 
noid-operated switchboard  of  twenty-nine  panels  with  type 
K  automatic  oil  switches  on  high-tension  incoming  and  out- 
going lines  and  on  the  high-tension  side  of  transformers. 
Hand-operated  switches  of  the  same  type  were  placed  in  all 
feeder  circuits.  The  main  switchboard  was  completely 
equipped  and  includes,  in  addition  to  the  above-mentioned, 
a  totalizing  panel.  General  Electric  aluminum-cell  light- 
ning arresters  with  complete  auxiliary  equipment  were 
placed  on  all  high-tension  lines  and  also  on  the  feeder  cir- 
cuits. All  lines  enter  and  leave  the  station  on  steel  towers. 
The  station  was  also  equipped  with  a  sixty-cell  storage 
battery  for  operating  the  switchboard  and  for  emergency 
station  lighting.  The  two  150-kw  motor-generator  sets  now 
being  installed  each  consist  of  two  75-kw  direct-current 
generators  directly  connected,  one  to  each  end  of  the  shaft 
of  a  225-hp  synchronous  motor.  The  apparatus  is  mounted 
on  a  common  bed-plate  and  is  of  Westinghouse  make.  At 
Freeland,  Pa.,  a  new  two-story  substation  has  been  built, 
measuring  34  ft.  by  64  ft.,  and  the  equipment  here  is  similar 
to  that  at  Hazleton,  except  that  the  switchboard  is  smaller. 
The  municipal  lighting  contract  in  this  town  carries  with 
it  a  proviso  compelling  the  electric  company  to  maintain 
and  operate  a  fire-alarm  system,  and  in  this  connection 
there  was  installed  in  this  station  an  electrically  driven  air 
compressor,  tanks  and  whistles  for  fire  alarm.  At  Har- 
wood, Pa.,  the  company  has  recently  put  in  a  General 
Electric  6250-kva,  ii.ooo-volt  horizontal  Curtis  turbine  gen- 
crating   set,   operated   condensing. 

Reconstruction     of     a     Michigan     Generating     Station.^ 

Through  R.  K.  Holland,  electrical  engineer  with  Gardner  S. 
Williams,  Ann  Arlior.  Mich.,  it  is  learned  that  a  contract 
has  been  awarded  to  the  Benjamin  Douglas  Company,  Ford 
Building,  Detroit,  Mich.,  for  the  construction  of  a  reinforced 
concrete  spillway,  waste  gates  and  power  house  for  the 
Argo  plant  of  the  Eastern  Michigan  Edison  Company.  This 
construction  is  located  on  the  Huron  River  in  the  city  of 
Ann  Arbor,  Mich.,  and  is  in  fact  the  reconstruction  of  the 
present  plant  although  the  whole  of  the  old  work  is  being 
torn  out.  The  spillway  will  support  a  footwalk  and  will  be 
equipped  with  a  manually  operated  flashboard  mechanism. 
At  the  end  of  the  spillway  there  will  be  a  wasteway  for 
taking  care  of  excess  flood  water  and  for  emptying  the  pond 
when  desired.  The  power  house  will  measure  about 
45  ft.  X  95  ft.  and  will  accommodate  two  vertical  directly 
connected  generating  units,  one  a  three-phase,  6o-cycle, 
2300-volt  machine  and  the  other  a  450-kw,  600-volt  direct- 
current  generator,  both  driven  by  hydraulic  turbines.  The 
turbines,  governors  and  thrust  bearings  are  to  be  furnished 
by  the  Allis-Chalmers  Manufacturing  Company,  of  Mil- 
waukee. Wis.,  while  the  generators,  switchboards  and 
switching  gear  will  be  of  General  Electric  make.  In  the 
power  house  building  there  will  be  also  two  motor-generator 
sets  of  500-kw  rating  each,  for  use  on  the  street-railway 
load:  also  two  banks  of  step-down  transformers,  23,000- 
2300  volts,  each  bank  consisting  of  three  single-phase  trans- 
formers of  333  kw  each.  The  transformed  energy  is  used 
for  lighting  the  city  of  Ann  Arbor  and  supplying  power  to 
the   motor-generator   sets   for   street-railway   service.     The 
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two  dircclly  connected  units  installed  in  this  plant  are  con- 
nected up  to  the  low-tension  bus  system  and  the  street- 
railway  system  respectively.  Transmission  lines  are  to  be 
hroutjlu  into  the  transformer  station  from  the  Liarton 
plant  of  the  iiastern  Michigan  Edison  Company,  designed 
and  constructed  last  year,  and  also  from  the  Geddes  and 
Superior  stations  of  the  same  company. 

Diesel  Oil-Engine  Plant  Near  St.  Louis.— The  Light  & 
I  )iviliipiiunt  LnMi|iaiiy,  ><(  .^(.  I.ouis,  Mo.,  is  erecting  an  iso- 
lauil  Dicsil  ■■il-iMginc  i,iiurating  plant  in  St.  Louis  County 
just  west  of  the  city  to  furnish  electrical  energy  to  the 
surrounding  factory  district.  This  station  will  be  located  on 
the  Terminal  Railroad  Association's  belt  road,  where  oil 
can  he  shipped  in  cheaply,  and  it  will  replace  a  50-hp  gaso- 
line engine-driven  plant  at  present  operated  by  the  com- 
pany in  the  same  locality.  The  equipment  of  the  new  sta- 
tion will  consist  of  two  100-kw,  300-volt,  three-phase  gener- 
ators directly  connected  to  Diesel  oil  engines  running  at 
225  r.p.m.  and  operating  on  fuel  oil.  Belt-driven  exciters  are 
to  be  used.  The  district  surrounding  the  station  has  e.xcel- 
lent  transportation  facilities  and  land  is  cheap,  so  that  it 
looks  like  a  promising  field  for  factory  growth  and  an  in- 
creased demand  in  the  future  for  energy  for  electric  drive. 
Transformer  Market  Remains  Favorable. — As  evidence 
of  the  fact  thai  the  transformer  business  remains  good  the 
Moloney  lilectric  Company,  of  St.  Louis,  Mo.,  cites  an 
order  calling  for  the  shipment  of  five  car-loads  of  trans- 
formers to  South  America  and  Spain.  This  sale  comprised  a 
large  number  of  three-phase  transformers  ranging  in  rating 
from  100  kw  to  300  kw  and  in  voltage  from  6600  to  33,000. 
All  of  these  are  of  the  oil-cooled  type  for  interior  use  and 
will  be  shipped  immediately.  Another  order  of  note  re- 
cently placed  with  the  same  company  is  for  eight  trans- 
formers for  use  in  the  new  Railway  Exchange  Building  in 
St.  Louis,  the  purchasers  being  in  this  case  the  Light  & 
Development  Company  of  the  same  address.  Four  of  these 
latter  are  to  be  300-kw  units  for  stepping  down  the  voltage 
of  4150  delivered  to  the  building  to  250-125  for  lighting  and 
elevator  service.  The  other  four  will  be  auto-transformers, 
also  of  300-kw  rating  and  provided  with  250-volt  taps. 
These  are  also  of  the  three-phase,  oil-cooled  type.  It  was 
stated  by  a  representative  of  the  Moloney  company  that 
while  previously  its  business  has  been  largely  in  units  of 
small  size  there  has  been  a  marked  demand  of  late  for 
transfornurs  of  larger  rating. 

American  Water  Works  &  Guarantee  Company  to  Pay 
Interest  Due  Aug.  i. — In  response  to  requests  for  infor- 
mation from  holders  of  securities  of  the  American  Water 
Works  &  Guarantee  Company  and  its  subsidiaries  a  state- 
ment has  been  issued  by  J.  B.  Van  Wagner,  treasurer  of 
the  company,  to  the  effect  that  arrangements  have  been 
made  for  the  payment  of  all  interest  maturing  on  .\ug.  i 
on   securities  of  subsidiary   companies. 

Proposed  Merger  of  Surface  Street  Railways  in  Chicago. 
— A  subcommittee  of  live  members  of  the  local  transporta- 
tion committee  of  the  City  Council  of  Chicago  has  been  ap- 
pointed to  reopen  negotiations  having  for  their  object  the 
merger  of  the  surface  street-railway  companies  of  Chicago. 
The  sub-committee  will  try  to  report  to  the  full  committee 
some  time  in  October  a  plan  by  which  a  satisfactory  pro- 
posal can  be  worked  out.  Negotiations  on  this  subject  were 
Jbegun  with  the  Chicago  City  Railway  Company  and  the 
Chicago  Railways  Company  some  time  ago,  but  were  aban- 
•doned  because  the  companies  said  that  they  must  have  a 
■guaranteed  return  of  7  per  cent  on  their  investment.  By 
the  traction  settlement  ordinances  of  IQ07,  under  which  the 
companies  are  now  working,  they  are  guaranteed  5  per  cent 
on  the  total  valuation.  After  certain  allowances  are  made 
•for  depreciation  and  other  purposes  the  companies  also 
receive  45  per  cent  of  the  "net  divisible  receipts." 

False  Rumors  on  InsuU  Stock. — Under  the  heading  "Eng- 
lish lnv(";|<irs  Drop  Insull  Stocks,"  a  Chicago  daily  news- 
paper said  in  a  recent  issue  that  "Large  blocks  of  stock  in 
Samuel  InsuU's  utility  companies,  placed  in  London  less 
than  a  year  ago,  have  lately  been  unloaded  on  the  Chicago 
market."  In  accounting  for  this  alleged  fact  the  newspaper 
writer  continued;  "Some  think  Mr.  Insull,  whose  health  ap- 
pears to  have  broken  under  the  strain,  has  undertaken  to 
carry  a  load  that  is  too  heavy  for  him."  This  statement, 
which  appear},  to  have  been  also  copied  in  New  York  and 


Boston  financial  papers,  is  evidently  untrustworthy  since  Mr. 
Insull  is  enjoying  excellent  health.  Moreover,  the  foreign 
holdings  in  Commonwealth  Edison  and  Public  Service 
Company  of  Northern  Illinois  stock  are  relatively  inconsid- 
erable, although  of  late  foreign  holdings  have  increased 
rather  than  diminished.  In  the  Middle  West  Utilities  Com- 
pany perhaps  25  or  30  per  cent  of  the  stock  is  held  by  foreign 
owners.  Commonwealth  Edison  stock  has  risen  from  125J4 
to  141'A  in  the  last  few  weeks,  apparently  on  the  strength 
of  a  rumor  that  the  dividend  rate  will  be  increased  from  7  to 
8  per  cent  before  the  year  is  out. 

General  Electric  Financing. — There  is  something  more 
than  extraordinary,  during  the  present  period  of  unrest 
and  financial  gloom,  in  the  continued  activity  of  the  Gen- 
eral Electric  Company,  which  seems  to  be  enjoying  a 
floodtide  of  business  while  many  other  industries  are  suffer- 
ing from  a  severe  slump.  The  company  is,  in  fact,  so  busy 
that  it  has  been  found  necessary  to  make  a  note  issue  to 
help  meet  production  expenses,  and  in  this  connection  the 
following  statement  was  recently  given  out  by  C.  A.  Coffin, 
chairman  of  the  board  of  directors  of  the  General  Electric 
Company:  "In  September,  1912,  the  General  Electric  Com- 
pany sold  $10,000,000  of  its  forty-year  5  per  cent  deben- 
tures out  of  a  total  authorized  amount  of  $60,000,000.  At 
that  time  it  was  expected  that  the  proceeds  of  these  de- 
bentures would  be  sufficient  to  provide  for  the  company's 
capital  requirements  until  late  in  the  present  year.  Owing, 
however,  to  an  unprecedented  increase  in  the  company's 
business,  this  has  not  been  the  case,  and  in  preference  to 
issuing  more  debentures  at  this  time  the  company  is  pro- 
viding for  its  present  needs  by  borrowing  not  exceeding 
$10,000,000  for  eight  or  nine  months  at  6%  per  cent."  It 
is  rumored  that  between  $3,000,000  and  $4,000,00  of  these 
notes  have  been  bought  by  J.  P.  Morgan  &  Company,  who, 
with  Lee,  Higginson  &  Company,  have  underwritten  the 
issue. 


Industrial  Securities 


Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Security 

Per  Cent 

Period 

July  23 

July  30 

Allis-Chalmers.  t.r..  Sth  pd 
AUis-Chal. ,  pf . ,t.r. , 5th  pd . . 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

$19,800,000  1   

16,050,000  :    

153,887,900   .        1} 
344,471,400           2 

16.074.425           1 
101,363,600           2 

^1 

At' 

47 
139 
77i* 
68* 
63* 

110* 

9* 
16*» 

69 
128 

48 
140* 

Mackay  Cos..  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Wcstinghouse.  E.  &  M.,  c. 
Westinghouse.  E.  &  M.,  pf. 

41,380.400 
50,000,000 
99,747.600 
34.496,400 
3,998,700 

1* 

i 
1 

77 

69  • 
67  • 
63 
116 

♦Last  price  quoted. 


NEW  YORK  METAL  MARKET  PRICES 

July  22 > 

"opper:  Bid.  Asked. 

Sl.indard,  spot" 1 4.00 


Selling  Prices 

£  s       d 

London,   standard,  spot* 64  8       9 

Prime  Lake 14.50  to  14.60 

Electrolytic 14.50 

Casting 14.25  to  14.35 

Copper  wire  base 15.50 

Lead    4.35 

Nickel 40.00  to  45.00 

Sheet  zinc,  f.  o.  b.  smeltec 7.00 

Spelter,  spot 5.40 

Tin,   spot* 41.00  to  41.50 

-Mnminum: 

Prompt  delivery 23.00  to  23.50 

Future 21.00  to  22.00 


•OLD  METALS 


Heavy  copper  and  wi 

Brass,  heavy 

Brass,  light 

Lead,  heavy 

Zinc,  scrap 


13.25 
8.25 
7.25 
4.25 
4.25 


, July  29 -^ 

Bid.  Asked. 

14.00  

Selling  Prices 

£        s      4 

65      15      0 

15.00      to  15.10 

I4.87','i  to  15.00 

14.70      to  14.80 

16.00 

4.50 
to  45.00 
7.25 

5.60 
10  41.00 


13.75 
8.75 
7.75 
4.25 
4.25 


40.00 


40.80 


•COPPER  EXPORTS 

Total  tons  to  July  29 25,621 

•From  daily  transactions  on  the  New  York  Metal  Exchange. 
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Business  Notes 

The  Standard  Varnish  Works,  Chicago,  announce  that 
they  have  opened  a  branch  house  on  the  Pacific  Coast  at 
113  Front  Street,  San  Francisco,  Cal.,  which  is  equipped 
with  a  large  and  complete  stock  of  their  architectural 
specialties,  including  Elastica  No.  2,  Elastica  floor  finish, 
Satinette  white  enamel  and  Kleartone  stains.  F.  T. 
McHenry,  who  has  represented  the  company  on  the  Pacific 
Coast  for  many  years,  will  be  in  charge  of  the  new  West- 
ern ofiice. 

Changes  in  Personnel  of  Baker  Motor  Vehicle  Company. 
— At  a  directors'  meeting  held  July  9,  the  Baker  Motor  Ve- 
hicle Company,  of  Cleveland,  advanced  George  H.  Kelly 
from  the  position  of  manager  of  the  truck  department  to 
the  office  of  secretary  and  sales  director.  R.  C.  Norton, 
heretofore  secretary  and  treasurer,  will  continue  as  treas- 
urer. E.  J.  Bartlett  becomes  sales  manager  of  the  truck 
department,  and  O.  B.  Henderson  continues  as  sales  man- 
ager of  the  pleasure-car  department, 

Goulds  Manufacturing  Company, — Mr.  F.  Z.  Nedden,  of 
London,  Eng.,  has  been  appointed  engineer  in  charge  of 
the  centrifugal-pump  department  of  the  Goulds  Manufac- 
turing Company,  Seneca  Falls,  N.  Y,  Mr.  Nedden  was 
graduated  from  the  technical  university  at  Charlottenburg, 
Germany,  and  later  served  as  assistant  professor  of  gas 
and  rotary  engines  at  the  technical  university  in  Aix-la- 
Chapelle,  He  is  the  author  of  a  textbook  for  engineering 
students  which  has  been  published  in  both  German  and 
English 

Steel  City  Electric  Company. — In  our  issue  dated  July 
12,  on  page  107,  it  was  stated  that  the  Steel  City  Electric 
Company,  of  Pittsburgh,  Pa.,  had  been  incorporated  and 
that  Horace  S.  Gould  was  one  of  the  incorporators. 
The  company  referred  to  was  incorporated  in  1904  and  has 
an  authorized  capital  stock  of  $3S,ooo.  The  action  referred 
to  as  a  recent  incorporation  was  in  fact  the  filing  of  papers 
by  the  company  in  the  office  of  the  Secretary  of  State,  at 
.\lbany,  N.  Y.,  and  receiving  by  it  of  authority  to  transact 
business  in  the  State  of  New  York  on  July  2,  1913. 
Horace  S.  Gould,  yj  Wall  Street,  New  York,  was  desig- 
nated as  the  person  to  receive  process  against  the  cor- 
poration in  the  State  of  New  York. 


New  Industrial  Companies 

The  National  Electric  Construction  Company,  of  Kansas 
City,  Mo.,  has  been  incorporated  with  a  capital  stock  of 
$5,000  by  H.  P.  Fisher,  R.  O.  Wing  and  J.  M.  Deacy. 

The  Trinity  Electraphone  Company  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $100,000.  The  incorporators  are:  A.  D. 
Jones,  F.  Lyster,  of  Philadelphia,  Pa.,  and  E.  B,  Waples,  of 
Wilmington,   Del. 

The  Beacon  Miniature  Electric  Company,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Leon  Cooper,  .Abraham  L 
Wolf  and  Bernard  Tauber,  56  West  1 12th  Street,  New 
York.  The  company  is  capitalized  at  $25,000  and  proposes 
to  deal  in  electrical  supplies. 

The  Rothenbucher  Equipment  Company,  of  New  York, 
N,  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  engines,  boilers  and  machinery. 
The  incorporators  are:  George  E.  R.  Rothenbucher,  Alfred 
G.  Tim  and  David  Tim,  280  Broadway,  New  York. 

The  Wright  Storage  Battery  Company,  of  Poughkeepsie, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,- 
000  to  manufacture  and  deal  in  storage  batteries.  The  in- 
corporators are:  Ralph  H.  Raphael,  Marie  F.  Wainwright, 
R.  H.  Hammond,  of  507  West  184th  Street,  New  York. 

The  Hoppie  Electrical  Company,  of  Salt  Lake  City,  Utah, 
has  been  incorporated  with  a  capital  stock  of  $500,000  for 
the  purpose  of  manufacturing  audiographs  and  telephone 
repeaters,  which  are  the  invention  of  William  Hoppie. 
The  officers  of  the  company  are:  Curtis  Hawley,  president; 
L.  S.  May,  vice-president,  and  Murray  C.  Godbe,  secretary 
and  treasurer. 


Trade  Publications 

Clay  Products. — The  Laclede-Christy  Clay  Products  Com- 
pany, Manchester  and  Sulphur  Avenues,  St.  Louis,  is  mail- 
ing large  cards  which  tell  of  the  infinite  care  used  in  the 
preparation  of  its  products. 

Automatic  Voltage  Regulators.— The  General  Electric 
Company  has  just  issued  an  attractive  44-page  bulletin,  No. 
A4123,  describing  automatic  voltage  regulators  for  the  regu- 
lation of  generator  voltage,  for  use  with  both  alternating 
and  direct  current. 

Porcelain  InsiUators. — Folder  4255  issued  recently  by  the 
Westinghouse  Electric  &  Manufacturing  Company  describes 
its  type  PG  porcelain  insulators.  These  are  insulators  with 
high  mechanical  strength,  suitable  for  use  on  1500-voIt  di- 
rect-current railway  work  and  2200-volt  transmission  lines. 

Electricity  in  the  Jewelry  Industry. — In  Circular  No. 
30,701  issued  by  the  Holtzer-Cabot  Electric  Company,  Bos- 
ton, electricity  in  the  jewelry  industry  is  fully  treated. 
A  number  of  suggested  electric  drives  for  polishing,  buffing 
and  grinding  are  given,  and  various  types  of  motors  suitable 
for  these  classes  of  work  are  shown. 

Air  Brake  Equipment, — Bulletin  No.  A4127  of  the  Gen- 
eral Electric  Company  describes  a  straight  and  automatic 
air  brake  equipment  for  use  on  either  single  cars  or 
trains  of  three  or  more  cars.  Cars  provided  with  this 
equipment  may  be  used  as  locomotives  for  switching  serv- 
ice, and  for  operating  interchangeably  with  steam  railroad 
cars. 

Window  Searchlamps. — The  National  X-Ray  Reflector 
Company,  235  West  Jackson  Boulevard,  Chicago,  issues  a 
16-page  pamphlet  referring  to  show-window  searchlamps, 
in  which  is  illustrated  and  described  recent  practice  in  light- 
ing show  windows.  Illustrations  are  shown  of  some  suc- 
cessful installations  in  which  X-Ray  window  reflectors 
were  used. 

Insulators.— In  Catalog  No.  28  of  the  Hemingray  Glass 
Company,  Covington,  Ky.,  are  illustrated  various  types  of 
insulators  and  their  constructive  features.  The  catalog 
contains  fifty-four  pages  and  has  a  striking  cover.  Each 
illustration  is  accompanied  by  brief  information  as  to  the 
weight  per  piece,  approximate  weight  per  lopo  packed 
and  standard  package  quality. 

Centrifugal  Pumps. — Henry  R.  Worthington,  115  Broad- 
way, New  York,  has  issued  an  attractive  62-page  catalog 
which  illustrates  and  describes  different  types  of  volute 
centrifugal  pumps.  The  volute  pump  derives  its  name  from 
the  form  of  casing,  which  is  similar  in  shape  to  the  involute 
curve.  The  catalog  contains  some  useful  tables,  one  showing 
the  cost  of  pumping  \>y  electric  energy. 

Battery-Charging  Swritchboards  and  Motor-Generator 
Sets. — The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  issued  Descriptive  Leaflet  No.  3679,  covering 
electric-vehicle  battery-charging  switchboards  and  motor- 
generator  sets.  These  devices  are  described  and  illustrated 
in  detail.  Special  mention  is  made  of  the  sectional  switch- 
board, which  has  proved  very  satisfactory  for  this  class  of 
work,  enabling  additions  to  be  made  to  the  outfit  from 
time  to  time  with  slight  expense. 

Insulating  and  Impregnating  Compounds. — The  Condens- 
ite  Company  of  America,  Glen  Ridge,  N.  J.,  has  set  forth 
in  a  16-page  pamphlet  the  uses  of  Halowax  oil  and  Halo- 
wax  (synthetic  oil  and  waxes).  These  are  chlorine  sub- 
stitution products  having  the  properties  of  non-inflam- 
mability, high  boiling  points,  and  a  wide  range  of  melting 
points.  They  are  used  for  impregnating  paper  and  wood, 
fire-proofing  fabrics,  protecting  cathodes,  electrical  coil  im- 
pregnations,  for   belt   dressing,   and   many   other   purposes. 

Ball  Bearings, — Bulletin  No.  102  of  the  Norma  Company 
of  America,  20  Vesey  Street,  New  York,  refers  to  its 
annular  bearings,  double  annular  bearings  and  combined 
annular  and  ball  thrust  bearings.  Bulletin  No.  103  is  de- 
voted to  roller  bearings  and  combined  roller  and  ball  thrust 
bearings.  Single  ball  thrust  bearings  and  double,  ball  thrust 
bearings  are  the  subject  of  Bulletin  No.  104.  flfech  bulletin 
contains  descriptions  and  illustrations  of  its  subject  mat- 
ter and  a  number  of  tables  giving  dimension  data  and  rated 
load. 
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Personal  Mention 

Mr.  A.  L.  Brownell  has  been  appointed  superintendent 
oi  the  Mar(|iictle  County  Gas  &  Electric  Company  of  Isli- 
peniing,   Mich. 

Mr.  E.  D.  Blynn,  Jr.,  has  been  elected  vice-president  of 
the  Lincoln  (111.)  Railway  &  Light  Company  to  succeed 
Mr.   E.   D.   lilynn,  Sr. 

Mr.  J.  E.  Webb  has  been  appointed  superintendent  of 
the  Tar.soii.s  (Kan.)  Railway  &  Light  Company  to  succeed 
Mr.   Theodore   Dicnst. 

Mr.  W.  L.  McKee  has  been  elected  vice-president  of  the 
Trinidad  (Col.)  Electric  Transmission,  Railway  &  Gas  Com- 
pany to  succeed  Mr.  J.  F.  Wessel. 

Mr.  C.  R.  Laub  has  been  appointed  superintendent  of 
the  Public  Service  Company  of  Northern  Illinois  at 
Streator  to  succeed  Mr.   R.   B.   Bashani. 

Mr.  Frank  Morrison  has  been  appointed  chief  engineer 
of  the  power  station  of  the  Union  Traction  Company,  Cof- 
feyville,  Kan.,  to  succeed  Mr.  O.  E.  Polk. 

Mr.  A.  J.  Bemis  has  been  appointed  general  manager  of 
the  Vicksburg  (Miss.)  Light  &  Traction  Company  to  suc- 
ceed Mr.  VV.  B.  Moorman.  Mr.  Bemis  was  formerly  chief 
engineer  of   the   company. 

Mr.  R.  J.  Russell,  secretary  of  the  Century  Electric  Com- 
pany, of  St.  Louis,  Mo.,  will  sail  for  an  extended  business 
trip  to  England  and  the  Continent  on  Aug.  7,  taking  the 
steamer  Empress  of  Britain  from  Quebec. 

Mr.  Edward  M.  Graham  has  been  appointed  assistant  to 
the  president  of  tlic  Bangor  (Me.)  Railway  &  Electric 
Company.  Mr.  Graham  was  formerly  assistant  to  the 
general  manager  of  the  Cumberland  County  Power  &  Light 
Company. 

Mr.  J.  W.  Cowles,  of  the  Edison  Electric  Illuminating 
Company  of  Boston,  sailed  July  12  on  the  Hamburg-Amer- 
ican S.S.  Cincinnati  for  a  seven  weeks'  trip  through  Ger- 
many, France  and  England.  Mr.  Cowles  is  accompanied  by 
Mr.  S.  G.  Rhodes,  of  the  New  York  Edison   Company. 

Colonel  George  W.  Goethals,  chairman  of  the  Isthmian 
Canal  Commission  and  chief  engineer  of  the  Panama  Canal, 
has  consented  to  accept  the  honorary  presidency  of  the  In- 
ternational Engineering  Congress  and  will  preside  in  person 
over  the  general  sessions  to  be  held  in  San  Francisco 
Sept.  20-25,   IP'S- 

Mr.  A.  S.  Nichols  has  been  appointed  manager  of  the 
Fort  Madison  (la.)  Electric  Company  and  the  Dallas  City 
Electric  Light  Company,  two  newly  acquired  Stone  & 
Webster  properties  located  about  25  miles  from  the  Keokuk 
water-power  development.  Mr.  Nichols  was  formerly  as- 
sistant treasurer  of  the  Mississippi  River  Power  Company. 

Mr.  A.  C.  Blinn,  president  of  the  Evansville  (Ind.)  Public 
Service  Company  and  vice-president  of  the  Public  Utilities 
Company  of  the  same  city,  sailed  on  July  31  from  New 
York  City  for  Europe  on  the  steamship  Cedric.  Mr.  Blinn 
intends  visiting  London.  Paris  and  several  points  in  Switzer- 
land, but  has  set  no  definite  limit  on  the  length  of  his  trip, 
which  will  be  demoted  entirely  to  pleasure. 

Mr.  R.  B.  Hull  has  been  made  acting  manager  of  the 
Edison  Electric  Company  of  Lancaster,  Pa.,  and  of  the 
Lancaster  County  Railway  &  Light  Company  to  succeed 
the  late  C.  E.  Titzel.  Mr.  Hull  entered  the  service  of  th_e 
Lancaster  company  as  an  electrician  in  1900  and  in  igoj 
was  appointed  foreman  of  the  meter  department.  On  Oct. 
I,  1910,  he  was  promoted  and  made  superintendent  of  the 
overhead  department,  and  two  years  later  he  was  made 
superintendent  of  the  company. 

Mr.  A.  T.  Macdonald,  formerly  head  of  the  new-business 
department  of  the  Louisville  Lighting  Company,  is  now 
chairman  of  a  special  committee  of  Louisville  manufac- 
turers who  are  planning  a  "Made-in-Louisville"  week  for 
the  latter  part  of  August,  when  all  downtown  stores  are  to 
exhibit  in  their  windows  the  products  of  Louisville  factories. 
Mr.  Macdonald  was  formerly  secretary  of  the  Louisville 
Commercial  Club  and  for  many  years  before  that  was  en- 
gaged in  newspaper  work  in  Louisville.  He  also  managed 
the   Southern    Electrical    Exposition   held   in    Louisville. 


Mr.  Holton  H.  Scott,  who  was  elected  a  vice-president  of 
the  National  Electric  Light  Association  for  the  second  time 
at  its  recent  convention,  was  born  in  Orillia,  Canada,  Sept. 
14,  1874.  He  was  educated  in  the  Ashland  (Wis.)  High 
School  and  the  University  of 
Wisconsin,  graduating  from 
the  latter  with  the  degree  of 
B.S.  in  1896.  His  first  position 
was  with  the  Madison  (Wis.) 
Gas  &  Electric  Company, 
where  he  was  employed  in 
<^^^^^v'K  general  work.     In   1901   he  be- 

^^^^^^^^  came     superintendent     of     the 

^^^^^^^  Lincoln  (Neb.)  Gas  &  Electric 

^^^^^^^^g'  Light   Company  and  in  the  fol- 

^^^^^^^^^  lowing  year  went  to   San  An- 

^^^^^Hp^  tonio,  Tex.,  as  engineer  for  the 

^^^Hp^^  San    Antonio    Gas    &    Electric 

^^^^  Company    and     the    San    An- 

tonio  Traction    Company.    He 
subsecjuently    became    general 
HOLTON    H.   SCOTT  Superintendent    of   the    former 

and  assistant  to  the  president 
of  the  latter.  In  the  spring  of  1905  he  returned  to  Madison, 
Wis.,  as  general  superintendent  of  the  Madison  Gas  & 
Electric  Company  and  in  1906  he  came  to  New  York  City 
with  H.  L.  Doherty  &  Company  as  chief  engineer,  examin- 
ing all  the  properties  taken  over  and  owned  by  that  com- 
pany. He  is  at  present  general  manager  of  the  Doherty 
Operating  Company,  which  operates  104  public-utility  plants 
in  all  parts  of  the  country,  and  is  also  a  director  in  many 
of  the  corporations  owned  or  controlled  by  H.  L.  Doherty 
&  Company.  Mr.  Scott  is  a  member  of  the  National  Com- 
mercial Gas  Association,  the  New  York  Electrical  Society 
and  the  National  Electric  Light  Association  and  is  an  as- 
sociate member  of  the  American  Institute  of  Electrical 
Engineers.  He  has  been  chairman  of  the  membership  com- 
mittee of  the  N.   E.  L.  A.  for  the  past   four  years. 

Mr.  W.  H.  Morton,  who  resigned  as  secretary  of  the 
National  Electrical  Contractors'  Association  at  the  Chat- 
tanooga convention  last  week,  the  resignation  to  become 
effective  Sept.  I,  was  born  in  Springfield,  Mass.,  in  1869. 
His  father  is  Judge  James  H. 
Morton,  of  that  city.  Educated 
in  the  public  schools  of  Spring- 
field, Mr.  Morton  afterward 
took  a  two  years'  course  in 
the  Gunnery  Preparatory 
School  of  Washington.  Conn., 
and  the  first  three  years  after 
leaving  school  were  spent  in 
the  woolen  business  at  Ware, 
Mass.,  with  the  Gilbert  Manu- 
facturing Company.  Mr.  Mor- 
ton early  evinced  an  inclina- 
tion toward  electricity,  and  in 
1890  took  up  the  two  years' 
students'  course  at  the  works 
of  the  General  Electric  Com- 
pany at  Schenectady.  After  w.  h.  mokto.n 
completing  this  course  he  was 

placed  in  charge  of  the  testing  department  of  the  Schenec 
tady  works  until  1895,  at  which  time  he  went  to  Utica,  his 
present  home,  to  enter  the  electrical  contracting  business. 
He  continued  in  this  business  until  1905,  at  the  same  time 
carrying  on  the  continually  increasing  duties  of  secretary 
of  the  National  Electrical  Contractors'  Association.  Since 
1905.  however,  he  has  devoted  all  of  his  time  to  the  latter 
work.  In  addition  to  his  many  important  duties  as  secre- 
tary of  the  National  Electrical  Contractors'  Association  Mr. 
Morton  has  also  managed  the  National  Electrical  Contractor. 
the  official  monthly  magazine  of  the  association.  From 
1898  to  1902  Mr.  Morton  was  secretary  of  the  New  York 
State  Electrical  Contractors'  .\ssociation.  He  was  also  sec- 
retary of  the  Knit  Goods  Manufacturers'  Association,  the 
Utica  Employers'  Association  and  the  Park  Board  of  the 
city  of  L'tica.  Mr.  Morton  recently  purchased  a  large  tract 
of  land  in  Porto  Rico  for  the  purpose  of  growing  grapefruit, 
and  he  has  resigned  from  the  National  Electrical  Con- 
tractors'  Association   to   devote   his   time   to   this   business. 
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Construction 

New  England 

BRADFORD,  VT.— The  Bradford  El.  Lt.  Co.  has  decided  to  make 
«o  new  extensions  of  about  1  mile  each  to  its  lighting  service  (2200 
■olts)    in    Newbury.      A.    F.    Dickey    is    manager. 

ESSEX  JUNCTION.  VT.— The  Burlington   Lt.  &  Pwr.   Co.   is  building 

new  power  plant  at  Essex  Junction,  which  will  use  the  entire  power 
f  the  Winooski  River  under  a  65-ft.  head.  The  work  is  being  done  by 
he  Snare  &  Triest  Co.,  Woolworth  Building,  New  York,  N.  Y.,  which 
i  also  replacing  an  old  timber  dam  at  the  Burlington  Lt.  &  Pwr.  Co.'s 
resent  station  near  Winooski  with  a  concrete  dam.  J.  J.  Kennedy,  52 
[roadway.   New   York,   N.   Y..  is   consulting  engineer. 

FAIRHAVEN,  VT.— The  Western  Vermont  Pwr.  &  Lt.  Co.,  of  Fair- 
aven,  has  applied  to  the  Public  Service  Commission  of  New  York  for 
ermission  to  erect  a  transmission  line  to  Granville  for  the  purpose  of 
Lirnishing  electricity   for   lamps  and  motors  in  that  place. 

.MONTPELIER,  VT.— The  \\aterbury  Lt.  &  Pwr.  Co.  of  Montpelicr, 
uccessor  to  Moody  &  Allen,  expects  to  purchase  within  the  next  30 
ays  one  500-hp  water-tube  boiler  and  a  500-hp  engine  with  condenser, 
Ic.     G.    H.    Almon   is   manager. 

WINDSOR,  VT.— The  Windsor  El.  Lt.  Co  •:ontemplates  a  general 
econstruction  of  its  older  lines  and  would  like  to  communicate  with 
ealers  in  new  chestnut  poles.  The  company  has  just  completed  about  2 
liles  of  rural  lines  on  the  River  Road  in  Cornish,  N.  H.,  toward  the 
laremont  line.     Richard  P.  Osgood  is  superintendent. 

LE.N'OX,  M.ASS.— The  Lenox  El.  Co.  has  begun  work  on  the  installa- 
on  of  a  new  street-lighting  system,  consisting  of  100  tungsten  lamps 
f  32  cp  erected  on  ornamental  posts  and  maintained  by  underground 
jblcs.  Contracts  have  already  been  placed  for  materials.  The  Rogers 
I.  Co.,  of  Lenox,  Joseph  Franz,  engineer,  will  have  charge  of  the  work. 

PAXTON,  MASS. — A  warrant  calling  for  a  special  town  meeting 
as  been  drawn  by  the  Selectmen  to  vote  on  the  proposition  to  erect  an 
lectric-light  system,  the  cost  not  to  exceed  $5,000;  also  to  appoint  a 
smmittee  to  have  charge  of  building  the  plant  and  to  authorize  this 
immittee  to  enter  into  a  contract  for  not  more  than  10  years  with 
)me  electrical  company  to  furnish  energy  to  operate  the  system. 

WARE,  MASS.— The  Ware  El.  Co.  has  nearly  completed  the  installa- 
on  at  the  Ware  substation  of  three  1500-kva,  66,000-1 1,000-22,000-volt 
ansformers.  When  this  installation  is  completed  the  14  towns  now 
jpplied  by  the  Ware  El.  Co.,  the  North  Brookfield  El.  Lt.  &  Pwr.  Co. 
nd  the  Central  Massachusetts  EI.  Co.  will  be  furnished  with  current 
"om  the  lines  of  the  Connecticut  River  Transmission  Co.  The  sub- 
ation  is  the  property  of  the  Ware  El.  Co.  The  22,000-volt  lines  which 
averse  the  territory  have  been  erected  during  the  past  year.  H.  W. 
arsons   is  manager, 

HARTFORD,  CONN.— The  contract  for  furnishing  100  single  and  100 
ouble  iron  lamp  standards  for  the  ornamental  street-lighting  has  been 
warded  to  Story  &  Stephens  Co.,  of  New  York,  N.  Y.  The  price  paid 
ir  the  double  standards  was  $3,400  and  for  the  single  standards  $3,100. 


Middle  Atlantic 

ELMIKA,  N.  Y.— The  Elmira  Wtr..  Lt.  &  Pwr.  Co.  is  building  a 
),000-lriv  power  plant.  Contracts  have  been  placed  for  the  entire  plant. 
-  H.   Hill  is  acting  general  manager. 

GROTON,  N.  Y.— The  Board  of  Water  &  Light  Commissioners  expects 
'  purchase  within  the  next  few  months  materials  for  distribution  system 
I  replace  wires  now  in  use.     Charles  O.  Rhodes  is  clerk. 

.MORKISTOWN,  N.  Y.— The  Gregory  EI.  Co.,  Inc.,  successor  to  the 
[orthern  Lt.  Co.,  has  purchased  and  will  soon  install  Garten  &  Daniels 
ghtning  arresters  as  a  further  protection  to  its  distributing  system. 
.  M.  Gregory  is  manager. 

NEW  YORK,  N.  Y.— Bids  will  be  received  at  the  office  of  the  Armory 
oard.  Hall  of  Records,  Chambers  and  Centre  Streets,  New  York,  until 
ug.  7,  for  electrical  equipment  for  Twelfth  Infantry  Armory,  Sixty- 
:cond  Street  and  Columbus  -Avenue,  borough  of  Manhattan.  Bidders 
re  requested  to  make  their  bids  upon  blank  forms  prepared  by  the 
.rmory  Board,  a  copy  of  which  may  be  obtained,  together  with  a  copy  of 
antract,  including  specifications,  upon  application  to  the  above  office. 

ROCHESTER,  N.  Y.— Bids  will  be  received  at  the  office  of  the  super- 
isirg  architect.  Treasury  Department,  Washington,  D.  C,  until  Aug.  20 
3r  additional  conduit  and  wiring,  plumbing,  heating,  lighting  fixtures, 
tc,  in  the  first  story  of  the  United  States  court  house  and  post  office  in 
Rochester,  in  accordance  with  plans  and  specifications,  copies  of  which  may 
e  bad  at  the  above  office  or  at  the  office  of  the  custodian,  Rochester.  O. 
^^enderoth  is  supervising  architect. 

ROCHESTER,  N.  Y.— The  Rochester  Ry.  &  Lt.  Co.  is  installing 
'iditional  boilers  for  supplying  two  2700-kw  turbo-generators.  Three 
000-kw  rotary  converters  will  be  installed  for  the  Edison  system, 
^gether  with  considerable  new  switchboard  equipment.  The  company 
s  also  making  extensions  throughout  the  city  for  both  factory  and 
esidcntial  lighting,  and  is  placing  approximately  300  of  the  new  inverted 
lagnetitearc  lamps  in  the  business  section.  T.  H.  Yawger  is  superin- 
;ndcnt   of  the  electrical   department. 


ROUSES  POINT,  N.  Y.— A  new  150-hp  boiler  is  now  being  installed 
in  the  municipal  electric-light  plant.  A  new  switchboard  and  tungsten 
street   lamps   have  just   been   installed.     H.    A.    Sabourin   is   manager. 

SYRACUSE,  N.  Y.— The  Board  of  Contract  and  Supply  has  rejected 
the  proposal  submitted  by  the  Syracuse  Ltg.  Co.  for  street-lighting,  orna- 
mental lighting  for  the  city  buildings  and  energy  for  motors  for  a  period 
01  five  years.  The  board  has  instructed  R.  D.  Roney,  secretary,  to  re-adver- 
tise proposals  for  lighting  the  city. 

UNION  SPRINGS,  N.  Y.— The  Union  Springs  Lt.  &  Pwr.  Co.  is 
starting  a  campaign  to  wire  up  and  connect  SO  houses  in  this  town,  and 
expects  to  purchase  a  few  meters.     George   W.   Hull   is  general  manager. 

UTICA,  N.  Y.— The  Utica  Gas  &  EL  Co.  has  applied  to  the  public 
Service  Commission  for  permission  to  erect  electric  transmission  lines  and 
to  exercise  franchises  in  the  village  of  Holland  Patent  and  in  the  hamlet  of 
Sauquoit,  town  of  Paris,  Oneida  County. 

WEEDSPORT,  N.  Y.— The  Board  of  Trustees  of  the  village  of  Weeds- 
port  has  applied  to  the  Public  Service  Commission  for  permission  to  in- 
stall an  electric  plant  to  furnish  electricity  for  lamps  and  motors  to 
residents   in   Weedsport. 

FREELAND,  PA.— The  Harwood  El.  Co.,  of  Hazleton,  has  recently 
completed  the  construction  of  a  new  brick  and  steel  substation,  having 
an  output  of  3000  kw.  The  station  is  equipped  with  General  Electric 
switchboard  equipment,  step-down  transformers,  etc.;  also  two  50-lamp 
VVestinghouse  mercury  arc  rectifiers,  supplying  energy  to  Westinghouge 
series  metallic  flame-arc  lamps  for  municipal  lighting.  John  S.  Wise, 
Jr.,   is  manager. 

GETTYSBURG,  PA.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Sept.  3, 
for  completion,  including  plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  and  lighting  fixtures,  of  the  United  States  post  office 
at  Gettysburg,  in  accordance  with  drawings  and  specifications,  copies  of 
which  may  be  obtained  from  the  superintendent  of  construction  at  Gettys- 
burg or  from  the  above  office.     O.  Wenderoth  is  supervising  architect. 

PHILADELPHIA.  PA.— The  Philadelphia  Rapid  Transit  Co.  has  re- 
cently awarded  a  contract  for  the  construction  of  a  new  steel  and  con- 
crete power  house  at  the  corner  of  Thirty-second  and  Dauphin  Streets, 
at  a  cost  of  $15,000. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  office  of  the 
commanding  officer,  Frankford  Arsenal,  Philadelphia.  Pa.,  until  Aug.  5, 
under  circular  No.  15  for  the  installation  of  underfeed  mechanical  stokers 
in  the  boiler  room  of  the  power  plant  at  the  Frankford  Arsenal,  Phila- 
delphia. Further  information  may  be  obtained  upon  application  to  the 
commanding   officer. 

HAMMOXTON,  N.  J.— The  Council  recently  authorized  Mayor  Burt 
and  Town  Clerk  Seely  to  sign  a  contract  with  the  Hammontown  Tel.  & 
Teleg.  Co.  for  the  installation  of  a  fire  alarm  system  in  the  homes  of  the 
volunteer  firemen. 

CUMBERLAND,  MD.— The  Edison  El.  Illg.  Co.,  of  Cumberland,  it  is 
reported,  contemplates  the  installation  of  a  1000-kw  turbine. 

ALDERSON,  W.  VA.— The  Alderson  Lt.  &  Pwr.  Co.  is  rebuilding  and 
equipping  its  old  plant.  The  company  will  furnish  electricity  for  lamps  and 
motors  in  Alderson. 

CULPEPER,  VA.— The  Culpeper  Lt.  &  Ice  Co.  expects  to  purchase 
within  the  next  few  months  a  Babcock  &  Wilcox  boiler,  a  10-in.  by  30-in. 
Corliss  engine  and  a  7S-kw  General  Electric  direct-current  generator, 
also  one  panel  for  switchboard,  three  switches  with  inclosed  fuses  and 
an  ammeter  and  voltmeter.  Within  the  next  few  weeks  the  company 
will   establish   day   service    for   motors.      G.    F.    Major   is   manager. 

FREDERICKSBURG,  VA.— The  Rappahannock  EI.  Lt.  &  Pwr.  Co., 
of  Fredericksburg,  expects  to  erect  within  the  next  three  months  4 
miles  of  6600-voIt  rural  distribution  fines  and  rebuild  9  miles  of  dis- 
tributing lines  in  the  city,  and  also  expects  to  purchase  within  the  next 
three  months  two  200-kw  alternators  (belted),  5  miles  of  weather-proof 
wire,  300  poles,  2000  insulators,  cross-arms,  etc.  S.  C.  Foster  is  super- 
intendent. 

ROCKY  MOUNT,  VA.— Bonds  to  the  amount  of  $50,000  have  been 
voted  for  the  installation  of  water,  light  and  sewer  systems.  J.  L. 
Ludlow,  of  Winston-Salem,  N.  C,  is  engineer.  W.  A.  Belcher  is  re- 
corder. 

W.'\SinNGTON,  D.  C— Bids  will  be  received  by  the  Secretary  of  the 
Interior,  Department  of  the  Interior,  Washington,  D.  C,  until  Aug.  13. 
for  furnishing  material  and  labor  (unless  otherwise  specified)  required 
for  rewiring  the  third  floor  and  galleries  of  the  Patent  Office  Building. 
Washington.  D.  C.  in  accordance  with  plans  and  specifications,  copies  of 
which  may  be  obtained  upon  application  to  the  chief  clerk  of  this  depart- 
ment.    Lewis  C.  Laylin  is  assistant  secretary. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  .Accounts,  Navy  Department,  Washington,  D.  C,  until  Aug.  5 
for  miscellaneous  wire  to  be  delivered  at  the  Brooklyn  navy  yard  as  fol- 
lows: Schedule  5650 — 6000  ft.  plain  interior  communication  cable, 
200,000  ft.  plain  double  flexible  portable  conductor.  100.000  ft.  double 
flexible  silk  conductor,  50,000  ft.  telephone  cord,  250,000  ft.  bell  wire; 
Schedule  5649 — 42.000  ft.  duplex  rubber-insulated  lighting  and  power  wire, 
166,000  ft.  single  rubber-insulated  lighting  and  power  wire,  10,000  ft. 
twisted  telephone  wire  (No.  14).  T.  J.  Cowie  is  paymaster-general,  United 
States  Navy. 
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WASHINGTON,  D.  C.— Bids  will  be  received  at  the  office  of  the  chief 
signal  ofrucr.  War  Deimrtmcnt.  Washington,  D.  C,  uniil  Aug.  11.  as 
(allows:  Item  (1)  1200  ft.  rubber-insulated  power  cable,  similar  to  type 
650,  specification  No.  4i2D,  except  that  it  shall  be  three-conductor,  each 
conductor  Kinsisling  "(  19  strands,  each  66. -t  circ.  mil  in  diameter;  (2) 
1500  ft.  rubber-insulated,  lead-covered  and  armored  one-conductor  cable, 
specification  No.  580;  (3)  1300  ft.  rubber-insulated,  lead-covered  and 
armored  foiir-conduclor  c.-iblc.  specification  No.  580;  (4)  1000  ft.  riilpbcr- 
insulated,  lead  covered  and  armored  tenconiluctor  cable.  spccific.iUon  N". 
580;  each  of  the  above  items  (2,  3  and  4)  to  be  delivered  in  one  length 
on  one  reel;  cost  of  reel  to  be  submitted  separately;  (5)  18.000  ft.  sub- 
marine cable,  type  325.  specification  427-F;  (6)  1000  ft.  submarine  cable, 
type  325,  specification  427-F,  same  as  item  5,  except  that  it  shall  have  7 
double  armor;  the  outer  armor  should  be  of  the  same  size  as  the  other 
and  to  be  laid  on  as  prescribed  in  specification  431-C  for  double-armored 
cable;  items  5  and  6  to  be  supplied  in  one  length  of  19,000  ft.  and  prop- 
erly cribbed  on  a  ship  in  New  York  Harbor.  Major  W.  L.  Clarke  il 
disbursing  oilicer. 


North  Central 

BAD  AXE,  MICH.— The  managers  of  the  municipal  light  and  water 
plant  expect  to  purchase  within  the  next  three  months  one  72-in.  by 
16-ft.  boiler  complete,  with  all  fittings,  for  the  municipal  electric  plant. 
William   H.  Niswangcr  is  superintendent. 

R.-\Y  CITY,  MICH. — The  lighting  committee  of  the  Common  Council 
has  recommended  the  adoption  of  the  luminous-arc-lamp  system  for  street- 
lighting.     The  cost  of  installing  the  system  is  estimated  at  $27,000. 

DETROIT,  MICH.— The  Ford  Motor  Co.,  it  is  reported,  will  soon  in- 
stall a  3000-kw  low-pressure  turbine  in  its  power  plant.  Edward  Oray 
is  chief  engineer. 

DEXTER,  MICH.— The  Eastern  Michigan  Edison  Co..  of  Detroit,  will 
supply  electricity  for  lamps  and  motors  in  Dexter  from  its  plant  in  Ann 
Arbor.  The  company  has  made  arrangements  with  the  Village  Board  to 
purchase  the  local  municipal  electric-light  plant  for  $9,000.  subject  to 
the  vote  of  the  people. 

GRAND  RAPIDS,  MICH. — Contracts  will  soon  be  awarded  by  Messrs 
Brown.  Billings  and  .-Xverill.  county  poor  superintendents,  for  the  installa- 
tion of  a  small  power  plant  at  the  county  farm,  to  cost  about  $1,000. 

NEWBERRY,  MICH. — Arrangements,  it  is  reported,  are  being  made  by 
William  Horner  for  the  construction  of  a  hardwood  flooring  mill,  which 
will  be  equipped  with  electrically  operated  machinery.  Electricity  will  be 
generated  by  the  power  plant  connected  with  the  mill. 

SAULT  STE.  MARIE,  MICH.-The  Edison  Sault  El.  Co.,  of  Sault 
Ste.  Marie,  expects  to  erect  an  addition  to  its  power  house  within  the 
next  six  or  eight  months  to  provide  space  for  one  SOO-kw  generator  and 
waterwheel.  orders  for  which  have  been  placed;  also  to  make  some  addi- 
tions to  distribution  system,  material  for  which  is  on  hand.  William 
Chandler  is  vice-president  and  general  manager. 

THREE  RIVERS.  MICH— The  Constantine  Hydraulic  Co.,  of  Three 
Rivers,  expects  to  purchase  within  the  next  two  months  recording  in- 
struments for  station,  wattmeters,  etc.  The  company  is  contemplating 
the  purchase  of  lamp  standards,  carrying  three  and  four-lamp  clusters; 
nothing  definite  has   yet  been   decided  upon.      H.   C.    Sterling  is   manager. 

liARBERTON,  OHIO.— The  City  Council  has  adopted  a  resolution 
authorizing  the  director  of  public  service  to  engage  H.  Wliitford  Jones. 
1114  Citizens'  Building,  Cleveland,  as  consulting  engineer  in  connection 
with   the  construction   of  the  proposed   municipal  electric-light   plant. 

BRY.AN,  OHIO. — The  contract  for  furnishing  material  and  installing 
the  ornamental  street-lighting  system  has  been  awarded  to  the  Kokomo 
El.  Const.  Co..  of  Kokomo,  Ind.,  to  cost  about  $5,000.  The  contract 
provides  for  the  erection  of  70  lamp  standards,  carrying  five-lamp 
(Mazda)  clusters.  S.  E.  Folk  is  superintendent  of  the  municipal  light 
and    water   plant;    John   A.    Neil    city   clerk. 

COLUMBUS,  OHIO. — The  City  Council  has  passed  an  ordinance  ap- 
propriating $23,000  for  extensions  to  the  municipal  electric-light  plant 
and  lighting  system.  H.  E.  Eichhorn  is  superintendent  of  municipal 
plant. 

KENT.  OHIO.— iMring  the  past  year  the  Kent  Wtr..  Lt.  &  Pwr.  Co. 
has  been  changed  from  llOO-volt.  133cycle.  single-phase,  to  2200-volt. 
60-cycle.  three-phase  operation,  and  new  equipment  purchased.  For  the 
past  nine  months  the  plant  has  been  furnishing  energy  for  motor  service 
as  well  as  lighting.     S.    F.    Messer,  superintendent- 

BURNSIDE,  KY.— The  Kentucky  Utilities  Co..  of  Lexington,  which 
recently  purchased  the  property  of  the  Burnside  El.  Lt.  Co.,  is  erecting 
a  transmission  line  from  Somerset  to  Burnside,  a  distance  of  9  miles. 
When    completed    a    24-hour   service   will    be    established. 

CALHOUN,  KY— The  Green  River  Lt.  &  Wtr.  Co.,  of  Calhoun,  ex- 
pects to  purchase  within  the  next  few  months  a  direct-connected  gen- 
erator and  will  have  one  for  sale  (Ball  engine  and  General  Electric 
generator,  belted).     C.  G.  Gilmore  is  manager. 

CENTRAL  CITY,  KY.- The  Central  City  Lt.  &  Pwr.  Co.  expects 
to  purchase  within  the  next  two  months  one  ISO-hp  boiler.  I.  V.  Fortney 
is  sccrelarj'. ' 

COVINGTON,  KY.— Bids  will  be  received  by  H-  G.  Klosterman,  city 
clerk,  until  Sept.  26  for  a  franchise  to  construct  and  operate  a  street 
railway   system   in  the  city   of  Covington  by  electricity  or  motive  power 


itlher  than  steam  for  a  period  of  20  years.  Approximately  25  miles  of 
track  are  authorized  within  the  city  limits.  Further  information  may 
be   obtained  upon  amplication   to  the  city  clerk. 

E.\RLINGTON.  KY.— Foundations  are  being  laid  at  Earlington.  it  >i 
reported,  for  the  new  plant  of  the  Central  El.  Co. 

GLASGfJW.  KY.— The  Glasgow  El.  Lt.  &  Ice  Co.  expects  to  pur- 
chase  within  the  next  12  months  one  ISO-kva  turbo-generator.  B.  G. 
Pickinson  is  president. 

HARDINSBURG,  KY. — Prominent  citizens,  it  is  reported,  are  behind 
a    project   to   organize   a   company   to    furnish    electricity    for   the   town. 

LA  GRANGE.  KY.— The  La  Grange  Lt.  &  Pwr.  Co.  is  reported  to  b« 
contemplating  the  installation  of  a  street-lighting  system. 

MORGAN  FIELD,  KY.— The  Morganficid  Lt.  &  Pwr.  Co.  expecu  to 
erect  within  the  next  six  months  a  new  brick  power  house  and  to  pur- 
chase two  200-hp  internally  fired  boilers,  two  three  phase.  60-cycle,  2300- 
volt  revolving-field  belted  alternators,  one  200-hp  engine  and  main  switch' 
board.     F.  W.  Gilbert  is  president. 

NEWPORT,  KY.— The  City  Commissioners  have  started  a  campaign  for 
additional  boulevard  lamps.  The  present  plan  provides  for  the  cost  of 
installation  to  be  paid  by  the  merchants. 

CENTERVILLE,  IND.— Bids  will  be  received  by  the  lioar.i 
Trustees  of  the  town  of  Centervillc  until  Aug.  8  for  the  installation  01  a 
high-tension  transformer  station  and  electric  distribution  system  for  the 
town  of  Centerville,  according  to  plans  and  specifications  on  file  in  the 
office  of  the  town  clerk,  Centerville,  and  at  the  office  of  the  Electrical 
IVorld,  239  West  Thirty-ninth  Street,  New  York,  N.  Y.  Benjamin  C 
(jaiser  is  president  of  board  and  Wilbcrt  A.   Bertsch  town  clerk. 

IXDI.ANAPOLIS.  IND. — Improvements,  it  is  reported,  are  contemplated 
by  the  Merchants'  Ht.  &  Lt.  Co.,  of  Indianapolis,  to  its  local  plants,  in- 
volving an  expenditure  of  $100,000.  The  work  will  include  the  installa- 
tion of  a  large  turbine  engine  at  the  West  Washington  Street  power  plant 
-\dditional  equipment  will  be  installed  at  the  South  Jersey  Street  station, 
including  boilers,  increasing  the  output  of  the  plant  by  3000  hp,  auto- 
matic stokers  and  other  smoke-consuming  devices,  and  also  a  new  switch- 
board. The  company  is  reported  to  have  closed  a  contract  to  furnish 
energy  for  the  Federal  Building.     Kleazor  Darrow  is  manager. 

KNOX.  IND.— The  Knox  El.  Lt.  &  Pwr.  Co.  has  purchased  and  ex- 
pects to  install  one  16-in  by  36-in.  Corliss  engine  within  the  next  two 
months.  The  company  also  expects  to  change  the  present  street-lighting 
system  to  incandescent  Mazda  lamps  before  fall.  Thomas  A.  Grist  is 
owner. 

NEWCASTLE,  IND.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C.  until  Sept  6, 
for  the  construction  complete  (including  mechanical  equipment,  interior 
lighting  fixtures  and  approaches)  of  the  United  States  post  office  at 
Newcastle.  Drawings  and  specifications  may  be  obtained  at  the  above 
office  or  from  the  custodian  of  site  at  Newcastle,  O.  Wenderoth  is  super- 
vising architect. 

PERU,  IND. — The  managers  of  the  municipal  electric-light  plant  expect 
to  erect  a  distribution  line  to  include  the  suburb  of  Oakdale,  a  distance 
of  about  l'/]  miles,  to  furnish  energy  for  manufacturing  purposes,  and 
also  to  purchase  within  the  next  few  months  a  water-softening  system 
and  six  20-kva,  three  lO-kva  and  two  5-kva  transformers.  G.  C-  Ander- 
son is  manager. 

PORTLAND.  IND.— The  City  Council  expects  within  the  next  60  days 
to  erect  a  power  house.  40  ft.  by  58  ft.,  for  the  municipal  electric-light 
plant,  and  within  the  next  30  days  to  purchase  one  750-hp  Corliss  engine 
and  one  500-kw  generator,  directly  connected.  Ornamental  lamp  posts 
will  be  erected  in  the  city,  doing  away  with  the  arc  system.  At  present 
the  wires  are  being  transferred  from  the  streets  to  alleys.  Fred  Drury 
is  city  electrician. 

SCOTTSBURG,  IND.— The  Indianapolis  &  Louisville  Trac.  Co.  is  con 
templating  the  installation  of  a  complete  commercial  system  in  Scotts- 
hurg.  The  municipal  plant  operates  the  street-lighting  system  only,  con- 
sisting of  80  tungsten  lamps  of  60  cp.  for  which  energy  is  supplied  by 
the  Indianapolis  &  Louisville  Ry.  Co. 

TIPTON,  IND. — Extensive  improvements  have  been  made  to  the  mu- 
nicipal electric-light  plant,  including  the  installation  of  500-hp  boilers  and 
accessories,  with  building  and  ground,  also  other  improvements,  involving 
an  expenditure  of  about  '$20,000.  Plans  are  now  being  considered  to 
rebuild  thoroughly  the  entire  wiring  system  and  to  renew  the  lighting 
system  within  the  next  12  months.     Arthur  C.   Herrin  is  superintendent 

BARRY.  ILL. — The  city  of  Barry  is  considering  the  installation  of  a 
municipal  clcctric-Iight  plant.  G.  W.  Nations  is  engineer.  T.  M-  Dwyer 
is  chairman   of  light  committee. 

CANT®N.  ILL. — Extensive  improvements,  it  is  reported,  are  contem- 
plated by  the  Canton  Gas  St  El.  Co.,  including  the  installation  of  a  1590- 
kw  turbo-generator  set.  Work  will  soon  begin  on  the  erection  of  a  high- 
tension   line   transmission   to   Glasford   to   furnish   electrical  service  there. 

ELGIN,  ILL. — The  Chicago  Tel.  Co.  contemplates  placing  its  wires 
underground  and  transferring  all  pole  lines  in  alleys  before  1919.  The 
cost   of  the   work   is   estimated   at   about   $100,000. 

HILLVIEW,  ILL.— The  commissioners  of  the  Hartwell  drainage  and 
levee  district  contemplate  the  erection  of  a  pumping  plant  with  electrical 
equipment  to  operate  three  30-in.  pumps.  Energy  will  be  supplied  by 
the  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon. 
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KEWANEE,  ILL.— The  Spring  Valley  Gas  &  El.  Co.,  whicii  operates 
in  Spring  X'alley  and  \'ersailles,  it  is  reported,  will  ask  the  City  Council 
for  a  franchise  to  supply  electricity  for  lamps  and  motors  in  Kewanee. 
The  installation  of  an  ornamental  street-lighting  system  is  contemplated. 
If  granted  a  franchise,  the  company  will  extend  its  lines  from  Neponset. 

MONMOUTH,  ILL. — Petitions  are  being  circulated  asking  that  a  spe- 
cial election  be  called  to  vote  on  the  proposition  to  grant  the  Monmouth 
Pwr.  &  Lt.  Co.  a  franchise  to  operate  an  electric-lighting  system  in  Mon- 
mouth. 

NOKOMIS,  ILL. — The  installation  of  a  municipal  electric-light  plant 
ia  Nokomis  is  under   consideration   by  the   City   Council. 

STREATOE.  ILL.— The  Public  Ser.  Co.  of  Northern  Illinois,  it  is 
reported,  will  erect  a  large  power  plant  at  Spring  Lake,  near  Streator, 
plans  for  which  are  now  being  prepared. 

BE.WER  D.\M,  WIS.— The  Beaver  Dam  Lt.  &  Pwr.  Co.  has  recently 
purchased  water  meters,  steam  separator,  materials  for  resetting  boilers, 
also  poles,  wire,  hardware,  etc.,  for  street-lighting  at  Horicon.  D.  C 
West   is  president. 

H.\MMOND.  WIS.— Plans  are  being  considered  to  discontinue  the 
local  gas  plant  and  secure  energy  for  lighting  the  town  from  the  Burk- 
hardt  Milling  &  El.   Pwr.   Co.,  of  Burkhardt. 

NEW  LONDON,  WIS. — The  managers  of  the  municipal  electric-light 
plant  and  water-works  system  expect  to  erect  within  the  next  six  months 
a  concrete  reservoir  and  pumping  station  and  lay  about  -40,000  ft.  of  ^-in. 
water  mains  and  about  1200  ft.  of  8-in.  mains;  also  to  purchase  one 
150-hp  boiler,  an  engine  and  generator  and  one  electrically  operated 
pump.     O.   H.    Pribnow  is  superintendent. 

PARDEEVILLE.  WIS.— The  owners  of  the  local  electric-light  plant 
expect  to  purchase  within  the  next  six  months  six  street-lighting  fixtures 
and  some  washing  machines.     Joseph  Chandler  is  treasurer  and  manager. 

SPRING  VALLEY,  WIS.— The  Chippewa  Valley  Ry.,  Lt.  &  Pwr.  Co., 
of  Eau  Claire,  has  purchased  the  property  of  the  Spring  Valley  Lt.  & 
Pwr.  Co.  -\  transmission  line  has  been  erected  from  Elmwood  to  Spring 
Valley,  a  distance  of  S  miles,  and  energy  from  the  Menomonie  Red 
Wing  line  will  be  used  to  operate  the  system  here.  The  local  steam  plant 
will  be  used   as  an  auxiliary. 

.WROR.A.  MINX. — The  Village  Council  is  considering  the  installation 
of  additional  equipment   for  the  municipal  electric-light  plant. 

BREWSTER,  MINN.— The  propo.sition  to  issue  bonds  for  the  installa- 
tion of  a  municipal  electric-light  plant  was  defeated  at  an  election  held 
recently.     W.  N.  Reestroffe  is  clerk. 

ELIZABETH,  MINN.— We  are  informed  that  the  proposition  of 
instaUing  an  electric-light  plant  in  Elizabeth  has  been  abandoned  for 
the  present.     Joseph  C.  Rian  is  clerk. 

FARMINGTON.  .MINN.— The  Farmington  El.  Lt.  &  Pwr.  Co.  has 
recently  installed  a  240-amp-hr.  storage  battery  at  a  cost  of  $3,000  and 
lias  established  a  24-hour  service.      F.    H.   Eddy   is  manager. 

FREEPORT,  MINN.— At  an  election  held  July  IS  the  proposition  to 
issue  $6,000  in  bonds  for  the  construction  of  a  municipal  electric-light 
plant  was  carried. 

HUTCHINSON,  MINN.— The  Hutchinson  Ltg.  &  Mfg.  Co.  is  making 
extensive  improvements  to  its  properties  in  Hutchinson  and  Glencoe  as 
follows:  .\t  the  Hutchinson  plant  one  75-kw  and  one  200-kw  General 
Electric  three-phase  generator  and  a  200-kw  steam  unit  will  be  in- 
stalled in  the  near  future:  also  three  generator  panels,  one  double-circuit 
feeder  panel,  a  Tirrill  regulator,  three  General  Electric  feed  regulators 
and  three  40-kva,  13,300-2300-volt  transformers.  At  the  Glencoe  station 
one  50-kva  General  Electric  synchronous  condenser,  one  three-phase  gen- 
erator panel  for  same,  one  double-circuit  feeder  panel,  one  Tirrill  regu- 
lator panel  and  three  General  Electric  40-kva,  13,200-2300-volt  transformers 
will  be  installed.  A  three-phase,  60-cycle,  13,200-volt  transmission  line 
from  Hutchinson  to  Glencoe,  passing  through  Biscay,  17H  miles  long,  will 
be  creeled.  Cedar  poles,  42  to  the  mile,  and  No.  6  copper  wire  with  ground 
wire  and  telephone  circuit  will  be  used,  and  General  Electric  aluminum- 
cell  lightning  arresters.  The  work  is  now  in  progress  except  the  trans- 
mission line,  for  which  contract  will  soon  be  let.  Thomas  Pitts  is  man- 
ager of  both  properties. 

OWATONNA.  MINN— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.  until 
Sept.  1,  for  construction  complete,  including  mechanical  equipment, 
interior  lighting  fixtures  and  approaches,  of  the  United  States  post  office 
at  Owatonna.  Drawings  and  specifications  may  be  obtained  from  the 
custodian  of  site  at  Owatonna,  or  at  the  above  office.  O.  Wenderoth 
is  supervising  architect. 

PAYNESVILLE,  MINN.— The  town  of  Paynesville  expects  to  install 
an  ornamental  lighting  system  on  about  two  blocks,  using  five-lamp  clus 
ters.     Roy  R.  Spindler  is  superintendent  of  the  municipal  electric   plant. 

SAUK  CENTER.  MINN.— Bids  will  be  received  by  the  State  Board 
of  Control.  State  Capitol  Building.  St.  Paul,  until  .'Kug.  13  for  erection 
complete  of  two  cottages  at  the  Home  School  for  Girls,  Sauk  Center, 
including  the  general  contract  work,  heating  and  ventilating,  plumbing 
and  the  electrical  work  and  fixtures  in  accordance  with  plans  and  speci- 
fications prepared  by  C.  H.  Johnson,  architect,  715  Capital  Bank  Build- 
ing. St.  Paul.  Copies  of  plans  and  specifications  may  be  seen  at  the 
Builders'  Exchange,  St.  Paul  and  Minneapolis,  at  the  superintendent's 
office  at  the  Home  School  for  Girls,  Sauk  Center,  and  at  the  office  of 
the  Slate   Board   of  Control.   State  Capitol  Building,   St.    Paul. 


SPRING  VALLEY,  MINN.— The  new  owner  of  the  Spring  Valley 
electric  plant,  it  is  reported,  is  preparing  plans  for  rebuilding  the  entire 
plant. 

WOODLAKE,  MINN.— A  special  election  will  be  caUed  to  vote  on  the 
proposition  to  issue  $9,900  in  bonds  to  establish  an  electric-light  and 
power  plant,  including  the  erection  of  a  transmission  line  connecting  thi» 
village  with  Granite  Falls. 

CEDAR  FALLS,  IA. — Contracts  for  construction  of  the  municipal 
electric-light  and  power  plant  have  been  awarded  to  the  Murray  Iron 
Works  Co.,  of  Burlington,  la.,  and  the  Fort  Wayne  El.  Works.  C.  H. 
Streeter  is  city  engineer. 

CEDAR  RAPIDS,  IA.— The  Quaker  Oats  Co.,  of  Cedar  Rapids,  has 
awarded  a  contract  to  the  Iowa  Ry.  &  Lt.  Co.,  of  Cedar  Rapids,  to  fur- 
nish energy  to  operate  its  plant  for  a  period  of  50  years.  The  Iowa 
Ey.  &  Lt.  Co.  is  reported  to  have  ordered  a  new  1500-bp  boiler  and  will 
soon  place  contract  for  a  4000-kw  generator.  The  plant  of  the  Quaker 
Cats  Co.  will  be  dismantled.  The  contract  provides  for  3000  hp. 
The  power  company  is  also  to  furnish  steam  to  the  rereal  mills  for  all 
purposes.  .\  high-pressure  main  will  be  built  frcm  I,  e  power  house  to 
the  cereal  plant. 

FONDA,  IA. — .At  an  election  held  recently  the  proposition  to  issue 
bonds  to  construct  a  municipal  electric-lignt  plant  was  carried. 

GILBERTVILLE,  IA. —  Steps  have  been  taken  by  a  number  of  promi- 
nent residents  of  Gilbcrtville  toward  the  organization  of  a  company  to 
erect  an  electric-lighting  system  here.  It  is  propose'!  to  erect  a  trans- 
mission line  through  the  principal  stn  ets  of  the  village,  connecting  with 
the  Waterloo,  Cedar  Falls  &  Northern  Ey.  Co.'s  power  house  near  here. 
The  company  will  be  known  as  ,the  Gilbcrtville  Ltg.  Co.,  and  will  be  cap- 
italized at   $2,000.     John   Nemmers  is  interested  in  the   project. 

MARENGO,  IA.— The  Marengo  Lt.  &  Pwr.  Co.  was  recently  pur- 
chased by  the  Iowa  Ey.  &  Lt.  Co.,  of  Cedar  Rapids.  V.  T.  Matthewi 
is  manager  at   Marengo. 

MAXWELL,  IA. — The  City  Council  has  passed  an  ordinance  granting 
C.  E.  Lookingbill  and  W.  C.  Enfield,  of  the  Maxwell  El.  Lt.  &  Pwr.  Co.. 
a  franchise  to  construct  and  operate  an  electric-light  plant  in  Maxwell.  -A 
special  election  has  been  called  for  Aug.   5  to  ratify  the  franchise. 

MONTEZUMA.  IA.— At  an  election  held  recently  the  citizens  voted  to 
grant  the  Oskaloosa  Trac.  &  Lt.  Co.,  of  Oskaloosa,  recently  taken  over 
by  the  McKinley  interests,  a  2S-year  franchise  to  furnish  electricity  here. 
.\  transmission  line  will  be  erected  from  Oskaloosa  to  Montezuma. 
The  company  agrees  to  furnish  a  24-hour  service. 

NEW  HARTFORD,  IA.— A  20-year  franchise  has  been  granted  to  local 
parties  for  the  installation  of  an  electric-light  plant  in  New  Hartford. 
The  contract  for  equipment,  wiring  and  installing  plant  has  been 
awarded  to  Charles  Simonsen,  of  Cedar  Falls.  The  cost  of  plant  is 
estimated   at   $10,000. 

OSAGE.  IA.— The  Osage  El.  Lt..  Ht.  &  Pwr.  Co..  it  is  reported, 
will  build  a  new  concrete  dam  on  Cedar  Eiver.  .Additional  machinery 
costing  $15,000  will  be  installed  in  the  electric-light  plant.  W.  J.  Ferris 
i5  president  of  the  company  and  Robert  Ferris  is  secretary  and  treasurer. 

POMEROY,  IA. — Bonds  to  the  amount  of  $15,000  have  been  voted  for 
the  installation  of  an  electric-lighting  system  here.  A  transmission  line 
will  be  erected  to  connect  with  the  Northern  Iowa  Pwr.  Co.'s  line  neai 
Pocahontas. 

SHELDON,  IA— The  Sheldon  Lt.  &  Pwr.  Co.  erected  last  year  1.5 
miles  of  line  for  pumping  the  city  water,  installing  a  25-hp  Century 
motor.  The  company  is  now  installing  32  five-lamp  electroliers,  using 
2400   ft.  of  steel-taped  cable.     O.   E.   Logan,   owner. 

SIOUX  CITY,  IA  — The  Sioux  City  Service  Co.  is  erecting  an  addi- 
tion to  its  power  plant  and  has  purchased  two  400-hp  Stirling  boilers,  two 
Green  grate  stokers,  a  3000-ft.  air-compressor,  two  16-in.  wells  and  a  new 
18-panel  Westinghouse  switchboard.     E.  L.  Kirk  is  general  manager. 

VALLEY  JUNCTION.  IA.— The  City  Council  has  adopted  a  resolu- 
tion authorizing  the  purchase  of  the  local  electric  plant  for  $10,000. 
Nothing  definite   on   construction   has   been    decided    upon. 

VILLISCA,  IA. — An  agreement  has  been  reached  by  the  City  Council 
and  the  Villisca  Public  Service  Company  whereby  the  company  is  granted 
a  25-year  franchise,  subject  to  the  approval  of  the  voters.  Energy  for 
operating  the  system,  it  is  reported,  will  be  furnished  by  the  Red  Oak 
EI.   Co. 

WINTEESET.  IA— Two  new  engines,  72  in.  by  18  ft.,  high-pressure 
tubular  boilers,  are  being  installed  in  the  municipal  electric-light  plant. 
L.   O.   Klein  is  superintendent. 

BLACKWATER,  MO.— The  installation  of  a  municipal  electric-light 
plant  in   Blackwater  is  under  consideration. 

ELSINORE.  MO.— The  McDonald  Charcoal  Co.,  of  Elsinore,  is  re- 
ported to  be  contemplating  the  installation  of  an  electric  plant  in  con- 
nection with  its  proposed  furnace  and  chemical  plant.  L.  W.  Searles, 
Woodward  Building,  Birmingham.  -Ala.,  is  engineer  and  general  manager 
of  the   company. 

MARCELINE,  MO.— Bonds  to  the  amount  of  $10,000  have  been  voted, 
the  proceeds  to  be  used  for  improvements  to  the  municipal  electric-light 
plant. 

SL.ATER.  MO. — The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  few  months  one  350-kw  water  turbine 
or   Corliss   engine.      1..    E.    Shepherd   is   superintendent. 
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HDWBEI.LS,  N.  D.— The  City  Council  has  granted  J.  M.  Bearden. 
of  Graccville,  Minn.,  n  20-ycar  franchise  to  erect  and  maintain  an 
electric-light  plant  in   llowbclls. 

MAYVILI.K,  N.  n.— Did;  will  be  received  at  the  office  of  the  State 
Normal  School  at  Mayvillc  until  Aug.  19  for  the  installation.  Including 
labor  and  materials,  of  a  system  of  automatic  temperature  regulation  in 
the  main  building.  Separate  bids  will  be  received  at  the  same  time  and 
place  for  rewiring  by  conduit  system,  including  all  work  and  materials, 
except  fixtures,  of  the  same  building  for  electric  lighting.  Thomas  A. 
Ilillyer,    of    Mayville,    is   president. 

MAYV'ILLE,  N.  D. — Contracts  for  construction  of  a  water,  light  and 
power  plant  at  Mayville  have  been  awarded  as  follows;  For  power  house 
to  the  Boyd  Construction  Co.,  of  St.  Paul,  Minn.,  at  $8,108;  reinforced 
concrete  stack  to  the  Concrete  Metal  Chimney  Co.,  of  St.  Louis,  Mo.,  at 
$1,435;  boilers,  engines,  generators  and  pumps  installed  complete  to  the 
Northwestern  Kl.  Equipment  Co.,  of  St.  Paul,  Minn.,  for  $19,383,  and 
for  sewer  and  water  connections  to  M.  Barr,  of  Mayville,  at  $3,07"4.  The 
Oscar  Claussen  Engineering  Co.,  of  St.  Paul,  Minn.,  is  consulting  en- 
gineer. 

MOBRIDGE,  S.  D.— Bids  will  be  received  by  the  city  auditor  of  the 
city  of  Mobridge  until  Aug.  11  for  the  installation  of  an  electric-lighting 
system  as  follows:  (I)  For  furnishing  all  material  and  labor  for  install- 
ing 12  Cutter's  Riverside  ornamental  lamp-posts,  three  lamps  to  post, 
with  bulbs  and  globes  complete,  to  be  connected  up  with  underground 
lacquered  conduit.  No.  6  copper  wire,  all  to  be  attached  ready  for  service: 
(2)  separate  bids  for  material  f.o.b.  Mobridge,  as  in  proposition  1,  and  for 
installing  said  material;  (3)  for  furnishing  and  insl.illing  electric  lamps 
at  12  different  points,  more  or  less,  on  Grand  Crossing  Avenue, 
cedar  poles,  7-in.  tops,  equal  to  those  now  in  use  by  the  electric-light 
company,  each  lamp  to  be  equipped  with  material  equal  to  the  one  stand- 
ard Cutter's  street  hood  (three  60-watt  Mazda  lamps) ;  separate  bids  for 
material  and  installation  as  in  proposition  3.  Material  f.o.b.  Mobridge. 
Charles  H.  Smith  is  Mayor  and  W.  L.   Youngman  is  city  clerk. 

ALMA,  NEB.— Bids  will  be  received  until  Aug.  12  by  J.  B.  Billings, 
Mayor,  or  A.  H.  Reed,  city  clerk,  for  two  100-hp  tubular  bailers,  one 
80-hp  and  one  75-hp  Corliss  engine,  one  50-kva,  60-cyclc,  2300-volt 
generator  and   one   2-kw,    I2S-volt   generator   with   accessories. 

DAVID  CITV,  NEB.— The  city  of  David  City  is  contemplating  the 
construction  of  a  municipal  electric-light  plant.  The  proposed  plant  will 
be  driven  by  a  gas  engine.  The  work  will  also  include  the  construction 
of   four   blocks   of   subsurface   conduits.      L.    L.   Thompson   is    city   clerk. 

DESKLER,  NEB.— The  Deshler  Lt.  &  Pwr.  Co.,  it  is  reported,  con- 
templates the  installation  of  a  large  steam  engine.  The  company  is 
planning  to  increase  the  output  of  its  plant  in  order  to  supply  energy  to 
all    towns   in   Thayer    County. 

HOWELL,  NEB. — The  electric  light  commission  expects  to  purchase 
about  $300  worth  of  incandescent  lamps.     George  Lodes  is  village  clerk. 

OSMOND,  NEB.— The  Lecdom-Coons-Leedom  El.  Co.,  of  Osmond, 
expects  to  purchase  within  the  next  six  months  storage  batteries  for 
110-volt  service  on  day  circuit.     J.  W.  Leedom  is  manager, 

PRAGUE,  NEB. — Within  the  next  three  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  erect  a  new  cement-block  power 
house  for  a  water  and  electric-light  plant,  and  within  the  next  two 
months  they  expect  to  purchase  Mazda  lamps,  for  which  contract  has 
been  placed.  For  further  information  address  Anton  Kasper.  Milo 
Fabian  is  engineer. 

SALEM,  NEB.— The  installation  of  a  municipal  electric-light  plant  in 
Salem   is   under  consideration. 

UNIVERSITY  PLACE,  NEB.— The  municipal  electric-light  commis- 
sion expects  to  purchase  within  the  next  year  one  deep-well  pump,  and 
within  the  next  six  months  some  plant  devices,  line  material  and  lamp- 
posts.    F.   Harbican  is  a  member  of  the  committee. 

VERDON.  NEB. — The  installation  of  a  municipal  electric-light  plant 
in   Verdon  is  under  consideration. 

.ARM.X.  KAN. — The  Commercial  Club  has  instructed  the  executive 
committee  to  look  into  the  matter  of  installing  an  Mectric-lighl  and 
power  plant  and  water-works  system  in  Arma.  .\.  E.  Sellsman  is  secre- 
tary of  the  club. 

CAWKER  CITY.  KAN.— The  power  plant  of  the  El.  Lt.  &  Pwr.  Co. 
of  Cawker  City  is  reported  10  have  been  destroyed  by  fire,  causing  a  loss 
of  from  $12,000  to  $14,000. 

CLAY  CENTER.  KAN. — The  installation  of  the  new  ornamental 
street-lighting  system  (five-lamp  clusters)  in  connection  with  the  munici- 
pal  electric-light    plant   is   nearly   completed. 

COLDWATER,  KAN.— The  managers  of  the  municipal  electric-light 
plant  expect  to  purchase  within  the  next  three  months  one  100-hp  to 
150-hp  oil  engine,  one  75-kw  to  100-kw,  three-phase,  60-cycle.  2300-volt 
generator,  switchboard  for  7S-kw  to  lOOkw  generator  and  material  for 
extension    to   water   and   light  mains.      L.    A.    Baldwin   is   superintendent. 

DODGE  CITY.  KAN.— The  Midland  Wtr..  Lt.  &  Ice  Co..  of  Dodge 
City,  expects  to  purchase  within  the  next  two  months  one  200kw  generat- 
ing unit  complete,  either  turbine  or  engine  driven.  The  present  plant 
generates  three-phase,  60-cycle,  2300  volts. 

EL  DORADO,  KAN.— The  El  Dorado  El.  &  Refrigerating  Co.  expects 
to  purchase  within  the  next  three  months  a  synchronizing  set  for  two 
two-phase.  2400-volt.  belt-driven  alternators.  F.  A.  Pielsticker  is  man- 
ager. 


ELLIS,  KAN. — Within  the  next  six  months  the  town  of  Ellis  expecta 
10  purchase  for  the  municipal  electric-light  plant  one  SO-kw.  three-phase, 
2300-volt  alternator,  one  80-hp  oil  engine  and  one  single-panel  board  for 
above  unit.     D.   C.   Watkins  is  superintendent. 

HANOVER,  K.AN. — The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  four  months  incandescent  lamps,  tome 
household  labor-saving  devices  and  wiring  supplies.  J.  G.  Granzer  ii 
superintendent. 

JET.MORE,  KAN.— Bonds  to  the  amount  of  $10,000  have  been  issued 
for  the  installation  of  water  and  light  systems.  Arrangements  are 
being  made  to  raise  the  issue  to  $16,000.  Materials  and  supplies  have 
not  yet  been  purchased.  Worley  &  Black,  Reliance  Building.  Kansas 
City.  Mo.,  are  consulting  engineers.     L.  W.  Hubbell  is  city  clerk. 

LEBANON,  KAN.— The  installation  of  a  municipal  electric-light  plant 
is  under  consideration. 

M.*\RION,  KAN. — The  city  of  Marion  is  contemplating  the  installation 
of  steam  engines  and  boilers  in  the  municipal  electric-light  and  water 
plant.     H.  .*\.  Rowland,  of  McPherson,  is  engineer. 

SHADY  BEND,  KAN.— The  Shady  Bend  Milling  &  Pwr.  Co.  expecu 
to  erect  within  the  next  12  months  transmission  lines  to  the  towns  of 
Beverly,  2^4  miles  distant;  thence  to  Tescott  and  Culver.  The  three 
towns  are  within   15  miles,  all  on  the  same  line. 

SOUTH  HAVEN,  KAN.— The  South  Haven  El.  Lt.  Co.  expects  to 
purchase  within  the  next  six  months  one  50-hp  internal-combustion 
engine  with  generator  directly  connected.     J.  R.  Britton  is  manager. 

ST.  PAUL.  KAN. — .*\t  an  election  held  recently  the  proposition  to 
issue  bonds  to  the  amount  of  $12,000  for  the  installation  of  a  municipal 
electric-light   plant  was  carried. 

STERLING.  KAN.— The  Morris  Electrical  Pwr.  Co.,  of  Sterling,  ex- 
in-cts  to  purchase  within  the  next  30  days  one  50-kw  generator  and 
one  60-hp  oil  engine  and  switching  equipment  for  same.  C.  H.  Love 
i  i  manager. 

TOPEK.'V.  KAN. — The  city  of  Topeka  expects  to  purchase  within 
the  next  six  months  one  500-hp  exhaust-steam,  open  feed-water  heater 
for  the  municipal  electric-light  plant.  The  installation  of  a  SOO-kva,  60- 
cyclc,  2200-volt  generator  has  just  been  completed.  The  contract  for 
extension  to  the  ornamental  street-lighting  system  has  been  awarded 
to  the  Tucker  Electrical  Co.,  of  Topeka,  for  $15,000.  The  contract  pro- 
vides for  the  installation  of  92  ornamental  lamp  standards,  carrying 
five-lamp   clusters.      Elmer    G.    Stahl    is    superintendent. 

WAMEGO,  KAN. — The  managers  of  the  municipal  electric-ligbt  and 
water  plant  expect  to  purchase  within  the  next  three  months  one  Tirrill 
regulator  for  voltage  regulation  of  two  alternating-current  generators. 
U.  A.  Course  is  superintendent. 


Southern  States 

RANDLEMAN,  N.  C— The  Randolph  Pwr.  Co..  of  Randleman,  bu 
recently  installed  a  50-hp  .-\dams  oil  engine  to  carry  the  plant  during 
light-load  periods.     C.   W.   Petty  is  secretary  and  treasurer. 

ST.  PAULS,  N.  C— The  St.  Pauls  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  two  months  No.  8  weatherproof  wire,  transformers  and 
tungsten  lamps. 

LAKE  CITY.  S.  C— Bonds  to  the  amount  of  $7,500  have  been  voted 
for  the  installation  of  an  electric-light  system  here. 

SENECA,  S.  C— The  Seneca  Oil  Mill,  it  is  reported,  is  planning  to 
install  one  100-hp  and  three  75-hp  induction  motors,  for  use  00  three- 
phase.  40-cycle,   2300volt  circuit,  to  operate  oil  mill   and  ginnery. 

REIDSVILLE,  GA.— The  City  Council  h.is  awarded  conlracl  to  the 
Modern  Equipment  Co.,  of  Savannah,  for  the  installation  of  a  municipal 
electric-light  plant,  to  cost  about  $6,000. 

SOUTH  JACKSONVILLE,  FLA.— Bonds  to  the  amount  of  $65,000 
have  been  voted,  the  proceeds  to  be  used  for  extension  of  water,  sewer 
and  electric-light  systems,  street  paving,  building  city  hall,  etc.  E.  M- 
Gibbons,  of  South  Jacksonville,  is  designing  engineer. 

DAYTON,  TEN  N.— The  Rhea  County  court  has  granted  franchises  to 
the  Tennessee  Pwr.  Co.,  to  J.  W.  Adams  and  associates  for  the  inter- 
urban  line  through  Rhea  (bounty  from  Chattanooga  to  Knoxville,  and  to 
the   Rhea  County   El.   Lt.   Co. 

LEBANON.  TENN. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  Aug.  25 
for  construction  (including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches)  of  the  United  States  post  office  at  Lebanon.  Teon., 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian   of  site  at   Lebanon.     O.   Wenderoth  is  supervising  architect. 

MEMPHIS.  TENN.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C.,  until  Aug.  7, 
for  conduit  and  wiring  system  in  the  United  Suics  Marine  Hospital, 
Mritifhis,  Tenn..  in  accordarce  with  drawing  and  specificjtion,  cojiies  of 
which  may  be  obtained  at  the  above  office  or  at  the  office  of  custodian, 
Memphis.     O.  Weiiderotb  is  supervising  s.-chitect. 

.\THENS,  ALA.— At  an  election  to  be  held  Aug.  4  the  proposition  to  sell 
the  municipal  electric-light  plant  to  the  Alabama'  Pwr.  Co.  will  be  sub- 
mitted to  the  voters.     The  company  offers  $12,000  for  the  plant,  franchise. 
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MAGNOLIA,  ARK.— The  Standard  Ice  &  Lt.  Co.,  of  Magnolia,  ex- 
pects to  purchase  within  the  next  two  months  incandescent  lamps  and 
within  the  next  three  months  miscellaneous  wiring  supplies.  A.  J.  Carter 
is  president. 

WELSH,  LA. — We  are  informed  that  the  Council  is  contemplating 
the  installation  of  a  municipal  electric-light  plant,  but  as  yet  no  engineer 
has  been  engaged.  L.  E.  Robinson  Is  chairman  of  the  special  com- 
mittee appointed  to  look  into  the  matter. 

DARLINGTON,  OKLA.— The  industrial  building  at  the  Masonic 
Ofphans'  Home,  near  Darlington,  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $30,000.  The  loss  on  the  light  and  power 
equipment  is  estimated  at  $8,000. 

GOTKBO,  OKLA.— The  local  electric-light  plant,  owned  by  H.  Weiss, 
was  recently  destroyed  by  fire. 

PAWHUSKA,  OKLA.— The  alfalfa  mill,  which  furnished  energy  for 
operating  the  municipal  electnc-light  and  water-works  system,  was  re- 
cently destroyed  by  fire.  At  present  the  town  is  without  electrical 
service.     Efforts  will  be  made  to  rebuild  the  mill  at  once. 

BUDA,  TEX.— It  is  reported  that  J.  E.  Watkins,  of  Buda,  contemplates 
the  installation  of  a  hydroelectric  power  plant.  Mr.  Watkins  would  like 
to  receive  catalogs  and  estimates  on  water  turbines,  dynamo  and  motor 
equipment  for  proposed  plant. 

DALLAS,  TEX.— The  Texas  Trac.  Co.,  it  is  reported,  will  soon  begin 
the  erection  of  its  large  shops  near  Trinity  Heights,  in  Dallas.  The 
company  is  now  erecting  an  electric  substation  near  the  site  of  the 
proposed  shops. 

DALLAS,  TEX.— The  Dallas  Southwestern  Trac.  Co.,  recently  organ- 
ized, contemplates  the  construction  of  an  electric  interurban  railway 
from  Dallas  to  Glen  Rose,  via  Cleburne,  a  distance  of  80  miles,  and  a 
branch  line  from  Eagle  Ford  to  Irvin,  10  miles  long.  The  same  interests 
are  organizing  the  Dallas  Northwestern  Trac.  Co.,  which  proposes  to  con 
struct  an  interurban  electric  railway  from  Dallas  to  Krum,  via  Benton, 
a  distance  of  about  46  miles.  Surveys  for  the  proposed  lines,  it  is  said, 
are  nearly  completed  and  financial  arrangements  are  reported  to  have 
been  made.  Among  the  directors  are:  E.  P.  Turner,  John  T.  Witt,  of 
Dallas;  W.  B.  Knight,  of  Mansfield;  W.  Poindexter  and  D.  Strickland, 
of  Cleburne,   and   B.    M.    Sansom   of   Alvarado. 

FORT  WORTH,  TEX.— The  Fort  Worth  Pwr.  &  Lt.  Co.  has  in- 
creased its  capital  stock  from  $3,560,000  to  $3,860,000.  The  company, 
it  is  understood,   will  make   improvements   to   its  plant. 

HOUSTON,  TEX.— The  Texas  Pub.  Ser.  Co.,  of  Houston,  recently 
organized  to  operate  in  Gilmer,  Mount  Pleasant,  Bay  City  and  Vernon, 
Tex.,  contemplates  the  construction  of  a  power  plant.  Equipment  for 
the  proposed  plant  has  not  yet  been  decided  upon.  The  company  will 
furnish  electricity,  gas  and  water.  The  Robert  McCandlish  Engineering 
Co..  of  Kansas  City.,  Mo.,  has  charge  of  the  engineering  work.  The 
Texas  company  is  managed  by  the  Albert  Emanuel  Co.,  of  Dayton,  Ohio. 

LULING,  TEX. — The  City  Council  is  negotiating  for  the  purchase 
of  the  local  electric-light  plant  and  water-works  system.  Both  plants 
will  be  improved,  it  is  said,  if  taken  over  by  the  city. 

MARBLE  F.\LLS,  TEX. — The  city  of  Marble  Falls  is  contemplating 
the  installation  of  a  municipal  electric-light  plant  and  water-works 
system.  The  proposed  electric  plant  will  have  sufficient  output  to  furnish 
tnergy  for  street-lighting,  residential  and  commercial  lighting  (about  500 
houses),  and  about  300  hp  for  manufacturing  purposes.  As  yet  an  engi- 
neer has  not  been  appointed.     R.   E.   Johnson  is   Mayor. 

MARFA,  TEX.— The  Marfa  Lt.  &  Ice  Co.  is  reported  to  be  contem- 
plating the  installation  of  an  auxiliary  electric-light  and  power  plant  in 
Marfa. 

MASON,  TEX.— The  Mason  Ice  &  Pwr.  Co.  expects  to  purchase  within 
the  next  ten  months  some  wiring  supplies.     F.  C.  Beyer  is  manager, 

McGregor,  TEX.— The  McGregor  Wtr.  &  Lt.  Co.  expects  to  expend 
within  the  next  12  months  $300  for  meters,  $300  in  lamps  and  $100  for 
electrical  appliances  and  supplies. 

PENIEL,  TEX. — .Xrrangements  have  been  made  whereby  electricity 
will  be  secured  for  operating  the  local  system  from  the  municipal  plant 
at  Greenville. 

PLAXO,  TEX— The  Wilcox  Lt.  &  Pwr.  Co..  of  Piano,  will  do 
considerable  line  improvement  work  in  Piano,  also  in  Melisa,  Anna  and 
Howard  before  the  winter  season.  The  company  has  recently  installed 
an  electric  system  in  Richardson,  furnishing  electricity  for  both  lamps 
and  motors.  Energy  is  secured  from  the  Texas  Trac.  Co.,  through 
19,000-volt,  three-phase,  25-cycle  Moloney  transformers  of  75-kva  capa- 
city.    C.  W.   Potts  is  manager. 

PLEASANTON,  .TEX.— The  Pleasanton  EI.  Lt.  &  Pwr.  Co.  is  erect- 
ing an  electric-light  plant  here. 

ROCKPORT,  TEX.— The  Rockport  Ice  &  Lt.  Co.  expects  to  pur- 
chase within  the  next  12  months  poles  and  wire  for  its  electric  system. 
G.   E.  Fussell  is  president  and   general    manager. 

SHERMAN,  TEX. — Plans  and  specifications  for  the  new  power  house 
to  be  erected  on  .Austin  College  campus  are  reported  to  have  been  ac- 
cepted and  work  will  begin  as  soon  as  contract  is  awarded.  Plans  are 
nearly  completed  for  the  new  administration  building,  contract  for  which 
will  soon  be  let.  These  buildings  are  to  replace  the  ones  burned  last  fall. 
WEST,  TEX.— The  Brazos  Valley  Tel.  Co.  is  contemplating  improve- 
ments to  its  system,  involving  an   expenditure  of  about  $10,000. 


Pacific  States 

BELLINGHAM,  WASH.— We  are  informed  that  the  city  of  Belling- 
ham  has  entered  into  a  contract  with  the  Puget  Sound  Trac,  Lt.  & 
Pwr.  Co.  for  lighting  the  streets  of  the  city  for  a  period  of  three  years. 
The  city  was  recently  reported  to  have  voted  in  favor  of  the  construc- 
tion  of   a   municipal    electric-Hght   plant. 

CRESTON,  WASH.— The  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  it 
is  said,  will  erect  at  once  a  transmission  line  from  Davenport  to  Wilbur. 
Almira,  Hartline,  Coulee,   Ephrata  and  Creston. 

KIRKLAND,  WASH.— The  City  Council  has  granted  the  Puget  Sound 
Trac,  Lt.  &  Pwr.  Co.,  of  Seattle,  a  franchise  to  furnish  electricity  for 
lamps  and  motors  in  Kirkland  for  a  period  of  50  years.  A  transmission 
line  will  be  erected  into  the  city  at  once,  and,  it  is  understood,  a  sub- 
station will  be  erected  near  here. 

MONTESANO,  WASH.— The  City  Council  has  granted  F.  Norton 
Babo  and  F.  L.  Harung  a  franchise  to  construct  and  operate  an  electric- 
light  plant  and  water  system  here.  For  further  information  address 
F.  Norton  Babo,  of  Montesano. 

MONTE  CRISTO,  WASH.— The  American  Mining  Co.  will  soon  in- 
stall a  hydroelectric  plant  (60. -ft.  head)  in  Monte  Cristo.  Daniel  Keyes, 
of  Monte  Cristo,  is  superintendent. 

NORTH  YAKIMA,  WASH.— The  Portland  Pwr.  &  Lt.  Co.,  of  Port- 
land, Ore.,  it  is  reported,  will  build  a  3500-hp  auxiliary  power  plant  in  the 
Naches  Valley,  near  its  large  power  plant  there,  which  will  soon  be 
placed  in  operation.     D.  F.  McGee,  of  Portland,  Ore.,  is  chief  engineer. 

SEATTLE,  WASH.— The  County  Commissioners  of  Kings  County 
have  granted  the  Puget  Sound  Trac,  Lt.  &  Pwr.  Co.,  of  Seattle,  a 
50-year  franchise  to  erect  transmission  lines  along  the  county  roads  to 
Kirkland  and  Redmond,  also  over  certain  streets  in  this  city  north  of 
Eighty-fifth  Street. 

SPOKANE,  W.ASH. — Contracts  for  the  electrical  installation,  wiring, 
etc.,  for  the  Davenport  Hotel,  now  under  construction,  have  been 
awarded  to  the  Spokane  Engineering  Co.,  of  Spokane,  and  to  the 
NePage  &  McKenna  Co.,   of  Seattle,  for  $21,000. 

SPOKANE,  WASH. — A  special  committee  has  been  appointed  by  the 
City  Council  to  look  into  the  matter  of  acquisition  by  purchase  or  con- 
demnation of  a  power  site  on  the  Spokane  River  for  a  municipal  electric- 
light  plant.  The  cost  of  building  plant  and  distributing  system  is  esti- 
mated at  about  $2,000,000.  C.  M.  Fassett,  Commissioner  of  Public 
Utilities,   is  a  member  of  the  special  committee. 

SPOKANE,  WIASH.- The  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  is 
reported  to  have  purchased  the  properties  of  the  Idaho-Washington  Lt. 
&  Wtr.  Co.  in  St.  Maries,  Moscow,  Troy  and  Genesee,  in  Idaho,  Tekoa, 
Farmington,  Pullman,  Palouse,  Garfield,  Uniontown,  Oaksdale  and  Colton, 
in  Washington.  It  is  understood  that  extensions  and  improvements  will  be 
made  to  the  properties.  D.  L.  Huntington,  of  Spokane,  is  president  of  the 
Washington  Wtr.  Pwr.  Co. 

WOODLAND,  WASH.— The  local  electric-light  plant,  owned  by  William 
Lawler,  was  recently  purchased  by  the  Washington-Oregon  Corpn.,  of 
Chehalis.  The  new  owners,  it  is  understood,  will  make  improvements 
to  the  plant. 

COQUILLE,  ORE.— The  Oregon  Pwr.  Co.,  of  Albany,  which  was  re- 
cently granted  a  20-year  franchise  by  the  City  Council,  it  is  reported,  will 
soon  begin  work  on  the  erection  of  a  transmission  line  to  Coquille.  A  sub- 
station will  be  erected  here. 

CORV.VLLIS.  ORE. — At  an  election  held  recently  the  proposition  lo 
build  a  municipal  electric-light  plant  in  Corvallis  was  carried. 

ELGIN,  ORE.— The  Eastern  Oregon  Co-operative  Tel.  Association  con- 
templates the  erection  of  several  new  telephone  lines  in  this  territory  in 
the  near  future.  The  company,  it  is  said,  will  issue  $30,000  in  bonds 
to  carry  out  the  proposed  work.  J.  McKinnis  is  president  of  the  company. 
PORTLAND,  ORE.— The  City  Council  has  instructed  City  Commis- 
.sioner  Deick  to  prepare  plans  and  specifications  for  lighting  the  streets 
of  the  city.  The  Portland  Ry.,  Lt.  &  Pwr.  Co.  has  the  present  con- 
tract for  lighting   the  city,   which    will   .soon   expire. 

SALEM,  ORE.— The  State  Engineering  Department  has  recently  an- 
nounced filings  for  water  rights  as  follows:  To  B.  T.  McBain,  ct 
Oregon  City,  calling  for  the  development  of  12,000  hp  on  the  Clackamas 
River;  to  the  Dry  Gulch  Co.,  of  Richland,  appropriating  the  water  of 
Eagle  Creek  for  the  development  of  16,000  hp,  and  to  B.  F.  Jones,  who 
contemplates  the  development  of  1000  hp  on  the  Siletz  River,  Lincoln 
County.  Further  information  may  be  obtained  regarding  the  above  filings 
by    addressing    State    Engineer    Lewis,    Salem,    Ore. 

FORT  BIDWELL,  CAL. — The  installation  of  an  electric-light  and 
power  system  in  Fort  Bidwell,  to  cost  about  $7,500,.  is  under  considera- 
tion. 

PAS.XDEN.A.  C.\L. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  Sept.  11,  for 
construction  (including  mechanical  equipment,  interior  lighting  and  ap- 
proaches) of  the  United  States  post  office  at  Pasadena.  Drawings  and 
specifications  may  be  obtained  from  the  custodian  at  Pasadena  or  from  the 
above  office.     O.  Wenderoth  is  supervising  architect. 

QUINCY,  CM..— The  local  electric-light  plant,  owned  by  the  Quincy  El. 
Lt.  &  Pwr.  Co.,  was  recently  destroyed  by  fire.  It  is  understood  that  the 
plant  will  be  rebuilt  at  once.     F.  G.  Gansner  is  manager. 
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SAN  FRANCISCO,  CAI.. — The  Slate  Railroad  Commission  ha>  granted 
the  Pacific  Oas  &  El.  to.,  San  Francisco,  authority  to  purchase  ditches 
and  water  rfghts  from  the  United  Wtr.  &  Pwr.  Co.  The  water  rights  thus 
acquired  are  to  he  used  for  further  developments  of  the  Bear  River 
hydroelectric  projects  in  Placer  County. 

S.\N  FR.\NCISCO,  CAL.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Depariincni,  Washington,  D.  C,  until 
Sept.  2.  for  construction  (including  mechanical  equipment,  interior 
lighting  fixtures  and  electric  protection)  of  two  interior  money  vaults 
for  the  new  building  for  the  United  States  Sub-treasury  at  San  Fran- 
cisco. Drawings  and  specifications  may  be  obtained  from  the  superin- 
tendent of  construction,  San  Francisco,  or  at  the  above  office.  O. 
Wendcroth   is  supervising  architect. 

HAII.EY,  IDAHO.— The  Cramer  El.  Co.,  of  Hailcy,  expects  to  erect 
within  the  next  two  months  a  6600-volt  transmission  line  north  to 
Ketchem,  a  distance  of  2  miles,  and  west  to  mines  now  using  steam, 
about  4  miles  distant.     M.  B.  Herron  is  superintendent. 

MINIDOK.^,  ID.MIO. — The  Secretary  of  the  Interior  has  directed  the 
Reclamation  Service  to  execute  a  contract  with  the  Standard  Underground 
Cable  Co.,  of  Los  Angeles,  for  furnishing  copper  wire  for  the  Minidoka 
irrigation   project.     The   contract   amounts   to   $14,056. 

MOUNT  PLEASANT,  UTAH.— The  city  of  Mount  Pleasant  is  build- 
ing a  new  power  plant,  which  will  probably  be  completed  in  about  two 
months.  The  city,  it  is  understood,  will  take  over  the  electric  plant  of 
the  Mount  Pleasant  Mill  &  Pwr.  Oo.  in  August.  A.  C.  Wall  is  manager 
of  the   Mount   Pleasant   company. 

ST.  GEORGE,  UTAH. — Within  the  next  two  months  two  blocks  of 
high-voltage  distribution  line  will  be  erected  to  furnish  energy  to  the 
Nelson  Mercantile  Co.,  the  St.  George  Ice  Co.  and  the  St.  George  Amuse- 
ment Co.  The  city  expects  to  purchase  within  the  next  six  n;onths 
1000  ft.  of  12in.  penstock  for  the  municipal  power  plant,  one  high- 
pressure  governor  and  12  Samp  meters.     M.  Kemp  is  city  electrician. 

PHOENIX,  ARIZ.— The  board  of  governors  of  the  Salt  River  Valley 
Water  Users'  Association  has  awarded  the  contract  for  construction  of 
a  new  electric-power  station  at  the  Hole-inthcRock  to  Marin  &  Gallis, 
of  Phoenix. 

PHOENIX,  ARIZ.— The  Salt  River  Valley  Water  Users'  Association, 
of  Phoenix,  expects  to  erect  within  the  next  nine  months  a  power  house 
for  a  6000-hp  hydroelectric  power  plant.  All  equipment  for  proposed 
plant  has  been  purchased.     The  association  sells  energy  at  wholesale. 

GRAND  JUNCTION,  COL.— The  Grand  Junction  El.  Gas  &  Mfg.  Co. 
and  the  Grand  Junction  &  Grand  River  Valley  Ry.  Co.  have  offered  their 
entire  holdings,  which  include  the  electric,  gas  and  ice  plants,  the  city 
street-car  system  and  the  interurban  railway  to  Fruita,  to  the  city  of 
Grand  Junction  for  $1,333,000.  Eugene  A.  Sunderlin,  of  Colorado  Springs, 
is  president  of  both  companies. 

RICO,  COL.— The  Rico  Mining  Co.  has  just  installed  three  60-hp 
boilers,  one  125-hp  Ideal  steam  engine,  and  one  200-hp  waterwhecl,  giving 
the  plant  a  total  output  (steam  and  hydroelectric  power)  of  350  hp. 
The  company  furnishes  electricity  to  a  quartz  mill  operated  by  the 
Rico  Wellington  Co.,  of  Provo,  Utah.  George  E.  Hicks  is  superintendent 
of   power  station. 


Canada 

EDMONTO.N,  AI.T.X— The  Canadian  government,  it  is  said,  will 
erect  2400  miles  of  rural  telephone  lines  during  the  remainder  of  the 
year.  The  cost  of  the  work  is  estimated  at  $2,000,000.  For  further  in- 
formation address   W.  J.   Harmer,  deputy  minister  of  telephones. 

MEDICINE  HAT.  ALTA. — By-laws  have  been  voted  for  municipal 
improvements  as  follows:  For  extensions  to  water-works  system,  $85,- 
000;  for  new  water-works  south  of  the  town.  $225,000;  for  fire  apparatus. 
$17,000,   and    for   electric-light    plant.    $67,000. 

REVELSTOKE,  B.  C— The  municipal  lighting  plant  is  erecting  a  10- 
wire  lead  1!4  miles  long  and  is  installing  a  tungsten  street-lighting  sys- 
tem, for  which  the  material  has  been  purchased.  C.  North,  superin- 
tendent  electrical   department. 

VANC0UVT:R,  B.  C— The  British  Columbia  El.  Ry.  Co.  experts  to 
complete  within  the  next  four  months  two  hydroelectric  generating  sta- 
tions and  one  17-mile  60,000-volt  transmission  line,  one  60,000-11,000- 
volt  transformer  station  and  three  substations.  W.  V.  Hunt  is  electrical 
engineer. 

FREDERICTON,  N.  B.— The  Frcdericton  Gas  Lt.  Co.  has  purchased 
and  expects  to  install  within  the  next  three  months  a  375-kw  Westing- 
house  Parsons  turbine  and  Wheeler  condensing  apparatus,  exciter  set, 
air  pump,  circulating  pump,  etc.,  and  switching  equipment  for  above 
equipment.     I-uke   S.    Morrison   is   secretary. 

A.MHERST,  N.  S.— The  contract  for  the  extension  to  the  South  Park 
Street  transformer  station  of  the  Maritime  Coal,  Ry.  &  Pwr.  Co.  has  been 
awarded   to  Rhodes.  Curry  &  Co. 

CHIGNECTO,  N.  S— The  Maritime  Coal,  Ry.  &  Pwr.  Co.  has  awarded 
the  contract  for  extension  to  its  electric  power  station  in  Chignecto.  to  J. 
N.  Page,  of  Amherst.  It  is  understood  that  steam  and  electric  equipment 
will  be  required. 

AUROR.^.  ONT.— On  .^ug.  4  by-laws  will  be  submitted  to  the  ratepayers 
asking  for  an  appropriation  of  $15,000  to  provide  for  the  purchase  ol 
''"lips  at  a  cost  of  $5,000  and  $10,000  for  improvements  to  the  electrical 


distributing  system.     The  ratepayers  recently  voted  to  secure  energy  from 

the  Toronto  &  York  Radial  Ry.  Co. 

GODERICH,  ONT.— The  Town  Council  contemplates  installing  a  light. 

ing  system  for  parks  and  bridges. 

LONDON,   ONT— The   townships   of   McGillivray   and    East   and   West 

Williams,    in    Middlesex    County,    and    Hay,    Stephen    and    Bosanquet,   in 

South    Huron,    are   considering   the    development   of    a    hydroelectric    plant 

on   the   An   Sable   River,   to  cost  about  $100,000. 

NORTH   TORONTO,  ONT.— Arrangements  are  being  made  to  dis 

the  present  street-lighting  system  and  install  lamps  similar  to  those  in 

in  the  city  of  Toronto,  at  a  cost  of  about  $40,000. 

OTTAWA.  ONT.— Tenders  will  be  received  by  the  city  of  Oti  . 
until  Aug.  14  for  furnishing  47,000  ft.  of  underground  lead-cov' ' 
c.ibles  and    14  induction   regulators.     Specifications  may  be  obtained  Ir 

J.    E.    Brown,  electrical    superintendent. 

TORONTO,  ONT.— The  ratepayers  of  Ayr  and  the  neighboring  vil- 
lages  of    Princeton,    Drumho   and    Plattsville   on  July   21    voted    in    favor 

of    by-laws    to   contract    with    the    Hydro-Electric    Power    Commission    for 

electrical   service. 

TORONTO,  ONT.— The  Hydro-Electric  Power  Commission  of  On- 
tririo  has  decided  upon  immediate  development  and  expansion  of  the 
hydroelectric  system.     Contracts  have  been  awarded  for  the  construction 

and  equipment  of  the  plant  at  Wasdell's  Falls,  where  the  commission  will 
undertake  its  initial  project  of  generating  its  own  power.  Contracts 
have  also  been  awarded  for  the  enlargement  of  the  Dundas,  London  and 
St.  Johns  stations  and  for  the  construction  of  Prescott  transformer 
station. 

WALLACEBURG,  ONT.— The  Premier  El.  Lt.  &  Pwr.  Co..  of  Wal- 
laccburg,  is  erecting  a  150-hp  gas  engine  and  a  250-kva  alternator,  driven 
by  gas  engine  on  one  side  and  steam  engine  on  the  other.  The  plant  it 
being  changed  from  133  to  60  cycles.  The  company  has  amalgamated 
with  the  gas  company  and  is  now  known  as  the  Wallaceburg  Gas  Co., 
Ltd.      \V.    R.   Waghorne  is  manager. 

BUCKINGHAM,  QUE.— The  Electric  Reduction  Co.,  Ltd..  of  Bucking- 
ham, is  installing  a  hydraulic  development  of  about  3200  hp.  It  is 
understood  that  about  one-half  of  the  power  will  be  utilixed  to  gen- 
erate electrical  energy.  W.  A.  Williams  is  managing  director  of  the 
company. 

WOl.SELEY,  SASK— The  Central  Lt.  &  Pwr.  Co.,  of  WoUeley,  ex- 
pects to  erect  within  the  next  two  months  one  30-kw,  60-cyclc,  2300- 
volt  generator  in  connection  with  its  auxiliary  50-hp  oil  engine,  belt- 
driven,  to  relieve  the  50-kw  generator  now  in  use;  also  to  purchase 
within  the  next  three  months  50  electric  irons  and  20  washing  machines, 
and  to  furnish  a  day  service  two  mornings  per  week  for  same.  Within 
the  next  two  months  it  is  expected  that  a  by-law  will  be  voted  auth- 
ing  the  purchase  of  this  plant  by  the  town.  Charles  Stengal  is  mai 
of  the  company. 

YORKTON.  S.\SK. — The  managers  of  the  municipal  electric-light  plant 
e.-cpect  to  erect  within  the  next  three  months  one  500-hp  tWesel  engine 
directly  connected  to  a  400-kva,  three-phase  Siemens  &  Halske  alter- 
nator and  Westinghousc  switchboard;  also  to  purchase  within  the  next 
six  months  a  500-hp  direct-connected  unit  (Diesel  engine).  Tirrill  regu- 
lator and  65  lamp  standards  (five-lamp  clusters).  M.  M.  Inglis  is  sun- 
erintendent. 


Miscellaneous 

CIENFUEGOS.  CUBA.— The  Cienfucgos  El.  Lt.  &  Pwr.  Co.  has  ^-: 
chased  the  property  and  franchises  of  Octavio  M.  Font  &  Co.,  who 
owned  and  operated  the  local  electric-light  plant.  Octavio  M.  Font  has 
been   appointed   general   manager   of   the   company. 

.MELBOURNE,  AUSTR.\LI.^.— The  Postmaster  General  at  Melbourne, 
-Vustralia.  invites  tenders  for  cables,  telephones,  switchboards,  etc, 
as  follows:  For  105  miles  of  paper-insulated,  lead-covered  cable 
(Schedule  906);  300  coin  collecting  devices,  electrically  controlled 
(Schedule  916);  telephones  (Schedule  301);  switchboards  (Schedule 
.102)  and  electric  lamps  (Schedule  304).  Particulars  may  be  obtained 
of  the  High  Commissioner  for  the  Commonwealth  of  Australia.  72  Victori* 
Street,  London,  Eng. 

MELBOUR.vt,  AUSTRALIA.— Tenders  will  be  received  at  the  office  of 
the  Deputy  Postmaster-General,  Melbourne,  .-Xustralia,  until  Sept.  I*, 
for  switchboards  and  telephone  parts  as  follows:  (1)  .An  automatic 
or  semi-automatic  switchboard  and  parts  (Schedule  859);  a  common- 
battery  multiple  switchboard  (Schedule  860).  Copies  of  specifications 
and  forms  of  tender  may  be  obtained  from  the  High  Commissioner 
for  the  Commonwealth  of  .\ustralia.  72  Victoria  Street,  London,  Eng 


New  Incorporations 

DO\ER,  DEL.— The  Rising  Sun  Water.  Lt.  &  Pwr.  Co.,  of  Dover. 
has  been  incorporated  with  a  capital  stock  of  $15,000.  M.  Hirons,  of 
Dover,   is  principal   incorporator. 

WAPWALLOPEN,    PA.— The    Wapwallopen    El.    Co.    has    been    m 
porated   with  a  capital   stock  ojL $5,000. 
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)irectory  of  Electrical  Associations, 
Societies,  Etc. 

Alabama  Light  and  Tkaction  Association.     Secretary-treasurer,  H.  O. 

LHSon,  Mobile,  Ala, 

Amebican  Association  for  the  Advancement  of  Science.     Permanent 

L-retary,  L.   O.   Howard,   Smithsonian   Institution,   Washington,   D.   C. 

.American    Electric    Railway    Accountants'    .Association.     Secrctary- 

rasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J, 

mual  convention,   Atlantic  City,   N.   J.,   Oct.    13-17. 

.-Vueeican  Electric  Railway  Association.     Secretary,  H.  C.  Donecker, 

West  39th  St.,  New  York.  Annual  convention,  Atlantic  City,  N.  J., 
ct.   13-17. 

.\MERicAN  Electric  Railway  Engineering  Association.  Secretary, 
.  C.  Donecker,  29  West  39th  St.,  New  York.  Annual  convention,  At- 
itic  City,  N.   J.,   Oct.    13-17. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
:high  University,  South  Bethlehem,  Pa.  Semi-annual  meeting,  Denver, 
■pt.   9-11. 

.\merican  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
■d  Travell,  27  East  11th  St.,  New  York. 

.American  Institute  of  Consulting  Engineers.  Secretary,  Eugene 
.   Stern,    101    Park  Ave..   New   York  City. 

.American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
jtchinson,  33  West  39th  St.,  New  York.  Board  of  directors  meets 
)nthly.  Sections  and  branches  in  the  principal  electrical  centers 
roughout   the  country. 

.American  Physical  Society.  Secretary,  Prof.  A.  D.  Cole.  Ohio  State 
niversity,  Columbus,  Ohio.  Annual  meeting,  Atlanta,  Ga.,  December. 
.American  Society  for  Testing  Materials.  Secretary-treasurer, 
Igar  Marburg,  University  of  Pennsylvania,  Philadelphia,  Pa. 
.American  Society  of  Heating  and  Ventilating  Engineers.  Secre- 
ry,  Edwin  A.  Scott,  29  West  39th  St.,  New  York. 

.American    Water    Works   .Association.      Secretary,    J.    M.    Diven,    47 
ate  Si..  Troy,  N.   Y.     Annual  meeting.   May,   1914. 
.\rkansas  .Association  of   Public   Utility   Operators.      Secretary,  W. 

Tharp,   Little  Rock.   Ark.      Annual  meeting.   May,   1914. 
.Association   of  Edison    Illuminating   Companies.     Secretary,   Geo.    C. 
jlberton.  Pacific  Gas  &  Electric  Co.,  San  Francisco,  Cal.     Annual  meet- 
g,  Cooperstown,   N.    Y.,   Sept.   8-11. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
mes  Farrington,  Steubenville,  Ohio.  -Annual  meeting.  New  York,  Sept. 
-27. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
'S.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago.  Annual 
ceting,   Chicago,   Oct.    20-24. 

.Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
".  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting.  New  Orleans, 
ay  19-22,  1914. 

California  Electrical  Contractors'  .Association.  Secretary,  W.  S. 
anbridge,  1408  Merchants'  National  Bank  Building,  Los  Angeles,  Cal. 
nnual  convention,   Santa   Barbara,   Aug.    16. 

Canadian  Electrical  Association.  Secretary,  H.  G.  Martin,  Toronto 
lectric  Light  Co.,   Ltd.,  Toronto,   Can. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
hursday  at  .Albany  Hotel,  Denver,  Col.  Annual  meeting,  Denver,  Oct.  6. 
Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
ry,  Thomas  F.  Kennedy,  900  15th  St.,  Denver,  Col.  Annual  meeting, 
envcr,  Oct.  6. 

Electric  Club  of  Chicago.  Secretary,  Fred  M.  Rosseland,  Monadnock 
:ock,   Chicago.      Meets   every   Thursday   noon   at   Hotel    Sherman. 

Electrical  Contractors'  Association  of  New  A'ork  State.  Secre- 
ry,  Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  the  City  of  Chicago.  Sec- 
tary, M.  N.  Blumenthal,  179  West  Washington  Street.  Meets  at 
oon  on  the  second  and  fourth  Wednesday  of  each  month  at  424  South 
•'abash   Ave. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
iry,    Ernest   S.    Cowie,    1613    Grand    Ave.,    Kansas    City,    Mo. 

Electrical  Contractors'  .Association  of  Wisconsin.  Secretary.  .Albert 
ciermann,  626  Lloyd  St.,  Milwaukee,  Wis.     Annual  meeting,  Aug.  7-12. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  P. 
ose,  1343  Marquette  Building,  Chicago.  Annual  meeting,  Chicago, 
'ovember. 

Electrical  Credit  .Association  of  Philadelphia.  Secretary,  John  W. 
rum,    1324    Land    Title    Building,    Philadelphia,    Pa. 

Electrical  Development  Association,  Inc.  Secretary,  Zenas  W. 
arter,  53   State  St.,    Boston,   Mass. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
lichigan  Ave.,   Chicago,  HI. 

Electrical  Supply  Jobbers'  Association.  General  secretary.  Frank- 
n  Overbagh,  411  South  Clinton  St.,  Chicago,  111.  Annual  meeting, 
cbruary   or   March,    1914. 

Electrical  Trades  -Association  of  Canada.  Secretary,  William  R. 
tavely,  Royal  Insurance  Building,   Montreal,   Can. 

Electrical    Trades    Association    of    the    Pacific    Coast.      Secretary, 

Ibert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
leeting,  San  Francisco,  second  Thursday  of  each  month. 

Electric  Vehicle  Association   of  America.      Secretary,  Harvey  Rob- 


inson, 124  West  42d  Street,  New  York.  .Annual  convention,  Chicago, 
Oct.   27  and   28. 

Electric  A'ehicle  -Association  of  America,  New  England  Section. 
Secretary,  L.  L.  Edgar,  39  Boylston  St.,  Boston. 

Empire  State  Gas  and  Electric  .Association.     Secretary,   Charles  H. 

B.  Chapin,  29  West  39th  St.,  New  York.  Annual  meeting,  New  York, 
October. 

Faraday  Electrical  .Association.  Secretary,  W.  J.  Collins,  1129 
Masonic  Temple.  Meets  at  noon  on  the  first  and  third  Wednesday  of 
each    month    at    Planters'    Hotel. 

Gas,  Electric  and  Street  Railway  Association  of  Oklahoma.  Sec- 
retary-treasurer. Prof.  H.  V.  Bozell,  Norman,  Okla.  -Annual  meeting. 
May,   1914. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  General  secretary,  J.  D.  Israel, 
Engineering  Societies  Building,  29  West  39th  St.,  New  York.  Sections 
in  New  York,  New  England,  Philadelphia,  Chicago  and  Pittsburgh. 
Annual  meeting,  Pittsburgh,  Sept.  22-26. 

Independent  Electrical  Contractors'  .Association  of  Greater  New 
York.      Secretary,    -A.    Newburger,    1153    Myrtle    Ave.,    Brooklyn,    N.    Y. 

Indiana  Electric  Light  Association.  Secretary  and  treasurer,  J.  V. 
Zartman,  49  Lombard  Building,  Indianapolis,  Ind.  Annual  meeting, 
Indianapolis,   Sept.    24  and  25. 

Institute  of  Operating  Engineers.  Secretary,  L.  Houmiller,  29 
West   39th   St.,   New   York.     Annual  meeting.  New  York,  Sept.   5. 

Institute  of  Radio  Engineers.  Secretary,  E.  J.  Simon,  81  New  St., 
New  York.     Annual  meeting.  New  York,  January,   1914. 

International    Association    of    Municipal    Electricians.      Secretary, 

C.  R.  George,  Houston,  Tex.  Annual  meeting,  Watertown,  N.  Y.,  Aug. 
19-22. 

International  Combustion  Engineers'  Association.  President, 
Charles  Kraisch,  416  West  Indiana  St.,  Chicago.  Meeting  second  Friday 
of  each  month  at  Lewis  Institute. 

International  Electrical  Congress.  Secretary,  J.  -A.  Barr.  Expo- 
sition  Building,   San  Francisco,   Cal.     San  Francisco,  Sept.    13-18,   1915. 

International  Electrotechnical  Commission  (international  body  rep- 
lesenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  General  secretary,  C.  le  Maistre,  28  Victoria  St.,  West- 
minster, London,  S.  W.,  England.  Next  plenary  meeting,  Berlin,  Sept. 
2-6,  1913.     Meeting  at  San  Francisco,   Sept,  6-11,   1915. 

Iowa  Electrical  Association.  Affiliated  with  N.  E.  L.  A.  Secretary, 
H.   B.   Maynard,  Waterloo,  la. 

Iowa  Street  and  Interurban  Railway  Association.  Secretary,  H.  E. 
Weeks,    Davenport,   la.      Annual  meeting.   Cedar   Rapids,   April   23,    1914. 

Jovian  Order.  Jupiter  (president),  F.  E.  Watts,  239  West  39th  St., 
New  York;  Mercury  (secretary),  E.  C.  Bennett,  St.  Louis,  Mo.  .Annual 
meeting.  Hotel  Astor,  New  York,  Oct.   14-16. 

Kansas  Gas,  Water,  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,    Ivor    Thomas,    237    South    Main    St.,    Wichita,    Kan. 

Louisiana  Electrical  Contractors'  Association.  Secretary,  W.  H. 
Bower  Spangenberg,  625  Poydras  St.,  New  Orleans,  La.  Meets  second 
Thursday    of    each    month. 

Maine  Electric  -Association.  Secretary,  Walter  S.  Wyman,  Water- 
ville,  Maine. 

Minnesota  Electrical  Association.  Secretary-treasurer,  F.  A.  Otto, 
St.   Paul  Gas  Light  Company,   St.   Paul,   Minn. 

Mississippi  Electric  .Association  (affiliated  with  the  National  Electric 
Light   Association).      Secretary-treasurer,   Frank   J.    Duffy,    Natchez,   Miss. 

Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  Associa- 
tion. Secretary-treasurer,  F.  D.  Beardslee,  Union  Electric  Light  & 
Power  Co.,   St.   Louis.     .Annual  meeting.  May,   1914. 

National  Arm,  Pin  and  Bracket  -Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.    L.    Smith,   Concord,   Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,    Ohio. 

National  Electrical  Contr.\ctors'  .Association  of  the  United  States. 
Secretary,   W.   H.    Morton,   41    Martin    Building,   Utica,  N.   Y. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,    1343    Marquette    Building,    Chicago.      Annual   meeting,   June,    1914. 

National  Electric  Light  -Association.  Executive  secretary,  T.  C. 
Martin,    Engineering    Societies    Building,    33    West    39th    St.,    New   York. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary, E.  L.  Callahan,  29  West  39th  St.,  New  York. 

National  Electric  Light  .Association,  Eastern  New  York  Section. 
Secretary,    R.    E.    Russell,    Schenectady,    N.    Y. 

Nation.'vl  Electric  Light  Association,  Southeastern  Section.  Sec- 
retary-treasurer, M.  H.  Hendee,  Augusta,  Ga.  Annual  meeting,  Macon, 
Aug.  14-16. 

National  Electric  Light  Association,  Hydroelectric  and  Powis 
Transmission    Section.      Secretary,    L.    H.    Conklin,    Scranton,    Pa. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  Mich.  Annual 
meeting,  Ottawa   Beach,  Aug.   19-21. 

National  Electric  Light  Association,  Nebraska  Section.  Secretary- 
treasurer,  S.   J.   Bell,   David  City,   Neb. 
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National  Elbctbic  Light  Amociation,  Niw  England  Section.  Sec- 
rclnry,  Miss  O.  A.  IlursicI,  \A9  Tremonl  St.,  Boston,  Mass.  Annual 
ronvcnlion,    Burlington.    Vt.,    Sept.    17,    18,    19. 

National  Electhic  Liciit  .Association,  Noiitiiwest  Section.  Secre- 
tary, N.  W.  Brockcii,  I'ionecr  Building,  Seattle.  Wash.  Annual  niectinn, 
Seattle,    Wash,,    Sept.    10-12. 

National  Fire  Protection  Association.  Secretary  of  electrical  com- 
mitter, Ralph  Sweellnnd,  141  Milk  Street,  Boston,  Mass.  Open  meeting. 
New   York,    March,    1915. 

National  Independent  Telephone  Association.  Secretary-treasurer, 
Richard    Valentine,    Janesville.   Wis. 

New  England  Electrical  Credit  Association.  Secretary,  Alton  F. 
Tupper,  60  Stale  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each    month. 

New  England  Street  Railway  Club.  Secretary.  H.  A.  Faulkner,  12 
Pearl    St.,    Boston.    Mass.      Meets    last    Thursday    of   each    month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stcw.irt,  312  Carondclct  S».,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  Vork  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New    York.      .Annual    meeting,    Dec.    9. 

New  Yo«k  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  39th 
St.,  New  York.     .Annual  meeting.  New  York,  June,  1914. 

New  York  Electric  Railway  Association.  Secretary,  Charles  C. 
Dielz,  598  Broadway,  Albany,  N.  Y. 

Northwestern  Cedarmen's  Association.  Secretary,  N.  E.  Boucher, 
743  Lumber  Exchange,  Minneapolis,  Minn.  Annual  meeeting,  Jan.  6, 
1914. 


Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  .Society  of  Mechanical,  Electsical  and  Steam  Ehcikeeu. 
Secretary,  Prof.  F.  E.  Sanborn,  Ohio  State  University.  Columbus.  Ohto. 
.Annual  mcelinK,  Columbus.  Ohio,  Nov.  20-22. 

Oregon  Electrical  Contkactors'  Association.  Secretary.  J.  E.  Kil- 
kenny,   St.    John's,    Ore. 

Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,  Walter  E.  Long,  100  Chestnut  St.,  Philadelphia,  Pi. 
.Annual   convention,   Delaware   Water   Gap,    Sept.    16-18. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlebeo, 
Pa. 

Society  for  Electkic.vl  Developuent,  Inc.  Secretary-treasurer, 
Philip  S.   Dodd.  29  West  39th  St..  New  York. 

Society  for  the  Promotion  of  Engineering  Edi/cation.  Secretary, 
Prof.  H.  H.  Norris.  Ithaca,  N.  V.  Annual  meeting,  Princeton,  N.  J, 
June,    1914. 

Southwestern  Electrical  and  Gas  Association.  Secretary,  H.  S. 
Cooper,    405    Slaughter    Building,    Dallas.   Tex. 

Vermont  Electrical  Association.  Secretary-treasurer,  .A.  B.  Mart- 
den,    Manchester,   Vt.     Annual   meeting,    Burlington,   Vt.,    Sept.    18. 

Western  Association  op  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  III.  Annual  meeting.  Cincinnalt 
Jan.    27-29. 

Western  Society  op  Encineees,  Electrical  Section.  Secretary,  J.  H. 
Warder,   1737  Monadnock  Blocfc,  Chicago. 

Wk-'CONsin  Electrical  .Association.  Secretary,  George  Allison,  Ste- 
phenson Buildinif.  Milwaukee,  Wis.  Annual  meeting,  Jan  IS  and  16, 
1914. 
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UNITED  STATES  PATENTS  ISSUED  JULY  22,    1913. 
[Prepared  by  Robert  Starr  Allyn,  15  Exchange  Place,  New  York.] 

1,067,795.  FURNACE;  J.  W.  Brown,  Lakewood,  Ohio.  App.  filed  Dec. 
1,  1911.  While  one  body  of  material  is  being  heated,  an  additional 
body  is  passed  around  the  chamber  containing  the  first  body  so  as 
to  absorb  some  of  the  heat  thereof.  Chambers  concentric  with  elec- 
trodes in  the  different  chambers. 

1.067,817.  TIKE-HEATING  FORGE;  N.  L.  Jones,  Temperanccville,  Va. 
App.  filed  April  28,  1913.  Plurality  of  fire  pots  with  a  bellows  sup- 
plying air  equally  to  all  fire  pots. 

1,067,823.  RESONATING  RELAY:  H.  Von  Kramer  and  G.  Kapp, 
Birmingham,  Eng.  App.  filed  April  11,  1912.  Has  vibratory  steel 
reed  tuned  to  periodicity  of  the  alternating  current  in  the  controlling 
circuit. 

1.067864.  END-PLAY  DEVICE;  G.  W.  Christians.  New  York.  N.  Y. 
App.  filed  Jan.  30,  1913.  Natural  reciprocation  of  the  shaft  of  the 
machine  is  utilized  to  close  a  circuit  through  a  magnet  which  amplifies 
the  shaft  movement. 


1,067,864. — End-play   Device. 

1,067.869.  ELECTRIC-HEATING  UNIT;  B.  Falkenberg,  Ontario,  Cal. 
App.  filed  May  27.  1912.  Thin,  flat  electrical  resistance  is  held 
between  two  flat  plates  having  interfitting  flanged  edges. 

:)67.880.  RESISTANCE  INCLOSURE;  C.  A.  Rhine  and  C.  H.  Keeney, 
Milwaukee.  Wis.  .App.  filed  Aug.  20,  1910.  For  starters,  controllers, 
etc.:  provides  ample  ventilation  for  the  resistance  but  prevents  issu- 
ance of  spark  or  flame  from  the  inclosure. 

1,067  936.  ELECTRIC  SWITCH;  H.  R.  Mitchell,  North  Yakima,  Wash. 
Apii.  filed  Feb.  15,  1912.  Combination  of  locking  bolt  and  signaling 
switch  for  mail  boxes  and  the  like. 

'•°",'?IL,^^0^''^'''^'G  FOR  ELECTRIC  CONDUCTORS  AND 
METHOD  OF  PREPARING  THE  SAME;  E.  T.  Trotter.  Brooklyn, 
N.  V  App.  tiled  Nov.  S,  1910.  Treats  the  insulation  of  an  ordinary 
insulated  conductor  with  stearine  pitch  and  manganese  oxide. 


1,067,974.  METHOD  OF  DISCHARGE  OF  ELECTRICITY  INTO 
GASES;  F.  G.  Cotterell,  Berkeley,  Cal.  App.  filed  Nov.  6,  1911. 
Exposes  to  the  gas  a  surface  facilitating  a  non-disruptive  discharge  ' 
and  applies  a   negative  potential  to   such  surface. 

1,068,010.  SOSTENUTO  DEVICE  FOR  MUSICAL  INSTRUMENTS: 
M.  L.  Severy  and  G.  B.  Sinclair.  Winthrop.  Mass.  App.  filed  M17 
3,  1907.  For  causing  one  or  more  actuated  springs  to  remain  sound- 
ing as  long  as  desired;  may  be  mounted  at  will  into  and  out  of 
control  of  the  keys- 

1.068.023.  RAILWAY'TRAINCONTROL  APPARATUS:  J-  T.  Tbomp- 
son,  Chicago,  III.  App.  filed  March  18,  1910.  Track-in-circuit  systcia 
for  controlling  and  automatically  stopping  train. 

1.068.024.  SIGNAL  OR  CONTROL  MECHANISM  FOR  RAILWAY 
TRAINS;  J.  T.  Thompson,  Chicago,  111.  App.  filed  Jan.  5,  1912. 
Train   will    not   he   stopped   when    running  below   a   certain   speed. 

1,068,065.  HEATING  APPARATUS;  G.  F.  Machlet,  Jr.,  Elizabeth' 
N.  J.  -App.  filed  Jan.  27,  1908.  Furnace-regulating  device  with  1 
galvanometer  whose  needle  is  operated  by  the  heat  of  the  furnace, 
the  galvanometer  serving  as  an  indicating  device  as  well  as  a  circuit 
controller. 

1,068.076.  RECEIVER  FOR  ELECTROCHEMICAL  TELEGRAPH 
SYSTEMS:  W.  K.  Queen  and  T.  F.  Pickett,  Ncedham  Heights,  Mats' 
.App.  filed  June  10,  1910.  For  ship  telegraph  systems  between  pilot, 
house  and  engine  room;  receiver  is  controlled  electrically  and  actu- 
ated mechanically. 

1,068,082.  DANGER  SIGNAL;  J.  H.  Sanor,  Canton,  Ohio.  App.  filed 
Nov.  28,  1908.  Wheel-actuated  spring  contacts  bridge  the  insulsted 
joints  of  the  rails. 

1,068,148.  ELECTRODE  HOLDER  FOR  ELECTRIC  FURNACES:  D. 
A.  Lyon  and  E.  R.  Cox,  Jr.,  Heroult,  Cal.  App.  filed  Oct  8,  I»10. 
Gas-tight  compressible  clamp  for  the  electrode. 

1,068,192.  CASE  FOR  IXCANDESCENT-ELECTRICLAMP  SOCK 
ETS;  A.  Weber.  Sr.,  and  T.  Weber,  Schcnectadv,  N.  Y.  App.  filed 
Jan.   16,   1909.     Multiple  lock  for  cap  and   shell  of  a  lamp  socket 

1,068.216.  AUTO.MATIC  HEAT  REGULATOR;  A.  P.  Broomcll,  Yort 
Pa.  .App.  filed  Oct.  4,  1912.  Thermally  controlled  electromagnet  for 
operating  a  valve. 

1.068,233.  THIRD-RAIL  SUPPORT  OR  CHAIR;  J.  S.  Fox,  Jackjon. 
Mich.  App.  filed  Dec.  27.  1912.  Cur^■ed  flexible  holder  is  drawn  op 
into  the  curved  head  of  the  supporting  standard  thereby  to  citoip 
against  the  conductor  rail. 

1,068.255.  SIGNALING  DEVICE;  M.  J.  Mandelbaum,  New  York,  N.  V. 
App.  filed  Nov.  7,  1912.  Manually  operated  electrically  lighted  stof 
and   turn-out   signals  mounted  at   rear  of  automobile. 

1,068.322.  HEATER:  L.'  E.  Church  and  J.  A.  Cooney.  Bartlesville,  Okla 
-App.  filed  Oct.  22.  1912.  Electrical  heater  interposed  in  the  intake 
manifold  of  a  gas  engine. 

1,068.335.  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC  GENER-* 
TORS  OR  ELECTRIC  MOTORS:  J.  E.  Gram.  Battersea.  London, 
Eng.  App.  filed  Nov.  5.  1912.  Copper  "flexible"  of  the  carbon  brink 
is  secured  in  a  spring  clamp  carried  by  the  brush  hoMer, 

1,068,341.  FUSIBLE  CUT-OUT  FOR  CONTROLLING  ELECTRK 
CIRCUITS:  V.  Hope,  Manchester,  Eng.  App.  filed  Tune  13.  1912 
Fuse  consisting  of  a  copper  core  with  a  sheathing  therefor  of  tin 
lead  alloy. 

1.068.343.  ELECTRICALLY  HEATED  GLUE  POT;  A.  C-  Holben 
San  Francisco.  Cal.  .App.  filed  April  17.  1912.  Combined  steam  .mt 
electrical  controlling  apparatus  maintains  substance  heated  at  a  giver 
temperature. 

1.068.387.  ELECTRIC  SIGNALING:  F.  B.  Herzog  (deceased),  S" 
York.  N.  Y.  App.  filed  July  20.  1889.  Single-line  signaling  systen 
in  which  interference  between  simultaneously  operated  suDstation- 
is  prevented. 

1.068.388.  APPARATUS  FOR  CLEANING  GOLD.  SILVER  ANf 
OTHER  METAL  WARE;  J.  M.  Hotcbkiss,  Burlington,  Vt  Aw 
filed  .April  12,  1912.  Zinc  tray  with  utensil-supporting  copper  rte' 
disposed  in  a  sodium-chloride  electrolyte. 
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8  the  Arc  Tlie     announcement     by     the     leading 

.amp  Doomed?  manufacturer   of   tungsten-filament   in- 

candescent lamps  that  a  series-  lamp 
las  been  developed  with  a  specific  consumption  of  0.5  watt 
ler  candle  and  a  life  of  1000  hours  naturally  prompts  the 
uestion  "Is  the  arc  lamp  doomed?"  The  tungsten  lamp 
as  already  displaced  the  ordinary  inclosed  arc  lamp  in 
lany  sections  of  the  country  on  the  score  of  better  effi- 
iency  and  service,  not  to  mention  lower  maintenance,  and 
ow  that  the  tungsten  lamp  itself  has  been  improved  by 
he  application  of  an  inert  gas  under  pressure  so  that  its 
pecific  consumption  is  cut  in  half,  it  becomes  a  serious 
ompetitor  of  the  flaming-arc  lamp.  For  the  present  at 
:ast,  the  lamp  can  only  be  made  in  large  sizes  with  thick- 
laments  for  series  service,  and  inasmuch  as  street-lighting 
ontracts  are  usually  based  on  a  flat  rate  per  lamp  per  an- 
um,  the  substitution  of  the  improved  tungsten  lamp  for  the 
iciosed  arc  lamp  in  public  street  lighting  will  doubtless 
dIIow  quickly  after  the  commercial  introduction  of  the 
imp.  That  it  will  supplant  the  flaming-arc  lamp  is  problem- 
tical  and  that  it  will  long  dominate  the  public  lighting  field 
1  also  questionable.  There  is  too  much  money  invested  in 
ie  arc-lamp  industry  to  permit  the  contest  to  go  by  default, 
lid  developments,  particularly  in  the  flnniing-arc  field. 
ught  to  follow  very  quickly. 


overnmental  In-  Hereafter  the  diamond  carat,  instead 
orsement  of  C.  G.  S.  of  being  a  nondescript  unit  that  only  a 
few  esoteric  persons  understand,  will 
e  a  fifth  of  the  international  gram  which  civilized  people 
nderstand.  It  is  to  be  hoped  that  this  much-needed  reform 
lay  speedily  be  extended  to  other  departments  of  the 
nited  States  government  service.  We  are  weary  of  being 
le  laughing-stock  of  Europe  for  maintaining,  in  conjunc- 
on  with  Great  Britain,  the  existing  jumble  of  weights  and 
leasures  that  costs  so  much  of  intellectual  labor  to  keep 
p.  It  is  high  time  that  the  United  States,  which  so  early 
lopted  a  simple  decimal  currency,  should  also  adopt  the 
mple  international  decimal  metric  system. 


he  Fight  for  On    former    occasions    we    have    advo- 

atent  Reform  cated  the  appointment  of  a  broadly  or- 

ganized, liberal-minded  patent  com- 
ission  to  make  a  searching  investigation  of  the  patent 
stem  of  the  United  States.  In  another  column  we  pre- 
•nt  the  last  set  of  resolutions  adopted  by  the  Inventors' 
"lid,  and  in  particular  we  would  draw  attention  to  the 
■marks  attributed  to  President  Woodrow  Wilson  that 
lere   is   no   hospitality    for   invention    nowadays    and   that 


therefore  mankind  has  been  deprived  of  many  comforts  and 
conveniences,  as  well  as  the  opportunity  of  buying  at  lower 
prices.  There  is  said  to  be  no  serious  probability  of  action 
during  the  present  extra  session  of  Congress  upon  the 
patent  bills  before  it,  yet  this  is  certainly  an  opportune  time 
to  ask  Congress  for  a  real  commission,  with  full  powers,  to 
commence  the  great  task  which  the  friends  of  true  reform 
have  insistently  demanded  be  undertaken.  The  passage 
of  an  act  authorizing  the  commission  is  a  detail,  but  it 
ought  to  be  attended  to  without  delay,  so  that  the  selec- 
tion of  members  of  the  commission  may  be  taken  up 
with   that   careful   deliberation    it   needs. 


White  Salmon  River  The  article  descriptive  of  the  hydro- 
Development  electric  station  of  the  Northwestern 
Electric  Company  of  Portland,  Ore., 
appearing  in  this  issue  is  another  indication  of  the  rapidity 
with  which  one  hydroelectric  development  has  followed 
another  in  that  section  of  the  country  in  the  past  few  years. 
Ilie  station  in  question  is  interesting  as  a  type,  rather  than 
for  any  exceptional  feature  which  it  possesses,  although  the 
wood-stave-pipe  line  is  said  to  be  unparalleled  in  size 
among  conduits  of  its  kind.  Cradles  resting  on  heavy  mud 
sills  running  the  length  of  the  line  were  employed  to  sup- 
port the  pipe,  because  when  filled  with  water  the  static 
load  is  approximately  4  tons  per  foot  of  length  and  this 
is  greater  than  the  weight  per  foot  of  length  of  the  heaviest 
locomotive.  Hence  the  need  of  an  excellent  foundation. 
Like  most  hydroelectric  plants,  the  system  will  be  insured 
against  complete  shut-down  by  the  installation  of  an  auxil- 
iary steam  station.  This  will  be  located  in  Portland  at  the 
end  of  the  transmission  line  and  will  be  used  to  advantage 
during  cold  weather  by  carrying  a  heating  load.  The  rain- 
fall in  the  Pacific  Northwest  is  heaviest  in  winter,  as  is 
also  the  demand  for  electricity,  owing  to  the  length  of  the 
nights,  so  that  good  service  ought  to  obtain  with  both  the 
hydraulic  and  steam  stations  in  operation.  In  the  late 
summer,  when  the  water  is  not  so  plentiful,  the  steam  sta- 
tion can  be  used  to  help  out  the  the  hydraulic  station  at  a 
time  when  the  heating  load  is  not  very  great.  Advantage 
was  taken  of  natural  conditions  in  the  construction  of  the 
head-works  when  preparing  and  pouring  the  concrete, 
showing  that  the  engineers  were  also  economists;  for  al- 
most all  the  work  was  done  by  gravity.  Evidently  the 
promoters  of  the  enterprise  had  abundant  faith  in  the 
future  of  the  district  in  which  it  is  located,  for  it  would 
seem  that  with  the  numerous  electric  developments  which 
have  been  started  in  the  Pacific  Northwest  within  the  past 
two  years  the  market  for  electrical  energy  would  be  flood- 
ed ;  but  apparently  new  territory  and  new  industries  are 
opening  up  fast  enough  to  absorb  it. 
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Transmission  Span  Design 

Ihc  design  of  a  long  span  is  always  interesiing,  and 
especially  if  tlic  stresses  on  the  end  towers  arc  included. 
We  print  this  week  an  article  by  Mr.  K.  Nogami  giving  the 
detailed  computations  for  a  span  of  1180  ft.  at  Hiroshima, 
Japan,  acniss  the  famed  straits  of  Ondo.  The  actual  breadth 
of  the  strait>'at  the  crossing  is  only  about  500  ft.,  but  t<i 
erect  towers  on  the  banks  would  mean  raising  them  to  a 
height  of  nearly  130  ft.  in  order  to  provide  the  required 
clearance  of  130  ft.  for  vessels  beneath  the  span.  Conse- 
quently, the  towers  were  erected  farther  apart  on  more 
elevated  ground. 

Hiroshima  is  fortunate  in  having  no  sleet  problem  tii 
consider,  a  circumstance  which  greatly  adds  to  the  avail- 
able factor  of  safety.  Use  is  to  be  made  of  stranded  steel 
wires  nearly  >2  in.  in  diameter.  The  annual  temperature 
range  is  given  as  from  lo'deg.  to  100  deg.  Fahr.  Accord- 
ing to  the  data  given,  the  sag  will  range  from  9  ft.  to  23 
ft.,  varying  with  the  temperature.  The  details  for  the 
stability  of  the  higher  tower  are  of  special  interest.  It  is 
to  be  hoped  that  after  the  lines  have  been  placed  in  posi- 
tion data  will  be  presented  indicating  the  actual  behavior 
of  the  stresses,  the  maximum  stress  observed,  and  a  com- 
parison between  the  observed  results  and  the  design. 


The  Visibility  of  Light  Sources 

An  important  paper  on  the  visibility  of  point  sources  of 
light  by  Messrs.  Paterson  and  Duddington,  of  the  National 
Physical  Laboratory,  has  recently  been  published  in  Eng- 
land. It  bears  directly  on  some  of  the  fundamental  matters 
with  respect  to  the  photometry  of  light  sources,  particu- 
larly emphasizing  certain  matters  which  have  been  rather 
generally  misunderstood.  The  authors  deal  particularly 
with  point  sources  of  light,  touching  therefore  such  im- 
portant practical  matters  as  the  visibility  of  signal  lamps  at 
long  distances  and  the  examination  of  distant  light  sources 
by  extinction  instruments.  The  point  source  was  assumed 
for  the  purpose  of  the  investigation  to  be  one  subtendini; 
about  thirty  seconds  of  arc  at  the  distance  view,  in  other 
words,  an  angle  considerably  smaller  than  that  which  cor- 
responds to  the  ordinary  resolving  power  of  the  eye.  To 
anticipate  a  bit,  however,  it  was  found  that  the  area  of  the 
aperture  observed  could  be  increased  considerably  beyond 
the  nominal  angle  representing  the  resolving  power  of  the 
eye  without  material  change  in  the  results.  It  is  of  course 
known  that  conditions  of  visibility  are  materially  altered 
when  large  areas  are  observed,  but  the  critical  area  is  con- 
siderably larger  than  is  generally  supposed.  The  observa- 
tions were  made  with  small  illuminated  apertures  of  vari- 
ous sizes,  the  actual  light  from  which  was  varied  either 
by  sector  disk  or  by  absorption  wedges  until  they  matched 
the  suitable  comparison  source. 

The  first  conspicuous  fact  brought  to  the  surface  in  the 
investigation  was  that  the  visibility  of  the  small  source  of 
light,  or  what  amounts  to  the  same  thing,  its  apparent  bril- 
liancy, is  proportional  to  the  total  candle-power  of  the 
source  and  is  independent  of  its  intrinsic  brightness.  This 
law  was  found  to  hold  for  sources  subtending  an  apparent 
angle  of  nearly  2.0  deg.,  although  most  of  the  areas  in- 


\  oh  ed  were  considerably  smaller.  This  means  that  afi' 
source  is  at  so  considerable  a  distance  that  it  corrcspoiius 
to  a  point  as  here  described  its  intrinsic  brilliancy,  in  its 
effect  on  the  eye,  is  a  matter  of  no  consequence  whatever. 
This  fact  is  thoroughly  reinforced  by  experience  in  street 
lighting,  in  which  one  cannot  distinguish  between  the  light 
from  a  bare  arc  and  that  through  a  diffusing  globe  when  the 
distance  from  the  illuminant  is  sufficiently  great.  It  it 
only  at  relatively  short  distances  that  the  serious  phenomena 
of  glare  enter.  And,  second,  it  was  found  that  the  visibil- 
ity of  the  source  varied  actually,  as  it  should  in  theory,  as 
the  inverse  square  of  the  distance.  In  other  words,  for 
distance  sources  the  only  thing  that  counts  is  the  distance 
and  the  total  candle-power,  and  one  can  photometer  by  an 
extinction  instrument,  or  one  allowing  point  comparisons, 
such  distant  sources  utterly  irrespective  of  what  their  in- 
trinsic brilliancy  may  be.  This  accounts  for  the  some- 
times wonderfully  consistent  results  which  can  be  obtained 
hy  comparing  two  light  sources  by  the  simplest  kind  of  ex- 
tinction photometer. 

These  fundamental  facts  were  pointed  out  sonic  twenty 
years  ago  by  Charpentier  as  a  result  of  his  own  careful 
experiments,  but  the  present  thorough  study  should  leave 
the  whole  matter  beyond  the  possibility  of  dispute  and 
should  make  the  facts  known  to  a  far  greater  public  than 
was  reached  by  the  French  investigator,  whose  admirable 
work  seems  to  have  been  half  forgotten.  Some  extremely 
interesting  tests  were  made  on  the  effect  of  color  in  the 
point  sources  and  of  the  results  of  using  spectacles  in 
observing.  It  was  found  that  the  effect  of  color  on  the 
visibility  of  the  points  was  marked,  particularly  when 
spectacles  were  used,  the  difTerences  being  apparently  due 
to  the  diffusion  of  the  point  image  on  the  retina  owing  to 
the  chromatic  aberrations  of  the  eye  or  the  variation  of 
focus  produced  by  the  spectacles.  It  is  to  be  noted  in  this 
particular  that  when  the  pupil  is  widened  in  very  dim 
light,  as  is  usually  the  case  in  such  experiments,  the  correc- 
tion required  for  sharpest  definition  is  changed,  the  ordi- 
nary eye  becoming  somewhat  short-sighted  in  very  weak 
light,  so  that  persons  requiring  considerable  correction  of 
vision  by  spectacles  may  be  handicapped  in  seeing  distant 
signals  or  attempting  to  photometer  point   sources. 


A  New  Notion  in  Ventilation 

The  haze  of  honest  doubt  that  has  surrounded  the  ozone 
machine  in  some  quarters  should  be  largely  dispelled  by 
the  results  of  the  ventilation  tests  reported  before  the  Buf- 
falo meeting  of  the  Society  of  Heating  and  V^entilating 
Engineers  by  trained  physiological  and  psychological  ex- 
perts, who  point  out,  as  reported  in  an  earlier  issue,  that 
an  ozonizer  performed  important  service  in  keeping  sweet 
and  wholesome  for  three  hours  at  a  time  schoolroom  air 
which  was  being  simply  recirculated  without  the  introduc- 
tion of  outside  oxygen.  These  experiments  place  on  a 
scientific  basis  the  fact  long  suspected  that  the  usual  em- 
pirical allowance  for  ventilation  has  no  relation  whatso- 
ever to  the  actual  physiological  needs  of  the  human  system. 
And  they  prove  with  finality  that  even  a  roomful  of  school 
children  can  work  at  full  efficiency  and  comfort,  breathing 
the  same  air  three  hours  or  more  at  a  time,  if  that  air  i? 
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properly  "renewed"  and  deodorized.  The  psychological 
tests  were  continued  over  a  period  long  enough  to  prove 
that  no  after-effects  were  to  be  felt.  The  efficacy  of  the 
ozonizer  was  also  demonstrated  on  the  occasions  when  its 
operation  was  interrupted  for  a  half  hour  or  so,  the  result- 
ing "'stuffiness''  of  the  air  in  the  room  making  itself  at  once 
apparent  to  teacher  and  pupils.  And  if  we  have  now- 
proved  that  instead  of  unnecessarily  burning  tons  of  coal 
to  heat  large  cubic  sections  of  cold  outdoors  which  are 
simply  passed  through  our  buildings  and  discharged  back 
10  the  winter  breezes,  it  is  only  necessary  to  consume  a 
negligible  number  of  watt-hours  to  keep  fresh  and  sweet, 
air  that  has  already  once  been  brought  to  the  temperature 
of  comfort,  it  looks  as  if  the  scouted  ozone  machine  were 
really  one  of  the  greatest  little  engines  of  conservation  of 
this  prodigal  age. 


Cheap  Line  Construction 

In  organizing  a  small  energy-transmission  plant  one 
meets  now  and  then  conditions  which  call  for  a  special 
study  of  cheap — sometimes  even  temporary — line  construc- 
tion. The  present  tendency — sound  and  generally  to  be 
encouraged — is  toward  thoroughly  good  construction,  the 
erection,  in  fact,  of  a  line  which  is  put  up  to  stay,  not  at 
all  regardless  of  expense,  but  without  the  necessity  for 
extreme  economy.  Nevertheless,  there  are  classes  of  in- 
stances in  which  economy  is  of  paramount  importance,  and 
it  takes  no  small  amount  of  finesse  to  know  just  how  to 
keep  down  expense  without  imparing  efficiency  for  the 
purpose  in  hand.  For  instance,  a  contractor  may  desire 
to  extend  a  line  for  a  few  score  rods  or  even  a  few  miles 
in  order  to  obtain  energy  from  an  existing  line,  or  it  may 
be  necessary  to  put  in  a  line  to  meet  the  needs  of  a  tempo- 
rary customer  or  to  deliver  energy  for  only  two  or  three 
months  per  year  for  pumping  or  furnishing  light  to  a  sum- 
mer or  winter  colony.  In  work  of  this  sort  one  cannot 
afford  to  expend  much  money  on  construction  without 
robbing  the  proposition  of  all  its  profit.  Hence  one  has  to 
make  a  special  study  of  those  points  at  which  economy 
can  be  secured  most  safely. 

In  electrical  energy  transmission  there  are  three  direc- 
tions in  which  c<iie  ran  work  with  comparative  safety  by 
departing  a  little  from  ordinary  routine  practice.  The 
first  of  these  is  the  matter  of  the  height  of  poles.  Trans- 
mission lines  are  usua'!/  on  35-ft.  or  40-ft.  poles,  and  the 
construction  of  the  prJe  line  is  based  on  the  theory  that 
every  pole  and  every  wire  must  have  an  ample  factor  of 
safety  above  the  worst  conceivable  combination  of  sleet 
and  wind.  Now,  when  two  or  three  relatively  light  wires 
are  to  be  used  for  a  temporary  or  intermittent  supply  there 
is  no  possible  need  of  resorting  to  main-line  construction. 
It  is  astonishing  how  much  energy  can  be  transmitted  over 
three  wires  even  as  small  as  No.  6.  The  poles  may  ad- 
vantageously be  only  30  ft.  or  even  25  ft.  in  clear  country, 
the  30-ft.  size  being  in  some  ways  advantageous.  For 
such  work  a  somewhat  large  and  stubby  pole,  which  would 
not  ordinarily  be  picked  out  for  permanent  line  construc- 
tion, can  be  efficiently  utilized.  One  short  cross-arm  and 
a  top  insulator  furnish  ample  accommodation  for  the 
wires  at  such  voltages  as  are  commonly  used. 


The  second  point  at  which  economy  may  be  gained  is  in 
increasing  the  average  spacing.  .\  ine  of  stocky  30-ft. 
poles  may  well  be  spaced  from  150  ft.  to  200  ft.  in  clear 
country  with  positive  advantage  from  every  point  of  view. 
Ordinary  lines  are  built  on  the  precedent  of  old  telephone 
and  telegraph  practice,  where  many  cross-arms  had  to  be 
carried  on  a  single  pole.  To  continue  this  practice  where 
only  three  small  wires  are  to  be  erected  represents  simply 
a  foolish  waste  of  money.  It  has  taken  a  good  many  years 
to  wean  electrical  line  contractors  away  from  telephone 
and  telegraph  precedents,  but  often  on  the  Pacific  Coast, 
and  now  and  then  elsewhere,  really  sensible  spacing  is  to 
be  found. 

The  third  matter  in  economy  is  that  of  voltage,  which 
is  closely  allied  with  the  two  things  already  discussed. 
The  tendency  is  to  work  short  and  temporary  lines  at  too 
low  a  voltage  when  the  lines  are  of  fair  length.  One  often 
sees  a  2300-volt  branch  line  through  a  perfectly  clear 
country  where  10,000  or  12,000  volts  might  be  used  just  as 
well  with  very  slight  added  expense  for  insulators.  When 
one  uses  the  higher  voltage  there  is  no  need  for  heavv 
wires  and  a  correspondingly  heavy  structure  to  support 
them.  In  fact,  it  is  often  a  question  whether  a  good  steel 
wire  construction  is  not  worth  while  where  the  amount 
of  energy  to  be  transmitted  is  not  considerable ;  it  has  been 
tried  now  and  then  with  excellent  results.  A  10,000-volt 
line  with  poles  spaced  a  couple  of  hundred  feet  and  cheap 
steel  wires  giving  the  necessary  strength  will  deliver  a 
good  deal  of  energy  without  an  impracticable  drop  and  at 
a  cost  much  below  that  of  so-called  standard  construction. 


Fans  for  Invalids 

Comfort  and  efficiency  are  promoted  by  tlio  use  ...  the 
electric  fan  during  ordinary  summer  weather;  hut  in  the 
case  of  the  sick  tossing  on  restless  beds  of  fever  or  uai: 
the  electric  fan  becomes  a  veritable  necessity  during  r.i 
extremely  warm  weather  as  has  been  experienced  n  many 
localities  this  summer.  The  breeze  from  an  electric  fan 
is  a  distinct  alleviation  of  the  distress  of  invalids  when 
the  thermometer  stands  at  90  or  above,  and  it  is  almost 
cruel  to  fail  to  provide  it.  This  fact  is  often  realized  too 
late  where  houses  are  not  wired  for  electricity  although 
electrical  facilities  might  be  had.  Sometimes  it  is  possible 
to  make  a  temporary  connection  with  a  more  fortunate 
neighbor's  house  through  lamp-cord  extending  from  win- 
dow to  window.  Sometimes  even  this  makeshift  cannot 
be  resorted  to,  and  it  is  of  real  importance  that  house- 
holders should  be  prepared  for  this  emergency.  Electric- 
service  companies  in  some  cities  have  offered  to  install 
electric  fans  on  a  doctor's  prescription,  without  charge, 
where  the  patient  was  unable  to  pay  and  where  electric 
service  was  available.  Probably  all  hospitals  are  equipped 
with  the  soothing  hot-weather  ministration  of  the  noise- 
less whirring  blades;  but  there  are  tens  of  thousands  ot 
well-to-do  householders  who  would  hardly  fail  to  provide 
a  source  of  electricity  in  their  homes  if  they  fully  realized 
the  great  comfort  of  the  fan  in  cases  of  illness.  It  is  a 
humane  privilege  as  well  as  good  commercial  practice  for 
the  central-station  company  to  make  clear  this  often-neg- 
lected  opportunity. 
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Activities  and   Events   in   the   Electrical   Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Wisconsin  Water-Power  Bill  Signed 

(iovi-rnor  I'laiicis  K.  Mciiovcrn  of  Wisconsin  on  Mon- 
day allixcd  his  signalurc  to  tlu-  vvator-povver  bill,  which  in 
snhstance  provides  for  the  complete  public  control  of  water- 
power  by  the  State  Railroad  C'oniniission.  Xo  material 
alterations  were  made  to  the  bill  in  the  Assembly  so  that 
the  measure  reported  in  our  issue  of  July  26  remains  vir- 
tually as  published. 


Municipal  Railways  Proposed  for  Philadelphia 

Construction  liy  the  city  of  I'hiladclpliia,  I'a.,  of  a 
subway  line  on  Broad  Street  and  of  elevated  lines  to 
outlying  sections  was  recommended  by  City  Transit 
Director  Taylor  in  a  voluminous  report  made  public  <in 
July  31.  Director  'J'aylor,  who  has  been  engaged  for  more 
than  a  year  in  an  exhaustive  study  of  the  rapid  transit 
problems  of  Philadelphia,  estimates  that  the  total  cost  of 
the  improvements  recommended  would  be  $57,587,000.  The 
city  would  pay  $34,682,000  and  the  companies  leasing  the 
lines   $22,896,000. 


Exhibition  of  Electrical  Appliances  at  Glasgow 

The  Corporation  of  Glasgow,  Scotland,  has  made  defi- 
nite arrangements  for  the  exhibition  of  electrical  appli- 
ances which  will  be  held  in  the  city  from  Oct.  23  to 
Nov.  15  to  bring  before  the  public  generally  the  advan- 
tages of  electricity  for  many  purposes.  There  will  be 
shown  appliances  for  domestic  heating,  stoves  of  all  kinds, 
cooking  and  laundry  appliances,  water  heaters,  circulators 
and  geysers,  appliances  for  the  generation,  transmission 
and  utilization  of  electricity,  elevators  and  hoists,  fans 
and  other  ventilating  apparatus,  mechanism  for  prevent- 
ing the  emission  of  dust  and  dirt  from  chimneys,  show- 
window  lighting  and  illustrations  of  the  use  of  electricity 
for  cinematograph  purposes.  Two  exhibitions  of  this 
kind  have  been  held  in  London  and  one  in  Manchester 
within  the  past  ten  years,  but  this  will  be  the  first  exhi- 
bition which  has  been  arranged  in  Glasgow  for  the  dis- 
play of  purely  electrical   appliances. 


Single-Phase  System  Adopted  by  Norfolk  &  Western 

.At  the  rccummendaton  of  Messrs.  Ciibbs  &  Hill,  con 
suiting  engineers.  New  York,  the  Norfolk  &  Western  Rail- 
way Company  has  adopted  the  single-phase  system  for  the 
electrification  of  the  Elkhorn  Grade-Bluefield  section  of  its 
main  line.  The  intention  is  to  use  energy  having  a  fre- 
quency of  25  cycles  and  a  potential  of  11,000  vohs  at  the 
trolley.  The  electricity  will  be  supplied  from  a  27,000-kw 
generating  station  to  be  erected  by  the  company  at  Bluo- 
ston,  W.  Va.,  and  for  transmission  purposes  the  potential 
will  be  raised  to  33.000  volts  and  the  transmission  line 
will  be  carried  mainly  on  the  catenarv  liridges.  Feeding 
points  will  he  established  at  suitable  locations  along  the 
line  sufficiently  close  to  minimize  the  voltage  drop  and 
luctive  disturbances.  In  view  of  the  fact  that  freight 
lins  only  will  be  handled,  the  locomotives,  of  which  there 
will  he  twenty-four,  are  to  be  equipped  with  motors  of 
the  induction  type  and  the  control  and  connections  are  to 


be  arranged  to  give  running  speeds  ol  approximately  7, 
14  and  28  miles  an  hour  respectively.  Special  attention 
is  being  given  to  the  queston  of  regeneration  and  electric 
braking  at  grades,  which  would  decrease  the  wear  and 
tear  on  train  equipment,  and  also,  under  favorable  con- 
ditions, tend  to  reduce  the  demand  on  the  generating 
.system.  The  engineers  concluded  to  recommend  the 
single-phase  system  after  an  exhaustive  analysis  of  the 
various  systems  now  in  use  in  this  country  and  abroad. 
A  careful  study  was  also  made  of  the  local  conditions  in- 
volved, and  comparisons  were  made  of  the  capital  and 
operating  costs  based  on  operating  data  and  manufacturers' 
bids    for   e«iuipment. 


Double-Unit  Turbo-Alternators  for  New  York  Subway 

The  Intcrborough  Rapid  Transit  Company  has  awarded 
to  the  Westinghouse  Machine  Company  the  contract  for 
three  30,000-kw  steam  turbo-generator  units  for  installa- 
tion in  the  Seventy-fourth  Street  station  to  assist  in  sup- 
plying energy  for  operaing  the  enlarged  New  York  subway, 
r.ach  unit  will  consist  of  a  high-pressure  and  a  low-pressure 
clement,  each  element  comprising  an  independent  steam  tur- 
bine driving  a  synchronous  alternator.  The  high-pressure 
and  low-pressure  turbine  of  each  unit  will  be  govercned 
simultaneously  in  order  that  the  load  on  the  unit  may  be  di- 
vided properly  between  the  two  elements. 


Convention  of  Edison  Illuminating  Company  Sales 
Managers 

The    fourth   annual   convention   of   sales   managers  con- 
nected with  the  larger  Edison  companies  was  held  at  .Asso- 
ciation Island,  Henderson  Harbor,  X.  Y..  Aug.  4,  5  and  6. 
I'^ollowing  a  general  discussion  on  rates  and  isolated  plants, 
papers  were  read   and  discussed  on  the   following  topics: 
"Organization  of  an  Unused  Meter  Bureau,"  by  Mr.  '    '' 
Becker,  of  the  United  Electric  Light  &  Power  Com; 
New  York;  "Baltimore  Practice  of  Following  Up  V' 
Meters,"  by  Mr.  R.   F.  Bonsall,  of  the  Consolidated 
Electric  Light  &  Power    Company,    Baltimore:    "W 
Existing  Buildings,"  by  Mr.  C.  E.  Robertson,  of  the  (on 
solidated  Gas.  Electric  Light  &  Power  Company.  Baltimore 
"Co-operation  of  Other  Departments  w-ith   Salesmen,"  b> 
Miss   S.   M.    Sheridan,   of   the   Detroit   Edison    Company 
"Illuminating  Engineering,"  by  Mr.  J.  D.  Israel,  of  the  PhiUi 
delphia  Electric  Company ;  "White- Way  Lighting,"  by  Mf 
F.  D.  Beardsley,  of  the  Union  Electiic  Light  &  Power  Com- 
pany, St.  Louis;  "Limitation  of  the  Electric  \'ehicle."  b> 
Mr.  C.   M.   Marsh,  of  the   Potomac  Electric   Power  Com 
]iany,  Washington.  D.  C. ;  "Suggestions  for  Building  Up  ai 
Electric  Vehicle  Load."  by  Mr.  Harvey  Robinson,  of  th' 
New  York  Edison  Company:  "Work  of  Power  Engineerin) 
Bureau,"  by   Mr.   C.   H.   Stevens,   of  the   Edison   Electri' 
Illuminating   Company  of   Brooklyn :   "Unity   Load-Facto 
Cooking  .Apparatus,"  by  Mr.  Mathias  Turner,  of  the  Cleve 
land    Electric   Illuminating   Company:    "Notes   on    Cookin; 
by  Electricity  and  Other  Methods,"  by  Mr.  L.  R.  Wallis 
of  the  Edison  Electric  Illuminating  Company  of  Boston 
"Selling  Electrical  Appliances."  by  Mr.  F.  D.  Pcmbletor 
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f  the  Public  Service  Electric  Company,  Newark,  N.  J. 
"here  was  a  very  lively  discussion  on  all  of  the  papers,  that 
n  Miss  Sheridan's  paper  being  exceptionally  good.  On 
V'ednesday  afternoon  the  rest  of  the  electrical  men  on  the 
jland  defeated  the  sales  managers  in  a  game  of  baseball. 

The  meeting  this  year  was  under  the  chairmanship  of  Mr. 
i.  F.  Hale,  of  the  Boston  Edison  company.  The  conniiit- 
ee  elected  for  next  year  is  composed  of  the  following: 
ih.  E.  W.  Lloyd,  of  the  Commonwealth  Edison  Company 
if  Chicago,  chairman,  and  Messrs.  A.  A.  Pope,  of  the  New 
fork  Edison  Company,  and  J.  D.  Israel,  of  the  Philadelphia 
[jcctric  Company.  The  sessions  of  the  sales  managers  are 
ot  open  to  the  public  and  very  little  of  what  transpires  is 
irinted,  although  some  of  the  papers  later  find  their  way 
nto  publicity  through  other  conventions.  Those  attending 
he  convention  were  Messrs.  R.  F.  Hale,  W.  G.  Stetson 
nd  L.  R.  Wallis,  of  Boston ;  E.  \V.  Lloyd  and  J.  G.  Learned, 
if  Chicago;  Douglass  Burnett,  C.  E.  Robertson  and  R.  F. 
Jonsal,  of  Baltimore;  F.  E.  Beardsley,  of  St.  Louis;  Parker 
i.  Kemble,  of  Cincinnati ;  H.  K.  Mohr,  R-.  B.  Ely  and  J. 
(leyer,  of  Philadelphia;  C.  A.  Littlefield,  A.  A.  Pope,  W. 
!i0uld.  H.  Robinson,  J.  Becker,  A.  F.  Berry  and  D.  \'. 
smith,  of  New  York;  F.  E.  Pembleton,  of  Newark;  ^1. 
furncr  and  R.  H.  \\'right,  of  Cleveland;  IMiss  S.  M.  Sheri- 
lan,  Miss  F.  Norwell,  Messrs.  R.  F.  Duncan  and  E.  Crosby, 
if  Detroit;  Messrs  C.  M.  Marsh  and  J.  C.  McLoughlin,  of 
iVashington ;  T.  I.  Jones  and  C.  H.  Stevens,  of  Brooklyn. 


These  experiments  will  afford  an  excellent  opportunity 
for  those  interested  in  the  illumination  of  mines  to  in- 
vestigate this  phase  of  the  subject  under  actual  operating 
conditions. 


Pittsburgh  Convention  I.   E.   S. 

On  page  168  of  our  issue  dated  July  26  there  was  given 
1  preliminary  list  of  papers  to  be  presented  at  the  con- 
■ention  of  the  Illuminating  Engineering  Society  to  be  held 
n  Pittsburgh,  Pa.,  from  Sept.  22  to  26.  The  committee  on 
lapers  has  arranged  for  the  following  additional  papers: 
'Some  Theoretical  Considerations  of  Light  Production," 
)y  Mr.  W.  A.  Darrah,  of  Pittsburgh  ;  "Conduction  Losses 
n  Series  Tungsten  Lamps,"  by  Mr.  Armine,  of  Harrison. 
'^.  J.;  "Church  Lighting,"  by  Mr.  R.  B.  Ely,  of  Philadel- 
)hia;  "Factory  Lighting,"  bv  Messrs.  Flexner  and  Dicker, 
)f  Chicago;  "Modern  Practice  in  Street-Railway  Illunii- 
lation,"  by  Mr.  S.  G.  Hibben,  of  Pittsburgh ;  "Hospital 
Lighting,"  by  Mr.  M.  J.  Kilmer,  of  New  York  ;  "The  Use 
Df  Nitrogen  at  Low  Pressures  in  Tungsten  Lamps,"  by 
Mr.  G.  M.  J.  McKay,  of  Schenectady;  "The  Illuminating 
F.ngineering  Laboratory  of  the  General  Electric  Company," 
)y  Mr.  S.  L.  E.  Rose,  of  Schenectady,  N.  Y.,  and  "Window 
Lighting,"  by  Mr.  H.  B.  Wheeler,  of  Chicago. 

It  is  also  expected  that  the  following  papers  will  be 
presented :  "Store  Lighting,"  by  Messrs.  Clarence  L.  Law 
and  A.  L.  Powell,  of  New  York  (this  paper  is  to  be  a 
continuation  of  the  subject  discussed  by  these  authors  at 
:he  Niagara  Falls  convention  last  year)  ;  "Some  Commer- 
cial Aspects  of  Gas  Lighting."  by  Messrs.  Witte  and  Phil- 
jrick;  "The  Efficiency  of  the  Eye  Under  Different  Sys- 
tems of  Illumination,"  by  Dr.  C.  E.  Ferree,  of  Bryn  Mawr. 
Pa.;  "Physiological  Aspects  of  Illumination,"  by  Dr.  F.  Park 
Lewis,  of  Buffalo;  "Errors  of  Photometric  Measurements" 
iind  "The  Commercial  Fields  Opened  by  Recent  Develop- 
;Tients  in  Lamp  Manufacture,"  by  representatives  of  the 
:'nginecring  department  of  the  National  Electric  Lamp 
'Xssociation.  Cleveland,  and  "Spectacular  Lighting  Durin-j 
he  Knights  Templar  Conclave  in  Denver,"  by  Mr.  G.  E. 
■Villiamson,  of  Denver.  A  lecture  on  "The  Developments 
'f  the  .Mtcrnatinc-Current  Luminous-Arc  Lamp"  will  be 
lelivered  by  Dr.  C.  P.  Steinmetz,  of  Schenectadv. 

During  the  week  beginning  Sept.  22  there  will  be  held 
n  Pitts!nire:h  a  meeting  of  the  .\merican  Mine  Safety  As- 
ociation,  devoted,  as  its  name  indicates,  to  the  promotion 
I'f  safety  in  mines.  During  the  sessions  of  this  associ- 
ition  the  Bureau  of  Mines,  located  in  Pittsburgh,  will  con- 
uct   several    interesting    i-xneriments    in    mine    exiilosion';. 


Philadelphia  Convention  of  N.  E.  L.  A. 

.\l  a  meeting  of  Uie  executive  cummitlee  of  the  National 
Electric  Light  Association  at  its  headquarters  in  New 
York  on  July  23  President  J.  B.  McCall  stated  that  in- 
vitations haa  been  received  from  New  York  City,  Mil- 
waukee, Atlantic  City,  Asheville  and  New  Orleans,  each 
suggesting  that  the  next  convention  be  held  in  that  city. 
At  the  request  of  Mr.  C.  L.  Edgar,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  President  McCall  ex- 
pressed his  own  wish  to  have  the  next  convention  in  Phila- 
delphia, stating  that  some  2300  hotel  rooms  would  be  avail- 
able. He  also  gave  details  as  to  other  needed  convention 
facilities,  whereupon  it  was  unanimously  voted  to  hold 
the  next  convention  at  Philadelphia.  There  has  been  no 
convention  of  the  a-sociation  held  in  that  city  since   1887. 


L.  A.  Osborne  on   Manufacturers  and  the  Society 
for  Electrical  Development 

Certain  striking  statements  made  by  the  vice-president  of 
the  VVestinghouse  Electric  &  Manufacturing  Company  con- 
cerning the  aims  of  the  Society  for  Electrical  Development 
are  given  in  the  following  paragraphs. 

It  may  appear  unusual  to  some  that  the  electrical  manu- 
facturers should  have  so  readily  agreed  to  make  liberal 
contributions  to  the  funds  of  the  Society  for  Electrical  De- 
velopment. In  fact,  the  readiness  of  the  manufacturer  to 
support  the  movement  has  led  some  to  suspect  that  it  was 
planned  primarily  in  his  interests.  Reflection,  however, 
will  show  that  the  attitude  of  the  manufacturer  is  merely 
co-operative  in  the  broadest  sense  of  the  word  and  is  an 
evidence  of  his  appreciation  that  that  which  is  truly  co- 
operative is,  in  the  last  analysis,  profitable. 

Speaking  as  a  manufacturer,  we  expect  that  our  return 
will  accrue  after  the  central  station,  jobbers,  dealers  and 
contractors  have  begun  to  enjoy  a  measure  of  return  as  a 
result  of  the  activities  of  the  society. 

It  goes  without  saying  that  the  success  of  the  movement 
will  largely  depend  upon  the  spontaneity  with  which  th« 
different  branches  of  the  industry  respond.  There  is  a 
psychological  moment  when  a  movement  of  this  character 
should  be  launched,  and  that  is  that  moment  when  all  are  of 
the  same  mind  as  to  its  importance.  Let  that  moment  pass 
without  definite  action  and  there  is  danger  of  a  weaken- 
ing of  that  sustaining  power  of  co-operation  which  is 
needed.  If  the  different  branches  of  the  industry  are  will- 
ing in  spirit  but  lacking  in  financial  help,  those  intru.sted 
with  the  responsibility  of  making  the  work  of  the  society 
successful  will  not  be  encouraged  to  proceed  with  the  con- 
fidence and  enthusiasm  which  is  so  necessary  in  an  under- 
taking of  this  kind.  Neither  should  they  be  handicapped 
by  the  necessity  of  seeking  members,  but  they  should  be 
permitted  to  exercise  their  talents  in  the  legitimate  activi- 
ties of  the  socictv.  which  are  broadly  to  impress  upon  the 
public  at  large  the  desirability  of  "doing  it  electrically." 

The  ideals  of  the  society  are  ambitious  but  attainable  and 
when  carried  out  should,  within  a  reasonable  time,  bring 
measurable  returns  to  all  branches  of  the  industry. 

The  campaign  planned  by  the  society  to  awaken  an  inter- 
est in  things  electrical  should  very  early  have  an  appreci- 
able effect  upon  the  trade  of  central  stations,  jobbers,  deal- 
ers and  contractors. 

ir.  through  co-operative  advertising,  the  architect,  the 
contractor  and  the  builder  might  be  educated  to  such  a  point 
that  in  all  dwellings,  regardless  of  cost,  outlets  for  the  use 
of  elertricnl   annlianccs   should  be  nlentifullv  provided,  the 
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liusmcss  ol  the  (Jcakr  111  electrical  appliances  wouki  be  in- 
creased as  well  as  the  work  of  the  electrical  contractor,  and 
it  goes  without  saying  that  there  would  be  a  corresponding 
increase  in  demand  lor  electrical  energy  through  which  the 
central  station  would  profit.  The  manufacturer  secures  his 
reward  through  an  increased  demand  for  his  manufac- 
tured products,  and.  in  the  broader  aspect  of  the  case,  in 
liie  ultimate  increase  in  generating  and  distributing  appa- 
ratus. 

The  general  education  of  the  people  in  the  use  of  elec- 
trical vehicles  brings  its  reward  to  the  manufacturer  of  the 
vehicle,  as  well  as  to  the  makers, of  the  motor  and  battery 
which  propel  it,  and  continuously  to  the  central  station  pro- 
viding energy   for  its  operation. 

When  real-estate  dealers  and  investors  are  educated  by  co- 
operative advertising  to  make  capital  of  electrically  lighted 
and  electrically  equipped  homes,  then  naturally  an  increase 
in  business  is  bound  to  result  therefrom,  and  as  the  ideas 
of  men  enlarge  the  volume  of  increase  will  multiply  rapidly. 
It  is  to  our  interest  to  educate  the  public  to  the  feeling  that 
what  yesterday  was  merely  an  electrical  luxury  is  to-day  a 
necessity. 

When  we  can  familiarize  men  in  the  professions — den- 
tists, surgeons,  doctors,  etc. — and  in  the  multiplicity  of 
trades,  even  the  smallest  and  least  important,  with  the  value 
of  doing  things  electrically  and  make  such  men  under- 
stand about  things  electrical,  great  will  be  the  profit  to  the 
electrical  business,  and  wx  shall  have  realized,  in  part  at 
least,  one  of  the  ambitions  of  the  society. 

Especially  should  this  movement  appeal  to  central  sta- 
tions, even  more  than  to  the  manufacturer,  for  each  cus- 
tomer of  the  central  station  is  a  continuing  customer  and 
a  source  of  continued  profit  and  revenue,  whereas  to  the 
manufacturer  each  sale  is  a  transaction  complete  in  itself. 

.Altogether  a  movement  having  such  useful  and  beneficial 
aims  should  receive  the  generous  support  of  all  in  the  in- 
dustry, at  least  until  such  time  as  the  soundness  of  the  idea 
can  be  tested,  and  particularly  of  those  branches  of  the  in- 
dustry which  are  obviously  most  likely  to  receive  the  most 
immediate  returns  from  the  movement. 


Meeting  of  Executive  Committee  of  the  N.  E.  L.  A, 

The  first  meeting  of  the  new  executive  committee  of  the 
National  Electric  Light  Association  was  held  at  the  asso- 
ciation's headquarters  in  New  York  on  July  23.  Execu- 
tive appointments  for  the  ensuing  year  were  made  and 
confirmed  as  follows:  Mr.  T.  C.  Martin,  secretary:  Mr. 
A.  S.  Sewall.  assistant  to  the  secretary;  Miss  Harriet  Hill- 
ings, assistant  secretary ;  Mr.  E.  W.  Burdette.  counsel : 
Mr.  W.  H.  Blood.  Jr.,  insurance  expert:  Miss  Gladys 
Burkhalter.  assistant  secretary  of  the  Commercial  Sec- 
tion. The  resignation  of  Mr.  C.  A.  Stone,  of  Boston,  as 
member  of  the  executive  committee,  was  presented  and 
accepted  with  regret,  and  Mr.  H.  G.  Bradlee.  of  the 
Stone  &  Webster  Corporation,  was  elected  to  succeed  him. 
President  McCall  presented  a  very  full  list  of  the  new 
chairmen  of  the  regular  committees  and  of  the  member- 
ship of  each.  A  new  committee  on  educational  relation- 
ships was  created,  with  Mr.  J.  F.  Gilchrist  as  chairman,  and 
also  a  new  committee  on  safety,  with  Mr.  Martin  J.  Insull 
as   chairman. 

The  membership  now  totals  12.676.  and  is  apportioned 
as  follows;  Class  .\.  1104;  Class  B,  10,430:  Class  C.  55: 
Class  D.  243.  and  Class  E.  844.  Of  the  518  new  members 
elected,   forty  were  Class  A  and   eleven  Class  D. 

Colonel  Street,  the  newly  elected  president  of  the  Cana- 
dian Electrical  Association,  gave  an  interesting  account 
of  the  situation  in  Canada  and  asked  that  the  Canadian 
body  should  have  full  representation  on  all  committees  so 
that  it  could  co-operate  thoroughly  in  all  association  work. 
Mr.  T.  I.  Tones,  of  Brooklyn,  chairman  of  the  Commercial 


-Section,  brought  up  ilie  question  of  the  continuance  of  the 
old  "Electrical  Solicitor's  Handbook,"  which  liaa  not  been 
revised  for  about  two  years,  and  it  was  voted  to  turn  ilu^ 
publication  over  to  the  Commercial  Section   for  such 
vision  and  use  as  it  saw  fit  to  make. 

Secretary  T.  C.  Martin  slated  that  the  BiilUttii  of  the 
National  Electric  Light  Association  had  had  second-class 
mail  privileges  accorded  to  it  by  the  post  office  author- 
ities, so  that  a  saving  of  approximately  $3,000  a  year  would 
be  effected.  Mr.  E.  \V.  Lloyd,  of  Chicago,  having  con- 
sented to  serve  again  as  chairman  of  the  research  com- 
mittee, it  w'as  voted  to  continue  the  publication  of  Rale 
Research  under  the  direction  of  the  committee.  Mr.  \V.  C. 
L.  Elgin,  of  Philadelphia,  as  a  member  of  the  resuscita- 
tion commission,  was  requested  to  look  into  the  matter  nf 
a  motion-picture  film  illustrating  the  adopted  prone-p: 
sure  method  of  resuscitation  from  electric  shock. 


Resolution  of  Inventors'  Guild  on   Patent   Reform 

Under  recent  date  the  Inventors'  Guild  circulated  a  set 
of  resolutions  urging  the  co-operation  of  chambers  of  com- 
merce and  similar  bodies  throughout  the  country  in  secur- 
ing the  appointment  of  a  patent  commission  to  study  the 
whole  subject  and  report.     The  resolutions  follow: 

"Whereas  the  fact  that  certain  trusts  and  large  corporate 
manufacturers  have  been  accused  of  using  patents  im- 
properly, both  offensively  and  defensively,  to  aid  them  in 
effectually  stifling  competition,  has  resulted  in  the  introduc- 
tion of  bills  before  Congress  intended  to  regulate  such 
abuses  by  making  radical  changes  in  the  United  States 
patent  system ; 

"Whereas  the  hearings  on  the  Oldfield  bill  (H.  R.  23.417) 
in  the  spring  of  1912  demonstrated  that  there  were  marked 
differences  of  individual  opinion  among  inventors,  legislat- 
ors, manufacturers  and  patent  lawyers  as  to  the  changes  ' 
in  our  patent  system  which  would  be  desirable  to  subserve 
the  best  interests  of  the  United  States ; 

"Whereas  there  is  now  pending  before  the  Sixty-third 
Congress  in  the  House  of  Representatives  a  bill  (H.  R. 
1700)  introduced  by  Mr.  Oldfield.  Representative  from 
.\rkansas,  which  provides  for  radical  changes  in  the  United 
States  patent  systeni  fraught  with  the  most  serious  conse- 
quences to  the  people  of  the  United  States,  and  especially 
to  independent  and  competitive  manufacturers  and  in- 
ventors ; 

"Whereas  the  intention  of  the  United  States  Constitu- 
tion to  stimulate  the  publication  of  valuable  inventive 
thought  by  granting  and  securing  an  exclusive  right  to  the 
inventor  w-ho  first  publishes  his  invention  through  the 
agency  of  a  patent  of  the  United  States  seems  to  have  been 
lost  sight  of  in  said  Oldfield  bill  (H.  R.  1700).  and  said 
proposed  law  would  tend  to  reduce  instead  of  tending  to 
increase  the  creation  and  publication  of  inventions  valuable 
to  the  people  of  the  United  States: 

"Whereas  President  Wilson  has  recently  given  warnine 
to  the  people  of  the  United   States  of  the  importance 
these  questions  in  the  following  language: 

"  'Do  you  know,  have  you  had  occasion  to  learn,  ih.it 
there   is   no  hospitality   for   invention   nowadays? 

''  'I  am  not  saying  that  all  invention  has  been  stopped  by 
the  growth  of  trusts,  hut  1  think  it  is  perfectly  clear  that 
invention  in  many  fields  has  been  discouraged,  that  invent- 
ors have  been  prevented  from  reaping  the  full  fruits  of  their 
ingenuity  and  industry,  and  that  mankind  has  been  deprived 
of  many  comforts  and  conveniences,  as  well  as  the  oppor- 
tunity of  buying  at  lower  prices. 

"  'One  of  the  reforms  waiting  to  be  undertaken  is  a 
revision  of  our  patent  laws.'  * 

"Whereas  the  Inventors'  Guild,  composed  exclusively  of 
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r.clepeinlcnt  inventors,  petitioned  President  Taft  on  Nov. 
4,  1911.  for  his  aid  in  securing  the  appointment  of  a  pat- 
nts  commission  to  investigate  and  report  upon  the  subject 
f  possible  improvement  of  the  patent  system  lor  the  benefit 
f  the  I'nited  States; 

"Whereas  the  various  chambers  of  commerce  in  the  prin- 
ipal  cities  of  the  United  States  are  fairly  representative 
f  ^11  the  interests  concerned  in  this  matter,  including  man- 
facturers,  inventors  and  the  people  generally ; 

"Be  it  resolved,  That  the  Inventors'  Guild  does  hereby 
:ivite  each  of  the  chambers  of  commerce  and  similar  repre- 
entative  organizations  throughout  the  United  States  to 
id  the  Guild  in  its  efforts  to  secure  the  appointment  of  a 
atents  commission  by  urging  the  Congress  of  the  United 
itates  that  it  provide  for  such  a  commission  made  up  of 
nbiased,  independent,  non-partisan  men  of  such  national 
landing  as  will  connnand  the  respect  and  confidence  of  the 
.'hole  country,  chosen  from  different  walks  of  life  and 
erving  without  pay.  Said  commission  to  hold  public  hear- 
ngs  and  otherwise,  as  may  appear  to  it  best,  to  make  a 
liorough  and  careful  study  of  the  American  patent  situa- 
ion,  and  to  prepare  and  submit  a  comprehensive  report  and 
L-comniciidations  to  Congress  for  such  changes  as  may.  as 
lie  result  of  its  study,  appear  to  it  expedient,  whether  in 
he  Patent  Office,  in  the  method  of  court  procedure  or  in 
lie  organic  patent  law,  and  to  submit  recommendations  as 
0  the  legislation  it  would  propose  for  effecting  such 
hanges.  And  the  Guild  further  requests  the  several  chant- 
ers of  commerce  to  urge  the  Congress  that  it  make  ample 
revision  for  the  expenses  of  such  a  commission,  and  that 
:  hold  in  abeyance  all  proposed  legislation  affecting  the 
atent  system  in  whatsoever  way  until  such  time  as  the 
aid  commission  shall  have  had  ample  opportunity  to  hold 
he  said  hearings  and  make  the  said  study  and  report." 


Ontario  Hydroelectric  System  to  Be  Enlarged 

.\t  a  session  of  the  Ifyilro-Electric  Power  Commission  of 
)ntario  held  in  Toronto,  Ont.,  July  30,  it  was  decided  to 
nlargc  the  transformer  station  at  Niagara  Falls,  Ont.,  and 
0  double  the  line  between  Dundas  and  Niagara  Falls.  This 
t'ill  give  the  engineers  the  equipment  to  double  the  lines 
etween  London  and  Dundas.  The  towers  are  already  built 
nd  the  stringing  of  the  double  line  to  supply  the  western 
ortion  of  Ontario  with  Niagara  energy  will  be  commenced 
t  once.    The  estimated  cost  of  the  work  is  $300,000. 


Michigan  Electrical  Convention 

The  annual  convention  of  the  Michigan  Section  of  the 
National  Electric  Light  Association  will  be  held  in  the 
^otel  Ottawa  at  Ottawa  Beach,  Mich.,  on  Aug.  19,  20  and 
ii.  While  the  program  has  not  been  definitely  fixed  in  all 
letails,  many  of  the  speakers  and  topics  have  already  been 
lelected.  The  opening  address  will  be  made  by  President 
?.  B.  Drees,  Lansing,  Mich. 

The  following  papers  will  be  read:  "Relation  Between 
-"entral  Station  and  Electrical  Contractor,"  Mr.  C.  J. 
-itschcr.  of  the  C.  J.  Litscher  Electric  Company,  Grand 
Rapids:  "Electrical  Heating  Devices,"  by  a  writer  not  defi- 
litely  chosen;  "Indirect  and  Semi-Indirect  Lighting,"  Mr. 
ames  R.  Cravath,  consulting  engineer,  Chicago;  "The 
\merican  Kicker,"  Mr.  D.  B.  South.  Edison  Illuminating 
Company  of  Detroit ;  "Two  Epochs  of  Rate  Regulation,"  Mr. 
[A  .  J.  Norton,  of  Chicago,  secretary  rate  research  connnit- 
tc,  N.  E.  L.  A.;  address  by  Mr.  James  V.  Oxtoby,  a  Detroit 
awyer;  address  by  Hon.  Lawton  Heemans,  member  of  the 
Railroad  Commission  of  Michigan;  address  by  Mr.  T.  C. 
vLirtin,  secretary  of  the  N.  E.  L.  A. :  address  by  a  member 
if  the  Industrial  Accident  Board  of  Michigan ;  "High-Ten- 
ion  Distribution  to  Small  Communities,"  Mr.  T.  A.  Kennev. 


Au  Sable  Power  Company,  Kalamazoo;  "An  Sable  Power 
Plant  and  Transmission  Line,"  by  an  employee  of  the  Com- 
monwealth Power  Company,  Jackson,  Mich.;  "High-len- 
siun  Distribution  by  One-Wire  Grounded  System."  Mr.  J. 
A.  Cavanaugh,  Benton  Harbor  p:iectric  Light  &  Railway 
Company;  "Automatic  Pumping  Station  at  Farmingtoii, 
Mich.,"  Mr.  Addison  Cary,  Eastern  Michigan  Edison  Com- 
pany, Rochester,  Mich.;  "Efficient  Application  of  Motor 
Drive,"  Mr.  W.  J.  Fitzgerald,  Edison  Illuminating  Com- 
pany of  Detroit ;  "Street  Lighting,"  Mr.  D.  W.  Hayes,  East- 
ern Michigan  Edison  Company,  Ann  Arbor;  "Wiring  Cam- 
paigns," by  an  employee  of  the  Eastern  Michigan  Edison 
Company.'  Mr.  William  Trott,  of  Grand  Rapids,  will  super- 
vise a  rejuvenation  of  the  Jovian  Order  on  the  evening  of 
.\ug.  20.  Mr.  Herbert  Silvester,  18  Washington  Boulevard, 
Detroit,  is  secretarv  of  the  association. 


Opposition  to  Camden  Municipal  Plant 

On  account  of  the  fact  that  the  estimate  prepared  by 
Runyan  &  Cary,  the  city  engineers,  for  a  municipal  electric- 
lighting  plant  at  Camden,  N.  J.,  showed  the  cost  of  erec- 
tion to  exceed  $500,000,  while  the  original  estimate  was 
less  than  $200,000  when  the  citizens  voted  in  favor  of  a 
municipal  plant  in  1906,  the  City  Council  called  a  meeting 
of  the  citizens  on  July  31,  1913,  in  order  to  determine  the 
])resent  sentiment  concerning  the  proposition.  As  a  result 
of  this  meeting  the  Council  voted  not  to  authorize  the  erec- 
tion of  the  plant  at  present  but  to  resubmit  the  proposition 
to  the  voters  at  the  election  in  November,  1913. 

Opposition  to  the  proposed  municipal  plant  was  led  by  the 
Camden  Board  of  Trade,  which  had  made  a  special  investi- 
gation of  a  large  number  of  municipal  plants  throughout 
the  country.  In  its  communication  to  the  citizens  the  Board 
of  Trade  claimed  that  it  had  failed  to  find  any  municipal 
plant  giving  satisfaction  to  the  people,  but,  on  the  other 
hand,  had  found  them  greatly  overmanned,  usually  for 
political  reasons,  and  heavy  tax  burdens  on  the  people,  and 
it  argued  that  this  would  prove  true  in  Camden  sliould  such 
a  plant  be  built. 

The  committee  of  the  Board  of  Trade  having  the  investi- 
gation in  charge  opposed  the  scheme  because  it  would  in- 
crease the  taxes  very  materially,  the  burden  of  which  the 
business  man  would  have  to  pay.  The  board  opposed  the 
citv  plant  also  because  there  has  been  a  reduction  of  $29.50 
per  lamp  since  the  vote  was  taken  seven  years  ago  and  ac- 
cording to  a  schedule  issued  in  1912  this  amount  can  be 
further  reduced.  A  report  recently  issued  by  the  Board  of 
Trade  demonstrated  that  the  city  can  purchase  street  light- 
ing for  $33,780  less  than  it  can  operate  a  plant  exclusively 
for  this  purpose,  according  to  the  city's  own  experts. 

The  most  effective  argument  against  the  proposed  plant 
was  presented  by  Mr.  Frederick  .X.  I'inkeldcy,  chairman 
of  the  municipal  electric-light  committee,  who  explained 
that  he  had  brought  the  subject  forward  at  this  time  as  a 
means  rather  than  an  end.  His  opposition  to  a  municipal 
plant  was  based  on  the  impossibility  of  divorcing  its  man- 
agement from  politics.  He  asked  the  councilmen  if  they 
believed  that  the  various  city  departments  were  as  well 
managed  as  their  own  individual  businesses,  and  stated  em- 
phatically that  city  employees  selected  under  political  in- 
fluence cannot  possibly  operate  a  plant  requiring  engineer- 
ing training  and  experience  so  well  as  it  can  be  operated 
by  a  private  company  that  selects  and  promotes  its  em- 
ployees solely  on  merit.  The  object  in  agitating  the  sub- 
ject— namely,  to  obtain  a  suitable  reduction  in  the  charges 
for  lighting  service — having  been  accomplished,  Mr.  Fin- 
keldey  urged  the  councilmen  to  cast  their  votes  against  the 
municipal  plant. 

The  ordinance  appropriating  $540,000  for  the  municipal 
electric-lighting  plant  was  thereupon  rejected  by  a  vote  of 
13  to  10. 
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Canadian   Railway   Commission  to  Resrulate  Rates 

The  newly  consolidated  railway  act,  which  has  just  been 
completed  by  ^Ir.  Samuel  I'rice,  of  St.  Thomas,  Onl.,  em- 
bracing all  amendments  since  the  original  act  was  passed, 
and  which  will  be  introduced  at  the  next  session  of  the 
Canailiaii  Parliament,  contains  important  provisions  for  the 
protection  of  public  and  municipal  rights.  Henceforth  no 
company  can  erect  telephone,  telegraph  or  electric  wires 
without  the  consent  of  the  municipality,  and  rates  must  be 
approved  by  the  Railway  Commission.  Heavy  penalties  are 
provided  for  companies  and  their  officers,  as  well  as  mayors 
and  other  municipal  officials,  who  disobey  the  orders  of  the 
Railway  Commission. 


Canadian    Conservation     Commission     Opposed    to 
Private  Development  at  Long  Sault 

The  report  of  the  Canadian  Conservation  Commission  on 
the  Long  Sault  power  development  scheme  on  the  St.  Law- 
rence will  shortly  be  ready  for  submission  to  the  govern- 
ment. It  will  declare  emphatically  against  such  an  under- 
taking being  turned  over  to  any  company,  and  that  if  the 
power  is  harnessed  it  should  be  done  by  the  government. 
The  engineers  have  found. the  scheme  quite  feasible  from 
their  standpoint,  but  there  would  be  danger  to  navigation 
as  well  as  risk  of  flooding  adjacent  territory.  The  im- 
mense value  of  the  power  as  a  natural  resource  will  be 
emphasized,  together  with  a  declaration  that  its  export  from 
the  country  should  not  be  permitted.  The  report  is  now  be- 
ing revised  by  Hon.  Clifford  Sifton.  chairman  of  the  com- 
mission. It  will  be  recalled  that  the  Aluminum  Company  of 
.-\merica's  charter  granted  by  the  State  of  New  York 
authorizing  it  to  make  the  development  at  the  Long  Sault 
Rapids  in  the  St.  Lawrence  River  was  declared  void  by 
-Attorney-General  Carmody  of  New  York  on  Jan.   i. 


Dominion  Water-Power  Investigations 

The  Canadian  government  has  retained  Mr.  C.  S.  Mc- 
Innes,  of  Toronto,  Ont.,  to  represent  it  in  preparing  the 
case  to  be  submitted  to  the  International  Waterways  Com- 
mission with  reference  to  the  projected  damming  of  St. 
Mary's  River  at  Sault  Ste.  Marie  by  the  Michigan  Lake 
Superior  Power  Company.  A  commission  of  engineers, 
consisting  of  Messrs.  W.  A.  Bowden,  of  t!ic  Railway  De- 
partment; Jefferson  Chapleau,  of  the  Public  Works  Depart- 
ment, and  W.  J.  Stewart,  of  the  Hydrographic  Survey, 
has  been  appointed  to  secure  data  upon  which  the  case  will 
be  based. 

Messrs.  J.  B.  Challies,  superintendent  of  the  Dominion 
Water  Powers  Branch,  and  S.  J.  Robins,  assistant  private 
secretary  to  the  Minister  of  the  Interior,  have  been  sent  to 
Victoria,  B.  C,  by  the  Canadian  government  to  consult  with 
the  British  Columbia  government  with  regard  to  watcr- 
powers  in  the  railway  belt.  The  ownership  of  certain 
water-powers  there  has  not  yet  been  clearly  defined.  Both 
the  federal  and  the  provincial  governments  claim  ownership, 
and  a  discussion  has  been  going  on  for  some  time,  more 
particularly  as  to  whether  the  Dominion  or  the  provincial 
government  has  jurisdiction  over  the  Hudson  Hope  Power 
Company. 


Complaint  of  Slowness  of  Electrical  Inspection  in 
Louisville,  Ky. 

nilectrical  contractors  and  central-station  men  in  Louis- 
ville, Ky.,  are  interested  in  the  inspection  situation,  because 
of  complaints  of  real-estate  men  that  the  work  was  not 
being  done  rapidly  enough  by  the  city  inspectors.  This 
brought  out  the  fact  that  the  Kentucky  Actuarial  Bureau. 
'he  rating  organization  of  the  fire  underwriters,  is  no  longer 


making  inspections  free  of  charge,  but  has  put  the  work  on 
a  fee  basis.  This  has  resulted  in  the  work  being  offered  to 
the  city  inspectors  in  greater  volume  than  heretofore,  the 
inspectors  of  the  bureau,  whose  reports  are  accepted  by 
the  central  stations  and  the  city,  being  called  on  for  service 
only  in  connection  with  the  more  remote  installations.  It 
is  said  that  the  city  inspectors  are  six  weeks  behind  in  their 
work,  and  as  the  lighting  companies  will  not  give  service 
until  after  the  installations  have  been  passed  on  by  the 
inspectors,  considerable  inconvenience  has  been  caused. 
The  .'\ctuarial  Bureau  is  developing  its  electrical  inspection 
work  out  in  the  State,  where  little  attention  has  been  paid 
to  the  inspection  of  wiring  by  city  and  town  authorities,  and 
will  appoint  several  more  men  and  put  a  chief  in  charge  of 
that  department  of  its  work. 


Kansas  Cities  Reject  Condemnation  for  Public 
Ownership 

The  mayors  of  twenty-three  eastern  Kansas  cities,  called 
to  Topeka.  Kan.,  for  a  conference  with  the  Governor  on 
July  31,  refused  to  indorse  a  proposal  for  a  campaign  of 
public  ownership  for  municipal  gas  service  and  pipe  lines 
for  natural  gas  through  condemnation  proceedings.  The 
Kansas  Natural  Gas  Company,  which  furnishes  forty  cities 
with  gas.  is  now  in  the  hands  of  receivers  and  no  gas  con- 
tracts with  producers  are  being  made  for  next  winter  be- 
cause the  Public  Utilities  Commission  refuses  to  permit  an 
increase  in  price.  The  administration  proposes  to  call  the 
T^egislature  and  pass  special  enabling  acts  to  allow  the  con- 
demnation of  $30,000,000  worth  of  gas-company  properties. 
After  some  discussion  the  mayors  rejected  the  public-own- 
ership proposal  and  adopted  resolutions  petitioning  the  fed- 
eral court  to  turn  the  Kansas  Gas  properties  over  to  State 
receivers  and  permit  them  to  make  arrangements  for  next 
winter's  gas  supply. 

Minnesota  to  Consider  Public  Utility  Bill 

Governor  .\.  O.  Eberhart  of  Minnesota  has  completed 
his  keynote  speech  on  the  public  utilities  question,  and  it 
is  expected  that  he  will  deliver  it  in  St.  Paul  about  .\ug.  15. 
.\o  announcement  has  been  made  as  to  when  the  Gov- 
ernor will  call  a  special  session  of  the  Legislature  to  con- 
sider a  public  utilities  measure,  but  it  has  generally  been 
supposed  that  the  law-making  body  will  convene  in  October. 


Maine  to  Vote  on  Utility  Board 

The  acceptance  or  rejection  of  the  act  passed  at  the  last 
Legislature  providing  for  a  Board  of  Public  Utilities  will 
be  determined  by  a  referendum  at  the  next  general  elec- 
tion in  September,  1914.  Governor  Haines  set  the  date  in 
a  proclamation  issued  July  29.  The  law,  which  would  have 
gone  into  effect  on  July  12  last,  was  automatically  suspendec 
w-hen  a  petition  with  more  than  10,000  signatures  demander 
a  referendum. 


Appointments    to    Pennsylvania's     Public    Servici 
Commission 

I'he  members  of  Pennsylvania's  Public  Service  Commis 
sion,  which  is  to  supersede  the  State  Railroad  Commission 
have  been  appointed  by  Governor  Tener.  The  commissioi 
is  made  up  of  the  following:  Messrs.  Nathaniel  Ewing 
Fayette  County,  chairman,  ten-year  term;  S.  L.  Tone.  Al 
legheny  County,  nine-year  term ;  Samuel  W.  Pennypackei 
former  Governor,  eight-year  term ;  Emory  R.  Johnsor 
Philadelphia,  professor  of  transportation  and  commerc 
expert,  Universitv-  of  Pennsylvania,  seven-year  term;  Mi' 
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on  J.  Brecht,  Lancaster  County,  six-year  term:  Charles 
Frederick  Wright,  Susquehanna,  five-year  term ;  Frank  M. 
Wallace,  Erie,  four-year  term.  There  are  three  members 
jf  the  new  commission  that  served  upon  the  State  Railroad 
ronimission,  Messrs.  Ewing,  Pennypacker  and  Brecht. 


Oklahoma   Demands    Telephone    Trunk-Line 
Connections 

Oklahoma  filed  on  Aug.  i  with  the  Interstate  Commerce 
Commission  at  Washington  a  complaint  against  the  mon- 
Dpolistic  practices  of  the  American  Telephone  &  Tele- 
graph Company.  The  complaint  was  brought  by  the  Corpo- 
ration Commission  of  Oklahoma  in  behalf  of  the  Arnett 
Telephone  Company,  an  independent  organization  in  that 
State,  and  it  was  asserted  that  since  July  12,  1912,  the 
American  Telephone  &  Telegraph  Company  has  refused  to 
grant  connections  to  the  Arnett  Telephone  Company  with 
its  subsidiaries  in  Oklahoma  and  adjoining  states.  The 
Interstate  Commerce  Commission  was  petitioned  to  in- 
vestigate the  matter  and  force  the  American  Telephone  & 
Telegraph  Company  to  grant  through  routes  in  connec- 
tion with  the  Arnett  company  from  points  in  Oklahoma  to 
interstate    points. 


Public  Service  Commission   News 
New  York  Commissions 

The  Public  Service  Commission  for  the  First  District 
has  executed  a  contract  with  the  E.  E.  Smith  Contracting 
Company,  the  lowest  bidder,  for  the  construction  of  that 
section  of  the  Broadway  (Manhattan)  subway  lying  be- 
tween Union  Square  and  Twenty-sixth  Street.  The  total 
amount  of  the  Smith  company's  bid  was  $2,056,702.50.  The 
plans  call  for  a  four-track  underground  railroad  with 
one-half  of  the  express  station  at  Union  Square  and  a 
local  station  at  Twenty-third   Street  and  Madison   Square. 

Massachusetts  Commission 

Tlie  Massachusetts  Cas  and  Electric  Light  Commission 
has  issued  a  decision,  on  the  petition  of  consumers  of  the 
Edison  Electric  Illuminating  Company  of  Brockton,  reduc- 
ing the  maximum  net  price  of  electricity  from  15  to  12 
cents  per  kw-hr.  The  company  is  one  of  the  Stone  & 
Webster  properties.  The  previous  price  applied  to  resi- 
dence and  office  lighting  and  covered  the  first  thirty  hours' 
monthly  use  of  the  connected  load,  all  energy  in  excess  of 
such  use  being  billed  at  9  cents  net.  The  rates  for  factory 
lighting  ranged  from  10.8  cents  net  to  9  cents  net,  de- 
pending upon  the  connected  motor  load.  The  company  also 
had  various  other  rates  not  bearing  closely  upon  the  points 
before  the  board.  The  complainants  at  the  hearings 
were  mainly  lighting  customers  using  electricity  in  small 
amounts  and  the  company's  use  of  the  connected  load  as 
the  basis  of  its  demand  charge  was  criticised.  By  the  rate 
system  previously  in  force,  as  the  ratio  of  consumption  to 
connected  load  increased  the  average  price  per  kilowatt- 
hour  decreased.  In  its  opinion  the  l)oard  states  that  lengthy 
use  of  a  given  demand  has  an  influence  upon  the  company's 
costs,  but  that  a  mere  difference  in  the  quantity  used  does 
not  justify  a  difference  in  price,  and  that  differences  in 
lamp  installations  are  exceedinglv  unreliable  indications 
of  actual  differences  in  demand.  Nearly  go  per  cent  of 
the  company's  customers  were  interested  in  the  maximum 
net  price  of  15  cents  and  more  than  half  of  these  did  not 
secure  the  secondary  rate.  Even  those  business  and  resi- 
dence customers  entitled  to  the  secondary  rate  paid  aver- 
age prices  exceeding  11  and  12  cents  respectively.  The 
board  is  of  the  opinion  that  the  customers  who  are  de- 
pendent upon  the  company  for  their  supply  do  not  use 
I  electricity   under  conditions   so   unlike   as   to   make   a   uni- 


form meter  rate  work  any  injustice  to  them  and  that  there 
is  not  sufficient  advantage  in  the  present  two-rate  system 
for  small  users  to  compensate  for  the  complications  intro- 
duced, especially  when  the  basis  for  its  application  is  the 
connected  load  determined  by  the  watts  of  the  installed 
lamps.  The  commission  contends  that  the  value  of  the 
small  user  to  the  company,  particularly  in  residence  light- 
ing, and  the  importance  of  lower  prices  to  develop  this 
class  of  business,  have  been  underestimated. 

In  1908  the  company  erected  a  new  generating  plant, 
and  since  then  the  volume  of  its  annual  output  has  in- 
creased from  2,795,824  kw-hr.  to  7,586,582  kw-hr.,  while  its 
net  earnings  from  the  sale  of  electricity  have  increased 
from  $82,823  to  $131,825.  Its  interest  and  dividends  have 
increased  from  $44,649  to  $93,194,  and  the  dividend  rate 
from  6  to  8  per  cent.  In  reducing  the  maximum  net  price 
to  12  cents,  dating  from  Aug.  i,  1913,  the  board  holds  that, 
after  the  payment  of  reasonable  operating  expenses  and 
depreciation,  the  revenue  will  yield  a  fair  return  upon  the 
value  of  the  property. 

Wisconsin  Commission 

-A  decision  in  the  case  of  the  city  of  Green  Bay  versus 
the  Green  Bay  Gas  &  Electric  Company  has  been  issued 
by  the  commission.  In  this  case,  the  properties  of  the  de- 
fendant and  its  associated  companies,  the  Green  Bay  Trac- 
tion Company,  the  Northern  Hydro-Electric  Company  and 
the  Wisconsin  Public  Service  Company,  were  considered 
together  in  arriving  at  a  uniform  and  reasonable  rate  sched- 
ule in  lieu  of  the  several  schedules  in  controversy.  The 
present  value  of  the  total  property  was  fixed  by  the  com- 
mission at  $2,373,457  and  the  cost  of  reproduction  at  $2,788,- 
875.  After  allowing  a  fair  rate  for  interest  and  deprecia- 
tion, the  commission  found  that  the  total  cost  of  operating 
the  hydroelectric  plant  is  more  than  the  present  revenue 
and  more  than  it  usually  costs  to  produce  the  service  by 
steam  power.  It  was  pointed  out  that,  although  the  load 
factor  of  the  electric  service  is  good  as  a  whole,  the 
amount  of  business  that  the  respondent  now  has  is  not 
sufficient  in  comparison  with  the  size  of  the  plant  to  re- 
duce the  unit  fixed  costs  to  an  amount  that  can  properly 
be  considered  the  basis  for  fixing  rates.  .An  estimate  was 
made  of  the  expenses  of  the  plant  using  steam  power, 
which  costs  were  found  to  be  lower  and  about  the  same 
as  the  present  revenues.  The  commission,  therefore,  held 
that  no  changes  should  be  made  in  the  present  revenue  of 
the  electric  department  but  that  certain  changes  should 
be  made  in  the  schedule  of  charges.  The  various  schedules 
for  electric  service  now  in  effect  were  ordered  abandoned 
and  the  following  uniform  schedule  substituted:  Primary 
rate,  10  cents  net  per  kw-hr.  for  the  first  30  hours'  use  per 
month  of  the  active  connected  load ;  secondary  rate.  8 
cents  net  for  the  next  60  hours'  use;  excess  rate,  4  cents. 
The  gross  rate  is  to  be  one  cent  higher,  the  difference  con- 
stituting a  discount  for  prompt  payment.  The  minimum 
bill  is  to  be  $1  per  month.  The  rate  for  all  sign  and  win- 
dow lighting  will  consist  of  a  charge  of  5  cents  net  per 
active  50-watt  lamp  or  its  equivalent  per  month  plus  a 
charge  of  4  cents  net  per  kw-hr.  for  energy  consumed,  and 
all  lamps  are  considered  active.  The  classification  of 
consumers  according  to  the  percentage  of  active  connected 
load  is  essentially  the  same  as  that  in  the  Lake  Geneva 
decision. 

From  the  investigation  of  the  gas  department  it  ap- 
peared that  certain  reductions  could  be  made  in  the  sched- 
ule of  charges.  The  present  practice  of  charging  different 
rates  for  gas  when  used  for  fuel  or  illuminating  purposes, 
necessitating  the  use  of  two  meters,  was  ordered  abolished 
and  the  following  schedule  prescribed:  First  1000  cu.  ft. 
per  month,  $1.15  net;  second  1000  cu.  ft.,  $1.05  net;  next 
3000  cu.  ft.,  $0.95  net;  all  over  5000  cu.  ft.,  $0.90  net.  The 
minimum  bill  will  be  40  cents.  No  change  was  ordered  in 
the  rates  for  motor  service  nor  the  rates  for  street  lighting. 
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Current  News  Notes 

Cami'Ing  uv  I'Ilecikilh v. — .\  cc-ntral  staiioii  in  an  I'lng- 
lish  seasliore  town  lias  put  ni  practice  this  summer  a  plan 
tliat  makes  tenting  on  the  seashore  more  of  a  joy  than 
ever.  Service  wires  have  been  run  to  the  best  locations  for 
camping  to  provide  for  electric  cooking  and  electric  light. 
.\  flat  charge  of  $2.50  is  made  for  all-summer  service  at 
each  tent,  and  for  this  charge  a  limited  number  of  lamps 
may  be  used  as  much  as  is  desired  and  all  the  cooking  may 
he  done  on  electric  stoves. 

*  »     » 

1nTER.NATI0N.\L     CoNFEKENCE     on      liNGl.NEEKING      StANI>- 

AKDs, — A  conference  will  be  held  between  representatives 
of  the  l-^ngineering  Standards  Committee  of  Great  Britain, 
of  the  standards  committee  of  the  American  Institute  of 
Electrical  Engineers,  and  of  the  United  States  committee 
of  the  International  Electrotechnical  Commission,  looking 
toward  co-operation  between  these  committees,  on  Satur- 
day, Aug.  23,  at  the  London  office  of  the  Engineering  Stand- 
ards Committee  of  Great  Britain,  28  Victoria  Street,  West- 
minster, S.  \V.,  London,  England. 

*  *     * 

May  Vote  by  liLECTRiciTY. — Representative  Walsh  has 
suggested  a  voting  scheme  to  the  House  rules  committee  of 
Congress  which  will  do  away  with  the  dreary  and  protracted 
roll  call.  Mr.  Walsh  would  have  an  electric  bulletin  board 
installed  with  an  alphabetical  list  of  the  names  of  all  the 
members  posted,  each  of  which  will  have  two  bull's-eye 
lamps — one  red,  which,  when  flashed,  would  indicate  that 
the  member  has  voted  yea,  and  the  other  blue,  which  would 
signal  the  intention  of  tiie  member  to  vote  nay.  The  total 
on  the  board  w-ould  be  automatically  added  and  the  House 
could  see  at  a  glance  how  every  member  voted,  together 
with  the  result. 

*  *     * 

Railway  Appraisal  Costly. — Physical  valuation  of  the 
railroads  of  the  United  States  by  the  Interstate  Commerce 
Commission  will  occupy  from  five  to  seven  years  and  will 
cost  the  government  from  $10,000,000  to  $15,000,000. 
according  to  the  plans  that  the  commission  has  presented 
to  the  House  appropriations  committee.  The  commission 
has  asked  for  an  immediate  appropriation  of  $1,500,000  for 
the  organization  of  the  corps  of  engineers  to  undertake  the 
work,  and  Commissioners  Clements  and  Prouty  have  stated 
that  a  carefully  worked-out  estimate  places  the  cost  of  the 
field  work  at  $1,921,500  a  year  throughout  the  period.  The 
plan  is  to  divide  the  country  into  five  districts,  each  con- 
taining approximately  50,000  miles  of  railroad. 
'    "     *     *     * 

Sandusky  Defeats  Proposed  Bond  Issue  for  Municipal 
Lighting  Plant. — A  proposal  that  bonds  to  the  amount  of 
$200,000  be  issued  to  provide  for  a  municipal  electric-light 
I>lant  was  defeated  by  the  voters  of  Sandusky,  Ohio,  at  a 
special  election  on  July  30.  The  Sandusky  Gas  &  Electric 
Company,  under  the  direction  of  Vice-president  C.  B.  Wil- 
cox, made  a  campaign  against  the  proposed  bond  issue,  and 
its  arguments  prevailed  with  the  electorate.  The  rates  in 
Sandusky  are  8  cents  and  5  cents  per  kw-hr,  for  lighting 
and  motor  service,  respectively.  The  company  refused  t" 
accept  rates  of  5  cents  and  3  cents  as  proposed  by  a  recent 
ordinance.  It  appealed  to  the  Public  Service  Commission 
of  Ohio.  The  city  retaliated  by  the  municipal-ownership 
proposition  which  the  citizens  have  just  voted  down. 

*  *     * 

German  Restrictions  on  Private  Wireless. — The  Ger- 
man Post  Office  and  Interior  Departments  have  promul- 
gated elaborate  regulations  in  order  to  prevent  owners  of 
private  wireless-telegraph  stations  from  engaging  in  trafl!ic 
which  might  injure  the  interests  of  the  national  defense 
Private  stations  may  be  erected  only  on  condition  that  the 
government  have  the  right  at  any  time  to  order  their  demo- 


lition. Ihe  owners  must  pledge  themselves  to  guarantee 
the  absulute  secrecy  of  any  messages  their  stations  may 
happen  to  pick  up  and  must  agree  to  render  special  service 
whenever  they  intercept  messages  relating  to  disasters. 
Oflicers  of  the  army  and  the  navy  are  to  have  the  privilege 
at  any  time  to  inspect  stations  and  order  a  temporary  cessa- 
tion of  activities,  and  the  stations  themselves  must  be 
placed  at  the  disposal  of  the  government  as  often  as  occai' 
sioii  demands. 
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SOCIETY  MEETINGS 

.Annual  Convention  of  the  Indiana  Association 
The  Indiana  Electric  Light  Association  will  hold  its  next 
annual  meeting  at  Indianapolis  Sept.  24  and  25.  Mr.  J.  V. 
Zartman,  49  Lombard  Building,  Indianapolis,  Ind..  is  sec- 
retary of  the  society. 

*  *     * 

Pennsylvania  Section,  N.  E.  L.  A.,  Annual  Meeting. 
— The  sixth  annual  convention  of  the  Pennsylvania  Electric 
.Association  (State  branch  of  the  N.  E.  L.  A,)  will  be  held 
at  the  Water  Gap  House,  Delaware  Water  Gap,  from  Sept, 
15  to  18,  -An  attractive  program  has  been  arranged,  and 
indications  point  to  an  unusually  large  attendance,  .Mr. 
Walter  E.  Long,  1000  Chestnut  Street,  Philadelphia,  is 
secretary  of  the  Pennsylvania  Section. 

♦  *     * 

Officers  of  Missouri  Electrical  Contractors'  Asso- 
ciation.— At  the  recent  St.  Louis  meeting  of  the  Electrical 
Contractors'  Association  of  the  State  of  Missouri,  reported 
in  these  columns  July  19,  the  officers  of  the  association  were 
re-elected  for  the  ensuing  year.  They  are  as  follows: 
President,  Mr,  L.  E,  Reed,  St.  Joseph :  vice-president,  Mr. 
William  F.  Koeneman,  St.  Louis;  secretary,  Mr.  A.  J. 
Burns,  Kansas  City;  treasurer,  Mr.  A.  Penn  Denton,  Kansas 
City;  sergeant-at-arms.  Mr.  W.  T.  Davies,  Kansas  City; 
director,  Mr,  Ernest  S.  Cowie,  Kansas  City. 
*         *         * 

Municipal  Electricians  to  Convene. — The  eighteenth 
annual  convention  of  the  International  Association  of  Mu- 
nicipal Electricians  will  be  held  at  Watertown.  X.  Y.,  from 
.Aug.  19  to  22,  with  headquarters  at  the  New  Woodruff 
Hotel,  The  exhibits  will  be  made  in  the  Odd  Fellows' 
Temple.  Many  subjects  of  wide  interest  will  be  discussed 
at  this  meeting,  such  as  electrical  inspection,  municipal 
street  lighting,  fire-alarm  and  police  signaling,  joint  use  of 
poles,  permissible  voltage  on  overhead  wires  in  cities,  mu- 
nicipal ownership  and  electrolysis.  Mr.  Clarence  R. 
George,  Houston,  Tex.,  is  secretary  of  the  association.  Mr. 
H.  C.  Bundy,  superintendent  of  fire  alarm,  of  Watertown, 
N.  Y„  is  chairman  of  the  executive  committee. 


'1 


Detroit  Engineering  Society, — The  Industrial  Elec- 
trical Engineering  Society  of  Detroit,  Mich,,  was  organized 
last  winter.  The  membership  comprises  the  chief  electri- 
cians and  their  assistants  at  the  various  electrical  plants  in 
Detroit  and  salesmen  doing  business  with  the  various  indus-  • 
trial  plants.  The  society  has  now  about  100  members. 
Meetings  are  held  twice  a  month.  The  aim  of  the  society 
is  social  and  educational.  .At  the  meeting  held  .Aug.  i  Mr. 
.A.  E.  Meyer,  assistant  electrical  engineer  of  the  Edison 
Illuminating  Company,  presented  a  paper  entitled  "Some 
Phases  of  Alternating-Current  Machinen.-."  The  officers  of 
the  association  are:  President,  Mr.  F.  Allison,  chief  elec- 
trician Ford  Motor  Company;  vice-president,  Mr.  A.  E. 
Roach,  Edison  Illuminating  Company;  secretary,  Mr.  C. 
E.  Wise,  district  manager  Cutter  Electrical  &  Manufactur- 
ing Company;  assistant  secretary,  Mr.  G.  R.  Clover,  dis- 
trict manager  Cooper  Hewitt  Electric  Company ;  financial 
secretary.  Mr.  J.  G.  Plasko,  chief  electrician  Parke,  Davis 
&  Company,  and  treasurer,  Mr.  C.  W.  Krause,  chief  elec- 
trician Packard  Motor  Car  Company.  The  offices  of  the 
society  are  in  the  Stevens  Building,  Detroit. 
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Hydroelectric  Plant  on  White  Salmon  River 

System  of  Northwestern  Electric  Company — Immense 
wood-stave  pipe  employed — Company  to  supply  electricity 
and  steam  heat  in  Portland,   Ore.     By  Wilbur   B.  Foshay 


rHE  Northwestern  Electric  Company,  a  corporation 
made  up  of  San  Francisco  and  Portland  capitalists, 
with  the  control  of  the  company  in  the  hands  of 
Messrs.  Mortimer  and  Herbert  Fleishhacker,  of  San  Fran- 
sco,  and  with  main  offices  in  Portland,  Ore.,  has  com- 
eted  and  put  in  operation  a  power  plant  on  the  White 
ilmon  River,  at  a  point  about  3  miles  above  the  mouth  of 
e  river  where  it  empties  into  the  Columbia. 
In  arranging  for  making  this  development  one  of  the 
rst  engineering  feats 
lat  the  Stone  & 
I'ebster  Engineering 
orporation,  which 
)nstructed  the  plant, 
ad  to  overcome  was 
lat  of  preparing  a 
litable  road  for  a 
stance  of  some  3 
iles  from  Under- 
ood  station,  on  the 
pokane,  Portland  & 
sattle  Railway,  to 
e  site  of  the  power 
)use  and  dam.  This 
)ad  had  to  cross  the 
'hite  Salmon  River, 
id  to  do  so  a  bridge 
:  about  115  ft.  in 
ngth  and  some  90  ft. 
Mve  the  river  had  to 
;  constructed  and 
ade  strong  enough 
I  carry  all  the  heavy 
aterial  needed  in 
le  building  of  the 
ant.  When  it  is 
ken  into  considera- 
on  that  the  rotors 
)r  the  6000-kva  ma- 
lines  installed  in  this 
ant  had  to  be  hauled 
:ross  this  bridge, 
mie  idea  can  be 
ornied  of  the 
rength  necessary  in 
le  structure. 
The  dam  proper  is 
jout  a  mile  above  the 

iwer-house  site  and  is  constructed  between  two  stone  walls 
natural  formation  at  a  point  where  the  river  flows 
rough  a  deep  cut.  This  dam  is  60  ft.  long  at  the  bottom 
id  470  ft.  at  the  top.  It  is  96  ft.  through  at  the  bot- 
111  rnd  15  ft.  at  the  top.  The  height  of  the  dam  fron. 
•'Irock  is  125  ft.  and  it  contains  about  30,000  cu.  yd.  of 
increte.  During  the  construction  of  the  dam  there  were 
aced  rock  crushers  and  sand  machines  on  the  hillside 
)0ve  the  dam  site,  the  rock  being  hauled  with  a  Bagley 
raper  into  the  rock  crusher  and  ground  to  the  proper 
ze,  a  portion  of  this  rock  then  passing  by  gravity  into 
c  sand  machine  and  being  pounded  into  sand,  which  in 
rn  was  carried  into  the  mixer  by  gravity.  Here  cement 
id  water  were  added  to  the  sand  and  crushed   rock,  and 


the  resulting  concrete  was  carried  by  gravity  to  its  proper 
place  in  the  dam  100  ft.  below.  In  this  way  after  the  mate- 
rial entered  the  rock  crusher  it  was  not  touched  by  human 
hands  again,  but  traveled  of  its  own  weight  through  the 
various  processes  in  troughs  until  it  reached  its  proper  place 
in  the  dam. 

From  the  dam  site  to  the  power  house  a  mile  below  the 
water  is  carried  in  a  wood-stave  pipe  13.5  ft.  in  diameter. 
This  is  said  to  be  the  largest  wood-stave  pipe  of  which  any 

record  can  be  found. 
The  pipe  was  con- 
structed and  installed 
by  the  Pacific  Coast 
ripe  Company.  This 
large  wood-stave 
rtume  is  constructed 
on  a  hydraulic  grade, 
the  pipe  resting  in 
cradles  set  on  con- 
crete foundations, 
these  cradles  being 
about  4.5  ft.  apart. 
At  a  point  about  700 
ft.  from  the  power 
house  it  is  reduced  to 
two  9-ft.  pipes,  and 
at  a  point  some  few 
hundred  feet  nearer 
the  power  house 
steel-riveted  pipes 
are  employed  which 
continue  to  the  power 
liouse  proper.  An 
illustration  is  given 
herewith  of  the  in- 
terior of  this  13.5-ft. 
wood-stave  pipe.  In 
planning  the  pipe  the 
greatest  difficulty  to 
be  overcome  was  that 
of  protecting  against 
any  chance  of  the 
pipe  flattening  when 
filled  with  water  at  a 
low  pressure.  To 
prevent  this,  cradles 
were  placed  along 
the  pipe,  as  men- 
tioned above,  and  no  trouble  has  arisen  due  to  the  size  of 
the  pipe  and  the  low  pressure  of  the  water  carried  therein. 
From  the  illustration  showing  this  pipe  line  the  cradles 
referred  to  can  be  easily  distinguished. 

Generating  Station 

The  power  house  itself  is  located  directly  on  the  river 
bank  and  a  working  head  of  177  ft.  is  secured.  The  struc- 
ture proper  is  built  of  concrete  and  steel,  the  building  be- 
ing approximately  70  ft.  by  150  ft. 

The  waterwheels  are  of  the  Francis  type,  manufactured 
by  the  Allis-Chalmers  Company.  There  are  two  to  each 
generator,  one  turbine  being  located  on  either  side  of  the 
generator.     The  entire  unit  made  up  of  the  two  turbines 
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and  a  generator,  which  is  also  of  AUis-Chahners  manufac- 
ture, is  carried  on  two  bearings,  one  each  side  of  the  gen- 
erator, the  shaft  extending  through  the  discharge  p.pes  ot 
the  turbines,  which  are  one-quarter  turns.  In  the  discharge 
pipes  there  are  thrust  bearings,  and  while  these  bearings 
carry  no  weight  in  the  operating  of  the  units,  in  case  it  is 
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of  Portland  has  all  ten  ordered  and  is  in  the  course  of 
shipment  at  the  presat  time,  as  is  also  the  equipment  for 
a  steam  auxiliary  plat  to  be  located  in  the  new  Pittock 
Block,  in  the  heart  othe  city  of  Portland,  where  will  also 
be  located  the  direct-arrent  converting  station.  The  steam 
auxiliary  plant  will  h?e  boiler  equipment  sufficient  to  carry 


FIG.   2 DAM    AND   GATEHOUSE  ON    WHITE   SALMON    RIVER 

necessary  either  turbine  can  be  taken  down  and  the  other 
unit  used  to  operate  the  generator,  so  that  during  a  repair 
to  one  turbine  unit  the  generator  will  be  operated  at  half 
load.  There  are  two  units  with  a  rating  of  about  10,000  hp 
each  installed,  and  with  the  generating  units  made  up  as 
explained,  the  plant  can  be  operated  at  the  greatest  ef- 
ficiency at  one-quarter,  one-half,  three-quarters  or  full 
load. 

In  the  same  power  house  are  the  transformers  for  step- 
ping the  potential  up  from  2300  volts,  at  which  it  is  gen- 
erated, to  66,000  volts  for  transmission  to  the  city  of  Port- 
land. The  switching  apparatus,  etc.,  is  also  situated  in  the 
power  house.  The  transformers  and  switching  apparatus 
were  furnished  by  the  General  Electric  Company. 

Auxiliary  Steam  Station 
From  the  plant  to  the  river  crossing  the  pole  line  is  com- 
pleted and  in  operation  as  far  as  Camas,  at  which  point 
4000  hp  is  now  being  served  to  the  Crown  Columbia  Paper 


FIG.    4 INEklUK 


,1A\E-PH'£    LINE 


the  two  375o-k\v  (ieiral  Electric  turbines  that  have  been 
ordered. 

The  Northwestern  Electric  Company  has  obtained  a 
steam-heating  franche  from  the  city  of  Portland,  and  a 
contract  has  been  gien  to  the  American  District  Steam 
Company,  of  North  'onawanda.  N.  Y.,  for  the  construc- 
tion of  the  steani-he:ing  mains.     This  work  will  proceed 


FIG.    3 WOOD-STAVE    pipe    LINE 

Mill,  one  of  the  largest  paper  mills  on  the  Pacific  Coast. 
At  Camas  the  pole  line  will  cross  the  Columbia  River,  the 
towers  for  this  line  now  being  in  place  and  completed. 
The  tower  crossing  consists  of  five  supporting  towers  and 
four  strain  towers,  the  height  of  the  towers  being  140  ft. 
V.    The  material  for  the  construction  of  the  line  into  the  city 


FIG.   5 FCEBAY   A.\l>  STEEL    PIPE   LINE 

with  the  installatiorof  an  underground  conduit  system 
for  the  use  of  the  ;ctric  department  of  the  company  m 
its   underground  distibuting  system. 

The  entire   system  including  power   site,  pole  line 
steam   plant   in   Porand.   has   been   located   and  design 
under  the  direction  I  Mr.  B.  C.  Condit.  a  San  Francisc 
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no'ineer,  who  has  been  connected  wii  the  Fleishhacker 
nterests  for  many  years,  and  in  hone  of  whom  the  hy- 
roeiectric  station  is  named.  The  hyraulic  development 
,as  made  by  the  Stone  &  Webster  Egineering  Corpora- 
ion  on  contract  and  was  in  charge  ofVIr.  J.  H.  Manning, 
f  that  company.  The  vice-president  and  general  man- 
ger of  the  Northwestern  Electric  Corpany  is  Mr.  Wilbur 
L  Conian. 


Design  of  an  1180-Ft.   Transmeion-Line  Span 

By  K.  Nogami 

The  Ondo  section  of  the  city  of  Hxishima  in  southern 
apan  is  to  be  lighted  by  the  ChugokuElectric  Light  Com- 
lany,  whose  transmission  circuits  wilhe  required  to  cross 
he  famous  strait  of  Ondo  Kaikyo  vith  a  single  span 
180  ft.  in  length.  Navigation  regulabns  specify  that  the 
owest  point  of  the  span  wire  shall  be  t  least  130  ft.  above 
he  highest  tide,  affording  ample  clearnce  for  the  passage 
if  vessels. 

Following  are  the  calculations  for  tis  installation  based 
m  the  formula  of  Mr.  Harold  Pencr  appearing  in  the 
Proceedings  of  the  American  Institutiof  Electrical  Engi- 
leers  for  June,  191 1.  Snow  is  rare  ii southern  Japan,  so 
n  this  case  possible  etifects  of  sleet  an  ice  were  neglected. 
Jnder  the  requirements  of  the  Japanes  government,  how- 
;ver,  allowance  was  made  for  such  scere  wind  forces  as 
JO  lb.  per  sq.  ft. 

In  the  formula 

w  =  weight  of  wire  per  foot  in  pouds. 

d  =  diameter  of  wire  in  inches. 

i  =  thickness  of  ice  in  inches. 

:■  =  wind  pressure  in  pounds  per  quare  foot  perpen- 
licular  to  the  wire. 

K  =  ratio  of  total  force  on  the  wii  to  weight  of  wire 
mder  these  conditions. 

Then 


K  = 


1.24!  (rf  +  i) 


If  the  effect  of  ice  be  neglected,  th« 


V{d  +  2  i) 


\  \l2W 


III  —  weight  in  pounds  of  bar  of  conuctor,  i  ft.  long  and 
)f  I  sq.  in.  section. 

T  =  tension  of  wire  in  thousand  ponds  per  square  inch 
It  the  lowest  point. 

L  =  length  of  span  in  feet,  i.  e.,  hdzonta!  distance  be- 
ween  the  points  of  supports. 

lo  =  distance  of  the  lowest  point  f)m  one  of  the  sup- 
jorts. 

-D  =  deflection  in  feet  of  the  lowest'oint  from  the  hori- 
:ontal  line  through  the  two  points  of  jpport,  when  points 
3f  supports  are  at  the  same  level. 

100  D 
P  =  — J —   percentage  deflection  wbn  the   supports  are 

it  the  same  level. 
K'  =  the  value  of  K  when  there  is  d  wind :  in  this  case 

h  =  difference  in  elevation  in  feet  (  the  two  points  of 
supports. 

^1  =  deflection  in  feet  of  the  lowest  oint  in  the  direction 
3f  resultant  force  from  the  horizontal  aie  passing  through 
the  lower  support. 

■J,  =  vertical  sag  corresponding  to  th  deflection  D,. 

M  =  modulus  of  elasticity. 

a  =  coefficient  of  expansion. 

(0  =  lowest  temperature  in  winter. 

'  =  highest  temperature  in  summer. 


When 

the 

supports  are 

at 
D 

P 

the  same  level, 
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FIG.    I STEEL   TOWER   AND   SECTION    OF   SPAN 

For  tracing  the  curve,  we  have 
Kmx' 


^  (S) 

2000  / 

Taking    into    consideration    the    effect   of    temperature,    we 
have  the  following  formula: 

/        3.75Xio'r\       /.  ,     3-75  X  loTo  \ 
y M j-(^"~         M  ) 


=  37500        (/— ^o) 


2  af 


Whence,  when  the  tension  To  at  temperature  to  and  loading 
Ko  are  given,  the  tension  T  at  any  other  temperature  t  and 
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loading  factor  A.'  may  lie  (Ktirniiiu-d  by  solving  this  i-()Malion 

after  substituting: 

KmL  ,  Kotiil. 

p  =  __  an,l  f  =  g^ 

In  the  case  of  the  Ondo  Kaikyo  span,  the  distance   from 
shore  to  shore  is  pretty  long,  and  a  straight  stranded  steel 
wire  was  used.    The  data  given  follow: 
Span,  1 180  ft. 

Difference  in  elevation  of  supports,  47.2  ft. 
Steel  wire,  stranded : 
Diameter,  7/16  in. 
Weight  per  foot,  0.30  lb. 
Breaking  strain.  150,000  lb. 

Weight  of  steel  bar,  i  ft.  long  and  i  sq   in..  3.4  lb. 
.Modulus  of  elasticity.  30  X  lo'. 
Weather  conditions: 

Wind  pressure,  40  lb.  per  sq.  ft. 
Ice,  none. 
According  to  Japanese  government  regulations,  the  wire 
must  be  stretched  with  only  such  tension  that  the  safety 
factor  shall  be  more  than  five  when  the  temperature  is  the 
lowest. 

In  our  case  the  safety  factor  is  taken  as  ten.  therefore, 
using  a  tension  of  15,000  lb.  per  sq.  in.,  the  lowest  tempera- 
ture will  be  10  deg.  Fahr.  and  the  wind  pressure  zero. 
Then  we  have 

K  =  K'  =1. 


KmL      4.9X3-4X1180      245 


FIG.     2 — ELEVATION     ON     SPAN,     WINTER 10     I>E(..     FAHK.,     NO 

WIND 

The  sag  when  the  supports  are  at  the  same  level. 
KmL'       3.4X1180' 

''=80-^=    80^X15='^'^'"'^ 
The  sag  in  our  case, 

-.=-(-.x?x.)'=-('-4i^3;-.)=- 

(see  a). 

•       2^       4XKXd)-    T\       4X39-4  j 
=  413  (see  4). 
For  tracing  the  curve, 


y  = 


KmX'         3.4  X  X' 


=  0.0001 13, Y*  (see  5). 


2000  T       2000  X  15 
The  height  of  the  lowest  point  above  the  sea  level  at  highest 
tide, 

(157  +  48)  — (47.2+19.3)  =  138.5. 
If  the  wind  pressure  be  taken  into  consideration,  the  calcu- 
lation becomes  as  follows: 


In  the  formula  (6), 

A,      3.75X10' T\       /  .3.75XioTo\ 

[^-      M       )-(^-       ^,       ) 

=3.o.|(,-.-^[(0-(-)]l 


807- 


8or 


_  KomL      3.4  X  1 180  _ 
P"  -  -sr^-  =  80  X  15    ~  ^'^^ 


8o7"„ 


(0-(g)=(^)-=-»." 

/-'45=       3-75  X  10*  \      /  3-75  X  lo"  X  'SN 


47-2' 


2  X  1180= 


(—0.06)  X3750 


60,025  ^ 

-f--o->2.=;xr: 


9-45; 


I'roni  wliich  we  see  T  is  approximately  equal  to  60. 
'50 


The  safety  factor 


60 


=  2.5. 


If  the  wind  pressure  be  taken  into  account,  the  tension  in 
creases  and  the  safety  factor  reduces  to  2.5. 

But,  by  the  foreign  practice,  momentary  maximum  allow 
able  tension  is  usually  taken  at  one-half  of  the  ultimat< 
strength  of  the  wire.  (See  Dr.  Harold  Pender's  paper 
Proceeding's,  A.  I.  E.  E.,  June,  191 1.)  Even  in  heavy  wim 
pressures  of  40  lb.  per  sq.  ft.  (which  seldom  occur),  th' 
tension  of  the  wire  in  this  case  would  be  far  within  th' 
safety  limit. 

Sag  when  the  supports  are  at  the  same  level, 

KmU       3.4X"8o'X4-9  o 


1)  = 
In  our  case. 


8000  r 


8000  X  600 


^'-  =  ^('  -  /^)  -  -•«-'  ('  -  4.9XTX48.2)"  ^  «• 


47-2 
1.9X4X. 
N'ertical  sag  corresponding  to  this  sag: 

-f  =  -p  '  =      '     X  43-6  =  8.C 
K  4.9 

Inclination  of  the  w-ire  to  the  vertical  plane: 

8.9 


Cos  9  = 


43-6 


=  0.22, 


P  = 


^  =  77  deg.  15  min. 

^°-t(--4X4'9X48.2)  =  ^^°X"-9^-^^- 

In   the  summer  time  we  shall  see  how  much  the   teiisioi 
reduces  and  the  safety  factor  increases: 

Maximum  temperature,  100  deg.  Fahr.    Wind  pressure,  c 

In  the  formula  (6). 

K=r:Ko=l 

and 

KmL  _  3.4  X  n8o  _  50 

80  r  ""     80  r    ~  T 

^  KomL  ^  3.4  X  1 180  ^ 
''"       80  r„        80X15         ^'■^^ 
The  formula  becomes: 

—  —0.125  r=  12.005 

From  which  we  see  T  is  approximately  equal  to  13.5 

-T-i  ■        r  '  ^0 

1  he  satetv  factor  — —  =11. 

13-5 
The  sag  when  the  supports  are  at  the  same  level, 
KtnV       3.4  X  "80' 


8000  T      8000  X  13-5 


43-8. 
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ag  in  our  case, 

is  the  maximum  sag  in  the  whole  year, 

I    /   _      47-2      \       1180  / 47.2      \ 

=  T^'       4X43-87"     2    y       4X43-8^      '*^^' 

leight  of  the  lowest  point  above  the  sea  level  at  the 
!t  tide, 

( 157  +  48)  —  (47-2  +  23.4)  =  1344 
wind  pressure  be  taken  into  account,  the  calculation 
es  as  follows : 

cinuim  temperature,   100  deg.  Fahr.     Wind  pressure, 
per  sq.  ft. 

K  =  4.9.        Ko  =  i.         to  =  —  10.         70=15. 
formula  (6), 

^  ^"'^  _  4-9  X  34X1180  ^  245 
^       8or~  80  T  T 

KoniL       3.4  X  1 180  _ 

^o  =  "sht:  ^  ~8oxi5  "^■^'^ 

t  —  to=  100  —  ( —  10)  =  I  ID 

)rnuila  becomes, 

60,025  _ 

—ji 0.i2sr=  12.135. 

which  we  see  T  is  approximately  equal  to  56. 
150 


fety  factor  = 


56 


2.7. 


g  when  the  supports  are  at  the  same  level. 


D, 


KmL-       3.4Xii8o'X4-9 


8000  T 
g  in  our  case, 


8000  X  56 


sr.6. 


'  (■  -  -St)-  ^-^^  -  4T>a><5^.6)  =^^-5 


;rtical  sag  corresponding  to  Z)„ 

_  46.5  , 
4-9 


■■  9-53- 


fr- 


-^ 


If 

Ir-X 


L        J 
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FIG.    3 SECTION    THROUGH    TOWER    AND    ANGLES 

iclination  of  the  wire  to  the  vertical  plane  is: 

Cos,  =9:53 
51-6 


cp  =  79  deg.  30  min. 


evident  that  maximum  tension  will  occur  during  th 


4X4.9X5I-6J       ^^^■ 


lowest  temperature  in  winter  and  maximum  sag  during  the 
highest  temperature  in  summer.  In  winter,  the  maximum 
permanent  tension  will  be  15,000  lb.,  and  the  maximum 
momentary  tension  60,000  lb.  In  summer,  the  maximum 
vertical  sag  will  be  23.4  ft. 

We  shall  calculate  the  strength  of  the  steel  tower  under 
the  worst  condition;  that  is.  when  the  wind  pressure  acts 


FIGS.    4  AND    5 ^TENSION    ON    TOWER   AND    STABILITY   DIAGRAM 

on  the  tower  with  the  same  direction  as  the  tension  of  the 
stretched  wires.  By  the  government's  regulations  the 
safety  factor  shall  be  more  than  three  under  these  condi- 
tions. 

Height  of  the  tower,  excepting  the  top  arm,  80  ft. 

Dimensions  at  bottom,  96  in.  by  96  in. 

Dimensions  at  top,  32  in.  by  32  in. 

Following  are  the  sizes  of  angle  steel  used  for  the  main 
corner  members :  Lowest  part,  4  in.  by  4  in.  by  0.75  in. ; 
middle  part.  3.5  in.  by  3.5  in.  by  0.75  in.  and  3.5  in.  by 
3.5  in.  by  0.625  i"- ;  "Pper  part,  3.5  in.  by  3.5  in.  by  0.5  in. 
The  total  tension  of  the  wire  3  X  60,000  X  0.0885  =  15,930 
lb.  where  0.0885  sq.  in.  is  the  actual  area  of  the  stranded 
wires.  This  tension  acts  nearly  horizontally  at  the  top  of 
the  tower  and  the  bending  moment  is 

PL  =  15,930  X  80  X  12  =  15.292,000  in. -lb. 

The  wind  pressure  is  about  6000  lb.,  which  may  be  supposed 
to  act  on  the  middle  point  of  the  tower,  and  its  bending 
moment  is 

6000  X  40  X  12  =  2,880,000  in.-lb. 
The  total  maximum  bending  moment  at  the  lowest  part  of 
the  tower  is   18.170,000  in.-lb.     But  from  the  structure  of 
the  tower  (Fig.  3)  the  moment  of  inertia  of  the  angle-iron 
through  the  X  —  X  axis 

_  Ah'  _ 
10.2  ' 

and  the  moment  of  inertia  of  the  structure  through  the 
A  — B  axis, 

^'  =  4  X  [/  +  area  X  (distance  between  XX  and  AB)'] 
In  our  case,  for  the  4-in.  by  4-in.  by  0.75-in.  angle. 


/  = 


Ah'       5.44  X  4' 


10.2  10.2 

For  the  structure, 

/'  =  (8.12  +  5.44  X  48')  X  4  =  50.032 
But  the  relation  between  bending  moment  and  the  moment 
of  inertia  is 

M  =  —  f. 

n 

Where  n   is  the   distance   of  the  extreme   fiber   from  the 
neutral  axis,  /  is  the  extreme  fiber  stress. 

In  our  case  the  bending  moment  due  to  the  wire  tension 
and  the  wind  pressure  is 
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Hence: 


18,170,000  =  TgX/. 
/='«''70.ooo^^g_ 


which  must  be  equal  to  the  /';  that  is: 


Whence 


18,170,000^^    „ 

-^Y —  X  48  =  50,032. 

18,170,000   ,   .      n  „ 

/  =  — '-^     X  48  =  17.424  lb. 

50.032 


Taking  the  ultimate  tensile  strength  as  60,000  lb.,  the  satoiv 
factor  will  be 

60,000 

= =  3-4- 

17.424 

Thus  the  structure  is  well  within  the  required  safety  limit. 
To  determine  the  weight  of  the  foundation  concrete,  the 
weight  of  the  tower  being  8  tons,  the  total  force  at  the  top 
of  the  tower,  from  Fig.  4, 

=  15.930  +  3000  =  18,930  lb. 
A'  =  the  weight  of  concrete. 
Then,  to  get  the  stability  of  the  tower,  the  point  of  applica 
lion  of  the  resultant   force  is  to  be  within  a  third  nf  the 
base  from  the  vertical  axis. 

8 

18.930 3_ 

17,600  4- -Jf"  80 


.-.18,930X80  =  - 
.•.18,930X80X3 


( 17,600 +  X) 


17.600  =  A' 
X  =  557.900  lb. 


Submarine  Transmission   Line  in  the  Baltic  Sea 

1  he  recent  contract  of  a  large  Swedish  central-station 
company  to  furnish  energy  to  a  Danish  electric  power  and 
railway  company  through  a  submarine  cable  laid  in  the 
Baltic  Sea  recalls  the  12,000-volt.  three-phase  cable,  18,800 
ft.  in  length,  across  the  San  Francisco  Bay,  which  was 
noticed  on  page  1 193  of  our  issue  dated  June  l,  1912,  and 
the  more  recently  completed  Stralsund  Channel  project — 
the  early  high-tension  submarine  transmission  systems  of 
the  world. 

The  two  15,000-volt,  three-phase  cables  for  the  Stralsund 
Lhannel  project  were  laid  between  the  generating  station 
at  Stralsund  and  the  island  of  Riigen  for  the  purpose  of 
supplying  energy  to  the  inhabitants  of  the  island  of  Riigen 
and  also  with  the  view  of  extending  the  system  across  the 
island  to  the  peninsula  of  Wittow. 

In  crossing  the  straits  between  the  island  of  Riigen  and 
the  mainland  the  cables  were  laid  across  the  small  island 
of  Diinholm  in  order  that  electric  service  might  be  fur- 
nished on  this  island.  The  distance  from  the  mainland  to 
Danholm  was  iioo  ft.  and  from  Danholm  to  the  island  of 
Riigen  the  distance  was  4500  ft.  In  order  to  facilitate  the 
process  of  manufacture  and  to  reduce  the  cost  of  trans- 
portation, the  cable  for  the  4500-ft.  span  was  made  in  two 
sections,  one  of  which  was  2500  ft.  and  the  other  2000  ft. 
in  length.  The  largest  reels  were  9.75  ft.  in  diameter  and 
6  ft.  wide  and  w-eighed  42,000  lb. 

A   steamer  and  three  scows  were  chartered  to  lay  the 

cable.    Two  of  the  scows  were  fastened  together  by  m^ans 

of  I-beams  and  chains  and  the  cable  reels  were  set  up  in 

hon rings  on  the  decks  of  these  scows.    It  was  thought  be.st 

o  use  the  ship's  engines  for  propelling  the  scows  while 


the  cable  was  being  laid,  as  it  would  have  been  iin|Mj' 
sible  to  control  the  motion  of  the  barges  with  sufliciti  ■ 
precision.  Accordingly,  all  movement  of  the  barges  while 
paying  out  cable  was  accomplished  by  means  of  steam 
winches  acting  upon  anchors  which  had  previously  been 
sunk  in  the  line  of  travel.  Side  anchors  were  used  to  pre- 
vent drifting.  When  the  end  of  the  2500-ft.  cable  was 
reached   the  third  scow  was  ancliorerl   and  the  end  of  the 


B^i  . 

JM 

BSSi 
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cable  lashed  to  its  deck.  The  2000-ft.  length  of  cable  was 
then  laid  from  the  anchored  scow  to  the  island.  .\ 
weatherproof  tent,  erected  over  the  end  of  the  cables 
and  electrically  lighted  from  the  ship's  generating  equip- 
ment, furnished  a  place  for  the  workmen  to  splice  the 
cables  in  spite  of  the  inclement  weather. 

It  is  a  notable  fact  that  this  was  the  first  time  submarine 
high-tension  cables  have  been  spliced  at  sea.  The  cable 
connections  were  soldered  and  saturated  with  insulating 
compound,  after  which  the  compound  was  allowed  to  cool 
for  several  hours.  Iron  sleeves  were  used  as  armor,  and 
they,  too.  were  filled  with  insulating  compound  and  were 
sealed.  When  the  splices  had  been  made  they  were  low- 
ered  over   the  side  of  the  baf^es   hv  mean";  nf   rnpes  ami 


FIG.    2 ARRANGEMENT   OF   CABLE  ON    DECK 

windlasses  into  the  water,  which  was  at  that  place  aboui 
30  ft.  deep. 

One  of  the  accompanying  illustrations  shows  a  huge  pil' 
of  cable  laid  on  the  decks  of  the  scows  in  the  form  of  a  fig 
ure  eight.  As  it  was  impossible  for  the  scows  to  approad 
closer  than  within  200  yd.  of  the  shore,  this  means  was  re 
sorted  to  in  order  that  the  end  of  the  cable  might  bi 
reached  and  taken  upon  the  shores  of  the  island.     It  i 
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;ated  that  the  services  of  twenty  men  were  required  to 
ile  the  cable  in  the  shape  in  which  it  is  here  shown.  Near 
le  shore  and  in  places  where  the  water  was  shallow  the 
able  was  laid  in  trenches  3  ft.  deep  which  had  been 
redged  for  the  purpose. 

In  laying  the  two  cables  to  the  peninsula  of  Wittow  a 
ifferent  method  was  adopted.  The  reels  were  set  up  on  the 
nore  and  a  steel  hawser  was  strung  across  the  strait,  over 


FIG.    3 ARRANGEMENT    OF   CABLE   REELS 

pulley  on  the  bank  opposite  the  reels,  and  out  again  to  the 
:eamer  on  the  water.  By  connecting  the  hawser  to  a 
;eam  winch  the  cables  were  dragged  across  the  inter- 
ening  water  with  the  assistance  of  small  boats  placed  75 
:.  apart  to  keep  them  off  the  muddy  bottom  of  the  sea. 
'his  method  obstructed  all  traffic  in  the  channel  and  during 
le  night  search-lamps  were  employed  to  illuminate  the 
nail  boats  and  to  warn  other  vessels  that  the  passage  was 
iMTiporarily  closed.  The  channel  at  this  point  is  about  1500 
;.  wide. 

i  Another  instance  of  submarine  energy  transmission  is  that 
:ross  the  Straits  of  Fehmarn.    .A.  large  section  of  Holstein 

supplied  with  energy  from  the  generating  station  at  the 
iemens  factory.  Use  is  made  of  two  lead-covered,  iron- 
lire-armored.  paper-insulated    ii.ooo-volt  cables,  3  by  2.5 


si  mm  in  cross-section,  to  connect  the  island  of  F'ehmarn 
ith  the  Siemens  system.  Overhead  lines  lead  from  the 
mtral  station  at  Goehl  to  a  cable-terminal  station  at  the 
■  ore.  From  this  place  the  cables  extend  a  distance  of 
^•30  ft.  across  the  sound  to  a  second  cable-terminal  station 
<3m  which  overhead  lines  distribute  energy  over  the  island. 
[Each  cable  was  arranged  in  two  sections  each  mounted 
'!  a  drum,  weighing  with  its  cable  about  20  tons.     They 


were  laid  by  means  of  cable  boats  moved  by  winches  to  pay 
out  the  cable  when  near  the  shore.  In  mid-stream  the  cable 
ships  were  towed  by  a  steamer  which  proceeded  at  a  speed 
of  about  100  ft.  per  minute.  The  two  ends  of  the  cable  thus 
laid  out  were  fixed  on  the  boat  and  a  tent  was  erected  for 
making  connections  between  them  and  the  other  cable  ends 


60,000-Volt  Steel-Tower  Line  Construction  in 
Southern  California 

By  Harry  W.  Dennis 
In  the  spring  of  1912  construction  was  started  on  a  steel- 
tower  line  for  the  transmission  of  electricity  at  60,000 
volts  between  certain  of  the  main  stations  of  the  Southern 
California  Edison  Company.  This  company  operates  ex- 
tensively in  southern  California  and  has  a  transmission  sys- 
tem as  shown  on  the  accompanying  map.  A  brief  synopsis 
descriptive. of  the  system  of  the  company  will  explain  the 
reasons  for  the  new  tower-line  construction  and  will  be  of 
assistance  in  following  the  description  of    the  new  work. 

Plants  and  Transmission  Lines 

The  transmission  system  interconnects  all  of  the  generat- 
ing plants  and  substations  and  leads,  naturally,  to  three 
primary  centers  of  distribution,  Los  Angeles,  Colton  and 
Santa  Ana.  The  generating  plants  comprise  both  hydraulic 
and  steam  power  and  include  the  following  stations: 


Hydroelectric;  Kw. 

Kem  River  No.  1...  20.000 

Santa  Ana  River  No.  1        3.000 

SanU  Ana  River  No.  2 1.000 

Mill  Creek  No.  1 .; 750 

Mill  Creek  Nos.  2  and  3 3,250 

Lytle  Creek 500 

Steam : 

Redlands 600 

Los  Angeles  No.  J 10,000 

Long  Beach  (including  No.  3  unit  now  in  course  of  construction).  .47,000 


Total. 


.86,100 


The  hydraulic  stations,  with  the  exception  of  Kern  River 
plant  No.  I,  are  relatively  close  to  Redlands  and,  taken  with 
the  Redlands  steam  plant,  may  be  considered  as  one  unit 
of  the  generating  system,  with  a  principal  receiving  substa- 
tion in  the  city  of  Colton.  This  Colton  group  is  widely 
separated  from  the  other  generating  stations,  although  there 
is  now  a  steel-tower  line  connecting  the  Colton  substation 
with  Los  Angeles  No.  3,  Long  Beach  and  Kern  River.  The 
transmission  line  between  Kern  River  No.  i  and  Los 
.Angeles,  a  distance  of  approximately  118  miles,  was  built 
in  1907  and  consists  of  a  single  line  of  steel  towers  carrying 
two  circuits  of  No.  0000  stranded  copper  cable  supported  on 
pin-type  insulators. 

The  original  transmission  line  between  Colton  and  Los 
Angeles  was  constructed  in  1897  and  consisted  of  two  cir- 
cuits of  No.  I  copper  wire  supported  by  wooden  poles.  In 
the  latter  part  of  1909  it  became  obvious  that  it  would  soon 
be  necessary  to  arrange  for  replacing  this  wooden-pole  line, 
both  because  the  wooden  poles  were  rapidly  giving  out  and 
because  the  wire  was  too  small  for  the  requirements  of  the 
load  which  it  was  called  upon  to  transmit.  It  is  a  matter 
of  interest  to  note  that  this  wooden-pole  line  was  constructed 
for  the  primary  purpose  of  transmitting  hydraulic  power  of 
the  Colton  group  of  stations  to  Los  Angeles  for  market,  and 
that  the  load  in  the  vicinity  of  Colton  had  reached  such 
proportions  that  not  only  did  it  require  all  of  the  generating 
capacity  of  the  Colton  group  but  it  was  also  necessary  to 
transmit  power  from  Los  Angeles.  The  original  line 
operated  at  30,000  volts,  and  it  was  determined  to  plan  the 
new  line  for  60,000  volts,  with  long  spans  supported  by 
steel  towers  and  suspension  insulators. 
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About  this  time,  also,  it  became  necessary  for  the  South- 
ern California  Mdison  Company  to  provide  for  additional 
generating  equipment,  and  the  construction  of  the  steam 
plant  at  Long  Beach  was  started,  unit  No.  i  of  this  plant 
being  put  in  operation  in  August,  191 1. 

Provisions  for  Towers 
The  towers  which   were   erected   in    1907   for  the   Kern 


FIG.     I — MAP    SHOWING     LOCATION     OF     TRANSMISSION     LINES 

River  line  were  intended  for  three  circuits,  being  arranged 
to  support  five  wires  on  the  upper  cross-arm  and  four  wires 
on  the  lower  arm,  the  three  wires  of  each  circuit  forming 
an  equilateral  triangle.  For  the  new  line  a  similar  tower 
was  designed.  Competitive  bids  were  secured,  however,  as 
a  result  of  which  a  tower  was  chosen  to  carry  two  circuits, 
the  wires  for  both  being  arranged  in  a  plane  nearly  ver- 
tical and  supported  at  the  ends  of  the  cross-arms.  On  ac- 
count of  right-of-way  restrictions,  it  was  determined 
that  the  towers  should  be  made  self-supporting  without 
placing  any  reliance  upon  the  use  of  side  guys.  Accord- 
ingly several  sizes  of  towers  were  adopted,  all.  however, 
conforming  to  the  same  general  design,  the  heavier  towers 
being  made  up  of  heavier  sections  and  being  so  designed  as 
to  provide  for  a  range  in  angles.  The  standard  tower  was 
intended  for  use  only  on  straight-line  work  and  deflection 
angles  not  exceeding  i  deg.  There  were  eight  special 
towers  of  the  same  height  as  the  standard  tower  but  de- 
signed for  angles  so  as  to  cover  the  whole  range  of  deflec- 
tion up  to  a  full  right  angle.  It  also  became  necessary  to 
have  three  other  special  towers  conforming  to  the  general 
design,  but  made  higher  to  give  the  necessary  clearance  in 
certain  special  cases.  The  accompanying  illustrations  show 
the  design  of  these  towers,  and  the  table  gives  the  deflec- 
tion angles,  approximate  weights  and  sizes  of  members. 

The  climatic  conditions  obtaining  in  southern  California 
made  it  unnecessary  to  consider  any  ice  or  sleet  load  upon 
the  wires,  and  the  controlling  elements  of  the  design,  there- 
fore, were : 

(i)  Range  of  temperature,  from  20  deg.  Fahr.  to  no 
deg.  Fahr. 

(2)  Wind,  for  which  the  possibility  was  considered  of  an 
actual  velocitv  of  60  miles  per  hour  occurring  at  40  deg. 
Fahr. 

(3)  One  broken  wire. 

(4)  Maximum  strain  in  stranded  copper  cable.  22,000  lb. 
per  sq.  in. 

( 5)  Maximum  tension  in  steel,  30,000  lb.  per  sq.  in. 

(6)  Maximum  compression  for  tower  legs  according  to 
the  following  formula, 

21,500 

36,000*^ 


in  which  p  is  allowable  compression  in  pounds  per  sqiia 
inch,  I  is  unsupported  length  in  inches,  and  r  is  least  radj 

of  gyration  in  inches,  the  ratio — being  limited  to  150. 

(7)  The  holding-down  effect  of  earth  taken  at  45  IL 
per  cu.  ft.,  including  the  weight  of  the  frustum  of  a  cone 
the  angle  of  whose  sides  with  the  vertical  is  45  deg.  Thi 
requirement  is  equivalent  to  a  factor  of  safety  of  two,  witl 
90  lb.  per  cu.  ft.  for  actual  weight  of  earth. 

Steel-Tower  Location  and  Right-of-Wav 

The  towers  were  purchased  from  the  Riter-Conley  Manu 
facturing  Company  under  specification  which  required  . 
shop  load  test  for  the  standard  towers.  All  members  wer 
required  to  be  hot-galvanized  and  all  bolts  to  be  sherard 
ized.  The  height  of  the  towers  was  determined  by  con 
sideration  of  minimum  clearance  of  33  ft.  above  the  sur 
face  of  the  ground  and  8  ft.  between  cables,  and  the  towe 
locations  were  adopted  in  accordance  with  a  standard  spac 
ing  of  700  ft.,  the  variation  in  this  spacing  being  mad 
where  towers  were  located  on  ridges  permitting  ample  sa^ 
and  the  maximum  spacing  between  any  two  towers  a 
erected  was  1874  ft.  The  line  was  located  upon  a  privat 
right-of-way  for  the  entire  distance  of  approximately  7 
miles,  with  the  exception  of  a  distance  of  1.94  miles  upo 
the  streets  of  the  city  of  Los  Angeles,  and  although  th 
tower  as  described  was  used  for  the  major  portion  of  th 
line,  it  was  necessary  to  adopt  a  smaller  structure  for  cer 
tain  pieces  of  right-of-way. 

For  a  distance  of  7  miles  the  line  is  located  throug 
valuable  ranch  property,  where  it  became  necessary  to  cor 


FIG.   2 — details   OF  TOWER  TOP 

struct  a  pole  not  more  than  3  ft.  square,  and  this  pole  w. 
erected,  requiring  a  standard  spacing  of  660  ft. 

In  the  city  streets  of  Los  Angeles  still  another  desig 
was  made  necessary,  where  the  supporting  structures  wei 
required  to  provide  45  ft.  clearance  under  the  line  and 
maximum  dimension  of  18  in.  square  at  the  ground.  Fi 
this  part  of  the  line  most  of  the  spans  are  about  200  ft 
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Reference  to  the  construction  drawings  shows  that  each 
oting  of  the  towers  consists  of  a  single  angle  bolted  to  a 
shed  plate  2  ft.  6  in.  in  diameter,  excepting  for  some  of 
e  special  towers  and  for  the  dead-end,  for  which  the  disk 
3  ft.  6  in.  in  diameter.  Concrete  was  used  in  this  foot- 
g  only  to  provide  uniiorm  bearing  under  the  disk,  and  at 
c  crossings  of  railroads,  where  the  requirement  was  made 
at  the  angles  should  be  incased  in  concrete  up  to  the 
ound  line  so  as  to  prevent  rusting.  Although  due  con- 
Jeration  was  given  to  the  matter  of  preparing  concrete 
undations  to  a  point  above  the  f^round  line,  cost  made  this 
ohibitive,  owing  largely  to  the  fact  that  much  of  the  line 
is  built  through  desert  country  where  it  would  have  been 
icessary  to  haul  materials  and  water  a  long  distance  in 
dcr  to  prepare  such  concrete  footings.  The  company's 
cvious  experience  on  the  Kern  River  towers,  where  no 
ncrete  was  used,  had  also  been  such  as  to  warrant  the 
petition  of  the  same  kind  of  construction. 
I-'or  the  steel  poles  having  bases  36  in.  square  a  spread 


without  causing  a  shut-down  of  the  line  and  the  tedious 
operation  of  replacing  the  broken  unit. 

Dead-end  construction  is  used  at  all  angle  points  where 
the  detlection  is  more  than  i  deg.,  and  the  cable  is  placed, 
without  splicing,  in  a  loop  so  as  to  give  a  clearance  of  30 
in.  from  the  tower  structure.  This  type  of  construction  is 
also  adopted  at  crossings  of  steam  railroads  in  accordance 
with  the  railroad  companies'  specification  that  the  conductor 
should  be  dead-ended  at  the  tower  on  each  side  of  the  cross- 
ing span. 

The  railroad  specifications  also  require  that  suitable 
grounding  arms  be  erected  under  the  wires  so  that  in  the 
event  of  mechanical  failure  of  the  insulator  the  live  trans- 
mission conductor  would  not  fall  on  to  the  railroad  tracks. 

Fig.  2  shows  the  grounding  brackets  and  the  method  of 
dead-end  construction. 

Setting  Stubs  for  Towers 
The  setting  of  the  stubs  for  the  towers  is  one  of  the  dis- 
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ncrete  footing  was  prepared,  although  for  the  steel  poles 
lose  base  was  18  in.  square  the  character  of  the  soil  was 
ch  as  to  render  a  spread  footing  unnecessary,  and  the 
ck-fill  only  was  made  of  concrete. 

Suspension-Type  Insulators 

Suspension-type  insulators  are  used  throughout  on  this 
ansmission  line,  those  chosen  being  of  the  Locke  No.  2565 
-in.  type.  Although  these  insulators  were  purchased 
ider  specifications  which  required  successfully  withstand- 
g  tests  of  90.000  volts,  four  units  in  series  are  used  at  all 
pporting  points  other  than  points  where  strain  in  the  di- 
ction of  the  line  occurs,  at  which  points  five  units  in  series 
e  installed.  The  wisdom  of  providing  one  extra  unit  at 
rain  points  is  apparent  when  consideration  is  given  to  the 
fficulty  involved  in  replacing  one  of  these  strain  untis. 
y  having  the  extra  insulator  one  unit  may  fail  electrically 


tinct  operations  carried  on  by  a  separate  squad  of  men,  in- 
dependent of  the  gang  engaged  in  other  operations  inciden- 
tal to  the  construction  t)f  the  steel-tower  line.  In  order  to" 
accomplish  this  work  satisfactorily  the  essential  elements 
are:  Securing  proper  back-fill  under  and  around  the  stubs 
and,  in  fact,  filling  the  entire  hok  up  to  the  surface  of  the 
ground,  and  the  assurance  that  when  this  back-fill  is  com- 
plete the  bolt  holes  through  which  the  tower  legs  are  secured 
to  the  stubs  will  be  at  proper  elevation  and  location  to  con- 
form to  the  shape  of  the  base  of  the  assembled  tower.  In 
the  first  towers  which  were  erected  on  the  lines  here  de- 
scribed there  was  a  considerable  amount  of  time  lost  owing 
to  the  failure  to  secure  these  objects,  and  as  a  result  of 
subsequent  experience  the  following  procedure  was  adopted: 
It  being  apparent  that  the  original  soil  would  be  dis- 
turbed for  at  least  a  short  distance  under  the  stubs,  and 
that  difficulty  would  exist  in  securing  compact  back-fill  of 
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I  earth  under  the  disks,  concrete  was  used  for  the  back-fill 
under  the  anchor  plates.  This  concrete  was  in  general  car- 
ried only  up  to  the  top  of  the  anchor  plate,   and  the   re- 

1  mainder  of  the  hole  was  filled  with  excavated  material.  At 
angle  towers,  however,  the  entire  hole  for  about  18  in 
above  the  disk  was  filled  with  concrete,  the  bottom  of  the 
hole  having  been  enlarged  so  that  it  would  be  impossible  for 
the  tension  stubs  to  pull  out  except  by  lifting  the  adjacent 
earth.  In  order  to  secure  the  proper  final  position  of 
the  bolt  holes,  there  was  used  a  wooden  templet  in  con- 
nection with  nine  stakes,  one  at  the  center  of  the  tower  and 
two  adjacent  to  each  hole.  The  templet  chosen  consisted 
of  a  piece  of  2-in.  by  4-in.  lumber,  at  one  end  of  which  was 
securely  fastened  a  piece  of  2-in.  by  2-in.  at  the  proper 
bevel,  so  that  when  the  main  member  of  the  templet  was 
horizontal  and  one  end  correctly  located  at  the  center  of 
the  tower,  the  other  member  of  the  templet  was  in  a  posi- 
tion to  lie  inside  of  the  angle  which  formed  the  tower  stub. 
The  templet  accordingly  rested  upon  the  center  stake  and 
one  of  the  above-mentioned  stakes  near  the  hole  for  the  leg, 
which,  of  course,  was  so  set  as  to  give  the  proper  direction 
for  the  templet  relative  to  the  tower  base.  The  other  stake 
to  which  reference  has  been  made  was  placed  wtihin  24  in. 
of  the  location  of  the  stub,  so  as  to  be  within  reach  of  a  car- 
penter's level,  and  with  the  combined  use  of  the  templet  and 
this  level  the  stub  could  be  properly  located  to  conform  to 
the  foregoing  requirements.  On  certain  side-hill  work  it 
was  necessary  to  do  some  trenching,  so  that  the  templet 
could  be  convenientlv  used,  but  the  expense  of  such  extra 
excavation  was  considered  preferable  to  arranging  for 
special  tower  members  which  would  conform  with  the 
actual  ground  conditions. 

On  account  of  the  improper  setting  of  some  of  the  tower 
Stubs  and  the  failure  of  the  sub-foreman  to  appreciate  the 
necessity  for  extreme  accuracy,  an  experiment  was  made  by 
using  another  type  of  templet  upon  which  two  stubs, 
diagonally  opposite  one  from  the  other,  could  be  suspended, 
in  the  hope  that  this  method  would  secure  the  desired  re- 
sult without  the  extreme  care  made  necessary  by  the  method 
above  described.  In  the  construction  work,  however,  it  was 
found  that  this  templet  was  too  long  and  bulky  to  be  handled 
readily  and  transported  between  towers  and  that  it  lacked 
sufficient  rigidity.  To  overcome  this  would  have  required 
that  it  be  made  heavier  and  more  unwieldy,  and  accordingly 
the  original  method  was  adopted  for  the  remainder  of  the 
work. 

Assembling  and  Erecting  Towers 

The  assembling  of  the  towers  was  carried  on  by  a  crew 
of  eight  men  and  a  sub-foreman.  Except  in  special  cases, 
the  towers  were  erected  on  the  ground  so  that  the  vertical 
axis  of  the  tower  lay  in  the  direction  of  the  line.  The  tower 
material  was  spread  out  on  the  ground  in  the  proper  posi- 
tion, so  that  after  the  members  forming  the  two  sides  were 
fully  bolted  together  they  were  tipped  up  into  vertical  posi- 
tion and  held,  while  certain  of  the  cross-members  of  the 
other  sides  were  -securely  fastened  to  the  leg  members. 
After  the  tower  was  fully  assembled,  all  of  the  bolts  were 
tightened,  but  the  final  tightening  was  deferred  until  after 
the  tower  was  erected.  In  special  cases  it  became  necessary 
to  assemble  the  tower  in  places  where  local  conditions  were 
such  that  a  large  amount  of  benching  would  have  been  re- 
quired for  assembling  the  tower  on  the  ground,  or  where 
other  conditions  made  the  usual  procedure  impossible. 

The  erection  of  the  towers  was  accomplished  by  a  gang 
of  eight  men  and  a  foreman  and  one  team,  the  process  be- 
ing shown  in  the  accompanying  illustration.  A  sling  was 
fastened  to  the  tower  at  the  lower  cross-arm  and  carried 
over  a  gin-pole  to  a  set  of  blocks,  one  end  of  which  was  in 
turn  anchored  to  a  dead-man  buried  in  the  ground  about  70 
ft.  from  the  base  of  the  gin-pole.  Fastened  to  the  foot  of 
the  tower,  at  the  holes  provided  for  the  splice  between 
tower  legs  and  the  stubs,  there  was  temporarily  secured  a 
6-in.  wrought-iron   pipe,   each   end  of   which   was   securely 


snubbed  back  by  chains  to  three  long  steel  pins  driven  in  the 
ground.  Temporary  struts  were  used  between  the  ends  of 
adjacent  tower  legs.  The  pipe  also  served  as  a  convenience 
in  securing  the  lower  end  of  the  gin-pole.  Side  guys  for  the 
gin-pole  were  of  course  provided,  these  guys  being  snubbed 
to  pins  driven  into  the  ground,  care  being  taken  that  the 
guys  were  directly  opposite  and  at  right  angles  to  the  axis 
of  the  tower.  No  side  guys  were  provided  for  the  tower 
itself,  inasmuch  as  the  width  of  the  base  is  approximately 
14  ft.  and  the  pipe  was  securely  supported  at  either  end.  A 
back  guy  for  the  tower  was,  however,  provided.  The  gin- 
pole  is  at  all  times  at  right  angles  to  the  axis  of  the  tower, 
so  that  when  the  tower  reaches  the  vertical  position  the  gin- 
pole  is  upon  the  ground. 

Under  the  ends  of  the  pipe  planks  were  provided  so  that 
the  tower  may  be  conveniently  pinched  in  any  direction  to 
bring  the  holes  in  the  legs  of  the  tower  fair  with  the  holes 
in  the  stubs,  and  after  two  of  the  legs  are  bolted  an  addi- 
tional strain  is  taken  in  the  hoisting  line,  so  that  the  legs 
carrying  the  pipe  are  somewhat  elevated  and  the  pipe  itself 
is  removed,  whereupon  the  tower  can  be  slacked  back  and 
the  two  connections  made.  Although  the  actual  operation 
of  raising  the  tower  from  the  time  the  upper  cross-arm  left 
the  ground  until  the  tower  stood  in  a  vertical  position  was 
usually  accomplished  in  a  very  short  time,  the  time  involved 
in  the  operations  of  digging  holes  for  dead-men,  arranging 
slings  and  pipe,  placing  gin-pole,  hoisting  line  and  back 
guys,  bolting  tower  legs  to  stubs,  assembling,  loading  and 
transporting  equipment  to  the  next  tower,  amounted  to 
something  over  an  hour.  The  best  day's  work  accom- 
plished by  the  tower-erecting  crew  consisted  in  the  com- 
plete erection  of  ten  towers  in  an  eight-hour  working  day. 

After  the  towers  were  fully  erected  and  before  any  strain 
was  brought  upon  them  by  stringing  wire,  a  separate  crew 
of  men  tightened  all  of  the  bolts  so  as  to  develop  as  much 
pressure  as  possible  between  adjacent  tower  members,  and 
in  order  to  prevent  a  subsequent  loosening  of  the  bolts  by 
vibration  or  other  agencies,  each  bolt  was  "center-punched'' 
so  as  to  injure  the  thread  of  both  the  bolt  and  the  nut. 

Preparation  for  Stringing  Wire 

The  wire  used  on  this  transmission  line  was  No.  0000 
copper  cable,  having  seven  strands.  It  was  furnished  in 
reels,  each  having  a  total  weight  of  approximately  2000 
lb.  and  containing  nominal  lengths  of  one-half  mile  per  reel. 
The  cable  was  delivered  to  the  company  at  various  con- 
venient railroad  sidings,  from  which  points  it  was  distributed 
along  the  line.  For  unreeling  the  wire  the  method  first  em- 
ployed involved  using  a  heavy  wagon  having  specially  con- 
structed framework  with  provision  for  hoisting  three  reels 
and  slinging  these  on  steel  rollers  through  the  centers  of 
the  reels,  the  end  of  each  wire  being  spliced  to  the  wire 
already  strung  out.  The  wagon  was  then  taken  along  the 
line,  unreeling  the  wire  between  the  towers.  This  method 
was  possible  because  all  of  the  wires  were  supported  at 
points  outside  of  the  frame  of  the  fower,  but  it  was  subse- 
quently abandoned  on  account  of  the  facts  ( i )  that  in  vari- 
ous locations  the  ground  was  so  rough  that  hauling  the  wire 
in  this  way  was  impracticable,  (2)  that  part  of  the  towers 
were  erected  parallel  to  property  fences,  so  that  there  was 
insufficient  room  to  haul  the  wagon  between  these  fences 
and  the  towers,  and  (3)  that  it  became  necessary  to  take 
down  whatever  fences  were  crossed  by  the  line  to  allow  the 
wagon  to  pull  through. 

The  principal  advantage  in  this  method  of  unreeling  the 
wire  lies  in  the  fact  that  the  wire  was  not  dragged  over  the 
ground,  although  it  must  be  borne  in  mind  that  where  the 
ground  conditions  were  such  as  would  harm  the  wire  they 
were  in  general  so  rough  as  to  make  it  impossible  to  use  this 
method  at  all.  The  method  finally  adopted  as  being  more 
flexible  and  suitable  for  all  occasions  was  that  of  support- 
ing the  reels  on  standards  and  dragging  one  or  more  wires 
into  pos:tii)n. 
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As  mentioned,  the  insulators  were  10  in.  in  diameter  and 
k'ere  manufactured  by  the  Locke  Insulator  Manufacturing 
-onipany.  They  were  bought  subject  to  test  and  acceptance 
it  the  company's  test  department  at  Los  Angeles.  As  there 
vere  no  means  of  testing  these  units  after  leaving  the  com- 
lany's  warehouse,  special  precautions  were  adopted  to 
raiisport  them  safely  from  the  warehouse  to  the  site  of  the 
votV..  This  transportation  was  accomplished  by  means  of 
n  automobile  truck,  and  special  crates  were  built  to  elimi- 
late  as  far  as  possible  any  accident  to  the  insulators  after 
caving  the  test.  For  the  standard  towers  there  were  re- 
[uired  four  for  each  point  of  support,  a  total  of  twenty-four 
inits.  The  crates  were  built  accordingly,  each  crate  pro- 
iding  for  three  strings  of  four  units  each,  to  be  supported 
op  and  bottom,  and  to  be  clear  so  that  the  porcelain  would 
lOt  be  in  contact  with  any  part  of  the  crate.  It  was  the 
mention  to  leave  these  insulators  in  the  crates  until  the 
inemen  could  swing  them  into  position  on  the  towers,  but 
or  certain  reasons  the  method  was  given  up  and  the  insu- 
itors,  after  being  tested,  were  again  packed  in  the  origi- 
lal  crates  for  shipment  to  the  work,  it  having  been  found 
liat  irregularity  in  construction  progress  coupled  with  the 
xtreniely  long  haul — in  some  instances  nearly  60  miles — 
lade  it  impossible  to  supply  the  insulators  in  proper  time 
or  construction,  and  that  the  method  of  supporting  the 
nsulators  in  the  new  crates  subjected  them  to  severe 
lechanical  strain,  involving  in  many  instances  loosening 
f  the  hardware  of  the  insulator  units. 

To  hang  the  wire  to  the  insulators  involved  the  use  of  the 
rdinary  suspension-type  hardware  with  a  malleable-iron 
levis  furnished  with  the  insulators.  To  hang  the  insula- 
ars  from  the  cross-arms  there  was  used  a  forged  clevis 
aving  an  opening  corresponding  to  the  combined  thickness 
f  gusset  plate  and  down-standing  legs  of  the  tower  cross- 
rms.  By  this  means  a  universal  joint  was  secured  so  that 
ny  string  of  insulators  might  move  in  a  direction  either 
Dngitudinal  or  transverse  with  the  line.    For  the  dead-end 


Everything  was  then  in  readiness  to  transfer  the  wire  to  the 
insulators. 

Pulling  the  VVike  to  Tension 

Although  there  were  numerous  angles  in  the  right-of- 
way  for  the  line  here  described,  practical  conditions  made 
it  possible  to  pull  to  tension  at  one  operation,  even  on 
straight-line  work,  more  than  seven  spans  of  wire,  repre- 
senting a  distance  of  approximately  4900  ft.,  it  being 
found  by  experiment  that  even  with  this  number  of  spans 
there  was  sufficient  loss  in  tension  at  each  snatch-block 
support  to  give  a  very  large  difference  in  sag  in  the  first 
span  as  compared  with  the  last.  Accordingly  the  center 
span  was  observed  in  determining  the  proper  sag  for  any 
one  pull.  The  major  part  of  the  slack  was  pulled  by  the 
team  and  a  final  adjustment  made  by  the  use  of  blocks.  A 
special  come-along  was  adopted  consisting  of  two  pieces  of 
wrought  iron  in  which  grooves  of  suitable  size  had  been 
machined.  To  one  of  these  was  forged  an  eye  of  ample 
size,  and  the  two  pieces  were  bolted  together  over  the  wire 
by  the  use  of  four  cap  screws.  The  length  of  the  bearing 
secured  upon  the  wire  was  approximately  6  in.,  which  was 
found  to  be  ample  to  develop  sufficient  friction  for  making 
the  required  pull  without  slipping  or  injuring  the  wire. 
The  grooves  in  this  come-along  were  rounded  on  all  edges 
and  the  cap  screws  were  of  such  size  that  the  heads  would 
fit  the  flat  wrenches  carried  by  the  linemen  for  making  up 
the  insulator  hardware,  thereby  reducing  to  a  minimum  the 
necessary  tools  required  for  the  working  outfit. 

Although  the  proper  tension  in  the  wire  was  for  a  time 
determined  by  the  use  of  dynamometers,  this  method  was 
subsequently  abandoned  in  favor  of  the  sag  method,  and  the 
curves  representing  the  proper  sag  for  various  conditions 
of  temperature  and  span  were  for  convenience  on  the  part 
of  the  inspectors  reduced  to  the  accompanying  table. 

In  the  use  of  the  table  the  temperature  taken  must  be  that 
in  the  air  itself,  on  account  of  the  variation  due  to  even 


TABLE    OF    PROPER    SAG,    DEPENDENT    UPON    TEMPERATURE    AND    SPAN 
(No.  0000  copper  cable:  maximum  working  stress,  22.000  lb.  per  sq.  in.;  controlling  conditions,  20  deg.  Fahr.  and  no  wind,  or  40  deg.  and  60-mile  wind.) 


20  DBO 

FABK. 

40  DEO 

FAHR. 

60  DEG 

FAHR. 

80  DBG 

FAHR. 

100  DEC 

.  FAHR. 

120  DEC 

.  FAHR. 

Span.  Ft. 

Sag.  Ft. 

Stress,  Lb. 

Sag,  Ft. 

Stress,  Lb. 

Sag.  Ft. 

Stress,  Lb. 

Sag,  Ft. 

Stress,  Lb. 

Sag.  Ft. 

Stress.  Lb. 

Sag.  Ft. 

Stress,  Lb. 

200 

0.85 

3655 

1.00 

3185 

1.15 

2740 

1.37 

2325 

1.65 

1960 

1.95 

1650 

250 

1.35 

3655 

1.60 

3215 

1.80 

2795 

2.10 

2410 

2.44 

2075 

2.80 

1770 

JOO 

1.97 

3655 

2.25 

3245 

2.55 

2850 

2.93 

2490 

3.33 

2185 

3.77 

1925 

350 

2.70 

3655 

3.03 

3270 

3.40 

2900 

3.85 

2565 

4.30 

2285 

4.83 

2050 

400 

3.55 

3655 

3.95 

3295 

4.35 

2950 

4.85 

2640 

5.42 

2380 

6.97 

2160 

450 

4.47 

3655 

4.93 

3315 

5.47 

2990 

6.00 

2710 

6.60 

2465 

7.23 

2260 

500 

5.52 

3655 

6.05 

3335 

6.65 

3035 

7.25 

2770 

7.90 

2545 

8.56 

2350 

SSO 

6.70 

36SS 

7.27 

3350 

7.95 

3070 

8.60 

2830 

9.30 

2620 

10.00 

2430 

600 

7.95 

3655 

8.62 

3365 

9.35 

3110 

10.05 

2890 

10.80 

2690 

11.55 

2510 

650 

9.35 

3635 

10.10 

3370 

10.80 

3135 

11.60 

2920 

12.40 

2740 

13.20 

2575 

700 

11.05 

3580 

11.85 

3335 

12.65 

3120 

13.45 

2930 

14.30 

2765 

15.15 

2610 

750 

12.80 

3S3S 

13.65 

3310 

14.55 

3120 

15  40 

2940 

16.25 

2785 

17.10 

2645 

800 

14.75 

3500 

15.65 

3295 

16.65 

3115 

17.50 

2950 

18.45 

2810 

19.25 

2680 

850 

16.75 

3465 

17.70 

3270 

18.70 

3115 

19.60 

2965 

20.50 

2830 

21.50 

2710 

900 

18.95 

3440 

19.95 

3260 

20.95 

3115 

21.95 

2975 

22.90 

2850 

23.85 

2735 

950 

21.25 

'3415 

22.25 

3255 

23.25 

3110 

24.30 

2990 

25.30 

2865 

26.30 

2760 

1000 

23.80 

3395 

24.85 

3240 

25.90 

3110 

26  90 

3000 

27.95 

2885 

28.95 

2785 

lOSO 

26.30 

3375 

27.45 

3230 

28.50 

3110 

29.55 

.1010 

30.60 

2900 

31.65 

2810 

1100 

29.05 

3355 

30.15 

3220 

31.25 

3110 

32.25 

3020 

33.40 

2915 

34.50 

2830 

1150 

31.90 

3340 

33.05 

3215 

34.20 

3110 

35.30 

3025   • 

36.40 

2930 

37.50 

2845 

1200 

34.95 

3325 

36.10 

3210 

37.25 

3110 

38.35 

3030 

39.50 

2940 

40.60 

2860 

1300 

41.20 

3310 

42.30 

3210 

43.50 

3120 

44.70 

30S0 

45.80 

2960 

46.90 

2900 

:onstruction  at  all  angles  where  the  deflection  was  more 
han  I  deg.,  as  well  as  at  railroad  crossings,  there  was  used 
he  Locke  No.  2383  dead-end  hardware,  together  with  a 
tring  of  five  insulator  units  fastened  by  means  of  a  forged 
:levis  to  an  eye-bolt  carried  through  a  hole  in  the  down- 
standing  legs  of  the  tower  cross-arm. 

After  the  insulators  with  their  hardware  were  hung  in 
;heir  proper  position  on  the  tower,  the  wire  was  strung 
;hrough  snatch  blocks  hung  by  chains  as  nearly  as  possible 
It  the  proper  elevation,  so  that  no  further  lifting  of  the  wire 
would  be  required  when  proper  tension  had  been  secured. 


slight  elevations  above  the  ground.  This  is  emphasized  by 
a  set  of  observations  taken  as  follows: 

Time — 10:40  a.  m. 

Location — Long  Beach  line  about  3  miles  from  the  ocean. 

Temperature  at  elevation  45  ft.  above  the  ground — 75 
deg.  Fahr. 

Temperature  4  ft.  above  the  ground — 80  deg.  Fahr. 

Temperature  with  thermometer  lying  on  ground  (clean, 
dry  sand) — 116  deg.  Fahr. 

Temperature  with  thermometer  lying  on  ground  with 
bulb  covered  with  sand — 127  deg.  Fahr. 
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Where  straight-line  construction  occurred  for  more  than 
seven  spans  temporary  dead-end  connection  was  made  by 
carrying  the  cables  to  the  basket  of  the  tower  and  secur- 
ing them  by  chains  and  come-alongs,  and  when  the  proper 
tension  had  been  taken  in  the  spans  ahead  the  strain  in  the 
chains  would  be  relieved,  and  they  could  readily  be  removed 
and   the    wire    transferred    into   the    suspension    hardware. 


FIG.    7 WORMS-EYE       VIEW    OF    TOWER 

On  account  of  the  fact  that  the  standard  towers  were  de- 
signed for  the  unbalanced  pull  of  only  one  wire,  and  the 
further  fact  that  even  with  this  unbalanced  pull  there  was 
a  slight  deflection  of  the  tower,  head  guys  were  used  to 
take  up  the  strain.  Whenever  on  angle  towers  the  strain 
was  finally  imposed,  the  wires  on  opposite  ends  of  the  same 
cross-arm  were  slacked  off  simultaneously  to  avoid  any 
possible  twist  in  the  tower.  Wherever  permanent  dead-end 
construction  was  used,  the  cable  of  course  was  pulled  past 
the  tower,  and  after  having  been  made  up  the  wire  ahead 
was  pulled  back  by  the  use  of  blocks  so  as  to  give  the  requi- 
site loop  under  the  dead-end  insulators.  By  this  method  no 
splicing  was  required. 

In  the  operation  of  making  up  the  dead-end  clamp  in  its 
proper  position  a  gage  was  used  corresponding  in  length  to 
the  combined  lengths  of  clevis,  insulators  and  dead-end 
.shoe,  thereby  assuring  the  proper  location  of  the  dead-end 
clamp.  The  wire  was  then  pulled  above  tension  a  sufficient 
amount  to  allow  for  slack  in  the  insulator  units,  which 
was  required  owing  to  the  weight  of  the  insulators  and  the 
necessarily  awkward  position  which  the  lineman  must  adopt 
in  holding  the  insulator.  After  the  shoe  had  been  made  up 
and  the  insulators  placed,  the  wire  was  slacked  off  by  hand, 
the  necessary  amount  of  wire  in  the  loop  measured  and  the 
opposite  shoe  located  and  hung  to  the  cross-arm,  where- 
upon the  wire  in  the  next  span  was  pulled  as  before. 

In  certain  special  cases  it  became  necessary  to  make  a 
splice  in  the  loop  at  the  tower,  and  in  all  these  instances 
the  strands  were  separated  and  interlocked  with  the  strands 
of  the  other  section  and  fully  served  out. 

As  has  been  mentioned,  dead-end  construction  was  re- 
quired by  the  specifications  of  the  railroad  lines  where 
transmission-line  crossings  were  made  necessary,  and  the 
tower  itself  was  required  to  be  self-supporting  under  condi- 
tions of  broken  wires  on  spans  adjacent  to  the  railroad.  At 
certain  of  these  crossings  dead-end  towers  were  used  and 
at  other  crossings  standard,  towers  with  back  guys,  this 
latter  construction  having  been  chosen  wherever  right-of- 
way  restrictions  did  not  prohibit  the  use  of  such  guys.  At 
one  of  these  crossings,  where  a  short  span  was  made  neces- 
.sary,  it  was  found  that  the  deflection  of  the  towers  was  such 
that  the  tension  in  the  crossing  span  exceeded  that  in  the 
adjacent  spans  due  to  the  tension  of  the  back  guys.  On  ac- 
count of  change  in  temperature,  the  tension  developed  in 
this  short  span  became  sufficient  to  rupture  mechanically  one 
of  the  strain  insulators,  and  as  a  remedy  for  this  condition 
the  following  construction  was  adopted : 
i  Guy  cables  were  strung  between  the  baskets  of  the  towers 
i  on  opposite  sides  of  the  railroad  and  drawn  to  such  tension 
as  to  take  all  of  the  strain  of  the  opposing  back  guys,  and 


in  addition  thereto  some  of  the  strain  of  the  transmission 
wires  in  the  adjacent  spans,  whereupon  the  tension  in  the 
crossing  span  was  reduced  to  such  a  point  as  to  eliminate 
the  possibility  of  further  trouble. 

Telephone  System 

The  Southern  California  Edison  Company,  in  line  with 
the  practice  of  most  operating  companies,  has  its  own 
private  telephone  line  interconnecting  all  of  the  generating 
stations  and  the  principal  substations.  Although  the  tele- 
phone line  is  primarily  intended  for  use  in  operating  the 
system,  for  which  use  it  would  fulfil  its  purpose  in  any  loca- 
tion, it  must  be  remembered  that  there  are  Icing  stretches  of 
the  transmission  line  here  described  which  are  not  adjacent 
to  any  public  highway,  and  accordingly  it  was  decided  to 
erect  the  telephone  upon  the  same  towers  with  the  transmis- 
sion line,  so  that  the  patrolmen  could  readily  report  the  loca- 
tion of  trouble  and  likewise  report  clearance  promptly  after 
the  trouble  had  been  remedied.  In  general,  one  telephone 
pole  is  used  in  each  span,  it  being  the  intention  to  limit 
the  length  of  telephone  spans  to  350  ft.  There  were  many 
spans,  however,  wherein  it  was  impracticable  to  locate  this 
intermediate  pole,  and  the  telephone  wire  was  required  to 
make  the  same  span  as  the  transmission  cables.  The  wire 
adopted  for  the  telephone  system  was  No.  6  B.  &  S.  gage 
Phono-electric  wire,  and  in  order  to  minimize  the  induction 
on  the  line  a  telephone  transposition  was  made  at  every 
tower.  Dead-end  construction  was  adopted  for  the  towers, 
using  Thomas  suspension  insulator  No.  1074,  with  4-in. 
petticoat. 

The  insulator  is  secured  to  the  steel  cross-arm  by  the  use 
of  an  "S"  hook.  The  Phono-electric  wire  is  made  up  by  the 
use  of  a  special  two-bolt  cast-iron  clamp,  a  thimble  being 
used  where  the  wire  hooks  to  the  insulator.  Weather-proof 
wire  is  used  for  the  transposition,  and  the  joint  between 
the  Phono-electric  wire  and  the  weather-proof  copper  wire 
is  soldered.  The  plate  shows  the  construction  as  adopted 
on  one  of  the  steel  poles,  but  the  same  details  were  followed 
on  the  towers,  a  single  cross-arm  being  used  on  straight- 
line  towers  and  sight  deflection  angles,  and  two  cross-arms, 
one  on  either  face  of  the  tower,  being  used  where  angles 
were  so  great  as  to  cause  interference  with  the  cross- 
bracing  of  the  tower.  For  that  part  of  the  line  between  the 
Los  Angeles  No.  3  station  and  the  Newmark  substation 
there  are  three  telephone  circuits ;  between  the  Newmarq 
and  Colton  substations  there  are  two,  and  between  Newmark 
substation  and  the  Long  Beach  steam  plant  there  is  one 
circuit. 


FIG.   8 METHOD  OF   LIFTING  TOWER  IN    PLACE 

The  officers  of  the  Southern  California  Edison  Company, 
for  whicli  the  work  here  described  was  carried  out,  are  Mr. 
John  B.  Miller,  president ;  Mr.  W.  A.  Brackenridge,  vice- 
president  and  general  manager,  and  Mr.  R.  H.  Ballard,  sec- 
retary and  assistant  general  manager.  The  work  was  done 
under  the  personal  supervision  of  the  writer  as  construction 
engineer  for  the  above  company. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Billboard  Advertising  in  Toronto 

The  accompanying  illustration  shows  one  of  twenty  simi- 
lar billboards  nscd  by  the  Toronto  Electric  Light  Company, 
Ltd.,  in  advertising  electric  fans.  The  design,  which  was 
produced  by  the  company's  publicity  department,  is  a  com- 
posite effect  derived  from  the  cover  design  of  two  fan  cata- 
logs issued  by  the  VVestinghouse  Electric  &  Manufactur- 


ELECTRIC  FAN  TIME  IS  HERE! 


A      FAN-TIME      BILLBOARD 

ing  Company.  The  object  sought  was  to  produce  a  sign 
which  at  first  glance  would  impress  the  observer  with  a 
sense  of  coolness,  and  without  doubt  this  object  has  been 
achieved  in  the  present  instance.  The  artists  who  executed 
the  design  were  very  successful  in  getting  the  wave  effect. 
which  with  the  blue-sky  background  sets  off  the  rest  of  the 
sign  very  effectively.  The  electric  fan,  which  is  painted  in 
its  true  colors,  is  of  such  size  as  to  be  visible  at  a  consider- 
able distance  from  the  billboard. 


Electrical  Refrigeration  Used  for  Tempering  Steel 

Although  the  applications  of  electricity  in  steel  making 
are  numerous,  the  use  of  electrical  energy  in  connection 
with  the  tempering  of  steel  is  not  so  widely  known.  The 
Pauly  Jail  Building  Company,  of  St.  Louis,  which  manu- 
factures steel  bars,  gratings  and  jail  equipment  in  general. 
employs  an  electrically  driven  refrigerating  plant  for  keep- 
ing at  a  uniform  temperature  the  water  used  for  tempering 
steel.  Since  the  installation  of  this  system  the  output  has 
both  increased  in  quantity  and  improved  in  quality. 

An  ammonia  system  is  used  for  cooling  the  temperin;,' 
water.  Some  slight  trouble  was  experienced  at  first  on 
account  of  the  cooling  coils  becoming  coated  with  ice,  thii< 
reducing  the  efficiency  of  the  system.  The  trouble  was 
eliminated  by  raising  the  expansion  pressure. 

Two  tanks,  capable  of  holding  70  cu.  ft.  and  130  cu.  ft. 
of  water  respectively,  are  used  for  tempering  the  steel.  The 
water  is  circulated  through  the  tanks  and  over  ammonia 
cooling  coils  by  a  centrifugal  pump  driven  by  a  3-hp,  three- 
phase  Wagner  motor  which  operates  at  1720  r.p.m.  About 
40  gal.  of  water  is  circulated  per  minute. 

"Heats,"  each  consisting  of  eight  bars  of  steel  at  1500 
deg.  to  1600  deg.  Fahr.,  are  drawn  from  the  furnace  every 
ten  minutes  and  immersed  in  the  smaller  tempering  tank, 
the  watff  in  which  is  kept  at  about  35  deg.  Fahr.  The  bars, 
which  weigh  about  22  lb.  apiece,  are  cool  enough  to  handle 
with  the  bare  hands  one  minute  after  immersion.  When 
tempering  steel  plates  it  is  not  necessary  to  maintain  such 
a  low  temperature,  and  slightly  more  tonnage  is  turned  out 


per  day.  Tlic  large  lank  is  generalls  used  t'l.r  plate  wurlt. 
About  ^^.3  per  cent  more  material  is  tempered  with  this 
system  than  with  the  old  plan  where  the  water  was  allowed 
to  cool  by  natural  means.  Before  the  refrigeration  system 
was  adopted  the  slow  cooling  allowed  the  bars  to  become 
partially  annealed.    This  trouble  is  not  experienced  now. 

A  12.5-ton  double-cylinder  .Maynard  ammonia  compressor 
furnishes  the  refrigeration  for  cooling  the  water.  It  is 
driven  by  a  25-hp,  three-phase  Westinghouse  wound-rotor 
motor  which  is  equipped  with  a  Westinghouse  starter. 
Electrical  drive  is  used  for  all  the  machinery  throughout 
the  plant.  In  general  group  drive  is  used  for  the  machine- 
shop  tools,  but  the  larger  punching  and  shearing  machines 
have  individual  motors.  The  shop  is  also  equipped  with  a 
Toledo  electric  welder  capable  of  accommodating  two  0.25- 
in.  plates.  By  means  of  a  switch  on  the  side  of  the  welder 
the  energ)'  developed  in  the  welding  arc  can  be  regulated. 
Flame-arc  and  tungsten  lamps  are  used  for  illuminating 
the  shop. 


An  Electric  Anti-Suffrage  Sign 

Electricity  is  being  pressed  into  effective  service  in  the 
aristocratic  town  of  Brookline,  Mass.,  by  the  Woman's 
Anti-Suffrage  Association  of  that  famous  Boston  suburb, 
through  the  medium  of  a  4-ft.  by  9-ft.  illuminated  sign 
facing  the  Village  Square  transfer  station  of  the  Boston 
Elevated  Railway  Company.  The  sign,  which  is  shown 
in  the  accompanying  illustration,  is  equipped  with  eighteen 
25-watt  tungsten  lamps  run  upon  a  iio-volt  circuit  through 


ANTI-SUFFRAGE    ELECTRIC    SIGN 

an  automatic  time  switch  in  an  adjacent  printing  office, 
energy  being  supplied  by  the  Edison  Electric  Illuminating 
Company  of  Boston.  Every  evening  at  sundown  the  sign 
goes  on  duty,  setting  forth  in  somewhat  negative  terms  its 
opposition  to  the  ballot  for  the  fair  sex,  but  attracting  the 
attention  of  thousands  of  travelers  on  the  rapid  transit 
lines  and  receiving  comments  both  sacred  and  profane. 
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An  Electric  Vehicle  in  Emergency  Fire-Alarm  Service 

At  Huntington,  W.  Va.,  the  fire-alarm  system  is  operated 
by  central-station  energy.  When  the  power  house  was  put 
out  of  commission  by  the  flood  the  company  was  confronted 
by  the  problem  of  keeping  the  fire-alarm  circuits  in  opera- 
tion. Mr.  William  R.  Power,  manager  of  the  commercial 
department  of  the  Consolidated  Light,  Heat  &  Power  Com- 
pany, ran  an  electric  vehicle  up  to  the  fire  "central"  and 
connected  enough  cells  to  the  alarm  system  to  provide  the 
proper  voltage.  Within  ten  minutes  after  the  service  was 
renewed  a  "three-alarm"  call  came  in  from  the  business 
district.  The  enterprising  central  station  which  uses  elec- 
tric vehicles  never  seems  to  be  at  a  loss  to  keep  its  rolling 
stock  in  action,  and  in  times  of  emergency  the  vehicles 
seem  to  be  the  most  reliable  of  all  central-station  auxil- 
iaries. 


Rehabilitating  a  Small  Central  Station 

The  maintenance  of  high  standards  of  operation  in  very 
small  central  stations  is  often  a  difficult  problem,  but  ex- 
perience shows  that  unless  good  service  is  rendered  within 
wide  limits,  a  little  company  serving  one  or  two  villages  is 
liable  to  become  ruined  financially  just  as  a  city  plant  of 
poor  design  and  operated  in  a  slipshod  manner  is  in  danger 
of  going  to  the  wall.  In  view  of  the  thousands  of  small 
plants  still  in  service  in  the  country  districts,  the  following 
critical  study  of  a  6o-kw  installation  at  East  Haddam,  Conn., 
may  be  suggestive  to  the  operating  man. 

The  generating  equipment  consisted  of  a  vertical  water- 
wheel  rated  at  '70  hp  under  a  head  of  20  ft.,  but  on 
account  of  the  bad  condition  of  the  dam  the  working  head 
did  not  materially  exceed  15  ft.  By  means  of  bevel  gears 
the  power  was  transmitted  from  the  turbine  shaft  to  a 
horizontal  shaft  and  pulley  in  turn,  belted  to  a  main 
countershaft,  from  which  was  driven  the  60-kw,  2300-volt 
generator  with  exciter.  As  an  auxiliary  source  of  power 
in  times  of  low  water  or  accident  to  the  water-power,  a 
35-hp  gasoline  engine  was  so  placed  that  it  could  be  belted 
to  the  main  shaft. 

On  account  of  the  combined  belting  and  shafting  losses, 
the  central  station  could  not  supply  power  even  at  its  nor- 
mal rating  for  more  than  half  the  capacity  of  the  generator 
The  interior  of  the  station  was  both  inconvenient  and  un- 
safe on  account  of  the  mechanical  complications  existing. 
The  water  privilege  was  unquestionably  valuable,  but  the 
outflow  from  the  turbine  was  seriously  retarded  by  rocks 
and  sedimentation  in  the  tailrace,  so  that  a  further  loss  of 
about  2  ft.  in  working  head  was  encountered. 

The  electric  distribution  system  was  of  the  two-wire, 
single-phase  type  and  in  good  repair,  but  the  transformers 
appeared  to  be  placed  more  with  an  eye  to  economy  in  first 
cost  than  with  regard  to  location,  spacing  and  load  require- 
ments for  good  service.  Some  of  the  branch  lines  supply- 
ing small  single  transformers  were  too  long  for  their  size 
of  wire,  and  the  local  transformers  in  some  cases  were  too 
small  for  properly  carrying  their  loads.  From  eight  tests 
made  in  various  houses  and  stores  it  appeared  that  the 
pressure  ran  from  10  volts  to  a  maximum  of  26.5  volts 
below  the  standard,  no  volts,  at  which  the  secondary  serv- 
ices were  rated,  resulting  in  dim  lighting  and  a  loss  of 
about  one-third  to  nearly  half  the  rated  candle-power  of 
commercial  and  residential  customers'  lamps.  Faulty  joints 
and  connections  were  found,  besides  high-resistance  leaks 
in  transmission  lines  and  transformers.  Speed  regulation 
was  by  hand  only,  at  the  wheel. 

The  improvements  recommended  were  the  installation  of 
additional  transformer  capacity,  the  better  spacing  and  se- 
lection of  transformers,  increased  capacity  of  lines  found 
inadequate  on  test,  reduction  in  belting  and  elimination  of 
one  shaft  and  belt  drive,  installation  of  an  automatic  gov- 
ernor, provision  of  an  automatic  voltage  regulator,  ultimate 


provision  of  duplicate  three-phase  generators,  one  to  be 
direct-connected  to  its  waterwheel,  repairs  at  the  dam,  re- 
making of  all  poor  joints,  and  the  cleaning  and  deepening 
of  the  tailrace. 

This  called  for  what  was  practically  the  rebuilding  of 
the  plant,  but  the  service  was  so  poor  and  the  cost  of  opera- 
tion so  great  a  proportion  of  the  income  that  the  engineers 
making  the  examination  recognized  that  the  only  salvation 
of  the  plant  lay  in  its  complete  modernization  within  the 
possible  hydraulic  limits  of  the  property. 


Electric  Float  in  Seattle's  "Golden  Potlatch  " 
Celebration 

The  float  shown  herewith  was  entered  in  the  recent 
"Golden  Potlatch"  parade,  held  in  Seattle,  Wash,  July  19, 
by  the  Puget  Sound  Traction,  Light  &  Power  Company.  A 
"dad's  day"  parade  was  included  in  this  year's  "Potlatch" 
antics.  Floats  showing  "dad"  attending  to  affairs  of  the 
home,  washing  dishes,  mending,  taking  care  of  the  babies 
during  the  matutinal  hours,  sitting  up  with  sick  friends,  etc., 
were  exhibited.     Bringing  up  the  rear  was  the  float  "Elec- 


ELECTRIC  FLOAT  AT  SEATTLE 

tricity.  Dad's  Salvation."  "Dad"  in  this  case  was  one  of  the 
oldest  employees  of  the  Puget  Sound  Traction,  Light  & 
Power  Company  and  had  been  with  the  company  and  its 
predecessors  since  their  inception.  An  electric  motor 
operated  the  washing  machine  in  the  picture  and  the  iron- 
ing was  done  with  an  electric  iron. 


Limits  of  Error  for  English  Watt-Hour  Meters 

The  British  Board  of  Trade,  which  passes  on  electrical' 
construction  and  supply  matters,  has  fixed  the  following 
limits  of  error  for  watt-hour  meters  measuring  direct  cur- 
rent and  single-phase  alternating  current: 

"Meters  in  which  the  maximum  current  for  full  load — 

"(a)  does  not  exceed  3  amp — the  error  at  any  point  from 
one-tenth  load  to  full  load  must  not  exceed  y/2  per  cent 
plus  or  minus; 

"(i) exceeds  3  amp  but  does  not  exceed  50  amp — the 
error  at  any  point  from  one-tenth  load  to  full  load  must  not 
exceed  2i/>  per  cent  plus  or  minus ; 

"(c)  exceeds  50  amp — the  error  at  any  point  from  one- 
twentieth  load  to  one-tenth  load  must  not  exceed  2J/2  per 
cent  plus,  and  at  any  point  from  one-tenth  load  to  full  load 
must  not  exceed  2>4  per  cent  plus  or  minus." 
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Illumination  and  Wiring 

Spectacular  Sign  for  San  Antonio 

The  largest  electric  sign  south  of  the  Mason  and  Dixon 
line  has  just  been  erected  in  San  Antonio,  Texas.  It  has 
the  distinction  of  being  one  of  the  most  elaborate  spectacu- 
lar displays  ever  made.  It  measures  50  ft.  high  and  85  ft. 
wide,  and  contains  6500  lamps.  The  efifect  depicted  is  a 
man  on  horseback  roping  a  steer  with  a  lasso.  The  animals 
are  first  shown  running  and  then  the  steer  falls  and  strug- 
gles as  he  is  tripping  the  rope.  The  sign  was  erected 
by  A.  H.  Cadwallader,  San  Antonio,  the  flasher  mechanism 
and  color  caps  being  furnished  by  Betts  &  Betts,  New 
York. 


Cost  of  Street  Lighting  in  Chicago 

In  the  course  of  a  talk  before  the  City  Club  of  Chicago 
recently  on  "Street  Lighting  in  Chicago — Accomplishments 
and  Proposals,"  Mr.  Ray  Palmer,  the  city  electrician, 
gave  some  interesting  figures  on  the  cost  of  the  new  street 
lighting  of  that  city.  He  exhibited  a  wall  map  of  Chicago, 
:olored  to  show  the  work  done  or  in  progress  in  electric 
street  lighting  in  various  parts  of  Chicago  under  the  exist- 
ing contract  with  the  Sanitary  District  of  Chicago.  That 
:ontract  was  executed  in  October,  1910,  and  at  the  time  the 
:ity  of  Chicago  had  12,200  street  arc  lamps.  These  were 
taken  over  by  the  Sanitary  District,  which  also  agreed  to 
install  10,000  additional  lo-amp  flame-arc  lamps,  or  their 
squivalent,  within  three  years.  At  the  present  time,  Mr. 
Palmer  said,  there  are  in  service  on  the  streets  of  Chicago 
16,200  arc  lamps  or  their  equivalent.  The  remaining  6000 
will  be  in  service  within  a  year.  The  energy  is  furnished 
to  the  city  on  the  basis  of  $15  per  hp-year  of  4000  lamp- 
lours,  or  appro.ximately  0.5  per  cent  per  kw-hr. 

Recently,  as  the  result  of  a  report  made  to  Mayor  Har- 
rison by  Mr.  Palmer,  there  have  been  conferences  with  the 
Sanitary  District  trustees  in  the  endeavor  to  negotiate  a 
supplementary  contract  whereby  15,000  arc  lamps  could  be 
iddcd  to  those  now  under  contract  and  the  7-amp  alternat- 
ing-current arc  lamps  could  be  replaced  by  lo-amp  flame- 
arc  lamps  or  series-tungsten  lamps.  This  proposed  exten- 
sion would  cost  between  $3,000,000  and  $4,000,000.  On 
[uly  10  the  Sanitary  District  trustees  reported  that  they 
ivould  be  unable  to  accept  this  new  contract  until  the  gov- 
ernment granted  an  increased  flow  from  Lake  Michigan 
hrough  the  various  channels  of  the  Chicago  Drainage 
Canal.  At  the  present  time  the  district  is  allowed  to  take 
^167  cu.  ft.  per  second  from  the  lake.  This  proposed  addi- 
:ion  of  15,000  arc  lamps  is  therefore  held  in  abeyance. 

To  light  one  mile  of  street,  using  twenty-three  flame- 
irc  lamps,  with  underground  wires,  costs  about  $9,000, 
ivhile  if  the  wires  are  placed  overhead  the  cost  is  only  about 
^4,000.  These  figures  include  substation  and  feeder  distri- 
bution costs.  On  some  of  the  older  residence  streets,  where 
the  trees  are  well-grown  and  act  as  an  obstruction  to  the 
light  from  arc  lamps,  a  system  of  underground  cables  and 
rungsten  lamps  mounted  in  opalescent  globes  on  the  old  gas 
posts  has  been  installed.  This  type  of  construction  costs 
ibout  $8,000  per  mile  of  street  lighted,  using  seventy-five 
3f  the  tungsten  lamps  staggered  on  both  sides  of  the  street 
and  about  150  ft.  apart,  measuring  on  one  side  of  the 
street. 

Flame-arc  lamps  on  underground  circuits  cost  in  1912 
$39.91  a  year  to  maintain.  To  this  should  be  added  an 
interest  charge  on  investment  of  $19.16  and  a  depreciation 
charge  of  $13.67.  making  the  total  yearly  cost,  according 
to  Mr.  Palmer's  figures.  $72.74  per  lamp.  While  the  lamps 
on  overhead  circuits  cost  as  much  to  maintain  the  interest 
and  depreciation  costs  are  lower,  bringing  the  total  yearh 
cost  down  to  $54.57. 

The  underground-cable  tungsten-lamp  street  lighting  is 


the  most  expensive  form  of  public  street  lighting  used  in 
Chicago  except  gasoline  lighting.  The  cost  per  unit  is 
only  $13.36  for  cash  maintenance  of  this  type  of  lamp,  but 
the  interest  and  depreciation  bring  the  total  amount  tu 
$24.27  per  lamp  per  year.  As  there  are  seventy-five  lamp- 
to  a  street  mile,  this  means  $1,820  a  year  to  light  one  milt 
of  street  with  series  tungsten  lamps  as  against  $1,673  ^c"^ 
flame-arc  lamps  on  underground  circuits  and  $1,255  for 
flame  arcs  on  overhead  circuits.  The  corresponding  figure 
for  gasoline  lighting  is  $2,343.75. 

Mr.  Palmer  made  an  interesting  comparison  between 
street-lighting  conditions  in  Philadelphia  and  Chicago. 
Philadelphia  has  a  population  of  1,549,000  (1910),  an  area 
of  129  square  miles  with  1752  miles  of  streets  and  alleys. 
Chicago  has  a  population  of  2,185,000,  an  area  of  194 
square  miles  with  4400  miles  of  streets  and  alleys.  The 
annual  cost  of  street  lighting  in  Philadelphia  is  put  at 
$2,472,000.  or  $1,412  per  mile  of  streets  and  alleys.  The 
corresponding  figure  for  Chicago  is  $1,038,700,  or  $234  per 
mile  of  streets  and  alleys  for  public  lighting.  According 
to  these  figures,  Chicago  spends  less  than  20  per  cent  (per 
year  per  mile  of  street  and  alley  lighting)  of  the  similar 
expenditure  in  Philadelphia. 

Attention  has  been  given  recently  to  the  lighting  of 
street  crossings  under  the  elevated-railroad  tracks,  or  sub- 
way crossings,  as  they  are  called.  There  are  about  625  of 
these  subways  in  Chicago.  The  railroad  companies  will 
be  forced  to  install  and  maintain  lamps  in  275  of  these 
subways,  the  city  being  required  to  light  the  remaining 
350.  After  an  investigation  a  standard  of  one  i6-cp  lamp 
for  each  400  sq.  ft.  of  inclosed  subway  area  was  decided 
upon  as  suflicient.  The  railroad  companies  have  been  try- 
ing to  reduce  this  standard  to  one  i6-cp  lamp  for  each  800 
sq.  ft.,  but  the  Department  of  Electricity  has  refused  to 
agree  to  this. 

Supplementing  the  above  in  his  recently  issued  annual  re- 
port, Mr.  Palmer  asserts  that  the  city  of  Chicago  was 
operating  on  Dec.  31,  1912,  13,830  arc  lamps  and  862  series 
tungsten  lamps.  The  city  also  rented  920  arc  lamps  and 
sixty-three  tungsten  lamps  from  the  Commonwealth  Edison 
Company.  The  average  number  of  arc  lamps  owned  and 
operated  wholly  by  the  city  during  the  year  was  12,735. 
The  average  cash  cost  of  the  operation  and  maintenance 
of  these  12.735  lamps  is  given  as  $34.26  per  lamp  per  year. 
This  sum  does  not  include  interest,  depreciation,  lost  taxes, 
rent  of  offices  in  the  City  Hall,  rental  of  poles  belonging 
to  other  companies,  nor  the  cost  of  work  done  for  the 
Department  of  Electricity  by  other  branches  of  the  city 
government.  Adding  these  to  the  ''cash  cost,"  the  total 
cost  per  lamp  per  year  is  placed  at  $60.32.  Of  this  $13.52 
is  credited  to  depreciation  and  $7.65  to  interest.  The  con- 
tract price  of  rented  arc  lamps  is  $75  a  year. 

Analyzing  the  $34.26  given  as  the  cash  cost  for  operation 
and  maintenance  the  largest  item  is  $10.60  paid  for  elec- 
trical energy  to  the  Sanitary  District.  The  next  larg- 
est item  of  cost  is  $9.39  for  lamp  trimming,  while  re- 
pairs to  circuits,  conduits  and  posts  cost  $6.59,  and  carbons 
$2.84.  The  total  cost  of  maintaining  the  municipal  electric 
street-lighting  system,  of  the  city  in   1912  was  $432,335. 

Depreciation  is  figured  at  the  following  rates  applied  to 
original  cost:  Buildings.  1.08  per  cent;  steam  equipment. 
4.1  per  cent;  electrical  equipment,  4.7  per  cent;  repair-shop 
equipment,  10  per  cent;  lamps,  6.66  per  cent;  circuits,  4  per 
cent ;  conduits,  3  per  cent ;  posts,  3.5  per  cent.  The  general 
interest  charge  is  figured  at  4  per  cent  on  the  value  of  the 
electric-light  system  less  the  amount  payable  to  the  Sanitarj' 
District. 

The  number  of  gas  lamps  in  use  for  street  lighting  on 
Dec.  31.  1912.  was  15,740  and  the  number  of  gasoline  lamp? 
8678.  The  total  number  of  municipal  street  lamps  of  all 
kinds  in  service  in  Chicago  on  Dec.  31,  1912.  was  40,250. 
The  city  electrician  recommends  that  gasoline  street  lamp- 
be  discontinued  as  fast  as  it  is  practicable  to  make  exten- 
sions of  electric  or  gas  service. 
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Support  of  Cables  for  Interior  Work 

It  frequently  happens  that  cables  have  to  be  supported 
)eneath  ceilings  having  arched  construction,  and  supports 
it  the  drop  beams  are  too  far  apart  to  keep  the  cable  from 
.agging  considerably.  A  simple  device  is  used  by  the  Free- 
nan-Sweet  Company  of  Chicago  to  avoid  this  difficulty. 
^S   shown   in   the   accompanying    illustration,   the   cable   is 
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DIAGRAM    SHOWING    METHOD    OF    SUPPORTING    CABLES 

upported  at  the  drop  beams  in  the  ordinary  manner.  Be- 
ween  the  drop  beams  and  beneath  the  crest  of  the  arch  a 
able  clamp  is  secured  to  the  cable  and  also  to  a  toggle- 
)oit  which  may  be  shoved  through  a  small  hole  in  the  arch 
ibove.  Tlie  toggle-bolt  is  of  the  collapsible  type,  and  all 
hat  is  necessary  to  install  it  is  to  drill  a  hole  just  large 
■nough  to  allow  the  head  of  the  toggle  to  slip  through,  the 
lolt  being  moved  around  until  the  toggle  opens.  This 
nethod  has  been  found  satisfactory  both  as  to  ease  of  in- 
tailation  and  as  to  the  result  obtained. 


Distribution  Line  Records — I 

By  H.  a.  Holmes 

While  central  stations  are  usually  careful  in  the  keeping 
)f  records  of  their  equipment,  quite  a  few  companies  do 
lot  possess  an  adequate  method  of  keeping  track  of  their 
listribution  lines,  both  underground  and  overhead,  espe- 
;ially  as  regards  the  size  of  lines  and  their  exact  location 
n  ducts  or  on  poles.  The  object  of  the  writer  is  to  out- 
ine  a  system  which  may  easily  be  kept  up  and  which  will 
mable  vital  information  to  be  obtained  immediately.  Maps 
similar  to  those  described  have  been  in  use  by  many  com- 
)anies  for  a  long  time.  For  some  of  the  valuable  features 
•>{  them  the  writer  is  indebted  to  the  Chesapeake  & 
Potomac  Telephone  Company,  of  Washington,  D.  C. ;  for 
others  to  the  Potomac  Electric  Power  Company,  also  of 
^Vashington.  Other  features  of  the  system,  it  is  believed, 
originated  with  the  writer. 

The  basis  of  the  system  lies  in  the  maps  referred  to 
ibove.  A  feature  of  these  maps  is  that  all  streets  except 
hose  necessary  to  identify  the  lines  have  been  omitted. 
This  relieves  the  map  of  considerable  unnecessary  and  con- 
rusing  detail.  This  plan  is  followed  by  the  Chesapeake  & 
Potomac  Telephone  Company.  Another  feature  is  that  in- 
stead of  using  drawing  ink  for  showing  the  various  lines 
■vater  colors  are  used.  These  are  mixed  in  a  small  water- 
rotor  pan  and  used  with  a  ruling  pen  for  lines  or  with  an 
Jrdinary  pen  for  lettering.  When  a  change  is  to  be  made 
1  wet  brush  is  passed  over  the  lines,  thereby  removing 
hem.  Colors  which  will  remove  easily  should  be  chosen 
ind  should  be  mixed  so  that  only  a  faint  line  is  produced, 
ust  heavy  enough  to  be  clear  and  distinct.  The  first  three 
Ikistrations  represent  a  series  of  maps  such  as  are  used  by 
he  Potomac  Electric  Power  Company.  It  should  be  stated 
hat  the  feeders  and  circuits  shown  are  mythical  and  for 
llustration  only.  The  scale  of  the  maps  should  be  made 
,'enerous  so  that  there  will  be  no  crowding  such  as  is  ap- 
parent in  the  illustrations,  which  are  much  reduced. 

Fig.  I  shows  the  high-tension  feeders  from  the  main  sta- 


tion to  substations,  the  lengths  and  sizes  of  the  lines  being 
given  with  such  other  data  as  are  desirable. 

Fig.  2  shows  the  primary  lines  from  substations  and  main 
station  to  the  transformers.  On  this  map  are  indicated  only 
the  poles  and  manholes  where  transformers,  lightning  ar- 
resters, section  switches,  etc.,  are  installed.  Distances  be- 
tween taps  in  manholes  or  on  poles  shown  on  the  drawing 
are  given,  no  allowance  for  the  cable  in  the  manholes  being 
made.  In  the  illustration  distances  are  not  always  written 
directly  on  the  wire  to  which  they  refer  because  of  lack  of 
space.  In  the  map  any  chance  for  confusion  should  be 
eliminated.  Sizes  of  wire  are  also  indicated.  Different 
colors  should  be  used  for  the  lines  from  each  substation. 
Poles  are  indicated  by  a  dot  (dots  on  the  underground 
system,  however,  indicate  taps;  these  dots  have  been 
omitted  from  the  illustrations  because  of  the  small  scale); 
transformers  by  a  circle,  more  than  one  transformer  by 
concentric  circles,  and  manholes  by  a  small  square.  Over- 
head lines  are  dotted.  Underground  lines  are  solid. 
Where  the  greater  part  of  the  system  is  overhead  these 
symbols  should  be  reversed,  and  where  transformers  are 
mounted  on  poles  the  circle  should  surround  the  dot  indi- 
cating the  pole.  Lightning  arresters  are  indicated  by  a 
square  surrounding  the  pole.  Where  a  transformer  bank  is 
fed  from  more  than  one  substation  the  circle  is  made  solid, 
half  one  color  and  half  the  other.  The  number,  make  and 
size  of  the  transformer  are  indicated  consecutively  on  the 
drawing.  Manhole  numbers  have  been  omitted  from  all 
of  the  illustrations,  as  the  illustrations  do  not  have  any 
colors  to  help  in  distinguishing  various  lines  and  figures. 

With  a  direct-current  system  this  series  would  give  the 
feeders  from  the  substations  and  main  stations  to  the  point 
of  attachment  to  the  distributing  mains,  which  is  indicated 
by  a  solid  circle.  The  same  procedure  is  followed  as  above 
when  one  distribution  main  is  fed  from  two  substations. 

Fig-  3  represents  a  series  of  maps  of  various  districts 
showing  the  secondary  distribution,  the  manholes  and  pole 
location.  For  direct-current  systems  this  series  shows  the 
distribution  mains  from  the  point  where  the  feeder  con- 
nects. The  wire  sizes  should  be  shown  as  in  Figs,  i  and  2. 
They  have  been  omitted  in  the  illustration  because  of  the 
work  involved  in  selecting  sizes  which  would  not  seem 
ridiculous.  When  colors  are  used  the  lines  from  various 
substations  can  be  easily  distinguished. 
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FIG.     I HIGH-TENSION     FEEDERS    TO    SUBSTATIONS 

Fig.  4  represents  a  series  of  individual  maps  for  each 
primarj'  or  feeder  and  the  secondary  or  distributing  mains 
from  that  primary  or  feeder.  All  manholes  and  poles  on  the 
circuit  and  their  numbers  are  shown  and  the  distances 
between  manholes  given.  Some  companies  might  wish  to 
have  the  data  represented  on  these  drawings  Figs,  i  to  4 
tabulated   in   a   book.     Instead   of   this,   the   use   of  cards 
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FIG.    2— PRIMARY    I.IXES    TO   TRANSFORMERS 
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FIG.   3 — MAP   OF   SECONDARY   LINES,   SHOWING    MANHOLES   AND  POLES 
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s  suggested.  The  writer  prefers  the  map  method.  Wire 
sizes  should  be  shown,  although  they  have  been  omitted 
from  the  drawing  for  the  same  reason  as  in  Fig.  3. 

Fig.  5  represents  a  series  of  drawings  of  the  duct  Hnes 
ind  connections,  prepared  at  the  time  of  installation.  These 
should  give  the  location  of  the  duct  line  in  the  street,  the 
elevation  of  the  street  and   the   depth   of  the  top  of  the 
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luct  below  the  surface  or  cover,  denoted  by  c;  location  of 
nanholes,  handholes  and  their  size  (if  not  standard),  and 
;ervice  connections  to  buildings. 

Service  connections  have  been  omitted  from  the  illus- 
ration.  In  this  series  there  would  also  be  included  any 
Irawings  of  standard  and  special  manholes  and  handholes 
•equired.  For  these  drawings  it  is  recommended  that 
;tandard  sizes  be  chosen,  each  an  even  multiple  of  the  next 
;maller  size  and  each  having  a  type  letter  besides  being 
lumbered  serially.  A  card  index  should  be  provided  and 
he  drawings  filed  by  street  name  or  number.  Drawings 
)f  any  particular  service  should  be  filed  under  the  number 
i)f  that  building  also.      For   instance,   if   Drawing   C    1431 
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FIG.   5 DUCT  LINES   AND  CONNECTIONS 


;5hows  the  portion  of  D,  E,  F  and  G  Streets  between  Sev- 
enth and  Tenth  Streets,  the  following  cards  should  then  be 
irepared  to  index  this  drawing:  D  Street  between  Sev- 
enth and  Tenth  Streets,  Drawing  C  1431 ;  E  Street  between 
Seventh  and  Tenth  Streets,  Drawing  C  1431 ;  F  Street  be- 
ween  Seventh  and  Tenth  Streets,  Drawing  C  1431 ;  G 
Street  between    Seventh   and   Tenth    Streets,   Drawing   C 


1431;  Seventh  Street  between  D  and  G  Streets,  Drawing 
C  1431 ;  Eighth  Street  between  D  and  G  Streets,  Draw- 
ing C  143 1 ;  Ninth  Street,  between  D  and  G  Streets, 
Drawing  C  1431 ;  Tenth  Street  between  D  and  G  Streets, 
Drawing  C  143 1. 

From  these  cards  the  proper  drawings  can  readily  be 
located.  This  method  of  filing  drawings  is  in  use  by  the 
Chesapeake  &  Potomac  Telephone  Company. 

A  continuation  of  this  article,  with  illustrations  of  the 
card  system  of  records,  will  appear  in  a  subsequent  issue. 


Recent  Telephone  Patents 

A  high-powered  transmitter  has  been  patented  by  Mr. 
R.  S.  M.  Mitchell,  of  Syracuse,  N.  Y.  Instead  of  the  usual 
granular  microphone  button  he  has  provided  spiral  cylin- 
ders of  carbon  or  other  suitable  material.  These  are  sym- 
metrically placed  within  a  cylindrical  box.  A  circular 
diaphragm  closes  the  face  of  the  box.  A  stud  is  attached 
to  the  diaphragm  and  from  it  a  lever  extends  to  each  of  the 
carbon  cylinders.  Spring  fulcrums  are  attached  to  the 
levers  at  suitable  positions  between  the  central  stud  and 
the  cylinders.  As  the  convolutions  of  the  cylinders  close 
the  resistance  becomes  rapidly  lessened. 

Mr.  M.  Weil,  of  New  York  City,  has  termed  his  inven- 
tion a  telephone  muffler.  It  consists  of  a  hood  attachment 
adapted  to  clamp  over  the  face  of  the  transmitter  in  such 
a  way  as  to  inclose  the  mouthpiece.  The  front  of  the  hood 
is  shaped  so  that  the  edge  will  conform  to  the  contour 
of  the  face  of  the  user,  the  lips  of  the  user  being  within 
the  lips  of  the  hood.  The  novelty  in  this  muffler  lies  in 
using  double  walls  for  the  hood,  the  space  between  the  walls 
being  exhausted  sufficiently  to  serve  as  a  non-conductor  of 
sound. 

Messrs.  A.  B.  Allen  and  Leonard  Day,  of  New  York 
City,  have  designed  and  patented  a  desk-stand  set  with  a 
view  to  its  being  readily  made  ornate.  This  desk  stand 
has  no  hook  switch  of  the  usual  type  but  instead  carries 
a  plate  surmounting  the  circular  base  upon  which  the  re- 
ceiver is  to  be  laid  when  not  in  use.  The  weight  of  the 
receiver  causes  a  depression  of  the  plate  and  thereby 
operates  the  switch  contacts. 


Letter  to  the  Editors 

A  Step  Toward  the  Metric  System 

To  the  Editors  of  the  Electrical  World: 

Sirs: — It  may  be  of  interest  to  your  readers  to  learn 
that  the  unit  of  length  for  all  electrical  measurements  now 
made  in  the  factory  of  the  Simplex  Wire  &  Cable  Com- 
pany is  1000  ft.,  which  since  May  14,  1913,  has  been  sub- 
stituted for  the  earlier  unit,  5280  ft. — the  mile.  Since  the 
date  mentioned  insulation  resistance  has  been  measured  in 
megohms  per  1000  ft. ;  conductor  resistance  in  ohms  per 
1000  ft.;  capacity  in  microfarads  per  1000  ft.,  and  in- 
ductance in  henrys  per  looo  ft. 

The  change  in  the  unit  of  length  will  save  much  time  in 
making  calculations,  of  which  about  1000  are  required  in 
the  factory  daily.  The  change  is  on  the  lines  of  simplicity 
and  efficiency,  and  there  is  apparently  nothing  but  inertia 
to  prevent  its  adoption. 

It  is  worthy  of  note  that  an  error  of  less  than  6  per  cent 
is  involved  when  the  values  for  the  mile  length  are  mul- 
tiplied or  divided  by  five  to  obtain  the  values  for  the  1000- 
ft.  length.  For  insulation  resistance,  at  least,  the  error  is 
well  within  the  limits  of  manufacture. 

Everett  Morss, 

Boston,  ^lass.  Presided  Simplex  Wire  &  Cable  Company. 
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A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects— Questions  and  Answers 


A  Battery-Conserving  Vehicle  Transmission  System 

The  Crompton  "electric  valve"  for  controlling  the  dis- 
charge rate  of  vehicle  batteries  to  a  predetermined  maxi- 
mum accomplishes  three  results : 

Firstly,  the  life  of  the  battery  is  increased,  resulting  in 
lower  upkeep  and  more  uniform  reliability;  secondly,  the 
battery  will  give  its  maximum  output  of  work,  and,  thirdly, 
a  reduction  in  weight  can  be  gained  for  any  required  service 
conditions  as  compared  with  the  weight  of  a  straight- 
battery  equipment. 

The  so-called  "electric  valve"  as  described  by  Messrs. 
W.  H.  Watson  and  R.  J.  Mitchell  before  the  British  Munici- 
pal Electrical  Association,  London,  is  really  a  special  form 
of  dynamotor  which  operates  in  connection  with  a  com- 
pound-wound motor,  the  field  of  which  is  designed  to 
strengthen  up  as  the  motor  speed  falls.  The  torque-speed 
characteristic  of  this  machine  is  of  the  same  form  as  that 
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of  a  series  motor;  hence,  a  heavy  current  at  low  voltage  can 
be  used  to  maximum  advantage  at  starting,  a  feature  essen- 
tial for  rapid  acceleration  and  which  makes  regenerative 
speed  control  of  the  car  a  successful  possibility. 

Referring  to  the  diagram,  the  machine  i,  2  has  really 
two  functions — one  being  that  of  a  motor  across  the  battery 
terminals,  the  other  that  of  a  dynamo  connected  in  series 
with  the  motor  3,  which  can  thus  receive  a  maximum 
voltage  equal  to  the  dynamo  voltage  plus  the  battery  volt- 
age. In  this  design  the  limit  of  maximum  voltage  across 
motor  3  is  twice  the  battery  voltage.  The  motor  part  of 
I,  2  is  e.xcited  at  constant  potential  by  a  shunt  coil  across 
the  battery  terminals.  The  excitation  of  the  dynamo  part  is 
provided  by  coil  8,  which  is  in  series  with  a  reversible  regu- 
lator 5  and  the  battery,  so  that  it  is  thus  possible  to  vary  the 
'  excitation  due  to  this  coil  between  wide  limits.  Thus,  with 
the  battery  voltage  opposing  dynamo  voltage,  the  field  would 
be  full  negative,  while  when  the  battery  and  dynamo  volt- 
ages are  added  the  field  would  be  full  positive.  The  control- 
ler arm  will  therefore  on  one  side  cause  the  dynamo  voltage 


to  be  added,  and  on  the  other  side  subtracted,  from  the  volt 
age  due  to  the  battery.  The  dynamo  is  also  provided  with  ; 
coil  4,  in  series  with  the  motor  3,  and  opposing  coil  8  whei 
motor  3  is  taking  energy  from  the  dynamo. 

The  excitation  of  the  motor  3  is  effected  by  two  shun 
coils,  one,  7,  being  across  the  battery,  while  the  other,  6,  i 
across  the  dynamo  2.  These  coils  are  so  arranged  that  dur 
ing  starting  and  subsequent  acceleration  the  field  of  moto 
3  is  due  almost  entirely  to  coil  7.  As  speed  increases  th' 
field  due  to  coil  6  increases,  and  thus  opposes  winding  7 
the  field  finally  attaining  a  value  which  is  the  difference  be 
tween  the  stronger  field  induced  by  coil  7  and  that  inducei 
by  6.  Thus  when  decelerating,  due  to  increase  of  load  oi 
motor  3,  the  field  of  the  dynamo  will  be  weakened,  due  ti 
the  increase  of  current  in  series  coils  4.  This  will  caus- 
an  automatic  limitation  of  the  current  possible  to  be  takei 
from  the  dynamo,  since,  at  the  same  time,  the  voltage  acros 
coil  6  will  be  reduced,  thus  strengthening  the  motor  3  fieh 
owing  to  the  difference  between  the  excitation  from  wind 
ings  7  and  6  becoming  greater.  But  with  a  stronger  fiel< 
the  torque  of  motor  3  increases,  while  speed  tends  to  de 
crease,  due  to  the  fall  in  voltage  across  the  dynamo  occa 
sioned  by  a  heavier  current  in  winding  4.  The  motor  . 
is  designed  to  deliver  a  torque  nearly  proportional  to  thi 
square  of  the  current;  thus  a  quick  start  can  be  made  fron 
standstill  involving  a  current  only  2.5  times  normal  curren 
for  level  running.  The  resistance  losses  are  therefore  low 
An  average  acceleration  of  4.5  ft.  per  second  is  obtainabli 
under  normal  level  nmning  conditions. 

The  operation  of  the  system  will  be  clearer  if  a  sequenci 
of  operations  be  followed  in  detail  as  they  would  occur  01 
the  road.  When  the  vehicle — in  this  case  a  thirty-four 
passenger  bus — is  at  rest  the  reversible  controller  will  b( 
in  the  position  a  b,  so  that  there  is  full  negative  excitatior 
of  machine  2.  Current  having  been  turned  on  to  machim 
1.  the  controller  is  now  turned  toward  the  side  correspond- 
ing to  full  positive  field  on  machine  2,  say  to  the  left.  .As- 
suming the  torque  on  the  motor  to  be  sufficient  to  move  th< 
bus  and  that  the  controller  handle  be  not  touched,  the  cur- 
rent flowing  in  coil  4  will  reduce  the  field  of  2.  hence  it^ 
voltage  will  fall  and  the  strength  of  motor  3  field  will  in 
crease,  thus  tending  to  slow  up  the  motor.  Maanwhile 
however,  the  bus  is  accelerating  and  will  continue  to  do  sc 
imtil  uniform  speed  is  attained.  A  further  movement  of  the 
controller  handle  increases  the  field  due  to  winding  8.  thus 
allowing  more  current  to  flow  through  the  motor  3,  anc 
weakening  its  field  because  of  the  increased  current  through 
the  winding  6.  Finally  the  motor  is  rotating  at  maximuir 
speed  for  the  particular  conditions.  The  action  of  brakin? 
the  bus  is  achieved  by  reversing  the  handle  of  controller  5 
This  has  the  effect  of  reducing  the  voltage  of  the  dynarac 
to  a  point  lower  than  the  back  emf  of  the  motor  3.  Hence 
current  flows  back  into  the  battery.  The  amount  of  thi; 
regenerative  changing  current  is  regulated  automaticath 
by  the  field  coil  4,  which  increases  the  value  of  the  back 
emf  of  the  machine  2.  thus  preventing  the  possibility  oi 
doing  damage. 

Obviously  the  chief  part  of  the  driver's  work  is  simply  tc 
press  a  single  pedal,  which  controls  speed  and  braking  a; 
already  noted.  It  would  be  possible  to  drive  without  usinf 
a  mechanical  brake;  in  fact,  recourse  to  a  brake  other  thar 
electrical  is  necessary  only  in  an  emergency.     By  suitabh 
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propertioning  the  resistance  of  5  a  small  negative  current 
is  caused  to  circulate  in  the  driving  motor  3,  giving  the 
armature  a  slight  torque  in  the  reverse  direction.  This 
useful  property  enables  the  Crompton  'bus  to  stand  on  a 
hill  with  a  "backward"  declinity  of  i  in  28. 

Experiments  made  recently  in  London  streets  under 
similar  conditions  to  those  existent  in  practice  showed  that 
over  a  city  route  of  11  miles  17  per  cent  of  the  battery 
energy  withdrawn  was  returned  to  the  cells  owing  to  the  re- 
generative action  of  braking- — mainly  on  account  of  the 
numerous  traffic  stoppages. 


Method  of  Locating  Grounds  in  Armatures 

It  is  often  very  difficult  to  locate  a  low-resistance  or  "dead 
ground"  in  a  low-voltage  armature  owing  to  the  very  low 
resistance  of  the  windings  themselves.  In  such  cases,  how- 
ever, the  following  method  can  be  employed  with  very  good 
success : 

First,  short-circuit  all  commutator  bars  by  winding  sev- 
eral turns  of  bare  copper  wire  around  them ;  then  apply  a 
source  of  energy,  direct  current  preferred,  to  the  commu- 
tator and  shaft.  The  voltage  to  be  used  depends  upon  the 
resistance  of  the  "ground." 

This  produces  a  circuit  from  the  commutator  through  the 
grounded  coil  to  the  ground  and  out  through  the  shaft,  thus 
setting  up  a  field  around  the  conductors  in  this  coil.  By 
applying  a  small  piece  of  iron  to  the  surface  of  the  arma- 
ture core  and  gradually  moving  it  around,  one  can  readily 
locate  the  grounded  coil  by  means  of  its  field,  which  attracts 
the  iron. 

The  same  method  can  also  be  applied  to  alternating- 
current  apparatus,  although  not  quite  so  readily.  For  ex- 
ample, in  the  case  of  a  three-phase,  single-circuit,  Y-con- 
nected  armature,  first  disconnect  the  Y,  splitting  the  wind- 
ing up  into  three  separate  circuits.  Then  test  out  each 
circuit  with  a  magneto  or  some  similar  source  with  which 
the  ground  can  be  located. 

Next  apply  a  current  to  one  end  of  the  grounded  circuit 
and  to  the  shaft.  Assume  that  there  are  twelve  coils  in  this 
circuit,  coil  No.  7  being  the  grounded  coil,  while  coil  No.  i 
is  connected  to  the  line  as  shown  in  the  accompanying 
sketch. 

There  will  then  be  a  circuit  through  coils  Nos.  i,  2,  3,  4, 
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5,  6  and  7  which  can  be  readily  detected  with  a  piece  of 
iron  as  previously  explained,  while  coils  Nos.  8,  9,  10,  11 
and  12  are  dead. 

It  is  then,  of  course,  obvious  that  if  coils  I,  2,  3,  4,  5,  6 
and  7  carry  a  current  while  coils  8,  9,  10,  11  and  12  carry 
no  current,  the  ground  must  be  in  some  section  of  coil  No. 
7,  the  circuit  being  completed  at  this  point. 


Cutting  Substation  Coal  Bills 

An  effective  method  of  cutting  down  coal  bills  and  also 
providing  for  the  comfort  of  the  operating  staff  in  the 
winter  season  is  shown  in  the  accompanying  photograph. 
The  scheme  consists  of  installing  a  5-ft.  by  6-ft.  portable 
tin  house  in  the  main  substation  transformer  room,  the 
house  forming  a  convenient  little  office  where  all  the  tele- 
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phone  and  clerical  work  which   is  necessary  can   be  per- 
formed. 

This  "house  within  a  house"  contains  a  desk,  two  chairs, 
two  telephones,  a  330-watt  home-made  electric  heater,  side 
door,  front  and  rear  windows;  has  a  i^-in.  slate  floor,  and 
stands  upon  six  13,000-volt  insulators  6  in.  above  the  main 
operating-room  floor.  It  faces  the  switchboard  and  the 
general  indicators  of  the  instruments  can  be  seen  from  the 
interior.  The  substation  contains  six  transformers  of  9000- 
kw  combined  rating  and  is  steam-heated  in  very  cold 
weather;  but  throughout  the  greater  part  of  the  year  the 
use  of  the  small  electric  heater  in  the  portable  office,  where 
work  is  done  seated,  is  sufficient  to  maintain  comfortable 
conditions  for  the  operators  and  at  far  less  cost  than  by 
the  usual  coal-heating  method. 


Meaning:  of  Kilovolt-Ampere  and  Kilowatt 

Will  you  kindly  give  a  short  concise  definition  of  the  term  kilovolt-am- 
pere  and  explain  its  relation  to  the  similar  term  kilowatt?  J.  B.  C. 

As  its  name  implies,  the  kilovolt-ampere,  abbreviated 
kva,  is  the  product  of  volts  times  1000,  times  amperes,  the 
word  kilovolt  meaning  1000  volts.  The  term  kilowatt,  ab- 
breviated kw,  in  alternating-current  practice  is  under- 
stood to  mean  volts  times  1000.  times  amperes,  times  power- 
factor.  Hence  a  machine  might  have  all  or  any  one  of  the 
following  ratings  on  its  name  plate  and  still  be  correctly 
rated:  200  kva;  200  kw  at  unity  power-factor;  160  kw  at 
80  per  cent  power-factor,  and  so  on.  Thus  it  will  be  seen 
that  the  advantage  of  rating  a  dynamo-electric  machine  in 
kva  instead  of  kw  lies  in  the  fact  that  a  kva  rating  tells 
what  load  the  machine  will  carry  under  all  conditions, 
whereas  if  a  kw  rating  is  given,  other  facts  must  be  stated 
before  it  will  be  known  what  the  machine  will  be  able  to 
do  under  all  conditions  of  load  and  power-factor. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in    the   Periodical   Electrical    Press    of  the   World 


Generators,  Motors  and  Transformers 
High-Sf'ccd  ucncroiots. — Maurice  Leblanc. — The  con- 
ilusion  of  his  illustrated  article  on  the  design  of  direct- 
urrent  generators  for  very  high  speed.  The  general  con- 
truction  of  the  machine  is  outlined  with  the  aid  of  dia- 
jraiiis.  Its  theory  is  g^ven  with  special  reference  to  self- 
:.\citation  and  the  possibihty  of  producing  currents  of 
iny  desired  frequency. — La  Lumicrc  Elcc,  July  19.  1913. 
Tlirce-Pliasc  Cotniiiutator  Motors. — RuDExnERo. — .\  paper 
llustrated  by  diagrams  presented  before  the  Leipzig  Elec- 
rical  Society.  The  author  describes  the  different  types 
if  three-phase  commutator  motors,  gives  the  circular 
liagram  and  discusses  cascade  connections. — Elck.  Zcit., 
uly  10,  1913. 

ifcrciiry-J'apor  Converters.' — Maurice  Leblanc. — The 
uthor  first  deals  with  the  principle  of  mercury-vapor  con- 
erters  and  their  capacity  and  efficiency.  He  next  takes 
ip  the  question  of  the  operation  of  this  apparatus  from 
he  theoretical  side  and  describes  the  uses  of  the  con- 
eter.  Metal  converters  are  briefly  mentioned — London 
lUctrician.  July   18.   1913. 

Lamps  and  Lighting 

£t\i/>o»'a/i<J»  Temperature  of  Carbon  in  the  Arc  Lamp. — 
-UMMER. — An  abstract  of  a  paper  read  before  the  German 
Uuminating  Engineering  Society.  If  the  carbon  in  the  arc 
amp  has  a  temperature  of  evaporation,  the  temperature  of 
he  carbon  must  be  independent  of  the  arc  length  and  of  the 
urrent,  but  must  change  with  the  atmospheric  pressure  like 
he  evaporation  temperature  of  any  substance.  From  tests 
nade  by  the  author  it  appears  that  the  temperature  is  in- 
lependent  of  the  current  (the  variation  being  less  than  i 
)er  cent  if  the  current  is  varied  between  6  amp  and  60 
impL  Further,  the  temperature  of  the  positive  crater  de- 
reases  from  4000  deg.  absolute  temperature  to  3800  deg. 
f  the  pressure  is  reduced  from  i  atmosphere  to  0.25  at- 
nosphere.  This  seems  to  prove  conclusively  that  the 
itraosphere  of  the  crater  is  really  the  boiling  temperature 
if  carbon.  The  tests  are  to  be  repeated  and  extended  to 
ligher  pressures  up  to  30  atmospheres.  The  negative  crater 
las  in  general  a  lower  temperature  than  the  positive  crater. 
^  peculiar  phenomenon  is  that  the  positive  crater  seems  to 
legin  to  boil  at  pressures  below  .itmosphere.  The  whole 
urface  gives  the  impression  of  a  boiling  film  of  liquid. 
Phis  "liquid"  condition  begins  at  the  pressure  of  0.666  at- 
nosphere  and  appears  to  disappear  again  at  a  pressure  of 
"^^3  atmosphere.  This  is  to  be  further  investigated. — 
'our.  f.  Gashel.   u.   fi'asser:'ers.  July   12,    1913. 

Arcs  and  Electrodes. — S.  H.  Ri.ake  axd  L.  H.  Couchev. 
—Electric  arcs  are  of  two  kinds,  those  that  owe  their 
ight-giving  properties  to  incandescence  of  the  electrodes 
md  those  that  give  light  by  reason  of  the  luminosity  of 
heir  arc  streams.  Under  the  heading  of  the  first  conic 
he  old  open  and  inclosed  carbon  arc  lamps  of  both  the 
lirect-currcnt  and  alternating-current  types,  while  classi- 
ied  under  the  latter  are  the  mercury-vapor  and  the  mod- 
;m  "luminous"  and  flame-arc  lamps.  The  distinction  be- 
ween  the  last  two  lies  almost  wholly  in  the  manner  in 
vhich  the  light-giving  material  is  introduced  into  the  arc 
tream,  whether  by  electro-conduction  or  by  heat  evapo- 
■ation.  Equally  difficult  with  determining  the  proper  sub- 
;tance  to  use   for  the  light-giving  elements   or  designing 


the  lamp  mechanism  has  been  the  production  of  satisfac- 
tory electrodes,  even  for  the  original  open  carbon  lamps. 
The  electrodes  that  were  suitable  for  the  open  arc  were 
too  impure  and  imperfectly  formed  for  the  inclosed  lamp, 
and  so  it  has  been  in  each  instance  of  the  development  of 
a  new  arc,  new  substance  for  the  electrodes,  new  struc- 
ture,  new    diameter   and   length. — Gen.    Elec.    Rev.,   July, 

1913- 

Boron-Tungsten  Compound  for  Filaments. — A  note  on 
a  recent  British  patent  (Xo.  3525,  1913)  of  F.  Hansen 
and  W.  F.  Mohr.  Tungstic  trioxide  is  saturated  with  .1 
solution  of  boric  acid  and  then  dried  and  heated  in  a 
neutral  atmosphere.  It  is  next  mixed  with  zinc  powder 
and  reduced  by  heat.  The  zinc  is  removed  by  hydro- 
chloric acid  and  the  residue  thoroughly  washed. — London 
Elect.  Eng'ing,  July  7,   1913. 

Electric  Light  as  a  Luxury. — E.  Schneider. — The 
author  protests  against  the  statement  of  L.  Mantius  to 
the  effect  that  electric  light  is  a  luxury.  That  this  is  not 
true  is  proved  by  the  number  of  electric  lamps  in  existence 
in  Germany  (68.000,000  electric  lamps  against  25,800,000 
gas  lamps  and  23,000.000  kerosene  lamps)  and  by  the  rapid 
rate  of  increase  of  the  use  of  electric  light.  Under  the 
usual  conditions  kerosene  light  costs  about  twice  as  much 
as  electric  light.  The  author  deplores  that  not  all  houses, 
residences  and  flats  in  the  district  of  an  electric  station 
are  connected  to  the  station  just  as  all  of  them  are  con- 
nected   to    the    water    department. — Elek.    Zcit..    July    10, 

1913- 

Causes  of  Voltage  Variation  in  the  Operation  of  Light- 
ing Systems. — J,  J.  Sullivan. — The  maximum  degree  of 
satisfactorv-  service  is  obtained  from  a  lamp  when  it  is 
burned  at  its  highest  efficiency,  and  for  this  condition  an 
unvarying  "label"  voltage  is  the  principal  requirement 
The  author  states  briefly  the  causes  of  unsatisfactory 
voltage  supply  and  points  out  where  in  the  system,  from 
generator  to  lamp,  the  sources  of  trouble  occur. — Gen. 
Elec.  Rev.,  .\ugust,  1913. 

Lamp  Laboratory. — E.  P.  Hyde. — A  Franklin  Institute 
paper  giving  a  resume  of  the  activities  of  the  physical 
laboratory  of  the  National  Electric  Lamp  Association  in 
the  development  of  the  modern  science  of  illumination. — 
Jour.  Franklin  Inst..  July,   1913. 

^^otor-Cyclc  Lighting. — The  author  states  that  when  a 
suitable  battery  and  electric  lamp  are  available  the  electric- 
lighting  outfit  for  motorcycles  is  more  desirable  than  the 
gas  equipments  now  in  use,  with  respect  to  weight,  ci:  "■  'i- 
sions.  simplicity.  con\-enience  and  illumination. — Geti  /  ' 
/?i-f..  .August.   1913. 

Generation,  Transmission  and  Distribution 
Compensation  Induction  Coils  in  High-Tension  Cob.,  — 
J.  KuHLE. — .\n  article  illustrated  by  diagrams  discu--  i:; 
the  compensation  of  the  charging  currents  in  high-tcr.  -  i' 
cables  by  means  of  induction  coils  connected  in  p.ir  '  u 
In  order  to  obtain  an  efficiency  of  transmission  as  high  a^ 
possible  it  is  most  important  to  arrange  the  induction  at 
the  proper  places  in  the  cable  and  to  dimension  them  cor- 
rectly. It  is  shown  that  even  for  trie  longest  cable  lines 
now  in  use  one  or  two  induction  coils  are  sufficient.  With 
a  strongly  inductive  load  the  parallel  connection  of  in- 
duction  coils   permits,   of  course,   only   small    advantages. 
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if  any.  A  detailed  numerical  example  is  given,  the  re- 
sults being  shown  in  three  diagrams.  Finally,  the  author 
shows  how  the  use  of  special  induction  coils  may  be 
avoided  if  the  magnetization  current  of  the  transformers 
connected  to  the  cable  line  be  artificially  increased. — Elek. 
Zeit.,  June  26,  1913. 

Distribution  Networks. — G.  Klingenberg. — The  conclu- 
sion of  his  very  long  paper  presented  before  the  German 
Association  of  Electrical  Engineers  on  the  distribution 
of  electric  energy  over  extended  districts.  In  the  present 
instalment  the  determinaton  of  the  best  distance  between 
poles  is  discussed  and  the  results  are  given  in  various  dia- 
grams and  tables  both  for  copper  and  aluminum  conductors. 
—Elck.  Zcit.,  July  17,   1913. 

Inductance  and  Capacities  of  Thrce-Phase  Transmis- 
sion Lines'., — Louis  Cohen. — A  mathematical  paper  on 
the  determination  of  the  inductance  and  capacity  of  three- 
phase  transmission  lines  for  any  spacings  between  wires 
and  any  voltage  distribution  on  the  lines. — London  Elec- 
trician, July   18,   1913. 

Supplying  Energy  to  Isolated  Consumers  from  Trans- 
mission Lines  of  Moderate  Voltage. — E.  B.  Merriam. — The 
author  deals  first  with  the  reasons  underlying  the  present- 
day  demand  for  cheap  and  reliable  substation  apparatus 
for  connecting  up  the  isolated  consumer  with  the  central- 
station  system.  Then,  with  seven  outline  drawings,  the 
author  presents  a  specification  of  the  pole  or  tower  struc- 
tures for  distributing  various  quantities  of  energy  at  given 
voltages  from  the  main  line  to  the  consumer,  and  after- 
ward deals  with  the  different  parts  of  the  equipment  mak- 
ing up  these  outfits.  The  latter  part  of  the  article  de- 
scribes and  illustrates  a  number  of  installations  of  this 
character  in  successful  operation. — Gen.  Elec.  Rev., 
August,   1913. 

Electric  Poiver  in  Sugar  Manufacture. — P.  S.  Smith. — 
The  author  outlines  the  processes  followed  in  the  modern 
"central"  for  the  production  of  refined  sugar  from  the 
raw  cane  and  lays  stress  on  the  imperative  demands  for 
the  most  efficient  form  of  mechanical  operation  conse- 
quent upon  the  rising  cost  of  producing  raw  sugar  and 
the  decreasing  price  at  which  the  finished  product  can  be 
sold.  In  meeting  the  demand,  the  system  which  will  win 
out  is  the  one  in  which  the  fuel  bill  for  the  power  plant 
is  cut  down  to  the  minimum,  and  this  viewpoint  puts  the 
electric  system  in  its  most  favorable  light,  as  it  should  be 
possible  to  raise  all  the  steam  for  a  good  turbo-electric 
station  from  the  refuse  cane  which  is  a  by-product  of  the 
mill.  For  the  rest  the  article  deals  succinctly  with  the 
suitability  of  the  electric  drive  for  operating  the  various 
machines  in  the  mills. — Gen.  Elec.  Rev.,  August,   1913. 

Traction 

Automatic    Block    Signals. — O.    Wehland. — An    article, 
illustrated  by  diagrams,  on  the  automatic  block-signal  sys- 
tems and   its   application   on  the   Berlin   elevated    railways 
which  are  to  be  electrified. — Elek.  Zcit.,  July  17,  1913. 
Installations,  Systems  and  Appliances 

Wurttemberg. — H.  Klaiber. — In  Wiirttemberg  the  gov- 
ernment carried  out  in  191 1  an  investigation  of  the  money 
value  of  all  electric  installations,  including  private  plants. 
The  author  describes  the  method  by  which  the  govern- 
ment proceeded  and  by  which  missing  data  not  replied  to 
in  the  official  inquiry  were  obtained.  The  value  of  all 
electric  distribution  systems  and  installations  in  Wiirttem- 
berg (excluding  house  installations)  is  $28,000,000. — 
Elek.  Zeit.,  July,   1913. 

.  Transformers  for  Induction-Motor  Load. — J.  L.  Moon. 
—An  article  giving  rules  and  tabulated  data  for  determin- 
mg  approximately  the  size  of  transformer  which  must  be 
used  for  taking  care  of  an  induction-motor  load  of  given 
voltage  and  horse-power.  The  latter  section  specifies  and 
illustrates  the  wiring  connections  of  transformers  and 
motors  which  are  followed  in  cases  likely  to  be  met  with 


in  practice  for  connecting  induction  motors  to  two-phase 
and  three-phase  systems. — Gen.  Elec.  Rev.,  July,   1913. 

European  and  American  Practice  in  Lightning  Arresters. 
— E.  E.  F.  Creighton. — Practice  in  lightning  arresters  in 
Europe  and  America  has  developed  along  somewhat  dif- 
ferent lines.  In  America  some  of  the  European  practice 
has  been  used.  In  Europe  a  considerable  number  of  ar- 
resters, especially  of  the  aluminum-cell  type,  have  been 
installed,  some  of  which  have  been  built  in  America  and 
others  in  Europe — probably  most  of  them  in  Europe.  The 
aluminum  arrester  was  developed  entirely  in  America  by 
the  author.  Its  success  depends  much  on  the  care  in  manu- 
facture, especially  if  charging  resistors  are  not  used.  The 
same  degree  of  satisfaction  has  not  been  found  in  Europe 
as  in  America,  and  this  has  apparently  produced  there  a 
wave  of  preference  for  the  resistor  type  of  arrester.  The 
object  of  the  present  paper  is  to  compare  the  several  forms 
of  arresters  that  are  used  in  Europe  and  not  in  America. — 
Gen.  Elec.  Rev.,  August,  1913. 

Passenger  Elevator. — E.  F.  Tweedy. — The  author  first 
outlines  the  development  of  all  the  successful  types  of 
passenger  elevator,  namely,  steam,  hydraulic  (water-bal- 
ance, vertical  and  horizontal  cylinder),  electric  (single  and 
variable  speed),  and  drum  and  traction  suspensions.  The 
merits  and  demerits  of  each  type  of  drive  and  suspension 
are  discussed.  Curves  are  included  which  show  the  effect 
upon  energy  consumption  of  different  counter-weighting, 
the  schedule  relation  between  number  of  stories  and  linear 
speed  of  travel,  and  the  difference  in  the  time  character- 
istic of  two  classes  of  traffic.  A  two-page  tabulation 
gives  complete  data  of  representative  installations.  The 
second  part  of  the  article  explains  the  method  of  arriving 
at  the  number  and  size  of  elevators  necessary  to  fulfil  the 
given  requirements  of  a  proposed  building,  use  being  made 
of  a  curve  chart  which  practically  eliminates  all  compu- 
tation. In  conclusion,  the  construction  and  operation  of 
the  automatic  signal-lamp  system  are  described  in  detail. — 
Gen.  Elec.  Rev.,  July,   1913. 

Electric  Cooking. — W.  Schulz. — An  illustrated  article 
on  electric  cooking  on  a  large  scale  which  describes  the  elec- 
tric kitchen  of  the  North-German  Lloyd  company  in  Bre- 
men and  the  apparatus  used  in  it.  The  kitchen  supplies 
lunch  for  the  500  employees.  The  buildings  are  electrically 
lighted,  and  electricity  is  also  used  for  various  purposes, 
but  the  load  during  the  day  is  low  so  that  the  energy  used 
in  the  kitchen  may  be  figured  simply  as  the  cost  of  the 
fuel,  that  is,  from  0.5  cent  to  0.75  cent  per  kw-hr.  The 
total  rating  of  kitchen  apparatus  is  194  kw.  The  aver- 
age power  consumption  in  the  kitchen  is  from  40  kw  to 
60  kw. — Elek.  Zeit..  July  17,  1913. 

Mechanical  Refrigeration. — E.  T.  Tweedy. — An  article 
on  mechanical  refrigeration  from  a  central-station  point  of 
view,  with  reference  to  ice-cream  making,  cold  storage  of 
furs  and  fabrics,  and  ice-making. — Gen.  Elec.  Rev.,  August, 

1913- 

Wires,  Wirinp  and  Conduits 

Cable  Construction. — C.  J.  Beaver. — An  illustrated  article 
pointing  out  the  very  high  electrical  and  mechanical  factors 
of  safety  in  vulcanized  bitumen  mining  cables. — -London 
Electrician,  July  18,  1913. 

Electrophysics  and  Magnetism 

Electric  Field  Distribution. — W.  S.  Franklin. — A  dis- 
cussion of  C.  Fortescue's  A.  I.  E.  E.  paper  on  insulation 
problems,  with  a  simple  demonstration  of  some  fundamental 
principles  of  electrostatic  theory.  The  author  explains  the 
method  of  electric  images,  discusses  the  possibility  of  pro- 
ducing any  desired  field  distribution  in  a  region  by  the 
creation  of  proper  potential  values  everywhere  over  the 
boundary  of  the  region  and  explains  it  by  examples.  He 
then  discusses  the  modification  of  a  uniform  electric  field 
by  a  cylindrical  conductor.  He  thinks  the  word  "potential" 
is  an  obsession  and  prefers  the  ideas  of  field,  strength  and 
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lilies    of    force    as    hciii.u;    more    distinctly    physical. — Jour, 
l-raiikliii  Inst.,  July,  HJI3- 

Units,  Measurements,  and  Instruments 
Combined  Kiloi<jalt-Hour  and  Dcnwnd  Meter. — An  illus- 
trated description  nf  a  meter  which  has  been  designed  to 
enable  central-station  engineers  to  charge  consumers,  par- 
ticularly motor  users,  on  a  load-factor  basis,  the  load  re- 
corded being  an  average  load  taken  over  fifteen,  thirty  or 
sixty  minutes.  Thus,  in  addition  to  the  ordinary  unit  dials, 
there  is  a  load  pointer  moving  over  a  divided  scale  of  300 
deg.  The  diagrams  (Figs,  i,  2  and  3)  refer  to  a  three 
phase  three-wire  meter;  Fig.  3  is  a  diagrammatic  sketch 
showing  only  tlic  essential  parts  and  their  relations  ii» 
order  to  make  the  construction  and  operation  clear.  In 
this  diagram  the  induction  meter  system  of  a  single-phase 
or  polyphase  meter  will  be  recognized  in  the  spindle  and 
disk,  magnet  and  counter  system.  A,  Mg.  S\,  S,.  II  .  A 
pinion  on  S,  drives  through  y,  wheel  B,  which  normally 
gears  with  wheel  .1/.  forminij  the  connecting  link  betweer« 
the  meter  and  demand  indicator  pointer  Z.  Turning  to  tht 
lower  part  of  the  diagram,  the  induction  motor  element  £. 
armature  disk  li,,  wheel-train  and  tripping  cam  C,  con 
trolled  by  a  hairspring  and  escapement  H,,  form  a  timing 
gear,  which,  through  a  trip  rod,  momentarily  lifts  Ao  at 
predetermined  intervals  of  time,  thus  disengaging  B  from 
M  for  the  instant.  M  carries  a  pin  St,  which  in  moving 
pushes  the  demand  pointer  Z  round  until  the  tripping  ac- 
tion takes  place  when  spring  /•'  retains  the  pointer^which  is 
otherwise  free  on  its  fulcrum — in  its  then  position  while 
at  the  same  time  the  spring  R  returns  wheel  M  and  pin  S, 
to  its  zero  position  ready  for  the  cycle  of  operations  (lur- 
ing the  next  time  interval.     Obviously,  if  the  average  load 


Telegraphy,  Telephony  and  Signals 
liarth  Antennas. — !■'.  Kiehitz. — An  illustrated  descrip 
lion  of  the  results  of  careful  measurements  made  in  various 
wireless-telegraph  installations  with  earth  antennas. — 
Jahrbuch  d.  drahtlosen  Telegraphic;  translated  and  slightly 
abbreviated  in  l.ondon  Electrician,  July  18,  1913. 

IHrc  Alarm. — \l.  E.  Moore. — A  detailed  illustrated  de- 
scription of  the  Knight  public  fire-alarm  system.— London 
lilcctrician.  July   18,   1913. 
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IHE  Universal  JiLECXRicAL  Directory.    Compiled  by  J.  A. 
Berly.     Containing  a  complete  record  of  all  the  indus- 
tries directly  or  indirectly  connected  with  electricity  and 
magnetism  and  the  names  and  addresses  of  manufac- 
turers in  Great  Britain,  India,  the  Continent,  etc.    Lon- 
don:   H.  Alabaster,  Gatehouse  &  Company.    1550  pages. 
Price,  £1  IS. 
The  contents  of  this  book  are  divided  into  four  sections — 
the   British,  with    14,040  names;  the  colonial  and  general, 
with  6550  names;  the  Continental,  with  7640  names,  and  the 
United  States,  with  6255.     The  entries  total  34,485  names, 
although  unimportant  names  are  omitted.     Each  section  is 
subdivided  into  alphabetical  and  classified  sections,  while  in 
the  ease  of  the  British  portion  a  geographical  section  has 
been  added  which  is  a  necessity  for  travelers.     Any  sec- 
tion can  at  once  be  referred  to  by  means  of  a  thumb  index. 
riu-  lists  of  electric  undertakings  in  the  United   Kingdom, 
ihi    I'.ritish   colonies  and   some  other  countries   include  the 
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FIGS.     I     AND 


-FRONT     AND    SIDE    VIEWS    OF     METER 


of  the  next  time  interval  is  greater,  the  demand  pointer  Z 
will  be  carried  a  little  further  over  the  scale,  and  in  fact  it 
will  remain  at  the  highest  average  load  indicated  until 
reset.  The  position  of  pointer  Z  is  directly  dependent  on 
the  revolutions  which  are  made  by  the  meter  armature  in 
the  chosen  time  period. — London  Elec.  Revieiv,  July  18, 
1913- 


FIG.    3 — OPERATING    DETAILS    OF    METF-K 

following  details:  The  nature  of  the  supply,  system  of  dis- 
tribution, rating  of  plant,  voltage  and  chief  engineer's  name, 
and  in  the  case  of  alternating  current  the  phase  and 
periodicity  are  included.  A  list  of  electrical  specialties  ap- 
pears in  the  British  section,  arranged  alphabetically  accord- 
ing to  the  name  of  the  article,  followed  by  the  maker's  or 
agent's  name  and  addr^s. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electrically  Operated  Water  System  of  the  Chevy 
Chase  Club 

The  private  water-supply  system  of  the  Chevy  Chase 
Ckib,  Washington,  D.  C,  is  said  to  be  one  of  the  best  in  the 
United  States.  It  cuniprises  two  separate  systems,  one  for 
water  supply  for  the  clubhouse  and  another  for  irrigating 
the  eighteen-hole  golf  course.  For  the  latter  service  there 
is  nearly  5  miles  of  2.5-in.  water  pipe  laid  throughout  the 
grounds. 

The  water  used  in  the  club  house  is  supplied  from  drilled 
wells  at  various  points  about  the  grounds.  These  wells 
average  about  100  ft.  in  depth.  The  illustration  shows  one 
of  the  four  deep-well  pumps  made  by  the  Goulds  Manufac- 
turing Company,  Seneca  Falls,  N.  Y..  for  pumping  water 
from  these  wells.  The  working  head  shown  is  driven  by  a 
2-hp  electric  motor  and  operates  a  3.75-in.  by  lo-in.  cylin- 
der which  is  located  90  ft.  below  the  surface.  There  are 
two  lo-in. -stroke  equipments  like  this  one  and  a  third  16- 
in. -stroke  head.  The  fourth  equipment  is  driven  by  a  3-hp 
motor. 

The  water  is  delivered  through  2.5-in.  piping  to  a  stor- 
age tank  having  a  capacity  of  14,000  gal.  in  the  basement  of 
the  club  house.  To  keep  the  desired  level  in  this  tank  thr 
motors  driving  the  working'  lirn^I^  arc  nntoinaticaliv  stopped 


FIG.    I MOTOR-DRIVE.V    WORKING    HEAD 

and  started  by  controllers  operated  by  a  float  switch  in  the 
tank.  Disconnecting  switches  are  placed  on  each  of  the 
lines  so  that  in  case  any  one  of  the  wells  fails  the  outfit 
at  this  well  may  be  stopped  while  the  others  continue  to 
operate. 

From  the  main  storage  tank  in  the  basement  of  the  club 
house  the  water  is  pumped  into  two  14,000-gal.  compression 


tanks  by  a  4-in.  by  4-ni.  horizontal  duplex  pump,  belt-drncn 
by  a  5-hp  motor  and  arranged  with  automatic  control  to 
maintain  a  pressure  of  from  44  lb.  to  60  lb.  in  the  tanks. 
To  replenish  the  air  lost  in  these  tanks  by  leakage  through 
the  water,  a  2-in.  by  3-in,  air  pump,  belt-driven  by  a  i-hp 
motor,  is  used.     There  is  also  a  S.25-in.  by  5-in.  by  4-in. 
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duplex  steam  pump  on  tliis  system  which  is  not  now  used 
regularly,  but  is  held  as  a  reserve  unit. 

To  furnish  the  water  for  irrigation,  a  pneumatic  pres- 
sure-tank system  is  installed  near  the  golf  course.  The 
water  is  pumped  from  a  spring  by  a  4-in,  by  6-in.  Goulds 
triplex  pump  driven  by  a  4-hp  Wagner  motor  connected  to 
the  pump  by  a  silent  chain  drive.  Automatic  control  on 
the  motor  keeps  the  pressure  in  the  tank  at  55  lb.  to  75  lb. 
The  electrical  energy  for  this  installation,  which  was  de- 
signed by  Mr.  W.  A.  McFarland,  superintendent  of  w'ater- 
works  of  the  District  of  Columbia,  is  being  supplied  by  tlie 
Potomac   Electric  Power  Company. 


Oil-Immersed  Drum-Type  Motor  Starter 

A  new  design  of  star-delta  induction-motor  starter  has 
lieen  placed  on  the  market  by  the  British  Westinghouse 
Electric  &  Manufacturing  Company,  Ltd.,  Manchester,  Eng- 
land, embodying  some  interesting  features  in  its  construc- 
tion. 

The  internal  parts  are  mounted  in  a  cast-iron  frame.  The 
oil  tank  below  forms  the  lower  half  of  the  starter.  The 
contact  drum,  made  on  the  metal  and  mica  principle,  con- 
sists of  a  mica-insulated  square  steel  shaft  on  which  are 
securely  clamped  spider  castings  carrying  renewable  seg- 
mental copper  contact  strips.  All  circuits  are  broken  under 
oil.  The  no-volt  and  overload  release  devices  are  fitted  in 
the  starter  above  the  oil  tank.    The  no-volt  coil  is  connected 
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across  one  phase  ami  is  so  arranged  that  the  circuit  to  the 
motor  can  be  closed  only  when  there  is  voltage  on  the  line. 
This  release  is  worked  by  gravity  and  acts  quite  independ- 
ently of  the  overload  release.  The  overload  coil  is  con- 
nected in  two  phases  and  is  cut  out  in  the  star  position. 
The  operating  mechanism  is  so  arranged  as  to  make  a 
slight    pause   ncnssary   at   the   "star"   position   before   it   is 
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possible  to  move  the  starting  handle  through  to  the  "delta" 
position.  The  handle  cannot  be  left  in  the  "star"  position, 
since  when  it  is  released  it  flies  back  to  the  "off"  position. 
The  contact  drum  is  returned  to  the  of¥  position  (thus 
stopping  the  motor)  in  the  event  of  an  overload  on  "no- 
volt"  occurring,  and  it  cannot  be  held  either  in  the  star  or 
delta  position  in  such  a  case. 


Motor-Driven  Hoist  Used  as  a  Scraper 

In  order  to  remove  the  worthless  soil  above  a  valuable 
deposit  of  clay,  the  Twin  City  Brick  Company,  St.  Paul. 
Minn.,  uses  a  drag  bucket  operated  by  a  motor-driven  hoist. 
The  clay  deposit  forms  a  bluff  above  the  plant  and  the 
bucket  is  dragged  over  the  surface,  removing  the  soil  on 
its  down  trip  and  returning  empty.  The  bucket  handles 
about  300  cu.  ft.  of  soil  and  makes  a  trip  every  two  min- 


ELECTRIC    HOIST    0PER.\TING    DR.\G    RUCKET 

ites.  A  double-drum  American  hoist  driven  by  a  75-hp 
iVestinghouse  induction  motor  is  used  to  drag  the  bucket. 
Phe  use  of  electric  drive  is  especially  desirable  for  such 
m  operation  because  it  eliminates  the  hauling  of  fuel  and 
vater,  enables  one  man  to  handle  the  entire  machine,  and 
nvolves  no  delays  while  steaming  up.  The  hoist,  being 
ivithout  a  boiler,  is  also  much  easier  to  re-locate. 


Electrically   Operated    Stop-Watch  and  Revolution 
Counter 

Illustrated  herewith  is  an  electrically  operated  stop-watch 
and  revolution  counter  invented  by  Mr.  Frederic  A.  De  Lay, 
an  electrical  engineer,  of  350  Linden  Avenue,  Aurora,  111. 
The  stop-watch  and  counter  operate  as  a  unit,  starting  and 
stopping  simultaneously.  A  small  electromagnet  is  mounted 
in  the  case  of  the  stop-watch  and  is  placed  so  that  when  the 
magnet  is  energized  it  will  hold  the  armature  in  a  position 
such  that  a  small  pinion  is  held  out  of  mesh  against  the  ten- 
sion of  a  spring.  When  the  magnet  is  de-energized  the 
pinion  is  released  and  meshes  with  a  gear  which  is  mounted 
on  the  spindle  of  the  large  second-hand  of  the  watch.  The 
second-hand  then  continues  to  run  until  the  pinion  is 
thrown  out  of  mesh,  when  the  magnet  is  again  energized. 
This  electrical  equipment  does  not  interfere  with  the  me- 
chanical stem  control  of  the  watch,  so  the  latter  can  be 
used  in  the  ordinary  way. 

The  complete  cycle  of  operations  in  using  the  device  in 
connection  with  the  revolution  counter  is  as  follows:  First, 
the  electric  circuit  is  closed,  thus  energizing  the  magnet 
and  placing  the  stop-watch  under  electrical  control.     Next, 
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the  mechanical  control  of  the  stop-watch  is  released  by 
pressing  the  stem.  The  mechanism  is  then  ready  for  use, 
and  as  soon  as  the  electric  circuit  is  opened  the  long 
second-hand  will  start  and  continue  running  until  the  cir- 
cuit is  again  closed.  The  opening  and  closing  of  the  circuit 
is  accomplished  by  the  revolution  counter.  The  counter 
carries  a  free-turning  tip  which,  by  a  slight  pressure  to- 
ward the  shaft,  is  made  to  engage  a  spring  the  instant  the 
counter  dial  starts  to  turn.  As  soon  as  the  spring  is  en- 
gaged, it  is  deflected  slightly,  thereby  opening  the  circuit  of 
the  magnet  and  starting  the  watch.  This  circuit  remains 
open  as  long  as  the  counter  is  in  use.  As  soon  as  the  coun- 
ter is  withdrawn  the  spring  returns  at  once  to  its  normal 
position,  thus  closing  the  circuit  and  simultaneously  stopping 
the  watch. 

It  is  to  be  noted  that  for  each  revolution  shown  on  the 
counter  there  is  a  corresponding  time  interval  shown  on  the 
watch.  This  makes  it  po-sible  to  take  a  few  revolutions  at 
intervals — samples,  so  to  speak — and  the  final  reading  will 
give  the  time  corresponding  to  the  total  number  of  revolu- 
tions shown  by  the  counter,  thus  giving  a  good  average. 
Xo  matter  how  long  the  counter  is  left  in  the  shaft,  the 
revolutions  per  minute  can  be  easily  and  accurately  deter- 
mined  from  the  reading.     Where  the  speed  of  a  machine 
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varies  greatly  and  it  is  desirable  to  have  a  speed  reading  to 
correspond  to  instantaneous  readings  of  other  instrimients 
(as,  for  instance,  in  a  series-motor  test),  the  speed  reading 
mav  be  taken  over  a  short  interval,  say  one  of  five  or  ten 
seconds. 

Repeated  tests  show  the  accuracy  of  the  apparatus. 
Readings  taken  on  motors  running  at  constant  speed  check 
with  one  another  within  0.005  P^r  cent.  The  inventor  of 
this  device  has  made  arrangements  with  the  Central  Scien- 
tific Company  of  Chicago  to  supply  college  and  other  labora- 
tories with  this  new  device. 


Motor-Driven   Water-Supply  System 

Where  electrical  energy  is  available  in  rural  conununi- 
ties  motor-driven  pumping  outfits  are  rapidly  replacing  the 
water  motors  or  hy- 
draulic rams  formerly 
used.  Grit,  alkali  and 
sulphur  in  the  water 
supply  usually  necessi- 
tated that  considerable 
attention  be  given  to 
these  lifts.  The  pres- 
ence of  these  impurities 
in  the  water  supply  is 
said  not  to  affect  the 
operation  of  the  motor- 
driven  pumping  outfit 
illustrated  herewith. 

This  particular  type  of 
pump  is  used  for  supply- 
ing water  to  closed  pres- 
sure tanks,  the  pressure 
being  regulated  automat- 
ically. The  motor  is 
started  by  an  automatic 
switch  which  closes  the 
pump  motor  circuit  when  the  pressure  gets  low  and  stops 
the  pump  when  the  pressure  reaches  a  certain  predeter- 
mined value.  This  pump,  which  is  a  product  of  the  Day- 
ton Pump  Company  of  Dayton,  Ohio,  is  driven  through  a 
belt  by  a  small  Westinghouse  motor  taking  energy  from 
•a  lighting  circuit. 
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Porcelain  Strain  Insulator 

A  porcelain  strain  insulator  placed  on  the  market  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  is  intended  for  use  on  1300-volt  direct- 
current  railway  work  as  well  as  on  2200-volt  transmission 
lines. 

It  is  claimed  that  the  insulators  will  withstand  more  strain 
than  any  cable  used  in  line  construction  that  will  pass 
through  the  hole.     They  are  of  the  interlinking  type  which 


PORCELAIN    STRAIN    INSULATOR 

makes  it  impossible  for  cables  to  separate  even  if  the  insu- 
lator should  become  shattered. 

The  smallest  size  of  these  insulators  has  a  flash-over  volt- 
age on  rain  test  of  over  13,000  volts,  and  the  larger  size 
over  20,000  volts.  The  tensile  strength  of  the  larger  size 
insulator  is  said  to  be  more  than  23,000  lb.  Its  dimensions 
are  5  in.  by  4.5  in.  by  4.5  in. 


Snap  Switch  with  Round  Handle 

One  of  the  most  recent  changes  in  snap-switch  design 
was  made  by  the  Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.,  in  bringing  out 
a  switch  with  a  round  handle  in.stead 
of  the  ordinary  wing  handle  which  has 
so  long  been  in  vogue.  The  switch, 
illustrated  herewith,  does  not  differ  in 
any  of  its  essentials  from  the  regular 
Inic  of  snap  switches  handled  by  this 
company  and  is  made  in  all  styles  or 
sizes  in  which  the  other  switches  are 
built.  It  is  stated  that  this  type  of 
switch  has  been  giving  thoroughly 
satisfactory  service  and  that  it  permits 
loss  of  efficiency. 


ROUND     -     HANDLE 
SNAP    SWITCH 


choice  of  design  witl 


Motor  Support  for  Overhead  Drive 

When  a  prominent  railroad  machine  shop  was  recently 
changed  from  group  drive  to  individual-motor  drive  the 
problem  of  placing  a  motor  to  drive  the  hammer  shown 
herewith  proved  to  be  a  perplexing  one.  Owing  to  the  con- 
ditions it  was  impossible  to  put  up  an  overhead  platform 
swung  from  the  ceiling,  and  it  was  equally  impracticable 
to  fasten  the  motor  to  the  wall.  Moving  the  large  hammer 
was  suggested,  but  it  was  decided  that  such  action  would 
seriously  impair  the  efficiency  of  the  shop. 

The  solution  of  the  difficulty  was  found  in  erecting  a 
frame  of  angle-irons  and  firmly  bolting  them  to  the  base 
of  the  machine  on  both  sides.  About  2  ft.  above  the  top  of 
the  hammer  and   10  ft.   from  the  floor  a  platform  was  laid 
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across  the  angle-iron  braces.  The  motor  was  then  mounted 
on  the  platform,  giving  it  a  place  out  of  the  way  and  also 
enabling  it  to  furnish  the  required  overhead  drive. 

The  motor  in  the  accompanying  illustration,  which  was 
supplied  by  the  Diehl  Manufacturing  Company,  Elizabeth- 
port,  N.  J.,  is  of  the  220-volt  direct-current  type  and  oper- 
ates at  650  r.p.m. 
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Moving   Pictures  as  Targets  for  Marksmen 

A  iiiclliud  recently  developed  for  using  motion  pictures 
IS  targets  for  marksmen  differs  considerably  from  the  one 
Jescribed  brielly  in  the  Electrical  World  of  July  26.  With 
ihc  type  of  apparatus  now  referred  to  as  soon  as  the  marks- 
man tires  his  gun  tlie  motion  of  the  film  is  instantaneously 
arrested  and  a  bright  spot  appears  where  the  bullet  struck 
the  screen.  After  an  interval  of  a  few  seconds  the  spot  is 
extinguished  and  the  picture  moves  on  again  ready  for  tiie 
next  sliot. 

The  heart  of  this  mechanism  is  the  Kramer-Kapp  relay, 
which  has  been  used  abroad  in  connection  with  automatic 
signaling  on  railway  trains.  A  telephone  receiver  is  placed 
well  up  between  the  firing  line  and  the  target.  When  the 
shot  is  fired  the  sound  acts  upon  the  telephone  receivtr 
operating  the  relay,  which  controls  the  cinematograph  ma- 
chine by  means  of  a  band  brake  and  a  magnetic  clutch. 
Thus,  at  the  instant  the  shot  is  fired  the  clutch  is  released 
and  the  brake  is  applied,  thereby  bringing  the  picture  im- 
mediately to  a  standstill.  In  order  to  keep  the  film  cool  at 
all  times  and  prevent  it  from  catching  fire  while  it  is  sta- 
tionary in  the  machine,  a  small  motor-driven  air-com- 
)ressor  is  slung  under  the  machine.  This  compressor  main- 
:ains  a  constant  blast  of  cold  air  on  the  film  and  thus  keeps 
it  cool. 

On  the  board  which  carries  the  relay  with  its  batteries  is 
nounted  the  dash-pot  which  controls  the  spot-extinguishing 
novement  of  the  screen  and  the  restarting  of  the  machine, 
riie  screen  itself  is  formed  by  two  sheets  of  stout  paper, 
m  horizontal  rollers,  and  a  third  sheet,  forming  a  stay  on 
•ertical  rollers.  The  vertical  screen  is  arranged  to  move 
.  fraction  of  an  inch  (roughly  the  diameter  of  a  shot- 
lole)  after  each  shot,  thus  obliterating  the  hole.  The  hori- 
ontal  screen  is  shifted  about  once  a  day.  The  vertical 
creen  which  is  selected  for  regular  movement  is  operated 
y  a  ratchet  actuated  by  a  solenoid.  When  the  relay  is 
rought  into  action  by  the  sound  of  a  shot,  it  closes  the 
ircuit  of  a  timing  dash-pot,  which  rises  slowly  until  the 


lamps  which  are  hung  so  as  to  be  entirely  clear  of  the 
firing  line,  thus  being  secured  against  being  broken  by  the 
flying  bullets. 

.Mthough   this   apparatus   is  only   now  being  put   on   the 
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market,  it  has  been  exhaustively  tested  for  the  past  year. 
The  electrical  arrangements,  while  they  appear  complex  on 
the  surface,  operate  with  certainty.  The  apparatus  has 
been  demonstrated  to  a  number  of  English  militarv  authori- 
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pper  contacts  close  the  circuit  of  the  screen  solenoid.  Dur- 
ig  this  interval  the  shot-hole  remains  visible,  but  when  the 
olenoid  circuit  is  closed  the  hole  on  the  two  screens  dis- 
ppears  and  the  moving-picture  machine  is  started  again, 
'he  screen  is  illuminated  from  behind  bv  several  flame-arc 


ties,  with  excellent  effect  upon  their  preliminary  skepticism 
This  mechanism  is  said  to  be  protected  by  patents.  The 
interests  of  the  shooting-moving-picture  company  in  the 
United  States  are  under  the  management  of  Mr.  A.  H. 
Woods,  of  the  Eltinge  Theater.  New  York  City. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


The  Gee  Electric  Company,  ol  \\  heeling,  \V.  Va.,  which 
deals  in  electrical  supplies  and  machinery  and  does  elec- 
trical repair  work  of  various  kinds,  mainly  in  connection 
with  mining  machmery,  has  recently  added  about  5000 
sq.  ft.  of  floor  space  to  its  establishment  and  installed  new 
machinery,  enabling  it  to  handle  a  greater  volume  of  busi- 
ness than  previously. 

New  Make  of  Diesel  Engine  Introduced. —  The  American 
Krupp-Diesel  Engine  Company  was  recently  incorporated 
under  the  Delaware  laws  to  manufacture  and  sell  the  Krupp 
system  Diesel  engine  in  this  country.  This  company  has. 
it  is  understood,  the  complete  American  rights  to  tliis  form 
of  prime  mover,  which  will  be  marketed  in  several  types 
and  sizes  to  suit  various  conditions  of  service. 

Small  Maine  Hydroelectric  Project. — B.  W.  Page,  of 
Skovvhegan.  Maine,  and  otliers  are  interested  in  the  con- 
struction o(  a  hydroelectric  generating  station  at  Jackman, 
Maine.  Working  with  a  230-ft.  head,  a  penstock  3700  ft. 
long  and  26  in.  in  diameter  has  been  built  and  a  Smith 
turbine  of  180  hp  and  Qoo  r.p.m.  installed  directl)'  connected 
to  a  General  Electric  alternator  of  123-kva.  2300-voIt  rating. 
.\rrangemcnts  for  the  addition  of  another  similar  unit  in 
the  future  are  being  made. 

Further  Sales  of  York  Refrigerating  Machines. — \u 
aggregate,  capacity  of  1240  tons  in  refrigerating  machines 
and  accessories  has  been  installed  during  the  past  month 
by  the  York  Manufacturing  Company,  of  York,  Pa.  The 
North  Atlantic  Fisheries,  at  Port  Hawkesbury,  N.  S..  with 
two  125-ton  machines,  the  Tidewater  Oil  Company,  of  New 
York,  with  one  of  150-ton  rating,  and  the  Southern  Utilities 
Company,  Fort  Myers,  Fla..  with  a  go-ton  machine,  were 
among  the  larger  individual  purchasers. 

Large  Electric  Riveter  Order. — The  entire  year's  produc- 
tion of  electric  riveters — valued  at  approximately  $1,500,000 
— of  the  Evcland  Engineering  &  Manufacturing  Company, 
Philadelphia,  Pa.,  has  been  sold  to  the  large  machinery 
dealers  Manning,  Maxwell  &  Moore,  of  85  Liberty  Street, 
Mew  York.  The  Eveland  company  is  installing  a  large 
amount  of  new  machinery  to  increase  its  output  and  will 
manufacture  transformers  and  electric  tempering  and 
hardening  machines  in  addition  to  the  riveters. 

Cotton  Mills  Install  Electric  Drive  Equipment. — The 
Lancaster  Cotton  Mills,  of  Lancaster,  S.  C,  have  recently 
placed  contracts  for  the  installation  of  electric  generating 
and  drive  equipment  at  their  factory.  The  Westinghouse 
Machine  Company  will  supply  the  turbine  and  the  General 
Electric  Company  the  motors.  Of  the  latter  there  will  be 
270  of  5-hp  rating,  two  of  lo-hp.  two  of  25-hp  and  one  each 
of  50-hp,  loo-hp  and  150-lip  rating.  The  installation  will  in- 
clude also  three  r'-^-kw  transformers  and  auxiliary  switch- 
ing gear. 

Bids  for  Flame-Arc  Lamps. — On  July  24  the  trustees  of 
the  Sanitary  District  of  Chicago  opened  bids  for  electrical 
material  to  be  used  in  the  contract  with  the  city  of  Chicago 
for  street  lighting.  Among  other  things  4000  lo-amp  long- 
:burning  flame-arc  lamps  will  be  required.  The  General 
Electric  Company  and  the  Westinghouse  Electric  &  Manu- 
facturing Company  were  the  only  bidders  on  the  lamp  con- 
tract. They  both  named  the  same  figure,  $31  a  lamp.  The 
lowest  bidder  for  underground  cable  was  the  General  Elec- 
.tric  Company. 

Trackless-Trolley  Line  Proposed. — There  is  a  project  on 
foot  for  running  a  trackless  trolley  line  between  Summit 
and  Bernardsville,  N.  J.,  a  distance  of  approximately  25 
miles.  The  application  for  the  necessary  franchise  is  now 
ibefore  the  governing  boards  of  the  various  towns  affected. 
and.  it    is    expected    that    the    franchise    situation    will    be 


settled  within  the  next  three  or  four  weeks.  The  Trackless 
Trolley  Company  of  America,  with  headquarters  at  30 
Church  Street,  New  York  City,  is  back  of  this  movement 
and  will  supply  the  equipment  for  the  service  when  in- 
stalled. 

Chamber  of  Commerce  to  Aid  New  Industrial  Companies. 

— The  members  of  the  Cleveland  (.Ohio)  Chamber  of  Com- 
merce have  authorized  the  organization  of  an  Industrial 
Investments  Corporation  which  will  investigate  and  assist 
linancially  manufacturing  plants  locating  in  that  city.  The 
enterprise  will  be  privately  controlled,  although  backed 
largely  by  the  Chamber  of  Commerce.  It  is  expected  that 
tliis  plan  will  draw  to  Cleveland  numerous  small  manufac- 
turing concerns  whose  .(inancial  requirements,  although 
none  the  less  real  to  them,  are  too  small  individually  to 
interest  banks  and  large  capitalists. 

Westinghouse  Industrial  Sales. — A  large  volume  of 
orders  for  industrial-drive  equipment  have  been  received 
lately  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  East  Pittsburgh,  Pa.  All  the  brick  machinery  in 
the  plant  of  the  West  Virginia  Fire  Clay  Company,  at 
Empire,  Ohio,  is  to  be  driven  by  electric  motors,  as  is  that 
of  the  Keystone  Brick  Company  and  the  Ferro  Brick  Com- 
panj-.  both  of  Watsontown,  Pa.  Other  recent  purchasers 
of  equipment  are  the  Kosmos  Portland  Cement  Company, 
Louisville,  Ky..  the  Goodyear  Tire  &  Rubber  Company, 
Akron,  Ohio,  and  the  Fiske  Rubber  Company,  Chelsea. 
Mass. 

Equipment  for  a  Kansas  Street  Railway. — The  Man- 
hattan City  &  Inlerurban  Railway  Company,  of  Manhattan, 
Kan.,  has  been  a  large  buyer  of  Westinghouse  apparatus 
during  the  past  month  or  two.  The  equipment  purchased 
consists  of  two  600-volt,  three-phase,  direct-current,  60- 
cycle,  i2oo-r.p.m.  self-starting  rotary  converters,  one  of  300- 
kw  and  one  of  20C-kw  rating;  nine  33. 000-volt.  single-phase. 
60-cycle  transformers  of  the  oil-insulated,  self-cooled  type, 
three  of  iio-kva,  three  of  75-kva  and  three  of  37!/$-kva 
rating,  and  two  two-panel  switchboards.  The  three  smaller 
transformers  will  be  mounted  on  a  steel  tower  to  form 
an  outdoor-type  transformer  substation. 

Pacific  Gas  &  Electric  Company  Installing  Generating 
Equipment. — The  Pacific  Gas  &  Electric  Company  is  at 
present  engaged  in  preparing  foundations  for  the  installa- 
tion of  an  18,750-kva  General  Electric  vertical  ten-stage 
turbine.  Two  loo-kw  General  Electric  turbine  exciter  sets 
and  complete  switcliboard  equipment  are  included  in  the 
order.  The  turbine  is  of  the  condenser-base  type,  and  the 
condenser  will  have  29.000  sq.  ft.  of  i-in.  tubes,  contained 
entirely  within  the  base.  This  is  a  special  design  built 
from  the  company's  own  specifications.  The  condenser  will 
be  furnished  by  the  Wheeler  Condenser  &  Manufacturing 
Company,  which  will  also  supply  a  steam  and  a  motor- 
driven  hot-well  pump,  a  dry-vacuum  pump  and  a  free 
atmospheric  exhaust  valve  in   the  same  order. 

Discontent  Regarding  the  Mica  Schedule. — Some  opposi- 
tion has  developed  among  manufacturers  of  electrical  ap- 
paratus and  other  users  of  mica  in  its  various  crude  and 
fabricated  forms  to  the  rates  proposed  for  this  product  in 
the  tariff  bill  now  under  discussion  by  Congress.  Whether 
or  not  there  is  actually  an  acute  injury  to  be  inflicted  on 
these  interests  by  the  present  rates,  if  adopted,  is  a  matter 
for  investigation.  It  seems  as  if  these  rates  arc  an  im- 
provement over  those  of  the  Payne-Aldrich  bill  and  pre- 
vious tariff  measures  since  mica  was  first  scheduled  and 
importers  (whose  interests  are  to  some  extent  similar,  in 
this  case,  to  those  of  the  manufacturers  of  electrical  equip- 
ment), when  interviewed  following  the  annou;icement  of 
ilie   rates   on   mica  proposed   by  the   Senate   bill   expresserl 
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tlu'iiisclvcs  as  satisfied  and  seemed  to  feel  that  they  would 
be  slightly  benefited  by  the  change  from  the  schedule  now 
in  cITtct.  I'roni  one  point  at  least  the  proposed  rates  seem 
an  iiiiprovcnient  over  those  in  previous  bills,  and  that  is  in 
the  fact  that  a  graduated  duty  is  planned,  varying  accord- 
ing to  the  unit  values  of  the  different  grades  of  mica  im- 
ported. 

Immense  Turbo-Generator  Sets  Ordered  for  Philadelphia. 
—  rwo  big  lurlio-gcneratur  units  have  been  ordered  re- 
cently by  the  I'hiladelphia  (.Fa.)  Electric  Company  to  take 
care  of  the  rapidly  growing  demand  lor  electric  energy  in 
the  district  served  by  it.  The  larger  of  these  sets,  rated  at 
35.000  kva,  represents  in  one  machine  a  capacity  equivalent 
to  that  of  the  combined  generating  equipment  of  the  com- 
pany a  decade  ago.  The  other  unit,  although  of  about  the 
same  size  and  weight  as  the  first — 65  ft.  long  and  weighing 
about  600  tons — is  rated  at  30,000  kva.  The  installation  of 
these  immense  units  will  necessitate  the  construction  of  a 
new  generating  station,  which  will  be  built  adjoining  the 
present  main  station  of  the  company  at  Christian  Street 
and  the  Schuylkill  River,  Philadelphia.  The  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  is  to  build  these  two 
big  generating  units. 

A  Sign  of  Prosperity. — Contrary  to  prevailing  opinions 
on  comlitions  throughout  the  country,  some  manufacturers 
are  almost  overwhelmed  with  business.  The  Terry  Steam  Tur- 
bine Company.  Hartford,  Conn.,  has  just  started  operating  on 
a  twenty-three-hour  per  day  basis,  the  one  hour  of  idleness 
being  from  6  to  7  o'clock  in  the  morning.  It  is  found  neces- 
sary to  do  this  in  order  to  clear  the  shop  from  its  present 
crowded  condition,  due  to  congestion  of  orders  during  the 
past  few  months.  June  is  reported  to  have  been  the  biggest 
month  ever  experienced  by  the  company.  Supplementing 
the  note  in  the  July  26  issue  of  the  Electrical  li'orld  regard- 
ing the  recent  purchase  of  Terry  turbines  and  pumps  by 
the  Milwaukee  Electric  Railway  &  Light  Company,  comes 
information  that  the  latter  company  has  just  ordered  two 
more  turbo-blower  sets  of  the  same  make  for  its  plant  at 
Milwaukee,  Wis. 

Profit-Sharing  Percentage  Increased. — The  Youngstown 
Sheet  &  Tube  Company,  of  Youngstown,  Ohio,  writes  as 
follows  concerning  its  profit-sharing  plan;  "For  three 
years  we  have  paid  our  employees  5  per  cent  annually  on 
their  earnings  during  the  year;  this  year  we  will  pay  them 
6  per  cent,  as  we  had  a  rather  prosperous  year.  We  do  not 
know  that  we  are  securing  any  better  work  than  our 
neighbors  who  do  not  pay  this  bonus,  but  we  believe  that 
the  more  intelligent  of  our  employees  appreciate  it.  and 
we  do  it  because  wc  think  it  is  only  fair  to  them  to  prosper 
when  the  company  prospers.  It  has  been  a  failure  in  almost 
every  place  that  it  has  been  tried,  probably  because  the 
employers  expected  too  much.  We  do  not  look  for  much 
from  it  in  the  way  of  added  efficiency  and  for  that  reason 
are  not  disappointed.  We  have  had  no  labor  troubles,  how- 
ever, for  several  years.  How  much  this  contributed  to  that 
condition  we  cannot  tell.  The  plan  looks  good  at  a  long 
range,  but  it  is  unsatisfactory  in  some  respects." 

Electrical  Equipment  of  a  New  York  Armory. — The  con- 
tract for  the  electrical  equipment  and  wiring  in  the  new 
armory  of  the  Eighth  Regiment,  Coast  Artillery,  to  be  built 
at  the  corner  of  Kingsbridge  Road  and  Jerome  .Avenue,  New 
York,  will  be  let  shortly.  New  York  Edison  energy  will 
be  used  for  the  lighting,  single-phase,  104-208-volt,  6o-cyclc 
current  being  supplied,  while  for  motor  purposes  two-phase. 
200-volt,  60-cycle  current  will  be  furnished.  The  lighting 
feeders  will  be  installed  as  a  three-wire  system  and  branches 
will  be  put  in  on  the  two-wire  system.  Both  branches  and 
feeders  on  the  motor  circuits  will  be  installed  on  the  four- 
wire  plan.  All  branch  circuits  are  to  be  wired  on  the  loop 
system.  Concealed  iron-pipe  conduits  of  "shcrarduct"  or 
"galvaduct"  or  equal  will  be  placed  to  carry  the  various  cir- 
cuits and  will  be  embedded  in  cinder  fill.  The  regular  rub- 
ber-covered double-braided  wire  will  be  used.  The  main 
switchboard  will  be  of  black  marbleized  slate  and  will  con- 
sist of  two  motor  and  five  lighting  panels,  two  sections  to 
each  panel.  The  power-station  switchboard  of  the  same  ma- 
terial will  have  one  panel  each  for  lighting  and  motor 
switching.  The  panel  boards  used  throughout  will  also  be 
black  marbleized  slate.  Lugs  and  Dossert  connectors  will 
be  used  on  all  wiring  connections.    There  are  several  classes 


of  lighting,  including  ceiling,  floor  and  side-wall  outlets,  and 
illumination  for  the  drill  hall,  for  the  cooking-range  hoods 
and  for  the  rifle  ranges,  and  the  highest  grade  receptacles 
have  been  specified  for  each.  A  call-bell  signaling  and  in- 
terior telephone  system  will  be  installed  on  the  small-arms 
range,  'i'he  transformers  will  be  supplied  and  installed  by 
the  New  York  Edison  Company.  The  architects  for  this 
building  are  I'ilcher  &  Tachau,  log  Lexington  Avenue,  New 
^■ork,  and  the  R.  D.  Kimball  Company,  of  Boston  and  New 
^ork,  is  the  engineer. 

Electrical-Vehicle  Growth  in  New  York. — According  to 
figures  obtained  from  the  Electric  Vehicle  Association  of 
America.  124  West  Forty-second  Street,  New  York,  there 
were  in  operation  and  garaged  in  the  boroughs  of  Man- 
hattan and  the  Bronx  on  July  26  of  this  year  no  less  than 
2150  electric  vehicles,  as  compared  with  1750  for  July  27, 
1912.  The  largest  single  users  seem  to  be  the  brewers,  with 
322  vehicles  in  service,  while  department  stores,  with  262, 
are  a  close  second.  Of  those  having  in  operation  more 
than  100  such  cars,  express  companies,  bakers  and  central 
stations  must  be  mentioned  in  the  order  named.  Other 
branches  of  business  which  are  particularly  large  users  are 
wholesale  meat  markets,  jewelers,  wholesale  dry-goods 
merchants  and  the  vehicle  manufacturers  themselves,  who 
by  their  use  of  the  vehicles  achieve  the  double  object  of 
advertising  their  cars  and  at  the  same  time  securing  the 
advantages  of  reducing  trucking  expenses.  The  list  of 
users  of  electric  vehicles  in  New  York  alone  includes 
seventy-six  different  kinds  of  businesses,  and  the  number 
is  constantly  increasing.  This  growth  is  viewed  with  satis- 
faction not  only  by  the  makers  of  the  cars  but  also  by  the 
storage-battery  makers  and  by  the  central  stations,  to  both 
of  which  it  means  a  steady,  dependable  source  of  income. 

Western  Electric  Sales  Conference  in  Chicago. — The  sec- 
ond annual  conference  of  Western  Electric  telephone  sales 
specialists  was  iield  in  the  La  Salic  Hotel,  Chicago,  during 
the  week  of  Aug.  4  and  was  attended  by  thirty-fine  of 
the  company's  representatives  from  different  parts  of  the 
country.  These  men  are  responsible  for  the  sales  01  the 
Western  Electric  telephones  to  railroads  and  industrial 
concerns  which  operate  private  exchanges  and  the  conven- 
tion was  primarily  for  the  purpose  of  discussing  sales  cam- 
paigns. E.  A.  Hawkins,  of  Chicago,  presided  at  all  the  ses- 
sions, these  being  held  daily  (excepting  on  .Aug.  5.  when 
the  delegates  visited  the  Hawthorne  plant)  and  also  on 
the  evenings  of  Aug.  4  and  6.  The  entire  session  each  day 
was  given  up  to  the  reading  and  discussing  of  papers  on 
sales  conditions  and  methods  and  in  alt  about  eighty  such 
papers  were  rendered.  These  will  be  assembled  in  pamph- 
let form  shortly  and  issued  to  the  company's  salesmen  as  a 
telephone  salesmen's  manual.  In  order  to  prevent  the  read- 
ing of  any  one  paper  from  infringing  on  the  time  allotted  to 
the  next  one  and  thereby  interfering  with  the  entire  pro- 
gram a  novel  method  was  employed.  Two  miniature  in- 
candescent lamps  were  fixed  to  the  chairman's  table,  from 
which  the  papers  were  read,  and  connected  to  a  double  plug 
switch  on  the  table  of  the  secretary,  W.  D.  Lindsey,  of  New 
York.  Three  minutes  before  the  time  limit  a  green  lamp 
was  lighted  and  when  the  time  was  up  a  red  lamp  was 
lighted.  This  scheme  proved  an  effective,  dignified  means 
for  conveying  the  message  without  hurt  to  the  speaker's 
feelings  and  without  distracting  the  audience  as  a  luizzer 
device   invariably   does 

Commercial  Activity  of  the  Republic  Railway  &  Light 
Company. — .Active  campaigns  for  domestic  customers  are 
hein.g  cfinducted  in  all  the  cities  served  by  this  company 
The  I'-lectric  Shop  which  opened  in  Youngstown.  Ohio,  in 
August  of  last  year  has  been  of  great  assistance  in  the  sale 
of  electric-heating  devices  and  in  the  campaign  for  the 
wiring  of  houses  that  had  not  contemplated  the  use  of  elec- 
tricity when  building.  During  the  first  five  months  of  this 
year  the  power  department  closed  eighty-one  contracts  for 
electric  power  with  a  total  connected  horse-power  in 
motors  exceeding  5500.  .A  large  number  of  these  custom- 
ers are  now  connected  and  are  being  served  with  electric 
energy.  The  remainder  will  be  connected  as  soon  as  the 
necessary  motor  equipment  is  obtained  from  the  manufac- 
turers. Negotiations  are  now  under  way  for  the  electrifi- 
cation of  several  large  industrial  plants,  and  it  is  expecteil 
that  contracts  will  be  closed  within  a  short  time.     In  Ma: 
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he  Carbon  Limestone  Company  signed  a  contract  for  the 
omplete  electrification  of  its  large  quarries  near  Hillsville, 
'a.  This  contract  requires  a  total  of  800  hp  in  electric 
lotors.  In  February  the  company  began  to  supply  power 
0  the  Bessemer  Limestone  Company,  which  has  one  of  the 
irgest  brick  plants  in  the  United  States,  with  a  capacity  ot 
,200.000  bricks  per  week.  This  plant  requires  a  total  of 
50  hp  in  motors.  In  addition,  the  Bessemer  company 
perates  large  limestone  quarries  requiring  1200  hp,  making 

total  required  of  1950  hp.  At  present  the  Republic  com- 
any  is  supplying  it  with  1000  hp  in  motors.  Plans  are 
ow  being  completed  for. the  substitution  of  electric  motors 
Dr  the  steam  drive  in  the  remainder  of  the  brick  plants  and 
uarries.  In  addition  the  Bessemer  Limestone  Company  is 
reparing  to  let  contracts  for  the  erection  of  an  extension 
0  its  brick  plant  which  will  double  the  present  capacity. 
'he  new  plans  call  for  the  use  of  electric  motors. 

Automobile  Accessory  Factory  for  Cambridge,  Mass. — 
;ray  &  Davis,  makers  of  electric  starters  and  electric- 
ighting  generators  and  lamps  for  automobiles,  are  com- 
leting  the  construction  of  a  new  factory  for  the  manu- 
acture  of  their  product  on   the  Charles   River   Parkway  at 

ambridge.  Mass,  The  building  is  six  stories  in  height 
nd  measures  380  ft.  by  60  ft.  It  is  of  reinforced  concrete 
hroughout  and  has  a  tapestry  brick  exterior.  Seventy  per 
ent  of  the  wall  area  is  taken  up  by  windows.  The  ground 
oor  contains  a  service  garage,  large  showroom  and  various 
epartments,  the  general  offices  being  on  the  second  floor, 
"he  ceilings  are  built  without  beams  and  the  company  plans 
3  operate  all  its  macliinery  by  electricitj'.  .Among  the 
;atures  of  the  establishment  are  electric  drying  ovens,  a 
liniature  interior  railwaj'  transportation  system,  extensive 
lotor-driven  compressed-air  system,  vacuum  cleaners, 
snitary  drinking  fountains  and  complete  lighting  installa- 
on. 

Foreign  Field  for  American-Made  Household  Appliances. 

-German  manufacturers  of  electrical  appliances  are  pro- 
,icing  numerous  articles  for  household  use,  but  not  nearly 
!>  the  same  extent  as  American  concerns.  Because  of  the 
German  import  tax,  however,  their  product  is  able  to  com- 
|!te  with  -American-made  appliances.  The  articles  of  this 
jass  which  have  been  most  largely  exported  from  this 
;)untry  to  Germany  are  vacuum  cleaners  and  electrical 
^pliances  for  washing  and  cleaning.  Of  the  former  class 
Illy  the  more  expensive  varieties  are  oflfered  for  sale,  the 
icellent  vacuum  cleaners  which  retail  in  the  United  States 
T  $25  or  less  being  unknown.  There  is  a  market  in  Ger- 
'any  for  these  low-priced  cleaners,  although  it  is  limited 
>■  the  fact  that  comparatively  few  German  houses  are 
red  for  electricity.  Large  portable  outfits  can  be  hired 
:  moderate  terms  and  are  very  generally  used.  The  United 
j^tes  supplied  in  both  191 1  and  1912  a  large  proportion  of 
It  total  German  imports  of  electric  washing  and  cleaning 
Achines,  but  during  the  latter  year  the  English  manufac- 
tf'ers  seemed  to  increase  their  sales  at  the  expense  of  the 
.nerican  product.  In  Norway  only  a  comparatively  small 
I'fnber  of  electric  cooking  appliances  are  used  at  the 
('■sent  time,  but  they  are  growing  in  popularity.  American 
t.kes  have  not  been  introduced,  but  there  is  a  field  for 
f'.m.  It  is  almost  impossible  to  sell  such  apparatus  from 
Cialogs,  as  Norwegian  dealers  will  not  buy  goods  which 
try  have  not  seen.  They  can  probably  be  sold  from 
s,nples.  While  electric  irons  are  not  used  to  the  same  ex- 
t*t  in  England  as  in  the  United  States,  there  is  an  in- 
c  asing  demand  for  them,  now  supplied  chiefly  by  En.glish 
nnufacturers  and  by  one  or  two  German  companies.  In 
(l:ater  London  there  are -some  thirty  electric  companies, 
sftplying  energy  at  voltages  ranging  from  100  volts  to  240 
vjts.  The  most  popular  English  and  German  makes  of 
iih  meet  this  difficulty  by  arranging  for  a  variation  of  the 
OTating  voltage  within  the  iron  itself,  and  to  compete 
wh  them  any  American  iron  would  have  to  be  similarly 
deigned,  so  as  to  operate  satisfactorily  on  a  wide  range 
o'voltages.  There  is  a  field  for  an  American  iron  of  low 
P'e  which  will  meet  these  conditions.  In  the  Liverpool 
flirict  there  is  a  particularly  good  and  increasing  demand 
ft  this  class  of  appliances,  and  attempts  have  been  made  to 
inoduce  the  American  makes,  but  these  have  been  so  far 
uiuccessful  owing  to  the  unfavorable  prices  as  compared 
w  1   the   English  product.     Other  electrical   appliances  are 


in  demand  to  some  e.\tent.  The  use  of  electricity  for  heat- 
ing and  cooking  in  tlie  International  Settlement  at 
Shanghai,  China,  was  introduced  less  than  three  years  ago, 
and  heating  and  cooking  outfits  are  rented  out  by  the  elec- 
tricity department  of  the  Shanghai  Municipal  Council  at  a 
monthly  charge  of  about  33  cents.  Both  American  and 
European  makes  are  in  use,  and  the  average  connected 
load  of  such  apparatus  in  1912  was  about  300  kw.  Alter- 
nating current  at  50  cycles  and  200  volts  is  the  supply  on 
which  these  appliances  are  operated,  and  the  rates  of  6 
cents  per  kw-hr.  for  lighting  and  i  2/3  cents  per  kw-hr,  for 
power  uses  compare  favorably  with  American  rates  and 
make  the  use  of  these  appliances  seem  less  a  luxury. 

Barcelona  Preferred  Stock  Issue. — Stockholders  of  the 
Barcelona  Traction,  Light  &  Power  Company,  Ltd.,  have 
recently  authorized  the  issue  of  $12,500,000  of  7  per  cent  non- 
cumulative  preferred  stock,  of  which  $10,000,000  worth  has 
been  sold  to  a  French  syndicate  at  par,  the  remainder  being 
held  in  the  treasury  for  future  needs.  The  proceeds  of  the 
sale  are  to  be  used  for  financing  further  work  in  and  around 
Barcelona.  Spain,  where  all  the  electric  traction,  light  and 
power  properties  are  controlled  by  the  company. 

American  Water  Works  &  Guarantee  Protective  Plan. — 
The  committee  formed  to  protect  the  interests  of  the  com- 
mon and  preferred  stockholders  of  the  American  Water 
Works  &  Guarantee  Company  has  issued  a  protective 
agreement  to  stockholders  under  which  holdings  may  be 
deposited  with  the  committee,  the  Bankers'  Trust  Company 
acting  as  depositary.  This  committee  will  have  full  power 
to  undertake  any  refinancing  or  reorganization  work 
deemed  expedient  in  connection  with  this  company  or  any 
of  its  subsidiaries.  Copies  of  any  such  plan  adopted  will 
be  sent  to  the  depositors,  and  any  one  of  them  who  does 
not  approve  of  the  same  may  within  thirty  days  after  re- 
ceiving notice  withdraw  from  the  agreement  by  filing  with 
the  depositary  written   notice  of  his   dissent. 


Industrial  Securities 


Allis-Chalmere,  t.r.,  5th  pd 
Allis-Chal,.  pf.,t.r.,5th  pd. . 

Amalgamated  Copper 

American  Tel,  &  Tel 

Electric  Storage  Battery, c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos,,  pf 

Western  Union  Tel 

Westinghouse,  E,  &  M.,  c, 
Westinghouse,  E.  &  M.,  pf, 

♦Last  price  quoted. 


$19,800,000 

16,050,000 
153,887,900 
344,471,400 
16,074.425 
101,363,600 
41,380,400 
50,000,000 
99,747,600 
34,496,400 
3,998.700 


Per  Cent   Period 


QUOTATION 

July  30  I  Aug,  6 


69| 
128} 
48i 
140* 
77i 
69i* 
67}* 
63  i 
116* 


NEW  YORK  METAL  MARKET  PRICES 

, July  29 ,        , Aug.  5 » 

Copper:                                                     Bid.             Asked.         Bid.  Asked. 

Standard,  spot* 14.00            14,37>/'        

Selling  Prices  Selling  Prices 

£        s       d  £        s       d 

London,    standard,    spot* 65       15       0  67       17       6 

Prime  Lake    15.00      to  15.10  15.25      to  15.37 !4 

Electrolytic    14.87^2  to  15.00  15.12'/^  to  15.25 

Casting   14,70      to  14,80  I4.87>^  to  15.00 

Copper  wire  base    1600  16.25      to  16.37^ 

Lead 4,50  4,50 

Nickel  40,00      to  45,00  40,00      to  45.00 

Sheet  zinc,  f.  0.  b.  smelter 7.25  7,50 

Spelter,  spot   5.60  5,60             5,65 

Tin     spot* 40,80      to  41.00  40,80      to  40,87!^ 

Aluminum: 

Prompt  delivery    23,00      to  23.50  22.75      to  23.25 

Future    21.00      to  22.00  21,00      to  22,00 

*OLD  METALS 

Heavy  copper  and  wire 13,75  13.75 

Brass,  heavy 8.75  8.75 

Brass,   light    7-75  7.75 

Lead,  heavy    :  . . .                       4.25  4.40 

Zinc,  scrap   4.25  4.25 

♦COPPER  EXPORTS 

Total  tons   to   Aug,    5 4874 

•From  daily  transactions  on  the  New  York  Metal  Exchange. 
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Business  Notes 

The  Ohio  Electric  Car  Company  is  increasing  its  facil- 
ities for  iiiaiuifacturiiiK  electric  pleasure  vehicles  in  order 
to  double   its   prcsont   output. 

Terry  Steam  Turbine  Company. — llosliall,  Simmons  it 
Company,  50J  Kandulph  Building.  Memphis,  Tcnn.,  have 
been  appointed  agents  for  tliat  city  and  the  territory  of 
Tennessee,  Arkansas  and  the  northern  part  of  Mississippi 
for  the  Terry  Sleant  Turbine  Company,  Hartford,  Conn. 

Tungstolier  Works. — Tlic  general  ofiices  of  the  Tung- 
stolier  Works  of  the  General  Electric  Company  liave  been 
moved  from  Conneaut,  Ohio,  to  the  liuclid  building.  Cleve- 
land, Ohio,  where  a  salesroom  for  wholesale  business  will 
be  maintained. 


New  Industrial  Companies 

The  H.  P.  B.  Electric  Company,  01  Philadelphia,  was 
incorporated  under  the  laws  of  Delaware  recently,  with  a 
capital  of  $50,000.  Lansing  W.  Powers,  Rye,  N.  Y.,  chief 
incorporator. 

The  Illinois  Storage  Battery  Business  of  Chicago,  of 
Cliicago,  111.,  lias  been  chartered  with  a  capital  stock  of 
$25,000  to  deal  in  electric  batteries.  The  incorporators  are: 
Paul  Larmer.  William  J.   Bryan  and  Joseph  J.  Herbert. 

The  Merrill  Electric  Manufacturing  Company,  of  Chicagi'. 
HI.,  has  been  incorporated  with  a  capital  stock  of  $2,500 
by  F.  W.  Merrill.  J.  L.  Arthur  and  L.  A.  Nelson.  The 
company  proposes  to  deal  in  electric  machinery  and  ap 
pliances. 

The  John  W.  Cronk  Company,  of  Chicago.  HI.,  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  John  W. 
Cronk.  E.  L.  Kramer  and  George  Meyer.  The  company 
proposes  to  deal  in  electrical  supplies  and  to  do  an  elec- 
trical contracting  business. 

The  Leavitt-Jackson  Engineering  Company,  of  Brooklyn. 
N.  v..  has  been  incorporated  with  a  capital  stock  of  $50,000 
to  manufacture  mechanical  and  engmcering  instruments. 
The  incorporators  are:  Frank  M.  Leavitt.  William  F.  Kip 
and  Daniel  D.  Jackson.  ,30  East  Forty-second  Street.  New 
York.  N.  Y. 


Trade  Publications 

Insulators. — Forty-three  different  designs  of  insulators 
are  illustrated  in  a  folder  recently  issued  by  the  Brooklicld 
tilass  Company.  2  Rector  Street.  New  York.  Some  of  the 
types  are  new. 

Meters. — The  graphic  meters  of  the  Esterline  Company. 
Indianaf>olis.  Ind..  are  illustrated  and  briefly  described  in 
a  folder  recently  issued.  No.  272.  Many  applications  for 
these  instruments  are  shown. 

Belt  Dressing. — .\n  eight-page  booklet  has  been  issued 
by  the  Cling-Surface  Company,  Buffalo,  referring  to  the 
use  of  "cling-surface"  in  railroad  shops.  Five  installation* 
where   this  material   was  employed   are   illustrated. 

Hoists. — A  large  variety  of  hoists  adapted  for  many  du- 
ties and  some  interesting  examples  of  electric  hoists  are 
described  and  effectively  illustrated  in  Bulletin  No.  12,  re- 
cently issued  by  the  Lidgcrwood  Manufacturing  Company. 
06  Liberty  Street.   New  S'ork. 

High-Tension  Fuses.— The  Delta-Star  Electric  Company. 
Chicago.  HI.,  is  distributing  a  bulletin  descriptive  of  S  &  C 
carbon-tetrachloride  fuses  for  all  potentials  up  to  1 10.000 
volts.  Numerous  illustrations  showing  actual  installations 
in  commercial  operation  are  given. 

Appliance  Catalogs. — The  Manhattan  Electrical  Supply 
Company,  of  17  Park  Place.  New  York,  has  recently  issued 
two  publications  of  interest  to  the  electrical  trade.  The 
first  is  a  fan  motor  booklet  of  unique  size  and  design  and 
the  other  is  a  very  complete  commercial  booklet  on  vibra- 
tory massage,  describing  the  "Premier"  vibrator,  which  is 
of  the  company's  manufacture. 


Generating  Sets. — In  an  eight-page  pamphlet  recently 
published  by  the  Engberg's  Electrical  &  Mechanical  Worlci, 
.St.  Joseph.  Mich.,  directly  connected  generating  sets  of 
from  2.5-kw  to  50-kw  rating  are  illustrated  and  described. 

Electrical  Supplies. — A  price  list  and  discount  sheet  cov- 
ering its  lines  of  electrical  supplies  and  apparatus  has 
recently  been  put  out  by  the  Union  Electric  Company,  of 
Pittsburgh.  Pa.  The  booklet  is  well  printed  and  the  ar- 
rangement of  headings  excellent. 

Electric  Vehicles. — An  article  from  the  May  Power 
ii'ayon  has  been  reprinted  in  the  form  of  a  leaflet  by  the 
General  Vehicle  Company,  Long  Island  City,  N.  Y.,  which 
contains  reports  on  the  work  of  the  three  electric  trucks 
of  the  J.  A.  Mercier  Company  and  on  the  two  of  the  A. 
.A.  Albrecht  Company. 

Exhaust  Fans. — Bulletin  No.  246  of  the  Sprague  Electric 
Works  of  General  Electric  Company  refers  to  motor-driven 
exhaust-tan  outlits,  direct  and  alternating  current.  De- 
scriptive matter,  halftone  illustrations  and  diagrams  show- 
ing constructive  features  combine  to  give  considerable  in- 
formation  'in   this  type   of  apparatus. 

Insulators. — .\n  illustrated  folder  has  been  issued  by  the 
Line  Material  Company,  South  Milwaukee,  Wis.,  referring 
to  the  Kyle  line  non-drop  arc-lamp  hangers  and  insulators. 
Three  other  leaflets  in  the  series  give  brief  infurniation 
with  reference  to  indestructible  malleable-iron  brackets, 
pole-line  hardware  and  construction  material,  and  flexible 
insulator  clips. 

Engineering  Facilities. — In  a  recently  distributed  folder 
entitled  "Have  You  Ever  Considered  This  Method  of  Cut 
ting  Costs?"  the  I'rovidence  Engineering  Works,  Provi- 
dence. R.  I.,  set  forth  their  facilities  for  producing  anything 
in  the  line  of  machined  parts,  where  the  makmg  01  such 
parts  might  entail  a  large  investment  to  a  company  {<>< 
buildings  and  special  machinery. 

Electrical  Specialties. — Catalog  6  of  the  Machen  &  Mayer 
Electrical  Manufacturing  Company,  2ist  Street  &  Fairmount 
.Avenue.  Philadelphia,  Pa.,  describes  and  illustrates  thf 
various  electrical  specialties  made  by  this  company.  .■.  iic!^ 
include,  among  others,  flush  switches,  flush  brass 
plates.  Hush  receptacles,  steel  wall  boxes,  iron  switcli  \' • 
indicating  heater  receptacles,  remote  control  stations  and 
panel   boards. 

Pumps. — Three  new  bulletins  in  an  attractive  binder  ar- 
ranged for  future  additions  have  been  issued  by  the  Day- 
ton Pump  &  Manufacturing  Company.  Dayton.  Ohio.  No 
15  gives  information  respecting  the  Dayton  duplex  double- 
acting  power  pumps  and  water  supply  systems.  No.  22 
refers  to  deep-well  systems.  Bulletin  No.  30-.\  has  for  il» 
subject  electric  house  pump  and  automatic  water  lift  for 
bathroom    supply. 

Telephones. — Pamphlet  No.  41,  issued  by  the  Stnui/  cr^ 
Carlson  Telephone  Manufacturing  Company.  Ri"i  -: 
X.  Y..  refere>  to  its  "Central  Energy"  telephones,  inc  rlii:. 
in  addition  to  the  regular  line  some  new  and  improved  in- 
struments. In  Pamphlet  No.  42  standard  local-battery  tele-  ; 
phones,  wall  and  desk  and  combination-phone  types  arc 
shovN-n.  The  new  harmonic  party-line  telephone  is  de- 
scribed  in   this  circular.  \ 

Adaptiboxes. — The      Adapti      Manufacturing      Company, 
Winter  and    Leonard   Streets.   Cleveland,   Ohio,   has  i'^sued  j 
two   catalogs,   one   size    to  in.    by  8.5   in.,   and   the   other  in 
pocket  edition  size,  both  containing  the  same  reading  mat- i 
ter.     In    these   are   listed   "adaptiboxes"   in   complete   unhi ' 
assembled  to  make  the  various  types  most  commonly  used. 
The  company  states  that  with  a  selected  stock  of  the  com- 
plete units  and  a  small  assortment  of  covers  and  extra  lugs 
the  contractor  has  a  stock  of   fittings  that   will   meet  any 
emergency.     The  catalogs  are  fully  illustrated. 

Stage-Lighting  Apparatus. — The  latest  catalog  of  the 
Universal  l-Kctric  Stage  Lighting  Company,  240  West  Fif- 
tieth Street.  New  York,  contains  within  its  eighty  pag'S 
descriptions  and  illustrations  of  its  stage-lighting  apparatus 
and  effects.  The  most  up-to-date  electrical  devices  '" 
switchboards,  border  lamps,  stage  pockets,  dimmers  and 
other  stage  apparatus  are  presented  in  this  new  publication 
It  also  contains  an  interesting  outline  of  a  modern  theatf 
installation  in  New  York,  that  of  the  Metropolitan  Opera 
House,  which  was  installed  by  the  Universal  company. 
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Personal  Mention 

Ir.  F.  W.  Hunter  has  fucceedt-d  Mr.  G.  \V.  Russell  as 
erinicndent  '.'i  the  light  and  water  department  at 
ctha.  Kan. 

if.  C.  P.  Steinmetz,  consulting  engineer  of  the  General 
ctric  Company,  has  been  nominated  for  president  of  the 
nmon  Council  of  Schenectady,  N.  Y.,  on  the  Socialist 
et. 

[r.  Philip  S.  Dodd  has  resigned  as  secretary-treasurer 
he  Society  for  Electrical  Development,  and  it  is  under- 
)d  will  leave  the  electrical  industrj-,  in  which  he  is  so 
ely  known.  Mr.  Dodd  was  formerly  director  of  public- 
of  the  National  Electric  Lamp  Association  and  prior 
hat  time  was  business  manager  of  the  Electrical  Rci-ic-u\ 
[r.  Irwin  McNiece,  formerly  on  the  erecting  engineer- 
staff  of  the  Allis-Chalmers  Manufacturing  Company, 
been  transferred  to  the  Salt  Lake  City  office  of  that 
ipany,  in  the  capacity  of  hydroelectric  sales  engineer. 
McNiece  was  connected  with  the  old  Telluride  Power 
apany  (now  the  Utah  Power  &  Light  Company)  for  a 
iber  of  years.  He  was  engaged  in  electric  erecting 
k  out  of  Milwaukee  prior  to  his  transfer. 
ir.  Norman  Read  has  resigned  as  electrical  engineer  of 
Denver  (.Col.)  City  Tramway  to  become  assistant  gen- 
manager  of  the  Central  Colorado  Power  Company,  in 
•ge  of  all  Colorado  properties.  The  power  department 
he  Denver  City  Tramway  will  hereafter  be  included  in 
engineering  department,  reporting  to  the  chief  engineer. 
;  position  of  electrical  engineer  will  remain  unfilled  for 
time  being.  Mr.  J.  F.  Warner,  superintendent  of  power 
ion,  will  have  charge  of  the  operation  and  maintenance 
he  generating  station.  Mr.  W.  E.  Casey,  electrician, 
have  charge  of  the  maintenance  and-  operation  of  the 
tation^. 

"of.  Vladimir  Karapetoff,  professor  of  electrical  engi- 
ing  at  Cornell  University,  started  .Xug.  6  on  an  ex- 
ed  trip  West  for  the  purpose  of  visiting  the  principal 
.oelectric  developments  and  high-tension  transmission 
ts.  He  expects  to  visit  the  recent  development  on  the 
lissippi  River  at  Keokuk,  la.,  and  then  go  to  Denver, 
i,  Lake  City,  Los  Angeles,  San  Francisco,  Portland  and 
jtle.  It  is  his  intention  to  attend  the  Pacific  convention 
.pe  American  Institute  of  Electrical  Engineers  in  Van- 
•  er,  B.  C,  Sept.  9-13.  and  to  return  East  by  way  of  the 
iidian  Pacific  Railroad.  He  will  be  back  in  Ithaca 
lit   Sept.   20.    in    time    for    the    beginning   of    the    school 

If.  Frank  N.  Boyer,  for  several  years  assistant  district 
i^gtr  of  the  Chicago  office  of  the  General  Electric  Com- 
i|,  has  been  appointed  district  manager  in  St.  Louis  for 
i;l-aine  company,  succeeding  the  late  George  D.  Rosen- 
thal. The  new  manager  of  the 
St.  Louis  office  has  been  active 
in  electric  business  affairs  of 
the  Middle  West  for  a  number 
of  years.  In  earlier  life  he 
was  for  some  time  superinten- 
ilent  of  the  Edison  Light  & 
I'ow'er  Company,  of  Reading. 
I'a.  In  1889  he  became  con- 
nected with  the  Chicago  office 
of  the  old  Edison  General 
Electric  Company.  When  the 
Edison  and  Thomson-Houston 
companies  were  consolidated 
to  form  the  General  Electric 
Company  in  1892  Mr.  Boyer 
was  made  assistant  manager  of 
FRANK  X.  BOYER  the   supply   department   in   the 

1  Chicago    office.      Three    years 

efhe  was  made  Chicago  manager  of  the  department,  a 
son  which  he  held  for  more  than  thirteen  years.  In 
K  1908.  Mr.  Boyer  was  promoted  to  be  assistant  mana- 
r  f  the  Chica.sjo  office,  succeeding  in  that  position  the 
e  ames  W.  Johnson,  who  had  just  been  made  manager 
c  office.  Mr.  Boyer  has  an  exceptionallv  wide  ac- 
a;tance  among  electrical  men. 


Dr.  Harold  Pender,  who  has  been  appointed  director  of 
the  research  division  of  the  department  of  electrical  en- 
gineering at  the  Massachusetts  Institute  of  Technology, 
was  born  at  Tarboro,  N.  C,  Jan.  13,  1879.  He  receivea 
his  early  education  in  Baltimore  and  prepared  for  college 
at  the  McDonougli  School.  He  was  graduated  at  Johns 
Hopkins  with  the  degree  of  A.B.  in  1898  and  received 
the  degree  of  Ph.  D.  from  the  same  institution  in  1901, 
being  at  the  time  assistant  in  the  physical  laboratory  of 
the  university.  The  next  year  he  spent  at  the  McDonough 
School  as  instructor,  and  during  the  following  year  he 
was  instructor  in  physics  at  Syracuse  University.  In  Jan- 
uary, 1903,  Dr.  Pender  went  to  the  Sorbonne,  Paris,  on 
special  invitation  of  the  late  M.  Poincare,  under  a  grant 
from  the  Carnegie  Institution,  to  repeat  there  certain  ex- 
periments on  the  magnetic  eftect  of  a  moving  electrostatic 
charge.  His  previous  series  of  experiments,  extending  over 
two  years,  which  confirmed  Maxwell's  theory  and  an  earlier 
experiment  made  by  Prof.  Henry  A.  Rowland,  had  been 
questioned  by  a  French  scientist,  V.  Cremieu,  who  had 
been  unable  to  detect  such  an  effect.  The  Paris  investiga- 
tion which  was  undertaken  by  Pender  and  Cremieu  together 
proved  beyond  reasonable  doubt  that  a  moving  charge  does 
produce  a  magnetic  field.  In  May,  1903,  Dr.  Pender  en- 
tered the  apprenticeship  course  of  the  Westinghouse  Electric 
&  Manufacturing  Company  and  was  appointed  to  a  regular 
position  on  the  engineering  staff  in  the  fall,  being  given 
charge  of  the  testing  of  silicon  steel  for  electrical  purposes. 
In  1904-05  he  was  in  the  electrical  engineering  department 
of  the  New  York  Central,  his  work  being  largely  the 
planning  of  the  distribution  system  of  the  New  York  Ter- 
minal. He  next  became  associated  with  Dr.  Gary  T.  Hutch- 
inson, and  was  at  the  time  secretary  and  assistant  to  the 
chief  engineer  of  the  McCall  Ferry  Power  Company.  The 
work  upon  which  he  was  engaged  from  1905  to  1909  included 
a  report  to  the  International  Railway  Company  of  Buffalo 
on  the  use  of  water-power  to  charge  batteries  in  connection 
with  its  steam  plant:  a  report  to  the  city  of  New  York  on 
the  cost  of  complete  lighting  from  a  municipal  plant;  the 
electrification  of  .the  Cascade  tunnel  of  the  Great  Northern 
Railway,  together  with  various  economic  and  hydraulic 
problems  for  the  McCall  Ferry  Power  Company,  and  in- 
vestigations of  the  effect  of  methods  of  heat  treatment  on 
the  magnetic  and  electric  properties  of  silicon  steel  Since 
1909  Dr.  Pender  has  been  connected  with  the  Massachusetts 
Institute  of  Technology,  until  1912  as  professor  of  electrical 
engineering  and  now  as  director  of  the  research  division  of 
the  department  of  electrical  engineering.  The  technical  ar- 
ticles from  the  pen  of  Dr.  Pender  include  a  score  or  more 
of  important  contributions  in  French  and  in  English  to  the 
leading  technical  journals.  He  is  the  author  of  "Principles 
of  Electrical  Engineering"  and  editor  of  "The  American 
Electrical   Engineer's   Handbook." 


Obituary 


A.  S.  Michener,  controller  of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  of  Seattle,  Wash.,  was  drowned 
Sunday  while  on  a  fishing  trip  up  the  Homahoma  River 
near  Seattle.  Together  with  Messrs.  J.  P.  Dabney,  A.  L. 
Kempster,  A.  W.  Leonard,  C.  C.  James  and  Mr.  Best,  of 
the  Puget  Sound  Traction,  Light  &  Power  Company,  Mr. 
Michener  left  Saturday  on  the  launch  of  Mr.  J.  Sodenbcrg, 
a  prominent  business  man  of  Seattle,  whose  guests  they 
were.  Arriving  at  their  destination,  the  party  started  up 
stream  on  foot,  and  the  supposition  is  that  Mr.  Michener 
while  fishing  alone  slipped.  His  dead  body  was  discovered 
half  an  hour  later.  Algernon  Stanton  Michener  was  born 
in  Washington,  D.  C,  in  1869  and  was  a  son  of  the  late 
Captain  John  E.  Michener.  After  graduating  in  law  from 
Georgetown  University  he  entered  the  American  Ordi- 
nance Company,  leaving  there  later  to  join  the  staff  of  the 
Stone  &  Webster  organization.  At  the  time  of  his  death 
he  was  vice-president  and  controller  of  the  Puget  Sound 
Traction,  Light  &  Power  Company,  having  left  Boston  for 
Seattle  in  1912.  He  is  survived  by  a  widow,  sister  and 
brother.     Interment  will  be  made  at  Washington  on  Aug.  9. 
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Construction 

New  England 

WES7  '  ■  ■"  '  •  '"  ■'  -- — Bids  will  be  receivtd  by  tbc  injflees  of 
ibe  Wci  .  ai  the  office  of  H.  O.  Spalding,  M.  D.. 

sTiperi".  te   Hospital,   Westborongh,   uniil   Aog.    15 

for  the  crc.  r.  -'.  ^  ,  -cit  power  house.  Plans  and  ^>eci6cations 
ma;  be  obtained  at  the  hospital  or  at  the  office  of  the  Richard  D.  Kim- 
ball Co.,  6  Beacon  Street,  Boston,  Mass. 

P.^WTUCKET,  R.  I. — A  special  meeting  of  the  Blacitstone  Vallej-  Gas 
k  EL  Co.,  of  PawtocVet  and  Woonsocket.  has  been  called  for  Aug.  12  to 
authorize  an  increase  in  the  capital  stock  of  the  company  by  $500,000,  to 
proride  additional  funds  for  additions  and  improvements,  including  an 
addition  to  the  central  generating  station  of  12.000  hp  and  the  construc- 
tion ot  a  new  coal-gas  plant  at   Pawriicket. 


Middle  Atlantic 

CIIATEAUGAY.  X.  V.— The  Chasm  Pwr.  Co.  expects  to  purchase 
soon  one  lOO-kra  transformer.     \\'.  T.  Thayer  is  manager. 

COKTL.^ND,  N.  Y. — Bids  wiU  be  received  at  the  office  of  the  super- 
rising  architect.  Treasury  Department,  Washington,  D.  C,  until  .\ug.  12 
for  the  construction,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Cortland, 
N*.  Y.  Drawings  and  specifications  may  be  obtained  at  the  above  office 
Br  from  the  custodian  at  Cortland.  O.  Wenderoth  is  supervising  archi- 
tect. 

JAMjUCA,  N.  Y.— The  New  York  &  Queens  El.  Lt.  &  Pwr.  Co.  has 
purchased  a  site  on  Van  Wyck  .Avenue,  just  north  of  the  new  Long 
Island  Railroad  terminal,  on  which  it  proposes  to  erect  a  new  substa- 
tion, executive  offices  and  headquarfters  for  the  construction  force  of 
[he  company  in  the  Jamaica  district.  Energy  for  the  substation  will  be 
supplied  from  the  Long  Island  City  and  .\storia  generating  stations. 

MECHAXICSVILLE.  X.  Y.— The  MechanicsviUe  EI.  Lt.  &  Gas  Co. 
txpccts  to  purchase  within  the  next  30  days  one  150-hp  boiler,  one  feed- 
water  heater  (150  hp),  motor  to  drive  pump  and  Xo  6  and  Xo.  8  weather- 
fjroof  pipe.     Edward  Farrow  is  president  and  manager. 

XEW  YORK,  X.  Y— The  Public  Service  Commission,  First  District, 
las  executed  a  contract  with  the  E.  E.  Smith  Contracting  Co.,  101  Park 
\venue.  Xew  York,  for  the  construction  of  the  section  of  the  Broadway 
(Manhattan)  subway  lying  between  Union  Square  and  Twenty-sixth 
Street  for  $2,056,702.  The  plans  call  for  a  four-track  underground  rail- 
-oad  with  one-half  of  the  express  station  at  Union  Square  and  a  local 
itation  at  Twenty-third  Street  and  Madison  Square. 

PLATTSBURG,  X.  Y.— The  Plattsburg  Gas  &  El.  Co..  it  is  reported, 
las   completed   arrangements   for   extensive    alterations   and   improvements 

0  its  system,  work  on  which  has  already  begun.  The  company  is  re- 
Juilding  the  lines  from  its  power  house  at  Indian  Rapids  to  Plattsburg. 
ind  when  completed  the  transmission  lines  will  be  extended  to  Morrison- 
rille  to  furnish  electrical  service  in  that  village. 

SYRACUSE,  X.  Y.— The  Oswego  River  Pwr.  Trans.  Co..  of  Syracuse, 
las  applied  to  the  Public  Service  Commission  for  permission  to  construct 

1  distributing  system  in  the  town  of  Schroeppel  and  erect  a  transmission 
ine  across  that  town  to  a  connection  with  the  lines  of  the  Mexico  El. 
,0.  in  the  town  of  Palmero;  also  to  begin  construction  of  distributing 
ystem  in  the  villages  of  Cato  and  Meridian  to  furnish  energy  for  lamps 
ind  motors  in  those  places.  This  construction  involves  the  extension  of 
he  company's  lines  from  the  hamlet  of  Fairdale,  through  the  towns  of 
lannibal,  Ira  and  Cato,  through  the  settlement  of  Hannibal  Center  and 
ra  Hill,  to  the  villages  of  Cato  and   Meridian. 

TROY,  X.  Y. — The  contract  for  the  construction  of  the  new  telephone 
luilding  of  the  Xew  York  Telephone  Co.,  to  be  erected  at  Fourth  and 
State  Streets,  Troy,  at  a  cost  of  $500,000.  has  been  awarded  10  the 
rharles  P.  Boland  Co.,  of  Troy. 

DAUPHIX,  PA. — The  residents  of  Dauphin  are  preparing  a  petition 
sking  the  county  court  for  authority  to  raise  the  money  necessary  to  in- 
tall  an  electric.lighting  system.  The  service  will  be  furnished  by  the 
farrisburg  Lt.  &  Pwr.  Co.,  which  was  recently  granted  a  franchise  by 
he  Borough  Council.     The  streets  are  now  lighted  by  oil  lamps. 

WILLIAMSBURG,  PA.— The  Penn  Central  Lt.  &  Pwr.  Co..  of 
\ltoona,  is  building  a  new  plant  at  Williamsburg.  The  initial  equipment 
Kill  include  a  4000-kw  Westinghouse  turbine  and  Edgemoor  boilers, 
rhe  ultimate  generating  capacity  of  the  plant  will  be  15,000  kw.  Con- 
racts  for  equipment  have  been  placed.  Day  &  Zimmerman,  of  Phila- 
lelphia,   are   engineers. 

CAMDEX,  X.  J.— The  City  Council  has  rejected  an  ordinance  appro- 
riating  $540,000  for  a  municipal  electric-light  plant.  A  resolution  was 
dopted  by  the  Council  providing  that  the  question  should  be  brought 
cforc  the  voters  at  the  next  election. 

EGG  HARBOR,  X.  J.— The  dam  at  Park  Lake  gave  away  on  Aug.  1. 
indermining  the  concrete  foundations  to  the  electric-light  plant  and  saw 
nill.     The  electric-light  plant,  it  is  said,  was  badly  damaged. 

SOUTH  RIVER,  X.  J.— Bids  will  be  received  by  the  Borough  Council 
ind   Board    of   Public    Works.    South    River,    until    Aug.    11    for    the   con- 


struction of  an  addition  to  the  electric  power  plant,  includir,  the  inililli. 
tion  of  gas-producer  engine,  generator,  switchboard,  coal  1  tni  ttiS 
conveyor.     C.  S.  Partridge  is  superintendent  of  public  wort 

WASHIXGTOX,  D.  C— Bids  will  be  received  at  the  Enneer  Dna 
United  States  Army,  Washington  Barracks,  D.  C,  until  Aut:J2,  for  h,'. 
nisbing  five  direct-current  switchboards,  etc.  Further  inf  mation  nt 
be  obtained  upon  application  to  Major  W.  J.   Barden. 

W.\SHIXGTOX,  D.  C— Bids  wUl  be  received  at  the  office  the  np«. 
vising  architect,  Treasury  Department,  Washington,  D.  C,  u-.l  Aoj.  28 
for  furnishing  and  installing  lighting  fixtures  in  the  new  baiing  for  mi 
Bureau  of  Engraving  and  Printing.  Washington,  in  accordar.  with  pbu 
and  specifications,  copies  of  which  may  be  obtained  at  the  «pve  ofice. 
O.  Wenderoth  is  supervising  architect. 

WASHIXGTOX,  D.  C— Bids  wiU  be  received  at  the  .ovetnineiii 
Printing  Office,  Washington.  D.  C.  until  .Aug.  25  for  furnimg  and  in 
stalling  in  that  office  certain  boilers,  stokers,  feed-water  heers,  pjpini 
and  flues,  foundations,  coal  and  ash-handling  machinery-  noVestack, 
turbine  and  generator  switchboard  and  tunnel  between  thr  .vernmetn 
Printing  Office  and  the  new  post  office  building.  Detailed  jciiiaiioiu 
and  proposal  giving  complete  information,  etc.,  may  be  obtned  by  td- 
dressing  Cornelius  Ford,    public   printer. 

WASHIXGTOX,  D.  C— Bids  will  be  received  at  the  Bunu  of  Sap- 
plies  and  -Accounts,  Xavy  Department,  Washington,  D.  C,  u:l  .Aug.  19. 
for  furnishing  at  the  various  navy  yards  and  naval  station-tupplies  u 
follows:  Xorfolk,  Va..  Schedule  5711 — one  motor-driven  niral  disk 
grinder,  complete;  Boston,  Mass.,  Schedule  5701 — restrandc  and  in- 
sulating cables;  Philadelphia.  Pa.,  Schedule  5709 — miscella>ou5  trock 
and  storage  batterj-,  complete,  etc.;  Brooklyn,  X.  Y.,  Scheile  5701— 
500  ft.  paper-insulated,  lead-sheathed  telephone  cable,  350i'  t.  rubber- 
insulated,  lead-sheathed  duplex  cable.  700  ft.  paper-insulated  id-sheathed 
three-conductor  cable;  East  and  West.  Schedule  5659 — recellaneoos 
electric  fixtures,  miscellaneous  globes  for  electric  fixtures  ai  prisnalil 
reflectors:  Mare  Island,  Cal..  Schedule  5664 — two  50-kw  tun-generMor 
sets  complete,  two  100-kw  turbo-generator  sets  complete  with  sare  pills: 
Schedule  5665 — three  portable  current  transformers,  three  daile-voltage. 
single-phase  indicating  wattmeters,  one  high-sensitivity  galvanneter,  etc. 
Bids  will  also  be  received  at  the  same  place  until  Aug.  26.  s  follows: 
Mare  Island,  Cal.,  Schedule  5712 — 9600  ft.  miscellaneous  pa^-insalaled 
and  lead-sheathed  electrical  cable,  Xaval  Engineering  Experirait  Station, 
Annapolis,  Md..  Schedule  5679 — furnishing  and  installing  ae  Diese! 
engine,  one  direct-current  oil-engine-driven  exciter  unit  and  n:  altenut- 
ing-current  generator.  Bids  will  also  be  received  at  the  sam-rlace  until 
Sept.  2,  as  follows:  Brooklyn,  X.  Y..  Schedule  5698— for  iKellaneoo- 
transmitting  and  receiving  radio  sets:  Mare  Island,  Cal..  Scheile  570O— 
one  motor-driven  emery  grinder,  one  motor-driven  surface  plair  grinder 
one  motor-driven  grindstone,  with  trough  complete,  one  Dtor-dri»en 
boring  and  mortising  machine,  one  motor-driven  core-box  mhine,  one 
34-in.  motor-driven  vertical  swivel-turret  boring  and  lurnin  mill,  one 
vertical  30-in.  motor-driven  boring  and  turning  mill,  one  olor-driTen 
hydraulic  test  pump,  one  34.in.  motor-driven  band  saw.  one  mor-dri»en. 
universal  bench  saw  and  one  motor-driven  scroll  saw.  T.  Cowie  is 
paymaster  general.  V.  S.  X. 


North  Central 

BAY  CITY.  .MICH.— The  lighting  committee  is  contemcling  Ih' 
installation  of  a  new  streetlighting  system,  to  cost  approximatf  $27,000 
The  present  plans  provide  for  152  standards,  carrying  inverO  6.6-amp 
magnetite  lamps.  Park  cable  will  be  used.  F.  H.  Mohr  is  c.imiao  of 
lighting  committee,  and  William  H.  Fitzhugh  superintendent  the  m"' 
nicipal  electric-light  department. 

CASS  CITY.  MICH.— At  a  special  election  held  recently  c  P"!*"' 
tion  to  issue  $11,000  for  improvements  to  the  municipal  f;iricligbl 
plant  and  water-works  system  was  carried.  It  is  proposed  to  ect  a  nc« 
power  house  on  another  site,  the  present  plant  to  be  moved  the  new 
power  house,  additional  machinery  put  in  and  a  new  street-liitinp  sys- 
tem  (tungsten  lamps)   installed. 

HOUGHTOX.  MICH.— The  Houghton  County  Trac.  Co.  1  planninj 
to    remodel   its   substation   at   Laurium. 

M.ASOX,  MICH.- Within  the  next  30  days  the  manage  of  tbe 
municipal  electric  light  plant  expect  to  purchase  a  generator  .ii  enp"'- 
exciter,  switchboard  and  instruments,  transformers,  lightninp  rresttrs. 
meters,  etc.,  and  within  the  next  three  months  two  boilers.  •<"f  '' 
Cummings  is  superintendent. 

CLEVEL.AXD,  OHIO.— Bids  will  be  received  at  the  office  W^H. 
Kirby,  secretary  to  the  director  of  public  service,  Xo.  204  ty  Hal 
Cleveland,  until  Aug.  14,  for  electric-light  poles  for  the  Munici  Electnc 
Light  Department,  in  accordance  with  plans  and  specifications  ''"''""' 
be  obtained  in  the  office  of  the  engineer  of  construction,  419  iv 
W.  J.  Springborn  is  director  of  public  service- 

CLEVELAXD,  OHIO.— Bids  will   be  received  at  the  office     ^^^  "• 
Kirby,    secretar}-    to    the    director    of    public    service.    No.    204    tr         ■ 
Cleveland,   Ohio,    until   Aug.    12,    for   transformers   for  the   Br.^  >"  J 
Collinwood     stations     of     the     municipal     electric     Ught     depa'"-'"'' ^^ 
accordance   with    plans   and   specifications   which   may  he  obtanJ  '" 
office    of    the    engineer    of    construction.    Room    419,    City    Ha! 
Springborn  is  director  of  public  service. 
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ELECTRICAL     WORLD 


MARTINS  I'HKV,  OHIO. — Improvements  are  being  made  to  the 
distribution  lines  ■  the  municipal  electric-light  plant  and  Westinghouse 
meters  are  being  stalled  for  the  flat-rate  consumers.  J.  W.  Tush  is 
superintendent. 

OAK  HARBOR  -)HIO.— The  Town  Council  has  decided  to  submit 
the  proposition  of  mding  the  town  for  tlie  installation  of  a  municipal 
electric-light  plant  '  a  special  election  to  be  held  soon.  The  Council 
has  rejected  the  piiosition  of  the  Ohio  Northwestern  Ry.  &  Pwr.  Co. 
for  street  lighting. 

PIQUA,  OHIO.-The  Dayton  Lt.  &  Pwr.  Co.  (which  owns  the  Piqua 
electric  plant),  it  <  reported,  has  closed  a  contract  with  the  Western 
Ohio  Ry.  Co..  of  bia,  for  energy  to  operate  the  local  system.  A  trans- 
mission line  will  '  erected  from  Lockingham  to  Piqua,  a  distance  of 
6  miles.  The  W«ern  Ohio  Ry.  Co.  will  also  furnish  energy  to  oper- 
ate the  cars  of  thiDayton  &  Troy  El.  Ry.  Co.  and  the  Dayton,  Coving- 
ton &  Piqua  Trac.'o.  Under  the  terms  of  the  contract  power  is  to  be 
delivered  at  the  Lkingham  substation  by  Oct.  1.  O.  H.  Hutchings,  of 
Dayton,  is  general  uperintendent  of  the  Dayton  Lt.  &  Pwr.  Co. 

SANDUSKY,  010. — At  an  election  held  July  30  the  proposition  to 
issue  $200,000  foriie  installation  of  a  municipal  electric-light  plant  was 
defeated. 

TOLEDO,  OHK— Bid6  will  be  received  by  the  Board  of  County  Com- 
missioners of  Luc  County,  Court  House.  Toledo,  until  Aug.  28,  for 
furnishing  materia  required  and  construction  of  underground  steam  and 
water  connections  nd  electric  service  wires  at  the  power  plant  of  the 
Lucas  County  Intiiary,  in  accordance  with  plans  and  specifications  pre- 
pared by  David  L.-itine,  architect,  Toledo,  which  are  on  file  in  the  office 
of  the  county  autor  and  at  the  office  of  the  architect.  Charles  J. 
Sanzenbacher  is  alitor. 

TROY.  OHIO.-I'he  city  of  Troy  e.\pects  to  rebuild  its  power  house 
ne-xt  year,  conibinjj;  the  electric  power  plant  and  water-works  system, 
and  go  into  new  (ids  for  water-works,  using  wells.  L.  A.  Pool  is  super- 
intendent. 

CLAY,  KY.— 1:  Clay  Lt.  &  Ice  Co.  expects  to  purchase  new  equip- 
ment and  machine  as  follows:  One  about  30-kw,  single-phase,  60-cycle, 
2300-volt,  revolvir-field,  belt-driven  generator,  one  automatic  steam 
engine  (about  50  ,i),  switchboard  for  above  generator  and  leather  drive 
belt.  The  compar  would  consider  second-hand  machinery,  but  it  must 
he  in  first-class  cidition.     C.   R.   Clark   is   secretary   and  manager. 

HARDINGSBLG,  KY.— Within  the  next  60  days  the  Hardinsburg 
El.  Lt.  &  Pwr.  Ccexpects  to  erect  an  electric  light  and  power  plant  and 
to  purchase  withiithe  next  30  days  one  30-kw  or  40-kw,  220-250-voIt 
direct-current  genator  and  9-in.  belt,  switchboard  and  material  for  wir- 
ing for  inside  at  outdoors,  and  will  also  need  one  power  pump  for 
boiler-feed.  Engb  and  boiler  have  been  purchased.  Within  the  next 
six  months  the  copany  will  also  purchase  from  800  to  1000  incandescent 
lamps. 

HENDERSON. ;Y.— Bids  will  be  received  at  the  office  of  L.  P.  liite, 
superintendent  or.he  munici])al  electric-light  plant,  until  Aug.  16  for 
one  400-hp  water-be  boiler  with  chain-grate  stoker;  also  for  one  225-ft. 
(by  11  ft.  inside  ameter)  self-supporting  unlined  steel  smokestack.  An 
alternative  propos  will  be  accepted  on  radial  brick  smokestack  of  same 
dimensions.  Spedcations  may  be  obtained  on  application  to  the  above 
office. 

HOPKINSVIL£,  KY.— The  Kentucky  Pub.  Ser.  Co.,  of  Hopkins- 
ville,  has  closed  contract  with  Captain  S.  G.  Ragsdale,  who  owns  the 
lighting  franchisiin  Pembroke  and  Trenton,  to  furnish  energy  from  the 
Hopkinsville  plai  :o  operate  the  systems  in  the  two  towns.  It  is  also 
proposed  to  furnn  electricity  to  residents  along  the  line,  which  will  be 
20  miles  long.  It  Kentucky  Pub.  Ser.  Co.,  it  is  said,  contemplates  the 
connruction  of  a  cw  power  house  in  Hopkinsville  in  the  near  future. 

LEE.WON.  K— The  Lebanon  Lt.,  Ice  &  Pwr.  Co.  expects  to  pur- 
chase within  the  ext  12  months  a  coal  and  ash-handling  system.  J.  A. 
Kelly  is  treasure 

LIVERMORE.^Y.— The  Smith-Cooperage  Co.,  of  Livermore,  is  nego- 
tiating with  the  ridents  of  the  town  of  Island,  3  miles  distant,  to  extend 
its  electrical  servt  to  that  place.  If  an  agreement  is  reached  equipment 
will  be  required  r  the  entire  line. 

LOUISVILLE  KY.— The  Board  of  Park  Commissioners  is  contem- 
plating the  installion  of  a  new  lighting  system  along  the  borders  of  the 
Southern  and  Eaern  Parkways.  The  Louisville  Gas  &  EI.  Co.  has  been 
asked  to  submit   timates   for  furnishing  the  service. 

BOURBON,  ID.— A  new  tungsten  street-lighting  system  has  recently 
been  installed  he  by  the  Union  Wtr.,  Lt.  &  Pwr.  Co.  E.  Kessler. 
superintendent, 

FRANKFORTj  ND.— The  Board  of  Electric  Light  Commissioners  ex- 
pects to  purchasevithin  the  next  12  months  one  500-hp  boiler,  a  1000-kw 
turbine  and   120  eters.     H.  B.   Wickham  is  secretary. 

I.EBANOX,  ID.— The  Interstate  Pub.  Ser.  Co.,  successor  to  the 
Citizens'  El.  Lt.;  Pwr.  Co.  of  Lebanon,  expects  to  rebuild  its  trans- 
mission lines  \v,in  the  next  12  months.  The  company  has  just  in- 
stalled one  300-if  General  Electric  turbine  and  one  switchboard  panel. 
F-  H.  Miller  is  ;al  manager. 

SHERIDAN,  ID.— The  Sheridan  Wtr.,  Lt.  &  Ht.  Co.  has  nearly  com- 
pleted the  installion  of  a  complete  new  electric-light  plant  and  water- 
works. The  eqmnent  consists  of  one  100-kw  and  one  75-kw  generating 
unit   and   300-hp  oiler    and    new    General    Electric    switchboard.      A    day 


service    was    established    July    1,    1913.      C.    E.    Layton    is    secretary    and 
treasurer, 

HILLSBORO,  ILL. — Arrangements  are  being  made  by  the  Peabody 
Coal  Co.  to  install  electrical  equipment  in  the  Kortkamp  mine,  near  Hills- 
boro,   for  operating  hauling  and  lifting   apparatus. 

LINCOLN,  ILL. — A  movement  has  been  started  by  the  business  men 
10  install  ornamental  street  lamps  on  Broadway  between  Kickapoo  and 
Chicago  Streets. 

OTTAWA,  ILL. —  The  Northern  Illinois  Lt.  &  Trac.  Co.,  of  Ottawa, 
lias  increased  its  capital   stock  from  $250,000  to  $750,000. 

PANA,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  has 
submitted  a  proposition  to  the  City  Council  offering  to  furnish  energy 
for  lamps  and  motors  to  the  city  and  for  street-lighting.  The  company 
agrees  to  furnish  arc  lamps  at  $60  each  per  year,  electricity  for  domestic 
purposes  at  8  cents  per  kw-hr.,  for  industrial  purposes  at  4  cents  per 
kw-hr.  and  for  the  ornamental  street  lamps  at  4  cents  per  kw-hr. 

STERLING,  ILL. — The  installation  of  a  new  electric  elevator  in  the 
new  city  hospital   (to  cost  $2,000)  is  under  consideration. 

WATSEKA,  ILL.— The  Central  Utilities  Co.,  of  Watseka,  is  reported 
to  have  purchased  a  site  in  Watseka  upon  which  it  will  erect  a  new 
power   plant. 

ANTIGO,  WIS.— The  Antigo  El.  Co.  has  been  granted  authority  by 
the  Wisconsin  Railroad  Commission  to  issue  $10,000  in  capital  stock  to 
provide  funds  for  extensions  and  additional  equipment. 

JANESVILLE,  WIS.— The  Janesville  El.  Co.  expects  to  purchase  a 
300-kw  to  400-kw.  three-phase,  60-cycle,  2300-volt,  600  r.p.m.  generator 
with  switchboard  panel.  The  company  would  prefer  a  good  second-hand 
generator.     P.  H.  Korst  is  manager. 

KIEL,  WIS.— Bids  will  be  received  by  Fred  Duecke,  village  clerk, 
until  Aug.  20  for  the  construction  of  an  electric-light  system  for  the 
village  of  Kiel.  Plans  and  specifications  are  on  file  in  the  office  of  the 
village  clerk. 

MADISON,  WIS.— The  Peninsula  Pwr.  Co.,  of  Madison,  has  received 
authority  from  the  Wisconsin  Railroad  Commission  to  issue  capital  stock 
to  the  amount  of  $400,000,  the  proceeds  to  be  used  for  the  purchase  of 
additional  equipment  for  its  hydroelectric  plant  and  transmission  line  in 
the  counties  of  Florence,  Wis.,  and  Dickinson,  Mich.,  and  for  the  retire- 
ment of  outstanding  bonds,  etc. 

MEDFORD,  WIS.— The  Medford  Lt.  &  Htg.  Co.  contemplates  improv- 
ing its  distribution  system  by  putting  in  larger  wire.  William  Ungrodt 
is  superintendent. 

MENOMONIE,  WIS.— Bids  will  be  received  by  the  trustees  of  the 
State  Board  of  Industrial  Education  for  the  State  of  Wisconsin,  at  the 
Stout  Institute,  Menomonie,  Wis.,  until  Aug.  18,  for  general  construc- 
tion, heating,  ventilating,  plumbing  and  electric  wiring  for  the  new  trades 
building  and  additions  to  present  boiler  house  and  fuel  rooms  and  present 
heating  plant,  etc.,  to  be  erected  at  Menomonie,  in  connection  with  the 
Stout  Institute.  Copies  of  plans  and  specifications  may  be  obtained  from 
John  D.  Chubb,  architect,  822  Chicago  Opera  House,  Chicago,  111.,  for 
which  a  deposit  of  $25  will  be  required  to  be  refunded  upon  return  of 
same.  Complete  sets  of  drawings  are  on  file  at  the  Stout  Institute, 
Menomonie,  also  at  the  office  of  the  architect,  Chicago,  111.;  the  Builders' 
Exchange,  Milwaukee,  and  the  Builders'   E.\change,   Minneapolis,   Minn. 

EAST  GRAND  FORKS,  MINN.— The  managers  of  the  municipal 
electric-light  plant  are  building  a  new  substation  and  rebuilding  the 
distribution  system  of  the  municipal  electric-light  plant.  Material  and 
supplies  have  already  been  purchased.  Charles  E.  Fiers  is  superin- 
tendent. 

ROCHESTER.  MINN. — Contracts  have  been  awarded  by  the  city  of 
Rochester  for  material  for  an  incandescent  cluster-lamp  street-lighting 
system,  at  a  cost  of  about  $3,700.  The  plans  provide  for  59  lamp 
standards,  carrying  one-  60-watt  and  four  40-watt  lamps,  maintained  by 
underground  cable.  The  city  will  install  the  system.  H.  E.  Swanson  is 
superintendent  of  the  municipal  electric-light  plant. 

CHARLES  CITY^  lA.— The  capital  stock  of  the  Charles  City  Lt.  & 
Ht.  Co.  has  been  increased  from  $75,000  to  $250,000. 

CLINTON,  lA.— Bids  will  be  received  by  the  county  auditor  of  Clinton 
County,  Clinton,  until  Aug.  13,  for  the  construction  of  a  power  house 
and  steam-heating  plant  in  the  County  Home.  The  cost  is  estimated  at 
about   $7,000. 

FONDA,  L^.— The  city  of  Fonda  has  voted  to  issue  $15,000  in  bonds 
for  the  installation  of  a  municipal  electric-light  system.  The  Northern 
Iowa  Pwr.  Co.,  of  Humboldt,  will  furnish  energy  for  same.  .Arrange- 
ments have  been  made  whereby  the  company  will  erect  the  transmission 
line  from  Humboldt  to  Pomeroy  and  thence  to  Fonda,  furnishing  poles, 
lines,  transformers  and  everything  complete  to  furnish  a  24-hour  service. 

MASON  CITY,  lA.— The  People's  Gas  &  EI.  Co.,  of  Mason  City, 
expects  to  erect  within  the  next  three  months  an  addition  to  its 
power  house  and  to  install  one  2000-kw  turbine  and  two  500-hp  boilers 
and  to  install  within  the  next  six  months  one  1000-gal.  deep-well  pump. 
M.  Anderson  is  manager. 

POMEROY,  LA. — At  an  election  held  July  12  bonds  to  the  amount 
of  $15,000  were  voted  for  the  erection  of  a  transmission  line  (14  railei 
long)  to  connect  with  the  lines  of  the  Northern  Iowa  Pwr.  Co.,  of 
Humboldt,  which  will  furnish  energy  to  operate  same.  The  company  will 
also   build   the    lines   and    distributing   system    in    Pomeroy   under    contract 
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with    Ihc    town.      No   engineer    has    yet    been    engaged.     .S     II     Mil  lure    is 
city   clerk. 

SPENCICR,  lA.— Bids  will  be  received  until  Aug.  IS  by  Miss  ICtia  M. 
Smith,  city  clerk,  Spencer,  for  the  installation  of  a  I2-in.  by  16-in. 
Corliss  engine  in  the  municipal  power  house,  in  accordance  with  plans 
and  specilicalions,  copies  of  which  may  be  obtained  from  the  city  clerk  or 
from  K.  C.   Gaynor,  of  Sioux  City,  consulting  engineer. 

SPIRIT  r.AKK,  lA.— The  electric  plant  of  the  Spirit  Lake  F,l.  Co. 
was  recently  destroyed  by  fire,  causing  a  loss  of  about  $15,000.  At 
present  the  town  of  Spirit  Lake  and  the  resorts  at  Orleans,  Arnold's 
I'ark  and  Templar  Park  arc  without  electrical  service.  The  plant,  it  is 
understood,  will  be  rebuilt  at  once. 

TIPTON,  lA.— The  Tipton  Lt.  &  Htg.  Co.  has  changed  its  plant  from 
direct  current  to  alternating  current.  A  new  substation  has  been  erected 
which  will  be  equipped  with  three  50kva  transformers,  lightning  arrester, 
oil  switches,  switchboard,  etc.     All  material  has  been  purchased. 

DEXTER,  MO. — The  proposition  to  issue  $S8,000  in  bonds  for  the  in- 
stallation of  an  electric-lighting  plant  and  sewers  will  soon  be  submitted 
to  the   voters. 

JOPLIN,  MO. — At  an  election  held  recently  the  proposition  to  issue 
$75,000  in  bonds  for  extensions  and  improvements  to  the  municipal 
electric-light  plant  was  defeated.  This  is  the  third  time  since  April  22 
that  a  proposition  to  enlarge  the  plant   has  been  defeated. 

LAM.AR,  MO.— Within  the  next  six  months  the  city  of  Lamar  expects 
to  purchase  heating  appliances,  vacuum  cleaners,  washing  machines  and 
motors.  Charles  B.  Hall  is  superintendent  of  the  municipal  electric- 
light  plant. 

OZARK,  MO.— The  Ozark  Pwr.  &  Wtr.  Co.  has  applied  to  the  State 
Utility  Commission  for  authority  to  issue  $6,000,000  in  bonds,  the  pro- 
ceeds of  $2,000,000  to  be  used  for  the  construction  of  the  White  River 
dam  and  the  remainder  to  be  utilized  in  enlarging  the  dam  and  general 
improvements. 

I'OivT  PIERRE,  S.  D.— The  Fort  Pierre  Power  Co.  expects  to  pur- 
chase within  the  next  two  months  materal  for  erection  of  electric  trans- 
mission line  across  the  Missouri  River.  Copper-clad  steel  wire  and  towers 
will  be  used.  The  company  would  like  to  receive  catalogs  and  prices 
from  manufacturers  of  towers. 

(;.-\RRETSON,  S.  D. — The  town  of  Garretson  expects  to  purchase 
within  the  ne-xt  three  months  one  20-hp  oil  engine,  one  18-kw,  three-wire. 
250-volt  direct-current  generator,  one  blue  Vermont  marble  switchboard 
panel  and  necessary  instruments  to  match  switchboard  now  installed. 

GRAND  ISLAND,  NEB. — Extensive  improvements  are  being  made  to 
the  municipal  electric-light  plant,  including  construction  of  new  power 
house  and  the  installation  of  a  500-kva  Allis-Chalmers  turbo-generator 
with  all  condensing  equipment,  at  a  cost  of  about  $20,000.  An  electrolier 
lighting  system  for  the  business  section,  consisting  of  five-lamp  clusters 
and  using  steel-taped  cable  instead  of  conduits,  costing  about  $13,000,  is 
being  installed.     J.   H.    Miller  is  water  and  light  commissioner. 

PLATTSMOUTH,  NEB.— The  Nebraska  Ltg.  Co.,  of  Plattsmouth,  is 
reported  to  have  decided  to  rebuild  its  entire  plant.  Energy  for  oper- 
ating the  local  system  while  improvements  are  being  made  will  be  sup- 
plied from  Red  0,->k,  la.,  for  which  transmission  lines  are  now  being 
erected.  .Arthur  Huntington,  of  Chicago,  is  engineer  in  charge  of  the 
work. 

S.ALEM,  NEB. — An  election  has  been  called  for  Aug.  25  to  vole  on 
the  proposition  to  issue  $4,953  in  bonds  for  the  installation  of  a  municipal 
electric-light  plant.  .-X  preliminary  estimate  has  been  submitted  by  the 
•Mamo  Engine  &  Supply  Co.,  of  Omaha,  placing  the  cost  of  the  plant  at 
$0,000. 

ABILENE,  KAN.— The  Riverside  Lt.  &  Pwr.  Co.,  of  Abilene,  is  re- 
ported to  be  negotiating  with  the  city  of  Herington  to  secure  a  lease  of 
the  municipal  electric-light  and  power  plant.  If  the  deal  is  carried 
through,  energy  will  be  transmitted  from  the  power  plant  at  the  River 
to  Herington,  a  distance  of  20  miles. 

COTTONWOOD  FALLS,  KAN.— The  Home  Lt.  &  Pwr.  Co.  is  in- 
stalling a  50-bp  internal-combustion  engine  for  auxiliary  power  for  ice 
plant   now   being  installed.      W.   W.   Austin  is   manager. 

MANHATTAN,  KAN.— The  Manhattan  City  &  Interurban  Ry.  Co.  con- 
templates the  construction  of  a  new  power  house  soon  in   Manhattan. 

MULVANE,  KAN.— The  Mulvanc  Ice  &  Cold  Storage  Co.  expects  to 
erect  within  the  next  three  months  a  new  building,  45  ft.  by  30  ft.,  for 
engine  room  for  power  plant,  and  to  purchase  within  the  next  two 
months  one  15-kva,  three-phase.  60-cycle,  2300-volt  generator,  one  80-hp 
and  one  20-hp  oil  engine.     O.  A.  Climerts  is  manager. 

SABETHA,  KAN— Within  the  next  30  days  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  one  200-kva  Westing- 
hnuse-Parsons  three-phase,  60-cycle,  2300-volt  turbine,  one  boiler-feed 
pump  and  one  switchboard  panel  complete  with  insiriunents  for  above 
generator.      F.   W.    Hunter  is  general  superintendent. 


Southern  States 

BENSON,  N.  C. — .'Vt  an  election  held  recently  the  proposition  to 
issue  $25,000  in  bonds  for  the  installation  of  a  municipal  electric-light 
plant  was  carried. 

BLACK  MOUNTAIN,  N.  C— The  Black  Mountain  Tel.  Corj.n.  will 
install  an  electric-light  plant  in  connection  with  the  Dickey-Campbell  Co. 


The  proposed  plant  will  be  located  about   1%  miles  from  the  to.^ 
equipment    will    include    one    75-kva    General    Electric    generator.   ......... 

board,  etc.;  120  poles  and  4500  lb.  No.  18  and  6-wire  will  be  used  tv 
the  distribution  system.  Work  has  already  begun  on  the  plant.  F.  B 
Braid   has  charge  of   the  work. 

TARBORO,  N.  C. — The  City  Council  has  authorized  improvemeali  lo 
be  made  to  the  municipal  electric-light  plant,  to  cost  about  $5,500.  Cts 
tracts  for  machinery  have  already  been  placed.  E.  P.  .Meredith  ■ 
superintendent. 

WILSON,  N.  C. — The  city  of  Wilson,  it  is  reported,  has  eni^ri 
Gilbert  White,  of  Charlotte,  to  prepare  plans  and  superintend  ibt  a* 
struction  of  the  proposed  new  lighting  system.  The  cost  of  the  work  ■ 
estimated  at  $100,000. 

ROCK  HILL,  S.  C— Within  the  next  30  days  the  water  and  lig^' 
missioners  expect  to  purchase  three  lOO-kva,  11,000-2200-volt  Iran  : 
for   the   municipal    electric-light    plant.      J.    G.    Barnwell    is   superiiV' 

YAZOO  CITV.  MISS.— The  Public  Service  Commission  expects  to  fj: 
chase  within  the  next  three  months  one  motor-generator  set  for  tk 
municipal  electric-light  plant.     J.    S.    Butler  is   superintendent. 

ALEXANDRIA,     LA.— The    managers    of    the    municipal    ele. : 
plant  and  water-works  system  expect  to   install  a    1000-kw   .Mlisi 
high-pressure,    three-phase,    60-cycle,    2300-volt    turbine    and    to    ; 
within  the  next  few  months  a  surface  condenser  with  vacuum  pump-  u^ 
vertical    submerged-type    centrifugal    cold-water    injection    and   pump  «itk 
vertical  motor. 

ARCADIA,  LA.— The  North  Louisiana  Lt.  &  Pwr.  Co.,  of  AreailiL 
expects  to  erect  within  the  next  six  months  a  6600-volt  transmission  lice 
to  Gibslands.  a  distance  of  8  miles,  and  lo  purchase  within  the  next  fnt 
months  one  90-kw,  three-phase.  60-cyclc.  2300-volt  generator,  one  125-fc| 
engine  and  one  54-in.  by  16-ft.  horizontal  lube  boiler,  switchboard  ud 
protective  devices,  and  within  the  next  six  months  transformers  tat 
poles;  also  within  the  next  13  months  to  purchase  fans  and  heatiaf 
apparatus.  The  company  purchased  the  electric  plant  in  .Xrcadia  aboc 
90  days  ago  and  is  incorporated  with  a  capital  stock  of  $10,000.  T.  h 
Herring  is  president;  B.  Davis,  vice-president,  and  \.  T.  Reeves.  Mcrc 
tary   and   treasurer.  ' 

HAMMOND,  LA.— The  Hammond  Ice,  Lt.  &  Bottling  Co.  expects  i 
purchase  within  the  next  six  months  a  150-kw  or  200-kw,  2300-vnlt  geiw 
ator  directly  connected  to  turbine  or  oil  engine  and  switchboard  paw 
for  same.     James  Jumonvillc  is  manager. 

OPELOUSA.S,  LA.- — The  managers  of  the  municipal  electric-light  plat 
expect  to  purchase  within  the  next  three  months  one  150-hp  oil  eogioi 
one  lOO-kva  alternator  and  generator  switchboard  panel.  A.  C.  Jones  i 
superintendent. 

R.AYNE,  LA. — The  managers  of  the  municipal  electric-light  plaoi  c 
pccts  to  purchase  within  the  next  six  months  an  internat-combustio 
engine  of  about  150  hp,  with  three-phase,  2300-volt  alternating-ctirrct 
generator.  Plans  have  not  yet  been  I'rcpared  for  the  new  plant  and  it  i 
not  yet  known  exactly  what  will  be  required.  E.  J.  Bertrand  is  $opf 
intendent. 

MUSKOGEE,  OKLA.— The  War  Department  has  given  us  approv. 
of  the  project  to  construct  a  dam  and  hydroelectric  plant  in  the  Gran 
River  between  Muskogee  and  Fort  Gibson.  The  proposed  plant  will  1 
built  by  the  Muskogee  Wtr.  Pwr.  Co.,  which  has  contracted  with  Chicat 
capitalists  to  build  the  plant  at  a  cost  of  about  $1,000,000.  The  plans  ci 
for  the  development  of  10,000  hp. 

RALSTO.N,  OKLA.^ — The  managers  of  the  municipal  elcciric-light  pUi 
expect  to  erect  an  addition  to  the  municipal  power  house  and  install  :. 
80-hp  engine  and  a  100-hp  boiler  to  replace  the  gas  engine  now  in  w 
and  also  to  purchase  within  the  next  two  weeks  the  equipment  mention. 
above;  also  to  purchase  within  the  next  three  months  a  duplex  pur 
with  capacity  of  500  gal.  per  minute,  and  within  the  next  two  mom 
material  for  distribution  system,  including  meters,  wires,  etc.  F- 
Hryanl  is  commissioner. 

DENISON,    TEX. — The    City    Council    is   considering   the   question 
installing    an    electrically    operated    pump    in    the    water-works    pumi.i 
station. 

GRAPEVINE,    TEX.— The   property   of   the    Grapevine    Lt.    *    li 
has  been  purchased  by  J.  W.  Day,  of  Fort  Worth. 

MADISONVILLE,   TEX.— The   Madisonville  Lt.   &   Pwr.   <  ■  .   rectal 
organized,  proposes  to  construct  an  electric  light  and  power  pU'ii      .^. 
.Mien,  A.  E.  Page  and  F.  E.  White  are  incorporators. 

ORANGE,  TEX.— The  Orange  Ice,  Lt.  &  Wtr.  Co.  has  just  complet- 
the  installation  of  a  15-ton  Vogt  exhaust  ice-making  machine  in  conn 
tion  with  its  electric  plant,  using  the  exhaust  for  the  ice  plant. 

SAN  ANTONIO,  TEX.— The  Mountain  Townsite  Co.,  225  Bed 
Building,  San  Antonio,  is  reported  to  be  contemplating  the  devclopmi 
of  1500  acres  at  Mount  Alamo,  in  Kendall  County.  The  plans  proT 
for  installation  of  water  works,  electric-light  plant  and  sewer  syste 
Bids  for  construction  of  same  will  be  opened  Sept.  15.  E.  T.  H»B 
engineer  in  charge.     I.   M.   Putnam  is  president  of  the  company. 

TEXAS  CITV,  TEX.— The  Texas  City  Electric  Lt.  &  Wtr.  Co.  i«  " 
installing  a  200-kw,  2200-volt  synchronous  motor  directly  connected 
one  50-kw,  250-volt  direct-current  generator  and  on  opposite  end 
motor  one  150-kw,  250-volt  direct-current  generator,  all  manufactu 
by  the  Westinghousc  Company.  This  installation  includes  new  par 
equipment,  operating  on  three-wire,  250-500  direct  current,  for  ini) 
trial  uses  at  250  volts  and  for  street-car  service  at  500  volts:  also  ■ 
25-kw  alternatingcurrcn.'^and  direct-current  exciter  set. 
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this  county.  The  con 
,  Wilbur  and  Almira  al 
ncil  has  granted  the 
t  and  operate  an  electr 


Xorthern 
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in  the  next  four  weeks  the  Tacoma  Ky.  S 
erect  a  13,000-volt,  three-phase  transmission  line  t( 
Du  Pont,  a  distance  of  14  miles,  with  300-kva  trans 


II  Pacific  States 

I  jREMEUTON,  WASH. — Bids  will  be  received  at  the  Bureau  of 
Vds  and  Docks,  Navy  Department,  Washington,  D.  C,  until  Aug.  16, 
f  furnishing  air  compressors,  condensers,  filters,  pipings,  meters,  etc.,  at 
t  navy  yard,  Puget  Sound,  Wash.  The  cost  is  estimated  at  $40,000. 
1  :i?  and  specifications  may  be  obtained  on  application  to  the  bureau 
CIO  the  commandant  of  the  navy  yard  named.  H.  R.  Stanford  is  chief 
cbureau. 

j1A\'ENrORT,  WASH.— The  County  Commissioners  of  Lincoln  County 
be  granted  the  Washington  Wtr.  Pwr.  Co.  of  Spokane,  a  franchise  to 
lekrt  and  maintain  transmission  lines  in 
ffct  a  line  from  Davenport  to  Crescent 
i  EVERETT.  WASH.— The  City  Cou 
Btific  Trac.  Co.  a  franchise  to  construe 
l-Everett. 

i  TACOMA,   WASH.— Within    the    ne.xt 
Jr.  Co.   expects 
'ti  powder  works 

)[mcr  installation  at  DuPont.  K.  C.  Schluss  is  superintendent  of 
yls-er  and  equipment. 

i'AXCOUVER,  WASH.— The  Independent  El.  Co.,  of  Portland,  Ore., 
Ift  petitioned  the  County  Commissioners  for  a  franchise  to  furnish  light- 
ly and  motor  service  and  also  for  permission  to  erect  transmission  lines 
*im  the  Woodland  Bridge  to  La  Center  and  thence  to  the  north  line 
('the  city  limits  of  Vancouver. 

:ONDON,  ORE.— The  Condon  EI.  Co.  expects  to  purchase  a  few  incan- 
t;cent  lamps  within  the  next  six  months. 

/VRCATA.  CAL. — The  Humboldt  Cooperage  Co.,  of  .Areata,  it  is 
i>orted.  is  planning  to  install  a  new  power  plant,  including  the  erection 
i,  a  new  concrete  power  house,  70  ft.  by  40  ft.,  and  a  new  fuel  bin.  At 
'^sent  there  are  20  motors  in  use  in  the  factory  and  30  more  will  be 
'italled.  The  old  steam  engine  will  be  taken  out  and  two  more  boilers 
^fled. 

MARTINEZ,  CAL.— The  I'acific  Gas  S.  EI.  Co.  has  awarded  a  con- 
i,cl  to  H.  R.  Ingram,  of  Martinez,  for  the  construction  of  a  reinforced 
•  icretc  and  steel  electric  substation  at  the  Associated  Oil  Plant  in  Avon. 
le  .station  will  be  equipped  with  five  transformers.  Energy  for  the 
■inery  will  be  supplied   from   this  section. 

-.MONROVLA,  CAL.— The  City  Council  is  considering  the  question  of 
tending    the    ornamental    street-lighting    system    to    White    Oak    .Avenue 

Myrtle  Avenue,  thus  adding  several 
ST.    MARIE'S,    IDAHO.— Application 


nore  blocks  to  the  system. 

has    been    made    to    the    Pii 

nds,   of   St.   Marie's,   for   perniis 

conjunction   with   the   plant 

a    franchise,    electricity    will 


irvice  Commission  by  H.   S.    Sii 

i  install  a  power  plant  to  be  operated  in 

t  St.  Marie's   Lumber   Co.     If   granted 

^plied  in  this  city  and  vicinity. 

W.D  MOUNTAIN,  COL.— The  Western  Colorado  Pwr.  Co.  is  erecting 

1  outdoor    17,000-volt  switching  station    to   accommodate   22   sets   of   dis- 

rinecting    air-brake    switches    controlling    circuits    to    mines    and    small 

'tins  within  a   radius  of   7   miles  and   at  altitude  varying   from    6000   ft. 

'•  13.000  ft. 

'ST.  ELMO.  COL.— The  Tin  Cup  Gold  Mining  Co.,  of  Denver,  has  been 

lanted  a  permit  by  the   Secretary   of   Agriculture   to   construct    a   hydro- 

tctric    power    plant    on    Chalk    Creek    in    the    Leadville    national    forest 

)ar  St.  Elmo.     Energy  will  be  transmitted  across  the  Continental  Divide 

d  will  be  used  to  operate  a  gold  dredge   at   Tin    Cup.     The   initi.-il    in- 

Ilation  will  develop  about  300  hp. 


Canada 

|iWlNNIPE(;.  MAN.— The  city  of  Winnipeg  expects  to  erect  77  miles 
■I  three-phase,  110,000-volt,  two-circuit  steel-tower  transmission  line  and 
>  purcha.se  three  40D0-kw,  three-phase,  60-cycle,  6600-volt  generators, 
irious  switch  gears  for  110,000,  6600  and  2200-volt  circuit,  within  the 
ext  12  months:  also  to  purchase  various  quantities  of  material  for  dis- 
ibution  and  lighting  systems  (most  of  which  is  now  let  on  tender)  and 
DOG  Hatirons.     E.  V.  Caton  is  engineer. 

GRAND  FALLS,  N.  B.— The  corporation  of  Grand  Falls  will  soon 
dl  for  tenders  for  substation  equipment  and  pole-line  supplies  for  a 
istribution  system  to  furnish  electricity  for  lamps  and  motors  in  Grand 
'alls.     Energy  to  operate   the   system   will   be    obtained   from   the    Maine 

New  Brunswick  Pwr.  Co.  An  electric  motor-driven  pumping  plant  is 
t  present  being  installed  here  by  the  Canadian  Allis-Chalmers  Co.,  Ltd. 

HALIFAX,  N.  S. — The  foundry  department  of  the  Nova  Scotia  Car 
0.  was  recently  destroyed  by  fire.  This  department  will  be  rebuilt  at 
nee  and  equipped   throughout   with   electrically    operated    machinery. 

BRIGHT,  ONT. — The  question  of  securing  electricity  from  the  Hydro- 
-Icctric  Power  Commission  of  Ontario  is  being  considered. 

FORT  WILLIAM,  ONT.— The  Kaministiquia  Pwr.  Co.,  of  Fort  Wil- 
lam.  it  is  reported,  is  contemplating  making  further  improvements  to  its 
•lant  at  Kakaheka  Falls,  19  miles  north  of  Fort  William.  The  proposed 
vork   contemplates   a   development   of    15,000,000    hp,   at   a   cost    of   about 

1,000,000.  W.  A.  Black  is  managing  director  and  R.  S.  Kelsch  consult- 
ng  engineer,  both  of  Montreal. 

KINGSTON,    ONT. — The    city    of    Kingston    is    contemplating    placing 


overhead  wires  underground.  Tenders  will  soon  be  called  in  connection 
with  placing  certain  sections  underground. 

MOUNT  FOREST,  ONT.— The  Water  and  Light  Commissioners  expect 
to  purchase  a  water  pump  of  about  40  hp  and  also  within  the  next  three 
months  to  purchase  wire  and  wiring  supplies.  John  Morris  is  superin- 
tendent. 

NEW  TORONTO,  ONT.— At  an  election  held  recently  the  by-law  to 
secure  electrical  service  from  the  Hydro-Electric  Power  Commission 
was  approved  by  the  ratepayers.  The  by-law  involves  an  expenditure  of 
about  $7,000,  which  will  cover  the  cost  of  distribution  lines  from  the 
substation  and  for  street-lighting  purposes. 

ORILLIA,  ONT.— Within  the  next  two  years  the  Orillia  Water,  Light 
&  Power  Commission  expects  to  erect  a  new  reinforced-concrete  hydro- 
electric power  house  complete  (operated  under  a  47-ft.  head),  equipped 
with  three  units  of  5000-kw  rating,  and  to  purchase  two  1500-k\'a,  three- 
phase,  60-cycle,  2200volt  generators,  two  exciters,  complete  switchboard 
for  5000  kva,  2200-22,000-volts,  three  sets  electrolytic  arresters,  oil  switch- 
es, etc.,  four  750-kva  transformers  for  2200-22,000  volts,  single-phase,  60 
cycles.     W.   K.   Greenwood  is  engineer. 

TORONTO,  ONT.— The  villages  of  Drumbo,  Princeton,  Plaitsvillc  and 
Ayr  have  recently  voted  in  favor  of  by-laws  authorizing  the  munici]iali- 
ties  to  enter  into  contracts  with  the  Hydro-Electric  Power  Commission  of 
Ontario   for   hydroelectric   power. 

TORONTO,  ONT.— The  Hydro-Electric  Power  Commission  of  Ontario 
has  decided  to  enlarge  the  power  station  at  Niagara  Falls,  Ont.,  and  ti> 
double  the  transmission  lines  between  London  and  Dundas.  The  towers 
are  already  erected  and  work  will  begin  at  once  on  stringing  the  wire 
to  supply  the  western  portion  of  Ontario  with  Niagara  power.  The  cost 
of  the  work  is  estimated  at  $300,000. 

WESTON,  ONT.— The  Weston  Water  Power  and  Light  Commis- 
sion is  contemplating  extensions  to  the  hydroelectric  system  through- 
out the  town  of  Etobicoke  in  resi>onse  to  a  petition  of  the  ratepayers 
in  that  section  of  the  county,  who  are  anxious  to  secure  electrical 
service  from  the  Hydro-Electric  Power  Commission  of  Ontario.  It  is 
proposed  to  erect  transmission  lines  to  connect  Weston  with  Richview, 
Burgess'  Corners  and  Thistletown.  The  cost  of  the  proposed  extension 
is    estimated    at   about    $13,000. 

HULL,  QUE.— The  ratepayers  recently  a|>pruvcd  a  by-law  autlinrizing 
the  expenditure  of  $21,000  for  a  new  generator  to  take  care  uf  100  sup- 
plementary arc   lamps  for  street   illumination. 

MONTREAL,  QUE.— The  Montreal  Board  of  Commissioners  has  de- 
cided to  accept  the  tender  of  the  Canadian  .Mlis-Chalmers  Co.,  Ltd.,  Mon- 
treal, for  furnishing  an  electrically  driven  pump  of  6,000,000-gal.  capac- 
ity for  the  high-level  reservoir.  The  pump  will  be  directly  connected  to 
a  455-hp  single  motor  unit,  the  type  not  yet  decided  upon. 

QUEBEC,  QUE.— The  Canadian  government,  it  is  reported,  is  con- 
templating the  construction  of  a  large  dry-dock  (1150  ft.  long.  137  ft. 
wide  and  40  ft.  deep),  to  be  located  at  St.  joseph  de  Levis,  opposite 
Quebec.  The  present  plans  provide  for  the  installation  of  a  large  electric 
generating  plant,  to  be  equipped  with  three  direct-current  units  (550 
volts),  one  1500-kw,  one  750-kw  and  the  third  300-kw,  driven  by  steam 
turbine  or  by  triple  expansion  reciprocating  engines. 

WESTMOUNT,  QUE.— The  Council  has  awarded  a  contract  to  K.  1. 
Smith  &  Co.,  Montreal,  for  the  construction  of  a  conduit  on  Western 
.\venue.  The  cost  of  the  work  is  estimated  at  $25,000.  The  city  is  now 
installing  50  inverted  magnetite-arc  lamps  on  Western  Avenue,  which 
will  replace  the  present  bracket  arc  lamps. 

REGIN.A,  SASK.— The  city  of  Regina  expects  to  erect  a  building  for 
a  12,000-kw  steam  station,  and  complete  switchboard  equipment,  consist- 
ing of  approximately  six  generator  panels,  two  exciter  panels  and  16 
feeder  panels.     E.  W.  Bull  is  manager. 


New  Incorporations 

DOVER,  DEL.— The  Ingison  Hydro  Electric  Pwr.  Co.  has  filed  arti- 
cles of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $1,000,000.  The  incorporators  are:  J.  W.  Ingison,  M.  11. 
Powers  and  C.  Bicker,  of  Bowbells,  N.  D. 

ATLANTA,  GA.— The  Middle  Georgia  Tel.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  J.  A.  Faucett,  H.  M.  Fleetwood,  of 
-Macon;  J.  P.  Peacock,  of  Cochran,  and  others.  The  company  proposes 
t5  construct  a  telephone  system  through  five  counties  and  ten  cities. 

NI.'XGARA  FALLS,  N.  Y.— The  Canadian-American  Pwr.  Corpii.  has 
been  incorporated  with  a  capital  stock  of  $4,000,000  to  develop  and  dis- 
tribute electricity  in  Eric,  Niagara,  Orleans,  Monroe,  Chautauqua  and 
Cattaraugus  Counties.  The  directors  are:  E.  G.  Connette,  of  Buffalo; 
.S.  Reading  Betron,  Marshall  J.  Dodge  and  Francis  T.  Homer,  of  New 
Vork,  and   Rodman   E.   Griscom,  of  Haverford,   Pa. 

BLACKLICK,  PA.— The  Blacklick  Lt.,  Ht.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000  to  operate  in  Blacklick 
Township.  The  incorporators  are:  C.  V.  Bergh,  A.  G.  Lanners,  M.  B. 
Courtright  and  W.  L.  Scott,  of  Philadelphia.  The  main  office  of  the 
company  will  be  located  in  Philadelphia. 

DOLAND,  S.  D. — The  Doland  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $10,000  by  D.   P.  Fargo,  William  Eells  and  others. 
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UXITKD   STATES    rATENTS    ISSUED  JULY    29,    19U. 
I  Prepared    by    Robert    Starr    Allyn,    16    Exchange    Place,    New    Vork.) 

1.068,404.  ALTEKNATINGCURKENT  MOTOR;  E.  F.  W.  Alexan- 
(Icrson,  Schenectady,  N.  Y.  App.  filed  Kcb.  •),  1910.  Operates  motor 
as  commutator  motor  for  running  and  as  an  induction  generator  «ith 
rotor  circuit  closed  for  braking;  has  means  for  varying  number  of 
polls   of   the   inducing   winding  to   control   the   braking  speed. 

1,068,410.  PROCESS  OF  AND  APPARATUS  FOR  CO.\TlNG  EI.EC- 
TRIC  CONDUCTORS;  L.  W.  Chubb,  Wilkinsburg,  Pa.  Ajip.  hied 
lune  .'5.  1907.  Produces  insulating  lilm  on  wire  by  moving  wire 
progrtssivciv  through  a  hath  and  causing  simultaneous  flow  of  cur- 
rent through  the  wire  and  through  the  bath. 

1068,411.  .METHOD  OF  AND  APPARATUS  FOR  COATING 
WIRES;  L.  W.  Chubb,  Wilkinsburg,  Pa.  App.  tiled  Jan.  26,  1910. 
Passes  aluminum  wire  progressively  through  electrolyte  contained  in 
a  scries   of  tanks  connected  by   tubes  through   which   the   wire   passes. 

1.068.412.  APPARATUS  FOR  TREATING  WIRES  AND  CABLES; 
L.  W.  Chubb,  Wilkinsburg,  and  H.  R.  Edgecomb,  Edgewoqd  Park. 
Pa.  App.  filed  Jan.  26,  1910.  Wire  is  passed  through  slots  in  end 
walls  of  a  series  of  tanks,  and  the  liquid  escaping  through  the  slots 
is  caught  in  pans,  pumped  back  and  used  again. 

1.068.413.  METHOD  OF  AND  APPARATUS  FOR  COATING  WIRES 
And  CAHLES;  L.  W.  Chubb,  wilkinsburg.  Pa.  App.  filed  lune  25, 
1907.  An  alternating  current  is  induced  in  the  conductor  as  it 
passes  through   the   bath. 

1068.439.  MANUFACTURE  OF  ELECTRICAL  ACCUMULATORS; 
P.  Marino,  London.  England.  App.  filed  Aug.  3.  1912.  Coats  alum- 
inum grid  with  an  acid-resisting  and  electrically  conductive  com- 
position. 

1.068,440.  FIRE-ALARM  SYSTEM;  J.  J.  McCarthy.  Newton^  Mass. 
App.  filed  Oct.  28.  1912.  Current  in  an  ordinary  working  circuit, 
such  as  liell.  lighting,  or  even  a  telephone  circuit,  is  made  use  of  to 
sound   an   alarm    in   case   of   fire. 

1068,453.  MAGNETIC  SEPARATOR:  L.  G.  Rowand.  East  Orange. 
^S.  J.  App.  filed  Jan.  27.  1903.  Uses  armature  rotating  freely  in  a 
magnetic    field  as   a    separating   element. 

1.068.469.  FIRE  ALARM;  J.  H.  Walsh  South  Framingham,  Mass. 
App.  filed  June  4.  1912.  Fusible  block  held  in  place  between  two 
spring-contact   arms   by    a    pin   extending    into   the   block   from    one    of 


1  mm-^' '\^„ 


1.068.643— -Method    of    Heating    Material    by    Electricity. 

1,068.473.  ELECTRIC  WELDING  MACHINE;  W.  C.  Winfield  and  A. 
C.  Taylor.  Warren.  Ohio.  App.  filed  Oct.  16,  1911.  For  making 
accurate  butt  welds;  has  slidable  work  holding  clamps  operated  by 
toggle. 

1.068,494.  GENERATOR,  CONVERTER  AND  ALTERNATING-CUR- 
RENT MOTOR:  V.  A.  Flynn.  Blackheath,  England.  Ajp.  filed 
May  8.  1907.  Stator  has  an  exciting  winding,  with  two  windings 
displaced  from  each  other  and  means  for  short-circuiting  the  two 
last-named  windings,  and  the  rotor  has  slip-rings,  a  commuted  wind- 
ing and  an  additional  winding  connected  to  the  commuted  winding 
and  to  a  slip-ring. 

1.068.521.  AUTOMATIC  SWITCH  FOR  TELEPHONE  SYSTEMS; 
G.  E.  Mueller.  La  Grange,  111.  App.  filed  July  27,  1910.  Movable 
wiper  is  moved  in  a  primary  direction  to  select  a  group  of  cop- 
tacts  and  thereafter  in  a  secondary  direction  to  select  a  contact  in 
the   group. 

1.068.531.  ELECTRIC  MOTOR;  H.  A.  Rhodes.  Denver.  Col.  App. 
filed  Sept.  13.  1909.  Field  structure  in  the  form  of  a  plurality  of 
ironclad  solenoids  and  armature  has  segments  of  same  length  as  the 
solenoids- 

1,068.558-  ELECTRIC  FURNACES:  J.  Bally,  Grenoble,  France.  App. 
filed  July  5.  1912.  Central  inductor  having  polar  pieces  so  arranged 
that   the   axes    thereof   extend    radially    from    the   axis   of   the    furnace. 

1,068.568.  APPARATUS  FOR  CLEANING  ARTICLES:  E.  L.  Couch, 
Hartford.  Conn.  App.  filed  Jan.  31,  1913.  A  movable  belt  of  electro- 
lytically  active  material  carries  the  articles  into  and  out  from  cham- 
bers containing!  chemicals  or  gases  which  will  react  with  the  elec- 
trolytically   active   material. 

1,068,588.  OIL  SWITCH:  E.  II.  Jacobs.  Schenectady.  N.  Y.  -\pp.  filed 
July  19.  1910.  Metallic  reinforcing  lining  embedded  in  the  insulat- 
ing walls  and  bottom  of  the  containing  vessel;  fluid  put  under  pres- 
sure by  the  arc  is  confined  in  the  metallic  part  of  the  vessel  and 
is   directed  against   the   arc   to   extinguish   it. 

1.068.614.  AUTOMATIC  BLOCK  SYSTEM:  W.  H.  Watson.  Los  An- 
geles, Cal.  App.  filed  March  24,  1908.  Semaphores  are  set  so  near 
the  track  as  to  be  engaged  by  a  control  member  projecting  from  the 
train. 

1.068.615.  ELECTRIC  FURNACE  AND  PROCESS  OF  OPERATING 
THE  SAME;  E.  Wcintraub,  Lynn.  Mass.  App.  filed  Oct.  5.  1912. 
The  vaporizable  electrode  is  a  flowing  stream  within  arcing  range  of 
the  material  to  be  melted. 

1.0o8.640.     SECONDARY    OR    STORAGE    BATTERY;    B.    Ford.    Phila- 


delphia.   Pa.      .'\pp.   filed   Dec.   29,    1911.      An' insulating   shelf   rc> 
and    insulates  the    falling  sediment. 

1,068.641.  SECONDARY  OR  STORAGE  BATTERY;  B.  Ford.  I 
dclphia.  Pa.  .'\pp.  filed  Dec.  29,  1911.  Inactive  grid  with  bu 
of  rolled,  ribbed  lead  tape  insertea  in  openings  in  the  grid. 

1,068,643.     METHOD  OF  HEATING  MATERIAL  BY    ELECTRIC]. 
W.    S.    Franklin,    South    Bethlehem,    Pa.      App.    filed    March    2,    iwo 
Heated    material    is    poured     from    one    receptacle    into    another,    tnc 
refractory   linings   of  the   receptacles  being  in  circuit. 

1,068,658.     ELECTRICAL    HEATING    DEVICE;    G.    A.    Hughes.    Cli. 
cagu,    111.      App.    filed    July    11.     1912.      Resistance    conductor    Ui  : 
grooves  in  refractory  piate  and  looped  through  holes  connecting  .-. 
nate  pairs  of  grooves. 

1.068,681.  IGNITION  APPARATUS;  H.  Lyon.  Gloucester  City^  .\.  ,. 
App.  filed  June  3,  1911.  liot-wire  igniter  located  in  closed  ignilioa 
chamber   receiving  gas   direct   from    burner  outlet. 

1,068,702.  SYSTEM  OF  ELECTRICAL  CONTROL;  W.  Robbins  and 
A.  H.  Zimmerman,  St.  Louis,  Mo.  App.  filed  Dec.  11.  19(1.  for 
vehicles;  to  prevent  overspceding,  sudden  reversal  of  motor^  to  ili>- 
cunncct  energy  before  applying  brakes,  to  throw  controller  to  "ofl" 
position  when  brakes  are  applied,  and  to  return  controller  to  iti 
original  position  if  brakes  were  not  applied  long  enough  for  coo- 
troller   to    have    reached    its   *'oiT*'   position. 

1.068.706.  ELECTRIC  COOKING  APPARATUS;  L.  D.  Smith.  D^ 
troit,  Mich.  App.  filed  Feb.  12.  1912.  Has  removable  top  and  bot- 
tom  and    an    intermediate    permanently   secured   radiator. 

1.068.707.  -METHOD  OF  HEATING  CARBON  AND  APPARATUS 
THEREFOR;  W.  A.  Smith,  Niagara  Falls,  N.  Y.  App.  filed 
May  23,  1912.  Subjects  carbon  to  heat  developed  by  induced  elec- 
tric  currents. 

1,068.716.  APPARATUS  FOR  PRODUCING  HOLLOW  QUARTZ 
BODIES:  A.  Voelker,  Beuel,  and  N.  Meurer.  Cologne.  Ccrminr. 
App.  filed  Sept.  14,  1911.  Quartz  body  fused  around  vertical  heatiof 
core  and  is  supported  by  the  core,  the  inflating  medium  being  in- 
troduced  through   the   hollow   perforated   core- 

1,068.740.  ELECTRIC-HEATING  APPARATUS;  O.  A.  Colby,  Wilk- 
insburg, Pa.  App.  filed  Dec.  5,  1910.  Handle  to  the  heater  unit 
contains  the  terminals  and  serves  to  secure  the  heater  detachabl; 
in    the   vessel. 

1,068,757.  SECONDARY  MEMBER  FOR  INDUCTION  MOTORS; 
G.  H.  Garcelon,  Wilkinsburg,  Pa.  App.  filed  Oct.  31,  1910.  Sqmf- 
rcl-cage    type    core    slots    inclined    without    twisting    the    straps. 

1,068.759.  ELECTRIC  MOTOR  FOR  TRANSMITTING  ANGULAR 
MOVEMENTS;  R.  Giradelli.  Rome.  Italy-  App-  filed  March  7.  1912  . 
Transmitting  and  receiving  apparatus,  the  latter  having  an  auxiliary 
motor. 

1,068,763.  ELECTRIC-HEATING  DEVICE;  W.  S-  Hadaway,  Jr-,  Em 
Orange,  N.  J.  App.  filed  July  24,  1908.  Metal  cylinder  with  ribbon  ' 
of  resistance  material  insulated  therefrom  and  bound  in  place  by  • 
wire   wrapping. 

1,068,774.  ELECTROGRAPHIC  DISPLAY  APPARATUS  AND 
METHOD;  M.  R.  Hutchison.  Bronxville,  N.  Y.  App.  filed  Oct  30. 
1905.  Hand-controlled  contact  device  is  moved  over  body  coo-, 
taining  an   electrolyte   to   jiroduce    writings,   etc. 

1,068,812.  SMOOTHING  OR  LAUNDRY  IRON;  A.  Niola,  Newari.' 
N.  J.  App.  filed  Sept.  1,  1911.  Special  form  of  heating  coil  and 
a  switch  which   cuts  out  current   when   iron   is   tilted   on   its   heel. 

1,068,869.  SELECTIVE  TELEGRAPH  SYSTEM;  C.  M.  Edwar.ds,  G»l 
veston,  Texas.  App.  filed  Sept.  6.  1912.  Selecting  means  is  cut  out 
of    path    of   current    to   minimize    resistance. 

1,068,871.  COOLING  DEVICE  FOR  TELEPHONE  TRANSMITTERS: 
FOR  STRONG  CURRENT;  C.  E.  Egner,  Stockholm,  and  J.  G.  ^ 
Holmstrom,  Saltsjostorangen.  Sweden.  App.  filed  March  26.  1910. 
Uses  cooling  medium  such  as  paraffin. 

1.068,907.  RESISTOR;  P.  Kracuter.  Wilkinsburg  and  S.  M.  Kintnei. 
Pittsburgh,  Pa.  App.  filed  Dec.  10.  1910.  Strap  with  continuous 
edges  and   zigzag  arranged   apertures. 

1.068.928.  WARNING  APPAR.\TUS  FOR  THE  PROTECTION  OF 
V.-\LU--\I!I-E  OBJECTS:  -V-  L.  Pucel,  Sceaux,  France.  App.  Med 
Feb.  12,  1913.  Gives  warning  in  case  of  attempt  to  remoTC  or 
damage   an    object   such   as   a   picture,   strong-box,    etc. 

1.068.929.  BATTERY  PLATE:  G.  H.  Rabcnalt,  Buffalo.  N.  V.  Apji 
filed  March  26.  1912.  Increases  capacity  of  pasted  storage-battery 
plate  by  forcing  a  fabric  die  into  the  paste  while  soft  and  remOTinj 
the  die  after  the  paste  has  sufliciently  set  to  cause  the  grooTM  to 
remain. 

1,068,949.     TELEPHONE    DISINFECTANT  ATTACHMENT:  J.  Ticky. 
Chicago,    III.      -Spp.    filed    Dec.    9.    1912.      Web   of   disinfectant  paper 
is  fed  across  mouth  of  transmitter. 
1.068.972.     REGISTER    FOR    TELEPHONE    CALLS;    H.    S.    Bre-"" 
ton,   Baltimore,   Md.     App.  filed  Dec.  19,   1911.     Attached  to  telf 
instrument    and   can.  be   operated    from    central   station    only  wh' 
subscriber   has  adjusted   the  mechanism   to   permit   such   registr;.  1 

1.069.014.  TROLLEY  POLE  AND  WHEEL;  J-  F.  Ireland,  f'"'"';! 
Ind.  Afp.  hied  Dec.  10.  1909.  Endless  chain,  supported  on  rn> 
wheels,    carries    clamps    which    engage    the    trolley    wire. 

1,069^027.  TR.^CK  RELAY  FOR  ELECTRIC  SIGNAL  SYSTEMS. 
/.  J.  Rudick,  Newton,  Mass.  App.  filed  Aug.  17.  1912.  Relay  » '"l 
normally  closed  circuit  and  is  maintained  inoperative  untij  »  »> 
passes   onto    the    insulated-rail    section. 

1,069,051.  STRAIN  INSULATOR;  F.  G.  Woodlock.  St.  Louis  Mo^ 
App.  filed  Sept.  23.  1912.  Insulating  body  with  outwardly  lapennf 
threaded  sleeves  embedded  therein  and  a  transverse  tool-r«ce>»»»« 
sleeve  also   embedded    in   said   body   between   the   sleeves. 

;,069,060.  MOTOR  CONTROL;  E.  L.  Gale,  Sr-.  Yonkers,  N-  V-  W 
filed  Nov.  8,  1910.  Combinatioo  of  reversing  switches  ana  "W 
magnet   for   elevators. 

1.069.061.  MOTOR-CONTROLLING  SYSTEM;  E.  L.  Gf'«-  ^i-; 
Yonkers.  N.  Y.  App.  filed  Nov.  18.  1911.  For  elevators:  alternaiini 
current  motor  with  generator  as  a  dynamic  brake  therefor. 

1.069^089.  HOUSED  TRACK  CONT.\CT  FOR  R-'^ILWAY  SICN.^L- 
fNG  SYSTEMS;    B-  F.  Wooding.   Denver,  Col.     App.  Mtd  >"r"- 


ING  SYSTEMS;    B.  F.  Wooding.   Denver,  Col.     App.  "i"  "'  ':, 
1911.      Spring    housings    for    the    track    conUcts    yield    to    tBe  ^r. 
hanger. 
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he  Federal  As  noted  at  length  elsewhere   in  this 

.'ater-Power  Policy  issue,  the  federal  authorities  have 
granted  a  permit  for  water-power  de- 
elopnient  to  the  International  Power  &  Manufacturing 
orapany,  which  marks  the  second  and  perhaps  most  notable 
istance  of  the  adoption  of  a  progressive  conservation 
olicy  by  the  government.  The  permit  is  unique  in  sev- 
ral  important  particulars,  chief  among  which  is  the  slid- 
ig  scale  of  rates  of  compensation  to  be  paid  by  the  com- 
any.  The  provision  that  this  rate  shall  vary  directly 
5  the  square  of  the  average  price  for  electric  energy 
nd  inversely  as  the  square  of  the  proportional  develop- 
lent  of  the  power  site  is  clearly  intended  to  promote 
le  lowest  reasonable  rates  for  energy  and  the  develop- 
.ent  of  the  broadest  possible  market.  This  is  conservation 
f  natural  resources  in  the  best  sense,  aiming  at  both  use  of 
le  resources  for  the  public  benefit  and  profit  to  the  pro- 
oters.  The  rates  of  compensation  per  horse-power  de- 
;loped.  for  low  development  and  high  energy  rates,  are 
gh.  That  the  company  may  be  relieved  of  an  obvious 
iirden  during  the  stages  of  construction  and  early  oper- 
;ion,  the  payment  of  compensation  is  waived  for  the 
'st  ten  years.  This  wise  provision,  coupled  with  the 
;ct  that  the  grant  is  an  indeterminable  permit,  revocable 
\\y  for  cause  or  in  case  the  public  authorities  take  over 
e  property  at  its  fair  and  reasonable  value,  should  assist 
aterially  in  securing  the  necessary  capital  for  the  enter- 
ise  on  favorable  terms.  It  is  also  worth  noting  that  the 
tal  yearly  compensation  will  decrease  as  tlic  rates  for 
lergy  are  reduced  and  as  the  proportion  of  full  develop- 
ment of  the  site  increases.  The  terms  of  the  permit  issued 
,  the  government  undoubtedly  measure  closer  to  the 
ading  features  of  recent  public  utility  laws  than  any 
'evious  grant  of  such  character.  No  value  for  the 
irposes  of  transfer  to  municipal,  state  or  federal  author- 
es,  or  for  earning  a  return,  may  be  put  upon  the  per- 
jt,  which  ruling  is  in  line  with  accepted  views  as  to  the 
lue  to  be  placed  upon  franchises  under  regulation.  The 
determinate  feature  conforms  with  the  Wisconsin  pub- 
;  utility  law  and  others  more  lately  adopted.  The  same 
n  be  siid  in  general  of  the  provision  for  municipal, 
•ite  or  federal  purchase  of  the  property. 


lotecting  the  Work  from  which  much  good  will  re- 

I  eg  of  the  Public  suit  has  been  undertaken  and  partly 
completed  by  the  (British)  lUuminat- 
\t  Engineering  Society  in  the  study  of  school  and  library 
l!hting  with  a  view  to  formulating  recommendations  suit- 
:ie  for  general  adoption.  Committees  of  this  society,  in 
'-operation  with  committees  of  the  Association  of  Teach- 
<>  in  Technical  Institutions  and  the  Library  Association, 


have  issued  preliminary  reports  on  the  artificial  lighting 
of  schools  and  libraries  which  call  attention  to  several  im- 
portant features  that  should  not  be,  but  frequently  are, 
overlooked.  Prominent  among  these  is  the  subject  of  glare. 
That  glare  is  annoying  to  the  reader  and  injurious  to  eye- 
sight has  long  been  appreciated,  but  only  recently  have  at- 
tempts been  made  systematically  to  avoid  glare  in  artificial 
lighting.  Perhaps  the  half-formed  belief  that  reduced 
lighting  efficiency  is  inseparably  associated  with  the  avoid- 
ance of  glare  has  played  an  important  part  in  retarding 
the  application  of  proper  lighting  methods  in  this  connec- 
tion. Investigations  have  confirmed  the  theory  that  less 
density  of  illumation  is  required  for  seeing  when  glare  is 
absent  than  when  it  is  present,  so  that  even  though  the 
illuminometer  shows  less  luminous-flu.x  density,  yet  the 
eye  is  able  to  see  more  clearly  when  the  lamps  are  hidden 
from  view.  A  good  motto  for  the  designer  of  the  lighting 
equipment  of  schools  and  libraries  is  "Safety  first  for  the 
eyes."  The  fact  that  glare  can  be  eliminated  without  extra 
cost  points  to  the  rapid  introduction  of  proper  illuminating 
methods  in  all  places  where  even  a  small  amount  of  atten- 
tion is  paid  to  the  subject. 


Co-operation  with  The  co-operation  which  has  proved  so 
Real-Estate  Dealers  wholesome  between  electric  railways 
and  real-estate  men  may  well  be  ex- 
tended to  the  central  station.  In  some  cities  advantage  is 
already  being  taken  of  the  opportunities  for  mutually  bene- 
ficial work  in  the  development  of  new  neighborhoods  and 
the  improvement  of  existing  residential  streets,  but  in  other 
places  the  possibilities  of  close  relations  between  the  realty 
man  and  the  distributor  of  electrical  energy  have  received 
little  recognition.  There  are  two  principal  directions  in 
which  the  real-estate  business  appeals  to  the  commercial 
side  of  central-station  work — first,  as  a  long-hour  user  of 
energy  for  office  and  sign  lighting,  and  second,  as  an  in- 
fluence on  behalf  of  the  most  advanced  practice  in  domestic 
applications,  with  special  reference  to  a  sufficient  number  of 
outlets,  the  maximum  convenience  of  switch  location  and, 
in  a  word,  the  complete  electrification  of  the  home.  Electric 
wiring  is  placed  in  almost  every  new  building  within  the 
reach  of  central-station  circuits,  but  too  often  the  installa- 
tion is  stereotyped  with  too  great  a  regard  for  first  cost. 
Real-estate  interests  and  architects  are  coming  into  closer 
relations,  and  it  is  desirable  that  more  attention  be  given  to 
the  location  of  floor  and  baseboard  outlets,  wall  switches 
and  the  provision  of  circuits  capable  of  carrying  large 
currents  for  electric  heating  and  cooking  service.  Where 
a  large  group  of  houses  is  built  under  the  general  supervision 
of  a  real-estate  firm  the  central-station  man  can  give  far 
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belter  advice  than  the  average  architect  as  to  the  proper 
wiring  installation  for  the  discriminating  purchaser  or 
lessee.  The  returns  from  such  co-operation  are  worth  while 
to  all  parties  concerned,  insuring  a  larger  ultimate  use  of 
electricity,  raising  the  standards  of  the  property  from  the 
real-estate  viewpoint  and  helping  to  satisfy  the  resident  of 
the  house  or  apartment  with  his  selection.  A  liberal  policy 
toward  the  real-estate  man  is  worth  cultivating. 


A  Profitable  Small  Central  Station 

An  income  of  over  S^d  i>cr  capita  from  a  central  station 
serving  a  rural  community  having  3500  inhabitants  is  rather 
exceptional,  so  much  so  that  curiosity  is  aroused  as  to  how 
the  territory  is  developed  to  bring  such  resuUs.  Ordinarily 
a  central  station  in  such  a  town  would  have  a  precarious 
existence  unless  it  were  coinbined  with  some  other  industry 
or  connected  with  an  electric  transmission  system,  and  even 
at  best  it  is  seriously  handicapped  by  high  overhead  charges 
and  limited  income.  The  problems  of  small  central  stations 
otherwise  do  not  differ  except  in  degree  from  those  con- 
fronting large  systems;  but  there  is  divided  responsibility  in 
the  latter,  together  with  an  inherent  striving  for  depart- 
mental efficiency  at  the  expense  of  co-operation,  while  in 
the  former  close  co-operation  abounds  and  efficiency  is 
lacking.  If,  therefore,  the  human  efficiency  as  well  as  the 
plant  efficiency  is  increased  in  small  systems  and  the  over- 
head charges  are  not  too  high,  success,  if  it  can  be  at  all 
attained  in  the  community,  is  sure'td  follow.  This  is  in  brief 
the  secret  of  the  showing  made  by  the  central  station  located 
at  Walton,  N.  Y.,  and  described  elsewhere  in  this  issue.' 

The  manager  of  a  small  station  must  combine  engineering 
discrimination  with  business  ability,  and  he  must  be  certain 
beforehand  that  any  plan  which  he  evolves  will  work  and 
be  successful,  for  he  has  no  money  to  waste  on  experiments. 
In  the  rehabilitation  of  the  Walton  plant  many  engineering 
problems  were  involved.  A  change-over  from  133  cycles 
to  60  cycles  in  a  village  which  has  primarily  a  lighting  load 
and  small  prospects  for  a  motor  load  is  not  ordinarily  made 
so  long  as  satisfactory  single-phase  motors  for  133-cycIe 
service  are  obtainable.  However,  the  number  of  133-cycle 
systems  is  constantly  becoming  smaller,  which  means  that  in 
a  short  while  133-cycle  apparatus  will  be  special  and  subject 
to  higher  prices  and  longer  delivery  dates.  Moreover,  within 
a  reasonable  time  6o-cycle  transmission  systems  will  extend 
throughout  the  country  and  small  generating  stations  will 
become  substations  for  local  distribution,  so  that  the  scrap- 
ping of  133-cycle  equipment,  even  where  many  motors  are 
in  operation,  is  sound  engineering  and  justifiable  from  an 
economic  standpoint.  The  size  of  generating  units  is  also 
a  question  well  worth  consideration  in  small  stations.  Be- 
cause of  a  desire  to  have  ample  reserve  equipment,  two  units 
of  approximately  the  same  size  are  ordinarily  installed,  with 
the  result  that  in  most  cases  a  unit  is  operating  at  about 
one-tenth  load  two-thirds  of  the  time.  In  the  Walton  plant 
;»  smaller  unit  is  employed  to  carry  the  load  during  sixteen 
r  twenty  hours  of  the  day  with  marked  saving  in  steam. 

That  central  stations  in  many  small  towns  are  not  living 

P  to  their  opportunities  is  shown  by  the  small  number  of 

iiistoniers   supplied   by   them.     There   is   a   prevailing   im- 


pression   that    small-residence    customers   are    unprofii 
and  while  in  large  cities  with  underground  conduit  sy  • 
the  cost  of  running  the  service  wires,  including  the  lU' : 
ranges  from  $50  to  $80  and  the  income  in  many  cases  lU' 
not  exceed  $15  per  annum,  still  in   rural  communities  r 
cost  of  connecting  a  customer,  including  the  meter,  ■ 
not  exceed  $25  and  oftentimes  is  not  more  than  $15. 
tensive  develojjment  must  obtain  in  a  small  commun  ■ 
the  station  is  to  be  profitable,  and  this  means  that  c 
house  should  be  connected.     To  accomplish  this  reqiir 
high-grade  man,  and  unfortunately  in   most  cases  th' 
come  is  not  sufficient  to  permit  the  employment  of  such  . 
man.     It  is  curious  to  note  what  effect  the  tungsten  I  c  ■ 
has  had  on  the  load  curve  of  the  Walton  station  anil 
what  effect  it  would  have  had  on  the  income  curve  \i  :... 
company  had  not  pushed  the  sale  of  appliances  to  offset  th< 
loss  in  energy  consumption  due  to  the  use  of  a  more  effiri<-ni 
lamp. 


The  Heyland  Commutator  Machine 

In  many  respects  the  alternating-current  commutator 
motor  is  a  more  desirable  machine  than  is  its  direct-curreni. 
competitor.  Its  speed  can  be  controlled  by  means  01 
highly  efficient  stationary  transformers  instead  of  ineffi- 
cient rheostats,  while  it  can  utilize  energy'  obtained  from  a 
transmission  system  with  the  minimum  of  loss  in  conver- 
sion. In  spite  of  these  facts  the  machine  has  not  been 
widely  adopted  for  industrial  service,  largely  by  reason  of 
its  relatively  high  first  cost,  low  efficiency  and  poor  com- 
mutation. In  the  Digest  in  this  issue  appears  an  abstract 
of  an  article  dealing  with  an  alternating-current  commuta- 
tor machine  said  to  be  as  economical  in  construction  mate- 
rial and  as  efficient  in  operation  as  a  direct-current  motor 
designed  for  the  same  service.  This  motor  has  been  de- 
veloped and  is  described  by  Mr.  A.  Heyland,  to  whom 
credit  is  due  for  much  pioneer  work  relating  to  the  appli- 
cation of  commutators  to  alternating-current  machiner)- 
In  many  respects  the  machine  described  by  Mr.  Heyland 
resembles  simultaneously  the  Alexanderson  repulsion- 
series  motor  outlined  in  our  issue  dated  Jan.  18,  1908,  and 
the  Fynn  unity-power-factor  machine  described  in  our  issue 
of  July  19,  1913.  Use  is  made  of  the  operating  connection.^ 
employed  by  Alexanderson,  and  the  commutator  remains 
short-circuited  at  all  times  along  one  axis  in  accordance 
with  the  method  utilized  by  Fynn.  In  the  latter  respect 
the  Heyland  machine  takes  advantage  of  the  operating  fea- 
tures characteristic  of  the  so-called  I.atour-Winter-Eich- 
berg  motor. 

In  view  of  the  fact  that  the  voltage  across  coils  in  elec-i 
trical  space  quadrature  to  the  short-circuited  axis  on  the 
commutator  must  at  all  times  have  zero  value,  it  will  be 
appreciated  that  brushes  placed  on  the  commutator  to  cover 
these  coils  are  always  in  neutral  zones.  It  is  evident,  there- 
fore, that  these  brushes  can  be  dimensioned  as  though  they 
were  intended  for  use  on  a  direct-current  machine.  To 
this  fact  are  attributed  certain  of  the  desirable  features 
of  the  new  motor.  In  this  connection  sight  must  not  be  lost 
of  the  additional  fact  that  when  the  conditions  are  as  just 
described  the  machine  is  devoid  of  starting  torque.  In  order 
to  obtain   torque  at   standstill  resort  must  be  had  to  other 


i\ucusT  lb,  igij 


ELECTRICAL     WORLD 


315 


:onnections  which  introduce  all  of  the  bad  conimutating 
:onditions  inherent  in  the  single-phase  motor  of  either  the 
series  or  the  repulsion  type.  One  must  make  a  choice  be- 
:ween  good  commutation  with  zero  starting  torque  and 
idequate  starting  torque  with  unsatisfactory  commutation. 
[n  respect  to  the  prominent  outstanding  starting  difficulty 
p\ith  the  alternating-current  commutator  motor  the  new 
nachine  seems  to  possess  no  advantage  over  standard  types, 
ind  with  reference  to  operating  characteristics  it  seems  to 
3e  merely  on  a  par  with  the  several  improved  types  of 
iiotors  recently  developed  in  this  country  and  abroad.  To 
iust  what  facts  can  be  attributed  its  higher  efficiency  and 
smaller  dimensions  one  is  unable  to  determine  from  the 
iata  presented  by  the  author.  It  is  sincerely  to  be  hoped 
hat  his  claims  can  be  substantiated  in  service  performance 
ind  that  he  will  continue  his  work  of  development,  which 
jroniises  well  for  the  industry. 


Indirect  Car  Lighting 

The  ordinary  parlor  or  sleeping  car  has  been  a  wonder- 
ful example  of  most  of  the  things  undesirable  in  artificial 
ighting.  It  has  been  most  liberally  provided  with  light 
)btained  from  small  intense  points  located  along  the  upper 
)art  of  the  car,  striking  the  eye  of  the  unoffending  pas- 
enger  in  whatsoever  direction  he  may  turn.  The  result 
s  a  very  noticeable  amount  of  eye  strain,  and  in  spite  of 
he  brilliant  illumination  reading  is  by  no  means  so  easy 
;s  it  should  be.  Not  only  does  intense  light  contract  the 
iupil  abnormally  and  shut  out  light  which  would  otherwise 
[e  useful,  but  owing  to  the  motion  of  the  car  there  is  a 
'onstant  effect  of  flickering  as  the  images  of  the  bright 
^amps  shift  upon  the  retina.  Probably  this  effect  is  par- 
kularly  responsible  for  the  tired  feeling  that  often  comes 
ver  the  eyes  after  a  long  train  ride.  The  same  trouble, 
I'ssened  to  a  considerable  extent,  is  too  often  noted  in 
iiterurban  and  other  electric  cars.  There  are  in  this  case 
i  much  smaller  number  of  lamps,  and  these  are  in  a  less 
xtended  vista  than  in  the  case  of  the  long  cars  of  an 
ixpress  train,  so  that  while  the  nature  of  the  lighting  may 
ije  just  as  troublesome,  it  is  somewhat  more  easily  dodged. 

i  The  indirect  car-lighting  fixtures  recently  introduced  on 
Repress  trains  running  out  of  New  York  are  certainly  ad- 
Jiirable  in  efifect,  and  reading  under  them  is  a  pleasure. 
ihey  consume  a  good  deal  more  energy  for  equal  illumi- 
ation  than  do  lamps  used  in  direct  lighting.  On  the  other 
and,  we  are  very  strongly  inclined  to  the  opinion  that  the 
idirect  lighting  will  afford  equal  ease  of  seeing  in  the  car 
^ithout  any  increased  expenditure  of  energy  over  tliat 
j^ed  in  the  glaring  system  which  it  replaces.  W'c  know 
If  no  place  where  from  the  general  situation  indirect  Hght- 
jlg  is  mciri;  beautifully  applicable  than  in  cars  where  good 
[irect  lighting  from  the  shape  and  dimensions  of  the  space 
I  particularly  difficult  to  obtain.  The  scheme  is  certainly 
lell  worth  trying  on  some  of  the  more  important  inter 
I'ban  lines  which  operate  practically  under  steam  rcjad 
i!inditions.  Indirect  fixtures  are  not  subject  to  the  lireak- 
]ie  which  checks  the  u.sc  of  ordinary  glassware  and  ;ire 
jite  simple  to  install  and  maintain.  The  chief  requirement 
I  their  use  is  a  suitable  diffusing  surface  on  the  ceiling  uf 


the  car,  and  the  space  between  reflector  and  ceiling  being 
relatively  small,  particular  pains  must  be  taken  to  get  smooth 
and  uniform  diffusion.  The  texture  as  well  as  the  color 
of  the  surface  is  all-important,  a  fact  which  is  very  notice- 
able in  some  of  the  cars  in  which  indirect  lighting  is  used. 
Here  one  notes  at  a  glance  the  difference  in  the  resnlt  pro- 
duced by  the  tinting  and  texture  of  the  car  ceiling.  These, 
however,  are  trivial  matters,  for  a  very  little  experience 
will  show  the  best  way  of  carrying  out  what  is  a  most 
pleasing  and  commendable   innovation   in  car  lighting. 


The  Capacity  of  Single-Phase  Lines 

In  all  high-tension  transmission  systems  the  electrostatic 
capacity  of  the  lines  plays  a  prominent  part,  since  the  charg- 
ing current  of  the  system,  containing  a  large  reactive  com- 
ponent, is  proportional  to  this  capacity.  Rules  and  formulas 
are  available  for  predetermining  the  capacity  of  uniform 
conducting  lines  in  certain  simple  cases ;  but,  in  general, 
it  is  not  possible  to  compute  the  capacity  of  a  given  geo- 
metrical distribution  of  conductors  in  two-dimensional 
space  and  the  computation  of  the  capacity  of  a  given  set 
of  conductors  in  three-dimensional  space  is  still  further 
removed  from  our  present  mathematical  abilities.  Never- 
theless, it  is  always  possible  to  measure  the  capacity  of  any 
well-insulated  set  of  conductors  so  that  the  present  impos- 
sibility of  computing  such  capacities  need  give  no  unhappi- 
ness  to  engineers.  Moreover,  estimates  based  on  the 
judicious  smoothing  of  contours  can  be  made  with  a  fair 
degree  of  precision  to  meet  practical  requirements.  We 
merely  have  to  admit  that  the  general  computation  of  elec- 
trostatic capacities,  like  the  general  computation  of  various 
other  questions  in  the  unsolved-problem  locker  of  science, 
far  transcends  the  powers  of  existing  mathematics. 

In  the  article  by  Messrs.  C.  A.  Pierce  and  F.  J.  Adams 
appearing  in  this  number  are  discussed  two  specific  prob- 
lems in  the  electru.static  capacity  of  two-dimensional  uni- 
form conductors,  namely,  that  of  two  straight  parallel 
cylindrical  conductors  in  free  space  and  that  of  two  such 
conductors  inclosed  in  a  grounded  metallic  sheath.  The 
solution  of  the  former,  or  unsheathed,  case  is  already  well 
known,  and  has  been  published  in  a  somewhat  similar  form 
in  German  textbooks  for  some  years.  A  much  simpler  and 
more  compact  solution,  using  hyperbolic  functions,  has 
been  worked  out  in  this  country  by  Dr.  A.  E.  Keimelly  and 
has  appeared  in  our  own  columns,  as  in  the  number  of  Oct. 
27,  1910.  It  has  been  shown,  moreover,  in  our  columns  on 
Sept.  22,  1910,  by  Messrs.  H.  Pender  and  H.  S.  Osborne, 
that  the  surface  density  of  the  charge  on  each  of  such  a 
pair  of  conductors  may  be  represented  by  an  ellipse,  with 
one  of  its  foci  at  the  axis  of  the  conductor. 

The  second,  or  sheathed,'  case  is  practically  important 
because  it  represents  the  conditions  encountered  in  many 
two-wire  lead-covered  cables,  except  that,  in  practice,  the 
conductors  arc  stranded  instead  of  being  strictly  cylindri- 
cal. The  article  of  Messrs.  Pierce  and  Adams  gives  a  use- 
ful reminder  of  the  Maxwellian  method  of  dealing  with 
such  a  case.  This  method  has  been  applied  advantageously 
in  three-conductor  cables  by  changing  the  cross-sections  o£ 
the  conductors  from  the  circular  to  the  clover-leaf  type. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings— Commission  Findings,  Etc. 


Interstate  Commerce  Commission  Requests  Records 
of  Telephone  Operation 

I'.y  the  terms  of  an  order  issued  on  Aug.  8  by  tlie  Inter- 
state Commission  at  Wasliingtoii,  all  the  common  carrier 
telephone  companies  must  furnish  by  Oct.  I  a  detailed  state- 
ment of  their  organization,  equipment  and  physical  and 
financial  operations.  This  is  the  first  order  of  the  commis- 
sion since  the  formal  beginning  of  the  telephone  investiga- 
tion. .Mrcady  the  inquiry  has  been  very  extensive,  special 
agents  of  the  commission  having  gathered  an  immense 
amount  of  data  bearing  upon  the  operation  of  telephone 
companies.  As  soon  as  practicable  the  commission  will 
hold  in  various  parts  of  the  country  public  hearings,  at 
which  testimony  will  be  taken  as  to  the  rates  and  operatin;^ 
methods  of  such  companies  as  come  within  its  iurisdiction 


Representative    Men  to   Discuss   Problems   of    the 
Industry 

.■\n  invitation  has  been  extended  to  about  200  men,  con- 
sisting chiefly  of  the  presidents  of  national,  state  and  city 
electrical  associations,  societies  and  leagues,  together  with 
officials  and  representatives  of  the  large  electrical  manu- 
facturing companies,  to  attend  a  meeting  at  Association 
Island,  Henderson  Harbor,  N.  Y.,  Sept.  3  to  6.  The  meet- 
ing will  be  held  under  the  auspices  of  the  Association 
Island  Corporation,  and  Mr.  J.  B.  McCall,  president  of  the 
National  Electric  Light  Association,  has  been  requested  to 
preside.  A  tentative  program  has  been  arranged  along 
broad  lines,  and  it  is  expected  that  eminent  men  in  various 
walks  of  life  who  have  been  invited  to  participate  will  at- 
tend. A  meeting  of  high  inspirational  and  educational  value 
to  the  electrical  fraternity  is  aimed  at,  with  the  hope  that 
its  character  will  be  such  as  to  justify  a  similar  gathering 
each  year,  and  that  it  will  lead  to  an  organization  through 
which  important  work  can  be  done  for  the  industry. 


Meeting  of  Executive  Committee  of  N.E.  L.  A.  Com- 
mercial Section 

The  executive  cununittee  of  the  Commercial  Section  of 
the  National  Electric  Light  Association  met  on  Aug.  7  at 
.Association  Island.  Henderson  Harbor,  N.  Y.  Mr.  T.  1. 
lones.  of  Brooklyn,  chairman  of  the  section,  presided,  Mr. 
Douglass  Burnett,  of  Baltimore,  vice-chairman,  and  Mr.  Jo- 
seph F.  Becker,  of  New  York,  secretary,  together  with 
eleven  other  members  of  the  committee  being  present.  .\ 
nunilier  of  standing  committees  were  appointed,  the  per- 
sonnel nf  which  will  be  announced  at  the  October  meeting. 
to  be  held  in  New  York  City.  Mr.  E.  L.  Callahan  of  Chi- 
cago, was  appointed  chairman  of  the  finance  coinmittee. 
and  Mr.  Douglass  Burnett,  of  Baltimore,  vice-chairman.  Mr. 
Burnett   was   also   appointed   chairman   of   the   publication 

omniittee,  and  Mr.  E.  H.  Edkins,  of  Chicago,  vice-ch.iir- 
nan    and   sales   manager.      The   membership   committee    is 

eadcd  by  Mr.  J.  F.  Becker,  of  New  York,  and  Mr.  D.  L. 

.:\skil!,  of  Greenville.  Ohio,  is  vice-chairman. 
It  was  decided  to  revise  the  "."solicitor's  Handbook."  which 
has  been  turned  over  to  the  Commercial  Section  bv  the  as- 


sociation, and  to  publish  it  free  in  connection  with  data  on 
electric  light  and  motor  installations  heretofore  included  in 
the  "Digest."  It  was  also  decided  to  keep  down  the  num- 
ber of  papers  to  be  read  at  the  next  convention  so  as  to  per- 
mit more  time  for  discussion.  The  papers  themselves  will 
be  devoted  to  topics  of  national  importance,  interesting  alikt 
to  small  and  large  companies.  A  new  constitution  was  pre- 
sented for  consideration,  and  the  term  of  each  member  of 
the  executive  committee  was  fixed  at  three  years,  six 
members  completing  their  term  of  service  each  year.  The 
next  meeting  of  the  committee  will  be  held  in  New  YoAj 
(  ity  during  the  Electrical  Show. 


Public    Service  Company  of  New  Jersey   Appesli 
Utility  Commission   Decision 

i'he  Public  Service  Gas  Company,  of  Newark,  N.  J.,  car- 
ried to  the  Court  of  Errors  and  Appeals  at  Trenton  on  July 
.y  an  appeal  from  the  decision  of  the  Supreme  Court  of 
.\'ew  Jersey  sustaining  the  order  under  which  the  Public 
Utility  Commission  forced  the  company  to  furnish  90-cent 
.!4as  m  fifteen  municipalities  constituting  the  Passaic  zont 
rhe  company  contends  that  the  order  is  unjust  and  unrea- 
sonable and  unconstitutional,  because  its  eiifect  is  to  takt 
property  without  just  compensation.  Other  grounds  ad- 
vanced for  reversal  are  that  the  valuation  of  $4,750,oo( 
placed  upon  the  property  by  the  board  was  below  the  faii 
value  of  the  property ;  that  in  estimating  the  reproductior 
cost  the  board  disregarded  reliable  and  uncontradicted  proo' 
of  value  and  accepted  unreliable  and  inaccurate  evidenct 
that  the  board  excluded  important  elements  of  value,  includ 
ing  special  franchises,  bonds  and  stocks  representing  tli( 
cost  and  the  market  value  of  securities,  and  that  the  find 
ings  were  inadequate  because  the  board  included  only  fifteer 
of  the  150  municipalities  in  which  the  company  operates  if 
the  State. 


A.  I.  E.  E.  Affairs 

.\t  the  fir.st  meeting  of  the  directors  of  the  .\mericar 
Institute  of  Electrical  Engineers  for  the  new  administra 
tive  year,  held  in  New  York  on  Aug.  8,  President  C.  0 
Mailloux  announced  the  appointment  of  most  of  the  Insti 
tute  committees  for  the  year.  The  chairmen  of  the  stand 
ing  committees  thus  far  appointed  are  as  follows: 

Finance,  Mr.  J.  Franklin  Stevens,  Philadelphia.  Pa. 
library.  Dr.  Samuel  Sheldon.  Brooklyn.  N.  Y. ;  meetin?" 
and  papers,  Mr.  \V.  S.  Rugg.  New  York :  editing.  M' 
Lewis  T.  Robinson.  Schenectady.  X.  Y.:  board  of  examin 
ers,  Mr.  Maurice  Coster.  New  York :  sections.  Mr.  Paul  M 
Lincoln,  Pitt.sburgh.  Pa.:  standards.  Dr.  A,  E.  Kerr  ' 
Harvard  University;  code,  Mr.  Farley  Osgood.  Nc 
N.  I.:  law.  Mr.  Charles  A.  Terry.  New  York:  patent.  ■ 
Ralph  D,  Mershon,  New  Y'ork :  educational.  Prof.  Henr^ 
H.  Norris,  Ithaca,  N.  Y. ;  electric  power,  Mr.  David  B 
Rushmore.  Schenectady,  N.  Y. :  telcgT'aphy  and  telcphonv 
Mr.  F.  F.  Fowle,  New  York;  electrochemical.  Prof.  Albfr 
F.  Ganz.  Hnboken.  N.  J.:  electrophysics.  Dr.  J-  B-  ^^T""]' 
head.  Baltimore,  Md. ;  use  of  electricity  in  mines.  Mr.  W 11 
fred  Svkcs.  Pittsburgh.  Pa. :  use  of  electricity  in  niari|' 
work.  Lieut.  C.  S.  McDowell.  U.  S.  N.,  Brookhn.  N-  V 
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blic  policy.  Mr.  Calvert  Townley,  New  York;  historical 
jseum,  Mr.  T.  C.  Martin,  New  York;  United  States  na- 
>nal  committee  of  International  Electrotechnical  Commis- 
Hi,  Prof.  Francis  B.  Crocker,  New  York;  code  of  prin- 
Aes  of  professional  conduct,  Prof.  George  F.  Sever,  New 
jrk;  relations  of  consulting  engineers,  Mr.  Lewis  B. 
illwell,  New  York;  membership,  Mr.  A.  M.  Schoen, 
darvta,  Ga. ;  constitutional  revision,  Mr.  Bancroft  Gher- 
di,  New  York. 

The  board  elected  from  its  own  membership  the  foUow- 
g  three  members  to  serve  upon  the  Edison  medal  com- 
'ttee  for  two  years  in  place  of  members  on  the  commit- 
b  whose  terms  had  expired:  Messrs.  H.  H.  Barnes,  Jr., 
illiam  McClellan  and  S.  D.  Sprong.  Mr.  Ralph  D.  Mer- 
on  was  also  elected  a  member  of  the  committee  for  the 
rm  of  one  year  to  fill  a  vacancy.  The  board  also  con- 
med  the  appointment  by  the  president  of  Mr.  J.  Franklin 
evens  and  Mr.  H.  W.  Buck  as  members  of  the  Edison 
idal  committee  for  the  term  of  five  years. 
The  following  local  honorary  secretaries,  whose  terms 
pired  on  July  31,  1913,  were  reappointed  for  the  two 
ars  ending  July  31,  1915 :  Mr.  Clare  F.  Beames,  for  India ; 
r.  Richard  O.  Heinrich,  for  Germany.  Mr.  Guido  Sem- 
za  was  appointed  local  honorary  secretary  for  Italy  for 
e  same  period. 

Electrical  Men  in  Automobile  Accident 

As  the  result  of  an  automobile  accident  near  Wyandotte, 
ich.,  on  the  evening  of  Aug.  10,  Messrs.  Louis  E.  Beil- 
■in,  until  recently  general  manager  of  the  Toledo  (Ohio) 
lilways  &  Light  Company ;  James  T.  Ross,  consulting  en- 
leer  of  the  Northern  Ohio  Traction  &  Light  Company  of 
:ron,  Ohio,  and  the  Lake  Shore  Electric  Railway  of 
feveland,  Ohio,  and  the  chauffeur  lost  their  lives,  and  Mr. 
;  F.  Collins,  vice-president  and  general  manager  of  the 
iichigan  Traction  Company  of  Jackson,  Mich.,  and  Mr. 
Iward  T.  Wickwire.  sales  manager  of  the  Ohio  Brass 
mpany,  Mansfield,  Ohio,  were  seriously  injured.  A  ditch 
,s  encountered  on  the  outskirts  of  Wyandotte,  and  in  an 
empt  to  turn  the  machine  out  the  right  front  wheel  col- 
'ised  and  the  automobile  turned  over.  The  plans  for  the 
p  from  Toledo  to  Jackson,  Mich.,  were  made  in  the  office 
:  the  Lake  Shore  Electric  Railway  at  Cleveland  and  Mr. 
arles  Currie,  general  manager  of  the  Northern  Ohio 
action  &  Light  Company,  accompanied  the  party  to  To- 
0  by  train,  but  returned  home  when  they  started  on  the 
|o  trip.  On  Aug.  13  hopes  were  entertained  for  the  re- 
yery  of  both  the  injured  men. 


New  Hampshire  Hydroelectric  Situation 


ijlhe  controversy  between  the  federal  government  and 
!  State  of  New  Hampshire,  which  was  precipitated  by 
■  action  of  Attorney  General  Tuttle  of  New  Hampshire 
blocking  the  purchase  of  forest  reserve  lands  under  the 
'eeks  act,  has  taken  a  new  turn  at  Washington  in  view  of 
Dspective  hydroelectric  developments  in  Grafton  County 
(jthe  Central  New  Hampshire  Power  Company.  A  por- 
!n  of  the  reserve  is  situated  in  this  section  of  New  Hamp- 
I're,  and  under  the  terms  proposed  by  Mr.  Tuttle  the 
leral  government  is  required  to  surrender  to  the  State 
I;  only  the  title  of  all  public  waters  but  in  addition  the 
ht  of  access  thereto,  together  with  the  right  to  grant 
.'  public  franchise  upon  the  reserve.  The  Central  New 
mpshire  Power  Company,  incorporated  under  the  laws 
'the  State  of  Maine,  has  recently  made  plans  for  develop- 
1  80,000  hp  to  be  utilized  at  various  points  in  Grafton, 
5  livan  and  Merrimac  Counties.  The  first  development 
'I  be  at  Croydon  Brook,  and  the  company  estimates  that 
li  gross  yearly  income  from  this  project  alone  will  be 
1  .000,  while  the  revenue   from  all  the  developments  in 


which  the  coniiiany  is  interested,  aside  from  possible  devel- 
opments in  the  federal  reserve,  is  $3,000,000.  According 
to  data  on  file  with  the  Bureau  of  C'orporations,  the  State 
of  New  Hampshire  imposes  no  tax  upon  water-power 
development,  and  the  federal  authorities  are  reported  to  be 
up  in  arms  lest  the  resources  now  running  to  waste  on  the 
proposed  Appalachian  reserve  be  developed  by  the  Central 
New  Hampshire  Power  Company  acting  under  the  authority 
of  the  New  Hampshire  State  officials,  who  have  manifested 
every  desire  to  encourage  hydroelectric  development  within 
the  borders  of  the  commonwealth. 


Mr.  Ernest  Freeman  on  Contractors  and  the  Society 
for  Electrical  Development 

In  the  following  paragraphs  are  given  arguments  by 
President  Freeman  of  the  National  Electrical  Contractors' 
Association  relating  to  the  benefits  to  be  derived  from  co- 
operation under  the  auspices  of  the  Society  for  Electrical 
Development. 

Electrical  contractors  believe  that  the  work  of  the  so- 
ciety will  be  of  direct  benefit  to  the  industry  and  to  con- 
tractors individually,  and  that  the  direct  individual  profit 
will  be  very  much  in  excess  of  the  relatively  small  propor- 
tionate share  subscribed  to  the  movement.  This  result  will 
follow,  not  only  from  the  national  advertising,  but  also 
from  the  publicity  work  in  newspapers,  magazines,  moving 
pictures,  electric-sign  exchanges  and  numerous  other  means. 

One  of  the  announced  purposes  of  the  society  is  to  bring 
about  co-operation  for  promoting  harmonious  local  rela- 
tionship. Harmony  is  a  distinctly  practical  business  propo- 
sition, not  only  to  contractors  but  to  the  central  station, 
tlie  jobber  and  the  manufacturer,  who  make  up  the  indus- 
try in  which  all  are  doing  a  distinctly  related  business. 

"Related,"  we  say,  but  there  are  cases  where  the  rela- 
tions are  strained — strained  to  a  point  where  it  is  the  belief 
of  all  that  the  sale  of  sockets,  wire,  conduit,  lamps,  motors, 
fans,  irons  and  all  classes  of  supplies  and  appliances  and  of 
electric  energy  is  being  actually  hindered.  The  friction  be- 
tween the  various  interests  engaged  results  in  immense  loss 
to  us  all,  and  this  friction  is  chiefly  caused  by  lack  of 
understanding  of  each  other,  and  perhaps  lack  of  sagacity 
in  merchandising. 

It  seems  logical  to  believe  that  the  more  live  people  or 
concerns  there  are  pushing  electrical  goods,  the  more 
electrical  business  will  be  done.  It  is  well  known  that  in 
the  cities  where  there  is  harmony  the  constructive  devel- 
opment of  the  industry  is  at  its  greatest,  to  the  mutual 
profit  of  all  concerned. 

Considerable  time  will  be  required  to  harmonize  local 
conditions,  and  much  money  will  he  required.  The  time 
required  can  well  be  devoted  to  it  and  the  money  needed 
can  well  be  spent  in  this  way.  The  carefully  graded  sub- 
scriptions by  which  the  funds  are  created  for  the  various 
kinds  of  work  are  a  very  small  proportion  of  what  it  will 
mean  to  accomplish  the  purposes  of  what  is  probably  the 
greatest  and  most  far-sighted  mutual  co-operative  move- 
ment that  has  ever  been  started  in  any  known  industry. 


Display  Lighting  at  Fall  River,  Mass. 

What  was  probably  the  greatest  civic  celebration  in  the 
history  of  the  city  marked  the  opening  of  the  new  "White 
Way"  in  Fall  River,  Mass..  on  Aug.  6.  The  new  lighting 
system,  consisting  of  an  original  installation  of  ninety-six 
6.6-amp  inverted  magnetite  arc  lamps,  with  more  to  follow, 
was  installed  by  the  Fall  River  Electric  Light  Company 
as  the  result  of  a  vigorous  campaign  conducted  by  the 
merchants'  association.  The  ceremonies  included  a  banquet 
attended  by  300  guests,  speeches  by  the  Mayor  and  other 
leading  citizens,  a  parade  and  other  features  such  as  go  to 
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iiKiko  ii|i  a  carnival  iiij^lil.  I'lu'  hatuiuct  hall  was  illumi- 
nated Ijy  abont  150  miniature  lamps,  modeling  the  type  used 
on  the  streets.  The  service  will  be  furnished  by  the  Fall 
River  I^lectric  I.ijjl't  t'oinpany  at  a  price  of  30  cents  per 
night  for  lamps  burning  from  dusk  to  dawn  and  at  24  cents 
each  per  night  for  lamps  burning  from  dusk  to  midnight. 
The  local  merchants'  association  secured  subscriptions 
totaling  $1  j.ooo  toward  the  expense  of  installation,  and  the 
association  and  the  city  share  the  operating  cost,  the  for- 
mer paying  one-third  and  the  latter  two-thirds  of  the 
expense.  It  was  pointed  out  at  the  banquet  that  the  cost 
of  ornamental  display  lighting  will  not  increase  taxation 
over  5  cents  per  $1,000.  During  the  present  month  the 
company  will  supply  electricity  free  to  the  display  installa- 
tion. The  New  Bedford  (Mass.)  City  Council  lighting 
committee  attended  the  opening  of  the  Fall  River  service 
and  was  sufficiently  impres.sed  to  decide  upon  an  early  in- 
crease in  the  street-lighting  installation  of  the  former  city. 


Leonard  Patent  for  Electric  Control 

There  has  been  issued  to  Mr.  H.  Ward  Leonard  an 
uinisually  broad  and  comprehensive  patent  for  an  electric- 
current  controller,  which  is  of  more  than  passing  interest. 
The  application  had  been  pending  in  the  Patent  Office 
for  nearly  nine  years,  having  been  filed  on  Dec.  12.  1904. 
Generally  speaking,  the  invention,  described  in  Patent  \o. 
1,064,749,  June  17,  191.^,  CO  sists  of  a  system  of  electro- 
magnetic contactors   for  automatically  cutting  out  starting 


FIG.    I CONTKOI,  OF  SHUNT-WOUN'I)    MOTOR 

resistances  in  a  motor  circuit  and  means  for  utilizing  the 
same  contactors  and  resistances  in  automatic  electrodynamic 
brakin-,  one  of  the  interesting  features  being  the  applica- 
tion to  multiple-unit  control  of  electric  trains. 

The  preamble  of  the  specification  states  that  the  inven- 
tion relates  to  the  control  of  the  current  tlirough  a  device 
by  means  of  the  electromotive  force  upon  the  terminals  of 


the  device,  or  upon  the  terminals  of  a  device  functionally 
related  thereto.  .\n  instance  of  its  application  is  the  con- 
trol of  the  current  through  a  motor  armature  by  means 
of  the  electromotive  force  upon  the  armature  terminals. 
I'he  principal  object  is  to  control  the  current  through  the 
device  so  that  the  current  will  be  automatically  maintained 
within  such  limits  as  are  required  for  the  desired  operation. 
Among  the  useful  applications  of  the  fundamental  i)rin- 
ciples  named  are  electric  motors,  storage  batteries,  electro- 
magnets, electric  furnaces  and  other  forms  of  electro- 
heating  devices,  rheostats,  electric  lamps  and  electric  sig- 
naling devices. 

l-'ig.  I  illustrates  the  invention  as  applied  to  the  control 
of  a  constant-potential  shunt-wound  motor.  The  motor 
armature  is  shown  at  I,  the  field  circuit  at  25,  the  .starting 
resistors  at  2,  3,  4  and  5,  and  the  corresponding  contactors 
6,  7,  8  and  9  just  below  the  latter.  .\.  mechanical  brake  on 
the  motor  shaft  is  shown  at  28.  which  is  released  when 
armature  current  flows  through  the  solenoid  2^.  The  con- 
troller is  shown  at  the  lower  part  of  the  figure,  the  energy 
source  being  G .  and  the  group  of  conductors  33  extending 
away  to  the  right  representing  connections  to  multiple  units 
similar  to  the  one  shown.  The  several  positions  of  the  con- 
troller are  as  follows:  A  is  the  forward-running  position: 
B  is  the  electrodynamic-braking  position  for  stopping  in  the 
forward  direction  :  C  is  the  reverse-running  position,  and  D 
is  the  corresponding  braking  position. 

Upon  passing  from  the  "ofif"  postion  to  A.  the  field  cir- 
cuit is  closed  through  contact  40  and  finger  26;  contacts  36 
and  :i,-j  and  fingers  32  and  19  operate  contactors  17  and  18 
and  close  the  line  circuit  through  the  armature  and  the  en- 
tire starting  resi.stor,  while  contacts  38  and  39  and  fingers 
1 1  and  },^  connect  the  contactors  6,  7,  8  and  9  in  series 
across  the  motor  brushes,  but  contactor  6  has  a  switch  short- 
circuiting  7,  and  7  in  the  same  way  short-circuits  8,  etc.,  so 
that  6  only  is  in  circuit  at  the  start. 

As  the  armature  speed  increases  so  does  the  counter  emf 
and  the  current  in  6,  and  presently  there  is  sufficient  cur- 
rent in  the  latter  to  close  it  and  cut  out  resistor  2.  This 
also  throws  contactor  7  in  series  with  6  and  again  presently 
the  operation  is  repeated,  as  the  counter  emf  keeps  rising 
with  the  speed,  and  resistor  3  is  cut  out.  And  so  on,  8  and 
9  operate  in  succession,  and  finally  all  resistance  is  cut  out 
and  the  motor  is  at  full  speed.  Further  speed  increase  can 
be  obtained  by  hand  control  by  cutting  the  resistors  34  in 
series  with  the  motor  field,  upon  slight  movement  of  the 
controller  handle. 

Passing  to  position  B.  to  apply  braking,  all  contactors  arc 
opened  and  released:  then  17  is  reclosed  by  means  of  con- 
tact 44  and  finger  20,  while  6.  7.  8  and  9  are  connected  in 
series  with  the  motor  armature  across  the  supply  mains  by 
means  of  contact  45  and  finger  1 1.  and  the  braking  contactor 
30  is  closed  by  43  and  31  at  the  controller,  thus  closing  the 
motor  armature  circuit  through  the  starting  resistors  2.  3. 
4  and  5.  The  difference  between  the  counter  emf  of  the 
motor  armature  and  the  emf  of  the  supply  circuit,  which 
oppose  each  other,  increases  as  the  motor  speed  decreases: 
thus  the  contactors  act  as  before  and  successively  cut  out  re- 
sistance until,  at  rest,  the  armature  is  short-circuited. 

In  postion  C  the  whole  operation  is  quite  similar,  except 
that  contactors  21  and  22  are  closed  instead  of  17  and  18. 
thus  reversing  the  armature  current.  .-Kmong  the  advan- 
tages claimed  are  acceleration  and  retardation  with  nearly 
constant  torque,  contributing  greatly  to  the  comfort  of  pas- 
sengers and  materially  reducing  the  strain  and  wear  on  the 
mechanism.  An  arrangement  of  contactors  generally  simi- 
lar, but  securing  reverse  of  rotation  by  reversing  the  field 
connections,  was  also  shown  and  as  a  whole  appears  \ti& 
complicated.  Many  applications  of  the  invention  were  dis- 
cussed in  the  specification,  and  one  in  particular,  a  motor- 
driven  planer  with  slow-cutting  stroke  and  fast  bed  return, 
was  illustrated. 

Fig.   2   illustrates  an   arrangement    in    which    a    single 
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lenoid  can  be  used  to  control  automatically  the  resistance 
the  armature  circuit  during  starting.  Successive  lifts  of 
e  plunger,  each  against  an  increased  weight  or  washer, 
ke  place  as  the  counter  emf  rises  and  increases  the  suc- 
)n  of  the  solenoid,  cutting  out  successive  resistance  steps. 
The  patent  contains  in  all  sixty-four  claims.  Some  of 
3se  which  seem  especially  significant  are  given  herewith: 


FIG.  2 RESISTANCE   CONTROL  OF   .ARM.\TURE  CURRENT 

'2.  The  combination  of  an  electric  motor  and  means  for 
omatically  accelerating  and  retarding  the  motor,  said 
ans  comprising  one  or  more  automatic  switches  closed 
the  counter  emf  of  the  motor,  the  same  switch  contacts 
ng  employed  and  closed  for  controlling  both  accelera- 
1  and  retardation  of  the  motor. 

5.  The  combination  of  an  electric  motor,  means  con- 
led  by  the  counter  emf  of  the  motor  for  automatically 
derating  the  motor  and  for  automatically  retarding  the 
tor  controlled  by  the  difference  between  the  source  of 
f  and  the  counter  emf  of  the  motor. 

24.  The  combination  of  an  electric  motor,  a  rheostat 
:ircuit  therewith,  means  responsive  to  the  electrical  con- 
on  of  the  motor  armature  for  automatically  reducing  the 
stance  of  said  rheostat  to  accelerate  said  motor,  and 
ms  for  causing  the  motor  armature  to  generate  a  brak- 
current  through  said  resistance  and  for  cutting  out  at 
>t  a  part  of  said  resistance. 

26.  The  combination  of  a  plurality  of  electric  motors,  a 
ting  rheostat  for  each  of  said  motors,  means  for 
ultaneously  connecting  the  motors  with  the  supply  cir- 
,  and  independent  automatic  means  corresponding  to 
t  motor  for  automatically  accelerating  and  retarding 
■  motors,  said  means  for  retarding  comprising  an  element 
i;netically  moved  to  increase  the  retardation. 
15.  The  combination  of  a  dynamo  electric  machine  hav- 
I  a  field  winding  energized  independently  of  its  arma- 
1  current,  an  energy  absorbing  means  in  series  with  the 
rature  of  said  machine,  and  automatic  controlling  means 
:  causing  said  absorbing  means  automatically  to  control 
I  armature  while  the  armature  is  absorbing  energy  and 
'Causing  said  absorbing  means  automatically  to  control 
'energy  'and  retard  the  armature  while  the  armature  is 
f-Tating  energy,  said  automatically  controlling  means 
>prisirig  a  plurality  of  windings  selectively  responsive  to 
i.iges  in  the  electrical  condition  in  the  motor  armature 
I'uit. 

\4-  A  niultiple-unit  control  system,  comprising  a  plural- 
>if  units,  means  for  automatically  electrically  accelerat- 
1;  and  automatically  electrically  retarding  said  units,  and 
irality  of  means  imder  the  control  of  the  operator  and 
'  csponding  to  different  units  for  controlling  said  first- 
>  ed  means." 


Canada's  Largest  Generating  Station 

Work  is  at  present  under  way  on  a  hydroelectric  station 
on  the  St.  Lawrence  River  which  when  completed  will  be 
the  largest  in  the  Dominion  of  Canada,  Its  initial  rating 
will  be  100,000  hp,  and  later  on  this  will  be  increased  to  i6o,- 
000  hp.  The  site  is  at  Cedar  Rapids,  about  30  miles  above 
Montreal,  and  the  work  is  being  pursued  by  the  Cedar 
Rapids  Manufacturing  &  Power  Company.  The  propertv 
was  taken  over  January,  1912,  by  the  financial  interests 
with  which  the  Shawinigan  Water  &  Power  Company  and 
the  Montreal  Light,  Heat  &  Power  Company  are  allied.  Up 
to  that  time  it  was  controlled  by  Mr.  D.  Lome  McGibbon, 
who  remains  as  one  of  the  directors  of  the  company  at 
present,  and  the  engineering  work  had  been  under  the 
charge  of  Mr.  Henry  Holgate,  the  well-known  consulting 
engineer  of  Montreal.  With  the  transfer  of  the  property 
the  personnel  of  the  company  changed  as  follows:  Presi- 
dent, Mr.  J.  E.  Aldred;  vice-president,  Mr.  Howard  Mur- 
ray; secretary-treasurer,  Mr.  J.  S.  Norris;  electrical  engi- 
neer, Mr.  R.  M.  Wilson,  and  hydraulic  engineer,  Mr.  Julian 
C.  Smith. 

Shortly  afterward  the  question  of  the  design  and  con- 
struction was  actively  taken  up  and  an  effort  made  to  let  the 
work  by  contract.  At  that  time  comparatively  little  was 
known  regarding  the  conditions  of  the  ground,  and  par- 
ticularly as  to  what  would  be  encountered  after  the  unwater- 
ing  work  was  completed.  Because  of  these  uncertainties 
it  was  decided  that  the  company  itself  should  undertake  the 
preliminary  work,  and  accordingly  a  construction  force  was 
organized  and  the  cofferdams  were  built.  There  Is  about 
15.000  ft.  of  cofferdam  in  connection  with  the  work,  and  the 
cofferdams  were  practically  completed  in  June,  1912.  As 
soon  as  the  site  was  unwatered  Messrs.  Fraser,  Brace  & 
Company  received  the  contract  for  the  steam-shovel  exca- 
vation and  concrete  work  in  connection  with  the  power- 
house substructure.  A  contract  was  made  with  the  Unity 
Construction  Company  for  the  superstructure,  and  it  is  be- 
lieved that  this  is  the  first  time  that  a  large  power  station  is 
to  be  built  by  the  unit  method.  The  building  will  be  a 
special  reinforced-concrete  structure  with  steel  sashes  and 
metal  doors.  The  general  design  is  in  many  ways  similar 
to  that  of  the  hydroelectric  station  at  Keokuk,  with  the  ex- 
ception of  the  canal,  which  extends  above  the  power  house 
for  a  distance  of  about  10,000  ft. 

There  are  three  rapids  in  the  St.  Lawrence  River  between 
Lake  St.  Francis  and  Lake  St.  Louis.  Beginning  at  the 
upper  end,  these  are  the  Coteau  Rapids,  Cedar  Rapids  and 
Cascade  Rapids.  On  both  sides  of  the  St.  Lawrence  River 
are  also  canals  built  by  the  Dominion  government.  On  the 
south  side  is  the  Beauharnois  Canal,  which  is  to  a  large 
extent  abandoned  for  navigation  purposes,  but  which  is  now 
in  use  by  the  Canadian  Light  &  Power  Company  in  con- 
nection with  its  development  at  St.  Timothee.  On  the 
north  side  of  the  river  is  the  Soulanges  Canal,  through 
which  all  shipping  passes  from  the  Great  Lakes  to  Montreal. 
The  three  rapids  mentioned  are  rather  long  slopes  in  the 
river,  and  the  steamers  of  the  Richelieu  &  Ontario  Naviga- 
tion Company  run  the  rapids  as  part  of  their  trip  from  the 
Thousand  Islands  to  Montreal. 

The  Cedar  Rapids  development  utilizes  the  fall  of  the 
Cedar  Rapids  by  the  construction  of  a  canal  along  the  north 
shore  of  the  St.  Lawrence  River  and  by  the  erection  of  a 
power  house  which  will  form  the  dam  at  the  lower  end  of 
this  canal.  The  canal  is  built  immediately  on  the  old  shore 
line  of  the  river  and  utilizes  this  shore  line  as  part  of  one 
bank.  The  south  bank  is  formed  by  an  artificial  earth  dike 
about  10,000  ft.  long.  The  head  on  the  waterwheels  will  be 
approximately3i  ft.,  and  owing  to  the  very  stable  water  levels 
of  the  St.  Lawrence  River  this  head  will  be  almost  constant, 
as  the  level  of  the  water  above  and  below  the  development 
only  varies  about  3  ft.  as  an  extreme.  The  Cedar  Rapids 
Manufacturing  &  Power  Company  has  a    lease    from    the 
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Dominion  and  provincial  governments  for  the  utilizatir)n  of 
sufficient  water  to  develop  160,000  hp  continuously  for  this 
head.  Contracts  have  been  made  with  the  I.  P.  Morris 
Company,  of  Philadelphia,  for  nine  io,8oo-hp  vertical 
waterwheels  and  with  the  Wellman-Seaver-Morgan  Com- 
pany of  Cleveland  for  three  units  of  the  same  kind.  An  in- 
teresting feature  in  connection  with  the  design  of  the  tur- 
bines is  the  arrangement  for  carrying  the  weight  of  the  gen- 
erator rotor  and  the  moving  parts  of  the  turbine  on  a 
thrust-bearing  above  the  generator  instead  of  below  it  as  is 
often  done.  The  weight  of  the  generator  will  be  taken  by 
cast-iron  supporting  barrels  through  the  turbine  to  the 
foundation  below.  The  main  units  will  be  of  the  single- 
runner,  vertical-shaft  type  and  will  be  installed  in  the  con- 
crete foundations  of  the  power  house.  The  intakes  will  be 
of  the  scroll  or  involute  type,  and  the  waterwheels  will 
probably  be  the  largest  in  bulk  ever  made. 

All  of  the  governors,  governor  pumps  and  e.\citer  wheels 
and  the  various  appurtenances  for  the  waterwheels  have 
been  purchased  from  the  I.  P.  Morris  Company.  A  con- 
tract has  also  been  made  with  the  Canadian  General  Elec- 
tric Company  for  twelve  io,ooo-kva,  6600-volt,  6o-cycle, 
three-phase  alternators  operating  at  55  r.p.m.  The  ex- 
citers, exciter  motor-generator  sets  and  various  other  appa- 
ratus used  in  connection  with  the  generators  and  exciters 
have  also  been  purchased  from  the  Canadian  General  Elec- 
tric Company.  The  work  in  the  field  was  well  advanced, 
and  it  is  expected  that  water  will  be  let  into  the  completed 
canal  in  the  fall  of  1914  and  that  shortly  thereafter  delivery 
of  electrical  energy  will  commence.  Contracts  have  been 
made  with  the  Aluminum  Company  of  America  and  with 
the  Montreal  Light,  Heat  &  Power  Company  for  large 
amounts  of  energy,  so  that  the  income  of  the  company  is 
assured.  The  company  is  very  strongly  financed,  being 
controlled  jointly  by  the  Shawinigan  Water  &  Power  Com- 
pany and  the  Montreal  Light,  Heat  &  Power  Company  and 
having  interested  in  its  development  various  other  financial 
interests  allied  with  the  two  corporations.  The  initial  bond 
issue  was  taken  up  by  shareholders  of  both  the  Shawinigan 
Water  &  Power  Company  and  the  Montreal  Light,  Heat  & 
Power  Company. 


Electric  Vehicles  for  Meat  Delivery 

At  the  annual  convention  of  the  United  Master  Butchers 
of  America,  held  this  week  in  Boston,  a  paper  on  "The 
Economical  Delivery  of  Meats  and  Provisions"  was  pre- 
sented at  the  request  of  the  organization  by  Mr.  Day  Baker, 
New  England  manager  of  the  General  Vehicle  Company 
and  president  of  the  Electric  Motor  Car  Club  of  Bostori. 
The  author  emphasized  the  rising  cost  of  horse  transpor- 
tation and  its  inadequacy  in  the  face  of  modern  demands 
for  rapid  and  extended  deliveries,  and  pointed  out  the 
economic  waste  resulting  from  the  non-productive  acreage 
required  in  raising  feed  for  animals.  Analyzing  the  space 
requirements  of  a  given  capacity  in  horse-drawn  and  elec- 
tric truck  equipment,  Mr.  Baker  stated  that  for  carrying 
5  tons  of  meat  over  30-mile  routes  two  horse-drawn  trucks 
would  require  240  sq.  ft.  of  storage  area;  stalls  for  four  to 
six  horses,  160  sq.  ft.;  harness  room,  60  sq.  ft.;  hay,  grain, 
bedding  storage,  120  sq.  ft.;  manure  storage,  30  sq.  ft.,  or  a 
total  of  610  sq.  ft.,  compared  with  only  160  sq.  ft.  for  a 
5-ton  electric  truck  to  do  the  same  amount  of  work.  The 
saying  in  area  at  $1  per  sq.  ft.  per  year,  the  New  York 
price,  would  be  $450  in  favor  of  electric  service. 

Comparing  operating  expenses,  the  per  diem  cost  of 
service  on  a  5-ton,  30-mile  basis  would  be  as  follows: 
Horse  service,  space  value,  $2  per  day;  feed,  $5;  drivers' 
wages,  $6;  total,  $13.  With  the  5-to'n  electric  truck,  the 
space  value  would  be  50  cents  per  day;  cost  of  electrical 
energ>',  $1 ;  drivers,  $3;  total,  $4.50.  Taking  all  costs  into 
account,  including  fixed  charges,  the  speaker  said  that  two 
5-ton  horse-drawn  trucks  cannot  be  operated  for  less  than 


$15  per  day,  while  a  5-ton  electric  truck  can  be  run  fo: 
over-all  expense  of  from  $8  to  $11  per  day.     With  li' 
traction   all   expenses   tend   to   increase   as   time   goc- 
while  with  the  electric  truck  the  price  of  all  large  ii' 
such  as  electricity,  batteries  and  tires  is  decreasing.    1   ■ 
tricity  has  fallen  in  price  from  10  cents  to  from  4  cen; 
1.3  cents  per  kw-hr.  in  the  larger  cities.    Tires  can  now 
guaranteed  for   10,000  miles'  service,  or  eighteen   months 
life. 

In  conclusion,  the  speaker  exhibited  a  large  number 
lantern  slides  showing  applications  of  the  electric  truer 
packing  and  provision-house  service,  pointing  out  that 
first  motor  truck  used  in  carrying  meats  was  operated 
years  ago  by  Schwarzschild  &  Sulzberger  at  Norfolk.  ' 
during   the    Jamestown    Exposition.     This    machine    1- 
service  in  New  York  to-day,  its  long  life  being  due  to 
being   an    electric   truck    without     fast    vibratory    enu 
change    of    gears    or    running   at    excessive    speeds, 
growing  popularity   of  the   electric   truck   in   this   fieM 
shown  by  the  fact  that  twenty-seven  of  the  prominent  pacii- 
ers   and   dealers    of    the    country    are    using    ninety-five 
machines  of  a  single  make,  aggregating  260  tons  in  carry- 
ing capacity  and  ranging  in  size  from  the  looo-lb.  wagon 
to  the  5-ton  truck.    The  United  Dressed  Beef  Company  01 
New   York  operates   twenty-three   trucks,   of   which  nine- 
teen are  rated  at  ^'/i  tons  each.     Sulzberger  &  Sons  Com- 
pany, New  York,  operates  eleven  trucks  of  ^yi  tons  rating 
and  the  smaller  dealers  are  taking  up  the  question  of  elec- 
tric transportation  in  many  parts  of  the  country  and  are  nli 
taining  striking  economies  from  their  first  equipment. 


Long  Acre  Electric  Light  &  Power  Company  Wins 
Decision 

Justice  Greenbaum  announced  on  Aug.  11  in  the  Supreme 
Court  that  he  would  dismiss  the  foreclosure  suit  brought  bv 
the  Edison  Electric  Illuminating  Company  of  New  York  City 
against  the  Long  Acre  Electric  Light  &  Power  Company 
through  the  Metropolitan  Trust  Company,  as  trustee,  on 
condition  that  the  $90,000  interest  which  has  been  accumu- 
lating since  1906  was  tendered  to  the  bondholders  at  once. 
The  interest  money  was  offered  to  the  bondholders  on  the 
trial  of  the  foreclosure  suit,  and  as  the  Long  Acre  company 
still  has  the  backing  of  the  banking  firms  of  A.  B.  Leach  & 
Company  and  Harvey  Fisk  &  Sons  the  interest  doubtless  will 
be  paid. 

The  foreclosure  suit  followed  a  previous  action  brought 
to  prove  the  Long  Acre  company's  charter  invalid.  The 
courts  denied  this  contention  and  the  Public  Service  Com- 
mission of  the  First  District  granted  the  company  permis- 
sion to  issue  $4,000,000  in  bonds  and  $2,000,000  new  capital 
stock  to  build  up  its  plant. 

The  Long  Acre  company  issued  $500,000  in  bonds  in  icjd 
when  its  claims  to  a  valid  electric  lighting  franchise  in  Man- 
hattan were  not  taken  seriously.  A  block  of  $185,000  of 
these  bonds  fell  into  the  hands  of  the  late  William  H.  Kelly, 
at  one  time  judge  of  the  City  Court,  who  named  Mr.  Charles 
F.  Murphy  as  one  of  the  executors  of  his  estate.  Mr 
Murphy,  it  is  claimed,  sold  the  bonds  to  the  president  of  the 
N'cw  York  Edison  Company. 

In  his  opinion  Justice  Greenbaum  said  the  nominal  buyer 
of  the  bonds  was  the  Central  Trust  Company,  but  the  money 
was  furnished  by  the  Edison  company.  The  trust  company 
bought  up  over  $400,000  of  the  bonds  and  then  called  on  the 
Metropolitan  Trust  Company  as  trustee  to  foreclose  on  the 
mortgage,  asserting  the  right  to  demand  payment  of  the 
principal  at  once  because  of  default  of  interest  since  1907. 

The  Long  Acre  company  contended  that  the  bonds  were 
invalid  because  it  had  failed  to  get  the  permission  of  the 
Public  Service  Commission  before  it  issued  them.  Justice 
Greenbaum  overruled  .this  defence  and  said  that  more  seri- 
ous and  interesting  issues  were  whether  the  Central  Tnisi 
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Lompany,  which  bought  the  bonds  with  money  furnished 
,)y  the  Edison  company,  was  an  "owner  and  holder"  with 
oower  to  declare  the  principal  payable  before  the  date  fixed 
n  the  mortgage,  and  whether  there  had  been  a  default  in 
ihe  payment  of  the  interest. 
Justice  Greenbaum  said  that  even  if  he  was  w-rong  in  his 
uliog  that  the  trust  company  was  not  the  real  owner  of  the 
)onds,  the  plaintiff  failed  to  show  by  evidence  of  a  satis- 
'actory  character  that  a  demand  for  the  payment  of  the 
merest  was  ever  made.  The  court  ruled  that  the  Long 
\cre  company  might  renew  its  offer  made  on  the  trial  to 
lay  the  $90,000  interest  due  up  to  the  date  of  the  trial,  and 
f  the  plaintiff  refused  to  accept  the  interest  the  money 
night  be  paid   into  court. 


Increase  in   Electric-Truck    Registrations   in 
Massachusetts 

In  a  recent  interview  at  Boston,  Vice-president  E.  S. 
tiansfield  of  the  Electric  Motor  Car  Club  of  that  city  stated 
hat  the  registration  of  electric  trucks  in  Massachusetts  for 
he  seven  months  ended  July  26  shows  a  gain  of  92  per  cent 
iver  the  number  of  machines  of  this  type  in  the  State  a 
ear  ago.  Mr.  Mansfield  pointed  out  that  the  electric-truck 
ndustry  has  reached  a  development  competent  on  a  small 
cale  to  duplicate  practically  every  other  form  of  land 
ransportation  service. 

Recent  sales  of  electric  vehicles  at  Boston  include  a  5-ton 
Jeneral  Vehicle  ice  wagon  for  the  Central  Manufacturing 
"ompany  to  operate  on  a  schedule  of  about  35  miles  per  day 
etween  the  Dorchester  section  and  the  wholesale  market 
istrict.  The  savings  in  leaks  resulting  from  the  increased 
chedule  speed  of  the  motor-driven  ice  cart  as  compared 
.ith  the  time-honored  horse-drawn  wagon  was  an  important 
actor  in  securing  the  adoption  of  electricity.  The  Edison 
ilectric  Illuminating  Company  of  Boston  has  added  six 
Jeneral  Vehicle  2-ton  electric  trucks  with  winch  equipment 
3  its  fleet,  and  these  units  are  provided  wnth  extra  large 
atteries  in  order  to  facilitate  rapid  and  heavy  work  in  line 
onstruction  and  maintenance  on  hilly  roads  and  streets 
n  the  suburban  districts.  The  company  now  operates  a 
Dtal  of  forty-two  electric  vehicles.  Electric  trucks  are  be- 
oming  more  popular  in  the  Boston  coal  trade  and  suburban 
ealers  are  beginning  to  purchase  this  equipment. 

In  the  central-station  field,  the  New  Bedford  (Mass.) 
Jas  &  Edison  Light  Company  now  operates  some  eight 
lachines.  General  Manager  W.  H.  Snow,  with  the  assist- 
nce  of  Mr.  Daniel  W.  Beaman,  of  this  company,  will  pre- 
ent  a  paper  on  "The  Value  of  the  Electric  \''ehicle  to  the 
entral  Station"  at  the  Burlington  (Vt.)  convention  of  the 
Jew  England  Section  of  the  National  Electric  Light  Asso- 
iation  on  Sept.  17-19.  President  Day  Baker  of  the  Elec- 
ric  Motor  Car  Club  of  Boston  accepted  an  invitation 
f  the  Master  Butchers  of  America  to  deliver  an  illustrated 
JCture  on  "The  Transportation  of  Meat  and  Provisions"  at 
le  twenty-eighth  annual  convention  of  that  organization 
1  Boston  on  Aug.  12.    On  July  16  the  Electric  Motor  Car 

lub  held  an  outing  at  the  New  England  Kennel  Club, 
iraintree.  Mass.,  as  the  guests  of  President  Edgar  of  the 
;Ioston  Edison  company,  so  that  on  neither  the  social  nor 
'le  business  side  was  there  anv  midsummer  dullness. 


Public  Service  Commission  News 
I  Maryland  Commission 

The  Maryland  Public  Service  Commission  lias  received 
complaint  from  Mr.  George  A.  Whiting,  who  said  that 
le  Consolidated  Gas,  Electric  Light  &  Power  Company 
rew  up  plans  for  wiring  his  company's  plant  and  furnished 
vo  experts  to  supervise  and  approve  the  work  last  fall. 
or  six  or  eight  months  the  bill  for  energy  averaged  about 


$500.  Then  it  was  discovered  that  the  wires  were  grounded 
and  that  a  large  quantity  of  energy  was  being  wasted. 
The  central  station  remedied  the  trouble  and  the  monthly 
bill  for  energy  dropped  to  $256.  Mr.  Whiting  now  asks 
the  commission  to  compel  the  company  to  revise  its 
previous  bills  on  the  basis  of  tonnage  turned  out  at  the 
plant.  Mr.  Whiting's  complaint  will  be  referred  to  Will- 
iam Cabell  Bruce,  general  ccounsel  for  the  commission. 

New  York  Commissions 

The  Public  Service  Commission  of  the  First  District  has 
ordered  the  United  Electric  Light  &  Power  Company  to 
cancel  by  Oct.  i  three  "riders"  now  in  force  in  its  standard 
contracts.  Action  of  the  commission  was  taken  upon  the 
recommendation  of  Commissioner  Maltbie,  who  held  hear- 
ings on  the  complaint  of  Alonzo  B.  Knight,  who  owns  two 
buildings,  each  containing  residents'  apartments  as  well  as 
stores.  The  company's  rate  to  small  consumers  is  10  cents 
per  kw-hr.  One  "rider"  covered  "tenants'  consumption- 
wholesale  rate,"  and  the  complainant  wanted  to  take  ad- 
vantage of  this  rate  whereby  he  might  get  the  entire  energy 
of  the  two  buildings  charged  to  him  at  5  cents  per  kw-hr. 
or  less,  he  collecting  from  the  tenants  at  the  full  rate  of  10 
cents.  Commissioner  Maltbie  held  that  the  riders  objected 
to  are  discriminatory. 

The  New  York  Edison  Company  and  the  Astoria  Light, 
Heat  &  Power  Company  have  made  application  to  the 
Public  Service  Commission  for  the  First  District  for 
permission  to  issue  additional  securities.  The  New  York 
Edison  Company  asks  for  permission  to  issue  $15,800,000 
in  capital  stock  in  addition  to  $50,153,400  already  issued. 
The  proceeds  of  the  new  stock  are  to  be  used  to  pay  off 
notes  given  to  the  Consolidated  Gas  Company  for  money 
used  on  the  plant  and  property  of  the  Edison  company. 
The  Astoria  Light,  Heat  &  Power  Company  asks  for  per- 
mission to  issue  $5,000,000  in  first  mortgage  5J/2  per  cent 
bonds  and  also  $9,500,000  capital  stock  in  addition  to 
$500,000  capital  stock  already  outstanding.  The  proceeds 
of  the  proposed  stock  and  bonds  are  to  be  applied  to  the 
refunding  of  $14,125,000  in  notes  of  the  company  held  by 
the  Consolidated  Gas  Company  and  for  the  retirement  of 
$375,000  outstanding  as  mortgage  bonds. 


Current  News  Notes 

Employees'  Saving  Fund  in  Chicago. — A  statement  is- 
sued on  July  I,  1913,  showed  that  of  the  2756  employees  of 
the  Commonwealth  Edison  Company  eligible  for  the  em- 
ployees' saving  fund,  2126,  or  "JJ  per  cent,  have  availed 
themselves  of  the  opportunity  presented. 

*  *     * 

Wireless  in  Canal  Zone. — Construction  work  has  begun 
on  the  large  radio  station  at  Caimito,  Canal  Zone.  This  will 
be  one  of  the  most  powerful  wireless  stations  in  the  world 
and  will  be  similar  to  the  great  station  at  Arlington.  It  will 
embrace  three  towers,  each  of  which  will  be  600  ft.  high, 
which  will  be  arranged  in  the  form  of  a  triangle  with  sides 
900  ft.  long.  Nominal  radius  for  the  sending  and  receiv- 
ing machinery  will  be  3000  miles,  which  will  enable  it  to 
keep  in  communication  with  Washington. 

*  *     * 

University  of  Illinois. — The  building  program  of  the 
University  of  Illinois  for  1913-14  calls  for  an  expenditure 
of  $1,400,000,  including  $250,000  for  a  chemical  laboratory, 
$100,000  for  an  engineering  hall  and  $45,000  for  a  boiler 
house.  Mr.  John  I.  Parcel,  of  the  University  of  Minnesota, 
has  been  appointed  professor  of  structural  engineering,  and 
Mr.  George  B.  Rice,  of  the  Treasury  Department  at  Wash- 
ington, has  been  named  as  lecturer  on  the  installation  and 
operation  of  mechanical  cnuipment. 
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Tei-EI'iione  Controversy  in  Louisvii.i.k. — The  Cunibcr- 
laiul  Telephone  &  Telegraph  Company  (Bellj  has  submitted 
terms  for  a  compromise  in  the  litigation  in  which  the  city 
and  the  company  have  been  involved  since  1909.  It  offers 
to  refund  $137,000  c()llectc<l  since  1909  in  excess  of  ordi- 
nance rates ;  to  give  the  "metropolitan"  zone  service  rather 
than  the  restricted  city  service;  to  dismiss  all  suits  against 
the  city  now  pending,  and  to  erect  a  million-dollar  office 
building  in  the  business  district.  In  return  it  asks  that  the 
C.rinstead  rate  ordinance  be  amended  to  permit  the  charg- 
ing of  these  rates:  Business,  direct  line,  $72;  business,  two- 
party  line,  $51  ;  residence,  direct  line.  $36:  residence,  two- 
party  line,  $27.  These  rates  are  somewhat  higher  than 
those  fixed  in  the  Grinstead  ordinance,  which  apply,  how- 
ever, to  the  city  only. 

*  *     * 

Annual  Report  ok  Department  of  Electricity  of 
Chicago. — For  the  calendar  year  1912  the  expenses  of  the 
department  of  electricity  of  the  city  of  Chicago  amounted 
to  $1,400,239,  as  shown  in  the  annual  report  of  Mr.  Ray 
Palmer,  the  city  electrician.  The  revenue  earned  by  the  de- 
partment for  the  year  was  $251,671,  the  largest  item  being 
fees  for  electrical  inspection,  which  amounted  to  $163,340. 
It  is  of  interest  to  note  the  cost  of  electrical  inspection 
was  $74,812,  so  that  this  bureau  of  the  city  government  is 
one  that  returns  a  satisfactory  profit.  The  city  electrician 
recommends  that  the  revenue  from  the  electrical  inspection 
shall  be  expended  only  for  the  purpose  of  electrical  inspec- 
tion work;  otherwise  the  balance  of  the  inspection  fees 
becomes  a  tax  on  the  users  of  electrical  energy.  The  num- 
ber  of   officers   and   employees    in    the    whole    department 

was  442. 

*  *     * 

.\  Faulty  Detail  of  Hat  Construction. — Very  fre- 
quently persons  who  are  following  dangerous  vocations  are 
careful  that  their  apparel  shall  in  no  wise  increase  the  risk 
they  are  taking.  Yet  many  men  engaged  in  handling  high- 
tension  wires  wear  what  is  commonly  known  as  a  black 
stif?  hat.  not  having  observed  that  there  is  an  electrical  con- 
ductor embedded  in  the  rim  of  the  hat.  A  fatal  accident 
resulting  from  this  type  of  hat  has  rather  forcibly  called 
attention  to  the  fact  that  each  hat  of  this  kind  is  made  with 
a  steel  wire  as  the  reinforcing  element  of  the  rim.  A  sub- 
station foreman  on  an  electric  line  in  northern  Indiana  was 
explaining  details  of  some  work  to  his  men  in  a  recently 
completed  substation.  In  pointing  out  a  joint  in  the  high- 
tension  wiring,  hat  in  hand,  the  rim  of  the  hat  came  into 
contact  with  the  wiring.  The  circuit  was  completed  from 
the  high-tension  line  through  the  small  .steel  wire  and  the 
man's  body  to  the  ground  thereby  causing  a  shock  which 
proved  fatal.  In  view  of  the  above  accident  it  might  be 
well  for  men  in  the  electrical  industry  to  specify  hats  with 
non-conducting  reinforcement  in  their  future  purchases. 

*  *     ♦ 

Standardization  Work  of  the  Electric  Vehicle  As- 
sociation OF  America. — The  standardization  committee  of 
the  Electric  Vehicle  Association  has  under  consideration  at 
the  present  time  a  proposed  charging  plug  of  larger  size 
which  will  take  care  of  the  heavier  connnercial  vehicles.  .\n 
attempt  is  also  being  made  to  adopt  a  standard  list  of  lamp 
bulbs,  in  order  to  reduce  the  nunpber  now  in  use  because  of 
small  variations  in  voltage  ratings  and  deviations  in  bulb 
shapes.  The  committee  is  going  to  take  up  the  question  of 
a  .standard  method  of  testing  the  rating  of  solid  tires  for 
efficiency.  Because  of  the  wide  variation  in  compounds 
used  and  of  the  effect  this  has  on  both  speed  and  mileage  of 
electric  vehicles,  this  is  ;i  very  important  question.  The 
standards  which  have  been  .idopted  and  which  are  proposed 
should  result  in  improving  the  electric  vehicle  as  a  whole 
and  should  bring  more  uniform  pnctice  in  regard  to  the 
various  attachments  and  equipment.  These  can  just  as  well 
be  standard  as  any  others,  without  at  all  limiting  the  several 


manufacturers  in  carrying  out  their  individual  ideas.  It  is 
thought  that  the  work  already  done  along  the  line  of  stand- 
ardization, as  well  as  that  planned  for  the  future,  will  re- 
sult to  the  decided  advantage  of  all  concerned,  including  the 
vehicle  manufacturer,  the  owner,  the  garage  and  the  cen 
tral  station. 

*  4i      * 

SOCIETY  MEETINGS 

Vermont  Electrical  Association. — The  Vermont 
Electrical  Association  will  hold  its  annual  convention  at 
Burlington  on  Sept.  18.  Mr.  A.  B.  Marsden.  Manchester 
Vt.,  is  secretary  and  treasurer  of  the  association. 

*  ♦     ♦ 

Cedarmen's  Association. — The  Northwestern  Cedar- 
men's  .•\ssociation  will  hold  its  next  annual  convention  on 
Jan.  6,  1914.  Mr.  H.  E.  Boucher,  743  Lumber  Exchange. 
Minneapolis,  Minn.,  is  secretary  of  the  association. 

*  *     * 

Empire  State  Association. — The  annual  meeting  of  the 
Empire  State  Gas  and  Electric  Association  will  be  held  in 
New  York  City  during  the  early  part  of  October.  Mr.  C 
H.  B.  Chapin,  29  West  Thirty-ninth  Street,  New  York,  is 
secretary  of  the  organization. 

*  *     * 

Convention  of  the  American  Water  Works  Associa- 
tion.— The  thirty-fourth  annual  convention  of  the  Ameri- 
can Water  Works  Association  will  be  held  at  Philadelphia 
some  time  during  May,  1914.  Mr.  J.  M.  Diven,  47  State 
Street.  Troy.  N.  Y..  is  secretary  and  treasurer  of  the  society. 

*  *     * 

Ohio  Society  of  Mechanical,  Electrical  and  Steam 
Engineers. — The  Ohio  Society  of  Mechanical,  Electrical 
and  Steam  Engineers  will  h61d  its  annual  meeting  at 
Columbus,  Ohio,  Nov.  20  to  22.  Prof.  Frank  E.  Sanborn, 
Ohio  State  University,  Columbus,  Ohio,  is  secretary  and 

treasurer. 

*  *     * 

.\nnual  Meeting  of  the  Railway  Telegraph  Super- 
intendents.— The  annual  meeting  of  the  Association  of 
Railway  Telegraph  Superintendents  will  be  held  in  New 
Orleans,  La.,  from  May  19  to  22,  1914.  Mr.  P.  W.  Drew. 
112  West  Adams  Street,  Chicago,  is  secretary  and  treasurer 
of  the  association. 

*  ♦     ♦ 

Kansas  Convention  at  Hutchinson  in  October. — The 
annual  convention  of  the  Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association  will  be  held  at  Hutchinson, 
Kan.,  Oct.  9  and  10.  Succeeding  Mr.  W.  H.  Fellows,  of 
Leavenworth.  Mr.  Ivor  Thomas,  Wichita,  Kan.,  has  been 
appointed   secretary-treasurer. 

*         *         * 

Chicago  Electrical  Credit  Association  Meeting.— 
The  Electrical  Credit  Association  of  Chicago,  which  is 
affiliated  with  the  National  Electrical  Credit  Association, 
will  hold  its  annual  convention  in  Chicago  some  time  in 
November.  Mr.  Frederic  P.  Vose,  1343  Marquette  Build- 
ing, Chicago,  is  secretary  of  the  Chicago  association. 

*        *        :» 

Chicago  Electric  Club  Picnic— A  real  old-fashioned 
basket  picnic  has  been  arranged  for  Aug.  21  by  the  Electric 
Club  of  Chicago,  to  be  held  at  Northfield  Grove,  111.,  about 
20  miles  northwest  of  the  city.  Special  cars  have  been  char- 
tered on  trains  leaving  Chicago  in  the  morning  and  at  noon 
over  the  Chicago,  Milwaukee  &  St.  Paul  Railroad,  and  simi- 
lar acconunodations  have  been  provided  for  the  return  trip. 
Electrical  manufacturers,  jobbers  and  dealers  have  gener- 
ously furnished  prizes  for  the  events,  such  as  vacuum 
cleaners,  percolators,  fan  motors,  toasters,  etc.  A  large  at- 
tendance is  expected,  as  the  president  of  the  club,  Mr. 
George  C.  Keech.  has  sent  letters  to  all  of  the  firms  whose 
employees  who  are  members  of  the  Electric  Club  requesting 
them  to  declare  a  half  l|oliday  on  that  date. 
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Profitable  Station  in  a  Town  of  3500  Inhabitants 


Rehabilitation  of  Southern  New  York  Power  Company's 
system  at  Walton,  N.  Y. — Methods  adopted  to  increase 
earnings    and    improve    the    efficiency    of    generation 


[T  THEN,  in  1910,  the  Southern  New  York  Power 
\/\/  Company  purchased  the  Walton  Electric  Light 
Company  and  the  Walton  Public  Service  Corn- 
any,  both  of  which  were  operating  in  a  town  which  pos- 
essed  less  than  3000  inhabitants,  the  problem  confront- 
^g  the  management  was  to  make  a  property  seventeen 
ears  old  and  giving  only  night  service  pay.  At  that  time 
he  yearly  gross  revenue  was  less  than  $3  per  capita  and 
be  net  earnings  were  not  sufficient  to  meet  the  interest  on 
ine  one-thousand-dollar  bonds.  The  equipment  in  the 
enerating  station  was  obsolete,  consisting  of  133-cycle, 
loo-volt,  single-phase  generators  and  .1  HDnilon  switch- 
)  o  a  r  d  .  Moreover, 
)wing  to  a  certain 
veakness  in  human 
lature  which  is  very 
;eneral,  the  manage- 
nent  had  during  the 
irevious  year  ex- 
hanged  the  engines 
.  n  d  generators  for 
quipment  of  double 
he  size  for  no  other 
leason  than  that  the 
ew  second-hand  equip- 
lent  could  be  pur- 
hased  at  a  bargain, 
"his  resulted  in  a  con- 
umption  of  16  lb.  of 
oal  per  kw-hr.  gener- 
ted,  because  the  units 
•  ere  too  large  for  the 
/ork. 
After  a  study  of  the 
ituation,  the  present 
lanagement  deter- 

lined  to  install  three- 
hase,     2400-volt.     60- 

'cle  apparatus  and  a  new  switchboard,  and  to  do  this  it  was 
:cessary  to  build  an  addition  to  the  power  house.  In  the 
idition  were  installed  a  small  engine  and  generator  of  such 
ze  as  to  carry  the  load  during  the  period  when  the  demand 
as  smallest.  Moreover  it  was  felt  that  the  quickest  way  to 
■quire  a  day  load  was  to  give  all-day  service  rather  than  to 
nvass  first  and  then  make  the  change.  In  the  process  of 
habilitation  all  the  small  transformers  were  scrapped  and 
1  of  the  Schallenberger  meters.  A  new  constant-current 
ansformer,  street-lighting  system  displaced  the  old  shunt- 
IX  system  and  tungsten  lamps  were  installed.  The  changes 
I2re  not  made  simply  to  modernize  the  system,  but  because 
;vestigations  showed  that  a  sufficient  saving  in  operating 
'  penses  warranted  such  action.  From  the  data  and  curves 
blished  herewith,  these  facts  are  brought  out  more  fully, 
lere  was  no  day  service  given  in  iQog,  and  the  operating 
'iPense  per  kw-hr.  was  6.46  cents,  while  in  1912,  with  all- 
iy  service,  the  operating  expense  was  reduced  to  3.93 
^nts.  It  should  not  be  inferred,  however,  that  the  changes 
'-■re  all  made  at  once.  Much  of  the  credit  for  these  re- 
sits is  due  to  the  loyalty  and  enthusiasm  of  the  superin- 
'ident  and  his  staff. 

In  selecting  the  resident  manager,  it  was  decided  to  take 
Uownsman  because  the  good  will  of  the  community  was 


an  asset.  Of  course  it  would  have  been  an  easy  matter 
to  select  a  man  with  the  requisite  experience  from  else- 
where ;  but  he  would  be  a  stranger  in  the  community  and 
it  would  take  time  for  him  to  establish  friendly  relations 
and  obtain  the  confidence  of  the  customers.  A  resident 
of  the  town,  even  with  limited  business  and  engineering 
experience,  would  not  be  thus  handicapped ;  because  ex- 
perience can  be  acquired  by  a  practical  lineman  who  is 
not  afraid  to  ask  questions.  In  this  connection  also  it  was 
thought  best  to  pay  good  wages  since  an  organization  em- 
ploying first-class  men  is  well  thought  of  in  a  small  com- 
munity,  and   with   sufficient   remuneration   it   is   possible  to 

get    the    best     service 

that  a  man  can  give. 
It  is  believed  that  the 
Southern  New  York 
Power  Company  pays 
higher  salaries  than 
any  similar  organiza- 
tion in  the  State,  and 
the  employees  merit  the 
confidence  placed  in 
them.  In  addition  to  a 
stated  salary  the  com- 
pany gives  a  bonus  of 
20  per  cent  of  the  in- 
creased net  revenue. 

A  change  in  office 
management  took  place 
with  the  change  in  ad- 
ministration. An  of- 
fice having  a  good 
show  window  was 
opened  on  the  main 
business  street,  and  a 
bookkeeper,  something 
which  the  company 
had  never  before 
pos,sessed,  was  hired.  The  bookkeeper  is  a  young  woman 
who  also  acts  as  cashier  and  indoor-appliance  sales- 
lady, the  latter  duty  taking  up  a  good  part  of  her  time. 
In  handling  the  accounts  of  over  500  customers  a  loose- 
leaf  system  of  bookkeeping  is  employed,  and  in  order  to 
expedite  the  monthly  reports  an  adding  machine  has  been 
installed.  Prior  to  the  installation  of  the  adding  machine, 
it  was  necessary  to  employ  an  assistant  to  the  bookkeeper 
several  days  a  month,  but  now  the  bookkeeper  is  able  to 
handle  all  the  work  unaided. 

Before  attempting  any  change  in  the  street-lighting 
system  the  village  trustees  were  called  together,  and  the 
management  submitted  to  them  a  proposition  to  increase 
the  number  of  street  lamps  by  about  40  per  cent.  Inas- 
much as  this  greater  number  of  lamps  could  be  obtained 
at  an  increase  of  only  15  per  cent  in  cost,  the  proposi- 
tion was  accepted  by  the  village  trustees.  To  be  sure,  there 
was  not  an  enormous  profit  in  the  street-lighting  contract, 
but  the  management  believes  that  municipal  street  light- 
ing should  be  taken  at  a  small  margin  of  profit,  because 
it  disarms  the  exponents  of  municipal  ownership  of  one 
of  their  chief  arguments  and  also  because  it  benefits  the 
whole  community  in  that  the  streets  are  better  lighted. 
Any    general    improvement    along    this    line    is    certain    to 
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otter  discounts    for   [)roiiii)l   payment   or   oIm^'    lu   employ    a 

collector.     After  mature  cousiileralion  it  was   fell  that  the 

giving  of  tliscounts  would  not  iiUerest  the  class  of  people 

who    were    backward    in    meelinj;    their    obligations,    so    in 

place   of   the   boy    who   was   employed    three   or    four   days 

month  to  reati  meters,  and  also  in  i)laee  of  a  lineman's 

riper,  a  first-class  all-roiuul  man  was  engaged  to  perform 

.c  duties  of  these  two  and  also  act  as  collector.     In  this 

av  the   personal    friendship   e.\cuses    for   uot   paying   bills 

inch  the  superintendent  had  to  consider  were  eliminated 

he  company  now  employs  three  men  for  the  power  house, 

combination    lineman,    meter    reader,    meter    tester    and 

jllector,  a  bookkeeper  and  superiulemlenl.     An   additional 

an   is  hired    to   act    as   a   groundnian    on    line    work    when 

.'cessary. 

To  what  extent  it  is  possible  to  effect  economies  in  the 
leration  of  a  small  station  is  well  illustrated  in  the  table 
hich  is  given  on  this  page  showing  the  generating  costs. 
-  will  be  noted  that  although  in   1909  there  was  no  day- 
,'ht  service  the  cost  of  labor,  fuel,  water  and  supplies  was 
.-eater  than   in   the    following  years   when   all-day  service 
-evaded.     A   saving   in   this   direction    was   effected   by   a 
aange   in   the   generating  equipment,   as   noted   in  the   be- 
_  inning  of  this  article,  and  also  by  the  better  load-factor. 
However,  expert  supervision  also  played  an  important  part 
in  the  result,  and  to  this  may  be  traced  the  items  on  re- 
pairs to  boilers,  engines  and  generators,  which,  while  not 
large   in   the    aggregate,    have    a   marked    bearing   on    the 
amount  of  coal   and   water  consumed  per  unit  generated, 
rtunately,  the  engineer  in  charge  of  the  Walton  plant  is 
-o  the  best  mechanic  in  the  village  and  his  time  is  not  so 
ken  up  that  he  cannot  look  after  the  repairs  around  the 
ition  while  on  duty.     For  that  purpose  a  small  machine 
hop  has  been  fitted  up  for  his  benefit,  where  most  of  the 
machine  work  required  for  the  station  is  done. 

In  Fig.  5  is  given  a  view  of  the  rear  of  the  switchboard, 
which  replaced  one  of  wood.  The  instruments  and  appa- 
ratus on  this  board  were  of  course  purchased,  but  all  of  the 
other  work  on  the  board  was  done  by  the  company  itself 
at  a  great  saving.  The  usual  array  of  instruments  is  pro- 
"ided  in  addition  to  a  frequency  indicator.  The  latter  is 
not   always    included    in    the    switchboard    equipment    of    a 


FlC.    5 KE.VR    VIEW    OF    SWITCH  liO.VRD 

small  station,  but  has  proved  its  worth  many  times.  An 
important  use  is  made  of  it  to  detect  when  the  spring  of 
the  engine  governor  becomes  weak.  At  such  times  the 
speed  of  the  engine  decreases,  and  of  course  the  frequency 
drops  and  the  motors  on  the  line  do  not  run  up  to  speed. 
In  a  manufacturing  plant  slow  speed  means  decreased  out- 
put and  dissatisfaction  with  electric  service,  and   a  refine- 


ment  sueli  as  a   frequency  indicator  at  small  expense  was 
deemed  worth  while  in  Walton  for  the  reason  stated. 

The  company  gives  twenty-three  and  one-quarter  hours' 
service  daily  except  on  Sundays.  On  that  day  unless  it  is 
cloudy  or  raining  the  plant  is  shut  down  during  the  day 
111  allow  repairs  in  the  power  house  and  changes  on  the 
line   to   be   made.     In   addition,  the  station   is  shut   down 
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during  the  noon  hour  daily,  during  w^hich  time  minor  re- 
p.-iirs  can  be  made  and  new  customers  cut  in  on  the  cir- 
cuits. Should  any  of  the  mills  require  service  during  the 
noon  hour,  however,  a  telephonic  request  to  the  superin- 
tendent is  all  that  is  required  <^^o  keep  the  station  in  opera- 
tion during  that  period.  By  operating  the  units  in  the 
station  to  advantage  according  to  the  load  and  by  weigh- 
ing the  coal  and  improving  the  piping  layout  in  the  station, 
the  company  has  doubled  its  gross  earnings  and  is  now 
getting  over  $6  per  capita  per  year  with  a  profit  of  several 
thousand  dollars,  whereas  previously  there  was  no  profit 
at  all,  but  a  loss.  Fig.  6  shows  the  relation  existing 
between  the  coal  consumption  per  kilowatt-hour  with   in- 

COST  IN  CENTS  PER  KW-HR.  GENERATED 


1909 

■ 
1910 

1911 

1912 

Station  labor  , 

Fuel 

Water 

0.87 
2.16 
O.OS 
0.19 
0.01 

6!is 

0.88 
1.78 
0.05 
0.17 
0.02 
0.09 
0.05 

o.o.'; 

0.80 
1.43 
0.03 
O.IS 

6!ii 

O.OS 

0.01 

0.73 
1.23 
0.02 
0.15 
0.03 
0.05 
0.0 

Supplies   . 
Repairs,  buHfliiiK 
Repairs,  boilers             . 
Repairs,  engines 

Repairs,  generators 

Repairs,  accessories 

Repairs,  miscellaneous   .            ... 

Total  production 

3.43 

3.10 

2.58 

2.24 

Distribution  superintendence 

Moving  meters  and  transfonners.  . 

Repairs,  distribution  mains 

Repairs,  services 

0.24 

o;69 

0.20 

O.Ob 

0..U 

0..0 

0.01 
0.14 
0.00 
0.01 
0.01 

0.25 

ii'.i.W 
0.01 

Repairs  and  operation  of  meters . . . 

0,04 

0.3,< 

0.60 

0.43 

0.39 

Commercial    incandescent    opera- 

0,23 
0.09 

0,19 
0.15 
0.03 

0.21 
0.02 

0.14 

Street-lighting  operation 

Street-lighting,  repair 

Total  utilization 

Total  commercial -; 

Total  general 

Total  operating 

Kw-hr.  generated 

0.32 

I'.if. 

I>  ,46 

149,200 

0.37 

K.i8 

5.45 

1 63 , 000 

0.23 
0.05 
1.18 
4.47 
250,427 

0.14 
0.0,1 
1  .00 

3.y.i 

289.. no 

creased  load-factor  and  supervision.  The  curve  is  made  up 
from  monthly  reports  of  kilowatt-hours  generated  and  coal 
consumption  with  reference  to  the  maximum  demand  of 
the  year  and  shows  that  as  the  load-factor  increases  the 
coal  consumption  decreases.  The  officers  of  the  company 
are  as  follows:  President,  Mr.  C.  A.  Graves;  treasurer 
Mr.  R.  C.  McGargel,  and  manager,  Mr.  F.  Haverly. 
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Present  Status  of  the   Locomobile 

By    WarKEN    II.    MiLLEK 

More  than  two  years  have  elapsed  since  the  writer  re- 
ported in  the  Elcclricnl  World  his  observations  of  the  so- 
called  locomobile  then  in  use  in  Germany  but  unknown 
here.     This  type  ot  machine  is  now  being  built  in  .\mcrica 


FIG.     1 WOLF     I30-HI'    TAXIJEM-COMPOUND    LOCOMOHIl.E    WITH 

SINGLE   SUPERHEATER 

and  the  subject  therefore  becomes  of  increasing  interest  to 
Electrical  World  readers.  In  view  of  this  interest  it  seems 
well  to  give  a  brief  outline  of  the  machine,  even  the  name 
of  which  is  somewhat  confusing  by  reason  of  its  use  in 
connection  with  a  well-known  automobile. 

The  name  "Lokomobile"  was  given  by  the  Germans  to  a 
combination  of  boiler,  engine  and  superheater,  compactly 
assembled  for  the  purpose  of  eliminating  radiation  and  pip- 
ing losses.  Cylinder  condensation  has  been  to  a  Urge  ;e.x- 
tcnt  done  away  w'ith  by  carrying  the  superheating  up  to 
nearly  600  deg.  The  engine  is  mounted  on  top  of  the 
boiler,  even  in  units  as  large  as  1000  hp.  and  with  it  is 
mounted  the  generator  if  the  installation  is  designed  fur 
producing  electrical  energy.  The  saving  in  floor  area  is 
remarkable,  the  looo-hp  Lanz  unit,  which  supplied  nearly 
all  the  electric  lighting  and  motor  service  for  the  Brussels 
Exposition  in  iqio.  taking  only  24  ft.  by  32  ft.  of  floor 
area. 

Loss  of  heat  is  minimized  by  jacketing  the  high-pressure 
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LOCOMOBILE 


ing,  the   furnace  and  tubes  are   removable.     The  boiler 
tired  internally,  being  provided  with  a  corrugated  furnai 
and  the  front  and  rear  plates  are  bolted  to  the  flange  of  il 
boiler  shell   and   made  tight   with   a  special   packing.      1 1 
entire   equipment   is   very   handsomely   got  up,   and,   as  (1., 
engine  and   the  boiler  are  in  one  unit,  both  must  be  kepi 
clean.     The  fuel  consumption  being  very  low,  one  man  usu 
allv  runs  both  the  engine  and  the  boiler,  in  all  sizes  up  tc 
about  250  hp.     Automatic  stokers  and  low  heat-value  fueb 
;ire  nnich  in  favor  for  use  with  the  locomobile  for  the  saiL. 
reason. 

The  rate  of  introduction  of  these  machines  m  Kurii]' 
.iM(l  all  her  trade  dependencies  during  the  last  twelve  yea^^ 
has  been  phenomenal.  In  Germany,  France,  Russia,  Italy, 
llolland  and  Belgium  there  are  over  50,000  installations  a: 
present,  ranging  in  size  from  40  hp  up  to  1000  hp.  The\ 
lire  used  for  every  conceivable  service  such  as  with  mill 
shafting,  pottery  machinery,  mine  crushers,  woodworking; 
^hollS.  machine  and  tool  works,  electric  generation  and  in 
ilusirial  jjjants  where  use  is  made  of  three-phase  induction 
iiKitors. 

The  cvery-day  working  fuel  consumption  of  these  plam^ 
averages  from  i.l  lb.  to  1.4  lb.  (of  13.000  b.t.u.)  coal  pef 
brake  hp-hr.  and  the  specific  consumption  does  not  var> 
either  with  the  size  of  the  plant  or  the  load.  It  does  noi 
rise  appreciably  at  three-quarters  and  one  and  one-quarter 
load,  and  at  half-load  is  about  0.2  lb.  of  coal  more.     Th. 


and  low-pressure  cylinders,  either  by  mounting  ihem  in  the 
steam  dome  of  the  boiler  or  by  putting  them  in  the  chim- 
ney uptake,  where  the  waste  heat  gases  serve  not  only  to 
prevent  radiation  losses  but  even,  in  the  case  of  the  low- 
pressure  cylinder,  to  return  a  certain  amount  of  heat 
through  the  cylinder  walls.  To  insure  that  the  economy 
will  not  fall  off  through  boiler  scale  and  superheater  soot- 


FIG.     3— I50-HP     DOUBLE-SUPERHEAT     A.MERICAN      LOCOMDBILt 

world's  record  for  economy  is  held  bj'  a  130-hp  Wolf  loco- 
mobile, one  of  which  supplies  the  electric  lighting  for 
the  Czar's  palace  at  Peterhof,  where  the  steam  consumption 
is  7.06  lb.  and  the  coal  0.74  lb.  per  brake  hp-hr.  The  lOOO- 
hp  Lanz  locomobile  at  the  Brussels  Exposition  consumed 
9.2  lb.  steam  and  i.i  lb.  coal  per  hp-hr.  in  the  day's  run 
tests,  the  difference  between  it  and  the  Wolf  engine  un- 
doubtedly being  due  to  double  superheat  of  the  latter  and 
the  jacketing  of  the  cylinders  with  the  chimney  gases  in- 
stead of  with  the  boiler  saturated  steam,  as  is  the  case  with 
.ill  the  Lanz  engines. 

In  an  article  in  the  Electrical  World  on  April  6,  1911. 
the  writer  reported  the  results  of  some  personal  investiga 
tions  of  the  every-day  efficiency  of  the  locomobile  through- 
out Germany,  in  which  the  fuel  consumption  w  as  found  lo 
average  about  1.3  lb.  for  good  soft  coal  and  2.4  lb.  per 
liji-hr.  for  the  browTi  coal  (of  about  7000  b.t.u.  per  lb. > 
\hich  is  extensively  used  there  in  factory  service.  The 
lanz  and  Wolf  locomobiles  at  Brussels  in  1910  were  found 
to  run  very  smoothly,  and  tachometer  measurement' 
showed  them  amply  able  to  drive  alternating-current  gener- 
ators in  parallel,  as  indeed  has  been  done  in  dozens  of  in- 
stallations since  that  date,  notably  in  .'^outh  .-\merica 
where  advanced  engineering  practice  by  young  German  anc 
French  engineers  is  the  rule  rather  than  the  exception. 

Herewith  are  illustrated  two  standard  types  of  Germar 
locomobiles.  Fig.  1  showing  a  200-hp  Lanz  unit,  singk 
superheater,  with  cylinders  jacketed  in  the  steam  dome,  an'' 
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-■jg.  2  a  Wolf  unit  with  double  superheater  and  cylinders 
acketed  in  the  chimney  uptake.  Each  of  these  130-hp 
inits  possesses  the  feature  of  removable  corrugated  furnace 
ind  tubes,  the  engine  and  boiler  being  arranged  as  one  unit, 
he  principal  difference  being  in  the  form  of  the  super- 
leater  and  the  type  of  valve  gear  employed.  As  will  be 
loted  with  the  Lanz  machine,  the  cylinders  are  jacketed  by 
asting  them  and  the  dome  in  one  piece  of  tough  gray  iron, 
\ith  space  for  the  circulation  of  the  saturated  boiler  steam, 
rhe  Wolf  company  makes  a  large  number  of  machines  of 
his  type,  ranging  from  250  to  1200  hp,  but  of  late  has  been 
oncentrating  more  upon  the  double  superheater  type  shown 
n  Fig.  2.  The  latter  is  made  in  ratings  from  80  hp  up  to 
joo  hp  and  has  a  number  of  notable  features.  .A.fter  pass- 
ng  over  the  usual  coil  superheater  the  chimney  gases  enter 
I  second  superheater  of  the  multiple  type,  inside  of  which 
s  exhausted  the  steam  from  the  high-pressure  cylinder, 
rhe  temperature  of  the  exhaust  is  about  260  deg.  Fahr. ; 
he  chimney  gases  raise  the  temperature  to  about  370  Fahr. 
lefore  the  steam  enters  the  low-pressure  cylinder.  In  this 
vay  the  steam  is  superheated  in  each  cylinder  sufficiently 
o  eliminate  cylinder  condensation  loss  without  imposing 
n  excessively  high  initial  temperature. 


;G.  4 — RESULTS  OF  TESTS  ON    I50-HP   BUCKEYE-MOBILE  SHOWN 
GRAPHICALLY 

In  the  Lanz  type  of  machine  use  is  made  of  a  single 
'otnbone  superheater,  and  the  initial  temperature  is  car- 
ed up  to  610  deg.  Fahr.  as  compared  with  570  deg.  for 
le  Wolf  unit.  Whether  the  greater  simplicity  of  the  Lanz 
■pe  does  not  more  than  repay  for  the  more  or  less  chi- 
erical  disadvantage  of  a  high  initial  super-temperature  is 
subject  under  dispute  in  German  technical  circles. 
The  Lanz  valve  gear  is  of  the  pop-valve  type,  while  that 
:  the  Wolf  is  of  the  well-known  piston  type.  The  former 
idoubtedly  gives  better  steam  distribution  and  has  no  fric- 
onal  troubles,  but  the  highly  superheated  steam  surrounds 
e  pop-valve  stem  so  that  a  labyrinthine  packing  and 
■ound  metal  bushing  must  be  used,  whereas  with  the  Wolf 
lit  the  stem  of  the  valve  is  on  the  exhaust  steam  side  so 
at  ordinary  packing  can  be  used.  There  are  at  least 
ur  other  companies  in  Germany  manufacturing  the  loco- 
obile,  and  many  of  its  features  are  common  property. 
In  this  country  the  Buckeye  Engine  Company  of  Salem, 
hio,  has  placed  on  the  market  its  own  line  of  locomobiles, 
ving  secured  certain  indispensable  patent  rights.  In  the 
merican  locomobile  use  is  made  of  the  double  superheat 
■d  smoke  gas  cylinder-jacket  principle.  An  illustration 
'  the  first  American-built  locomobile  is  shown  in  Fig.  3. 
:  is  of  150  hp  normal  rating.  The  author  ran  three  tests 
iithit  on  three-quarters  load,  one  and  one-quarter  load  and 


with  full  load,  of  from  three  to  eight  hours'  duration,  and 
got  a  consumption  of  11.2  lb.  of  steam  and  1.6  lb.  of  coal  per 
hp-hr. — a  good  result  for  a  first  design.  The  principal 
measurements  made  during  the  test  are  indicated  in  F'ig.  4. 
Tests  were  conducted  in  accordance  with  standard  A.  S. 
M.  E.  regulations;  coal  and  water  were  weighed  as  fed 
and  readings  were  taken  every  fifteen  minutes.  The  Amer- 
ican built  locomobile  is  much  like  the  Wolf  type  of  unit 
with  double  superheat  and  smokestack  cylinder  jacketing, 
but  it  contains  a  number  of  notable  mechanical  improve- 
ments. 

In  operation  the  American  machine  falls  short  of  the  per- 
formances of  the  Lanz  and  Wolf  machines  in  Germany  even 
on  the  indicated-horse-power  basis,  whereas  all  the  foreign 
figures  mentioned  relate  to  the  brake-horse-power.  How- 
ever, this  is  a  first  machine,  and,  at  that,  its  performance 
is  nothing  to  be  ashamed  of.  How  many  saturated-steam 
engines  of  150  hp  in  this  country  can  touch  or  even  approxi- 
mate 1.6  lb.  of  coal  per  indicated-horse-power-hour? 

As  might  be  expected,  the  Germans  have  not  been  asleep 
during  the  two  years  that  we  have  been  developing  the 
American  locomobile.  Their  latest  contribution  comes  in 
the  shape  of  a  uniflow  cylinder  applied  to  a  series  of  large 
locomobiles  made  by  the  Wolf  company.  These  units  range 
from  300  hp  to  800  hp  and  are  of  the  cross-compound  type, 
with  uniflow  cylinders  for  both  high  and  low  pressure. 
Single  superheat  only  is  used  in  this  type  and  the  results  so 
far  obtained  show  8.05  lb.  of  steam  per  indicated-horse- 
power-hour, as  tested  at  the  University  of  Prague.  While 
the  application  of  the  uniflow-cylinder  principle  to  a 
machine  already  eliminating  cylinder  condensation  by  high 
superheat  may  seem  to  be  wasted  pains,  the  logic  back  of 
this  new  unit  is  very  simple. 


Formulas  for  Capacity  of  Single-Phase  Transmission 
Lines  and  Cables 

By  C.  A.  Pierce  and  F.  J.  Adams 
Practically  all  formulas  for  computing  the  capacity  of 
transmission  lines  or  cables  are  based  on  the  assumption 
that  the  surfaces  of  the  conducting  wires,  and  the  inside 
surface  of  the  armor  sheath  in  the  case  of  cables,  are  equi- 
potential  surfaces  and  that  the  charges  are  distributed 
uniformly  over  the  surfaces  of  the  conductors.  This  as- 
sumption has  sometimes  been  plainly  stated,  though  in  most 
cases  it  is  not  mentioned,  and  one  finds  it  to  be  implicitly 
included  in  the  hypothesis  only  when  one  analyzes  the 
fornnilas,  giving  especial  attention  to  the  assumptions  and 
appro.ximations  involved.  The  following  article  will  in- 
clude the  deduction  of  some  formulas  for  computing  the 
capacities  of  single-phase  transmission  lines  and  cables, 
and  particular  attention  will  be  given  to  the  assumptions 
underlying  the  formulas  and  to  the  accuracy  which  may  be 
expected  when  they  are  used. 

The  Potential  of  a  Long^  Straight  Cylindricai 
Conductor 

The  potential  of  a  long,  straight  cylindrical  conductor, 
when  charged  with  a  quantity  of  electricity  and  supposed 
to  occupy  the  whole  field  of  force  alone,  is  defined  as  the 
work  done  upon  a  unit  positive  electric  charge  when  this 
unit  charge  is  carried  from  the  wire  to  a  region  where  the 
field  of  force  is  zero.  Since  the  potential  is  independent  of 
the  path  along  which  the  unit  charge  is  carried,  it  is  usual 
to  suppose  that  the  charge  is  carried  along  a  path  described 
by  a  radius  of  the  conductor  extended  to  the  limit  of  the 
field.    The  work  is  then  equal  to 

IV  =  fFdr 
where  F  is  the  force  exerted  upon  the  unit  charge  at  any 
point  in  the  path  and  dr  is  an  infinitesimal  length  of  the- 
path.    The  force  F  is  equal  to  the  number  of  lines  of  elec- 
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trostatic  I'uict  crossing   unit  area  normal  to  /•  at  the  point 

4  ~     ■ 
where  F  is  considered.     Since  — —    lines  of  force  originate 

upon  unit  charge,  where  A-  is  the  specific  capacity  of  the 

dielectric  surrounding  the  charge,  — — -  lines  of  force  will 

originate  upon  unit  length  of  the  conductor,  if  Q  is  the 
charge  upon  unit  length  thereof.  Owing  to  symmetry,  these 
lines  will  radiate  as  equally  spaced  straight  lines  from  the 
surface  of  the  conductor,  except  near  the  ends.  Hence  the 
density  of  lines  at  any  point,  P.  outside  of  the  conductor 
and  lint  near  the  ends,  is  equal  to 

2  Jt  r  X  I  X  /•         kr    ' 
The  expression  for  the  work  now  becomes 

G 


IV 


-n 


dr. 


Exactly  this  same  expression  will  be  obtained  if  one  con- 
siders the  charge  Q  to  be  concentrated  along  unit  length 
of  the  axis  of  the  conductor.  It  will  be  noticed  that  the 


I  111-:    Potential    Difference    of    Two    Long,    Straici 
Parallel  Cylindrical  Conductors  Equallv 
mut  Oi'positelv  Charged 
If  the  surfaces  of  two  straight,  parallel  cylindrical  co 
ductors  are  assumed  to  be  equipotential  surfaces  when  01 
is  charged   with    -(-  Q,  units  of  electricity  per  unit   leng 
and  the  other  with  — g,  units  (Q,  =  Q,  numerically),  tl 
potential  difference  betsveen  them,  assuming  that  they  aloi 
(iccMpv  the  field  of  force,  will  be  equal  to 


;■  =  ((■  = 


\  kr  k  iD  —  r)) 


provided  that  it  is  assumed  that  the  charges  are  evenly  di 
iributed  over  the  surfaces  of  the  conductors. 

.\s  will  be  seen  in  l-"ig.  1.  the  potential  changes  sign  at  t 
neutral  midway  between  the  conductors,  consequently  tl 
equation  above  can  be  handled  more  easily  if  we  write 


■'D/2 


W  =  2 
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Fic.  I — Equipotential  surfaces  caused  by  two  equal  hut 

OPPOSITE   PARALLEL    LINEAR    CHARGES 

assumption  of  equally  spaced  lines  radiating  frmii  tlie  sur- 
face of  the  conductor  tacitly  assumes  that  the  surface  of 
the  conductor  is  an  equipotential  surface  and  that  the 
charge  is  uniformly  distributed  over  its  surface. 

The  absolute  value  of  the  potential  of  the  charged  con- 
ductor is  equal  to 

The  upper  limit  is  at  an  infinite  distance  from  the  con- 
ductor and  the  expression  for  V  is  of  no  value  in  this  prob- 
lem. Tn  the  following  work  the  absolute  value  of  the  poten- 
tial of  the  conductor  is  not  required;  rather,  it  is  the  poten- 
tial difiference  of  two  points  in  space  due  to  the  charged 
conductor  which  is  useful.  The  potential  difference  of  any 
two  points,  P,  and  P,,  situated  distances  r^  and  r,  normally 
from  the  axis  of  the  conductor  is  equal  to  the  work  done 
upon  a  unit  positive  charge  when  it  is  carried  from  one 
point  to  the  other,  and  is 


2 — LINES   OF   FORCE   BETWEEN    TWO    EQUAI 
PARALLEL  LINEAR  CHARGES 
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log 
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electrostatic  units 
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V  =  V 


'■-n 


dr 
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It  is  to  be  noted  that  this  expression  holds  whether  the 
charge  Q  is  distributed  uniformly  upon  the  surface  of  any 
cylindrical  conductor  or  is  concentrated  at  the  axis  of  the 
conductor.  The  only  limitation  is  that  the  radius  of  the 
conductor  must  be  less  than  either  r.  or  r.. 


D  is  the  distance  between  the  axes  of  the  conductc 
and  )•,  is  ecpial  to  the  radius  of  either  conductor.  Rut  I 
two  charged  conductors  do  not  give  rise  to  equipotent 
surfaces  which  coincide  with  the  surfaces  of  the  conductc 
except  when  the  charges  are  not  uniformly  distributed  ov 
tiie  surfaces  of  the  conductors,  as  will  be  shown  lat' 
Hence  equation  (2)  can  be  only  approximately  true  and 
becomes  of  interest  to  ascertain  the  degree  of  approxiir 
tioii  and,  if  possible,  to  deduce  an  equation  which  is  exac 
correct. 

In  order  to  solve  this  problem,  it  is  convenient  to  find  t 
equipotential  surfaces  for  the  two  charges  when  they  a 
concentrated  along  the  axes  of  the  two  parallel  conductc 
This  can  be  done  in  a  manner  similar  to  that  already  ( 
veloped  by  Clerk  Maxwell  for  the  case  of  two  pa 
charges.*  Fig.  1  represents  a  cross-section  nofnia!  to  t 
two  axes,  P,  and  Pj,  along  which  the  charges.  4-  Q,  » 
—  O,  ((),  =  0,  numerically")  per  unit  length,  are  conci 
trated.  The  equipotential  surfaces  for  P,  alone  are  rep 
sented  by  the  circles  concentric  with  P,.  As  it  is  not  c( 
venient  to  use  absolute  potentials,  the  circles  are  drawn 
represent  potential  differences.     That  is,  the  potential  d 
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ence  of  circles  marked  0.80  and  o  is,  by  equation    (l), 
lal  to 

k 

the  figure  is  drawn  for  the  case  where  air  is  the  dielec- 
:,  k  is  equal  to  unity.  For  convenience  in  drawing  the 
jre,  4.6  (2,  was  taken  equal  to  unity,  making  Q,  =  0.217. 
a  similar  manner  the  equipotential  surfaces  for  P,  are 
wn.  Now,  consider  some  point,  as  F,  in  the  field.  The 
ential  at  P  is  equal  to  the  algebraic  sum  of  the  two 
entials  at  P  due  to  the  two  charges  Q,  and  Q^  separately, 
^s  the  absolute  values  of  the  potentials  are  not  known, 
ne  means  must  be  found  for  using  the  differences  of 
ential  which  are  available  in  the  figure,  .\ssume  that 
equipotential  circle  drawn  around  P^  and  marked  zero 
It  some  absolute  potential,  which  we  may  call  V.  Then 
construction  the  potential  at  P  due  to  the  charge  at  P, 
:qual  to  I'- — 0.80  unit.  Likewise  the  potential  at  P  due 
the  charge  at  P,  is  equal  to  —  {V —  1-05)  units.  Hence 
potential  at  P  due  to  both  charges  is  equal  to 
V  —  0.80 — (F — 1.05)  =+0.25  electrostatic  unit. 
a  similar  manner,  the  potential  at  any  point  in  the  field 
1  be  found,  and,  furthermore,  by  connecting  all  points 
the  same  potential,  an  equipotential  surface  can  be  lo- 
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3 — ANOMALOUS    POTENTIAL   DISTRIBUTION    WHEN    CHARGE 
ON  EACH   CONDUCTOR  IS  ASSUMED  TO  BE  UNIFORMLY 
DISTRIBUTED    ABOUT    PERIPHERY 

I 

fed.  Several  equipotential  surfaces  are  indicated  in  the 
■ire  by  the  heavy  lines.  They  are  seen  to  be  of  circular 
lis-section,  but  are  not  concentric  about  P^  and  P,.  Now, 
:,ve  suppose  that  any  two  equipotential  surfaces,  such  as 
'=  +  0.50  and  K  =  —  0.50  in  Fig.  i,  are  replaced  by  con- 
Uors,  and  if  we  suppose  that  these  conductors  are 
Irged  with  +  g,  and  —  Q,  units  of  electricity  per  unit 
:jth  (in  other  words,  with  the  same  charges  that  Pj  and 
':iad),  the  equipotential  surfaces  outside  the  conductors 
'i  remain  the  same  as  they  were  for  the  concentrated 
iTges  at  P,  and  Pj  (see  previous  reference).  The  potcn- 
iJ.  difference  between  these  new  conductors  is  then 
till  to 

'  +0.50 — ( — 0.5c)  =  i.oo  electrostatic  unit, 
tiust  be  kept  in  mind  that  this  is  the  true  potential  dif- 
Eince  between  the  two  conductors  which  replace  the 
qpotential  surfaces  F  =  +  0.50  and  V  =  — 0.50  in 
'I  I,  and  takes  account  of  the  fact  that  the  charges  are 
ci  uniformly  distributed  over  the  conductors. 

ihe  distribution  of  electricity  over  two  conductors  which 

ocide    with    any    two    equipotential    surfaces,    such    as 

+  0.50  and  V  —  —  0.50  in  Fig.  i,  will  not  be  uniform 

1;  can  be    found   by   drawing   the   lines   of    force    in   a 

"(ner  similar  to  that  used  by  Clerk  Maxwell  in  the  case 


of  charged  spheres  (see  reference  above).  Fig.  2  shows 
the  lines  of  force  corresponding  to  the  two  concentrated 
linear  charges  shown  in  Fig.  i.  The  lighter  continuous 
lines  in  Fig.  2  are  the  construction  lines  for  the  lines  of 
force  which  are  shown  by  heavy  continuous  lines.  Two 
equipotential  surfaces,  F  =  4-0-50  and  V  =  — 0.50,  are 
shown  in  Fig.  2  by  the  dotted  circles.     The  lines  of  force 


FIG.    4 METHOD    OF    CONSTRUCTING    B^JUIPOTENTIAL    SURFACES 

FOR    TWO    PARALLEL    CONDUCTORS    EQUALLY 
BUT   OPPOSITELY    CHARGED 

between  two  conductors  which  coincide  with  any  two  equi- 
potential surfaces  and  are  charged  with  +  Q,  and  —  Q^ 
units  of  electricity  respectively  are  coincident  with  those 
portions  of  the  lines  of  force  for  the  concentrated  charges 
which  lie  between  the  two  conductors.  The  density  of  the 
charge  over  the  surfaces  of  the  conductors  is  shown  by  the 
density  of  the  lines  of  force  over  the  surfaces  of  the  con- 
ductors. As  can  be  seen  in  Fig.  2,  the  charges  are  drawn 
toward  the  adjacent  sides  of  the  conductors  represented  by 
the  dotted  lines,  which  is  the  result  one  would  e.xpect  on 
account  of  the  mutual  attractions  of  the  charges. 

By  a  proper  choice  of  constants  the  number  of  lines  of 
force  in  Fig.  2  could  have  been  made  equal  to  4 1:  Q,,  but 
this  did  not  seem  worth  while,  so  the  lines  of  force  are 
drawn  proportional  to  4  n  Q^. 

By  referring  to  Fig.  i,  it  will  be  seen  that  if  one  con- 
siders two  conductors  having  radii  equal  to  the  radii  of  two 
equipotential  surfaces  K  = -f  0.50  and  V  =  — 0.50,  and 
coincident  in  space  with  these  two  surfaces,  the  potential 
difference  between  them  will  be  l  electrostatic  unit  if  one 
conductor  is  charged  with  -f  2,  =  -}- 0.217  units  of  elec- 
tricity and  the  other  with  — Q,  =  — 0.217  units.  The 
error  made  by  applying  formula  (i)  is  found  by  substitut- 
ing the  geometric  constants  of  Fig.  i.  As  originally  drawn 
to  scale,  the  distance  between  the  centers  of  the  two  con- 
ductors was  scaled  off  as  8  units.  The  radii  of  the  two 
conductors  were  scaled  off  as  2.87  units.  Hence  the  dif- 
ference of  potential  between  them  according  to  fomnila 
(I)   is 

F  =  4  Q  log  1^^-  =  9-2  X  0.217  log..  J^ 

=  0.506  electrostatic  unit. 
The  difference  between  the  true  value  i  and  the  value  0.506 
is  accounted  for  by  the  fact  that  the  electric  centers  and 
the  geometric  centers  of  the  conductors  do  not  coincide, 
on  account  of  the  non-uniform  distribution  of  the  charges 
over  the  surfaces  of  the  conductors. 


FIG.    5 METHOD    OF    CONSTRUCTING    EQUIPOTENTIAL    SURFACES 

FOR  TWO  PARALLEL  CONDUCTORS   INCLOSED  BY  A  CYLIN- 
DRICAL META    Lie  ENVELOPE  AND  SCREEN 

The  error  made  by  c  insidering  the  electric  centers  of  the 
conductors  to  be  coini  ident  with  the  geometric  centers  is 
further  brought  out  in  Fig.  3.  The  two  heavy  circles  con- 
centric with  Pj  and  P^  represent  the  conductors  discussed 
above.  The  electric  centers  are  supposed  to  be  at  P,  and 
P,.     The  equipotential  surfaces  are  constructed  as  in  Fig. 
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I.  As  will  be  seen  in  llic  figure,  the  surfaces  of  the  con- 
ductors will  not  be  equipotenlial  surfaces  if  the  electric 
centers  arc  supposed  to  coincide  with  the  geometric  centers. 
In  fact,  the  potential  difference  of  the  adjacent  surfaces 
1)1  tile  coniluctors  is  seen  to  be  about  0.70  unit,  while  that 
of  the  furtiicr  surfaces  is  seen  to  be  about  1.30  units.  This 
figure  therefore  shows  that  the  supposition  of  uniform  dis- 
tribution over  the  surfaces  of  the  conductors  does  not  lead 
to  a  conclusion  that  the  surfaces  of  the  conductors  are 
cquipotential  surfaces. 

Capacity  pf.r  Unit  Length  of  Two  Straight  Parallel 
Cylindrical  Conductors 

The  two  contluctors  may  be  considered  to  form  a  con- 
denser. The  capacity  per  unit  length  of  conductor  is,  then, 
equal  to 

Q 

V 

where  Q  is  the  charge  per  unit  length  of  one  conductor  and 
V  is  the  potential  difference  of  the  two  conductors.  This 
expression  is  usually  considered  to  hold  only  when  the 
charge  is  uniformly  distributed  over  the  surface  of  the 
conductor  and  the  surface  of  each  conductor  is  an  cqui- 
potential surface.  The  expression  is  true,  however,  if  only 
the  second  condition  is  fulfilled.  Consider  the  surfaces  of 
the  conductors  to  be  made  up  of  infinitesimal  sections. 
Then 


C  = 


-,/-=/f  =4 


Since  formula  (2)  has  been  found  not  to  give  exactly 
the  true  potential  difference  of  the  two  conductors,  it  can- 
not be  used  to  derive  the  true  formula  for  capacity,  which 
is  ordinarily  given  as 

Q_^  Qk  k 

V            „.      D  —  r         V     l^  —  r 
4  log 


C  = 


4  2' log 
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9-2  log,,- 


D  —  , 


electrostatic  units. 


Construction  of  the  Equipotential  Surfaces  for  Two 
Straight  Parallel  Cylindrical  Conductors 

The  equipotential  surfaces  found  in  Fig.  i  may  be  drawn 
much  more  readily  than  by  the  method  used  to  construct 
Fig.  I.  In  Fig.  4  let  F,  and  P,  be  the  electric  centers  with 
concentrated  charges  -(- Q,  and  — Q,  {Qi  =  Q,=  Q 
numerically)  per  unit  length.  The  potential  at  any  point, 
P,  in  the  field  is  the  algebraic  sum  of  the  separate  poten- 
tials due  to  each  charge  alone.    It  is  expressed  by 


V  =Vo 


2  e  log  -^ 
=  — 2Qlog- 


(^F„-2glog-^) 


where  r  is  the  radius  and  2  Vo  is  the  potential  difference 
of  a  pair  of  equipotential  reference  surfaces  around  F,  and 
Pf.  The  locus  of  all  points  for  which  V  equals  a  given 
constant  represents  a  desired  equipotential  surface  through 
P.  If  we  suppose  the  potential  at  P  to  be  found,  then  tlic 
equation  of  the  equipotential  surface  through  P  is 

—  =  log"  — yr-  =  a  constant. 

This  condition  is  satisfied  when  F,  and  F,  are  two  inverse 
points  of  the  circle  which  represents  the  equipotential  sur- 
face.t  And,  conversely,  the  locus  of  x  ■-.- y  =  a  constant  is 
a  circle  of  inversion  for  the  inverse  points  F,  and  F,.  Ref- 
erence to  Fig.  I  will  recall  the  fact  that  the  equipotential 
surfaces  have  already  been  shown  by  construction  to  be 

tSee   Chapter   XI.   VoL    I.   "Electricity   and   Magnetism."   by   Clerk   Max- 


circular  in  cross-section.  The  circles  for  the  different  sui 
faces  may  now  be  drawn  according  to  the  relations  derived 
from  the  theory  of  inverse  points,  but  it  seems  easier  to 
get  at  the  positions  of  the  centers  of  the  circles  together 
with  their  corresponding  radii  in  the  following  manner: 

Let  A  and  B,  Fig.  4,  be  the  points  where  the  equipotential 
surface  through  F  cuts  the  line  through  F,/',.  Let  the  dis- 
tance P,P,  —  C,  BP,  =  s,  and  AP,  =  r,.  The  potential  at 
B  is  equal  to 

V,  =  —2Q,  log  -^—^  +  2  y.  log  A 


while  that  at  A  is  equal  to 

^'.  =  -2e,iog^^ 


-f  2  e,  log  -^. 


But  B  and  A  lie  on  the  same  equipotential  surface 
fore 

,      C  —  s,        ,       -.       ,       C  +  s, 
log — lo§r —  =  log  


-log    ~L 


log 


C  —  s. 


C  —  : 


log 
•X- 


C  +  2, 


C  +  s, 
Cs, 

'        C+2S,' 

r,  is  determined  by  equation  (3)  if  .;, 
be  determined  from  the  relation 


(3' 
is  known.     But  :,  can 


y  =  l\  or  V. 


2  Q  log- 


2  Q  log 


(4) 


log 


22 


■2.3  log,, 


If  F  is  given  various  values,  r,  and  ;,  can  be  deternimed. 
Now-,  the  radiu.^i  of  an  equipotential  surface  is  equal  to 
i  (s,  +  2,)  and  the  distance  0,P,  in  l-'ig.  4  is  equal  to 
J  (2,  —  «,).  PTcnce  the  positions  of  the  centers,  as  well  as 
tlie  radii,  of  the  equipotential  surfaces  are  determined. 

While  formulas  (3)  and  (4)  are  adapted  to  the  drawing: 
of  equipotential  surfaces  for  two  concentrated  charges. 
F,  and  F,  (Fig.  4),  they  are  not  in  a  convenient  form  for 
the  determination  of  the  potential  difference  between  two 
straight  parallel  cylindrical  conductors.  Suppose  that  onf 
desires  to  determine  the  potential  difference  of  two  con- 
ductors which  coincide  with  the  equipotential  surfaces, 
J^  =  -\-  0.25  and  V  =  —  0.25  (Fig.  i).  Let  Z?  equal  the 
distance  apart  of  the  axes  of  the  conductors  and  r,  equal 
the  common  length  of  their  radii.  Turning  to  Fig.  4,  let 
the  equipotential  surface  PAB  represent  one  of  the  con- 
ductors; a  similar  circle  (not  drawn)  around  F,  will  repre- 
sent the  other  conductor.  Since  the  surfaces  of  the  con- 
ductors are  equipotential  surfaces,  the  points  F,  and  P, 
(position  of  both  as  yet  undetermined)  are  inverse  poinii 
with  the  cross-sectipn  of  either  conductor  corresponding  to 
a  circle  of  inversion.     Hence 


but 


hence 


and 


but 


also 


P,0, 

XP,0, 

=  (O^Py=  r;. 

P,0,= 

D  —  P,0,. 

P 

0,(D- 

D 

2 

-P.O,)  =r.', 

Pfi 

-.  =  ' 

.  +  P,0.. 

C=D 

—  2  P,0,. 

-t 
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nee,  by  substitution  in  equation   (4), 


y  =  —2Qlog 


D         /  ly 


the  potential  difference  of  the  two  wires  is  equal  to 


2  F  =  — 4  6  log 


D         /  ly- 


'-.+  ? 


(6) 


lie  minus  sign  for  the  potential  occurs  because  equa- 
jn  (4)  is  based  on  an  equation  which  contains  both 
(3,  and  —  Qi  and  proper  care  was  not  observed  in  the 
e  of  these  signs.  The  matter  is  unimportant  because  if 
le  wire  is  at  a  liigher  potential  than  the  other,  the  dif- 


\.   6— EQUIPOTENTIAL    SURFACES    WITHIN    A    CABLE    SHEATH 
SET   UP    BY   PARALLEL   LINEAR    CHARGES    OF   EQUAL 
MAGNITUDE    BUT    OPPOSITE    SIGN 

fiience  of  potential  is  positive  or  negative  according  to 
1}  point  of  view, 
"ormula  (6)  may  be  checked  by  Fig.  i.  The  constants 
f  the  equipotential  surfaces,  V  =  -\-  0.50  and  V  =  —  0.50, 
a,i originally  drawn  to  scale,  are  D  =  2.46,  r,  =  0.70  and 
Q^  0.217,  so  that 

2X0.217X2.3  =  1.00 
Ei  formula  (6).  using  the  lower  sign  of  the  radical, 

,.         ,       C.70  4- 1.23+ i.oi 
'.:      2  F  =  2  log,.    '     ^       ^^  =  1.004. 

0.70-1-1.23—1.01 

fording  to  Fig.  i,  2  F  =  i.oo. 

if  D  is  large  comparer!  with  r,.  formula  (6)  becomes 

2^=-4glog-^.  (7) 

use  of  the  other  sign  of  the  radical  in  formula  (6) 
in;ely  changes  the  algebraic  value  of  the  potential  but 
"'-  its  arithmetical  value. 

Capacity  of  Two  Straight  Parallel  Cylindrical 
I  Conductors 

[he  capacity  of  two  straight  parallel  cylindrical  conduc- 
Wi  in  any  medium  of  specific  capacity  k  is 

2V  ' 


where   2  F   is   the   potential   difference   between    the    con- 
ductors.   Substituting  formula  (6) 
k 


C  = 


4  log 


'.  +  ^V7-'' 


-^electrostatic  units. 


FIG.  7- 


-method  of  constructing  equipotential  surfaces 
within  a  two-conductor  cable 


Capacity  of  a  Two-Conductor  Cable  with  Grounded 
Sheath 

As  is  well  known,  a  problem  of  this  kind  is  generally 
solved  by  the  method  of  "electrical  images,"  which  was 
devised  Iiy  Lord  Kelvin. |  Because  Lord  Kelvin  and  others 
applied  the  method  to  charged  spheres  and  similar  problems 
only,  it  is  necessary  to  adapt  the  method  to  the  case  of 
linear  charges. 

Let  Pj  and  l\  (Fig.  5)  represent  two  parallel  conductors 
of  infinitesimal  cross-sectional  area.  Let  -t- 61  and  — Q, 
(2i  =  Q-i  numerically)  be  the  charges  per  unit  length  of 
P,  and  Pj  respectively.  At  P/  let  us  suppose  there  is  an- 
other infinitesimal  conductor,  charged  with  —  Q^  units  of 
electricity  per  unit  length.  With  0,  the  point  midway 
between  P,  and  P,,  as  a  center,  describe  a  circle  LMN  with 
radius  a.  The  distances  P^O  and  o  are  defined  by  the  in- 
verse point  relation,  i.  e.,  P^O  X  P^O  =  a'.  The  equi- 
potential surfaces  for  Pj  and  P/  can  now  be  drawn  accord- 
ing to  the  method  illustrated  by  Fig.  I  or  by  means  of 
equations  (3)  and  (4).  It  is  evident  that  one  of  the  sur- 
faces, V  =  0.30  in  Fig.  6,  will  coincide  with  LMN .  In  the 
same  manner  one  can  find  the  equipotential  surfaces  for 
Pj  and  Pj',  where  P/  bears  the  same  relation  to  P^  that 
P,'  bears  to  P,.  One  of  these  surfaces,  V  =  0.30  in  Fig.  6, 
will  coincide  with  LMN.  The  two  surfaces  which  coincide 
with  LMN  and  consequently  coincide  with  each  other  are 
of  opposite  sign  because  the  charges  at  P,  and  P,  are  of 
opposite  sign ;  hence  LMN  represents  an  equipotential 
surface  at  zero  potential.  A  thin  conductor  may  be  made 
to  coincide  with  LMN  and  the  equipotential  surfaces  will 
remain  unchanged.  If  this  conductor  is  grounded,  the 
wires  P'  and  P/  together  with  their  charges  may  be  re- 
moved and  the  equipotential  surfaces  within  LMN  will  re- 


FiG.  8 — equipotential  surfaces  when  the  image  charge 
IS  distorted  in  magnitude  and  position 

main  unchanged.  If  LMN  be  supposed  to  represent  the 
inside  surface  of  a  cable  sheath,  then  the  equipotential  sur- 
faces due  to  the  grounded  cable  sheath  and  the  two  con- 
ductors P,  and  Pj  may  be  obtained  by  combining  the  sur- 
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c  = 


faces  due  to  /',  and  J\'  with  tliose  due  to  F,  and  P,'-  This 
is  done  in  l-ig.  0,  where  a  number  of  surfaces  around  /■",  are 
drawn  willi  heavy  lines.  The  surfaces  around  /',  are  not 
drawn,  but  would  be  similar  to  those  around  I\.  Now.  any 
surface  such  as  l'  --  —  0.30  around  P,  and  the  corresponding 
surface  /'  =  -|-<'-3o  around  f\  can  be  replaced  with  conduc- 
tors charged  with  — Q,  and  -\- Q,  units  uf  electricity  re- 
spectively, tiie  charges  at  /',  and  /',  being  withdrawn,  and 
the  equi()otential  surfaces  between  the  conductors  and  the 
sheath  will  remain  unchanged.  Hence,  if  the  inside  sur- 
face of  a  cable  sheath  coincided  with  the  circular  equi- 
potenttal  surface  / '  —  o,  and  the  two  conductors  coincided 
with  the  surfaces  I'-- — 0.30  and  K  =  +  0.30,  the  differ- 
ence of  potential  between  the  conductors  could  be  obtained 
by  the  method  of  constructing  Tig.  6.  As  constructed. 
k  =  1,  Q^  =  0.217  electrostatic  units,  and  the  potential  dif- 
ference between  conductors  is  0.60  electrostatic  units.  If  k 
were  taken  greater  than  unity,  the  potential  difference  of 
the  conductors  would  have  been  equal  to  0.60  -;-  k. 

The  capacity  of  this  cable  per  unit  length  is  equal  to 
kQ     _  />■  X  0.217 
/'  o.6c 

By  reference  to  Fig.  6,  it  will  be  seen  that  some  of  the 
resultant  equiputential  surfaces  are  nearly  circular  in  cross- 
section  while  others  depart  very  much  from  the  circular 
form.  Furthermore,  the  equipotential  surfaces  which  are 
nearly  of  circular  cross-section  are  not  concentric  with 
P,  or  P.. 

An  equation  for  the  resultant  equipotential  surfaces  in 
Fig.  6  can  be  easily  derived,  but  the  equation  is  not  in  a 
form  which  is  easy  to  use.  The  potential  at  any  point  in 
Fig.  6  is  equal  to  the  algebraic  sum  of  the  potentials  due 
to  F,  and  P,'  considered  as  one  system  and  P,  and  P,'  con- 
sidered as  a  second  system.  If  these  two  potentials  are 
y,  and  f'j  respectively,  then  the  potential  at  any  point  is 
equal  to  (see  Fig.  7) 

V=y,+  V,  =  2Q\og   ^   -2Q  log  ^ 

=  20  log        - , 

where  tbe  charge  per  unit  length  of  P,  is  +  Q,  units  and 
that  on  P,  is  — Q,  units   (Q,  =  Ga  =  G  numerically).     Or 


=  ^  X  0.362  electrostatic  unit. 


For  V  =  0, 


X 

y^ 

=  log-" 

V 

=  R 

>•, 

X, 

r. 

2Q     ' 

X, 

-  =  R 

y, 

y-. 

i 

e. 

for  R 

=  I 

R  =  z  constant. 


(7) 


-^   =^  (8) 

y.       y. 

But  it  has  already  been  shown  that  the  equipotential  sur- 
face for 

*■  X 

— -  =  a  constant  =    — =- 

y,  y, 

is  a  circle.  Hence  equation  (8)  represents  an  equipotential 
surface,  V  =  0,  which  is  circular  in  cross-section.  Al- 
though the  general  equation  (7)  will  give  any  of  the  equi- 
potential surfaces,  it  is  not  in  a  form  that  renders  computa- 
tion easy. 

While  the  foregoing  theory  will  enable  one  to  design  a 
two-conductor  cable  of  circular  cross-section  having  a 
homogeneous  dielectric,  it  does  not  lend  itself  to  the  compu- 
tation of  the  potential  difference  of  the  conductors,  and 
hence  to  the  computation  of  the  capacity  of  a  cable  which 
is  already  made  Clerk  Maxwell  has  well  said:  'Tt  ap- 
pears, therefore,  that  what  we  should  naturally  call  the 
inverse  problem  of  determining  the  forms  of  the  conductors 
when  the  .  .  .  potential  is  given  is  more  manageable 
that!  the  direct  problem  of  determining  the  potential  when 
the  form  of  the  onductors  is  given." 


The  capacity  of  a  cable  constructed  after  Fig.  5  is,  01 
course,  equal  to 

where  k  is  the  specific  capacity  of  the  dielectric,  Q  is  equal 
numerically  to  the  charge  per  unit  length  of  P,  or  P,  and 
/'  is  the  difference  of  potential  of  two  equipotential 
surfaces  in  Fig.  6  (those  around  /-",  are  not  drawn),  which 
is  constructed  with  k  =  unity  for  convenience. 

In  Fig.  5,  /','  and  P,',  with  their  charges  —  Q,  and  +  Q,. 
may  be  called  the  "electrical  images"  of  P,  and  P,  in  the 
sheath,  the  inside  surface  of  which  coincides  with  LMN. 
In  this  case  the  "image'  charge  was  taken  equal  to  the 
"object'"  charge  and  the  distances  P/0  and  P,0  were  re- 
lated to  a  by  the  inverse  point  relation.  Obviously  neither 
of  these  conditions  need  be  fulfilled,  and  figures  not  at  all 
like  Fig.  6  might  residt.  In  I'ig.  8  are  shown  several  equi- 
potential surfaces  which  result  from  charges  spaced  as  in 
I'ig.  5  but  with  the  "image"  charge  taken  as  numerically 
equal  to  the  "object  charge"  multiplied  by  a  -^  P,0.  This 
value  was  chosen  at  random,  being  suggested  by  the  fact 
ihat  it  is  the  proper  value  to  assume  with  point  charges  in 
order  to  fulfil  the  "image"  relation  in  a  spherical  con- 
ductor. The  equipotential  surfaces  for  F,  and  P,'  are 
shown  in  Fig.  g.  P,'  being  situated  to  the  left  of  P,  an  1  no! 
shown  in  the  figure.  Obviously  the  equipotential  surfaces 
for  P,  and  P.'  are  correctly  jiicturcd  by  invertin'^  Fig.  y 
and  assuming  P^  to  represent  P..  These  two  sets  of  equi- 
potential surfaces  can  be  combined  to  produce  those  shown 
in  Fig.  8.  The  cross-section  of  the  inside  surface  uf  the 
resulting  cable  sheath,  corresponding  to  V  =0  in  the  figure, 
is  seen  to  be  approximately  elliptical  in  form.  The  other 
equipotential  surfaces  approach  the  circular  form  but  are 
not  concentric  about  P.  and  P..  l"ig.  8  is  obviously  mn 
suited  to  cable  design  because  if  the  conductors  are  sup- 
posed to  coincide  with  the  equipotential  surfaces,  F  =  -f-20 
and  V  =  —  20  say,  the  dielectric  between  the  two  conduc- 
tors is  far  thicker  than  twice  that  between  conductor  and 
cable    sheath. 

Conclusions 

The  theoretically  exact  formula  for  the  capacity  of  a 
two-wire  transmission  line,  as  deduced  above,  is 


C  = 


'\  + 


4  log 


'-,+ 


+  >■:■ 


where  C  is  the  capacity  in  electrostatic  units  of  one  centi- 
meter length  of  conductor,  D  is  the  distance  between  cen- 
ters of  conductors  and  r,  is  the  radius  of  either  conductor 
The  usual  formula  is 

C  = 


Reducing  both  formulas  to  microfarads  per  1000  ft  of 
conductor  and  changing  to  logarithims  having  the  base  10, 
the  formulas  become 

0.003677 


C  = 


'og.. 


.    D 


4 


(9) 


+  '-,' 


f-.' 


and 


C  = 


0^003677 
log,. 


D—r, 


The  error  introduced  by  using  the  second   formula  when 
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he  conductors  are  large  and  near  together  has  already  been 
Uustrated.  When  the  conductors  are  small  and  relatively 
ar  apart,  the  second  formula  is  not  much  in  error,  though 
I  better  form  for  it  is 

C  =  °-°°^^^7  (10) 


•"or  example,  consider  No.  oooo  B.  &  S.  round  wire  spaced 
1  ft.  apart.  According  to  formula  (9),  the  capacity  is 
qual  to  0.00147  microfarads  per  1000  ft.,  and  according  to 
ormula  (10)  it  is  equal  to  0.00147  microfarads.  The  error 
s  too  small  to  be  calculated  on  the  slide  rule.  However, 
he  second  formula  must  not  be  assumed  to  hold  when  D 
s  not  large  with  respect  to  r^.  It  could  not  be  expected  to 
lold  in  the  case  of  wires  close  together  as  in  a  cable. 

Since  the  formula  for  the  capacity  of  a  three-phase,  three- 
i'ire  transmission  line,  with  wires  situated  at  the  vertices 
•i  an  equilateral  triangle,  is  based  directly  upon  the  for- 
lula  for  a  single-phase  line,  the  necessary  correction  for 
he  three-phase  formula  can  be  obtained  directly  from 
quation  (9). 

The  capacity  of  a  two-conductor  cable  with  grounded 
heath  can  be  arrived  at  by 'means  of  the  method  used  in 
onnection  with  Fig.  6.  Referring  to  this  figure,  it  will  be 
een  that  the  equipotential  surface  V  =  —  0.50  around  P, 
-  nearly  circular  m  cross-section  and  is  nearly  concentric 
bout  Pj.    The  constants  of  Fig.  6  may  be  used  to  calculate 


|G.  9 EQUIPOTENTIAL   SURFACES   WITHIN    A   TWO-CONDUCTOR 

j  CABLE    HAVING   AN    ELLIPTICAL   SHEATH 

iie  capacity  of  a  two-conductor  cable  in  which  the  inside 
;;  the  sheath  coincides  with  the  circular  equipotential  sur- 
ice  V  =  0,  and  the  two  conductors  of  which  coincide 
ith  the  equipotential  surface  V  =  ■ — ■  0.50  around  P,  and 
e  corresponding  surface  around  P^.  The  difference  in 
itential  of  the  conductors  is  then  V  =  1  electrostatic 
lit  when  the  conductors  are  charged  one  with  -(-0.217 
Jd  the  other  with  —  0.217  electrostatic  units  of  electricity. 
ihe  capacity  is  then 

Q     0.217 
C  =  —  = =  0.217 

V      1. 000 
•  ■ctrostatic   units  per   centimeter   length    of   cable.      This 
liult  is  based  upon  the  supposition  that  the  specific  capac- 
i|  of  the  dielectric  is  unity.     If  the  specific  capacity  were 
t.jal  to  k,  the  capacity  would  be  k  times  the  value  above. 
According  to  the  usual  formula,  the  capacity  is 
0.003677^ 


C  = 


logy 


D'  \  —] 


D 


-4 

nrofarads  per  1000  ft.  of  cable.  As  drawn  to  scale,  the 
cistants  of  Fig.  6  are:  t  =  i,  £>  =  4,  a  =  4  and  r,  = 
325.  Substituting  these  constants,  C  =  0.00721  micro- 
f;ads  per  inoo  ft.  of  cable.  To  compare  with  the  value 
0  [7  electrostatic  units  of  capacity  per  centimeter  of  cable 
Its  necessary  to  change  this  value  to  microfarads  per 
Ko  ft.;  the  result  is  0.00735  microfarads  per  1000  ft.    The 


difference  between  the  two  values  is  not  of  importance,  and 
shows  that  the  unequal  distribution  of  the  charge  about  the 
surface  of  the  conductor  is  not  so  great  in  a  two-conductor 
cable  as  it  would  be  in  a  two-conductor  transmission  line 
of  the  same  size  of  wire  and  spacing.  But,  from  Fig.  6, 
it  is  evident  that  if  larger  circular  conductors  are  placed 
in  the  same  slieath,  the  usual  formula  could  not  be  ex- 
pected to  hold  because  the  surfaces  of  the  conductors  would 
not  correspond  to  the  equipotential  surfaces.  To  compute 
the  capacity  from  the  constants  of  Fig.  6,  the  conductors 
would  have  to  be  of  cross-section  far  from  circular.  To 
compute  the  capacity  of  a  cable  in  which  the  conductors 
are  of  circular  cross-section  and  large — that  is,  occupy  most 
of  the  space  within  the  cable  sheath — is  probably  impossible 
at  the  present  time. 


Federal   Permit   for   Power    Development    on    the 
Pend  d'Oreille 

On  July  29  the  Secretaries  of  tlie  Interior  and  of  Agri- 
culture jointly  in  behalf  of  the  government  issued  a  permit 
to  the  International  Power  &  Manufacturing  Company,  of 
Spokane,  Wash.,  granting  the  right  to  construct  and  operate 
a  large  hydroelectric  undertaking  on  the  Pend  d'Oreille 
River,  otherwise  known  as  Clark's  Fork,  in  the  State  of 
Washington,  and  situated  on  the  public  domain.  The  per- 
mit itself  is  an  elaborate  document,  an  abstract  of  the  lead- 
ing features  of  which  is  presented  in  what  follows.  Liter- 
ally the  permit  covers  the  use  and  occupancy  of  certain 
lands  of  the  Department  of  the  Interior  and  in  the  national 
forests,  said  use  and  occiipancy,  however,  being  necessary 
for  the  construction  of  the  works,  part  of  which — the  dam 
— had  already  been  authorized  by  Congressional  act.  Cer- 
tain provisions  as  to  state  regulation  and  the  use  of  the 
lands  in  connection  with  any  unlawful  trust,  and  an  agree- 
ment that  the  lands  and  permit  shall  be  considered  as  of 
no  value  in  respect  to  sale  of  the  property  or  to  regulation, 
follow  closely  those  contained  in  the  transmission  line  per- 
mit to  the  Great  Fails  Power  Company,  abstracted  in  the 
Electrual  World  of  Feb.  8.  The  permit  is  indefinite  as  to 
period,  but  revocable,  after  due  notice  and  hearing,  for  vio- 
lation of  the  terms  thereof.  The  most  novel  features  of  all 
relate  to  the  fixing  of  maximum  rates  for  energy  and  the 
compensation  to  be  paid  to  the  government.  The  Secretary 
of  the  Interior  states  that  at  lowest  stages  the  stream  flow 
is  sufficient  for  the  development  of  about  120,000  continuous 
hp  and  by  use  of  storage  facilities  upon  the  stream  above 
350,000  hp  can  eventually  be  developed  during  years  of  low 
precipitation. 

Among  the  definitions  set  forth  in  Section  1  of  the  per- 
mit, the  following  are  of  special  interest: 

"Nominal  stream  flow"  means  the  sum  of  (a)  the  aver- 
age of  the  vahies  estimated  for  the  mean  natural  flow  for 
the  two-month  (calendar)  minimum-flow  period  in  each 
successive  five-year  cycle  or  major  fraction  thereof,  and 
(b)  the  increase  in  such  average  due  to  artificial  means 
other  than  the  project  works. 

"Project  storage  flow"  means   the   estimated   increase   in 
nominal  stream  flow  made  practicable  by  the  project  works. 
'Available  stream  flow"  means  the  sum  of  nominal  stream 
flow  and  project  storage  flow. 

"Total  capacity  of  the  power  site''  means  the  power  esti- 
mated to  be  available  for  transmission,  and  is  determined 
as  the  continued  product  of  (\)  the  factor  0.08;  (2)  the 
average  effective  head,  in  feet;  (3)  the  available  stream 
flow  at  the  intake  (in  cubic  feet  per  second  and  in  amount 
not  to  exceed  the  maximum  hydraulic  capacity  of  the  proj- 
ect works),  and  (4)  a  factor,  not  less  than  the  average 
load-factor  of  the  power  system,  representing  the  degree 
of  practicable  utilization  of  the  available  stream  flow,  and 
based  on  the  extent  of  practicable  forebay  storage  and  the 
load-factor  of  the  system. 
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Respecting  the  compensation  to  be  paid  for  the  privilege, 
the  power  company  will  be  required  to  pay  nothing  prior 
10  the  year  1923,  but  on  or  before  the  first  day  of  February 
m  each  year,  beginning  with  1924,  the  permittee  shall  pay 
an  amount  calculated  from  the  total  capacity  of  the  power 
site  at  rates  per  horse-power  per  year  varying  directly  as 
the  square  of  the  average  price  for  electric  energy  charged 
to  customers  and  consumers  of  the  permittee  and  varying 
mversdy  as  the  square  of  the  proportional  development  of 
the  power  site,  as  shown  by  the  accompanying  table : 


If  the  percentage  o(  development  of  power  site  is — 


When      the     average 

Erice    in    cents   per 
ilowatt   -hour 
charged  by  the  per- 
mittee is  aa  shown  - 
by  this  column.       I 


I  Then  the  rates  of  compensation  to  the  United  States 
I  per  horse-power  per  year  will  be  as  shown  below 


0.2  and  less 

0.3  and  over  0.2. 
0.4  and  over  0.3 . 
0.5  and  over  0.4. 
e.6  and  over  O.S . 

0.7  and  over  0.6. 
0.8  and  over  0.7. 
0.9  and  over  0.8 
1.0  and  over  0.9. 
1 .2  and  over  I 


0.20 
0.31 
0.45  ' 

0.61 
0.80 
1.01 
1.25 
1.80 

2.81 


$0.06 
0.14 
0.25 
0.39 
0.56 

0.76 
0.99 
1.25 
1.54 
2.22 


SO. 08  I  $0.10 
O'.IS  0.23 
0.31  0.41 
0.49  0.64 
0.70      0.92 


0.96 
1.25  I 
1.58 
1.95 
2.81 


1.5  and  over  I.: 

2  and  over  1.5 j    5.00 

3  and  over  2 11 .25 

4  and  over  3 .20.00 

5  and  over  4 [  31  .25 


3.47  1  4.40 
6.17  7.82 
13.87  I  17.58 
24.70  31.25 
38.60  I  48.80 


I  and  over.5 


45.00    55.60  I  70.40 


1.25 

1.63 

2.06 

2.55 

3.67  ! 

I 

5.74 

10.00 

22.95 

40.80 

63.80 


$0.14 
0.31 
0.56 
0.87 
1.25 

1.70 
2.22 
2.81 
3.47 
5.00 

7.82  I 
13.80 
31.25 
55.60 
86.80 


$0.20 
0.45  I 
0.80  ! 
1.25 
1.80 

2.45  I 
3.20  I 
4.05 
3.00 
7.20  I 

11.25 
20.00 
45.00 
80.00 
125.00 


91. SO  !  125.00  I  180.00 


6.33 
7.81 
11.25 

17.60 
31.25 
70.40 


.\t  any  time  not  less  than  ten  years  after  the  date  for  the 
first  payment  or  after  the  last  revision  of  the  rates  of  com- 
pensation the  Secretaries  of  the  Interior  and  Agriculture 
may  review  such  rates  after  application  by  or  notice  to  the 
permittee  and  impose  such  new  rates  of  compensation  as 
they  may  decide  to  be  reasonable  and  proper,  provided  that 
such  rates  shall  not  be  so  increased  as  to  result  in  reducing 
the  margin  of  income  (including  appreciation  in  land 
values)  from  the  project  over  proper  actual  and  estimated 
expenses  (including  reasonable  allowance  for  renewals  and 
sinking-fund  charges)  to  an  amount  which,  in  view  of  all 
the  circumstances  (including  fair  development  expenses  and 
working  capital)  and  risks  of  the  enterprise  (including 
obsolescence,  inadequacy  and  supersession),  is  unreasonably 
small;  but  the  burden  of  proving  such  unreasonablenes? 
shall  rest  upon  the  permittee. 

Complete  development  of  the  power  site  shall  mean  the 
construction  of  such  permanent  project  works  and  the  in- 
stallation of  such  generating  equipment  as  will  provide  for 
the  full  utiHzation  of  the  total  capacity  of  the  power  site. 

The  project  works  as  a  whole,  excepting  installation  of 
hydraulic  and  electric  machinery,  shall  be  begun  vnthin  one 
vear  and  completed  within  three  years.  Machinery  of 
;o,ooo-hp  rating  shall  be  installed  within  three  years,  and 
additional  machinery  shall  be  installed  as  the  conditions  of 
the  market  will  warrant  or  as  the  Secretaries  or  any  duly 
authorized  State  agency  may  direct. 

The  average  price  for  electric  energy  charged  to  custom- 
ers and  consumers  of  the  permittee  .shall  be  determined  by 
dividing  the  total  actual  and  estimated  annual  receipts  from 
the  sale  and  disposition  of  electric  energy  by  the  total  num- 
ber of  kilowatt-hours  generated,  provided  that  in  determin- 
ing said  total  annual  receipts  there  shall  be  included  esti- 
mated receipts  for  any  electric  energy  used  by  the  permit- 
tee at  a  price  which  shall  not  be  less  than  2  cents  per  kw- 
hr.  nor  less  than  the  cost  per  kilowatt-hour  of  generating, 
transmitting  and  delivering  such  energy  to  the  point  of 
use,  taking  into  account  proper  operating  and  maintenance 
expenses,  fixed  charges  and  reasonable  allowances  for  re- 
newals and  sinking  fund. 

TTnless   otherwise   authorized   by   the   Secretaries   of   the 


interior  and  Agriculture,  the  maximum  price  at  which  <■■ 
trie  energy  developed  by   or  transmitted   from   the  pu. 
project  niay  be  disposed  of  to  customers  or  consumers  -^ 
not  exceed  6  cents  per  kw-hr.,  and  the  maximum  priC' 
which   such   electric   energy   in   excess  of  2000  kw-hr 
annum  with  an  average  annual  delivery  of  more  than 
per  cent  of  the  connected  installation  within  the  year  ;i 
be  disposed  of  to  customers  or  consumers  shall  not  exc 
2  cents  per  kw-hr.,  said  maximum  price  being  dcternii' 
by  dividing  the  total  annual  charge  to  the  purchaser  b> 
corresponding    total    annual    delivery    to    him    of    eke 
energy.    In  contracts  with  its  customers  the  permittee  ■ 
specify  the  maximum  price  of  final  sale  or  resale  and  • 
reserve  the  right  to  cancel  any  contract  or  agreement 
sale  or  resale  of  electric  energy  that  provides   for  a  |. 
in  excess  of  such  maximum.     .No  more  than  50  per  ccri: 
the   total  deliverable  capacity   of  the   power   site  shai, 
delivered  to  any  one  consumer.    The  total  capacity  01 
site  shall  be  deemed  and  taken  to  be  112.000  hp,  but  is 
ject  to  adjustment  by  the  Secretaries  annually  to  pro. 
for  increase  or  decrease,  by  storage  or  otherwise,  of  a. 
able  stream  flow  to  an  amount  of  10  per  cent  or  more, 
for  increase  or  decrease  of  w  per  cent  or  more  in  averag' 
effective  head,  or  in  degree  of  |)racticable  utilization. 

The  permittee  is,  upon  demand  in  writing  by  the  Secre 
taries,  to  surrender  the  permit  to  the  United  States  or  t' 
transfer  the  same  to  such  state  or  municipal  corporatioi 
as  the  Secretaries  may  designate,  and  to  sell  or  transie 
with  the  permit  all  property  then  owned  or  held  by  th 
permittee  on  lands  of  the  United  States  and  then  valuabl 
or  serviceable  in  the  generation,  transmission  and  distribu 
tion  of  energy,  provided  (a)  that  such  transfer  shall  no 
be  demanded  in  the  case  of  a  municipal  corporation  units 
by  condemnation  such  corporation  shall  have  acquired,  0 
unless  by  proceedings  in  a  court  of  competent  jurisdictio 
it  shall  have  been  determined  that  such  a  municipal  cor 
poration  has  the  right  to  acquire,  the  property  of  the  pft 
mittee  situated  elsewhere  than  on  public  land,  or  unless  sue 
municipal  corporation  has  the  power  to  acquire  the  propert 
and  rights  of  the  permittee  in  accordance  with  the  follow 
ing  conditions:  (b)  that  such  surrender  or  transfer  sha 
be  on  condition  precedent  that  the  United  States  shall  pa 
or  the  transferee  shall  first  pay  to  the  permittee  the  re: 
sonable  value  of  all  such  w^orks  and  property  to  be  sui 
rendered  or  transferred;  (c)  that  such  reasonable  vaiu 
shall  not  include  any  sum  for  any  permit,  right,  franchis 
or  property  granted  by  any  public  authority  in  excess  c 
the  sum  paid  to  such  public  authority  as  a  purchase  pric 
therefor,  and  (d)  that  such  reasonable  value  shall  be  detc 
mined  by  mutual  agreement  of  the  parties  in  interest,  an 
in  case  they  cannot  agree,  by  the  Secretaries  under  a  m 
which,  except  as  modified  by  the  requirements  of  this  se.| 
tion.  shall  be  the  then  existing  rule  of  valuation  for  pow, 
properties  in  condemnation  proceedings  in  the  State  i| 
which  the  properties  to  be  surrendered  or  transferred  at' 
located.  But  nothing  herein  shall  prevent  the  United  Stat' 
or  any  state  or  municipal  corporation  from  acquiring  1 
any  other  lawful  means  the  permit  or  the  works  or  proptn 
then  owned  or  held  by  the  permittee  on  land?  of  the  Unit< 
States  occupied  or  used  under  the  permit. 

No  value  whatsoever  shall  at  any  time  be  assigned 
or  claimed  for  the  permit  or  for  the  occupancy  or  use  'I 
Interior  Department  lands  or  national  forest  lands  therl 
imder.  nor  shall  the  permit  or  such  occupancy  or  use  «»'■ 
be  estimated  or  considered  as  property  upon  which  the  p« 
mittee  shall  be  entitled  to  earn  or  receive  any  return.  Tl 
power  company  is  also  enjoined  from  entering  into  *' 
unlawful  restraint  of  trade  or  competition.  It  is  furfh 
agreed  that  at  intervals  of  not  less  than  twenty  years.  ' 
application  of  the  permittee  or  on  demand  of  the  Sec 
taries.  this  agreement  and  the  permit  shall  be  mndifie<l 
conform  to  the  then  subsisting  regulations  fixed  by  the  -'^f 
retaries  under  the  act  of  IQOI  or  amendments  thereto. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


"  Iron   by  Wire  " 

Advertising  electric  llatirons,  the  Union  Electric  Light 
Power  Company,  of  St.  Louis,  adopts  the  rather  striking 
logan  "Iron  by  wire."  It  is  declared  that  an  electric  iron 
an  mean  more  to  the  health,  comfort  and  happiness  of  the 
ome  than  any  other  one  thing.  On  request  an  electric  iron 
ill  be  loaned  for  thirty  days'  free  trial.  One  point  is 
lat  "nothing  gets  hot  but  the  iron."  The  price  made  is 
3.50,  and  the  irons  (except  cords)  are  unconditionally 
uaranteed  to  customers,  with  no  time  limit. 


Electric  Pumping  for  West  Springfield,  Mass. 

Hydroelectric  energy  supplied  from  the  transmission  lines 
f  the  Amherst  Power  Company  will  supersede  steam  and 
asoline  engine  service  on  Sept.  i  at  the  Bear  Hole  pump- 
ig  station  of  the  West  Springfield  (Mass.)  water-works. 
wo  General  Electric  motors  of  275  hp  combined  rating 
ill  be  installed.  The  contract  for  the  work,  which  has 
Jen  awarded  to  Mr.  P.  C.  Fitzpatrick,  of  Springfield, 
>ass.,  includes  a  rearrangement  of  pumps  and  other  sta- 
;on  equipment  to  provide  a  more  efficient  service. 
) 


Fan  Sales  in  St.  Louis 

jElectrically  lighted  billboards  bearing  the  display  matter 
'Own  in  the  accompanying  illustration,  coupled  with  a 
ecial  appliance  campaign  and  the  necessary  hot  weather 

make  it  effective,  resulted  in  the  largest  electric  fan  sale 
hich  the  Union  Electric  Light  &  Power  Company,  St. 
ouis,  has  had  in  years.  Fig.  I  shows  one  of  the  electrically 
jhted  billboards.  There  were  715  linear  feet  of  these 
[lards  used  to  advertise  the  comforts  of  an  electric  fan  dur- 
g  the  otherwise  unbearably  hot  days  which  have  pre- 
jiled  over  this  country  during  the  greater  part  of  the  sum- 
'W.    The  boards  range  from  30  ft.  to  40  ft.  in  length. 

Mr.  Charles  E.  Michel,  manager  of  the  new-business  de- 


I ADVERTISEMENT  ON   ELECTRICALLY  LIGHTED   BILLBOARD 

p^tment  of  the  company,  reports  that  during  the  last  week 
1  June  and  the  first  week  in  July  50  per  cent  more  electric 
fis  were  sold  than  during  the  entire  previous  year.  The 
f  I  campaign  was  really  started  on  June  25,  when  the  new- 
a|)liance  room  was  opened  to  the  public.  On  that  day  a  10 
Pi  cent  discount  was  offered  on  everything.  During  the 
t')  weeks  mentioned  S42  fans  were  sold,  having  an  aggre- 


gate consumption  of  55.796  watts.  The  money  paid  for  the 
energy  consumed  by  these  fans  represents  a  considerable 
increase  over  the  regular  revenue.  The  fans  ranged  in 
diameter  from  8  in.  to  16  in.,  most  of  them  having  oscillat- 
ing attachments. 

Fig.   2   is   a  view  of   the  new-appliance   room,   in   which 
fans    and   other   conveniences   made   possible  by   electricity 


FIG.    2 NEW-APPLIANCE    DISPLAY    ROOM 

are  displayed.  The  room  is  lighted  by  six  "brascolite"  fix- 
tures, each  containing  a  250-watt  tungsten  lamp.  This  type 
of  lighting  has  cut  down  the  energy  consumption  by  one- 
half  from  what  it  was  when  the  room  was  illuminated  by 
direct  lighting  and  has  increased  the  illumination  at  3  ft. 
above  the  floor  from  3.9  to  8.5  ft. -candles.  The  wall  cases 
and  show  cases  are  made  of  selected  quarter-sawed  oak 
lined  with  black  broadcloth.  The  interior  of  these  cases  is 
lighted  by  lamps  inclosed  in  semi-cylindrical  reflectors  ar- 
ranged horizontally.  The  compartments  below  the  wall 
cases  are  used  to  store  appliances  wrapped  in  cartons. 


Central-Station  Improvements  at  Greenfield,  Mass. 

The  Greenfield  (Mass.)  Electric  Light  &  Power  Com- 
pany has  lately  effected  a  number  of  improvements  in  its 
generating  and  distributing  system  which  go  far  toward 
strengthening  the  company's  position  in  the  north-central 
portions  of  the  State.  A  2ooc-kw  Curtis  steam  turbine 
costing  about  $30,000  has  been  installed  in  the  main  steam 
r>lant  at  Greenfield,  with  two  Porcupine  boilers,  rated  at 
500  hp  each,  at  a  cost  of  $11,500.  'The  condensing-water 
supply  formerly  pumped  into  the  station  has  been  rear- 
ranged to  permit  its  introduction  by  gravity,  and  an  addi- 
tion of  two  1170-kva  waterwheel-driven  generators  with  S. 
Morgan  Smith  turbines  is  being. made  to  the  equipment 
of  the  company's  hydroelectric  station  at  Gardners  Falls, 
on  the  Deerfield  River.  The  company  has  erected  a  trans- 
former station  in  Harnardston  and  is  distributing  energy 
at  2300  volts  there  and  in  the  town  of  Northfield.  The 
river  channel  below  Gardners  Falls  station  has  been  deep- 
ened to  supply  additional  head.  .\  new  dam  is  shortly  to  be 
built  on  the  Green  River,  in  Greenfield,  to  maintain  an 
ample  supply  of  condensing  water,  and  a  small  water- 
power  is  to  be  developed  at  this  point  for  supplementarv 
service.     The  Gardners  Falls  plant  originallv  contained  two 
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400-k\v  generators,  but,  following  the  dcvclopnuiits  of  the 
New  England  Power  Company  on  the  Deerlicld  River  de- 
scribed in  the  Dec.  28,  1912,  issue  of  the  Blectrkal  World, 
the  opportiniity  to  develop  additional  power  was  recognized. 

The  new  equiimient  of  tlie  Gardners  Tails  station  in- 
cludes two  1450-hp  turbines  designed  to  operate  at  150 
r.p.ni.  under  37  ft.  working  head  and  an  exciter  turbine  of 
S.  Morgan  Smith  make,  rated  at  135  hp,  the  cost  of  these 
erected  being  $11,500,  or  $3.85  per  hp.  The  electrical  appa- 
ratus consists  of  two  generators  of  1170  kva  rating,  a  60- 
kw  exciter  and  three  1200-kva,  three-phase  transformers 
for  delivering  energy  at  13,200  volts  to  the  Greenfield  com- 
pany's transmission  feeders,  the  price  of  this  equipment 
f.o.b.  factory  being  $29,500.  The  estimated  cost  of  switch- 
board additions  for  this  installation  is  about  $15,000,  in- 
cluding incidentals,  and  the  contract  for  excavation,  ex- 
tending the  station  and  installing  foundations  is  figured 
at  $4,250- 

In  a  recent  statement,  Mr.  Philip  Cabot,  vice-president  of 
the  company,  pointed  out  its  strategic  position  with  refer- 
ence to  neighboring  developments  and  discussed  its  operat- 
ing features  from  the  standpoint  of  economical  production. 
The  company  purchases  surplus  energy  from  the  hydro- 
electric plant  of  the  Turners  Falls  Power  Company  at  a 
price  of  about  0.5  per  kw-hr.,  or  less  than  the  cost  of  coal 
landed  at  the  Greenfield  station.  As  a  result  of  the  use  of 
this  exclusive  energy  and  that  from  Gardners  Falls 
throughout  about  two-thirds  of  the  year  the  cost  of  energy 
to  the  Greenfield  company  is  lower  than  in  many  other 
plants  in  the  State  doing  a  larger  business.  For  the  calen- 
dar year  1912  the  company's  water-power  plant  output  was 
4,080.800  kw-hr.;  its  .steam-plant  production  was  624,02:) 
kw-hr.  and  it  purchased  3,062,900  kw-hr.  The  total  costs 
of  operation  per  kw-hr.  were:  Manufacturing,  6.6  mills; 
distribution,  4.8  mills;  general  expense,  2.6  mills;  overhead 
charges.  8.2  mills,  the  total  expense  being  2.22  cents  per 
kw-hr.  The  average  reveniie  per  kw-hr.  from  sales  for 
motor  service  was  1.76  cents;  from  commercial  lighting. 
12.3  cents;  public  lighting,  5.6  cents;  sales  to  other  com- 
panies, 2.4  cents.  Mr.  Cabot  further  pointed  out  that  the 
operation  of  the  hydroelectric  plants  at  Turners  Falls  and 
Gardners  Falls  in  connection  with  the  steam  turbine  plants 
at  Greenfield  and  Easthampton,  including  in  the  latter  serv- 
ice supplied  by  the  Amherst  Power  Company,  permitted  ad- 
vantageous load-factors  to  be  enjoyed  under  centralized 
direction. 


Free  Flatiron  with  Wiring  Contract 

It  is  the  practice  of  the  Public  Service  Company  of 
Northern  Illinois  to  give  an  electric  flatiron  free  to  every 
householder  adjacent  to  its  lines  who  signs  a  contract  for 
the  wiring  of  his  house.  Mr.  John  G.  Learned,  of  that 
company,  reports  for  the  first  half  of  this  year  800  contracts 
for  the  wiring  of  old  houses,  compared  with  350  for  the 
corresponding  period  of  last  year.  Before  191 3  the  com- 
pany had  never  wired  more  than  I2C0  houses  in  one  year, 
but  it  has  set  its  mark  for  2000  for  this  year.  Each  of  these 
new  customers  will  have  a  flatiron  as  part  of  his  load. 


Free  Fan  Service  for  the  Sick 

The  policy  of  giving  free  fan- service  to  the  needy  sick, 
which  originated  with  the  Rochester  (N.  Y.)  Railway  & 
Light  Company  some  years  ago,  has  been  very  extensively 
adopted  throughout  the  country.  One  of  the  latest  com- 
panies to  place  it  in  effect  is  the  Kentucky  Utilities  Com- 
pany, a  subsidiary  of  the  Middle  W'est  Utilities  Company, 
which  has  offered  free  electric  fan  service  for  the 
remainder  of  the  summer  to  every  sick  person  who  is  unable 
to  pay  for  the  service  and  whose  residence  can  be  reached 
f'-om  its  existing  distributing  lines.    In  order  to  protect  it- 


jtll  against  imposition,  the  company  requires  its  local  man 
agers  to  obtain  a  physician's  statement  certifying  the  neces- 
sity of  such  fan  service  and  also  the  patient's  inability  to 
pay  for  it.  The  physician  is  also  instructed  to  notify  the 
local  manager  when  the  necessity  for  the  service  ceases. 

If  the  house  is  not  wired,  the  company  will  run  serv 
wires  and  install  sufficient  wiring  to  operate  the  fans,  lo.r 
ing  the  latter  to  the  patient  as  long  as,  in  the  judgment 
the  physician,  may  be  necessary.  Energy  for  opcrat; 
the  fans  is  also  supplied  gratis.  The  offer  applies  only 
the  towns  in  which  the  company  is  supplying  twenty-fu 
hour  service  and  where  the  service  lines  can  be  inst.il 
without   extending  the  distributing   lines. 

As  the  use  of  an  electric  fan  greatly  improves  the  con 
tion  of  a  patient  whose  vitality  is  reduced  by  the  extn. 
heat  of  the  summer  months,  and  sometimes  represents  ■ 
narrow  margin  between  life  and  death,  this  generous  01; 
has  been  very  effective  in  securing  the  good  will  of  tl... 
community  in  which  the  electric  service  is  available 


Electric   Service    for    Large   Office   Building    Con- 
trolled from  Another  Building  a  Block  Away 

Because  space  in  the  new  Railway  Exchange  Building  in 
-St.  Louis  is  so  very  valuable,  all  feeder  switching  apparatu.' 
is  installed  in  the  basement  of  another  building  in  an  ad 
joining  block.  Electrical  energy  will  be  secured  from  ar 
isolated  plant  and  also  from  the  Laclede  Gas  Company  01 
St.  Louis.  The  isolated  plant  is  in  the  same  basement  a' 
the  feeder  switchboard  and  will  be  operated  by  the  Lish' 


Central  ■Sfa.  2er^fce 

CONTROL  CON.VECTIOXS 

&  Development  Company,  of  St.  Louis.  In  a  basement  ad 
joining  the  isolated  plant  the  Laclede  company  is  erectini 
a  substation.  During  the  winter  the  isolated  plant  will  fur 
nish  energy  for  a  load  of  about  1800  kw,  as  well  as  the  hea 
for  the  building,  while  from  May  i  to  Oct.  i  the  energ: 
will  be  purchased  from  the  central-station  company. 

The  isolated-plant  generating  equipment  will  consis 
of  four  750-kw,  ^jo-volt,  three-phase,  60-cycle  Centra 
Electric  turbo-generators,  which  will  receive  steam  fron 
four  500-hp  Heine  boilers.  A  600-ton  concrete  coal  bunkt 
into  which  coal  can  be  unloaded  through  manholes  in  th 
sidewalk  is  provided,  and  an  endless  belt  conveyor  receive 
coal  from  chutes  opening  out  of  the  bottom  of  the  bunke 
and  conveys  its  charge  to  lo-ton  overhead  hoppers.  Ashe 
may  be  disposed  of  by  means  of  small  cars  dumped  ont' 
telescoping  sidewalk  lifts,  or  by  a  vacuum  ash-handlini 
system,  and  loaded  onto  wagons. 

The  steam-turbine  units  supply  energy  at  250  volts  t 
eight  300-kw,  three-phase  auto-transformers,  four  of  whid 
are  delta-connected  and  supply  energy  for  lighting  circuit; 
Taps  are  provided  in  the  middle  of  each  leg  of  the  delt 
for  three-wire  service,  the  middle  taps  being  unfused,  sin' 
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an  unbalanced  load  on  the  three-wire  system  would  cause 
lamps  to  burn  out  in  case  a  fuse  was  ruptured.  Busbars 
connect  all  of  the  250-volt  taps  on  these  auto-transformers 
so  that  a  tie  switch  may  be  used  to  connect  with  the  central- 
station  source  of  supply.  The  remaining  transformers  are 
star-connected  and  supply  energy  to  three  300-kw  rotary 
converters.  The  rotaries  supply  direct  surrent  at  250  volts 
for  elevator  service,  and  a  tap  from  the  neutral  of  the  sets 
provides  for   125-volt  direct-current  service. 

Four  300-kw,  4150-250-volt,  three-phase  transformers  are 
also  installed  in  the  basement  and  receive  energy  from  the 
Laclede  Gas  Light  Company's  adjoining  basement  substa- 
tion. The  secondary  terminals  of  these  transformers  may 
be  connected  onto  the  250-volt  alternating-current  bus  by  a 
tie-switch  when  it  is  desired  to  change  over  from  one  source 
to  the  other. 


Merit    System   for    Central-Station    Salesmen    and 
Solicitors 

.\  plan  of  remuneration  of  the  sales  force  of  the  Union 
Electric  Light  &  Power  Company,  of  St.  Louis,  according 
to  the  merit  system,  has  now  been  in  force  for  about  a  year 
and  the  results  obtained  therefrom  have  proved  very  satis- 
factory. Operated  in  conjunction  with  the  merit  system 
there  is  a  sales  school,  sessions  of  which  are  held  every 
Saturday  afternoon  in  the  company's  office  building  under 
the  instruction  of  a  faculty  composed  of  three  industrial 
graduate  engineers,  the  assistant  sales  manager  and  Mr.  F. 
;D.  Beardslee,  sales  manager.  The  purpose  of  the  course  is 
to  familiarize  the  employees  of  the  sales  department  with 
rate  schedules  and  general  terms  and  conditions  of  con- 
Itracts,  and  also  to  ascertain  what  each  man  knows  so  that 
'the  proper  one  can  be  picked  for  certain  duties. 

Every  employee  of  this  department  is  assigned  to  one  of 
the  three  classes,  the  attendance  at  which  is  compulsory. 
■Class  No.  I  is  composed  of  new  men  and  others  whose 
understanding  of  the  business  is  questioned.  Class  No.  2 
'is  composed  of  men  better  posted  in  matters  of  salesman- 
ship and  rates  pertaining  to  commercial  lighting  and  small 
hiotor-service  business.  No.  3,  the  advanced  class,  is  com- 
posed of  industrial  engineers  and  men  who  are  familiar  with 
|all  phases  of  the  sales  business  of  the  company. 

In  class  No.  i  the  men  are  taught  the  fundamentals  of 
fate-making,  reasons  for  certain  rates,  and  the  application 
of  rates  to  residential  and  ordinary  commercial  lighting 
land  small-motor  business.  They  are  also  drilled  with  refer- 
ence to  taking  and  handling  business  according  to  the  com- 
pany's handbook.  In  class  No.  2  the  student  is  taught  the 
ipplication  of  rates  in  the  more  complicated  commercial 
ighting  and  medium-sized  motor  installations,  receiving 
in  addition  some  instruction  in  illuminating  engineering, 
(n  class  No.  3  discussions  on  various  applications  of  electric 
drive  to  industrial  purposes  are  taken  part  in,  and  rate 
'schedules  are  applied  to  mixed  lighting  and  motor  installa- 
:ions.  Lectures  by  engineers  are  given  from  time  to  time 
lefore  this  class. 

Promotions  are  made  from  the  different  classes  as  soon 
[ss  the  student  is  able  to  pass  the  corresponding  examina- 
*.ion,  which  consists  of  twenty  written  questions  and  oral 
i'leinonstrations  on  ability  to  sell  electric  service  to  one  of 
:he  faculty. 

The  accompanying  chart  shows  the  scheme  of  paying  the 
•-alesmen  on  an  equitable  basis.  The  plan  is  that  the 
iTionthly  salaries  shall  increase  with  each  year's  service  with 
he  company,  thereby  giving  the  older  employees  a  higher 
'alary,  on  the  general  theory  that  the  longer  a  man  stays 
vith  the  company  the  more  valuable  his  services  become. 
In  the  other  hand,  a  new  man  on  a  smaller  salary,  if  more 
apable.  may  earn  more  by  obtaining  high  merit  points  as 
ndicated  in  the  chart.  To  equalize  the  merit  points  which 
lire  received  from  different  districts,  sections  of  the  city  in 
Vhich  business  is  comparatively  easy  to  obtain  are  labeled 


wuh  handicaps.     Each  district  has  a  specified  minimum  busi- 
ness determined  from  past  records. 

The  sequence  of  promotion  is  in  the  order  of  residential, 
commercial  and  industrial  service  salesmen,  but  after  ten 
years'  employment  it  is  considered  that  the  men  will  be  in 
a  position  to  justify  advancement  to  salaries  which  are  not 
covered  by  this  schedule.  Errors  are  provided  for  by  de- 
ducting merit  points.   As  occasions  demand  the  merit  chart 

CHART   OF    MERIT   SYSTEM    OF    P.\YMEN"T   FOR    CENTR.AL-STATIO.N' 
SALESMEN 

P.WMENTS  FOR  MERIT 


Commercial  Salesmen 


Residential  Salesmen 


First 

S40.00 
30.00 
20.00 
10.00 

.^    on 

First 

Secon.l 

Third 

$15.00 

Third 

Fourth 

Fourth    

Fifth 

COMMERCIAL  SERVICE  SALESMEN MERIT  POINTS 

For  each  new-business  contract  on  office  call  (not  additional) 3 

For  each  ne'w-business  contract  on  personal  call  (not  additional) 6 

For  each  successor's  contract 2 

For  each  kw  capacity,  new  business  and  additional i 

For  each  SlOO  estimated  yearly  revenue 3 

For  each  S 1 0  appliance  sales 3 

For  each  suggestion  for  good  of  the  ser\'ice  which  is  adopted 10 


RESIDENTIAL  SERVICE  SALESMEN MERIT   POINTS 

For  each  new-business  contract  on  office  call  (not  c  dditional) 3 

For  each  new-business  contract  on  personal  call  (not  additional) 6 

For  each  successor's  contract 2 

For  each  contract  to  wire  old  houses \q 

For  each  kw  capacity,  new  business  and  additional.       ,                              .  .  1 

For  each  SlOO  estimated  yearly  revenue 3 

For  each  SI  0  appliance  sales 5 

For  each  suggestion  for  good  of  the  ser\'ice  which  is  adopted 10 


HANDICAPS 

AND 

MINIMUMS 

Districts 

1     1    2     [    3 

4         5 

6 

7 

8 

9 

10 

Commercial: 

Handicaps 

100 

90 

90 

80 

70 

100 

30 

40 

Minimiims 

200 

190 

190 

180 

170 

150 

100    100 

130 

140 

Residential , 

Handicaps 

80    100 
180  i200 

50 
150 

50  1    30 

150  jl30 

100 

60 
160 

30 
130 

Minimums .    .  . 

INDUSTRIAL  SERVICE  SALESMEN 

Salaries  based  on  efficiency  and  each  salesman  handicapped  one  point  for 
each  dollar  of  monthly  salary.  Merit  points  same  as  commercial -service  sales- 
men. 

Monthly  payments  for  merit:  First,  S15 ;  second,  $10;  third,  $5. 

APPLICATION  a:{D  LAMP  COUNTERS,  MAIN  OFFICE  AND  BRANCHES 

Salaries  based  on  effijiency. 
Merit  points:  For  each  SIO  appliance  sale.  S3. 
Monthly  payments  for  msrit:  First.  $5;  second.  S3;  third,  $2. 
Note. — No  merit  payment  wi'l  be  mid?  to  any  individual,  unless  he  or  she 
has  obtained  nine  or  more  points  during  the  nunth. 

is  revised.  As  the  men  progress  from  class  No.  i  to  class 
No.  2  they  are  considered  as  having  advanced  one  year  in 
the  service  of  the  company.  A  commercial  chart  is  located 
in  the  salesmen's  meeting  room,  on  which  the  business  which 
each  salesman  has  done  during  the  day  is  recorded,  with  the 
corresponding  merit  points.  This  bulletin  is  watched  like  a 
"baseball-return"  board,  and  it  inspires  each  man  to  sur- 
pass the  others. 
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Illumination_and  Wiring 

Special  Sidewalk  Lijrhtinjr  for  Theater  Approach 

An  effective  inctlKul  dI  calliii};  attention  to  tlie  hliortest 
route  to  the  playhouses  is  shown  in  the  accompanying  illus- 
tration of  a  special  sidewalk  lighting  installation  at 
Worcester,  Mass.,  used  by  the  Worcester  Theater.  The 
establishment  is  located  on  a  side  street  and  slightly  below 
the  main  thoroughfare  of  traffic.  To  provide  better  illumi- 
nation for  patrons  and  to  establish  an  avenue  of  light  lead- 
ing directly  to  the  main  entrance  seven  pipe-frame  brack- 
ets were  attached  to  the  side  walls  of  a  hotel  building  bor- 
dering the  passageway,  each  bracket  being  equipped  with 
six  25-watt  tungsten  lamps  with  clear  bulbs.  The  brackets 
are  about  7  ft.  long  and  arc  about  25  ft.  apart,  being  from 
15  ft.  to  20  ft.  above  the  sidewalk.  The  wiring  is  carried 
in   conduit   along  the  outer   wall   of  the  hotel,   with   fuse 


the  back  of  the  card  (Fig.  6a).  Data  on  switches  an. 
branch  or  main  fuses  should  also  be  recorded  on  the  back 
of  the  card.  If  the  dimensions  given  are  entered  on  this 
card,  it  will  often  save  reference  to  the  drawings  in  Series 
No.  5.  These  dimensions  should  not  be  considered  essen- 
tial, however.  In  the  system  for  which  this  card  was  de- 
signed the  number  of  ducts  in  a  row  might  increase  to 


ILLUMINATION    FOR   THEATER   APPROACH 

boxes  at  the  individual  brackets.  The  sidewalk  is  7  ft. 
wide,  and  at  the  end  of  the  row  of  brackets  a  large  electric 
sign  projects  from  the  theater  into  the  street,  forming  a 
climax  in  the  perspective.  Energy  is  supplied  by  the  local 
central  station. 
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FIG.    6 MANHOLE    RECORD    CARD 

sixteen.  This  made  the  size  of  the  ruled  squares  so  small 
that  the  number  of  the  circuit  could  not  be  placed  in  the 
square  corresponding  to  the  proper  duct.  The  occupieii 
ducts  are  merely  indicated  by  a  dot.  If  it  is  known  that  tht 
number  of  ducts  will  not  exceed  that  many,  the  squares  mav 
be  enlarged  and  this  card  may  then  render  the  use  of  the 
one  shown  in  Fig.  7  unnecessary.  The  card  should  be  fille  i 
in  by  the  construction  foreman  and  punched  for  his  note 
book.  In  this  connection  it  may  be  suggested  that  all  wort 
orders,  etc.,  be  made  on  5-in.  by  8-in.  cards  and  puncheii 
similarly  for  use  in  these  notebooks.  When  properl^ 
filled  in,  the  card  is  turned  over  to  the  engineering  dt 
partment  for  use  as  a  guide  for  the  inspector  in  obtainins 
data  for  the  remaining  series.  It  is  possible  that  the  con 
struction  foreman's  order  can  be  arranged  so  that  the 
purpose  served  by  Fig.  6  can  be  performed  by  it.  If  so,  it 
would  be  unwise  to  duplicate  his  work  by  using  the  front 
of  this  card. 

Vig.  7  represents  a  series  of  5-in.  by  8-in.  cards  showine 
a  section  between  each  two  manholes.  This  card  involve' 
a  system  of  numbering  ducts.    The  following  i«  suggesteo 


Distribution  Line  Records— II 

By  H.  a.  Holmes 
In  last  week's  issue  it  was  suggested  that  data  on  man- 
holes, poles,  etc.,  might  be  kept  on  cards  instead  of  on  draw- 
ings. Fig.  6  represents  a  series  of  5-in.  by  8-in.  cards  show- 
ing each  manhole,  the  ducts  occupied  and  the  apparatus  in 
the  manhole.  Manholes  should  be  numbered  on  the  decimal 
system.  By  doing  so  intermediate  manholes  or  handholes 
can  be  inserted  without  disarranging  the  numbering 
scheme.  For  example,  if  Nos.  5  and  6  have  been  assigned 
to  two  manholes  about  400  ft.  apart  and  a  handhole  is 
placed  about  100  ft.  from  No.  5,  the  number  assigned  to 
this  would  be  5.2.  If  two  manholes  were  afterward  in- 
stalled between  Nos.  5  and  5.2,  they  could  be  numbered 
5.05  and  5.1.  This  subdivision  may  be  carried  as  far  as 
necessary.  The  four  ruled  squares  grouped  around  the 
central  square  represent  the  side  of  the  manhole  laid  down 
flat.  They  are  ruled  in  squares  so  that  the  ducts  can  be 
easily  outlined  by  following  these  lines.  Their  approximate 
point  of  entrance  to  the  manhole  can  also  be  shown,  and  if 
transformers  are  installed  in  the  manhole  the  location  may 
be  indicated  by  a  circle  drawn  with  water-color.  The 
number  of  the  transformer  should  be  marked  near  it  with 
water-color.     The  size  and  other  data  should  be  placed  on 
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FIG.   6a REVERSE   SIDE  OF   CARD  SHOWN    IN    FIG.  6 

Stand  so  that  you  can  look  along  the  line  of  ducts  and  fac' 
either  northeast,  north,  northwest  or  west  and  number  th( 
ducts  from  left  to  right  beginning  at  the  top.  The  only  ob- 
ject of  numbering  the  ducts  is  to  enable  an  order  to  be  sen' 
to  the  construction  department  to  pull  cable  in  a  <=^*"^ 
duct  or  replace  cable  in  a  certain  duct.  As  the  method  d 
showing  the  duct  crojs-section  may  not  be  clearly  undei 
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stood,  an  instance  has  been  shown  in  Fig.  7  where  a  sys- 
tem of  ducts  has  been  outlined  and  numbered.  The  other 
columns  are  self-explanatory.  A  line  is  used  for  each 
cable.     The  information  '"date  removed"  and  "cause  of  re- 


records.  In  the  present  system  a  section  between  two  man- 
holes will  always  be  filed  under  the  manhole  with  the  lowest 
number  of  the  two.  For  a  pole  line  this  card  would  be 
modified  as  shown  in  Fig.  7a.     These  cards  and  the  follow- 
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FIG.    7 — CARD    FOR    SECTIONS    BETWEEN     MANHOLES 


FIG.  8a — CABLE  RECORD 


inoval"  may  not  seem  necessary  to  some,  but  if  the  column  ing  series,  No.  8,  are  punched  for  insertion  in  the  notebook 

date  removed"  were  not  supplied  it  would  be  necessary  of  the  inspector. 

to  cross  out  a  line  when  a  cable  is  removed.     This  con-  Where   the    distribution   system   passes   through    several 

fuses  the  record,  and  it  is  much  neater  and  easier  to  insert  manholes  or  over  several  poles  without  change  or  taps,  one 
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FIG.    /A — CARD    FOR    OVERHEAD    POLE    LINE 
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'JL  date  which  will  supersede  the  record  than  to  cross  out  a 
'ine  of  writing.  The  cause  ot  removal  may  be  interesting 
,n  noting  the  behavior  of  different  classes  of  cable  and  the 
;rowth   of  business.      It    will    also    indicate    whether    suffi- 
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FIG    8 CARD    FOR     UNDERGROUND    CONDUIT    SYSTEM 

lent  allowance  for  increase  in  load  is  being  made.  It 
lay  be  omitted  without  detracting  from  the  efficiency  of 
le  record,  however.  The  object  in  considering  a  section 
etween  manholes  instead  of  each  face  of  the  manhole  is 
lat  in  the   latter  system    there   would   be   duplication    of 


Kw              Transformer  Card     Local  no. 

Cycifs                                                                            Mrr^f^'sNo 
pHASF.-i               X.Y^Fi  FCTRir    Cn        MPftp. 

0 

LOCATIOW 

:».((.« 

'^•A^i 

"'«™ 

in-ille 

nw'V. 

C».«  PonRaMSM.. 

""sr*" 

■^•V*"*" 

^— ' 

/~s 

^— ^ 

FIG.    9 TRANSFORMER    RECORD    CARD 

card  may  represent  the  entire  section  until  such  time  as  a 
change  is  made. 

Fig.  8  represents  a  series  of  cards  somewhat  similar  to 
those  of  Fig.  7  with  the  cross-section  omitted.    If  the  lines 
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FIG.    9A REVERSE    SIDE    OF    CARD   SHOWN    IN    FIG.    9 

on  I'"ig.  7  become  tilled,  the  data  are  continued  on  these 
cards.  The  corresponding  card  for  the  pole  line  would  be 
similar  to  the  right-hand  side  of  Fig.  7a. 

While  somewhat  separate   from  the  distributing  system 
proper  the  transformer  is   nevertheless  one  unit  of  it.     A 
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card  (Fig.  9)  is  thereiore  given  for  recording  tiic  data  on 
transformers.  This  card  gives  tlie  complete  history  of  the 
transformer  from  the  time  of  its  receipt  by  the  company. 
The  column  "cause  for  removal"  on  this  card  will  show  up 
any  recurring  trouble  in  the  transformer.  The  column  so 
headed  in  Fig.  6a  will  indicate  trouble  recurring  on  a  par- 
ticular circuit  or  in  a  particular  manhole.  The  back  of 
this  card  (Fig.  9a)  should  be  used  to  record  the  tests 
made  at  peak  and  light  load  periods  to  determine  when  a 
larger  transformer  is  needed  or  when  transformers  may 
be  disconnected.  It  will  be  noted  that  columns  for  only  two 
circuits  or  phases  arc  given.  If  three-phase  transformers 
are  used,  there  should  be  space  for  readings  on  the  third 
phase. 

In  installing  this  system  the  data  would  be  obtained  by 
inspectors  assigned  to  the  duty.  They  would  necessarily 
have  to  obtain  much  of  the  information  from  the  foreman 
of  construction.  If  no  data  of  this  nature  have  previously 
been  kept,  it  will  be  a  long  and  tedious  task  to  get  informa- 
ii;_.n,  but  the  accessibility  of  the  information  will  more 
than  justify  its  tabulation. 

All  new  construction  or  changes  in  the  underground  sys- 
tem should  be  made  by  the  construction  department  in 
accordance  with  drawings  furnished  by  the  engineering  de- 
partment under  Series  5.  If  only  a  service  duct  and  hand- 
hole  are  being  installed,  a  small  8-in.  by  10.5-in.  drawing 
placed  on  an  8.5-in.  by  11 -in.  sheet  is  sufficient.  The  bhu' 
print  should  be  returned  to  the  engineering  department  with 
notes  showing  any  changes  which  were  necessary  because 
of  underground  structures  not  known  to  exist.  The  trac- 
ing should  then  be  corrected. 

If  the  change  involves  any  change  in  the  circuits.  Series 
Xo.  I,  2,  3  or  4  should  be  corrected  accordingly.  This 
work  of  keeping  the  maps  up  to  date  should  not  be  allowed 
to  accumulate,  as  constant  attention  reduces  the  work  to  a 
minimum. 

If  a  new  manhole  has  been  added  or  if  the  circuit  or 
wire  sizes  have  been  changed,  the  construction  foreman 
should  return  to  the  engineering  department  a  card  of 
Series  6  or  his  order  giving  the  data  called  for  thereon. 
If  new  wires  only  have  been  installed  or  the  sizes  changed, 
a  dot  in  the  proper  duct  with  a  note  regarding  tlie  work  is 
all  that  is  necessary.  The  inspector  should  then  verify  the 
information  turned  in  and  correct  or  fill  out  the  cards  of 
Series  7  and  8. 


Recent  Telephone  Patents 

Xew  Transmitters  axu  Receiver 
Early  experiments  showed  carbon  to  have  such  excellent 
microphonic  properties  that  for  a  long  time  it  has  been  used 
extensively  in  transmitter  manufacture.  Mr.  S.  G.  Brown, 
of  London,  England,  has  found  what  he  considers  an  ad- 
vantageous substitute  in  osmium  iridium  alloy  as  it  occurs 
in  nature.  Its  use  is  suggested  either  for  a  single  contact 
or  as  granules.  A  United  States  patent  has  been  granted  to 
Mr.  Brown  for  transmitting  devices  using  this  alloy. 

Mr.  Francis  Kayser,  of  Philadelphia,  has  patented  a 
unique  type  of  transmitter  for  use  in  conjunction  with  desk- 
set  telephones.  The  upright  of  the  stand  carries  a  carbon 
rod  the  upper  end  of  which  is  secured  to  the  diaphragm. 
The  diaphragm  must  be  integral  with  or  have  a  fixed  rela- 
tion to  the  upright.  The  carbon  rod  is  swung  upon  a  hori- 
zontal pin  near  the  diaphragm.  The  lower  or  long  arm  dips 
into  a  receptacle  containing  a  stationary  contact  and  a  mass 
of  carbon  granules.  The  lever  acts  as  a  movable  electrode 
and  its  motions  control  the  resistance. 

It  is  the  object  of  Mr.  A.  Marr.  of  Manchester.  England, 
to  cut  down  the  peripheral  contact  of  the  diaphragm  of  tlie 
telephone  receiver.  To  accomplish  this  the  diaphragm  is 
clamped  between  two  rings  whose  opposing  faces  have  been 
oppositely  beveled.  The  diaphragm  is  held  between  the 
rings  which  make  line  contact  with  it. 


Letter  to  the  Editors 

Solution  of  the  Telephone  Trust  Difficulty 

/  0  llic  Jidilors  of  the  Electrical  World: 

Sirs: — The  writer  has  noticed  from  time  to  time  tli 
your  editorial  department  is  perhaps  inclined  to  complain  > 
the  attempts  of  the  United  States  Department  of  Ju6i;i 
to  regulate  telephone  traffic,  and,  in  fact,  has  covered  wr, 
a  very  thin  veneer  of  courtesy  its  opinion  of  suits  again-, 
other  so-called  trusts.  The  following  facts  arc  called  to 
your  attention: 

Two  telephones  or  more  in  a  town  are  a  needless  anno 
ance  and  expense,  but  wherever  you  find  both  trust  and  ;: 
dependent  telephones  you   find  better  service  and  cheaii 
rates.     The  problem,  then,  is  to  get  the  cheap  service  ar 
cheaper  rates  without  the  needless  expense,  which  is,  per 
haps,  one  cause  of  the  high  cost  of  living.     This  can  be 
done  by  forcing  telephone  companies  to  interconnect.    There 
is  absolutely  no  reason,  either  legal,  financial  or  technic; 
why  there  should  not  be  a  system  of  trunk  lines  connect;: 
the  offices  of  the  different  telephone  companies  so  that  il.v 
user  of  one  telephone  would  be  able  to  talk  just  as  satis- 
factorily and   freely  with  a  subscriber  on  another  line  as 
with  a  subscriber  on  his  own  line. 

Such  a  method  would  give  competition  pure  and  simple, 
would  do  away  with  the  necessity  of  having  two  telephones, 
and  would  enable  the  company  which  gave  the  better  serv- 
ice to  have  the  greater  number  of  subscribers. 

Now,  in  regard  to  the  suit  against  the  American  Tele- 
phone &  Telegraph  Company.  You  are  probably  aware 
that  this  company  is  perhaps  one  of  the  greatest  companies 
restraining  trade  that  there  are  in  existence.  You  prob- 
ably know  that  any  one  of  the  licensee  Bell  telephone  com- 
panies could  not  purchase  one  cent's  worth  of  material  with- 
out buying  from  the  Western  Electric  Company  (conipanv 
store).  This,  of  course,  is  a  legal  method  of  doing  busi- 
ness, but  it  is  a  dishonest  one  for  the  reason  that  the  owner> 
of  the  company  store  charge  high  prices  for  the  material, 
supplies  and  apparatus  which  they  sell,  thereby  robbing  the 
minority  stockholders  of  the  licensee  telephone  companies 
just  as  surely  as  if  they  met  them  on  some  dark  street  some 
night  and  rifled  their  pockets.  This  is  proved  by  the  fact 
that  the  identical  apparatus  which  the  licensee  companies 
are  forced  to  purchase  through  the  company  store  is  sold 
for  export  at  less  prices  than  to  the  American  companies. 

I  sincerely  believe  that  the  Department  of  Justice  and  the 
Interstate  Commerce  Commission  are  doing  nothing  what- 
ever to  injure  business  in  any  way;  that  they  are  not  caus- 
ing a  nerve-racking  ferment ;  that  there  is  no  hysteria 
caused  by  the  spirit  of  the  Sherman  act ;  that  people  who 
say  that  Congress  should  be  forgotten  for  ten  years  could 
be  put  in  jail  on  general  principles  and  the  country  would 
never  miss  them. 

Minneapolis,  Minn.  R.  L.  Lunt. 


[The  tone  of  our  correspondent's  letter  is  a  very  godi 
example  of  the  hyst.eria  to  which  we  referred  in  the  article 
of  Aug.  2  on  the  telephone  suit.  Legally  it  is  not  an  easy 
matter  to  effect  such  an  interchange  of  telephone  traffic  as 
he  proposes.  The  public  gets  a  large  measure  of  reliei 
through  consolidation  of  plants  under  commission  control. 
Regulation  of  rates  and  service  by  public  authorities  is  (hf 
answer  of  society  to  the  tendency  in  this  country  toward 
monnpolv.  It  does  not  help  in  working  out  this  solution 
for  critics  like  Mr.  Lunt  to  speak  of  the  objects  of  their 
attacks  as  riflers  of  people's  pockets.  If  Mr.  Lunt  will 
re-read  our  comments  on  the  telephone  suit,  he  will  notice 
that  we  did  not  criticise  the  Department  of  Justice  or  the 
Interstate  Commerce  Commission  in  the  least.  On  the  con- 
trary, we  pointed  out  that  they  were  merelv  doing  their 
duty.  We  did  criticise  the  American  people  for  an  anoma- 
lous condition  created  iy  conflicting  statutes. — Ens.l 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Temporary  Repair  to  Oil  Switch 

The  accompanying  sketch  shows  the  temporary  repair 
lade  on  a  circuit-breaker  operating  handle  which  had 
roken  down  at  the  catch  notches  designed  to  hold  the 
andle  in  the  closed  position.  Side  blocks  were  accordingly 
lade  the  same  shape  as  the  notch  parts,  using  flat  pieces  of 
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TEMl'ORARV    UEl'AIR    TO    Oil.    SWITCH 

These  side  pieces  were  then  fixed  in  place  by  the 
l>tter  pins  which  hold  the  tripping  roller  inside.  The  job 
>st  little  to  carry  out,  and  will  keep  the  oil  switch  in 
leration  until  a  new  casting  can  be  secured. 


Accidents  and  Their  Prevention 

One  feature  of  the  useful  safety  bulletin  issued  monthly 
the  department  of  safety,  sanitation  and  relief  of  the 

land  Steel  Company  of  Chicago  is  a  department  entitled 
\ccidents  and  Their   Prevention."     Here  are   mentioned 

iefly  some  accidents  that  have  happened  in  the  works  at 
|diana  Harbor  with  a  few  words  of  warning.  Thus,  a 
oorer  was  screwing  an  electric  lamp  in  a  socket  when  i: 
f'ploded  and  he  was  burned  by  the  flash.  The  moral  is 
tiis  expressed:  "Turn  off  power  before  screwing  lamp 
fbbes  in  sockets.  Laborers  and  all  persons  not  authorized 
-'ipuld  not  meddle  with  electrical  apparatus.  Call  an  elec- 
trcian."  Again,  an  electrician  who  was  splicing  wires  was 
Irned  by  a  flash.  This  gives  occasion  for  the  following 
■'monition :  "Don't  work  on  live  wires  unless  absoluf el\- 
r,:essary,  and  then  take  necessary  precautions  for  safety." 

e  little  pamphlet  contains  condensed  and  attractively  pre- 
sited  information  about  various  methods  of  safety  in  in- 
fhtrial  works,  as  the  guarding  of  gears,  the  operation  of 
r.chinery,  instructions  as  to  first  aid  to  the  injured  and 
tl'  like.  Prizes  are  ofTered  for  safety  suggestions.  Mr. 
J;C.  Smith  is  the  safety  inspector  of  the  company. 


Automatic  Control  of  Step-Bearing  Pumps 

An  automatic  control  is  provided  for  the  step-bearing 
pumps  serving  one  of  the  vertical  turbines  in  the  LJlue 
Island  plant  of  the  Public  Service  Company  of  Northern 
Illinois,  so  that  if  the  accumulator  weights  fall  below  a 
fixed  level  steam  is  admitted  to  the  bearing  oil  pumps,  re- 
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Storing  the  high-pressure  supply.  A  cord  fastened  to  the 
accumulator  weights  passes  over  a  pulley  and  is  attached 
to  a  lever  of  a  spring  valve  in  the  steam  line  of  the  pump. 
If  the  weight  gets  low,  it  pulls  upon  the  valve,  turning 
steam  into  the  pump  until  the  high-pressure  oil  supply 
again  reaches  its  normal  quantity. 


Energy  Losses  in  a  Large  Electric-Service  System 

In  an  appendix  to  tlie  recent  report  of  Mr.  Ray  Palmer, 
city  electrician  of  Chicago,  on  the  maximum-rate  investi- 
gation of  the  Commonwealth  Edison  Company  appears  the 
diagram  reproduced  herewith.  It  shows  roughly  the  prin- 
cipal elements  of  a  large  electric-service  system,  with  the 
energy  losses  in  various  parts.  The  figures  given  indicate 
approximately  the  percentage  of  the  potential  energy  in  the 
coal  utilized  by  various  parts  of  the  system.  The  figures 
applying  to  customers'  premises  show  the  percentage  of  the 
energy  in  the  coal  burned  which  is  actually  utilized  in  the 
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translating  appliances  of  the  consumer.  The  lower  diagram 
shows  the  alternating-current  distribution  system,  the  di- 
rect-current system  being  indicated  on  the  upper  level. 

In  Chicago  electricity  is  generated  in  turbo-alternators 
at  9000  volts  to  12.000  volts  and  transmitted  through  under- 
ground cables  to  substations,  where  it  is  reduced  in  voltage 
for  distribution.     In  the  central   part  nf  the  city — that   is, 
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the  territory  south  of  iVortli  Avenue,  cast  of  Ashland  Ave- 
nue and  north  of  Thirty-ninth  Street — direct-current  trans- 
mission is  used.  Outside  of  this  central  district  aUernating- 
currcnt  is  employed. 


Burners  for  Oil  Fuel — I 

By  R.  T.  Strohm 
The  purpose  of  the  burner  is  to  spray  the  oil  fuel  into  the 
furnace;  consequently  the  first  requisite  of  a  good  burner 
is  that  it  shall  atomize  the  fuel  satisfactorily.  As  oils  are 
of  diflferent  densities  and  viscosities,  and  as  different  rates 
of  feed  must  be  used  to  accommodate  the  rate  of  com- 
bustion to  the  load  on  the  boiler,  it  follows  that  the  burner 
must  be  fitted  with  suitable  valves  in  order  that  its  action 
may  be  regulated  closely.  This  regulation  applies  not  only 
to  the  oil  but  to  the  atomizing  medium  as  well. 

A  second  important  feature  of  a  good  burner  is  accessi- 
bility for  cleaning  and  repair.  It  is  almost  impossible,  even 
after  taking  the  precaution  of  cleaning  and  straining,  to 
prevent  dirt  from  being  carried  along  with  the  oil.  As  a 
result,  clogging  of  the  oil  orifices  may  occur,  and  it  then 
becomes  necessary  to  clean  the  burner.  To  do  this  easily 
and  quickly,  the  burner  must  be  designed  so  that  it  may 
be  taken  apart  readily  and  without  undue  labor.  In  some 
types  of  burners  the  oil  and  steam  currents  cause  erosion. 
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FIG.    I REGULAR   GEM    OIL   HURNER 

and  in  such  forms  it  is  necessary  to  make  provision  for  re- 
moving and  renewing  the  worn  parts  without  loss  of  time. 

A  form  of  Gem  burner  designed  particularly  for  use  in 
small  furnaces  is  shown  in  Fig.  i.  Its  body  a  is  of  cast 
iron  and  contains  two  inlets  b  and  c,  the  former  for  the  oil 
and  the  latter  for  the  steam  that  is  used  as  the  spraying 
agent.  The  oil  flows  along  the  central  pipe  d  and  escapes 
at  the  tip  of  the  burner.  The  steam  passes  along  the  pipe 
e  surrounding  the  oil  pipe  and  is  given  a  whirling  motion 
by  the  vanes  of  the  whorl  /  near  the  tip.  It  then  escapes 
past  the  conical  end  of  the  oil  pipe,  through  an  annular 
opening  g,  sweeping  the  oil  into  the  furnace. 

As  the  oil  pipe  a  is  surrounded  by  live  steam  throughout 
its  entire  length,  the  oil  becomes  well  heated  in  flowing 
through  the  burner,  and  the  effect  of  this  heating  is  to  make 
it  more  fluid  and  easy  to  atomize.  The  regulation  of  the 
flow  of  oil  and  steam  is  accomplished  by  valves  in  the  pipes 
attached  at  b  and  c  respectively,  since  there  are  no  moving 
parts  in  the  burner  itself.  Should  the  oil  pipe  become 
clogged  with  dirt,  the  cap  at  the  back  may  be  unscrewed 
and  a  rod  may  be  inserted  to  remove  the  obstruction. 

An  improved  form  of  this  burner  is  shown  in  Fig.  2.  It 
differs  from  the  form  shown  in  Fig.  i  mainly  in  that  it 
has  a  needle  valve  included  in  the  burner  to  enable  the  oil 
flow  to  be  regulated  more  closely.  The  stem  a,  Fig.  2,  of 
the  needle  valve  is  threaded  near  its  inner  end  and  passes 
through  a  stuflSng-box  b  at  its  outer  end ;  thus  any  expan- 
sion of  the  stem  due  to  increase,  of  temperature  does  not 
alter  the  adjustment  of  the  valve,  as  it  would  do  if  the 
stem  were  threaded  at  the  stufiing-box  end.  The  oil  sur- 
rounds the  stem  inside  the  pipe  c  and  flows  to  the  nozzle 
through  grooves  cut  in  the  side  of  the  stem.    The  atomiza- 


tion  is  effected  in  the  same  way  as  in  the  simpler  type. 
Each  of  these  burners  may  easily  be  unscrewed  and  taken 
apart  for  cleaning. 

The  Parson  burner  illustrated  in  Fig.  3  is  similar  in  prin- 
ciple to  that  shown  in  Fig.  2.  The  tip  of  a  of  the  Parson 
Imrner  has  a  passage  b  for  the  steam,  which  is  admiti.  ' 
through  the  connection  c.     The  oil  enters  at  d  and  fl. 
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into  the  chamber  c,  from  which  it  is  allowed  to  pass  i:/ 
the  nozzle  /  past  the  regulating  valve  g.  This  valve  has  a 
very  slight  taper,  and  consequently  the  flow  of  oil  can  be 
adjusted  with  great  precision.  The  nozzle  projects  through 
the  center  of  the  steam  passage  in  the  tip,  and  the  oil  is 
thus  heated  on  its  way  to  the  furnace.  The  valve  stem  h 
is  furnished  with  a  stuffing-box  i  to  prevent  the  leakage  of 
oil. 

The  Booth  burner,  shown  in  Fig.  4,  is  one  that  has  been 
used  extensively  in  stationary-boiler  practice.  The  body  ot 
the  burner  consists  of  a  bo.x-shaped  casting  a  that  is  set 
horizontally.  It  contains  two  passages  b  and  c,  oil  being 
admitted  to  the  former  through  the  pipe  d  and  steam  to 
the  latter  through  the  pipe  e.  The  oil  flows  outward  through 
the  wide,  shallow  slot  /  at  the  tip  of  the  burner  and  drools 
downward  across  the  end.  An  adjustable  steel  plate  g  h 
bolted  across  the  steam  orifice.  This  plate  has  a  long  notch 
cut  in  the  top  edge,  forming  the  outlet  It  for  the  steam,  and 
on  the  inside  it  is  beveled  or  chamfered  so  as  to  direct  the 
steam  upward  toward  the  orifice.  The  escaping  steam 
sweeps  along  the  under  side  of  the  burner  tip  and  in  ex- 
panding sprays  the  oil  that  runs  down  from  the  upper  slot 
The  bolts  that  hold  the  plate  g  in  place  pass  through  long 
vertical  slots  in  the  plate,  and  this  construction  allows  the 
plate  to  be  moved  up  or  down  to  give  the  desired  depth  of 
slot  h.  This  adjustment,  of  course,  is  made  when  the  burner 
is  disconnected  and  not  in  use. 

The  arrangement  of  the  piping  to  the  Booth  burner  is 
simple.  The  supply  of  steam  is  brought  to  the  burner 
through  the  pipe  e,  the  flow  being  regulated  by  the  valve  1. 
In  the  same  way  a  valve  /  in  the  oil  line  d  is  used  to  con- 
trol the  rate  of  flow  of  the  oil.  Between  the  oil  pipe  and 
the  steam  pipe  is  inserted  a  short  connection  fitted  with  a 
valve  k.  This  serves  as  a  by-pass  to  admit  steam  to  the 
oil  passage  when  it  becomes  necessary  to  clean  out  the 
passage.  The  oil  valve  /  and  the  steam  valve  «  are  first 
closed  and  then  the  by-pass  valve  k  is  opened.  The  steam 
rushes  through  the  oil  passage,  and  its  heat  and  its  cutting 
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FIG.   3 PARSON    OIL    INSPIRATOR 

actiun  together  scour  the  passage  clean.  The  steam  pas 
sage  may  be  cleaned  by  removing  the  plate  g  completeh 
and  allowing  steam  to  blow  through  at  full  pressure.  Thi 
passages  in  the  burner  are  straight  and  fairly  large,  an( 
there  is  little  danger  of  their  becoming  clogged  frequently 
A  form  of  externally  atomizing  burner  known  as  the  Bes 
burner  is  shown  in  Fig.  5.     The  tip  by  which  the  atomizini 
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s  accomplished  is  supported  by  two  pipes  a  and  b  that 
:onvev  the  steam  and  the  oil,  and  these  pipes  are  made  of 
;uch  length  that  they  will  extend  through  the  boiler  front 
md  bring  the  burner  just  within  the  front  of  the  furnace, 
rhe  tip  is  of  cast  iron  and  contains  a  steam  passage  c  and 
in  oil  passage  d  connecting  with  the  oil  pipe  b.  The  oil 
jassage  is  curved  upward,  so  that  the  escaping  steam  sweeps 


it  is  equally  serviceable  with  heavy  oils.  The  flame  pro- 
duced is  fan-shaped  and  spreads  to  about  the  width  of  the 
boiler  furnace. 


FIG.    4 HOOTH    OIL    BURNER 

kross  the  face  of  the  orifice  e  at  right  angles  to  the  direc- 
ion  of  flow  of  the  oil,  thus  insuring  excellent  atomization. 
.loreover,  it  is  stated  that  this  arrangement  of  the  two 
'rifices  causes  the  steam  to  have  a  sort  of  ejector  action 
;n  the  oil,  with  the  result  that  the  oil  is  drawn  toward  the 
'rifice  e  and  only  a  low  pressure  is  necessary  in  the  oil 
ystem. 

;  The  steam  orifice  /  is  a  long,  shallow  slot  in  the  under 
"ace  of  a  hinged  lip  g  that  during  the  normal  working  of 
ie  burner  is  held  down  firmly  against  the  body  of  the  tip. 
4  fork  h  is  pinned  to  the  lip  and  has  fastened  to  it  a  rod  i 
lat  is  threaded  at  its  outer  end  and  fitted  with  two  ad- 
j'listing  nuts  ;  and  k  on  opposite  sides  of  the  bracket  /. 
\'hen  the  steam  passage  becomes  clogged  or  choked,  these 
"uts  are  turned  so  as  to  force  the  rod  i  inward  and  swing 
le  lip  upward.  Full  steam  pressure  is  then  turned  on  to 
low  out  the  obstruction,  after  which  the  lip  is  drawn  down 
n  its  seat.  This  may  be  done  from  the  front  of  the  boiler 
ithout  disturbing  the  setting  of  the  burner.  The  flow  of 
is  regulated   by   a  cock   m  and  the   steam   supply  by   a 


Slectrtcal    Wortii 
•  FIG.    5 — EXTERNALLY    AUTOMIZING    BEST    BURNER 

live  n  in  the  steam  pipe.  A  by-pass  valve  0  is  inserted 
rtween  the  steam  and  oil  pipes,  to  enable  the  oil  side  of 
jie  burner  to  be  cleaned  out  readily,  as  explained  before. 
The  construction  of  the  Best  burner  is  such  that  there  is 
tie  or  no  wear,  and  the  absence  of  needle  adjusting  valves 
^id  constricted  passages  reduces  the  likelihood  of  clogging. 
j  desired,  this  burner  may  be  operated  with  tar  as  fuel,  and 


Improved   Baffling   Arrangement   with   Large 
Combustion  Chamber 

At  its  recently  completed  Park  Place  heating  plant  the 
Central  Heating  Company,  of  Detroit,  Mich.,  has  adopted  a 
modification  of  the  baffling  arrangement  without  the  arch, 
as  employed  with  such  success  and  increased  efficiency  in 
the  500-hp  boilers  of  the  Detroit  Edison  Company's  Delray 
station.  At  the  latter  plant  boiler  efficiencies  as  high  as 
80  per  cent  have  been  obtained  in  the  region  of  rated  load- 
ings, while  the  units  are  capable  of  heavy  overloads. 

In  the  case  of  the  new  Park  Place  boilers,  however,  the 
mud  drums  have  been  raised  10  ft.  above  the  boiler-room 
floor  in  order  to  secure  increased  combustion-chamber 
space.  The  number  of  passes  is  limited  to  three,  the 
damper  being  placed  at  the  mud  drum.  This  reduction 
from  the  four  passes  obtained  with  the  highly  efficient  Del- 
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ray  boilers  was  made  for  the  purpose  of  reducing  the  drop 
in  draft  through  the  setting.  The  Park  Place  boilers  have 
a  nominal  rating  of  727  hp,  but  will  be  operated  over  a 
range  from  75  to  250  per  cent  of  normal  horse-power  capcitv . 


Load  on  Double-Turbine  Unit 

When  a  Iiigh-pressure  steam  turbine  exhausts  into  a  low-pressure  turbine 
and  the  two  turbines  drive  alternators  independently  connected  to  a  com 
mon  supply  system,  what  governs  the  division  of  load  between  the  alter- 
nators? C.  O. 

Between  any  two  alternators  connected  in  parallel  the 
division  of  load  is  determined  by  the  load  characteristic 
and  operating  conditions  of  the  prime  movers.  In  the 
case  outlined  each  alternator  would  deliver  to  the  system 
such  power  as  it  received  from  its  turbine,  less  the  losses 
in  the  alternator  itself.  With  two  "series-connected" 
turbines  the  relative  amount  of  power  developed  by  each 
depends  upon  the  admission  and  exhaust  pressures  and 
the  mechanical  efficiencies  in  each  case.  When  driving 
alternators  the  relative  speeds  are  set  by  the  number  of 
generator  poles,  and  no  governor  need  be  provided  for 
the  low-pressure  turbine  since  it  utilizes  such  steam  as  is 
exhausted  from  the  high-pressure  turbine,  to  which  steam 
is  admitted  in  accordance  with  the  total  load  to  be  carried 
by  the  double-turbine  unit. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical    Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 

Single-Fluise  Motor. — A.  IIeyi.and. — An  illustratctl  de- 
scription of  a  new  single-phase  motor,  which  the  author 
claims  can  be  built  with  the  same  dimensions  at  the  comnni- 
lator  and  the  same  comnnitator  voltage  as  a  direct-current 
motor.  The  result  is  that  the  dimensions  of  the  motor,  its 
losses,  heat  and  efficiency  may  be  held  within  the  same 
limits  as  in  direct-current  motors.  The  principle  is  the 
superposition  of  two  motors  in  the  same  armature.  One  is 
a  scries  motor  which  is  fully  loaded  and  the  other  is  a 
repulsion  motor  which  is  slightly  loaded,  that  is,  loaded  only 
temporarily  and  during  the  starting  operation.  The  short- 
circuit  axis  of  the  repulsion  motor  is  neutral  to  the  main 
axis  of  the  motor.  Potential  dilTerences  between  commu- 
tator segments  below  the  brushes  occur  only  in  the  repul- 
sion motor,  and  as  the  latter  may  be  designed  for  a  low 
number  of  ampere-turns  the  short-circuit  currents  below  the 
brushes  may  be  maintained  as  low  as  desired.  At  the  same 
lime,  "the  repulsion  axis  is  automatically  always  loaded  in 
such  a  way  that  all  disturbances  are  kept  away  from  the 
main  brushes,  so  that  the  main  brushes  are  continually,  even 
during  starting,  in  an  absolutely  neutral  zone,  just  as  is  the 
case  with  direct-current  motors."  The  motor  is  of  the 
two-brush-axis  type  (Fig.  la),  the  short-circuited  axis  be- 
ing perpendicular  to  the  main  axis.  The  short-circuit  axis 
impresses  an  elliptic  field  upon  the  armature  in  such  a  way 
that  below  the  brushes  the  emf  of  rest  is  always  compen- 
sated by  the  emf  of  motion.  At  speeds  above  synchronism 
the  larger  axis  of  the  elliptic  field  is  in  the  direction  of  the 
short-circuit  axis;  at  speeds  below  synchronism  it  is  in  the 
direction  of  the  main  brushes.  In  the  new  type  of  motor 
of  the  author  this  is  avoided  in  such  a  way  that  by  a  dis- 
placement of  the  field  (Fig.  2)  the  load  currents  are  first 
temporarily  impressed  on  the  short-circuit  brushes;  when 
the  speed  increases  and  the  main  field  is  strengthened,  the 
load  currents  are  taken  over  by  the  main  brushes.  The 
main  brushes,  therefore,  behave  continually  as  in  a  direct- 
current  motor  and  may,  therefore,  be  dimensioned  as  nor- 
mal broad  brushes.  The  reactance  voltage  may  be  over- 
come by  the  same  means  as  in  direct-current  motors.  The 
author  gives  six  different  diagrams  showing  possible  cou- 


FIG.    I m.\GK.\M    OF  CONNECTIONS 

nections  of  the  motor  when  loaded.  In  Fig.  i,  a,  b.  c,  three 
of  these  diagrams  are  reproduced.  Fig.  la  shows  a  simple 
"."Klkinson  motor"  with  a  double-axis  short-circuit.  The 
comiections  shown  in  Fig.  lb  are  obtained  by  opening  the 
circuit  of  the  main  brushes  and  connecting  them  to  the 
mains  as  shown  in  diagram  b.  This  motor  has  a  shunt 
characteristic;  that  is.  its  speed  can  be  adjusted  to  a  fi.\cd 


value  by  means  of  the  transformer  /  and  is  independent  (|f; 
the  load.  The  stator  and  the  rotor  windings  may  be  coi". 
nected  in  parallel  or  in  series.  The  former  arrangement  |l 
shown  in  Fig.  lb,  the  latter  in  Fig.  ic.  With  parallel  coiH 
nection  the  field  and  the  overload  range  of  the  motor  iS'if 
crease  with  increasing  speed.  With  series  connection  th^ 
decrease.    For  traction  purposes  the  connections  of  I'ig. 


FIG.     2 DI.\GR.\M     OF     STARTING     ARRANGEMENT 

arc  considered  the  most  suitable  ones.    The  starting  op 
tion  is  accomplished  in  such  a  way  that  by  a  displacemend 
the  field  the  short-circuit  axis  is  temporarily  made  the  Id 
axis,  the  motor  starting  as  a  repulsion  machine.     A  change 
of   the   connections   is   preferably   made   near   synchronism 
since  then  the  voltage  between  the  main  brushes  is  z'  ; 
The  displacement  of  the  field  during  the  starting  operai' 
may  be  obtained  either  by  displacement  of  the  brashes  01 
liy  a  change  of  the  connections  at  the  stator.     The  authoi 
gives   six  different   starting  arrangements,   of  which  onlj 
one.  Fig.  2,  is  reproduced  herewith.      It    is    the    simplesi 
method,  the  motors  starting  with  open  circuit  of  the  mail 
brushes.    When  the  motor  has  reached  synchronism  the  ■  ■ 
cuit  of  the  main  brushes  BB  is  closed  to  obtain  position 
Fig.    la.   whereupon    further   speed    regulation   may   be  or) 
taincd  by  a  gradual  increase  of  the  voltage  at  the  brushe; 
BB  according  to   Fig.    ib.     That  is,  the  auxiliary  brushe: 
bb  are  continually  closed  and  all  changes  of  connection  an 
made  in  a  circuit  without  voltage.     The  change  of  conncc 
tions    may    be    made    entirely    automatic    by    keeping   the 
switch  a  in  Fig.  2  first  open  by  means  of  a  voltage-operate( 
coil  connected  to  the  brushes  BB.     At  synchronism.  wher< 
the  voltage  between  BB  becomes  zero,  the  switch  will  thei 
automatically  close.    The  author  concludes  that  the  chang< 
from  the  connections  of  Fig.  2  to  those  of  Fig.  la  and  il 
is  the  simplest  and  most  economical  method  of  operation 
Motors  of  this  type  may  be  built  for  single-phase  railroad 
in  which  parts  of  the  line  are  operated  by  direct  current,  s> 
that  the  motor  can  be  operated  as  a  direct-current  machin. 
without  the  necessity  of  connecting  several  motors  in  serie 
as  is  necessary  with  other  single-phase  motors.     For  trac 
tion  purposes  the  dimensions  of  the  machine  are  those  m 
low-voltage  direct-current  motor.     It  has  series  characi- 
istics  duriirj  starting  and  shunt  characteristics  during  rini 
mal  operation.     It  is  possible  to  recuperate  energy  useful!) 
In  the  simplest  form  of  the  motor  the  field  increases  as 
linear  function  of  the  speed  and  adjusts  it.self  to  the  c" 
ditions  of  traction  in  such  a  way  as  always  to  operate  ni 
economically  at  all  loads.     The  same  principle  may  also  '• 
used  in  the  design  of  polyphase  motors. — Elek.  Zcil..  Ji'l 
24,  1913- 
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Lamps  and  Lighting 

The  Lighting  of  Schools. — An  account' t)f  the  recent  re- 
ort  of  a  joint  British  committee  which  is  chiefly  represen- 
itive  of  the  (^British)  Illuminating  Engineering  Society, 
ut  also  includes  representatives  of  the  Association  of 
echnical  Institutions,  the  Association  of  Teachers  in 
"echnical  Institutions,  the  London  Teachers'  Association 
nd  the  Medical  Officers  of  Schools  Association.  It  is 
eco'mmended  that  for  clerical  work  the  minimum  artificial 
lamination  on  any  desk  where  light  is  required  should  not 
all  below  2  ft. -candles,  though  apparently  four  members 
f  the  committee  are  of  the  opinion  that  the  minimum 
hould  not  be  less  than  2.5  ft. -candles.  For  special  work, 
uch  as  stitching  with  dark  materials,  a  minimum  of  4 
t.-candles  is  suggested,  while  for  general  illumination  it  is 
ecommended  that  a  minimum  of  I  ft. -candle  should  be 
dopted.  All  measurements  are  made  upon  a  horizontal 
lane  3  ft.  3  in.  above  the  ground,  which  appears  to  be  a 
atisfactory  height  for  measurements  in  this  class  of  work. 
he  recommendation  is  made  that  no  lamps  should  come 
•ithin  the  solid  angle  subtended  at  the  eye  by  the  black- 
oard  and  a  space  2  ft.  above  it,  unless  they  arc  completely 
creened  from  the  eye  by  shades  impervious  to  light.  The 
ubject  of  daylight  illumination  is  to  be  taken  up  in  a  fur- 
ner  report. — London  Electrician,  July  25,  1913. 

Lighting  of  Libraries. — An  account  of  a  recent  report 
f  a  joint  committee  of  the  (British)  Illuminating 
.ngineering  Society  and  associate  delegates.  For  table, 
esk  or  newspaper  stand  lighting  the  illumination  should 
1  no  case  be  less  than  2  ft. -candles.  This  value  is  under- 
:ood  to  apply  to  reading  ordinary  type  printed  on  white 
aper.  When  books  printed  in  small  type  or  manuscripts 
r  surfaces  having  a  low  reflecting  power  are  to  be  studied 
!  higher  illumination  is  necessary  and  a  tentative  value 
f  not  less  than  5-ft.  candles  is  suggested.  For  bookcase 
nd  shelf  lighting  the  minimum  vertical  illumination  on 
le  case  or  shelf  should  be  0.5  ft.-candle.  For  general 
■lumination    a    minimum    of    0.5     ft.-candle     is    specified. 

ocal  illumination  should  be  measured  on  the  desk,  slope 

:  table  where  reading  is  carried  on.  Measurements  of 
eneral  illumination  should  be  made  on  a  horizontal  sur- 
■ice  3  ft.  3  in.  above  the  ground.    In  all  cases  the  illumina- 

on  is  to  be  expressed  in  foot-candles.  Special  emphasis 
laid  on  the  avoidance  of  glare,  the  avoidance  of  reflec- 

on  from  the  surface  of  paper  or  tables  and  the  avoidance 
r  shadows. — London  Electrician,  July  25,  1913. 

j  Traction 

iParis. — A  note  on  the  Paris  Metropolitan  Railway,  stat- 
ig  that  the  number  of  passengers  carried  by  this  under- 
king  has  increased  from  100,000.000  during  1903  to  nearly 
1,000,000  during  1913.  This  is  partly  due  to  the  new 
ctions  which  have  been  constructed,  bringing  the  total 
ngth  of  the  line  up  to  46  miles.  The  ratio  of  working 
:penses  to  receipts  for  last  year  was  42.52  to  100. — London 
'ectrician,  July  25,  1913. 

The  Mechanics  of  Electric  Train  Movement. — An  account 
the  extended  discus-^ion  which  followed  the  presentation 
Mr.  F.  W.  Carter's  paper  on  the  above  subject. — Lon- 
>n  Electrician,  July   18  and  25,   1913. 
f  Generation,  Transmission  and  Distribution 

^Pressure  Regulation.— ¥..  Wyatt. — An  abstract  of  a 
■per  read  before  the  Newcastle  Students'  Section  of  the 
British)  Institution  of  Electrical  Engineers.  The  author 
'5cusses  the  requirements  of  the  continuity  of  supply,  de- 
•'rn  and  maintenance  of  cables,  methods  of  regulation  and 
i.Iependent  regulation  of  feeders.  Among  the  automatic 
t?ulators  which  he  mentions  is  the  Taylor-Scotson  auto- 
'itic  regulator,  which  consists  of  a  small  booster,  in  series 
''th  the  exciter  field  coils  when  used  in  conjunction  with 
iernators  or  with  the  shunt  field  coils  when  applied  to 
<j-ect-current  machinery.  The  field  current  of  this 
£ixiliary  booster  is  obtained  from  any  available  continuous- 


current  supply,  the  field  coils  being  split  into  two  halves 
connected  diflferentially.  An  assisting  or  opposing  boost  is 
given  to  the  exciting  field  magnetism,  according  to  which 
half  of  the  coils  is  in  operation.  The  whole  of  the  assist- 
ing or  opposing  boost  is  given  at  one  step  by  short-circuit- 
ing one  or  other  of  the  dififerential  windings.  This  is 
effected  by  a  solenoid  or  pressure-operated  coil. — London 
Electrician,  July  25,  1913. 

Gas  Engine  Plant  in  Japan. — A  description  of  the  new 
gas  engine  plant  of  the  Kawaski  Dockyard  Company,  which 
has  scrapped  its  old  steam  plant.  A  500-kw  generator  has 
been  installed  directly  coupled  to  a  four-cylinder  scavenger- 
type  producer-gas  engine,  together  with  the  necessary  gas 
plant. — London  Elec.  Rez'ienr.  July  25,   1913. 

Installations,  Systems  and  Appliances 

British  Central  Station. — An  abstract  of  last  year's 
financial  report  of  the  St.  Marylebone  (London)  municipal 
electric  station.  As  the  price  of  coal  advanced  by  30  per 
cent,  and  the  low  candle-power,  high-voltage  metallic- 
filament  lamp  made  further  inroads  into  energy  consump- 
tion for  lighting,  the  results  were  not  as  satisfactory  as  ex- 
pected. However,  motor  connections  have  increased  and 
energy  consumption  for  heating  and  cooking  has  increased 
at  even  a  greater  rate.  The  output  during  the  year  was 
15,000,000  kw-hr.,  the  total  number  of  consumers  9234  and 
the  total  connections  25,556  kw.  The  generating  expenses 
per  kw-hr.  sold  were  1.04  cents,  the  distribution  expenses 
0.24  cent,  the  management  expenses  0.28  cent,  rents,  taxes, 
etc.,  0.56  cent ;  hence  the  total  cost  per  kilowatt-hour  sold, 
exclusive  of  capital  charges,  was  2.12  cents,  and  including 
capital  charges  5.76  cents.  The  total  revenue  was  6.16 
cents. — London  Electrician.  July  25,  1913. 

Electrophysics  and  Magnetism 

Fcrrocobalt  Magnets. — Pierre  Weiss. — The  compound 
Fe,Co  of  iron  and  cobalt  has  a  magnetic  saturation  value 
10  per  cent  higher  than  iron  at  ordinary  temperature.  The 
results  of  measurements  are  given  showing  the  possibilities 
of  producing  stronger  magnetic  fields  with  an  electromag- 
net with  ferrocobalt  pole  pieces  than  is  possible  with  iron. — 
Comptes  Rendus,  Vol.  156,  p.  1970.  1913;  abstracted  in  La 
Lumicre  Elec.  July  ig,  1913. 

Spark-Gap. — J.  P.  Minton. — This  article  presents  the  re- 
sults of  an  experimental  investigation  of  the  effect  of 
dielectric  spark-lag  upon  both  needle  and  sphere  gaps, 
which  go  to  show  that  the  sphere-gap  is  the  more  reliable, 
on  account  of  the  lesser  dielectric  spark-lag  which  it  is 
found  to  possess.  The  correctness  of  this  conclusion  is  still 
further  confirmed  by  a  theoretical  argument  based  on  Max- 
well's theory  of  stresses.  This  type  of  gap  should,  there- 
fore, be  used  wherever  possible,  especially  for  the  meas- 
urement of  voltages  of  short  flufation. — Gen.  Elec.  Rev.. 
July,  1913. 

Nature  of  Dielectric  Fatigne. — W.  Hoi.ttum. — An  ac- 
count of  an  investigation  the  object  of  which  was  to  de- 
termine the  relation  between  the  duration  of  application 
of  the  pressure  and  the  instantaneous  strength  when  identi- 
cal samples  were  tested  at  con.stant  pressure  and  frequency. 
Alternating  pressures  were  used.  Instantaneous  strength 
is  defined  as  the  pressure  of  a  certain  wave  shape  which 
would  just  cause  breakdown  if  applied  for  one-tenth  of  a 
second  at  a  frequency  of  50  cycles  per  second.  The  ar- 
rangement of  the  experiments  is  described  in  detail  and 
the  results  obtained  with  ebonite  and  presspahn  are  dis- 
cussed. The  general  conclusions  to  be  drawn  from  these 
tests  are  that  fatigue  due  to  electric  stress  alone  is  almost 
negligible  for  ebonite  and  presspahn  until  the  point  of 
breakdown  is  approached,  the  greatest  amount  measured 
for  ebonite  being  2  per  cent  of  the  initial  instantaneous 
strength  (as  defined  above),  and  that  the  least  pressure 
which  will  cause  breakdown  if  applied  continuously  is  about 
So  per  cent  of  the  lowest  measured  value  to  which  the  in- 
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stantarii'ous  strcngtli  can  be  reduced  by  fatigue.  The  con- 
clusion of  greatest  practical  importance  that  can  be  drawn 
from  these  tests  is  that  the  dielectric  strength  of  ebonite 
for  sudden  stresses  lasting  for  a  fraction  of  a  second  is 
only  some  28  per  cent  greater  than  it  is  for  long-continued 
stress,  an»l  that  any  ebonite  used  for  insulation  purposes 
should  be  designed  for  the  greatest  pressure  which  may 
occur  as  though  that  pressure  were  continuous. — London 
Electrkian,  July  25,   1913. 

Units,  Measurements  and  Instruments 
Meter. — An  official  announcement  of  the  Herman  Reich- 
sanstalt  by  which  a  new  oscillating  motor  meter  for  direct 
current  of  the  Allgemeine  Elektricitats  Gesellschaft  is  ad- 
mitted for  calibration.  Its  construction  is  described  in 
detail  and  illustrated  by  diagrams. — Elek.  Zcil..  luly  24, 
•913- 

Electric  Measuring  Machine. — P.  E.  Shaw. — An  abstract 
of  a  paper  read  before  the  British  Institution  of  ^lechani- 
cal  Engineers  on  a  new  electric  machine  for  the  accurate 
measurement  of  end-gages  of  length.  The  machine 
(Fig.  3)  consists  of  a  heavy  cast-iron  bed,  on  which  travel 
two  headstocks  and  a  gage-holder.  The  latter  provides 
for  the  accurate  adjustment  of  the  gage  in  position  with 
regard  to  the  bed,  and  for  its  movement  between  the 
measuring  ends,  so  that  every  part  of  the  ends  of  the  gage 
can  be  measured  without  risk  of  introducing  error  by  the 
displacement.  Each  headstock  is  provided  with  a  "measur- 
ing end,"  a  micrometer  screw  and  a  reading  microscope. 
The  accompanying  illustration  shows  one  of  the  measur- 
ing ends.     In'  the"  older  machine  direct   electrical   contact 


FIG.    3 SECTION    OF    A    MEASURING    END 

was  made  between  the  point  p^  and  the  gage;  in  the  present 
machine,  if  point  contact  is  to  be  made,  one  either  uses  the 
extreme  point  e  or  the  point  />, ;  in  the  latter  case  the  end 
piece  M  N  is  pulled  off  the  bar  A  B.  For  most  purposes  p, 
is  better  than  e  for  point  contact.  If,  on  the  other  hand, 
we  wish  to  measure  with  flat  ends,  the  end  cap  c  is  pulled 
off,  leaving  the  lapped  flat  surface  b  at  the  extreme  end. 
The  brass  tube  P  Q  is  coned  to  fit  the  screw  spindle  5,  so 
that  when  pushed  on  the  latter  and  the  clamp  D  adjusted 
the  whole  forms  a  rigid  system.  The  invar  bar  A  B  is  made 
a  true  fit  in  the  ebonite  bush  rings  r,  and  r,,  and  is  pre- 
vented from  rotating  on  its  axis  by  the  cross  pin  n  «„ 
which  slides  in  the  slotted  brass  tube.  The  end  of  A  R  is 
coned,  and  the  coned  end  of  the  fitting  M  N  is  pushed 
tight  on  a  b,  the  tvyo  parts  being  ground  to  fit.  By  means 
of  adjusting  screws  the  end  surface  b  can  be  brought  into 
a  plane  perpendicular  to  the  line  of  the  bed.  .\  spring  h 
controls  the  system  and  keeps  the  contact  points  />,  and  />, 
about  1/2  mm  apart  normally:  .9  is  the  invar  shaft  of  a 
micrometer  screw.  Suppose  this  scre«  is^^dvanced  to 
cause  the  end  of  the  system  to  meet  W  gage  sprface  on 
the  extreme  right  beyond  e.  First  e  meets  the  gage,  then, 
as  the  screw  is  farther  advanced,  contacts  />,  and  />,  are 
brought  together.  The  meeting  of  />,  and  />,  completes  an 
electric  circuit  consisting  of  a  high  resistance  (say.  5000 
ohms),  a  cell,  switches  and  telephone.  As  soon  as  the 
telephone  sounds,  the  observer  reads  the  divided  head  of 
the  micrometer  screw.  On  reversing  the  micrometer  screw 
the  spring  h  comes  into  action,  breaking  contact  />,  />,  and 
the  telephone  again  sounds. — London  Elec.  Rczriew,  July 
25,  1913- 


Kuciilgcn-Ray    Tubes. — Fr.    Klingfuss. — An    illustrati 
abstract  of  a  paper  on  tests  of  X-ray  tubes  by  means 
instruments  at  present  available. — Elek.  Zcil.,  July  24,  191 

Telegraphy,  Telephony  and  Signals 

IVircless  Telegraphy. — G.  W.  O.  Howe. — A  systcir 
use  by  the  Societe  Franqaise  Radio-£lectrique  invol-. 
intermediate  transforming  circuit,  in  which  it  is  c 
that  a  single  wave  is  emitted  with  the  clo,sest  coi; 
The  author  shows  mathematically  that  this  is  imp 
and  describes  experiments  which  fully  confirm  his  < 
tions.  He  concludes  that  the  claiii\s  of  the  Frenci 
pany  are  apparently  based  on  a  fallacy,  and  the  i 
described  in  the  patent  specification  and  used  by  tli 
pany  does  not  enable  the  coupling  to  be  made  any  \ 
than  the  ordinary  system,  without  introducing  the  san 
defects. — London  Electrician,  July  25,  1913. 

Miscellaneous 

German  Association  of  Electrical  Engineers. — Zehme.- 
The  twxnty-first  annual  meeting  of  the  German  Associatic 
of  Electrical  Engineers  was  held  from  June  17  to  21 
Breslau.  The  president.  Christiani,  repcjrted  on  the  d 
velopnient  of  electrical  engineering  during  the  past  yea 
Usbeck  lectured  on  the  commercial  importance  of  electr 
traction  on  trunk  railroads.  The  secretary,  Dettmar,  r 
ported  that  the  number  of  members  is  5300.  There  a: 
twenty-two  local  sections  and  the  society  owns  $52.00 
Seventeen  committees  have  been  working  during  the  pa 
year.  For  the  fir.st  time  scholarships — forty-four  in  nur 
ber — have  been  granted  to  students  of  electrical  enginee 
ing  from  the  Max  Gtinther  Stiftung.  S.  Ruppel  presented 
paper  on  protection  of  buildings  against  lightning,  Weid 
and  Jensch  one  on  corona  losses  on  transmission  lines,  1 
Monasch  one  on  new  electric  sources  of  light.  In  the  di 
cussion  of  the  latter  paper  the  Allgemeine  Elektricita 
Gesellschaft  stated  that  it  had  succeeded  in  making  higl 
candle-power  incandescent  lamps  with  a  specific  consumi 
tion  of  0.5  watt  per  hefner-candle.  G.  Klingenberg  pr 
sented  a  paper  on  the  distribution  of  electric  energy  ovi 
extended  districts.  The  banquet  was  attended  by  600  men 
bers  and  ladies.  Various  excursions  were  made,  amor 
them  one  to  the  Riesengebirgc.  where  the  electrification  < 
the  mountain  railroads  was  inspected. — Elek.  Zcit.,  Ju 
10.   1913. 

Students'  Tour. — An  account  of  the  recent  tour  made  t 
the  Student  Section  of  the  (British")  Institution  of  Electr 
cal  Engineers.  This  covered  the  Xewxastle  district.  .A 
account  is  given  of  the  various  visits  made. — l^ndc 
Electrician.  July  25,  1913. 
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Electric  Wiring  and  Lighting.    Part  I.    Electric  Wirin 

By  Charles  E.  Knox.    Part  II.    Electric  Lighting.    E 

George  E.  Shaad.    Chicago  :    American  School  of  Co 

respondence.  '  94  pages.  81  illus.    Price,  $1. 

This  book  accomplishes  to  an  unusuJil  degree  its  purpo; 

in   presenting   in   an    instructive   way   mr   home   study  il 

progress   in   electric  wiring  and   illumination.     The  trea 

ment  is  concise,  the  matheaiatics  simplie.-and  in  100  pap 

most  of  the  ordinary  methods  of  wiring  with  simple  « 

culations  and  most  lighting  methods  are  covered  with  su 

prising  thoroughness.     Illustrations  and  diagrams  are  ni 

merous  and  clearly  explanatory  of  the  points  brought  01 

in  the  subject  matter.     The   features  of  safety  and  coi 

venience   are    particularly   emphasized,    and   the  data  ar 

suggestions  are  such  as  to  make  the  book  not  only  »' 

adapted  for  the  non-technical  beginner  but  of  considerab 

use  as  a  reference  for  the  interior  wiring  contractor  ai 

the  inspector. 


UGLST   10,    igi3 


ELECTRICAL     WORLD 


New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Transformer-Reflector  Fixture 

On  account  of  the  smaller  diameter  of  the  filament,  low- 
indle-power  lamps  are  more  fragile  than  high-candle- 
Dwer  units  for  the  same  voltage,  and  high-voltage  lamps 
re  more  fragile  than  low-voltage  units  for  the  same  candle- 
3\ver.  The  most  fragile  units  are  therefore  the  low- 
indle-power,  high-voltage  lamps.  To  overcome  this  disad- 
mtage.  the  Campbell  Electric  Company.  Lynn,  Mass.,  has 


J  TRANSFORMER-REFLECTOR   FIXTURE 

ijaced  on  the  market  a  transformer  fixture  by  means  of 
hich  low-voltage  lamps  may  be  used  in  the  fixture  even 
len  the  distributing  circuits  are  operated  at  high  voltage. 
:ie  miniature  transformer  mounted  immediately  above  the 
(lector  receives  energy  at  the  regular  distribution  volt- 
,e  and  delivers  it  at  a  convenient  low  voltage  for  the 
imps.  It  is  said  that  this  fixture  is  used  in  large  quan- 
lies  bv  some  of  the  extensive  mills. 


Non-Metal  Electric  Toaster 

jlThe  electric  toaster  illustrated  herewith  is  said  to  be 
iry  efficient  in  that  all  the  heat  is  radiated  in  a  useful 
cection.  The  utilization  of  practically  all  of  the  heat 
jnerated  is  accounted  for  by  the  material  of  which  the 
tister  is  coiistructed.  In  place  of  having  a  metal  body 
viich  will  conduct' awav  considerable  heat,  the   toaster   is 
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Cistructed  entirely  of  an  asbestos  compound  with  the  heat- 
'•  coils  laid  in  grooves  in  the  top  of  the  device.  Asbestos 
Dig  a  poor  conductor  of  heat  allows  the  heat  generated 
tc-adiate  upward  in  a  useful  direction.  In  addition  to  the 
ai  ed  efficiency  of  operation,  there  is  no  metal  from  which 
01  can  get  burned.  Although  designed  as  a  toaster,  the 
alliance  can  be  used  as  a  general-utility  stove  with  ordi- 


nary cooking  utensils.  The  device  consumes  400  watts,  is 
neat  in  appearance,  will  not  tarnish  or  rust  and,  it  is  as- 
serted, will  withstand  considerable  abuse.  The  toaster  is 
manufactured  by  the  National  Electric  Company,  Chicago. 


Tubular  Electric  Signs  for  Display  Purposes 

.\n  electric  sign  for  interior  display  purposes,  the  lamps 
in  which  serve  to  illuminate  the  sign  as  well  as  the  show 
case  or  display  window  beneath  it,  was  on  exhibition  for  the 
first    time    at    the    window    trimmers'    convention    held    re- 
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FIG.    I TUBULAR    ELECTRIC   SIGN 

cently  in  Chicago.  The  sign  consists  of  a  rectangular  frame 
made  of  copper-plated  brass,  in  which  opal  glass  tubes  2  in. 
in  diameter  and  4  in.  long,  each  bearing  a  letter,  are  placed 
vertically  so  as  to  spell  the  display  word.  As  the  tubes  are 
made  of  translucent  gla:-s,  the  space  occupied  by  the  letters 
is  left  bare  and  the  remainder  of  the  tube  is  copper-plated 
for  contrast.  Inside  of  the  tubes  and  fastened  to  the  upper 
horizontal  member  of  the  frame  are  miniature  receptacles 
for  holding  8-cp  candelabra  lamps.  These  receptacles  are 
connected  in  parallel  to  a  flexible  cord  and  plug  which  may 
be  inserted  in  an  electric  lamp  outlet. 

The  frames  are  made  in  lengths  to  accommodate  dififerent 
numbers  of  tubes,  which  can  be  replaced  by  others  by  tak- 
ing off  the  top  horizontal  member  of  the  frame.  In  the 
lower  horizontal  member,  below  each  tube,  is  a  hole  having 
the  same  diameter  as  the  inside  of  the  glass  tubes.  The 
light  from  the  small  candelabra  lamps  can  .shine  through 
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this  opening  and  illuminate  anything  placed  below  the 
frame  without  reducing  the  effectiveness  of  the  sign,  .^s 
the  lamps  are  entirely  concealed,  the  sign  is  as  attractive 
in  the  daytime  as  it  is  at  night. 

Another  type  of  tubular  sign  displayed  by  the  same  com- 
pany consists  of  a  hollow,  cylindrical  translucent  glass  tube 
with  a  perforated  metal  cap  on  each  end.     Fastened  to  each 
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of  these  caps  inside  ot  the  lube  are  receptacles  for  holding 
lo-watt  tungsten  lamps.  The  lamps  are  connected  in  paral- 
lel to  a  fle.Tible  cord  which  can  he  attached  to  an  electric 
lamp  outlet.  The  tube  is  copper-plated  except  for  the  space 
occupied  by  the  display  feature.  .\s  only  about  one-third 
of  a  cylindrical  surface  can  be  seen  at  close  range,  the 
tubes  can  be  installed  in  three  sections,  each  of  which  bears 
diflferent  advertising  material.  The  tubes  are  replaceable  so 
that  ihc  sign  fills  a  utilitarian  place  in  any  store  display 
window  or  case.  Eitiier  one  of  the  signs  mentioned  can  be 
suspended  from  above  by  chains,  the  heat  radiated  from  the 
lamps  being  carried  away  through  perforated  caps.  These 
signs  are  made  by  the  ."^icrling  Deposit  Manufacturiiit; 
Company.  Chicago. 

Motor-Driven  Air  Washer 

In  order  that  the  air  supply  furnished  to  the  banking 
rooms,  engine  rooms,  pump  rooms,  cafe,  barber  shop,  lava- 
tories and  other  departments  in  the  lower  portion  of  the 
Woolvvorth  Building,  New  York  City,  may  be  uncontami- 
nated  air  washers  have  been  installed  to  cleanse  and  purify 
it.  I'Vom  an  opening  over  the  street  the  air  is  drawn  in 
through  sprays  of  water  in  an  atomized  condition.  The 
atomizer  equipment  and  its  supporting  framework  are 
shown  in  Fig.  i  The  air  passes  through  this  spray  and  is 
led  through   a  series  of  bafifles.   where  the  greater  portion 
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of  the  entrained  moisture  is  removed.  After  passing  the 
baffles  the  air  is  delivered  to  the  rooms  themselves,  being 
then  free  from  foreign  matter  and  cooled  to  within  3  deg. 
Fahr.  of  the  temperature  of  the  purifying  water. 

The  equipment  for  pumping  the  water  to  the  atomizing 
"ozzles  consists  of  a  small  motor-driven  centrifugal  pump 

hich    is   mounted  on   the   basement   floor   near  the   door 


opening  into  the  spray  compartment.  In  order  that  the 
nozzles  may  not  become  clogged  by  continuous  use  of  the 
water,  which  will  in  time  accumulate  some  dirt,  an  arrange- 
ment is  provided  for  periodically  changing  the  direction 
of  the  spray.  The  pan  seen  in  Fig.  i  catches  the  falling 
spray,  and  when  the  weight  of  the  water  contained  in  it 
becomes  sufficient  it  is  automatically  emptied.    This  motion 


FIG.   2 .MOTOR-DRIVEN    IMMI> 

of  the  pan'is  transmitted  through  a  set  of  levers  to  appli- 
ances on  the  atomizing  nozzles  which  change  the  direction 
of  the  spray  and  blow  any  foreign  matter  out  of  the  nozzles. 
The  air-washing  equipment  in  this  installation  was  fur- 
nished by  the  KaufFman  Heating  &  Engineering  Company. 
St.  Louis,  Mo. 


Automobile  Starting  and  Lighting  System 

In  tlie  system  of  electric  starting  and  lighting  of  automo- 
biles illustrated  herewith  both  of  the  functions  indicated 
are  performed  by  one  unit  which  operates  as  a  generator 
to  produce  energy  for  charging  the  storage  battery  or  as  a 
motor,  driven  by  energy  from  the  storage  battery,  for  start- 
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ing  the  automobile.  The  unit  changes  from  motor  to  gen 
erator,  or  the  reverse,  without  automatic  switches,  con 
troUers  or  auxiliary  devices,  and  without  any  change  ir 
gear  reduction.  The  generator-motor  unit  is  geared  penna 
nently  to  the  gasoline  engine  by  means  of  a  silent  chain. 

The  equipment  is  built   in  two  sizes   for  application  u 
four-cylinder  or  si*-qylinder  cars.     The  battery  with  th. 
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former  is  rated  at  35  amp-hr.  and  that  witli  the  hitter  at 
50  amp-hr..  the  electromotive  force  in  each  case  being  18 
volts.  The  generator-motor  is  an  18- volt  four-pole  machine 
provided  with  two  series-wound  poles,  use  being  made  of  an 
auxiliarv  shunt-wound  "'bucking  coil"  for  regulating  the 
output. 

With  the  autoinohiU-  stationarv,  closing  the  control  lever 
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.witch  causes  energy  from  the  battery  to  pass  through  both 
he  series  and  shunt  windings  in  the  same  direction,  the 
bucking  coil"  augmenting  the  series  coils.  When  the  en- 
ine  speed  becomes  sufficiently  high  for  the  generator  volt- 
ge  to  exceed  that  of  the  battery,  namely,  at  about  800 
".p.m.,  the  function  changes  from  motor  to  generator.  The 
■  oltage  rises  with  the  increase  in  speed  until  a  maximum 
.-barging  current  of  15  amp  is  reached  at  about  3600  r.p.m. ; 
I  further  increase  in  speed  reduces  the  current  delivered  to 
he  battery.  The  regulation  of  the  current  is  accomplished 
lutomatically  through  tlie  agency  of  tlie  bucking  coils.  Cur- 
rent in  these  coils  neutralizes  the  effect  of  the  series  coils. 
The  regulation  is  thus  a  feature  of  the  design  rather  than 
)f  automatic  switching  devices.  The  rate  of  charging  is  so 
iroportioned  to  the  service  required  of  the  battery  that  the 
cndency:Ls  for  the  battery  to  be  overcharged  rather  than 
indercharged.  In  order  to  prevent  heating  and  gasing  of 
he  battery  by  reason  of  too  much  overcharge  provision  is 
ihade  for  disconnecting  the  generator'  in  case  of  long-con- 
tinued running  at  high  speed. 

The  above-described  equipment,  known  as  the  A-B  Entz 
ystem.  is  built  by  the  .\dams-Bagnall  Electric  Company. 
'leveland.  Ohio 


Transformers  for  Manholes 

Manholes  and  underground  chambers  are  usually  damp 
nd  quite  frequently  are  flooded,  so  that  it  often  becomes 
;iecessary  for  the  transformers  to  continue  in  service  while 
artly  or  wholly  submerged  in  water.  A  transformer  for 
[uch  service  must  therefore  be  water-tight  and  air-tight. 
'  he  joints  between  the  case  and  cover,  as  well  as  those 
jvhere  the  leads-tissue  from  the  case,  must  be  of  such  a  con- 
jtruction  as  to  px^vent  any  possibility  of  moisture  entering 
he  case. 

•  On  account  (jf  the  poor  ventilation  in  manholes  and  the 
Icsultant  fairly  high  temperature,  transformers  for  this 
'eryice  must  have  low  temperature  rise.  Owing  td  the 
'mited  space  available  for  installation  and  handling,  they 
iiust  be  compact  but  at  the  same  time  rugged  in  design. 

In  the  transformer  herewith  illustrated  the  joint  between 
le  cover  and  case  is  made  waterproof  and  air-tight  by 
leans  of  a  wire  gasket  fitting  in  a  V-shaped  groove  in  the 
[ase.  This  wire  is  an  alloy  of  tin  and  lead  which  is  said 
h  give  excellew   results   for   this   purpose.     The   cover   is 


secured  to  the  case  by  a  number  of  bolts  placed  around  the 
periphery  of  the  case ;  as  these  are  tightened,  the  wire 
gasket  is  compressed  and  its  shape  is  slightly  changed  so 
as  to  conform  exactly  to  that  of  the  groove.  Sherardized 
bolts  and  nuts  are  used  so  as  to  prevent  rusting  of  the  nut 
and  bolt  together  and  resulting  difficulty  of  removing  the 
cover  from  the  tank. 

Since  these  transformers  are  made  air-tight,  internal 
pressures  are  developed  due  to  the  expansion  of  the  air  and 
oil,  caused  by  an  increase  in  the  temperature.  An  air  space 
between  the  oil  level  and  the  cover,  however,  forms  an 
effective  cushion  for  taking  care  of  the  expansion  of  air 
and  oil. 

The  bushings  furnished  with  tliese  transformers  not  only 
prevent  moisture  entering  the  ra^r  hiit  are  so  designed  that 


Ledd  covered  cable 


Brass  Sleeve 
Transformer  Case 

— TR.ANSFnR.MKK     lU'SlI  ING 


it  is  possible  to  connect  and  disconnect  the  transformer 
very  readily.  As  the  space  in  the  manhole  is  usually  quite 
limited,  this  feature  is  of  advantage:  The  method  of 
bringing  out  the  leads  from  the  transformer  through  the 
outlet  bushings  is  shown  in  detail  in  Fig.  2.  The  leads  are 
brought  from  the  coils  through  a  heavy  porcelain  bushing 
and  terminate  in  leaf  connectors.  Connection  is  made  to 
the  line  by  inserting  the  leaves  of  a  similar  connector  to  the 
lead-covered  cable  and  tightening  a  bolt  which  is  inserted 
in  a  hole  passing  through  all  the  leaves.  A  brass  sleeve 
with  an  insulating  lining  is  slipped  over  the  connection  and 
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FIG.    2 MANHOI.K    TH.XNSFOKMEK 

screwed  into  the  transformer  case.  The  lead  casing  of  the 
cable  is  connected  to  a  flanged  sleeve  by  a  plumber's  wiped 
joint.  A  nut  is  used  to  force  this  sleeve  to  a  seat  on  the 
gasket  in  the  outlet  bushing,  by  this  means  making  a  water- 
tight joint. 

This  line  of  transformers  has  been  placed  on  the  market 
by  the  W'estinghouse  Electric  &  .Manufacturing  Company. 
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Portable  Meters  for  Alternating-Current  or 
Direct-Current  Circuits 

The  fiiiulanicntal  advantages  obtained  by  the  use  of 
moving  coil  meters  are  higher  accuracy  and  the  conveni- 
ence of  using  one  meter  for  either  direct-current  or  alter- 
nating-curreiu  circuits.  In  the  instruments  shown  herewith 
the  movement  is  moimted  as  a  unit  and  can  he  taken  from 
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the  diistproof  case  after  removnig  tlie  face-plate.  A  lami- 
nated iron  shield  is  riveted  to  the  aluminum  mounting  plate, 
thereby  protecting  the  movement  both  from  dust  and  from 
stray  magnetic  fields.  The  weight  of  the  moving  element 
is  slight  and  the  torque  is  relatively  high.  The  pointer  is 
of  U  section. 

The  meters  attain  their  highest  accuracy  on  alternating 
current,  and  are  free  from  temperature,  frequency  and 
wave-shape  errors.  On  direct  current,  the  meter  may  be 
subject  to  slight  errors  due  to  residual  magnetism  of  the 
laminated  -ron  shield,  but  this  can  be  eliminated  by  taking 
the  average  of  reversed  readings. 

A  contact  switch  operated  by  a  button  on  the  front  of 
the  instrument  is  provided  on  each  voltmeter.  The  volt- 
meters and  wattmeters  are  self-contained,  all  necessary 
resistors  being  mounted  in  the  case.  The  wattmeters  that 
have  double-current  or  double-voltage  ranges  are  provided 
with  a  switch  operated  by  a  knob  on  the  face-plate,  which 
makes  the  proper  series  or  series-parallel  connection  of 
coils. 

The  meters  are  mounted  in  hardwood  carrying  cases 
7.73  in.  by  y.y^  in.  by  6.3125  in.  They  have  hinged  covers 
that  are  easily  removable,  and  are  made  with  flexible  sole- 
leather  handles. 

A  special  damping  sector  moving  in  the  concentrated  field 
of   a   permanent    magnet    eliininates    unnecessary    wear    on 
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bearings.  The  scale  covers  an  arc  nf  90  deg.  and  for  the 
wattmeters  the  divisions  are  wider  .it  the  lower  end,  while 
for  the  voltmeters  they  are  wider  at  the  middle  where 
readings  are  most  frequently  made. 

These  meters  are  being  brought  0  it  by  the  Westinghouse 
Electric  S:  >Tnniifacturing  Company,  of  East  Pittsburgh. 
Pa. 


Improved   Double-Drum,  Two-Speid  Electric  Huis 

I  banging  the  speed  of  electric  hoists  without  stoppm} 
the  motor  is  now  accomplished  in  an  improved  double-drum 
two-speed  type  of  apparatus  recently  brought  out  in  Chi 
cago.  In  the  oniinary  two-speed  hoists  ^quare-|awel 
clutches  and  sliding  gears  are  used,  making  it  nccessar 
practically  to  stop  the  rotation  of  the  motor  and  drum  t< 
shift  the  gears,  thereby  losing  valuable  time  in  restarting 
To  be  able  to  proceed  from  low  to  high  speed  without  var)' 
ing  the  pull  on  the  hoist  line  is  of  particular  advantage  i:- 
vuch  service  as  drag-line  excavation  and  operation  of  clam 
>hell  and  orange-peel  buckets,  where  heavy  work  under  slo\ 
speed  is  done  at  the  start  and  the  emptying  part  of  the  lea 
is  light.  It  is  also  of  use  in  steel  erection  where  low  spec 
is  necessary  at  the  end  of  the  run  in  setting  members. 

Instead  of  the  jaw  clutch  and  gears  a  planetary  trani 
mission  and  friction  clutch,  similar  to  that  used  in  automc 
bile  design,  is  used  to  obtain  the  two  speeds.  The  chair, 
driven  pinion  on  the  jack-shaft  is  keyed  to  a  live  axle  whic 
runs  to  the  opposite  end  of  the  shaft  on  which  the  transmit, 
sion  is  carried.   Torque  is  transmitted  through  the  planetar; 
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gears  to  a  hollow  shaft  or  quill,  which  in  turn  has  key 
to  it  a  driving  pinion  meshing  with  the  gears  on  the  tv 
hoisting  drums.  Assuming  the  hoist  in  the  low-speed  po^ 
tion.  a  short  moveinent  of  a  speed-change  lever,  within  ea 
reach  of  the  operator,  effects  a  special  reduction  of  three 
one.  The  transmission  acts  as  a  unit  on  high  speed,  l^'vu 
a  flywheel  efifect  to  the  hoist.  Inasmuch  as  the  ge.r 
packed  in  grease  within  a  tight  case  the  friction  1' 
low  speed  is  reduced  to  a  minimum.         '  ' 

Both  drums  are  fitted  with  band  friction  brakes,  there 
eliminating  all  side  thrust,  and  the  drums  and  motors  a 
equipped   with   V-groove   irreversible   braces   acting   aut> 
matically. 

The  first  hoist  built  went  to  the  Indiana  Sand  &  Gra^  . 
Company,  Indianapolis,  to  replace  a  double-drum  sing 
speed  hoist  operating  a  slack  line  Shearer  &  Mayer  I'^i-) 
drag-line  excavator.  The  new  hoist,  which  was  construct 
at  the  suggestion  of  Mr.  R.  R.  Sauerman,  agent  for  t 
excavator,  to  meet  the  arduous  variable-load  requiremet 
of  drag-line  service,  is  now  regularly  built  by  the  Thoir 
Elevator  Company.  Chicago. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Business  in  Small  Motors  and  Generators  Brisk. — The 
;.rt  Wayne  Works  of  tl.e  General  Electric  Company,  at 
jrt  Wayne,  Ind.,  while  enjoying  a  very  good  business  in 
I  lines,  are  at  present  swamped  with  orders  for  fractional 
irse-power  sizes  of  motor  and  generator  equipment. 
New  Handbook  on  Construction  Costs  Imminent. — The 
instruction  Service  Company  of  15  William  Street,  New 
nrk,  in  which  R.  T.  Dana  has  a  controlling  interest,  is 
anning  to  issue  shortly  a  handbook  of  construction  cost 
ta  along  mechanical  and  electrical  lines.  It  is  proposed 
publish  this  book  in  Chicago. 

Exports  of  American  Electrical  Goods. — The  exports  of 
nerican-made  electrical  machinery  and  appliances  in  May 

this  year  totaled  in  value  $874,867.  Of  this  amount 
80,043  represents  the  value  of  the  generator,  motor  and 
wcr  apparatus  shipped  out,  $87,630  that  of  lamp  exports, 
d  $207,194  the  value  of  the  telephone  and  telegraph  equip- 
•nt  sold  abroad. 

Large  Minneapolis  Power  Contract. — The  Minneapolis 
linn.)  General  Electric  Company  has  closed  a  contract 
,th  the  Twin  City  Trading  Company  covering  2000  hp  in 
)tors.  At  present  only  500  hp  will  be  installed,  but  new 
valors,  which  will  be  constructed  within  a  year,  will  re- 
ire  an  additional  1200  hp  or  1500  hp.  This  contract  en- 
iles  the   grain   concern   to   shut   down    its   isolated   steam 

nt. 

Zondenser  and  Pump  Sales. — A  large  manufacturer  of 
;mps,  condensers  and  other  power-plant  auxiliaries,  inter- 
.  wed  recently  by  a  representative  of  the  Electrical  World, 
iited  that  a  good  volume  of  business  in  these  lines,  per- 
)s  a  litt'e  larger  than  normal,  is  being  handled  and  that 
1 5  business  consists  almost  entirely  of  moderate-sized 
:  lers  for  apparatus  of  standard  size  and  design,  a  condi- 
:  ri  which  was  stated  to  be  very  satisfactory. 
Electric  Trucking  in  Manila. — The  Manila  Railway  & 
I  ;ht  Company,  of  Manila.  P. I.,  recently  placed  an  order  for 
i;  2-ton  electric  trucks  with  the  General  Motors  Company 
1  |ough  J.  G.  White  &  Company,  of  New  York.  This  was 
'[second  order  for  this  type  of  car,  the  first  shipment  of 
t]  similar  trucks  having  been  made  about  six  weeks  ago. 
3ne  of  these  cars  are  to  be  used  by  the  above-mentioned 
.1  ity,  and  several  of  them  are  for  use  by  progressive  mer- 
:  nts  in  Manila. 

vonvention  of  the  Federal  Sign  System  (Electric). — The 
f'Jrth  annual  convention  of  the  Federal  Sign  System 
'ectric)  was  held  recently  in  Highland  Park,  111.,  a  suburb 
3:^hicago.  Branch  office  managers,  department  heads  and 
g|ieral  executives  were  in  attendance,  and  three  sessions  a 
(1;  were  held,  devoted  to  the  reading  and  discussion  of 
i<Tnical  and  business  matters  of  interest  to  company  repre- 
sitatives.  The  convention  ended  with  a  banquet,  after 
*\  ch  the  whole  party  visited  the  Chicago  factory. 

.merican  Brass  Company  Plans  Generating  System. — The 
Asonia  Brass  &  Copper  Branch  of  the  American  Brass 
C;npany  has  recently  completed  the  installation  of  two 
i.ikw  gas-driven  generating  units  (operating  on  producer 
?r)  at  its  brass  rolling  mills  at  Ansonia,  Conn.,  and  it  has 
it  ted  work  and  obtained  part  of  the  necessary  equipment 
foa  ()00-kw  water-turbine-generator  installation  at  its  cop- 
l"'  mill  in  the  same  town.  The  electrical  apparatus  is  to 
Minpplied  by  the  Westinghouse  Electric  &  Manufactur- 
n  Company.  A  permit  has  been  granted  by  the  local 
H'rd  of  Aldermen  for  laying  conduits  to  connect  these 
'■"^  generating  plants  and  the  various  mills  of  the  Ameri- 
ca Brass  Company.  Arrangements  will  be  made  so  that 
in  two  power  plants  can  work  either  in  conjunction  or  in- 
Jc?ndently  in  carrying  this  mill  load. 


Linoleum  Factory  Gets  Electric  Drive.— The  George  W. 

Blabon  Company,  of  Philadelphia,  Pa.,  has  arranged  to 
operate  its  linoleum  factory  at  Nicetown  by  electric  drive 
and  has  ordered  one  loo-kva  and  two  500  kw  alternating- 
current  generators  with  22-kw  exciters  and  switchboard 
panels.  Twenty-two  motors  ranging  from  5  hp  to  50  hp  will 
be  employed  for  operating  the  various  machines.  All  the 
apparatus  will  be  furnished  and  installed  by  the  General 
Electric  Company. 

Peerless  Company  Takes  Rauch  &  Lang  Boston  Agency. 

— The  Peerless  Motor  Car  Company  of  New  England  has 
secured  the  Boston  agency  for  the  Rauch  &  Lang  Company, 
of  Cleveland,  Ohio,  and  will  feature  the  electric  vehicles 
under  the  direction  of  J.  L.  Snow  at  its  headquarters,  660 
Beaver  Street,  Boston,  Mass.  D.  C.  Tiffany,  formerly  agent 
for  the  Rauch  &  Lang  electric  car  in  Boston,  has  taken  the 
agency  for  the  Ohio  car  and  will  continue  service  for  his 
electric  garage  at  136  Chestnut  Street,  Boston. 

July  Increase  in  Connected  Load  on  Byllesby  Properties. — 
During  the  four  weeks  ended  Aug.  i,  according  to  reports 
from  all  of  the  Byllesby  properties,  there  was  shown  a  net 
gain  in  electric  connected  load  of  881  customers,  represent- 
ing 1163  kw  in  lighting,  1818  kw  in  motors  and  1350  kw  in 
appliances,  such  as  flatirons,  fans,  toasters,  percolators, 
vacuum  cleaners  and  washing  machines.  In  this  perisd  the 
total  output  of  all  the  properties  was  more  than  27,000,000 
kw-hr.,  an  increase  of  29.7  per  cent  over  the  figures  for  the 
corresponding  period  in  1912. 

Working  on  Telephone  Train-Dispatching  System. — The 

Denver  &  Rio  Grande  Railroad  Company  is  now  installing 
telephone  train-dispatching  between  Ogden,  Utah,  and 
Grand  Junction,  Col.,  a  distance  of  about  330  miles.  Two 
No.  9  hard-drawn  bare  copper  wires  form  the  circuit,  and 
selectors  and  telephone  apparatus  of  the  Western  Electric 
Company's  manufacture  are  to  be  used.  It  is  expected  that 
the  first  section  of  114  miles,  between  Salt  Lake  City  and 
Helper,  will  be  put  in  service  about  Sept.  I,  and  the  rest  of 
the  line  some  time  in  October  or  November. 

Utilities  Buy  Stokers. — The  American  Engineering  Com- 
panj',  of  Philadelphia,  Pa.,  has  recently  received  orders  for 
Taylor  stoker  equipment  from  the  New  York,  New  Haven 
&  Hartford  Railroad  Company,  New  York;  United  Illumi- 
nating Company,  Bridgeport,  Conn.;  Detroit  (Mich.)  Cen- 
tral Heating  Plant;  Cleveland  (Ohio)  Municipal  Light  Plant; 
Detroit  City  Gas  Company,  Detroit,  Mich.;  Interborough 
Rapid  Transit  Company,  New  York;  Elmira  (N.Y.)  Water, 
Light  &  Railroad  Coiiipai,/;  Edison  Illuminating  Company, 
Lancaster,  Pa.,  and  the  Detroit   Edison  Company. 

General  Electric  Industrial  Power  Installations. — A  large 
numljer  of  industrial  power  installations  have  been  secured 
recently  by  the  General  Electric  Company,  and  among 
these  the  following  are  important  and  representative:  The 
Morse  Chain  Company,  of  Ithaca,  N.  Y.,  will  add  to  its 
power  plant  equipment  a  300-kw  Curtis  turbo-generator, 
with  switchboard.  ••The  Altoona  Portland  Cement  Company, 
of  Altoona,  Kan.,  will  install  electric  drive  equipment,  con- 
sisting of  sixteen  motors  ranging  from  15  hp  to  150  hp. 
A  625-kva  Curtis  steam  turbo-generator,  thirty  motors  of 
from  5-hp  to  50-hp  rating,  a  switchboard  and  au.xiliaries  are 
to  be  installed  in  the  plant  of  the  Humboldt  Cooperage 
Company,  at  Areata,  Cal.  The  J.  G.  Brill  Company,  of 
Philadelphia.  Pa.,  big  car  builder,  proposes  to  add  to  its 
power  station  equipment  two  300-kw  rotary  converters,  six 
iio-kva  transformers  and  necessary  switchboard  panels. 
Thirty-seven  new  motors,  ranging  in  size  from  5  hp  to  20 
hp,  will  be  placed  in  operation  shortly  by  the  Marion  Steam 
Shovel  Company,  of  Marion,  Ohio. 
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Sunbeam  Sales  Conference. — The  Sunbeam  sales  confer- 
ence of  llu-  W  fsliTii  l-.Uclric  Company  was  held  at  Ncla 
Park,  Cleveland,  Ohio,  during  the  week  of  July  28  and  a 
number  of  prominent  lamp  men  addressed  the  assembled 
delegates.  Two  sessions  a  day  were  held  and  the  program 
included  talks  on  the  lamp  situation  from  sales,  publicity, 
commercial  and  technical  standpoints.  Particular  altenlion 
was  paid  to  the  questions  of  tungsten  sales  stimulation, 
co-operation  between  the  sales  and  engineering  departments 
and  the  introduction  of  Sunbeam  lamps  into  industrial 
plants. 

New  Electrical  Equipment  for  a  California  Utility. — The 
San  Joaquin  Light  &  Power  Corporation,  of  Fresno.  Gal., 
will  add  to  the  equipment  of  its  power  station  3000-kva  and 
3750-kva  alternating-current  generators  with  two  8o-kw 
turbo-exciters  and  a  50-kw  motor-generator  exciter,  four 
666-kva  and  four  looo-kva  water-cooled  transformers,  a  100- 
kw  motor-generator  set  and  necessary  switchboard  panels. 
The  order  also  includes  four  1250-kva  water-cooled  trans- 
formers and  switchboards  for  the  stations  at  Bakersfield  and 
Friant,  Cal,  .Ml  the  apparatus  will  be  built  by  the  General 
Electric  Company. 

Electrical  Hand  Lantern  Selling  Well. — The  Jenks  Lan- 
tern Company,  of  3  North  Clark  Street.  Chicago,  111.,  states 
that  it  is  receiving  large  orders  for  its  recently  perfected 
electric  hand  lantern.  The  lantern  consists  of  a  3/4-volt, 
lyi-cp  incandescent  lamp,  supplied  from  three  dry  cells 
carried  in  the  base.  The  battery  is  guaranteed  to  give  four- 
teen hours'  continuous  service  or  its  equivalent  in  inter- 
mittent use.  The  lamp  resembles  in  design  the  old  oil  lan- 
tern and  is  bail-operated;  that  is,  with  the  bail  vertical, 
as  when  in  use.  or  with  it  hanging  on  one  side,  the  lamp  is 
lighted;  when  hanging  on  the  other  side  the  light  is  extin- 
guished. This  lamp  is  adapted  to  the  same  service  as  llic 
old  oil  lantern. 

Solderless  Connectors  Used  in  Wiring  Large  Hospital.— 
A  large  order  for  solderless  connectors  was  recently  placed 
with  Dossert  &  Company,  of  New  York  City,  for  the  wiring 
of  the  new  General  Hospital  in  Cincinnati.  Ohio,  the  work 
being  done  by  the  William  A.  Corrao  Company,  of  St. 
Louis.  Not  only  were  Dossert  connectors  specihed  for  the 
switchboard  wiring  and  for  making  the  tap-offs  from  feed- 
ers, but  special  Dossert  type  B  lugs  were  attached  to  the 
ends  of  the  large  feeder  cables  ranging  up  to  1,500.000 
circ.  mils,  for  the  purpose  of  pulling  in  the  cables.  This 
method  of  pulling  cables  through  conduit  was  first  used  by 
the  Thompson-Starrett  Company  in  wiring  the  Gimbel 
Building,  Broadway  and  Thirty-third  Street,  New  York. 

Electrics  in  High  Favor  on  the  Pacific  Coast. — A  tire 
manufacturer  who  returned  from  a  visit  to  the  Pacific  Coast 
recently  expressed  himself  on  the  outlook  for  electric 
vehicle  business  in  the  West  as  follows:  "At  present  both 
the  electric  pleasure  car  and  commercial  car  hold  an  emi- 
nent position.  The  excellent  roads  throughout  the  Pacific 
Coast,  especially  in  California,  afford  bright  prospects  for 
this  type  of  machine.  The  Western  States  along  the 
Pacific  Coast  raise  an  enormous  quantity  of  fruit.  The 
rapidity  with  which  fruit  products  can  be  delivered  to  ship- 
ping points  by  trucks  is  appreciated  by  the  fruit  growers,  as 
they  fully  realize  that  their  product  is  one  of  perishable 
nature.  The  continuance  of  the  good  roads  policy  is  bound 
to  establish  this  section  of  the  United  States  as  the  largest 
user  and  possibly  producer  of  electric  vehicles." 

Kansas  Utility  Increases  Its  Generating  Capacity. — The 
Kansas  City  (Mo.)  Terminal  Railway  Company  is  increas- 
mg  its  generating  capacity  by  the  construction  of  a  new 
power  house,  measuring  184  ft.  by  94  ft.,  with  a  brick  stack 
14  ft.  in  diameter  at  the  top  and  250  ft.  high.  The  boiler 
room  is  laid  out  to  accommodate  eight  500-hp  Babcock  & 
Wilcox  horizontal  water-tube  boilers,  and  six  of  these  will 
be  installed  at  once.  These  are  to  be  equipped  with  super- 
heaters and  chain-grate  stokers  of  the  same  make  and  will 
have  high  reverse  settings,  giving  large  combustion  cham- 
ber and  smokeless  operation.  Worthington  feed-water 
pumps  are  to  be  put  in,  driven  by  Kerr  turbines.  The 
present  installation  of  electrical  equipment  will  consist  of 
two  1250-kva  General  Electric  horizontal  turbo-generators, 
three-phase,  60-cycle,  3600-r.p.m.,  and  one  35-kw.  120-volt 
exciter.     Two   absorption-type    refrigerating    machines    are 


also  to  be  installed,  with  a  combined  capacity  of  7- 
TJie  power  plant  will  be  equipped  with  coal  and  ash-ha 
machinery,  reserve  fire  and  elevator  pump,  house  - 
pumps  and  crane.  The  service  wires  and  piping  • 
station  building  and  other  points  will  be  carried  tl 
an  underground  tunnel. 

New  Type  of  Drawing  Tables  to  Be  Marketed.— 
Economy  Drawing  Table  Company,  of  Toledo,  Oln 
decided  to  manufacture  and  carry  in  stock  an  iroi 
adjustable-type  drawing  table,  in  addition  to  its  r^ 
line  of  drawing  tables  and  filing  cases  which  has  !> 
known  as  the  "Economy"  furniture.  Some  cntirel . 
devices  on  this  adjustable  table  will  enable  the  dra 
to  make  the  adjustment  easily  and  quickly  from  the  ii 
the  table,  and  also  to  fix  the  top  firmly  at  any  hti; 
angle  desired. 

Indirect  Lighting  in  Newark,  N.  J.— Speaking  of  tin 
tion  of  indirect  lighting  and  its  special  availability  !• 
lain  classes  of  illumination  work,  H.  R.  Jackson,  of  Newar 
X.  J.,  recently  stated  to  an  llleclrkal  World  rcprescntativi 
"There  is  no  question  in  my  mind  but  that  in  the  near  iutiii 
this  system  will  be  used  for  lighting  all  banking  an' 
mercial  offices,  and  to  a  considerable  extent  in  priva; 
dences."  At  the  office  of  the  Federal  Trust  Company 
Newark  there  have  been  installed  recently  ten  indirtc 
lighting  units.  Each  consists  of  a  bowl  24  in.  in  diamcK 
containing  a  500-watt  lamp  and  suspended  3  ft.  6  in.  below 
20-ft.  ceiling.  The  fixtures  were  supplied  by  the  Alexali 
Company,  of  432  East  Twenty-third  Street,  New  York.  Tl 
space  lighted  by  these  units  measures  25  ft.  by  100  ft.,  at 
the  installation  has  given  such  satisfaction  that  three  oth' 
Newark  concerns,  the  Washington  Trust  Company,  Fideli' 
Trust  Company,  and  Liberty  Trust  Company,  have  placi 
orders  for  similar  equipment.  On  these  last-named  jobs  tl 
units  will  contain  250-watt  lamps  and  the  fixtures  are  to  1 
supplied  by  Cassidy  &  Son,  of  133  West  Twenty-thii 
Street,  New  York.  The  installation  at  the  Federal  Trn 
Company's  office  replaced  about  a  hundred  individual  dc 
lights,  and  it  is  estimated  that  the  cost  for  energy  will  1 
about  the  same  as  with  the  old  system,  but  the  illuminati( 
is  said  to  be  so  much  superior  to  that  formerly  obtaim 
as  to  be  beyond  comparison.  These  four  installations  wf. 
all  awarded  to  the  above-mentioned  contractor. 

Chicago  Jobber  on  Trade  Conditions. — .According  to  tl 
Central  Electric  Company  of  Chicago.  111.,  the  most  nc 
cal  change  that  has  been  made  for  a  long  time  in  the  sa 
of  electrical  goods  is  that  put  in  force  recently  by  tl 
National  Tube  Company.  That  company  has  appli< 
(Electrical  World,  Aug.  2)  to  electrical  conduit  of  its  man 
facture  list  prices  and  discounts  that  have  governed  tl 
sale  of  wrought  iron  or  merchant  pipe  for  a  number 
years.  By  this  plan  the  weight  per  100  ft.  determines  tl 
list  price,  and  instead  of  a  basic  discount  of  50  per  it 
and  a  number  of  tens  and  fives  additional,  a  discount 
usually  only  two  figures  is  employed.  The  National  Tul 
Company's  active  entrance  into  the  conduit  field  was  une 
pected,  as  was  also  the  change  in  the  method  of  pricin 
and  it  is  hoped  that  the  new  arrangement  will  be  a  va 
improvement  over  the  past  uncertain  and  unstable  practic 
Of  great  moment  also  at  the  present  time  in  electrical  lin 
is  the  general  reduction  in  profits  and  the  increase  in  opt 
ating  expenses,  the  former  due  to  the  indifference  on  tl 
part  of  many  manufacturers  and  jobbers  to  the  necessii 
of  an  average  percentage  of  profit  that  will  be  in  accoi 
with  the  expense  of  doing  business,  and  the  latter  to  tl 
fact  that  keen  competition  has  reduced  the  size  of  orde 
and  increased  their  number,  necessitating  the  handling 
ten  transactions  or  orders  instead  of  one.  Necessary  i 
creases  in  salaries,  hotel  and  other  expenses  have  also  p 
the  selling  cost  far  beyond  old  figures.  The  compai 
maintains  that  many  buyers  of  electrical  material  fail 
realize  that  this  extra  service  must  be  paid  for  and  a 
therefore  surprised  when  they  discover  that  prices  wh" 
do  not  include  an  average  profit  to  the  seller  always  car 
a  penalty  to  the  buyer  in  the  shape  of  slow  deliven< 
poor  quality  goods  or  both.  The  company  is  of  the  opW 
that  the  time  is  not  far  away  when  the  buyer  will  I 
keenly  interested  in  the  seller  making  a  profit;  when,  | 
fact,  the  buyer  will  not  do  business  with  a  concern  tn  ] 
disregards  profit. 
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Electrical    Industry    from    a    Western    Viewpoint. — The 

Automatic  Electric  Washer  Company,  of  Newton,  la.,  has 
implicit  faith  in  the  future  of  the  electrical  industry  in  this 
country,  as  witness  the  following  abstract  of  a  letter  re- 
cently received  from  that  company:  "While  no  doubt  many 
of  our  Eastern  customers  wonder  why  we  are  located  'way 
out  here  in  the  West  on  the  prairie,'  it  is  nevertheless  true 
that  we  are  supplying  some  of  the  largest  holding  and  oper- 
ati-ng  companies  in  the  country.  They  no  doubt  find  that 
our  machine  pleases  their  customers  or  they  would  not 
recognize  it  as  they  do.  We  regard  it  as  merely  a  question 
of  time  when  this  entire  country  will  be  electrified  and  every 
farmhouse  will  be  an  electric  'prospect.'  The  wonderful  engi- 
neering achievement  at  Keokuk  will  make  clieap  power  pos- 
sible within  a  large  radius." 

Relief  Promised  to  Stockholders. — Immediate  payment  of 
interest  on  deterrL-d  payments  of  stock  of  the  St.  Joseph 
(Mo.)  Railway.  Ligln.  Heat  &  Power  Company  has  been 
offered  to  holders  wlio  deposited  stock  with  the  Fidelity 
'  Trust  Company,  in  accordance  with  an  offer  of  purchase 
made  by  Henry  L.  Doherty  &  Company  upon  Cdndition  of 
'.  a  new  plan  of  extending  payments. 

Controversy  Over  Utility  Taxation  in  Colorado. — The 
■  taxation  valuation  of  the  Denver  Gas  &  Electric  Light  Com- 
pany, whicli  is  operated  by  tlie  Cities  Service  Company,  was 
placed  at  $2,777,730  by  the  Colorado  tax  commission  and 
later  reduced  to  $1,784,020  by  the  commissioners  of  the  city 
,  of  Denver.  Suit  has  been  brought  by  the  former  commis- 
sion against  the  latter  to  enjoin  it  from  taking  this  action. 
Court  proceedings  came  about  through  a  conflict  as  to  juris- 
diction of  the  two  commissions  and  will  probably  result  in 
a  long-drawn-out  controversy.  In  the  meanwhile  it  is 
ilearned  that  the  company,  which  is  controlled  by  the  Henry 
iL.  Doherty  interests  in  New  York,  has  paid  its  taxes  on  the 
jvaluation  of  the  city  commission. 

Lansden  Company  Failure. — The  Lansden  Company  ,of 
Newark.  .V.  J.,  and  Allentown,  Pa.,  manufacturer  of  elec- 
trical vehicles,  filed  a  schedule  in  the  Bankruptcy  Court  in 
Newark  on  -Aug.  8,  showing  claims  amounting  to  about 
$193,000,  held  by  300  or  more  creditors,  and  assets  of 
$304,046.  Of  the  latter  item  a  very  large  proportion  is  rep- 
resented by  manufactured  product  at  the  two  above-named 
plants,  totaling  in  value  $118,178.  The  assets  include  also 
$32,516  in  bills  receivable.  The  largest  creditors  are  the 
■Merchants'  National  Bank  of  Jersey  City,  which  has  a 
claim  of  $30,428.  partly  secured;  the  Edison  Storage  Battery 
Company  and  the  General  Electric  Company,  whose  com- 
bined claims  total  about  $30,000.  and  the  North  Ward 
[.National  Bank,  whose  claim  of  $12,500  is  unsecured.  The 
company  was  organized  in  1904  by  Thomas  A.  Edison,  and 
in  January.  1912,  control  of  it  passed  into  the  hands  of 
W.  I..  Case  and  interests  represented  by  him,  as  recorded 
(in  the  Electrical  World  of  Feb.  3.  191 2.  At  this  time  the 
capital  was  increased  from  $100,000  to  ten  times  that  amount 
and  a  new  factory  was  leased  in  Newark.  In  June  of  the 
present  year  the  company  acquired  the  plants  of  the  Webb 
and  the  Mack  Brothers  companies  at  Allentown,  Pa.,  and 
established  a  branch  at  that  place,  moving  to  it  part  of  the 
equipment  of  the  Newark  plant.  Notice  of  this  change  ap- 
peared in  the  May  31  issue  of  the  Electrical  World.  The 
company  consented  to  an  immediate  adjudication  of  the 
above  claims  upon  the  filing  of  a  bankruptcy  petition  by  the 
Crescent  Auto  Company,  of  New  York.  George  Paddock, 
of  the  Paddock-Zuzi  Motor  Company,  is  the  receiver. 

The  Copper  Situation. — During  the  last  half  year  there 
have  been  several  unusual  factors  affecting  the  copper  situa- 
tion in  this  country,  the  presence  of  which  has  been  re- 
jected in  the  figures  on  production  and  consumption.  A 
jeriod  of  great  activity  in  business  at  the  start  of  the  year, 
oUowed  by  a  decided  slump  (arising  apparently  from  a 
"ombination  of  tariff  and  currency  legislation  agitation  and 
Tom  the  Mexican  and  Japanese  complications),  caused 
tightness  in  the  money  market,  which  was  very  generally 
elt  throughout  the  country.  Following  closely  on  the  heels 
)f  this  interval  of  financial  gloom  came  labor  trouble  at  the 
arge  Nichols  refinery,  and  later  a  strike  at  the  Lake  mines, 
which  is  still  in  effect,  and  when  the  Nichols  plant  did 
inally  get  into  operation  one  of  the  big  furnaces  broke 
iown,  holding  up  the  delivery  of  probably  10,000,000  lb.  of 
ropper   during  July.     As   a   result   of  these   and   other   un- 


favorable local  conditions,  and  following  an  increase  in  the 
volume  of  imports  and  a  falling  oflf  of  exports,  copper  prices 
were  forced  down  to  a  fairly  low  figure,  reaching  during 
one  week  in  July  as  low  as  13.25  cents  for  spot.  .\  number 
of  big  buyers  held  up  their  purchases  at  this  time,  because 
of  money  tightness  and  also  in  accord  with  the  general 
belief  that  prices  would  go  still  lower.  As  it  turned  out, 
however,  13.25  cents  proved  to  be  about  the  low-water  mark, 
and  the  period  of  depression  was  followed  by  a  gradual  in- 
crease in  prices  for  all  grades,  an  effect  possibly  attributable, 
in  some  measure  at  least,  to  the  fact  that  the  big  electrical 
manufacturers,  which  are  large  consumers  of  copper,  have 
lately  enjoyed  unparalleled  activity.  The  present  market  is 
quiet  and  is  expected  to  remain  so  through  August.  Statis- 
tically the  copper  situation  is  strong,  the  prospects  are  good 
for  a  steady,  large  consumption,  and  money  is  getting  easier. 
There  is  a  fear  expressed  in  some  quarters  that  the  recent 
labor  troubles  have  resulted  in  too  great  depletion  of  the 
reserve  stocks,  but  no  immediate  trouble  from  this  source  is 
to  be  expected.  September  should,  according  to  present 
indications,  bring  a  period  of  renewed  activity. 


Statement  of  the  Copper  Producers'   Association 
for  July 

The  big  slump  in  domestic  copper  deliveries  during  July 
is  summed  up  in  the  totals  for  that  month,  as  follows: 

/ July,  pounds ^  , June,  pounds ^ 

Stocks    on    hand    in    the 

United    States   on    first 

of    month    52.904,606  67,474,225 

Production     138,074,602  121,860,853 

190,979,208  189,335,o7i 

Domestic    dehvenes    ....    58.904.192  68.362.571 

Foreign    deliveries    78.480,071  68,067,901 

137,384,263  136,430,472 

Stocks    on    hand    at    end 
"f    month    53,594.945  52,904,606 


Industrial  Securities 


Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Security 

Per  Cent 

Period 

Aug.  6 

Aufe.  13 

Allis-Chalmers,  t.r.,  Sth  pd 

$19,800,000 
16.050,000 

153,887,900 

344,471,400 
16.074,425 

101.363,600 
41.380,400 
50,000,000 
99,747,600 
34,496,400 
3,998,700 

2 

2 
U 

1 
J 

1 

13 

9 

.?t: 

AIIis-Chal..pf.,t.r..5thpd.. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

C 

1 

.1^1  1  .2II 
48        1      48 

141  142i 
89             89* 

66  67* 

67  68 
63i           68 

114           114* 

Mackay  Cos  ,  c 

Mackay  Cos..  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 
Westinghouse.  E.  &  M..  pf. 

♦Last  price  quoted. 

NEW  YORK  METAL  MARKET  PRICES 

, Aug.    5 , 

Copper:  Bid.  Asked. 

Standard,  spot*    14.37^        

Selling  Prices 
£         s       d 

f-ondon.    standard,    spot" 67       17       6 

Prime  Lake    15.25      io\S.i7yi 

Electrolytic   1SA2'A  to  15.25 

Casting   14.87!4  to  15.00 

Copper  wire  base 16.25 

Lead 

Nickel   40.00 

Sheet  zinc,  f.  o.  b.  smelter 

Spelter,  spot 5.60 

Tin,  spot*   40.80 

-Aluminum: 

Prompt  delivery    22.75 

Future    21.00 


, Aug.  12 , 

Bid.  Asked. 

14.72^i  to  15.85 
Selling  Prices 
d 


69 
15.75 


0       0 
to  15.87}^ 
15.75 
15.50 


to  16.37^5 

16.75 

to  17.00 

4.50 

4.50 

to  45.00 

40.00 

to  45.00 

7.50 

7.50 

to    5.65 

5.75 

to  40.87  Vi 

41.75 

to  42.00 

to  23.25 

22.75 

to  23.25 

to  22.00 

21.00 

to  22.00 

♦OLD  METALS 


Heavy  copper  and 
Brass,    heavy    .  . .  . 

Brass,  light 

Lead,  heavy  

Zinc,  scrap    


8.75 
7.75 
4.40 
4.25 


14.50 
9.25 
8.25 
4.40 
4.62^ 


•COPPER  EXPORTS 

Total    tons    to    Aug.    17 

'From  daily  transactions  on  the  New  York  Metal  Exchange, 
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Business  Notes 

Imperial  Electric  Company. — Mr.  11.  A.  Truitt  has  pur- 
chased the  interest  ot  Mr.  Thomas  G.  Truitt  in  the  Imperial 
Electric  Coinpany  ami  will  continue  the  business  of  this 
company  at  1022  Arch  Street,  Philadclpliia.  Pa.  The  com- 
pany will  act  as  distrilmting  agent  for  the  I'ranklin  Electric 
Manufacturing  Company.  Hartford,  Conn.,  and  the  Empire 
Lamp   Works,   of   New   York. 

Manning,  Maxwell  &  Moore,  Inc.,  together  with  their 
subsidiary  companies,  will  move  their  general  offices  about 
Oct.  I,  from  85-89  Liberty  Street  to  the  new  Lewisohn 
Building,  1 13-1 10  West  Fortieth  Street,  New  York.  This 
change  is  being  made  to  meet  the  demand  for  a  more  con- 
venient and  central  location,  as  well  as  for  larger  space  to 
handle  material  increases  in  the  company's  various  lines, 
which  include  electric  traveling  cranes,  machine  tools,  en- 
gineering specialties,  and  railway,  machinists',  engineers', 
factory  and  contractors'  supplies.  A  large  portion  of  this 
product  is  manufactured  by  their  constituent  companies, 
the  Shaw  Electric  Crane  Company,  the  Ashcroft  Manufac- 
turing Company,  the  Consolidated  Safety  Valve  Company, 
the  Haydcn  &  Derby  Manufacturing  Company,  and  the 
Hancock  Inspirator  Company.  Manning,  Maxwell  & 
Moore,  Inc.,  will  occupy  the  twentieth  and  twenty-first 
floors  of  the  new  building,  which  will  give  them  28,000 
sq.  ft.  of  office  space,  almost  double  that  at  present  occu- 
pied for  offices  on  Liberty  Street. 


New  Industrial  Companies 

The  Karkas  Lamp  &  Wire  Company,  of  Hoboken,  N.  J., 
has  been  incori)orated  by  Maurice  J.  Breen,  William  H. 
McTigue  and  David  Lubach.  The  company  is  capitalized 
at  $125,000  and  proposes  to  manufacture  incandescent  lamps. 

The  Thermo  Electric  Instrument  Company,  of  Newark, 
.\'.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $100,000.  The  company  proposes  to  manufacture  and 
deal  in  electric  ovens  and  other  electrical  devices.  S. 
Lawrence  Miller  is  one  of  the  incorporators. 

The  Monmouth  Electric  Company,  of  New  York,  N.  Y., 
has  been  incorporated  by  C.  II.  Hopper,  M.  H.  Hopper  and 
C.  Meyer,  all  of  92  Murray  Street,  New  York,  N.  Y.  The 
company  is  capitalized  at  $10,000  and  proposes  to  manufac- 
ture and  deal  in  electrical  goods. 

The  Electric  Device  Company,  of  Logan,  Utah,  has  been 
incorporated  with  a  capital  stock  of  $10,000  for  the  purpose 
of  dealing  in  electrical  devices.  The  officers  of  the  company 
are:  Thomas  G.  Lowe,  president;  D.  S.  Betts,  vice-president, 
and  F.  L.  Jensen,  secretary  and  treasurer. 

The  National  Rotary  Power  Company  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $2,000,000.  The  incorporators  are: 
G.  G.  Steigler,  C.  L.  Ward  and  M.  Z.  Grubb,  of  Wilming- 
ton. Del. 


Trade  Publications 

Generators  for  Electrolytic  Work. — Bulletin  A-4093,  re- 
cently issued  by  the  General  Electric  Company,  illustrates 
and  describes  its  generators  for  electrofytic  work. 

Lightning  Arresters  for  Electric  Railways. — Bulletin  No. 
A-4135  of  the  General  Electric  Company  refers  to  lightning 
arresters  fcr  electric  railways  and  supersedes  a  previous 
bulletin  "v.  tlu-  same  subject. 

Prism  Fixtures. — A  twelve-page  booklet,  issued  by  the  F. 
W.  WakiM  Brass  Company,  Vermilion.  Ohio,  shows  a 
number  of  Iistinctive  designs  of  Colonial  prism  fixtures. 
Renewed  in  n-t  in  prism  glassware  has  caused  the  new 
line  to  be  pla^     :  on  the  market. 

Storage  Batteries. — In  Handbook  FL.  which  is  a  supple- 
ment to  its  H,  dbook  HL,  the  Electric  Storage  Battery 
Company,  Philau^-lphia,  Pa.,  .cives  many  valuable  data  re- 
lating to  batteries  for  low-voltage  isolated  electric  plants. 
The  batteries  operate  at  from  .^^2  volts  to  28  volts. 


Heating  Devices. —  In  a  well-illustrated  mailing  folder  now 
being  sent  to  dealers  in  electric-heating  devices  the  Hotpoint 
Electric  i leafing  Company,  (!)ntario,  Cal.,  lists  and  describes 
stoves,  irons,  toasters  and  various  other  electric-heating  de- 
vices. A  thirty-day  free  display  of  an  electric  stove  is  made 
to  dealers  who  will  agree  merely  to  act  as  agents  in  intro- 
diuJMji  the  stove  to  lire  local  public. 

Automatic  Starters. — .\  bulletin  of  the  General  Electric 
Ciimpany,  No.  .\-4124,  is  devoted  to  a  detailed  description  of 
its  automatic  starters  for  alternating-current  motors.  1  > 
scriptions  are  given  of  automatic  control  panels  for  squirr^ 
cage  induction  motors  and  slip-ring  induction  motors,  Hoat 
switches  for  remote  control  of  automatic  starting  panels  or 
rheostats,  and  pressure  governor  panels. 

Auto  Fuse  Material. — The  Chicago  Fuse  Manufacture 
Company,  1014  West  Congress  Street,  Chicago,  is  sendr 
out  an  illustrated  leaflet  referring  to  its  auto  fuse  mater. 
In  the  circular  attention  is  called  to  the  fuse  box  which  c. 
tralizes  the  fuse  cut-outs  in  an  accessible  position.  The  >  1 
cular  will  interest  electrical  jobbers  and  wholesale  and  re- 
tail automobile  supply  manufacturers  and  dealers. 

Good  Light. — The  Macbeth-Evans  Company,  Pittsburgh. 
Pa.,  has  issued  a  booklet  of  twenty-four  pages,  with  the  title 
"Good  Light,"  giving  in  a  succinct  and  interesting  manner 
the  essentials  that  form  the  basis  of  a  satisfactory  lighting 
system.  The  photographs  of  typical  installations  showing 
an  application  of  these  essentials  are  admirable  and  convey 
a  good  idea  of  the  possibilities  of  efficient  decorative  illumi- 
nation. 

Diesel  Engines. — Usines  Carels  Frcres.  the  big  Diesel  en- 
gine makers  of  Ghent,  Belgium,  have  put  out  a  handsome 
new  catalog — the  first  printed  in  English — describing  their 
product.  A  brief  history  of  this  engine  is  given,  followed  by 
an  exposition  of  its  working  principles.  In  the  frontispiece 
is  given  an  impression  of  the  Carels  shops  in  color,  and  the 
rest  of  the  pamphlet  is  copiously  illustrated.  The  whole 
thing  is  a  work  of  art  and  of  information. 

Rail  Bonds. — The  Electric  Service  Supplies  Company, 
Philadelphia,  has  issued  an  attractive  seventy-two-page  cat- 
alog referring  to  its  protected  rail  bonds  and  appliances. 
The  catalog  gives  comprehensive  information  on  the  value 
of  proper  installation  of  rail  bonds,  the  importance  of  accu- 
rate testing  apparatus  aand  the  use  of  bond  compressors. 
Because  of  the  practical  information  contained  in  this  publi- 
cation it  will  be  found  of  interest  and  value  to  operating 
men. 

Direct-Current  Motors. — The  General  Electric  Company 
has  issued  Bulletin  .\o.  A-4130  describing  its  adjustable 
speed  direct-current  motors.  These  are  designed  to  meet 
the  requirements  of  individual  drive  of  machine  tools.  The 
bulletin  illustrates  these  motors  and  their  application  in  de- 
tail, and  contains  various  curves  showing  the  horse-power 
outputs  at  speeds  of  300  to  900,  400  to  1200.  500  to  1500  and 
600  to  1800  r.p.m.  and  the  horse-power  each  motor  will  de- 
velop at  intermediate  speeds. 

Receiver  Separators. — Catalog  B  of  the  Harrison  Safety 
Boiler  Works.  Philadelphia,  contains  an  illustrated  descrip- 
tion of  high-pressure  separators  equipped  with  wells  or  re- 
ceivers of  large  capacity  not  only  for  the  purpose  of  stor- 
ing exceptional  amounts  of  water,  but  also  to  serve  as  a 
reservoir  for  the  storage  of  steam  between  the  intervals  of 
opening  of  the  engine  admission  valve.  .^  chart  is  given 
showing  the  most  economical  diameter  of  piping,  assuming 
coal  at  $3  per  ton  and  uniform  flow,  as  where  receiver  sep- 
arators of  large  capacity  are  installed. 

Economy  and  Efficiency  in  the  Operation  of  Utilities.— 
Under  the  heading  of  "The  EfTiciency  Movement"  the  de- 
partment of  examinations  and  reports  of  H.  M.  Byllesby 
&  Company.  Chicago,  has  issued  its  department  bulletin 
No.  6.  The  purpose  of  the  circular  is  to  point  out  that 
under  modern  conditions,  and  the  increasingly  close  super- 
vision by  state  commissions  and  municipal  bodies,  utility 
companies  find  it  of  the  greatest  importance  to  operate 
economically  and  efficiently.  Scientific  means  must  be  em- 
ploved  to  prevent  unfair  rate  reduction  and  to  secure  equi- 
table rate  schedules.  The  department  of  examinations  and 
reports  offers  its  services  to  develop  efficiency,  to  make 
appraisals,  or  to  deal  with  sales  methods  or  problems  of  a 
financial  nature  arising  in  utility  management. 
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Personal  Mention 

Mr.  George  Brockman  has  resigned  as  superintendent  ot 
?  Hcrinfiton   (Kan.)  municipal  water  and  light  plant. 
Mr.   C.   R.   Vincent   has   succeeded    Mr.   M.    D.    Leslie   as 
pcrintendent   of  the   Osceola   (Mo.)    Electric    Light   Com- 
ny. 

Mr.'  J.  C.  Anderson  has  succeeded  Mr.  T.  T.  Kruger  as 
perintcndcnt  ol  the  municipal  electric-lighting  plant  of 
ru.   Ind. 

Mr.  L.  A.  Baldwin  has  succeeded  Mr.  Edwin  Fisher  as 
'sidcnt  of  the  municipal  electric-light  and  water  plant  at 
Idwater,  Kan. 

Mr.  D.  J.  Fleming  has  been  appointed  manager  of  the  Red 
ing  (Minn.)  Gas  Light  &  Power  Company,  succeeding 
•.  .^dolph  Wagner. 

Mr.  George  F.  Cooper  has  been  appointed  successor  to 
■.  J.  E.  Pappan  as  auditor  of  the  Knoxville  (Tenn.)  Rail- 
y  &  Light  Company. 

Mr.  F.  H.  Smith  has  taken  the  place  cf  Mr.  E.  W.  Smyth 
vice-president  of  the  Franklin  Springs  Electric  Light 
nipany.  of  Clinton.  N.  Y. 

Mr.  Roy  W.  Wright  has  been  appointed  superintendent 
:  the  municipal  electric-light  plant  at  I^ydon.  Kan.,  as 
fcessor  to  Mr.  J.  R.  Bortle. 

yir.  G.  A.  Rodenbeck  has  succeeded  Mr.  E.  B.  Stanley 
secretary  and  treasurer  of  the  Franklin  Springs  Electric 
rht  Company,  Clinton,  N.  Y. 

iAt.  a.  C.  Herren  has  been  appointed  superintendent  of 
:  municipal  electric  lighting  and  water  plant  of  Tipton. 
1,  succeeding  Mr.  N.  Hiatt,  resigned. 

Ar.  J.  W.  Carruthers  has  been  elected  president  of  the 
ntague  (Prince  Edward  Island,  Canada)  Electric  Com- 
ly  as  successor  to  Mr.  W.  L.  Poole,  resigned. 

'^r.  A.  Strohm  has  been  appointed  superintendent  of 
ver  and  equipment  of  the  Warren  (Pa.)  &  Jamestown 
jfeet  Railway  as  successor  to  Mr.  R.  Endinger. 
Mr.  A.  E.  Berdon,  formerly  chief  engineer  of  the  Easter- 
[•  Company.  Indianapolis,  Ind..  and  designer  of  graphic 
Lers,  has  severed  his  connection  with  that  company. 
Mr.  Samuel  C.  Shaffner  has  resigned  as  operating  engineer 

the  .\merican   Public  Utilities  Company,   Grand  Rapids. 

h.,  to  accept  a  position  with  an  operating  and  engineering 
ipany. 

•Ir.  Elmer  G.  Stahl  has  been  appointed  superintendent  of 
'municipal  electric-light  plant  at  Topeka,  Kan.,  succeeding 
'   G.  G.  O'Neill.     Mr.  Stahl  is  a  graduate  of  the   Kansas 

Ic  .Agricultural  College. 

It.  Montague  Ferry,  of  the  Department  of  Electricity  of 
■city  of  Chicago,  has  been  appointed  municipal  telephone 
liervisor.  He  will  have  charge  nf  the  recently  created 
Wau  of  telephone  complaints. 

Ir.  Justin  W.  Lester,  of  the  Old  Colony  Trust  Company. 

ton.  Mass.,  has  been  appointed  chief  accountant  of  the 
Usachusetts  Public  Service  Commission,  wMth  head- 
irters  at  20  Beacon  Street,  Boston. 

[r.  Guy  E.  Tripp,  chairman  of  the  board  of  directors  of 
V  Westinghouse  Electric  &  Manufacturing  Company, 
i-'d  from  New  York  on  Aug.  0  for  a  five  weeks'  tour  of 

ope.  While  there  he  will  visit  the  foreign  subsidiaries 
fhe  company. 

i:r.  Arthur  J.  Cantin  has  been  appointed  superintendent 
i:he  electric  light  and  power  department  of  the  town  of 
Iville,  Sask.,  Canada.  Mr.  Cantin  was  formerly  connected 
1  the  Gorman.  Clancey  &  Grindlcy  sales  engineering  staff 
f.dmonton.  .Mherta. 

.r.  W,  L.  Abbott,  chief  operating  engineer  for  the  Com- 
ijiwealth  Edison  Company,  was  one  of  the  exports  called 
i}o  give  testimony  before  the  legislative  committee  in- 
"igating  the  purchase  of  voting  machin-s  by  the  election 
Jmissioners  of  Chicago. 

jr.  B.  T.  Gi£Ford,  formerly  connected  with  the  American 
irict  Steam  Company  of  North  Tonawanda,  N.  Y.,  has 
;i  appointed  operating  engineer  for  the  .\merican  Public 


Utilities  Company,  of  Grand  Rapids,  Mich.,  as  successor  to 
Mr.  S.  C.  Shaffner,  resigned. 

Mr.  Frank  H.  Evans  has  been  appointed  commercial  agent 
of  the  La  Crosse  (Wis.)  Gas  &  Electric  Company.  Mr. 
Evans  has  been  connected  with  the  Public  Service  Gas  & 
Electric  Company,  of  Plainfield.  N.  J.,  in  various  capacities 
for  the  past  si.x  years,  being  new-business  manager  at  the 
time  of  his  resignation.  The  La  Crosse  Gas  &  Electric 
Company  has  handled  only  gas  appliances  until  recently. 
It  now  intends  to  put  in  fully  equipped  display  rooms,  etc. 

Mr.  S.  W.  Cheney  has  been  appointed  assistant  engineer 
of  Kelsey,  Brewer  &  Company,  with  headquarters  at  Grand 
Rapids,  Mich.  Mr.  Cheney  leaves  the  position  of  engineer 
and  general  superintendent  of  the  La  Crosse  (Wis.)  Gas  & 
Electric  Company,  which  he  has  filled  for  the  past  four 
months.  He  has  been  identilied  wjth  public  utility  industries 
since  his  graduation  from  the  University  of  Wisconsin  in 
1904,  and  has  filled  responsible  positions  at  Denver,  Col.: 
Lincoln,  Neb.;  Montgomery,  .\la..  and  with  the  Railroad 
Commission  of  Wisconsin. 

Mr.  A.  W.  Higgins  has  been  appointed  engineer  and  gen- 
eral superintendent  of  the  La  Crosse  (Wis.)  Gas  &  Electric 
Company.  Mr.  Higgins  has  been  doing  engineering  work  of 
various  kinds  since  graduating  from  the  Massachusetts  In- 
stitute of  Technology  in  1901.  He  has  been  associated  with 
the  E.  H.  .Abadie  Company,  St.  Louis,  Mo.,  engineer  and 
contractor,  and  more  recently  was  in  charge  of  the  installa- 
tion of  the  new-  power  plant  for  the  Big  Muddy  Coal  & 
Iron  Company,  of  Herrin,  111.  Mr.  Higgins  succeeds  Mr. 
S.  W.  Cheney,  who  goes  to  the  home  office  of  Kelsey, 
Brewer  &  Company,  at  Grand  Rapids,  Mich.,  who  operate 
the   La  Crosse  property. 

Mr,  Stephen  L.  Coles  has  been  appointed  acting  secre- 
tary-treasurer of  the  Society  for  Electrical  Development, 
vice  Mr.  Philip  S.  Dodd,  resigned.  As  announced  in  these 
columns  several  months  ago,  Mr.  Coles'  services  were  re- 
tained by  the  society  as  director  of  publicity.  For  the  past 
four  months  the  society  has  loaned  Mr.  Coles  to  the  To- 
ronto Electric  Light  Cotiipany,  Ltd.,  of  Toronto,  Ontario, 
where  he  has  been  engaged  in  constructive  service  and 
advertising  problems.  Mr.  Coles  has  had  twenty-five  years' 
experience  in  daily  newspaper,  magazine,  weekly  and  ad- 
vertising agency  work,  and  was  for  several  years  managing 
editor  of  the  Electrical  Review.  His  electrical  education  was 
obtained  at  tiie  Massachusetts  Institute  of  Technology  and 
in  the  field  during  the  formative  period  of  the  electrical  in- 
dustry. 

Mr.  C.  A.  Graves  has  resigned  his  position  as  manager 
of  the  power  bureau  of  the  sales  department  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  to  engage  in 
consulting  engineering  work.  Mr.  Graves  has  organized 
the  Graves  Engineering  Com- 
pany, Inc.,  with  offices  at  35 
Pine  Street,  New  York  City, 
and  will  specialize  in  central- 
station  management  and  sales 
campaigns  in  small  communi- 
ties.     In   addition   to   his   con- 

nection     with     the     Brooklyn 

^J^K^  _ujffSSI^^f       Edison    company    Mr.    Graves 

^^^^M^if/ff^^^^H^  '^^^  been  president  and  active 
^^^H  1  ^^^Km^  executive  of  a  central  station 
^^^V   K      ^^^^^Bf  central   New   York   for   the 

T^K  J^J^^^KF  three  years,  in  which  ven- 

^V^S^^^^^^F^  ture   he   has  met  with   marked 

'tpHBUB!^  success.      His  connection  with 

the  Brooklyn  Edison  company 
runs    back    nine    years,    during 
1      A.   i.KA\i>  which    time    he    secured    many 

of  the  large  industrial  con- 
tracts. In  addition,  he  has  acted  as  rate  expert.  Mr. 
Graves  has  been  active  in  the  affairs  of  the  National  Elec- 
tric Light  Association,  having  served  on  the  gas-engine 
committee  and  on  the  power  committee.  He  has  also 
taken  a  prominent  part  in  Brooklyn  civic  and  engineering 
associations.  He  is  a  member  of  the  Brooklyn  Engineers' 
Club,  the  Electrochemical  Society  and  the  Beta  Theta  Pi 
Club  and  an  associate  in  the  American  Institute  of  Elec- 
trical Engineers  and  the  .American  Society  of  Mechanical 
Engineers. 
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Construction 

New  England 

Kl-:ZAR  KALLS.  MAINE.— The  Cornish  &  Kciar  lalls  l.i.  &  I'wt 
<  o.,  of  Kezar  I^alls,  expi-cts  lo  erect  a  new  power  station  wtlhin  the 
next  three  months.  The  equipment  will  be  taken  from  the  present 
power  house,  replacing  such  new  parts  as  are  necessary.  .MUn  (iainer  is 
president    and    maiiagcr. 

SPRINGFIKLn,  VT.— The  Colonial  Pwr.  &  Li.  1.0.,  of  Springfield, 
expects  to  erect  within  the  next  two  months  a  44,000-volt  transmission  line 
from  Springfield  10  Rutland,  Vt.,  connecting  with  Clarcmont,  N.  II.,  line 
at  Cavendish,  Vt.  The  company  has  just  completed  a  line  from  Sprnig 
field  to  Chatham,  N.  11.,  connecting  with  the  Bellows  Kails,  El.  Co  J.  (;. 
Menut   is  manager. 

KVERICTT,  MA.S.S.— Plans  arc  being  considered  liy  /Mderman  Fergu- 
son for  the  installation  of  an  ornamental  street-lighting  system  on  Hroaci- 
way  from  the  Revere  lioulcvard  through  Central  Square  to  C.lendale 
Square.  The  committee  on  municipal  lighting  of  the  Roanl  ..f  Trade 
IS  also   interested   in   the   project. 

PKARDDY,  MASS.— The  municipal  clcctric-light  plant  \ias  ileslroycu 
by  fire  on  Aug.  8,  causing  a  loss  of  about  $50,000.  .Arrangements'  arc 
being  made  to  secure  electrical  service  from  the  Salem  Kl.  LtK.  Co.  of 
Salem. 

SOUTHBRIDGE,  MASS.— The  Selectmen  have  signeil  a  contract  with 
the  Webster  &  Southbridge  Gas  &  El.  Co.  for  the  inst.illation  of  a  new 
street-lighting  system  on  Main  Street  for  a  period  »t  Ml  years  .it  $t..1.S0 
per   year. 

W.ALTIIAM,  MASS.— The  special  aldermanic  committee  apiiointcil 
some  time  ago  to  make  investigations  in  connection  with  the  street- 
lighting  problem  will  also  consider  the  question  of  establishing  a  munic- 
ipal lighting  plant  as  well  as  the  plan  suggested  by  the  Edison  El.  Illg. 
Co.  for  replacing  the  arc  lamps  now  in  use  with  new  lamps  throughout 
the    city. 

V\'ESTEK1.Y.  R.  I.— The  Westerly  Lt.  &  Pwr.  Co.  expects  10  erect 
within  the  next  six  months  a  substation  at  Westerly  to  distribute  energy 
in  Bradford  and  Watch  Hill.  R.  I.,  and  Stonington  and  Mystic,  Conn 
In  the  near  future  the  conipany  expects  to  replace  the  arc  lamps  now 
in  use  with  cluster  lamps,  except  in  the  main  part  of  the  town,  where 
the  flaming-arc  lamp  will  be  installed.  The  company  has  installed  at 
White  Rock,  in  the  substation  of  the  Norwich  &  Westerly  Trac.  Co.,  a 
400-kw  frequency  changer  and  is  now  purchasing  part  of  its  energy 
from  the  traction  company.  XI.  H.  Spellnian  is  general  manager  of  the 
Westerly    company. 

CHESTER,  CONN. — At  a  special  town  meeting  held  recently  the 
Selectmen  were  authorized  to  make  a  new  contract  for  street-lighting 
for  a  period  of  five  years.  The  new  contract  calls  for  50  lamps  ai 
$1,025.      At    present   the   town    is   paying   $750   per   year   for   30    gas   lamps 

SOUTH  NORWAI.K,  CONN.— The  city  of  South  Norwalk  Electric 
Works  expects  to  purchase  in  the  near  future  about  12,000  ft.  of  weather 
proof  No.  0000  copper  line  wire  and  some  other  sizes.  The  city  may 
take  up  ornamental  street  lighting  to  some  extent  next  year.  .\.  E 
Winchester  is  general   superintendent. 


Middle  Atlantic 

BROOKLYN.  N.  Y.— Bids  will  be  received  by  the  Department  of  Pub- 
lic Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until  .\ug.  19. 
for  furnishing  labor  and  material  necessary  to  reset  12  horizontal  tubular 
boilers  in  the  power  house  at  the  Kings  County  Hospital,  borough  of 
Brooklyn.  Blank  forms  and  further  information  may  be  obtained  at  the 
office  of  the  chief  engineer  of  the  department,  fool  of  East  Twenty-sixth 
Street.  New  York,  where  plans  anri  siiecifications  may  he  seem  Michael 
J.    Drummond    is   commissioner. 

EAST  HAMPTON,  N.  Y.— The  East  Hampton  El.  I.i.  Co.  has  recciveir 
authority  from  the  Public  Service  Commission  to  issue  S2.500  in  bond*, 
the    proceeds    to    be    used    for    improvements    to   its    properly. 

ELMIRA.  N.  Y'. — Plans  are  being  prepared  by  the  I-aekawauna  K  l< 
Co.  for  the  construction  of  an  electric  power  plant  in  its  yards  here. 
The  proposed  plant  will  furnish  electricity  for  lighting  the  station,  yards 
and  office  buildings  in  addition  to  charging  electric  batteries  in'  passenger 
coaches.  /•        'I 

NEW  YORK,  N.  Y.— Bids  «ill  be  received  hy'loseph  .l.»hnson,  lire 
commissioner,  at  the  headquarters  of  the  Fire  l>epartment  of  the  city  of 
New  York,  157  and  159  East  Sixty-seventh  Street,  borough  of  Manhattan, 
until  .Aug.  19  for  furnishing  all  labor  and  materials  required  for  the  ex 
tension  to  the  fire-alarm  telegraph  system  in  the  borough  of  the  Bronx. 
Blank  forms  and  further  information  may  be  obtained  and  plans  and 
drawings  may  be  seen  at  the  office  of  the  Bureau  of  Fire  .Alarm  Telegraph 
of  the  Fire  Departmeni,  157  and  159  East  S'xty-seventh  Street.  Borough 
of  Manhattan. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  tlie  Board  of  Water  Sup 
ply,  seventh  floor,  165  Broadway,  .New  York,  until  Sept.  2  (contract  56) 
for  installing  a  hydroelectric  power  equipment,  of  approximately  250  kw 
rating,   at   the  lower    gate   and   screen  .o)uirobei-s   of   the    .Ashokan    reservoir 


III    the    town    uf    Olive        I'amphleto    containing    infortnalion    ti. 
forms    of    proposal,    contract    specifications,    contract    drawings,    - 
lie   obtained    upon   apiilication   to   the   above   office.      A   deposit   ot 
be    refjuired    for    each    pamphlet,    lo    be    refunded    upon    return 
Joseph   P.   Morrissey   is  secretary. 

NEW  YORK,  \.  Y— Bids  will  be  received  at  the  office  of  1 
of  Water  Supply,  seventh  floor,  165  Broadway,  New  York,  unl 
(contract  153)  for  furnishing  and  delivering  a  complete  port.-i 
plant,  consisting  of  a  gasoline  or  oil-driven  motor-generator  set, 
board  and  one  motor-driven  air  compressor,  at  a  designated  loc.i 
the  line  of  the  Calskill  Aqueduct.  Pamphlets  containing  infor 
bidders,  forms  of  proposals  and  contract,  specifications,  etc 
obtained  at  the  above  address.  A  deposit  of  $5  will  be  require.: 
pamphlet,  to  be  refunded  upon  return  of  same.  Joseph  P.  M- 
secretary. 

NEW  YORK,  N.  Y.— Ordinances  have  been  approved  by  il 
of  Aldermen  and  the  Mayor  authorizing  an  appropriation  ot 
to  provide  funds  for  the  installation  of  electric  wiring  and  li  ■ 
the  City  Hospital,  Blackwell's  Island;  $35,000  for  electric  w: 
fixtures  at  the  City  Home,  lilackwcll's  Island;  $10,000  for  ., 
electric-lighting  facilities  at  the  Kings  County  Hospital;  alsn 
for  the  construction  of  a  tunnel,  ducts,  etc.,  to  connect  N- 
Farm  Colony  with  Sea  View  Hospital  power  plant,  borough 
mond,  and  $20,000  for  the  installation  of  water  mains,  bydi 
electric  wiring  at  New  York  City  Farm  Colony,  borough  of  U 
all  under  the  jurisdiction  of  the  Department  of  Charities.  fO"' 
Twenty-sixth    Street. 

1>.\TCII0GUE.  N.  Y— The  Village  Trustees  have  awarded  the  cooti 
lor    street    lighting    to    the    Patchogue    El.    Lt.    Co.    for   a   period     if  ■ 
years.      I'nder   the   terms   of   the   contract   the   company   agrees   t-- 
100  tungsten   lamps  of  -10  cp  at  $20  each  per  year  and   50  lampv 
at    $23    per    lamp    per    annum;   also    12   arches    (consisting   of   22 
4   cp)    across    Main    Street   and   Ocean    Avenue    for  $47.50   each    i 
making   a    total    of   $3,600    per    year.      Under    the    old    contract    tl 
[i.nid    $20  each   for  lamps  of  20  cp. 

CROXE  CITY.  P.A.— Within  the  next  six  months  the  manaK' 
nuinicipal  electric-light  plant  expect  to  purchase  one  250.hp  y. 
and  one  175kw,  three-phase,  60-cycle,  2300-volt  generator  v, 
plete  switchboard  equipment  for  same.  Paul  J.  Hays  is  super 
c.f   the   plant. 

llONESD.\LE,  PA.— The  Honesdale  Consol.  Lt.,  Ht.  &  Pwr 
pects  to  erect  within  the  next  two  months  one  series  incandc-- 
cuit,   consisting  of   26   40-watt  lamps. 

PHILADELPHIA.    PA.— Bids    will    be    received    at   the    Deparlir.cnt 
Supiilics.  Room  312.  City  Hall,  until  Aug.  19  for  furnishing  the  follon : 
supplies  during  the  year  1913:  Electric  lamps  and  cable  for  the  Electr 
liureau    and    rubber   valves   for   the    Bureau   of    Water   in   accord.i 
schedules    which    may    be    seen     at     place    rlcsignated    on     propn- 
Herman   Loeb  is  director. 

PHILADELPHIA,  PA.— Plans  are  being  prepared  by  the  Philadelp 
Kl.  Co.  to  increase  the  output  of  its  generating  plant;  also  to  erec 
new  substation  at  Sixty-fifth  Street  and  Paschall  .Avenue,  to  distrib' 
energy  to  plants  in  West  Philadelphia,  Chester  and  Delaware  Counties.  ' 
substation  at  Marcus  Hook  is  to  provide  power  for  the  silk  factory 
the  American  Vicose  Conipany  at  that  place,  and  another  substation 
Chester  will  furnish  electricity  for  the  Chester  Solid  Steel  Casting  C 
rolling  mill  aj\d  other  industrial  plants.  The  company  is  also  planning 
enlarge  its  Christian  Street  power  plant,  in  which  two  new  tui 
i;<nerators  (one  of  47,000  hp  and  the  other  of  41.000  hp)  will  be  insta 
next    year. 

.\SRURY    PARK.   N.   J.— The   Atlantic   Coast    El.    Lt.    Co.,   of   A»b 
Tark,  has  submitted  a   proposition   to  the  City  Council  offering  to  ini 
nnd    maintain    15    arc    lamps   on    Oak    Bluff    .Avenue    for    a    period  of 
years   at    $95    each   per   year.  . 

l!.\LTIMORE,  MD.— Bids  will  be  received  by  the  Board  of  Awa 
■  >f  Maltimore  City  at  the  office  of  the  city  register.  City  Hall,  Bslliiai 
until  Sept.  10  for  furnishing  and  erecting  electrical  equipment  for  nl 
tion  plant  (contract  No.  20,  Water  Department)  as  follows:  four  400- 
transformers,  one  50-kva  transformer,  circuit-breakers  and  high-ten* 
>witcbboard,  one  nine-panel,  low-tension  switchboard,  all  wiring  i 
starters  for  connecting  up  various  motors:  also  for  furnishing  the 
lowing  motors:  one  400-bp  motor,  two  350.hp  motors,  one  250-hp  mo 
one  75-hp  motor  and  three  50-hp  motor*.  Plans  and  specifications  t 
he  obtained  at  the  office  of  the  water  engineer.  City  Hall.  Ballini< 
\  charge  of  $5  will  be  made  for  each  'set  of  plans  and  specificatic 
which  will  be  refunded  upon  return  of  same  before  Sept.  6.  Ezra 
Whitman  is  water  engineer,  and  James  H.  Preston  is  president  of  bo 
of    awards. 

IMMITSBURG,    MD.— The    Public    Service    Commission    has   grmr 
ilie    ICmmitsburg  El.   Co.   permission  to  issue  $7,500  in  capital  stock 
In  begin  construction  of  its  plant.     The  company  will   furnish  electri' 
in    Emmitsburg. 

WASHINGTON.  D.  C. — Bids  will  be  received  at  the  office  of 
chief  signal  officer,  War  Department,  Washington,  D.  C,  until  .Au«. 
for  furnishing  to  the  Signal  Corps  200  telephones,  field-artillery  l: 
model  1912.  with  5-ft.  cords  and  plugs  connected  at  each  end,  in  acci 
ancr  with  <ipecifieati«iw  SiL-C.     Uajor  W.  L.  Oarke  is  disburaing  oL 
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'WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
ommissioners  of  the  District  of  Columbia,  Room  509,  District  Duild- 
g,  Washington,  D.  C,  until  Aug.  21  for  furnishing  29,000  ft.  under- 
-ound  signal  and  telephone  cable  for  use  by  the  Electrical  Depart- 
cnt  of  the  city.  Specifications  and  form  of  proposal  may  be  obtainea 
cm  the  purchasing  office  of  the  district  of  Columbia,  Room  320,  Dis- 
ict    Building,    Washington,    D.    C. 

W-ikSHINGTON,  D.  C. — Bids  will  be  received  by  the  Department  of 
e  Interior,  Washington,  D.  C,  until  Sept.  2  for  installing  or  placing 
'  position  in  the  patent  office,  old  post  office  and  pension  buildings  at 
'ashington,  D.  C,  stationary  chemical  fire-e.xtinguishing  apparatus,  in- 
uding  complete  electrical  operating  alarm  and  annunciator  systems  and 
ping,  etc.,  for  said  apparatus.  Blank  forms  of  proposal  and  specifl- 
tions  may  be  obtained  on  application  to  Lewis  C.  Laylin,  assistant 
cretary. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
lief  signal  officer,  W'ar  Department,  Washington,  D.  C,  until  .-Xug.  23 
r  furnishing  to  the  Signal  Corps  the  following  supplies:  (1)  10,000 
ik  brackets,  as  per  drawing  207  b-1;  (2)  350  cells,  type  V.  complete, 
per  specification  341-D;  (3)  7000  double-petticoat  glass  insulators; 
0  500  porcelain  knobs  No.  14;  (5)  270  miles  C.  I.  144-mil  wire  (com- 
ercial  stand.Trd) ;  (6)  2000  ft.  pothead  33-mil  wire  (commercial  standard, 
.,  T.  &  T.  specification).  Bids  will  also  be  received  until  Aug.  27  for 
0  miles  of  11-strand  field  wire,  in  accordance  with  specification  No. 
3  A  and  drawing  No.    106.      Major  W.   L.   Clarke  is  disbursing  officer 
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[BELDING,  .MICH.— .\  complete  power  plant,  it 
;  installed  in  the  Belding  Brothers  Building,  now 
-uction. 

liEXTON  HARBOR.  MICH.— The  Benton  Harbor  Club  is  promoting 
project  to  install  ornamental  street  lamps  on  12  blocks.  For  further 
formation   address   the   secretary   of   the    club. 

(.DETROIT,  MICH.— The  Detroit  Oak  Belting  Co.  is  rcporl.d  to  li.ivr 
ifarded  contracts  for  a  generator  and  motors  to  be  installed  in  its  boiler 
j^nt. 

'nOWAGIAC,  MICH.— The  Beckwith  Estate,  electric  light  department. 
I  Dowagiac,  expects  to  purchase  within  the  ne.xt  six  months  feed-water 
Caters;  also  within  the  next  twelve  months  fifty  l-kva  to  5-kva  trans- 
irmers,  100  5-amp  meters,  10,000  ft.  No.  1014  rubber-covered  wire, 
iOO  lamps,  100  irons  and  other  heating  devices,  750  switches  and  other 
Applies.     G.   M.   White  is  manager. 

DURAND,  MICH.— The  city  of  Durand  expects  to  purchase  within 
.•  next  eight  months  lamp-posts  and  underground  cable  for  an  orna- 
•ntal  street-lighting  system  for  the  business  section  of  the  city.  H.  F. 
'sencrans  is  superintendent  "f  the  municipal  electric-light  plant  and 
tcr-works   system. 

HOLLAND,  MICH.— Bids  will  be  received  by  the  Board  of  Public 
arks  until  Sept.  1  for  furnishing  and  installing  a  vertical  centrifugai 
mp  (1100  gal.  per  minute)  directly  connected  to  a  vertical  motoi. 
.ecifications  may  be  secured  from  R.  B.  Champion,  superintendent  of 
blic  works. 

tl-ANSING.  MICH.— The  State  Railroad  Commission  has  appio%e<l  <.f 
j,-  following  bond  issues,  the  proceeds  to  be  used  for  improvements; 
f  Grand  RapidsMuskegon  Pwr.  Co.,  of  Grand  Rapids,  $154,000; 
i^nomy  Pwr.  Co.  of  Michigan,  $115,000;  Au  Sable  El.  Co.,  $62,000; 
mmonwealth  Pwr.  Co.,  of  Jackson,  $130,000;  Bay  City  Pwr.  Co.,  of 
y  City,  $8,000;  Saginaw  Pwr.  Co.,  of  Saginaw.  $34,000;  Pontiac  Pwr. 
:!..  of  Pontiac,  $6,000;  Flint  El.  Co.,  of  Flint,  $14,000,  and  Consumers' 
:!r.  (;o.,  of  .Tackson.  Mich.,  $12,000.  The  Economy  Pwr.  Co.  of 
chigan  has  filed  application  with  the  commission  for  another  bond 
ue  of  $531,000.  As  yet  no  action  has  been  taken. 
boLUMBUS,  OHIO.— The  Board  of  Control  has  awarded  contracts  for 

■  installation  of  cluster  lamps  on  High  Street  from  Warren  Street  to 
th  Avenue,  at  $13,068,  to  H.  M.   Saxbe,  of  Urbana  and  the  Simonton 

Instruction   Co.      Mr.    Saxbe   will    furnish   the   standards   and   cables   for 

■  cluster  lamps  in  State  Street  from  Fourth  to  Grant  Avenue,  and 
:  Avery.Loeb  Electrical  Co.  the  transformers.  The  cost  of  this  work 
il  be  $3,384.  Mr.  Saxbe  was  also  awarded  the  contract  for  cluster 
;ip5  on  Fourth  Street  from  Mound  Street  to  Livingston  Avenue,  at 
5  lit. 

Jl'.LOUSTER,   OHIO.— Bids   will    be   received   by   the   Board    of    Public 

jairs  of   Glousler,   addressed    to   J.    L.    Davis,   clerk,    until   Aug.    23    for 

'inpping  power  plant  with  piping,  including  pump  suction   and   discharge 

:'il  machinery  foundations. 
lUDSON,  OHIO.— The  Board  of  Public  Affairs  expects  to  extend  the 
tribution  lines  of  the  municipal  electric-light  plant  and  to  purchase  in 
near  future  for  three-wire  system  No.  6  and  No.  8  paper-insulated, 
d-covercd  cable,  No.  8  weather-proof  wire,  transformers,  poles,  cross- 
's, etc.;  also  cast-iron  water  mains,  valves,  sewer  pipe,  etc.,  for  water. 

"ks  system.     For   further   information   address  J.    R.   Wilson,  superin- 

tidcnt  of  power  station. 
i=IcCOMB,   OHIO.— Within   the   next  six   months  the   managers   of   the 

'nicipal  electric-light  plant  expect  to  purchase  a   150-hp  boiler  and   200 

■lers.     A.  Keel  is  clerk. 


.\I1XG0  JUNCTION,  OHIO.— The  power  house  of  the  plant  of  the 
United  States  Steel  Co.  here  was  destroyed  by  fire  recently,  causing  a 
loss    of   about    $15,000. 

ARLINGTON,  KY.— The  Arlington  Lumber  Co.  is  considering  the 
installation  of  an  electric-light  plant  for  the  purpose  of  furnishing  elec. 
tricity  to  operate  its  sawmill.  A  motor. driven  pump  for  operating  water 
service  for  the  mill   buildings   may  also  be  installed. 

CARLISLE,  KY.— The  Carlisle  El.  Lt.  &  Pwr.  Co.  is  contemplating 
tlie  purchase  of  a  producer  plant  and  gas  engine  of  about  200  hp  and 
would  like  to  secure  information  pertaining  to  an  electric  plant  operated 
by  a  producer  gas  engine  using  a  directly  connected  generator  or  a 
belt. connected  system.  Boon  Ingels  is  secretary  and  manager  of  the 
company. 

GRAYSON,  KY.— The  Home  Lt.  Co.,  of  Grayson,  has  recently  in- 
stalled one  50-kw  direct-current  Bullock  generator  directly  connected 
to  a  12-in.  by  !4-in.  Ideal  engine  and  one  100-hp  Murray  boiler  and  new 
switchboard. 

LOUISVILLE,  KY.— The  National  Pwr.  Co.,  of  Birmingham,  Ala.,  is 
planning  a  hydroelectric  development  on  the  Ohio  River  at  Louisville  by 
the  use  of  a  new  type  of  motor.  B.  M.  Inman,  of  Birmingham,  Ala.,  is 
interested  in  the  project. 

LOUISVILLE,  KY.— The  Board  of  Park  Commissioners  has  awarded 
the  contract  for  the  erection  and  maintenance  of  ornamental  lamp 
standards,  each  carrying  one  lamp,  in  the  parks  and  boulevards  to  the 
Louisville  Gas  &  El.   Co. 

LOUISVILLE,  KY.— The  Foundation  Co.,  of  Lauisville,  has  had  a  bill 
introduced  in  Congress  authorizing  it  to  establish  a  power  station  of  the 
falls  of  the  Ohio  River  at  Louisville,  to  utilize  the  power  to  generate 
electricity.  D.  Long  Miller,  of  Louisville,  is  president  of  the  company. 
LOUISVILLE.  KY.— The  J.  Schwarzwalder  &  Son  Co.,  of  Louis- 
ville (a  cooperage  concern),  has  announced  plans  for  equipping  its  pro- 
posed new  plant  with  electrically  operated  machinery.  The  company  has 
a  steam  plant  and  generating  equipment;  it  is  understood  that  motors  will 
be  purchased  in  the  near  future.  .\rthur  B.  Herb  is  general  manager 
of   the   company. 

SEBREE,  KY.— The  property  of  the  Sebree  Lt.  &  Milling  Co.,  con- 
sisting of  flour  mill,  grain  elevator,  granary  and  electric-light  plant,  has 
been  purchased  by  G.  H.  Warren  &  Sons. 

CLOVERDALE,  IND.— The  Putnam  Kl.  Co.,  of  Greencastle,  has  sub. 
mitted  a  proposition  to  the  Town  Board  offering  to  furnish  electrical 
service  in  Cloverdale  from  its  plant  in  Greencastle.  The  company  has 
secured  permission  from  the  County  Commissioners  to  erect  a  trans- 
mission line  along  the  Cloverdale  Pike.  John  G.  Bryson,  of  Brazil,  is 
secretary  and  manager  of  the  Putnam  El.   Co. 

HUNTINGTON,  IND.— The  City  Council  has  passed  an  ordinance 
authorizing  the  construction  of  a  municipal  electric-light  plant,  to  cc^t 
$75,000.  The  proposition  to  issue  bonds  for  same  will  be  submitted  to 
the  voters  in  November.     H.   I.   Young  is  city  clerk. 

JEFFERSONVILLE,  IND.— Plans  and  specifications  have  been  pre- 
pared for  an  ornamental  street-lighting  system,  consisting  of  100  arc 
lamps  mounted  on  ornamental  iron  posts.  It  has  not  yet  been  definitely 
decided  to  install  the  system,  but  bids  on  it  will  be  asked  in  the  near 
future,  in  connection  with  a  renewal  of  the  contract  for  lighting  the  city, 
which  is  now  held  by  the  United  Gas  S:   El.  Co.,  of  New   Albany. 

RICHMOND,  IND.— .The  Richmond  Lt.,  Ht.  &  Pwr.  Co.  contemplates 
making  improvements  to  its  system  involving  an  expenditure  of  about 
$100,000. 

V\'.\YN'ETOWN,  IND.— Arrangements  are  now  being  made  for  the 
installation  of  a  municipal  electric-light  plant  in  Waynetown.  J.  W. 
Esterline  is  consulting  engineer.  J.  J.  Birdsell  is  president  of  Board 
of   Town    Trustees. 

BLANDINSVILLE,  ILL.— C.  K.  Houston,  owner  of  the  local  electric- 
light   plant,   is  contemplating  the   purchase  of  incandescent   lamps. 

CHICAGO,  ILL.— Bids  will  be  received  by  the  city  of  Chicago,  at 
Room  406  City  Hall,  until  Aug.  20  for  furnishing  one  75.kw  motor- 
generator  at  the  water-works  shops,  2304  South  Ashland  Avenue,  Chicago, 
according  to  plans  and  specifications  on  file  in  the  office  of  the  Depart- 
ment of  Public  Works.  Room  406.  L.  E.  McGann  is  commissioner  of 
public    works. 

EAU  CLAIRE,  WIS.— Bids  will  be  received  by  the  city  of  Eau  Claiie 
until  Sept.  2  for  lighting  the  streets  with  electricity;  also  for  gas  lamps. 
John    C.    Fennessey   is  city   clerk. 

WITTENBERG,  WIS.— The  electric  plant  of  the  Wittenberg  El.  Co.  is 
reported  to  have  been  purchased  by  E.  L.  Debe,  of  Wausau,,  Wis. 

CHOKIO,  MINN.— The  installation  of  an  electric  lighting  system  in 
Chokio  is  under  consideration.  It  is  understood  that  energy  will  bt 
secured  from   the   Fergus   F'alls   plant. 

EDEN  VALLEY,  MINN.— The  property  and  franchises,  etc.,  of  the 
Lethert  Lt.  &  Pwr.  Co.,  of  Eden  Valley,  have  been  purchased  by  the 
Central  Minnesota  Lt.  &  Pwr.  Co.,  of  Glencoe,  which  will  operate  same. 
The  Central  Minnesota  company  has  also  obtained  franchises  in  Watkins 
and    Kimball. 

HOW.\RD  L.\KE,  MINN.— The  Central  Miniusota  Lt.  &  Pwr.  Co., 
of  Glencoe,  it  is  reported,  contemplates  the  cmi^truction  of  a  power 
plant  in  Howard  Lake  to  furnish  energy  for  -iifferent  points  on  the 
Great  Northern.     W.   R.  Rutledge,  of  Howard  Lake,  is  general  manager. 
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JACKSON,  MINN— Bids  will  be  received  by  ihe  \  illagc  Council 
until  Aug.  26  for  llu-  removal  of  the  old  dam  across  the  Dcs  .Moines 
River  and  the  construction  of  a  new  concrete  dam  and  a  concrete  ano 
brick  power  house,  together  with  the  furnishing  and  installation  of  tlic 
hydraulic  and  electrical  e(|uipmcnl  for  a  power  plant  with  an  output  ot 
I2S  kw,  in  accordance  with  plans  and  hpecifications  prejiared  by  L.  1'. 
Wolff,  consulting  engineer,  Gcrniania  Life  Building,  St.  Paul.  I'lans 
and  specifications  may  be  seen  and  blank  proposal  form  secured  at  the 
office  of  the  consulting  engineer  and  at  the  office  of  I.  W.  Maboncy, 
village    clerk. 

MANKATO.  MINN.— The  City  Council  has  rejected  the  proposition 
of  the  Consumers'  Pwr.  Co.,  of  Mankato,  for  municipal  lighting  anu 
has  decided  to  take  immediate  steps  to  have  plans  and  specihcalions  pre- 
jiared   for   the   installation    of   a   municipal   electric-light    plant. 

NEW  ULM,  MINN-— Bids  will  be  received  hy  the  city  of  New  Ulni 
al  the  office  of  the  city  clerk  until  .■\ug.  25  for  additions  10  municipal 
electric-light  plant  as  follows:  (I)  Addition  and  changes  to  brick  powei 
station:  (2)  radial  brick  or  concrete  slaci<;  (3)  150-hp  return  tubular 
boiler  and  accessories;  (4)  steam  engine  with  a  rating  of  approximately 
400  hp  for  direct  connection  to  a  312-kva  generator  and  accessories; 
(5)  one  312-kva  generator  with  switchboard  extensions,  wiring  and  acces- 
sories; (6)  purchase  by  contractors  of  old  75-kw  unit;  (7)  installation 
of  shaking  grate  under  the  old  boiler.  Plans  and  specifications  may  be 
seen  at  the  office  of  Ihe  city  clerk  at  .New  Ulm,  or  at  the  office  of  the 
Oscar  Clausscn  Kngineering  Co-,  Commercial  Building,  St.  Paul.  .Vddi- 
tional  copies  may  be  secured  of  the  engineers  upon  payment  of  $4  to 
cover  cost  of   reproduction   of  same.     .Albert   J.    Meyer   is  city  clerk. 

VVOODLAKE,  MINN.— At  an  election  held  July  29  the  proposition 
of  issuing  $9,900  in  bonds  for  the  installation  of  a  municipal  electric- 
light  plant  was  carried.  .As  yet  no  engineer  has  been  engaged.  Harry  R 
Payne   ij  recorder. 

.ALBI.A,  lA. — The  question  of  installing  an  cicctric-ligbt  plant  in 
.Albia    is    under    consideration    by    the    City    Council. 

M.A.WVKLL,  I.A. — .At  an  election  held  recently  the  proposition  to 
grant  a  franchise  to  the  Maxwell  Lt.  &  Pwr.  Co.  to  construct  and 
operate  an  electric  plant  in  Maxwell  was  carried.  For  further  informa- 
tion   address    C.    E.    Lookingbill. 

OTTUMWA,  lA. — Plans  are  being  considered  by  the  public  utilities 
committee,  the  Water  Works  Commission  and  the  City  Commissioners 
for  the  installation  of  a  municipal  electric-light  plant  in  connection  with 
the  waterworks  system.  The  cost  of  installing  the  system  is  estimated 
at   $125,000,   of  which  $60,000   would  be   required    for  new   concrete   dams. 

SWEA  CITY,  lA— The  installation  of  a  municipal  elcctric-ligbt  plani 
in   Swea   City  is   under   consi  leration. 

COLUMBIA,  MO.— Plans  are  being  prepared  for  the  installation  of 
an  electric  power  plant  at  the  University  of  Missouri. 

GRANBY,  MO.— The  Ozark  Pwr.  &  Water  Co.,  of  Ozark,  has  applied 
for  a  franchise  to  erect  an  electric  distribution  system  in  Granby. 

ABERnEEN,  S.  D.— Bids  will  be  received  by  George  F.  Fossum,  archi- 
tect, .Aberdeen,  until  Aug.  20  for  the  construction  of  a  three-story 
and  basement  municipal  building  for  the  city  of  Aberdeen.  Bids  on 
plumbing,  heating,  electric  wiring,  painting,  etc.,  will  be  let  separately 
at    another    date. 

BRISTOL,  S.  D.— The  Town  Board  has  granted  S.  P.  Waage  a  fran- 
chise   to   install    an    electric-light    plant    in    Bristol. 

LINDSAY,  NEB.- The  El.  Lt.  &  Tel.  Co.,  of  Lindsay,  expects  to  install 
storage  batteries  within  the  next  12  months  and  is  also  contemplating 
the  installation  of  an  alternating-current  generator  with  motor  for  sub- 
urban line.  Within  the  next  six  months  the  company  expects  to  pur- 
chase lightning  arresters,  insulators  and  meters.  The  company  could  make 
use  of  second-hand  fans  and  motors  (must  be  in  good  condition).  F.  W. 
Edwards    is    manager. 

POLK,  NEB.— The  Village  Council  has  engaged  Grant  &  Fulton,  of 
Lincoln,  to  prepare  plans  and  supervise  the  construction  of  an  electric- 
light  system  and  extensions  to  waterworks  system,  for  which  bonds  to 
the   amount    of   $16,000    have    been    voted. 

VERDON,  NEB.— Charles  G.  Humphrey,  city  clerk,  writes  that  the  city 
does  not  contemplate  the  installation  of  a  municipal  electric-light  plant  as 
reported  in  the  issue  of  .Aug.  2. 

WAVERLY,  NEB.— Arrangements,  it  is  reported,  have  been  com- 
pleted whereby  electricity  will  be  secured  from  the  electric  plant  at 
Havelock   to  operate   the   proposed  electric  system   in   Wavcrly. 

ARMA,  KAN.— Albert  C.  Moore,  of  Joplin,  Mo.,  has  been  eng.-iged 
by  the  Mayor  and  City  Council  of  Arma  to  prepare  plans  and  specifica- 
tions and  to  supervise  the  construction  of  the  new  electric-lighting  plant 
and  water-works  system.     The  cost  of  the  work  is  estimated  at  $40,000. 

HOWARD,  KAN.— Bids,  it  is  reported,  will  be  received  by  the  city 
of  Howard  until  Aug.  27  for  an  electric-light  system.  W.  K.  Palmer  5i 
Co.,  919   Baltimore  Avenue,  Kansas  City,  Mo.,  are  consulting  engineers. 

JUNCTION  CITY,  KAN.— The  installation  of  an  ornamental  street- 
lighting  system  in  Junction  City,  it  is  reported,  is  under  consideration. 
'•    is  proposed  to  contract  with  the   Union   Lt.  &   Pwr.   Co.,   of  Junction 

iiv.   for  installation  of  same. 

KANOPOLIS,  KAN.— Plans  are  being  prepared  by  Henrici,  Kent  4 
Lowry,     engineers,     1525     Grand     Avenue,     Kansas     City,     Mo.,     for     the 


installation  of  an  electric-light  plant  and  water-works  system  at  Kanainlii 
to  cost  about  $30,000. 

LYNDON,   KAN. — Within  the  next  three  months  the  managers  ..(  th 
municipal  electric-light  plant  expect   to  purchase  a  one-panel   swii 
(24   in.   by   54   in.),   one   oil    switch,   one   circuit-breaker,  one  Iran 
(2200-6600   volts)    one   voltmeter   and    one   ammeter. 

WILSON,  KAN.— The  Wilson  El.  Lt.  Co.  expects  to  erect  wii 
next  two  months  a  substation  for  transmission  line  and  to  i' 
within  the  next  30  days  switchboard,  instruments,  protective 
poles,  underground  conduit,  meters,  etc.;  also  an  alternating-curt, 
erator  (of  about  50  kw)  and  engine,  directly  connected,  within  r 
four  months,  and  a  coal  conveyor  and  lamp-posts  within  the  ti' 
months. 


Southern  States 

.\LI!i:.\l.\Rl.i;,  N.  (.—The  Piedmont  Pwr.  Co..  il  is  reported, 
plates  the  construction  of  a  hydroelectric  power  plant  on  the 
River,  near  .Albemarle.  It  is  proposed  to  develop  about  18,000  hp 
Lawrence,    18  Tremont   Street,    Boston,   Mass.,   is  engineer  in  ch.-i  . 

GASTO.NI.V,  N.  C. — It  is  reported  that  a  contract  has  been 
for  the  installation  of  an  electric-light  plant  at  Linwood  College 
Lindsay  is  president. 

SIl.EU  CITY,  N.  C— The  Siler  City  Lt.  &•  Tel.  Co.  is  plan 
install  an  oil  engine  and  would  like  to  receive  catalogs  and  pri.. 
manufacturers  and  dealers  on  SO-hp,  75-hp  and  100-hp  engines.  , 

WELDON,    N.    C. — Bids  will  he  received   hy   the   Town    Council  uim  1 
Aug.    20   for   construction    of   water-works   and    sewer    systems,    ir-'    '  - 
two    electrically    driven    centrifugal    pumps    and    motors,    capacity 
to    be    about    750    gal.    per    minute   against    60-lb.    pressure.      Specil. 
etc.,  may  be  seen  at  the  office  of  the  Mayor  and  at  office  of  W.  C.  kiaoic* 
consulting  engineer.   West    Raleigh,    N.   C. 

WILKESBORO,  N.  C— The  town  commissioners  have  granted  J.  T 
llumpbries,  of  Moravian  Falls,  a  30-ycar  franchise  to  furnish  electridt' 
to  light  the  town. 

LAKE  CITY,  S.  C. — We  are  informed  that  the  election  to  rote  a 
the  proposition  to  issue  bonds  for  the  installation  of  an  electric-tightifli 
system  will  not  be  held  until  Aug.  20.  It  was  staled  in  the  issue  0 
Aug.   2   that  bonds  had   been   voted    for   the   system. 

MADISOM,  GA. — Within  the  next  four  months  it  is  expected  to  ertc 
100  new  poles  in  connection  with  extension  to  the  municipal  arc-lioi 
lighting   circuit.      G.    W.    Hubbard    is    superintendent. 

THOMSON,  G.A. — The  managers  of  the  municipal  electric-light  pha 
expect  to  purchase  within  the  next  60  days  from  75  to  100  35-ft.  to  40.ft 
poles,  and  to  purchase  a  50-hp  engine  and  a  35-kw  generator  withiii 
the   next   six    months.      L.    J.    Porter   is  superintendent. 

TOCCOA,  GA.— The  Toccoa  Falls  Lt.  &  Pwr.  Co.  expects  to  inMl 
within  the  next  30  days  an  emergency  steam  plant  at  Capps  Cottm 
Mill,  using  a  150-hp  Corliss  engine,  and  also  to  purchase  one  100-kv 
2300-volt,  alternating-current  generator  and  switchboard  equipment  (• 
same.      E.    P.    Simpson    is    manager. 

JASPER,  FLA.— The  local  electric-light  plant  is  reported  to  tof 
been  purchased  by  L.  T.  Forlaw.  of  Fort  Pierce.  It  is  understood  tfcl 
the  new  owner  will  make  improvements  to  the  system. 

MELBOURNE,  FLA.— E.  H.  Hale  has  been  granted  a  franchisr  ■ 
install   an   electric-light  system   in    Melbourne. 

BRINKLEY,  ARK.— The  Brinkley  Wtr.  &  Lt.  Co.  will  chi... 
system  from  direct  to  alternating  current  (2300  volts)  and  has  1- 
chased  machinery  and  equipment  for  generating  unit,  excepting  exciter 
and  will  have  to  purchase  one  25-hp,  llO-volt,  60-cycle.  three-phase  aatv. 
for  centrifugal  pump.  The  company  also  expects  to  purchase  withi*  tk< 
next  few  months  one  switchboard  complete  (about  three  panels)  f*  i 
alternating  current  generator,  12  or  15  transformers,  for  primary  circmt 
3  or  4  miles,  cross-arms  and  glass  insulators  for  same  and  oiK  tip 
transformer  for  a  series  tungsten  lamp  street-lighting  system.  J.  * 
Neff   is   superintendent. 

DANVILLE,  ARK.-^The  Danville  El.  Co.  expects  to  purchase  withii 
the  next  30  days  a  boiler  (from  90  hp  to  100  hp)  and  to  install  «■ 
within  the  next  two  months.     C.  T.   Meadows  is  superintendent. 

MORRILLTOWN,  ARK.— S.  R.  and  M.  D.  Morgan,  owoers  01  U 
Eldorado  electric-light  plant,  are  reported,  to  have  taken  charge  of  tt 
local  electric-light  system  and  will  make  extensions  and  improvemenl 
to  same. 

MARIETTA,  OKLA.— The  City  Council  has  engaged  the  Bonlu' 
Engineering  Co.,  435  .American  National  Bank  Building,  OkLihoma  Cit? 
to  prepare  plans  and  specifications  for  extensions  to  the  clcctric-hft 
plant,  water-works  system  and  sewers.  The  proposition  to  issue  bond 
for    the   proposed    work    will    he   submitted    to    the   voters. 

CORPUS  CHRISTI,  TE.X.- A  200-kw  direct-current  General  Becm 
generator  directly  connected  to  a  right-hand  tandem  compound  Hirni 
burg  engine  is  being  installed  in  the  Earl  C.  Heinly  power  and  lif' 
plant.  Within  the  next  three  months  it  is  expected  to  purchase  50  »i 
lamps  for  use  ■•"  S^n.^r^.volt  direct-current  circuit.  V.  <;  Ilcinir  ' 
secretary. 
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DALL-^S,  TEX. — The  Board  of  Municipal  Commissioners  will  receive 
aids  until  Aug.  20  for  the  mechanical  equipment  and  installation  of 
jame  in  the  new  municipal  building.  The  apparatus  includes  the  heating 
ind  ventilating  equipment,  with  fans  and  pumps,  plumbing  and  gas 
ilttng,  with  hot  and  cold  water  and  necessary  pumps,  cleaning  system 
jvilh  four  sweeper  attachments,  electrical  wiring  and  appliances  and  ele- 
vators for  passenger   service  and   for   sidewalk   lift. 

PORT  ARTHUR,  TEX.— Plans  are  being  considered  by  the  business 
nen  for  the  installation  of  ornamental  lamps  on  Austin  Avenue  from 
Proctor   Street   to   Sixth    Street. 

RUNGE,  TEX.— At  an  election  to  be  held  Aug.  27  the  proposition  tu 
ssue  $20,000  in  bonds  for  the  installation  of  an  electric-light  plant  and 
vatcr-works    system    will    be    submitted    to    the   voters. 

VAN  HORN,  TEX.— The  commissioners  of  Culberson  County  have 
jurchased  the  electric  light  and  power  plant  and  water-works  system  of 
he  Van  Horn  Lt.  &  Wtr.  Co.  for  $10,000.  It  is  understood  that  the 
jlants  will  be  enlarged  and  other  improvements  made  to  the  service. 

VENUS,  TEX.— The  Venus  Lt.  &  Wtr.  Co.  has  recently  installed  a 
new  engine  for  day   load.     A.   D.   Frost  is  manager. 


Pacific  States 

CASHMERE,  WASH.— The  power  site  owned  by  O.  M.  Carter  and 
issociates  on  the  Wenatchee  River  was  recently  purchased  by  O.  B. 
Mollis  and  M.  M.  Dickson,  both  of  Spokane,  who,  it  is  said,  propose  to 
suild  a  hydroelectric  power  plant  to  develop   1600  hp. 

METALINE  FALLS,  WASH.— The  Department  of  the  Interior  has 
granted  the  International  Pwr.  &  Development  Co.  a  permit  to  erect  a 
arge  hydroelectric  power  project  on  the  Pend  Oreille  River  near  Metalinc 
^alls.  The  proposed  plant  will  have  an  ultimate  output  of  350,000  hp 
ind  will  cost  when  completed  about  $5,000,000.  Wilbur  S.  Yearsley,  ol 
?pokane,  is  president  of  the  company. 

PALOUSE,  WASH. — Several  important  transmission  line  extensions 
vill  be  erected  out  of  this  city  by  the  Washington  Wtr.  Pwr.  Co.,  of 
)pokane. 

SPOKANE,  WASH.— The  property  owners  on  the  Main  and  Trent 
ivenues  districts  have  petitioned  the  city  commissioners  for  a  street- 
ghting  system,  the  same  to  be  installed  between  Lincoln  and  Division 
'treels. 

'  CLATSKANIE.  ORE.— The  local  electnc-Iight  plant  has  recently 
hanged  hands.  The  new  owners,  it  is  understood,  will  enlarge  and 
nprove  the  plant.  An  addition  will  be  built  to  the  power  house  and 
Dncrete  foundations  put  in  for  new  machinery,  which,  it  is  said,  will 
ouble  the  output  of  the  plant.  Contract  has  already  been  placed  for 
le  waterwheel.  W.  W.  Seymour,  Mayor-elect  of  Tacoma,  Wash.,  is 
resident  of  the  company. 
HEPPNER.  ORE.— Plans  are  being  considered  by  the  Heppner  Lt.  & 
''tr.  Co.  for  enlarging  its  power  plant  and  establishing  a  day  service.  The 
fescnt  plans  provide  for  doubling  the  output  of  the  plant,  rebuilding  the 
stribution  system  and  replacing  the  present  arc-lamp  street-lighting 
stem  with  incandescent  lamps.  The  cost  of  the  improvements  is  esti- 
ated    at    $20,000. 

'MARSHFIELD,    ORE.— The    Oregon    Pwr.    Co.,    which    recently    took 
i,'cr   the    electric   franchises    in    Coquille    and    Myrtle    Point,    is    planning 
erect   a    large    central    power    plant    in    Marshfield    to    furnish    energy 
North    Bend,    Marshfield,    Eastside,    Coquille,    Myrtle    Point    and    other 
iwns  in  the  county.      A   high-tension   transmission   line,   now   under   con- 
ruction,   will   be   used   jointly    by   the    Oregon    Pwr.    Co.    and    the    C.    A. 
nith  Co.,  the  latter  transmitting  energy  to  its  logging  camps.     At  present 
e   Oregon    Pwr.    Co.    is    purchasing    the    surplus    energy    from   the    plant 
the  Smith   Lumber   Co.   and   distributing   same   among  local   consumers. 
rORTL-\ND,    ORE.— The    proposition    to    purchase   the    lighting    system 
-■  lich  ■*cr.ve-s    the    Laurelhurst    district    and    improve    same    is    under    con- 
Icration  by   Mayor   Albree   and  the  city   commissioners.     The  city   com- 
ssioners    also    contemplate    the    installation     of    cluster     lamps     in     the 
urelhurst  district. 

LOS  ANGELES.  CAL.— The  State  Railroad  Commission  has  author- 
d  the  Pacific  Lt.  &  Pwr.  Co.  to  issue  $2,500,000  in  capital  stock  to  be 
,d  at  not  less  than  $80  per  share,  the  proceeds  to  be  used  for  the 
npletion  of  its  hydroelectric  development  at  Big  Creek  in  Fresnu 
unty. 

'sACRAMENTO.  CAL.— The  North  Sacramento  Land  Co.  has  made 
Ifangements  with  the  Great  Western  Pwr.  Co.  whereby  the  latter  will 
:end  its  distribution  lines  2  miles  or  more  to  furnish  energy  for  lamps 
■4   motors   in   the   suburb   of   North    Sacramento. 

:^AN  DIEGO.  CAL.— The  Los  Angeles  &  San  Diego  Beach  Ry.  Co.  is 
(itemplating  the  construction  of  a  pover  plant  near  Pacific  Beach. 
|5UTTER  CREEK,  CAL.— The  Board  of  Trustees  has  accepted  the  bid 
■j  the  Amador  El.  Lt.  &  Pwr.  Co.,  of  Sutter  Creek,  for  lighting  the 
fleets  of  the  city,  and  it  is  expected  that  work  will  soon  begin  on  instal- 
l,on  of  the  system.  The  plans  provide  for  lighting  not  only  the  prin- 
'  f,^l  thoroughfares  but  the  alleys  and  streets  throughout  the  town. 
I.'WIN  FALLS.  IDAHO.— All  bids  submitted  Aug.  4  for  installing  e. 
c  ;ter  street-lighting  system  in  lighting  district  No.  17  were  rejected. 
^T  bids  will  probably  be  received  later.     Stuart  H.  Taylor  is  city  clerk. 


BINGHAM,  UTAH. — The  transformer  station  and  the  compressor  plani 
of  the  Utah  Copper  Co.  was  recently  destroyed  by  fire,  causing  a  loss 
of  about   $100,000. 

GREAT  FALLS,  MONT.— The  City  Council  recently  formed  a  light- 
ing district  which  provides  for  the  installation  of  cluster  lamps  on 
Second    Avenue    immediately. 

HOLLY,  COL.— The  Water  and  Light  Commission  will  install  within 
the  next  30  days  one  50-kw,  60-cycle,  2300-volt  alternator  and  a  new 
power  panel  to  switchboard  in  the  municipal  electric  light  and  water 
plant. 


Canada 

NEEPAWA,  MAN.— The  town  of  Neepawa  will  call  for  tenders  in 
the  near  future  for  equipment  for  an  electric  plant,  consisting  of  two 
150-hp  boilers  and  generating  unit,  consisting  of  a  125-kw  generator 
directly  connected  to  suitable  engine.  Plans  and  specifications  are  now 
being  prepared  uy  W.  E.  Skinner,  Ltd.,  204  Sterling  Bank  Building, 
Winnipeg,   Man. 

AURORA,  ONT. — At  an  election  held  Aug.  4  the  ratepayers  voted  in 
favor  of  the  by-law  appropriating  $16,000  for  the  purchase  of  electrical 
machinery  for  the  municipal  electric-light  system,  also  a  by-law  pro- 
viding $5,000  for  the  purchase  of  electrically  operated  pumps.  Steps  will 
be  taken  at  once  to  install  the  machinery  and  increase  the  number  ot 
street  lamps   from  60  to  about  300. 

FORT  WILLIAM,  ONT.— The  proposed  development  of  the  Kamin- 
istiquia  Pwr.  Co.,  of  Fort  William,  at  Kakabeka  Falls,  is  to  be  15,000  hp 
instead  of  15,000,000  hp  as  stated  (owing  to  a  typographical  error)  in 
the   issue  of  Aug.   9. 

WELLAND,  ONT.- The  Electric  Sheet  &  Metals  Co.,  Ltd.,  is  re- 
ported to  have  secured  property  in  Welland  on  which  it  will  erect  an 
iron  and  steel  plant  (melting  iron  and  steel  by  electricity).  It  is  also 
stated  that  the  company  has  contracted  for  electrical  energy  to  th« 
amount    of    several    thousand    horse-power    to    operate    its    plant. 

CHARLOTTETOWN,  P.  E.  I.— The  Charlottetown  Lt.  &  Pwr.  Co.  is 
making  improvements  to  its  plant,  including  the  installation  of  a  second 
gas  producer  and  engine  and  other  apparatus,  also  changing  its  system 
from  133  cycles  to  60  cycles.  Upon  completion  of  the  plant  a  day  service 
will  be  established. 

MONTAGUE,  P.  E.  I.— The  Montague  El.  Co.  expects  to  build 
within  the  next  three  months  a  dam  with  concrete  flume.  N.  J.  McDonald 
is   secretary. 

COOKSHIRE,  QUE.— The  Westbury  El.  Lt.  &  Pwr.  Co.,  of  Cook- 
shire,  expects  to  erect  within  the  next  few  months  about  8  miles  of  trans- 
mission lines  and  to  purchase  a  200-kw  alternating-current  generator, 
waterwheel  governor  and  100  watt-hour  meters.    H.  A.  Worby  is  manager. 


New  Incorporations 

TAMPA,  FLA.— The  American  Utilities  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  construct  and  operate  water-works, 
electric-light  systems,  etc.  The  officers  are:  James  F.  Taylor,  president; 
J.  J.  Logan,  vice-president,  and  Charles  H.  Davis,  secretary  ana 
treasurer. 

COLUMBUS,  GA.— The  Muscogee  Lt.  &  Pwr.  Co.  has  been  incor- 
porated by  Edward  W.  Swift,  J.  P.  Illges,  J.  P.  Kyle,  Clifford  J.  Swift, 
John  T.  Davis,  Jr.,  T.  E.  Golden  and  others.  The  company  is  capitalized 
at  $50,000  and  proposes  to  generate  and  distribute  electricity  for  lamps 
and  motors. 

BRID&EWATER,  P.\,— The  Bridgewater  El.  Co.  has  been  granted  ■ 
charter  with  a  capital  stock  of  $5,000. 

HARRISBURG,  PA.— Articles  of  consolidation  have  been  filed  at  the 
State  Department  by  22  electric  light  and  power  companies  organized  to 
do  business  throughout  Beaver  and  Lawrence  Counties  under  the  name 
of  the  United  Pwr.  &  Lt.  Co.  The  new  company  is  capitalized  at  $110,000. 
The  officers  are:  George  R.  Barnett,  president;  E.  E.  Barnitz,  secretary, 
and  George  Heard,  treasurer,  all  of  Harrisburg. 

RED  I.ION,  P.\— The  Laurel  El.  Lt.  &  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $10,000  for  the  purpose  of  furnishing  electrical 
service  in  the  township  of  East  Hopewell.  The  directors  are:  Benjam)t> 
F.  Roseman,  of  Red  Lion,  treasurer;  Samuel  Roseman,  of  Red  Lion, 
and  Charles  A.  Shiiull,  of  Laurel.  The  office  of  the  company  will  be 
located  in  Red  Lion. 

MADISONVILLE,  TEX.— The  Madisonville  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $6,500  by  A.  A.  Allen,  A.  E.  Page  and 
F.  E.  Wliite. 

BARNET,  VT— The  Mclndoe  Falls  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $4,000  by  J.  M.  Gibson,  Clara  B.  Gibson, 
D.  L.  Judkins  and  L.  E.  Judkins.  The  company  proposes  to  furnish 
energy  at  Barnet  and  Ryegate,  Vt.,  and  Monroe,  N.  H.  It  already 
has  a  plant  in   Barnet  and  will  extend  its  transmission  lines. 

WINNIPEG,  MAN.,  CAN.— The  Commercial  Pwr.,  Lt.  &  Coal  Co.  has 
been  incorporated  with  a  capital  stock  of  $250,000  by  F.  M.  Burbridge, 
R.  C.  McPherson  and  R.  W.  Killey. 
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UMIKU    SI  Alts    t'AlKNTS    ISSUED    AUG.    5.    1913. 
(Prepared  by   Robert  Starr  Allyn,    16  Exchange  Place,   New  York. J 

1,069,095.  DYNAMO  ELECTRICAL  MACHINE;  D.  H.  Andrcwa,  New- 
too,  and  E,  C.  Ketchum,  Boston,  Mass.  App.  filed  Jan.  17,  1912. 
Film  of  mercury  is  prevented  from  bridging  across  between  adjoining 
contact  di.sks  of  the  armature  by  tapered  insulating  ridges  standing 
out  from  the  periphery  of  the  armature  disks. 

1.069.1 13.  NON-CORROSIVE  METALLIC  ALLOY;  John  Coup. 
Marion,  Ohio.  App.  filed  April  1,  1913.  A  substitute  for  nickel 
plating  and  used  in  piano  strings,  bells,  etc.,  where  it  is  essential  that 

II  be  non-corrosive  to  preserve  the  tone;  consists  of  copper,  nickel, 
zinc,  aluminum,   phosphor-tin,  lead   and   iron. 

1.069  121.  PROCESS  OF  HEATING  WATER;  R.  R.  Foster,  Colton, 
Cal.  App.  filed  July  30,  1912.  Heat  is  radiated  downward  directly 
onto  an   exposed   thin    layer   of    water. 

1.069,125.  BLECTRIC  SWITCH;  M.  Guctt,  Hartford,  Conn.  App. 
filed  Tunc  25,  1909.  Push-button  switch  operated  by  door  bolt  to  in- 
sure lights  being  turned  off  when  apartment  is  vacated,  as  in  hotel-s 
etc. 

1,069,126-  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  fikJ 
June  28,  1911.  Push-button  type;  racks  on  the  push  buttons  mesh 
with  a  pinion  on  the  switch  spindle- 

1,069,151.  PROCIiSS  FOR  THE  PRODUCTION  OF  AN  INSULAT- 
ING COATING  ON  ELECTRICAL  CONDUCTORS-  J.  Loewenihal 
Uerlin.  Germany.  App.  filed  Dec.  6,  1912.  Strongly  adhering 
aluminum  compounds  from  a  suitable  solution  of  aluminum  salts  are 
electrolytically  precipitated  on  the  conductor  while  the  conductor  is 
used  as  a  cathode. 

1,069, 165.  RAILWAY  SAFETY  APPARATUS;  J.  D.  Nix  Fcrriday  La 
App.  hied  .March  16.  1910.  Third-rail  contact  system'  with  solenoid 
valve  controlling  throttle,   brakes  and  signal. 

1.069  169.  SEPARATING  APPARATUS;  H.  Parker,  Nashua,  N.  H. 
App.  hied  Feb.  J8.  1911.  Separates  the  solid  matter  in  suspension 
in  the  waste  water  from  a  paper-making  or  like  machine  by  liberating 

III  the  lluid  a  large  amount  ol  gas  from  an  electrolytic  gas-producing 
chamber,  the  gas  bubbles  attaching  themselves  to  the  solid  matter  and 
carrying  it  to  the  surface. 

1,069  178  PROCESS  OF  RECOVERING  ZINC;  C.  J.  Reed,  Phila- 
delphia, Pa.  App.  hied  June  3,  1912.  Treau  zinc-containing  ma- 
terial with  an  excess  of  sulphuric  acid,  treats  resulting  solution  with 
an  oxidizing  agent,  purifies  the  oxidized  solution  with  an  excess  of 
zinc-containing  substance,  further  purities  with  metallic  zinc  and 
finally  recovers  the  zinc  from  the  purified  solution. 

'■"*';! vr  -^.^^'SB^r.?/  RO.\STING  ORES  AND  RECOVERING 
^INC  lIlLRtFROM;  C.  J.  Reed,  Philadelphia,  Pa.  -App.  filed 
June  3,  1912.  Reduces  metallic  sulphide  to  fine  powder  mixes 
powder  with  material  containing  a  metallic  oxide  and  subjects  mix- 
ture to  heat  in  presence  of  an  oxygen-containing  fluid. 

'•°"i'v ''pr  ^¥,}}P°r;2f-,^^.°  MEANS  FOR  MEASURING  POWER 
n'  s'"rJ,n"'J^'^'-""S;  H.  J.  Ryan.  Palo  Alto,  Cal.  App.  filed 
l>ov.  8.  iDio.  1-or  measuring  small  power  consumptions  in  alternat- 
ing-curreiit  circuits  of  high  voltage;  produces  an  inclosed  curve  or 
diagram  by  means  of  a  pencil  of  cathode  rays  displaced  simultane- 
ttusly  in  two  directions  at  right  angles. 

'•"'VARnirl'-^^^'r^'^c  FOR^,.ELECTRICALLY  WELDING  WIRE 
hABRICS;  H  L.  Smith,  Clinton,  Mass.  App.  filed  Sept.  18,  1907. 
Stationary  welding  jaw  and  complemental  welding  jaw  in  the  form  of 
a  heavy  copper  block  having  a  curved  seat  or  recess  and  flexibly  con- 
nected with  a  transformer. 

1,069208.  TROLLEY:  S.  F.  Walker.  Bozeman,  and  A.  W.  Walton. 
Butte,  Mont.  App.  filed  June  9,  1909.  Upward  pull  on  trolley  rope 
when  trolley  leaves  the  wire  throws  the  finder  fingers  up  into 
operative  position. 

'•*'*'a^"-<:,  ELECTROLYTIC  METER;  E.  Weintraub,  Lynn.  Mass. 
App.  filed  Feb.  14.  1910.  Has  a  mercury  anode  and  an  osmotic  mem- 
brane of  goldbeater  s  skin  separating  the  anode  from  the  electrolyte, 
which  contains  potassium  sulphocyanate. 
1.069252.  ELECTRIC  FURNACE;  A.  Helfenstein,  Vienna.  Austria- 
Hungary  App.  filed  June  5,  1912.  Transformer  is  placed  on  the 
outside  of  and  beneath  the  revolubly  mounted  tubular  metal  container 
arid    the   secondary    has   brushes    engaging   with    flanges    on    the    con 

1.069,255-  GLASS  FURNACE  AND  PROCESS;  P.  L.  T.  Heroult,  La 
Prai,  France.  .-Xpp.  filed  Aug.  26,  1910.  Treats  liquid  glass  in  an 
electric  luriiace  with  a  current  between  electrodes  consisting  of  pools 
01  molten  metal  electro-negative  to  the  metals  of  the  glass. 

'■''".!?1'm'^^,-'^^'S''„9'^"??:  S.  E.  Johannesen,  Pittsburgh,  Pa.  App. 
filed  March  3,  1906.  Magnetizable  core  is  supported  by  frames,  and 
ventilating  passages  are  provided  between  the  coils,  between  the  core 
and  the  coils  and  between  the  frames  and  the  core. 

1.069260.  METALLURGICAL  APPARATUS:  W.  McA.  Johnson,  H.rt- 
tord.  Conn.  App.  filed  Sept.  20,  1909.  For  condensing  vapors  of 
zinc  such  as  those  obtained  from  a  gas  or  electric  furnace. 

1.069291.  ELECTROMAGNETIC  MOTOR;  H.  A.  Rhodes.  Denver. 
Col.  App.  filed  Sept.  13.  1909.  Series  of  electromagnets  arranged 
in  circular  form  and  concentric  rotatablc  arm.iture  having  magnetic 
segments   spaced   by    non-magnetic   members. 

'■"'y,?!-  ^PROCESS  OF  ELECTROL\TICALLY  REFINING  COP 
PER:  G.  D.  Van  Arsdale,  East  Orange,  N.  J.  App.  filed  Oct.  2,  1908. 
Separates  copper  by  electroly^is  from  an  electrolyte  containing  copper 
in  the  cuprous  state. 

1.069.307.  TELEPHONE  RECEIVER  HOLDER:  A.  Wetzel,  Los  An- 
geles, Cal.  App.  filed  June  29.  1912.  Wall  bracket  in  which  the  re- 
ceiver IS  placed   when  taken  off  the  hook. 

1.069.310.  LIGHTNING  ARRESTER;  A.  J.  Wurts.  Pittsburgh,  Pa. 
-■\pp-  filed  Aug.  2.  1905.  Horn-gap  type;  horns  are  of  greater  re- 
sistance toward  their  outer  ends  so  as  to  introduce  resistance  in 
series  with  the  arc. 

1,069  326.  SMELTING  FURNACE;  O.  S-  Emberg  and  O.  J.  D.  Emberg. 
Ckicago,    III.      App.    filed   Aug.   8.    1912.     Has  sectional  jointed   elec- 


I, lit,''. .1.1 1         SWIICIIING     DKNICE;     I'.     W.     Harris.     Wilkinsburg,    Pi. 
No-voltage    knife-switch    circuit-breaker;   a 


vhicb    acts    in    opposition    to 


\pp.  filed  Od.  7,  1908 
voltage  magnet  coil  operates  a  toggle 
the  switch-opening  spring. 
1.069,347.  SELECTIVE  SIGNALING  SYSTEM;  A.  C.  Reid,  Genoa. 
HI.  App.  filed  May  4,  1909.  Step-by-step  selectors  at  substations  and 
a  sluggishly  moving  circuit-closing  element  interposed  between  the 
step-by-step  clement  and   a  signal. 

1.069.371.  METHOD  AND  APPARATUS  FOR  HEATING;  G.  G.  BeU, 
London,  and  J.  St.  V.  Plctts,  Teddington.  England.  App.  filed  Stpt 
25,  1909.  Heats  an  iron  accumulator  with  small  quantity  of  electric 
energy  and  draws  off  the  water  to  be  heated  through  the  center  of 
the  heated  mass. 

1.069.372.  APPARATUS  FOR  HEATING  WATER  AND  OTHER 
LIQUIDS  OR  FLUIDS;  G.  G.  Bell,  London,  England.  App.  filed 
Dec.  17,  1910.  Heat-storage  mass  surrounded  by  an  external  annu- 
lar  water  chamber. 

1.069.373.  ELECTRIC  HEAT  CONSERVING,  IIE.\TING  AND  COOK- 
ING .\PPARATUS;  G.  G.  Bell,  London.  England.  App.  filed  Jan. 
9,  1911.     Has  a  hollow-iron  heal  accumulator  lorming  an  oven. 

1.069.375.  HEAT-STORAGE  DEVICE  FOR  HE.VTING  WATER  OB 
OTHER  LIQUIDS:  G.  G.  Bell.  London.  England.  App.  filed  Nor. 
7,  1911.  Heat-storage  mass  with  water  channels  therethrough  pro- 
vided with   removable  stoppers  to   permit  cleaning. 

1.069.376.  COOKING  APPARATUS:  G.  G.  Bell,  London,  EngUnd. 
App.  filed  Nov.  7,  1911.  Heat-storage  mass  with  a  deflected  air 
passage  therethrough  and  an  oven  connected  to  the  heated  air  pas- 
sage by  supply  and   return  ducts. 

1.069.377.  APPARATUS  FOR  COOKING  AND  FOR  CARRYING  OUT 
LIKE  OPERATIONS  BY  MEANS  OF  ELECTRICITY:  G.  G.  BelL 
London.  England.  App.  filed  Nov.  7,  1911.  Has  a  common  electrical 
heating  element  for  both  the  air  heater  and  the  water  heater  and 
steam  generator. 

1.069.378.  METHOD  AND  APPARATUS  FOR  HEATING;  G.  G.  BtU. 
London,  and  J.  St.  V.  Pletts.  Teddington,  England.  App.  filed  Sept. 
25,  1909.  A  heat  accumulator  heats  to  a  high  degree  a  relatiTcl) 
small  body  of  water  and  to  a  lower  degree  a  larger  body  of  water, 
and  the  two  bodies  are  mixed  as  they  are  drawn  ofl  to  gain  the  de- 
sired heat. 

1.069,401.  ELECTRICAL  APPARATUS;  S.  M.  Esler.  McHenry.  lU. 
.App.  filed  June  9.  1910.  For  shifting  arrangements  at  consumer*! 
station  from  the  central  station  to  operate  consumer's  meter  at  dif- 
ferent rates  or  percentages;  magnet  with  differential  armatures  to 
operate  a   ratchet. 

1.069.425.  ELECTRIC  SWITCH  BOX;  L.  B.  Hornbeck.  Minneapolia. 
Minn.  .-Kpp.  filed  Nov.  14,  1910.  The  switch  box  has  a  flanged 
telescoping  section  adjustable  in  and  out  according  to  the  thickness  of 
the  plaster. 

1.069.434.  COMBINED  TRIP  AND  THROTTLE  VALVE;  P.  W. 
Knauf.  Cynwyd,  Pa.  App-  filed  May  14.  1912.  Ordinarily  operated 
through  nut  ana  screw,  but  may  be  tripped  by  electromagnet  to  close 
automatically. 

1.069.440.  DOMESTIC  COOKER;  T.  Lawrence.  New  York,  N.  Y.  At9- 
filed  Dec.  16,  1909.  Cooking  chamber  surrounded  by  a  metal  mass 
of  large  heat-storage  capacity. 

1.069.441.  OVEN:  J.  Lawrence.  London.  England.  -\pp-  filed  Nov.  9. 
1911.  Oven  has  an  inner  wall  of  refractoo'  material  and  a  sur- 
rounding wall  of  heat-storage  material  with  an  intervening  air  space 


1.069,458.  TELEPHONE  LOCKING  SYSTEM:  W.  A.  Morse,  North 
Grosvenor  Dale.  Conn.  App.  filed  Jan.  7.  1913.  .Subscriber  on  call- 
ing central  automatically  locks  out  all  other  telephones  on  the  line. 

1.069,472.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  C.  P.rnshaw. 
Edgewood  Park.  Pa.  App.  filed  Nov.  24.  1911.  Time-limit  relay 
switch    for  efl:ecting  the  gradual  acceleration   of  the   motor. 

1.069.493.  CHEMICAL  GENERATOR  OF  ELECTRICITY;  O-  Lozu, 
Naples,    Italy.     App.   filed   Sept.  9,    1912.     Cell  of   Daniells  type. 

1.069.518.  SWITCH;  W.  T.  Barrett.  Richmond,  Va.  App.  filed  Sepf- 
10.  1912.  Incased  knife  switch  with  a  projecting  operating  haadK 
adapted  to  lock  in  notches  in  the  casing. 

1.069.519.  TROLLEY;  S.  A.  Bemis  (deceased:  E.  M.  Bemis.  executrix. 
Springfield.  Mass.).  App.  filed  Oct.  12.  1910.  Trolley  head  h«s  • 
hinged  jaw  permitting  removal  of  the  trolley  without  removing  the 
axle  stud. 

1.069,531.  ELECTRIC  SWITCH;  L.  G.  Copeman.  Flint.  Mich.  A» 
filed  Dec.  23,  1911.  Knife  switch  set  in  patch  of  actuating  raeinhei 
and  provided  with  a  spring  so  that  a  slight  movement  will  cause  it 
to  snap  closed. 

1.069.535.  FACSIMILE  TELEGRAPH:  F.  De  Bernochi.  Turin.  Itil^. 
App.  filed  March  23.  1911.  Wireless  transmission  of  pictures,  wfil- 
ings,  etc. 

1.069,601.  FURNACE;  J.  Churchward,  Mount  Vernon,  N.  Y.  •^P^^JJ 
April  26,  1911.  Furnace  rotating  on  a  vertical  axis  and  electroots 
projecting  into  the  furnace.  Furnace  has  converging  walls  forniini 
an   inclined   discharging  trough    (fifty  claims). 

1.096.610.  CIRCUIT-CHANGING  DEVICE:  W.  H.  Gaulke,  Milwaukee. 
Wis.  .\pp.  filed  Sept.  26,  1911.  Multiple  step-by-step  switch  for 
starting  purposes,  etc. 

1.069.627.  ELECTRIC  SIGN;  A.  C.  Meyer,  San  Diego,  C»L  App.  6W 
Feb.  7.   1912.     Motor-driven  flasher  mechanism. 

1.069.635-  ELECTRIC  BOX  CONNECTION:  Frederirk  H.  Ward.  Brook- 
lyn, N.  Y.  App.  filed  June  6.  1911.  Ends  of  the  conduits  sec'ired  w 
the  box  by  clamps  which  bind  the  conduits  against  the  interior  w»Il» 
of  the  entrant  portions  of  the  box. 

1.069,661.  SWITCH;  V.  H.  Carman.  Indianapolis,  Ind.  App.  U*i 
Dec.  11.  1912.  Plural-bladed  switch  with  progressively  engigiM 
contacts    for   starting  three-phase   induction   motors,   etc- 


Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician 
Published  by  McGraw  Publishing  Company,  Inc. 


L  62 


NEW  YORK,  SATURDAY,  AUGUST  23,  1913 


No.  8 


;  Southland 
ivention 


Seldom  have  the  transactions  of  state 
or  sectional  conventions  been  marked 
with  more  fertile  discussion  than 
t  which  characterized  the  recent  sessions  of  the  South- 
tern  Section  of  the  National  Electric  Light  Association, 
d  at  Macon,  Ga.,  Aug.  14  to  16,  and  reported  elsewhere 
this  issue.  The  spirit  of  the  new  South  was  in  evidence 
ever>'  hand  during  the  meetings.  It  was  the  younger 
leration  of  central-station  men — keen,  intelligent  and 
rt — that  was  largely  represented  on  the  program  and  in 
lively  discussions  provoked  by  the  papers.  And,  with- 
respect  to  longitude  or  clime,  this  is  the  type  which 
kes  the  central-station  office  invariably  the  "bright  spot" 
its  community  and  drafts  into  the  company's  policies  the 
dern  business  decalogue.  It  is  this  subtle  essence  which, 
rth  and  South,  East  and  West,  characterizes  the  central- 
;ion  industry  of  to-day  and  finds  its  intangible  expres- 
|i  in  "square-deal"  and  "public-be-pleased"  policies  no 
f.  than  in  the  material  evidences  of  attractive  display 
jdow,  well-stocked  showcase,  and  the  electric  vehicle  at 
jcurb.  And  the  South  has  its  share  of  these  progressive 
■ons,  which  are  carrying  it  forward  to  an  electrical  and 
iimercial  development  that  is  sure  to  surprise  both  the 
ttor  from  the  conservative  North  and  him  from  the  West. 
i^pite  the  baking  temperature  which  prevailed  during 
I  Macon  sessions,  the  recent  Southeastern  convention 
It  closely  to  business  and  took  part  in  discussions  which 
'lid  have  done  much  credit  to  a  national  convention. 
I;  simple  expedient,  adopted  through  the  foresight  of 
'  sident  Deal  and  his  association  co-workers,  doubtless 
ttributed  considerably  to  the  success  of  these  meetings. 
is  was  the  assignment  of  brief  prepared  discussions  to 
ouple  of  members  for  each  of  the  convention  papers. 
I  ike  the  usual  contributed  efforts,  these  were  purposely 
<t  short,  meaty  and  interesting.  They  were  on  hand  in 
eliness  to  bridge  over  that  curious  and  difficult  psycho- 
5  cal  moment  so  generally  experienced  in  conventions 
*  r  the  author  has  finished  reading  his  paper  and  the 
liiding  officer  has  called  for  discussion.  Once  started, 
ti  e  are  usually  plenty  of  subjects  and  plenty  of  members 
ely  to  enter  into  the  discussion,  and  the  valuable  char- 
cr  of  the  matter  thus  brought  out  at  Macon  will  be  evi- 
ei  from  a  perusal  of  the  accompanying  report.  The  South- 
a'lern  Section  of  the  N.  E.  L.  A.  is  to  be  congratulated  on 
:Si[ighly  profitable  inaugural  convention.  Although  yet  re- 
t'lng  its  chief  support  from  the  former  membership  of 
iijGeorgia  state  association,  a  number  of  representatives 
fhe  other  four  states  included  in  the  geographic  section 
'«  present  for  this  first  annual  meeting.  With  one  of 
li>richest  fields  of  central-station  and  transmission  devel- 
Pjent  to  draw  upon,  it  may  be  safely  predicted  that  the 
"ire  conventions  of  the  section  will  be  as  significant  in 


numbers   as   the   recent   sessions   were   successful    in    both 
technical  discussion  and  fellowship. 


The  Condenser  for  We  publish  in  this  issue  an  article  by 
Wave-Form  Analysis  Dr.  Frederick  Bedell  describing  with 
charming  simplicity  an  experimental 
method  for  determining  the  form  of  an  alternating  voltage 
or  current.  It  consists  in  the  use  of  a  condenser,  a 
D'Arsonval  type  of  current  measurer,  and  a  synchronous 
commutator  with  brushes  capable  of  accurate  mechanical 
phase  displacement.  A  sufficient  number  of  successive 
measurements  having  been  made,  at  corresponding  phase 
positions,  the  form  of  the  wave  can  be  accurately  de- 
lineated, ready  for  subsequent  Fourier  analysis  if  desired. 
An  advantage  of  the  plan  is  that  when  measuring  a  voltage 
there  is  no  danger  of  a  short-circuit  at  the  brushes.  The 
degree  of  precision  attainable  in  this  way  should  far  exceed 
that  ordinarily  obtained  with  the  oscillograph. 


Labels  for  One  of  the  great  central-station  man- 

Station  Apparatus  agement  companies  makes  its  stations 
distinctive  and  easily  understood  by 
the  liberal  use  of  labels  on  machines,  switchboards,  pipes, 
etc.  The  idea  here  is  hardly,  of  course,  that  followed  in 
a  certain  other  plant  in  this  country  where  each  engine 
and  turbine  is  entitled,  in  beautiful  gold-leaf  letters, 
"Martha"  or  "John,"  after  favored  namesakes  in  the 
officials'  families.  But  labels  can  be  legitimately  used  with 
advantage  to  facilitate  more  general  understanding  of 
the  station  apparatus  and  to  decrease  the  element  of  error 
in  operation.  Especially  is  this  true  of  switches  and 
valves,  where  a  number  of  identical  pieces  of  equipment 
may  confuse  the  attendant.  It  seems  worth  while  to  letter 
oil  switches,  for  example,  both  as  to  their  functions  and 
also  so  as  to  mark  each  phase.  In  one  plant  the  three- 
compartment  switch  groups  are  even  divided  off  by  broad 
red  bands  to  avoid  confusion  and  the  danger  of  acci- 
dentally entering  a  live  phase  of  an  adjoining  group. 
Pipes  for  the  water,  oil,  steam,  air  and  vacuum  systems 
are  all  painted  distinctive  colors  and  are  in  addition 
labeled  at  outlet  points.  The  labor  and  expense  of  keeping 
up  such  a  system  of  marking  are  likely  to  be  pretty  heavy, 
with  the  changes  continually  going  on  in  the  average 
plant,  and  such  a  system,  to  be  of  any  value  whatsoever 
must  of  course  be  held  accurately  up  to  date.  In  an 
emergency,  however,  the  trouble  thus  taken  will  pay  for 
itself,  for  a  properly  labeled  station  need  no  longer  de- 
pend altogether  for  its  intelligent  operation  upon  the  few 
attendants  who  handle  with  familiarity  the  intricate 
equipment. 


Surface  Combustion 

Considerable  attention  has  recently  been  devoted  to  a 
type  of  flanielcss  combustion  which  gives  promise  of  an 
extended  application.  In  the  case  of  the  familiar  process 
of  ordinary  flame  combustion  a  jet  of  gas  enters  into  chem- 
ical combination  with  oxygen,  at  the  external  surface,  in 
free  air.  If,  for  instance,  the  fuel  is  oil,  this  is  carried  up 
to  the  flame  through  the  wick  by  capillary  attraction.  It 
is  then  vaporized,  or  gasified,  at  the  top,  within  the  flame. 
The  hydrocarbon  gases  may  be  partially  disassociated,  if 
the  flame  is  hot  enough,  just  before  entering  the  flame  zone. 
This  zone  of  flame  is  ordinarily  a  thin  mantle,  closely  con- 
fined to  the  surface  of  union  between  the  hydrocarbon  gas 
within  and  the  oxygen  of  the  air  without.  The  tempera- 
ture of  the  flame  tends  to  be  lowered  not  only  by  the  cool- 
ing action  of  the  air  washing  its  outer  surface  but  also  by 
that  of  the  incoming  relatively  cool  gas.  That  is,  the  tem- 
perature of  any  fuel  flame  is  reduced  somewhat  by  the 
relatively  low  temperatures  of  the  fuel  gases  meeting  in  it. 
When  the  gas  and  air  are  separately  prepared  and  are 
intermixed  in  the  proper  proportions,  as  when  a  jet  of 
mixed  coal-gas  and  air  is  fed  through  a  tube  like  that  of  a 
Bunsen  burner,  a  thicker  layer  of  flame  can  be  produced 
with  a  corresponding  rise  of  temperature.  Still  higher  flame 
temperatures  can  be  obtained  by  heating  the  incoming  gases 
and  reducing  the  diluting  nitrogen,  and  also  by  inclosing 
the  flame  in  a  refractory  chamber.  Curiously  enough,  a  hot 
flame  is  not  a  good  radiator  of  heat,  and  there  is  some  dif- 
ficulty in  getting  the  heat  out  of  it  and  into  the  substance 
which  is  required  to  be  heated. 

If  a  porous  plate  of  refractory  substance  is  fitted  on  one 
side  with  a  close-fitting  cup  and  supply  pipe,  and  inflam- 
mable gas  is  driven  through  the  plate  outward  from  the 
cup,  the  gas  issuing  from  the  plate  can  be  ignited,  and  the 
flame  will  cover  the  plate.  If  the  right  amount  of  air  is 
now  mixed  with  the  gas  in  the  cup,  so  as  to  produce  an 
explosive  mixture,  the  flame  can  be  cut  down  to  a  mere 
surface  film,  the  combustion  occurring  flamelessly  inside 
the  pores  of  the  plate.  The  plate  becomes  thereby  intensely 
heated,  since  all  of  the  combustion  of  heat  which  previ- 
ously was  liberated  at  the  surface  of  the  enveloping  gas 
flame  is  now  liberated  within  the  much  smaller  surface  of 
the  porous  plate.  The  plate  is  thus  able  to  radiate  off  a 
large  proportion  of  the  generated  heat  from  the  highly 
heated  solid  plate  substance.  It  may  be  that  the  greatly 
increased  luminous  intensity  of  a  gas  burner  produced  by 
covering  it  with  a  Welsbach  mantle  and  admitting  air  on 
the  inside  partly  owes  its  efifect  to  this  phenomenon  of 
fiameless  combustion 

If,  instead  of  using  a  porous  refractory  plate,  use  be 
made  of  a  metal  pipe  filled  with  coarse  granules  of  fireclay, 
and  the  explosive  mixture  of  gases  be  admitted  through  a 
fireclay  plug  at  one  end,  there  will  similarly  be  an  intense 
heating  of  the  granules  and  a  flameless  combustion  within 
their  pores.  The  metal  tube  containing  the  flameless  burner 
may  then  be  placed  in  a  boiler  to  produce  steam,  or  in  a 
tank  to  melt  lead.  The  explosion  of  the  entering  mixed 
gases  in  the  case  of  a  porous  plate  is  prevented  by  the 
chilling  effect  of  the  pores  on  the  cool  or  admission  side.  In 
the  case  of  coarse  granules  the  speed  of  the  entering  gase- 


ous jet  can  be  made  to  exceed  that  at  which  flame  can  bl 
propagated  backward  through  an  explosive  mixture. 

The  method  above  briefly  outlined  is  called  the  Bonecour 
process,  having  been  developed  in  England  by  Prof.  W.  A^ 
Bone  and  Mr.  C.  D.  McCourt.    A  description  of  the  proces' 
appeared  recently  in  the   London  Electrician.     The  cvap 
orative  power  from  a  boiler  heated  by  the  Bonecourt  proc 
ess  is  stated  to  have  reached  35.5  lb.  of  water   from  an 
at  100  deg.  C.  per  hour  per  square  foot  of  heating  surfaci 
representing  an  efliciency  of  92.5  per  cent.     It  is  claime  • 
that  this  high  efficiency  is  attributable  partly  to  the  accui 
racy  with  which  the  admixture  of  air  can  be  made  to  th 
entering  fuel  gas  and  partly  to  the  low  temperature  of  th  ' 
emerging  products  of  combustion — 170  deg.  C.  being  men 
tioned  in  one  instance.    Thus  far  the  process  is  limited  t 
gaseous  fuel.     That  is  to  say,  coal  or  oil,  in  order  to  b 
employed,  must  first  be  gasified.     It  was  stated  in  Melai 
htrgical  and  Chemical  Engineering  last  July  that  substan 
tially  the  same  process  had  been  discovered  and  patented  i 
.America  by  Prof.  Charles  E.  Lucke,  of  Columbia  Univet 
sity.  some  ten  years  ago,  although  it  has  only  recently  bee 
applied  commercially  in  this  country. 


Reconstruction  of  Existing  Generating  Stations 

The  problem  of  reconstructing  old  generating  systems  1 
rapidly  coming  to  the  front  because  consolidations  and  syr 
dicate  control,  based  as  they  are  on  economic  considerj 
tions,  call  for  centralized  and  modern  generating  station: 
In  a  great  many  cases  an  entirely  new  station  is  erectet 
and  where  conditions  admit  of  it  an  old  station  is  enlarge 
or  rehabilitated.  Even  when  consolidations  do  not  obtair 
the  increasing  use  of  electricity  in  existing  systems  necessi 
tates  additions  and  betterments,  and  the  desire  for  larg 
industrial  loads  and  intensive  business  is  the  incentiv 
which  prompts  the  installation  of  the  most  reliable  an 
efficient  apparatus.  Otherwise  progress  in  the  industr. 
would  not  be  so  rapid  as  it  is.  The  extensive  improvement 
made  in  steam  and  electrical  machinery  since  most  of  th 
present  central  stations  were  erected,  and  the  fact  that  thes 
have  passed  the  experimental  stage,  have  also  much  to  d 
with  the  tendency  to  scrap  old  equipment.  .A  central-sta 
tion  company  which  has  been  in  existence  for  from  ten  t 
fifteen  years  should  have  by  this  time  written  off  or  liqui 
dated  a  large  part  of  the  original  cost  of  machiner)'  0 
established  an  amortization  fund  to  assist  in  the  purchas 
of  modern  apparatus.  Certainly  there  are  in  many  locali 
ties  not  connected  to  hydroelectric  systems  small  steam  sta 
tions,  all  obsolete  and  inefficient  in  character,  which  coal 
advantageously  be  replaced  by  a  single  steam  plant,  and  th 
station  which  is  suitably  located  as  regards  coal  and  watt 
supply  should  gradually  absorb  the  loads  of  the  other  plant 
if  properly  manned  and  designed. 

.\n  excellent  example  of  a  reconstructed  system  is  re 
corded  elsewhere  in  this  issue.  The  station  carries  both 
lighting  and  a  railway  load  and  has  a  large  ice-makin 
plant  as  an  adjunct.  It  therefore  possesses  greater  poss 
bilities  for  economy  than  the  average  station,  and  henc 
may  not  be  considered  typical.  Nevertheless,  the  eng 
neering   problems    involved    do    not    differ    from   those  ' 
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;r  systems  and  the  economies  effected  are  also  possible 
attainment  elsewhere.     The  writer  is  careful  to  point 

the  sources  of  trouble  found  in  the  old  equipment, 
ly  of  which  were  due  to  faulty  design,  and  it  is  from 
mining  this  phase  of  the  subject  that  much  good  can 
jbtained.  By  rectifying  errors  of  this  kind  investment 
•  be  conserved  and  the  day  for  scrapping  equipment  put 
until  a  more  favorable  opportunity  exists  for  making 

substitution  or  for  obtaining  the  necessary  funds. 
inwhile  some  economy,  even  if  not  the  maximum,  may 
■ealized.  The  old  station  at  Hampton  was  not  so  bad 
tations  go,  but  that  it  was  susceptible  of  much  improve- 
t  is  shown  by  the  facts  presented  in  the  article  printed 
his  issue.  Great  as  are  the  economies  effected  by  the 
ige,  the  feat  of  substituting  an  entirely  different  type 
irime  mover  and  re-designing  the  condenser  and  piping 
em  without  interfering  with  the  service  may  be  con- 
red  greater.  Only  those  who  have  had  such  work  to 
ippreciate  the  immensity  of  the  task  as  compared  with 
building  of  an  entirely  new  station.  Every  precaution 
IS  to  have  been  taken  to  enable  defective  operation  to 
letected  by  records,  and  that  high  efficiency  was  aimed 
5  indicated  by  the  care  taken  of  the  fresh  water  used 
ie  station,  none  of  which  is  permitted  to  go  to  waste. 


Three-Phase  Transformers 

;veral  years  ago  one  of  the  large  central-station  sys- 
,  west  of  the  Mississippi  River  introduced  the  use  of 
•type  three-phase  transformers  for  supplying  motor 
*.ce  to  large  customers.  The  manufacturers  responded 
He  demand  with  special  three-phase  units  designed  for 
Company  alone.  Meanwhile  the  vogue  of  the  three- 
;e  transformer  for  distributing  purposes  spread  to 
i  cities,  and  recently  pole-type  three-phase  units  as 
j  as  150  kw  in  rating  were  installed  in  a  Western  fac- 
■  plant.  The  arguments  for  the  use  of  single  three- 
ij  units  instead  of  three  standard  single-phase  trans- 
fers are  chiefly  academic.  Obviously  with  three  wind- 
;  utilizing  a  single  core  and  case  the  space  occupied  and 
;[otal  weight  are  both  less  than  for  equivalent  single- 
'•k  units,  there  being  thus  a  saving  in  both  first  cost 
transportation  charges.  .'Ks  compared  with  these  single- 
st  transformers,  the  three-phase  transformer  is  more 
i^nt.  Those  who  have  had  to  do  with  their  niain- 
i?ce  and  upkeep  in  the  cities  where  extensive  use  has 
s  made  of  three-phase  units  are  strong  advocates  of  the 
p  iority  of  such  three-phase  equipment. 

["retofore,  it  must  be  emphasized,  the  application 
s  een  chiefly  in  the  larger  cities.  For  the  small  central 
itn  with  limited  stock  facilities  the  use  of  three-phase 
111  cannot  be  unqualifiedly  recommended.  In  such  cases 
Xrility  is  an  important  factor  which  must  not  be  over- 
ikl  Although,  bought  outright,  the  polyphase  unit  is 
tier,  such  economy  is  questionable  in  cases  where  one 
tio  single-phase  units  will  do  the  work  for  a  long  time 
Cjne.  As  the  load  later  increases,  three-phase  distribu- 
nan  be  provided,  using  open-delta  connection  for  the 
toeing,  if  desirable.  And  although  a  three-phase  trans- 
rnr  weighs  less,  it  represents  a  single,  bulky  heavy  unit 
n^ierably  more  difficult  to  hoist  up  to  a  cross-arm   or 


platform  than  three  single-phase  miits.  The  small  central 
station  manifestly  cannot  afford  to  carry  in  stock  many 
reserve  transformers  of  the  various  sizes  needed,  although 
if  it  is  able  to  depend  upon  its  regular  single-phase  equip- 
ment the  matter  of  replacements  becomes  a  simple  prob- 
lem. Here  it  is  of  the  greatest  importance  that  flexibility 
be  attained  even  if  at  the  sacrifice  of  minor  technical  ad- 
vantages. And  in  turn  the  question  of  flexibility  resolves 
itself  into  one  of  available  reserve  stock  which  can  be 
carried.  This  is  a  function  of  the  size  of  the  company 
and,  in  general,  of  the  population  it  serves.  From  the 
aspect  of  flexibility  in  making  replacements,  it  seems  evi- 
dent that  the  small  central  station  which  is  in  any  sense 
isolated  from  the  large  stock-distributing  points  should  con- 
sider carefully  all  the  points  against  as  well  as  in  favor 
of  three-phase  transformers. 


British  and  American  Street-Lighting  Specifications 

An  interesting  comparison  of  British  and  American 
street-lighting  specifications  appears  in  a  recent  issue  of 
the  London  Electrician,  as  noted  in  this  week's  Digest. 
-Attention  is  called  to  the  specifications  of  the  (British) 
Illuminating  Society  discussed  on  pages  966  and  999  of  our 
issue  dated  May  10,  1913,  and  the  recommendations  of  the 
National  Electric  Light  Association  outlined  on  page  1223 
of  our  issue  for  June  7,  1913.  For  various  reasons  there 
is  no  general  consensus  of  opinion  either  here  or  abroad 
regarding  the  proper  method  of  rating  lamps  for  street- 
lighting  purposes.  The  German  practice  is  to  rate  arc 
lamps  in  terms  of  mean  lower  hemispherical  intensity, 
while  the  English  preference  is  for  the  measurement  of 
illumination  as  such,  the  basis  being  the  projection  on  the 
horizontal  plane  i  m  above  the  pavement.  The  German 
practice  in  measuring  illumination  on  the  street  is  the 
same  as  the  English.  In  America  the  N.  E.  L.  A.  com- 
mittee proposes  that  the  lamp  to  be  used  be  thoroughly  and 
clearly  specified,  employing  well-authenticated  conservative 
values  representative  of  the  performance  of  the  lamp,  that 
its  equipment  also  be  specified,  and  that  reasonable  limits 
be  set  for  the  variation  of  the  lamp  above  and  below  the 
luminous  power  taken  as  standard. 

There  seems  to  be  great  doubt  as  to  whether  the  aver- 
age intensity  or  minimum  intensity  is  the  thing  particu- 
larly to  be  specified,  and  also  as  to  how  far  the  uniformity 
of  the  lighting  should  be  considered.  The  N.  E.  L.  A.  com- 
mittee proceeds  upon  the  theory  that  it  is  most  desirable  in 
the  contract  to  draw  up  such  a  specification  as  to  leave  the 
minimum  chance  for  misundersanding  and  for  the  diffi- 
culties that  come  from  uncertainties  of  measurement.  To 
this  end  it  advises,  first,  the  exact  specification  of  the  lamps 
that  are  going  to  be  used  and,  second,  the  establishment  of 
a  suitable  procedure  for  the  verification  of  these  lamps 
with  respect  to  their  adherence  to  the  specification.  Both 
the  British  and  American  proposals  represent  preliminary 
attempts  at  the  solution  of  a  difficult  problem.  We  believe 
that  the  N.  E.  L.  A.  committee  recommendation  is  along 
practical  and  rational  lines  and  when  followed  out,  as  we 
trust  it  will  be.  will  lead  to  sound  and  reasonable  specifica- 
tions on  which  street  lighting  may  be  based. 
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Activities   and   Events   in   the  Electrical   Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Illumination  and  School  Hygiene 

At  a  joint  session  of  the  Illuminating  Engineering  So- 
ciety with  the  I'ourth  International  Congress  on  School 
Hygiene  to  be  held  in  the  City  Hall,  Buffalo,  N.  Y.,  on 
Aug.  29  and  30,  the  following  papers  will  be  read  and 
discussed : 

"The  Illumination  Primer  of  the  Illuminating  Engineer- 
ing Society,"  by  Mr.  E.  L.  Elliott;  "The  Relation  of  Illumi- 
nation to  Ocular  Hygiene,"  by  Dr.  E.  M.  Alger;  "The  Effici- 
ency of  the  Eye  Under  Different  Systems  of  Lighting,"  by 
Frof.  C.  F.  Ferree;  "Glare  from  Paper,"  by  Mr.  M.  Luck- 
iesh ;  "Influence  of  Blackboard's  Position  on  Lighting  of 
Desks,"  by  Dr.  Mathilde  G.  Stettner ;  "Schoolhouse  Light- 
ing," by  Dr.  D.  W.  Weaver;  "The  Illumination  of  Class 
Rooms,"  by  Dr.  James  Kerr;  "Schoolhouse  Lighting  in 
General  from  the  Standpoint  of  an  Engineer,"  by  Mr.  B. 
B.  Hatch;  "Rural  School  Illumination,"  by  Mr.  W.  L.  Cof- 
fee, and  "Testing  Light  in  Schoolrooms,"  by  Dr.  George 
Fitz. 

The  chairman  of  the  committee  on  arrangements  for 
the  joint  session  is  Dr.  Herbert  E.  Ives,  3101  Passyunk 
Avenue,  Philadelphia,  Pa.,  and  the  vice-chairman  is  Mr. 
W.  R.  Huntley,  Electric  Building,  Buffalo,  N.  Y. 


Work  on  Mexican  Hydroelectric  Project  Halted  by 
Government 

Through  the  enforced  cessation  of  construction  work 
upon  the  dam  across  the  Conchos  River  at  La  Bdquillas, 
in  the  State  of  Chihuahua,  there  is  danger  of  that  project 
being  destroyed  by  flood  or  revolutionists  operating  in  that 
section.  The  dam  is  a  part  of  a  large  hydroelectric  and  irri- 
gation project  whi.ch  the  Mexican  Northern  Power  Com- 
pany, a  Canadian  concern,  has  been  striving  to  complete. 
Up  to  this  time  approximately  $5,000,000  gold  has  been  ex- 
pended on  work,  and  were  it  not  for  the  harassment  of  bands 
of  rebels  from  time  to  time  and  the  difficulty  of  securing 
laborers  the  project  would  have  been  completed  before  this. 
A  few  days  ago  the  chief  engineer  received  imperative 
orders  from  General  Jose  Mercado,  federal  military  gov- 
ernor of  Chihuahua,  to  cease  all  construction  work  and  to 
abandon  the  enterprise.  At  the  time  this  order  was  re- 
ceived it  is  said  there  were  about  6000  native  laborers  em- 
ployed in  the  different  branches  of  construction  work.  In 
its  present  unprotected  state  it  is  claimed  that  a  flood  in 
the  Conchos  might  destroy  the  dam  and  cause  the  devasta- 
tion of  homes  and  property  in  the  valleys  of  the  Conchos 
and  Rio  Grande  Rivers.  Costly  machinery  is  also  left  ex- 
posed to  the  elements  and  the  hands  of  vandals.  Mr.  Ful- 
ler, the  chief  engineer,  made  his  way  to  El  Paso,  Tex.,  after 
closing  down  construction  operations.  He  disclaims  that  he 
has  been  aiding  voluntarily  cither  the  rebels  or  the  federals. 
It  is  said  that  General  Mercado,  acting  on  instructions 
from  the  federal  government,  stopped  the  work  on  the 
ground  that  the  dam  was  interfering  with  the  flow  of  the 
Conchos  River.  The  action  amounts  to  practically  a  nulli- 
fication of  the  concessions  which  were  granted  to  the  Mexi- 
can Northern  Power  Company  by  the  federal  government 
during  the  Diaz  regime  and  by  the  government  of  the 
State  of  Chihuahua. 

The  Mexican   Northern  Power    Company    is    composed 


chiefly  of  Montreal  and  Toronto  bankers.  The  plans  caD 
for  an  investment  of  more  than  $25,000,000.  The  dam 
across  the  Conchos  River  is  only  one  feature  of  the  pro- 
ject. The  water  impounded  by  that  structure  was  to  b« 
used  to  irrigate  approximately  200,000  acres  of  land  in  th« 
valley  of  the  river  and  to  generate  about  50,000  hp.  Th« 
construction  of  an  extensive  system  of  canals  and  ditches  i.'' 
involved  in  the  plans  for  reclaiming  the  200,000  acres  0) 
land.  From  the  hydroelectric  plant  transmission  lines  wen 
to  be  built  to  the  cities  of  Chihuahua,  Parral,  Jimenez,  Santj 
Rosalia  and  a  number  of  mining  districts  scattered  about 
within  a  radius  of  200  miles  of  La  Boquillas. 


Commonwealth  Edison  Absorbs  Cosmopolitan 
Electric  of  Chicago 

Official  announcement  was  made  on  .\ug.  14  of  the  con 
solidation  of  the  Commonwealth  Edison  Company  and  thi 
Cosmopolitan  Electric  Company  of  Chicago,  which  place 
the  entire  electric-service  system  of  Chicago  in  the  hand 
of  one  operating  company.  A  special  meeting  has  beei 
called  for  Sept.  25  for  the  purpose  of  ratifying  the  plans  0 
the  consolidation.  Provisions  for  increasing  the  capita 
stock  of  the  company  from  $40,000,000  to  $50,000,000  wil 
also  be  made  at  that  time. 

Aside  from  the  advantages  resulting  from  the  operatioi 
of  the  two  properties  by  one  organization,  the  Common 
wealth  Edison  Company  will  acquire  the  fifty-year  fran 
chise  granted  in  1895  to  the  Cosmopolitan  company 
Although  the  franchise  is  a  liberal  one,  including  an  elec 
trie  railway  line,  the  Cosmopolitan  company  has  only  sup 
plied  electricity  in  a  limited  territory  and  operated  one  ca 
a  day  for  the  purpose  of  holding  the  railway  franchisi 
The  annual  gross  earnings  of  the  Cosmopolitan  compan 
are  nearly  $1,000,000.  The  company  was  capitalized  a 
$2,000,000  and  has  $2,000,000  in  outstanding  notes  and 
floating  indebtedness  of  about  $750,000.  The  latter  will  b 
wiped  out  through  the  process  of  the  merger. 


Progress  Made  by  the  Society  for  Electrical 
Development 

A  very  largely  attended  and  enthusiastic  meeting  of  th 
board  of  directors  of  the  Society  for  Electrical  Develof 
ment  was  held  in  Xew  York  City  on  Aug.  18.  The  featur 
of  the  meeting  v>as  the  report  of  Mr.  \V.  E.  Robertsoi 
chairman  of  the  society's  campaign  committee,  in  which 
was  stated  that  applications  had  been  received  from  mot 
than  100  companies  for  membership  since  the  last  meetin 
of  the  board  of  directors,  about  a  month  ago.  The  men 
bership  at  the  present  time  is  well  over  the  300  mark,  an 
the  amount  of  the  subscriptions  pledged  to  date  is  in  exec. 
of  $134,000. 

Mr.  J.  Robert  Crouse  handed  to  the  chairman  of  tl 
meeting,  Mr.  A.  VV.  Burchard,  twenty  signed  subscriptic 
blanks,  amounting  to  $10,500,  all  of  which  had  been  r 
ccntly  secured  by  a  special  committee  in  the  city  ' 
Cleveland. 

The  co-operative  campaign  undertaken  by  the  Jovu 
Order  in  behalf  of  the  Societv  for  Electrical  Dcvelopmf 
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veU  under  way  and  is  arousing  considerable  enthusiasm. 

;  campaign   now   being  conducted   through   the   concen- 

;ed  etiforts  of  the  12,000  Jovians  scattered  throughout  the 

ited  States  and  Canada  will  undoubtedly  be  productive 

excellent  resuhs. 

Ir.    Robertson    reported   that   the   campaign    committee 

eves  that  $200,000,  and  perhaps  more,  will  be  subscribed 

Nov.  I. 

"he  next  meeting  of  the  board  of  directors  of  the  Societj 

Electrical  Development  will  be  held  at  Association 
ind  on  Sept.  5. 

n  order  to  assist  most  efifectively  in  securing  subscrip- 
is  to  cover  the  initial  minimum  fund  of  $200,000,  Mr. 
Robert  Crouse,  vice-president  of  the  society,  has  entered 

personal  subscription  for  $10,000.  He  has  also  dis- 
luted  to  all  electrical  supply  dealers  and  contractors  a 
iphlet  containing  an  article  on  the  principles  involved  in 
society's  activity  written  by  himself;  an  article  on  prac- 
il  plans  by  Mr.  J.  M.  Wakeman,  general  manager  of  the 
iety,  and  an  editorial  on  co-operation  for  business  ex- 
ision  from  the  Electrical  H'orld. 


(iiry  L.  Doherty  on  the  Society  for  Electrical  De- 
velopment 

Ir.  Henry  L.  Doherty,  president  of  the  Society  for 
ctrical  Development,  has  brought  forward  many  argu- 
its  to  show  the  advantages  obtained  from  membership 
his  society,  several  of  which  are  given  below. 

his  society  makes  it  possible  for  all  to  co-operate  and 
tribute  toward  the  more  rapid  development  of  the  elec- 
al  business.  No  such  organization  has  heretofore 
5ted.  Without  any  particular  solicitation,  many  sub- 
ptions  have  already  been  received  from  those  who  have 
-■tofore  subscribed  nothing  toward  such  a  movement 
oly  because  there  was  no  way  for  them  to  do  so.  The 
lety  provides  the  way  to  accomplish  results  vitally  im- 
;  ant  to  every  one  connected  with  the  electrical  industry. 
he  society  will  bring  about  a  more  general  intensified 
livation  of  the  market.  As  matters  now  stand,  a  few 
:  ral  stations  and  a  few  manufacturing  companies  are 
i;avoring  to  carry  on  intensified  cultivation  of  their 
:kets,  while  many  other  central  stations  and  many  other 
I'ufacturers  are  doing  little  or  nothing.  The  benefits  of 
I'isive  cultivation  can  no  longer  be  questioned,  and  with- 
iiiany  particular  expense  to  the  society,  many  who  are 
oinow  carrying  on  an  intensive  cultivation  of  their  mar- 
e  can  be  induced  to  do  so ;  some  need  only  to  be  told 
D  to  proceed. 

lough  work  has  already  been  done  to  demonstrate  that 
i:y  manufacturing  plants  can  be  induced  to  make  com- 
If  installations  of  electrical  equipment ;  that  is,  they  can 
t  iduced  to  use  electricity  in  every  way  possible  simply 
3;  he  advertising  that  each  individual  factory  will  receive 
r<i  being  the  first  one  to  be  equipped  completely.  With 
none  type  of  factory  equipped  completely  and  thoroughly 
e:,''ibed  in  a  proper  bulletin,  each  central  station  having 
usame  character  of  factory  on  its  lines  can  easily  get 
li;  additional  business  with  a  minimum  sales  efifort. 

;ie  Society  for  Electrical  Development  provides  the  only 
la'  where  it  is  really  feasible  for  every  branch  of  the 
lerical  business  to  meet  on  common  ground  to  bring 
bet  the  greatest  application  for  electricity.  In  other 
'OS,  it  is  the  focal  point  at  which  the  manufacturers' 
ss.iations,  the  central-station  associations,  the  contrac- 
3r  associations,  the  jobbers'  associations  and  others  can 
le  and  co-operate. 

Te  society  can  undertake  to  handle  national  advertising 
anaigns  more  effectively  than  any  other  organization, 
ectse  it  will  represent  all  the  interests  necessary  to  make 
uc  work  productive  and  valuable. 

Te  electrifirntinn   nf  nnr  ctpam    railrnnHs   i<;  nnf    as   rpmntp 


as  It  seems  to  many  people,  and  yet  little  is  being  done  with 
this  vast  opportunity  compared  to  what  might  be  done. 
The  Society  for  Electrical  Development  will  exert  a  power- 
ful influence  for  progress  in  this  direction. 

1  he  society  can  meet,  negotiate  and  co-operate  with  other 
national  bodies,  such  as  the  architects  and  the  various 
manufacturers.  This  would  be  impossible  for  an  individual 
or  a  company.  This  one  field  of  work  alone,  intelligently 
and  aggressively  handled  under  the  society's  plans,  justifies 
the  support  required  by  the  society. 

The  society  will  begin  its  activities  in  every  branch 
when,  a  minimum  subscription  of  $200,000  has  been  re- 
ceived. It  is  impossible  to  visit  every  one  personally.  The 
men  in  the  electrical  business,  as  a  rule,  have  been  pioneers 
and  not  trailers.  The  genuine  progressive  spirit  which  has 
made  the  electrical  industry  what  it  is  to-day  can  be  shown 
by  promptly  volunteering  to  co-operate. 


Theodore  N.  Vail  on  Regulation  of  Public  Utilities 

Mr.  Theodore  N.  Vail,  president  of  the  American  Tele- 
phone &  Telegraph  Company,  in  discussing  the  suit  brought 
by  the  national  government  against  his  company  relative 
to  the  acquisition  of  certain  telephone  properties  in  the 
Pacific  Northwest  as  well  as  the  pending  telephone  investi- 
gations of  the  Interstate  Commerce  Commission,  has  out- 
lined the  policy  and  purpose  of  the  company  in  the  con- 
duct of  its  business  and  the  relations  of  the  Bell  system 
and  the  public.  The  broad  policy  which  controlled  the 
building  up  of  the  great  Bell  system  as  enunciated  by  Mr. 
Vail  is  as  follows : 

"We  believe  in  and  were  the  first  to  advocate  state  or 
government  control  and  regulation  of  public  utilities;  that 
this  control  or  regulation  should  be  by  permanent  quasi- 
judicial  bodies,  acting  after  thorough  investigation  and  gov- 
erned by  the  equities  of  each  case;  and  that  this  control  or 
regulation,  beyond  requiring  the  greatest  efficiency  and 
economy,  should  not  interfere  with  management  or  opera- 
tion. We  believe  that  these  bodies,  if  they  are  to  be  perma- 
nent, efifective  and  of  public  benefit,  should  be  thoroughly 
representative ;  they  should  be  of  such  character  and  shouW 
so  conduct  their  investigations  and  deliberations  as  to  com- 
mand such  respect  from  both  the  public  and  the  corpora- 
tions that  both  will  without  question  accept  their  conclu- 
sions. 

"We  believe  that  the  public  would  in  this  way  get  all  the 
advantages  and  avoid  all  the  manifest  disadvantages  of 
public  ownership. 

"We  believe  that  the  highest  commercial  value  of  the 
telephone  service  depends  on  its  completeness.  We  believe 
that  this  highest  commercial  value  can  only  be  attained  by 
one  system  under  one  common  control,  and  that  it  cannot 
be  given  by  independent  systems  unless  they  are  operated 
under  agreements  which  result  in  one  common  control  and 
one  common  interest,  in  efifect  making  them  a  single 
system. 

"We  believe  that  rates  should  be  so  adjusted  as  to  afford 
the  company  sufficient  revenue  to  pay  such  wages  and  com- 
pensation as  will  secure  the  most  efficient  service  and  to 
maintain  the  very  highest  and  most  advanced  standards  of 
plant  and  apparatus.  We  believe  that  in  addition  such  fair 
charges  should  be  paid  upon  the  investment  in  plant  as  will 
enable  the  company  at  any  time  to  obtain  money  necessary 
to  provide  the  plant  required  to  meet  the  continuing  de- 
mands of  the  public, 

"We  believe  that  any  surplus  beyond  that  necessary  td 
equalize  dividends  on  a  fair  basis  should  be  used  by  the 
company  for  the  benefit  of  the  public  and  should  be  inalien- 
able for  any  other  purpose,  and  should  be  either  invested 
in  revenue-earning  plant  until  it  is  necessary  to  replace  a 
plant  which  may  become  inadequate  or  obsolete,  or  should 
hp  iicpfl   tn   m.qkp  thp  sprvirp  rheaner   nr  better. 
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"\Vc  believe  that  under  proper  governmental  control 
and  regulation  the  profits  from  proniotion  or  operation 
allowed  to  be  distributed  should  not  be  so  large  as  to  war- 
rant or  tempt  complete  duplication  of  plant  and  organiza- 
tion, with  its  duplication  of  its  capital  charges  and  its 
organization,  operating,  maintenance  and  depreciation  ex- 
penses, and  we  do  not  believe  that  utilities  giving  at  fair 
rates  an  efficient  and  sufficiently  comprehensive  universal 
service  should  be  subject  to  limited  competition,  not  giving 
such  service.  Competition  which  ignores  the  obligation  to 
furnish  a  complete  and  comprehensive  service  is  not  com- 
petition, is  not  for  the  benefit  of  the  public  in  that  it  does 
not  reach  the  whole  public  interested. 

"If,  therefore,  complete  duplication,  with  its  dual  ex- 
change connection  and  dual  bills  for  service,  is  a  prerequi- 
site to  complete  competition,  government  control  and  regu- 
lation cannot  go  hand  in  hand  with  competition." 


about,  the  city  in  automobiles,  all  of  the  important  pari 
and  boulevards  being  included  in  the  itinerary.  This  ric 
will  be  followed  by  a  banquet  for  the  men  and  a  separai 
dinner  for  the  ladies.  There  will  be  an  excursion  to  t\ 
United  .States  Navy  Yard  at  Bremerton  on  Saturday  ; 
which  a  large  attendance  of  delegates  is  looked  for. 


Convention  Program  of  Northwest  Electric  Light  & 
Power  Association 

The  Northwest  Electric  Light  &  Power  Association  will 
hold  its  annual  convention  in  Seattle,  Wash.,  Sept.  3,  4  and 
5.     Companies  throughout  the  States  of  Washington,  Ore- 
gon, Idaho  and  Montana  have  promised  large  delegations. 
and  it  is  thought  that  the  convention  will  be  the  largest  and 
most  enthusiastic  ever  held  by  the  organization.     The  fol- 
lowing program   is  announced  by   Secretary  Norwood  W. 
Brockett,  morning  and  afternoon  sessions  being  held  daily : 
Address  of  welcome,  by  Mr.  J.  E.  Childberg;  address  of 
President  W.  J.  Grambs;  announcements;  report  of  secre- 
tary-treasurer;  reports  of  committees;   "Management  and 
Operation  of  an  Electric-Light  Plant  in  a  Small  Town,"  by 
Mr.  E.  G.  Robinson,  manager  Jim  Creek  Water,  Light  & 
Power    Company,    Arlington,    Wash.;    "Some    Operating 
Problems,"  by  Mr.  J.  B.  Fisken,  superintendent  light  and 
power  of  the  Washington  Water  Power  Company.  Spokane, 
Wash.;    "The   Tireless   Farmer:    Results    from   Ruralizing 
Electricity,"  by  Mr.  J.  E.  Davidson,  vice-president  and  gen- 
eral manager  Pacific  Power  &  Light  Company,  Portland, 
Ore.;  "The  Regulation  of  Public  Service  Utilities,"  by  Mr. 
George  A.  Lee,  ex-chairman  of  the  Public  Service  Commis- 
sion   of    Washington;    "Recent    and    Proposed    Legislation 
Affecting  Public  Utilities,"  by  Mr.  Norwood  W.  Brockett. 
Puget  Sound  Traction,  Light  &  Power  Company,  Seattle, 
Wash.;  appointment  of  nominating  committee;  "Mechanical 
Devices   in   the   Accounting   Department,"   by    Mr.   Y.    M. 
White,  treasurer  the  Washington  Water  Power  Company, 
Spokane,  Wash.;  "The  Valuation  of  Electric  Utilities."  by 
Mr.  Henry  L.  Gray,  former  chief  engineer  of  the  Public 
Service   Commission   of   Washington ;   "Management   of   a 
Commercial   Department,"  by   Mr.  A.   C.  McMicken,  sales 
manager  Portland  Railway,  Light  &  Power  Company,  Port- 
land,  Ore.;   "Use   of   Protective    Relays   on    Transmission 
Systems,"  by  Mr.  S.  C.  Lindsay,  electrical  engineer  Puget 
Sound  Traction,  Light  &  Power  Company,  Seattle,  Wash.; 
"Some  Features  of  the  Washington  Construction   Rules," 
by  Mr.  V.  H.  Greisser,  electrical  engineer  the  Washington 
Water  Power  Company,  Spokane,  Wash.;  "The  Industrial 
Application  of  Electrical  Heating,"  by  Mr.  W.  H.   Lines, 
industrial  power  engineer  Portland  Railway,  Light  &  Power 
Company,  Portland,  Ore.;  "Electricity  in  the  Lumber  In- 
dustry," by  A.  E.  Ransom,  manager  Seattle  office  Caldwell 
Machinery   Company,   Seattle,    Wash.;   "Synchronizing   an 
Electric  Light  and  Power  Company's  Records  and  .\ccounts 
with  the  Characteristics  of   Its   Business,"  by   Mr.   O.   B. 
Coldwell,  general  superintendent  light   and  power  depart- 
ment Portland  Railway,  Light  &  Power  Company,  Portland. 
Ore. ;  executive  session. 

On  Thursday  evening.  Sept.  4,  the  Seattle  Jovian  League 
will  hold  a  rejuvenation  and  a  theater  party  will  be  given 
for  the  ladies.    On  Friday  afternoon  visitors  will  be  shown 


Pacific  Coast  Convention,  A.  L  E.  E. 

The  following  papers  will  be  presented  at  the  Pacif 
Coast  convention  of  the  American  Institute  of  Electric 
Engineers  to  be  held  in  Vancouver,  B.  C,  on  Sept.  9,  1 
and  II,  1913:  "Snow  and  Ice  Loading  on  Transmissic 
Lines."  by  Mr.  V.  M.  Greisser;  "Mountain  Railway  Electr 
fication,"  by  Mr.  A.  H.  Babcock ;  "The  Gulf  of  Georg 
Submarine  Telephone  Cable,"  by  Messrs.  E.  P.  La  Belle  ar 
L.  P.  Crim;  "A  Modern  Substation  in  the  Coeur  tl'.Mer 
Mining  District,"  by  Mr.  J.  B.  Fisken;  "Logging  by  Elei 
tricity,"  by  Mr.  E.  J.  Barry,  and  "High-Voltage  Circui 
Breakers,"  by  Mr.  K.  C.  Randall.  The  convention  heai 
quarters  will  be  at  the  Odd  Fellows'  Hall.  Mr.  E.  I 
Breed,  814  Dominion  Trust  Building,  Vancouver,  B.  C, 
secretary  of  the  convention  connnittee. 


London's  Transportation  and  Lighting 

By  Dr.  Louis  Bell 
There  is  now  a  scheme  afoot  in  London  which  mak^' 
railway  and  tramway  managers  rub  their  eyes  and  wondi 
where  their  dividends  will  be  in  the  near  future.  Of  cours 
every  one  knows  that  the  London  bus  system  stretches  no 
over  a  very  wide  area;  to  Windsor,  for  example.  But  tl 
new  organization,  which  rejoices  in  the  inclusive  name  ( 
Greater  Omnibus  Services,  Ltd.,  has  plans  which  in  the 
bearing  on  traffic  are  prodigious. 

The  scheme  in  brief  is  to  initiate  in  every  considerab 
city  in  England  a  branch  of  the  new  bus  service,  work( 
from  a  central  office  with  interlocking  traffic  zones  so  as  ' 
give  bus  communications  practically  all  over  the  countr 
The  radii  from  some  twenty-one  projected  centers  overU 
so  that  one  could  travel  from  Southampton  to  the  Scottii 
border  or  from  Norwich  to  Cardiff  with  comparatively  fe 
changes,  no  more  than  are  needed  in  a  similar  distance  ov- 
American  street  railways. 

Observe  the  beautiful  thriftiness  of  the  project.  The  bi 
line  has  not  an  inch  of  track  to  lay,  no  overhead  structur 
no  pavements  to  keep  in  order  and  practically  no  rates  1 
pay.  It  is  a  "trackless  trolley"  with  no  trolley — a  sort  t 
freebooter  of  traffic  rushing  in  with  its  whole  fleet  whei 
plunder  promises  well,  as  at  a  race  meet,  and  scattering  lai', 
to  pick  up  anything  that  is  not  nailed  down  or  red  hot  1 
the  adjacent  counties.  Labor,  petrol,  interest  and  maint' 
nance  on  the  buses  make  up  the  bill  of  expense — and  mod 
buses  pay  a  petrol  tax  of  only  3  cents  a  gallon  where  pr 
vate  cars  pay  6  cents. 

Already  country  councils  are  wondering  who  will  pay  fi 
the  road  repairs,  which  will  grow  at  a  rate  to  stagger  th 
imagination.  In  fact,  local  authorities  are  even  now  begii 
ning  to  plan  a  campaign  of  restriction  which  may  be  ab 
to  force  the  invader  to  terms — on  the  one  hand,  directed  1 
road  repairs;  on  the  other,  to  the  protection  of  tramwa) 
that  take  care  of  their  own  tracks  and  the  rest  of  the  sl^^ 
beside.  The  local  powers  to  prevent  the  use  of  the  roads  t 
5-ton  marauders  are  somewhat  limited,  but  there  remain 
by  an  almost  facetious  turn  of  rate,  the  right  to  prevei 
taking  up  or  setting  down  passengers  in  the  local  domai 
It  is  a  credit  to  the  English  sense  of  justice  that  in  Oxfot 
such  rights  have  been  enforced  to  protect  the  interests  < 
a  tramway  company  which  has  been  paying  liberally  for  1 
use  of  the  streets. 

By  the  way,  there  Still  remains  at  Hastings  a  tramway' 


;tsT  23,  1913 


ELECTRICAL     W  O  K  L  U 


367 


sectionalized,  magnetic-switch  variety,  working,  1  am 
.,  rather  badly,  but  unable  to  change  to  an  overhead 
ley  on  account  of  the  local  authorities,  or  to  a  slotted 
duit  on  account  of  the  invading  sea.     Between  the  board 

the  deep  sea  it  is  rather  hard  pushed. 

he  lighting  of  London  has  changed  wonderfully   in   a 

years  and  in  remarkable  ways.  Part  of  the  metropolis 
i  carnival  of  press  gas,  another  part  a  symphony  in 
iie  arcs,  and  as  for  the  rest — well,  if  there  is  any  co- 
ination  between  sound  and  light  then  the  streets  of 
idon  remind  one  of  the  state  of  Babel  after  the  grand 
istrophe.     Yet  one   must   admit   that,   though   the   kinds 

many,  each  after  its  particular  fashion  is  good.  The 
;f  streets  of  London  are,  in  fact,  remarkably  well 
ited,  and  even  the  secondary  streets  rather  better  than 
\merica.  The  tertiary  lighting  is  not  so  good. 
"he  best  of  the  lighting  is  by  magazine  flame-arc  lamps 
by  very  high-pressure  gas.  Here  the  long-burning 
lie-arc  lamp  has  hardly  a  show.  When  a  550-watt  maga- 
;  lamp  can  give  in  the  useful  direction  more  than  3000 
and  requires  recharging  only  every  seventy-five  hours 
50,  the  long-burning  carbon  lamp  at  its  wonted  efficiency 
ses  to  be  attractive  where  electrodes  can  be  imported 
e.  A  few  of  the  long-burning  lamps  are  in  service,  but 
5  the  magazine  lamp  that  is  pushing  to  the  front. 
)ne  good  stretch  of  street  is  lighted  with  high-candle- 
.er  tungsten  lamps,  three  grouped  in  a  single  lantern  and 
lacing  a  big  arc  lamp  with  admirable  effect.  Beside  all 
;e  the  old  carbon  lamps,  of  which  some  still  survive, 
■n  about  as  luminous  as  white  beans.     The  gas  lamps 

as  various  and  interesting  as  the  electric  ones.  Pres- 
;s  are  carried  up  to  even  80  in.  of  water,  and  with,  of 
rse,  corresponding  economy  in  gas.  The  most  inter- 
ng  thing,  however,  is  the  carrying  of  these  powerful  gas 
ps  on  cross-suspension.  The  pipe  from  the  side  is  a 
d  one  to  w^hich  the  lamp,  carried  on  a  trolley  from  the 
iiension,  is  affixed  by  an  automatic  connector  so  that  the 

p  may  be  dropped  out  of  connection  and  trolleyed  to  the 
•walk  for  inspection  or  repair. 

ungsten  lamps  are  seen  everywhere,  operated  mostly  at 
! volts,  as  fits  the  major  part  of  the  distribution  systems, 
ly  come  from  all  the  corners  of  the  Continent  from 
i;ers  scarcely  heard  of  across  the  sea,  and  I  have  a  strong 
J  icion  from  what  I  hear  that  they  are  mostly  indiffer- 
n  benevolently  dumped  perhaps  on  the  English  market. 
•  :ourse.  the  best  of  English  lamps  are  excellent,  but  the 
itition  in  London  shows  at  least  one  of  the  possible  re- 
Jj^  of  too  much  competition. 


I'ting  of  Electrical  Contractors'  Association  of 
Wisconsin 

lie  annual  summer  meeting  of  the  Electrical  Contrac- 
ot  Association  of  Wisconsin  was  held  on  board  the 
tener  Georgia,  .'Kug.  7-14,  while  the  boat  was  making  a 
Old  trip  on  Lake  Michigan  between  Milwaukee,  Wis.. 
>n-  Sault  Ste.  Marie,  Mich.  Many  stops  were  made  en 
01;.  the  longest  being  at  Mackinac  Island.  No  formal 
irtram  had  been  arranged,  but  there  was  a  very  general 
lisission  all  during  the  trip  on  matters  of  general  in- 
*r  t  to  the  members.  Two  short  business  sessions  were 
'el  at  the  first  of  which  a  number  of  electric  contractors 
*e  elected  to  membership.  The  attendance  was  not  as 
ar  as  expected,  but  what  was  lacking  in  numbers  was 
03'  up  by  extra  enthusiasm.  The  following  members 
itt'ded;  Messrs.  T.  D.  Warden,  of  Sheboygan;  William 
^-  eter,  of  Oshkosh ;  R.  J.  Nicklcs  and  L.  W.  Burch,  of 
^ason;  A.  C.  Longstadt,  of  Appleton ;  D.  E.  Roberts, 
'f  acine;  G.  T.  Wacker,  of  Plymouth;  George  F,  Rohn, 
Se  lan  Andras,  B.  L.  Burdick  and  Secretary  Albert 
Petmann.  of  Milwaukee. 


Combination  Single-Phase  and  Polyphase  Locomo- 
tives for  the  Norfolk  &  Western 

Many  interesting  features  are  embodied  in  the  alternat- 
ing-current locomotives  being  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company  for  the  Norfolk  & 
Western  Railway  Company,  outlined  on  page  268  of  our 
issue  for  Aug.  9.  The  motors  are  of  the  polyphase  induc- 
tion type  designed  for  three  operating  speeds.  However, 
the  locomotive  will  receive  its  energy  from  a  single-phase, 
ii,ooo-volt  system.  .\  so-called  '•phase-splitting"  device, 
which  is  in  reality  a  rotating  phase  converter,  will  be  used 
10  produce  the  quadrature  current  relation  necessary  for 
polyphase  excitation  during  normal  operation  as  well  as 
at  starting. 

The  propelling  equipment  of  each  locomotive  will  com- 
prise four  polyphase  induction  motors  of  a  total  continuous 
rating  of  1300  hp  at  14  m.p.h.  Each  motor  has  windings 
for  producing  four  and  eight  poles.  The  motors  have 
wound  secondaries  for  insertion  of  starting  resistance  and 
for  connection  in  cascade  for  producing  low  speed  in  start- 
ing and  switching  only.  There  are  two  running  speeds,  28 
and   14  m.p.h.,  and  a  switching   speed  of  7  m.p.h. 

The  control  of  the  motors  will  be  through  rheostats  con- 
nected in  the  secondary  circuits.  In  starting  with  the  7- 
mile  combination  the  motor  on  each  truck  will  be  connected 
in  cascade  (series)  and  the  two  sets  of  cascades  will  be 
connected  in  parallel.  Resistance  will  be  inserted  in  the 
secondaries  at  starting.  In  this  combination  the  primaries 
will  be  arranged  for  eight  poles.  With  the  14-mile  combina- 
tion all  motors  will  be  in  parallel  connected  for  eight  poles, 
and  with  the  28-mile  combination  the  four-pole  arrangement 
will  be  used,  resistance  being  used  on  intermediate  steps. 

In  choosing  the  induction  motor  in  place  of  the  commu- 
tator motor  for  this  installation,  important  considerations 
besides  those  mentioned  were  those  of  cost  and  space. 

.-Vpproximately  balanced  polyphase  voltages  will  be  ap- 
plied to  the  primary  circuits  of  the  propelling  motors.  For 
this  purpose  there  will  be  installed  in  the  cab  of  the  locomo- 
tive a  rotating  "phase  splitter"  or  phase  converter  which 
will  receive  exciting  and  driving  energy  from  the  sec- 
ondary of  the  single-phase  step-down  transformer  in  the 
cab  and  deliver  current  in  time-quadrature  phase  relation 
in  order  to  supply  magnetism  in  time-quadrature  to  the 
direct  supply  single-phase  magnetism  in  the  propelling  in- 
duction motors.  The  latter  motors  will  therefore  start 
from  rest  as  polyphase  induction  motors.  Being  arranged 
lor  eight  poles  and  connected  in  cascade,  they  will  operate 
mitially  as  though  they  were  sixteen-pole  machines  and 
accelerate  toward  a  corresponding  synchronous  speed,  above 
which  they  will  operate  as  induction  generators  to  return 
energy  to  the  supply  system.  When  connected  in  parallel 
and  arranged  for  eight  poles  the  motors  will  reach  a  syn- 
chronous speed  at  twice  the  linear  speed  corresponding  to 
cascade  connection,  and  will  return  energy  to  the  system 
when  driven  above  this  speed.  A  higher  synchronous  speed 
is  again  found  at  double  the  latter  linear  speed  when  the 
motors  are  arranged  for  four  poles. 

The  three-speed  arrangement  was  chosen  for  several  im- 
portant reasons.  In  the  first  place,  the  grades  to  be  en- 
countered are  unusually  heavy  and  regenerative  control  is 
of  considerable  advantage,  this  is  true  not  so  much  on 
account  of  the  saving  in  energy  as  from  the  consideration 
of  safety  in  descending  grades.  Incidentally  there  is  quite 
a  saving  in  wear  of  shoes  and  tires.  Second,  the  energy 
saving  is  considerable,  although  secondary.  In  descending 
the  grades  the  two  head  locomotives  will  be  connected  to 
pump  back  into  the  line,  and  they  will  be  fully  loaded. 
When  other  trains  are  to  be  in  the  electric  division  this 
saving  will  be  considerable,  and  it  will  lighten  the  load  on 
the  station  and  improve  its  load-factor.  When  the  descend- 
ing train  is  the  only  one  on  the  line  the  energy  will  be 
absorbed  in  suitable  rheostats  in  the  power  plant. 
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Macon  Convention  of  Southeastern  Section,  N.E.L.A. 

At  Macon,  Ga.,  Aug.  14  to  lO,  was  licld  the  first  annual 
convention  of  the  newly  organized  Southeastern  Section 
of  the  National  Llectric  Light  Association,  the  attendance 
numbering  nearly  150.  Judge  Augustin  Daly,  of  Macon, 
welcomed  the  delegates.  In  his  presidential  address,  Mr. 
E.  C.  Deal,  Augusta,  Ga.,  called  attention  to  the  rapid 
development  of  the  electrical  industry  in  the  South,  and  the 
growth  of  the  local  association  as  well. 

While  the  large  number  of  organizations  in  the  field  may 
involve  duplication  of  effort,  this  can  be  largely  prevented 
by  proper  precautionary  measures,  declared  ['resident  Deal. 
He  coninieiided  the  broad  policy  of  electrical  manufacturers 
in  rendering  engineering  assistance  to  small  central  stations. 
The  industry  is  now  well  upon  the  threshold  of  its  commer- 
cial age,  although,  he  added,  complete  realization  of  this  is 
still  to  be  achieved.  Better  understanding  on  the  part  of 
the  public  is,  however,  needed  to  offset  the  anti-corporation 
spirit  fostered  by  yellow  journals  and  designing  politicians. 
The  downward  trend  in  public-utility  rates,  despite  the  in- 
creasing scale  of  wages,  supplies,  and  various  material 
costs,  is  one  of  the  aspects  deserving  more  publicity.  Fail- 
ures of  municipal  ventures  should  also  be  brought  to  the 
attention  of  communities  contemplating  such  plants.  Stand- 
ardization of  rates  among  central  stations  is  another  of  the 
essentials  on  which  the  fullest  public  confidence  depends. 
Questions  of  legislation  and  those  dealing  with  labor  de- 
serve the  most  careful  study.  The  creation  and  stimulation 
of  employees'  interest  in  their  work  is  also  of  paramount 
importance  in  utility  management.  President  Deal,  in  fact, 
recommended  the  appointment  of  an  association  committee 
to  study  labor  matters. 

The  report  of  the  chairman  of  the  finance  and  member- 
ship committee,  Mr.  T.  W.  Peters,  Columbus,  Ga.,  showed 
a  total  enrolment  of  over  200,  drawn  from  five  States. 

Outdoor  Transformers 

Mr.  A.  D.  Fishel's  paper,  "Outdoor  Transformers,"  was 
read  in  the  author's  absence  by  Mr.  E.  A.  Thornell,  of  the 
Westinghouse  company's  .Atlanta  (Ga.)  office.  Current 
practice  in  the  design  and  construction  of  apparatus  for 
pressures  of  2200  volts  to  22,000  volts  was  described  in 
detail.  The  comparative  advantages  and  drawbacks  of 
three-phase  and  single-phase  units  were  also  pointed  out, 
the  conclusion  being  that  the  single-phase  grouping  is  more 
desirable  and  flexible  for  companies  operating  in  cities  of 
100,000  population  or  less. 

Discussion  of  Mr.  Fishel's  paper  turned  chiefly  on  topics 
of  lightning  protection.  Lightning  discharges,  pointed  out 
Mr.  H.  L.  Wills,  Atlanta,  Ga.,  will  always  attack  the  weak- 
est point  in  any  apparatus.  Efficiency,  regulation,  relia- 
bility, shipment  in  oil.  moisture  protection,  etc.,  were  among 
the  transformer  essentials  which  he  enumerated.  Mr.  Wills 
also  advocated  pole-type  three-phase  transformers. 

Mr.  E.  P.  Peck,  Atlanta,  Ga.,  urged  that  all  transformers 
should  have  excess  ratings  given  them  so  as  to  stand  over- 
loads continuously.  Owing  to  normal  growth  of  the  service 
distributing  units  almost  invariably  become  overloaded  be- 
fore the  results  of  inspections  and  surveys  can  be  applied. 
Mr.  Peck  then  described  the  effect  of  lightning  and  surges 
in  applying  sudden  strains  in  windings.  In  service,  trans- 
formers have  often  failed  at  potentials  far  below  those 
previously  withstood  during  shop  tests. 

Mr.  C.  M.  Young,  of  Columbus,  Ga.,  urged  the  standard- 
ization of  regulating  taps  with  respect  to  both  ratio  and 
number.  He  also  recommended  simplification  of  trans- 
former-oil qualities  and  varieties,  suggesting  that  a  few 
standard  kinds  of  oil  might  suffice  for  all  purposes,  in  this 
way  greatly  reducing  storage  requirements.  The  severe 
lightning  experienced  in  the  Southeast  makes  the  protection 
problem  there  especially  difficult.  In  general,  concluded  Mr. 
Young,  local  conditions  must  largely  determine  the  appli- 
cation of  three-phase  transformers. 


Mr.  K.   M.   Harding,  of   Columbus,   Ga.,  remarked  th 
although  transient  phenomena  are  largely  excluded  li\  il 
low  electrostatic  capacity  of  22,000-volt  transformers 
lations  may  nevertheless  be  set  up,  imposing  voltage 
far  in  excess  of  the  original  value.     Such  oscillation^  m. 
be  caused  by  lightning  and  switching,  and  cannot  be  pr 
vented  by  the  usual  methods.     Under  such  conditions,  i] 
presence  of  reactance  coils  may  actually  increase  t! 
dency  of  the  transformer  to  destroy  itself  by  its  own 
energy.    Horn-type  apparatus,  said  Mr.  Harding,  well  uik 
care  of  the  protection  required  for  cheap  outlying  install 
tions.     The  presence  of  high-frequency  disturbances  m; 
often  be  detected  by  the  raised  frequency  of  the  magnet 
reversals,  the  transformer  hum  rising  to  an  actual  shriek. 

Mr.  L.  A.  Magraw,  Macon,  Ga.,  recounted  the  loss  i^ 
transformers  both  with  and  without  lightning  arresters.     . 

Others  who  contributed  to  the  discussion  were  Messi 
H.  E.  Busse  and  Paul  Lovejoy,  both  of  Atlanta,  Ga. 

Regulation  of  Transmission  Lines 
"Regulation  of  Hydroelectric  Transmission  Lines"  w. 
the  title  of  a  paper  by  Mr.  E.  P.  Peck,  assistant  electric 
engineer  Georgia  Railway  &  Power  Company,  .Atlanta,  G 
The  author  discussed  the  effects  of  resistance,  reactan 
and  capacity  in  determining  line  regulation.  For  calcula 
ing  lines  under  20  miles  in  length  he  recommended  tl 
approximate  trigonometric  method  as  preferable  to  tl 
graphic  scheme.  For  longer  lines,  up  to  100  miles,  he  su 
gested  considering  the  capacity  as  distributed  at  the  en 
and  center.  The  convergent-series  method  of  calculatio 
although  involving  complex  quantities,  requires  less  calc 
lation.  To  neutralize  capacity  effect  large  synchronous  co 
densers  may  be  installed  at  the  receiving  end,  and  equipp' 
with  Tirrill  regulators  set  to  keep  a  constant  voltage 
that  point.  In  conclusion  the  author  referred  doubtful 
to  the  existence  of  a  satisfactory  lightning  arrester  ai 
urged  that  further  development  be  carried  on. 

Discussion 

Mr.  C,  M,  Young,  Columbus,  Ga.,  predicted  that  in  tl 
near  future  the  transmission  systems  of  the  South  will  I 
interconnected,  energy  being  exchanged  in  much  the  sar 
way  that  railways  now  exchange  passengers  and  freigl 
By  this  arrangement  it  will  be  possible  for  whole  systems 
be  shut  down  while  their  load  is  carried  from  nearby  st 
tions  continued  in  operation.  In  high-tension  transmissic 
work  dependable  intercommunication  is  absolutely  essenti; 
Mr.  Young  also  voiced  the  need  for  lightning  arreste 
which  shall  not  be  self-destructive. 

Mr.  L.  ,'\.  Magraw.  Macon,  Ga.,  referred  to  the  use  1 
2300-volt  motors  which  avoid  the  outlay  for  transformer 
but  said  that  when  attacked  by  lightning  these  high-tensic 
motors  are  invariably  destroyed.  Mr.  O.  H.  Caldwell,  Ne 
York,  gave  brief  data  concerning  the  i40,ooo-v61t  Ausab 
(Mich.)  tran.smission  line  and  the  capacity  effects  thei 
observed.  Mr.  E.  H.  Ginn  also  presented  some  details  1 
construction  of  modern  lightning-arrester  apparatus. 

Mr.  R.  C.  Camp.  Ocala,  Fla.,  cited  instances  where  trani 
formers  had  burned  up  when  one  side  of  the  line  becan 
grounded,  the  transformer  cases  having  been  previous 
grounded.  This,  Mr.  Peck  explained,  might  have  been  Ht 
to  the  existence  of  arcing  grounds  setting  up  surges. 

Mr.  R.  M.  Harding,  Columbus.  Ga.,  compared  star  at 
delta  connections  under  service  conditions,  pointing  out  tl 
factor  of  safety  from  the  standpoint  of  lightning  protectio 

Mr.  G.  K.  Hutchins.  Columbus.  Ga.,  emphasized  the  coo 
mercial  aspects  of  lightning-arrester  installations  as  affef 
ing  the  customer.  In  some  cases  interruptions  to  serw 
are  negligible.  But  for  such  applications  as  cotton  mil 
and  other  characteristic  Southern  loads  it  is  often  a  senoi 
matter  to  start  up  the  plant  after  a  shut-down.  M 
Hutchins  urged  frequent  drainage  of  lines  and  again  ct 
phasized  the  point  that  protection  to  the  customer's  sen" 
is  in  itself  of  the  geatest  importance. 
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Mr.  H.  L.  Wills,  Atlanta,  Ga.,  also  referred  to  the  need 
for  standard  taps,  but  declared  that  no  taps  at  all  would  be 
Still  better.  He  confirmed  Mr.  Young's  plea  for  a  standard 
oil,  and  also  advocated  that  service  transformers  include  all 
instrument  windings  in  the  single  case.  For  intercommuni- 
cation between  plant  and  substations  in  case  of  line  inter- 
ruptions, Mr.  Wills  advocated  the  use  of  wireless-telegraph 
apparatus,  pointing  out  that  such  equipment  would  be  in- 
valuable in  the  usual  cases  of  system  paralysis. 

Mr.  J.  H.  Robertson,  Greensboro,  N.  C,  described  con- 
ditions of  regulation  received  from  a  transmission-line  sup- 
ply service. 

Work  of  the  National  Association 

On  Thursday  evening  Secretary  T.  Commerford  Martin, 
of  the  National  Electric  Light  Association,  delivered  an 
eloquent  address  on  the  accomplishments  and  aims  of  the 
national  association,  of  which  the  Southeastern  Section  is 
a  new  branch.  Mr.  Martin  spoke  glowingly  of  the  electrical 
development  of  the  South  and  the  electric  operation  of  the 
cotton  mills,  declaring  that  the  steel  towers  and  shining 
cables  which  span  the  countryside  will  eventually  mean 
more  to  the  nation  than  even  the  steel  rails  which  inter- 
weave its  cities. 

With  13,000  members  the  N.  E.  L.  A.  is  now  the  largest 


engineering  organization  of  the  world.  Eighteen  State 
associations  are  affiliated  with  it,  and  there  are  forty-five 
company  sections  embracing  gooo  central-.station  em- 
ployees. In  fact,  its  membership  includes  90  per  cent  of  the 
invested  capital  of  the  industry,  which  Mr.  Martin  placed  at 
$2,500,000,000  with  total  earnings  of  $450,000,000  per  year. 
The  association's  income  now  averages  $140,000  annually. 

Private  management  and  ownership  under  proper  regula- 
tion is  the  essential  principle  which  the  N.  E.  L.  A.  is 
pledged  to  support.  This  economic  principle  is  indeed  win- 
ling  out  as  shown  by  the  decrease  in  municipal  under- 
akings.  The  secretary  also  sketched  briefly  the  work  of  the 
issociation  committees,  publication  of  rate-research  bul- 
etins,  use  of  the  question-box  and  lecture  bureau,  co-opera- 
ion  of  the  public-policy  committee  with  other  national 
•odies,  formulation  of  resuscitation  rules,  and  the  associa- 
ion's  part  in  shaping  the  National  Electrical  Code  and  the 
orthcoming  electrolysis  rules.  The  labor  question  is  one 
'f  the  most  vital  and  intricate  problems  which  confront  the 
entral-station  industry,  but  to-day  central-station  com- 
'anies  are  absolutely  divided  on  the  "open-shop"  question, 
n  conclusion  the  speaker  read  from  "Crowds,"  a  recent 
sychological  study  which  has  attracted  much  attention,  the 
igh  tribute  therein  paid  to  the  work  of  President  Dunham, 


Election   of  Officers 

Officers  for  the  ensuing  year  were  elected  on  Saturday 
morning,  the  nominating  committee  having  been  made  up 
of  Messrs.  W.  R.  Collier,  Atlanta,  Ga.;  P.  M.  Miller,  Key 
West,  Fla.,  and  E.  A.  McCoy,  Columbia,  S.  C.  The  officers 
chosen  were:  President,  Mr.  T.  W.  Peters,  Columbus,  Ga. ; 
first  vice-president,  Mr.  J.  E.  Bingham,  Tampa,  Fla.;  sec- 
ond vice-president,  Mr.  C.  D.  Flanigan,  Athens,  Ga. ;  execu- 
tive committee — Messrs.  R.  L.  Lindsay,  Durham,  N.  C. ; 
G.  K.  Dustin,  Columbia,  S.  C. ;  E.  S.  Roberts,  Savannah, 
Ga. ;  H.  C.  Adams,  Jacksonville,  Fla.,  and  M.  Webb  Offutt, 
Birmingham,  Ala.  President-elect  Peters  then  appointed 
Mr.  A.  A.  Wilbur,  Columbus,  Ga.,  to  be  secretary-treasurer 
for  the  year,  also  naming  as  members  of  the  public-policy 
committee  Messrs.  P.  S.  Arkwright,  Atlanta,,  Ga. ;  M.  Webb 
OfTutt,  Birmingham,  Ala.,  and  Z.  V.  Taylor.  Mr.  W.  L. 
Southwell,  Macon,  Ga.,  was  appointed  chairman  of  the 
membership  and  finance  committee. 

Mr.  Thomas  W.  Peters,  president-elect  of  the  South- 
eastern Section  of  the  National  Electric  Light  Association, 
is  commercial  agent  for  the  Columbus  (Ga.)  Railroad 
Company.  He  was  born  at  Dublin,  Md.,  thirty-two  years 
ago  and  received  his  scholastic  training  at  St.  John's  Col- 
lege, Annapolis,  Md.,  and  at  Lehigh  University,  where  he 
took  special  courses  in  1904.  Mr.  Peters  entered  the  busi- 
ness world  in  the  employ  of  the  Viaduct  Manufacturing 
Company,  of  Baltimore.  Md.,  later  taking  up  operating 
work  with  the  Potomac  Electric  Company,  Washington, 
D.  C,  and  the  Philadelphia  Electric  Company,  Philadel- 
phia, Pa.  Later  he  joined  the  commercial  stafif  of  the  Con- 
solidated Gas  &  Electric  Company,  of  Baltimore,  Md.,  and 
six  years  ago  removed  to  Columbus,  Ga.,  to  become  asso- 
ciated with  one  of  the  Stone  &  Webster  properties,  where 
he  has  since  been  in  charge  of  commercial  work. 

A  detailed  report  of  the  technical  sessions  of  the  remain- 
ing two  days  of  the  convention  will  be  presented  in  a  later 
issue. 


Public  Service  Commission  News 
New  York  Commissions 

The  Public  Service  Commission,  Second  District,  has 
denied  the  application  of  the  Western  'Vermont  Power  & 
Light  Company  for  permission  and  approval  to  exercise  a 
franchise  granted  by  the  village  of  Granville,  Washington 
County,  to  supply  electricity  to  consumers  in  that  village. 
It  has  approved  the  application  of  the  Kanes  Falls  Electrfc 
Company  to  construct  a  transmission  line  from  its  gener- 
ating station  at  Kanes  Falls,  through  the  towns  of  Fori 
Ann  and  Granville  to  the  village  of  Granville. 
Ohio  Commission 

Attorney  General  Hogan  has  notified  the  Cincinnati  Gas 
&  Electric  Company  and  the  Union  Gas  &  Electric  Com- 
pany, lessee,  that  unless  the  orders  of  the  Public  Service 
Commission  in  extending  service  to  Delhi  and  Seyler  Park 
are  complied  with,  he  will  institute  suit  to  recover  penalties 
of  $1,000  a  day.  The  Cincinnati  Council  ordered  the  ex- 
tensions made  and  the  commission  sustained  the  order. 

Officers  of  the  village  of  Port  Clinton,  a  small  city  on 
Lake  Erie,  have  filed  a  complaint  with  the  commission 
against  the  Northwestern  Ohio  Railway  &  Power  Com- 
pany, in  which  it  is  stated  that  the  property  of  the  Port 
Clinton  Light  &  Power  Company  has  been  purchased  by 
the  Northwestern  Ohio  Railway  &  Power  Company  and  the 
real  estate  by  the  Lake  Shore  &  Michigan  Southern  Rail- 
road Company.  The  plant,  which  has  been  used  as  a  dis- 
tributing station  since  the  purchase,  is  now  being  dis- 
mantled. The  city  officials  claim  that,  under  the  franchise, 
the  municipality  has  an  option  on  the  plant  at  the  expiration 
of  the  francliise  and  that  the  sale  of  the  property  and  the 
removal  of  the  equipment   will   destroy   its  opportunity   of 


ELECTRICAL     WORLD 


Vol.  62,  No.  8 


Current  News  Notes 

License  Fee  on  Electric  Signs  in  Montreal. — Follow- 
ing the  passing  of  a  recent  by-law  a  license  fee  of  10  cents 
per  sq.  ft.  will  be  collected  annually  in  Montreal  on  all  elec- 
tric signs  in  that  city. 

*  •     * 

.\ew  Alloy  of  Platinum. — A  new  hard  alloy  of  plati- 
num is  said  to  have  been  produced  by  the  addition  of 
osniiunL  It  is  claimed  that  this  alloy,  which  contains  from 
0.5  to  10  per  cent  of  osmium,  has  physical  and  electrical 
properties  fully  equal  to  the  platinum  alloy  containing  a 
much    higher   percentage  of   iridium. 

*  *     * 

VVestinghouse  Relic  Burns. —  The  old  factory  of  the 
VVestinghouse  Electric  &  Manufacturing  Company  in  Pitts- 
burgh, where  George  Westinghouse's  inventions  were  first 
executed  on  a  substantial  scale,  was  destroyed  by  fire  on 
Aug.  9.  The  building  was  occupied  by  the  Nernst  Lamp 
Company,  the  Pittsburgh  Electrical  Specialties  Company 
and  a  printing  and  publishing  company. 

*  *     * 

Canadian  Officials  Recommend  Instruction  in  Re- 
suscitation TO  Railway  Employees. — The  Board  of  Rail- 
way Commissioners  for  Canada  has  issued  to  the  railways 
a  circular  calling  attention  to  the  advisability  of  warning 
employees  about  the  absolute  necessity  of  keeping  away 
from  all  electric  wires  and  also  to  the  advisability  of  em- 
ployees becoming  familiar  with  the  recently  revi.sed  rules 
for  resuscitation   from  apparent  death   from  electric  shock. 

*  *     * 

Wireless  Not  Yet  Feasible  for  Railroad  Use. — The 
superintendent  of  telegraph  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway,  who  has  been  investigating  the  practicability  of 
wireless  telegraph  for  railroad  purposes,  has  concluded  that 
for  the  present  the  expense  of  installation  and  maintenance 
is  too  heavy  and  that  the  ease  with  which  interference  is 
accomplished  also  militates  against  its  use  for  railroad  pur- 
poses. Until  these  troubles  are  overcome  the  railroads  will 
cling  to  dots  and  dashes  and  the  telephone  system. 

*  *     * 

Electrification  of  Berlins  Suhurhan  Railways 
Pkohable. — Prussia's  Minister  of  Public  Works  has  ex- 
pressed himself  in  favor  of  the  proposed  electrification  of 
the  Berlin  city  belt  and  suburban  railways.  The  traffic  has 
doubled  on  these  lines  within  the  last  twenty  years  and 
steam  traction  is  no  longer  adequate  to  handle  it.  Electric 
drive  would  give  practically  double  the  number  of  trains 
each  hour,  besides  securing  all  the  advantages  of  the  elec- 
tric system.  The  Prussian  Parliament  recently  voted  a 
credit  of  $5,000,000  for  carrying  on  preparatory  work  upon 
this  important  scheme. 

*  *     * 

.Automobiles  in  Perry  Victory  Celebration. — The 
plans  for  celebrating  (he  centenary  of  Commodore  Perry's 
Lake  Erie  victory  in  Chicago  on  Aug.  23  provide  for  a 
large  automobile  parade.  .A  number  of  prizes  and  trophies 
have  been  ofTered.  For  the  best  decorated  electric  pleasure 
car  the  first  prize  will  be  $100  and  the  second  prize  $75. 
Similar  prizes  will  be  offered  for  the  best  decorated  truck 
The  dealer  having  the  greatest  number  of  electric  cars  of 
one  make  in  the  parade  will  receive  a  trophy  valued  at  $85. 
and  to  the  dealer  having  the  greatest  number  of  electric 
pleasure  cars  of  one  make  in  the  parade  there  w-ill  be  given 
a  trophy  of  equal  value. 

*  *     * 

Electrical  Process  for  Purifying  Clay. — The  electrical 
process  for  purifying  clay  brought  to  the  notice  of  the 
English  Ceramic  Society  by  Dr.  W.  R.  Ormandy  depends 
upon  the  fact  that  clay  is  electro-negative,  while  its 
chief  impurities  are  electro-positive.  The  emulsified  clay 
is    partially    coagulated    by    adding    electrolytes    and    is 


further  purified' by  being  passed  through  a  vessel  with  elec- 
trodes having  a  difference  of  potential  between  them  of 
from  60  to  100  volts.  The  clay  substance,  with  as  little  as 
18  to  20  per  cent  of  water,  is  deposited  as  a  continuous 
blanket  4.5  ft.  wide  and  0.25  in.  thick.  liven  fine  particles 
are  removed,  and  the  solid  product  may  contain  as  much 
2S  99.5  per  cent  of  china  clay. 

*  *     * 

Glasgow  to  Send  Delegates  to  Study  Electrical 
Develop.ment  in  America. — The  Glasgow  City  Corpora- 
tion has  arranged  to  send  on  a  tour  to  this  country  Mr. 
W.  W.  Lachie,  the  engineer  of  the  electricity  department, 
together  with  the  convener  of  the  electricity  conuuittee,  for 
the  purpose  of  collecting  information  regarding  the  cost 
and  operation  of  the  largest  electrical  installations  of  this 
country.  The  deputation  will  visit  New  York  and  Chicago 
on  the  advice  of  Dr.  I-'erranti,  who  has  suggested  that 
the  Glasgow  City  Corporation  install  large  units  in  its  pro- 
posed new  generating  station  and  that  before  it  commits 
itself  to  definite  plans  it  should  ascertain  directly  the  best 
methods  followed  in  the  United  States,  where  the  work  of 
large  units  can  be  seen  to  best  advantage. 

*  *     * 

OcEA.N  TO  Ocean  Highway. — The  Lincoln  Highway 
Association,  formed  to  secure  the  establishment  of  an 
ocean-to-ocean  highway  as  a  memorial  to  Abraham  Lin- 
coln, has  established  headquarters  at  Detroit,  Mich.  The 
highway  is  to  cost  approximately  $10,000,000,  of  which 
$4,200,000  has  been  subscribed.  The  association  proposes 
to  co-operate  with  local  communities  in  procuring  the  estab- 
lishment of  the  highway  and  in  improving  and  recon- 
structing existing  highways  which  will  constitute  a  part  of 
the  route.  Several  states  along  the  line  are  said  already 
to  have  taken  steps  toward  the  construction  of  improved 
highways  from  east  to  west  to  connect  with  the  coast-to- 
coast  route,  and  it  has  even  been  suggested  that  the  high- 
way be  lighted  by  electricity.  Mr.  H.  B.  Joy  is  president 
of  the  association. 

*  *     * 

Control   of   Flood   Water   by   Reforestation    Imprac- 
ticable.— According  to  Colonel  C.  McD.  Townsend,  of  the 
United  States  Corps  of  Engineers,  it  is  generally  accepted 
that  the  leaves  falling  from  forest  trees  as  they  decay  form 
a  humus  which  has  a  large  capacity  for  absorbing  water. 
It  requires  from  twenty  to  fifty  years  to  produce  a  good 
forest  growth,  and  a  century  for  the  leaves  of  that  forest 
to  decay  in  sufficient  quantities  to  produce  the  humus  which 
will  be  satisfactory  as  an  absorbent  of  rainfall.    It  is  there- 
fore apparent  that  even  under  the  most  extravagant  claims  ' 
of   forestry  advocates  reforestation  as  a  means  of  reduc-  1 
ing  flood  heights  requires  the  conversion  of  too  much  farm-  1 
ing  land  into  a  wilderness  to  be  practicable.     The  waste  j 
land  that  can  profitably  be  converted  into  forest  reserva-  | 
tions  is  too  limited  in  area  to  produce  an  appreciable  effect  1 
on  floods. 

*  *     * 

Hydroelectric  Possibility  on  the  Columbia  River.— 
At  a  total  cost  of  about  $23,000,000,  it  is  claimed  that  »  ' 
large  hydroelectric  development  can  be  located  at  Big  ^ 
Eddy,  on  the  Columbia  River,  a  few  miles  above  The 
Dalles,  Ore.  The  gorge  at  this  point  is  of  such  a  character 
that  little  work  will  be  required  to  impound  sufficient  water  1 
to  develop  300.000  hp.  The  river  can  be  entirely  closed  by 
the  construction  of  a  dam  300  ft.  long  and  180  ft.  above  its 
foundations  and  the  construction  of  a  canal  300  ft.  wide, 
20  ft.  deep  and  1.5  miles  in  length.  The  head  of  water  at 
low  tide  would  be  -Ji  ft.  and  at  high  tide  42  ft.,  the  mean 
flow  of  the  river  throughout  the  year  being  235,000  cu.  ft- 
per  second.  -At  the  present  time  the  section  of  the  coun- 
try in  which  this  plant  would  be  located  is  plentifully  sup- 
plied with  electrical  energy,  so  that,  ignoring  entirely  the 
difficulty  of  raising  the  $23,000,000,  the  possibility  of  such 
a  development  is  rathit  remote. 
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Combination  Railway,  Electric  and  Ice-Making  Plant 


Turbines  displace  engines  in  reconstructed  station  of  the  Newport  News 
&  Old  Point  Railway  &  Electric  Company  at  Hampton,  Va.— Re- 
arrangement of    auxiliaries  and  economies  effected.     By  A.  R.  Smith 


JUDGING  from  the  condition  of  many  small  steam-elec- 
tric power  plants,  it  is  obvious  that  too  little  attention 
is  given  to  possible  improvements  which  would  re- 
duce the  operating  costs  and  improve  the  service.  Fre- 
quently the  obsolete  equipment  is  kept  in  operation  at  an 
enormous  expense  and  with  such  poor  service  as  not  only  to 
make  it  impracticable  to  secure  new  business  but  often  to  re- 
sult in  a  loss  of  existing  trade,  in  most  communities  the 
lighting  business  has  increased  steadily,  aside  from  the 
efforts  of  the  lighting  company  to  increase  the  output,  and 
many  cases  have  come  to  the  writer's  attention  where  the 
lighting  and  motor  load  has  increased  at  the  rate  of  10  per 
cent  a  year.  .-V  careful  study  of  the  loss  of  business  or  the 
failure  to  secure  new  business  should  be  made  to  determine 
the  real  cause,  and  the  trouble  will  frequently  be  found  in 
the  power  house. 

Intended  improvements  and  extensions  are  cnuniiunly 
made  to  old  power  stations  without  obtaining  the  results 
expected.  This  is  due  to  the  lack  of  proper  engineering 
advice.  In  many  cases  such  improvements  and  extensions 
have  really  been  a  detriment  to  changes  made  necessary  at 
a  later  date.     It  is  true  that  no  one  can  foresee  the  future 


of  any  power  house,  and  therefore  no  one  should  define  a 
limit  and  thereb)   restrict  the  possibilities  of  future  growth. 

OPERATING    COST    RECORDS 

The  absence  of  detailed  operating  cost  records  or  the  con- 
fusion of  such  records  with  the  cost  of  operating  other 
branches  of  the  business  is  largely  responsible  for  many 
mistakes  which  have  been  made  on  extensions  and  improve- 
ments. If  the  proper  operating  cost  records  are  kept,  it  is  a 
comparatively  simple  matter  to  ascertain  if  certain  improve- 
ments are  economical  or  if  the  fault  lies  in  the  operation 
of  the  station.  There  are  certain  salient  factors  that  enter 
into  the  operating  cost  which  should  preferably  be  kept 
month  by  month  in  the  form  of  a  curve  to  illustrate  any  in- 
crease in  cost  or  decrease  in  output,  as  follows: 


Heat   units  per  pound   coal. 
Cost   of  coal  per  ton   delivereti. 
Net   pounds  steam   generated. 
Load   factor  of  boilers. 
Temperature  of  feed  water. 
Cost  of  city  water  used. 
Pounds  steam  per  pound  coal. 
Cost   of  steam    per    1000   pounds 
Vacuum. 


Load-factor    (monthly). 
Pounds  coal  per  net  kilowatt-hour. 
Cost    per    net    kilowatt-hour     (ex- 
cluding repairs). 
Total   cost  per  net  kilowatt-hotir. 
Repairs  to  boilers. 
Repairs  to  prime 
Repairs  to  piping, 
nther    repairs. 
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Wlu'ii  making  extensions  to  an  existing  plant  great  care 
sliould  be  exercised  in  arranging  the  new  apparatus  to  per- 
mit of  still  further  enlargements  and  replacements,  thus  di- 
recting the  growth  of  the  plant  along  broad  an<l  wcll-dcfincd 
lines.  This  advice  will  be  ajiiireciated  by  those  who  have 
observed  the  growth  of  many  plants  which  have  expanded 
far  beyond  the  management's  expectations  and  where  this 
has  resulted  in  a  conglomerate  mass  of  machinery  difficult 
tn  operate  and  repair  and  unreliable  in  service 

POWER-llOUSE  RECONSTRUCTION 

One  of  the  most  striking  examples  of  remodeling  an  old 
power  house  will  be  found  in  the  improvements  made  in  the 
generating  station  of  the  Newport  News  &  Old  Point  Rail- 
way &  Electric  Company  of  Hampton,  Va..  under  the  man- 
agement of  Allen  &  Peck,  Inc.,  of  Syracuse,  .V.  Y.  F^efer- 
ence  to  Figs.  3  and  4  will  show  changes  made  in  the  gen- 
erating room  while  the  system  was  kept  in  continuous  oper- 
ation without  outside  assistance.  The  writer  does  not 
purpose  to  give  a  lengthy  description  of  the  work  but  to 
enumerate  some  of  the  interesting  features  and  record  the 
equipment  for  reference.  Before  the  change  the  equipment 
was  as  follows : 


;irea  of  four  times  the  area  of  the  intake  tunnel.     New  con- 
crete intake  and  discharge  tunnels  4  ft.  wide  and  8  ft.  deep 


lO.OOOvolt,  tlireephase  vertical  Curtis  turbine. 

3450-voIt  monocytic  cross-compound  Mcintosh  &  Seymour 


34S0-T 


monocytic    tandem-compound    Rice    &    Sargent 


One   ISOOkw. 

One     7S0-kw. 
engine  set. 

Two    300-l<w. 
engine  sets. 

One  500-ltw,  SOO-volt  direct-current  cross-compound  St.  Louis  engine  set. 

One  325-lcw,  SOO-volt  direct-current  tandem-compound  Rice  &  Sargent 
engine  set,  together  with  miscellaneous  exciters,  condensers,  transformers, 
switchboards,  etc. 

All  of  this  equipment  with  the  exception  of  the  turbine  was 
disposed  of  as  junk,  and  the  engine  foundations,  which  con- 
sisted of  brick  laid  in  cement,  were  completely  removed. 
The  vertical  turbine-generator  was  rewound  for  3450  volts 
at  1800  kw  and  two  new  2000-kw,  3600-r.p.m.  horizontal 
Curtis  turbines  were  installed,  making  an  aggregate  ca- 
pacity of  5800  kw,  with  space  for  a  5000-kw  unit,  as  against 
a  previous  maximum  capacity  of  3675  kw. 

The  power-house  equipment  now  consists  of : 

Six   250hp  Babcoclc  &  Wilcox  boilers  with   Murphy  stokers. 

Two  400-hp  liabcock  &  Wilcox  boilers  with  Murphy  stokers 

One   570-hp   Heine   boiler   with   stationary   grates. 

One  coal-handling  equipment,  Exeter  Machine  Works. 

*-)ne   ''Brownhoist"    10-ton    steam   locomotive  crane. 

Two  General  Electric  2000-kw,  3-450-volt,  60-cycle,  3600-r.p.m.  horizontal 
turbo-generators. 

One  General  Electric  1800  kw.  3450-volt.  60-cycle.  900-r.p.m.  vertical 
turbo-generator. 

Two  C.   H.   Wheeler   6000-sq.   ft.   surface-condenser  equipments. 

One   C.    H.    Wheeler  surface-condenser   equipment. 

One   Cochrane   300hp  open-feed-water   heater. 

Two   Atberger    185-gal.   per   minute   turbine-driven   boiler-feed   pumps. 

Three  General  Electric  750-kw,  3450/10,000-volt,  single-phase  oil-cooled 
transformers. 

Six  General  Electric  165.kw.  3450/430-volt,  single-phase  oil-cooled  trans 
formers. 

Two  General   Electric  500  kw,  720-i 

One  General  Electric  switchboard. 

Piping  furnished   and   installed   by    the    Best   Manufacturing   Company. 

Many  of  the  frequent  and  continued  interruptions  of  ser- 
vice were  attributed  to  the  loss  of  circulating  water  during 
low  tides.  As  a  matter  of  fact,  the  real  trouble  was  poorly 
constructed  intakes  and  long  suction  lines.  The  intakes 
were  of  wood  of  insufficient  depth  and  provided  with  fixed 
screens  which  could  not  be  removed  for  cleaning.  One  suc- 
tion line  was  over  300  ft.  long  and  the  other  approximately 
200  ft.  long  with  a  vertical  lift  of  8  ft.  to  the  pump  floor. 
At  times  four  hours  have  been  consumed  in  regaining  the 
suction  by  means  of  the  vacuum  pump.  During  the  process 
of  reconstruction  a  leak  developed  at  a  joint,  previously  re- 
paired, in  the  300-ft  line,  and  it  was  sealed  with  water  by 
building  a  temporary  well  around  the  defective  joint  until 
the  old  line  was  abandoned.  Trouble  from  this  source  has 
now  been  eliminated  by  the  construction  of  a  concrete  in- 
take, the  bottom  of  which  is  5  ft.  below  extreme  low  tide 
and  which  has  double  removable  screens  having  an  effective 


six-phase  converters. 
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FIG.     2 PLAN     OF     RECONSTRUCTED    GENERATOR     ROOM 

were  constructed  to  carry  the  water  by  gravity  to  point' 
directly  under  the  circlilating  pumps.     .\t  extreme  low  tidf 
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the  tunnels  will  contain  4   ft.  of   water,   which   permits  of      and  barnacles.     Th,s  has  been  remedied  by  mstalhna   i-.n 

s df co^mtn^o ^tz^:r'^'" °^ ■^^^^•'" -' -''  ^u^z'^- r  °i ""- r^^ ^^^ -°-^"'^  ^"- 

Liiities  tor  Hushing  the  condensers  by  reversmg  the  flow  of 


FIG.   3-GENER.XTOR   ROOM    OF    NEWPORT    NEWS   &   OLD   POINT   RAILWAY  &  ELECTRIC   COMPANY   BEFORE   THE   CHANGE 


FIG.    4-GENERATOR    ROOM    OF    NEWPORT    NEWS    &    OLD    POINT    RAILWAY   &  ELECTRIC   COMPANY    AFTER   THE   CHANGE 

^XSni'^TLl  '™"^''k  "'''^-  f  fl  "'"^  ''^"'P'"'"*  ""^      circulating  water  through  them.    A  still  further  precaution 
c'oggmg  of  condenser  tubes  with  floatmg  material,  fish      against  loss  of  circulating  water  in  case  of  the  combination 
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of  a  severe  westerly  wind  and  low  tide,  which  has  a  ten- 
dency to  empty  the  creek,  was  to  install  42-in.  valves  be- 
tween the  turbines  and  condensers  to  permit  of  non-con- 
densing operation. 

The  old  piping  was  typical  of  that  installed  in  engine  sta- 
tions of  that  period,  (about  1900),  having  many  runs  in 
iliiplicate  and  a  double  steam  header  in  a  most  inaccessible 


position  back  of  and  above  the  boilers.  Ihe  losses 
due  to  leaks  in  steam  piping  just  previous  to  placing  the 
new'  piping  in  service  required  the  operation  of  an  addi- 
tional 250-hp  boiler.  The  new  steam  header  has  been  erected 
in  the  turbine  room,  together  with  a  steel  gallery,  where 
every  valve  and  fitting  is  readily  accessible  and  may  be 
repaired  without  any  discomfort.  All  the  main  steam  piping 
is  made  up  of  cast-steel  fittings  and  Van  Stone  joints,  so 
there  will  be  no  changes  necessary  when  the  superheaters 
are  added  to  the  boilers.  The  boiler-feed  piping  is  of  stand- 
ard-weight brass  pipe  with  cast-iron  fittings.  It  will  be 
noted  from  Fig.  1  that  that  portion  of  the  turbine  room 
near  the  boiler-room  wall  is  entirely  open  down  to  the  base- 
ment floor,  which  insures  good  ventilation  and  light,  acces- 
sibility to  all  piping  and  auxiliaries,  and  keeps  all  nioviui; 
apparatus  under  direct  supervision  of  the  engineer. 

The  old  plunger  boiler-feed  pumps  which  were  formerly 
in  the  boiler-room  basement  were  discarded  and  replaced 
by  two  turbine-driven  centrifugal  feed  pumps  in  the  turbint- 
room.  The  boiler  room  is  now  devoid  of  moving  machint-- 
except  for  the  stoker  engines.  These  pumps  were  installed 
without  regulators  of  any  kind,  as  it  was  found  that  w  ithout 
any  boilers  feeding  the  pressure  increased  only  5  per  cent. 
Of  course,  care  should  be  taken  to  avoid  this  condition,  as 
the  churning  of  the  water  in  the  pump  casing  will  raise  the 
temperature  to  a  dangerous  limit.  It  was  interesting  to 
note  the  steady  pressure  of  the  rotary  pump  as  against  the 
fluctuations  produced  by  the  plunger  pumps.  The  steam 
drums  of  the  40-hp  boilers  were  considerably  higher  than 
on  the  250-hp  boilers,  and  it  was  frequently  necessary  tn 
change  the  speed  of  the  plunger  pumps  to  apportion  prop- 
erly the  feed  to  the  two  sizes  of  boilers.  With  the  new- 
pumps  this  is  accomplished  perfectly  by  the  throttling  of 
the  feed  valves. 

As  there  is  no  fresh  water  available  except  the  city  sup- 
ply, and  as  it  is  very  desirable  to  utilize  all  water  heated 
above  the  temperature  of  the  supply,  the  city  water  used 
for  turbine-bearing  cooling,  pump  thrust-bearings  and 
vacuum  sealing  is  collected  in  a  tank  above  the  open  heater 
and  fed  to  the  heater  as  make-up  water.  City  water  is 
automatically  fed  into  this  tank  in  case  of  deficiency. 

The  floor  supporting  the  boilers  consisted  of  steel  resting 
on  steel  columns  and  arched  between   I-beams  with  brick 


and  concrete,  leaving  the  bottom  flanges  of  the  floor 
beams  and  the  main  girders  exposed  to  the  corrosive  action 
of  moisture  and  fumes  from  the  ashes.  Many  of  the  beams 
were  set  in  pairs  and  the  presence  of  the  arches  at  the  side 
precluded  the  use  of  protecting  paint.  The  .steel  had  de- 
teriorated to  such  an  extent  that  in  some  instances  the 
beams  sagged  1  in.  at  the  center.  \^'hat  really  sustained 
ilie  weight  of  the  boilers  was  diflicult  to  ascertain.  Xew 
steel  beams  were  placed  under  the  old  ones  and  the  girders 
.Mul  columns  were  incased  in  concrete  with  reinforcing  rods 
10  form  arches.  The  new  ash  hoppers,  which  are  of  ^-in. 
sheet  steel,  are  bolted  in  place  to  permanent  angles  protected 
by  concrete  so  that  they  may  be  easily  replaced.  The  folly 
of  not  protecting  boiler-room  steelwork  with  concrete,  or  at 
least  eliminating  all  vapors  and  leaks,  was  very  forcibly  il- 
lustrated in  this  station. 

To  preserve  the  boiler  blow-off  water  and  to  furnjsh  a 
storage  in  event  of  the  failure  of  the  city  water  supply,  a 
concrete  tank  40  ft.  long,  1 1  ft.  wide  and  4  ft.  high  was  con- 
structed just  to  the  rear  of  the  boiler  room.  The  tank  is 
divided  at  the  center  by  a  charcoal  filter.  The  one  com- 
partment forms  a  receptacle  for  the  blow-ofY  and  is  provided 
with  a  stack  vent  bafiied  with  perforated  sheet  iron.  The 
blow-off  water  then  passes  through  the  filter  to  the  other 
compartment  and  thence  by  gravity  back  to  the  station, 
where  it  is  pumped  into  the  heater.  This  tank  also  acts  as 
an  equalizer  to  prevent  the  overflow  of  condensate  during 
load  fluctuations  wlun  the  boiler  feed  is  less  than  the  con- 
densate supply. 

COAL    AN'IJ    ASH-HA.\I)1.ING    EQUIPMENT 

Coal  is  supplied  by  500-ton  barges. at  the  dock.  The  old 
coal-handling  equipment  had  a  capacity  of  10  tons  an  hour 
and  required  the  services  of  six  men.  It  had  no  outside 
storage  facilities  and  little  reclaimable  bunker  capacity.  The 
new  coal-handling  ccjuipmcnt  has  a  capacity  of  50  tons  an 
hour  and  can  be  operated  by  one  man  except  for  the  trim- 
ming of  the  barges.  Coal  is  delivered  to  the  crusher  and 
scales  by  a  "Brownhoist"  lo-ton  steam  locomotive  crane, 
thence  to  an  outside  500-ton  steel  suspended  bunker  by  a 
belt  conveyor.  Coal  is  delivered  to  the  boilers  by  an  elec- 
tricrillx    operated   2-ton   weigh   larrv.   which    runs   .m   tracks 
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over  the  Murphy  stoker  and  under  the  bunker.  By  way  oi 
explanation,  it  should  be  stated  that  there  w-as  not  sufficient 
space  in  the  boiler  room  to  erect  an  overhead  bunker.  An 
outside  storage  of  2000  tons  of  coal  is  available. 

The  ashes  were  previously  removed  by  push-cars  and  a 
hand  elevator,  the  ashes  being  handled  five  times  before  de- 
livery to  the  track  as  ballast.     Now  a  standard-gage  trac' 
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is  carried  in  the  basement  under  the  ash  hopper  and  the 
ashes  are  removed  in  a  single  handling.. 

AIR   SUPPLY 

The  air  supply  and  discharge  for  the  turbines  is  taken 
:are  of  by  two  parallel  air  chambers  9  ft.  high  and  4  ft. 
,vide  running  longitudinally  and  separating  completely  the 
electrical  equipment  in  the  basement  from  the  steam  au.x- 
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lianes.  Dampers  in  the  intake  10  each  turbnic  make  pos- 
ible  the  correct  apportionment  of  air  to  each  unit.  The 
hscharge  of  the  air  outside  the  building  materially  re- 
uces  the  noise.  Space  has  been  reserved  for  the  installa- 
ion  of  an  air  washer  at  some  future  date. 

'  METERING   STEAM    .^ND    ELECTRICITY 

Particular  attention  has  been  given  to  the  metering  of  all 
team  and  electric  energy,  to  facilitate  the  proper  allocation 
f  expenditures.     The  steam  and  water-flow  meters  are  of 
General  Electric  manufacture. 
The  water  and  electricity  are  metered  as  follows: 
Total   Water  to   Boiler. — Steam   to   each   turbine ;    steam 
)  ice  plant;  steam  to  auxiliaries  (that  part  chargeable  to 
.le  boiler  room  is  estimated). 
Electric    Energy    Generated    by    Each     Turbine. — Rail- 
ay  service;  commercial  light  and  motor  load;   municipal 
^hting;     turbine-room     lighting;     turbine-room     motors; 
)iler-room   lighting;   boiler-room    motors;    ice-plant    light- 
g;  ice-plant  motors. 

SUBST.\TI0N 

The  substaition  at  Newport  News  is  a  new  fireprool 
ructure  containing  two  rooms,  one  for  the  transformers 
id  the  other  for  the  switchboard  and  converters.  Auto- 
atic  fire-doors  cover  the  connecting  opening  The  ar- 
ngement  is  simple,  with  oil  switches  in  concrete  cells  and 
)en  high-tension  wiring.  The  cost  of  the  building  was  1 1 
nts  per  cubic  foot  of  content ;  if  it  had  been  used  exclu- 
l^ely  for  railway  service  it  would  have  cost  $2.25  per  kw, 
eluding  plumbing. 

'The  only  unusual  feature  of  the  substation  is  the  ventila- 
>n  of  the  transformer  room.  Besides  the  usual  number  of 
ndows  twelve  cast-iron  louver  panels  were  placed  in  the 
tside  wall  down  near  the  base  of  the  transformers  and 
ree  24-in.  metal  ventilators  were  placed  in  the  roof.  No 
ovision  is  made  for  shutting  off  the  ventilation,  thereby 
furing  sufficient  fresh  air  in  all  kinds  of  weather. 

1,  ICE  PLANT 

fThe  Hampton  ice  plant,  which  is  adjacent  to  the  power 
I'jUse  described  in  the  foregoing,  had  a  rated  capacity  of 
p  tons  of  ice  and  contained  two  ammonia  compressors. 
te  a  40-ton  14-in.  by  2S-in.  tandem  compound-condensing 
lick  machine,  and  the  other  a  60-ton  i6-in.  by  24-in.  tan- 
dn  compound-condensing  York  machine.  The  40-ton 
f  ezing  tank  had  fallen  into  disuse,  and,  owing  to  inade- 
qite  auxiliaries,  both  compressors  were  operated  on  the 


60-ton  tank  during  hot  weather  without  getting  full  capacity. 

The  plant  has  now  been  completely  overhauled,  and  recent 
records  show  that  with  an  outside  temperature  of  100  deg. 
in  the  shade  a  regular  output  of  105  tons  of  ice  per  day  can 
be  maintained  aside  from  the  refrigeration  of  storage 
rooms,  estimated  as  equivalent  to  3  tons  or  4  tons  of  ice 
production. 

The  Shipley  type  of  atmospheric  ammonia  condensers 
were  constructed  out  of  the  old  atmospheric  condenser  of 


TABLE 

I- 

-PRESSURES 

AND 

TEMPERATURES 

OF   CONDENSERS 

Item 

j 

60-Ton 

40-Ton 

Head  pressure,  lb 

Back  pressure,  lb .  - ,  . 

Output,  ice.  tons 

Incoming  water,  deg.  Fahr 
Outgoing  water,  deg,  Fahr, 
Air  temperature,  deg.  Fahr 


the  40-ton  equipment  by  purchasing  ejectors  and  sprinkling 
troughs.  The  stands  are  20  ft.  long  and  are  made  up  of 
2-in.  pipes  twelve  pipes  high.  Seven  stands  were  erected 
for  the  60-ton  and  five  stands  for  the  40-ton  compressor. 
Each  stand  takes  approximately  60  gal.  of  water  per  niin- 

TABLE   II TEMPERATURE  OF  COOLERS 


Incoming  Wort,  deg.  Fahr. 

Outgoing  Wort.  deg.  Fahr 

Incoming  cooling  water,  deg.  Fahr 
Outgoing  cooling  water,  deg.  Fahr. 


ute,   and   on  the  warmest  day   recorded  the  temperatures 
and  pressures  were  as  shown  in  Table  L 

The  Wort  coolers  are  of  similar  construction  to  the  con- 
densers, but  are  made  of  standard-weight  galvanized-ircn 
pipe  and  consist  of  three  stands  for  the  40-ton  equipment. 
These  are  supplied  from  the  same  water  and  pumps  as  ihe 
condensers,  hut  use  only  30  gal.  per  minute  per  stand.     Table 


Fir,.   8 — NEW   ('o.\i.-ii.\.\'i)i.iNf;    equipment 

II   shows  the  temperatures  with  an  outdoor  temperature  of 
too  deg.  Fahr. 

The  40-ton  freezing  tank,  containing  12,880  ft.  of  ij/.i-m. 
pipe  and  596  300-lb.  cans,  which  was  formerly  operated  on 
the  dry-gas  system,  has  been  changed  to  a  wet-gas  system 
by  installing  a  30-in.  by  8-ft.  accumulator  set  down  in  the 
tank.     A  6-in.  air  space  underneath  the  tank  was  filled  v,'ith 
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fine  regranulateci  cork  by  blowing  it  in  with  compressed  air 
and  thoroughly  sealing  it  with  waterproof  paper  and  hard 
pine.  The  sides,  which  were  formerly  of  wood  and  were 
badly  decayed,  were  replaced  by  walls  of  hollow  tiles  and  8 
in.  of  regranulated  cork. 

The  60-ton  freezing  tank,  containing  12.036  ft.  of  i'4-in. 
pipe  and  720  300-lb.  cans  arranged  for  the  flooded  .sy.stem. 
was  changed  to  a  wet-gas  system  by  the  aikliticn  of  two  20- 
in.  by  8-ft.  accumulators.  The  bottom  of  this  tank  is  in- 
sulated with  cinders,  to  change  which  would  necessitate 
raising  the  tank,  an  operation  that  hardly  seemed  justifiable. 
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FIG.    9 SECTION    SHOWING    AUXILIARIES    AND    BUS    COMPART- 
MENTS 

New  handling  rooms  of  450  sq.  ft.  and  750  sq.  ft.  were 
devised  for  the  40-ton  and  60-ton  tanks  respectively,  and 
these,  together  with  two  storage  rooms  of  6S0  tons  capacity, 
are  refrigerated  by  direct  expansion. 

All  old  piping  was  replaced  or  re-erected,  all  scr-jw  joints 
on  anuiionia  piping  being  well  soldered.  The  ammonia  ccn- 
denser  headers  in  the  freezing  tanks  are  made  continuous 
with  welded  nipples. 

The  Wort  storage  tanks  are  coded  by  direct  expansion 
and  not  by  passing  the  return  gas  from  the  freezin.j  tanks 
through  the  coils.  Each  tank  contains  300  ft.  of  2-in.  pipe, 
and  the  water  leaves  these  tanks  at  40  deg.  Fahr.  for  the 
freezing  cans. 

Electric  Service  in  Connection  with  the  Cape  Cod 
Canal 

In  the  progress  toward  completion  of  the  Cape  Cod 
Canal,  in  Massachusetts,  connecting  Buzzards  Bay  with 
Cape  Cod  Bay  and  planned  to  establish  a  shorter  water 
route  between  Boston  and  New  York,  electricity  is  per- 
forming valuable  service.  Although  this  is  one  of  the 
oldest  engineering  projects  in  the  country  in  point  of  its 
early  conception  and  investigation,  it  is  only  within  the 
last  four  years  that  construction  has  been  carried  forward 
continuously  in  a  comprehensive  and  successful  manner, 
under  the  financial  backing  of  Mr.  August  Belmont,  of 
New  York  City. 

The  idea  of  a  canal  was  conceived  soon  after  the  landing 
of  the  Pilgrims  at  Plymouth,  Mass.,  early  in  the  seven- 
teenth century.  Surveys  and  governmental  reports  were 
features  of  the  later  history  of  the  Bay  State,  and  con- 
struction was  undertaken  in  a  haphazard  way  at  various 
times  but  without  making  much  headway.  It  is  interest- 
ing to  note  that  as  far  back  as  1883  on  one  of  the  many 
attempts  to  carry  the  enterprise  ahead  night  work  was 
done  with  the  aid  of  electric  lighting.  The  actual  start 
of  the  present  work,  which  is  to  be  completed  in  1914. 
under  the  engineering  direction  of  Mr.  William  Barclay 
Parsons,  of  New  York,  followed  no  less  than  forty  years 
of  failures  to  build  the  canal. 

The  value  of  the  new  waterway  to  Eastern  coastwise 
shipping  cannot  easily  be  exaggerated,  as  the  annual  toll  in 
lives  and  property  through  shipwrecks  occurring  on  the 
outer  coast  of  Cape  Cod  and  the  loss  in  time  by  vessels 
being  obliged  to  delay  their  passage  around  the  storm-swept 
headlands  crowned  by  Highland  Light  have  been  heavy 
burdens  for  many  years.     Upward  of  500,000  passengers 


and  25,oocj,ooo  tons  in  vessels  and  cargoes  yearly  round  the 
cape,  and  the  canal  will  not  only  shorten  the  distance 
between  Boston  and  New  York  by  66  miles  but  will  also 
save  a  great  deal  of  time  in  rough  weather. 

The  canal  is  about  8  miles  long,  extending  from   Buz- 
zards Bay,  in  the  town  of  Bourne,  to  an  outlet  in  Cape  Cod 


FIG.    I METER,   SWITCH    AND   FUSE    HOUSE 


Bay  in  the  town  of  Sandwich,  following  the  general  course 
of  the  Monument  River.  The  minimum  width  of  the  bottom 
is  100  ft.  and  it  has  a  depth  of  25  ft.  below  mean  low- 
water.  The  first  part  of  the  work  was  done  by  sand  suc- 
tion dredges,  but  as  the  contractor  encountered  stone? 
and  boulders  in  the  later  portions  toward  Sandwich,  it 
became  necessary  to  employ  steam  shovels.  There  at  once 
arose  a  demand  for  pumping  service  between  two  tem- 
porary dams  which  had  been  built  to  discharge  the  Monu- 
ment River  into  Cape  Cod  Bay,  and  this  service  is  being. 
furnished  by  the  Buzzards  Bay  Electric  Company  from  its 
Falmouth  generating  station.  Two  highway  bridges  and  a 
railroad  bridge  also  cross  the  route  of  the  canal,  and  thes« 
are  electrically  operated  by  energy  at  present  supplied  b) 
the  New  Bedford  &  Onset  Street  Railway  Company.  Wher 
the  canal  is  completed  it  is  probable  that  all  this  servict 
will  be  handled  by  the  Buzzards  Bay  company,  and  it  i: 
also  planned  to  light  the  entire  route  of  the  canal  by  40-ci 
series  tungsten  lamps  installed  in  pairs  on  opposite  side 
of  the  waterway  and  longitudinally  400  ft.  apart,  to  guid 
passing  vessels  through  the  artificial  channel. 

Energy  is  brought  from  the  Falmouth  station  by  a  tern 
porary  6000-volt  transmission  line  with  grounded  neutra 
which  will  ultimately  be  rebuilt  on  another  location  fo 
33,000-volt  three-phase  service.    The  present  line  is  carrie 


FIG.    2 — MOTOR-DRIVEN    PUMPING    INSTALLATION 

into  a  home-made  meter,  switch  and  fuse  house  shown 
Fig.  I.  The  house  is  Syi  ft.  long  and  5  ft.  wide  and 
carried  3  ft.  above  the  ground,  with  drip  loops  and  t; 
paper  walls.  The  connections  are  made  on  the  outsi 
of  two  sets  of  strain  insulators  installed  between  adjact 
poles.    At  Bourne  the  pressure  is  reduced  to  2300  volts  i 


ELECTRICAL    WORLD 


ifornier  station  illustrated  in  Fig.  4,  this  installation 
isting  of  three  loo-kva,  60-cycle,  oil-cooled  transform- 
loused  in  a  temporary  19-ft.  by  9-ft.  by  il-ft.  wooden 
k  with  asbestos  paper  roofing,  the  house  being  built 
slatted  sides  to  facilitate  ventilation.  At  this  point 
uiection  is  made  with  the  2300-volt  lines  of  the  Marion 
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STATION 


Company,  providing  an   alternative  means  of  energy 
ly  in  emergencies. 

le  canal  electric  service  is  provided  by  a  three-phase 
4  copper  line  paralleling  the  route  of  the  channel  as 
'n  in  Fig.  3  and  located  beside  the  railroad  right-of- 
'  used  by  the  contractors  on  the  job.  The  poles  are 
'.  in  length  and  are  installed  125  ft.  apart.  About  2 
,  from  Bourne  a  loo-hp  pumping  installation,  illus- 
i  in  Fig.  2,  is  in  service  twenty-four  hours  per  day, 
utering  the  westerly  end  of  the  canal  channel  behind 
iiporary  dam.  Two  50-hp,  440-volt  motors  are  in  ser- 
1  each  being  directly  connected  to  a  12-in.  centrifugal 
i:  which  discharges  the  water  from  the  channel  loca- 
rinto  the  Monument  River  to  maintain  clear  working 
itions  for  the  steam  shovels.  All  the  pumps  on  the 
1'  are  directly  coupled  to  their  respective  motors.  Three 
t»ior  transformers  of  loo-kw  rating  are  installed  for 
if.bove  pumping  equipment,  with  a  No.  6  secondary 
c  t  from  the  transformers  to  the  pump  house. 
Vir  the  easterly  end  of  the  canal  section  now  inclosed 
;Jdam  is  an  installation  of  four  centrifugal  pumps,  two 
n  of  the  6-in.  size  and  driven  by  lo-hp  motors,  and 
!  ihers  12-in.  pumps  driven  by  50-hp  motors.     All  the 


pletion  of  the  work.  The  river  was  diverted  in  its  course 
some  months  ago  to  enable  the  steam-shovel  work  to  be 
carried  on  successfully.  The  heads  are  low,  varying  from 
25  ft.  to  30  ft.  General  Electric  and  Westinghouse  motors 
are  used,  the  pumps  being  chiefly  of  Jeanesville  or  Law- 
rence make.     Two   lyi-'m.  centrifugal  pumps  are  also  in 


FIG.   6 MOTOR-DRIVEN    BRIDGE  AT   BUZZARDS   BAY 

service,  each  driven  by  a  2-hp  motor.  They  supply  water 
to  feed  tanks  from  which  the  boilers  of  the  contractor's 
small  locomotives  are  replenished,  and  the  motors  are  pro- 
vided with  automatic  float  switches  governed  by  the  height 
of  water  in  the  feed  tanks. 

The  railroad  bridge  at  Buzzards  Bay  is  a  double-track 
structure  of  the  Strauss  trunnion  bascule  type  and  carries  the 
main  line  of  the  New  York,  New  Haven  &  Hartford  Rail- 
road on  the  Boston-Provincetown  route.  Its  span  is  160  ft. 
and  it  is  operated  by  two  65-hp  General  Electric  direct- 
current  motors  designed  to  make  440  r.p.m.  on  a  550-volt 
circuit.  The  bridge  is  also  provided  with  a  3-hp  locking 
motor  and  an  electric  locking  mechanism  controlled  from 
a  signal  tower  at  the  Buzzards  Bay  station,  about  600  ft. 
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Jtcji  are  of  the  induction  type  and  are  operated  about 
ttei  hours  per  day.  The  transformer  equipment  pro- 
jechere  includes  six  units  of  150-kw  total  rating  and 
2  S:ondary  distribution  is  at  440  volts.  At  this  portion 
thcanal  the  water  is  also  discharged  into  the  Monument 
ve:and  thence  into  Cape   Cod   Bay,   pending  the  com- 


FIG.    7 MOTOR-DRIVEN    ROLLER-LIFT    BRIDGE 

north  of  the  bridge.  The  operating  cabin  from  which  the 
bridge  motions  are  immediately  governed  is  at  the  side 
of  the  bridge  and  contains  a  main  switchboard,  with  am- 
meter, voltmeter,  fuses  and  controllers,  meter  and  pilot- 
light  equipment,  the  latter  showing  the  position  of  the 
bridge  and  its  lock  at  all  times. 
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l-lach  of  the  highway  bridges  is  of  the  Scherzer  rolling- 
lift  type,  lOo  ft.  lung,  with  a  30-ft.  roadway  and  a  6- ft.  side- 
walk, and  is  driven  by  two  ^5-hp,  550-volt  direct-current 
railway  type  motors.  Each  motor  is  provided  with  two  elec- 
trically operated  brakes  and  a  hand  brake.  On  each  end  of 
each  highway  bridge  is  a  safety  gate  operated  by  a  2-hp 
motor  through  a  worm  and  gear  drive,  these  being  con- 
trolled from  the  bridge  tender's  cabin.  Reil  and  white 
indicating  lamps,  cut  in  and  out  by  switches  in  the  draw- 
tender's  cabin,  are  located  on  standards  at  each  end  of 
the  bridge,  and  incandescent  lamps  are  also  employed  in 
"spotting"  the  railroad  bridge  targets  to  insure  accurate 
adjustment  of  the  leaves  and  to  govern  the  movement  of 
vessels  toward  the  bridge  openings  in  the  canal. 


Condenser-Current  Method   for   the  Determination 
of  Alternating  Wave-Form 

By  Frederick  Bedei.l 
The  early  and  well-known  methods  for  determining  wave- 
form by  instantaneous  contact  have  seen  good  service  for 
many  years  but  have  their  recognized  limitations  on  ac- 
count of  variations  in  the  duration  of  the  contact  and  in  its 
resistance  and  the  lack  of  sensitiveness  of  the  reading 
instrument  when  the  duration  is  made  very  small.  In  theory 
the  duration  of  contact  should  be  infinitely  small  whereas 
in  actual  practice  it  must  be  finite.  The  condenser-current 
method  for  determining  wave-form  is  an  integrating 
method,  the  instrument  being  in  circuit  all  the  time.     In 


ftctifyinq 


FIG.     I CONDENSEK    HRIUC.EI)    .ACROSS    THE    LINE 

range  and  in  sensitiveness  it  surpasses  all  other  methods. 
The  voltage  may  be  a  fraction  of  a  volt  or  the  highest  volt- 
age obtainable,  and  with  suitable  shunts  a  current  of  prac- 
tically any  magnitude  can  be  measured. 

For  determining  wave-form  of  voFtage,  a  condenser  C 
is  bridged  across  the  line  as  in  Fig.  I.  The  condenser  cur- 
rent, rectified  by  a  synchronous  rectifying  commutator,  is 
measured  by  a  direct-current  milliammeter  A,  or  a  milli- 
voltmeter,  or  by  any  low-resistance  galvanometer  of  the 
D'Arsonval  type.  The  commutator  reverses  the  ammeter 
connections  every  half  cycle.  By  shifting  the  brushes  and 
reading  the  position  of  the  brushes  on  a  suitable  scale,  this 
commutation  may  be  made  to  take  place  at  any  desired  part 
of  the  cycle.  Let  C  be  the  capacity  of  the  condenser  in 
farads,  /  the  frequency  of  the  circuit  in  cycles  per  second 
and  A  the  current  reading  of  the  ammeter  in  amperes  for 
any  brush  setting.  The  corresponding  instantaneous  volt- 
age is  f  =  ^I  -:-4/C  Readings  of  A  are  taken  for  succes- 
sive positions  of  the  commutator  brushes  and  the  wave- 
form of  voltage  is  thus  determined. 

To  determine  the  wave-form  of  current,  a  shunt  resistor 
R  is  placed  in  series  with  the  circuit,  as  in  Fig.  2.  The 
condenser  C  is  connected  across  its  terminals,  the  com- 
mutated  condenser  current  being  measured  by  the  ammeter 
or  galvanometer  A.  The  wave-form  of  current  is  then 
determined  in  the  same  manner  as  the  wave-form  of 
voltage. 

The  sensitiveness  of  the  arrangement,  either  for  current 
or  voltage,  can  be  varied  by  changing  C  or  by  means  of  a 
resistor  in  shunt  with  the  t:;ilvanometer  on  either  the  line 
side  or  galvanometer  side  of  the  commutator. 

The  theory  of  the  method  is  as  follows:  The  relation  at 
any  instant  between  the  charge  q  of  the  condenser  and  the 


current  »'  is  dq  =  i  dt.  During  any  time  interval  of  ha 
period  T — that  is,  from  any  time  /  =  f,  to  '  =  ',  4-  7"/ 
the  charge  changes  from  +  g  to  —  q,  the  positive  and  ni 
tive  waves  being  similar.     Integrating   for  half  a  per 

one  obtains 


/:  -/■* 


idt. 


But  the  reading  of  the  ammeter  is 


J, 


'.+- 


idt. 


this  being  the  average  value  of  the  current  during  a 
cycle   subsequent  to   any   time   /,.     Hence   one   may  w 
2q=  TA  ^2\  or  q=TA-^^.     Writing   i//   for  T, 
Ce  for  q,  one  obtains  c  =  A  ~  4  fC. 

It  will  be  seen  that  the  method  can  be  applied  onl; 
waves  in  which  the  negative  wave  is  a  repetition  of 
positive — that  is  to  waves  in  which  there  are  no  even 
monies. 

.\n  integrating  method  for  determining  wave- form  of : 
is  well  known  and  a  somewhat  similar  method,  cmplo 
an  air  transformer,  has  been  used  for  determining  w! 
form  of  current  and  voltage.  The  air  transformer  met] 
however,  is  restricted  in  range  and  is  liable  to  error, 
ticularly  on  very  low  voltages,  if  the  constants  of  the 
cuits  are  not  properly  selected.  On  very  high  voltage: 
air-transformer  method  can  scarcely  be  used  on  ace 
of  the  nccessitv  of  drawing  current  through  a  resistor  * 
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absorbs  energy  instead  of  through  a  condenser  that  ab  * 
practically  none. 

In  the  condenser-current  method  there  is  little  dii: 
in  selecting  an  instrument  and  a  capacity  that  make 
negligible.     For  accuracy  the  resistance  r  of  the  insir 
and  circuit,  including  the  commutator,  should  be  sni 
compared  with  the  reactance  x  of  the  condenser.    ' 
lations  for  a  particular  case  will  show  how  small  is  the 
introduced  by  the  resistance.     For  example,  using  a  ci  ii 
millivoltmeter    on    a    no-volt,    6o-cycle    circuit:    r 
ohms:  C  =  o.4  mf ;  x  =  6640.    The  phase  angle  of  tl 
rent    in   the   condenser   is   shifted   by   an   angle   tan 
tan'' 0.0004,  3  little  over  one  minute.     The   effect 
resistance  upon  the  amplitude  of  the  current  is  nei; 
for  the  impedance  \lr'  -\-  x^  =  6640.00057  is  practicai 
terniined  by  x  alone.     A  much  greater  value  of  r 
much  smaller  value  of  x  could  be  used  without  intro' 
significant  erfor.     Where  a  number  of  current  ami 
age  curves  are  to  be  taken  and  their  phase  positu'- 
to  be  accurately  compared,  for  greatest  accuracy  r/x 
have     the  same  value  in  taking  each  curve :  that  i- 
is  changed,  r  should  be  changed  to  correspond      In  ' 
cases,  however,  this  refinement  is  unnecessary. 

The  condenser-current  method  has  been   ton-  i  n' '; 
tory  and  is   recommended   for  its  general   um  :   'r  • 
a  paper*  soon  to  be  published  on  "The  Use  of  tl >   > 
ous  Commutator  in  Alternating-Current  Measuremeir 
writer  discusses  more  fully  the  use  of  the  comrauts 
alternating-current   measurement   and   gives   a   resu  ^ 
methods   that  have  been   used   or  proposed,  with  a 
ography. 

■Ivwnal  of  the  OtaniHn   Inslilulc. 
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A  Study  in  Depreciation 

By  Dr.  Louis  Bell 

This  year  is  the  twentieth  anniversary  of  long-distance 
energy  transmission  in  the  United  States.  Xear  the  begin- 
ning of  the  year  1893  the  San  Antonio  Canyon  plant,  started 
late  the  previous  year,  got  settled  down  to  regular  business 
on  the  San  Bernardino  line,  this  being  the  first  10,000-volt 
transmission  system  used  for  commercial  purposes.  It  was 
a  single-phase  line  operated  without  a  motor  load.  Early  in 
September,  the  first  of  the  American  three-phase  plants  was 
started  at  Redlands,  where  there  were  two  250-kw  gener- 
ators, directly  connected  to  Pelton  wheels  in  what  is  now 
the  Xo.  I  Mill  Creek  power  house.  The  voltage  at  the  ma- 
chines was  carried  between  2600  and  2700,  the  rated  ter- 
minal value  being  2500  volts.  The  arc  lighting  of  Red- 
lands  was  carried  by  Brush  arc  machines  installed  in  the 
same  station  and  directly  coupled  to  Pelton  wheels.  The 
distance  of  transmission  in  this  case  was  only  about  8  miles, 
but  the  plant  enjoyed  the  unique  distinction  not  only  of 
beginning  American  three-phase  transmission  work  but  of 
being  part  of  the  splendid  system  which  now  covers  south- 
ern California  with  its  gigantic  network. 

There  had  been  in  the  year  or  two  previous  some  other 
praiseworthy  attempts  at  energy  transmission  on  the  Pacific 
Coast.  At  the  Falls  of  the  Willamette  a  couple  of  years 
previously  some  single-phase  machines  had  been  installed 
for  lighting  Portland,  Ore.  These  generators  operated  at 
3000  volts,  each  over  a  separate  line,  if  the  writer  remem- 
bers correctly.  Fig.  l  shows  the  interior  of  this  plant  as  it 
was  twenty  years  ago.  There  was  also  at  Bodie,  Cal..  an 
early  single-phase  transmission  system  in  which  two  ma- 
chines of  the  type  and  voltage  of  those  in  the  Portland  plant 
were  utilized  as  generator  and  synchronous  motor  respec- 
tively. 

Fig.  2  is  a  reproduction  of  a  photograph  of  the  north  end 
of  the  original  Redlands  power  house,  taken  about  three 
years  ago,  quite  unchanged  from  its  appearance  when  tiie 
[writer  first  lined  up  the  machine  in  September,  1893.  The 
remarkable  thing  about  the  case  is  that  this  particular  ma- 
chine, the  old  ''T  Y  10-250-600,"  is  still  in  service  after 
twenty  years  at  the  old  stand,  playing  its  regular  pari  in 
jthe  supply  of  energy  to  the  system  of  which  it  was  the  lie- 


The  story  of  these  early  Western  plants  might  serve  as  a 
curious  text  for  a  sermon  on  the  vicissitudes  of  electrical 
equipment  and  particularly  concerning  the  relation  of  that 
sinister  and  somewhat  mysterious  thing  known  as  "depreci- 
ation" to  change  in  the  art.  The  Portland  plant,  as  shown, 
went  out  of  existence  within  two  or  three  years  from  the 
date  of  its  installation  and  was  replaced  by  another  plant 


Jnnmg  and  on  whicli  it  impressed  its  original  frequency  of 
p  cycles  per  second.  It  is  a  very  substantial  generator,  de- 
I  [igned  with  a  large  factor  of  safety,  able  to  carry  consider- 
I  ply  over  its  rated  load  and  with  a  full-load  efficiency  of 
I  li  per  cent.  The  writer  is  inclined  to  think  also  that  this 
I  lant  was  the  first  polyphase  installation  in  which  the  ma- 
I    {lines  were  regularly  run  in  parallel. 


FIG.    2 NORTH    END    OF    REDLANDS    POWER    HOUSE 

whicli  itself  lias  in  turn  been  replaced.  The  single-phase 
plant  was  actually  installed  within  three  or  four  years  of 
the  practical  disappearance  of  single-phase  working  for  the 
transmission  of  energy  on  any  considerable  scale.  The 
machines  were  put  out  of  service  when  still  new  with  every 
prospect  of  a  considerable  length  of  life  before  them.  In 
the  next  plant  use  was  made  of  6000-volt  vertical-shaft 
three-phase  generators. 

The  San  Antonio  Canyon  plant,  also  single-phase,  was 
changed  over  later,  and  what  has  become  of  the  Bodie 
transmission  equipment  the  writer  does  not  know.  Later 
calls  for  very  much  larger  output  again  caused  a  shifting 
of  the  equipment  at  Portland,  so  that  twenty  years  have 
seen  practically  three  equipments  at  the  Falls  of  the  Willa- 
mette. The  Redlands  plant,  on  the  other  hand,  was  a  year 
or  two  ahead  of  its  time  instead  of  a  year  or  two  behind 
its  time,  and  has  gone  straight  on  for  twenty  years  with  a 
probability  of  a  considerable  useful  life  still  ahead  of  it. 

There  have  been  some  changes  in  the  hydraulic  situation. 
I)ut  this  is  not  extended  to  the  three-phase  equipment 
Probably  the  thing  which  has  approved  it  for  service  so 
long  is  in  part  that  the  original  installation  has  become  one 
of  the  contributory  generating  stations  of  a  large  network, 
being  originally  developed  to  fairly  near  its  maximum  per- 
missible hydraulic  output.  There  was  then  no  incentive  to 
change  by  reason  of  enlarging  the  original  equipment  and 
increasing  greatly  the  size  of  the  units,  while  in  point  of 
efficiency  and  reliability  the  original  generator  has  con- 
tinued to  give  a  good  account  of  itself  in  spite  of  increased 
knowledge  of  design  and  a  general  transition  from  the  re- 
volving-armature to  the  revolving-field  type  of  machine. 
The  generators  of  even  twenty  years  ago  were  built  to  give 
long  useful  life  so  far  as  actual  physical  service  was  con- 
cerned. Their  actual  depreciation  due  to  change  in  the  art 
or  change  in  the  conditions  of  suitability  has  generally  been 
very  great.  The  uncertainty  of  this  phase  of  the  matter  is 
by  nothing  better  shown  than  the  persistence  of  the  orig- 
inal three-phase  commercial  generator  at  Redlands  as  con- 
trasted with  the  repeated  and  wholesale  changes  frequently 
observed  elsewhere.  -Atiy  engineer  may  make  a  shrewd 
guess  at  the  probable  useful  life  of  a  physical  structure,  but 
it  takes  a  prnphet  to  tell  what  is  going  to  happen  in  the  way 
of  chancre  'iiforced  bv  other  conditions. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Amonjf  Successful  Utilities 


Remarkable  Performance  of  Electric  Truck 

I'ive  5-ton  electric  trucks  niaiuifacliired  by  tlie  General 
Vehicle  Company  of  Chicago  have  been  purchased  by  the 
Manhattan  Brewing  Company  of  Chicago  at  different  times 
during  the  past  few  months.  It  is  reported  that  these  trucks 
have  been  performing  work  away  beyond  what  they  were 
expected  to  do.  On  Aug.  4  one  of  the  5-ton  trucks  was 
driven  to  South  Chicago  with  a  load  of  thirty-three  barrels 
and  two  half-barrels,  having  a  total  weight  of  about  6.5 
tons.  After  delivering  its  load  the  truck  returned  to  the 
brewery  for  a  second  load,  taking  out  twenty-nine  full 
barrels  and  eight  half-barrels.  After  conveying  this  load 
to  its  destination,  the  batteries  received  a  thirty-minute 
boost,  and  directly  after  luncheon  a  third  load  of  thirty- 
three  full  barrels  was  delivered.  The  total  deliveries  for 
the  day  with  this  truck  amounted  to  100  full  barrels,  a 
total  weight  of  approximately  40,000  lb.,  or  20  tons.  The 
total  mileage  for  the  three  trips  was  64.3  miles,  and  the 
reading  of  the  ampere-hour  meter  at  the  end  of  the  day's 
work  showed  70  anip-hr.  left  in  the  battery,  which  repre- 
sents approximately  7  miles  of  travel.  This  performance 
is  considered  quite  remarkable  for  a  5-ton  electric  truck, 
as  it  shows  that  it  is  able  to  do  the  work  that  was  formerly 
considered  strictly  in  the  field  of  gasoline  vehicles.  All 
of  these  trucks  are  equipped  with  Edison  storage  batteries. 


Accounting  System  for  Small  Lighting  Companies 

In  a  paper  recently  presented  before  the  Arkansas  Asso- 
ciation of  Public  Utility  Operators,  Mr.  R.  B.  Fowles, 
auditor  of  the  Pine  Bluff  Corporation  of  Pine  Bluff,  Ark., 
explained  the  N.  E.  L.  A.  system  of  accounting  as  it  applies 
to  electric-service  companies  whose  gross  annual  income  is 
less  than  $25,000.  The  author  stated  that  in  the  N.  E. 
L.  A.  classification  accounting  is  treated  under  three  gen- 
eral heads,  namtly,  operating  expenses,  operating  revenue, 
and  construction  accounts.  The  general  head  operating 
expenses  is  divided  as  follows:  (i)  manufacture — operat- 
ing, (2)  manufacture — maintenance,  (3)  distribution — 
operating,  (4)  distribution — maintenance,  (5)  general 
expenses. 

Operating  Expense 

The  operating  expense  charges  for  manufacture  include 
wages,  fuel,  water,  lubricants,  waste  and  miscellaneous 
power-house  expenses  and  supplies.  The  maintenance  ex- 
pense charges  for  manufacture  are  composed  of  mainte- 
nance of  steam  plant,  maintenance  of  electric  plant,  and 
maintenance  of  building  and  fixtures.  The  charges  to 
maintenance  of  steam  plant  should  be  all  expenses  of  re- 
pairing boilers  and  all  their  appurtenances,  piping  to  the 
prime  movers,  auxiliaries  and  all  repairs  to  tools  other  than 
fire-room  tools.  Maintenance  of  electric  plant  covers  re- 
pairs to  the  generators,  cables,  switchboard  and  instru- 
ments. Under  the  classification  of  maintenance  of  build- 
ings and  fixtures  are  charged  all  repairs  to  the  power-house 
building  and  grounds,  including  all  sheds,  stables  and  the 
like  on  the  same  property. 

Operating  distribution  accounts  consist  of  operating  arc 
lamps,  operating  meters  and  tran- formers,  and  miscellane- 
ou,'!  distribution  supplies  and  <.■  ,  uses.  Operating  arc 
lamps  covers  the  cost  of  trimmin,    inspecting,  testing  and 


repairing  arc  lamps  on  the  customers'  premises  and  in  the 
shop.  Where  the  central  station  has  the  municipal  light- 
ing, this  account  could  be  separated  so  as  to  keep  the  oper- 
ation of  commercial  arc  lamps  separate  from  that  of  mu- 
nicipal arc  lamps.  Operating  meters  and  transformers  in- 
cludes all  costs  of  setting  and  removing  meters  and  trans- 
formers and  connecting  and  disconnecting  services.  A 
small  company,  however,  can  dispense  with  this  account, 
as  it  probably  will  not  have  enough  work  of  this  nature 
to  be  able  to  separate  it  from  the  other  work  the  linemen 
or  metermen  do. 

Maintenance  of  distribution  accounts  are  grouped  as 
follows;  maintenance  of  overhead  system,  including  serv- 
ices, maintenance  of  arc  lamps,  maintenance  of  meters, 
customers'  repairs  and  renewals.  Maintenance  of  over- 
head system  should  be  charged  with  all  labor  and  material 
in  repairing  and  renewing  poles,  cross-arms,  excavations 
for  poles  and  similar  items.  While  the  text  on  the  N.  E. 
L.  A.  classification  does  not  state  that  salaries  of  linemen 
and  their  foremen  should  be  charged  to  this  account,  it 
would  be  satisfactory  to  the  small  company  and  would  give 
it  suflScient  cost  figures  to  charge  such  salaries  to  this 
account.  Expenses  in  repairing  service  wires  could  very 
well  be  charged  here  and  still  give  the  small  company  all 
the  information  it  would  require  regarding  the  up-keep  of 
the  overhead  system.  If  the  company  supplies  energy  for 
the  municipal  street  lighting  it  might  wish  to  separate  this 
charge  in  order  to  secure  the  cost  of  maintaining  the  serv- 
ice rendered  the  city. 

Maintenance  of  meters  covers  all  cost  of  repairing  and 
testing  meters,  including  such  items  as  salary  of  meterman, 
parts  and  all  miscellaneous  expenses  in  connection  with  re- 
pairing meters  and  testing,  either  in  the  customers'  prem- 
ises or  in  the  shop. 

It  is  the  policy  of  most  companies  to  furnish  some  serv- 
ice free  of  charge  in  order  to  encourage  and  stimulate  the 
use  of  electricity.  Where  free  wiring  inside  the  house, 
hanging  fixtures,  installing  electrical  appliances,  etc.,  is 
done,  any  expense  occasioned  is  chargeable  to  customers' 
repairs  and  renewals.  This  account  also  includes  expenses 
incurred  in  attending  to  complaints  of  service  and  in  im- 
proving the  service  on  the  customers'  premises. 

The  general  expense  item  includes  commercial  and  gen- 
eral expenses.  These  two  classes  can  very  readily  be  com- 
bined by  the  small  company.  Under  this  combination  are 
found  salaries  of  general  officers,  salaries  of  clerks,  print- 
ing and  stationery,  iniscellaneous  office  expense,  advertising 
and  soliciting,  miscellaneous  general  expenses,  damages, 
legal  expenses,  insurance  and  taxes.  Salaries  of  general 
officers  provide  for  salaries  and  expenses  of  any  officer  of 
the  company  whose  jurisdiction  extends  over  the  entire 
property  and  which  cannot  be  charged  to  any  specific 
account,  such  as  chairman  of  the  board  of  directors,  presi- 
dent, vice-president,  secretary,  treasurer  and  general  man 
ager.  Under  the  head  of  miscellaneous  office  expense  art 
included  sundry  supplies,  postage,  telephone  and  telegrapf 
service,  bond  and  stock  expenses,  maps,  etc.,  which  are  con 
nectcd  with  the  general  office. 

The  damage  account  provides  for  all  damages  to  prop 
erty  and  all  expenses  on  account  of  persons  killed  or 
jured  through  the  operation  of  the  plant.  These  damage 
include  doctors'  fees.  Hospital  expenses,  claims  settled. 


AucrsT  23,  191J 


E  L  E  C  r  R I C  A  L     WORLD 


381 


tribiitions  to  hospital  funds,  accidents  to  employees  and 
attorneys'  fees.  Occasionally  a  company  will  have  to  pay 
a  damage  claim  for  the  death  of  a  person,  perhaps  caused 
by  a  fallen  wire,  amounting  to  several  hundred  or  prob- 
ably a  thousand  dollars.  If  this  amount  should  be  charged 
against  the  operation  of  the  current  month,  the  earnings 
would  in  most  small  companies  be  unable  to  bear  the 
burden.  In  such  cases  it  would  be  permissible  to  open  an 
account  in  the  general  ledger  entitled  "Suspense"  or  some 
similar  title  and  charge  the  payment  of  the  claim  to  this 
account.  The  claim  could  then  be  spread  out  over  the 
operations  for  several  months  or  years,  making  a  prorated 
entry  each  month  to  the  damage  account.  When  the  liiil 
amount  has  been  closed  out  from  the  general  ledger  to 
operating  expenses,  the  accumulation  of  the  damage  ac- 
count will  show  to  the  management  the  cost  of  the  damages 
for  the  period  in  hand. 

Operating  Revenue 

The  revenue  of  a  small  company  should  be  classified  as : 
commercial  lighting,  commercial  motor  service,  municipal 
lighting,  and  profit  on  miscellaneous  sales. 

Commercial  lighting  should  be  credited  with  all  revenue 
from  consumers  for  electric  lighting,  whether  by  meter  or 
flat  rate.  It  has  been  found  to  be  of  statistical  value,  how- 
ever, to  keep  the  metered  revenue  separated  from  the  flat- 
rate  revenue.  When  kept  in  this  manner  the  manager  can 
alwavs  determine  the  revenue  per  kilowatt-hour  for  each 
class  of  business  and  know  which  should  be  encouraged. 

Conmiercial  motor  service  is  credited  with  the  revenue 
from  customers  using  energy  on  motor  circuits  where  the 
energy  is  registered  by  a  meter  separate  and  independent 
of  the  lighting  meter.  This  also  includes  revenue  from 
flat-rate  energy  customers.  This  is  a  class  of  business 
which  every  electric-light  company  is  anxious  to  encour- 
age. It  is  practically  a  day  load,  and  thus  the  company 
can  offer  a  low  rate. 

To  municipal  lighting  is  credited  all  revenue  from  the 
city  for  lighting  the  streets  and  buildings  of  the  munici- 
pality. 

The  N.  E.  L.  A.  classification  states  that  the  profit  on 
lamps,  wiring,  appliances  and  the  like  should  be  credited 
to  an  account  of  profit  on  miscellaneous  sales.  However, 
it  is  the  opinion  of  the  writer  that  this  profit  should  be 
credited  to  some  expense  account,  as,  for  instance,  adver- 
tising and  soliciting,  because  any  expense  incurred  in 
handling  these  items  is  classed  as  being  an  expense  for 
promoting  business,  and  if  any  profit  should  result  from 
this  work,  it  would  be  proper  to  credit  it  to  the  account 
which  bears  the  expense. 
\  Construction  Accounts 

/  Construction  accounts  cover  all  expenditures  for  exten- 
sions to  lines,  additions  to  the  power  house  and  all  better- 
ments which  increase  the  value  of  the  property.  A  capital 
charge  for  construction  means  that  the  cost  of  enlarging 
a  property  is  placed  on  the  books  of  the  company  as  an 
asset  and  represents  the  physical  value  of  the  system.  For 
this  reason  a  company  should  be  careful  that  it  makes  no 
charge  to  capital  for  betterments  unless  each  dollar  upon 
the  books  has  a  corresponding  value  in  the  plant  and  equip- 
ment. The  following  accounts  should  answer  the  purpose 
of  the  small  company  and  should  result  in  concise  construc- 
tion classification:  meters,  arc  lamps,  plant  extensions,  line 
^extension,  transformers,  furniture  and  fixtures. 
i  In  order  to  put  a  classification  of  accounts  into  practice 
'it  is  necessary  first  to  make  and  adopt  the  accounts  needed 
for  the  property.  Copies  of  these  should  then  be  circulated 
among  the  different  departments  and  some  means  taken  to 
explain  the  charges  on  each  account  and  point  out  the 
difference  between  the  several  groups.  The  head  of  each 
department  understanding  the  classification  would  then  be 
able  to  dispose  of  the  labor  and  material  affecting  him.  All 
charges  should  be  made  in  a  thoughtful  manner,  to  insure 


that   the   department   charged  would  benefit  by   the  money 
spent. 

The  inauguration  of  such  a  cost  system  lays  the  founda- 
tion for  a  plan  of  accounting  which  will  furnish  accurate 
data  whereupon  all  estimates  of  future  extensions  and  addi- 
tions may  be  based.  It  also  affords  a  check  upon  the  oper- 
ating expenses  of  each  portion  of  the  entire  corporation 
which  is  reliable  and  applicable  to  immediate  conditions. 


An  Effective  Hydroelectric   Energy   Advertisement 

Among  the  hydroelectric  corporations  of  the  East  which 
believe  in  vigorous  publicity  is  the  Connecticut  River  Trans- 
mission Company,  whose  66,000-volt  system  now  supplies  a 
large  portion  of  central  New  England,  with  headquarters 
and  offices  at  Worcester,  Mass.  The  accompanying  photo- 
graph shows  an  8-ft.  by  45-ft.  electrically  illuminated  sign 
recently  installed  at  the  company's  Greendale  substation,  in 
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a  manufacturing  section  of  Worcester.  The  substation  is 
located  on  a  low  hill  facing  two  important  railway  lines  and 
a  highway  frequented  by  much  automobile  traffic.  The 
lighting  is  provided  by  six  lOO-watt,  no-volt  tungsten 
lamps  carried  in  metal  reflectors  10  ft.  from  the  wall  of  the 
building  and  about  30  ft.  above  the  ground.  The  sign  is  one 
of  the  most  striking  sights  in  the  neighborhood  both  by 
day  and  by  night.  The  second  view  shows  a  sign  installed 
by  the  company  on  its  66,000-volt  steel-tower  transmission 
line  at  Millbury  Junction,  near  Worcester,  at  a  crossing  of 
the  Worcester  Consolidated  Street  Railway  and  facing  the 
Boston  &  Albany  Railroad's  east  and  west  trunk  line. 


Investigation  of  Cost  of  Motor  Drive  in  a  Six-Story 
Factory 

In  connection  with  the  centralization  of  the  power-plant 
equipment  for  a  large  group  of  factory  buildings  an  inves- 
tigation was  recently  made  of  the  comparative  cost  of 
steam  and  electric  operation  in  a  six-story  structure  used 
for  the  production  of  machinists'  supplies.  The  general 
methods  followed  and  the  data  secured  are  of  interest  to 
the  solicitor  so  far  as  they  are  available,  and  indi- 
cate the  importance  of  taking  as  many  factors  as  possible 
into  account  in  determining  the  type  of  motive  power  to 
be  used  in  specific  instances.  As  in  many  cases  of  this 
kind,  still  more  complete  data  would  have  been  desirable, 
but  enough  were  secured  to  be  suggestive  to  engineers  work- 
ing in  this  somewhat  specialized  field. 

The  power  plant  serving  the  building  contained  two  200- 
hp  Stirling  boilers  and  two  Harrison  boilers  housed  in  a 
boiler  room  measuring  60  ft.  by  75  ft.  Hand-firing  was  em- 
ployed  and  the  two  Stirling  boilers,   operated  at   150  lb. 
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steam  pressure  and  100  deg.  superheat,  were  ecpiipped  witli 
an  automatic  f;in  arranjod  to  reinfone  the  draft  when  it 
fell  hclow  a  fixed  vahie.  'I'lie  Harrison  boilers  were  much 
older,  and  were  used  only  fur  heating  purposes  and  for 
operating:  an  elevator  pump.  In  tlic  engine  room,  measur- 
ing 24  ft.  by  56  ft.,  there  was  installed  about  ten  years 
Iicfore  the  test  a  20-in.  by  42-in.  Rice  &  Sargent  simple 
non-condensing  engine,  delivering  about  200  hp  at  90  r.p.m. 
Its  exhaust  was  led  to  a  feed-water  heater  which  raised  the 
feed  temperature  to  176  dcg.  Fahr.,  none  of  the  exhaust 
being  returned  again  to  the  boiler.  Power  was  transmitted 
to  the  six  Hoors  of  the  Ijuilding  by  means  of  belting  and 
jack  shafts.  On  each  lloor  friction  clutches  were  placed 
between  the  line  and  jack  shafts,  to  permit  disconnecting 
a  part  of  the  equipment  on  the  Hoor  when  desirable. 

I'l.ANS    FOR    lu.ECTRICAI.    OPERATION 

In  taking  up  the  electrical  operation  of  the  installation 
three  different  plans  were  considered.  The  first  was  to 
install  one  motor  of  about  300  hp  rating  to  drive  the  entire 
mill;  the  second  was  to  employ  individual  drive,  and  the 
last,  to  use  a  group  plan  of  drive.  The  first  was  deemed 
impracticable  since  the  space  occupied  by  the  jack  shafts 
an<l  belting  would  not  be  available  for  manufacturing  pur- 
poses, and  since  the  loss  in  tiie  jack  shafts,  which  was  found 
to  be  about  25  per  cent  of  the  total  load,  would  not  be 
eliminated.  The  second  plan  would  have  necessitated  costly 
changes  in  the  arrangement  of  line  shafting  and  called  for 
the  abandonment  of  most  of  it,  besides  tending  to  cause 
serious  interruptions  in  the  operation  of  the  machines.  The 
group-drive  plan  was  considered  best  for  the  building,  since 
il  would  result  in  no  interruption  in  the  service  and  would 
eliminate  jack  shafts  and  jack-shaft  belting. 

In  order  to  determine  what  sizes  of  motors  would  be 
needed  on  the  different  floors  a  30-hp  motor  was  set  up  to 
drive  the  separate  line  shafts  and  the  input  noted  by  a 
Westinghouse  curve-drawing  wattmeter.  As  a  result  of 
these  tests  it  was  decided  to  install  fifteen  three-phase,  230- 
volt  induction  motors  to  drive  the  departments  concerned, 
the  total  rating  being  4380  hp. 

Before  the  steam  plant  w'as  removed,  opportunity  was 
offered  to  secure  data  on  the  operation  of  the  shop  by 
steam.  The  load  on  the  engine  was  found  by  taking  indi- 
cator cards  at  frequent  intervals  throughout  three  days. 
Two  tests  on  the  steam  plant  were  made,  one  with  the 
Stirling  boilers  supplying  the  engine  alone  and  one  with 
the  boilers  supplying  the  auxiliaries  and  engine.  The 
object  of  the  first  test  was  to  obtain  the  efficiency  of  the 
engine  and  boilers,  and  of  the  second,  to  secure  data  as  to 
the  amount  of  coal  and  water  used  in  the  boilers  to  supply 
steam  to  the  auxiliaries  and  engine. 

Methods  of  Power  Measureme.vt 
In  order  to  obtain  roughly  the  power  delivered  to  each 
of  the  six  floors  the  following  method  was  used:  With  all 
the  floors  in  operation  indicator  cards  were  taken  at  the 
engine;  then  the  sixth  floor  was  thrown  off  by  means  of 
the  clutch  connecting  the  line  to  the  jack  shaft,  and  cards 
were  again  taken.  The  difference  between  the  two  engine 
hp  readings  was  then  assumed  to  be  the  power  delivered 
to  the  sixth  floor,  plus  the  friction  losses  due  to  the  trans- 
mission to  that  floor.  Then  the  clutch  was  again  thrown  in 
and  the  operation  repeated  for  the  other  floors  in  turn. 
The  engine  efiiciency  was  found  to  be  10.12  per  cent  and 
the  boiler  efiiciency  54.3  per  cent  in  the  tests  above  re- 
ferred to.  The  buckwheat  coal  used  cost  $3.60  per  net  ton 
and  was  found  to  contain  12,100  lb. -Fahr.  heat  units 
per  lb. 

With  all  the  machines  idle,  and  with  only  the  shafting 
load  on  the  engine,  the  output  of  the  latter  was  163.4  indi- 
cated hp.  The  power  required  to  drive  the  jack  shaft,  or 
in  other  words  the  shafting  and  belting  from  the  engine 
to  the  clutches  on  the  various  floors,  was  78.4  hp.  The 
total  power  delivered  to  the  floors,  according  to  data  ob- 


tained by  throwing  out  each  floor  in  succcssioii,  was  22.^  . 
II]).  This,  added  to  the  power  required  to  drive  the  jai  1 
shafts,  aggregated  301.8  hp. 

The   determination    of   the   cost   of    steam   power  in    lb' 
installation  was  made  as  follows : 

Hours  of  Kunning: 

(Plant   is   shut    down    two   weeks    for    repairs.) 
.SO  weeks  at  5  days  of  10  hours  and   1   day  of  5  hours,  less  6 

holidays,  gives  per  year,  in  working  iiours 26''0 

Coal  used  per  year  in  tons,  including  119  tons  for  banking  (S 

lb.    per    brake-hp    per    day) 16' 4 

Water  per  year,   in  thousands  of  gallons 233H 

Ofcratino  Costs: 

Water   per   year  at   20   cents   per    1000   gallons $467' 

Oil  and  waste  at  0.033  cent  per  indicated  hp-hour 259^ 

Ash  removal,  399  tdns  at  25  cents  per  ton 99.SU 

Coal  per  year  at  $3.60  per  ton 5.980.00 

Repairs  at   2  per  cent  of  investment   (see  below) .139.«0 

1  engineer,  SO  weeks  at  $18 : 900.00 

1  assistant  engineer  at  $15 7  50.00 

1    fireman   at    $12 600.00 

Total  operating  cost  with  steam 5''..'*y.S.80 

hivestmetil  Costs  and  Fixed  Charges: 

Two  200hp  .Stirling  boilers  (at  $13  per  hp) $5,200.00 

Feed  pump  and  heater 850.00 

Piping     2,000.00 

20-in.  X 't2-in.    simple    non-condensing    engine 8,000.00 

Stack,  at  $2.25  per  boiler  hp 900.00 


Total    investment $16,950.00 

ivcd  Charges: 

Interest  at  5  per  cent  on  $16,950 $847  'f 

Profit,   10  per  cent  on  $16,950 1.69.=;  iM 

Insurance  and  ta.Kes,   2  per  cent 339-iH' 

.\mortization   of  boiler,    1.5    per  cent,   30-year  life 108. •'' 

.Amortization  of  auxiliaries,  3  per  cent,  20  years 25.- 

.Amortization  of  engine,  1.5  per  cent,  30  years 120.0' 

Amortization  of  stack,  0.5  per  cent,   50  years 4.50 


Total    $3,139.50 

Grand    total    steam   cost    i)cr  year,   operating    expenses    and 

fixed     charges $12,545.39 

DETERMINATION    OF    ELECTRICAL    COST 

/  Motors: 


Cost 

3  50-hp  motors,  900 

2  35-hp  motors,  1200 

2  25-hp  motors,  1200 

3  20-hp  motors,  1200 
2  15-hp  motors,  1200 

1  10-hp  motors.  1200 

2  5-hp  motors,  1800 


at   $450.00 $1,350.00 


at  $360.00. 

at  $301.50. 

at  $277.20. 

at  $233.10. 

at  $201.60. 

at  $71.10. 


720.00 
603.00 
831.60 
466.20 
201,6') 
142.20 


Total,  less  10  per  cent  discount $3,883.10 

(Cost  of  motors  included  starting  com|iensators.   with  motors  in  serric. 

excluding   wiring.) 

Cost  of  wiring $200.00 

Total  cost  of  electrical   installation 4.083.10 

Fixed  Charges,  Electrical  Installation: 

Interest,   5   per  cent   on   $4,083.10 $204.20 

Profit,    10   per  cent   on   $4,083.10 408.30 

Insurance  and  taxes,   2  per  cent 81,70 

depreciation,  including  repairs  and  obsolescence,  figureil  at  10 

per   cent 408.30 

Total    $1,102.50 

Energy  consumption  of  installation   per  year,  on  basis  ii{  cnerg>- 
supply    to    mill    directly    from    central-station    mains,    requiring 

538.650   kw-hr.    at    2   cents ^ 

Fixed     charges 

Total  cost  of  electrical  service $11,375.50 

.Vet    -.iving  hy   use  of  electric   drive,   $669.80. 

In  this  installation  the  survey  indicated  that  the  usuai 
labor  economies  of  the  electric  drive  could  not  b^ 
assumed  for  the  reason  that  without  the  complete  ck-ctrifi- 
cr.tion  of  the  factory  group  as  a  whole  the  existing  forcf 
would  probably  be  retained-  Electricity  has  been  installed 
in  the  six-story  building,  however,  and  has  introduced  sub- 
stantial improvements  in  the  operating  conditions,  notably 
in  connection  with  the  release  of  highly  valuable  real  estate 
for  manufacturing  purposes  and  the  facilitation  of  over- 
time work  through  subdivision. 
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[llumination  and  Wiring 

An  Electrically  Illuminated  Tennis  Court 

novel  installation  of  electric  lighting  designed  to  per- 
ennis  playing  at  niglit  has  been  made  at  the  grounds 
e  Newton  Center  (Mass.)  Squash  Tennis  Club,  bor- 
g  the  Commonwealth  Avenue  boulevard.     The  equip- 

consists  of  twenty- four  250-watt   tung>ten   lamps   in- 


pension  and  are  8  ft.  apart  horizontally.  Each  half  of  the 
installation  is  wired  through  a  conniion  three-pole  switch 
to  the  regular  uo-volt  alternating-current  secondary  dis- 
tribution circuits  of  the  clubhouse,  energy  being  supplied 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
The  energy  consumption  for  the  area  inclosed  by  the  in- 
stallation is  approximately  1.2  watts  per  sq.  ft,  and  the 
cost  of  illumination  at  the  Edison  company's  regular  10- 
cent  rate  is  about  60  cents  per  hour. 

In  the  first  few  evenings  of  play  a  bank  at  one  end  of 
the  court  was  covered  with  a  black  cloth,  as  the  ground 
showed  too  light  and  it  w-as  not  easy  to  see  a  swiftly  mov- 
ing ball ;  but  dark  gravel  has  now  been  substituted  and  no 
screening  is  necessar)'.  The  net  is  black  to  facilitate  play 
still  further.  Tournaments  in  which  the  best  players  from 
outside  compete  with  the  local  membership  are  frequently 
held,  and  the  court  is  in  almost  constant  demand  in  the 
summer  evenings.  The  contractors  for  the  installation 
were  the  firm  of  Deane  &  Lobdell,  Boston.  One  of  the 
first  persons  to  play  upon  the  court  at  night  was  Mr.  Earl 
J.  Ovington,  the  well-known  aviator,  who  states  that  the 
illumination  is  very  even,  with  a  soft  and  diffused  light, 
absence  of  glare  and  with  generally  jjitch-black  back- 
grounds. The  cost  of  the  installation  was  approxi- 
mately $230. 


d  in  l:folophane  type  RE  No.  486  white-enameled  steel 
olic  reflectors.  These  reflectors  measure  15^:4  in.  in 
■ter  and  14  in.  deep,  the  lamps  being  hung  in  two  rows 
:  messenger  cables  on  the  right-hand  and  left-hand 
Irs  of  the  standard  gravel  court.  The  reflectors  are 
ijled  outside  and  in  and  are  secured  by  clips  at  their 
ins  to  a  Ys-in.  stranded  steel  guide  wire  which  pre- 
l  swaying  in  case  of  wind.  The  messenger  wire  is  of 
■  stranded  steel,  and  the  lamps  are  hung  in  four  groups 
•  each,  each  group  being  supported  between  two  4-in. 
(in.  North  Carolina  pine  poles.  The  latter  are  set 
'icrete  to  a  depth  of  about  8  ft.  and  stand  from  14  ft. 

1ft.  above  the  ground.  They  are  guyed  at  the  ends  of 
urt  by  yi-in.  stranded  steel  wire,  and  the  center  poles 
!  in.  outside  the  posts  supporting  the  net,  all  poles 
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''t'.S6_  ft.  apart  parallel  to  the  court  axis  of  play  and 
fi  apart  laterally.  Experience  indicates  that  6-in.  by 
1-oles  would  be  preferable  in  a  second  installation, 
hlamps  are  supplied  with  energy  through  taps  dropped 
aparallel  circuit  of  No.  8  insulated  copper  wire,  the 
isjeing  carried  on  glass  insulators.  The  lamps  are 
ig  2  ft.  to  13  ft.  above  the  court  level  in  catenary  sus- 


The  Development  of  Rubber-Covered  Wire  Specifi- 
cations for  House  Wiring 

By  Hugh  T.  Wreaks 

In  discussing  rubber-covered  wire  one  should  consider 
the  characteristics  of  the  copper,  the  question  of  tinning 
and  the  characteristics  of  the  braid,  as  well  as  those  of  the 
rubber  insulating  compound.  This  is  seldom  done,  how- 
ever, as  there  is  relatively  little  disagreement  as  concerns 
copper,  tinning  and  braid  tests,  while  there  is  much  differ- 
ence of  opinion  in  regard  to  value  and  function  of  tests  on 
rubber  insulating  compounds. 

The  history  of  rubber-covered  wire  specifications  is  an  in- 
teresting one  and  uncovers  a  problem  which  has  vexed  many 
engineers  for  a  considerable  length  of  time,  owing  to  the 
great  diflficulty  of  determining  whether  the  rubber  insula- 
tion used  will  last  and  whether  it  will  afford  an  adequate 
protection  against  deterioration  of  the  copper  underneath. 
Various  attempts  have  been  made  to  make  adulteration  im- 
possible by  specifications  carefully  and  ingeniously  drawn, 
and  these  have  culminated  as  regards  house  wire  in  the  Na- 
tional Electrical  Code  rubber-covered  wire  specifications  of 
to-day,  which  represent  the  last  word  on  this  material. 

As  of  interest,  Table  No.  i,  showing  the  development  of 
National  Electrical  Code  specifications  for  house  wiring 
from  1901  to  date,  and  including  the  New  York  city  specifi- 
cations of  1910  as  really  constituting  and  playing  a  very 
active  part  in  this  development,  is  reproduced. 
Chemical  Analysis 

It  will  be  noted  that  in  both  the  New  York  City  specifi- 
cations of  iqio  and  the  National  Electrical  Code  of  1911 
physical  tests  were  added  to  previous  National  Electrical 
Code  specifications,  the  latter  to  a  greater  extent  than  the 
former.  To  both  was  also  added  a  one-year  physical  test 
or  guarantee,  that  of  New  York  City  being  the  same  as  its 
initial  test  and  that  of  the  1911  National  Electrical  Code 
allowing  for  a  materially  lower  value.  The  Underwriters 
also  introduced  a  chemical  analysis,  this  latter  along  lines 
differing  from  other  previous  rubber-compound  analyses. 
Whether  this  chemical  analysis  strengthened  the  specifica- 
tions is,  however,  questionable,  and  the  city  of  New  York, 
while  adopting  in  1912  the  rest  of  the  National  Electrical 
Code  specifications,  omitted  to  adopt  this  chemical  test. 
Relativelv  it  is  an  expensive  test  considering  the  grade  of 
the  compound,  and  theoretically  it  is  supposed  to  insure  20 
per  cent  of  rubber  or  more  in  the  compound. 
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Table  II  indicates  how  these  tests  work  out  in  practice. 
the  different  letters  designating  different  manufacturers, 
and  the  percentage  showing  the  variations  in  different  com- 
pounds and  the  leeway  afforded  under  chemical  tests  in 
question. 

TABLE    I — NATIONAL    ELECTKICAL    CODE    Ri;ill!EK-COVEREI)    WIRE 
SPECIFICATIONS,    I9OI-I9II    INCLUSIVE 

0—600- VOLT  RUBBBR-COMPOUND  CHARACTERISTICS 


N.  E.  Code 

N.  E.  Code 

N.E.-N.Y.C. 

N.    E.    Code 

1901 

1907 

Code  1910 

1911 

Thickness   insula- 

tion wall 

3-64    in.— 
size   14.  to 
0-64    in.— 
size   1,000,- 
000  circ.  mil. 

No  change 

No  change 

No  change 

Physical  tests 

None 

None 

Pressure  test 
with  wire 
0.04  in.  di- 
ameter at  5 
lb.  for  five 
minutes. 
Wrapping 
test  under 
tension  for 
twenty-four 
hours  around 
mandrel 

Str*tch.  2  in.- 

5  in. 
Recovery,  2i 

Final  stretch. 
6  in.  or  more 

Tensile  strength... 

None 

None 

As  above 

400    lb.    per 
sq.  in. 

Specific  gravity.. . 

No  require- 

No require- 

No require- 

No require- 

ments 

ments 

ments 

ments 

Chemical  tests...  . 

None 

None 

None 

Acetone  ex- 
tract, alcoholic 
potash  extract, 
chloroform  ex- 
tract, free  sul- 
phur and  ash  de- 
terminations 
shall  total  by 
weight  80  per 

cent  or  less 

Electrical    tests. 

voluge 

Tests onl  ft. 

Additional 

No  change 

Same  as  before, 

samples  after 

tests  on  all 

but  with   in- 

seventy-two 

coils  at  fac- 

creased volt- 

hours in 

tory  after 

ages  for  larger 

wat«r.  3.000 

twelve  hours 

sizes    up    to 

volts  per  I  -64 

in  water. 

2S00  volts 

in.  of  insula- 

ISOO volts, 

tion  ^wall 

one  minute, 
all  sizes 

Electrical    tests. 

insulation  re- 

sistance  

Sample  coils. 

Additional 

No  change 

Changing  of 

after  thirty 

tests  at  fac- 

temperature on 

days  in 

tory  after 

sample    coils 

water,  to 

twelve  hours 

from    70  deg. 

show  at 

in  water. 

Fahr.  to  60  deg. 

least  100 

No.  14—200 

and  adjusting 

megohms 

megohms. 

factory  test 

per  mile  at 

1,000.000 

values  in  pro- 

70 deg.  Fahr. 

circ.  mil. 
100  megohms 
per  mile  at 
60  deg.  Fahr 

portion 

General     require- 

No  change 

No  change 

other 

pound  homo- 

approved 

geneous  in 

substances 

character 

Aging  tests 

None 

None 

Same  as 
Clause  2 
for  one  year 
after  manu- 
facture 

Clause  2   mod- 
ified Clause  i, 
the  same  one 

year  after 
manufacture 

Electrical  and  Physical  Tests 

In  the  specifications  will  also  be  found  electrical  and 
physical  tests  which  bear  the  earmarks  of  higher-grade 
specifications  and  which  in  themselves  may  or  may  not  mean 
the  20  per  cent  rubber  as  specified. 

For  a  great  many  years  there  has  been  a  common  im- 
pression that  because  good  rubber  possessed  certain  quali- 
ties when  properly  cured  compounds  which  possessed  these 
qualities  must  of  necessity  contain  a  certain  given  per- 
centage of  good  rubber.  Another  common  assumption  has 
been  that  because  a  compound  contained  a  certain  amount 
of  rubber  it  was  bound  to  have  a  long  life  and  give  good 
service  value.    This  contention  is  probably  more  nearly  true 


than  the  first,  but  the  facts  are  difficult  to  obtain  btc< 
many  compounds  which  were  certified  to  contain  gi 
quantities  of  pure  rubber  as  indicated  by  tests  have  (a 
in  a  way  that  left  this  assumption  open  to  suspicion. 

Concerning  the  rubber-covered  wire  as  made  up  lo  1 
code  specifications,  and  as  certified  to  by  the  Underv. 
Laboratories  labels,  two  points  are  of  interest:    (i)   \ 
have  a  long  life  and  give  good  service?     (2)   Does  it  i 
tain  20  per  cent  of  rubber!' 

The  second  question  is  relatively  unimportant,  and  i 
will  determine  the  first.  However,  it  may  be  of  interes 
analyze  its  good  and  bad  points.  Mechanically  the  i 
must  be  strong  enough  to  withstand  ordinary  hamll  • 
transportation  and  installing  as  well  as  a  certain  anin 
abuse.  Electrically  it  must  be  suitable  for  from  125  ■. 
to  250  volts,  and  rarely  500  volts,  for  ordinary  house  wir 

The  condition  of  rubber  insulation  most  feared  froi 
point  of  safety  is  that  of  brittleness  or  drying  out,  wl 
causes  cracks  and  possible  exposure  of  the  copper  an. 
noticeable  in  a  majority  of  wires,  especially  at  the  out 
after  they  become  from  five  to  twenty  years  old. 

The  1911  code  rubber-covered  wire  specifications  havi 
ample  factor  of  mechanical  strength  as  far  as  the  ins 
tion  is  concerned,  and  yet  this  is  really  unimportant, 
cause  the  real  strength  of  a  rubber-covered  wire  lies  in 
braid,  and  if  this  is  defective,  the  rubber  will  have  I 
value  from  a  mechanical  point  of  view.  Electrically  il 
is  little  change  in  these  specifications  from  those  repla 

TABLE    II — 191  I    national    ELECTRICAL    CODE    SPECIFICAII' 
COMPARATIVE    CHEMICAL    TESTS 


Company 
Letter 

Acetone 
Extract, 
per  Cent 

Chloro- 
form 
Extract, 
per  Cent 

Alco- 
holic 
Potash, 
per  Cent 

Ash. 
per  Cent 

T.  ■  . 

Sul].; 

perCc, 

K 

BB 

V          .    .  . . 

13.05 
2.89 
9.33 
8.40 
9.46 

13.31 
13.54 
8.82 
8.29 
6.88 

10.47 
6.23 
3.S7 

10.82 
8.47 

7.20 
7.46 

11.88 
9.94 

16.08 

7.24 
8.59 
15.02 
13.44 
6.00 

1.30 
2.85 
2.26 
1.98 
1.51 

2.05 
1.12 
2.53 
3.25 
1.60 

1.80 
5.60 
1.46 
6.81 
3.16 

3.70 
3.24 
2.90 
1.64 
1.11 

2.22 
0.96 
2.56 
2.92 
3.74 

0.33 
14.10 
0.70 
4.00 
0.43 

1.10 
1.28 
1.37 
1.40 
0.86 

1.09 
0.95 
1.31 
0.66 
0.79 

1.80 
1.37 
1.05 
0.56 
0.51 

0.50 
0.89 
0.84 
0.75 
1.19 

56.63 
23.60 
55.70 
61.30 
61.20 

53.82 
54.27 
58.25 
61.95 
62.92 

57.81 
63.25 
63.19 
53.52  ■ 
59.20 

59.60 
58.93 
57.32 
60.32 
56.42 

58.30 
59.40 
57.80 
58.64 
62.15 

,; 

V 

V 

A 

8  (.S 

A 

E 

6.04 

C 

4.9'' 

C 

D 

B 

W 

T 

Y 

Y 

Y 

R 

40. 

4 

4    ■ 

0 

X  . 

z 

z 

n 

5.4' 
7.41 
2    " 

N 

L 

4-1 

and  the  factor  of  safety  is  ample  in  each  case,  ban 
mechanical  injury. 

Whether  the  rubber  will  dry  out  or  not  is,  of  ecu 
purely  speculative,  and  whether  it  will  dry  out  faster  t 
that  on  some  of  the  brands  of  wire  which  it  replaced  n 
be  judged  by  time. 

The  physical  tests  prescribed  in  the  191 1  code  specif 
tions  call  for  a  stretch  before  breaking  from  2  in.  to  6 
when  wire  is  new,  and  allow  the  same  wire  to  stretch  ■ 
from  2  in.  to  4  in.  when  one  year  old.  This  means  a  ph 
cal  change  or  "setting"  of  this  compound  from  a  valui 
one  to  three  to  one  to  two  in  one  year.  If  the  curt( 
physical  change  in  the  rubber  is  a  normal  curve,  this ' 
year  change  will  continue  during  the  second  and  fu' 
years  until  the  condition  of  non-stretch  or  drying  out 
been  reached. 

Comparing  this  with  the  rubber-covered  wire  of  the  • 
York   City   Code   specifications,   which   it   immediateh 
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placed,  one  finds  a  much  smaller  original  stretch,  about  ^^ 
per  cent,  when  the  wire  was  new,  and  a  similar  stretch  at 
the  end  of  the  first  year.  Theoretically  and  practically  a 
wire  made  up  under  these  latter  specifications  which  had 
little  difference  in  the  stretch  value  between  new  and  one- 
year-old  wire  might  easily  have  a  curve  of  deterioration  or 
setting  or  drying  out  which  at  the  end  of  four  or  five  years 
would  show  a  higher  value  than  the  National  Electrical 
Code  wire  described. 

Again,  there  is  a  distinct  relation  between  stretch  and 
curing  of  rubber  or  vulcanization,  and  it  is  conceded  that 
vulcanization  continues  during  the  life  or  aging  of  the  in- 
sulated wire.  That  is  to  say,  compounds  contain  in  them- 
selves a  tendency  to  become  more  and  more  cured  the  older 
they  get.  Again,  it  is  claimed  that  compounds  slightly 
undercured  and  without  qualities  of  stretch  have  less  ten- 
dency toward  after-vulcanization  or  drying  out  than  those 
with  the  original  stretch  and  harder  cure.  In  other  words, 
the  theory  of  the  latest  specifications  is  to  make  the  physi- 
cal conditions  so  high  that  the  drop  must  be  considerable 
before  the  compound  becomes  poor  or  dead,  while  those 
they  superseded  allowed  a  lower  physical  condition  with  a 
lesser  rate  of  change. 

Judging  results  from  an  engineering  viewpoint,  it  is  safe 
to  argue  that  under  either  specifications  some  makes  of 
wires  will  show  good  service  value  and  others  the  reverse, 
while  in  the  long  run  different  makes  will  doubtless  classify 
about  the  same.  In  other  words,  the  making  of  a  compound 
to  meet  certain  tests  is  only  one  feature  in  the  value  of  the 
finished  product.  The  way  it  is  mixed  and  handled,  the 
newness  of  the  rubber  material  and  the  vulcanizing  and 
freedom  from  intentional  or  accidental  adulteration  all 
play  an  important  part. 

In  a  measure,  correct  drying,  mixing,  compounding, 
handling  and  vulcanizing  are  indicated  in  uniformity  of 
tests,  physical,  electrical  and  chemical,  and  the  question  of 
adulteration  is  indicated  by  price  and  manufacturer's  repu- 
tation. 

Unfortunately,  these  two  latter  forces  do  not  have  as  full 
recognition  as  they  should.  Rubber-covered  house  wire  to- 
day is  largely  sold  with  labels  of  the  Underwriters'  Labora- 
tories attached,  certifying  the  approval  of  the  Underwrit- 
ers and  being  accepted  by  the  trade  as  evidence  that  the 
coils  of  wire  to  which  they  are  attached  are  up  to  the  Na- 
tional Electrical  Code  specifications  and  will  be  accepted 
by  the  inspection  departments  having  jurisdiction.  Inci- 
dentally, this  indorsement  by  the  underwriters  and  inspec- 
tion departments  takes  away  from  the  trade  any  further 
responsibility  and  makes  difficult  any  effective  criticism  in 
case  this  wire  should  deteriorate  appreciably  within  a  few 
years.  The  entire  incentive  under  pressure  of  commercial 
conditions  is  for  a  manufacturer  to  make  a  wire  which  will 
pass  all  tests  when  new  and  show  up  well  for  at  least  one 
year  after. 

If  the  contention  of  the  Underwriters  that  the  drying  out 
of  the  insulation  on  the  wire  in  service  induces  a  fire  hazard 
is  correct,  it  would  seem  that  the  electrical  industry,  to- 
gether with  the  inspection  departments,  should  frame  stand- 
ards indicating  what  degree  of  brittleness  of  insulation  con- 
stitutes a  hazard.  Then  any  wire  failing  in  such  tests  would 
have  to  be  replaced.  Probably  this  rule  would  affect  many 
installations  throughout  the  country,  but  it  need  not  be 
made  retroactive.  Certainly  it  would  allow  a  fairer  play 
for  manufacturers'  reputations  than  exists  to-day  and  per- 
jmit  an  intelligent  comparison  between  first  cost  of  rubber- 
covered  wire  and  cost  per  year  of  service.  In  the  absence  of 
such  a  clearly  defined  standard  the  age  of  a  wire  in  build- 
ings, generally  set  for  about  twenty  years,  is  more  often 
considered  a  reason  for  its  condemnation  than  its  actual 
quality. 

One  point  which  has  not  been  mentioned  is  the  effect  of 
insulation  on  the  copper.  Corrosion  from  this  cause  does 
not  appear  to  be  as  frequent  in  house  service  as  in  under- 


ground service,  and  when  it  occurs  it  causes  such  obvious 
trouble  that  it  carries  its  own  remedy  with  it. 

Braid  on  Rubber-Insulated  Wire 
I  he  braid   covering  on   a   wire  serves  two   functions — it 
adds  strength  to  the  wire  and  compound  underneath  and  it 
serves  as  a  protector  to  prevent  deterioration  of  the  com- 
pound and  conductor  underneath. 

1  his  means  that  when  the  braid  is  exposed  to  the  atmos- 
phere it  should  withstand  temperatures  varying  from,  say, 
130  deg.  Eahr.  to  o  deg.  Eahr.,  or  such  temperatures  as  serv- 
ice conuitions  may  require,  without  any  deleterious  effect  on 
the  braid  itself  or  the  preservative  and  air-excluding  com- 
pound with  which  it  is  saturated.  A  braid  which  continu- 
ally absorbs  moisture  and  then  dries  out  will  rot  in  a  rela- 
tively short  time.  The  braid  should  be  strong,  of  good- 
quality  cotton,  and  flexible  enough  to  protect  the  conductor 
during  the  ordinary  process  of  handling,  and  if  it  fills  these 
qualifications  it  is  likely  to  give  a  good  account  of  itself  in 
service. 

Unfortunately  waxes  which  best  exclude  water  may  tend 
to  stiffen  the  wire  and  crack  the  braid  when  bent,  or  if  put 
into  the  braid  at  a  temperature  high  enough  to  saturate  it 
thoroughly,  may  slightly  char  the  braid  fiber.  Again,  those 
waxes  which  best  withstand  high  temperature  will  not  best 
withstand  low  temperature,  although  of  the  two  the  former 
is  considered  more  important.  Moreover,  the  strongest 
braids  are  not  necessarily  the  most  flexible. 

To  cover  these  points  properly  requires  specifications 
which  will  give  the  best  mean  average  on  points  enumerated 
and  which  are  individualized  for  different  manufacturers' 
methods.  It  is  wise  to  make  moisture  absorption,  liigh  and 
low  temperature  tests  and  bending-under-tension  tests  on 
braid,  and  also  tests  of  physical  strength  whenever  the  wire 
may  be  subject  to  rough  handling.  Aging  tests  on  braid 
could  be  made  with  advantage,  and  their  importance  made 
more  prominent  in  specifications. 

As  pertinent  it  might  not  be  amiss  to  quote  a  series  of 
tests  made  by  Mr.  Frank  R.  Shields  at  the  Massachusetts 
Institute  of  Technology  several  years  ago  to  find  some 
quick  means  of  determining  the  service  value  of  rubber 
compounds  by  exposure  for  a  short  time  to  severe  chemical 
or  oxidizing  conditions. 

These  tests  were  as  follows:  (a)  Exposure  of  samples 
bent  over  tubes  so  that  the  rubber  surface  was  under  some 
strain  to  an  atmosphere  of  ozone  generated  by  oxidation  of 
phosphorus  by  air;  this  for  varying  periods  of  time  and  at 
different  temperatures,  (b)  Exposure  of  similar  samples 
to  an  atmosphere  of  pure  o.xygen  for  varying  periods  and 
exposed  to  sunlight,  (c)  Sun-cracking  test,  by  exposing 
samples  similarly  bent  to  the  action  of  sunlight  for  varying 
periods  so  as  to  hasten  oxidization. 

In  addition,  nitric  acid,  chromates,  permanganates, 
hydrogen  peroxide  and  acetone  peroxide  tests  were  re- 
ferred to  all  as  powerful  oxidizing,  or  quick  aging,  agents. 
Mr.  Shield's  conclusions  after  about  two  years  of  experi- 
ments were  as  follows  :  ( i )  That  the  opinion  of  the  major- 
ity of  engineers,  as  quoted  in  different  discussions,  is  not  to 
specify  a  certain  composition  for  insulation,  but  to  leave  it 
to  the  manufacturer,  the  important  thing  being  for  the  insu- 
lation to  do  the  work.  (2)  That,  of  the  different  qualities 
possessed  by  insulation,  durability  is  the  most  difficult  to 
obtain  and  the  most  important,  and  any  test  to  be  successful 
must  decide  this  point,  the  insulation  resistance  and  dielec- 
tric capacity  being  of  varying  importance.  (3)  The  ozone 
test  gives  results  which  are  practically  worthless.  (4) 
There  are  many  reasons  for  believing  that  exposure  of  the 
samples  to  the  action  of  sunlight  and  oxygen  under  pres- 
sure can  be  made  the  basis  of  a  reliable  and  practical  test. 
The  experiments  and  conclusions  of  Mr.  Shields,  which 
match  with  those  of  other  engineers  and  the  writer,  recog- 
nize the  difficulty  of  insuring  "service  value"  in  rubber-insu- 
lated wire  compounds  by  any  known  specifications  or  tests 
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splice!  at  or  shortly  after  the  time  of  manufacture,  anil 
idicatc  tlic  importance  of  treating  such  specifications  and 
sts  as  only  one  factor  (important  if  properly  applied)  and 
lowing  full  consideration  lo  the  price  and  reputation  or 
-and  of  manufacture  when  attempting  to  judge  the  value 
F  the  product.  In  the  estimation  of  the  writer,  the  sooner 
lis  viewpoint  is  recognized  the  sooner  real  progress  will 
J  made  in  rubber-covered  wire  specifications,  and  the  ob- 
■ct  of  inspection  and  tests  then  will  be  to  identify  recog- 
ized  brands  rather  than  to  call  for  wire  made  up  under 
mtinually  changing  specifications. 


Recent  Telephone  Patents 

Party-Line  Devices 
It  is  at  times  considered  advisable  on  party  lines  for 
lose  using  the  line  to  obtain  notice  of  the  attempt  of  a 
lird  station  to  interrupt.  According  to  the  invention  of 
[r.  A.  Schlosser,  of  Dodge,  Neb.,  an  auxiliary  transmit- 
;r  and  gong  are  included  within  the  set,  and  in  case  the 
jok  switch  is  allowed  to  rise,  the  gong  is  struck  through 
e  agency  of  the  auxiliary  transmitter,  impressing  its 
laracteristic  tone  upon  the  line. 

A  harmonic  ringer  is  the  subject  of  a  patent  granted  to 
[r.  C.  J.  Erickson,  of  Chicago.  The  novelty  lies  in  the 
ethod  of  mounting  the  clapper  rod.  This  rod  is  thinned 
;  its  lower  end  to  form  a  reed-like  slip.  This  end  is  then 
amped  in  a  hole  in  the  pole  of  the  polarizing  magnet, 
he  armature  is  slipped  onto  the  clapper  rod  and  held  in 
le  proper  position  by  clamping  screws. 
A  lock-out  switch  for  party  lines  has  been  patented  by 
[r.  J.  G.  Roberts,  of  Chicago,  III.,  the  patent  being  as- 
gned  to  the  Western  Electric  Company.  This  switch  is 
F  the  step-by-step  type  and  is  operated  by  a  polarized 
:lay,  impulses  in  one  direction  serving  to  advance  a  ratchet 
vitch  while  an  impulse  in  the  second  direction  withdraws 
le  pawls  and  permits  the  switch  to  return  to  zero.  Each 
iguiar  position  of  the  switch  corresponds  to  one  station. 


Letter  to  the  Editors 

Waterloo  Transformer  Connections 

o  the  Editors  of  the  Electrical  World: 
Sirs  : — In  connection  with  the  description  of  the  steam 
ant  and  substation  equipment  at  Waterloo,  la.,  which  ap- 
;ared  in  the  Electrical  World  dated  July  26,  use  was  made 
:  a  diagram  of  transformer  connections  which,  although 
milar  in  many  respects  to  the  connections  actually  em- 
oyed,  fails  to  represent  the  true  idea  of  the  method  of 
introl  devised  and  installed  by  the  writer.  Fig.  i,  which 
the  diagram  used  in  the  article  referred  to,  shows  two  in- 
:pendent  systems — a  straight  open-delta  motor  service  sys- 
m  with  the  two  outside  transformers  and  a  straight  mul- 
5le  primary,  three-wire-secondary  lighting  system  with  the 
.0  inside  transformers,  the  two  systems  not  being  inter- 
innected  in  any  way  but  fed  from  the  same  three-phase 
eder.  In  Fig.  2  are  shown  the  connections  used  by  the 
riter.  The  four  transformers  are  interconnected  and 
)erate  as  a  complete  unit,  from  which  may  be  taken  energy 
ir  three-phase  motor  service  and  for  three-wire  single- 
lase  lighting  service.  Use  is  made  of  standard  regulators, 
hich  give  absolute  control  of  the  voltage  in  either  side  of 
e  three-wire  lighting  secondaries.  This  is  the  feature  of 
e  design  that  is  unique. 

An  examination  of  the  arrangement  of  the  regulators  at 
and  C  will  show  that  the  secondary  coil  at  C  is  reversed 
ith  respect  to  the  secondary  coil  at  B,  whereas  the  excit- 
ig  coils  have  the  same  sense  in  both  regulators.  The  re- 
dt  of  this  arrangement  is  to  cause  one  regulator  to  "buck" 


and  the  other  regulator  to  "boost"  coincidentally,  or  vice 
versa.  As  a  matter  of  fact,  use  is  made  of  a  single  regulator 
having  two  secondary  circuits  and  one  exciting  circuit,  one 
(it  ilu'  secondary  circuits  being  reversed  when  connect- 
ing it  up. 

.N'ormal  regulation  in  the  primary  lighting  phase  i — 2  is 
taken   care  of  by  the  straight  single-phase,  double-circuit 
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FIG.     1 — INCORRECT    DIAGRAM    OF    TRANSFORMER    CONNECTIONS 

regulator  shown  at  A,  located  at  the  main  station.  The  pur- 
pose of  a  double-circuit  regulator  is  to  boost  equally  in  two 
of  the  leads,  instead  of  in  only  one,  thus  maintaining  a 
more  uniform  triangle  of  voltages. 

By  placing  the  regulator  secondary  B  in  the  line  feeding 
energy  to  transformers  i  and  2  and  the  secondary  of  C 
in  the  line  feeding  to  transformers  3  and  4,  one  bucking 
and  the  other  boosting  an  ecjual  amount,  no  circulating  cur- 
rent can  be  produced  in  this  system,  the  principal  effect 
being  to  control  the  secondary  voltage  in  transformers 
2  and  3  at  will. 


fefder  from  Ham  station 
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FIG.    2 — CONNECTION    OF  TRANSFORMER    BANK    TO    UNDER- 
GROUND  SYSTEM 

Merely  for  the  sake  of  clearness,  separate  secondare' 
buses  are  shown  for  lighting  and  motor  service;  as  a  matter 
of  fact,  the  neutral  bus  is  added  to  the  three  motor-service 
buses,  thus  making  a  single  four-wire  lighting  and  power 
bus,  and  all  of  the  underground  feeders  are  four-wire,  be- 
ing connected  to  this  one  bus. 

Waterloo,  la.  Austin  Burt. 
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Heavy  Service  on  a  Plant  Engine 

r  the  last  fourteen  years,  twenty-two  hours  a  day  and 
ays  in  the  year,  the  Ball  &  W'ood  engine  in  the  power 
supplying  New  York  University  and  the  Hall  of  Fame, 
ersity  Heights,  has  been  rendering  continuous  service, 
shing  light  and  power  to  eight  buildings  and  exhaust- 
1  heating  service  to  four.  These  building  are  scattered 
the  27  acres  of  grounds  which  make  up  the  campus  of 

York  University.  There  is  no  other  engine  in  the 
r  plant  so  that  the  university  buildings  have  been 
,'ther  dependent  upon  this  unit  for  service.  The  present 
pie  is  of  special  interest  in  contrast  with  the  impres- 
prevailing  in  some  quarters  that  reciprocating  machin- 
f  this  kind  is  of  limited  life.  Mr.  Galezio,  chief  engi- 
of  the  plant,  declares  that  the  engine  is  still  in  the  best 
lerating  condition  and  good  for  many  years  yet.  The 
lal  installation  was  made  under  the  direction  of  Messrs. 
im,  Mead  &  White,  architects,  and  Pattison  Brothers, 

ical  engineers. 


k  Change-Over  from  12,000  Volts  to  33,000  Volts 

;  Gary  &  Interurban  Railway  Company  holds  trackage 
'.  between  Hammond  and  Laporte,  Ind.,  and  at  present 
arating  interurban  cars  over  about  20  miles  of  track 
.:11  as  the  local  cars  in  Gary.  A  large  portion  of  the 
ty  used  in  operating  these  cars  was  supplied  by  the 
c  Service  Company  of  Northern  Illinois  over  a  circuit 
•  tapped  the  electric  service  company's  12,000-volt  line 
ng  between  Blue  Island  and  Chicago  Heights.  111.  The 
mission  line  in  the  State  of  Illinois  is  ow-ned  by  the 
1';  Service  Company,  and  the  section  in  Indiana  is 
111  by  the  railway  company.  One  substation  of  the  lat- 
;  West  Gary,  containing  two  500-kw  rotaries,  was  fed 
filhis  line  and  supplied  energy  for  the  operation  of  the 
siver  practically  the  entire  road. 

IJore  the  railway  company's  substation  at  East  Gary 
ilit  into  operation  it  was  necessary  to  extend  the  trans- 
sn  line  and  raise  the  tension  to  33,000  volts.  The 
iliient  at  East   Gary   consists  of  two  300-kw  rotaries 


FIG.    I MAP  OF   GARY   &   INTERURIiAX    SYSTEM 

1  li:  accompanying  transformers,  which  are  designed  to 
r:].'  on  33,000  volts.  As  the  looo-kw  installation  ft  the 
>Ovolt  substation  in  West  Gary  was  carrying  a  large 
rlid,  it  was  impossible  to  shift  this  load  over  onto  a 
-k  station  when  the  change  from  12.000  volts  to  33.000 
ts -as  made. 
-ItTicity  supplied   by   the    Public    Service   Company   to 


the  railway  is  generated  at  Blue  Island,  and  two  12,000- 
volt  transmission  lines  are  run  between  the  station  and 
Chicago  Heights.  For  this  reason  it  was  considered  better 
practice  to  install  the  step-up  transformers  at  the  generat- 
ing station  rather  than  at  the  point  where  the  railway  com- 
pany's transmission  line  taps  the  Public  Service  Company's 
lines.  Four  3000-kw,  33, 000-12,000-volt  oil-filled,  water- 
cooled  transformers  were  purchased  by  the  electric-service 
company,  and  two  of  them  were  connected  open  delta  and 
installed  in  a  temporary  shed  outside  of  the  generating 
station.      These   transformers   were   connected   through    oil 


FIG.    2 LI.N'E    COXSTRUCTIOX    KETWEEX    BLUE    ISLAND    STATION 

AND    TIE-IN    POINT 

switches  to  the  station  busbars  and  to  a  33,000-volt  trans- 
mission line  which  was  constructed  on  the  same  poles  with 
the  12,000-volt  line.  The  33,ooo-vo!t  line  was  supported 
below  the  12,000-volt  line,  so  that  the  men  could  work 
without  hazard  in  the  daytime  with  the  upper  line  energized. 
The  wires  on  the  new  line  were  strung  as  far  as  the  tie-in 
point  previously  mentioned,  and  the  job  of  dead-ending  and 
connecting  to  the  railway's  line  was  postponed  until  the 
time  set  for  the  cut-over. 

A  33,000-volt  substation  was  being  built  by  the  railway 
company  at  Wilkinson,  Ind..  in  which  two  300-kw  transfor- 
mers are  to  be  installed.  These  transformers  were  brought 
lo  the  old  substation  at  West  Gary  and  set  up  in  a  tem- 
porary structure.  Connections  were  made  from  them  to  the 
substation  buses  and  to  the  transmission  line  with  the  neces- 
sary disconnecting  switches,  and  the  final  connections  were 
left  open  until  the  line  could  be  de-energized  witliout  in- 
terrupting the  service. 

At   midnight,   one    hour   before    the    railway    service   or- 
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diiiarily  ceases,  the  transmission  line  was  dc-energized ;  the 
old  ciiuipnient  at  West  Gary  was  cut  out  of  service  and  the 
final  connections  on  temporary  transformers  were  made. 
At  the  same  time  men  stationed  at  the  tie-in  point  on  the 
Public  Service  Company's  lines  dead-ended  the  33,000-voh 
line  from  Blue  Island,  erected  a  buck-arm  for  a  right-angle 
turn,  disconnected  the  line  paralleling  the  railroad  tracks 
from  the  12,000-volt  line  and  connected  it  to  the  new  33,000- 
volt  line.  W  hile  this  work  was  going  on  tests  were  made 
to  see  that  the  transformers  were  installed  with  proper 
phase  relations  and  the  entire  line  was  tested  for  stability. 
Meanwhile  the  construction  men  were  kept  on  the  grounds 
so  that  the  connections  could  be  changed  back  to  the  12,000- 
volt  line  in  case  any  serious  difficulties  were  encountered. 
At  4  a.m.  the  oil  switches  at  Blue  Island  were  closed  and  the 
line  was  energized.  No  difficulty  was  experienced  in  exe- 
cuting the  plan,  and  the  line  has  been  working  satisfactorily 
ever  since. 

The  original  branch  line  feeding  the  railrnail  having  been 
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FIG.     3 HUCK-ARM     CONSTRUCTIO.N 
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designed  for  12,000  volts,  a  sufficient  factor  of  safety  was 
not  left  by  using  the  old  insulators.  This  line,  which  was 
about  15  miles  long,  was  re-equipped  with  insulators  suitable 
for  33,000  volts  betw-een  the  hours  of  1.30  a.m.  and  4.30  a.m. 
on  the  nights  preceding  the  final  change.  During  this  time 
the  line  was  de-energized  and  the  men  did  not  have  to  work 
under  any  hazard.  In  fact  the  entire  work  was  carried  on 
with  careful  guard  for  the  lives  of  the  men. 

All  of  the  connections  and  installations  which  were  made 
during  the  night  on  which  the  line  received  its  first  energy 
at  33,000  volts  are  not  permanent.  The  line  construction 
is,  however.  What  remains  to  be  done  is  to  rewind  the  old 
transformers  vvhich  were  formerly  used  in  the  West  Gary 
substation  so  that  they  can  be  used  on  33.000  volts.  After 
this  is  done  the  transformers  which  are  now  being  used  in 
the  substation  will  be  replaced  by  those  rewound,  and  the 
new  ones  will  be  installed  in  the  substation  at  Wilkinson, 
for  which  they  were  originally  purchased.  An  addition  is 
being  made  on  the  generating  station  at  Blue  Island  to  re-' 


ceive  the  3000-kw  transformers  when  they  are  perm;iii 
installed.    As  soon  as  this  extension  is  made  two  of  tl^ 
3000-kw  transformers  which  were  purchased  by  the  i 
Service  Company  will  be  set  up  and  connected  in  open 
Between  I  130  and  4:30  a.  ni.,  when  the  energy  is  not  nc  . 
the  33,000-volt  line  will  be  shifted  over  to  them  from  1  1 
temporary  transformers  outside  of  the  station.    One  of  1 
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temporary  transformers  will  then  be  connected  in  the  0| 
delta  and  the  system  will  be  in  its  final  form. 

The  method  adopted  by  the  Public  Service  Company 
installing  the  transformers  and  converting  the  system 
a  12,000-volt  to  a  33,000-volt  system  without  any  ser\'i 
terruptions  is   ingenious  and   worked  out  well 
Mr.  J.   C.  Gapen,  engineer  of  electrical  distri 
charge  of  the  construction,  and  Mr.  .Mfred  Herz  v 
ing  engineer  in  charge  of  the  final  inspection  whh 
mined  whether  the  connections  were  correct. 


Extra  Eye  Lugs  for  Disconnect  Switches 

In  a  certain  railway  substation  the  converting  equipm 
consists  of  three  5oc-kw,  6oo-volt  rotaries  supplied  throi 
step-down  transfonners  from  a  pair  of  25.000-volt  tra 
mission  lines.  These  supply  connections  are  in  dupiic: 
so  that  if  one  line  breaks  down  the  load  can  be  tr.insfcr 
to  the  other  by  means  of  a  double  set  of  disconnect 
switches.     The  switches  have  double  blades,  the  holes 
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ADDITIONAL  LLG  AND  SWITCH   BLADES 


the  puller  hook  being  drilled  through  two  bl.> 
The  operators,  however,  experienced  difficulty  in  fin 
the  holes  quickly  w^hen  necessary,  so  the  extra  eye 
illustrated  were  added.  Without  changing  the  s» 
blades  in  any  way,  this  lug  fits  over  the  blades  and  is 
cured  by  the  threaded  bolt  passing  through  the  ong 
hook-hole  in  the  blades. 
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Test  of  a  Kerosene-Oil  Engine 

By  H.  D.  Wile 

soline  engines  as  prime  movers  for  isolated  electric 
IS  are  no  novelty;  but  an  internal-combustion  engine  of 
irdinary  type  that  can  successfully  burn  any  oil  of  a 
ty  over  40  deg.  Baume,  run  smoothly,  and  give  close 
ijh  regulation  for  electric  lighting  purposes,  deserves 
i^ition.  This  engine,  the  Falk  kerosene  engine,  li- 
:d  under  the  Secor-Higgins  patents,  was  tested  out  in 
team  and  gas  laboratory  of  the  University  of  Wis- 
1. 

je  engine  resembles  closely  the  ordinary  four-stroke- 
',  throttling-governor,  stationary  engine,  with  mechan- 
I  operated  valves  and  make  and  break  ignition.  The 
;haft.  driven  by  the  crank  through  a  worm  gear,  work- 
\  oil.  operates  the  fuel  pump,  the  governor  gear,  both 
s  and  the  igniter  tripper.  The  gasoline  for  starting  is 
■ed  into  the  mixer  by  a  hand  pump.  A  7.5-kw  com- 
d-wound  generator  is  directly  connected  to  the  engine, 
important  part  is  the  mixer,  a  rectangular  box  mount- 
top  of  the  cylinder,  as  shown  herewith.  It  is  very 
k.  has  no  moving  parts,  and  is  divided  into  two  com- 
lents — one  for  fuel  and  one  for  water.  The  fuel  and 
ater  are  drawn  down  through  special  needle  valves  and 
ized  by  the  swift   passage  of  air  currents,   caused  by 


KEROSEXE-OIL   E.N'GINE   UNDER   TEST 

potion  of  the  piston.  This  mixture  of  oil  and  water, 
?g  through  the  double-balanced  throttle  governor,  en- 
iie  cylinder  through  the  inlet  valve  port.  The  governor 
(/  sensitive,  regulating  the  volume  of  successive  charges 
I  ordance  with  the  conditions  of  the  load. 

engine  is  easily  started  and  it  is  necessary  only  to 
t;e  it  a  very  short  time  on  gasoline  before  feeding  it 
il<erosene,  as  this  system  of  combustion  does  not  re- 
r  a  hot  cylinder  to  burn  the  fuel  successfully. 
'  ir  series  of  tests  were  made  in  the  following  order: 

acket  water  temperature;  (2)  time  of  ignition;  (3) 
3it  of  water  in  cylinder,  and  (4)  economy  run. 

i:  results  of  the  first  three  tests  were  used  in  obtaining 

I'ttings  for  the  economy  runs.     The  data  and  results 

iven  in  the  table.  During  the  runs  readings  were 
e'  at  stated  intervals  of  the  gages  on  the  kerosene  and 

ixer  water  tanks,  the  speed,  the  temperatures  of  the 
:Und  outlet  jacket  water,  the  amount  of  jacket  water 
jt  electrical  load,  and  an  indicator  card  was  taken. 

]t  resuhs  of  the  tests  showed  that  the  engine  was  en- 
1  satisfactory  in  its  operation.  It  was  easy  to  start, 
^ino  more  difficult  than  a  gasoline  engine  of  the  same 
■■'  The  most  efficient  jacket-water  temperature  was 
_td  175  deg.  Fahr.,  and  the  best  angle  of  advance  of 
itin  was  36 — the  average  angle  for  gasoline  engines  is 


16.  This  would  naturally  be  expected,  because  kerosene 
burns  more  slowly  than  gasoline.  Water  is  essential  in  the 
cylinder  of  a  kerosene  engine,  as  it  performs  four  duties — 
prevents  rapid  explosions,  excessive  pressures  and  high  tem- 
peratures, and  also  prevents  the  heavy  deposit  of  carbon 
on  the  walls  of  the  cylinder.  The  deposit  of  carbon  after 
three  months  of  intermittent  operation  was  about  the  same 
as  would  be  found  in  a  similar  gasoline  engine. 

TEST  OF   KEROSENE  OIL  ENGINE 


Cooling  water,  lb.  per  hr 

Inlet  temperature,  deg.  Fahr., 
Outlet       temperature,       deg. 


Fahr 


R-l 

Brake-hp 

Indicated  hp 

Mechanical      efficiency, 

cent 

Kerosene,  lb.  perbhp-hr. 
Thermal  efficiency 


106 
448 
9.0s 
11.04 


Angle  ignition,  deg. 
R.p.m. 


Brake-hp 

Indicated  hp 

Mechanical  efficiency,  . .  . 
Kerosene,  lb.  per  bhp-hr. 
Thermal  efficiency 


Mi; 
R.p.m. 


■  water-kerosene,  per  cent. 


ike-hp 

Indicated  hp 

.Mechanical  efficiency. . . . 
Kerosene,  lb.  per  bhp-hr. 
Thermal  efficiency 


448 
9.05 
11.31 


157 
449 
8.73 
10.65 


450 
9.05 
10.65 


34.4 
442 
8.7 

12.3 


182 
446 
9.05 
11.84 


442 
8.73 
12.0 


Brake-hp 

Indicated  hp 

R.p.m 

Mechanical  efficiency. . 
Cooling  water,  lb.  per  hi 
Kerosene,  lb.  per  bhp-h 

Thermal  efficiency 

Maximum  pressure,  lb.  per 


sq.  in. 


4.2 

5.5 

7 

8.73 

10.3 

6.4 

7.S 

9.17 

11.2 

12.5 

457 

457 

450 

448 

437 

66 

74 

76 

77 

82.5 

236 

290 

306 

262 

309 

1.55 

1.26 

1.05 

0.93 

0.87 

7.3 

10.1 

12.1 

13.8 

14.7 

68 

94 

124 

170 

206 

11.9 

14.38 
436 

82.8 
304 
0.94 

13.6 

242 


Some  of  the  interesting  points  brought  out  in  this 
test  were  that  the  best  ratio  of  kerosene  to  water  in 
the  mixer  was  as  three  to  one,  and  that  the  addition  of  more 
water  decreased  the  thermal  efficiency;  that  the  percentage 
of  heat  absorbed  by  the  jacket  water  was  approximately 
16  per  cent,  and  the  heat  lost  in  radiation  and  exhaust  was 
approximately  55  per  cent.  This  differs  widely  from  gaso- 
line-engine practice,  where  40  per  cent  of  the  energy  in  the 
fuel  is  absorbed  by  the  jacket  and  30  per  cent  lost  through 
the  exhaust.  The  fuel  economy  was  good,  0.872  lb.  kero- 
sene per  brake-hp-hr  being  the  lowest.  The  tests  show 
that  non-volatile  or  low-grade  fuels  can  be  burned  success- 
fully in  small  units. 

Assuming  kerosene  at  10  cents  a  gallon,  the  fuel  cost  in 
operating  this  outfit  according  to  the  test  would  be  2.1  cents 
per  kw-hr.  By  using  a  cheaper  grade  of  oil  and  purchas- 
ing it  in  large  quantities,  this  cost  may  be  cut  40  per  cent. 


Half-Speed  Generator  Operation 


Can    a    120-voIt    direct-^ 
to   produce   60   volts? 


ent    generator    be    optiatfd    at 


:-half 
J- 


When  separately  excited  the  voltage  produced  by  a  direct- 
current  generator  varies  directly  with  the  speed  and  at 
half-speed  has  one-half  full-speed  value.  Since  an  emf  of 
60  volts  is  insufficient  for  exciting  a  120-volt  generator,  this 
machine  would  not  be  self-exciting  at  one-half  speed. 
However,  by  dividing  the  field  coils  into  two  equal  parts 
and  connecting  these  in  parallel  instead  of  series  the  cur- 
rent in  each  field  coil  will  be  the  same  as  formerly  and 
the  operation  should  be  satisfactory,  provided  the  field  cir- 
cuit rheostat  is  arranged  to  withstand  double  current 
strength.  The  voltage  being  lowered  to  one-half,  the  total 
field  current  doubled,  and  the  permissible  armature  current 
not  increased,  the  permissible  output  is  somewhat  less  than 
50  per  cent  of  the  original  value. 
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Abstracts  of  Important  Orig-inal  Articles  Appearing 
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Cii'iicrutors,  .Muturs  and  'i'ransturmL'r& 
Definition  of  Rotation  of  Phases  in  Atlcrnaling-Ciincnl 
Diagrams. — Strccker  quotes  the  rule  adopted  by  the  Interna- 
tional Electrical  Congress  in  191 1  in  Turin  as  to  the 
definition  of  sense  of  rotation  of  phases  in  alternating- 
current  diagrams,  and  refers  to  the  fact  that  considerable 
opposition  to  this  definition  has  manifested  itself  among 
German  engineers.  The  matter  is,  therefore,  now  subjected 
to  a  thorough  discussion.  11.  Goerges  summarizes  the  argu- 
ments which  can  be  raised  against  the  rule  of  the  Interna- 
tional Electrical  Congress,  while  E.  Breisig  and  K.  W. 
Wagner  summarize  the  arguments  for  the  commission.  The 
discussion  is  to  be  continued. — Elck.  Zcil.,  July  31,  1913. 

Commutation  Theory. — M.  L.\tour. — Some  notes  on  com- 
mutation in  the  really  neutral  zone.  He  refers  to  his  theory 
pronounced  in  1902  and  explains  how  the  mixing  up  of  two 
different  explanations  of  the  same  thing  has  led  to  curious 
misunderstandings.  With  Richter  he  is  now  in  complete 
agreement.  As  to  Menges'  theory,  the  present  author  con- 
siders it  to  be  an  "exaggeration"  of  his  own  theory  which 
he  cannot  accept. — Elck.  11.  .Masch.  (Vienna).  July  27,  1913. 
Commutation  of  Refnlsion  Motors. — M.  Liwschitz. — In 
order  to  reduce  the  detrimental  effect  of  the  enif  of  trans- 
formation in  repulsion  motors,  the  author  connects  the 
short-circuited  windings  in  opposition  to  each  with  respect 
to  the  emf  of  transformation.  By  this  means  the  formation 
of  sparks  at  the  commutator  is  diminished  not  only  during 
normal  operation  but  during  starting. — Elek.  11.  .Masch. 
(X'icnna),  Aug.  3,  1913. 

Lamps  and  Lighting 

Street-Lighting  Specifications. — .\  long  editorial  review- 
ing the  recent  report  of  the  committee  of  the  National  Elec- 
tric Light  Association  on  street  lighting  and  comparing  its 
conclusions  with  those  of  the  recent  joint  British  committee 
of  the  Illuminating  Engineering  Society  and  others.  The 
American  specification  would  consist  of  a  study  by  an  engi- 
neer who  would  be  responsible  for  the  whole  scheme.  He 
would  determine  what  illumination  was  necessary  and  what 
lamps  should  be  used,  how  they  should  be  spaced  and  at 
what  height,  etc.  He  would  then  draw-  up  a  specification 
and  rely  upon  candle-power  measurements  to  see  that  his 
specification  had  been  carried  out.  The  specification  sub- 
mitted by  the  British  committee,  although  it  would  not  pre- 
clude the  specifying  of  details,  would  render  necessary  only 
the  specifying  of  minimum  illumination  in  all  the  more  im- 
portant contracts.  The  present  writer  thinks  that  whether 
we  can  depend  upon  the  measurement  of  illumination  for  a 
specification  of  this  kind  is  largely  a  question  of  accuracy. 
Engineers  are  accustomed  to  the  measurement  of  candle- 
power:  they  are  not  so  used  to  the  measurement  of  illumi- 
nation. There  is  a  doubt  in  the  minds  of  many  whether 
illumination  measurements  can  be  made  with  sufficient  ac- 
curacy for  the  purpose. — London  Electrician.  Aug.  i.  1913. 

Church  Lighting. — An  illustrated  article  on  the  electric 
lighting  of  Westminster  .\bbey  in  London.  The  electroliers 
in  the  main  body  of  the  building  are  six-lamp  and  four-lamp 
fittings,  provided  with  50-watt.  220-volt  metal-filament 
lamps.  These  lamps  being  supplied  with  energy  at  200 
volts,  about  10  per  cent  below  their  rated  voltage,  will 
have  substantially  increased  life;  at  the  same  time  they  give 
a  more  subdued  tint  to  the  light,  thereby  providing  the  rest- 


ful effect  necessary  in  church  illumination.     The  main 
of  the  building,  tlie  nave,  is  illuminated  by  two  rov. 
eight  six-lamp  electroliers  suspended  from  the  roof  by  . 
posite  cables  of  steel  wire  surrounded  by  the  necessary  c . 
trie  leads.     These  are  spaced    18.5   ft.  apart  and   13.5  , 
above  floor  level. — London  Electrician,  Aug.  i,  1913. 
Incandescent     Lamps — M.     von     Pir.xni. — The     .1 
sketches  the  development  of  the  modern  incandescent  '. 
from  the  carbon  lamp,  osmium  lamp,  Xernst  lamp,  tanta ; 
lamp  to  the  tungsten  lamp  with  squirted  filament  and  vi 
drawn  filament.     Fig.  i  shows  four  different  scales  gi\ ; 
for    a    normal    i.i-watt-per-hefner-candle-power  lamp  ; 


o/oVolt 
50- 


W/CP  "/oVolt 
50H 


5.0 


-40 

60--  35 

.r3.0 

-    2S 


70 
804 


■  ■   li 

-  15 

90^-  ■"• 

;      1.3 


--^.o 


100-f 
110- 

1204  M 

130- ■  »' 

1404  OB 
150-^ 


20 


GOH 
70 
80 
904 


o/oD.R  o/oVoU 
SOH 


-50 

■     60 


60 
70 
80 
904: 


100-^-100      100^-100      100^-101 

:-    110  +  * 


:■    130 

110-    i«, 


-150 


1204 


-200 
130-^250        '•3°- 


110 

1204 


o/oAfTifk  o/oVoU 
70 


«yoC 


504  " 

ec 


-80 


.r90 


60- 
70- 

80-: 

90-' 


u 


-90 


110 
120 


iA0-r300 

r350 
150-^ 


140- 
150- 


-    125 


110^ 

120 

130 

140- 

150- 


FK;.     1 SC.M.ES    OF     l..\MP    V.M.VES 


watts  per  candle-power  as  a  function  of  the  voltage, 
amperes  as  a  function  of  the  voltage,  and  the  ohms  a 
function   of   the   voltage,   respectively.      The    values 
marked   100  per  cent   for  the  conditions  under  which 
lamp  consumes  i.i  watt  per  hefner  candle.     For  instan 
increasing  the  Voltage  by  10  per  cent  above  normal  rai 
the  candle-power  by  39  per  cent  and  raises  the  amperes 
5.6  per  cent,  so  that  the  watt  per  candle-power  is  redu' 
to  0.92. — Mitteilungen  a.  d.  Ges.  Siemens  &  Halskt,  J 
m^:ns-Schuckertv.'erkc.  Vol.  I.  No.  I,  July,  1913. 

Alternating-Current  MetaUic-Filamcnt  Lamps.— .^.  \- 
SEN. — An  illustrated  English  translation  in  abstract  ot 
German  paper  recently  noticed  in  the  Digest  on  a  new  ■ 
perimental  method  for  determining  the  fluctuation  of  lii 
from  a  metallic-filament  lamp  during  half  a  cycle.— Lorn 
Electrician,  Aug.  i,  1913. 

Traction 

Freight    Locomotive. — R.    Richter. — .\n    illustrated 
scription  of  the  regulation  of  the  electric  freight  locoi 
live  built  by  the  J^hwartzkoff  company  for  the  Pnif 


August  23,  1913 


ELECTRICAL     WORLD 


391 


State  Railways.  The  speed  of  the  motor  is  controlled  by 
means  of  an  induction  regulator  in  connection  with  a  step 
transformer.  The  induction  regulator  is  operated  by  com- 
pressed air.  The  motor  has  two  separate  armature  wind- 
ings which  are  connected  in  series  through  the  commuta- 
tors. The  connnutators  are  arranged  at  both  sides  of  the 
armature  so  that  the  design  is  perfectly  symmetrical,  and 
an  excellent  cooling  action  is  obtained.  The  main  advan- 
tage of  the  two  armature  windings  is,  however,  the  reduc- 
tion of  the  armature  current  to  one-half  of  the  value  in  a 
motor  with  the  same  emf  at  rest  between  adjoining  com- 
mutator segments  and  with  only  one  commutator.  This  re- 
sult is  important  since  it  permits  the  use  of  comparatively 
cheap  and  safe  switching  arrangements. — Elck.  Zeit.,  July 
3'.  1913- 

Installations,  Systems  and  Appliances 

yeiitilatioit  of  Btiildliigs. — J.  W.  Me.\res. — A  paper  in 
abstract  presented  before  the  Calcutta  section  of  the 
(British)  Institution  of  Electrical  Engineers.  The  author 
emphasizes  the  advantages  of  hollo w-w-all  construction  of 
buildings  in  tropical  countries,  with  the  modification  that, 
in  place  of  an  ordinary  still-air  jacket,  artificially  cooled 
air  is  circulated  between  the  inner  and  outer  walls  by  means 
of  an  exhaust  fan,  the  cooling  being  effected  by  drawing 
the  current  of  air  through  a  wetted  screen  or  other  con- 
trivance such  as  is  described  in  this  paper. — London  Elec- 
trician. Aug.  I,  1913. 

Electricity  Supply  in  Jersey. — A  note  stating  that  the  gas 
company  of  the  city  of  St.  Heliers,  on  the  island  of  Jersey, 
in  England,  intends  to  erect  an  electric  station.  Energy 
is  to  be  sold  at  10  cents  per  kw-hr.  for  residential  light- 
iing,  9  cents  for  business  lighting,  3  cents  for  motor  service 
^and  heat,  with  special  rates  for  large  consumers.  A  three- 
kwire  system  is  to  be  used,  with  240  volts  for  lighting  and 
480  volts  for  motor  service.  For  the  present  there  will  be 
■  installed  two  sets  of  200-kw  rating,  and  there  will  be  a 
Uarge  battery  of  accumulators,  which  is  to  be  capable  of 
'dealing  with  the  entire  supply  for  a  prolonged  period. — 
London  Electrician,  July  25,  1913. 

\  Burton-upon-Trent. — An  illustrated  article  on  recent 
'.electricity  extensions  at  Burton-upon-Trent.  It  includes 
Ithe  provision  of  turbo-generating  plant  and  the  installation 
:of  a  motor-generator  link  with  the  existing  single-phase 
■supply  and  a  rotary-converter  to  link  up  the  direct-current 
;railway  supply  with  the  new  three-phase  generating  plant. — 
Xondon  Elec.  Reinezv,  July  25,  1913. 

I  Wires,  Wiring  and  Conduits 

Alternating-Current  Conductors  for  Heavy  Currents. — 
tMiCHALKE. — The  author  discusses  the  difficulties  in  the  de- 
sign of  conductors  and  switches  for  carrying  very  heavy 
alternating  currents.  The  enlargement  of  the  conductor 
cross-section  is  impaired  by  the  skin  effect.  When  subdi- 
viding a  thick  conductor  into  a  number  of  conductors  in 
parallel,  there  is  trouble  due  to  non-uniformity  of  distribu- 
Ition  of  the  current  over  the  different  conductors  and  there- 
fore non-uniformity  of  temperature.  The  author  describes 
suitable  arrangements  by  which  these  troubles  can  be  over- 
come. For  instance,  the  formation  of  non-symmetrical 
magnetic  fields  with  their  resulting  troublesome  induction 
leflfects  is  avoided  by  mixing  up  the  conductors  carrying  the 
jlhree  currents  (a,  b,  c  respectively)  of  a  three-phase  sys- 
tem, according  to  the  following  scheme: 

a     b  c     a     h     c 

b     c     a  b     c     a 

c     a     b  c     a     b 

b     c     a  b     c     a 

a     b  c     a     b     c 

irhis  arrangement  also  reduces  the  inductive  voltage  drop, 
[["he  author  finally  describes  the  construction  of  a  4000-anip 
fverload  circuit-breaker  for  three-phase  currents. — Mitteit- 
''igen  Siemens  &  Halske,  Vol.  L  No.  i,  July,  1913. 


Dielectric  Measurements  of  Cables. — M.  Klein. — The 
first  part  of  a  paper  in  which  the  author  gives  the  result  of 
systematic  tests  of  the  perforation  voltage  of  cables.  A 
distinction  should  be  made  between  perforation  strength 
in  general  and  the  degree  of  safety  of  the  cable.  The 
former  depends  on  the  mean  value  of  the  results,  while 
the  degree  of  safety  is  the  ratio  of  the  minimum  observed 
perforation  voltage  to  the  voltage  of  operation.  A  single- 
conductor  head  cable  was  used  for  the  tests,  and  in  order 
to  determine  the  influence  of  conductor  cross-section  and 
insulation  thickness  cables  were  built  for  three  conductor 
cross-sections  (q  =  16,  50  and  240  sq.  mm)  and  for  two 
thicknesses  of  insulation  (3  mm  and  6  mm).  Otherwise 
the  different  cables  were  made  as  uniform  as  possible ; 
the  same  quality  of  paper  was  used  for  all  of  them,  they 
were  dried  in  the  same  oven,  and  were  impregnated  with 
the  same  kind  of  material.  The  cables  were  divided  into 
equal  sections  and  these  were  tested.  In  all  of  the  tests 
the  voltage  was  increased  from  an  initial  low  value  at 
equal  intervals  by  equal  amounts.  The  results  of  the  tests 
are  given  in  the  following  table: 


Insulation  Thickness 
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As  was  to  be  expected,  the  perforation  voltage  varied  be- 
tween rather  wide  limits,  although  the  mean  values  fol- 
low certain  rules.  The  paper  used  for  insulation  was 
specially  tested  and  was  found  to  be  practically  perfect. 
The  results  of  the  tests  showed  the  approximate  correctness 
of  the  O'Gorman  law  with  the  exception  that  the  specific 
perforation  strength  increases  somewdiat  with  decreasing 
copper  cross-section.  Tests  made  with  heated  cables  show 
that  the  perforation  strength  certainly  does  not  decrease 
with  increased  temperature.  For  the  cables  tested  the  no- 
load  power-factor  tends  to  approach  a  limiting  value  with 
increased  voltage  and  reaches  this  limiting  value  the  more 
quickly  the  greater  the  copper  cross-section  and  the  insu- 
lation thickness  of  the  cable.  In  connection  with  the  loss 
determinations  a  zero  method  is  described  which  may  be 
used  as  a  basis  for  the  design  of  sufficiently  sensitive  needlr 
instruments  for  measuring  the  dielectric  losses  of  cables 
— Elek.  Zeit..  July  24  and  31,  1913. 

Electrophysics  and  Magnetism 
I'olta  Effect. — A.  E.  Hennings. — An  account  of  an  ex- 
perimental investigation  of  the  nature  of  the  Volta  effect. 
The  Volta  effect  depends,  under  all  circumstances,  on  the 
nature  of  the  opposing  surfaces  of  conductors  which  have 
been  brought  near,  or  in  contact  with,  each  other.  Indeed 
it  depends  only  on  the  surfaces  exposed  to  and  within  range 
of  each  other.  .All.  and  only,  such  surfaces  or  portions  of 
surfaces  of  conductors  contribute  to  the  general  efifect.  The 
results  of  experiments  purporting  to  prove  otherwise  are 
spurious.  Hence  Sanford's  recent  chief  argument  against 
an  electrolytic  theory  of  the  Volta  efifect  fails  because  of  a 
misapprehension   in   the   premises.     The   surfaces   of   con- 
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diictors  which  have  been  discharged  to  earth  act  just  as 
thoiigl)  they  were  definitely  and  characteristically  charged. 
In  the  case  of  a  homogeneous  surface,  this  postulated  elec- 
trification is  uniformly  distributed,  while  for  a  surface  of 
dissimilar  parts  its  nature  and  intensity  vary  from  part  to 
part.  The  surfaces  being  the  seat  of  such  elcctric;il  mani- 
festations exhibit,  as  a  consequence,  a  definite  potential  dif- 
ference, the  so-called  emf  of  contact,  between  each  other. 
It  is  only  in  terms  of  these  potential  differences  that  the 
phenomenon  lends  itself  to  quantititave  treatment.  The 
effect  observed  with  composite  surfaces  has  been  shown  to 
be  the  average  effect  of  the  constituent  parts,  each  of  which 
contributes  in  exact  proportion  to  its  extent,  its  relative 
proximiy  and  its  own  potential  difference  with  reference  to 
the  opposing  surface.  The  effect  is  practically  completely 
"screened"  when  the  lateral  dimensions  of  the  openings  in 
the  screen  are  not  greater  than  their  depth.  An  increase  in 
the  ratio  from  unity  upward  between  the  width  and  depth 
of  the  holes  results  in  an  increasing  effect  through  the  open- 
ings. Taken  as  a  whole,  the  results  show  that  the  phe- 
nomenon has  its  seat  in  the  surface.  The  fundamental  ques- 
tion, then,  reduces  to  one  in  regard  to  the  actual  conditions 
on  the  surface  of  a  conductor.  Is  there  an  insulated  elec- 
tric layer  brought  into  existence  by  chemical  or  other 
means,  or  are  the  manifestations  due  to  intrinsic  properties 
of  the  conductor  which  make  themselves  felt  at  its  boun- 
daries? This  question  is  still  an  open  one  so  far  as  the 
present  investigation  goes. — Phys.  Reinev),  July,  1913. 

Condenser  Discharges. — J.  A.  Fleming. — An  abstract  of 
a  (British)  Physical  Society  paper  in  which  the  author 
discusses  the  discharge  of  a  condenser  through  an  inductive 
circuit  and  gives  oscillograms  which  confirm  the  theory 
qualitatively  and  quantitatively.  He  then  passes  over  to  the 
discussion  of  coupled  oscillatory  circuits  and  gives  diagrams 
which  show  the  effect  of  gradually  increasing  the  coupling 
of  two  inductively  coupled  circuits  and  thus  creating  in 
the  oscillation  trains  beats  indicating  the  presence  of  two 
frequencies. — London  Electrician,  July  25,  1913. 

Transmission  of  Canal  Rays. — A.  N.  Goldsmith. — An 
account  of  an  experimental  investigation  of  the  transmis- 
sion of  canal  rays  through  thin  partitions.  Canal  rays 
made  up  of  ions  of  hydrogen  or  helium  can  have  sufficient 
velocity  given  them  to  cause  them  to  pass  through  a  thin 
material  partition.  When  the  discharge  tube  is  filled  with 
air,  carbon  dioxide  or  argon  the  only  rays  that  pass  through 
a  thin  partition  are  hydrogen.  When  helium  is  used  both 
helium  and  hydrogen  atoms  pass  through  the  partition,  the 
helium  in  great  abundance.  When  hydrogen  is  used  only 
hydrogen  atoms  pass  through  the  partition,  and  these  ir. 
large  quantities.  The  atoms  which  pass  through  such  a  par- 
tition are  not  capable  of  causing  fluorescence  on  screens. — 
Phys.  Revieiv,  July,  1913. 

Electrochemistry  and  Batteries 

Hypochlorite  Disinfectant. — \  note  on  last  year's  report 
of  the  medical  officer  of  health  of  the  borough  of  Poplar 
on  the  use  of  hypochlorite  for  disinfecting  purposes.  The 
fluid,  prepared  by  the  electrolysis  of  a  saturated  solution 
of  chloride  of  magnesium,  with  a  proportionate  amount  of 
salt  and  caustic  soda,  is  manufactured  by  the  borough  plant 
at  a  total  cost  of  $10  per  1000  gal.,  including  the  cost  of 
electricity  at  3  cents  per  kw-hr..  the  chemical  materials 
and  the  water.  The  use  of  the  disinfectant  for  the  year 
amounted  to  54.388  gal.,  rising  from  a  minimum  of  1400 
gal.  for  January  to  a  maxinumi  of  8610  gal.  for  the  month 
of  July,  in  which  month  and  other  summer  months  the 
fluid  is  in  use  for  the  public  baths.  Since  the  plant  has 
been  installed,  nearly  250,000  gal.  has  been  manufactured, 
at  a  total  cost  of  $2,400,  the  cost  of  electricity  being  57 
per  cent  of  this  amount.  The  Public  Health  Department 
is  credited  with  2  cents  per  gallon  for  the  fluid  supplied 
to  the  work  department.  Four  elementary  schools  were 
supplied  with  960  gal.  for  spraying  and  floor-cleansing  pur- 


poses. For  public  bath  purposes  a  39,000-gal.  bath  receives 
an  initial  dose  of  10  gal.  of  fluid,  and  subsequent  additions 
at  two-day  or  three-day  intervals,  according  to  the  condi- 
tion of  the  water,  the  water  being  changed  at  periods  of 
from  seven  to  ten  days.  The  fluid  is  used  in  connection 
with  baths,  not  with  a  view  to  the  economy  of  water  by 
less  frequent  refillings,  but  to  provide  a  clean  and  invigorat- 
ing bath  for  bathers.  The  water,  it  is  found,  becomes  puri- 
fied both  chemically  and  bacteriologically  by  the  oxidizing 
and  germicidal  properties  of  the  fluid. — London  Electrician, 
July  25,  1913. 

Units,  Measurements  and  Instruments 

Alternating-Current  Potentiometer  for  Measuring  Tele- 
phone Currents. — C.  V.  Drvsdale. — An  illustrated  article 
in  which,  after  giving  a  description  of  the  alternating- 
current  potentiometer,  the  author  describes  its  application  to 
telegraph  and  telephone  measurements,  such  as  attenuation 
constants  and  polar  diagrams  showing  the  distribution  of 
potential  difference  and  current  in  telephone  cables.  .Appli- 
cations are  also  suggested  in  radio-telegraphy.  The  prin- 
ciple of  the  alternating-current  potentiometer  is  shown  in 
Fig.  2.  It  is  that  of  balancing  any  sinusoidal  alternating 
potential  difference  to  be  tested  by  a  potential  difference  of 
equal  magnitude  and  phase  derived  from  the  potentiometer. 
This  is  attained  by  feeding  an  ordinary  potentiometer 
(wound  with  coils  of  the  smallest  possible  inductance  and 
capacity)  with  current  derived  from  the  secondary  of  a 
-A.C.  Uams- 
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FIG.     2 POTE.NTIOMEIER     FOR    TELEPHONE     CURRENTS 

phase-shifting  transformer,  which  turns  in  a  rotating  field 
generated  from  the  supply  mains  by  "'splitting  the  phase." 
The  movement  of  the  ordinary  potentiometer  slides  alters 
the  magnitude  of  the  potential  difference  between  them  in  the 
usual  way,  while  the  turning  of  the  secondary  of  the  phase- 
shifting  transformer  through  any  given  angle  alters  the 
phase  of  the  potential  difference  by  precisely  the  same 
angle.  In  order  to  obtain  the  magnitude  and  phase  of  any 
alternating  potential  difference  it  is,  therefore,  necessary 
merely  to  balance  it  in  the  same  manner  as  in  the  case  of  a 
direct  potential  difference,  except  that  a  vibration  gal- 
vanometer, telephone  or  other  alternating-current  detector 
is  substituted  for  the  ordinary  galvanometer,  and  that  bal- 
ance is  secured  by  the  two  processes  of  turning  the  phase- 
shifter  secondary  as  well  as  altering  the  potentiometer 
slides.  As  soon  as  balance  is  obtained  the  potential  differ- 
ence to  be  measured  is  read  off  both  in  magnitude  and  in 
phase,  or  as  a  vector,  by  the  indications  of  the  potentiometer 
and     phase-shifter    dials. — London     Electrician,    Aug.    i, 

1913- 

Telegraphy,  Telephony  and  Signals 

Senii-Autonwtic  Telephone  Exchange. — .\n  illustrated 
description  of  the  new  semi-automatic  telephone  exchange 
of  the  city  of  Posen,  Germany.  This  replaces  the  old 
hand-operated  exchange,  the  capacity  of  which  had  reached 
its  limit.    The  new  exchajige  was  opened  last  July  with  3200 
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ctions,  and  800  more  connections  have  recently  been 
The  final  connections  will  number  10,000 — Mit- 
gen  Siemens  &  Halske,  Vol.  I,  No.  i,  July,  1913. 
Ii-Frequency  Oscillations  from  Direct-Current. — 
[.^M  I.  Book. — A  description  of  a  new  method  for  pro- 
T  electric  oscillations  of  high  frequency  from  a  direct- 
it  source.    The  converter  consists  of  a  powerful  elec- 


the  sparking  distance  alternates  rapidly  from  a  given  mini- 
mum to  a  given  nia.ximum  as  the  discharge  passes  around 
the  gap,  and,  therefore,  the  resistance  of  the  gap  likewise 
varies  with  this  varying  length.  The  choke  coil  maintains 
a  constant  supply  of  energy,  but  on  account  of  the  notched 
surface  of  the  cathode  ring  the  length  of  the  spark-gap  and 
its  resistance  vary  periodically  so  that  there  is  rapidly 
alternating  flow  and  ebb  of  energy  into  the  primary  circuit. 
The  author  discusses  the  effect  which  the  different  condi- 
tions have  on  the  production  of  oscillations  and  notes  the 
application  of  this  converter  in  wireless  telegraphy  and 
telephony. — Phys.  Review,  July,  1913- 


FIG.    3 CONVERTER 

ignet  with  heavy  tubular  pole  pieces,  a  (Fig.  3).  The 
of  these  pole  pieces  are  reamed  out,  or  tapered,  at  the 
Fitted  on  the  end  of  each  of  these  pole  pieces  is  a 
ring,  b.  To  this  fiber  insulation  is  attached  a  copper 
lode)  ring,  r.  One  of  the  tubular  pole-pieces  is  filled 
a  plug  of  fiber,  c.  A  brass  rod,  d,  neatly  fits  into  a 
tudinal  hole  through  the  center  of  this  fiber  plug. 
rod  is  thus  insulated  from  the  pole  pieces.  There  is 
ned  to  the  end  of  this  rod  by  means  of  a  machine 
s  a  zinc  or  carbon  (anode)  disk,  e.  The  faces  of  the 
rings,  mentioned  above,  project  slightly  beyond  the 
,  Df  the  pole  pieces,  making  sockets  into  which  are  fitted 
<■  of  mica,  g,  over  the  ends  of  the  pole  pieces.  These 
:  disks  with  the  fiber  rings  insulate  both  the  anode  disk 
lie  cathode  ring  from  the  pole  pieces.  If  an  emf  of 
ijlts  is  impressed  across  the  gap  between  the  anode  disk 
1  le  cathode  ring,  which  has  a  regularly  roughened  or 
c;d  surface,  a  spark  discharge  will  take  place  and  by 
:tion  of  the  magnetic  field  this  discharge  is  made  to 
v  around  and  ground  the  circular  gap.  In  Fig.  4  there 
ihvn  a  general  diagram  of  the  connections  of  the  appa- 
Ui  The  source  of  difference  of  potentials  used,  e,  was 
'  '4-hp,  500-volt  direct-current  generators  jointed  in 
raM.  Ro  is  a  resistor  of  variable  resistance  consisting 
a  ank  of  carbon-filament  lamps  in  series  with  a  slide- 
re  ontact  resistor  capable  of  carrying  the  main  current 
)n  ibout  0.1  amp  to  about  i  amp.  h,  is  a  direct-current 
Uiinmeter  with  which  to  measure  the  current  in  the  main 
cu.  Lo  is  a  choke  coil.  G  is  the  gap  between  the  anode 
|k  |id  the  cathode  ring.     C,  is  a  condenser  of  variable 


FIG.  4 DIAGRAM   OF  CONNECTIONS 

•pacjy  in  oil.  C,  is  a  similar  condenser  in  the  secondary 
icilling  circuit.  L,  is  the  primary  of  a  closely  wound  in- 
jcti(  coil.  Lj  is  the  secondary  of  this  coil.  /,  is  a  hot- 
ire  i-nmeter  with  which  to  measure  the  current  in  the 
•imai'  oscillating  circuit.  R,  is  a  resistor  of  variable  re- 
stan'i  consisting  of  a  bank  of  carbon-filament  lamps.    Be- 
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A  Handbook  of  Wireless  Telegraphy.     Its  Theory  and 
Practice.     By  James  Erskine-Murray,  D.  Sc.     Fourth 
edition,  revised  and  enlarged.     New  York:     D.  Apple- 
ton    &    Company       442    pages,    195    illus.,    11    tables. 
Price,  $3. 
The  fourth  edition  of  Dr.  Erskine-Murray's  "Handbook" 
will  be  welcomed,  since  in   it  the  author  connects  recent 
experimental    data    with    several    of    the    old   problems   of 
radio  transmission  and,  in  his  characteristically  clear  man- 
ner, discusses  the  newer  developments  of  sparks  and  sus- 
tained wave  transmitters.    The  material  of  the  191 1  edition 
has  been  revised  and  largely  supplemented,  the  new  data 
concerning  high-power  Marconi  stations  being  of  especial 
interest.    Although  there  are  given  many  design  details  of 
the  instruments  used  in  the  early  years  of  wireless  signal- 
ing, the   book  cannot  be   considered  a  completely  descrip- 
tive treatise,  since  the  most  significant  and  useful  portions 
are  the  lengthy  quotations  from  reports  of  numerous  re- 
searches    by     various    experimenters    and     Dr.     Erskine- 
Murray's   interpreting  comments   and   discussions   thereon. 
The  consideration  given  to  the  electrical  design  of  antenna 
systems   is  especially  worth   noting,   since  the   permissible 
deductions    from    many    years'    labor    are    crystallized    and 
cleanly    set    forth.      Likewise    the    discussions    of    "hump- 
wound"  oscillation  transformers  and  the  relative  importance 
of  static  and  magnetic  transfer  of  energy  in  their  several 
forms  are  of  much  interest.     It  is  not  likely  that  all  the 
conclusions  in  respect  to  the  theory  of  transmission  (which 
is   the    subject   of    a    long   chapter   containing   much    new 
material)    will   be   generally   accepted  by   radio  engineers, 
especially    since    consideration    of    what    appear    to   be    re- 
flection-interference effects  is  very  brief.    The  new  chapter 
on  the  telegraphic   efficiency  of  a  pair  of  radio  stations, 
in  which  there  are  differentiated  the  efficiencies  of  energy 
transmisswn,  of  signal  transmission  and  of  operation,  con- 
tains a  number  of  very  practical  suggestions  which  should 
help  to  put  into  more  general  use  intelligent  methods  of 
traffic   engineering.      In   the   future   editions   of   this  hand- 
book a  little  more  care  might  be  given  in  the  .scrutiny  of 
statements  concerning  the  practical  achievements  of  various 
types  of  radio  apparatus.     From  page  126  one  would  gain 
the  impression  that  electrolytic  anti-coherers  of  the  "bridge- 
breaking"    type    are    in    common    use    at    present,    though 
actually  the   few  that  were  installed  in  commercial  radio 
plants  have  been  replaced  by  instruments  of  the  rectifier 
type.     On  page  208  the   statement  that   35  kw   of   power 
has  proved  sufficient  for  regular  working  between  Honolulu 
and  San  Francisco  by  the  arc  method  leads  one  to  believe 
that  commercial  communication  is  maintained  by  daylight, 
but  evidence  adduced  during  the  Marconi   investigation  in 
England  throws  this  into  grave  doubt.    These  matters,  how- 
ever, are  really  trifling  when  contrasted  with  the  high  stand- 
ard set  by  the  book  as  a  whole,  and  the  author  is  to  be 
congratulated    on    his    further   modernizing   of    a    volume 
-.1 1   ...i.;-i. — a:^   crrJnoor   ;c    oaficfipd   tn   remain. 
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New  Apparatus  and  Appliances 

An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 

Temporary  Lamp  Keceptacle 

The  receptacle  herewith  ilhistratcil  lias  been  designed 
primarily  for  temporary  work.  It  can  easily  be  connected 
in  circuit,  because  it  is  unnecessary  to  strip  the  insulation 
from    the    wire        The   wire   is   placed    opposite   the    screw, 


rr 


TEMPORARY     LAMP    RECEPTACLE 

which  is  then  tightened  so  that  the  point  at  the  end  will 
puncture  the  insulation  and  make  contact.  This  receptacle 
is  made  of  mica  compound  and  will  withstand  rough 
handling.  It  has  been  placed  on  the  market  by  Pass  &• 
Seymour,  Inc..  Solvay,  X.  Y. 


Tests  of  Wooden  Poles  Reinforced  at  Ground  Line 

Some  interesting  tests  were  conducted  in  Pittsburgh  on 
July  30  and  31  by  the  Pittsburgh  Reinforcing  Pole  Com- 
pany to  determine  the  break-down  limits  of  poles  which  had 
been  equipped  with  its  Orr  reinforcing  collar.  In  this  sys- 
tem of  prolonging  the  useful  life  of  a  wooden  pole,  a  collar 
and  sleeve  of  concrete  reinforced  with  rods  and  expanded 
metal   are  applied   at   the  ground   line — the  part  which   is 


iiui>   ,il    an   average   pull   ul    jut.u   jd.       I  hi:    luau    w.i-.   aijpin-. 

30  ft.  above  ground  on  the  40-lt.  poles  and  19  ft.  abovi 
ground  on  the  30-ft.  poles.  The  ultimate  strength  of  th. 
reinforcement  was  satisfactory,  but  in  nearly  every  cas- 
cracks  developed  in  the  concrete  collars  at  1500  lb.  Th^ 
customer  expressed  the  opinion,  however,  that  a  steel  ij" 
concrete  reinforcement  should  be  able  to  withstand  a  pu! 
of  2000  lb.  under  similar  conditions  without  developini 
cracks  in  the  concrete.  The  poles  for  the  second  test  wer 
therefore  reinforced  to  meet  this  requirement  by  substitut 
ing  a  heavier  expanded  metal  and  by  adding  i  in.  to  tli 
thickness  of  the  concrete  in  the  collars  and  sleeves. 

Under  test,  five  of  the  strengthened  40-ft.  poles  with 
stood  an  average  pull  equivalent  to  2335  lb.  applied  30  fi 
from  the  ground  before  developing  any  cracks  in  the  collar 
and  withstood  a  pull  of  3040  lb.  before  failure.  In  thre 
cases  the  upper  part  of  the  poles  split  or  broke.  Six  30-f 
poles  withstood  an  average  load  equivalent  to  2444  lb.  wit 
a  19-ft.  lever  arm  before  developing  cracks  in  the  collai 
and  2961  lb.  before  failure. 

The  average  load  on  the  base  of  the  40-ft.  poles  wa 
91,000  Ib.-ft.  at  the  time  of  failure.  Eight  rods  were  used  1 
these,  and  four  rods  in  the  30-ft.  pole,  which  withstoo 
37,000  Ib.-ft.  As  both  sizes  had  the  same  weight  of  c> 
panded  metal  and  approximately  the  same  thickness  of  co; 
crctc  in  the  sleeve  and  collar,  the  better  results  on  the  40-t 
reinforcements  were  undoubtedly  due  to  the  extra  rod 
Two  poles  similarly  reinforced  were  saved  to  be  brokf 
later. 

Eight  other  reinforced  poles  were  broken  on  which  reit 
forcing  rods  lighter  and  shorter  than  the  standard  rod  wei 


Kir..     I — iRAlKiN.,    Ill-     kKi\HIKtE.\IE.\T    U.NUEK    E.XCESSIVK 
LOAniNG 

most  subject  to  decay.  The  poles  under  test  comprised  five 
40-ft.  and  ten  30-ft.  chestnut  and  ten  30-ft.  cedar  poles 
which  a  certain  large  company  had  reinforced  several 
months  before  in  accordance  with  the  manufacturer's  speci- 
fications. 

When  tested,  the  cedar  poles  broke  off  above  the  rein- 
forcing collar  at  an  average  pull  of  2000  lb.,  and  the  chest- 


FIG.    2 — REINFi 


(vr.Mt.M     ^-^K^iVING    THE    BREAKAGE    OF   Ml 
TO    WHICH    IT    WAS    APPLIED 


used,  so  that  a  thorough  experimental  test  of  the  reinforc 
ment  was  obtained. 

Details  of  Material  and  Conditions  of  Test 
The  poles  were  new  class  B  chestnuts,  artificially  wes 
ened   by    reducing   a   section    extending    15   in.  below  t 
ground  to  29  in.  in;  circumference  on  the  40-ft.  and  if' 
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in.  to  25.5  in.  on  the  30-ft.  poles.  The  original  circum- 
■ence  6  ft.  from  the  butt  was  between  43  in.  and  47  in. 

the  40-ft.  poles  and  from  33  in.  to  38  in.  on  the  30-ft. 

es. 

rhe  poles  were  concreted  on  June  6,  7  and  9  and  were 

ted  on  July  30  and  31,  having  set  about  fifty-four  days. 

e  poles  were  set  in  refilled  ground  and  not  only  yielded 

her  easily  in  places  during  the  test,  but  in  one  or  two 

tances,  probably  because  of  dampness,  the  concrete  did 

:  seem  to  have  set  well. 

rhe  test  was  made  by  making  a  direct  horizontal  pull 

ft.  above  ground  on  the  40-ft.  poles  and  23  ft.  above 
)und  on  the  30-ft.  poles,  the  deflection  for  every  loo-lb. 
il  being  registered. 


Nickel-Iron  Cell  for  Light  Vehicles 

rhe  battery  illustrated  herewith  has  been  developed  for 
;  with  electric  pleasure  cars,  looo-lb.  delivery  wagons, 
ustrial  and  baggage  trucks  and  similar  vehicles.  It  is  of 
:  nickel-iron  alkaline  type  and  is  rated  at  187.5  amp-hr. 
is  claimed  that  the  battery  is  not  injured  by  occasional 
•h  rates  of  discharge,  and  that  the  driver  may  draw  any 


FIVE    EDISON     CELLS 


mnt  of  current  from  the  battery  in  emergencies  with- 
.  injury.  The  battery  may  be  left  "on  charge"  indefi- 
ily,  and  may  even  be  charged  in  the  reverse  direction 
iiout  harm.  The  container,  grids,  poles,  etc.,  are  made 
Eteel,  and  it  is  said  to  be  practically  impossible  to  dam- 
%  any  part  of  the  cell  by  falls,  jars  or  collisions.  This 
J  ;ry  has  been  placed  on  the  market  by  the  Edison  Stor- 
l  Battery  Company,  Orange,  N.  J. 


"Golden  Glow"  Automobile  Head-Lamp 

^rhaps  no  theory  which  has  been  advanced  up  to  the 
Hint  time  in  the  illuminating  engineering  field  is  of  as 
11!  1  practical  significance  as  the  one  advanced  by  the 
strline  Company,  of  Indianapolis,  Ind.,  and  which  is  ap- 
li  in  the  so-called  "Golden  Glow"  head-lamp  recently 
S' loped  by  that  company.  According  to  statistics,  a 
)i  derable  portion  of  the  automobile,  electric-railway  and 
e^-railroad  accidents  can  be  traced  directly  to  the  blind- 
igglare  of  dazzling  head-lamps.  In  fact,  such  accidents 
a'  become  so  prevalent  in  Chicago  that  the  City  Council 
aibeen  forced  recently  to  amend  an  ordinance  passed  on 
^"  23.  1913,  so  that  it  is  unlawful  to  use  a  head-lamp 
avig  a  condensing  lens  or  a  parabolic  reflector  without 
>n  g  down  the  glare  by  some  means.  This  ordinance  does 
i5tirohibit  the  use  of  intensifying  reflectors,  but  it  does 
•gate  their  use  in  the  city  streets.  Similar  ordinances  are 
I  •  ect  in  New  York,  Philadelphia  and  London,  and  the 
^vit  of  a  new  type  of  reflector  which  does  not  cut  down 
je  enetrative  effect  of  the  rays,  and  still  eliminates  the 
lai  or  dazzle,  is  of  utmost  importance  at  this  time. 

lithe  cities  where  these  ordinances  are  in  effect  users 
'  t,:  silvered-glass  intensifvine  reflectors  and  condensing 


lenses  have  been  couipcUed  to  put  a  screen  over  the  front 
of  the  reflector,  thereby  reducing  the  efficiency  of  the  outfit. 
Several  methods  of  meeting  this  ordinance  have  been  de- 
vised, such  as  rubbing  soap  on  the  glass,  closing  the  front 
of  the  reflector,  using  a  translucent  glass,  or  dropping  a 
thin  silk  screen  over  the  front  of  the  reflector. 

The  non-dazzling  quality  of  the  "Golden  Glow"  reflector 
is  accounted  for  by  the  greenish-yellow  glass  of  which  the 
reflector  is  composed.  This  glass  absorbs  the  light  waves 
having  a  higher  frequency  than  the  green.  By  eliminating 
these  rays,  it  is  asserted  that  the  penetrative  power  of  the 
yellow  rays  is  surprisingly  increased  in  fogs.  It  is  claimed 
that  the  light  from  the  head-lamp,  although  possessing  great 
illuminating  and  penetrating  power  under  all  atmospheric 
conditions,  is  free  from  glare.  The  reflectors  are  parabolic 
in  shape  and  are  provided  with  an  opening  at  the  back  in 
which  the  base  of  the  incandescent  lamp  can  be  inserted  and 
screwed  into  its  receptacle.  Eliminating  glare  by  cutting 
out  the  higher  frequency  rays  seems  more  logical  than 
accomplishing  the  same  result  with  screens  which  produce 
internal   reflection. 


Electric  Washing  Machine  with   Novel   Reversing 
Device  and  Safety  Attachment 

An  electric  washing  machine  is  about  to  be  placed  on  the 
market  by  the  Conlon  Electric  Washer  Company,  of  Chi- 
cago, which  embodies  many  new  features  in  the  way  of 
gear  drive,  reversing  device  and  safety  attachments.  The 
reversing  device  is  especially  interesting  because  of  its 
applicability  to  other  machinery.  These  machines  are  made 
in  three  sizes  suitable  for  washing  six,  mine  and  twelve 
sheets  and  are  equipped  with  electric  motors  rated  at  1/6 
hp,  yi  hp  and  J4  hp  respectively.  All  of  the  washers  are 
equipped  with  electrically  driven  wringing  attachments,  one 
being  shown  in  Fig.   i. 


]1(I.     I — EI.ECTKU;    W.\SI[lNfi     MACHINE 

The  tub  containing  the  horizontally  supported  cylinder 
is  mounted  on  malleable-iron  legs,  those  on  one  end  of  the 
tub  forming  a  framework  on  which  the  electric  motor  and 
gear  drive  are  mounted.  The  motor  is  supported  with  its 
shaft  horizontal  and  drives  a  worm  which  meshes  with  a 
bronze  worm-gear  attached  to  a  vertical  shaft.  The  worm 
and    its    mesliinf   pear   are    inrlnspfl    in    a    r;ist-iron    hoiisin.T 
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which  is  filled  with  grease.  The  vertical  shaft  extends  up 
through  a  sleeve  supporting  a  bevel  gear  and  terminates  in 
a  control  box  located  on  a  level  with  the  top  of  the  washing 
machine  within  convenient  reach  of  the  operator's  hand. 
Communicating  with  the  interior  of  the  control  box  are  two 
levers,  one  of  which  operates  the  clutch  driving  the  wash- 


FIG.    2 CROSS-SECTION     OF    REVERSING     MECHANISM 

ing  machine  cylinder  and  the  other  operates  a  clutch  driv- 
ing the  wringer,  which  is  of  the  two-roll  reversible  type. 

The  bevel  gear  which  is  supported  on  the  sleeve  on  the 
vertical  shaft  runs  free  except  when  the  washing  machine 
clutch  is  closed,  at  which  time  it  revolves  integrally  with  it, 
driving  a  horizontal  shaft  on  which  are  mounted  two  small 
bevel  gears  which  mesh  with  a  larger  bevel  gear  opposite 


FIG.    3 .VL'TO.M.MIC    REVEKSING    .MECHANISM 

to  its  diameter,  as  shown  in  Fig.  2,  and  both  of  the  two 
small  gears  run  free  on  the  horizontal  shaft  and  are  at  all 
times  in  mash  with  the  larger  bevel  gear  driving  the 
washing-machine  cylinder. 

Secured  permanently  to  the  horizontal  shaft  between  the 
two  smaller  bevel  gears  is  a  collar.  Pivoted  to  it  midway 
between  the  small  gears  is  a  square  rod  of  hardened  steel. 


FIG.   4 — REVERSING   PIN   SET  FOR  VARIOUS  REVOLUTIONS   OF 
CYLINDER 

which  revolves  with  the  collar  and  tilts  in  the  plane  of  the 
shaft  (similar  to  the  "walking  beam"  on  a  Mississippi  River 
steamboat).  Protruding  from  the  face  of  the  disk  bearing 
the  large  bevel  gear  is  a  steel  pin  which  tilts  the  '"walking 
beam,"  after  a  certain  number  of  revolutions  of  the  gear, 
causing  either  end  of  it  to  engage  alternately  with  one  of 


the  small  bevel  gears.  B^  locking  the  small  pinions  alter- 
nately with  the  shaft,  the  reversing  operation  of  the  cylinder 
is  accomplished  without  the  use  of  a  complex  arrangement 
of  gears  and  clutches. 

With  any  given  gear  ratio  in  the  reversing  device,  tht 
pin  which  tilts  the  rocker  arm  can  be  arranged  to  allow  a 
different  number  of  rotations  of  the  cylinder  before  it  is 
reversed.  Several  different  views  of  the  reversing  device 
are  shown  in  Fig.  4  with  the  pin  placed  in  different  positions 
to  allow  different  numbers  of  rotations  before  reversal 
occurs.  The  entire  gear  train  between  the  motor  and  the 
cylinder  is  arranged  to  give  a  speed  reduction  of  forty  to 
one.  To  avoid  injuring  the  motor  and  prevent  tearing  any- 
thing up  which  might  accidentally  become  caught  between 
the  cylinder  and  the  tub  of  the  washing  machine,  a  slip 
clutch  is  interposed  between  the  motor  and  the  shaft  driv- 
ing the  cylinder. 

Xo  innovations  are  embodied  in  the  driving  mechanism 
between  the  vertical  shaft  and  the  wringer,  except  that  a 
minimum  number  of  parts  are  used,  but  a  safety  device  is 
attached  to  the  frame  of  the  wringer  whereby  the  rolls 
may  be  instantly  separated  in  case  the  operator's  fingers  are 
drawn  in  between  them  or  should  clothing  become  twisted 
around  the  rolls. 

Every  gear  and  revolving  part  is  inclosed  in  an  individual 
housing  having  a  lid  which  may  be  raised  for  inspection, 
thus  obviating  any  possibility  of  the  operator's  hands  or 
clothing  being  caught  in  these  parts  of  the  apparatus.  The 
motors  operating  the  machines  run  at  1750  r.p.m.  and  may 
be  of  either  the  alternating-current  or  the  direct-current 
type  as  may  be  desired  by  the  purchaser. 


Cooling  Coils  for  Large  High-Tension  Transformen 

Generators  and  transformers  with  a  rating  of  from 
14,000  kw  to  20,000  kw  and  operating  at  a  transmission 
pressure  of  from  100.000  volts  to  150,000  volts  cannot  be 
successfully  developed  in  the  same  way  as  that  in  which 
the  looo-kw  units  were  formerly  produced,  or  with  the  same 
machines.  It  is  evident  that  any  emf  over  100.000  volts 
calls  for  the  most  dependable  construction  possible  in  a 
transformer. 

In  a  recent  California  installation  the  generators  feed  en- 
ergy- directly  through  cables  and  oil  switches  to  four  14,000- 


i.OILIN(i    COlL.s    FOR     HU,H-TEN.-.10.\     rK.\  .SiFuK.MEK.- 

kw  transformers,  the  cooling  pipe  coils  for  which  are  shown 
herewith.  These  coils,  which  were  built  by  the  Nationai 
Pipe  Bending  Company,  of  New  Haven.  Conn.,  for  the 
General  Electric  Company,  are  7  ft.  4  in.  wide  and  22  ft- 
long  and  required  15.200  linear  ft  .  or  nearly  3  miles,  o" 
ii^-in    brass  tubing.    "* 
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Electric  Fireless  Cooker 

\n  electric  fireless  cooker  has  been  brought  out  by  the 
itpoint  Electric  Heating  Company,  of  Ontario,  Cal.,  re- 
itly,  which  requires  so  little  current  that  it  can  be  oper- 
d  from  any  electric  lamp  receptacle.  While  the  cooker 
urates  on  the  heat-storage  system,  the  lining  of  the  oven 
not  made  of  any  substance  which  will  absorb  a  large 
ouht  of  heat.  The  insulation  is  so  arranged  that  valu- 
e  time  is  not  consumed  in  attaining  the  temperature 
■essary  for  cooking. 

rhe  "El  Cooko,"  as  it  is  called,  measures  17.5  in.  wide, 
in.  deep,  22.75  '"•  hig'i.  outside  measurements;  9.5  in. 
ie,  10  in.  deep  and  12  in.  high,  inside  measurements.  The 
side  casing  of  the  cooker  is  of  blued  steel  with  nickeled 
ners,  legs  and  handles.     The  lining  consists  of  one  piece 

COST   OF    ELECTRIC   AND    GAS    COOKING 


t  of  5  lb.  beef  roasted  in  £1  Cooko: 

irst  cost  of  cut,  at  20  cents   per  lb $1.00 

brinkage     in     weight,     ounces 9 

ost  of  energy,  at    10  cents  per  kw.-hr.,   cents 9 

t  of  5  lb.  beef  roasted  in  a  gas  oven: 

irst  cost  of  cut,  at  30  cents  per  lb $1.50 

hrinkage    in    weight,    ounces 22 

ost  of  gas  at  $1  per  1000  cu.   ft.,  cents 8 


idrawn  aluminum  without  seams  or  crevices.  Between 
lining  and  the  casing  is  a  space  which  is  filled  with 
tt-insulating  material.  On  the  front  of  the  stove  is  a 
IT  which  swings  outward  having  two  clamp  levers  which 
■:  it  tightly  so  that  there  is  very  little  chance  for  heat  to 
ape.  The  door  is  also  aluminum-lined  and  filled  with 
same  heat-insulating  material. 

"he  heater  of  the  cooker  consists  of  four  units,  made  of 
psed  steel,  each  containing  separate  heating  elements. 
e  four  heating  elements  are  clamped  in  a  pressed-steel 
'rne  which  is  installed  in  a  compartment  directly  below  the 
:king  pan.  With  the  added  radiating  surface,  which  is 
luined  by  dividing  the  heater  into  four  units,  it  is  asserted 
I"  the  time  required  to  bring  the  oven  to  a  working  heat 
ionsiderably  reduced  below  what  would  be  required  with 
i:  ordinary  disk-type  heater.  In  addition,  no  energy  is 
iiired  to  raise  the  temperature  of  intervening  air  spaces 
r^torage  plates. 

hrte  aluminum  cooking  utensils  are  furnished  with  the 

dit.    One  is  a  "-quart  seamless  aluminum  dish  with  cover, 

h  can  be  used  for  roasts,  stews,  etc. :  the  other  two  are 


[  EI.ECTRlf    FIRELESS    CdOKEk 

'Pjt  pressed  aluminum  dishes  used  for  cooking  vegetables 
ndiaking  bread,  etc.  These  three  dishes  can  be  used  at 
i«  ime  time. 

C  the  bottom  of  the  outside  of  the  cooker  is  a  dial  which 
pe  tes  a  thermostatic  temperature  control.  By  means  of 
"sital    the    maximum    temperature    at    which    the    oven 


operates  can  be  regulated,  and  the  energy  is  automatically 
shut  off  as  soon  as  this  temperature  is  attained.  This  auto- 
matic control  insures  the  heating  element  against  any 
damage  from  overheating.  If  desired,  the  heating  element 
can  be  used  for  frying  purposes  by  leaving  the  oven  door 
open.  The  oven  consumes  6oo  watts,  or  about  as  much 
power  as  an  ordinary  electric  flatiron. 

According  to  a  recent  test  which  was  made  by  the  manu- 
facturer of  this  fireless  cooker,  it  required  I  cent  more  to 
cook  a  5-lb.  roast  of  beef  in  the  cooker  than  it  would  in 
a  gas  oven,  but  the  elimination  of  shrinkage  occasioned  by 
the  use  of  the  electric  cooker  more  than  offset  the  extra 
cost  of  energy.  The  results  of  this  test  are  shown  in  the 
accompanying  table. 


Electric  Coal  Truck 

In  the  accompanying  illustrations  are  shown  a  3.5-ton 
electric  coal  truck  built  by  the  Couple-Gear  Freight  VVheel 
Company,  Grand  Rapids,  Mich.,  for  the  Blackstone  Valley 
Gas  &  Electric  Company,  Pawtucket,  R.  I.  On  account 
of  peculiar  basement   conditions,  the  truck  has  been   built 


FIG.     I ELECTRIC    COAL    TRUCK 

with  a  low  height  and  arranged  for  making  sharp  turns 
It  can  be  turned  completely  around  in  a  street  24  ft.  in 
width  without  manipulating  the  steering  gear  when  once 


FIG,    2 — TRUCK    IN    DUMPING    POSITION 

set  at  the  proper  angle.  All  four  wheels  arc  used  tor 
driving  and  steering.  The  equipment  is  arranged  fnr  a 
speed  of  from  5  to  10  miles  per  hour. 

This  truck  is  equipped  with  nickel-iron  alkaline  cells 
manufactured  by  the  Edison  Storage  Battery  Company,  of 
Orange.  X.   I. 
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Electric  Drive  Equipment  for  a  Pennsylvania  Factory. — 

Electric  drive  is  to  be  installed  in  the  factory  of  the 
Summerill  Tubing  Company,  at  Bridgeport,  Pa.,  also  crane 
equipment,  in  connection  with  some  changes  now  in  prog- 
ress, aiming  al  an  increase  in  capacity  of  the  plant. 

New  Factory  for  the  Diehl  Manufacturing  Company. — 
On  Aug.  II  ground  was  broken  for  the  new  factory  build- 
ing of  the  Diehl  Manufacturing  Company,  at  Elizabeth,  N. 
J.  The  building  is  to  be  three  stories  in  height,  on  a 
ground  area  of  60  ft.  l)y  300  ft.  The  Turner  Construction 
Company,  of  11  Broadway,  New  York,  is  doing  the  con- 
struction work,  which  is  expected  to  be  completed  on 
Dec.  I. 

Supply  Trade  Conditions  in  Richmond. — Robinson,  Nel- 
son &  Company,  of  Richmond,  Va.,  state  that  business  with 
them  continues  very  good,  considering  the  fact  that  money 
is  tight.  Their  collections  have  improved  considerably  in 
the  last  week  or  ten  days,  however,  and  the  outlook  is 
much  brighter,  they  think,  than  it  has  been  for  the  past 
sixty  days.  They  hope  that  by  the  middle  of  September 
business  will   have   reached   its  normal   condition. 

Lamp  Colors  Survive  Severe  Test. — Information  comes 
from  C.  E.  Franche  &  Company,  of  440  Orleans  Street, 
Chicago,  to  the  effect  that  their  Cefco  weather-proof  lamp 
coloring  has  just  completed  a  year's  test  out-doors,  on 
roof  signs,  and  that  the  coloring  is  still  intact,  has  not 
faded  to  any  noticeable  extent,  and  has  not  chipped,  peeled 
or  cracked.  They  claim  that  this  system  produces  lasting 
and   brilliant   effects,   and   that   it   is  economical   as  well. 

Sales  of  Small  Turbines. — The  Kerr  Turbine  Company, 
of  Wellsville,  N.  Y.,  recently  sold  a  soo-kw  Economy  turbo- 
alternator  unit  for  installation  in  the  municipal  lighting 
plant  at  Concord,  Mass.  The  Owl  Creek  Coal  Company, 
of  Gebo,  Wyo.,  bought  a  200-kw  direct-current  turbo-gen- 
erator set,  and  a  mixed-pressure  geared  turbine  was  sold  to 
the  Columbia  Plate  Glass  Company,  of  Blairsville,  Pa. 
This  last-mentioned  machine  is  to  drive  a  300-kw  slow- 
speed  direct-current  generator. 

Business  in  Three-Wire  Generators. — The  C  &  C  Elec- 
tric &  Manufacturing  Company,  of  Garwood.  N.  J., 
states  that  its  type  G  three-wire  generator,  with  external 
balancing  coil,  has  had  a  good  sale  lately  for  direct  con- 
nection to  steam  and  gas  engine  drive.  Its  line  of  motors 
from  i-hp  to  7^2-hp  rating,  of  the  two-pole  comniutating- 
pole  type  (which  was  developed  to  meet  a  growing  de- 
mand for  a  small  high-speed  motor  for  centrifugal  pump 
and  similar  service)   is  also  experiencing  a  heavj'  demand. 

Electrical  Novelty  Company  to  Locate  in  New  York. — 
The  Beacon  Miniature  Electric  Company  will  have  its  of- 
fices, salesrooms  and  plant  at  108-110  Duane  Street,  New 
York,  and  expects  to  be  in  full  operation  by  Sept.  i.  It  will 
make  a  specialty  of  manufacturing  novelty  batteries,  flash- 
lamps,  bulbs,  auto-lamps  and  electrical  novelties  of  various 
kinds.  Bernard  Tauber  is  president  of  the  company  and 
Ludwig  Gaertner  is  its  secretary.  Both  have  been  previous- 
ly interested  in  similiar  enterprises  in  managerial  capacities. 

Change  in  Conduit  Prices. — .'\n  announcement  was  made 
on  .\ug.  15  by  M.  B.  .Austin  &  Company,  of  Chicago,  111., 
to  the  effect  that  on  and  after  that  date  an  advance  of  i 
point  (2^  per  cent)  would  be  made  in  the  price  of  "galva- 
duct"  and  "loricated"  conduits  on  deliveries  from  Chicago 
stock,  no  change  being  made  in  factory  prices  on  which 
the  card  prices  recently  issued  were  based.  Chicago  prices 
are  secured  by  lowering  the  Pittsburgh  basing  discount  one 
point.  Thus  if  the  correct  discount  from  factory  is  60  per 
cent  the  Chicago  discount  would  be  60  per  cent  less  2.1  per 


cent  tor  1.  c.  1.  ireight  and  one  point  for  stock  delivery, 
making  the  f.o.b.  Chicago  discount  55.4  per  cent.  To  se- 
cure delivered  price  at  some  point  outside  of  Chicago,  but 
based  on  Chicago  shipment,  further  freight  deduction 
would  be  made  from  the  Chicago  price.  For  instance,  as- 
suming that  the  freight  from  Chicago  to  destination  is  x 
cents  per  100  lb.,  there  would  be  deducted  an  additional 
two  points,  making  the  delivered  discount  on  shipment 
from  Chicago  stock  50.4  per  cent. 

Public  Utility  Companies  Add  to  Their  Electrical  Equip- 
ment.— The  VVillapa  Harbor  Electric  Company,  of  Ray- 
mond, Wash.,  Great  Falls  (Mont.)  Power  Company, 
.•\dirondack  Electric  Power  Corporation,  Glens  Falls,  N 
Y.,  and  Mark  S.  Wilder,  of  Watertown,  N.  Y.,  are  some  ol 
the  public-utility  interests  which  have  lately  placed  large 
orders  with  the  General  Electric  Company  for  generating 
and  auxiliary  electrical  equipment.  The  apparatus  pur- 
chased includes  turbo-generator  units,  transformers,  switch- 
boards and  accessories. 

Flanders  Electric  Cars  to  Be  Put  Out  Under  a  Hew 
Name. — E.  LcRoy  Pelletier,  of  Detroit,  has  purchased  from 
Harris  Brothers  &  Company,  receivers,  one  of  the  plants 
of  the  Flanders  Manufacturing  Company  at  Pontiac,  Mich. 
and  has  organized  the  Tiffany  Electric  Company  to  continue 
the  manufacture  of  the  Flanders  electric  car  under  the 
name  of  the  "Tiffany  de  Luxe"  and  the  "Tiffany  Mignon.' 
Associated  with  Mr.  Pelletier  in  the  venture  are  many  well- 
known  business  men  of  Detroit  who  are  stockholders  in 
the  five-hundred-thousand-dollar  company  being  incor- 
porated. 

Cooper  Hewitt  Quartz  Lamps  Give  Satisfaction. — In  re- 
sponse to  a  recent  inquiry  concerning  the  electrical  equip- 
ment of  its  new  plant,  the  Pittsburgh  (Pa.)  Screw  &  Bolt 
Company  sends  the  following  letter:  "We  have  probably 
one  of  the  largest  plants  in  this  country  using  motor  drive. 
We  are  thoroughly  equipped  with  power  apparatus  and  oui 
lighting  system  is  the  most  effective  that  we  have  seen,  con- 
sisting of  a  series  of  Cooper  Hewitt  quartz  lamps  so  ar- 
ranged and  spaced  that  at  night  our  shop  is  lighted  almost 
as  well  as  in  the  daytime."  The  Economy  Fuse  &  Manu- 
facturing Company  recently  sold  a  large  order  of  fuses  for 
the  above  plant. 

Allis-Chalmers  Manufacturing  Company  to  Move  Cbicagc 
Plant. — .According  to  a  statement  made  recently  by  Presi 
dent  O.  H.  Falk  of  the  Allis-Chalmers  Manufacturing  Com 
pany  of  Milwaukee,  Wis.,  the  companj"  has  decided  to  movt 
its  Chicago  plant  to  Milwaukee,  the  change  being  raadt 
gradually  so  as  to  avoid  interfering  with  the  regular  prog- 
ress of  business  and  probably  covering  a  period  of  severa 
months.  The  following  statement  was  made  by  Presideni 
Falk  in  this  connection:  "The  large  contracts  now  taken  b) 
the  company  comprise  machinery  made  at  different  plants 
and  the  cost  of  assembly  and  shipment  of  such  contracts  i' 
necessarily  larger  than  if  they  were  built  in  one  pKice." 

The  American  Engine  &  Electric  Company,  Bound  Brook 
N.  J.,  has  taken  over  the  business  of  the  .American  Engin< 
Company  and  w-ill  have  increased  facilities  for  the  manu 
facture  of  the  .\merican-Ball  high-speed  steam  engines 
which  have  been  built  by  the  latter  company  for  the  pas 
seventeen  years,  as  well  as  a  complete  line  of  eleciri' 
motors  and  generators  from  the  designs  of  Mr.  W.  T 
Hensley,  who  is  now  associated  with  the  company.  Thi 
officers  of  the  .American  Engine  &  Electric  Company  an 
as  follows:  Mr.  Hugh  C.  Pierce,  president  and  treasurer 
Mr.  William  T.  Hensley,  vice-president  and  secretary;  Mr 
F.  O.  Ball,  general  manager,  and  Mr  F.  H.  Ball,  consultini 
engineer. 
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opper-Wire  History. — Of  historical  interest  are  some  tig- 
5  given  out  recently  on  the  copper-wire  industry  in  this 
ntry  in  1909.  In  that  year  there  were  seven  mills  in  the 
ted  States  drawing  copper  wire  exclusively  and  the  State 
N'ew  Jersey  led  in  production  with  63,452  tons,  or  43.1 
cent  of  the  total.  The  manufacture  of  insulated  wire 
cable  to  the  value  of  $9,806,989  was  reported  by  the 
ve-mentioned  plants,  and  the  total  value  of  these  prod- 
i  manufactured  during  that  year  was  $51,624,737  includ- 
the  product  of  establishments  devoted   entirely   to  this 

/estinghouse  Sales  to  Public  Utility  Companies. — Re- 
t  heavy  purchasers  of  generating  and  drive  equipment. 
iry  converters,  motor-generator  sets,  transformers  and 
tchboard  apparatus  made  by  the  Westinghouse  Electric 
klanufacturing  Company  have  been  the  Dayton  (Ohio) 
ver  &  Light  Company,  Boston  (Mass.)  Elevated  Rail- 
'  Company.  Marquette  City  (Mich.)  &  Presque  Isle 
Iway  Company,  Interborough  Rapid  Transit  Company 
•"Jew  York,  Los  Angeles  (Cal.)  Gas  &  Electric  Corpora- 
1  and  the  Merchants'  Power  Companj',  of  Memphis, 
in. 

/agner  Transformers  Installed. — The  Manufacturers' 
Iway  Company,  of  St.  Louis,  Mo.,  is  building  a  new 
ndhouse  at  the  present  time,  the  work  being  under  the 
ervision  of  G.  E.  Wells.  About  300  hp  of  connected 
i,  including  energy  used  for  both  lighting  and  power 
poses,  will  be  gained  from  this  development  by  the 
on  Electric  Light  &  Power  Company,  of  the  same  city, 
ee  50-kw  and  one  25-kw,  three-phase,  25-cycle  trans- 
ners  have  been  installed  on  this  job,  all  of  them  of  the 
gner  Electric  Manufacturing  Company's  make.  The 
rantee  Electrical  Company,  of  St.  Louis,  is  the  con- 
tor. 

irginia    Motor    Manufacturer    on    Trade    Conditions. — 

m  the  Richmond  Electric  Works,  of  Richmond,  Va., 
following  letter  on  trade  conditions  in  that  section  of 
country  is  received:  "Business  continues  very  good 
1  us;  in  fact,  our  plant  is  extremely  busy,  last  month 
g  the  largest,  from  the  standpoint  of  production,  that 
have  ever  had.  At  the  same  time,  we  find  collections 
^icularly  bad  not  only  among  the  small  people  but  also 
mg  some  of  the  largest  to  whom  we  sell.  Regarding 
%  contracts  our  work  consists  at  this  time  of  a  large 
liber  of  small  orders,  although  we  have  outstanding  at 
:ient  a  number  of  large  inquiries." 

'^clahoma  Mine  Telephone  Equipment. — To  the  Western 
Itric  Company,  of  Chicago,  111.,  has  been  awarded  the 
1  ract  for  supplying  800  of  its  standard  mine  telephone 
I,  for  use  in  the  mines  of  the  Oklahoma  Coal  Operators' 
sjciation.  This  order  is  stated  to  be  the  largest  ever 
icd  with  this  company  at  one  time  for  such  equipment, 
lit  follows  the  passage  of  a  law  by  the  Oklahoma  Legis- 
te  making  it  compulsory  for  mine  operators  in  that 
•i  to  provide  telephonic  intercommunicating  systems  in 
!t|  mines.  Incidentally,  it  is  expected  that  these  installa- 
3(  will  mark  a  long  step  toward  increased  efficiency  of 
nation  in  each  case  by  putting  the  executives  in  constant 
'in  with  every  part  of  the  mine. 

Iissian  Field  for  American  Machinery. — At  the  close  of  a 
ler  tendered  recently  in  Brooklyn.  N.  Y.,  to  a  delegation 
F  .ussians  just  completing  a  tour  of  the  United  States,  Dr. 
ll'rt  A.  Snowden,  editor  of  American  Industries,  made  a 
i(|-  speech  on  the  importance  of  the  Russian  export  field. 

0  which  the  following  abstract  is  taken:  "American 
«llrts  to  Russia  have  about  doubled  within  a  single  year, 
hlproducts  shipped  there  are  mainly  along  the  line  of 
laiincry,  particularly  agricultural  implements,  automo- 
III  typewriters  and  electrical  apparatus.  Russia  has  vast 
■jrultural  resources.  Her  cereals  and  dairy  products  are 
^[rted  in  large  quantities  to  the  neighboring  states  of 
u.pe.  The  greatest  migration  to  the  farms — the  most 
otvorthy  'back-to-the-land'  movement  of  the  twentieth 
:n  ry — is  the  colonization  of  the  black-soil  wheat  district 

1  beria.  During  each  of  several  successive  years  more 
la  500,000  colonists  have  settled  upon  the  fertile  Siberian 
iri  lands.  This  vast  army  of  farmers  is  now  adopting 
le.iost  modern  methods  and  modern  machinery  for  de- 
el<ing  these  farms." 


Cooperage  Plans  to  Install  E.ectric  Drive. — The  j. 
Schwarzwalder  &  Son  Company,  a  Louisville  (.Ky.)  coop- 
erage concern,  has  announced  plans  for  the  use  of  electric 
drive  in  a  new  plant  shortly  to  be  put  under  construction. 
It  has  a  steam  plant  and  generating  equipment,  and  motors 
will  be  purchased  in  the  near  future.  The  installation  is 
of  considerable  interest  because  the  use  of  electricity  in 
cooper  shops  is  decidedly  unusual,  practically  all  of  the 
plants  in  the  central  part  of  the  country  using  the  mechan- 
ical system  exclusively.  Arthur  B.  Herb  is  general  man- 
ager of  the  company  and  will  be  in  charge  of  equipment 
purchases. 

Interborough   Rapid   Transit   Makes   Large   Purchase   of 

Generating  Equipment. — Orders  have  been  placed  recently 
with  the  Westinghouse  interests  of  East  Pittsburgh,  Pa., 
for  a  large  amount  of  generating  equipment  for  use  by  the 
Interborough  Rapid  Transit  Company  of  New  York.  In  ad- 
dition to  the  three  30,000-kw  double-unit,  steam  turbine- 
driven  sets  ordered  from  the  Westinghouse  Machine  Com- 
pany for  use  in  the  Seventy-fourth  Street  station,  there  has 
been  placed  an  order  for  two  300-kw,  250-volt  compound- 
wound  direct-current  generators  to  be  driven  by  steam  tur- 
bines through  reduction  gears.  This  latter  order  was  placed 
with  the  Westinghouse  Electric  &  Manufacturing  Company. 

Connecticut  Incandescent  Lamp  Manufacturer  Enlarges 
Plant. — The  Franklin  Electric  Manufacturing  Company,  of 
Hartford,  Conn.,  continuing  its  policy  of  expansion  to  meet 
the  growth  of  its  business,  has  purchased  two  large  fac- 
tories in  Middletown,  Conn.,  and  will  shortly  move  its 
present  plants  at  Pittsburgh,  Pa.,  and  at  Newark,  N.  J., 
into  the  new  quarters,  adding  to  them  the  plant  already 
located  in  Middletown  as  soon  as  its  present  lease  expires. 
Some  repairs  will  be  necessary  before  the  new  premises 
can  be  occupied,  and  the  alterations  will  include  the  addi- 
tion of  two  stories  to  the  existing  buildings.  It  is  e.xpected 
that  the  new  plant  will  begin  operations  on  or  about  Jan.  i. 

Pittsburgh      Utility     Places      Big      Boiler      Order. — The 

Duquesne  Light  Company,  of  Pittsburgh,  Pa.,  has  recently 
ordered  from  the  Babcock  &  Wilcox  Company,  of  85 
Liberty  Street,  New  York,  16.440  hp  of  boiler  equipment 
with  auxiliary  superheaters.  Other  utility  companies  that 
have  recently  bought  equipment  of  the  same  make 
are  the  Muncie  (Ind.)  Electric  Light  Company,  the 
Central  Heating  Company,  of  Detroit,  Mich.,  and  the  Pied- 
mont Railway  &  Electric  Company,  Burlington,  N.  C. 
The  largest  recent  industrial  buyer  was  the  George  W. 
Blabon  Company,  of  Philadelphia,  Pa.  Over  26,000  hp  in 
boiler  equipment  and  auxiliaries  is  represented  in  the  latest 
report  on   Babcock  &  Wilcox  sales. 

Bruce-Macbeth  Gas  Engines  Sold. — The  following  or- 
ders for  its  vertical  multi-cylinder  gas  engines  have  been 
received  recently  by  the  Bruce-Macbeth  Engine  Company, 
of  Cleveland,  Ohio:  Two  loo-hp  four-cylinder  engines  for 
the  Snow  Steam  Pump  Works,  for  installation  in  their 
Louisiana  plant;  one  6o-hp  twin-cylinder  engine  for  the 
.American  Glove  Company,  of  Dunkirk,  N.  Y.,  and  one 
150-hp  engine  for  the  Interstate  Cotton  Oil  Refining  Com- 
pany, at  Sherman,  Te.x.  Among  recent  shipments  of  this 
type  of  engine  were  one  of  150-hp  rating  for  the  Fry  Glass 
Company,  Rochester,  Pa.;  one  of  the  same  size  for  John 
Eichleay,  Jr.,  Pittsburgh,  Pa.,  and  a  350-hp  unit  for  the 
Suydenham   Glass   Company,   of   Canada. 

Electric  Typewriter  Concern  Plans  Factory  in  Springfield, 
Mass. — On  condition  that  a  reasonable  amount  of  its  stock 
be  subscribed  for  by  the  financial  and  business  interests  of 
the  city  and  vicinity,  the  Crawley  Power  Driven  Typewriter 
&  Adding  Machine  Company,  which  has  headquarters  at 
present  at  185  Madison  Avenue,  New  York,  proposes  to 
build  a  large  plant  for  the  manufacture  of  its  product  at 
some  favorable  location  in  Springfield,  Mass.  This  com- 
pany was  incorporated  under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $5,000,000,  all  of  it  common 
having  a  par  value  of  $10.  It  controls  the  patents  and  manu- 
facturing rights  on  the  Crawley  electrically  operated  type- 
writer, a  description  of  which  appeared  in  the  July  5  issue  of 
the  Electrical  World.  The  Board  of  Trade  of  Springfield 
has  taken  the  company's  offer  under  advisement  and  is  in- 
vestigating the  possibility  of  making  the  necessary  arrange- 
ments to  secure  the  new  industry  for  that  city. 
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St.  Louis  Plant  of  the  Busch-Sulzer  Brothers  Diesel 
Engine  Company. —  1  lie  Busch-Sulzcr  Brothers  Diesel  En- 
gine Company  lias  recently  completed  construction  work 
on  its  St.  Louis  plant  (consisting  of  six  buildings),  and  at 
the  present  time  the  electric  equipment  is  being  installed. 
Three  160-kw  direct-current,  tlirce-wire  generators  of 
Crocker-Wheeler  make  are  being  put  in  and  about  300  hp  in. 
motors  as  well  as  extensive  lighting  apparatus.  The  con- 
tracting work  is  being  done  by  the  Guarantee  Electrical 
Company,   St.    Louis. 

New  Minnesota  Lamp  Factory. — Work  is  under  way  for 
the  new  incaiidescent-I.-iinp  factory  to  be  located  midway 
between  Minneapolis  and  St.  I'aul.  It  will  be  known  as  the 
Minnesota  Mazda  Lamp  Works  of  the  National  Quality 
Lamp  Division  of  the  General  Electric  Company,  l-'ostoria 
tungsten  lamps  will  be  made  here,  and  it  is  said  that  when 
completed  the  factory  will  be  able  to  turn  out  about  20,000 
lamps  a  day,  furnishing  employment  to  nearly  1000  hands. 
The  building  will  consist  of  three  stories  and  a  basement. 
It  will  be  of  rcinforced-concrete  construction,  with  large 
and  numerous  window  openings.  The  property  comprises 
over  five  acres  of  land,  railroad  spurs  running  direct  to  the 
plant.  An  assembly  room,  restaurants,  rest  rooms  and  a 
gymnasium  will  be  features  of  the  welfare-work  equipment. 
It  is  expected  that  lamps  will  be  delivered  from  this  factory 
in  about  a  year. 

Electric  Welding  of  Water-Tube  Boiler  Headers.— The 
Electric  Welding  Company,  of  220  West  Forty-second 
Street,  New  York,  recently  completed  an  interesting  piece 
of  work  in  connection  with  the  Worthington  water-tube 
sectional  steam  boilers,  manufactured  by  James  Beggs  & 
Company,  of  36  Warren  Street,  New  York.  These  boilers 
are  compact  in  construction  and  therefore  particularly 
adapted  to  marine  work.  The  headers  are  made  from 
rectangular  charcoal-iron  tubes,  drawn  in  long  pieces  and 
cut  to  correct  length.  It  was  in  closing  the  end  of  these 
tubes  that  arc  welding  was  employed.  Rectangular  plates, 
of  proper  size  to  fit  into  the  ends  of  the  square  header 
tubes,  were  stamped  from  sheet  metal  and  welded  into  these 
tube  ends.  Samples  of  tubes  thus  welded  were  subjected 
to  a  pressure  of  2000  lb.  per  sq.  in.,  and  in  every  case  the 
pipes  bulged  out  of  shape  before  the  fiat-welded  heads 
gave  w-ay.  This  company  is  prepared  to  do  electrical 
welding  of  all  kinds  and  on  parts  of  any  size.  It  specializes 
on  repair  of  broken  ship  parts  and  on  boiler  work,  but  can 
handle   railway  and   industrial   welding  work  as  well. 

Electrical  Equipment  for  a  Korean  High-Tension  Instal- 
lation.— From  G.  A.  Harris,  chief  engineer  for  Takata  & 
Company,  of  50  Church  Street,  New  York,  large  exporters 
of  mechanical  and  electrical  equipment  to  Japan  and  other 
Eastern  countries,  it  was  learned  that  at  present  a  very 
heavy  export  movement  is  in  progress  in  generating-station 
apparatus  and  auxiliaries  as  well  as  in  other  electrical  lines. 
A  big  shipment  of  such  nature  is  to  be  made  shortly  to 
the  Seoul  Mining  Company,  in  Korea,  for  equipping  its 
generating  station  at  Pyeng  Yang  and  its  substations  at 
Sokutari,  Tul  Mi  Chung  and  Hoi  Kol.  The  Westinghouse 
Electric  &  Manufacturing  Company  is  supplying  the  gen- 
erating and  auxiliary  electrical  equipment,  which  includes 
two  1250-kva.  three-phase,  60-cycle,  2200-2400-volt  steam- 
turbine  generator  sets,  each  with  a  direct-connected  exciter: 
two  Westinghouse-Leblanc  motor-driven  surface  con- 
densers, step-up,  step-down  and  distributing  transformers, 
electrolytic  lightning  arresters  and  switchboards  for  the 
central  station  and  substations.  Six  Heine  water-tube 
boilers  of  225-hp  capacity  each  are  to  be  installed,  together 
with  two  Knowles  feed  pumps  and  two  Wainwright  vertical 
feed-water  heaters.  The  storage  battery  is  to  be  furnished 
by  a  German  manufacturer. 

Change  in  Brooklyn  Edison  Directorate. — .At  a  meeting 
of  the  board  of  directors  of  the  Edison  Electric  Illuminat- 
ing Company  of  Brooklyn  on  ."Vug.  18,  Mr.  N.  F.  Brady  was 
elected  president  to  succeed  the  late  .Anthony  N.  Brady, 
and  Mr.  J.  C.  Brady  was  elected  a  director  and  vice-presi- 
dent to  succeed  Mr.  N.  F.  Brady. 

Pacific  Coast  Utility  Doing  Good  Business. — During  the 
six  months  ended  June  30  the  Pacific  Gas  &  Electric  Com- 
pany earned  a  surplus  over  interest  charges  amounting  to 
$',S6i,33>,  a  sum  sufficient  to  meet  a  half  year's  6  per  cent 
dividend  on  the  $10,000,000  outstanding  preferred  stock  and 


3.1)4  per  cent  on  the  $31,998,750  common  stock  outstan  ; 
The  company  is  doing  at  the  present  time  the  largest  ' 
ness  of  its  history.  It  is  also  making  very  heavy  exp'  : 
tures  on  improvement  work  and  extensions  of  its  gencr.i 
capacity.  There  is  under  construction  a  large  rescr 
which,  when  completed,  will  supply  an  ultimate  capacity  • 
153,000  hp   in   six  developments. 

Westinghouse  Earnings  Increase  During  July. — The  m 
earnings  of  the  Westinghouse  Electric  &  Manufacturin 
Company  during  July  were  in  the  neighborhood  of  $500,00 
bringing  the  total  for  the  first  four  months  of  the  company 
fiscal  year  up  to  approximately  $2,400,000.  Present  indie; 
tions  point  to  even  a  larger  net  for  the  month  of  August,  bt 
it  is  not  expected  that  the  flood  of  business  enjoyed  durin 
the  first  part  of  the  year  will  continue  throughout  the  who! 
year.  The  foreign  subsidiary  companies  are  in  a  stron 
financial  position.  A  dividend  is  expected  in  a  short  tin- 
for  the  stockholders  of  the  British  company,  and  the  Italia 
company  is  also  in  a  good  position,  having  done  considt 
able  work  during  the  past  year  for  the  Italian  governmeni 

Large  Utility  Holding  Company  in  Prosperous  Conditio 
— The  annual  meeting  of  the  .\mcrican  Public  Utilitn 
Company  was  held  in  Grand  Rapids,  Mich.,  on  Aug.  18,  ar 
the  annual  report  rendered  showed  the  company  to  be  in 
prosperous  condition.  .An  increase  in  the  board  of  directo: 
was  considered  necessary  because  of  the  steady  growth  1 
the  company's  business,  and  accordingly  the  number  vr; 
raised  from  seven  to  sixteen,  thirteen  of  whom  were  elcctt 
with  power  to  select  the  remaining  three.  No  action  w; 
taken  toward  increasing  the  dividend  rate  on  common  stoc 
although  the  company's  earnings  would  warrant  su( 
action.  It  was  decided  best  to  turn  the  surplus  into  in 
provements.  The  old  officers  of  the  company  were  r 
elected  as  follows:  C.  B.  Kelsey,  president;  J.  H.  Brewt 
vice-president  and  general  manager:  Blain  Gavitt.  sec 
tarv.  and  W.  H.  Snow,  treasurer. 


Industrial  Securities 


AUis-Chalmers,  t.r.,  5th  pd 
Allis-Chal.,  pf.,t.r..Sth  pd. . 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 
Westinghouse.  E.  St  M..  pf. 

*Last  price  quoted. 


DIVIDBND 


Per  Cent  Period 


$19,800,000 
16,050,000 

153.887.900 

344,471,400 
16,074,425 

101,363.600 
41,380.400 
50,000,000 
99,747,600 
34.496.400 
3,998.700 


QUOTATIOK 

AuK    I'    Au< 


NEW  YORK  METAL  MARKET  PRICES 


Bid 
Copper : 

Standard,    "ipot'    14.72M  to  15.85 


London,  standard,  spot*    69 

Prime  Lake   15.75 

Electrolytic     

Casting    

Copper  wire  base 16.75 

Lead     

Nickel    40.00 

Sheet  zinc,  t    o.  b.  smelter 

Spelter,   spot    

Tin,  spot*   41.75 

Aluminum: 


g.  12 , 

Aug.  U  - 

.•\sked. 

Bid.            Mk 

^  to  15.85 

ig  Prices 

Selling  Prkf 

s      d 

£        >      i 

0      0 

69       IS      0 

to  1 5.87  K) 

IfcO 

15.75 

15.85     tolS.9 

15.50 

15.70     lol5.»' 

10  17.00 

16  7.=      loiroi 

4.50 

4.75 

to  45.00 

40.00      to  45  « 

7.50 

7.75 

5.75 

5.r 

to  42.00 

41.40      to  41  6: 

to  23.25 

22.50     toUOi 

to  22.00 

2n.oo    to4i> 

■OLD  METALS 


opper 


Heavy 
Brass, 
Brass,   light    . 
Lead,    heavy 
Zinc,     scrap 


14.50 
9.25 
8.25 
4.40 
4.62V4 


•COPPER  EXPORTS 

Total   tons   to    Aug.    19 

•From  daily  transactions  on  the  New  York  Metal  Exchan 
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Business  Notes 

George  Bender,  dealer  in  second-hand  dynamos,  motors 
,nd  machine  tools,  is  removing  his  plant  from  8^-84  Centre 
Street  to  122-130  Centre  Street,  New  York.  This  makes  Mr. 
Jender's  fourth  move  in  the  past  fifteen  years,  each  time  to 
arger  quarters.  He  is  equipping  his  plant  with  three  i8-ft. 
pan  cranes  and  a  trolley  system  for  convenience  in  handling 
nd  overhauling  his  goods. 

The  Chelton  Electric  Company,  of  314  Armat  Street, 
Philadelphia,  Pa.,  manufacturer  of  electrical  specialties,  has 
ppointed  G.  M.  Cox  &  Company,  of  1156  Monadnock 
?lock,  as  its  representatives  in  Chicago  and  immediate 
icinity.  The  latter  concern  is  in  a  position  to  furnish 
iterature  and  quotations,  and  carries  a  consigned  stock  on 
land  from  which  deliveries  can  be  made. 


New  Industrial  Companies 

The  Pacific  Storage  Battery  Company,  of  Los  Angeles, 
"al.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
y  J.  B.  Chase.  W.  P.  Chase,  R.  P.  Morgan  and  others. 

The  Electric  Welding  Studding  Company,  of  San  Fran- 
isco,  Cal.,  has  been  incorporated  with  a  capital  stock  of 
25,000  by  H.  K.  Eells,  E.  T.  Cooper  and  C.  T.  White. 

The  Zamak  Control  Company,  of  Chicago.  111.,  has  been 
ranted  a  cliarter  with  a  capital  stock  of  $100,000  to  manu- 
icture  electrical  supplies.  The  incorporators  are;  N.  B. 
'ole,  H.  J.  Locke  and   G.  H.  Grant. 

The  Electrical  Supply  Company,  of  Tulsa,  Okla.,  has  been 
icorporated  with  a  capital  stock  of  $2,500  to  deal  in  elec- 
•ical  supplies.  The  incorporators  are:  H.  K.  Herbst,  R.  J. 
shnson  and  W.  H.  Stueve,  of  Muskogee,.  Okla. 

The  J.  T.  H.  Company,  of  Chicago  Heights,  111.,  has  been 
icorporated  with  a  capital  stock  of  $5,000  to  manufacture 

id  sell  electrical  and  mechanical  patents  and  inventions. 

he  incorporators  are:  Joseph  Sekavec.  Hugh  Kennedy  and 
;)hn  T.  Hume. 

IThe  Dommers- Walters  Electric  Company,  of  Canton. 
"hio,  has  been  incorporated  by  Ray  H.  Walters,  John 
'ommers,  August  Dommers.  V.  P.  Meese  and  H.  L.  Graber. 
■he  company  is  capitalized  at  $5,000  and  proposes  to  do  an 

jectrical  engineering  and  contracting  business. 


Trade  Publications 

i, Magnetos. — The  "Comet"  magneto  is  the  subject  of  a 
jilder  recently  issued  by  the  Wesco  Supply  Company,  St. 
puis.  Mo.  The  folder  gives  details  of  construction  and  a 
imber  of  ilustrations. 

Sectional  Switch  Boxes. — Much  information  relating  to 
e  construction  and  installation  of  various  types  of  sec- 
jSnal  switch  boxes  is  given  in  a  folder  being  distributed  by 
e  Chicago  Fuse  Manufacturing  Company,  Chicago,  111. 
lOutdoor  Substations.— The  Delta-Star  Electric  Company. 
S  West  Jackson  Boulevard.  Chicago,  issues  a  technical 
lletin  entitled  "Outdoor  Substations,"  which  gives  a  de- 
iled  description  of  high-tension  outdoor  low-cost  sub- 
itions. 

Lighting  Fixtures.— The  F.  W  Wakefield  Brass  Com- 
(iny,  Vermilion.  Ohio,  is  sending  out  advertising  matter  re- 
ling  to  its  patent  ceiling  attachment,  which  eliminates  the 
';n,i;er  of  marring  expensive  decorations  when  the  fixture  is 
lilalled. 

Pamphlet  on  Light. — "Correct  Practice  in  Control  of 
eht"  is  the  title  of  a  pamphlet  recently  issued  by  the  Na- 
inal  X-Ray  Reflector  Company,  235  West  Jackson  Boule- 
yd,  Chicag(j.  which  contains  a  discussion  on  the  origin  and 
'i'clopment  of  indirect  lighting,  by  .Augustus  D.  Curtis. 
Electric  Supplies. — The  Columbia  Electrical  Company, 
metrical  supplies,  280  Frederick  .Avenue.  St.  Joseph,  Mo., 
citmues  its  progressive  advertising  policy.  Its  latest  appeal 
t  the  prospective  customer  is  in  the  form  of  a  folder  re- 
fi"ing  to  its  electrical  heaters,  their  comforts  and  con- 
viiences. 


Fixtures. — Colonial  prism  fixtures  are  described  in  a 
booklet  of  twelve  pages  recently  issued  by  the  F.  W. 
Wakefield  Brass  Company,  Vermilion,  Ohio.  These  fix- 
tures may  be  had  with  Wakefield  receptacle  complete, 
ready  for  wiring.  The  receptacles  and  holders  are  also 
illustrated  in  the  pamphlet. 

Oil  Svyitches. — Bulletin  A-4139,  issued  by  the  General 
Electric  Company,  is  devoted  to  central-station  oil  switches 
of  high  rupturing  capacity.  The  switches  are  made  both 
automatic  and  non-automatic  and  for  voltages  from  15.000 
to  70,000.  The  bulletin  also  contains  a  list  of  central  sta- 
tions in  which  these  switches  are  in  use. 

Lamp  Dimmers. — The  Wirt  Company,  Germantown,  Pa., 
has  issued  a  booklet  entitled  "The  Dim-a-Lite  Mother 
Goose,"  which  contains  some  striking  nursery  rhymes  re- 
lating to  its  device  for  varying  the  light  from  incandescent 
electric  lamps.  The  booklets  are  arranged  to  carry  the 
imprints  of  the  lighting  companies  distributing  them  to 
their  customers. 

Oil  Separators. — These  form  the  subject  of  Section  "C" 
of  the  Cochrane  separator  catalog,  issued  by  the  Harrison 
Safety  Boiler  Works,  3159  North  Seventeenth  Street,  Phila- 
delphia, Pa.  The  introduction  to  this  pamphlet  contains  in- 
teresting information  regarding  the  removal  of  cylinder  oil 
from  exhaust  steam,  and  the  pamphlet  also  discusses  various 
applications  of  separators  and  the  manner  of  using  them. 

Locomotives. — The  Baldwin  Locomotive  Works,  Phila- 
delphia, Pa.,  have  printed  as  Record  No.  Ti^  a  paper  which 
appeared  in  the  Journal  of  the  Franklin  Institute,  entitled 
"The  Recent  Development  of  the  Locomotive,"  by  the  con- 
sulting engineer  of  the  company,  George  R.  Henderson. 
Of  much  interest  is  the  section  devoted  to  the  electric  pro- 
pulsion of  locomotives.  The  general  subject  is  compre- 
hensively treated,  and  a  number  of  illustrations  are  given. 

Slide  Rule. — The  Roylance  electrical  slide  rule  is  fully 
described  in  a  leaflet  printed  by  the  Keuffel  &  Esser  Com- 
pany, Hoboken,  N.  J.,  which  makes  this  device.  Complete 
directions  for  its  use  are  given.  By  means  of  a  series  of 
scales  the  different  properties  of  copper  wire,  such  as 
size,  conductivity,  weight,  etc.  may  be  determined  without 
the  use  of  tables.  Scales  showing  the  carrying  capacity  of 
different  kinds  and  sizes  of  wire  are  placed  in  the  groove 
in  the  body  of  the  rule  beneath  the  slide.  Other  features 
are  the  improved  runner  and  the  special  gauge  mark  for 
the  conversion  of  horse-powers  and  kilowatts. 

Centrifugal  Pumps. — .-Xn  artistic  and  dignified  pamphlet  is 
the  new  eighty-two-page  catalog  on  centrifugal  pumps  just 
issued  by  the  Piatt  Iron  Works  Company,  of  Dayton,  Ohio. 
The  booklet  is  well  bound,  printed  in  large,  clear  type,  on 
a  good  grade  of  paper,  and  profusely  illustrated.  At  the 
same  time  it  is  devoted  to  a  straightforward  exposition  of 
Piatt  pumps,  without  any  of  the  "frills"  so  common  to 
present-day  pamphlets,  which  serve  often  to  distract  the 
mind  from  the  subject  of  principal  importance.  This  book 
gives  a  sumtnary  of  the  different  services  to  which  Piatt 
pumpj  are  adaptable  and,  following  that,  a  description  of 
the  various  styles  of  pumps  made  for  these  diflferent  uses. 
Instructions  for  the  estimating  and  erection  of  pumps  are 
also  given,  and  at  the  end  of  the  catalog  there  are  included 
several  useful  hydraulic  tables. 

Small  Alternating-Current  Motors. — Motors  for  alternat- 
ing-current, both  single-phase  and  polyphase,  ranging  from 
0.125  hp  to  7.5  hp.  are  briefly  descrilied  in  Pocket  Catalog 
No.  II,  issued  by  the  Advance  Electric  Company,  of  St 
Louis.  These  motors  are  built  in  two  general  forms  desig- 
nated as  S  (short)  and  W  (wound).  Form  W  has  an  ex- 
tended end-plate  on  one  end  to  accommodate  a  commutator 
or  collector  ring.  Single-phase  motors,  both  constant-speed 
and  variable-speed,  and  wound-rotor  polyphase  motors  are 
furnished  in  this  form.  Form  S  has  both  end-plates  short 
and  is  used  for  motors  having  a  squirrel-cage  rotor.  Poly- 
phase squirrel-oage  motors  are  furnished  in  this  form.  The 
booklet  contains  a  drawing  showing  the  short-circuiting  de- 
vice of  the  single-phase,  constant-speed  motors,  with  dimen- 
sions, prices  and  other  necessary  information  in  relation  to 
all  types.  The  company  will  furnish  a  copy  of  this  condensed 
catalog  to  any  person  interested  in  the  sale  of  electric 
motors. 
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Personal  Mention 

Dr.  Peter  Cooper  Hewitt  was  a  passenger  on  board  the 
steamship  Olytiifii'  returning  to  .New  York  from  Liverpool 
Aug.  20. 

Mr.  L.  W.  McLellan  has  been  appointed  new-business 
manager  for  the  United  Gas  &  Electric  Company,  of  New 
Albany,  Ind. 

Mr.  Thomas  B.  Rhodes  has  been  appointed  general  man- 
ager of  the  Consumers'  Electric  Light  &  Power  Company. 
New  Orleans,  La.  Mr.  Rhodes  was  formerly  commercial 
manager  for  the  Elmira  Water,  Light  &  Railroad  Company, 
Elmira.  N.  Y. 

Mr.  G.  B.  Taylor,  of  Petersburg,  Ind.,  has  been  appointed 
electrical  expert  for  the  Indiana  Public  Service  Commission. 
Mr.  Taylor  is  a  graduate  of  Indiana  University  and  for  the 
last  five  years  has  been  engaged  in  consulting  engineering 
work  in  Petersburg  and  Winslow. 

Mr.  T.  Commerford  Martin,  secretary  of  the  National 
Electric  Light  Association,  was  tendered  a  dinner  at  the 
Hotel  Denipsey,  Macon,  Ga.,  Aug.  14,  by  the  officers  and 
executive  committee  of  the  Southeastern  Section  of  the 
association,  whose  convention  was  in  session  at  Macon 
Aug.  14  to  16. 

Mr.  F.  M.  Caldwell  has  been  appointed  general  commer- 
cial agent  of  the  gas  and  electric  properties  in  Michigan 
operated  by  Messrs.  Hodenpyl,  Hardy  &  Company.  Mr. 
Caldwell  will  establish  headquarters  at  Detroit,  and  the 
new  industrial  department  of  which  he  will  have  charge 
will  devote  its  attention  to  a  study  of  the  industrial  con- 
ditions prevailing  in  the  cities  fed  from  the  circuits  of  the 
Commonwealth  Power,  Railway  &  Light  Company,  with 
which  Messrs.  Hodenpyl,  Hardy  &  Company  are  also  affili- 
ated. 

Mr.  C.  Herbert  Sanderson,  formerly  connected  with  the 
Westinghouse  Electric  &  Manufacturing  Company  at  East 
Pittsburgh,  Pa.,  has  been  appointed  electrical  engineer  of  the 
Havana  (Cuba)  Electric  Railway,  Light  &  Power  Company. 
Mr.  Sanderson  is  a  graduate  of  the  Ohio  State  University 
and  has  just  completed  twelve  years  of  service  with  the 
Westinghouse  Electric  &  Manufacturing  Company.  Part  of 
this  time  was  spent  in  the  switchboard  and  power  station 
division  of  the  engineering  department  and  part  with  the 
general  engineering  department. 

Mr.  A.  E.  Grant  has  succeeded  his  brother,  Mr.  Lawford 
Grant,  as  managing  director  of  the  Canadian  British  Insu- 
lated Company,  Ltd.,  Montreal.  Mr.  A.  E.  Grant  has 
had  a  wide  experience  as  a  marine,  mechanical  and  elec- 
trical engineer  and  has  supervised  some  extensive  con- 
tracts. His  first  position  as  an  electrical  engineer  was  with 
the  Notting  Hill  (London,  England)  Electric  Light  Com- 
pany, for  which  he  erected  some  three-phase  machinery, 
the  second  of  its  kind  used  in  the  British  Isles.  Subse- 
quently he  joined  the  engineering  staflE  of  the  British  Insu- 
lated &  Helsby  Cables,  Ltd.,  of  England,  which  has  a 
large  interest  in  the  Canadian  British  Insulated  Company. 
During  his  fourteen  years'  connection  with  the  British 
company,  Mr.  A.  E.  Grant  had  charge  of  important  work, 
including  the  complete  equipment  of  the  Chesterfield  tram- 
ways, and  also  the  laying  of  extra  high-tension  mains  of 
the  Metropolitan  tramways.  In  1906  he  was  appointed 
manager  and  chief  engineer  of  the  Cardiff  office,  which 
takes  care  of  the  company's  business  in  south  Wales  and 
the  southwest  district  of  England.  He  went  direct  from 
Cardiff,  Wales,  to  Montreal  and  has  taken  over  the  duties 
of  Mr.  Lawford  Grant,  who  resigned  to  accept  an  im- 
portant position  with  the  Eugene  F.  Phillips  ElectricTJ 
Works,  Ltd.,  of  Montreal. 

Mr.  R.  P.  Stevens  has  resigned  as  president  and  general 
manager  of  the  Lehigh  Valley  Transit  Company,  .Mlentown, 
Pa.,  which  operates  about  150  miles  of  electric  railway  from 
Philadelphia  to  Allentown,  Bethlehem,  Nazareth,  Slatington 
and  points  in  the  Lehigh  Valley,  and  three  electric  light 
plants,  the  company  being  a  consolidation  of  nine  electric 
companies.  Mr.  Stevens  was  born  in  Eastport,  Maine,  on 
April  3,  1877.  He  was  graduated  from  the  University  of 
Maine  with  the  degree  of  bachelor  of  mechanical  engineer- 
ing and  electrical  engineering,  and  took  post-graduate  work 


m  the  Massachusetts  Institute  of  Technology.  For  a  time 
he  worked  for  the  Electrical  Wiring  &  Supply  Company  in 
Boston,  and  later  took  the  student's  course  of  the  American 
Bell  Telephone  Company.  He  then  went  with  the  General 
Electric  Company  and  assisted  in  building  a  number  of 
electric-light  plants  in  the  South.  Because  of  fever  he  left 
the  South  ami  accepted  a  position  with  the  Automatic  Viit 
Alarm  Company  of  Boston.  Later  he  invented  an  apparatus 
for  automatic  fire  alarms  and  was  appointed  superintendent 
of  the  Western  department,  with  headquarters  at  Chicago. 
In  February,  1900,  Mr.  Stevens  went  to  Everett,  Wash.,  to 
rehabilitate  the  system  of  the  Everett  Railway  &  Electric 
Company,  of  which  he  later  became  general  superintendent 
He  supervised  the  construction  of  the  interurban  line  and 
the  electrification  of  the  tracks  of  the  Northern  Pacific 
Railway  from  Everett  to  Snohomish  under  an  agreement 
with  the  Northern  Pacific  Railway.  Mr.  Stevens  left  Everett 
to  accept  the  position  of  general  superintendent  of  the 
Auburn  &  Syracuse  Electric  Railroad  in  Auburn,  N.  Y.  He 
was  later  appointed  general  superintendent  of  the  Auburn 
&  Northern  Electric  Railroad  and  general  manager  of  the 
Skancateles  Lake  Transportation  Company  and  manager  of 
the  Interurban  Electric  Express  Company.  He  was  elected 
president  of  the  Lehigh  Valley  Transit  Company  in  July, 
1907.  Mr.  Stevens  has  been  selected  as  president  of  the 
Mahoning  &  Shenango  Railway  &  Light  Company  and  it» 
subsidiaries,  effective  Oct.  i. 

Mr.  William  G.  Bee,  who  has  been  associated  with  Mr 
Edison   for   the   past   eleven   years,   has   been   elected   vice- 
president  and  general  sales  manager  of  the  Edison  Storage 
Battery  Company  of  Orange,  N.  J.     Mr.   Bee  first  entered 
the    electric    vehicle    field    in 
1897,  when  he  joined  the  forces 
of     the     Pope     Manufacturing 
<->..«Bi  Company   of    Hartford,   Conn. 

.jp'jP  He     served     with     the    colorj 

fj*  *^  during  the  war  with  Spain  and 

',iM^  returned  to  the  Pope  Manufac- 

.-  -^"^k  turing  Company,  afterward  the 

Electric  Vehicle  Company  of 
Hartford,  spending  a  year  in 
Mexico  in  its  interests.  Il 
was  while  he  was  with  the 
Pope  company  that  Mr.  Bee 
came  in  contact  with  Mr.  Edi- 
son, and  since  the  perfection 
of  the  Edison  storage  battery 
Mr.  Bee  has  directed  the  sales 
policy  of  the  Edison  Storage 
WILLIAM  c.  BEE  Battery     Company.     Mr.    Bee 

is  well  known  in  the  automo- 
bile industry,  and  his  promotion  is  a  substantial  recognition 
of  his  long  and  faithful  work  for  the  company. 


Obituary 


James  R.  Wiley,  of  Chicago,  Western  manager  of  the 
Standard  Underground  Cable  Company,  died  of  pneumonia 
in  the  Washington  Park  Hospital,  Chicago,  Aug.  17.  Mr 
Wiley  was  one  of  the  most  popular  and  best  known  of  the 
electric  men  of  Chicago  and  also  was  one  of  the  telephone 
pioneers.  He  was  born  in  Newark,  Mo.,  May  i,  1847,  »nd 
spent  his  early  manhood  in  St.  Louis,  graduating  from  the 
St.  Louis  City  University.  He  engaged  in  mercantile  and 
banking  pursuits  and  became  an  expert  accountant.  Id 
1878  he  entered  the  service  of  the  Metropolitan  Telephone 
&  Telegraph  Company  of  New  York  City  and  remained 
with  that  company  and  its  successors  until  1895,  when  he 
became  affiliated  with  the  Standard  Underground  Cable 
Company  and  removed  to  Chicago  as  Western  manager,  a 
position  he  filled  until  the  time  of  his  death.  In  his  eighteer 
vears'  residence  in  Chicago  Mr.  Wiley  acquired  a  wide  ac- 
([uaintance  among  electrical  men.  He  possessed  a  winning 
personality.  The  funeral  was  held  in  Chicago  on  .Aug.  10 
The  deceased  was  unmarried.  He  was  a  member  of  the 
Jovian  order  and  of  the  Chicago  .Association  of  Commerce 
He  is  survived  by  three  brothers  and  two  sisters.  One 
brother,  Mr.  George  L.  Wiley,  is  Eastern  manager  of  tt" 
Standard  Underground  Cable  Company  at  New  York. 
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Construction 

New  England 

BARTON,  VT. — A  three-phase,  2200-volt  transmission  line  from  the 
inicipal  electric-light  plant  to  the  granite  quarries,  3  miles  out,  has 
St  been  completed.  It  is  also  expected  soon  to  contract  with  other 
rties  who  have  opened  new  quarries  and  also  to  furnish  electrical 
-vice  to  farmers  along  the  route.  Hazen  Gierke  is  chief  electrician. 
MERRIMAC,  MASS.— The  managers  of  the  municipal  electric-light 
int  e.\pect  to  purchase  300  incandescent  lamps  within  the  next  two 
>nths.     W.    A.    Bailey   is    manager. 

NORTH  ATTLEBORO,  MASS.— Within  the  next  two  months  the 
inagers  of  the  municipal  electric-light  plant  expect  to  erect  lli  miles 
2300-voU  distribution  line  (No.  0  cable)  to  supply  energy  to  the 
«lry  factory  of  J.  F.  Sturdy,  Sons  &  Co.  in  Attleboro.  William  Platt- 
r  is  engineer. 

PEABODY,  MASS.— The  damage  to  the  municipal  plant  by  the  fire 
is  much  exaggerated,  the  loss  being  under  $20,000,  instead  of  $40,000 
reported  in  the  issue  of  Aug.  16.  Not  much  of  the  work  will  be 
bjcct  to  contract,  except  the  building  repairs,  which  will  be  handled 
rough   F.   W.   Dean,   Inc.,   Boston,   Mass.     Warren    D.    King  is   manager 

the   municipal   plant. 
SPRINGFIELD,    MASS.— Bids    will    be    received    at    the    office    of    the 
mmanding    officer,    Springfield    Armory,    Springfield,    Mass.,    until    Sept. 

for  furnishing  one  worm-gear  direct-connected  motor-driven  elevator, 
irther  information  may  be  obtained  by  addressing  the  commanding 
icer,  referring  to  proposal   No.    12. 

SPRINGFIELD,  MASS.— The  Board  of  Supervisors  has  decided  to 
ilall  magnetite-arc  lamps  on  Bridge  Street,  which  later  will  be  extended 

other  side  streets  in   the   business  district.     Main    Street   will   continue 

be  lighted  by  the  present  style  of  arc  lamps,  to  be  attached  to  trolley 
les.     William   E.   Hodges  is   deputy   superintendent   of  street   lighting. 
WAKEFIELD.    MASS.— The   Wakefield    Municipal   Commission   is   con- 

ering  securing  energy  from  the  municipal  electric  plant  at  Reading  to 

.•rate  the  municipal  electric-lighting  system  here. 

rt'ESTFIELD,    M.^SS. — A    special    town    meeting    will    soon    be    held 

determine  what  action  the  town  will  take  regarding  the  proposition  of 
■  Amherst  Pwr.  Co.  to  enter  Westfield.  Two  propositions  will  be 
.imitted   to   the   voters.      One   will   ask    for   an   appropriation   to   erect   a 

nsmission   line   to   the   outskirts   of   the   town   to   connect    with   the   line 

the    .\mherst    company    and    the    other    will    call    for    an    appropriation 

$25,000   to  improve   the  municipal   electric-light   plant. 

'ROVIDENCE,  R.  I.— Plans  have  been  completed  by  the  City  Council 
:'nmittee  on  lights  for  extending  the  installation  of  the  new  street 
lips  in  the  down-town  district  into  the  principal  residential  sections, 
ii'luding  Angell   and    Waterman    Streets   and   a   number   of  other  streets. 


Middle  Atlantic 

IlLBANY,  N.  Y. —  Bids  will  be  received  by  the  purchasing  committee 
state  hospitals.  Room  138,  Capitol,  Albany,  until  Sept.  3  for  furnish- 
i'  the  New  York  State  Hospitals  for  the  Insane  with  incandescent 
1,'ps  for  such  a  period  as  indicated  on  the  specifications,  deliveries 
tinning  Oct.  1,  1913.  For  further  information  apply  to  the  purchasing 
cimittee. 

vUBURN,  N.  Y. — The  Public  Service  Commission  has  granted  the 
1  pire  Gas  &  El.  Co.,  of  Auburn,  permission  to  issue  capital  stock  to 
1  amount  of  $400,000,  the  proceeds  to  be  used  for  the  purpose  of 
auiring  the  capital  stock  of  the  Central  New  York  Gas  &  El.  Co.,  of 
f  leva. 

'aBYLON,  N.  Y.— The  Babylon  R.  R.  Co.  has  applied  to  the  Town 
E^rd  of  Babylon  for  a  franchise  to  furnish  electricity  for  lamps.  The 
C'lpany,  which  now  secures  energy  from  the  Babylon  El.  Lt,  Co.,  pro- 
pirs  to  build  a  power  plant  to  furnish  power  for  the  railway  and 
Itihe  general  public. 

'ROOKLYN,  N.  Y.— Bids  will  be  received  by  the  president  of  the 
bjugh  of  Brooklyn,  Room  2,  Borough  Hall,  Brooklyn,  until  Aug.  27 
("electric  work  required  in  making  alterations  at  various  offices  in  the 
b'lugh  hall.  Plans,  forms  and  further  information  may  be  obtained 
at  plans  and  drawings  may  be  seen  at  the  office  of  the  Bureau  of  Public 
Bdings  and  Offices,  Room  29,  Municipal  Building.  Lewis  H.  Pounds 
islrcsident. 

ROOKLYN,  N.  Y.— Bids  will  be  received  by  the  commissioner  of 
*i!r  supply,  gas  and  electricity.  Department  of  Water  Supply,  Gas  and 
Etricity,  Room  1903,  13  to  21  Park  Row,  borough  of  Manhattan, 
N  York,  until  Aug.  28  as  follows:  (1)  For  dismantling  and  trans- 
pring  one  pumping  engine  and  appurtenances  from  the  New  Lots 
pijiing  station  No.  1  to  the  New  Lots  pumping  station  No.  2,  and 
re  ccting  it  with  piping  and  other  appurtenances  complete.  (2)  For 
reidcling  and  extending  the  buildings  at  the  North  Portland  Avenue 
"ir  yard,  No.  98  North  Portland  Avenue:  (a)  for  all  mason  work. 
Bti  and  iron  work,  carpentry  work,  sheet  metal  work,  roofing,  glazing, 
pa  ing  and  electrical  work;  (b)  plumbing  and  gas  fitting;  (c)  steam- 
he  ng  work.  (3)  For  furnishing  and  erecting  platforms  and  railings 
'0  the    Davis    &    Farnum    engines    at    Ridg«wood    North    Side    station. 


Atlantic  Avenue  and  Logan  Street,  being  contract  abandoned  by  the 
City  Contracting  Co.  Blank  proposal  forms,  together  with  copy  of 
contract,  including  specifications,  can  be  obtained  upon  application  to 
the  office  of  the  department,  room  1903,  13  to.  21  Park  Row,  borough  of 
Manhattan.     J.   W.   F.   Bennett  is  deputy  and  acting  commissioner. 

CAN.-\JOHARIE,  N.  Y.— The  Montgomery  El.  Lt.  &  Pwr.  Co.  expects 
to  purchase  within  the  next  two  months  two  SO-kva,  15,000-220-volt  trans- 
formers.    W.   J.   Roser  is  manager. 

FORT  ."VNN,  N.  Y.— The  Public  Service  Commission  has  granted  the 
application  of  the  Kanes  Falls  El.  Co.  to  erect  a  transmission  line  from  its 
generating  station  in  Kanes  Falls,  to  Washington  County,  through  the 
towns  of  Fort  Ann  and  Granville,  to  the  village  of  Granville. 

JAMESTOWN,  N.  Y. — At  an  election  held  Aug.  9  the  proposition 
tu  issue  $40,000  in  bonds,  to  be  used  for  extensions  and  improvementr 
to    the    municipal   electric-light   plant,    was   carried. 

MARCELLUS,  N.  Y.— The  Public  Service  Commission  has  authorized 
the  Marcellus  Ltg.  Co.  to  issue  $10,000  in  capital  stock,  the  proceeds  to 
be  used  to  purchase  the  electric-light  plant  in  Marcellus,  now  owned  by 
1'.    W.    Knapp,   and  for  improvements  to   the  lighting  system. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Henry  S.  Thompson, 
commissioner  of  water  supply,  gas  and  electricity.  Department  of  Water 
Supply,  Gas  and  Electricity,  Room  1903,  13  to  21  Park  Row,  borough 
of  Manhattan,  New  York,  until  Aug.  28  for  installing  a  pumping  plant 
at  Grant  City,  borough  of  Richmond,  as  follows:  (1)  For  furnishing 
material  and  making  excavations,  building  foundations  and  erecting  a 
radial  brick  smokestack  complete  at  the  main  pumping  station  at  Grant 
City.  (2)  For  furnishing  and  installing  a  boiler  plant  complete  in  main 
pumping  station.  (3)  For  furnishing  materials  (except  such  parts  as  are 
furnished  by  the  city)  and  installing  a  pumping  plant  complete.  (4)  For 
furnishing  and  installing  a  generating  plant  with  switchboards,  etc., 
complete  in  the  main  pumping  station.  Blank  proposal  forms,  together 
with  a  copy  of  contract,  may  be  obtained  upon  application  at  the  office 
of  the  department.  Room  1903,  13  to  21  Park  Row,  borough  of 
Manhattan. 

ROCHESTER,  N.  Y.— Arrangements  are  being  made  by  the 
Rochester  Ry.  &  Lt.  Co.  for  the  installation  of  129  additional  mag- 
netite-arc lamps  on  several  streets  in  the  city.  Thomas  H.  Yawger  is 
superintendent. 

SYRACUSE,  N.  Y.— The  Oswego  River  Pwr.  Transmission  Co.,  of 
Syracuse,  has  received  authority  from  the  Public  Service  Commission 
to  erect  a  transmission  line  in  the  town  of  Scbroeppel  to  furnish  electrical 
service  in  that  town;  also  to  erect  a  transmission  line  in  the  towns 
of  Ira,  Cato  and  Hannibal,  Oswego  County,  to  furnish  energy  for  lamps, 
heaters  and  motors,  and  to  extend  its  line  from  Fairdale  south  through 
the  towns  of  Hannibal,  Ira  and  Cato,  through  the  settlements  of 
Hannibal  Center  and  Ira  Hall,  to  the  villages  of  Cato  and  Meridian. 

UTICA,  N.  Y.— The  Utica  Gas  &  El.  Co.  has  been  granted  permission 
by  the  Public  Service  Commission  to  extend  its  lines  to  Sauquoit  and 
Holland  Patent  to  furnish  energy  in  both  villages.  The  street-lighting 
system  in  Sauquoit  will  consist  of  60  lamps.  The  installation  will  cost 
about  $4,000  and  is  nearly  completed.  The  lighting  system  in  Holland 
will  be  installed  later  and  will  cost  about  $3,000. 

WATERTOWN,  N.  Y.— The  Public  Service  Commission  has  authorized 
the  Watertown  Lt.  &  Pwr.  Co.  to  issue  $21,311  in  capital  stock  and 
$60,000  in  bonds,  to  be  sold  at  not  less  than  par,  the  proceeds  to  be 
used  to  acquire  the  property  of  the  Dexter  El.  Lt.  &  Pwr.  Co.,  of  Dexter, 
and  to   take   over   the   property,    rights   and   franchises. 

ERIE,  PA.— The  Erie  County  EL  Co.  is  building  an  addition  to  its 
power  plant  on  West  Fourth  Street,  to  be  used  as  a  boiler  house.  The 
building  when  completed  will  provide  space  for  eight  Babcock  &  Wilcox 
boilers  of  500  hp  each.  The  company  is  also  building  a  reservoir  at  a 
cost  of  $25,000. 

JOHNSTOWN,  PA.^-PIans  are  being  prepared  by  the  Citizens'  Lt., 
lit,  &  Pwr.  Co.,  of  Johnstown,  for  placing  its  wires  underground  within 
the   fire  limits  of  the  city. 

LEBANON,  PA. — Extensive  changes  are  being  made  by  the  American 
Iron  &  Steel  Co.  at  its  central  works  to  increase  its  power  plant  to 
enable  the  company  to  equip  more  departments  for  electrical  operation, 
substituting  electrically  driven  machinery  for  steam-driven  machinery. 
Five  more   engines  will  be  installed  in  the  power  house. 

PITTSBURGH,  PA. — Bids  will  be  received  at  the  office  of  the  con- 
troller of  .MIegheny  County,  Pittsburgh,  Pa.,  until  Aug.  29  for  installing 
four  electric  elevators  and  for  making  alterations  to  the  four  hydraulic 
elevators  in  the  -MIegheny  County  court  house.  Plans  and  specifications 
can  be  seen  and  blanks  for  bidding  obtained  at  the  office  of  the  county 
engineer,  room  38,  Court  House,  Pittsburgh.  R.  J.  Cunningham  is  county 
controller. 

SCHWENKVILLE.  PA.— The  City  Council  is  contemplating  the 
installation  of  an  electric-light  plant.  It  is  proposed  to  build  a  plant 
with  sufficient  output  to  supply  electrical  service  in  the  towns  of 
Gratersford.    Spring    Mount   and    Zieglersville. 

LITTLE  FALLS,  N.  J. — Bids  will  be  received  by  the  commissioners  of 
street-lighting  district  No.  1  for  lighting  the  streets  of  said  district  with 
41   incandescent  lamps  of  32  cp.     W.  A.   Lang  is  clerk. 

NEW.ARK.  N.  J. — A  large  addition  is  to  be  made  to  the  manufactur- 
ing plant  of  Whitehead  &  Hoag,  to  cost  about  $175,000,  and  will  include 
a  five-story  building,  150  ft.  by  356  ft.,  built  of  reinforced  concrete; 
also  a  concrete   building   for   power  plant,   50   ft.  by  60   ft. 
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ANNAPOLIS,  MD. — Bids  will  be  received  at  the  Bureau  of  Supplies 
iiid  Accounts.  Navy  Department,  Washington,  D.  C,  until  Aug.  26 
tor  furnishing  and  installing  at  the  naval  engineering  enperiment  sta- 
tion, Annapolis,  one  Diesel  engine,  one  altcrnating<:urrent  generator 
and  one  direct-current  oil-driven  exciter  unit.  Application  for  pro- 
posal should  refer  to  Schedule  5679.  Blank  proposals  will  be  fur 
nished  upon  application  to  the  navy  pay  office,  Baltimore,  or  to  the 
above  bureau.     T.  J.  Cowie  is  paymaster  general,  U.  S.  N. 

CAMBRIDGE.  MD.— The  Cambridge  Gas,  El.  Lt.  &  Pwr.  Co.  expects 
to  erect  within  the  next  six  months  a  transmission  line  (18  miles  long) 
and  to  purchase  transformers,  etc.,  for  distribution  system  and  also  mis- 
cellaneous electrical  appliances  and  supplies.  Gustave  Lobo,  78  Wall 
Street,   New  York.  N.   Y.,  is  secretary  and   manager. 

FROSTBURG,  MD.— The  Frostburg  Illg.  &  Mfg.  Co.  expects  to 
erect  within  the  next  three  months  a  transmission  line  1  J/i  miles  long 
to  a  neighboring  town  to  furnish  electrical  service;  also  to  purchase 
within  the  next  six  months  one  small  direct-connected  unit,  with  a 
rating  of  from  50  kva  to  75  kva,  two-phase,  100  or  2200  volts,  and  a 
panel    to   control   small    unit.      Charles   II.    Leatham    is  general    manager. 

LOGAN,  W.  VA.— The  Logan  Land  Co.,  recently  incorporated, 
proposes  to  deal  in  real  estate,  own  and  operate  electric  and  water 
plants.  The  company  is  capitalized  at  $50,000.  S.  A.  Draper  and  F.  P. 
Hurst,   of   Logan,  are  among  the  incorporators. 

FREDERICKSBURG,  VA.— .^rrangements  have  been  made  between 
the  Rappahannock  El.  Lt.  &  Pwr.  Co.  and  Henry  Warden,  of  the  Hazel 
Hill  Canning  Co.,  of  Fredericksburg,  for  the  installation  of  a  125-hp 
auxiliary  steam  power  plant  at  the  plant  of  the  Haiel  Hill  company. 

WVTHEVILLE,  VA  — Bids  will  be  received  at  the  office  of  the  super 
vising  architect.  Treasury  Department,  Washington,  D.  C,  until  Sept. 
30,  for  construction,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Wytheville. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian  of  site  at  Wytheville.  O.  Wenderoth  is  supervising  archi- 
tect. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C.  until  .-\ug.  29 
for  furnishing  the  signal  corps  with  one  2-kw  radio  set  complete  for 
installation  on  shipboard  in  accordance  with  specification  No.  566.  Motor 
to  operate  from  110  volts,  direct  current.  Major  W.  L.  Clarke  is  disburs- 
ing  officer. 

W.VSHINGTON,  D.  C. — .^n  American  consul  writes  that  a  city  in  the 
Levant  is  to  install  an  electric-light  system.  The  street-lighting  system 
will  consist  of  500  lamps,  of  which  200  are  to  be  50  cp,  150  of  32  cp,  and 
150  of  16  cp.  For  further  information  address  No.  11,497,  Bureau  of 
Foreign  and  Domestic  Commerce,  Department  of  Commerce,  Wash- 
ington,  D.   C. 

W.-VSHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C,  Aug.  28  for 
furnishing  35,000  ft.  of  cable  type  55.  in  accordance  with  specifications 
431-D,  554-B,  to  be  delivered,  in  one  length  coiled,  on  the  Signal  Corps 
cable  boat  Joseph  Henry  in  New  York  Harbor.  Major  W.  L.  Clarke  is 
disbursing  officer. 

VV.-\SHlNGTON,  D.  C— An  American  consular  officer  reports  that  a 
business  man  in  his  district  is  prepared  to  receive  propositions  for  elec- 
trical supplies  from  interested  firms  in  the  United  States.  He  confines 
himself  to  electrical  work  exclusively,  having  under  way  several  con 
tracts  among  which  are  the  installation  of  an  electrical  equipment  for 
a  wharf,  railroad  station,  docks,  telephone  service,  etc.  He  also  pro- 
poses soon  to  organize  an  electrical  supply  and  construction  company 
in  the  city  in  which  he  is  located.  For  further  information  address 
No.  11,448,  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of 
Commerce,   Washington.   D.   C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of 
Supplies  and  .-Xccounts,  Navy  Department.  Washington.  D.  C.  until 
Sept.  2,  for  furnishing  at  the  various  navy  yards  and  naval  stations 
supplies  as  follows:  Brooklyn.  N.  Y.,  Schedule  5758— Miscellaneous 
P4-hp  multopolar,  portable  ventilating  seats,  etc.;  one  indicating  tempera- 
ture system  complete  for  refrigerator  room  for  U.  S.  S.  New  York: 
Schedule  5750 — Switchboards  for  use  in  operating  35-hp  motors. 
Washington.  D.  C,  Schedule  5746 — One  automobile  ambulance  for 
Naval  Hospital,  Washington,  D.  C.  Bids  will  also  be  received  at  the 
same  place  until  Sept.  9  as  follows:  Mare  Island,  Cal.,  Schedule  5741  — 
48,000  lb.  electrolyte.  Bids  will  also  be  received  until  Sept.  23  for  fur- 
nishing at  Pearl  Harbor,  Hawaii,  the  following  supplies:  Schedule  5733— 
.Miscellaneous  lead-covered,  paper-insullated  cable,  miscellaneous  lead- 
covered,  rubber-insulated  cable.  34.000  ft.  fiber  conduit,  etc..  miscella 
neous  vitrified  clay  duct  in  24-in.  and  36-in.  lengths,  miscellaneous 
recording  watt-hour  meters  and  miscellaneous  60-cycle,  220-volt  oil- 
cooled  transformers.  .^pplications  for  proposals  should  designate  the 
schedule  desired  by  number.     T.   T.  Cowie  is  paymaster  general,  U.  S.  N. 


North  Central 

C.\DILL.\C,  MICH. — Plans  have  been  prepared  for  the  construction 
of  a  new  power  plant  for  the  Cummer-Diggers  Co..  to  cost  from  $40,000 
to  $60,000. 

MENOMINEE.   MICH —The   Menominee  &    Marinette    Lt     &   Trac     Co 


expects  soon  to  purchase  one  200-kw  motor-generator  set  with  swit 
board  to  furnish  power  for  itreet-railway  service.  Edward  Daniel! 
general    manager. 

NILES,  MICIL — Plans  are  being  considered  for  the  iniiallation  ol 
an  ornamental  street-lighting  system  in  the  business  district.  It  ii  pi» 
posed  to  replace  the  present  arc  lamps  with  tungsten-lamp  clusters.  Ti» 
cost    of   the    installation    will    be    paid    by    the   business    men. 

PETOSKEY,  MICH. — Within  the  next  three  months  the  mtnagti. 
ot  the  municipal  electric-light  plant  expect  to  purchase  two  Jones  under 
feed  stokers  and  coal  and  ash-handling  machinery.  J.  W.  Lovelace  i> 
manager. 

READING,  .MICH.— The  managers  of  the  municipal  electric  li. 
plant  will  erect  a  new  boiler  room  and  coal  shed  and  install  two  /. 
by  18-ft.  high-pressure  horizontal  tubular  boilers.  B.  K.  Goodman 
chief    engineer. 

REED  CITY.  MICH.— The  Osceola  Lt.  &  Pwr.  Co.,  of  Reed  Cit, 
expects  to  build  a  steam  auxiliary  steam  plant  and  to  purchase  one  7S-k« 
and  one  120-kw,  three-phase,  60-cycle  generator,  one  150-bp  engine  and 
one  boiler  for  same.  The  company  was  granted  a  30-year  franchise  oc 
.Aug.   4.      B.  J.    Stall    is   secretary   and   treasurer. 

ST.  CLAIR,  MICH.— The  Board  of  Public  Works  is  contemplauni 
the  purchase  of  recording  meters  and  the  erection  of  a  distribution  lint 
1  mile  out  of  the  city,  using  No.  6  wire.  The  city  has  just  coraplctet! 
the  erection  of  ornamental  lamp  posts  for  lighting  the  park  and  may  ereri 
more  ornamental   posts  this  season.     W.   M.   Barron  is  superintendent 

SAULT  STE.  MARIE,  MICH.— The  application  of  the  Edison-Saoli 
El.  Co.,  of  Sault  Ste.  Marie,  for  the  construction  of  an  addition  to  its 
power  house  and  for  the  installation  of  additional  generating  machinery 
has  been  approved  by  the  War  Department.  The  plans  provide  for  i 
58-ft.  extension  to  the  present  building,  the  installation  of  two  additioiui 
generating  units  and  an  exciter  unit,  together  with  an  entrance  for  1 
railroad  track  from  a  siding  to  be  put  in  by  the  government. 

CANTON,  OHIO. — Plans  are  being  prepared  by  Service  Director 
Herbert  for  lighting  the  Waterworks  Park  by  electricity.  It  is  pro 
posed  to  generate  electricity  at  the  central  pumping  station  in  tbf 
park    to    maintain    the   lamps. 

ORRVILLE,  OHIO.— The  installation  of  a  municipal  electric-lijb 
plant,  to  cost  $40,000,  is  under  consideration  by  the  City  Connal 
The  proposition  to  issue  bonds  for  same  will  be  submitted  to  the  voteri 
on  .'Vug.  26.     Frank  B.  Rae,  Engineers'   Building,  Cleveland,  is  engine" 

TOLEDO,  OHIO.— The  Willys-Overland  Co.,  of  Toledo,  it  is  reporieii 
is    planning   to  install  a   small   motor   generator   set   in   its   plant. 

YOUNGSTOWN,  OHIO.— The  City  Council  has  passed  an  ordinance 
granting  Michael  Licbel,  Jr..  for  the  Y'oungstown  Steam  Htg.  Co..  » 
franchise   to    furnish    energ>-    for   lighting   in    Voungstown. 

B.-\RDSTOWN,  KY.— Bids  will  be  received  at  the  office  of  tif 
supervising  architect.  Treasury  Department,  Washington.  D.  C,  unti 
Sept.  17,  for  construction,  including  plumbing,  gas  piping,  hcatini 
apparatus,  electric  conduits  and  wiring,  interior  lighting  fixture*  ic 
approaches,  of  the  Unted  States  post  office  at  Bardstown,  Ky.  Dn» 
ings  and  specifications  may  be  obtained  from  the  custodian  of  lite  r- 
tioni  the  above  office.     O.  Wenderoth  is  supervising  architect. 

HOPKINSVILLE.  KY.— Bids  will  be  received  at  the  office  of  w 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  tint: 
Sept.  29  for  construction,  including  plumbing,  gas  piping,  heating  apt* 
ratus,  electric  conduits  and  wiring,  interior  Hghting  fixtures  and  »! 
proaches.  of  the  United  States  post  office  at  Hopkinsville.  Drawings  •"') 
specifications  may  be  obtained  at  the  above  office  or  from  the  custodif 
of    site    at    Hopkinsville.     O.    Wenderoth    is   supervising   architect. 

LOUISN'ILLE.  KY. — Bids  will  be  received  by  the  Commissioner  f 
Fisheries.  Washington,  D.  C,  until  Sept.  1  for  the  installation  of  t»< 
electrically  driven  pumps  to  be  installed  at  a  fish  hatchery  now  beint 
established  at   Louisville. 

OLIVE  HILL,  KY. — The  installation  of  an  electric-light  system  and  n' 
plant  in  Olive  Hill  is  reported  to  be  under  consideration.  Charle*  Gn? 
and  Walter  Rankin,  of  Portsmouth.  Ohio,  are  reported  to  be  intereflt' 
in  the  project. 

ROCHESTER,  IND.— The  Rochester  El.  Lt..  Ht.  &  Pwr.  Co.  i»  " 
stalling  a  375-k\-a  turbine  and  switchboard,  and  is  erecting  a  U-nik 
transmission  line  to  Argos.  The  company  expects  to  purchase  whkir 
the  next  six  months  two  boilers  with  a  rating  of  from  200  to  300  bt 
each,  to  be  equipped  complete  with  stokers  and  probably  coal-handlii^i 
machinery.     C.  .V.    Davis  is  operating  manager. 

CHICAGO,  ILL.— Bids  will  be  received  by  John  McGillen.  clerk  of  ttt 
Sanitary  District  of  Chicago.  900-910  South  Michigan  Avenue,  Cbi 
cago,  until  .-Vug.  28  for  furnishing  the  following  apparatus:  Division  A- 
Round-pattcrn  manhole  frames  and  covers:  division  2 — .Mternating-ca.Ttr- 
synchronous  condensing  apparatus.  All  bids  must  be  made  upon  obr.i 
forms  of  proposals  furnished  by  the  Sanitary  District  of  Chicago,  wbic^ 
may  be  obtained  at  the  above  office.  Thomas  A.  Smyth,  is  president  ci 
board  of  trustees. 

FARMINGTON.  ILL.— The  city  of  Farmington  would  like  to  receir' 
estimates  on  the  following  apparatus:  (1)  One  single-acting,  tripl' 
geared  pump  with  a  capacity  of  150  gal.  per  minute  against  a  head  •* 
60  lb.  per  sq.  in.,  geared  to  a  suitable  size,  three-phase.  60-cycle  notoi 
to  operate  at  either  220  volts  or  2200  volts,  and  the  necessary  lOrtr 
apparatus;    (21    an   electrically   driven    centrifugal    pump    for   lire  mirpf— 
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have  sufficient  capacity  to  pump  water  for  three  lines  of  lYi-in.  fire 
e  with  1-in.  nozzle  at  a  pressure  of  not  more  than  75  lb.  per  sq.  in. 
limates  to  include  motor  and  starting  devices);  also  one  35-hp  motor, 
ting  apparatus,  jack-shaft,  pulleys  and  bearings,  but  no  belting,  suit- 
;   to  drive  an   air-compressor,   belt   wheel   of  which    is   44   in.   in   diam- 

■  with  9-in.  face  and  runs  at  140  r.p.m.  J.  C.  Findley  is  city  clerk. 
i.-\RV.\RD,  ILL.— The  City  Council  has  closed  a  contract  with  the 
nois    Northern    Utilities    Co.,    of    Chicago,    for    lighting    the    streets    of 

cil^'  for  a  period  of  10  years.  The  contract  calls  for  115  lamps 
[he  residence  district,  15  arc  lamps  and  42  ornamental  lamp  standards 
the  business  district.  The  property  owners  are  to  pay  for  the  in- 
lation    of   the   ornamental    standards,    the    city    paying    for    energy    and 

lamp    renewals.      The   city   has   also    signed   a    five-year   contract    with 

company  for  90  hp  in  motors  to  be  installed  in  pumping  station. 
;AU   CLAIRE,    WIS. — Bids    will   be    received   by   John    C.    Fennessey, 

clerk,  until  Sept.  2  for  lighting  the  city  by  gas  and  electricity, 
ztfications  for  which  may  be  obtained  at  the  office  of  the  city  clerk. 
IILWAUKEE,  WIS.— A  resolution  favoring  the  installation  of  an 
amental  street-lighting  system  on  West  Water  Street  between  Grand 
;nue  and  State  Street  and  on  Second  Street  between  Grand  .\venue 
1  West  Water  Streets  has  been  adopted  by  the  West  Water  Street 
iiness   Men's  Association.      Ornamental   iron   pedestals  carrying  flaming 

lamps  will  be  used.  Ninety-seven  lamps  will  be  erected  on  West 
ter   Street   and    23    lamps   on    Second    Street.      Contract    for    installing 

system   will   be   awarded    to    the   Commonwealth    Pwr.    Co. 
'RAIRIE   DU   CHIEN.    WIS.— The   electric   plant    of   the    Prairie   City 
Co.  was  recently  destroyed  by  fire,  causing  a  loss  of  about  $8,000. 
INNANDALE,   MINN.— The   Annandale    El.    Lt.    &   Pwr.    Co.   expects 
purchase  some  incandescent  lamps  within  the  next  two  months.     G.  G. 
lyer  is  manager. 

IKLLE  PLAINE,  MINN,— The  Northern  Pwr,  Co.  expects  to  erect 
lia  the  next  three  months  two  series  street-lighting  circuits,  one  at 
zalta,  and  the  other  at  Deephaven,  Lake  Minnetonka,  and  to 
chase  within  the  next  four  months  one  150-kva,  three-phase,  60-cycle, 
0-voIt  alternator  (star-connected)  for  the  Excelsior  plant;  one  80-hp 
jlar  boiler  for  the  Belle  Plaine  plant;  three  distributing  panels  for 
,3  volts  with  instruments  for  the  Excelsior  plant;  one  generator  panel 
,  one  distributing  panel  for  Belle  Plaine;  one  tub  transformer,  one 
cs  street-lamp  regulator,  series  street  tungsten  lamps  and  equipment. 
,L.   Rauchwarter   is   treasurer. 

ULUTH,  MINN.— Bids  will  be  received  by  the  Great  Northern  Pwr. 

of  Duluth,  Minn.,  until  Sept.  16,  for  the  construction  of  a  storage 
.  on  the  Cloquet  River,  about  20  miles  north  of  Duluth.  Plans, 
[ifications,   contracts,    forms   of   proposal   and    further    information   may 

■  obtained  from  Gardner  S.  Williams,  consulting  engineer,  Cornwell 
ding,  Ann  Arbor,   Mich. 

OLEY,  MINN— The  Foley  EI.  Lt.  &  Pwr.  Co.  e.xpects  to  purchase 
',in  the  next  year  one  engine  (crude-oil  type),  directly  connected  to  a 
)w.  220-voIt  direct-current  generator,  with  one  direct-current  generator 
i|Chboard  panel  complete  and  line  material  for  extending  present  dis- 
'ition  system.     Harmon   E.    Becker   is   president   and   general   manager. 

RANITE  FALLS,  -MINN.- The  city  of  Granite  Falls  has  entered  into 

mtract  with  the  village  of  Wood  Lake  to  furnish  energy  to  operate 
1  proposed  electric-light  system  to  be  installed  there  from  the  munic- 
)  electric  light  plant  in  Granite  Falls.  C.  Dickerson  is  superintendent 
the   municipal   electric    plant. 

ELLIHER,  MINN.— The  managers  of  the  municipal  electric-light 
It  expect  to  purchase  within  the  next  three  months  a  new  boiler 
'. t.  Kobe  is  village  recorder. 

i'LE,  MINN. — Extensive  improvements  are  contemplated  to  the  local 
l.iric-light  plant  next  summer,  including  the  erection  of  a  new  power 
^.  The  purchase  of  an  oil  engine  and  poles  is  also  contemplated. 
Mf.  Fortune  is  manager. 

INNEAPOLIS,  MINN.— Bids  will  be  received  by  George  H.  Hayes, 
O)troller  of  the  University  of  Minnesota,  Minneapolis,  Minn.,  until 
»<-  8  for  the  construction  of  the  Educational  Building,  University  of 
■1  lesota.  including  general  contract  work,  heating  and  ventilating, 
il'lbing  and  electrical  work  in  accordance  with  plans  and  specifications 
wished  by  C.  H.  Johnston,  architect,  715  Capital  Bank  Building. 
«  leapolis.  Bids  will  he  received  collectively  and  separately.  Copies 
'f  le  above  may  be  seen  at  the  Builders'  Exchange  at  St.  Paul  and 
'I.icapolis,  at  the  office  of  George  II.  Hayes,  comptroller  of  Uni- 
tty  of  Minnesota,  Minneapolis,  and  at  the  office  of  the  State  Board 
'fjpntrol.  State  Capitol  Building,  St.  Paul. 

!,'■  ANTHONY  PARK,  MINN.— Bids  will  be  received  by  the  State 
»oa  of  Control,  State  Capitol  Building,  St.  Paul,  until  Sept.  2  for 
oifruction  of  the  Home  Economics  Building,  University  of  Minnesota, 
't  it.  Anthony  Park,  including  general  contract  work,  heating  and 
't'.lating,  plumbing  and  electrical  work  and  fixtures,  in  accordance 
>i',  plans    and    specifications    furnished    by    C.    H.    Johnston,    architect, 

ITapital  Bank  Building,  St.  Paul.  Bids  will  be  received  collectively 
int  separately.  Copies  of  plans  and  specifications  may  be  seen  at  the 
Ju'ers'  Exchange  in  St.  Paul  and  Minneapolis,  at  the  office  of  the 
it'  of  the  University  Farm,  St.  .\nthony  Park,  and  at  the  office 
if  ic  State  Board  of  Control,  State  Capitol  Building,  St.  Paul. 

-I'LANTIC,  lA.— The  purchase  of  two  30-kva  transformers  for  the 
""-■ipal   electric-light   plant    is  contemplated.     T.   E.   Nichols  is  manager 


BURT.  lA.— Steps  have  been  taken  toward  the  installation  of  an 
electric-light  plant  in  Burt.  The  Town  Council  is  said  to  have  donated 
a  site  for  the  proposed  plant. 

DES  MOINES,  lA.— The  Des  Moines  El.  Co.  has  applied  for  a  fran- 
chise in  the  village  of  X'alley  Junction,  and  if  granted  the  company  will 
extend  its  lines  to  that  village,  purchasing  the  present  system,  W.  H. 
Thomson,    Jr.,   is  general   manager. 

FONTANELLE,  lA.— Bids  will  be  received  by  H.  J.  Stuhlmiller,  town 
clerk,  Fontanelle,  la.,  until  Sept.  3  for  furnishing  material  and  construc- 
tion of  substation,  overhead  distribution  system  and  a  transmission  line 
between  Fontanelle  and  Greenfield,  5  1-6  miles  in  length,  and  for  furnish- 
ing meters,  transformers,  lamps,  etc.  J.  B.  Hill,  of  Iowa  City,  la.,  is  engi 
neer;  C.   .A.  Baker  is  mayor. 

FORT  MADISON,  lA.— At  an  election  held  recently  the  Fort  Madi 
son  El.  Co.,  controlled  by  the  Stone  &  Webster  Corpn,,  of  Boston,  Mass.. 
was  granted  a  25-year  franchise  to  furnish  electricity  for  lamps  and 
motors  in  Fort  Madison.  The  company,  it  is  said,  will  begin  work  imme- 
diately on   extensive  improvements  to  the  plant, 

MONTICELLO,  lA.— The  capital  stock  of  the  Monticello  El.  Co.  has 
heen  increased  from  $48,000  to  $60,000. 

MOUNT  VERNON,  lA.— The  Wapsie  Pwr.  &  Lt.  Co.,  of  Mount 
Vernon,  expects  to  erect  within  the  next  six  months  a  33,000-volt,  three- 
phase  transmission  line  to  Clarence  and  Lowden  (14  miles  long),  and  to 
purchase  within  the  next  six  or  eight  months  a  five-panel  switchboard, 
one  23,000-volt  oil  switch  and  low-tension  circuit-breaker,  and  within  the 
next  six  months  one  aluminum-cell  arrester  (33,000  volts).  Kenneth 
Lindsay   is  manager. 

NEVADA,  lA.— The  Nevada  El.  Co.  has  placed  orders  for  a  150-kva 
three-phase,  60-cycle  alternating-current  Westinghouse  generator,  one 
200-hp  Bates  Corliss  engine  (heavy  '  duty)  and  new  switchboard  fully 
equipped,  including  Tirrill  voltage  regulator,  to  he  installed  about  Sept. 
15.  The  company  also  expects  to  purchase  within  the  next  two  months 
one  open  heater,  from  1500  ft.  to  2000  ft.  of  safety  cable  for  electrolier 
system    and    50    five-lamp   standards    for   curb-lighting   system. 

CAINSVILLE.  MO.— The  Missouri  EI.  Gas  &  Wtr.  Co,  of  Cains- 
ville,  expects  to  erect  within  the  next  two  months  Yi  mile  of  distribution 
litie  and  to  purchase  within  the  next  three  months  one  new  engine,  one 
alternating-current  generator  and  one  rotary  converter,  and  also  miscel- 
laneous electrical  appliances  and  devices.  L.  J.  Beauregard  is  superin- 
tendent. 

CHAFFEE,  MO. — At  an  election  held  recently  the  citizens  authorized 
the  City  Council  to  enter  into  a  five-year  contract  with  J.  J.  Astor  for 
street-lighting,  provided  the  said  contract  is  turned  over  to  the  Missouri 
Public  Utility  Co.,  of  Cape  Girardeau,  which  has  agreed  to  purchase  the 
Astor  plant  and  improve  the  service.  A.  M.  Tinsley.  of  Cape  Girardeau. 
is   manager    of   the   company. 

DEXTER,  MO.— Benjamin  F.  Eicholtz.  owner  of  the  local  electric- 
light  plant,  expects  to  purchase  within  the  next  30  days  one  125-kw, 
three-phase,  60-cycle.  2300-volt.  600  to  900  r.p.m.  generator  (belted), 
complete  switchboard  for  one  75-kw  and  one  125-kw  generator  and  out- 
going  lines. 

PURCELL,  MO. — At  an  election  held  recently  the  proposition  to 
grant  a  franchise  to  a  company  (represented  by  A.  M.  Baird,  of 
Cartersville)  to  construct  and  operate  an  electri'j-Iight  plant  in  Purcell 
was   carried. 

RUSSELLVILLE.  MO.— Petitions  have  been  presented  to  the  City 
Council,  asking  that  an  election  be  called  to  submit  the  proposition  to 
establish   a   municipal   electric-light   plant  in   Russellville  to  a  vote, 

MOHALL,  N.  D.— Application  has  been  made  to  the  City  Council 
by  George  H.  Todd,  of  Minot,  for  the  installation  of  an  electric-light 
plant   in   Mohall.     The  cost  of  the  proposed   plant  is  estimated  at   $8,000. 

RULO,  NEB.— Plans  are  being  prepared  for  the  installation  of  a 
municipal  electric-light  plant,  for  which  bonds  to  the  amount  of  $20,000 
have  been   voted.     C.   I.   Stocking,   of  Hiawatha,   Kan,,   is  engineer. 

YORK,  NEB.— The  Continental  Gas  &  El.  Co.,  of  York,  expects  to 
rebuild  its  distribution  system,  changing  the  system  from  direct  current 
to  alternating  current,  within  the  next  three  months;  also  to  purchase  one 
250-hp  boiler,  equipped  with  automatic  stokers,  one  300-kw  and  one 
200-kw  generator  directly  connected  to  cross-compound  Corliss  engine, 
complete  alternating-current  switchboard  and  generator  feeder  panel,  and 
two  circuits  for  series  street-lighting  system.  James  B.  Harvey  is  gen- 
eral   manager. 

CANEY.  KAN.— The  Caney  El.  Lt.  &  Pwr.  Co,  expects  to  purchase 
within  the  next  two  months  one  75-kva,  2200-volt,  60-cycle,  three-phase 
generators,  voltmeters  and  ammeters,  poles,  cross-arms  and  wire  to 
rebuild  the  entire  distribution  system.  The  company  is  now  installing  a 
120-hp  Miller  gas  engine.     O.  C.   I.indsley  is  manager. 

ESBON,  K.\N. — Plans  arc  being  prepared  for  a  municipal  electric- 
light  plant  and  water-works  system  in  Esbon.  Hcnrici,  Kent  &  Lowry, 
1526   Grand   Avenue,    Kansas   City,    Mo.,  are  consulting  engineers. 

FORT  LEAVENWORTH,  KAN.— Bids  will  be  received  at  the  office 
of  the  constructing  quartermaster  until  Sept.  5  for  construction,  includ- 
ing plumbing,  heating,  wiring  and  fixtures,  of  schoolhouse  at  this  post. 
Blank  forms  of  proposals  furnished  upon  application.  Plans,  etc.,  may 
be  seen  at  Fort  Leavenworth  and  at  office  of  quartermaster,  Scarritt 
Arcade,  Kansas  City.  Mo.  M,ijor  G.  G.  Bailey  is  constructing  quarter, 
master. 
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MKLVERN.  KAN.— At  a  special  election  held  recently  the  proposi- 
tion to  issue  $8,000  in  bonds  for  the  purpose  of  erecting  an  electrical 
distribution  system  was  carried.  Energy  for  operating  the  system  will 
be  obtained  from   Lyndon,   10  miles  distant. 

ST.  GEORGE,  KAN. — A  company  has  been  organised  in  St.  George 
for  the  purpose  of  furnishing  electrical  service  here  and  in  Zcandale, 
about  2  miles  distant.  The  company  proposes  to  erect  a  transmission 
line  to  the  power  plant  of  the  Manhattan  City  &  Intcrurban  Ry.  Co.  at 
Rocky  Ford  to  secure  energy  for  distribution  in  the  two  (owns  and  to 
farmers   along   the    line. 

TOPEKA.  KAN.— The  State  Board  of  Control  has  authorized  the 
mstallation  of  electric  wiring  and  lamps  at  the  State  Soldiers'  Home 
at  Dodge  City,  the  Mother  Bickerdykc  annex  at  Ellsworth  and  the 
Soldiers'  Home  at  Atchison.  Electric  fans  will  be  installed  in  the 
hospital  at  the  Soldiers*  Home. 

WELLSVILT.E.  KAN.— The  City  Council  is  considering  the  question 
of  purchasing  the  local  electric-light  plant,  owned  by  E.  T.  Pendleton 
and  J.  H.  Hay.  H  the  plant  is  taken  over  it  is  proposed  to  extend 
the  distribution  system  into  the  residence  section   of  the  city. 


Pacific  States 


Southern  States 

NEWBERN.  N.  C— The  Board  of  Aldermen  has  voted  to  purchase 
a  new  arc-lamp  machine  for  the  municipal  electric-light  plant,  at  a  cost 
of  about  $3,500.  Bids  will  soon  be  asked  for  the  machine  and  also  for 
an  electrically  driven  pump.  The  new  machine  will  have  sufficient 
output  to  maintain  100  arc  lamps  and  a  number  of  incandescent  lamps. 
H,   H.   Hodges  is  superintendent  of  the   water  and   light   plant. 

McDOXOUGH,  GA.— J.  C.  McDonough,  owner  of  the  local  clectric- 
light  plant,  expects  to  purchase  within  the  next  three  months  a  street- 
lighting   system    complete;    also    pipe    insulation    for    entire    plant. 

STATESBORO,  GA.— The  managers  of  the  municipal  electric-light 
plant  and  water-works  system  expect  to  purchase  within  the  next  four 
months  one  150-hp  return  tubular  boiler  (ISO  lb.  working  pressure). 
Daniel    L.    Gould    is   superintendent. 

TALLAPOOSA.  GA.— At  an  election  to  be  held  Sept.  13  the  proposi- 
tion to  issue  bonds  to  provide  funds  for  the  installation  of  an  additional 
generating  unit  and  for  extension  to  distribution  system  will  be  sub- 
mitted to  the  voters. 

WHIGHAM,  GA.— The  installation  of  a  municipal  electric-light  plant 
is  under  consideration,  for  which,  it  is  understood,  bonds  have  been 
voted. 

TARPON  SPRINGS.  FLA.— The  Southern  Utilities  Corpn..  Heard 
National  Bank  Building.  Jacksonville,  it  is  reported^  will  make  improve- 
ments to  its  local  electric  plant,  involving  an  expenditure  of  about 
$25,000. 

TULLAHOMA.  TENN.— The  Tennessee  Utilities  Co..  recently  incor- 
porated, expects  to  build  a  hydroelectric  plant  on  the  Elk  River  in 
Franklin  County.  The  capital  stock  is  placed  at  $25,000,  which  will  be 
increased  for  the  purpose  of  development.  The  present  plans  provide 
for  a  development  of  20.000  hp.  G.  M.  Whitson  is  president  and  L.  E. 
Womack  is  secretary,  both   of  TuUahoma. 

WHITEVILLE,  TENN.— Plans  are  being  considered  by  Henry  Rhodes, 
of  Whiteville,  for  the  installation  of  an  electric-light  plant.  The 
proposed  plant  will  furnish  energy  for  street-lighting  and  for  power 
purposes. 

BIRMINGHAM,  ALA.— The  Birmingham  Ry..  Lt.  &  Pwr.  Co..  it  Is 
reported,  has  entered  into  a  contract  with  the  Alabama  Trac,  Lt.  & 
Pwr.  Co.,  of  Talladega,  for  hydroelectric  power  generated  at  the  power 
plant  on  the  Coosa  River  at  Lock  12,  near  Birmingham.  The  contract 
calls  for  a  minimum  supply  to  the  amount  of  $367,500  per  year.  The 
Alabama  company  has  also  contracted  to  furnish  energy  to  two  cement 
plants  and  other  customers,  guaranteeing  an  additional  revenue  of  $200,000 
annually. 

OPELIKA,  AL.\. — The  city  of  Opelika  expects  to  purchase  within  the 
next  six  months  one  150-kva  generator  and  a  Ball  engine  to  drive  same. 
Charles    Schaefer    is    superintendent    of   light   and    water    plant. 

NEW  ORLEANS.  LA.— The  Orlcans-Kenner  El.  Ry.  Co.,  of  New 
Orleans,  has  announced  that  all  options  on  terminal  property  have  been 
obtained  and  that  work  will  soon  begin  on  construction  of  the  proposed 
railway  which  is  to  extend  from  a  terminal  station  on  University  Place 
to  the  towns  of  Shrewsbury,  Harahan,  Kenner  and  Hanson  City,  a  dis- 
tance of  from  15  to  20  miles.  The  cost  of  the  project  is  estimated  at 
from  $500,000  to  $700,000.  A.  Smith  Bowman  is  president  and  E.  F. 
Ullraer  is  secretary  and  treasurer. 

WELSH,  LA. — .*\t  an  election  to  be  held  Sept.  9  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-light  plant  will 
be  submitted  to  the  voters.  L.  A.  Robinson  is  chairman  of  light  com- 
mittee. 

MEDFORD,  OKLA.— The  municipal  electric-Hght  plant  was  destroyed 
by  fire  on  Aug.  12,  causing  a  loss  of  about  $48,000.  The  plant,  it  is 
understood,  will  be  rebuilt  at  once.  At  present  the  town  is  without 
electrical  service. 

HOUSTON  HEIGHTS,  TEX.— Plans  are  being  considered  by  the 
citizens  of  Houston  Heights  for  the  installation  of  a  municipal  electric- 
light    plant    and    water-work*    system. 


EATONVILLE,   WASH.— At  an  election  held   recently  the  propotition 
to    construct   a   municipal    electric-light    plant    was   carried.     The   proposed  1 
plant   is  to  be  located  on   Lynch   Creek,  near   Eatonville. 

STEVENSON,  WASH. — A  final  water-power  permit  has  been  granted 
by  Acting  Secretary  of  Agriculture  Galloway  to  E.  P.  Ash  and  Samuel 
Samson,  of  Stevenson,  the  power  to  be  used  in  logging  operations  id 
the  vicinity  of  Wind  River.  The  water-power  project  is  located  oo 
national  forest  land  of  the  Columbia  Forest,  about  30  miles  northeast  of 
Stevenson.  By  means  of  a  timber  dam  about  10  ft.  in  height  water  vill 
be  diverted  into  a  wood-stave  pipe  4  ft.  in  diameter,  in  which  it  will  be 
carried  about  1  mile  to  the  power  plant,  which  will  be  equipped  with  one 
7r0-kw  generator  directly  connected  to  a  Pelton   waterwhcel. 

WINLOCK,  WASH— The  Vcness  Lumber  Co.  is  contemplating  the 
construction  of  a  1000-hp  electric  power  plant  in  Winlock,  for  which, 
it  is  said,  plans  are  practically  completed.  About  200  hp  will  be  lued 
by  the  company  to  operate  the  machinery  in  its  plant  and  the  remainder 
will   be   sold    to   the    Independent   El.    Co. 

ALB.-XNY,  CfRE. — Plans  have  been  approved  by  the  City  Counal 
for  the  erection  of  a  clusterlamp  lighting  system  on  several  ttreett 
of  the  city. 

B.AKER,  ORE. — Plans  and  specifications  for  the  proposed  municipal 
electric-light  plant  which  is  to  be  built  near  here  have  been  submitted 
to  the  City  Commissioners,  and  if  same  arc  approved,  bids  for  con 
struction  of  plant  and  erection  of  transmission  Hnes,  etc..  will  soon  b« 
asked. 

SALEM,  ORE. — In  accordance  with  an  act  of  the  last  Legislature  a 
committee  consisting  of  State  Engineer  Lewis  and  four  others  has  been 
appointed  to  make  an  investigation  of  the  practicability  of  developing 
hydroelectric  power  at  Cello  Rapids  for  distribution  by  the  State.  Ar 
appropriation  of  $15,000  was  made  by  the  Legislature  to  carry  oo  the 
work.  , 

BODIE.  CAL.— The  Pacific  Pwr.  Co.,  of  Bodie.  expects  to  erect  wilhir 
the  next  three  months  70  miles  of  high-tension  transmission  line  (55.000 
volts)  connecting  the  plant  of  the  Pacific  Pwr.  Co.  with  the  plants  of 
the  Nevada-California  Pwr.  Co..  located  on  Bishop  Creek,  Inyo  Coimtr 
W.   N.   Chatfield  is  manager. 

CALISTOGA,  CAL. — The  Calistoga  El.  Co.  contemplates  the  purcbt»«^ 
of  circuit-breakers,  meters,  lamps  and  some  electrical  appliances  anrf 
supplies.     C.    W,    Crouch    is   secretary    and    manager. 

CORONA,  CAL.— Within  the  next  30  days  the  Corona  Gas  &  EI.  Co 
expects  to  rebuild  its  series  incandescent  street-lighting  system.  C.  t 
Barlett    is    superintendent. 

CORONA,  CAL.— The  Southern  Sierras  Pwr.  Co.»  of  San  Bernardino, 
expects  to  extend  within  the  next  30  days  its  33,000-volt  distributioo 
lines  into  the  territory  south  of  Corona  to  gain  a  pumping  load. 

NAPA.  CAL. — The  Legislature  has  passed  a  bill  appropriating  $15,300 
for  rewiring  (electrical)  of  building  and  conduits  at  the  Napa  Statt 
Hospital. 

OCEANSIDE,  CAL.— The  Oceanside  El.  &  Gas  Co.  has  recently 
erected  a  6600-voIt  transmission  line  (8  miles  long)  into  the  San  Lai> 
Rey  Valley  to  furnish  energy  for  lamps  and  motors  in  that  district,  and 
has  also  just  installed  a  72-in.  by  16-ft.  Pennsylvania  overhead  suspentior 
boiler.     Eugene   V.    Grifltes   is   manager. 

S.\N  DIEGO,  CAL.— The  State  Railroad  Commission  has  granted  tbf 
San    Diego   Consol.   Gas  &   El.   Co.  authority  to  issue  $102,000  in  bonds 

SANTA  CRUZ.  CAL.— The  city  of  Santa  Cruz  expects  to  install  within 
the  next  three  months  through  the  Coast  Counties  Gas  &  El.  Co..  of  Sanu 
Cruz,  50  additional  luminous-arc  lamps  and  to  erect  from  10  miles  to  I-^ 
miles  of  line,  which  will  give  the  city  200  4-amp  luminous-arc  lamps,  the 
arc-lamp  circuit  covering  about  50  miles  throughout  the  city.  Within 
the  next  30  days  the  city  expects  to  purchase  an  auxiliary  sewage  pump- 
ing plant,  consisting  of  one  40-hp  motor  directly  connected  to  a  No.  6 
open-runner  sewage  pump,  to  be  used  in  emergency  cases.  J.  C.  Geyer 
is    superintendent    of    electrical    department. 

TORRANCE,  CAL.— The  Torrance  Wtr.,  Lt.  &  Pwr.  Co.  h4s  recdred 
authority  from  the  State  Railroad  Commission  to  issue  bonds  to  tbc 
amount  of  $115,000  and   $34,000  in  capital  stock. 

VISALI.X.  CAL. — The  Board  of  Trustees  has  entered  into  a  contr»ci 
with  the  Mount  Whitney  Pwr.  &  El.  Co..  of  Visalia,  for  street-lightini 
for  a  period  of  five  years.  The  contract  provides  for  80  luminous  vt 
lamps  at  $72  each  per  year.  The  new  system  is  to  be  installed  by  Nor 
1.     V.    M.    Maddock   is   vice-president. 

KOOSKIA.  IDAHO.— The  Kooskia  Milling  &  Pwr.  Co.  is  erecting  i 
transmission  line  to  Stites,  which  will  be  completed  in  about  30  day* 
for  which  all  material  has  been  purchased.  The  company  expects  tf 
purchase  in  the  near  future  a  waterwheel  governor  for  a  40-in.  Samp*'*" 
turbine.     E.   J.    Hartman   is  manager. 

SAND  POINT.  IDAHO.— The  Northern  Idaho  &  Monuna  Pwf-  Co. 
of  Sand  Point,  expects  to  purchase  within  the  next  30  days  one  IO(Hr» 
induction  motor-generator  set  to  operate  the  street-railway  system.  wh»c» 
heretofore  has  been  operated  by  a  55-kw  outfit.  George  N.  Rooker  » 
manager. 

SHOSHONE,  IDAHO.— The  subsUtion  of  the  Great  Shoshone  ft  Twir 
Falls  Lt.  &  Pwr.  Co.  in  Shoshone  was  recently  destroyed  by  fire.  It  » 
understood  that  the  plant  will  be  rebuilt  at  once.  The  main  oficf 
of  the  company   is  located  ip  Twin    Falls. 
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BOUNTIFUL,  UTAH.— The  Utah  Lt.  &  Ry.  Co.,  of  Salt  Lake  City, 
i  planning  to  build  a  power  plant  at  Bountiful  to  furnish  energy  to 
perate  the  extension  of  its  street-railway  system. 

PARK   CITY,   UTAH.— The    City   Council    has   granted    Lewis   A.   Jeffs 

franchise  to  construct  and  operate  an  electric-light  and  power  plant 
1  Park  City  for  a  period  of  25  years. 

FLAGSTAFF,  ARIZ,— The  Board  of  Trustees  of  the  Flagstaff  Normal 
chool  has  awarded  the  contract- for  the  installation  of  a  complete  light, 
•ater  and  heating  plant  for  the  school  to  F.  A.  Slattery,  of  Flagstaff, 
C  $34,226.  The  contract  for  construction  of  power  house  was  awarded 
)  Joseph   Slosser,  of   Phoenix,   for  $4,700. 

KIXGMAN,  ARIZ.— The  Desert  Wtr.  &  Pwr.  Co.,  of  Kingman,  ex- 
ects  to  erect  next  month  extensions  to  its  high-tension  power  lines 
f  the  Gold  Road  and  Kingman  districts,  including  the  installation  of 
orce  additional  250-kva  Wagner  transformers  and  auxiliaries  at  Gold 
un.  Duplex  copper-clad  wire  will  be  used  for  that  portion  of  the 
;.000-volt   line   crossing   the    Gold    Road    Camp. 

DENVER.  COL. — Estimates  have  been  submitted  by  J.  J.  Abbott,  a 
pvil  engineer  associated  with  J.  I.  Carper,  of  Denver,  in  what  is  known 
.t  the  Fraser  Sources  Irrigation  &  Pwr.  Co.,  of  the  cost  of  diverting  th-i 
ater  from  Fraser  River  and  its  tributaries  in  Grand  County  for  domestic 
lid  power  purposes  in  Denver.  The  cost  of  construction  of  canal,  con- 
^it  and  reservoir,  exclusive  of  distribution  system,  is  estimated  at 
5.250,000.  The  project  calls  for  the  construction  of  collecting  canals 
^1  each  side  of  the  Fraser  River,  making  a  junction  near  the  west 
jrtal  of  the  proposed  Moffat  tunnel,  costing  about  $400,000;  also  the 
:»nslruction   of   a   storage    reservoir   at    the    eastern    portal    of    the    tunnel 

a  cost  of  $1,500,000.  The  project  also  includes  200  second-ft.  of 
ater  dropping  down  an  incline  of  4400  ft.,  which  it  is  estimated  will 
:velop   130,000   hp. 

■PLATTEVILLE,  COL.— The  Village  Board  is  considering  the  ques- 
)n  of  installing  an  electric-lighting  system  in  Platteville.  A  proposi- 
)n  has  been  submitted  to  the  board  by  the  Northern  Colorado  Pwr.  Co.. 
'    Boulder. 

lELKO,  NEV.— Water  rights  have  been  secured  by  California  capital- 
s  on  the  South  Fork  stream  above  the  Clayton  ranch  in  Elko  for  the 
rpose  of  constructing  a  hydroelectric  power  plant.  It  is  estimated 
It  10.000  hp  can  be  developed  and  the  initial  unit  installed  will  be 
)m  3000  hp  to  5000  hp.  Energy  developed  at  the  plant  will  be  trans- 
ited to  mining  camps  at  Bullion,  Round  Mountain  and  Ely,  which  will 
;eive    the    larger    portion.       Investigations    have    been    made    by     Leon 

Hall,  Kohl   Building,   San   Francisco,   consulting  engineer. 


Canada 

ilNNISFALL,  ALTA.— A  by-law  will  be  submitted  to  the  ratepayers 
1  Aug.  26  authorizing  an  expenditure  of  $6,000  to  complete  the  munici- 

I  electric-light   plant. 

•ROGERS   PASS,    B.    C— Work    will    soon    begin    on    the    construction 
the    Rogers    Pass    tunnel,    contract    for    which    has    been    awarded    to 

ley,    Welch    &    Stewart,    of    Vancouver.     New    equipment    required    to 

•ry  out   this   contract   will    represent   an    investment    of   about    $500,000. 

parate  steam  plants  will  be  used   on   each   end   of  the  tunnel. 

VANCOUVER,   B.    C— The   Western   Canada    Pwr.   Co.,   Carter   Cotton 

ilding,  Hastings  Street,  Vancouver,  expects  to  erect  within  the  next 
^  months    an    extension    to    its    present    hydroelectric    station  '  at    Stave 

Us,  B.  C,  to  provide  space  for  two  additional  9000-kw  units,  making 
•  total  of  four  9000-kw  units.  The  company  also  expects  to  purchase 
■hin  the  next  12  months  two  13,000-hp  turbines  and  two  9000-kw,  three- 
use  generators,  orders  for  which  have  been  placed  with  Escher,  Wyss 
;Co.  Contracts  have  been  placed  with  the  Canadian  General  El.  Co. 
I  turbines,  for  generators  and  eight  3000-kva,  60,000-volt  transformer;.. 
:i  with  the  Canadian  Westinghouse  Co.  for  additional  switchboard 
"lipment.     R.   F.    Hayward   is  general   manager. 

^RINDALE.  ONT.— The  Erindale  Pwr.  Co.  has  made  application 
'  the  Toronto  Township  asking  its  consent  to  the  raising  $50,000 
I  mortgage  on  its  property.  The  dam  which  was  carried  away  by  the 
l)d  two  years  ago  has  not  been  completely  replaced.  The  company, 
'ich  has  an  output  of  between  400  and  500  hp,  will  be  able  to  increase 
I  generating  capacity  of  the  plant  by  500  hp  upon  completion  of  the 
'n.  A  meeting  of  the  bondholders  will  be  held  on  Aug.  29  to  authorize 
I  company  to  issue  $10,000  in  bonds  for  working  capital  and  general 
rposes. 

•ERGUS,  ONT.— The  Hydro-Electric  Power  Commission  has  sub- 
'ted  an  estimate  to  furnish   energy  in  Fergus  and  Elora. 

lAMlLTON,  ONT.— Tenders  will  be  received  by  John  Allan.  Mayor. 
<  irman  Hydro-Electric  Board,  care  of  city  clerk.  Hamilton,  until  Aug. 
J' for  the  installation  of  a  joint  underground  conduit  system  for  the 
ludlon  Hydro-Electric  system,  the  Dominion  Pwr.  Co.,  the  Trans- 
■  sion  Co.  and  the  telegraph  companies.  Plans  and  specifications  can 
'seen  at  the  office   of   E.    I.    Sifton,   consulting  engineer  of   the   Hydro- 

ctr.c  Department,  where  form  of  tender,  specifications  and  other 
I  irmation  can  be  obtained. 

■KILLIA,  ONT.— The  town  of  Orillia  has  petitioned  the  Ontario 
Sernmem  to  assist  the  town  in  connection  with  its  power  plant.  The 
»k  being  done  by  the  Canadian  government  on  the  Georgian   Bay  canal 


has  rendered  it  necessary  to  remove  the  present  power  plant  1  /.  miles 
farther  up  the  rapids  of  the  river.  The  Canadian  government  has  con- 
sented to  erect  a  new  power  house  and  dam  at  a  cost  of  $25,000.  and 
the  Ontario  government  is  being  asked  to  assist  the  town  to  secure 
a  right-of-way  for  its  new  pole  line  and  to  contribute  something  toward 
the  installation   of  new  machinery  made   necessary  by  moving  the  plant. 

SMITH  FALLS,  ONT.— The  Smith  Falls  EI.  Pwr.  Co.  expects  to 
erect  within  the  next  three  months  about  5  'miles  of  new  lines  for  a 
new  three-phase,  60-cycle  system  to  be  installed  next  month  and  to 
install  within  the  two  months  one  275-kw  Westinghouse  three-phase. 
60-cycle,  2220-volt  generator;  also  to  purchase  within  the  next  two 
months  a  hot-water  heater  having  a  rating  of  350  hp  for  a  500-hp 
Goldie  &  McCullough  high-speed  auxiliary  unit  and  switchboard  appara- 
tus for  handling  the  new  generator;  also  to  purchase  200  60-cycle. 
5-amp  and  10-amp  ammeters  and  to  erect  about  twenty  5-kva  and  10-kva 
tiansformers  within  the  next  four  months,  and  to  install  from  six  to 
twelve   new   arc   lamps.      George   K.    Frost   is   general   manager. 

WATFORD,  ONT.— The  Town  Council  is  considering  the  installation 
of  a  lighting  system,  energy  to  maintain  same  to  be  supplied  by  the 
Hydro-Electric    Power    Commission    of    Ontario. 

MONTREAL,  QUE.— Tenders  have  been  asked  for  the  installation 
of  the  second  portion  of  the  underground  conduit  on  Catherine  Street — 
from  Craig  Street  to  Pine  Avenue  and  between  Atwater  Avenue  and 
Guy   Street. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Sept.  10  for  transformers,  switchboard,  wire  and  cable,  conduit,  panel- 
boards  and  miscellaneous  electrical  apparatus.  Blanks  and  general  in- 
formation relating  to  this  circular  (No.  789)  may  be  obtained  at  the 
above  offict  or  at  the  office  of  the  assistant  purchasing  agents.  24  State 
Street,  New  York,  N.  Y.;  614  VVhiney-Central  Building,  New  Orleans,  La.. 
and  1086  North  Point  Street,  San  Francisco.  Cal.  Major  F.  C.  Buggs  is 
general    purchasing   officer. 


New  Incorporations 

CHICAGO,  ILL.— The  Interocean  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $50,000  by  Herman  H.  Kohlsaat,  Samuel  S. 
Sherman  and  D.  W.  Beardsley.  The  company  proposes  to  generate  and 
distribute  light,   heat  and   power,   etc. 

OLYMPIAN  SPRINGS,  KV.— The  Olympian  Springs -Ry.,  Pwr.  &  Lt. 
Co.  has  been  incorporated  to  construct  and  operate  an  electric  railway 
between  Olympian  Springs  and  Olympia.  a  distance  of  4  miles.  S.  F. 
Crecilius,  of  Louisville,  engineer,  has  already  begun  a  survey  for  the 
proposed  railway.  J.  D.  Wilson,  of  Greensburg,  is  president.  Post 
Office   address  Olympian    Springs,    R.    F.    D.    from    Elixir    Springs. 

PIKEVILLE,  KY,— The  Sandy  Valley  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $20,000  by  John  M.  Hopkins,  lames 
G.    Serey   and    L.    S.    Wilson. 

WILLIAMSTOWN,  MASS.— The  New  England  General  Utilities  Co. 
has  been  incorporated  with  a  capital  stock  of  $1,000  and  the  following 
named  officers:  H.  S.  Dickinson,  president,  and  Minnie  E.  Sherman, 
treasurer. 

SAULT  STE.  MARIE,  MICH.— The  Michigan  Northern  Pwr.  Co.  has 
tiled  articles  of  incorporation  with  a  capital  stock  of  $3,000,000.  The 
incorporators  are:  W.  D.  Gregory,  R.  L.  Benson,  E.  J.  H.  Wright,  G. 
H.  Moore  and  A.  F.  Eordwell,  all  of  Chicago.  III.  The  company  will 
maintain  watercourses  in  Chippewa  County,  in  the  township  of  Sault 
Ste.  Marie  and  within  the  city  limits,  and  will  supply  energy  for  manu- 
facturing  purposes. 

DL'LUTH.  MINN.— The  St.  Louis  Pwr.  Co.  has  l^led  articles  of  in- 
corporation with  the  Secretary  of  State  with  a  capital  stock  of  $1,000,000. 
The  company  proposes  to  generate  electricity  by  steam  or  water-power 
and  distribution  of  same  for  lamps,  heaters  and  motors  within  the 
State  of  Minnesota.  The  incorporators  are:  J.  B.  Crane.  A.  G  Gillette. 
J.   A.   Sinclair  and  Harry  Carmichael,  all   of  Duluth. 

RICH  SQUARE.  N.  C— The  Rich  Square  El.  Co.  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  furnish  electrical  energy 
to  light  the  town.  The  incorporators  are:  M.  Bolton,  J.  T.  Bolton. 
R.   B.   Boyce  and  others. 

WELLINGTON.  TEX.— The  Wellington  Pwr.  &  Lt.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by  D.  E.  Goodwin,  J.  S.  Good- 
win   and   R.    E.    Elison. 

OLYMPIA.  WASH.— The  Washington  Public  Service  Co.  has  been 
incorporated  with  a  capital  stock  of  $1,500,000  to  operate  electric  railways, 
etc.  The  incorporators  are:  Millard  Lemon.  W.  B.  Foshay  and  others. 
.MONTGO.MERY,  W.  VA.— The  Montgomery  Utilities  Co.  has  been 
chartered  with  a  capital  stock  of  $50,000  for  the  purpose  of  operating 
water-power,  electric  and  gas  plants.  The  incorporators  are:  J.  S.  Lilly. 
Wesley  Wilkes,  of  Beckley.  W.  Va.;  A.  A.  Lilly,  J.  E.  Brown  and  A. 
H.   Curry,  of  Charleston.  W.   Va. 
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LMTED  STATES   PATENTS   ISSUED  AUG.    12.    1913. 

(Prepared    by    Robert    Slarr    .Mlyn,    16    Exchange    Place,    New    VorkI 

1.069.679.  ELECTRIC  WATER  HEL/\TER;  H.  De  Wallace.  Syracuse. 
N.  v..  App.  filed  Sept.  18.  1912.  Plurality  of  electric  coils  disposed 
in  separate  compartments  of  a  common  boiler,  each  surrounded  by 
water    and    controlled    independently. 

1.069.695.  V'Al'OR  EI.KCTKIC  APPARATUS;  P.  C.  Hewitt,  New  York. 
N.  V.  .App.  filed  May  13,  1904.  Plurality  of  negative  electrodes  and 
a  common  po.silive  electrode  and  a  separate  work  circuit  connected 
with    each    negative   electrode. 

1.069.696.  STARTING  DEVICE  FOR  VAPOR  APPARATUS;  P.  C. 
Hewitt,  New  York,  N.  Y.  App.  filed  June  4,  1904.  The  high- 
potential  impulse  from  a  choke-coil  starts  one  of  two  vapor  lamps 
when   the  other  one   goes  out. 

1.069.697.  ELECTRODE  HOLDER;  G.  Hills,  W  cstfield,  N.  J.  App. 
filed  Nov.  26,  1912.  Hand-operated  clamp  for  holding  an  electrode 
for   like   purposes. 

1.069.707.  ARRANGEMENT  OF  INCANDESCENT  FILAMENTS  IN 
ELECTRIC  METAL-FILAMENT  LAMPS;  O.  Krause.  Berlin,  Ger 
many.  App.  filed  Jan.  10.  1910.  Two  concentrically  disposed  circles 
of   longitudinally   extending   filaments. 

1.069,709.  ELECTROMAGNETIC  RECIPROCATING  .MOTOR;  A.  Le. 
Blanc,  New  York,  N.  Y.  App.  filed  May  18,  1909.  Has  a  number 
of  isolated  solenoids  with  a  corresponding  number  of  isolated  core 
pieces,   the  solenoids  being  energized  all   at   once. 

1.069.777.  SWITCH  BOX;  W.  O.  Fowler.  Wenatchee,  Wash.  App. 
filed  June  7,  1911.  The  switch  mounting  arms  are  adjustable  upon 
the  box   to  bring  the  switch  flush  with   the  plaster. 

1.069.780.  DISTRIBUTION  SYSTEM;  J.  H.  Hall,  Cleveland,  Ohio. 
.App.  filed  Oct.  2,  1911.  All  tke  motors  in  a  system  are  caused  to 
slow  down  quickly  after  the  opening  of  a  circuit-breaker  and  indica 
tion   IS  given  to  switchboard  attendant  that  motors   have   stopped. 

1,069,782.  ELECTRIC  INSULATOR;  J.  D.  HiUiard,  Albany,  N.  Y. 
App.  filed  Aug.  11.  190S.  For  high-tension  lines;  has  a  nest  of  in- 
su'ator  shells  detachably  he\d  one  within  another  by  cement  with  an 
embedded   wire  coil   for  breaking  the  cement. 

1.069791.  STORAGE  CELL:  A.  C.  Krueger,  Milwaukee.  Wis.  App. 
filed  Aug.  1.  1912.  Uses  antimony  electrodes  with  a  saturated  hydro- 
chloride acid  solution  of  compounds  of  antimony  and  chlrrine  as 
the  electrolyte. 


1.069,887.— Pole    System. 

I.e69.800.  HANGER  FOR  TROLLEY  WIRES;  W.  A.  McCallum.  Cm 
cinnati,  Ohio.  App.  filed  May  19,  1910.  Tubular  shank  with  clamp 
at  its  upper  end  engaging  messenger  cable  and  clamp  at  its  lower  end 
engaging    trolley    wire. 

1.069.809.  STORAGE  BATTERY;  W.  A.  Prince,  Quincy,  Mass.  App. 
filed  Feb.  4,  1913.  Pasted-grid  type;  positive  grid  having  two  lugs 
at   opposite   corners   and   diagonally   extending   cross-ribs. 

1.069.811.  TELEPHONE  APPARATUS  FOR  TRAINS;  P.  Robinson, 
Sudbury,  Ontario,  Canada.  App.  filed  May  13,  1912.  Reel  on  the 
train  carrying  supply  of  wire  for  temporary  connection  with  telephone 
line    adjacent    to    the    track-way. 

1.069.815.  CIRCUIT-BREAKER;  W.  E.  Sands,  New  York,  N.  Y.  App. 
filed  June  30.  1909.  Movable  member  carrying  the  switch  contacts; 
closely  fits  the  side  walls  of  an  inclosing  box  sc  that  switch  is  in 
closed   both   in    the   open-circuit  and   closed-circuit  conditions. 

1.069.819.  CABLE-END  BELL;  E.  O.  Sessions.  Chicago.  III.  App. 
filed  Oct.  20,  1910.  Coupling  and  clamping  members  for  excluding 
moisture  and   dissipating  static  electricity. 

1.069.820.  CABLE-END  BELL;  E.  O.  Sessions,  Chicago.  III.  App. 
filed  Feb.  9,  1912.  The  armor  of  the  cable  is  mechanically  and  elcc 
trically  connected   to  the  shell   of  the  end  bell. 

1.069877.  CONDUIT  BOX;  F.  J.  Hurst,  Denver,  Col.  App.  filed 
Oct.  13,  1911.  Openings  in  conduit  box  arc  of  size  of  largest  con 
duits,  and   for  smaller-sized  conduits  reduction  plates  are  used. 

1.069.887.  POLE  SYSTEM;  J.  Lcdwinks,  Philadelphia,  Pa.  App.  filed 
Oct.  27,   1909.      Sliding  contact   for  trackless  trolleys. 

1.069.888.  ELECTRICAL  TESTING  BATTERY;  E.  Marcuson.  New 
York,  N.  Y.  App.  filed  July  6,  1912.  The  unit-battery  cells  are 
provided   with   insulated  envelopes  containing  an   insulating  oil. 

1.069.899.  MICROPHONE;  G.  A.  Nussbaum.  London,  Eng.  App.  filed 
May  4.  1912.  A  compressible  rubber  ring  surrounds  the  body  of 
carbon  granules  to  permit  movement  of  the  granules  at  right  angles 
to  the  plane  of  the  sound  waves. 

1.069.902.  ARMATURE;  R.  H.  Pyle.  Indianapolis.  Ind.  App.  filed 
Jan.  11,  1912.  Longitudinal  movement  of  the  armature  upon  The 
shaft  is  prevented  by  clamps  holding  the  laminated  core. 

1.069.922.  ELECTROMAGNETIC  RECEIVER;  T.  C.  Coykendall. 
Kingston,  N.  Y.  App.  filed  Oct.  17,  1907.  Feeble  current  of  elec- 
tricity is  received  and  indicated  by  an  electrical  unbalancing  of  coils. 

1.069.924.  ELECTRIC  FURNACE;  \V.  N.  Crafts,  Oberlin,  Ohio.  App. 
filed    Oct.     15.     1912        Induction     furnace    with     bath    and    U-shaped 


jiassageway    for    molten    meul,   the   bath    portion    being   separable    f> 
the   supporting   body    of   the    furnace. 

1.069,938.     SOCKET    FOR    INCANDESCENT    ELECTRIC    LAMPS, 
F.    Goctz,    Watcrbury.    Conn.      App.    filed    Jan.    4.    1913.      The    s     • 
shell    is  held    in   place   by    the  clamping   together   of   the  two   halves 
the    porcelain    block. 

1.069.949.     APPARATUS    FOR    ELECTRICALLY    HEATING    WAI  > 
AIR    OR    OTHER    MEDIUM    BY    MEANS    OF   A    HEAT    MM, 
ZINE;    C.    I.    F.    Hassler.    Stockholm,    Sweden.      App.    filed    Dec.    .. 
1912.       Heat-storage     magazine     distributing     means     and     means     In; 
controlling  the  amount   of   heat   to   be  stored  and   distributed. 

1.069.981  .METHOD  OF  RECOVERING  COPPER  FROM  ITS  ORES 
E.  Schaaf.  St.  Mary's,  Mo.,  and  S.  G.  Martin,  Chicago,  III.  App 
filed  .Aug.  27,  1909.  Converts  copper  content  of  the  ore  to  a  solution, 
charges  solution  with  gaseous  peroxide  •f  nitrogen  and  subjects  solu 
tion   to   heat  and  pressure. 

1.609.993.  ELECTRICAL  PURIFICATION  APPARATUS;  R.  W. 
Amos,  Patcrson,  N.  J.  App.  filed  Oct.  3,  1908.  Electrical  purifica 
tion  of  sewage  for  killing  germs  and  precipitating  the  material  por- 
tions  of   the   substance   treated. 

1.070,007.  ALLOY;  A.  L.  Brooke  and  R.  D.  Mackintosh.  Morilakt. 
England.  .App.  filed  June  25,  1910.  Produces  an  alloy  of  aluminum, 
nickel  and  magnesium. 

1,070,017.  ELECTRIC  FURNACE;  W.  N.  Crafts.  Oberlin,  Ohio.  App. 
filed  Dec.  4.  1911.  Heats  the  contents  by  electric  induction  acung 
on  a  fused  bath  at  the  base  of  the  shaft,  heat  from  the  bath  risint 
in    the    shaft    causing    chemical    reactions    in    the   contents. 

1,070.080.  CAR-LIGHTING  SYSTEM;  H.  G.  Thompson.  Glen  Ridge. 
N.  J.  App.  filed  Aug.  22,  1908.  Charging  generator  rendered 
im^ierative  upon  its  functions  being  accomplished  and  resuming 
action  independently  of  the  speed  at  which  the  train  is  running. 

1,070,099.  ELECTRIC-LIGHTING  SYSTEM;  H.  Baluss,  Kennett 
Square,  Pa.  .App.  filed  April  3.  1911.  To  prevent  going  out  and 
fluctuation  of  the  lights  in  a  trolley  car  because  of  drops  in  current 
and  to  indicate  drop  in  current  so  that  car  can  be  slowed  down  te 
accommodate  condition  of  power. 

1.070.102.  ELECTRIC-CURRENT  BRUSH  STRUCTURE;  A.  E 
Berdon,  Lafayette,  Ind.  .App.  filed  July  8,  1912.  Inter-engaging 
links  limit  inward  movement  of  spring-pressed  brush-holder  to  pre 
vent  holder   from   engaging   rotating  element. 

1.070.104.  TELEPHONE  SYSTEM;  G.  A.  Betulander,  Saltsjo-Nacka 
Sweden.  App.  filed  Nov.  22,  1910.  To  prevent  loss  of  current  hy 
leakage. 

1.070.130.  RAILWAY  SIGNALING  SYSTEM:  J.  S.  Hobson  and  L.  F 
Howard.  Edgewood  Park,  Pa.  App.  filed  Jan.  24.  1911.  Trolley  or 
third-rail   divided    into    blocks   by    insulation. 

1,070,151.  INSULATOR;  W.  H.  Martin.  Ukiah,  Cal.  App.  filed  March 
14,  1912.  Vitreous  blocks  having  meshing  corrugations  and  ridgefl 
crimp  the   wire  between   them. 

1.070,172.  HANDLE  OR  BUTTON;  J.  G.  Peterson.  Hartford,  Conn 
App.  filed  Sept.  22,  1911.  For  snap  switches  and  the  like:  the  yokt 
which  is  molded  into  the  handle  is  flexible,  to  contract  and  expand 
with  the  composition  of  which   the  handle  is  made. 

1.070.289.  TELEGRAPH  APPARATUS:  A.  Rappenecker.  Bremen,  Cer 
many.  App.  filed  July  8.  1912.  Copying  apparatus  with  a  ray  of 
light  acting  as  a  receiver. 

1.070.290.  DEVELOPING  APPARATUS  FOR  WRITING-TELE- 
GRAPHS AND  THE  LIKE;  A.  Rappenecker,  Bremen.  Germany. 
.•\pp.  filed  July  8,  1912.  Exposed  portion  of  the  receiving  film  it  cot 
off  by  gearing  operated   from  the  transmitting  station. 

1.070.291.  DEVICE  FOR  LOCKING  DESK  TELEPHONES;  C.  D. 
Rhinehart.  Jr..  and  L.  P.  Saponoff,  New  York.  N.  Y.  App.  Uti 
Jan     31.    1913.      Two-part    clamp    with    a    concealed    screw. 

1,070,307.  SWIVEL  JOINT  FOR  ELECTRIC  CONDUCTORS:  C 
Twining,  Locust  Point.  N.  J.  App.  filed  June  29,  1912.  ReUtlTely 
rotatable   cord   terminals. 

1.070.310.  INDEX  NEEDLE  OR  HAND  FOR  USE  WITH  ELEC 
TRICAL  MEASURING  INSTRUMENTS;  E.  Weston,  Newark.  N. 
J.  -App.  filed  Nov.  9,  1909.  Non-vibrating  index  needle  comprisinf  1 
plurality   of   diverging  and  converging   spaced   members. 

1.070.311.  INDEX  NEEDLE  OR  HAND  FOR  USE  WITH  ELEC 
TRICAL  MEASURING  INSTRU.MENTS;  E.  Weston.  Newark,  N 
J.  .App.  filed  Nov.  9,  1909.  Has  a  balance  cross  with  divergia* 
members  and  converging  members  which  are  flattened  together  10 
constitute  a  pointer  top. 

1,070,337.  ELECTRIC  FURNACE:  A.  E.  Greene,  Chicago.  III.  App 
filed  Nov.  12.  1909.  Maintains  electric  arcs  in  proximity  to  the 
material,  draws  out  .the  arcs  to  obtain  uniform  heating,  utilizes  a  |ai 
to   react  with   the  material. 

1,070,345.  APPARATUS  FOR  OPERATING  MERCURY-VAPOR 
LAMPS:  F.  II.  \'on  Keller,  New  York,  N.  Y.  App.  filed  Aug.  6, 
1908.  Starting  switch  and  movable  exhausted  container  with  por 
tions  connected  by   U-shaped  tube. 

1.070.370.  MULTIPLE  NEEDLE  HOLDER  FOR  ELECTROLYSIS 
E.  K.  Willison,  Chicago.  111.  App.  filed  Dec.  15,  1911.  Adju»uW< 
support  for  carrying  a  plurality  of  needles,  particularly  instrument! 
for  the  removal  of  superfluous  hair  by  electrolysis. 

1.070.371.  SIGNALING  SYSTEM;  E.  R.  GiU,  Yonkers.  N.  Y.  ApP 
filed  July  27,  1908.  Train  dispatching  messages  and  indepenJen 
messages  are  transaiitted  by  different  operators  without  intcrfcreoci 
over  single-line  wire,  and  train  dispatcher  at  any  time  may  takt 
possession    of   the   line. 

1.070.376.  MEANS  FOR  MEASURING  OR  CONTROLLING  TH} 
FREQUENCY  OF  WAVE-LENGTH  OF  ALTERN.ATING  CUB 
RENTS;  G.  Seibt,  Schoneberg,  Germany.  App.  filed  Aug.  2,  1912 
Movable  part  of  the  instrument  is  inductively  acted  upon  by  th" 
fields    of    fixed    coils   acting    in    opposite   directions. 

13,605  (re-issue).  ELECTRICAL  CONNECTOR:  R.  H.  Welles,  KenMbi 
Wis.  App.  filed  April  19,  1913.  (Original  patent  No.  1,054,80" 
March  4.  1913.)  Detafhable  connection  for  small  fixtures  such  » 
automobile  lamps.  ^ 
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ogress  in  Numerous   papers   read    at  recent  con- 

•andescent  Lamps  ventions  show  how  far  the  present 
metallic-filament  lamps  are  in  ad- 
nce  of  those  produced  only  a  few  years  ago.  As  our 
iders  thoroughly  appreciate,  the  great  change  has  been 
the  substitution  of  the  drawn-wire  filament  for  the  older 
tered  filament,  a  change  which  has  practically  at  least 
ibled  the  strength  of  the  filament  so  far  as  tests  under 
|nsverse  load  go.  What  is  less  well  known,  however,  is 
very  great  improvement  in  both  types  of  filament  since 
I  beginning  of  their  manufacture.  The  best  sintered  fila- 
:it  is  immensely  stronger  than  that  produced  half  a 
en  years  ago  when  the  tungsten  lamp  first  came  into  use, 
il  even  since  the  drawn  filament  has  come  into  use  great 
firovement  in  its  strength  has  been  made.  Another  and 
y  important  matter  is  the  use  of  chemical  absorbents 
,:he  globe  to  check  the  blackening  of  the  bulbs.  This 
pticc  has  not  yet  become  standardized,  but  the  results 
:  extremely  promising.  One  feature  of  the  manufacture 
|th  to  be  commended  is  the  standardization  of  the  size 
(the  bulbs,  so  that  from  now  on  one  may  hope  to  get 
'ps  in  regular  dimensions  which  vv'ill  give  consistent  re- 
<P  when  used  with  their  suitable  shades.  There  have 
iji  so  many  changes  up  to  the  present  time  in  the  dimen- 
h  of  the  lamps  that  it  is  exceptional  to  find  in  actual 
S lamps  which  really  fit  the  reflectors  in  which  they  are 
i|alled.  Another  change  for  the  better  due  to  the  ad- 
ii;e  of  the  drawn-wire  filament  is  the  possibility  of  using 
iients  wound  into  a  helix  which  gives  a  powerful  source 
'"ght  of  very  small  dimensions,  suiting  it  admirably  for 
iiwith  concentrating  reflectors  and  also  enabling  it  to  be 
iiloyed  usefully  in  miniature  bulbs  of  the  types  utilized 
andelabra  and  for  decorative  purposes.  Until  very  re- 
:ily  small  lamps  could  be  obtained  only  with  carbon  fila- 
tfs,  while  in  the  future  tungsten  will  be  very  largely 
iToyed,  the  illuminating  engineer  thus  obtaining  a  cor- 
-wnding  greater  degree  of  freedom  in  planning  artistic 
ileffective  fixtures. 


iijining  for  the      Individually  driven  machine  tools  have 
lt[|iate  Consumer    been   used    long   enough    now    for   the 
f  problem    of   their    disposal    at    second 

iij  to  rec.eive  consideration  from  motor-service  engineers 
nijiesigners.  It  is  not  necessary,  of  course,  to  give  to  the 
i^ion  of  ultimate  ownership  too  much  weight  in  plan- 
"j  an  individual  electric  drive  for  a  machine  tool,  but 
ay  electrical  engineers  do  not  realize  that  the  second-hand 
iif,  of  such  a  tool  complete  may  be  much  increased  if  a 
■X'le  motor  arrangement  is  provided,  and  particularly  if  a 
aijard  motor  can  be  adapted  to  the  initial  requirements. 
m  things  being  equal,  a  machine  will  bring  more  when 


re-sold  if  its  motor  is  detachable,  if  the  brackets  and  gear- 
ing spaces  allow  for  the  substitution  of  another  motor  to 
adapt  the  tool  to  different  service,  and  if  the  motor  appli- 
cation is  simple  mechanically,  reasonably  quiet  in  operation 
and  provided  with  a  flexible  control  From  this  point  of 
view  it  is  possible  to  build  a  motor-operated  machine  with 
too  crowded  a  drive  and  to  pay  too  little  attention  to  the 
possible  needs  of  the  later  owner  in  lines  of  industry  sub- 
ject to  rapid  changes  in  productive  equipment.  Machine- 
tool  users  sometimes  complain  that  the  market  for  second- 
hand motor-driven  apparatus  is  too  narrow,  and  while  the 
subject  has  not  yet  attained  serious  importance,  it  is  a  mat- 
ter to  which  the  experienced  designer  may  well  give  more 
thought. 


The  Hotel 
Customer 


Among  the  few  comparatively  large 
prospective  users  of  central-station 
service  in  the  average  community,  the 
local  hotel  load  is  altogether  too  often  regarded  as  impos- 
sible of  attainment  by  the  commercial  department,  and  an 
isolated  plant  is  installed,  costing  its  owners  oftentimes  un- 
warranted operating  outlays  and  taking  from  the  central 
station  desirable  and  appropriate  business.  The  difficulty 
seems  to  be  to  get  the  hotel  management  to  count  all  the 
costs  of  manufacturing  its  own  service.  Hence  data  like 
those  presented  by  Mr.  C.  A.  Collier  before  the  recent 
Southeastern  convention  will  help  greatly  in  demonstrating 
to  the  hotel-keeper  the  actual  economy  of  purchasing  elec- 
tricity and  steam  heat.  The  hotel  business  is  one  of  infinite 
detail,  and  the  management  that  devotes  its  talents  to  pur- 
chase of  provisions  and  supplies  and  to  catering  to  the 
tastes  of  its  guests  can  hardly  be  expected  to  apply  engineer- 
ing analysis  to  the  study  of  its  engine-room  problems.  In 
fact,  the  wise  manager  will  aim  to  relieve  himself  of  all  such 
unnecessary  detail.  Evidence  of  this  is  afforded  in  the  in- 
sistence with  which  hotel  men  argue  for  flat  blanket  prices 
for  electrical  energy  and  for  steam  heat.  If  central- 
station  companies  will  furnish  them  all  the  electric  and 
-steam-heating  service  they  need  at  a  fixed  price  per 
month,  many  of  them  declare  they  would  willingly  contract 
for  central-station  service  and  shut  down  their  isolated 
plants.  The  thing  to  do,  however,  is  to  point  out  to  a  hotel 
man  that  a  flat  rate  for  electric  service  is  as  irrational 
as  the  decadent  "American  plan"  in  his  own  business,  a 
wasteful  flat-rate  principle  which  progressive  central- 
station  and  hotel  managers  everywhere  are  drawing  away 
from.  It  ought  not  to  be  difficult  to  convince  the  manager 
of  a  modern  European-plan  hotel  that  it  is  inconsistent  for 
him  to  demand  a  blanket  price  from  the  central  station  any 
more  than  from  his  butcher  or  grocer  for  all  the  supplies 
his  hostelry  might  demand,  while  he  at  the  same  time  is  in- 
sisting on  a  schedule  of  charges  to  guests  vi»hich  itemizes 
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room,  meals  and  each  miscellaneous  service.  The  matter 
must  be  handled  with  diplomacy,  however.  As  a  user  of 
energy  the  average  hotel  has  a  large  connected  load,  as  well 
as  a  load-factor  about  double  that  of  the  usual  office  build- 
ing, department  store  or  newspaper  office,  and  although  this 
class  of  business  may  have  been  overlooked  or  misjudged  in 
the  past,  it  is  nevertheless  a  central-station  opportunity  call- 
ing for  the  concentration  of  all  possible  selling  talent. 


Combination  Generating  Systems 

Of  the  advantage  of  grouping  a  number  of  local  distribu- 
tion systems  into  a  single  network  little  need  be  said.  By 
generating  electrical  energy  on  a  large  scale  and  distribut- 
ing it  efficiently  the  cost  of  production  and  the  ultimate 
selling  price  are  greatly  reduced.  Besides,  there  are  the 
other  advantages  of  reliability  of  service  brought  about  by 
better  engineering  and  more  expert  supervision.  Recon- 
struction work  such  as  that  outlined  in  connection  with  the 
Gorge  station  of  the  Northern  Ohio  Traction  &  Light  Com- 
pany gives  an  excellent  insight  into  the  needs  of  such  com- 
binations and  the  economies  resulting  therefrom.  Wher- 
ever uniformly  good  methods  supplant  a  mixture  of  good 
and  bad,  wherever  inefficient  stations  are  replaced  by  a 
single  modern  plant,  and  wherever  operating  problems  are 
dealt  with  as  a  whole  instead  of  in  fragments,  economy  is 
to  be  found,  and  invariably  financial  stability  as  well.  It  is 
not  sufficient,  however,  to  bring  properties  under  a  common 
ownership;  their  prosperity  depends  just  as  much  upon  a 
unified  system  of  management,  and  particularly  one  which 
has  not  lost  local  touch.  The  station  described  in  this  issue 
is  built  along  standard  engineering  lines  modified  somewhat 
in  order  to  take  advantage  of  the  favorable  site  upon  which 
it  is  erected.  One  commendable  feature  possessed  by  it  is  a 
pleasing  exterior,  and  it  is  refreshing  to  note  that  the  ten- 
dency in  the  industry  is  more  and  more  toward  structural 
design  which  will  be  in  keeping  with  the  dignity  and  im- 
portance of  the  utility  and  will  not  jar  the  sensibilities  of  the 
community  in  which  it  is  located.  Electricity,  unlike 
gas,  has  always  been  associated  with  what  is  clean,  neat  and 
artistic  and  it  is  fitting  that  the  power  house  should  also 
convey  the  same  impression. 


Suspension  Insulator  Defects 

Transmission  companies  have  experienced  more  or  less 
trouble  of  late  with  insulators  owing  to  the  cracking  of  the 
porcelain.  In  a  great  many  cases  in  both  Canada  and 
this  country  interruptions  in  service  have  resulted  and  in 
not  a  few  instances  a  thorough  inspection  of  entire  trans- 
mission systems  has  been  necessary  in  order  to  locate  and 
throw  out  the  faulty  insulators.  This  is  a  defect  which  no 
designer  could  foresee  and  which  only  time  would  bring  to 
light.  However,  it  is  a  problem  which  ceramic  engineers 
must  investigate  and  solve,  because  transmission  lines  are 
becoming  too  important  for  such  a  condition  long  to  be 
tolerated.  In  this  connection  it  will  be  remembered  that 
Mr.  A.  O.  Austin  in  discussing  the  mechanical  and  electrical 
-tresses  in  high-tension  insulators  before  the  recent  con- 

c-ition  of  the  National  Electric  Light  Association  pointed 
out   that   dead-end   strings   of   insulators    are    often    sub- 


jected lo  severe  mechanical  stresses,  not  merely  by  re; 
son  of  the  dead-end  tension  they  carry,  but  also  becau! 
of  the  differences  of  expansion  with  temperature  i 
the  steel  and  porcelain,  or  in  the  cement,  of  which  they  ai 
built.  Special  attention  should,  therefore,  be  paid  to  t! 
mechanics  of  strain  insulators,  or  dead-end  insulators,  in 
high-tension  transmission  line. 

As  a  protection  against  heavy  surge  over-voltages, 
lateral  air  path  has  proved  useful  for  strings  of  insulatoi 
The  lateral  air  path  must  be  capable  of  breaking  down  ir 
mediately  when  a  severe  over-voltage  occurs  and  before  ti 
insulators  in  the  string,  or  any  of  them,  can  spill  over.  C 
the  other  hand,  the  lateral  air  path  must  mend  itself  as  sex 
as  the  voltage  falls  to  normal  and  must  never  break  dov 
under  normal  voltage.  The  ratio  of  the  total  dielccti 
strength  of  the  insulator  string  to  that  of  the  lateral  2 
path — called  the  factor  of  safety  of  the  string — under  tho 
conditions  may  vary  from  1:6  to  2:3  according  to  |i 
observations  quoted. 


Rate  Regulation  by  Commissions 

The  most  remarkable  feature  of  rate  regulation  by  sor 
of  the  prominent  public  service  commissions  is  the  bol 
ness  with  which  the  problems  have  been  attacked.  T 
charge  is  frequently  made  that  the  chief  sources  of  tl 
boldness  are  inexperience  and  an  absence  of  any  respo 
sibility  for  the  income  account ;  but  the  commissions  fi 
that  they  have  been  appointed  to  regulate,  and  that  th 
have  no  choice  but  to  act.  That  their  action  is  sometim 
ill-timed,  that  emphasis  is  frequently  misplaced,  that  th 
often  do  violence  to  old-established  and  cherished  custoi 
and  traditions,  and  that  the  immediate  results  are  r 
always  happy,  cannot  be  denied.  However,  able  and  cc 
scientious  commissions  in  some  of  the  states  have  giv 
scientific  consideration  to  rate  and  other  matters  over  whi 
they  had  jurisdiction  and  have  had  co-operation  from  t 
companies  in  these  activities. 

The  difficulties  of  the  rate  problem  itself  and  thost 
the  commission  which  attempts  to  solve  the  problems  ; 
discussed  in  a  stimulating  paper  by  Mr.  William  J.  Norti 
secretary  of  the  rate  research  committee  of  the  Natioi 
Electric  Light  Association,  abstracted  in  this  number.  T 
suggestion  of  "preliminary"  and  "final"  periods  of  r; 
regulation  raises  the  question  of  the  responsibility  of  1 
commission  to  the  company  as  well  as  the  responsibil 
of  the  commission  to  the  public.  A  preliminary  per; 
should  vary  in  length  and  importance  according  to  the  c 
cumstances  affecting  each  case  and  it  should  give  a  co 
pany  all  possible  protection  of  the  reasonable  investni' 
before  complete  regulation  takes  place.  A  loss  of  timt. 
the  time  is  devoted  to  the  perfection  of  a  permanent,  sal 
factory  solution,  is  not  a  grave  matter  in  so  serious  a  pf' 
lem.  The  entire  structure  on  which  a  great  industry  I 
been  built  should  not  be  disturbed  hastily.  The  end  desi 
in  regulation  is  a  working  arrangement  that  protects 
company  and  its  employees  against  the  ill-judged  demai 
of  the  public  and  protects  the  public  against  unreasona 
practices  on  the  part  of  the  company.  Such  an  arran 
ment  should  not  be  sought  by  methods  that  exclude 
financial  fabric  of  the  structure  from  consideration. 
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nt  was  given  existence  and  efficiency  by  investment,  and  missions   and   the   companies,   not   in   a   spirit   of   give   and 

;ulation  should  be  tempered  by  the  desire  to  render  jus-  take   or    of    idle    compromise,    but    in    one    of    constructive 

;  to  those  whose  hazard  of  capital  made  the  property  progress, 

isible.  ; 1^^-  - 

iince   the   advent   of   commissions   many   operating   men 

1  others  making  a   study  of   rate   schedules  have  been 

ipelied  to  go  on  the  witness  stand  and  submit  to  search- 
questions  as  to  the  basis  on  which  the  schedules  are 

It.  Sometimes  the  result  of  these  questions  has  shown 
schedules    to    be    a    kind    of    conglomerate    without 

ir  limits.    The  excuse  of  commercial  necessity  is  not  one 

t  a  commission  could  adopt  without  analysis.     By  law  a 

iimission  was  created  to  regulate,  and  it  had  to  be  in 

Dosition    to    give    some    explanation    for    the    particular 

ion  it  took.    It  has  chosen  to  regard  a  set  of  rate  sched- 

5.  not  as  a  conglomerate,  but  as  a  structure  of  closely  re- 

:d  parts,  which  must  have  the  qualities  of  reasonable- 

1,  maximum  consistency  and  minimum  discrimination- — 

!  sometimes  the  factor  of  commercial  availability,  which 

regard  as  a  necessary  one,  has  been  included. 

he  commissions  should  realize  clearly  that  perfection  in 
:hedule  composed  of  varying  rates  to  meet  different  con- 
ons  and  requirements  is  impossible  of  attainment.  The 
;dule  must  stimulate  the  business  or  it  is  useless.     If  a 

does  not  take  into  consideration  "what  the  traffic  will 
■"  the  business  will  be  diverted  to  other  channels.  Strong 
iments  are  advanced   in   favor  of   schedules  based  on 

consideration.  These  arguments,  if  honestly  made, 
'me  the  existence  of  a  free  or  natural  rate  which  will 
discovered  by  the  exigencies  of  getting  the  business. 
;ich  a  system  were  always  to  be  established  by  sagacious 
tiess  men,  controlled  by  intelligent  self-interest,  all  the 
iures  of  a  schedule  insisted  upon  by  a  commission  would 
ijubtedly  be  introduced,  and  the  final  result  would  prob- 
!!  not  be  very  different  from  that  obtained  by  any  other 
<iue  of  approach. 

^lightened  self-interest  on  the  part  of  the  company 
)d  recognize  the  interest  of  the  public  in  its  affairs. 
i  why  should  not  enlightened  self-interest,  inducing 
-j)eration  between  the  public  and  corporations,  be 
f:eynote  of  the  solution  of  the  whole  problem?  Could 
tthe  companies  more  frequently  take  up  the  regula- 
»iof  their  rates  themselves  and,  with  the  aid  of  long 
faience  and  ample  knowledge,  leave  as  little  as  possible 
r|he  commission  to  do? 


>e  germ  of  commission  control  is  that  the  public  has  an 
t^est  in  the  business  and  that  it  should  have  an  agent  to 
0]Ct  its  interest.  A  frank  acknowledgment  of  this 
t^st  and  a  practical  demonstration  of  it  by  real  co- 
«[tion  would  do  much  to  remove  any  existing  differences 
icljimaginary  menaces.  With  both  interests  properly 
o  :ted,  the  public  should  have  no  more  desire  to  with- 
ilcreasonable  franchise  conditions  than  the  company  to 
tlraw  its  investment.  Unfortunately  the  public  can 
itl|old  proper  franchises  while  the  company  cannot  with- 
a\  its  investment.  If  extraordinary  operating  ability 
ir  rewarded  simultaneously  with  proper  adjustment  of 
techedules,  would  not  the  shadow  of  periodic  enforced 
gi^  tion  downward  be  removed?  Co-operation  is  asked 
r  lid  it  ought  to  be  given,  by  all  means,  by  both  the  com- 


Radio-Telegraphy  and  Clouds 

The  consistency  of  the  observations  from  which  Prof.  A.. 
H..  Taylor  draws  the  conclusions  presented  in  his  article  oni 
'"Wireless  and  Weather,"  printed  in  this  issue,  invites  fur- 
ther speculation  as  to  the  explanation  of  the  connection 
between  absorption  and  cloudiness.  Such  conditions  as 
those  reported  for  the  night  of  March  19,  when  the  effect 
of  prejudicial  previous  impressions  was  practically  nullified 
by  complete  alteration  in  the  meteorological  situation  as  it 
bore  on  radio-transmission,  together  with  the  impartial 
method  of  recording  which  becomes  the  habit  of  a  skilled 
physical  observer,  make  it  appear  unnecessary  to  question 
the  existence  of  a  functional  relation  between  ease  of  night 
transmission  and  earlier  cloudiness  in  the  region  between  the 
sending  and  receiving  stations.  The  problem  would  seem, 
rather,  to  determine  just  how  these  effects  are  connected. 

Professor  Taylor's  suggestion  that  the  absorption  is  at- 
mospheric, and  that  it  is  caused  by  a  sun-created  conduc- 
tivity close  to  the  earth's  surface  (below  the  normal  cloud 
layers)  is  a  possible  explanation  of  the  phenomena.  It 
would  appear,  however,  that  the  solar  ionization  at  these 
small  altitudes  would  be  too  slight  to  account  for  such  tre- 
mendous changes  in  transmission  distance  as  are  noted  from 
night  to  night.  It  is  generally  believed  that  if  conducting 
layers  of  atmosphere  exist  at  all  they  are  high  above  the 
earth  and  make  themselves  felt  in  radio-signaling  mainly 
by  giving  rise  to  reflection  effects.  There  are  also  supposed 
to  be  small  conducting  portions  of  atmosphere  moderately 
near  the  earth  (say  from  5  to  10  miles  above)  which  may 
produce  transient  reflections  affecting  nearby  wireless  sta- 
tions. While  these  may  be  involved  in  the  "cloud  effect,"  if 
it  may  be  so  called,  it  does  not  seem  likely  that  their  action 
could  extend  over  a  territory  1500  miles  wide  if  they  were 
below  the  usual  level  of  rain  clouds. 

The  role  of  high-frequency  currents  in  the  earth's  crust 
is  daily  being  more  seriously  considered  in  connection  with 
the  problems  of  radio-signaling.  There  is  a  strong  prob- 
ability that  at  great  distances  a  very  large  portion  of  energy 
received  by  wireless  is  set  up  by  free  transverse  earth  cur- 
rents. It  is  known  that  transmission  over  water  or  damp 
ground  is  easier  than  over  desert  or  other  dry  land.  It, 
therefore,  seems  easily  within  the  bounds  of  possibility  that 
the  observations  of  Professor  Taylor  might  be  further 
interpreted  by  considering  that  after  a  cloudy  day  the 
earth's  surface  retains  more  of  the  moisture  deposited 
nightly  and  so  permits  the  passage  of  radiated  waves  and 
their  accompanying  earth  currents  with  smaller  conduction 
losses.  However  this  may  be,  the  material  presented  is  of 
interest,  and  it  is  hoped  that  other  investigators  who  have 
made  studies  of  similar  conditions  may  be  prevailed  upon  to 
place  their  data  before  the  radio-engineering  public, 
through  our  correspondence  columns  or  otherwise.  Only 
by  comparison  of  many  observations  is  there  any  hope  of 
securing  sound  explanations  of  phenomena  so  complicated 
as  those  involved  in  radio-transmission. 
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Activities  and  Events  in  the  Electrical   Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


International  Electrotechnical  Commission 

A  meeting  of  tlic  International  Klectrotechnical  C  oniinis- 
sion  will  be  held  in  Berlin,  Germany,  Sept.  1-5.  On  Mon- 
day, Sept.  1,  the  special  committees  on  nomenclature  and 
on  rating  of  electrical  machinery  and  prime  movers  will 
hold  a  meeting,  and  on  Tuesday,  Sept.  2,  the  •committee  on 
symbols  will  ntect,  while  the  committees  on  nomenclature 
and  rating  of  electrical  machinery  will  continue  their  delib- 
erations. The  official  opening  of  the  convention  will  take 
place  on  Sept.  3,  when  the  whole  commission  will  be  in 
session  to  draw  up  in  definite  form  various  resolutions  for 
ratification  at  the  plenary  meeting,  which  will  be  held  on 
Sept.  5,  Sept.  3  and  4  being  devoted  to  the  working  ses- 
sions of  the  commission.  The  special  committees  on  nomen- 
clature, symbols  and  rating  of  electrical  machinery  and 
prime  movers,  which  have  been  in  correspondence  and  have 
held  sessions  from  time  to  time  since  the  191 1  meeting  at 
Turin,  will  hold  meetings  in  Berlin  prior  to  those  of  the 
full  commission  in  order  to  have  further  opportunity  of 
discussing  the  latest  modifications  to  their  reports  suggested 
by  the  national  committees.  The  result  of  these  meetings 
will  be  embodied  in  the  reports,  which,  thus  modified,  will 
be  considered  at  the  working  sessions  of  the  commission. 
When  agreed  to  in  their  final  form  they  will  be  submitted 
to  the  plenary  meeting  for  ratification.  It  is  probable  that 
the  honor  of  the  presidency  of  the  commission,  which  w-ould 
have  been  conferred  on  the  late  M.  Mascart  had  he  lived, 
will  be  offered  to  an  eminent  French  electrical  engineer  by 
the  council  of  the  commission  at  its  closing  meeting  on 
Sept.  5. 

Electric  Service  at  the  Panama-Pacific  Exposition 

Rules  and  requirements  for  electric  lighting  and  motor 
service  at  the  Panama-Pacific  International  Exposition,  to 
be  held  at  San  Francisco  Feb.  20  to  Dec.  4,  1915,  are  con- 
tained in  the  book  of  general  regulations  just  issued  by  the 
Exposition  division  of  works. 

In  the  Exposition  buildings  115-volt,  60-cycle,  three- 
phase  service  will  be  available,  the  lighting  elsewhere  being 
furnished  from  230/115-volt,  single-phase,  three-wire 
mains.  For  motor  operation  230-volt,  60-cycle,  three-phase 
and  115-volt,  single-phase  energy  will  be  supplied.  Direct 
current  at  125  volts  and  250  volts  will  also  be  available  dur- 
ing exposition  hours  in  the  Machinery,  Mining,  Transporta- 
tion and  Manufactures  buildings,  under  special  restrictions. 

.Ml  electrical  construction  work  must  receive  approval 
and  permit  from  the  director  of  works  and  is  subject  to  in- 
spection by  the  Board  of  Fire  Underwriters,  the  usual  fees 
being  charged.  Service  connection  charges  will  be  made  at 
the  rate  of  $25  per  service  for  metered  customers  in  the 
underground  district  and  $15  elsewhere  in  the  buildings  and 
grounds.  For  flat-rate  customers  the  respective  charges  are 
$15  and  $5.  Fuse  boxes  capable  of  being  sealed  must  be 
installed. 

Service  will  be  furnished  under  three  schedules — flat, 
metered  and  special  rates.  T^or  connected  loads  of  less  than 
2  kw  the  flat-rate  charge  will  be  $15  per  month  per  kw, 
and  for  loads  under  166  watts  S2.50  per  month.  Above  2  kw 
meters  will  be  installed,  the  customer  paying  $2.50  per 
month  per  kw  of  connected  load,  plus  an  energy  charge  of 
ents  per  kw-hr.  for  quantitie.*;  less  than  1000  kw-hr.  per 


month.  For  consumptions  above  1000  kw-hr.  the  5-cini 
rate  will  be  reduced  o.i  cent  per  kw-hr.  for  each  1000  kw-hr 
consumed.  Exhibitors  not  requiring  electricity  except  diir 
ing  night  hours  will  have  special  service  rates  25  per  ccn' 
below  the  foregoing  rates.  Energy  to  operate  movinj 
exhibit  machinery  will  be  charged  at  the  rate  of  3  cent 
per  kw-hr. 


Educating  the  Public  in  the  Use  of  Light 

Within  the  past  month  the  Illuminating  I'ngineeriii: 
Society  has  printed  for  several  large  lighting  and  manu 
facturing  companies  throughout  the  country  an  edition  0 
more  than  250.000  copies  of  its  illumination  primer,  "Light 
Its  Use  and  Misuse."  This  little  publication  presents  in 
brief  and  popular  form  the  principles  of  good  illuminatioi 
It  is  being  widely  circulated  for  the  purpose  of  creatin 
an  appreciation  and  demand  for  more  and  better  light.  Fc 
the  companies  which  are  going  to  issue  this  pamphlet  t 
their  customers  during  the  coming  lighting  season,  the  sc 
ciety  is  arranging  to  publish  two  new  large  editions,  whic 
will  be  available  at  prices  that  merely  cover  the  publicatii' 
costs  involved. 


Celebrating    the   Inauguration  of  Keokuk    Wate 
Power  Plant 

Keokuk,  Iowa — which  now  styles  itself  "the  Power  Cit) 
— entered  with  great  zest  into  its  water-power  celebratic 
of  .'Kug.  25-28,  which  marked  the  realization  of  a  cherish( 
desire  extending  back  fifty  years  that  the  available  wate 
power  of  the  Mississippi  River  at  the  Des  Moines  Rapid 
estimated  at  200,000  hp,  should  be  utilized. 

Now,  as  the  readers  of  the  Electrical  World  know,  tf 
Mississippi  River  Power  Company  is  doing  the  trick  wit 
its  great  hydroelectric  plant  which  dams  the  river  betww 
Keokuk  and  the  little  town  of  Hamilton,  111.  The  initi 
half  of  the  generating  station,  with  fifteen  7200-kw  units, 
now  nearly  complete,  and  the  plant  is  carrying  a  load  1 
between  30,000  kw  and  40.000  kw,  and  could  supply  ioo,o< 
kw  in  a  week  if  customers  were  ready  for  it.  Eighty  ^ 
cent  or  more  of  the  output  is  transmitted  to  St.  Louis. 

The  installation  is  the  world's  largest  individual  watt 
power  plant.  Mr.  Hugh  L.  Cooper,  vice-president  and  chi 
engineer  of  the  company,  did  more  than  any  other  one  ni; 
to  bring  the  plant  into  being.  He  is  in  Europe,  but  his  wo 
was  extolled  in  the  highest  terms  by  the  various  speakers 
the  Keokuk  celebration. 

The  exercises  began  in  Hamilton  on  Monday,  when  Go 
ernor  Dunne  of  Illinois  was  the  guest  of  honor  and  vmit 
speech.  He  said  it  was  unusual  for  the  executive  of  a  fr< 
state  to  assist  in  the  opening  of  a  private  enterprise,  but 
understood  that  this  corporation  was  rather  an  exception 
being  fair  in  its  dealings. 

Tuesday  was  the  principal  day  of  the  celebration  at  bea 
tiful  Rand  Park,  in  Keokuk.  There  was  speechmaking  aft 
a  fine  parade.  The  Power  City  was  handsomely  decoratKi 
honor  of  the  occasion,  and  its  people  and  thousand?  of  vi 
tors  made  carnival.  Governor  George  W.  Clarke  delivtr 
an  oration,  and  there  were  speeches  by  Mayor  Elder 
Keokuk,  Lientenant-Governor  Tenant  of  Missouri.  Mr.  " 
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1  Logan,  the  historian  of  the  day,  and  Hon.  W.  H.  Hep- 
n,  for  twenty-two  years  a  representative  in  Congress 
n  Iowa  and  still  vigorous  and  eloquent  at  eighty.  Mr. 
sburn  was  sarcastic  in  his  references  to  modern  theories 
tendencies  in  relation  to  the  conservation  of  natural 
)urces.  Mayor  Elder  said  that  when  the  plant  is  fully 
)loyed  it  will  save  the  burning  of  coal  at  the  rate  of 
)0,ooo  tons  a  year.  ^^r.  Cooper  sent  a  cablegram  of 
eting  from  Berlin. 

)ther  features  of  a  very  successful  celebration  were  band 
certs,  an  inspection  of  the  dam,  generating  plant  and 
:s,  a  motor  boat  and  hydroplane  regatta  on  Lake  Cooper, 
sheet  of  water  impounded  by  the  dam,  and  displays  of 
works. 


German  Patent  Legislation 

he  German  government  has  published  the  text  of  three 
5  which  will  be  read  before  the  Reichstag  when  it  recon- 
es.  The  bills  provide  for  a  reform  of  patent  and  trade- 
■k  legislation  and  are  intended  to  replace  the  existing 
s  on  the  subject.  Of  particular  interest  is  the  new  pat- 
bill,  which  affords  a  greater  protection  to  the  inventor 
renouncing  the  existing  point  of  view  that  the  patent 
mgs  to  the  party  who  first  applies  for  it  and  stipulating 
:  it  is  the  property  of  the  inventor.  The  vexed  question 
;he  rights  of  employees  making  inventions  on  behalf  of 
r  employers  will  thus  be  settled,  since  the  proposed 
sure  specifies  that  the  patent  shall  only  be  the  property 
he  employer  if  the  invention  lies  in  his  sphere  of  busi- 
.;  and  if  the  work  that  has  led  up  to  it  is  part  of  the  em- 
;ee's  duties.  In  this  case  the  latter  is  entitled  to  receive 
■rtain  recompense  from  the  employer.  Another  impor- 
i  point  is  a  reduction  in  the  Patent  Office  fees.  At  pres- 
the  fees  increase  annually  and  amount  to  $132.50  for 
iirst  five  years  in  addition  to  the  application  fee  of  $5. 
;  provided  in  the  new  bill  that  the  fees  shall  be  increased 
(ri  the  sixth  year  only,  that  they  shall  aggregate  $62.50 
•the  first  five  years,  and  that  the  application  fee  shall  be 
iased  to  $12.50.  The  bill  also  contains  revised  provi- 
%  regarding  the  procedure  and  constitution  of  the 
nt  Office. 


tnk    E.    Watts   on    the    Electrical   Development 
Society  and  the  Individual 

li,  connection  with  the  work  of  the  Society  for  Electrical 
etlopment,  the  question  has  often  been  asked  by  indi- 
oils  "What  will  the  society  do  for  me?"  Mr.  Frank  E. 
^ts,  reigning  Jupiter  of  the  Jovian  Order,  has  essayed 

jswer  that  question  simply  and  concisely. 
':.!  the  first  place,"  he  says,  "a  man  must  understand  that 
il  as  an  industry  or  business  in  which  he  is  engaged 
'Cis  can  he  grow.  He  will  prosper  in  the  same  measure 
1  ,ie  company  with  which  he  is  connected  prospers  and 
■ ;  business  is  developed  and  enlarged.    A  greater  volume 

usiness  for  his  company  means  greater  opportunity 
irjdvancement  and  promotion  to  him. 

\o  man  is  likely  to  look  into  the  future  with  much  grati- 
:^an  when  he  is  connected  with  a  business  which  is  on 
e'ccline,  but  he  is  much  happier  if  he  sees  the  possibility 
ir  rowth  and  knows  that  with  that  growth  will  come  the 
>p,:tunity  of  benefitmg  himself.  The  purpose  of  the 
Dc[ty  for  Electrical  Development  is  to  create  a  greater 
innd  for  the  use  of  electricity  and  thereby  create  a 
rg!."  market  for  electrical  apparatus  and  appliances  of  all 
n<].  A  greater  demand  for  electricity  means  that  more 
)u  s  will  be  wired,  more  apparatus  for  generating  elec- 
ic-  will  be  installed,  and  more  appliances  for  consuming 
ecicity  will  be  purchased.  This,  in  turn,  means  that  the 
'ntiietor  or  individual  working  for  the  contractor  will 
JVtmore  work  to  do;  therefore  the  contractor  will  pur- 


chase more  electrical  supplies  and  the  jobber  or  jobber's 
salesman  will  sell  him  more  material.  The  jobber,  in  turn, 
will  necessarily  purchase  a  greater  quantity  of  electrical 
goods  from  the  manufacturer  through  his  representatives, 
and  in  the  final  analysis  the  central  station  will  sell  more 
energ}',  and  every  man  in  its  employ  should  benefit  thereby. 

"Every  branch  of  the  industry  is  afifected  by  an  increased 
demand  for  electricity,  and  this  means  greater  opportunity 
for  every  man  in  the  business,  whether  he  be  in  the  fac- 
tory, in  the  office,  in  construction  work,  a  salesman  for 
jobber  or  manufacturer  or  a  member  of  the  company. 

"The  more  rapidly  the  electrical  business  develops,  the 
larger  the  opportunity  of  the  individual.  To  develop  the 
business  more  rapidly  is  the  purpose  of  the  Society  for 
Electrical  Development,  and  for  this  reason  alone  it  de- 
serves the  support  of  every  man  who  will  be  affected  by 
such  development  and  growth." 


Electric  Heating  and  Lighting  in  England 

By  Dr.  Louis  Bell 

One  of  the  things  which  seem  to  be  uppermost  in  the 
minds  of  the  municipal  plant  operators  in  England  is  the 
heating  and  cooking  campaign,  which  is  now  fairly  under 
way.  The  apparatus  seems  to  be  good  and  cheap,  and  with 
energy  at  2  cents  per  kw-hr.  or  less  the  outlook  for  busi- 
ness should  be  good,  or  as  good  as  it  could  be  at  so  low  a 
figure.  Thanks  to  the  relatively  great  density  of  service  of 
every  kind,  the  price  quoted  is  a  possible  one. 

One  thing  which  is  constantly  forgotten  in  comparing  the 
English  with  the  American  situation  is  that  the  former  for 
a  given  output  shows  a  much  shorter  average  radius  of  dis- 
tribution. An  English  town  is  ordinarily  rather  compact 
and  the  scattered  suburbs  stand  a  fair  chance  of  getting  no 
service.  An  English  operator  simply  will  not  as  a  rule 
serve  a  rural  community  of  the  kind  that  an  American 
operator  feels  bound  to  serve.  In  fact,  the  necessary  cost 
of  the  practically  universal  underground  distribution  makes 
rural  service  out  of  the  question.  Add  to  this  the  fact  that 
a  somewhat  wider  margin  in  voltage  regulation  seems  to 
be  common,  and  it  is  not  difficult  to  see  that  distribution 
costs  run  fairly  low  and  business,  when  well  developed,  is 
really  secured  at  a  good  density. 

The  high-service  density  seems  to  be  at  the  root  of  the 
low  prices  referred  to.  In  fact,  a  rather  violent  discussion 
is  now  going  as  to  whether  i  cent  per  kw-hr.  is  not  the 
right  level  for  motor  and  miscellaneous  load,  and  such  a 
rate  is  now  being  offered  in  several  municipalities.  In 
taking  on  .heating  and  cooking  work  a  separate  meter  is 
used  and  the  cost  of  special  wiring  to  the  consumer  acts 
as  a  check  on  rapid  increase.  But  there  seems  to  be  fresh 
trouble  ahead,  and  those  w-ho  make  rates  are  sorely  per- 
plexed. 

We  have  heard  recently  in  America  whisperings  of  a 
half-watt-per-candle  lamp.  Over  in  England  the  whisper 
has  risen  to  a  stage  volume  easily  audible  over  a  rumble 
of  strong  language  from  the  supply  companies.  Thus  far 
the  half-watt  lamp  seems  to  be  located,  like  malaria,  always 
in  the  next  county.  There  are  plenty  of  skeptics,  in  fact, 
who  have  their  doubts  as  to  whether  the  half-watt  lamp  is 
more  than  a  bad  belief. 

There  seems  to  be  a  growing  opinion  that  if  the  situation 
becomes  fully  developed  it  may  lead  to  selling  light  as 
light,  and  not  merely  selling  energy  to  produce  it.  Some  of 
our  own  cities  are  experimenting  with  such  a  plan — prac- 
tically a  fixed  charge  per  candle-power-year  or  month  with 
liberty  to  use  the  lamps  all  the  time  if  desired.  The  actual 
result  is  a  reasonably  good  price  on  the  energy  basis  and  no 
very  serious  abuse  of  continuous-service  privileges.  But 
English  opinion  is  really  quite  at  sea  in  the  mattef;  and 
the  one  thing  plainly  evident  is  that  the  whole  scheme  of  ' 
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selling  is  likely  to  require  railical  revision  ere  long.  From 
the  American  viewpoint  there  is  consolation  in  the  thought 
that  it  is  the  foreign  municipal  plants  that  are  doing  the 
worrying  just  now.  One  solution  of  the  ditliculty  which 
might  work  out  well  in  the  long  run  would  be  a  fi.xed  price 
per  candle-power-year,  including  lamps,  plus  a  direct  meter 
rate  on  all  energy  used  for  whatever  purpose.  The  effect 
of  highly  eflu-ient  lamps  has  never  yet  been  destructive,  and 
halving  the  present  specific  consumption  would  be  really 
less  of  a  shock  than  the  plunge  from  3.5  watts  to  1.25 
watts  per  candle  already  taken  without  disaster.  The  fact 
is  that  a  change  in  the  situation  might  actually  prove  a 
blessing  in  disguise  by  building  up  a  huge  miscellaneous 
•electricity  supply  business  now  hardly  imagined.  Electricity 
supply  ought  to  be  a  genuine  household  necessity  instead  of 
still  standing  out  as  somewhat  of  a  luxury. 


Convention  of  the  International  Association  of 
Municipal  Electricians 

The  annual  convention  of  the  International  Association 
of  Municipal  Electricians  was  held  at  Watertown,  N.  Y., 
Aug.  19-22.  The  convention  was  representative  of  a  new 
appreciation  by  members  of  their  responsibilities  for  ad- 
vance in  electrical  construction  and  for  the  adoption  of 
uniform  regulations  by  concerted  action.  Representatives 
of  the  National  I-"ire  Protection  .Association,  National  Elec- 
tric Light  Association,  Western  Association  of  Electrical 
Inspectors  and  the  Bureau  of  Standards  were  present  and 
took  an  active  part  in  the  discussions.  By  resolution  the 
new  work  of  the  Bureau  of  Standards  in  investigating 
electrical  life  hazards  was  indorsed  and  assistance  offered 
in  gathering  data  and  in  making  any  regulations  promul- 
gated by  the  bureau  effective.  Dr.  C.  P.  Steinmetz  spoke 
quite  fully  on  the  proper  standards  from  which  electrical 
problems  must  now  be  viewed  and  how  these  problems  were 
passing  beyond  the  confines  of  cities  and  states,  lie  sug- 
gested the  possibility  of  federal  regulation  of  construction 
and  methods  of  operation.  As  consulting  engineer  for  the 
city  of  Schenectady  he  was  by  acclamation  made  a  member 
of  the  association. 


Two  Epochs  of  Rate  Regulation 

In  a  paper  presented  before  the  Michigan  Section  con- 
vention of  the  National  Electric  Light  Association,  held  at 
Ottawa  Beach,  Mich.,  on  Aug.  19-21,  Mr.  William  J.  Nor- 
ton, secretary  of  the  N.  E.  L.  A.  rate  research  committee, 
dealt  with  the  two  epochs  of  rate  regulation,  namely,  the 
preparatory  and  the  final. 

After  commenting  upon  the  fact  that  ten  new  public 
service  commissions  have  been  sstablished  in  1913,  the 
author  stated  that  of  the  older  commissions  the  really  suc- 
cessful ones  have  considered  that  a  period  of  preparatory 
regulation  must  be  allowed,  and  that  their  main  duty  in  this 
period  consists  in  so  making  the  orders  that  the  public-serv- 
ice companies  can  adjust  themselves  to  the  new  set  of  theo- 
retical conditions  which  heretofore  have  not  obtained.  Mr. 
Norton  remarked  that  the  preparatory  period  will  probably 
•extend  through  the  average  life  of  the  plant  furnishing 
service,  so  that  for  the  electric  utilities  one  may  consider 
that  the  preparatory  epoch  of  regulation  should  last  for 
from  fifteen  to  twenty  years. 

In  discussing  valuation,  the  author  claimed  that  a  public 
service  commission  cnnld  well  establish  a  joint  valuation 
board  which  would  have  the  confidence  of  both  the  com- 
mission and  the  companies.  Such  a  board  without  any 
undue  haste  could  begin  to  establish  values  throughout  the 
state  where  such  work  was  considered  absolutely  necessary 
or  required  by  law.  The  men  in  charge  of  such  valuation 
should  be  men  of  experience  and  integrity,  and  the  bases 
of  valuation  should  be  carefuIK  worked  out. 


Capitalization  as  it  exists  should  be  considered  not  :■. 
crime    committed   by    the   company,   but    as   a    methmi 
finance   heretofore  approved  and  often  encouraged  b)    in 
laws  of  the  state.    If  there  are  any  elements  in  the  capitali 
zation  which  cannot  be  approved  in  the  future,  the  com 
mission  should  provide  means  for  the  gradual  amortizatioi 
of  such  capitalization  during  the  preparatory  epoch  of  it 
regulation.     Through   it   all   there   should   be  the   greatcs 
amount   of   co-operation    between   the   companies   and   th. 
commission.     The  advice  of  the  ablest  utility  operators  - 
the  state  should  be  frankly  sought  and  considered  bv 
commission  in  the  effort  to  reach  the  second  epoch  of  r 
retical  regulation  as  early  as  possible. 

Concerning    depreciation    Mr.    Norton    said    that    ■ 
always  a  most  difficult  matter  to  build  up  a  depreci,; 
fund,  and  both  the  public  which  is  being  served  ami 
company  are  better  off  if  a  fund  is  too  large  rather  ': 
too  small.    Any  minute  discussion  of  the  advantage  of  - 
theories   as   the   sinking-fund   basis   or   straight-line   L., 
etc.,  in  the  early  preparatory  epoch  is  entirely  out  of  plac' 
and  the  commission  should  direct  that  depreciation  fun<l 
be  built  up  just  as  fast  and  just  as  liberally  as  the  rates  wil 
allow. 

The  modern  theory  of  regulation  demands  that,  as  utili 
ties  are  monopolies,  the  commercial  basis  should  be  dis 
carded  and  a  strict  and  definite  rate  of  return  should  b 
established  immediately.  The  municipalities  generally,  an 
the  commissions  sometimes,  entirely  neglect  to  conside 
that  this  means  a  complete  reversal  of  the  entire  financia 
and  executive  policy  of  the  company.  If  the  newer  polic 
is  a  good  one  and  is  to  be  maintained,  commissions  shoui' 
again  make  such  adjustment  as  would  allow  the  companic 
in  their  financial  transactions  slowly  but  gradually  to  ac' 
commodate  themselves  to  the  stated  rate  of  return.  Th 
public  in  the  end  is  better  served  by  liberality  on  thi 
score,  even  if  such  liberality  is  only  temporary,  than  i 
would  be  by  a  ruling  so  drastic  that  it  would  injure  th 
financial  stability  of  the  company  and  make  future  exten 
sions  and  development  difficult. 

Maximum  or  residence  rates  are  generally  reduced  to  ■ 
point  which  is  determined  either  by  force,  through  ordi 
nances,  or  solely  as  a  matter  of  policy.  The  large  wholf 
sale  rates  are  again  determined  somewhat  upon  the  addi 
tional  cost  of  the  service  to  the  companies,  but  mainly  uiv" 
the  cost  of  supplying  his  own  service  by  the  individua 
user,  and  therefore  the  lowest  rates  are  determined  by  ; 
policy  which  is  guided  by  a  careful  consideration  of  hov 
much  of  the  private-plant  business  the  company  wishes  ti 
obtain. 

One  might  think  that  there  would  be  some  large  retai 
business  or  some  small  wholesale  business  to  which  th' 
pure  cost-of-service  theory  might  be  applied,  as  this  i 
profitable  business  and  conies  to  the  utility  through  it 
limited  monopoly.  As  a  rule,  however,  the  company  rate 
makers  are  so  busy  in  adjusting  the  schedule  and  makir; 
it  logical  between  the  low  maximum  rate  and  the  low  con 
petitive  rate  that  even  in  the  center  of  the  scale  there  is  m 
room  for  the  cost-of-service  theory. 

To  careful  observers  the  above  condition  shows  tha 
valuations  and  the  rate  of  return  are  at  best  only  approxi' 
mate  indications  of  what  an  electric  rate  should  be,  ain 
that  they  should  be  used  by  a  commission  with  a  great  dea 
of  care  in  the  regulation  of  electric  rates. 

The  policy  that  has  long  been  adopted  by  the  executive 
of  the  companies  is  probably  more  efficient  than  an; 
method  based  upon  valuation.  The  usual  policy  has  bw 
carefully  to  study  the  balance  sheets  and  the  statistics  0 
the  growth  of  the  business  and  to  apply  any  surplus  that  1 
available  at  the  point  where  it  would  accomplish  most  n 
acquiring  new  business  or  where  it  would  relieve  the  mo? 
urgent  stress.  This  has  absolutely  nothing  to  do  with  cos 
except  in  a  most  general  sense,  and  more  often  it  absolutei' 
disregards  cost  for  the  sake  of  expediency.    Utility  exec- 
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;s  have  become  experts  in  the  application  of  rate  reduc- 
is,  and  as  a  rule,  while  the  different  companies  may  not 
ee  entirely  as  to  method,  the  actual  rate  curves  of  most 
the  companies  throughout  the  country  are  theoretically 
nd.  That  they  are  practical  and  effectual  is  evidenced 
the  rapid  growth  in  the  business. 

ilr.  Norton  expressed  the  belief  that  commissions  should 
;he  very  beginning  of  their  administrations  assume  that 
y  have  before  them  an  epoch  of  from  ten  to  twenty 
rs  which  can  best  be  used  by  them  in  assisting  in  ad- 
tments  to  be  made  by  the  companies  themselves  in 
paration  for  a  second  or  final  period  of  regulation  in 
ich  pure  theory  may  be  applied,  without  harm  either  to 

public  or  the  companies.  Such  a  position  will  produce 
ly  in  their  administrations  a  spirit  of  co-operation  on  the 
t  of  the  companies  and  eventually  with  the  public  which 
I  do  a  great  deal  more  to  accomplish  the  desired  result 
n  any  drastic  or  bitter  regulation  could  ever  accomplish. 

argued  that  it  is  a  very  poor  policy  indeed  for  a  com- 
y  to  wait  until  the  public  or  a  commission  forces  it  to 
things  it  should  have  done  on  its  own  initiative.  In 
h  matters  as  the  form  of  schedules  and  uniform  ac- 
nts  the  commission  can  greatly  help  the  entire  situa- 
1.  but  in  the  matter  of  the  publicity  of  rate  schedules, 
he  adoption  of  a  proper  method  providing  for  deprecia- 
1.  or  in  a  study  of  rate  forms,  and  in  the  actual  making 
rate  adjustments  or  reductions,  an  energetic  and  up-to- 
;  company  should  act  in  advance  of  any  suggestion  or 
imand  from  the  commission. 


Convention  of  Michigan  Section,   N.  E.  L.  A. 

;he  second  annual  convention  of  the  Michigan  Section 
the  National  Electric  Light  Association  was  held  at 
iiwa  Beach,  Mich.,  Aug.  19,  20  and  21,  marking  also  the 
'.nth  annual  meeting  of  the  original  state  organization. 
:;ions  were  held  at  the  Ottawa  Beach  Hotel,  the  pro- 

11  for  the  half-day  meetings  including  ten  papers  and 
.  addresses.  Of  the  total  convention  attendance,  num- 
sng  132,  twenty  were  ladies. 

resident  F.  B.  Drees,  Lansing,  opened  the  first  session 
i  an  address  pointing  out  the  better  relationships  be- 
i!n  public  and  corporations  which  have  resulted  from  the 
i;k  of  the  N.  E.  L.  A.  and  its  sections.  Formerly  a  cor- 
j'.tion  was  a  mystery.  Mystery  spelled  distrust,  distrust 
)|led  antagonism,  and  antagonism  meant  failure.  But 
3f,  he  commented,  utility  corporations  work  hand  in  hand 
iij  employees  and  public.  In  closing,  the  president  sug- 
5;ed  that  committees  be  appointed  on  the  subjects  of 
j'Jc  policy  and  the  installation  of  lightning  arresters. 

j        Indirect  and   Semi-Indirect  Lighting 

I  the  absence  of  Mr.  James  R.  Cravath,  consulting  engi- 
C',  Chicago,  his  paper,  "The  Practical  Application  of  In- 
rtt  and  Semi-Direct  Lighting,"  was  read  by  Secretary 
toert  Silvester,  Detroit.  The  author  predicted  that  there 
i;be  no  decline  in  the  use  of  indirect  lighting  as  long  as 
g;  IS  obtainable  only  from  intensely  concentrated 
>ijPes.  Three  reasons  were  given  for  the  increasing  use 
E  (le  indirect  system:  (i)  Avoidance  of  uncomfortable 
i<!injurious  glare  from  the  lamps  themselves:  (2)  reduc- 
OMn  annoying  glare  of  specular  reflection  from  paper; 
3  elimination  of  sharp  shadows.  While  a  given  average 
lumation  can  be  obtained  by  direct  lighting  with  60  per 
:nof  the  energy  consumed  by  the  most  efficient  indirect 
'S|m,  the  human  efficiency  and  comfort  which  are  ob- 
'••d  with  the  latter  nevertheless  more  than  counterbal- 
ic  the  reduced  lighting  efficiency.  Advantages  of  semi- 
id:ct  lighting  over  direct  lighting  were  brought  out. 
idittention  was  called  to  the  effect  of  the  shape  of 
'e  ranslucent  bowl,  its  composition  and  interior  finish 
1  le  efficiency  of  such  a    svstem.      From    tests    it    has 


been  found  that  when  more  than  15  per  cent  of  the  light 
received  on  a  book  comes  directly  from  the  translucent 
bowl  of  a  semi-indirect  fixture  the  shadows  become  annoy- 
ing. To  get  satisfactory  results  from  semi-indirect  lighting 
the  use  of  several  scattered  units  was  advised  as  being 
preferable  to  concentrated  lighting. 

Handling  Customers'  Complaints 

Mr.  D.  B.  South,  Detroit,  next  read  a  paper  on  "The 
American  Kicker,"  wliich  discussed  methods  of  holding 
business  already  secured  and  described  the  procedure  fol- 
lowed by  the  Edison  Illuminating  Company  of  Detroit  to 
satisfy  a  customer  that  his  meter  is  recording  correctly. 
Methods  of  tabulating  complaints  and  inspection  reports 
were  also  outlined.  The  number  of  complaints  received  by 
this  company  in  1912  was  less  than  2  per  cent  of  the  cus- 
tomers on  its  lines.  Of  these  only  18  per  cent  had  reason- 
able justification.  Investigating  these  complaints  and 
clearing  up  the  trouble  cost  approximately  $2.70  each  on 
the  average.  Of  the  total  sum  expended  over  70  per  cent 
went  for  investigating  complaints  which  had  no  substantial 
backing.  The  latter  expenditure  was  warranted,  however, 
by  the  good-will  obtained.  The  cost  per  capita  amounted 
to  5  cents,  and  the  cost  per  bill  rendered  amounted  to  0.4 
cent.  Similar  figures  were  given  on  the  complaints  re- 
ceived by  telephone  and  letter.  The  author  also  discussed 
methods  of  adjusting  customers'  bills  affected  by  grounded 
circuits. 

Discuss-ion 

The  contents  of  the  paper  aroused  an  interesting  discus- 
sion on  the  part  of  Messrs.  H.  C.  Sterling,  Three  Rivers; 
E.  A.  Lucky,  Detroit:  H.  A.  Fee,  Adrian;  F.  B.  Drees, 
Lansing;  R.  W.  Hemphill,  Ann  Arbor;  T.  L.  Hinks,  De- 
troit, and  F.  C.  Vieson,  Detroit. 

Mr.  Sterling  said  that  complainants  always  like  to  talk 
tlie  matter  over  with  someone.  He  therefore  makes  it  a 
point  to  receive  them  in  his  office  a  few  days  each  month 
rather  than  have  them  argue  with  the  cashier. 

Mr.  South  declared  that  inspectors  should  also  visit  cus- 
tomers who  don't  complain,  ascertaining  whether  the  serv- 
ice is  satisfactory  and  thus  helping  to  hold  the  good-will  of 
the  people. 

Mr.  Fee  said  that  the  Citizens'  Light  &  Power  Com- 
pany, of  Adrian,  maintains  an  inspector  who  in  his  spare 
moments  repairs  flatirons,  etc.,  and  solicits  new  business. 

Mr.  Hemphill  emphasized  the  fact  that  an  aggressive 
complainer  is  a  very  desirable  customer  if  he  can  be  won 
over  to  the  company's  side,  as  he  will  then  be  just  as 
aggressive  in  boosting  the  company.  Mr.  Hemphill  also 
employs  an  investigator  who  keeps  the  company  in  per- 
sonal touch  with  its  customers. 

Mr.  Hinks  advised  having  an  inspector  to  investigate 
complaints,  leaving  the  office,  if  necessary,  to  settle  the 
affair  with  the  customer  diplomatically. 

Mr.  Fee  told  of  sending  out  circulars  asking  for. sug- 
gestions for  improving  the  company's  service.  Prizes  such 
as  electric  flatirons  and  energv-consuming  devices  were 
awarded  for  the  best  replies. 

Contractor  and  Central  Station 

Mr.  C.  J.  Litscher,  of  Grand  Rapids,  read  a  paper  on 
"The  Relation  of  the  Central  Station  to  the  Electrical  Con- 
tractor," which  was  in  general  similar  to  that  delivered  at 
the  Electrical  Jobbers'  Association  convention  held  in  Chi- 
cago several  months  ago.  The  paper  dealt  with  the  sub- 
ject of  central-station  companies  merchandising  electrical 
appliances  at  a  value  below  that  at  which  contractors  and 
supply  dealers  could  furnish  them. 

Staff  Co-operation 

Mr.  Thomas  Chandler,  of  Sault  Ste.  Marie,  read  a  paper 
entitled  "The  Chain,"  likening  the  various  departments  of 
a  central-station  company  to  the  links  and  showing  how 
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important  each  one  is  to  the  strength  of  the  company's 
business.  The  appearance  of  the  meter  reader  and  the  im- 
pression he  leaves  behind  him  as  a  representative  of  the 
comjiany  were  also  dwelt  upon  forcibly.  In  clearing  up 
complaints  the  troublenien  must  make  a  good  impression 
both  as  to  personality  and  as  to  ability  to  do  the  work 
assigned  to  them.  Rendering  bills  to  customers  is  another 
link  ill  the  chain.  Wlicn  one  monthly  meter  reading  has 
been  omitted,  the  author  advised  stamping  on  the  next 
statement  "Two  months'  bill,"  to  attract  the  customers 
attention  to  the  fact  that  the  previous  month's  bill  was  not 
paid.  In  addition  he  advised  sending  a  blank  statement 
stamped  ".Meter  not  read  this  month." 

Messrs.  Silvester,  Hinks,  Sterling,  Fee,  South,  Hemphill, 
Drees  and  Eugene  Holcomb,  Lansing,  took  part  in  the  dis- 
cussion which  followed. 

Mr.  Sterling  advised  rendering  a  minimum  bill  even  when 
the  meter  is  not  read,  later  deducting  this  amount  from  the 
second  bill.  His  suggestion  did  not,  however,  meet  with 
much  favor. 

Mr.  Fee  told  of  the  use  of  blank-dial  post  cards  at  Adrian. 
Mr.  Hemphill  favored  mailing  bills  instead  of  delivering 
them. 

Mr.  Silvester  reported  that  the  Edison  Illuminating  Com- 
pany of  Detroit  delivers  its  bills  at  a  cost  of  $0.5  cent  each, 
which  is  cheaper  than  mailing  them. 

Secretary  Martin's  Address 

The  Wednesday  morning  session  was  opened  with  an 
address  by  Mr.  T.  C.  Martin,  secretary  of  the  N.  E.  L.  A., 
who  mentioned  the  difficulties  experienced  in  holding  the 
large  national  conventions.  Several  solutions  have  been 
suggested — one  to  divide  the  association  into  group  associ- 
ations, such  as  the  New  England  Section  and  Southeastern 
Section,  and  hold  meetings  at  different  times.  Another 
might  be  to  have  the  accounting,  commercial  and  technical 
sections  held  at  different  times  of  the  year. 

Rates  and  Accounting 

Mr.  William  J.  Norton,  Chicago,  delivered  a  paper  on 
"The  Two  Epochs  of  Rate  Regulation,"  an  abstract  of 
which  appears  elsewhere  in  this  issue. 

Mr.  Fred  L.  Dennis,  of  South  Bend,  Ind.,  gave  a  talk 
on  the  formation  and  work  of  the  committee  on  uniform 
accounting.  The  N.  E.  L.  A.  classifications  were  boiled 
down  to  meet  the  requirements  of  the  Michigan  Railroad 
Commission,  retaining  only  the  essentials.  Forms  devised 
for  the  reports  were  also  made  so  to  give  direct  comparison 
between  large  and  small  companies. 

Franchise  Matters 

Mr.  James  V.  Oxtoby,  of  Detroit,  gave  an  interesting 
talk  on  the  subject  "Public  Utilities  as  Affected  by  the 
New  Michigan  Constitution."  In  general  his  address  was 
similar  to  that  he  gave  at  the  Ohio  convention.  July  17,  a 
brief  report  of  which  was  given  in  the  Electrical  World  of 
Aug.  2.  Topics  having  special  application  to  Michigan 
were,  of  course,  added,  including  the  subject  of  fran- 
chises and  home  rule. 

The  Hon.  Lawton  T.  Hemans.  of  Lansing,  chairman  of 
the  Michigan  Railroad  Commission,  spoke  on  the  position 
of  the  commission  as  a  medium  between  public  and  cor- 
poration. His  talk  dealt  with  the  value  of  commissions 
as  clearing  houses  for  grievances.  "Individuals  who  are 
versed  in  all  phases  of  engineering  are  hard  to  obtain,  so 
the  commissioners  can  do  the  next  best  thing,  and  that  is 
to  use  'horse  sense,'  "  said  Mr.  Hemans. 

The  closing  session  of  Thursday  was  opened  by  Pro- 
fessor Sawyer,  of  the  electrical  department  of  Michigan 
Agricultural  College.  Formerly  his  duties  were  in  edu- 
cating agricultural  students  in  the  use  of  electricity.  Now 
the  aim  is  to  get  central-station  men  to  supply  the  farm- 
ers.   Just  as  the  public  are  dependent  on  farmers  for  food 


supplies,  so  should  the  farmers,  he  said,  be  dependent  a 
electricity. 

Accident  Prevention 

Mr.   R.   L.   Drake,  secretary  of  the   Industrial  Accidm 
Hoard,   spoke   of   the   influence   which   the   new   compv; 
lion   law   has  had  on  accident   prevention.     Before  it 
enforced  there  were  on  an  average  two  fatal  and  100  i 
serious  accidents  in  Michigan  every  day.     Since  the  pas 
sage  of  the   law  the   accidents  have  been   reduced  to  a 
average    of    one    and    one-half    fatal    and    sixty-five   non 
serious  accidents  a  day. 

In  the  discussion  Messrs.  Sterling,  Fee.  Hamphil!  an 
Vieson  took  part. 

Grounded  One-Wire  Distribution   System 

"High  Tension  Distribution  by  Means  of  a  One-VVir 
Grounded  System"  was  the  subject  of  the  paper  read  b 
Mr.  J.  A.  Cavanaugh,  of  Benton  Harbor,  who  told  how 
single-phase  transmission  line  2.5  miles  long  was  built  0 
telephone  poles  with  one  side  grounded.  The  possibilit 
of  accidental  grounds  between  various  parts  of  the  systti 
was  avoided  by  using  1:1  or  1:2  transformers.  The  pri 
mary  circuit  is  fused  to  ground  but  the  secondaries  ar 
not  grounded.  The  total  cost  of  line  construction  amountc 
to  $228.65,  including  labor  and  material.  According  to  th 
author  of  this  paper,  the  same  line  constructed  with  t» 
wires  instead  of  one  would  have  cost  $151.65  more  pt 
mile. 

A  description  of  an  automatic  pumping  station  at  Fam 
ington,  Mich.,  was  given  by  Mr.  A.  R.  Cary,  of  Rochestti 
Mich.,  and  accompanied  by  pictures.  Forty-eight  consui: 
ers  are  now  supplied,  the  minimum  charge  being  $1 : 
per  quarter,  allowing  the  use  of  9000  gal. 

Street  Lighting 

Mr.  D.  W.  Hayes,  of  Ann  Arbor,  read  a  paper  describm 
"The  Series  Luminous-Arc  Rectifier  System  of  Ann  .\rbo' 
Mich.,"  where  181  direct-current  magnetite-arc  lamps  an 
159  tungsten  street  lamps  are  operated.  The  methods  c 
supporting,  cleaning  and  repairing  lamps  and  rehabilitatin 
rectifier  tubes  were  also  described. 

Mr.  F.  R.  Mistersky,  superintendent  of  public  lightint 
Detroit,  related  his  experience  with  a  similar  system,  whcr 
6400  arcs  are  installed,  4000  of  which  are  the  luminoa 
type.  Although  guaranteed  for  only  500  hours,  some  0 
the  rectifier  tubes  have  lasted  as  long  as  12,000  hour 
with  an  average  life  of  3500  hours.  When  the  tubes  btgi 
to  deteriorate  they  are  washed  and  baked  at  a  temperatur 
of  80  deg  Fahr.,  prolonging  their  life  for  additional  stn'ici 

The  last  paper  on  the  program,  entitled  "Alternating 
Current  Motors  and  Their  Efficient  Operation,''  was  rca 
by  Mr.  W.  J.  Fitzgerald,  Detroit. 

Various  types  of  single-phase  and  polyphase  motors  wtr 
described,  with  their  advantages  and  disadvantages.  M 
Fitzgerald  advised  the  use  of  high-speed  motors  in  t\e: 
case.  A  few  suggestions  were  also  given  on  belting,  lin 
shafting  and  lubrication. 

•Election  of  Officers 

.At  the  executive  session  the  following  officers  wtr 
elected:  President,  Mr.  H.  C.  Sterling,  Three  River! 
vice-president,  Mr.  H.  A.  Fee.  .\drian,  and  secretary,  M 
Herbert  Silvester,  Detroit.  Mr.  Sterling  is  the  manag< 
of  the  Constantine  Hydraulic  Company  at  Three  Rivtr 
The  executive  committee  which  was  appointed  is  as  fo 
lows:  Mr.  William  Chandler.  Sault  Ste.  Marie:  Mr.  R-  • 
Richardson.  Kalamazoo;  Mr.  J.  .A.  Cavanaugh,  Bentc 
Harbor;  Mr.  J.  E.  Stanton,  Belding.  and  Mr.  R.  W.  Hami 
hill,  Jr..  Ann  Arbor. 

On  Wednesday  evening  a  rejuvenation  of  the  Jovia 
Order  was  held  at  which  tw-enty-three  candidates  we: 
initiated.  Messrs.  H.  A.  Roseberry  and  W.  J.  Trott,  «tatf 
men.  were  in  charge  of  the  ceremonies. 
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Public  Service  Commission  News 

Wisconsin  Commission 

The  Railroad  Comniission  of  Wisconsin  has  issued  a  re- 
sed  set  of  rules  and  regulations  relative  to  the  standard 

gas  and  electric  service  to  supersede  the  rules  established 
1  July  24.  1908.  The  order  follows  a  public  hearing  given 
■  the  comniission  at  Milwaukee  on  April  22,  1913.  The 
vised  rules  were  prepared  by  the  engineers  of  the  coni- 
ission  after  a  study  which  covered  the  period  of  five 
ars  since  the  original  order  was  issued.  Without  mate- 
illy  changing  the  standards  themselves,  the  revised  rules 
fine  somewhat  differently  the  practices  required  of  the 
ilities  in  order  to  maintain  those  standards. 
In  the  rules  for  gas  service  the  chief  changes  have  been 
ade  in  the  rules  for  testing  meters  and  the  maintenance 

meter-test  records.  In  the  matter  of  periodic  tests  the 
vised  rules  require  that  each  meter  shall  be  tested  and 
erhauled  once  in  four  years,  instead  of  once  in  three  years 

has  been  the  custom,  and  that  at  least  two  consecutive 
St  runs  which  agree  within  0.5  per  cent  must  be  made. 
le  records  of  meter  tests  are  to  be  kept  more  carefully 
d  complete  information  concerning  every  meter  must  be 
ailable  at  any  time.  The  original  standards  of  heating 
lue  are  to  be  retained,  but  the  gas  utilities  are  required 

determine  the  heat  value  of  gas  on  at  least  three  days  of 
ch  week  instead  of  periodically  as  formerly.  The  rule 
vering  gas-pressure  variation  has  been  revised  so  as  to 
ike  the  minimum  gas  pressure  at  the  consumer's  outlet 
in.  instead  of  1.5  in.  of  water  pressure.  The  maximum 
,ist  not  exceed  6  in.,  as  heretofore,  and  must  not  be  greater 
in  twice  the  minimum  pressure.     The  rule  requiring  the 

lities  to  submit  monthly  summaries  of  complaints  is 
mdoned  but  such  records  must  still  be  kept. 
A  number  of  modifications  are  made  in  the  rules  regard- 
1^  electric  service.  The  rule  which  limits  the  error  of  any 
jter  to  4  per  cent  on  light  load,  half  load  or  full  load  has 
>f"n  changed  to  include  any  load  between  one-tenth  and 
?,!  load.  \o  attempt  was  made  to  define  average  accu- 
■fV  of  watt-hour  meters,  since  it  was  recognized  that  this 
»ries  with  conditions  to  such  an  extent  that  it  is  better 
Hctice  to  take  this  into  account  in  adjusting  bills  for  incor- 
■|t  meters.  Instead  of  merely  requiring  each  meter  to  be 
'fed  and  adjusted  for  accuracy  at  the  time  of  its  instal- 
:  on,  the  new  rule  provides  that  "each  watt-hour  meter 
!,I1  be  checked  for  current  connection,  mechanical  condi- 
i,ns,  suitable  location  and  accuracy  of  measurement  at 
i>roximately  three-quarters  and  one-tenth  connected  load 
J'l  comparing  the  meter  with  approved  standards  in  its 
D.manent  position  in  place  of  service  within  thirty  days 
i^r  installation.  Meters  operating  at  low  power-factor 
illl  also  be  tested  at  approximately  the  minimum  power- 
ftor  under  which  they  will  be  required  to  operate.  .Meters 
i':alled  with  instrument  transformers  or  shunts  must  be 
;<ed  jointly  with  the  transformers  or  shunts,  otherwise 
:l  transformation  of  the  transformers  or  calibration  of 
:I  shunts  must  be  determined  at  least  once  every  five 
yjs."  The  rule  providing  for  the  testing  of  each  meter  at 
leit  once  a  year  has  been  abandoned,  and  henceforth  all 
»ers  requiring  periodic  tests  must  be  tested  according 
tcithe  following  schedule  and  under  the  conditions  pre- 
stihed  above: 

Single-phase  induction-type  meters  having  current 
^ficities  not  exceeding  50  amp  shall  be  tested  at  least 
ore  every  two  years  and  as  much  oftener  as  the  results 
oliined  shall  warrant. 

jMl  single-phase  induction-type  meters  having  current 
caicities  exceeding  50  amp  and  all  polyphase  and  commu- 
ta  r-type  meters  having  voltage  ratings  not  exceeding  250 
'"s  and  current  capacities  not  exceeding  50  amp  shall  be 
t*  ?d  at  least  once  every  year. 

I  [Nil  other  watt-hour  meters  shall  be  tested  at  least  once 
ev-y  six  months. 


"In  no  case  shall  commutator-type  meters  having  heavy 
moving  elements  and  sapphire  jewels  be  allowed  to  make 
more  than  1,000,000  revolutions  between  tests.  Where 
meters  are  found  to  register  considerably  in  error  when 
tested  on  the  above  schedule  the  commission  reserves  the 
right  to  order  the  particular  meter  or  class  of  meters  tested 
more  frequently." 

Each  electric  utility  is  required  to  own  suitable  work- 
ing standards  for  the  testing  of  meters  and  these  standards 
must  be  correct  within  0.5  per  cent  or  proper  corrections 
applied. 

Considerable  difficulty  has  been  experienced  by  the  com- 
mission in  the  past  owing  to  the  absence  of  complete  station 
records,  and  the  following  new  rule  has  been  added : 
"Each  utility  furnishing  electric  service  shall  keep  a  record 
of  the  time  of  starting  and  shutting  down  power-station 
equipment  and  feeders,  together  with  the  indication  of  the 
principal  switchboard  instruments  at  sufficiently  frequent 
intervals  to  show  the  characteristics  of  the  load,  and  shall 
maintain  a  record  of  all  interruptions  of  service  upon  the 
entire  system  or  major  divisions  of  its  system  and  include 
in  such  record  time,  duration  and  cause  of  each  interrup- 
tion." An  interruption  is  defined  as  a  period  of  over  thirty 
seconds  during  which  the  voltage  on  the  circuit  is  less  than 
80  per  cent  of  its  normal  value. 

The  old  rule  covering  the  pressure  variation  has  been 
left  intact  in  so  far  as  it  applies  to  utilities  operating  in 
cities  of  less  than  1500  population.  In  cities  of  over  1500 
the  new  rules  provide  that  the  utilities  shall  adopt  a 
standard  voltage  for  the  entire  constant  potential  system 
and  shall  maintain  the  voltage  within  3  per  cent  of  such 
standard  on  all  lighting  circuits  during  lighting  hours;  on 
motor  circuits  and  during  other  than  lighting  hours  the 
voltage  shall  be  maintained  within  10  per  cent  of  the 
standard.  To  insure  compliance  with  the  above  rule  with- 
out the  necessity  on  the  part  of  the  commission's  staff  of 
making  practically  all  the  voltage  surveys,  a  rule  has  been 
added  which  requires  all  utilities  to  make  a  sufficient  num- 
ber of  voltage  surveys  to  indicate  the  service  furnished 
from  each  transformer  and  feeder.  Utilities  serving  more 
than  250  consumers  are  required  to  own  and  to  keep  in 
constant  service  at  least  one  portable  graphic  recording 
voltmeter. 

All  the  other  rules  are  essentially  the  same  as  before. 
The  question  of  maximum  demand  received  attention,  but 
it  was  felt  that  the  development  of  meters  and  instruments 
for  determining  maximum  demand  is  in  such  a  state  that 
definite  rules  governing  the  determination  of  maximum  de- 
mand and  the  testing  of  demand-indicating  apparatus 
should  not  be  included  in  the  present  order.  The  commis- 
sion reserves  the  right,  however,  to  add  rules  covering  the 
matter  w^henever  such  addition  shall  appear  advisable. 

The  revised  rules  and  regulations  will  go  into  effect  on 
Oct.  9. 

California   Commission 

The  California  Railroad  Commission  has  authorized  the 
Pacific  Gas  &  Electric  Company  to  execute  a  general-lien 
mortgage  to  the  Guaranty  Trust  Company  of  New  York 
and  William  C.  Cox,  and  to  issue  thereunder  $5,000,000  face 
value  of  ten-year  6  per  cent  convertible  bonds.  Permission 
is  given  to  exchange  these  bonds  for  stock  issued  at  80. 
Moreover,  the  company  is  authorized  to  issue  demand  notes 
to  the  amount  of  $4,500,000,  the  collateral  being  $5,000,000 
thirty-year  5  per  cent  general  and  refunding  mortgage 
bonds. 

The  California  Railroad  Commission  has  issued  an  order 
permitting  the  renewal  of  notes  issued  by  public-utility  cor- 
porations for  not  more  than  a  twelve-month  period,  with- 
out formal  application  for  such  renewal  to  the  commission; 
but  no  such  notes  may  be  re-funded  by  stocks,  bonds,  notes 
or  evidences  of  indebtedness,  without  the  consent  of  the 
commission. 
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Current  News  Notes 

Uhw  Public  Utilities  Commission. — Govtmor  Cox  of 
Ohio  has  appointed  as  members  of  the  Public  Utihties 
Commission  Messrs.  O.  H.  Hughes,  VV.  L.  Decliant  and  E. 
L.  Doty.  .Mr.  Hughes  was  a  member  of  the  former  com- 
mission, whicli  on  Aug.  8  was  dis.solved,  the  present  com- 
mission succeeding  it. 

*  *     * 

UuTi.vG  OF  DoiiERTY  EMPLOYEES. — H.  L.  Doiierty  &  Com- 
pany, well-known  bankers  and  public  utility  operators  of 
New  York,  held  an  outing  at  the  Terra  Marine  Inn  on  Aug. 
16.  The  day  was  given  over  entirely  to  water  sports,  field 
sports  and  numerous  games  and  ended  with  a  dinner  in  the 
evening  followed  by  the  presentation  of  prizes,  a  few 
speeches  and  dancing. 

*  *     * 

English  25,000-Kw  Unit  for  Fisk  Street  Station. — 
The  25,000-kw  horizontal  Parsons  turbo-generator  de- 
signed for  the  extension  of  the  Fisk  Street  station  of  the 
Commonwealth  l-'dison  Company  of  Chicago  is  being 
shipped  from  the  works  of  C.  A.  Parsons  &  Company, 
Newcastle-on-Tyne,  England.  This  is  the  largest  electrical 
generating  unit  yet  completed,  but  it  will  be  some  time 
before  it  is  erected  and  in  operation. 

*  *     ♦ 

Radio  Institute  Fok.med. — The  Institute  of  Radio  Engi- 
neers, Inc.,  filed  organization  papers  in  Albany  on  Aug.  23 
under  the  membership  corporation  law.  The  object  of  the 
society  is  to  advance  the  art  and  science  of  radio  transmis- 
sion and  to  publish  works  of  literature,  science  and  art  for 
such  purposes.  The  incorporators  are  Messrs.  R.  H.  Mar- 
riott, Lloyd  Espenschied,  A.  N.  Goldsmith,  J.  Stone,  E. 
Simon,  R.  A.  Weagant,  G.  W.  Pichard,  J.  H.  Hammond, 
Jr.,  and  J.  L.  Hogan,  Jr. 

*  *     * 

City  Buys  Power  Site. — To  provide  cheap  electrical 
energy  for  its  industries,  the  city  of  Spooner,  Wis.,  has 
bought  40  acres  of  land  9  miles  below  the  city  on  the  Name- 
kagen  River.  There  is  one  of  the  best  remaining  sources 
of  water-power  that  are  undeveloped  in  Wisconsin,  and  the 
purpose  of  the  city  officials  is  to  supply  energy  at  cost  from 
a  proposed  plant  at  that  point  to  manufacturers  locating  in 
Spooner.  The  city  already  owns  a  municipal  electric  light 
plant  on  the  Yellow  River. 

*  *     * 

Jovian  Day  at  Rivercliff-on-the-Sound. — On  Jovian 
Day,  Sept.  6,  1913,  the  Jovians  of  New  England  will  hold 
a  rejuvenation,  shore  dinner  and  field  day  at  Rivercliff-on- 
the-Sound,  Conn.  Special  cars  will  leave  Bridgeport  at 
12:30  p.  m.  for  RiverclifT.  Mr.  Frank  E.  Watts,  reigning 
Jupiter  of  the  Jovian  Order,  and  Hon.  ClifTord  B.  Wilson, 
Mayor  of  the  city  of  Bridgeport,  will  be  among  the  guests 
of  honor.  The  Jovian  degree  will  be  conferred  by  the 
members  of  the  Bridgeport  team. 

*  *     * 

Development  Work  to  Begin  at  Sault  Ste.  Marie. — 
The  Edison-Sault  Electric  Company  has  been  informed  by 
the  Secretary  of  War  that  its  application  for  the  construc- 
tion of  an  addition  to  its  power  house  and  for  the  installa- 
tion of  additional  generating  machinery  has  been  approved. 
The  company  has  been  instructed  to  proceed  with  the  work 
and  will  make  an  addition  58  ft.  long  and  considerably 
wider  than  the  present  structure  to  its  power  house.  The 
plans  provide  for  the  installation  of  two  additional  gener- 
ating units  and  one  exciter  unit. 

*  *     * 

Election  of  Officers  of  the  Schenectady  Section, 
A.  I.  E.  E. — At  a  recent  meeting  of  the  Schenectady  Sec- 
tion of  the  American  Institute  of  Electrical  Engineers  the 
following  officers  were  elected:     Honorary  chairman.  Dr. 


C.  P.  Stcimiielz;  chairman,  Mr.  George  H.  Hill;  vice-chair- 
men, for  two  years,  Messrs.  H.  M.  Hobart,  C.  E.  Eveleth 
and  .\.  H.  Krcusi;  managers  for  two  years,  Messrs.  J.  A. 
Dewhurst,  W.  L.  Upson,  W.  L.  Merrill  and  H.  P.  Broder- 
son.  .Mr.  John  R.  Hewett  is  secretary  of  the  section,  and 
Mr.  .\.  1.  .*>undhcimer  is  treasurer. 


O.MAHA  Electric  Light  &  Power  Company  Wins 
Suit. — The  United  States  Supreme  Court  has  decidr 
against  the  city  of  Omaha  in  its  suit  against  the  Oni.. 
Electric  Light  &  Power  Company  to  prevent  the  latter  1':. 
selling  electricity  in  Omaha.  The  company's  charter  ex 
pired  in  1894  and  the  city  contended  that  the  company 
thereby  lost  its  lighting  franchise.  The  Supreme  Court 
decided  that  the  Omaha  Electric  Light  &  Power  Company 
has  by  accepting  the  terms  of  the  City  Council  in  1884 
and  living  up  to  them  gained  a  perpetual  franchise.  There 
is  some  talk  of  starting  a  municipal  plant  from  the  profits 
derived  from  the  municipal  water-works. 


Studies  of  .Atmospheric  Electricity. — The  study  ot 
atmospheric  electricity  is  carried  on  much  more  actively  in 
Germany  than  in  any  other  country.  A  joint  commission 
on  this  subject  has  been  established  by  several  German 
academies  of  science,  and  the  recently  published  report  01 
its  Munich  meeting  constitutes  a  document  of  much  inter- 
est to  physicists  and  meteorologists  as  an  example  of  the 
latest  views  and  theories  of  experts  in  this  somewhat  neg- 
lected and  highly  specialized  field  of  science.  The  report 
is  entitled  "Protokoll  der  Sitzungen  der  luftelektrischen 
Kommission  der  kartellierten  deutschen  Akademien  zu 
Miinchen"  and  is  published  by  the  Bavarian  Academy  of 
Science. 

*  *     * 

Openi.vg  for  Assistant  Electric  Railroad  Inspecto«. 
— The  State  Civil  Service  Commission,  Albany,  N.  Y.,  will 
hold  examinations  on  Sept.  13  for  an  assistant  electric  rail- 
road inspector  for  the  Public  Service  Commission  of  the 
Second  District.  The  position,  which  has  a  salary  of  $1,500 
per  annum  attached  to  it,  requires  ability  to  pass  judgment 
on  the  construction,  equipment  and  operation  of  electric 
roads,  including  the  examination  of  tracks  and  roadbeds, 
structures  on  electric  railroads,  examination  of  cars  and 
equipment,  investigation  of  methods  of  operation  and  effi- 
ciency of  service,  and  examination  into  the  efficiency  and 
reliability  of  energy  supply  for  maximum  requirements  of 
operation.  No  written  examination  will  be  held  and  appli- 
cants will  be  rated  solely  from  the  statements  of  experience 
in  training  found  in  the  application  form  and  from  such 
other  information  as  the  commission  may  obtain  regarding 
them.  j 

*  *     *  I 
Automobiles    in    Perry    \'ictory    Parade. — About  3001 

passenger  and  commercial  vehicles  constituted  the  automo- 
bile parade  given  as  a  part  of  the  Oliver  Hazard  Perry, 
victory  celebration  in  Chicago  on  Aug.  23.  For  the  best 
decorated  electric  passenger  car  a  first  prize  of  $100  w»s 
awarded  to  the  Anderson  Electric  Car  Company,  of  Detroit, 
and  the  second  prize,  $73.  to  the  Chicago  Electric  Motor' 
Car  Company.  Similar  prizes  for  the  best  decorated  trucks 
were  awarded  to  the  Commonwealth  Edison  Company  and 
the  Firestone  Tire  &  Rubber  Company.  The  .American 
Express  Company  received  a  trophy  valued  at  $85  for  the 
greatest  number  of  entries  from  one  firm,  it  having  forty- 
five  vehicles  in  line.  The  trophy  for  the  dealer  having  the 
greatest  number  of  electric  cars  of  one  make  went  to  the; 
.Anderson  Electric  Car  Company,  of  Detroit.  The  trophy 
for  the  concern  having  the  greatest  number  of  trucks  of  onej 
make  went  to  the  Baker  Motor  Vehicle  Company,  of  Cleve- 
land. About  120  of  the  automobiles  in  the  parade  were 
electric  vehicles. 
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Combination  Railway  and  Lighting  System 

Description  of  the  Gorge  steam  station  of  the 
Northern  Ohio  Traction  &  Light  Company,  of 
Akron,  Ohio,  at  Cuyahoga  Falls.     By  J.  C.  Lathrop 


■"NHIEF  among  the  numerous  improvements  now  being 


^ 


made  by  the  Northern  Ohio  Traction  &  Light  Com- 


pany, of  Akron,  Ohio,  is  the  system  for  the  gener- 
ion  and  distribution  of  electrical  energy.  This  includes 
steam  station,  known  as  the  Gorge  power  station,  with  a 
esent  rating  of  30,000  kw  and  an  ultimate  rating  of 
,000  kw,  a  hydraulic  station  of  2000-kw  rating,  eight 
bstations  and  the  necessary  transmission  lines. 
The  company  owns  and  operates  approximately  216  miles 
single  track,  consisting  of  the  city  lines  in  Akron  and 
mton  and  the  interurban  lines  from  Akron  north  to  Cleve- 
id,  south  to  Canton,  Massillon,  Urichsville,  Canal  Dover, 
:.,  east  to  Kent  and  Ravenna,  and  southwest  to  Barberton 
d  VVadsworth.  In  addition,  it  supplies  electricity  for  all 
"vices  in  the  city  of  Akron  and  numerous  towns  and  vil- 
jes  on  the  railway  lines.  The  latter  business  has  devel- 
ed  more  rapidly  during  the  past  few  years  than  the 
mpany's  facilities  for  handling  it,  and  in  several  in- 
.nces  proffered  business  has  necessarily  been  refused, 
^e  gross  receipts  of  the  company  during  1912  exceeded 
)se  of  191 1  by  11.2  per  cent. 

The  territory  through  which  the  company's  suburban 
es  pass  is  one  teeming  with  manufactures — in  fact,  a 
'itabie  beehive  of  industry.  The  road  has  as  its  northern 
■minal  Cleveland,  which  is  the  sixth  city  in  the  United 
ites  in  population.  Cleveland  alone  has  an  extremely 
(ersified  line  of  manufacture,  including  steel  mills,  brick 
•rks,  oil  refineries,  etc.  As  stated  before,  this  company 
»ns  all  the  city  lines  in  Akron,  which  is  noted  for  its 
iber  works  and  the  manufacture  of  cereal  and  clay  prod- 
rs.  Two  other  cities  on  its  lines  which  are  of  consid- 
rjble  commercial   importance   are  Canton  and   Barberton. 


Existing  Gener.\ting  Stations 

At  the  present  time  electrical  energy  is  generated  in 
power  stations  at  Canton,  Akron,  Silver  Lake  Junction  and 
Bedford.  The  existing  Canton  power  station  has  a  rating 
of  about  3300  boiler-hp  and  carries  little  but  the  railway 
load,  as  the  central-station  service  in  the  city  of  Canton  is 
controlled  by  another  company. 

The  Beech  Street  power  station  in  Akron,  with  5400 
boiler-hp,  generates  alternating  current  for  lighting  and 
industrial  service  in  the  city  of  Akron  at  1080  volts,  which 
is  transmitted  at  the  same  voltage  and  stepped  down  to 
the  proper  voltage  for  service  use  by  pole-type  transform- 
ers. This  station  also  furnishes  energy  to  three  motor- 
generators  in  the  turbine  room,  which  deliver  direct-cur- 
rent energy  to  the  railway  feeders,  and  22,000-volt  alter- 
nating-current energy,  which  feeds  the  substation  at  Bar- 
berton. The  power  station  at  Silver  Lake  Junction,  with 
1750  boiler-hp,  and  that  at  Bedford,  with  1000  boiler-hp, 
generate  600-volt  direct  current  only,  for  the  railway  lines. 

The  Gorge  power  station,  supplemented  by  the  hydraulic 
station,  will  replace  the  stations  at  Akron,  Silver  Lake 
Junction  and  Bedford  and  furnish  all  energy  required 
i:orth  of  Canton,  and  the  existing  station  at  Canton,  gen- 
erating alternating  current  at  25  cycles,  will  supply  the 
city  lines  in  Canton  and  the  interurban  lines  south  of  Can- 
ton. 

The  reason  the  latter  station  has  been  retained  in  serv- 
ice is  because  it  is  the  most  modern  and  economical  of 
all  of  the  existing  stations  and  also  was  specifically  de- 
scribed in  one  of  the  mortgages  on  subsidiary  properties 
and  more  or  less  trouble  was  anticipated  if  dismantling 
was   attempted.     Also   in   order   to   change   the   system   be- 
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low  Canton  to  60-cyclc  operation  it  would  be  ncci-ssary 
to  scrap  a  lar^e  quantity  of  25-cycle  machinery.  l-"urthcr- 
more,  the  Kisses  in  transmission  from  the  Gorge  power 
station  would  he  greater,  and  it  was  therefore  decided  that 
it  would  be  advantageous  to  continue  the  operation  of  this 
station  for  the  present. 

The  Bedford  and  Silver  Lake  power  stations  will  be 
replaced  by  substations  No.  i  at  Bedford,  No.  2  at  North- 
field,  No.  3  in  the  Gorge  power  station,  No.  5  at  Kent  and 
the  necessary  high-tension  lines  feeding  these  substations 
from  the  Gorge  power  station.  The  Beech  Street  power 
house  at  Akron  will  be  replaced  by  Substation  No.  4.  which 
will  receive  current  from  the  Gorge  power  station  at 
22,000  volts,  which  will  be  transformed  in  this  station  for 
lamp,  motor  and  railway  loads.  This  station  will  also  be 
a  switching  station  for  high-tension  lines  which  will  feed 
the  Barberton  substation  and  Substations  A  and  B  between 
Akron  and  Canton,  which  are  now  fed  from  the  Canton 
power  station. 


been  used  for  some  years  as  a  pleasure  resort.     The  j. 
formed  by  the  dam  will  add  considerably  to  the  be.i  ; 
of  this  spot  and  should  increase  the  revenues  of  the  cii 
])any. 

The  coal  for  this  station  will  be  delivered  over  th 
Pennsylvania  Railroad,  the  only  railroad  which  runs  nca 
the  site.  The  company  has  a  siding  from  this  road  whic 
runs  along  the  top  of  the  bank  at  an  elevation  about  90  t 
above  the  boiler-room  floor.  A  trestle  with  coal  bunker 
underneath  is  now  nearing  completion  on  which  loadc 
cars  will  be  shifted  by  the  company's  motor  car.  Fror 
the  bunkers  the  coal  will  pass  through  valves  into  th 
crusher  car  and  through  this  crusher  car  into  individua 
bunkers  for  each  boiler.  In  passing  from  these  sma 
bunkers  to  the  stokers  the  coal  will  pass  through  Richard 
son  automatic  scales  so  that  a  fairly  accurate  record  0 
the  amount  of  coal  that  is  delivered  to  each  boiler  will  I. 
kept. 

The   station    structure   was   designed   with   sufficient  ca 
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This  article  will  be  confined  to  a  description  of  the  struc- 
ture and  equipment  of  the  Gorge  power  station,  which  is 
nearly  coinpleted  and  has  taken  on  a  portion  of  the  load. 
The  station  is  located  in  the  valley  of  the  Cuyahoga  River, 
just  below  the  Cuyahoga  Falls,  Ohio. 

Description  of  Gorge  Station 

As  the  low-water  flow  of  the  Cuyahoga  River  was  not 
sufficient  for  condensing  purposes,  it  was  necessary  to 
build  a  dam  so  that  a  suitable  pond  for  cooling  water 
would  be  provided,  and  as  the  fall  of  the  Cuyahoga  River 
is  quite  rapid  at  this  point,  it  was  found  possible  by  util- 
izing the  head  from  this  dam  in  connection  with  a  fall 
below  the  dam,  to  secure  a  head  of  about  100  ft.  one-half 
mile  below  the  dam. 

Other  reasons  for  adopting  this  site  were  the  convenient 
and  permanent  location  and  the  fact  that  the  property  was 
ov.Tied  by  the  .company.  The  natural  scenery  in  this  vi- 
"■"nity  is  very  beautiful  and  the  company's   property   has 


pacity  to  care  for  future  requirements  of  the  system,  ani 
additional  machinery  will  be  installed  from  time  to  tin!' 
as  may  be  found  necessary.  The  power  station  propf 
consists  of  the  boiler  room,  56  ft.  wide  by  330  ft.  long,  an' 
tlie  turbine  room,  '63  ft.  wide  by  227  ft.  long,  separated  b' 
a  division  wall,  the  turbine  room  being  on  the  river  sidf 
The  turbine  room  was  located  on  this  side  because  th; 
decreased  the  length  of  the  condensing  water  tunnels  ani 
also  simplified  the  delivery  of  coal  to  the  boiler  room,  h 
addition,  there  are  two  small  wings  in  one  of  which  ari 
the  blowers  for  the  forced  draft  and  in  the  other  th' 
lightning  arresters.  In  case  this  station  is  enlarged  a 
any  future  time  it  will  be  extended  in  a  westerly  direction 
but  the  probabilities  are  that  when  the  load  increases  d 
that  extent  an  entirely  new  station  will  be  built  in  soiH' 
ether  location. 

The  main  floor  of  the  boiler  room,  which  is  flush  wti 
the  basement  of  the  turbine  room,  is  placed  at  elevatioi 
918.5.  which  is  about  40  ft.  above  the  bed  of  the  strea 
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J  about  90  ft.  below  the  top  of  the  bluff,  where  coal  is 
be  delivered.  The  dam,  which  is  about  half  a  mile  be- 
i  this  station,  has  its  spillway  at  elevation  910,  so  that 
V  water  would  only  be  8  ft.  6  in.  below  the  turbine-room 
senient.  These  elevations  are  referred  to  sea  level, 
iring  the  recent  floods  in  Ohio  the  water  rose  to  eleva- 
n  918.2.  Flash-boards  may  be  provided  on  the  spillway 
that  the  low-water  elevation  will  be  912. 
The  foundations  for  the  building  are  of  concrete,  on 
id  rock,  or  of  a  compact  shale  which  is  found  along  the 
nks  of  the  river  and  which  is  very  durable  when  pro- 
ted  from  the  weather.  It  was  necessary  to  construct  a 
;ssive  concrete  wall  about  24  ft.  high  on  the  river  side 
obtain  this  solid  rock  foundation,  but  as  the  rock  slope 
,s  very  steep,  the  remaining  foundation  walls  for  the 
ilding  were  only  2  ft.  6  in.  deep,  except  where  they 
pped  up  at  the  ends  of  the  turbine  room. 
The  intake  tunnel  was  built  under  this  wall  at  the  west 
d  of  the  building,  and  a  concrete  wall  was  built  adjoin- 
j  this  foundation  wall  directly  over  the  intake,  with  an 
en  space  I  ft.  wide  arranged  for  a  shut-off  gate  in 
>e  at  any  time  it  should  be  necessary  to  clean  the  intake 
mel.  A  trench  for  the  intake  and  discharge  tunnel  for 
idensing  water  was  cut  in  this  rock  and  the  tunnels  were 
ilt  of  concrete,  the  discharge  tunnel  being  directly  above 
;  intake. 

■\  screen  well  was  built  in  the  end  of  the  transformer 
jm  and  duplicate  sets  of  screens  were  provided,  so  ar- 
iged  that  they  can  be  hoisted  to  the  transformer-room 
3r  for  cleaning. 

The  suction  lines  for  the  condensers  reach  the  intake 
inels  through  wells  located  at  the  side  of  the  tunnels, 
channeling  machine  similar  to  those  used  in  stone  quar- 
3  was  used  in  cutting  the  sides  of  this  trench,  the  rock 
vvcen  the  channels  being  blasted.  This  machine  proved 
y  efficient  on  this  work  and  fully  paid  for  itself  on  this 
I  alone. 

jPhe  general  design  of  the  exterior  of  this  building  is 
|wn  in  the   accompanying  photographs.     .-Vs   this   struc- 
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FIG.  3 — CONDENSER  CONNECTIONS 

IS  in  a  prominent  location  where  thousands  of  the 
)afons  of  the  road  pass  each  day,  an  attempt  was  made  to 
n.'re  a  pleasing  exterior.  The  walls  are  built  of  paving 
)lik,  the  exterior  face  being  laid  in  Flemish  bond  of 
^'  I  cherry-red  blocks  with  j4-in.  raked  joints  and  black 
ncjtar,  backed  with  No.  2  blocks.  All  trimmings,  moldings, 
witew  architraves,  copings,  etc.,  were  furnished  in  gray 


architectural  terra  cotta  having  a  tooled  surface.  The 
window  sashes  are  of  solid  steel  sections  throughout,  furn- 
ished by  the  Detroit  Steel  Products  Company.  Those  in 
the  turbine  room  are  glazed  with  polished  plate  glass, 
while  all  others  are  glazed  with  AA  double-strength  glass. 
The  monitors  over  the  boiler  room  are  provided  with  con- 
tinuous steel  sash,  glazed   with   ribbed  wire  glass.     These 


FIG.    4 EXTERIOR    OF    GORGE    STATION 

sashes  swing  from  the  top  and  are  opened  or  closed  in  sec- 
tions by  devices  operated  from  the  boiler-room  floor.  A 
steel  rolling  door  has  been  provided  in  the  center  of  the 
turbine-room  basement.  This  door  is  large  enough  to  al- 
low standard  railway  cars  to  enter,  and  the  cars  can  be 
brought  to  a  point  under  a  main  hatchway  in  the  turbine- 
room  floor,  so  that  material  can  be  unloaded  by  the  travel- 
ing crane. 

The  main  entrance  to  tiie  building  is  just  to  the  right 
of  this  track  entrance.  .\i  one  side  is  the  timekeeper's  of- 
fice, and  all  the  men  are  supposed  to  check  in  and  out  at 
this  point,  a  door  between  the  turbine-room  basement  and 
boiler  room  having  been  provided.  On  this  basement  floor 
are  provided  toilet  and  locker  rooms  for  the  firemen,  to- 
gether with  shower  baths,  etc.  The  engineer's  ofiice  is 
located  in  the  corner  of  the  turbine  room,  directly  above 
this  entrance,  and  a  mezzanine  floor  is  directly  under  this 
office,  on  which  are  the  toilet  and  locker  rooms  for  the 
operating  forces  in  the  turbine  room. 

All  plumbing  and  fixtures  throughout  are  of  the  best 
grade.  Drinking  fountains,  to  which  is  piped  spring  water 
from  the  bluff,  are  provided  at  various  points  throughout 
the  station,  as  the  general  service  water  is  taken  directly 
from  the  river  and  is  not  fit  for  drinking  purposes  on 
account  of  the  discharges  from   factories,  etc.,  just  above. 

The  roof  of  the  engineer's  ofiice  is  made  of  6-in.  by  6-in. 
skylight  glass,  with  suflScient  strength  to  permit  of  its  use 
a.e  a  visitors'  gallery.  To  this  end  an  ornamental  railing 
around  the  edge  of  the  roof  and  a  stairway  from  the  engi- 
neer's office  is  provided. 

The  entire  surface  of  the  turbine-room  walls  under  the 
crane  runway  girders  is  finished  with  a  marble-like  mate- 
rial, known  as  "Vitrolite,"  and  all  interior  ironwork  is 
painted  a  light  gray.  All  floors  in  the  turbine  room  have 
a  granulithic  finish.  Lamp  circuits  are  carried  in  conduits 
back  of  the  wall   facing,  except  above  the  crane  runways. 

A  switchboard  gallery  about  40  ft.  long  is  located  in 
the  center  of  the  turbine  room  on  the  river  side.  The 
structural  .steel  framing  is  independent  of  the  walls  and 
was  erected  complete  before  the  general  building  con- 
struction was  started.  I-.shaped  plate  and  angle  columns 
were  used  throughout.  Roof  trusses  of  the  "Fink"  type 
were  used  over  the  turbine  room  and  ordinary  flat-top 
trusses  over  the  boiler  room.     The  crane  runway  girders 
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consist  of  biiilt-irp  scciions.  reinforced  in  a  lateral  direc- 
tion by  15-in.  channels  on  the  top  flange.  The  traveling 
crane  was  operated  for  several  weeks  before  the  side  walls 
and  roof  were  built,  and  the  rigidity  of  the  steel  con- 
struction was  shown  by  the  entire  absence  of  vibration 
while  the  crane  was  in  motion. 

The  roof  of  the  turbine  room  is  of  Spanish  tile  laid  on 
a  rein  forced-concrete  slab,  tile  being  used  mainly  for  the 
architectural  efifect.  The  monitors  on  the  boiler  ruom  are 
covered  with  the  same  tile,  while  the  general  surface  of 
the  boiler-room  roof  has  a  standard  tar  and  gravel  sur- 
face over  concrete. 

Boii.ER-RooM  Equipment 

The  boiler  room  contains  sixteen  604-hp  Babcock  &  Wil- 
co.x  boilers  and  superheaters,  eight  of  which  are  in  service 
at  this  time.  These  boilers  are  arranged  in  a  single  row, 
the  stack  being  placed  in  the  center  of  the  boiler  room, 
with  eight  boilers  on  one  side  and  eight  on  the  other. 
.-Ml  boilers  arc  equipped  with  Taylor  stokers.  Sturtevant 
tans,  driven  by  Sturtevant  engines,  which  are  located  in 
the  blower  room,  just  south  of  the  boiler  room,  furnish  the 
forced  draft  for  these  stokers. 


may    be    kept.     Richardson    200-lb.    automatic    scales    h 
been  or<lcred  for  each  boiler.     Each  boiler  will  also  be  | 
vided    with    a    CO,    recorder,    draft    gage    and    steam-t! 
meter.     Recording  thermometers  will  be  used  throughout  v 
that  an  exact   record  of  conditions   may   be  kept.     .'\uto 
niatic  feed-water  regulators  were  installed  on  all  boilers. 

The  stack  was  built  by  the  Alphons  Custodis  Chimne 
("onstruction  Company  and  is  275  ft.  high  and  16  ft.  in  diam 
eter  inside  at  the  top.  The  stack  is  unusually  high  becaiisi 
the  station  is  about  90  ft.  below  the  surrounding  countr\ 
.Standard  Custodis  red  brick  were  used  in  this  construction 
and  the  stack  is  surrounded  with  a  cast-iron  cap.  Ther 
are  two  openings  for  the  breeching,  each  20  ft.  high  am 
7.3  ft.  wide.  This  breeching  was  manufactured  by  th 
liabcock  &  Wilcox  Company,  and  the  novelty  in  its  con 
struction  was  the  use  of  j4-'n-  -American  ingot  iron  plate 
throughout.  The  angle  stifTeners,  beam  supports,  etc.,  no 
being  exposed  to  the  corrosive  action  of  the  gases,  are  > 
steel. 

Steam  Piping 

In  designing  the  piping  for  this  station  an  attempt  wa 
made  to  secure  material  of  the  highest  possible  grade,  am 
for  this  reason  no  provision  was  made  for  a  duplicate  sy> 
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Engines  were  chosen  to  drive  the  fans  instead  of  motors 
so  that  it  would  be  possible  to  regulate  the  speed  of  the 
fans  directly  from  the  steam  pressure.  The  stoker  con- 
tractors guarantee  that  the  steam  pressure  will  be  held 
within  5  lb.  of  the  desired  working  pressure  when  the 
boilers  are  normally  operated  at  not  over  200  per  cent  of 
rated  capacity. 

Ducts  in  the  basement  of  the  boiler  room  carry  the  air 
for  the  forced  draft.  The  driving  shafts  for  the  stcj<ers. 
which  are  driven  by  the  same  engines  that  drive  the  blow- 
ers, arc  also  in  the  basement.  The  stokers  are  fed  through 
chutes  from  small  bunkers  mentioned  in  a  previous  para- 
graph. 

The  ashes  are  dumped  into  ash  pockets  underneath  the 
grates.  The  ash  pockets  are  provided  with  dumping  grates 
so  that  a  carload  can  be  dumped  at  one  time.  For  the  pres- 
ent the  ashes  are  wheeled  out  by  hand,  but  an  elevator  will 
soon  be  installed  at  the  end  of  the  boiler  room  so  that  the 
small  cars  can  be  lifted  from  the  basement  level  to  a  trestle 
of  sufficient  height  and  thence  be  dumped  into  wagons  or 
standard  railroad  cars  for  removal. 

Steam  at  a  pressure  of  200  lb.  will  be  used  with  a  super- 
heat from  7-;  deg.  to  90  deg.  Each  boiler  will  be  equipped 
with  recording  instruments  in  order  that  a  complete  com- 
parative record  of  coal  consumption  and  steam   furnished 


tern.  However,  the  main  steam  header  has  boen  .- 
;irranged  that  the  boilers  may  be  divided  into  four  groups 
one  or  more  of  which  may  be  out  of  service  at  any  time 
This  main-station  header  was  manufactured  in  lengths  0 
about  36  ft.  All  nozzles,  including  the  12-in.  leads  to  thi 
turbine,  were  welded  on  by  an  electric  arc.  Van  Stoni 
flanges  were  used  throughout  on  all  high-pressure  piping 
4  in.  and  above  in  diameter.  ' 

Cast-steel  fittings  were  used  on  all  high-pressure  superi 
heated  steam  lines,  and  all  high-pressure  superheated  steanj 
valve  bodies  were  made  of  cast  steel,  while  the  disks,  seat^ 
and  stems  were  of  monel-metal.  .\11  high-pressure  and  low 
pressure  steam  piping  is  covered  with  85  per  cent  magnesia 
covering. 

The  main  steam  piping  consists  of  a  12-in.  header  ir 
the  boiler  room,  connected  to  each  boiler  by  8-in.  compounc 
bends.  In  each  of  these  boiler  connections  there  is  an  8-in 
gate  valve  and  an  8-in.  "Foster"  non-return  valve.  Thi- 
12-in.  header  is  connected  to  the  three  turbines  by  12-'" 
leads,  each  of  which  is  provided  with  a  suitable  separatoi 
at  the  lowest  point  and  an  angle  valve  adjacent  to  tbf 
throttle  valve.  This  arrangement  allows  the  separator  t( 
drain  the  header  at  all  times,  whether  the  turbine  is  if 
service  or  not.  There  is  an  8-in.  auxiliary  header  in  tli( 
turhinc-room  basement,  connected  to  this  i2-in.  header  a 
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ree  points,  from  which  all  connections  are  taken  to  auxil- 
ries,  such  as  feed  pumps,  condenser  pumps,  blower  en- 
nes,  etc. 

The  blow-off  main  is  taken  outside  the  building  at  each 
d  and  the  blow-off  water  conducted  through  a  tile  drain 

the  pond.  The  exhausts  from  the  main  turbines  are 
nnecled  to  a  36-in.  exhaust  main  which  passes  through  the 
vision  wall  and  vertically  alongside  the  stack  to  a  point 
lOve  the  turbine-room  roof  and  terminates  in  a  standard 
;haust  head.  The  exhaust  from  all  auxiliaries  is  con- 
icted  through  an  i8-in.  main  to  the  feed-water  heaters  and 
e  heating  system,  as  well  as  a  vertical  exhaust  line  ex- 
nding  above  the  roof.  A  relief  valve  is  provided  so  that 
ly  steam  not  required  for  the  heater  may  be  wasted. 
Service  piping  is  provided  throughout  the  building,  water 
ing  obtained  from  a  50,000-gal.  steel  tank  which  is  set  on 
e  bluff  just  above  the  station  with  a  head  of  about  100  ft. 
lis  tank  supplies  the  general  service  water,  the  cooling 
Iter  for  transformers,  the  water  lines  for  cooling  ashes 
id  the  fire  lines.  These  fire  lines  are  connected  to  the 
cd-water  lines  so  that  in  case  of  fire  one  of  the  feed 
nips  can  be  used  as  a  fire  pump. 

Duplicate  6-in.  feed-water  mains  are  provided,  filled  by 
c  three  feed-water  pumps,  which  take  water  from  the  hot- 
.•11  or  discharge  tunnel.  Provision  has  also  been  made  so 
at  water  can  be  taken  from  the  cold-well  or  intake  tunnel 
len  necessary.  In  one  of  these  6-in.  lines  a  6-in.  Venturi 
ner  has  been  provided.  The  results  given  by  this  meter 
11  be  checked  up  by  a  General  Electric  flow  meter. 
.\  separate  system  of  piping  for  condensing  water  is  pro- 
led  for  each  of  the  large  turbines,  and  this  piping  is  com- 
ratively  simple,  consisting  merely  of  a  suction  line  in 
;  wells,  a  discharge  pipe  through  the  condensers  and  the 
:essary  connections  to  the  booster  pumps,  together  with 
■  discharge.  This  discharge  pipe  is  sealed  in  the  hot-well 
.arranging  the  hot-well  so  that  regardless  of  the  elevation 
rthe  surface  of  the  pond  the  water  in  the  hot-well  will  be 
(least  6  ft.  deep. 

(\ir  piping  has  been  carried  throughout  the  building,  as 
■npressed  air  will  be  used  in  cleaning  the  generators, 
aries,  etc.,  in  the  turbine  room,  and  for  operating  turbine- 
e  cleaners  in  the  boiler  room.  Taps  are  located  at  con- 
•,iient  locations  throughout  this  system,  so  that  the  hose 
:inections  will  be  comparatively  short, 
("he  oil  piping  for  the  transformers  is  so  arranged  that  ■ 

oil  from  any  transformer  may  be  removed  through  this 
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Jif  to  barrels  which  are  set  in  the  pit  at  one  end  of  the 
?ij  line;  or,  in  case  of  fire,  this  oil  can  be  run  to  a  pit  out- 
S'l'  of  the  building.  A  complete  oiling  system  for  the 
f  n  units  has  been  installed,  so  arranged  that  the  oil  may 
■cleaned  and  filtered  at  convenient  intervals.  The  various 
'^■ils  of  piping  will  be  painted  different  colors  so  tliey  can 
re'ilily  be  identified. 


rL'Ki;i.\E-RooM   Equipment 

The  turbine  room  is  equipped  with  a  50-ton  Morgan 
crane,  fitted  with  one  50-ton  hoist  and  an  auxiliary  5-ton 
hoist,  the  four  motors  operating  on  a  500-volt  direct-current 
circuit. 

The  present  installation  of  generating  equipment  consists 
of  three  Westinghouse  6300-kw.  2300-volt,  6o-cycle,  three- 
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phase  turbo-generators.  1800  r.p.m.,  directly  connected  to 
three  Westinghouse  horizontal  double-flow  steam  turbines. 
The  contractors  have  guaranteed  a  steam  consumption  not 
to  exceed  14.8  lb.  per  kw-hr.  at  100  per  cent  of  rating  and 
15.4  lb.  at  150  per  cent. 

The  rating  of  approximately  6000  kw  was  determined  on 
by  the  company,  as  it  is  not  likely  that  the  normal  load 
during  twenty-four  hours  will  exceed  that ;  nor  is  it  prob- 
able that  the  high  swings  during  the  first  year  of  operation 
will  exceed  12,000  kw.  Space  has  been  provided  in  the 
open  hatch  previously  mentioned  for  two  additional  similar 
cr  larger  units  in  the  future. 

Two  150-kw  steam-driven  exciters  have  been  installed 
and  an  additional  motor-driven  unit  will  soon  be  provided. 
■As  shown  on  the  accompanying  drawings,  these  exciters 
are  placed  on  the  turbine-room  floor  between  main  units 
and  directly  in  front  of  the  main  switchboard.  The  exhaust 
steam  from  the  turbines  discharges  into  Westinghouse 
I.e  Blanc  condensers,  which  are  in  the  basement,  immedi- 
tely  underneath  the  turbines.  The  circulating  and  air 
juunps  for  these  condensers  are  on  a  single  shaft  and  are 
Iriven  by  a  228-hp  Westinghouse  steam  turbine.  As  there 
\as  a  possibility  that  at  some  time  the  level  of  the  pond 
Aould  be  drawn  below  the  spillway  of  the  dam,  Alberger 
Mngle-stage  booster  pumps  were  provided  in  the  turbine- 
room  basement,  near  the  condensers,  driven  by  75-hp,  2300- 
\'ilf,  three-phase  Westinghouse  motors. 

Three  boiler-feed  pumps  driven  by  Kerr  steam  turbines 
liave  been  provided  in  the  basement  of  the  turbine  room. 
Two  of  these  pumps  are  rated  at  700  gal.  per  minute  and 
were  built  by  the  Allis-Chalmers  Company.  The  third  pump 
is  rated  at  300  gal.  per  minute  and  was  built  by  the  Dayton 
Turbine  Pump  Company.  The  pipes  are  all  interconnected 
and  suitably  valved  so  that  any  one  or  more  may  be  con- 
nected to  either  of  the  boiler-feed  mains.  The  pumps  nor- 
mally take  their  water  from  three  Hoppes  feed-water  heat- 
ers which  are  placed  on  a  platform  midway  between  the 
turbine-room  floor  and  the  basement  floor.  However,  the 
pumps  have  additional  suction  lines  in  both  the  hot-well  and 
cold-well,  so  that  water  can  be  drawn  from  either  of  these 


sources  in  case  the  fccd-waier  heaters  are  disconiiccteil  or 
out  of  order.  The  feed-water  heaters  are  filled  from  the 
hut-well  or  discliarge  tunnel  by  means  of  two  30o-gal.-pcr- 
minute  turbine  pumps  directly  connected  to  Westinghousc 
motors.  Two  turbine  service  punips  directly  connected  to 
Westinghouse  motors,  each  having  a  rating  of  150  gal.  per 
minute,  are  also  located  in  the  basement.  These  pumps  arc 
used  filling  the  service  tank  on  the  bluff  and  also  furnish 
the  cooling  water  for  the  transformers. 

Electrical   Ii<juii>.ME.\T 

The  electrical  operation  of  the  station  is  controlled  from 
a  gallery  about  40  ft.  long  on  the  river  side  of  the  turbine 
room  between  main  units  No.  2  and  .\'o.  3.  A  benchboard 
on  this  gallery  contains  fourteen  panels.  Three  of  these 
are  used  for  the  control  of  the  main  units,  two  for  the 
exciters,  three  for  outgoing  high-tension  lines,  three  for 
2300-volt  lines  to  substation  .\o.  3.  one  for  2300-voIt  lines 
to  tiie  booster  pump  motors,  and  two  are  blank  for  future 
connections.  Indicating  and  recording  instruments  are  on 
vertical  panels  above  the  benchboard. 

The  structure  for  the  busbars  and  oil  switches  is  on  the 
main   floor   under  tiie   front   of  this   gallery.     The  ends  of 
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this  Structure  are  inclosed,  forming  a  room  in  which  the 
high-tension  circuit-breakers  are  installed.  The  main  cables 
from  the  generators  are  carried  under  the  turbine-room 
floor  to  the  2300-volt  busbar.  From  this  bus  cables  lead  to 
three  3000-kw  transformers.  Additional  transformers  will 
be  installed  soon.  The  transformers  are  located  in  the  tur- 
bine-room basement  directly  beneath  the  switchboard  gal- 
lery and  step  up  to  22,000  volts  for  the  outgoing  high-ten- 
sion lines  which  feed  the  substations  mentioned  before.  The 
high-tension  cables  pass  through  ducts  in  the  turbine-room 
floor  to  the  lightning-arrester  room.  In  this  room  are  in- 
stalled three  sets  of  electrolytic  lightning  arresters.  Di- 
rectly above  this  room  is  an  initial  transmission  tower  which 
is  the  starting  point  for  all  lines. 

Substation  No.  3  is  located  in  the  northwest  corner  of 
the  turbine  room  and  consists  of  three  500-kw  Westing- 
house  six-phase,  6o-cycle  rotaries  and  three  step-down 
transformers  which  are  fed  directly  from  the  2300-volt 
main  busbar.  The  switchboard  for  this  substation  contains 
the  necessary  panels  for  the  rotaries  and  outgoing  feeders. 
Sixty-cycle  rotaries  were  finally  selected  for  this  service  to 
avoid  frequency  changes  in  view  of  the  fact  that  remark- 
able progress  htHS  been  made  during  the  past  few  years  in 


their  design.  Additional  panels  for  switches  and  circu; 
breakers  for  lighting  and  auxiliary  motors  were  placed  ' 
the  turbine-room  floor  near  the  substation  board. 

Station  Operation 

The  station  is  now  being  operated  by  two  shifts.  The 
organization  consists  of  one  chief  engineer  and  four  assist- 
ant engineers.  One  engineer  is  expected  to  be  on  duty  in 
the  turbine  basement  and  one  on  the  main  turbine-room 
floor  at  all  times.  In  addition  there  is  an  operator  on  the 
main  switchboard  and  one  on  the  switchboard  for  Sub- 
station No.  3. 

The  boiler  room  is  under  one  boiler-room  foreman,  an  I 
each  shift  consists  of  one  water  tender,  one  fireman  :•. 
four  coal  handlers  at  the  present  time  until  the  complet: 
of  the  coal  bunkers.  Additional  laborers  are  now  employe') 
removing  ashes  and  wheeling  coal  into  the  boiler  room,  but 
when  the  ash-handling  system  is  completed  it  will  requirt 
\cry  little  attention  and  one  or  two  ash  handlers  on  each 
shift  should  be  able  to  take  care  of  all  the  ashes.  When 
the  coal  bunkers  are  completed  two  men  will  be  required  to 
shift  and  unload  coal  and  operate  the  coal  crushers.  In 
addition  one  clerk  or  timekeeper  and  one  porter  have  been 
employed  and  from  two  to  six  boiler  cleaners  or  laborers 
will  be  required. 

The  accompanying  table  gives  the  total  cost  of  the  vari- 
ous items  entering  into  the  structure  and  equipment  and 
also  their  cost  per  boiler-horse-power. 

COST  DATA   ON    GORGE  STEAM   STATION 


Foundations,  excavation,  etc.,  including  con- 
densing water  tunnels 

Portion  of  dam,  construction,  tracks,  etc 

Superetructure 

Structural  steel 

Coal  bunkers,  including  structural  steel,  con- 
crete, chutes,  etc 

Electrical  equipment  of  station,  including  tur- 
bines   

Crane 

Condensers 

Pumps 

Feed-water  heaters 

Piping,  heating  and  covering 

Stack 

Boilers 

Breeching 

Stokers 

Minor  instruments 

Engineering  and  superintendence 


SI  70, 000 
SO. 000 
109,000 
43,000 

112,000 

245.000 
6,000 
41.000 
10,000 
6,000 
40,000 
13,000 
140,000 
11,000 
60,000 
10,000 
so,  000 


Costfper 
Boiler-bp 


4.1s 
1.35 
14.50 
1.14 
6.20 
1.04 
S.20 


.Ml  foundation  work  and  excavation  for  this  structure 
was  done  by  the  company  on  a  force-account  basis.  The 
contractor  for  the  structural  steel  work  was  the  McClintic- 
Marshall  Construction  Company,  of  Pittsburgh.  The  Car- 
michael  Construction  Company,  of  Akron,  was  the  con- 
tractor for  the  superstructure.  The  M.  W.  Kellogg  Com- 
pany furnished  and  installed  the  piping,  while  the  main 
units  and  the  electrical  apparatus,  switchboards,  etc.,  were 
furnished  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  Mr.  J.  T.  Ross,  of  Cleveland,  was  consulting 
engineer  on  this  work,  while  the  writer  had  immediate 
charge  of  the  civil  and  mechanical  engineering  features- 


Electricity  Derived  from  Refuse 

As  a  result  of  development  in  the  incinerator  method 
of  disposing  of  mixed  refuse,  the  older  and  less  sanitar)' 
method  will  gradually  give  way  to  this  more  modem 
method,  particularly  as  cities  increase  in  size.  Having  pro- 
duced a  method  of  destroying  refuse  in  a  sanitary  and  in- 
offensive manner,  the  question  of  how-  best  to  utilize  thif 
heat  is  being  answered  by  combining  a  steam  boiler  with 
the  furnace  and  producing  steam  at  any  pressure  that  ma) 
be  desired. 
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Wireless  and  Weather 

By  a.  H.  Taylor 
is  a  well-known  fact  that  the  night  range  of  a  long- 
mce  wireless  station  is  often  several  times  as  long  as 
day  range.  It  is  also  a  matter  of  very  common  experi- 
:  that  the  day  range  and  the  night  range  are  both  sub- 
to  wdde  variations  from  day  to  day  or  night  to  night. 
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jrence  is  not  here  made  to  variations  attributable  to  un- 
•rable  conditions  at  the  sender  or  at  the  receiver,  such 
xcessive  atmospheric  electricity,  heavy  rains  with  con- 
ent  poor  insulation,  or  interference  with  other  stations, 
rather  to  variations  that  may  be  traced  to  general  ab- 
tion  over  long  stretches  of  land  or  sea. 
lere  must  be  a  vast  quantity  of  data  on  hand  bearing 
lis  problem,  as  every  operator  must  have  noticed  some 
ection  between  transmissivity  and  weather  conditions, 
he  data  are  scattered  and  not  very  available.  The  v/riter 
n  aware  that  any  serious  attempt  has  been  made  to 
!.>late  the  transmissivity  over  long  distances  with  the 
her  conditions  prevailing  in  the  region  traversed  by  the 
Its.  There  seems  to  be  only  one  tenable  theory  as  to  the 
iie  of  this  absorption,  and  that  is  the  sunlight  the;):-y 
isioned  by  Zenneck,  Pierce  and  others.  Ionization  of  up- 
nkyers  of  the  earth's  atmosphere  by  the  ultra-violet  rays 
le  sun  is  supposed  to  develop  a  slightly  conducting 
:'um  which  would  account  for  the  absorption, 
[ilhis  be  true,  it  might  reasonably  be  expected  that  on  a 
!  following  a  day  which  has  been  sunny  over  a  long 
t:h  of  country  between  any  two  stations  the  transmis- 
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It-would  be  low,  while  if  cloudy  conditions  prevail  over 
■  me  area  the  transmissivity  would  be  high.  On  the 
lehand,  it  may  be  argued  that  the  ionization  occi'rs  in 
?i<s  above  the  clouds,  and  that  no  connection  between 
iHMissivity  and  cloudiness  should  be  expected, 
lire  are  few  stations  in  this  country  more  favorably 
uad  for  the  investigation  of  the  problem  of  absorption 


over  land  areas  than  the  radio-electric  station  of  the  Uni- 
versity of  North  Dakota,  situated,  as  it  is,  in  Grand  Forks, 
just  1,200  miles  from  each  coast,  and  within  easy  reach  of 
the  lake  district. 

i'he  aerial  is  of  the  inverted  L  type,  12  ft.  wide,  130  ft. 
long  and  80  ft.  above  the  ground.  An  audion  receiver,  used 
with  a  loose-coupler  and  suitable  tuning  condensers,  has 
been  found  to  be  the  most  sensitive  for  long-distance  work. 
The  audions  used  were  operated  at  a  fixed  current  value 
somewhat  less  than  the  value  necessary  for  maximum  effi- 
ciency. This  heating  current  was  in  all  cases  not  far  from 
0.32  amp.  The  sensitiveness  of'  an  audion  receiver  was 
tested  frequently  by  means  of  a  standard  test  buzzer  circuit, 
adjustable  to  any  desired  wave-length  and  damping.  The 
applied  voltage  on  the  telephone  circuit  was  varied  so  as  to 
keep  the  sensitiveness  at  nearly  the  same  value  through  a 
series  of  tests. 

It  was  not  possible  to  obtain  United  States  Weather  Bu- 
reau maps  on  the  day  preceding  the  test,  but  through  the 
cuurtesy  of  Prof.  Simpson,  director  of  the  University  of 
Xorth  Dakota  weather  station,  it  was  possible  to  get  the 
maps  on  the  day  following  the  tests.  This  had  one  ad- 
vantage, namely,  that  the  observer  was  unprejudiced  by  any 
preconceived  notions  as  to  the  bearing  of  the  weather  on 
results. 

On  Feb.  24  the  author  listened  between  7  p.  m.  and  n  p.  m. 
and  heard  signals  from  the  University  of  Michigan,  at  Ann 
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.Arbor,  when  3.4  k\v.  was  employed,  as  a  subsequent  letter 
from  Mr.  H.  S.  Sheppard,  in  charge  of  that  station,  indi- 
cated. Signals  from  some  ten  or  twelve  other  stations  along 
the  Atlantic  coast  were  also  plainly  heard. 

It  must  be  noticed  that  at  this  distance  from  the  coast, 
and  with  a  moderately  high  aerial  (80  ft.),  coastal  stations 
and  ocean  vessels  are  heard  only  under  rather  favorable 
conditions  for  transmission. 

A  glance  at  the  weather  forecast  for  Monday  morning, 
Feb.  24,  shows  two  large  cloudy  areas  moving  over  the 
northern  part  of  the  United  States.  This  map  also  shows  a 
clear  area  some  500  miles  wide  between  the  University  of 
Michigan  and  the  University  of  North  Dakota.  The  test 
with  the  University  of  Michigan  station  was  even  more  re- 
markable for  the  fact  that  the  signals  from  the  University 
of  North  Dakota  station  were  heard  faintly  at  Ann  Arbor 
when  calling  with  I  kw.  This  test  is  the  only  one  so  far  in 
which  good  transmission  has  been  noticed  to  follow  clear 
weather  conditions,  and  even  in  this  case  it  is  seen  that  the 
whole  .Atlantic  coast  lay  within  a  cloudy  area,  which  ex- 
tended to  the  westward  beyond  Michigan. 

On  Sunday,  March  2,  the  author  was  not  at  the  station, 
but  Mr.  E.  C.  Reinecke,  an  amateur  at  Fargo,  N.  D.,  re- 
ported a  very  good  night.  Mr.  Reinecke  thought  he  heard 
signals  from  Colon,  Panama,  on  that  evening.  A  map  for 
Sunday  is  not  sent  out  by  the  Weather  Bureau,  but  the  map 
for  Saturday.  March  i,  shows  a  general  cloudy  condition  all 
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along  tlic  Atlantic  coast  and  from  the  Gulf  to  Winnipeg, 
riu'  map  for  Monday  shows  very  cloudy  conditions  prevail- 
ing throughout  iho  Mississippi  Valley,  the  lake  district  and 
ihc  Xorilnvi'st.  The  indications  are,  therefore,  that  Sunday 
was  prctiy  generally  cloudy,  and  both  Saturday  and  Monday 
nia|)s  show  general  cloudiness  in  the  area  between  I''argo 
and  Key  West.  W  hethcr  this  condition  extended  as  far  as 
Colon  or  not   I   am  unable  to  say.     It  seems  very  likely. 

On  the  evening  of  March  4  we  were  able  to  hear  signals 
from  the  stations  from  both  coasts,  and  Key  West  signals 
were  received  at  the  university  and  also  at  I'argo.  The 
weather  map  for  that  date  shows  cloudiness  all  along  the 
line  between  Grand  I^'orks  and  Jacksonville,  I'la.,  and  the 
following  day's  map  shows  that  this  condition  moved  on 
down  beyond  Key  West.  The  map  for  March  4  shows  a 
cloudy  belt  to  the  northwest,  toward  Seattle  and  Vancouver, 
while  the  whole  Atlantic  coast  is  likewise  cloudy. 

The  night  of  March  13  was  one  of  the  best  as  regards  the 
number  of  stations  from  which  signals  were  heard,  but  the 
excessive  static  electricity  prevented  any  but  a  good  oper- 
ator from  recognizing  many  calls.  1  have  no  hesitancy  in 
.saying,  however,  that  more  stations  were  heard  from  that 
night  than  on  almost  any  other.  The  weather  map  for 
March  13  shows  cloudiness  everywhere  except  in  the  south- 
west. 

The  next  test  was  made  on  March  17,  and  practically  no 
signals  were  heard  between  8  p.  ni.  and  ii  p.  m.     The  map 
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tor  March  17  shows  all  the  ICastern  part  of  the  countrv  in  a 
clear  area.    The  connection  seems  to  be  obvious. 

On  the  next  evening  the  author  thinks  he  identified  three 
calls  from  the  Pacific  coast,  near  \'ancouver  and  Seattle. 
It  may  have  been  a  coincidence,  but  the  map  for  the  eigh- 
teenth shows  a  cloudy  area  between  Grand  Forks  and  Seattle, 
while  the  Eastern  coast  is  clear.  This  seems  to  explain  why 
signals  from  no  I-"astcrn  stations  were  picked  uj)  that  night. 

The  map  for  the  eighteenth  seemed  to  indicate  that  the 
cloudy  condition  would  proceed  eastward.  -Vcting  on  this 
hypothesis,  the  author  spent  the  evening  of  March  19  at 
the  station,  expecting  to  catch  signals  from  many  Eastern 
stations.  Much  to  his  surprise,  not  one  was  heard.  Next 
morning  when  the  maj)  arrived  it  was  seen  that  the  cloudy 
condition  had  turned  and  swung  down  South  through  the 
valley  of  the  Mississippi,  and  that  the  East  had  remained 
clear.  This  seems  to  be  rather  definite  evidence  that  cloudi- 
ness and  transmissivity  are  directly  connected. 

It  should  have  been  noted  in  connection  with  the  test  of 
March  17.  when  no  signals  were  heard,  that  Michigan  called 
us  by  prc-arrangement  at  definite  interval?,  using  from  4 
kw  to  8  kw,  but  we  were  unable  to  hear  anything. 

On  Monday,  April  21,  the  University  of  Michigan  called 
several  times  and  was  heard  very  distinctly  at  the  Univer- 
sity of  North  Dakota,  although  the  static  disturbances  were 
very  bad.  No  Eastern  stations  were  heard,  but  signals  from 
several  in  the  lake  district  came  in  verv  strong.  The  weather 


map  .shows  a  cloudy  area  between  Winnipeg  and  (  h 
but  a  clear  region  along  the  Eastern  coast.  On  the  1 
ing  evening  the  author  listened  at  the  receiver  betv.er.ii 
and  9:30  o'clock  with  no  result.  The  Michigan  station  c 
not  operate  for  our  benefit  that  evening,  but  I  should  ha 
been  able  to  hear  signals  fruni  any  lake  stations  if  they  h 
operated  in  that  interval,  if  the  cloudy  area  in  that  d?str' 
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as  shown  by  the  .'Xpril  22  map  has  any  bearing.    The  Fs 
ern  coast  remained  clear. 

On  Wednesday  evening  signals  were  heard  from 
University  of  Michigan  station,  several  stations  in  the  I; 
district  and  several  on  the  northern  Atlantic  coast.  1 
Wednesday  map  shows  a  cloudy  area  over  all  of  this  tei 
tory.  On  Thursday,  April  24,  Mr.  Reineckc,  at  Far 
reported  hearing  signals  from  a  number  of  stations  w 
great  distinctness,  an  observation  which  was  checked  at 
University  of  North  Dakota  station.  The  map  for  this  1 
also  shows  a  cloudy  area  in  the  lake  region. 

It  would  be  possible  to  multiply  greatly  these  instan. 
of  the  connection  between  cloudiness  and  transmissivity.' 
1   have  made  many  random  observations  after  sunny  d- 
of  the  early  winter  when   signals   from   very   few  sta'- 
were  heard,  and  more  often  none  at  all.     So  far.  of 
thirty  observations,   I   have   found  only  tw'o  which  (i< 
clearly  indicate  that  a  general  daytime  cloudiness  nvi  . 
wide  area  is  sure  to  be  followed  by  an  evening  of  hi 
transmissivity.    It  still  remains  to  be  shown  whether  cloi- 
ness  at  transiriission  station  or  at  receiving  ?la;ion  is  nr 
fortuitous,  although  I  am  inclined  to  think  that  ;he  transr 
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sivity  is  better  when  the  sunny  area,  if  there  is  such,  at!  ' 
only  the  receiving  station  and  its  neighborhood.    The  tr  ■ 
missivity  is  even  then  not  so  good,  of  course,  as  it  is  «  ' 
the  cloudy  area  includes  both  the  receiving  and  the  - 
ing  stations. 

If  the  connection  between  cloudiness  and  transmis.'i ." 
be  conceded,  it  will  be  apparent  that  the  general  at  i" 
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leric  absorption  does  not  occur  in  the  regions  above  the 
aiids  to  anything  like  the  same  extent  that  it  does  in  the 
gions  of  lower  level,  which  is  contrary  to  previous  spec- 
ations  on  this  point. 

It  would  also  appear  that  far  Northern  stations  operating 
summer  when  the  period  of  sunshine  is  of  long  duration 
ould  have  a  shorter  range  than  in  winter.  It  would  be  of 
terest  to  know  if  the  operators  of  Alaskan  and  northern 
in'adian  stations  have  any  data  bearing  on  this  point.  With 
e  collection  and  correlation  of  more  data  on  radio-trans- 
ission  and  meteorological  conditions,  doubtless  some  of 
e  vagaries  of  wireless  experimentation  will  be  accounted 
r,  and  might  even  be  put  to  practical  use  by  weather  bu- 
aus. 


onvention  of  Southeastern  Section,  N.  E.   L.  A. 

riie  general  news  features  of  the  convention  of  the 
Dutheastern  Section,  National  Electric  Light  Association, 
■Id  at  Macon,  Ga.,  Aug.  14  to  16,  were  presented  in  our 
sue  of  Aug.  2^,  together  with  a  detailed  account  of  the 
ipers.  addresses  and  discussions  of  the  first  day's  sessions. 
ere  follows  a  report  of  the  technical  program  for  the 
■maining  days  of  the  convention,  including  abstracts  of 
ic  papers  and  the  discussions  they  provoked. 

Load  Builders 
"Load  Builders"  was  the  title  of  the  paper  by  Mr.  Mill 
nui,  Georgia  Railway  &  Power  Company,  Atlanta,  Ga.. 
lad  in  the  author's  absence  by  Mr.  \V.  R.  Collier,  Atlanta, 
|a.  The  author  pointed  out  some  of  the  opportunities 
l*en  to  the  advertising  department  in  building  up  the 
intral-station  load,  a  function  which  is  of  the  greatest 
iiportance  in  successful  utility  operation.  But  no  adver- 
ting campaign  can  ever  be  successful,  declared  Mr.  Saul, 
jthout  contented  and  satisfied  customers,  and  a  staff  of 
'jiployees  which  "makes  good"  in  the  largest  sense  the 
ims  of  the  advertisement  Vriter.  Unless  each  depart- 
nt  is  performing  its  full  duty,  the  advertising  depart- 
itnt's  voice  will  soon  strike  falsely  upon  the  public  ear  and 
1(1  effectiveness  will  be  lost.  The  work  of  the  Atlanta 
ihipany  has  included  the  preparation  of  booklets  ai.d  ad- 
ytisements.  citing  large  and  successful  companies  already 
(liitral-station  customers.  Use  is  also  made  of  direct-by- 
il,il  circ'ilar  campaigns.  The  .Atlanta  company  has  a  list 
<||  10,000  names  divided  into  several  classes.  To  each  of 
titse  addresses  there  go  each  month  several  pieces  of  do- 
s|iptive  literature.  Some  of  the  material  is  prepared  by 
t|  advertising  departinent  itself,  in  order  to  obtain  local 
ijluence  and  character.  Some  is  purchased  from  pub- 
Ificrs,  and  the  manufacturers  of  appliances  furnish  another 
ctss  of  printed  matter  which  is  of  great  usefulness. 
I  Discussion 

jIt.  G.  K.  Dustin,  Columbia,  S.  C,  recommeiukd  the  use 
06  illuminated  billboards  for  central-station  advertising. 
^)wspaper  advertising,  he  added,  is  valuable,  although  il 
•sliuld  be  employed  on  the  modern  principle  of  its  coui- 
"'fcial  value  rather  than  as  a  fee  to  the  jiublishcr. 
j^Ir.  M.  H.  Hendec.  Augusta,  Ga.,  testified  that  many 
Pfchasers  of  appliances  had  cited  the  moving-picture  ad- 
vltising  shows  as  first  awakening  their  interest.  Mr 
Ihdee  thought  that  such  exhibitions  are  even  more  effec- 
lil^  than  newspaper  advertising. 

[[Ir.  T.  T.  McCiill,  .\tlanta,  Ga.,  also  discussed  tlie  use  of 
infertising  matter  and  motion-picture  films  furnished  l)y 
llj  electrical  manufacturers. 

|Ir.  W.  R.  Collier,  Atlanta.  Ga.,  testified  a.i;ainsl  tin 
pKtice  of  sending  out  advertising  matter  with  bills.  Manv 
cifomers  in  opening  such  envelopes  conclude  the  in- 
clures  to  be  only  advertising  literature  and  throw  the 
Wiile  in  the  waste-basket.  In  this  way  a  large  number  of 
b'll  have  been  destroyed  with  considerable  annoyance  to 
tnicompany  and  loss  of  the  discount  to  the  customer. 


Mr.  (;.  K.  IhUchins,  C'olumliis,  (^a.,  said  thai  in  one 
iusl-ince  he  had  received  only  a  dozen  inquiries  from 
TOO,ooo  pieces  of  advertising  matter  sent  out.  Such  adver- 
tising campaigns,  he  concluded,  are  of  no  value  unless  sales- 
men are  detailed  to  follow  them  up. 

Mr.  A.  L.  Lindsay,  Durham,  X.  C,  outlined  the  plans 
contemplated  for  the  Society  for  Electrical  Development. 

Mr.  R.  L.  Rand,  .\nniston.  Ala.,  favored  the  use  of  news- 
l)aper  and  moving-picture-show  advertisements.  He  coun- 
selled, however,  against  promiscuous  advertising,  declaring 
that  his  own  card  index,  which  lists  the  apparatus  in  use  by 
each  customer,  has  been  found  most  valuable  at  Anniston. 

Mr.  T.  \V.  Peters,  Columbus,  Ga.,  suggested  that  the 
manufacturers  might  well  do  less  advertising  in  the  popu- 
lar magazines  and  devote  more  to  local  campaigns.  Direct 
solicitation  from  salesmen,  he  concluded,  is  of  the  greatest 
importance. 

Mr.  W.  .\.  Belcher,  Cordele,  Ga.,  declared  that  newspaper 
advertising  gets  down  to  "the  human  touch."  In  one  case 
which  he  cited  the  local  central  station  was  confronted  with 
prospective  customers  using  twenty-two  languages.  Sales- 
men, however,  were  hired  who  could  speak  various  tongues, 
and  with  the  aid  of  a  card  index  much  desirable  business 
was  obtained. 

Lndustri.m.  Mo  I  (IK  Service 

"Whafis  a  Horse-power?"  was  the  title  of  a  paper  by 
Mr.  Albert  Milmow,  Alabama  Power  Company,  Birming- 
ham, Ala.,  in  which  the  author  recommended  departing 
from  strictly  technical  terms  i.i  closing  commercial  motor- 
service  contracts.  Since  the  characteristics  of  electric  drive 
are  so  different  from  those  of  the  older  forms  of  motive 
power,  attempts  to  compare  the  two  with  the  common  unit 
are  likely  to  lead  to  misapprehension  and  prejudice.  For 
this  reason,  the  definition  suggested  by  the  author  is  "a 
unit  for  the  measurement  of  manufactured  articles  pro- 
duced." 

In  comparing  the  cost  of  steam  plants  and  motors  all 
items  must  be  included.  Certain  cotton  mill  engineers  have 
cited  $30  to  $40  as  the  cost  per  hp  of  steam-engine  capacity, 
compared  with  $18  to  $30  per  hp  for  equivalent  motor  in- 
stallations. .Another  eminent  designer  placed  the  same 
figures  at  $33.90  for  electric  drive,  against  $79.04  for  steam 
drive.  In  approaching  the  customer  when  a  contract  is  to 
be  closed  care  must  be  taken  to  present  the  proposition  to 
him  in  its  simplest  possible  terms.  In  the  meantime,  if  it  is 
necessary  to  use  maximum  demands,  load-factors,  etc.,  for 
ecpiitable  rate  determinations,  such  terms  should  be  made 
plain  to  the  central-station's  clients.  It  is  the  salesman's 
duty  to  see  that  the  customer  is  contented,  that  he  under- 
stands his  rates  knows  he  is  getting  a  square  deal  and  can 
read  his  kilowatt-hour  consumption  and  use  it  as  an  index 
to  his  operating  conditions. 

The  paper  was  discussed  briefly  by  Messrs.  J.  S.  Bleecker. 
Columbus,  Ga.:  W.  R.  Collier,  Atlanta,  Ga. :  G.  K.  Ilutchins. 
Columbus,  Ga..  and  .X.  II.  Sikes.  Macon,  Ga. 
The  Hotel  Load 
Mr.  C.  A.  Collier,  Georgia  Railway  &  Power  Company, 
.Atlanta,  Ga..  followed  with  his  paper  on  "The  Hotel  Load." 
.After  pointing  oiu  the  desirability  of  this  class  of  business 
.•'.s  a  consumer  of  both  electricaC  energy  and  steam  heat, 
the  author  presented  tabulations  of  data  showing  the  instal- 
lations in  certain  .Atlanta  hotels,  together  with  curve  .sheets 
revealing  the  load  characteristics  of  their  lighting  and 
motor  service.  One  of  the  great  talking  points  for  the 
is!  k'te'd  plant  is  the  claim  that  if  engines  are  installed  steam 
beating  will  cost  nothing.  .As  a  matter  of  fact  in  the' 
Atlanta  district  not  more  than  30  per  cent  of  the  steam 
reeded  for  heating  is  available  as  exhaust,  and  of  the  total 
rpiantity  of  exhaust  steam  not  over  30  per  cent  can  be  used 
for  heating  during  the  heating  season. 

CoiTipared  with  exhaust-steam  heating,  the  use  of  low- 
pressure  boilers   in  one  case  was   found  to  effect  an  addi- 
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outlay  01  only  $750  per  year,  an  amount  oti'set  several 
by  the  saving  through  the  purchase  of  energy  from 
antral  station.  In  conclusion,  said  the  author,  the 
carefully  the  hotel  load  is  analyzed  the  more  attrac- 
t  will  appear  as  central-station  business.  The  coni- 
al  department  of  the  central  station  can  therefore  use 
forts  to  no  better  advantage  than  in  securing  hotels 
stoniers,  to  which  end  the  many  small  reasons  which 
miend  this  class  of  service  are  of  no  less  importance 
the  larger  ones. 

Discussion 

.  W.  I..  Southwell,  Macon,  Ga.,  described  the  electrical 
ment  of  the  Hotel  Dempsey,  Macon,  Ga..  where  the 
ntion  was  being  held.  The  Dempsey's  connected  load 
otors  aggregates  185  hp,  two  motor-generator  sets 
ying  the  elevator  direct-current  service.  The  building 
lited  by  25-watt  lamps  and  the  consumption  averages 
)  kw-hr.  per  month. 

.  E.  S.  Roberts,  Savannah,  Ga.,  reminded  his  audience 
they  must  not  overlook  the  cosmopolitan  and  resort 
cter  of  the  hotel  load  in  certain  Southern  cities.     In 

towns,  however,  the  hotels  are  largely  closed  during 
nnnier,  while  their  large  winter  load  makes  undesirable 
nable  business. 

.  M.  Webb  Offutt,  Birmingham,  Ala.,  cited  the  govern- 
report  on  a  150-kw-hr.  isolated  plant  at  Fortress  Mon- 
vhere  it  was  shown  that  the  cost  of  developing  energy 
(.32  cents  per  kw-hr. 

.  H.  C.  Adams,  Jacksonville.  Fla.,  told  of  the  condi- 
met  by  liis  company,  which  operates  sixty  small  plants 
:  principal  business  is  ice-making.  The  Florida  hotel 
n  is  short,  lasting  only  three  months  during  the  winter, 
he  hotel  managers  and  proprietors  can  be  convinced 
with  difficulty  that  a  comparatively  high  rate  is  just 
ich  short-season  service. 

ernating-current  elevator  electric  motors  are  now  ba- 
sed with  success,  declared  Mr.  \V.  R.  Collier,  .\tlanta. 

One   has   operated    in    .'\tlanta    during   the   past    tour 

and  makes  no  trouble  or  noise. 

.  M.  H.  Hendee.  .\ugusta,  Ga.,  questioned  whether  the 
under  which  the  two  large  tourists'  hotels  in  his  city 
jpplied  can  return  much  profit  to  the  company. 
.  E.  C.  Deal,  .\ugusta.  Ga..  added  that  he  would  also 

prefer  furnishing  service  to  year-round  hotels  at 
a  lower  rate  per  kilowatt-hour  than  short-.'season  serv- 

a  high  rate. 

.  M.  H,  Rourk,  Macon.  Cia..  manager  of  the  Hotel 
isey,  discussed  central-station  service  from  the  hotel- 
,  viewpoint,  recounting  his  experience  with  a  $50,000 
ed  plant  in  the  Hotel  He  Soto.  New  Orleans.     When  a 

occurred  there  the  central-station  throw-over  service 
d  of  the  greatest  value  tn  this  plant.  But  hotel 
iverywhere.  explained  Mr.  Rourk.  want  a  flat  monthly 
for    central-station    service,    and    he    declared    that    a 

amount  of  hotel  business  could  be  closed  if  the  ccn 
tations  were  willing  to  meet  these  conditions, 
commenting  on  Mr.  Rourk's  remarks.  Mr.  E.  H.  Ginn. 
ta,  Ga.,  inquired  whether  hotels  would  in  turn  be 
g  to  sell  their  service  to  guests  at  a  flat  rate.  Others 
;ook  part  in  the  discussion  were  Messrs.  C.  D.  Flani- 
Athens,  Ga.;  H.  L.  Wills,  .\tlanta,  Ga.,  and  T.  T. 
11.  Atlanta.  Ga. 

Controlled  Flat-R.^te  Systems 

.  A.  T.  Holbrook,  Excess  Indicator  Company,  Pitts- 
I,  Pa.,  closed  Friday  morning's  program  with  a  paper 
rhe  Sale  of  Energy  on  a  Flat  Rate  by  Means  of  a 
■nt-Limiting  Device."  .\inong  the  arguments  cited 
e  author  to  meet  objections  brought  up,  were:  (i) 
existence  of  thousands  of  small  customers  now  using 
■  gas  for  lighting,  but  who  cannot  be  obtained  as  cen- 
tation  customers  by  any  other  than  the  flat-rate 
3d.     (2)   Present  residence  customers  who  have  elec- 


tric irons  or  other  appliances  find  difficulty  in  changing  over 
from  a  meter  to  a  flat  rate,  so  that  the  effect  on  present 
meter  customers  need  not  be  considered.  (3^  The  inherent 
tendency  of  the  public  to  buy  service  on  the  American  plan 
causes  many  people  to  pay  25  to  50  per  cent  more  for  a  flat- 
rate  commodity  than  for  the  same  commodity  on  a  meas- 
ured service.  In  other  words,  "knowing  exactly  the  cost," 
is  an  even  larger  factor  than  the  economy  involved.  (4) 
Records  obtained  with  check  meters  show  that  the  rate  per 
kilowatt-hour  secured  under  flat-rate  systems,  at  I  cent  per 
month  per  watt  connected,  compares  favorably  with  exist- 
ing meter  rates. 

The  recent  campaign  in  .\tlanta,  Ga.,  resulted  in  1200 
contracts,  of  which  728  were  houses  actually  signed  up 
for  wiring.  Gas  arcs  to  the  number  of  332  were  also  re- 
placed. Other  campaigns  have  been  in  progress  in  the 
towns  of  the  Carolina  Power  &  Light  Company,  where  930 
new  customers  were  obtained  with  an  increased  income  of 
$14,784. 

Discussion 

Mr.  J.  H.  Bingham,  Tampa,  Fla.,  declared  that  flat-rate 
campaigns  open  virgin  fields  for  the  solicitor,  enabling 
classes  of  business  to  be  taken  on  which  were  hitherto  con- 
sidered unprofitable.  He  questioned,  however,  the  use  of  a 
force  of  outside  solicitors  and  suggested  that  the  various 
items  of  cost,  including  disconnections,  customers'  moving, 
etc..  be  included. 

Mr.  T.  W.  Peters,  Columbus,  Ga..  described  the  large  use 
of  prepayment  meters  in  his  ow^n  city,  where  they  are  de- 
signed to  secure  the  same  class  of  business  as  is  reached 
with  the  flat-rate  controller.  His  325  prepayment  meters 
average  9.5  cents  per  kw-hr.,  with  an  approximate  demand 
of  180  watts.  The  average  use  is  3.4  hours  per  day,  and 
the  meters  return  an  average  income  of  $21  per  year.  Loss 
of  collection,  he  declared,  is  also  smaller  than  that  with  the 
flat-rate  system.  The  cost  of  obtaining  a  prepayment  cus- 
tomer has  averaged  only  20  per  cent  of  the  yearly  revenue 

Mr.  M.  Webb  Offutt  recounted  the  experience  of  the 
Hartford  (Conn.)  company  in  adding  to  its  lines  flat-rate 
customers  who  hitherto  could  not  afford  metered  electric 
service.  Mr.  Offutt  also  brought  up  the  question  of  the 
attitude  of  public-service  commissions  toward  flat-rate 
propositions  as  constituting  special  rates  favoring  cer- 
tain classes  of  customers.  He  referred  to  the  use  of  "blue 
meters"  in  crediting  delinquent  customers  for  past  debts, 
and  for  certain  classes  of  business  he  further  suggested  the 
use  of  the  prepayment  meter  set  at  a  higher  rate,  but  with- 
out the  minimum  charge. 

Mr.  W.  A.  Belcher.  Cordele.  Ga.,  told  of  securing  201 
contracts  totaling  24.5  kw  with  a  revenue  of  $3,215.  The 
average  income  per  customer  was  $16  per  year  at  a  maxi- 
mum demand  of  131  watts. 

Mr.  H.  C.  ."Kdams,  Jacksonville.  Fla.,  pointed  out  that  un- 
less the  flat-rate  customer  "sticks"  his  contract  may  have 
been  secured  at  a  loss  to  the  company. 

Mr.  M.  H.  Hendee,  .Augusta.  Ga..  recounted  a  campaign 
m  which  three  solicitors  secured  1357  flat-rate  customers, 
netting  945  i)crmanent  flat-rate  users  after  145  had  quit  the 
service  and  135  others  had  changed  to  metered  service. 
The  monthly  revenue  obtained  was  $2,227.  and  incidentally 
801  house-wiring  contracts  were  closed.  Check  meters  in- 
stalled showed  an  average  earning  of  9  cents  per  kw-hr. 
(without  lamp  renewals),  compared  with  10.7  cents  per 
kw-hr.  under  the  regular  meter  rate  (with  lamp  replace- 
ments). 

Mr.  J.  S.  Bleecker.  Columbus,  Ga..  suggested  the  use  of 
an  inspection  service  to  take  the  place  of  controlled  circuits. 

Mr.  J.  H.  Robertson,  Greensboro.  N'.  C.  reported  earn- 
in.gs  of  8.5  cents  per  kw-hr.  as  shown  by  check  meters  iur 
stalled  in  connection  with  a  flat-rate  system  whose  charges 
ranged  from  I  cent  to  3  cents  per  connected  watt  per  month 
The  equivalent  meter  rate  was  l2'/2  cents  per  kw-hr. 

Mr.  T.   R.  Culley.  .AugtSta,  Ga..   reported  that  flat-rate 


August  30,  19 13 


ELECTRICAL     WORLD 


429 


collections  there  have  been  good  and  that  the  tlat-rate 
business  obtained  has  been  very  desirable.  Incidentally, 
bookkeeping  is  reduced  to  the  minimum. 

Mr.  G.  K.  Dustin,  Columbia,  S.  C,  urged  that  central- 
station  men  do  away  with  the  usual  uncertainty  of  cus- 
tomers' electric-light  outlays  by  advising  their  customers  to 
read  their  own  meters  and  to  control  their  consumption  to 
'fit  their  pocketbooks. 

In  conclusion,  Mr.  Holbrook,  the  author  of  the  paper, 
declared  that  no  objection  has  ever  been  raised  by  any 
commission  to  controlled  Hat-rate  systems  when  offered  as 
an  optional  rate.  If,  of  course,  a  local  ordinance  specifies 
the  rate,  it  is  necessary  to  have  a  new  ordinance  drawn  up. 
Hartford,  Conn.,  has  4000  controlled  flat-rate  customers  and 
5000  metered  customers,  the  income  per  kilowatt-hour  be- 
ing practically  identical,  averaging  6  to  4  cents.  The 
income  per  capita  at  Hartford,  said  Mr.  Holbrook.  is  $11 
per  year. 

Public  Policy  Session 

At  the  public-policy  session  of  Friday  evening  Mr.  John 
S.  Rleecker,  Columbus  Power  Company,  Columbus,  Ga., 
presented  a  paper  on  some  of  the  broader  aspects  of  public 
relations,  pointing  the  way  to  an  attitude  of  better  under- 
standing on  the  part  of  both  public-service  corporations  and 
public. 

Public-utility  monopolies,  he  said,  must  recognize  that 
they  are  public  utilities,  the  servants  not  the  masters;  they 
must  remember  that  they  are  monopolies  and  not  discrimi- 
nate; they  must  give  good  service;  they  must  not  expect 
unreasonably  high  returns ;  they  must  encourage  and  assist 
the  properly  selected  bodies  which  represent  that  average  in- 
dividual they  wish  to  reach ;  they  must  not  be  over-sensitive 
nor  overbearing;  they  must  be  frank,  fair  and  efficient, 
and  they  must  look  for  the  bright  side  of  that  dark  cloud. 
It  is  beginning  to  show.  They  can  help  turn  its  smiling 
countenance  to  the  light  by  telling  the  public  who  they  are, 
and  what  they  are  and  why. 

Following  Mr.  Bleecker,  Mr.  M.  Webb  Oflfutt  gave  a 
short  address,  taking  as  his  text  co-operation  between  cen- 
tral station,  manufacturer,  contractor  and  engineer.  He 
also  urged  getting  the  support  of  the  architect  in  the  wiring 
of  buildings  and  the  arrangement  of  illumination.  Central- 
station  companies,  he  declared,  should  be  close  together  in 
the  discussion  of  vital  questions  and  the  interchange  of 
policies.  One  great  value  of  the  State  association  has  been 
in  its  attention  to  matters  of  State  legislation,  matters  which 
demand  most  serious  consideration.  Not  only  is  the  cus- 
tomer entitled  to  a  reasonable  rate  for  his  service,  but  the 
company  as  well  should  be  allowed  a  reasonable  return  on 
its  investment. 

The  treatment  of  labor,  added  Mr.  Offutt,  is  one  of  the 
problems  before  the  central  station.  It  is  important  that 
the  central-station  manager  gain  the  co-operation  and  in- 
terest of  his  employees.  Profit-sharing  and  old-age  pen 
sions  are  two  steps  in  the  right  directon. 

Mr.  T.  H.  Burch,  Griscom-Russell  Company,  New  York, 
followed  with  a  brief  discussion  of  the  advantages  secured 
by  the  use  of  evaporators  in  connection  with  electrified  ice 
plants. 

Electric  Truck  Sales  to  Merchants 

"The  Sale  of  Electric  Trucks  to  Merchants  by  Central- 
Stations"  was  discussed  by  Mr.  H.  W.  Hillman.  Electric 
Vehicle  Company,  Long  Island  City.  N.  Y.,  in  a  paper  read 
in  his  absence  by  Mr.  O.  K.  Dustin,  Columbia.  S.  C.  The 
author  cited  the  experience  of  Hartford,  Conn..  Baltimore. 
Md.,  \'ancouver.  B.  C.  and  other  cities  in  the  sale  and 
promotion  of  electric  trucks.  He  insisted  that  any  com 
munity  should  support  one  electric  truck  for  each  looo  of 
its  population.  Mr.  Hillman  urged  that  centra!  stations  ex- 
tend to  the  local  merchants  the  necessary  leadership  to 
promote  electric  truck  sales,  overlooking  no  opportunity  to 
install  hatterv-propelled  vehicles  for  hotel-bus.  commercial- 


truck  and  other  purposes.  He  made  a  special  pomt  of  the 
reliability  and  prestige  added  to  the  sale  of  electric  trucks 
if  handled  by  the  local  electric-lighting  corporation,  whose 
reputation  is  already  well  established  in  the  community. 
In  conclusion,  the  author  presented  comparative  data  on  the 
cost  of  electric,  gasoline  and  animal-drawn  conveyances. 

Discussion 

Mr.  E.  D.  Craig.  Savannah,  Ga.,  opened  the  discussion 
by  pointing  out  that  manufacturers  of  electric  vehicles  limit 
their  agents  to  only  one  brand  of  car,  although  gasoline- 
car  agents  usually  handle  several  cars.  Until  the  time 
comes  when  one  line  will  keep  the  agent  busy,  Mr.  Craig 
recommended  that  the  manufacturers  remove  their  re- 
strictions and  allow  agents  to  handle  other  cars. 

Mr.  J.  S.  Bleecker,  Columbus,  Ga.,  reported  his  own  expe- 
rience with  an  electric  vehicle  on  consignment  and  criti- 
cized the  attitude  of  the  vehicle  manufacturers  as  being 
narrow. 

Mr.  M.  Webb  Oft'utt,  Birmingham,  Ala.,  testified  to  the 
thoroughly  satisfactory  experience  of  his  company  with  a 
2-ton  truck  in  operation  four  years  and  followed  by  the 
addition  of  other  cars.  He  pointed  out  the  advantages  of 
sales  offered  by  the  central  station,  but  also  called  atten- 
tion to  the  lack  of  faith  in  the  electric  vehicle  often  seen 
on  the  central  station's  part.  A  feature  of  the  electric- 
vehicle  load  is  the  aspect  of  cohtrolling  its  off-peak  char- 
acteristics. If  the  company  will  establish  a  storage  service 
it  can  hold  machines  until  after  10  p.  ni.,  then  plunging  in 
the  cars  for  charging  during  the  oft'-peak  hours. 

Mr.  W.  R.  Collier,  Atlanta,  Ga.,  declared  that  the  central 
station  should  go  no  further  than  to  work  up  interest  in 
electric  vehicles  and  to  pave  the  way  for  the  manufac- 
turer's salesman. 

Mr.  J.  T.  Hart.  Cleveland,  Ohio,  said  that  central  sta- 
tions lack  information  concerning  electric  trucks.  These 
cars  can  climb  hills  easily  and  have  ample  mileage  for  city 
haulage.  He  urged  that  the  central  station  itself  lead  off 
in  the  use  of  electric  trucks. 

Daily  Meter  Reading 

The  advantages  of  reading  meters  and  billing  continu- 
ously during  the  month  were  pointed  out  in  a  paper  by  Mr. 
F.  B.  Culley,  Augusta,  Ga.,  presented  at  the  Saturday  morn- 
ing session.  Under  the  older  once-a-month  plant  the  meter- 
men  were  employed  at  other  mechanical  work  during  full\ 
two-thirds  of  their  time,  while  during  the  reading  periods 
their  number  had  to  be  swelled  by  recruits  from  other  de- 
partments. With  the  daily-reading  schedule,  however,  the 
readers  are  employed  continuously  and  regularly,  and  read- 
ers and  meter-repair  men  each  have  their  definite  functions 
in  which  they  become  very  proficient  and  of  great  value 
to  the  company.  One  central  station  having  3043  meters 
scattered  over  12  square  miles  of  area  accomplishes  the  full 
reading  in  twenty  working  days  with  only  one  meter 
reader.  This  reader  is  not  at  all  rushed  and  has  opportunity 
to  make  various  investigations  when  necessary.  He  is  re- 
quired to  make  subtractions  before  leaving  each  meter  and 
is  thus  assured  that  his  work  is  correct.  If  there  is  a  dis- 
crepancy, the  reason  is  sought  at  once  while  still  on  the 
ground,  and  the  fullest  obtainable  data  are  handed  in  to 
the  accounting  department  at  the  beginning,  thus  avoiding 
delays.  The  effect  of  daily  readings  is  also  reflected  in  the 
even  loading  on  the  treasurer's  office  -and  cashier's  window. 

.'Kmong  those  taking  part  in  the  discussion  were  Messrs. 
A.  A.  Wilbur.  Columbus.  Ga. ;  W.  L.  Southwell.  Macon. 
Ga. ;  T.  E.  Bingham,  Tampa,  Fla. ;  E.  S.  Roberts,  Savannah, 
Ga.:  T.  H.  Robertson.  Greensboro,  N.  C. ;  R.  L.  Lindsay. 
Durham.  N.  C. ;  W.  R.  Collier,  Atlanta,  Ga. ;  E.  C.  Deal. 
.Augusta,  Ga;  T.  S.  Gleecker,  Columbus,  Ga.,  and  M.  H. 
Hendee,  Augusta.  Ga.  Of  this  number  five  reported  that 
they  are  already  using  the  daily-reading  scheme,  and  three 
of  the  others  are  considering  adopting  it. 
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Municipal  Ice-Electric  Plant  in  Oklahoma 

\lthougli  certain  large  cities  have  agitated  tiic  question 
nuinicipally  controlled  ice  factories,  the  little  town  of 
eatherford,  Okla..  with  a  population  of  21 16,  has  in- 
Iled  what  is  said  to  be  the  first  plant  of  the  kind  in  the 
intry.  This  installation  is  interesting  not  only  because 
i-athcrford  was  foremost  in  trying  out  the  ecnnnmies  of 
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mall  plant  but  because  of  the  possibilities  shown  here, 
jlsewhere,  for  utilizing  the  exhaust  steam  from  the  gen- 
ting  station. 

n  response  to  tiuestions  contained  in  a  letter  received 
iM  the  president  of  the  borough  of  Manhattan.  New 
'k  City,  the  commissioner  of  public  utilities  at  W'eather- 
1,  Mr.  Hugh  J.  Cooper,  made  the  following  statement: 
ie  practical  operation  of  our  plant  has  proved  that  the 
ary  of  connecting  an  ice  plant  with  a  power  plant  is  a 
rect  one." 

"he  strongest  opposition  which  was  maintained  against 
municipally  operated  ice  plant  was  that  the  city  would 
unable  to  obtain  economical  results  with  such  a  small 
ipment.     The   point   made   in   this   opposition,   said    Mr. 
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iper,  has  becii  answered  by  trial,  and  the  economy  which 
racterizes  the  operation  of  this  municipal  plant  now  at- 
■ts  the  loudest  part  of  the  praise  accorded  to  it. 
"he  phant  has  already  been  in  operation  three  months 
,  has  a  normal  output  of  10  tons  of  ice  a  day,  but  can 
duce  15  tons  by  crowding.  The  cost  of  manufacturing 
;o  cents  .3  ton,  and  consists  of  40  cents  for  labor  and  10 


cents  for  fuel.  The  price  delivered  to  the  consumers  lor 
amounts  less  than  looo  lb.  is  40  cents  per  100  lb. ;  1000  lb.  or 
more,  in  full  blocks  in  one  delivery,  30  cents.  Prices  on 
the  platform  for  300  lb.  or  less  are  40  cents  per  100  lb.; 
for  300  lb.  to  1000  lb.  in  full  blocks,  25  cents,  and  for  1000 
lb.  or  more,  20  cents.  In  car-load  lots  the  price  per  hun- 
dred is  15  cents  or  $3  per  ton  f.  o.  b.  from  the  plant's  rail- 
road siding,  .\ccording  to  the  data  obtained,  the  cost  of 
delivery  is  $2  per  ton. 

The  installation  cost  the  city  $11,000,  appropriation  for 
..  hich  was  obtained  by  utilizing  a  fund  which  was  origi- 
nally raised  by  the  city  for  the  erection  of  a  city  hall.  Mr. 
'  oopcr  decided,  however,  that  an  ice  plant  in  connection 
■■.  ith  the  generating  station  and  water-works  was  more 
li.idly  needed  than  a  city  hall,  which  wcjuld  probably  entail 
aiiditional  help  and  equal  expenses.  He  convinced  the  city 
of  its  need  and  the  ice  plant  was  erected. 

I'igurcs  quoted  in  the  preceding  paragraphs  are  quite  coni- 
' 'arable  with  the  rates  given  by  larger  plants.  The  equip- 
ment used  in  manufacturing  the  ice  is  the  absorption  type. 
md  was  furnished  and  installed  by  the  Carbondale  Machine 
I  ompany,  Carbondale,  Pa.  Exhaust  steam  from  the  gener- 
ating units  is  employed  to  evaporate  the  ammonia  solution 
and  compress  the  resulting  ammonia  tT.T;.    Water  for  cooling 
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the  ammonia  condensing  coils  is  obtained  from  the  city's 
pumping  station,  which  is  run  in  conjunction  with  the  gener- 
ating station  and  ice  plant.  .\s  this  water  is  not  contam- 
inated by  the  operation  of  cooling,  it  can  be  drained  back 
into  the  .storage  reservoirs  which  contain  the  city's  water 
supply,  so  that  there  is  practically  no  expense  connected 
with   use  of  cooling  water.     The  temperature  W   the  con- 

lensing  water  is  65  deg.  Fahr.,  and  the  e.xhaust  steam  pres- 
sure is  3  lb.  per  sq.  in.'  Pressure  is  maintained  by  a  reduc- 
ing valve  placed  between  the  exhaust  main  and  the  ice 
equipment. 

To  accommodate  the  additional  ice-making  apparatus,  in- 

hiding  the  freezing  tanks  and  cold-storage  rooms,  it  was 
necessary  to  build  an  extension  on  the  existing  generating 
station  about  27  ft.  wide  and  S7  f'-  long.  The  storage  room 
is  designed  to  hold  about  two  days'  supply  of  ice.  The  tank 
room  contains  140  300-lb.  freezing  cans,  which  are  cooled 
by  brine  circulation,  maintained  by  motor-driven  agitate t^ 
The  same  5-hp  Wagner  motor  also  drives  a  ccntrifuL;:il 
brine-circulating  pump.  The  ammonia  absorbers,  condens- 
ers, weak  liquor  coolers  and  rectifiers  are  installed  on  tlu 
roof  over  the  new  tank  house.  The  ammonia  generator  anil 
pump  are  located  in  the  engine  room,  and  in  this  way  take 
up  ver\'  little  space. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among-  Successful  Utilities 


Reduced  Monthly  Minimum  in  St.  Louis 

Beginning  Aug.  i,  the  Union  Electric  Liglit  &  Power 
Company  reduced  the  monthly  minimum  bill  for  resi- 
dence lighting  from  $1  to  50  cents.  Prior  to  the  estab- 
lishment of  the  present  residence  schedule,  the  monthly 
minimum  was  charged  at  the  rate  of  3  cents  per  month  per 
lamp  connected,  the  charge  in  no  case  being  less  than  $1. 
When  the  reduced  residence  schedule  went  into  effect  this 
monthly  minimum  was  reduced  to  $1  flat  for  all  residences. 
The  present  reduction  brings  the  monthly  niininnini  to  50 
cents. 


Prizes  for  Students'  Central-Station  Essays 
Early  in  the  school  year  the  Union  Light  &  Power  Com- 
pany, of  Franklin,  Mass.,  offered  to  the  graduating  class 
Oi  the  local  high  school  a  cash  prize  for  the  best  paper  on 
the  subject,  "The  \'alue  of  Electricity  for  Light  and  Motor 
Service,  and  the  Part  an  Electric-Light  Company  Should 
Play  in  the  Life  of  a  Thriving.  Progressive  Community." 
Many  interesting,  well-written  and  logically  thought-out 
papers,  reviewing  the  principal  central-station  arguments, 
were  received,  two  of  which  were  considered  worthy  of 
prizes.  The  company  was  well  pleased  with  the  result  and 
next  spring  will  repeat  the  offer  to  the  graduating  closs 
of   1914. 

Selling  Appliances  in  Combination 

By  selling  electrical  hduschold  appliances  in  groups  com- 
bined at  the  choice  of  the  purchaser,  the  Narragansett  I^lec- 
tric  Lighting  Company,  of  Providence,  R.  L,  has  done- 
much  to  stimulate  popular  interest  in  its  service.  The  fol- 
lowing energy-consuming  devices  are  sold  in  sets  of  three 
each  at  a  discount  of  335<;  per  cent  from  the  sum  of  the 
listed  prices  in  each  case:  Percolator,  $6.08;  teapot,  $6.4cS; 
toaster,  $3.23 ;  6-in.  stove,  $4.05 ;  egg  boiler,  $6.75  :  chafing 
dish,  three  sizes,  $4.05  to  $10.98;  flatiron,  $3.50.  By  this 
scheme  a  visitor  to  the  company's  showroom  can  secure,  for 
example,  a  flatiron,  a  percolator  and  an  electric  toaster  at  a 
net  cost  of  $8.54,  compared  with  an  individual  total  of 
$12.81.  The  plan  of  offering  prospective  users  of  heating 
devices  a  choice  of  such  wide  range  has  been  particularly 
successful  in  comparison  with  that  of  offering  low  prices 
temporarily  on  a  single  piece  of  apparatus. 


Contractors  Co-operate  in  Electrical  "Movie" 
Matinee 

.  With  the  co-operation  of  local  electrical  contractors,  an 
electrical  moving-picture  matinee  was  recently  given  by  the 
United  Electric  Light  &  Water  Company,  of  Greenwich. 
Conn.  The  local  theater  was  leased  for  the  afternoon  and 
the  affair  advertised  in  the  newspapers  and  by  the  distribu- 
tion of  complimentary  tickets.  To  add  interest  to  the  occa- 
sion it  was  announced  that  an  electric  toaster  would  be 
given  to  the  lady  holding  the  ticket  bearing  the  lucky  num- 
ber. A  number  of  excellent  motion-picture  reels  and  lan- 
tern slides  were  loaned  by  the  manufacturing  companies. 
.^S  the  performance  was  run  with  the  aid  of  the  local  elec- 


trical contractors  the  expense  was  comparatively  small. 
It  stimulated,  however,  a  great  deal  of  interest  in  electrical 
devices,  besides  creating  much  favorable  comment  from 
both  the  public  and  the  press.  The  performance  was  held 
under  the  direction  of  Mr.  G.  F.  .\twater,  superintendent, 
and  Mr.  E.  F.  Putnam,  conuuercial  manager  of  the  Green- 
wich company. 


Electric  Cookin^f  at  Hattiesburg  (Miss.)  Normal 
School 

The  Mississippi  State  Normal  School  at  ilattiesburg. 
Miss.,  is  now  equipped  with  complete  electric  cooking  ap- 
paratus for  instruction  in  domestic  science,  the  courses  in 
which  are  in  charge  of  Miss  D.  Campbell.  As  shown  in  the 
accompanying  illustration,  one  of  the  schoolrooms  is  pro- 


CLASS    IN    ELECTRIC   COOKINGj    HATTIESBURGj    MISS. 

vided  with  twenty  General  Electric  1500-watt,  three-circuit, 
8-in.  disk  stoves  installed  on  benches  ranged  along  the  two 
sides  of  the  room,  hi  the  center  there  is  also  a  full-sized 
electric  range  with  a  total  connected  load  of  6.3  kw,  which 
is  used  by  the  instructor  in  demonstrating  culinary  opera- 
tions to  the  class.  This  electric-cooking  equipment  has 
proved  such  a  success  at  the  Hattiesburg  school  that  it  is 
now  planned  to  double  the  installation,  adding  also  a  modern 
electric  range  of  the  latest  type.  Energy  fo/  the  operation 
of  these  electric-cooking  devices  is  furnislicd  l)y  the  Ilat- 
tiesburg Traction  Company. 


Electric  Truck  for  Long  Ice  Hauls 

In  a  Southern  citv  of  jo.ooo  inhabitants  the  local  com- 
bination ice-electric  company  has  made  successful  use  of  a 
3-ton  battery-driven  electric  truck  for  hauling  ice  to  outly- 
ing distribution  points,  from  which  the  horse-drawn  wagons 
deliver  it  to  cus.omcrs.  In  this  way  the  one  electric  truck 
has  replaced  four  single-horse  wagons,  with  a  great  savin.!; 
to  the  company.  The  truck  loaded  with  ice  is  sent  around 
fixed  circuits,  meeting  the  returning  delivery  wagons  and 
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replenishing  their  e.vhausted  stocks.  Trips  are  made  daily 
to  both  the  east  and  west  sides  of  the  city.  At  a  load  the 
truck  can  carry  fifteen  300-lb.  cakes  of  ice.  By  motor  de- 
livery of  the  ice  to  the  wagons  the  latter  are  saved  the  time 
and  labor  of  tlic  long  haul  back  to  the  plant  and  return.  A 
smaller  number  of  wagons  are  thus  enabled  to  get  through 
with  the  delivery  in  much  shorter  time,  while  the  working 
conditions  of  both  animals  and  deliverymen  are  improved. 


Roller  Skates  for  Storeroom  Employees 

Employees  in  the  storerootrs  of  central  stations  where 
the  distances  traversed  are  relatively  large  might  find  their 
work  facilitated  by  the  aid  of  roller  skates,  a  novel  de- 
parture which  is  actually  in  use  with  considerable  success 
by  the  Union  Street  Railway  Company,  of  New  Bedford, 
Mass.  This  company's  storeroom  attendants  are  fitted  with 
skates  to  accelerate  their  movements,   and  thev   thus   save 


USE   OF   ROLLER    SKATES   BY    ATTENDANTS    IN    STOREROOM 

considerable  time  in  getting  at  stock.  When  one  of  the 
men  receives  a  request  for  material  at  the  delivery  window 
he  skates  back  to  the  section  of  the  storeroom  containing 
the  required  article  and  promptly  returns  with  it  to  the 
delivery  window.  The  use  of  the  skates  does  not  hamper 
the  storeroom  employees  in  mounting  ladders  for  the  pur- 
pose of  reaching  elevated  bins  in  which  material  may  be 
stored,  as  experience  has  shown  that  they  are  able  to  mount 
ladders  to  reach  such  places  without  removing  their  skates. 


Overtime  Electric  Drive  for  the  Laggard  Department 

Motor-service  salesmen  often  enlarge  on  the  well-known 
point  in  favor  of  central-station  drive  to  the  effect  that 
when  power  is  not  needed  a  switch  can  be  thrown  and  all 
expense  stops.  While  this  is  good  argument,  commented 
Mr.  Albert  Milmow,  of  the  Alabama  Power  Company, 
Birmingham,  Ala.,  in  a  paper  before  the  convention  of  the 
Southeastern  Section,  N.  E.  L.  A.,  at  Macon,  Ga..  .'\ug.  15, 
he  insisted  that  it  is  really  of  much  greater  importance  to 
emphasize  the  fact  that  electric  power  is  not  intended  to 
stop  with  but  to  run  with,  and  if  some  department  runs 


ahead  it  clearly  is  much  more  desirable  that  the  others 
which  are  laggmg  should  be  operated  overtime  than  that  the 
advanced  department  should  be  curtailed.  This  view,  he  has 
found,  always  carries  weight  with  a  business  man.  The  lat- 
ter will  probably  say,  "Oh,  well,  I  run  my  engine  over- 
time," and  so  he  probably  does,  but  if  he  does,  it  is  not 
until  the  discrepancies  between  his  departments  are  so  great 
that  loss  has  resulted.  In  a  long  experience  with  a  large 
number  of  electrically  driven  cotton  mills,  the  writer  said 
he  did  not  recall  a  single  case  where  power  is  not  run  for 
extra  time,  although  only  a  very  small  fraction  of  the  total 
rating  may  be  required,  an  amount  usually  altogether  too 
small  to  warrant  the  running  of  a  large  steam  plant. 


The  Hotel  as  a  Central-Station  Customer 

F'robably  no  other  type  of  customer  offers  the  central 
station  so  large  a  revenue  from  the  sale  of  energy  or  affords 
so  advantageous  a  subject  for  advertising  central-station 
service  as  the  hotel,  declared  Mr.  C.  A.  Collier,  of  the 
Ccorgia  Railway  &  Power  Company,  Atlanta,  Ga.,  in  a 
jiaper  presented  before  the  recent  Southeastern  convention 
at   Macon,  Ga.     To  other  prospective  customers  the   fact 
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that  the  hotel — usually  the  newest  and  largest  building  m 
the  community,  requiring  the  most  reliable  service  at  an 
economical  figure — has  decided  upon  the  purchase  of  elec- 
tric service,  instead  of  manufacturing  it,  carries  more 
weight  than  an  all-day  selling  talk. 

Again,  looking  at  the  hotel  only  as  a  consumer  of  energy, 
it  is  found  that  verv  few  types  of  commercial  business 
(some  industrial  plants  excepted)  consume  as  much  energy 
per  kilowatt  connected  as  does  the  modern  hotel.  Eor  in- 
stance, the  combined  average  load-factor  of  two  of  the 
hotels  mentioned  herein  is  approximately  20  per  cent, 
whereas  the  load-factors  of  other  types  of  business  are  only 
as  follows:  Office  buildings,  7  to  13  per  cent;  department 
stores,  8  to  10  per  cent;  newspaper  publishers.  8  to  14  per 
cent.  In  other  words,  the  ability  of  a  hotel  to  use  energ>-  is 
almost  double  that  of  any  other  large  commercial  con- 
sumer. 

Another  factor  certainly  to  be  considered  in  connection 
with  this  comparison  is  the  relatively  small  peak  of  the 
hotel  load,  and  the  absence,  in  comparison  with  other  types 
of  business,  of  the  large  "valleys."  representing  the  hours 
of  the  day  when  little  or  no  energy  is  used.  In  fact,  the 
hotel,  during  every  houf  of  the  day,  is  a  considerable  user 
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of  electricity,  as  shown  by  the  accompanying  curve. 
Especially  is  this  true  if  the  hostelry  operates  a  machine 
for  refrigeration  and  ice  making,  as  the  ice  making  is 
largely  done  during  the  night  hours.  The  fluctuation  due 
to  the  change  in  seasons  is  also  less  than  for  almost  any 
other  type  of  business. 

There  is  nothing  more  important   than   reliable  service 
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FIG.    2 HOURLY    ELECTRIC.\L    LOAD    FOR     JULY 

in  order  to  obtain  and  hold  the  hotel  as  a  customer.  Tu 
supply  such  service  from  an  isolated  plant  means  the  instal- 
lation of  at  least  duplicate,  and  quite  often  triplicate,  gen- 
erating units  at  a  very  high  initial  cost.  Such  a  plant  must 
be  kept  in  prime  condition  and  guarded  from  shut-downs 
due  to  labor  troubles  and  non-delivery  of  coal. 

In  Table  I  there  are  given  detailed  data  for  four  typi- 
cal hostelries,  representing  as  many  characteristic  types  of 
hotel  service.     Hotel  "A"  is  a  modern  large  building,  thor- 

TABLE    I ELECTRICAL    AND    STEAM-HEATING    DATA    FOR    FOUR 

HOTELS 


Lighting  load  in  SO-watt  equiva- 
lents  

Connected  motor  load  in  hp 

Heating  load,  sq.  ft.  of  radiation. 

Annual      lighting      consumption. 

kw-hr 

Annual  motor  consumption,  kw- 


3,200! 

150 

16.000: 


307,000 
153,000 


2.600 

12? 

1 .200I 

334,000 
177,0001 


12,000 


18,500 
83,000 
80. COO 


Building  heating,  lb.    steam 

nually Ifi,400.000|4,800.000jl  ,565 

Kw-hr.  per  50-watt  lighting  equiv-  I 

alent  per  vear         961              1281 

Kw-hr.  per  hp  per  year 1,020           1.383 

Lb.  condensation  per  sq.  ft.  radia-  I 

tion  per  season 400 

Load-factor  of  lighting,  per  cent.  .  22                 2Qi 

Load-factor  of  motors,  per  cent.  16                21 


oughly  equipped  with  motors  throughout,  but  having  no  ice 
machirte.  Hotel  "B"  has  the  same  general  characteristics 
as  "A,"  with  the  addition  of  a  lo-ton  ice  machine.  Hotel 
"C"  is  a  small  hostelry,  with  no  motors  other  than  one  ele- 
vator. Hotel  "D"  is  equipped  with  individnal-nintor  drive 
and  is  the  most  modern  of  the  group. 


TABLE  II ENERGY  CONSUMPTION  FOR  FOUR  HOTELS 

Maximum, 
Kw-hr. 

Minimum. 
Kw-hr. 

Patio  of  Maxi- 
mum   to    Mini- 
mum, per  Cent 

Hotel  "A" 

Hotel  "B" 

Hotel  "€■• 

45,000 
51,300 
2,840 

27,700 

36.200 

1,240 

60.5 
71  .0 
43 

For  the  sake  of  comparison,  the  minimum  and  maximum 
monthly  consumptions  for  Hotels  "A,"  "B"  and  "C"  are 
also  tabulated,  in  Table  H. 

Here  is  shown  conclusively  the  advantage  to  the  central 
station  of  the  ice  machine  in  increasing  the  commercial 
load. 

The    Exhaust    Steam-Heating    Fallacy 

The  greatest  talking  point  of  the  advocate  of  the  isolated 
plant  is  the  claim  that  if  engines  are  installed,  the  steam 


heating  will  cost  nothing.  There  is  probably  no  greater 
error  generally  made,  or  one  which,  for  the  lack  of  specific 
information,  goes  so  often  unquestioned. 

As  a  matter  of  fact,  not  over  30  per  cent  of  the  steam 
necessary  for  building  heating  in  the  vicinity  of  Atlanta  is 
available  as  exhaust  steam,  and  of  the  available  100  per 
cent  of  exhaust  steam  not  over  30  per  cent  can  actually  be 
used  for  heating  during  the  heating  season. 

As  an  illustration.  Hotel  "A"  has  installed  16,000  sq.  ft. 
of  radiation.  This  radiation  condenses  during  the  heating 
season  approximately  5,600,000  lb.  of  steam,  of  which  over 
60  per  cent  is  condensed  during  the  months  of  January  and 
February,  leaving  only  2,240,000  lb.  of  steam  to  be  con- 
densed in  November,  December,  March  and  April. 

The  kilowatt-hour  consumption  during  the  four  months 
November,  December.  March  and  April  was  169,000. 
Taking  the  N.  E.  L.  A.  figure,  60  lb.  of  steam  per  kw-hr., 
the  exhaust  steam  available  during  the  above-mentioned 
four  months  is  10,140,000  lb.,  or  practically  five  times  the 
steam-heating  demand.  Despite  even  this  large  excess, 
actual  running  tests  show  that  the  steam-heating  demand  in 
the  early  morning  hours  is  so  great  that  it  exceeds  the  out- 
put of  exhaust  steam  available,  resulting  in  live  steam  hav- 
ing to  be  supplied  to  the  heating  system. 

In  connection  with  the  using  of  exhaust  steam  for  heat- 
ing, it  must  be  remembered  that  there  are  few  systems  in- 
deed that  show  no  back  pressure.  This  back  pressure  di- 
rectly affects  the  operation  and  economy  of  the  engine, 
owing  to  the  fact  that  not  only  is  the  horse-power  of  the 
engine  reduced  but  the  steam  consumption  per  kilowatt- 
hour  output  due  to  cylinder  condensation  is  greatly  in- 
creased. Therefore,  the  net  results  shows  very  little  gain  in 
the  direction  of  economy.  In  fact.  Hotel  "A"  can  be 
heated  from  low-pressure  boilers  at  a  total  over-all  cost  of 
$2,500  per  annum.  This  $2,500  per  annum  would  be  re- 
duced to  a  maximum  of  only  30  per  cent  of  $2,500,  or  $750, 
by  the  use  of  exhaust  steam  from  the  engines.  This  $750 
is  offset  several  times  by  the  saving  in  the  purchase  of 
energy  from  the  central  station. 

The  question  also  arises  as  to  the  supply  of  steam  for 
hot  water,  cooking,  etc.  In  Hotels  "A,"  "B"  and  "D"  this 
is  handled  by  boilers  of  approximately  50  hp,  two  in  each 
hotel,  the  only  labor  required  being  negro  firemen  at  wages 
somewhat  lower  than  if  an  isolated  plant  were  operated. 
Except  in  the  morning  and  at  mealtimes  there  is  no  heavy 
demand  for  heating  and  cooking,  so  the  necessity  of  close 
attention  or  heavy  firing  is  avoided. 

Assuming  that  individual  plants  of  the  proper  size,  type, 
etc.,  were  installed  to  supply  these  hotel  buildings,  and  credit- 
ing each  plant  with  one  engineer  and  two  firemen,  and  the  ad- 
ditional coal,  etc.,  directly  chargeable  to  steam  heating,  the 
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cost  of  manufacture  per  unit  of  energy  will  be  very  close 
to  4  cents  per  kw-hr.,  including  all  charges.  The  remain- 
ing credit  for  exhaust  steam  for  heating  being  very  small, 
it  will  hardly  affect  the  cost  per  kilowatt-hour  at  all.  The 
above  figure  will,  of  course,  vary  somewhat  with  the  cost 
of  fuel,  labor,  etc.,  but,  generally  speaking,  it  is  about  cor- 
rect. 
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Appealing  to  the  Customer  Through  the  Monthly  Bill 

I  he  I  ;rccnfald  (,.M;iss.)  Klcctric  Light  &  I'uwlt  Cum- 
pany  makes  effective  use  of  the  back  of  each  customer's 
monthly  bill  in  the  line  of  publicity  regarding  rates  and 
service  matters,  the  management  holding  that  as  the  bill  is 
always  scrutinized  with  much  more  interest  than  loose  pub- 
licity matter  and  is  in  many  cases  retained  for  long  periods 
as  a  receipt,  it  offers  one  of  the  most  direct  channels  of  appeal 
to  the  user  of  electric  service.  The  monthly  bills  are  ren- 
dered on  forms  4-)4  in.  by  10^  in.  in  dimensions,  and  on 
the  reverse  side  of  each  lighting  bill  are  printed  the  rates 
for  incandescent  service,  an  explanation  of  the  footing  of 
the  consumption  charge  and  the  service  charge,  the  ad- 
vantages of  electric  signs  and  a  list  of  "Facts  and  Sugges- 
tions" outlining  the  company's  policy  regarding  the  loan  of 
electric  irons  on  fifteen  days'  free  trial,  interest  on  the  con- 
sumer's deposit,  free  renewals,  where  to  obtain  instruction 
in  meter  reading  and  the  benefits  of  reading  lamps  and 
other  domestic  appliances.  The  company  points  out  that 
its  service  charge  is  very  low,  being  41  cents  per  month  to 
all  customers  whose  bills  are  less  than  $1.50  per  month, 
and  states  that  its  purpose  is  to  pay  the  interest,  depreciation 
and  maintenance  charges  on  the  investment  necessary  to 
serve  the  consumer.  The  reverse  side  of  each  bill  for 
motor  service  bears  the  regular  schedule  of  rates  and  a 
number  of  suggestions  emphasizing  the  independence  of  the 
electric  drive,  the  care  of  motors,  selection  of  proper  motor 
sizes,  desirability  of  keeping  duplicate  bearings  in  hand 
and  the  saving  in  floor  space  by  the  use  of  electricity. 


Cost  of  Periodic  Testing  of  Electric  Meters 

Periodic  testing  of  electric  meters  does  not  necessarily 
insure  a  large  increase  in  revenue  due  to  the  correction  of 
slow  meters,  but  the  company  adopting  the  practice  gains 
the  confidence  of  the  public  to  which  it  is  supplying  service, 
as  well  as  that  of  the  public  utility  commissions.  Especially 
is  this  true  when  the  tests  are  conducted  at  frequent  inter- 
vals. Mr.  Weare  Parsons,  of  the  Springfield  (Ohio)  Light. 
Heat  &  Power  Company,  i^ad  a  paper  at  the  recent  Ohio 
Electric  Light  Association  convention,  discussing  the  report 
of  the  meter  committee  of  that  association,  in  which  he 
gave  some  interesting  figures  on  the  cost  of  periodic  meter 
testing  as  compiled  by  the  company  which  he  represents. 

Although  periodic  tests  of  meters  have  been  carried  on 
by  this  company  for  three  years,  the  data  compiled  repre- 
sented the  average  cost  of  conducting  such  experiments 
during  the  fiscal  year  ended  Sept.  30,  191 2.  During  that 
time  2623  meters  were  tested.  This  figure  represents  71  per 
cent  of  the  total  number  installed  at  the  close  of  the  year, 
or  92  per  cent  of  those  installed  at  the  beginning  of  the 
year.  The  cost  of  testing  amounted  to  $758.31,  or  29  cents 
per  meter.  At  this  rate  it  would  have  cost  $1,100  to  test 
all  of  the  meters,  as  there  were  3829  installed.  Of  those 
tested  67  per  cent  were  correct  (between  98  and  102  per 
cent  accuracy),  16  per  cent  were  fast,  and  17  per  cent 
were  slow.  The  average  percentage  of  accuracy  of  the 
slow  meters  was  93.  which  means  that  17  per  cent  lacked 
7  per  cent  of  being  correct  in  registration.  From  this  figure 
it  was  computed  that  the  inaccuracy  meant  a  loss  of  $3,000 
to  the  comjiany  from  all  of  its  meters.  The  correction  of 
fast  meters  meant  a  saving  of  $2,500  to  the  consumers,  or 
a  corresponding  loss  to  the  company.  Lumping  the  co.st  of 
the  test  with  the  saving  and  loss  in  revenue  due  to  the 
correction  of  the  meters,  it  can  be  seen  that  the  actual  cost 
of  testing  was  $610.  or  16  cents  per  meter,  .\fter  a  careful 
investigation  of  the  results  shown  by  the  compilation  it 
was  decided  that  a  definite  amount  of  time  should  elapse  be- 
tween tests.  The  oftener  meter  tests  are  conducted  tlie 
more  expensive  it  is. 

A  company  that  has  done  little  or  no  testing  will  be  able 
to  pay  the  expenses  of  testing  from  the  saving  due  to  the 


correction  of  slow  meters,  as  it  has  been  found  that  meters, 
in  general,  register  in  favor  of  the  consumer.  Periodic 
testing  reduces  the  number  of  complaints  and  does  not  cost 
nearly  as  nnich  per  test  as  do  the  individual  tests.  Sucb 
practice  also  prevents  electric  service  companies  from  be- 
coming outlawed  where  fast  meters  are  found. 

Periodic  testing  often  discloses  peculiar  conditions  which 
might  not  be  found  in  any  other  way.  F'ollowing  are  some 
of  the  instances  which  were  encountered  on  a  periodic  test- 
ing trip.  lumpers  on  meters  in  a  grocery  store  were  re- 
moved during  regular  reading  periods;  one  shunt-instru- 
ment coil  burned  out  on  a  polyphase  meter,  the  instrument 
recording  only  one-half  the  load;  one  shunt  transformer 
burned  out  on  primary  installation,  the  meter  recording 
only  one-half  the  load;  meter  connected  across  iro-volt  cir 
cuit  when  it  should  have  been  measuring  220  volts  on  tl!' 
elevator  circuit,  meter  recording  only  one-half;  jumpcr:< 
concealed  in  wall,  meter  recording  only  when  plugs  were 
screwed  up ;  meters  found  in  different  degrees  of  accuracy 
on  account  of  damaged  jewels,  etc. 

The  Public  Service  Commission  of  Ohio  complimented 
the  Springfield  Light,  Heat  &  Power  Company  on  the 
.iccuracy  of  its  meters  after  one  investigation. 


A  Portable  Central-Station  Exhibit  Booth 

In  the  accompanying  illustration  is  shown  the  portable 
"knock-down"  exhibition  booth  used  by  the  New  Orleans 
Railway  &  Light  Company  at  various  expositions  and  fairs 
where  the  company  is  represented.  The  entire  structure  is 
built  of  light  w-ood  with  temporary  fastenings  so  that  the 
whole  can  be  dismantled  and  transferred  piece  by  piece  to 
the  next  exhibition  point.  .Massive  beams  of  wood  which 
overhang  the  cornice  lend  an  attractive  pergola  effect  to  the 
booth.  The  four  corners  are  marked  by  large  frosted  balls 
inclosing  tungsten  lamps,  and  the  gold-lettered  signs  on  the 


KNOCK-DOWN    CENTRAL-ST.MION    EXHIItlT    BOOTH 

white  walls  are  illuminated  by  linolitc  fixtures  extending 
the  length  of  Uie  four  sides.  Inside,  the  booth  is  attractive' 
fitted  up.  outlets  being  provided  for  attaching  electric  iron- 
heaters,  stoves,  fans  and  other  devices  which  make  up  the 
exhibition  of  the  company's  commercial  department.  Mr. 
W.  I".  Clement  is  contract  agent  for  the  New  Orleans  Rail- 
way &  I.i.ght  Company.    '' 
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Illumination  and  Wiring 

Support  for  Outlet  Box  During  Construction 

Considerable  inconvenience  is  frequently  experienced  by 
electrical  contractors  from  outlet  boxes  being  accidentally 
knocked  out  of  place  during  building  construction.  L.  K. 
Comstock  &  Company,  electrical  contractors  in  Chicago, 
have  reduced  this  trouble  considerably  by  use  of  a  very 
simple  "made-nn-the-spot"  device.     The  device  consists  of 


Wooden  Plug  EUclrical   World 

SL'l'I'OKT    FOR   OUTLET    l!0-\    DL'RlNi;   CONSTRUCTION 

a  brace  which  can  be  secured  to  the  floor,  wall  or  ceiling  as 
desired  and  also  to  the  outlet  box.  The  brace  is  made  out 
of  a  rectangular  wrought-iron  bar  bent  into  the  shape 
shown  on  the  left  of  the  illustration  and  secured  to  the  out- 
let box  by  a  clamp.  Very  little  time  is  required  to  bend 
the  braces  into  the  desired  shape  if  a  form  is  used,  and  be- 
ing simple  to  install,  the  device  soon  pays  for  itself  as  it 
can  he  used  over  and  over  again  in  different  buildings. 


A  Horse  Down  a  30-in.  Manhole 

-An  extraordinary  manhole  accident  occurred  at  Roch- 
ester, N.  Y.,  recently,  when  a  horse  hitched  to  a  heavy 
truck  caught  his  shoe  in  a  manhole  lid,  pulling  the  covei 
up  as  he  lifted  his  forefoot.  His  hind  legs  then  sank 
through  the  opening,  only  30  in.  in  diameter,  and  after 
many  kicks  and  struggles  the  animal  freed  himself  from 
his  harness  and  gradually  slipped  into  the  opening  until 
head  and  forefeet  had  completely  disappeared  below  thf 
surface  of  the  street.  A  derrick  was  summoned,  and  after 
much  difficulty  the  horse  was  hauled  out  by  ropes  loopei! 
around  his  neck  and  front  feet.  With  the  exception  of  a 
few  scratches  the  animal  apparently  suffered  little  from  his 
close  contact  with  a  number  of  2300-volt  cables  in  the 
nmnhole. 


Steel-Taped  Cable  for  Series  Circuits 

.\  development  of  the  past  eighteen  months  of  nuich  nn- 
portance  in  street  lighting  has  been  the  rapidly  increasing 
use  of  single-conductor  lead-covered  and  steel-taped  cable 
for  series  street-lighting  circuits.  Early  in  1912  the  amount 
of  such  cable  in  use  was  probably  not  over  a  few  thousand 
feet.  The  reactance  caused  by  the  steel-taped  covering 
over  a  single  conductor  was  feared  by  many  engineers,  and 
it  was  thought  by  many  that  its  reactance  would  be  prohib- 
itive for  single-conductor  cables.  A  few  tests  on  short 
working  circuits  and  at  the  factory,  however,  demonstrated 
that  these  fears  were  without  foundation,  and  since  that 
time  many  thousands  of  feet  of  such  cable  have  been  in- 
stalled. Probably  the  largest  quantity  has  been  connected 
with  street  lighting  in  Chicago,  where  a  large  amount  of 
this  cable  has  been  installed  in  residence  districts  for  sup- 
plying energy  to  80-cp  series  tungsten  lamps  spaced  one  to 
every  75  ft.  of  street  on  remodeled  gas  lamp-posts.  It  is 
also  being  used  on  a  number  of  residence  streets  at  Cham- 
.paign,  111. 

The  importance  of  this  development  in  underground  con- 


struction lies  in  the  greatly  reduced  cost  of  running  sub- 
stantial series  street-lighting  circuits  underground  by  this 
means  as  compared  to  lead-covered  cable  in  any  kind  of 
conduit  buried  in  concrete.  This  makes  possible  under- 
ground construction  in  many  districts  where  before  it 
would  have  been  prohibitive  in  cost.  In  residence  districts 
this  cable  is  simply  buried  about  i  ft.  under  the  surface  of 
the  ground  in  the  parkway  where  digging  is  easy.  Under 
narrow  street  intersections  and  sidewalks  in  clay  it  is  easy 
to  bury  this  cable  through  a  hole  previously  drilled  with  an 
auger  so  that  there  is  very  little  disturbance  of  pavements 
or  sidewalks.  This,  of  course,  keeps  construction  costs  low. 
.Another  type  of  construction  where  this  cable  is  used  to 
advantage  is  that  on  Dearborn  Street,  in  the  heart  of  Chi- 
cago, where  series  flame-arc  lamps  are  placed  on  special 
brackets  at  the  top  of  each  street  railway  pole.  Conduit 
construction  would  have  been  extremely  expensive  on  a 
downtown  street  like  this.  Exposed  lead-covered  cables 
hung  in  basement  space  under  the  sidewalks  are  liable  to 
damage,  as  previous  experiments  with  smaller  construction 
in  street-lighting  work  in  Chicago  has  shown.  In  the  re- 
cent Dearborn  Street  work  single-conductor  steel-taped 
cable  was  used,  and  this  was  run  in  the  basement  space 
under  the  sidewalk,  with  the  assiirance  that  the  steel  tape 
would  afford  mechanical  protection  against  disturbance. 


Ornamental  Tungsten  Lighting  at  Tampa,  Fla. 

The  first  cost  of  installing  the  present  200  ornamental 
tungsten  lighting  standards  on  Franklin  Street,  Tampa 
Fla.,  was  defrayed  by  the  abutting  property  owners,  who 
paid  for  the  improvement  on  the  basis  of  $1.12  per  front 
foot.  Extra  posts  for  the  street  intersections  were  pro- 
vided out  of  the  city  funds.  For  the  first  twelve  months 
the  abutting  merchants  also  met  the  cost  of  operation  of 
the  lighting  system,  the  agreement  being  that  after  the  first 
year  the  city  should  take  over  the  maintenance  of  the  posts. 

Each    standard    carries    four    6o-watt    and   one    loo-watt 


ORNAMENTAL    TUNIiSTEN     LICIITING    AT    TAMl'A,    FLA. 

tungsten  lamp.  TIk'  installation  is  lighted  from  dusk  to 
midnight,  after  which  the  regular  city  magnetite-arc  lamps 
(also  shown  in  the  accompanying  picture)  are  .switched  on. 
Under  its  five-year  contract  with  the  city,  the  Tampa  Elec- 
tric Company  furnishes  the  service  at  an  equivalent  re- 
turn of  8.25  cents  per  kw-hr.  The  cost  of  installing  the 
present  equipment  was  $6,200,  each  of  the  bare  posts 
having  cost  $30.  In  addition  to  the  seven  city  blocks 
already  thus  equipped,  six  more  squares  are  now  to  be 
similarly  lighted  with  ornamental  standards.  Mr.  G.  II. 
Wygant  is  conunercial  agent  for  the  Tampa  company. 


436 


ELECTRICAL     WORLD 


Vol.  62,  No.  9 


Electrolysis  in  Sockets  and  Electrical  Fixtures 

The  suggestion  th;it  clcctrol\sis  due  to  tlie  use  of  dissim- 
ilar metals  in  lamp  sockets  and  other  electrical  fittings  is 
a  cause  of  the  destruction  and  breaking  of  such  parts  is 
made  by  Mr.  A.  H.  Kennedy,  secretary  and  manager  of 
the  electric  company  at  Rockport,  Ind.  Mr.  Kennedy  writes 
as  follows : 

"We  have  had  more  or  less  trouble  with  fixtures  exposed 
to  the  weather,  such  as  primary  fuse-plug  switches  for 
transformers,  sockets  and  rosettes  for  porch  lamps,  street- 
lamp  sockets,  etc.  I  have  come  to  believe  that  this  trouble 
arises  from  electrolysis.  Usually  such  fixtures  are  made 
of  two  or  more  metals  through  which  the  current  is  con- 
ducted, the  contacts  being  more  or  less  perfect.  Take,  for 
example,  the  common  series  film  cut-out  socket  now  gen- 
erally used  with  the  series  tungsten  lamp.  The  binding 
posts  are  brass,  the  screws  are  iron,  the  two  terminals  of 
the  socket  which  hold  the  film  are  brass,  the  two  spring 
terminals  of  the  circuit  are  copper,  the  socket  is  copper 
and  the  lamp  base  is  brass.  This  means  that  the  current 
has  to  change  from  brass  to  copper  six  times  in  passing 
through  one  lamp  socket.  We  have  also  found  that  the 
brass  parts  of  switches  and  other  such  fixtures  exposed  to 
the  weather  get  brittle  and  go  to  pieces,  which  we  now 
believe  is  also  largely  caused  by  electrolysis.  This  trouble 
could  be  completely  prevented  by  making  all  such  parts  out 
of  copper,  but  such  sockets  as  that  now  before  the  writer 
seem  to  have  been  contrived  actually  to  encourage  electro- 
Ivtic  action." 


Recent  Telephone  Patents 

Intercommunicating  System 

In  the  combined  intercommunicating  and  exchange  sys- 
tem which  is  now  in  quite  general  use  there  is  no  means  of 
knowing  for  what  station  incoming  calls  from  the  exchange 
are  intended.  It  is  therefore  necessary  that  such  calls  be 
transferred  from  the  answering  to  the  desired  station  and 
provision  must  be  made  to  prevent  the  central  office  from 
interrupting  connections  during  this  transfer  period.  In 
systems  of  this  type  each  station  has  a  bank  of  keys  so  that 
it  may  be  connected  to  any  circuit.  When  a  transfer  is  to 
be  made,  the  answering  station  must  not  only  hold  the 
trunk  from  exchange,  but  it  must  in  addition  be  free  to  call 
and  converse  with  the  desired  station.  The  improvement 
described  in  a  patent  issued  to  Mr.  L.  D.  Barrows,  of  New 
York  City,  and  assigned  to  the  American  Telephone  & 
Telegraph  Company  lies  in  this  transfer  feature,  the  hold- 
ing of  the  trunk  being  accomplished  by  a  relay.  This  relay 
is  operated  in  response  to  the  momentary  depression  of  a 
holding  key,  after  which  actuation  it  is  left  in  series  with 
the  trunk  line  and  with  its  own  contact.  It  will  thus  be  seen 
that  not  only  may  it  be  released  from  the  intercommunicat- 
ing sets,  but  in  case  of  failure  at  this  end  the  abandoning 
of  the  call  by  the  central  oflSce  produces  a  similar  result. 

New  Switchboard  System 

Two  patents  have  been  granted  to  Mr.  F.  G.  Agrell,  of 
Stockholm,  Sweden,  relating  to  a  semi-automatic  system. 
According  to  this  system  automatic  devices  connect  the  call- 
ing subscriber  to  an  available  connecting  cord  and  set  a 
signal  before  the  operator  when  a  call  is  originated.  The 
operator  responds  in  the  usual  way  and  extends  the  call 
manually  either  to  a  multiple  circuit  or  to  a  trunk  circuit. 
The  line  relays  release  a  motor-driven  contact  arm.  Lying 
in  the  path  of  the  revolving  contacts  on  this  arm  is  a  set  of 
bars,  and  the  first  of  these  bars  which  is  not  in  use  engages 
the  contacts.  This  set  of  bars  is  immediately  drawn  back 
out  of  the  path  of  any  following  line  contacts.  One  motor 
may  drive  a  large  number  of  line  contacts  and  the  sets  of 
bars  may  be  exposed  to  a  very  large  number  of  lines,  pro- 
viding thereby  economy  of  operation. 


Letters  to  the  Editors 

Guaranteed  Wiring  by  Contractors 

To  Ihe  hilllurs  of  the  Electrical  World: 

Sirs  : — As  one  who  has  been  engaged  for  many  years  in 
the  electrical  contracting  business,  1  was  very  much  inter- 
ested in  the  report  of  the  last  convention  of  the  National 
Electrical  Contractors'  Association  held  in  Chattanooga, 
Tenn.,  particularly  in  the  fact  that  the  association  is  giving 
some  thought  to  the  subject  of  guaranteeing  the  work  of  its 
members.  Such  a  step  cannot  be  too  highly  commended  and 
if  carried  out  will  do  much  to  restore  confidence  in  the  elec- 
trical contracting  trade,  which  confidence  has  been  much 
abused  in  the  past  by  unreliable  contractors.  It  has  oc- 
curred to  me  that  a  further  step  might  be  taken  to  advantage, 
and  that  one  of  the  large  bonding  companies  might  be  found 
willing  to  furnish  bonds  for  such  work  at  little  expense, 
under  suitable  arrangements  with  the  National  Electrical 
Contractors'  Association.  This  bond  could  be  made  to  cover 
the  various  local  illuminating  companies  in  whose  fields  the 
members  of  the  association  work.  As  a  rule  the  electric- 
light  companies  in  the  large  cities  publish  in  their  bulletins 
the  names  of  contractors  whom  they  recommend  for  electric 
wiring  work,  and  under  such  a  bonding  arrangement  these 
lighting  companies  could  not  only  recommend  but  guaran- 
tee the  work  of  the  contractor.  Nearly  all  of  the  users  of 
electricity  look  upon  the  local  lighting  company  as  the 
authority  in  electrical  matters,  and  if  in  addition  to  recom- 
mending certain  contractors  the  lighting  company  could 
guarantee  that  the  work  performed  by  them  would  be  satis- 
factory much  good  would  result.  I  am  convinced  that  this 
guaranty  of  the  National  Electrical  Contractors'  Associa- 
tion with  the  further  advantage  of  bonding  arrangement 
would  protect  the  electric-light  companies  and  would  work 
to  the  advantage  of  the  customer,  the  contractor  and  the 
centra!  station. 

I  was  also  very  much  interested  in  the  matter  of  uniform 
bookkeeping  and  a  cost-keeping  system.  The  most  unreli- 
able item  with  which  an  electrical  contractor  has  to  deal  is 
the  item  of  labor,  and  I  would  suggest  that  consideration  be 
given  to  some  arrangement  with  the  trades  unions  whereby 
a  fixed  maximum  cost  on  certain  units  of  work  could  be 
determined  and  the  item  of  labor  kept  from  wide  fluctua- 
tions. Thus,  if  the  trades  union  could  be  induced  to  specify 
that  the  laying  of  a  certain  number  of  feet  of  conduit  in 
certain  types  of  buildings  would  con.stitute  a  day's  work,  the 
most  uncertain  element  in  the  business  will  be  eliminated. 
Nnv  York.  N.  Y.  Louis  T-  .^uerb.xcher. 


Strength  of  Transmission  Towers 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  article  on  the  transmission-line  span  m 
the  strait  of  Ondo  Kaikyo,  Japan,  in  your  issue  dated  Aug 
9,  Mr.  K.  Nogami  uses  the  term  "safety  factor"  in  reference 
to  structural-steel  towers.    This  term,  as  he  uses  it,  is  mis- 
leading and  might  cause  trouble. 

The  tower,  as  shown  by  the  photograph  and  described  in 
his  article,  would  probably  collapse  under  the  loads  noted  in 
the  article,  so  that  the  structure  as  a  whole  has  no  safety 
factor  for  these  loads.  The  safety  factor  of  3.4  as  de- 
termined by  Mr.  Nogami  is  the  ratio  of  the  ultimate  strength 
of  one  of  the  legs  in  tension  to  the  applied  stresses.  This 
member  would  not  fail  in  tension,  but  the  corresponding 
leg,  which  must  be  in  compression,  would  fail  long  before 
the  load  of  60,000  lb.  per  sq.  in.  was  reached. 

The  tower  as  shown  in  the  photograph  has  six  panels 
of  about  equal  length,  or  about  13  ft.  A  4-in.  by  4-in.  angle 
of  this  length,  without  intermediate  supports,  will  not  sup- 
port a  load  in  compression  causing  as  much  as  17,000  lb. 
per  sq.  in.  therein. 

Pittsburgh.  Pa.  ''  J.  B.  Leeper. 
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Burners  for  Oil  Fuel— II 

By  R.  T.  Strohm 
The  Hammel  burner,  shown  in  perspective  and  in  sec- 
tion in  Fig  I,  belongs  to  the  inside-mixing  type.  It  con- 
sists of  three  main  parts  a,  b,  and  c.  held  together  by  bolts 
d  and  e.  The  lower  part  a  contains  the  passage  /  through 
which  steam  is  admitted  to  the  burner,  and  the  upper  sec- 
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tion  b  has  the  oil  connection  g  from  which  a  duct  h  leads 
downward  to  a  mixing  chamber  i  formed  by  a  recess  in  the 
under  side  of  the  section  c.  The  steam  flows  up  from  the 
passage  /  into  the  chamber  ;'.  from  which  three  slanting 
ducts  k,  I  and  m  lead  to  the  mixing  chamber.  These  ducts 
are  inclined  in  different  directions,  and  their  lower  ends  are 
grouped  about  the  end  of  the  oil  duct  h  in  such  a  way  that 
the  escaping  steam  will  mingle  thoroughly  with  the  oil  in 
the  mixing  chamber.  From  the  mixing  chamber  a  flaring 
opening  n  extends  outward  to  the  tip  of  the  burner,  and  as 
the  steam  flows  at  high  velocity  and  escapes  from  the  wide 
orifice  0,  it  spreads  the  oil  and  causes  the  burner  to  pro- 
duce a   fan-shaped  flame. 


Pll..     > — STE.^M     A.\I)    on.    CON.VECTIO.N.-^    OF     H.XM.MEI.     I'.UK.VEK 

Experience  with  steam  turbines  has  shown  that  steam 
traveling  at  high  speed  has  an  erosive  effect  on  pipe  fittin'rP. 
valves,  vanes  and  other  parts  that  deflect  its  motion.  This 
cutting  action  is  present  likewise  in  oil  burners  that  use 
steam  as  the  atomizing  agent,  and  in  the  Hammel  burner 
the  erosion  is  greatest  in  the  divergent  mouth  n.  The  wear 
IS  due  to  the  cutting  action  of  wet  steam  and  to  the  pres- 


ence of  particles  of  dirt  and  grit  in  the  oil.  As  a  conse- 
quence, the  upper  and  lower  faces  of  the  opening  n 
are  lined  with  steel  plates  p  and  q  that  take  all  the  wear  and 
that  may  be  renewed  at  small  cost  when  they  become  great- 
ly eroded.  To  insert  new  plates,  the  bolts  d  are  unscrewed 
and  the  section  c  is  removed,  thus  uncovering  the  plates. 
The  set  screw  r  serves  to  hold  the  upper  plate  p  firmly  in 
place  when  the  burner  is  put  together. 

The  Hammel  burner  is  attached  to  the  ends  of  the  steam 
and  oil  pipes,  as  shown  in  Fig.  2,  and  these  pipes  are  made 
of  suitable  lengths  to  allow  the  burner  to  project  into  the 
furnace  through  the  front  of  the  boiler  setting.  The  valve 
a  regulates  the  flow  of  oil  and  the  valve  b  the  flow  of 
steam.  The  valve  c  acts  as  a  by-pass  for  use  in  cleaning 
out  the  burner  in  case  it  becomes  choked  with  grit  or  car- 
bonized oil. 

.\  perspective  view  of  the  Kirkwood  burner  is  given  in 
Fig  3.  and  in  Fig.  4  is  a  longitudinal  section  of  the  burner, 
together  with  the  arrangement  of  the  piping.  The  same 
reference  letter  is  used  to  designate  corresponding  parts 
that  appear  in  both  views.  The  main  part  of  the  burner  is 
.1  hollow  casting  a  into  which  the  steam  supply  pipe  b  is 
screwed.  A  plug  c  is  inserted  at  one  end  and  at  the  other 
is  a  stuffing-box  d  through  which  the  pipe  e  extends  into 
the  chamber  /.  At  its  outer  end  the  pipe  e  is  threaded  and 
passes  through  a  threaded  collar  g  that  may  be  rotated  in 
the  bracket  It  by  means  of  the  handle  i.    At  the  inner  end 


FIG.    3 KIRKWOOD    BURNER 

ihe  pipe  is  closed  by  a  plug  J  containing  an  orifice  k  that 
may  be  closed  by  screwing  the  long  stem  I  inward  until  it 
seats  against  the  plug.  A  handle  m  is  fastened  to  the  outer 
end  of  the  stem  and  carries  a  pointer  n  that  moves  over 
the  dial  on  the  end  of  the  flange  o  on  the  elbow  p.  The 
supply  of  oil  is  admitted  from  the  pipe  q  through  the  elbow 
p  to  the  pipe  c.  and  it  escapes  past  the  regulating  stem  / 
through  the  orifice  k,  where  it  is  picked  up  by  the  steam 
flowing  into  the  chamber  /  and  carried  through  the  opening 
r  into  the  furnace. 

The  handle  i  carries  a  pointer  s  that  moves  over  a  dial 
on  the  face  of  the  bracket  h.  Movement  of  the  handle  i 
governs  the  position  of  the  plug  k  with  respect  to  the  plug 
(.'  and  so  determines  the  amount  of  steam  used  for.  atomizing 
the  oil.  The  position  of  the  stem  /  is  regulated  by  the  han- 
dle m,  thus  governing  the  rate  of  flow  of  oil.  The  two 
dials  enable  the  fireman  or  the  boiler  attendant  to  adjust 
the  flow  of  steam  and  oil  very  accurately  after  he  has  once 
determined  the  relative  proportions  that  give  the  best  re- 
sults. By  having  the  regulating  valves  very  close  to  the 
])oint  where  tlif  steam  and  oil  mingle,  as  in  this  burner,  the 
full  pressure  of  each  is  niaintnined  u]i  10  the  moment  of  its 
escape.  The  valve  Hs  a  by-pass  valve  through  which  steam 
may  be  admitted  to  the  oil  pipe  to  clean  it.  A  slip  joint  is 
sometimes  inserted  in  the  horizontal  section  u  of  the  by- 
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pass  pipe  to  allow  easy  sliding  when  the  oil  pipe  e  is  moved 
in  or  out  by  the  handle  1.  The  setting  or  adjustment  of  the 
oil-regulating  stem  is  not  affected  by  the  movement  of  the 
pipe  c  because  the  latter  is  fixed  rigidly  to  the  elbow  /> 
through  which  the  stem  passes,  so  that  any  movement  of  the 
pipe  carries  the  stem  along  without  changing  its  distance 
from  the  plug  k. 

"he  construction  of  the  Koerling  centrifugal  spray  nozzle 
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is  shown  by  the  section  in  Fig.  5.  The  burner  consists  of 
a  casting  a  that  is  inserted  in  a  suitable  opening  in  the 
boiler  front  and  that  in  turn  has  an  opening  b  through 
which  the  tips  c  of  the  spray  nozzles  may  project.  There 
are  two  of  these  nozzles  held  in  the  casting  d  that  contains 
the  oil  passages  and  strainers.  The  tip  c  has  at  its  end  a 
small  orifice  that  is  expanded  inward  to  form  a  chamber  to 
contain  the  screw  e,  which  is  carried  by  a  stem  /  that  fits 
in  the  plug  g,  and  is  held  in  position  by  the  pressure  of  the 
spring  h.  The  oil  enters  through  the  pipe  i  and  passes 
through  the  strainer  /  on  its  way  to  the  spray  nozzle,  thus 
being  cleaned.  The  cage  /.'  that  carries  the  strainer  is 
screwed  into  the  casting  d  and  may  be  taken  out  for  clean- 
ing by  first  removing  the  cap  /.  The  oil  is  sprayed  by  the 
whirling  set  up  by  the  screw  in  the  tip  of  the  nozzle,  in 
combination  with  the  pressure  maintained  in  the  oil  system. 
The  air  required  for  combustion  is  admitted  through  regis- 
ters around  the  outside  of  the  casting  a.  The  stems  /  are 
held  by  springs  so  that,  when  heated,  they  may  expand 
freely.  If  they  were  held  down  by  the  direct  pressure  of 
the  plugs  g,  any  expansion  due  to  heating  would  cause  them 


FIG.   5 KOERTING  CENTRIFUG.M.   SPR.W    NOZZI.E 

to  buckle.     The  screws  c  may  be  removed  for  cleaning  by 
taking  out  the  plugs  g. 

In  all  of  the  types  of  burners  heretofore  described  the 

relative  proportions  of  the  atomizing  agent  and  the  oil  are 

under  the  control  of  the  operator.     The  Kirkwood  burner 

shown  in  section  in  Fig.  6  belongs  to  that  class  in  which 

^le  relative  sizes  of  the  openings  for  oil  and  steam  or  air 

^^fcfcced    during    the   construction    or    assembling    of    the 


Inirner.  The  oil  and  the  steam  enter  through  the  pipes  a 
and  b,  respectively,  which  are  connected  to  opposite  sides 
of  the  body  casting  c.  The  regulation  of  the  flow  of  oil 
and  steam  is  accomplished  by  turning  the  single  handle  d, 
which  is  threaded  on  the  boss  c  and  carries  the  stem  /. 
This  stem  is  hollow  and  is  drilled  with  lateral  holes  g  that 
connect  with  the  oil  supply.  \X  its  inner  end  it  is  tapered 
to  fit  a  seat  in  the  plug  h.  A  tapered  stem  i  is  fixed  cen- 
trally in  this  plug  and  projects  into  the  hollow  stem  /. 
When  the  handle  d  is  turned  to  the  right  as  far  as  it  will 
go,  the  stem  i  closes  the  duct  ;  and  at  the  same  time  the 


FIG.    6 SECTION    OF     KIRKWOOD    BURNER 

tapered  end  of  the  stem  /  comes  against  its  seat  in  the  plug 
/;   and   shuts   off   the   flow   of   steam   to   the   tip  k   of   the 
burner.      In    this    way    the    burner    is    shut    down.      By 
turning  the  handle  in  the  opposite  direction,  both  steam  and 
oil  are  admitted  to  the  mixing  chamber  /,  the  relative  pr- 
portions  being  governed  by  the  taper  of  the  stems  /  an^: 
The  position  of  the  stem  is  fixed  by  the  manufacturer  an  . 
cannot  easily  be  changed  by  the  operator.     This  remove- 
the  danger  of  having  an  unskilled  operator  affect  the  cfi'i 
ciency  of  the  burner  by  changing  the  relative  amounts 
oil  and  steam. 


Composition  of  Non-Corrosive  Metal 


Will  you  kindly  give  the 


and  its  characl 
E.  C. 


Monel  metal  is  an  alloy  the  composition  of  which  vari^ 
it  contains  from  67.55  to  69.54  per  cent  of  nickel,  26.25 
-7-53  per  cent  of  copper,  0.17  to  0.44  per  cent  of  carbon  a: 
2.0/  to  3.33  ])er  cent  of  iron,  with  traces  of  manganese  .r 
silicon.     In   forged  or  rolled  metal  the  manganese  var; 
from  1.26  to  1.82  per  cent  and  the  silicon  from  o  to  0.37  [  ■ 
cent,  while  in  cast  metal  the  manganese  varies  from  (  .■ 
to  0.49  per  cent  and  the  silicon  from   1.08  to  1.41  per  ccni 
rile  carbon  appears  to  strengthen  the  alloy,  but  the  silicon 
and  manganese  do  not  materially  affect  its  physical  proper 
ties.     Iron  hardens,  wliitens  and  increases  the  strength  ■ 
the  alloy,  but  has  a  tendency  to  reduce  its  elastic  limit.     1  i 
alloy  resembles  nickel  in  color:  it  machines  well  and  tak 
a  high   polish   wdiich   it   retains   indefinitely.      Monel   mci 
meljs  at  1360  deg.  C.  has  a  specific  gravity  of  8.87  and 
hardness  number  of  from  20  to  27  on  the  Shore  scale.     I 
tensile  strength  varies  from  85,000  lb.  per  sq.  in.  when  c. 
to  110.000  lb.  per  sq.  in.  when  annealed.     It  is  magnet 
and  absorbs  carbon,  which  can  exist  in  it  both  free  ai 
combined.     Monel    metal    resists   corrosion   by   sea   water, 
superheated  steam  and  chemical  solutions  about  as  well  as 
manganese  bronze,  phosphor  bronze  and  Tobin  bronze.     I1 
is  used  in  pump  cylinders  for  sea-water  and  in  propeller- 
rudders,  mining  screens,  valves  and  plumbing  fixtures  sul 
ject    to   corrosive   influences.      Sheets   of   monel    metal   ar. 
also  used  for  roofing  pf^poses. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Direction  of  Rotation  of  J'ectors  in  Altcrnating-CurrcHt 
Diagrams. — A  continuation  of  the  discussion  of  the  two 
different  and  opposite  definitions  of  the  direction  of  rota- 
tion of  vectors  in  alternating-current  diagrams.  F.  Emde 
compares  the  two  definitions  by  discussing  side  by  side  the 
consequences  following  from  both,  as  to  phase  displace- 
ment in  diagrams,  symbolic  notation  by  complex  numbers, 
definition  of  succession  of  phases  and  rotating  fields.  F. 
Richter  discusses  the  different  possible  definitions  of  direc- 
tion of  rotation  of  vectors  and  succession  of  phases  in 
polyphase  diagrams. — Elck.  Zcit..  Aug.  7,  1913. 

Theory  of  Commutation. — C.  L.  R.  F.  Menges. — A 
theoretical  article  on  the  neutral  commutation  zone.  The 
author  endeavors  to  show  that  the  usual  theory  of  the  mag- 
netic commutation  zone  prevents  a  clear  insight  into  the 
facts. — Elck.  u.  .Masch.  (Vienna),  June  29.  1913. 
Lamps  and  Lighting 

Doiiblc-Pilamcnt  Incandescent  Latnps. — A.  Barth. — For 
outside  lighting  it  is  often  desired  to  reduce  the  illumina- 
tion to  about  one-half  of  the  normal  illumination  at  certain 
hours  of  the  night.  Extinguishing  one-half  the  number  of 
lamps  is  unsatisfactory,  since  it  pfoduces  dark  spots.  The 
author  has.  therefore,  developed  a  system  of  double-fila- 
ment incandescent  lamps  in  which  one  filament  gives  about 
double  the  candle-power  of  the  other  filament  and  the  lamp 
can  be  easily  switched  over  from  each  filament  to  the  other 
or  to  both  together. — Elck.  Zcit.,  July  31,  1913. 

High-Pressure  Mercury-Vapor  Lamps. — .\  note  on  a 
recent  British  patent  (No.  18,372.  1912)  of  the  British 
Thomson- Houston  Company  and  the  General  Electric 
Company  of  this  country.  The  idle  space  in  the  envelope 
communicating  with  the  arc  chamber  is  filled  with  solid 
material  so  as  to  reduce  the  condensation  of  mercury  and 
thereby  increase  the  pressure  of  mercury  vapor  in  the 
lamp. — London  Elec.  Eng'ing,  Aug.  7,  1913. 

Generation,  Transmission  and  Distribution 

Hydroelectric  Development  in  Montana. — Max  Hebgen. 
— A  long  and  fully  illustrated  paper  giving  a  review  of 
water-power  development  in  Montana.  Notes  are  given 
of  the  early  developments  at  the  Big  Hole  plant,  the  Can- 
yon Ferry  plant,  the  Madison  plant  No.  i  and  the  Black 
Eagle  plants,  and  the  later  developments  of  the  Madison 
River  system,  the  Missouri  River  system,  the  Great  Falls 
system,  the  Missoula  River  development  and  the  Big  Fork 
developments.  The  total  generating  capacity  of  the  four- 
teen plants  which  are  now  operating  on  the  combined  sys- 
tems of  the  Montana  Power  Company  and  the  Great  Falls 
Power  Company  is  72,100  kw.  The  principal  transmission 
lines  of  the  combined  system  operate  at  46.200.  66,000  and 
100,000  volts.  Notes  are  given  on  the  use  of  the  electricity 
for  lighting  and  small  power  purposes,  street  railways, 
mining,  railroads  and  irrigation.-— S«//(?/i»  .4i;i.  Inst,  of 
Mining  Eng.,  August,  1913. 

Electricity  in  Mining. — J.  B.  Fisken. — A  paper  on  the 
application  of  electrical  energj'  to  mining  in  the  Coeur 
dAlene  district.  A  map  shows  the  development  of  the 
Washington  Water  Power  Company's  system  in  that  dis- 
trict. In  1903  there  were  seven  substations,  with  a  total 
transformer  capacity  of  3350  kw.  To-day  there  are  eleven 
substations  and  a  transformer  capacity  of  13,900  kw.    The 


original  plan  followed  was  to  step  from  60,000  volts  to 
2300  volts  in  each  substation  and  to  have  substations  at 
frequent  intervals ;  the  practice  now  is  to  install  fewer  and 
larger  substations  and  to  have  each  substation  serve  a 
larger  territory.  The  result  is  achieved  by  using  a  distri- 
bution circuit  of  6900  volts  from  the  substations  and  step- 
ping down  with  open  air-transformers  to  2300  volts  at  the 
customer's  plant. — BuVctin  Am.  Inst,  of  Mining  Eng., 
August,  191 3. 

Traction 

Driving  Submarines. — In  the  course  of  a  long  paper  on 
the  development  of  submarines  and  submersibles  and  their 
propelling  equipment,  G.  Berling  deals  with  several  mat- 
ters of  electrical  interest.  Usually,  submarines  are  driven 
on  the  surface  by  oil  engines,  which  also  during  such 
cruising  periods  drive  dynamos  charging  a  large  storage 
battery.  When  the  vessel  runs  submerged  the  dvnamos  are 
driven  as  motors  from  the  battery  and  the  oil  engines  arc 
shut  down. — From  19 13  "Jahrbuch  der  Schiffbautech- 
nischen  Gesellschaft,"  abstracted  in  London  Elec.  Rcvieis.', 
Aug.  8,  1913. 

British  Trannvays. — A.  J.  Lawson. — The  first  part  of  a 
statistical  article  in  which  an  analysis  is  given  of  the  finan- 
cial position  of  the  tramways  of  the  United  Kingdom,  the 
items  examined  being  capital  expenditure,  cost  of  construc- 
tion and  equipment,  traffic,  revenue,  appropriation,  aid  from 
rates,  relief  of  rates  and  costs. — London  Electrician,  Aug. 
8.  1913. 

Mountain  Railivay. — .A.  Gradenwitz. — An  illustrated 
description  of  the  Villefranche-Bourg  Madame  electric 
railway  in  the  French  Pj'renees.  Water-power  is  utilized, 
the  direct-current  system  being  employed  with  a  tliird- 
rail  at  850  volts. — London  Elec.  Revieiv,  Aug.  8,  1913. 

Electric  Railways. — E.  E.  Wachsmann. — An  article  on 
the  electrification  of  main  railways  in  the  Northwest  of 
the  United  States  with  special  reference  to  the  Puget  .Sound 
Railway    and    the    Buttc--\naconda    line. — Elck.   Zcit..   July 

31.   1913- 

Electric  Automobiles. — J.  W.  Bauchamp. — A  general 
discussion  of  the  electric  vehicle,  its  limitations  and  selling 
points  for  the  English  market. — London  Elec.  Reviezv.  .Aug. 
8.  1913. 

Installations,  Systems  and  Appliances 

Three-Wire  Direct-Current  Systems. — A.  Lauteren. — 
In  many  cases  the  necessary  cross-section  of  the  neutral 
wire  in  a  three-wire  system  is  not  calculated  with  sufficient 
accuracy,  so  that  with  unequal  load  on  both  halves  of  the 
system  there  will  be  too  high  a  current  in  the  neutral  wire 
and  too  great  a  difference  between  the  voltages  in  the  two 
halves.  In  order  automatically  to  insure  that  the  voltages 
in  the  two  halves  are  equal  it  is  proposed  to  insert  a  dynamo 
(neutral  booster)  in  series  in  the  neutral  wire.  This 
booster  produces  an  enif  which  in  every  instant  equals  the 
current  in  the  neutral  wire  multiplied  by  the  sum  of  the 
resistance  of  the  neutral  wire  plus  one-half  the  resistance 
of  the  outer  wires.  Even  under  unfavorable  conditions  the 
dimensions  of  such  a  booster  are  small,  so  that  it  is  an 
inexpensive  means  of  insuring  equality  of  voltage  in  the 
two  halves  of  the  network.  The  author  finally  discusses 
such  networks  in  which  two  boosters  are  provided  in  the 
two  outers  in  order  to  make  up  for  the  voltage  drop  in  the 
two  outers.     In  this  case  equality  of  the  voltages  in  the 
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two  halves  is  obtained  if  the  two  boosters  are  compounded 
in  such  a  way  that  the  current  in  the  neutral  wire  excites 
the  compound  windings.  The  compound  windings  of  the 
two  boosters  act  in  the  opposite  direction,  the  arranfjcment 
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I'Ki.    I — ARRANGEMENT    OF    COMPOUND    WINDINGS 

being  shown   in   Fig.   i. — Elek.   u.  Masch.    (Vienna),  July 
20,  1913. 

Rates  for  Energy  in  the  Austrian  Central  Stations. — L. 
RosENUAUM. — A  statistical  article  on  the  different  tariffs 
in  use  in  Austrian  central  stations.  The  following  table 
gives  a  review  of  the  different  systems  of  tariffs : 


Meter  tariff  without  discount 
Meter  tariff  with  discount 

Double  tariff 

Flat  rate 

Mixed  meter  tariff  and  flat  rate 

Total 

Data  not  available 

Grand  total 


Number  op  Stations 
Energy  for  Lamps      Knergy  for  .Motors 


179  (140) 

167  (79) 

8  (6) 

240  (164) 

142  (102) 

736  (491) 

118  (81) 


142  (118) 
178  (80) 
12  (6) 
158  (98) 
110  (78) 


500  (380) 
254  (192) 


The  greater  figures  relate  to  Jan.  i,  1913,  while  the  figures 
in  parentheses  relate  to  1909.  It  is  seen  that  the  stations 
with  meter  tariff  and  discount  and  the  plain  flat-rate  sta- 
tions have  shown  the  greatest  increase  since  1909.  The 
stations  using  the  flat  rate  employ  water-power  almost 
exclusively,  while  those  with  a  meter  tariff  are  mainly 
fuel-fired.  The  stations  with  mixed  tariff  are  of  about 
equal  parts  pure  water-power  stations,  pure  fuel-fired  sta- 
tions and  water-power  stations  with  a  fuel-power  plant 
reserve.  Other  tables  give  data  on  the  rates  charged  for 
lighting  and  power,  discounts  allowed,  etc. — Elek.  u.  Masch. 
(Vienna),  July  6,  1913. 

Wires,  Wiring  and  Conduits 

Electricity  Supply  Charges. — An  anonymous  article  giv- 
ing a  series  of  curves,  the  chief  object  of  which  is  to  give 
the  engineer  who  is  canvassing  for  a  supply  the  means  to 
lay  before  any  prospective  consumer  an  approximation  of 
his  expenditure  for  a  supply  of  electricity  per  annum  and 
his  average  price  per  unit  on  any  estimated  consumption 
(in  the  event  of  the  scale  of  charges  for  supply  not  being 
based  on  a  flat  rate),  and  also  a  graphic  illustration  of  the 
fact  that  "the  more  electricity  the  consumer  uses,  the 
cheaper  it  becomes  to  him,  and  therefore  the  more  he  can 
afford  to  increase  the  use  of  a  supply  wiren  once  installed." 
— London  Elec.  Re^-ic'i.'.  Aug.  i,  19 13. 

Capacity  and  Voltage  Drop  in  Tliree-Pluisc  Lines. — G. 
P.  Markovitch. — A  long  mathematical  article  on  the  cal- 
culation of  the  capacity  and  the  voltage  drop  in  high-ten- 
sion overhead  three-phase  lines  whether  balanced  or  unbal- 
anced. In  the  calculation  of  the  voltage  drop  the  charging 
currents    due    to    the    capacity    are    taken    into    account. — 


Elek.  u.  Masch.  (Vienna),  June  22  and  29  and  July  20,  1913. 
Transmission-Line  Calculations. — Hans  Gruenholz. — 
A  mathematical  article  on  the  calculation  of  the  poles  for 
transmission  lines  with  suspension  insulators. — Elek.  u. 
.Masch.  (\'ienna;,  July  6,  1913. 

Electrophysics  and  Magnetism 

Magnetic  Properties  of  Alloys. — G.  Goldberg. — The 
author  emphasizes  that  Weiss'  theory  of  the  magnetic 
structure  of  molecules  and  atoms  is  on  a  sound  basis  and 
is  well  adapted  to  the  study  of  the  magnetic  properties  of 
alloys. — Elek.  Zeit.,  July  31,  1913. 

Units,  Measurements  and  Instruments 

Amperc-Hour  Meter  for  Alternating  Current. — J. 
Buscu. — The  curved  form  of  the  magnetization  curve  of 
iron  has  been  a  disadvantage  for  measuring  instruments  as 
it  disturbs  proportionality,  but  there  are  cases  where  this 
disturbance  of  proportionality  can  be  made  use  of.  Such 
a  case  is,  for  instance,  an  ampere-hour  meter.  The  action 
of  current  and  its  field  (without  any  auxiliary  independent 
field)  upon  a  moving  body  is  under  normal  conditions  pro- 
portional to  the  square  of  the  current,  and  in  order  to 
obtain  proportionality  between  speed  of  rotation  and  cur- 
rent consumption  it  would  be  necessary  to  use  some  sys- 
tem of  air  damping  or  liquid  damping.  But  these  methods 
have  various  disadvantages.  However,  damping  by  means 
of  permanent  magnets  has  proved  very  successful.  The 
problem  is  now  whether  it  is  possible  by  employing  high 
magnetic  saturation  to  accomplish  that  when  a  permanent 
damping  magnet  is  used  the  proportionality  between  cur- 
rent consumption  and  speed  of  rotation  may  be  obtained 
within  certain  limits.  The  magnetization  curve  has  a  cer- 
tain similarity  to  the  curve  y  =  yjx,  and  this  familiarity 
is  used  by  the  author  for  the  design  of  an  induction  am- 
pere-hour meter  for  alternating  current  by  proper  selection 
of  the  dimensions  of  iron.  It  is  indeed  possible  to  obtain 
satisfactory  proportionality  from  one-tenth  full  load  up  to 
double  full  load.  The  author  has  built  meters  of  this  type 
for  I  amp,  200  to  250  volts,  and  for  2  amp,  100  to  130  volts. 
— Elek.  Zeit.,  July  31,  1913. 

Telegraphy,  Telephony  and  Signals 

Time  Signals  in  Wireless  Telegraphy. — H.  Tiiurn. — An 
illustrated  account  of  the  different  wireless  telegraph  re- 
ceivers which  are  permitted  by  the  German  government 
for  receiving  time  signals  from  the  Norddeich  station.  The 
signals  have  a  wave-length  of  1600  m.  The  government 
has  a  right  to  forbid  the  use  of  unsuitable  receiver.'      The 


FIG.    2 SriTAULE    WIRELESS    RECEIVER    FOR    TIME    SIGNALS 

article  describes  four  or  five  permitted  receivers,  of  which 
two  are  reproduced  in  Figs.  2  and  3.  Fig.  2  represents 
a  receiver  for  time  signals  and  weather  telegrams  for 
the  special  use  of  watchmakers,  etc.     i   is  the  antenna,  2 
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s  the  receiving  coil,  3  the  earth,  6  a  condenser,  7  the 
letector,  8  the  telephone,  while  9  is  an  auxiliary  contact 
^hich  is  open  while  time  signals  are  received  and  closed 
k-hen  the  apparatus  is  not  used,  since  it  earths  directly  the 


IG.     3 TIME-SIGNAL     RECEIVER     WITH      PRIMARY     INDUCTION 

COIL 

ntenna  and  protects  the  apparatus  from  air-electric  dis- 
harges.  Fig.  3  shows  another  time-signal  receiver,  which 
ontains  a  primary  induction  coil  /,  one  end  of  which  is 
arthed,  while  the  sliding  contact  6"  is  connected  to  the 
ntenna.  By  means  of  the  sliding  contact  the  station  is 
uned  to  the  wave-length  received.  Within  the  primary 
oil  /  there  is  a  secondary  coil  which  can  be  pushed  in 
nore  or  less  by  means  of  the  rod  B,  so  as  to  adjust  the 
legree  of  coupling.  The  active  windings  are  those  be- 
ween  the  sliding  contact  and  the  earth  connection.  The 
econdary  coil  //  is  in  series  with  a  condenser  K  and  the 
ontact  detector  D,  which  is  in  parallel  with  the  telephone 
^. — Elek.  Zcit.,  July  24,'«i9i3. 

Influence  of  Cable  Inductance  Upon  Duplex  Balances. — 
iEORGE  WAtD. — The  tendency  toward  higher  speeds  in 
ubmarine  cable  working  has  necessitated  instruments 
vhose  moving  coils  have  smaller  periods  than  formerly. 
rhe  instrument  thereby  becomes  enormously  sensitive  to 
apid  disturbances,  such  as  occur  during  the  first  few 
housandths  of  a  second  when  a  signal  is  sent  into  a 
luplexed  cable.  A  great  deal  of  this  disturbance  may  be 
raced  to  the  inductance  of  the  cable  and  the  absence  of, 
ir  really  comparatively  negligible  value  of,  the  inductance 
if  the  artificial  line,  owing  to  its  ''zigzag"  construction, 
rhe  author  discusses  the  influence  of  cable  inductances 
rom  a  mathematical  point  of  view  and  shows,  first,  that 
he  current  entering  an  artificial  line  on  the  direct  appli- 
:ation  of  a  battery  of  negligible  resistance  is  infinitely 
[reat  at  the  first  instant  and  then  falls  in  value  inversely 
IS  the  square  root  of  the  time.  In  the  case  of  the  cable 
he  commencing  current  is  limited  to  e/{Lv),  the  cable 
lehaving  as  though  it  had  a  commencing  resistance  Lv 
)hms,  where  v  =  i/y/LS,  L  the  inductance  and  i'  the 
lapacity  in  farads  per  naut.  If  it  were  possible  to  have  a 
lifferential  duplex  system  with  the  limitations  of  no  send- 
ng  resistance  or  capacity,  there  would  be  an  infinite  dis- 
urbance  at  the  first  instant,  though  only  of  appreciable 
nagnitude  for  the  first  few  thousandths  of  a  second.  This 
s  obvious,  as  the  difference  of  the  two  currents  is  the 
listurbance  in  dififerential  duplex.  Later  the  disturbance 
•everses  and  gradually  becomes  zero.  This  effect  is  clearly 
shown  in  a  series  of  diagrams.  It  is  pointed  out  that  a 
lifference  of  the  order  of  volts  may  exist  across  the  re- 
:eiving  instruments  for  a  few  thousandths  of  a  second.  If 
:he  assumption  of  negligible  inductance  in  the  artificial  line 
is  correct,  a  duplex  balance  is  maintainable  only  by  reason 
3f  the  dissonance  between  the  instrument  and  these  rapid 
disturbances. — London  Electrician,  July  25,  1913. 

Dalmatia  Incorporated  Within  the  Austrian  Telephone 
System. — E.  F.  Petristch. — In  order  to  include  the  province 
of  Dalmatia  in  the  Austrian  telephone  system  it  was  neces- 
sary to  make  connections  by  means  of  several  submarine 
cable  lines  in  series  with  overhead  telephone  lines.  For 
the  overhead  line  a  bronze  wire  of  5  mm  is  used.    For  the 


submarine  cable  sections  a  continuously  loaded  cable  of  the 
Krarup  system  is  employed.  It  was  concluded  that  for  this 
purpose  continuous  loading  by  the  Krarup  system  was 
technically  as  efficient  as  discontinuously  loading  with 
Pupin  coils,  but  the  former  system  was  found  to  be  the 
cheaper  one  and  was  therefore  adopted.  Details  of  the  line 
are  given,  and  it  is  emphasized  that  the  whole  system  has 
proved  very  satisfactory. — Elek.  u.  Masch.  (Vienna),  July 
6  and  13,  1913. 

Wireless  Telegraphy. — E.  Nesper. — An  illustrated  de- 
scription of  some  new  developments  of  the  Marconi  system, 
especially  the  transmitting  arrangements  and  the  equip- 
ment of  several  new  Marconi  stations. — Elek.  Zeit.,  July 

31.  1913- 

Miscellaneous 

German  Association  of  Electrical  Engineers. — The  first 
parts  of  a  detailed  account  of  the  proceedings  at  the  recent 
Breslau  meeting  and  a  verbatim  account  of  the  discussions 
(but  no  report  of  the  papers  themselves,  which  are  printed 
elsewhere). — Elek.  Zeit.,  July  31   and  Aug.  7,  1913. 


Book  Review 


Practical  Physics  for  Secondary  Schools.  Fundamental 
Principles  and  Applications  to  Daily  Life.  By  N. 
Henry  Black  and  Harvey  N.  Davis,  Ph.D.  New  York: 
The  Macmillan  Company.  488  pages,  465  illus.  Price, 
$1.25  net. 
The  student  who  acquires  and  assimilates  the  facts,  prin- 
ciples and  applications  of  physics,  as  presented  in  this  book, 
will  be  exceptionally  well  equipped  for  taking  up  more  ad- 
vanced courses  in  science  or  engineering,  and  even  if  he 
should  not  follow  a  career  requiring  exact  scientific  training 
and  methods  of  thought,  he  will  at  least  have  a  working 
knowledge — elementary  perhaps,  but  not  superficial — of  the 
fundamental  laws  which  underlie  all  happenings  in  the 
world  of  material  things.  Our  modern  civilization  is  such 
that  the  man  without  this  knowledge  is  necessarily  handi- 
capped and  "behind  the  times."  The  extent  of  the  ground 
covered  by  the  authors  in  this  book  of  488  pages  is  enor- 
mous ;  the  manner  in  which  it  has  been  done  is  almost  won- 
derful, and  they  deserve  nothing  but  praise  for  the  meth- 
ods they  have  adopted  and  the  consistent  way  in  which  they 
have  carried  out  their  purposes.  From  the  simplest  laws  of 
mechanics  the  reader  is  led  to  an  accurate  presentation  of 
velocities,  accelerations,  momentum  and  the  principle  of 
the  conservation  of  energy.  Then  follow  heat,  magnetism, 
electricity,  sound  and  light,  the  last  chapter  of  all  treating 
of  electric  waves  and  Roentgen  rays.  The  language  used 
throughout  is  simple,  terse  and  accurate,  and — owing  partly 
to  the  method  of  presentation,  but  also  to  the  frequent  in- 
troduction of  examples  and  illustrations  from  everyday 
life — the  interest  is  aroused  and  kept  from  flagging.  The 
numerous  illustrations  and  cuts  are  excellently  well  adapted 
to  their  purpose ;  they  are  well  drawn  and  clearly  repro- 
duced, representing  what  the  authors  wish  to  represent — no 
more  and  no  less.  The  book  is  undoubtedly  original,  and  it 
represents  much  conscientious  work.  It  is  very  far  from 
being  a  compilation  of  cuttings  from  other  textbooks — a 
most  refreshing  feature  in  a  treatise  of  this  class.  At  first 
sight  it  would  seem  that  the  boy  of  the  secondary  schools  is 
expected  to  know  a  great  deal,  and  in  fact  that  the  subject 
— -notwithstanding  the  lucid  manner  of  its  presentation — is 
carried  rather  too  far.  This  criticism  might  well  be  made 
were  it  not  that  the  authors  have  taken  pains  to  explain  in 
their  preface  that  the  material  they  have  selected — after 
careful  exclusion  of  what  they  deem  unnecessary — is  prob- 
ably more  than  any  class  could  undertake  to  study  ade- 
quately in  a  single  year.  They  suggest  that  the  teacher 
adapt  his  instruction  to  the  local  needs  of  his  class  and  the 
time  available. 


ELECTRICAL     WORLD 


Vol.  62,  No  9 


New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Toy  Transformer 

For  the  boy  who  is  fond  of  experimenting  with  elec- 
tricity the  Thordarson  Manufacturing  Company,  of  508 
South  Jefferson  Street,  Chicago,  III,  has  developed  for  the 
market  a  toy  transformer,  in  which  the  secondary  is 
equipped  with  three  taps,  enabling  3,  6  or  9  volts  to  be 
taken  off.    Care  has  been  taken  to  render  this  transformer 


TOY    THAN 


indestructible.  It  is  inclosed  in  a  steel  ca.se  and  immersed 
in  an  insulating  compound  that  makes  it  impervious  to 
moisture.  Each  transformer  is  equipped  with  a  plug  and  a 
supply  of  flexible  cord  so  that  it  may  be  attached  to  any 
alternating-current  lamp  socket. 


66,000-Volt  Substation  Fuses 

Among  the  recent  developments  in  high-tension  circuit- 
interrupting  devices,  the  chemical  fuse  has  shown  success- 
ful operation  under  severe  conditions.  An  installation  for 
use  on  66,000-volt  systems  is  shown  in  the  accompanying 

illustration.  This  par- 
ticular installation  is 
used  to  protect  a 
three-phase  substation 
taking  energy  at 
66,000  volts  and  trans- 
forming it  to  lower 
commercial  potentials. 
The  illustration  shows 
one  phase  of  a  three- 
phase  service  and 
also  the  method  of 
handling  the  glass 
tube  fuses  by  means 
of-  insulated  tongs. 
It  is  said  that  5-amp, 
66,000-volt  fuses  have 
been  blown  under 
heavy  short-circuit 
conditions  on  a  feeder 
which  had  behind  it 
a  generating  capacity 
of  27,000  kva. 
This  protective  device  is  being  manufactured  by  the 
Delta-Star  Electric  Company,  Chicago.  Its  cost  is  said  to 
be  much  less  than  that  of  lil  circuit-breakers  or  switches. 


66,000-VOI,T,     ^-.•VMl'     C.XRllON- 
TETR.\CIILORIDE    FUSE 


Motor-Driven  Cream  Separator 

The  illustration  herewith  shows  the  facility  with  which 
electric  drive  can  be  applied  to  a  tubular  separator,  which 
will  yield  in  difl'erent  sizes  of  the  same-type  machine  up  to 
950  lb.  of  butter  per  hour.  Separation  is  accomplished  by 
centrifugal  force  primarily  exerted  by  a  separator  bowl  or 
cylinder  which  revolves  at  a  high  rate  of  speed.    A  0.25-hp, 


niEHI.    CRE.\M    SEPAR.\T0R 

1725-r.p.m.  compound- wound  open-type  motor  is  used  to 
drive  the  separator,  but  tlie  motor  may  be  readily  discon- 
nected and  the  handle  thrown  to  mesh  if  hand  operation  is 
preferred. 

This  motor-driven  separator  is  manufactured  and  sold  by 
the  Sharpies  Separator  Company,  West  Chester,  Pa.,  the 
motor  supplied  being  the  product  of  the  Diehl  Manufactur- 
ing Company,  Elizabeth,  X.  J. 


Electric  Heater  for  Automobile^Radiators 

The  use  of  an  electric  heating  unit  for  heating  an  auto- 
mobile radiator  during  the  winter  months  when  the  engine 
is  not  in  operation  is  a  novel  application  as  well  as  one  of 
practical  significance.  Patents  on  such  an  application  have 
lieen  allowed  Mr.  William  (jallaher.  of  the  Laclede  Gas 
Light  Company,  of  St.  Louis.  One  of  the  original  units 
which  was  made  for  Mr.  Gallaher  is  shown  in  the  accom- 
panying illustration.  The  device  consists  of  an  ordinary 
heating  cartridge  inclosed  in  a  copper  shell  0.375  '"•  '" 
diameter  and  2.25  in.  long,  which  is  sweated  into  the  lower 
part  of  the  radiator  as  shown  in  the  cut.  A  flexible  cord 
connects   the   heating   u.iit    with    the   dashboard,   where   a 
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ilug  receptacle  can  be  installed  which  may  be  connected 
0  an  incandescent-lamp  outlet  when  the  automobile  is 
tanding  in  the  garage.  If  the  car  is  provided  with  an 
lectric-starting  apparatus,  these  plugs  can  be  furnished 
fith    two   distinct   heating  coils — one   for   use   on   electric- 


The  type  of  unit  used  in  this  installation  is  shown  in 
detail  in  Fig.  2.  The  outer  brass  spinning  for  supporting 
the  silvered  reflector  is  finished  in  what  is  known  as  "egg- 
shell" white  (a  matte-white  washable  enamel).  The  pend- 
ent socket  and  the  canopy  are  finished  in  a  similar  manner, 


FIG.    I FI.E.XIULE    CORD    AND    PLUG    FOR    ELECTRIC    HE.\TER 

imp  circuits  and  the  other  for  use  on  the  storage-battery 
ircuit. 

E.xperiments  were  conducted  with  one  of  these  attach- 
lents,  and  it  was  decided  that  a  25-watt  unit  would  gen- 
rate  sufficient  heat  in  the  winter  provided  the  radiator  is 
overed  with  a  blanket.  The  conclusion  obtained  above  is 
n  the  assumption  that  the  tank  holds  about  3  gal.  of  water 
nd  that  the  owner  of  the  automobile  wishes  to  conserve  as 
mch  heat  as  possible.  Attempts  have  been  made  by  some 
wners  of  automobiles  to  keep  their  radiators  from  freez- 


FIG.  I LIGHTING  UNIT  I 

ING    HOW    BOWL    I 
DETACHED 


FIG.     2 LIGHTING     UNIT 

EQUIPPED  WITH   X-RAY 
REFLECTOR 


and  the  reinforced  lamp  cord  is  manufactured  in  the  same 
color. 

The  construction  of  the  lower  brass  spinning  is  such  that 
for  the  cleaning  of  the  reflector  any  of  the  supporting  arms 
can  be  readily  detached,  as  shown  in  Fig.  I.  The  re- 
flector and  lamp  need  not  be  removed  from  the  fixture, 
and  as  these  reflectors  can  readily  be  cleaned  by  merely 
wiping  them  with  a  damp  cloth,  cleaning  labor  is  reduced 
to  a  minimum. 

Altogether,   1600  units  of  the  type  here  described,  which 
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ig  in  the  winter  by  placing  a  luminous  electric  heater  in 
le  garage  near  the  car,  but  the  method  is  uneconomical  and 
ametimes  ineffectual. 


Indirect-Lighting  Units  with  Detachable  Bowls 

The  new  building  of  Butler  Brothers,  which  fronts  on 
andolph  and  Canal  Streets,  covers  one  city  block,  is  fifteen 
ones  high  and  is  the  largest  warehouse  in  Chicago,     Fig. 

shows  the  general  offices  on  the  main  floor,  which  meas- 
re  150  ft,  by  170  ft.  The  area  of  25,500  sq.  ft.  is  divided 
ito  seventy-two  bays,  which  are  illuminated  by  means  of 
i8  loo-watt  indirect  units  equipped  with  X-ray  reflectors, 
ome  idea  as  to  the  diffusion  of  the  light  and  the  general 
niformity  of  the  resultant  illumination  may  be  obtained 
•om  Fig.  3.  A  gross  energy  allowance  of  1.5  watts  per 
|uare  foot  of  area  illuminated  has  been  made  in  carrving 
Jt  the  lighting  scheme. 


FIG.    3 MAIN    FLOOR 

were  furnished  by  the  National  X-Ray  Reflector  Company, 
of  Chicago,  111.,  are  installed  in  the  various  offices  and  sales- 
rooms of  this  building,  and  the  illumination  thus  secured  is 
said  to  be  highly  satisfactory. 
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Wall  Reflector  for  Bulletins  and  Signs 

Tlie  Reynolds  IClcctric  ]-"la.shcr  Manufacturing  Company. 
Chicago,  111.,  is  placing  upon  the  market  a  specially  designed 
reflector  for  painted  walls,  bulletins,  billboards  and  signs. 
The  reflectors  are  supported  by  wire  cables,  which  in  turn 
may  be  fastened  to  cross-arms  at  the  top  and  bottom  of  a 


nected  in  multiple,  but  these  windings  are  not  excited  ex- 
cept by  induction  from  the  rotors,  which  are  in  turn  excited 
from  a  25-cycle,  single-phase  source.  With  two  motors 
connected  thus,  any  motion  of  the  rotor  of  one  is  accom- 
panied by  a  corresponding  motion  of  the  rotor  of  the  other, 
so  that  both  will  always  bear  the  same  relative  position  to 


WALL    REFLEc 
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sign.  The  reflector  contains  a  lOO-watt  tungsten  lamp 
placed  so  that  the  light  is  evenly  distributed  over  15  sq.  ft. 
of  sign  surface. 

The  reflector,  made  of  porcelain-enameled  steel,  has  a 
glassy,  white  reflecting  surface  on  the  inside  and  is  blue  on 
the  outside.  This  material  is  practically  indestructible  and 
requires  no  repainting. 


Switchboard  Signaling  in  the  World's  Largest 
Power  Station 

In  the  world's  largest  power  house,  the  Keokuk  generat- 
ing station  of  the  Mississippi  River  Power  Company  (de- 
scribed in  the  Electrical  World,  May  31,  1913),  it  is  more 
than  800  ft.,  or  nearly  one-sixth  of  a  mile,  from  the  switch- 
board to  the  most  remote  generator,  and  no  part  of  the  gen- 
erator room  is  visible  from  the  switchboard  owing  to  the 
fact  that  the  latter  is  installed  in  an  upper  story.  For  this 
reason  no  efforts  were  spared  to  make  the  signal  system  as 
dependable  as  possible,  a  novel  principle  of  operation  being 
employed. 

The  transmitter  of  the  switchboard  set  is  operated  from 
a  handle,  pointer  and  dial,  mounted  on  the  front  of  the 
benchboard    and   concentric    with    the    field-rheostat    hand- 
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their  stator  windings.  Provision  is  made  for  automatically 
throwing  the  rotors  across  an  auxiliary  supply  circuit  in 
case  of  failure  of  the  main  source. 

To  send  a  signal,  the  switchboard  operator  turns  the 
handle  to  the  proper  position,  this  action  moving  both  the 
pointer  on  the  transmitter  and  that  on  the  receiver,  so  that 
both  point  to  the  signal  division.  He  then  pushes  a  button, 
lighting  a  lamp  at  the  generator  whose  operator  is  being 
signaled  to  and  also  blowing  a  whistle  in  order  to  attract 
attention. 

As  soon  as  the  machine  operator  has  read  the  signal,  he 
turns  the  handle  of  his  transmitter  to  the  same  position, 
transmitting  the  signal  back  as  a  check.  Then  he  presses 
a  button  at  the  right,  extinguishing  the  lamp  and  cutting 
out  the  whistle ;  after  which  he  presses  a  button  at  the  left 
to  light  a  lamp  in  the  switchboard  room  and  ring  a  bell  to 
attract  the  attention  of  the  operator  there.  The  latter,  after 
checking  the  signal,  presses  the  button  at  the  left  of  his 
own  handle,  extinguishing  the  lamp  and  cutting  out  the  bell, 
which  in  this  way  completes  the  sending  and  checking  of 
a  signal. 

The  apparatus  which  is  outlined  in  this  article  was  manu- 
factured at  the  works  of  the  General  Electric  Company, 
Schenectadv.  X.  Y. 


niAGKAM  OF  CONNECTIONS 


wheel  of  the  corresponding  generator,  the  motion  which 
sets  the  pointer  of  the  transmitter  being  communicated  by 
a  cable.  Synchronous  movement  of  the  pointers  of  the 
transmitter  and  receiver  is  accomplished  by  means  of  small 
induction  motors,  each  provided  with  a  three-phase  delta- 
connected  stator  winding  and  a  single-phase  rotor  winding 
of  the  shuttle  type.     Each  pair  of  stator  windings  is  con- 


The  Horschitz  Slip  Meter 

With  the  meter  illustrated  herewith,  which  has  been  de- 
veloped for  determining  the  slips  of  induction  motor?, 
measurement  is  made  of  the  secondary  frequency  directly 
in  terms  of  the  primary  frequency,  from  which  the  slip  is 
ascertained  at  once. 

This  apparatus  is  constructed  in  the  form  of  a  revolution 
counter,  and  consists  of  a  cylindrical  aluminum  body  which 
contains  a  simple  inechanism — a  removable  steel  contact 
point  and  a  handle.  The  cover  has  two  openings,  which 
bear. the  inscriptions  "R"  (revolutions)  and  "O"  (oscilla- 
tions) respectively,  and  ten  round  openings,  or  five  pairs 
of  openings,  each  pair  being  designated  by  its  respective 
pole  number.  Special  plugs  with  springs  fit  into  these  last- 
named  openings.  These  plugs  are  attached  to  two  con- 
ductors which  have  lugs  on  the  other  end  for  connection 
to  the  instrument  transformer  which  is  furnished  with  each 
outfit.  This  is  a  single-phase  transformer  having  a  sec- 
ondary emf  of  10  volts,  so  that  the  instrument  receives  only 
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lis  small  voltage.  The  primary  of  the  transformer  is 
vided  into  twelve  steps  of  50  volts  each,  making  a  total 
inge  of  600  volts.  VV^hen  using  the  slip-meter  on  voltages 
;t\veen  these  steps,  the  next  lower  range  is  used,  the 
strument  not  being  affected  by  small  voltage  variations, 
he  primary  of  the  transformer  is  equipped  with  a  switch 
id  fuses.  For  higher  voltages  any  convenient  transformer 
ay  be  used. 

The  method  of  making  a  measurement  is  as  follows: 
he  primary  coil  of  the  transformer  is  connected  to  two 
ires  of  the  supply  circuit.  The  secondary  coil  is  then  con- 
;cted  to  the  two  conductors  with  the  plugs,  which  are 
itroduced  into  the  respective  sockets  of  the  apparatus, 
at  is,  into  the  sockets  the  numbers  of  which  correspond 
ith  the  number  of  poles  of  the  motor  under  test.  From 
ifferences  in  the  readings  of  "R"  and  "O"  taken  both  be- 
)re  and  after  pressing  the  slip-meter  against  the  end  of 


Storage-Battery  Raft  Lamps  on  the  Columbia  River 

In  accordance  with  government  regulations  on  the  Co- 
lumbia River,  the  large  log  rafts  can  be  towed  down  the 
river  only  at  night  on  account  of  interference  with  naviga- 
tion in  the  daytime.  For  the  purpose  of  safety  these  rafts 
must  be  equipped  with  fore  and  aft  lamps.    The  accompany- 


FIG.    I HORSCHITZ    SLIP-METER,    READY   FOR    USE 


ELECTRIC   RAFT    LAMP 


e  induction  motor  shaft,  the  slip  is  determined  by  a  simple 
tic  formula. 

The  theory  of  the  apparatus,  briefly  stated,  is  as  follows : 
Ko  slip-rings  and  a  commutator,  having  as  many  seg- 
snts  as  the  motor  has  poles,  are  connected  with  the  shaft 

the  motor.  The  brushes  of  the  two  slip-rings  are  con- 
cted  to  the  terminals  of  the  motor,  and  the  segments  of 
e  commutator  are  alternately  connected  with  the  two 
p-rings.    The  two  brushes  of  the  commutator  are  placed 

a  distance  of  one  segment  apart  and  are  connected  with 
e  windings  of  a  double-T  armature  which  swings  be- 
■een  the  poles  of  a  permanent  magnet. 
If  the  motor  should  run  in  synchronism,  the  alternating 
rrent  supplied  to  the  commutator  would  be  rectified  dur- 
g  each  half-wave.  This  rectified  current  would  have  a 
nstant  average  value  to  which  a  certain  deflection  of  the 
mature  would  correspond.  This  deflection  would  be  de- 
ndent  upon  the  momentary  position  of  the  rotating  com- 
jtator  with  respect  to  the  brushes  and  the  wave  of  the 
pply  voltage  at  the  time  when  the  motor  came  into  syn- 
ronism. 

If.  however,  the  motor  does  not  run  in  synchronism,  the 
rtification  will  occur  later  in  each  succeeding  period, 
ve  a  different  average  value,  and  cause  the  double-T 
mature  to  assume  a  different  position.  The  armature  will 
)wly  swing  from  a  positive  indication,  through  zero,  to 
negative  indication  and  return.  It  therefore  follows  that 
i  ratio  of  the  number  of  swings  or  oscillations  of  the 
mature  per  second  to  the  frequency  will  be  equal  to  the 
p.  The  frequency  is  determined  from  the  speed  and  the 
mber  of  poles,  the  mechanical  arrangement  being  such 


ing  illustration  shows  an  installation  where  lamps  are 
placed  directly  over  a  case  containing  the  batteries,  doing 
away  with  practically  all  wirii'i;  The  outfit  is  equipped 
with  two  4-cp  lamps  wired  in  parallel,  and  the  battery  con- 
sists of  two  6-volt  batteries  having  a  capacity  of  loo 
amp-hr. 

This  electric  raft  lamp  was  designed  by  the  Astori?  Hard- 
ware Company,  of  Astoria,  Ore.,  and  the  batteries  were 
furnished  by  the  Electric  Storage  Battery  Company,  of 
Philadelphia.  The  arrangement  keeps  the  batteries  at  a 
considerable  height  above  the  raft,  where  there  is  no  danger 
of  their  being  washed  over  by  heavy  seas.  It  is  said  that 
this  scheme  has  been  used  for  some  time  and  has  given 
satisfactory  service. 


Special  Attachment  Plug  for  Heating  Apparatus 

The  Hotpoint  Electric  Heating  Company,  Ontario,  Cal., 
is  manufacturing  a  plug  especially  designed  to  withstand 
the  severe  service  imposed  upon  heating  apparatus.  The 
plug  is  extra  long  so  that  it  may  be  easily  screwed  into  a 
lamp  socket  when  there  is  a  reflector  on  the  fixture.  The 
hard-rubber  grip  is  large  and  deeply  knurled,  affording  a 
firm  grip.  The  grip  interlocks  with  the  porcelain  core, 
which  in  turn  fits  into  a  rectangular  slot,  with  long  parallel 
sides,  in  the  screw-shell.    The  conductor  ends  are  securely 


FIG.   2 HORSCHITZ    SLIP-METER    WITH    CASING    REMOVED 


SPECIAL    ATTACHMENT   PLUG   FOR    HEATING    APPARATUS 


to  correspond  to  a  two-pole  model.  There  are  five  com- 
itators  with  two,  four,  six,  eight  and  ten  segments,  so 
It  tests  can  be  carried  out  upon  motors  with  different 
mbers  of  poles. 

This  device  has  been  placed  on  the  German  market  by 
emens  &  Halske.  Berlin,  and  on  the  American  market  by 
mes  G.  Biddle,  121 1  .Vrch  Street.  Philadelphia,  Pa. 


anchored,  allowing  little  probability  of  short-circuits.  There 
is  plenty  of  knot  room  for  the  cord,  and  the  hard-rubber 
grip  has  a  wide  bell,  with  easy  curvature,  where  the  cord 
enters. 

The  screws  that  hold  the  three  parts  together  fasten  into 
nuts  molded  within  the  hard-rubber  grip.  These  screws 
receive  none  of  the  strain  incidental  to  turning  the  plug. 
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Alternating-Current   Motors 

A  new  Imc  of  aluin;uiii};-curri.iu  niolors  lia.s  been  put 
on  the  market  by  tlie  Electric  Machinery  (  onipany,  of 
Minneapoli.s,  Minn.  The  motors  are 'made  in  three  types, 
namely,  squirrel-cage  low-resistance  rotor,  squirrel-cage 
high-resistance  rotor  and  slip-ring  phase-wound  motors. 
Special  attention  is  given  to  particular  applications  such  as 


.\LTERNATING-CURRENT   MOTORS 

to  elevator  and  hoist  duty  where  especially  high  torque 
starting  characteristics  are  required.  A  great  many  condi- 
tions are  met  with  the  standard  squirrel-cage  type  of  motor 
with  a  special  rotor  giving  it  the  same  heavy  starting  char- 
acteristics as  the  slip-ring  motor  but  eliminating  the  extra 
cost  of  slip-rings  and  also  the  attention  they  require.  For 
variable-speed  service,  such  as  with  cranes,  ventilating  fans, 
etc.,  where  different  degrees  of  speed  are  required  for  con- 
tinuous operation,  the  standard  form  of  slip-ring  motor  wnth 
phase-wound  rotor  is  provided. 


Rotary  Pump  with  Gear  Impellers 

A  new  type  of  rotary  pump  has  been  developed  by  the 
Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y.  This 
pump  differs  from  the  ordinary  rotary  pump  of  the  same 
capacity  in  that  gear-style  cams  have  been  substituted  for 
the  three-toed  cams  and  the  gears  on  the  end  of  the  cam 
shafts  have  been  eliminated. 

The  pum])S  are  built  in  two  sizes,  one  of  which  has  a 
rating  of  25  gal.  to  50  gal.  of  water  per  minute  at  225  to 


Twelve-Hour  Ice-Making  Process  for  Central  Stations 

W  ith  the  inqiroved  Ireezuig-can  construction  illu.stralcd 
in  the  accomp.inynig  sketch  it  is  declared  that  3oii 
cakes  of  ice  can  be  made  in  twelve  hours,  using  brine  ai 
deg.  I-'ahr. — features  which  are  of  special  interest  to  1 
central-station  contemplating  the  installation  of  off-p' 
ice-making  equipment.  This  saving  of  time  is  made  i" 
sible  with  brine  at  ordinary  temperatures  since  in  the  c,iii> 
illustrated  freezing  of  the  distilled  water  proceeds  both 
from  the  outside  walls  of  the  can  and  from  the  brine-cir- 
cuiatiug  pipes  within  the  can.  These  latter  double  pipes  are 
connected  in  multiple  to  a  manifold  on  the  bottom  of  the 
can,  the  cold  brine  passing  first  upward  through  the  annular 
space  between  the  pipe  walls  and  then  downward  through 
the  smaller  interior  pipe  which  discharges  out  into  the  brine 
tank  in  which  the  cans  are  immersed.  The  brine  thus  first 
chills  the  central  pipes  and  then  passes  on  to  the  tank  con- 
tents to  produce  freezing  from  the  outside  walls  of  the  can. 
Freezing  takes  place  in  both  directions  within  the  can,  thus 
greatly  accelerating  production  of  the  finished  cake  of  ice. 
The  construction  diagrammed  in  the  illustration  is  that 
used  for  plants  in  which  the  ammonia-expansion  coils  are 
immersed  in  the  freezing  tank.  The  standard  construc- 
tion recommended  by  the  designers,  however,  utilizes  ex- 
pansion coils  or  shells  at  a  point  remote  from  the  freezing 
tank.  The  freezing  tank  is  divided  into  a  number  of  com- 
partments, insulated  from  eath  other.  In  this  way,  while 
freezing  is  proceeding  in  several  of  these  sections,  the  brine 
in  the  one  where  freezing  has  been  completed  is  being 
warmed  in  the  forecooler  or  exchanger  operated  with  the 
remainder  of  the  plant,  so  that  ice  in  the  finished  section  is 
meanwhile  being  thawed  free  of  the  cans  without  loss  of 
refrigeration.  The  freed  cakes  of  ice  are  then  ready  to  be 
lifted  from  the  cans,  which  remain  fixed  in  the  brine  tank. 
To  demonstrate  the  practical  operation  of  this  "quick- 
freeze"  system  in  producing  twelve-hour  ice  with  lo-deg. 
brine  a  test  was  recently  run  at  the  Hotel  Empire.  Xew 
York  City,  where  a  lo-ton  plant  with  thirty-five  250- 
Ib.  Parsons  "quick-freeze"  cans  is  installed.  Filling  a  can 
with  74-deg.  (Fahr.)  raw  unfiltered  water  at  9:30  a.  m. 
Aug.  21,  the  250-Ib.  cake  of  ice  was  solidly  frozen  by  9:30 
p.  m.  of  the  same  day,  according  to  Mr.  John  Fitzsimmons, 
chief  engineer  of  the  hotel,  the  average  brine  temperature 
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ROTARY    PUMP    WITH    GEAR    IMPELLERS 

450  r.p.m.,  and  the  other  has  a  rating  of  50  gal.  to  100  gal. 
per  minute  at  225  to  450  r.p.m. 

Both  types  of  pump  arc  mounted  on  cast-iron  bedplates, 
fitted  with  outboard  bearings  and  tight  and  loose  pulleys 
for  belt  drive.  One  type  of  pump  has  two  discharge 
openings  and  the  other  has  three  discharge  openings.  The 
pumps  are  provided  with  3-in.  and  4-in.  suctions  and  1.5-in. 
and  2-in.  discharges  respectively  in  the  two  styles. 


SECTION    THROUGH     QUICK-FREEZING    ICE    CAN 

having  meanwhile  been  8.5  deg.  Fahr.  and  being  held  stead- 
ily at  10  deg.  during  the  last  seven  hours. 

The  ice  produced  in  this  way  is  practically  without 
core,  and  the  can  equipment  is  reduced  to  half  that  re- 
quired for  twenty-four-hour  freezing. 

The  Parsons  Quick-Freezing  System  is  marketed  by  the 
United  Ice  Improvement  Company.  Marbridge  Building, 
New  York  City.  ^ 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Good  Fan  Season  Reported. — The  Hunter  Fan  &  Motor 
Company,  of  114  Liberty  Street,  New  York,  made  an  in- 
crease of  about  16  per  cent  during  the  first  six  months  of 
this  year  over  the  sales  for  the  corresponding  period  of 
igi2.  This  company  makes  a  specialty  of  ceiling  fans,  but 
it  handles  also  a  line  of  portable  fans. 

Lamp  Factory  Located  at  Ampere,  N.  J. — The  Howard 
Miniature  Lamp  Company,  formerly  located  at  Academy 
Street,  Newark,  N.  J.,  has  moved  into  its  new  factory 
at  Ampere,  N.  J.  The  building  occupies  a  ground  area 
of  172  ft.  by  75  ft.  and  is  two  stories  in  height,  of  slow- 
burning  mill  construction.  It  is  light  and  airy  and  has 
orovision  for  a  lunch  room  for  the  accommodation  of  em- 
ployees. The  capacity  of  this  new  plant  is  20,000  lamps  a 
day. 

Indiana  Manufacturer  Equipping  New  Factory. — The  new 
factory  of  the  Duncan  Electric  Manufacturing  Company  at 
Lafayette,  Ind.,  is  completed  and  the  new  machinery  is  being 
installed.  This  addition  to  the  present  works  will  permit 
of  an  increase  of  100  or  more  in  the  working  force.  The 
company  is  experiencing  a  heavy  sale  in  its  various  lines 
of  house-type,  switchboard-type  and  portable-type  direct- 
current  and  alternating-current  watt-hour  meters  and  trans- 
formers. 

Generating  Station  Equipment  Ordered. — Orders  for  gen- 
erating equipment,  converters,  transformers  and  switch- 
boards have  been  received  lately  in  large  volume  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  East 
Pittsburgh,  Pa.  The  purchasers  of  such  apparatus  men- 
tioned in  that  company's  latest  report  are  the  Centralia 
(111.)  Gas  &  Electric  Company,  the  city  of  Cleveland,  Ohio; 
the  Maryland  Electric  Railway  Company,  of  Annapolis, 
Mil.;  the  Hartford  (Conn.)  Electric  Light  Coni|iany,  and 
Sears.  Roebuck  &  Company,  of  Chicago,  III. 

Electrical  Domestic  Appliances  Have  Italian  Market. — 
The  Bureau  of  Foreign  and  Domestic  Commerce  at  Wash- 
ington. D.  C.  has  received  from  Vice-Consul  Leon  Bohm 
de  Sauvanne,  of  Leghorn,  Italy,  a  list  of  the  electric-light- 
ing companies,  the  voltages  in  use  in  the  different  cities  and 
the  principal  wholesalers  and  dealers  in  heating  and  cook- 
ing appliances  in  that  consular  district.  This  list  was  ac- 
companied by  the  statement  that  such  appliances  are  re- 
garded there  as  luxuries,  but  that  their  sale  is  increasing 
and  that  most  of  the  dealers  make  their  purchases  from  the 
important  commercial   centers,  principally  from   Milan. 

Transmission- Line  Specialty  Sales. — The  Clark  Electric 
&  Manufacturing  Company,  of  140  Broadway,  New  York, 
has  received  through  the  Electric  Bond  &  Share  Company, 
of  New  York,  an  order  for  suspension  choke  coils,  contact 
grounding  devices  and  other  power-house  equipment  for  the 
Utah  Power  &  Light  Company,  and  another  order  for  sus- 
pension-type line  disconnecting  switches  for  the  Carolina 
Power  &  Light  Company.  The  Clark  protective  clamping 
set,  for  use  at  railroad  right-of-way  or  where  lighting  cir- 
cuits cross  over  or  under  telephone  lines,  has  recently  been 
approved  by  the  Chicago  Telephone  Company.  Several 
of  these  sets  have  been  ordered  for  shipment  to  Japan. 

Equipment  of  R.  A.  Waller  Substation,  Chicago. — The 
board  of  trustees  of  the  Sanitary  District  of  Chicago  has 
awarded  the  contract  for  alterations  and  additions,  includ- 
ing the  furnishing  of  electrical  equipment,  in  the  R.  A. 
Waller  substation,  Chicago,  to  the  W.  A.  Jackson  Com- 
pany for  $27,850.  This  is  one  of  the  city  substations  for 
electric  street  lighting  and  is  operated  by  the  Sanitary  Dis- 
trict. The  contractor  agrees  to  furnish  oil  switches,  poten- 
tial transformers,  ammeters,  voltmeters,  a  Too-amp-hr. 
storage   battery  and   a  3-kw   motor-generator  to   charge   it. 


.All  of  this  apparatus  will  be  of  General  Electric  make  ex- 
cept the  battery,  which  will  be  obtained  from  the  Electric 
Storage  Battery  Company.  The  District  will  furnish  six 
250-kva  step-down  transformers  and  the  constant-current 
arc  regulators.  During  the  rehabilitation  the  station  will 
be   kept   in    service. 

Kansas    City    Manufacturer    Has    Optimistic    Outlook. — 

Weather  conditions  in  some  parts  of  Kansas  recently  have 
left  a  good  deal  to  be  desired,  and  it  is  therefore  refreshing 
to  note  the  optimistic  strain  in  the  following  letter  re- 
ceived from  the  Barber-Dwinnell  Company,  Kansas  City, 
manufacturer  of  storage-battery  lighting  plants,  electrical 
machinery  and  supplies:  "In  spite  of  the  adverse  crop  con- 
ditions in  our  territory,  we  are  able  to  say  that  our  business 
so  far  this  year  has  shown  a  healthy  increase  over  that  of 
last  year.  In  Century  fans  the  business  is  almost  double 
that  of  last  season." 

Spain  to  Have  a  National  Commercial  Museum. — Accord- 
ing to  recent  reports  from  Consul  F.  T.  F.  Dumont  at 
Madrid,  Spain,  steps  are  being  taken  toward  the  establish- 
ment of  a  national  commercial  museum  of  large  size  and 
scope  for  that  country.  The  service  will  be  divided  into 
five  administrative  bureaus,  as  follows:  Permanent  exhibi- 
tion of  samples,  internal  commerce  and  transportation,  ex- 
ternal commerce  and  transportation,  contract  laws  in  Spain 
and  foreign  countries,  publications  and  references.  The 
whole  movement  is  designed  as  a  sort  of  adjunct  to  the 
Spanish  consular  service,  a  headquarters  for  trade  informa- 
tion. 

Fixture  Salesmen  Convene. — Celebrating  the  removal 
of  the  factory  and  the  general  sales  office  to  their  new  quar- 
ters at  Cleveland,  the  I'nited  States  and  Canadian  sales 
forces  of  the  Tungstolier  Works  of  the  General  Electric 
Company  held  their  annual  conference  at  Cleveland,  Ohio, 
during  the  week  ended  Aug.  16.  Eighteen  salesmen  and 
branch  managers  met  to  visit  the  new  plant  just  opened  and 
to  discuss  plans  for  a  very  active  sales  campaign  to  be  con- 
ducted during  the  coming  year.  Glenn  C.  Webster,  general 
manager  of  the  works,  F.  C.  Maxheimer,  sales  mananger, 
and  W.  H.  Fisher,  superintendent  of  the  factory,  predicted 
the  biggest  fixture  year  in  history. 

Telephones  to  Be  Sold  in  Standard  Packages. — Following 
in  the  footsteps  of  the  famous  "Inner  Seal,"  the  Western 
Electric  Company  has  decided  to  introduce  a  novelty  into 
its  selling  system  by  putting  out  its  two-station,  inter- 
phone sets  in  standard  packages.  Tliere  will  be  two  styles 
cjf  these  packages,  according  to  present  plans,  one  for 
the  familiar  wooden-wall  type  of  intercommunicating  tele- 
phones, and  the  other  for  the  more  convenient .  hand  set, 
having  transmitter,  receiver  and  ringing  button  all  on  one 
handle.  Two  kinds  of  wiring  outfits  will  be  supplied  in 
these  standard  packages,  one  for  interior  and  the  other 
for    exterior    connecting    lines. 

Cheap  Electrical  Evaporation  Process  Claimed. — The  firm 
of  Halbert  P.  Hill,  Inc..  of  30  Church  Street,  New  York, 
is  taking  over  the  exclusive  manufacturing,  sales  and  licen- 
sing rights  on  the  General  Reduction  Company's  process 
of  taking  solids  from  containing  liquids.  The  process  is 
said  to  be  a  mechanical  and  electrical  one  and  is  claimed  to 
make  it  possible  to  reduce  skimmed  milk  to  a  powder  at  a 
cost  of  less  than  $1  per  ton  of  liquid.  It  is  stated  to  be 
adaptable  to  the  making  of  solid  glue,  recovering  of  pack- 
ing house  by-products,  production  of  sugar  direct  from  the 
cane  juice,  and  the  manufacture  of  various  other  chemical 
and  industrial  products.  The  apparatus  is  built  in  several 
sizes,  the  smaller  ones  being  operated  wholly  by  electricity. 
The    above-mentioned    agents    are    ready    to    send    printed 
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mattiT  describing  the  apparatus  and  to  demonstrate  the 
same  at  their  laboratories  to  central  stations  or  other  inter- 
ested  parties. 

New  Equipment  for  Jamestown  (N.  Y.)  Municipal  Plant. 

— Siipplenieiiting  a  note  in  the  July  19  issue  of  the  Electrical 
World  it  is  learned  that  at  a  recent  taxpayers'  election  in 
the  city  of  Jamestown,  N.  Y.,  the  proposition  to  bond  the 
city  for  $40,000  to  provide  for  improvements  and  extensions 
to  the  municipal  electric-lighting  plant  was  approved  by  a 
vote  of  430  to  184.  On  Aug.  15  the  board  of  municipal  elec- 
tric lighting  commissioners  held  a  special  meeting  to  con- 
sider bids  for  two  seventy-live-light  street-lighting  sets. 
The  commissioners  awarded  the  contract  for  one  set  to  the 
Westinghouse  Electric  &  Manufacturing  Company  for 
$3,214.56.  This  amount  was  lower  than  the  bid  of  the 
General  Electric  Company,  which  was  the  only  other  con- 
cern making  a  tender. 

New  Jersey  Motor  Manufacturer  Etilarges  Plant. — .\ddi- 
tions  are  being  made  to  the  plant  of  the  Bell  Electric  Motor 
Company,  of  Garwood,  N.  J.  The  new  buildings  are  well 
under  way  and  will  be  completed  shortly,  when  the  com- 
pany will  be  able  to  double  its  output.  It  has  recently  re- 
ceived many  orders  for  motor-generator  sets,  for  storage- 
battery  charging  and  similar  service,  and  at  present  this  is 
becoming  a  large  part  of  its  business.  An  order  has  just 
been  placed  by  the  Central  Railroad  of  New  Jersey  for 
this  class  of  apparatus,  to  be  used  for  charging  batteries 
on  the  baggage  trucks  in  its  new  passenger  station  at  Jersey 
City.  Nine  motor-generator  sets,  each  consisting  of  a  40- 
cycle,  single-phase  motor  directly  connected  to  a  direct- 
current  generator,  were  shipped  a  short  time  ago  to  the 
Postal  Telegraph   Company  at  Albany,   N.  Y. 

Scientific  Management  in  Hotel  Lighting. — An  unneces- 
sary expense,  which  in  the  aggregate  is  heavy,  is  incurred 
in  an  electrically  illuminated  hotel  every  time  that  a  guest 
leaves  his  room  and  forgets  to  turn  out  the  lights.  At  the 
same  time  it  gives  an  air  of  "smallness"  to  the  house  to  in- 
stall any  form  of  switch  that  will  automatically  extinguish 
the  lights,  unless  at  the  same  time  it  is  arranged  to  turn 
them  on  again  automatically  at  the  guest's  return.  Work- 
ing to  this  end,  the  Hart  Manufacturing  Company,  of  Hart- 
ford, Conn.,  maker  of  the  Diamond  H  line  of  switches,  per- 
fected not  long  ago  a  door-bolt  solenoid  switch  that  is  ar- 
ranged to  accomplish  both  desired  results.  The  company 
has.  had  large  success  in  introducing  this  switch  into  big 
hotels  in  Chicago  and  other  Western  cities,  although  the 
Eastern  hotels  are  a  little  backward  in  adopting  it. 

Robbins  &  Myers  Welfare  Work. — Following  a  very  busy 
season  in  its  factory  at  Springfield.  Ohio,  the  Robbins  & 
Myers  Company  instituted  a  big  "get-together"  day  for 
its  factory  and  office  force  during  the  second  week  of  Au- 
gust. The  occasion  was  one  in  which  the  entire  corps  of 
employees,  from  the  officers  and  owners  to  the  least  im- 
portant workers,  participated,  and  it  afforded  each  class  an 
opportunity  to  benefit  by  getting  better  acquainted  with  the 
aims  and  personalities  of  the  other.  The  question  of 
whether  an  individual  is  at  the  head  or  at  the  tail  end  of  a 
business  is  not  only  one  of  latent  mentality  but  also,  in 
most  cases,  of  early  opportunity  and  environment.  This 
company  seems  to  be  aiming  at  closer  co-operation  between 
the  various  parts  of  its  organization  by  bringing  them  to- 
gether in  other  relations  besides  those  of  master  and  serv- 
ant. 

Troubleman's  Searchlamp  Popular.— The  portable  trouble- 
man's  searchlamp,  manufactured  by  the  Electric  City  Sales 
Company,  of  Marion,  Ind.,  is  finding  wide  distribution 
among  the  central  stations  of  the  country  which  have  trans- 
mission lines  to  maintain.  The  following  companies  have 
recently  added  this  type  of  lineman's  lamp  to  their  equip- 
ment: Pacific  Light  &  Power  Company,  Manchester  Trac- 
tion, Light  &  Power  Company,  Edison  Electric  Illuminating 
Company  of  Brooklyn,  Butte  Electric  &  Power  Company, 
Evansville  Public  Service  Company,  Sao  Paulo  Tramway, 
Light  &  Power  Company  and  Central  Hudson  Gas  &  Elec- 
tric Company,  and  in  addition  lamps  have  been  sold  to  the 
cities  of  Galveston,  Tex.,  and  Winnipeg.  Canada.  The 
lamp  gas  container  and  accompanying  apparatus  were  de- 
scribed and  illustrated  in  the  Electrical  U'orid  of  May  18. 
1912. 


Advocating  Interstate  Trackless  Trolley  Line. — There  is 
some  agitation  on  foot  in  favor  of  the  installation  of  a 
trackless  trolley  service  from  West  Pawlct,  Vt.,  to  West 
Granville,  N.  \' .,  passing  through  the  towns  of  Wells,  \  t  . 
and  Granville,  Middle  Granville  and  North  Granville,  N.  Y. 
The  length  of  the  proposed  line  would  be  about  15  niili^ 
arid  a  present  population  of  about  7000  would  be  affected. 
Thomas  F.  Healey,  of  Middle  Granville,  is  interested  in  the 
project  and,  if  it  is  finally  installed,  the  system  may  draw 
its  electrical  energy  supply  for  operation  from  the  Western 
Vermont  Power  &  Light  Company,  of  Fairhaven,  Vt.  .\ 
franchise  has  been  granted  for  the  construction  of  a  re^;nl 
trolley  line  over  part  or  all  of  the  above  route,  and  n 
thought  that  this  will  cover  the  proposed  trackless  trolii^ 
installation.  The  advantages  of  the  latter  are  a  reduction  in 
the  cost  of  construction,  because  of  the  elimination  of  all 
grading  work  and  laying  of  tracks,  and  also  a  greater  flex- 
ibility of  operation  than  is  afforded  by  the  ordinary  trolley 
system.  The  coach  proposed  for  this  line  is  of  the  semi- 
convertible,  one-man,  prepayment  type,  equipped  front  and 
rear  with  dual  rubber  tires,  and  having  an  individual  motor 
drive  on  each  wheel.  This  four-motor,  four-wheel  drive, 
combined  with  rubber  tires,  gives  maximum  traction  and, 
with  a  reasonably  hard  road  surface,  makes  the  vehicle 
adaptable  for  use  under  all  conditions  of  weather. 

German  Electrical  Exports  Show  an  Increase  During  1912. 
— In  the  following  table  is  shown  a  comparison  between  the 
figures  for  the  first  six  months  of  1912  and  those  for  the 
same  period  this  year  on  German  electrical  exports.  It  is 
worthy  of  note  that  out  of  the  seventeen  items  covered,  em- 
bracing all  the  important  classifications,  decreases  occurred 
in  only  four.  Of  interest  also  is  the  fact  that  during  the 
first  half  of  this  year  the  imports  of  electrical  goods 
amounted  to  about  $1,527,000,  while  for  the  same  time  last 
year  these  imports  were  valued  at  approximately  $1,235,000. 

GERMAN    ELECTRICAL    EXPORTS 


Classification 


1913 


Dynamos,   motors,   transformers,   etc $6,430,000  $5,575,000 

Armatures    and     commutators 920,000  720,000 

Secondary  batteries  and  electrodes 596,500  756,000 

Cables     4,435.000  2.735,000 

Arc  lamps,  mercury-vapor  lamps,  etc 341,500  316.500 

Searchlamps,    etc 282.300  112,700 

Metal  filament    lamps     4.765.000  5.415,000 

Carbon-filament     lamps     463,000  390,000 

Telegrapii    apparatus     1 33,700  1 73,500 

Telephone  apparatus 881.000  623,000 

Safety    and    signaling    apparatus 452.000  447.000 

Wireless  telegraph  and  telephone  apparatus 170,000  179.700 

.■\pparatus  for  lighting,   power  transmission,  etc....  6,140,000  4.230,000 

Medical    apparatus    481.000  476.500 

Measuring    aoparatus    2,697.000  1,964,000 

Primary    batteries     282.000  184,700 

Insulating     tubes 350,000  291,500 

Hartford  Telephone  Manufacturer  Installs  Motor  Drive. — 

The  new  plant  of  the  Gray  Pay  Telephone  Company  at 
Hartford.  Conn.,  has  recently  been  completed.  Ten  small 
two-phase  220-volt  Western  Electric  induction  motors,  with 
a  total  capacity  of  115  hp,  have  been  installed,  together 
with  seven  ovens  of  so-kw  capacity  each  and  a  lo-kw  weld- 
ing machine.  The  ovens  are  used  for  baking  enamel  on  the 
telephone  cases  and  are  controlled  through  circuit-breakers 
operated  by  time  switches  mounted  on  a  separate  switch- 
board. There  are  650  lighting  outlets,  those  on  benches  and 
machines  being  provided  with  White  adjustable  fixtures, 
and  those  for  general  lighting  being  supplied  with  Benjamin 
single-light  fixtures.  A  power  panel  on  each  floor  controls 
the  motors  and  the  feed  wires  run  from  these  panelboards  to 
a  four-panel  switchboard.  All  feeders  both  for  power  and 
lighting  are  in  conduits  and  all  branch  lines  are  placed 
in  National  Meta  molding.  Trumbull  panelboards  and 
switchboards  are  used  throughout,  and  the  contracting  work 
was  done  by  the  L.  K.  Comstock  Company,  of  30  Church 
Street,  New  York.  G.  W.  Perry,  wire  inspector  of  the 
Hartford  Board  of  Fire  Commissioners,  from  whom  the 
above  item  is  received,  states  in  addition  that  prospects  are 
bright  for  a  good  growth  of  business  during  the  coming 
autumn.  Several  large  buildings  are  now  under  construc- 
tion, among  them  the  new  office  building  of  the  Hartford 
F.lectric  Light  Company. 
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Bids  Sought  for  Alternating-Current  Synchronous  Con- 
ensing  Apparatus. — The  clerk  of  the  Sanitary  District  of 
Chicago  will  receive  sealed  proposals  for  furnishing  alter- 
ating-current  synchronous  condensing  apparatus  and  also 
3r  furnishing  round  manhole  frames  and  covers,  at  the 
ffice  of  the  District,  900  South  Michigan  Avenue,  Chicago, 
ntil  noon  on  Aug.  28.  Specifications,  plans  and  form  of 
roposal  may  be  obtained  upon  application  at  the  office  of 
Te  Sanitary  District,  of  which  John   McGillen  is  clerk. 

Brookfield  Insulators  Used  in  a  Difficult  Climate. — Fol- 
)wing  diiiiculty  in  obtaining  an  adequate  insulator  for  low- 
jnsion  service  in  the  salt  swamp  district  of  Utah,  the 
rookfield  Glass  Company,  of  2  Rector  Street,  New  York, 
is  perfected  a  new  type  of  insulator  which  has  been  adopted 
y  the  Postal  Telegraph-Cable  Company  for  the  lines 
hich  it  operates  in  this  locality.  It  was  found  that  with 
le  earlier  type  of  insulator  the  salt  dust  would  settle  on  the 
irface  of  the  glass,  and  when  a  slight  rain  or  snowfall 
inie  the  salt  solution  formed  would  serve  to  short-circuit 
le  line.     The  new  type  of  insulator  is  improved  by  having 

large  and  comparatively  flat  exposed  surface  which  can 
e  cleaned  conveniently,  two  large  protected  inner  areas 
id.  finally,  a  deep  inner  petticoat  which  makes  the  leakage 
ith  e.xtremely  long.  While  this  type  of  insulation  was  de- 
sloped  primarily  for  the  peculiar  conditions  above  men- 
oned,  it  is  suitable  for  use  on  any  low-voltage  line. 

Tungstolier  Works  Move  to  Cleveland. — The  Tungstolier 
/orks  of  the  General  Electric  Company,  formerly  located 
:  Conneaut,  Ohio,  are  now  located  at  Cleveland,  Ohio,  the 
ictory  and  office  having  been  transferred  on  Aug.  i.  The 
lant  now  occupied  by  the  fi.xture  works  is  known  as  the 
rfanhoe  Metal  Works  of  the  General  Electric  Company  and 

situated  on  Ivanhoe  Road  in  East  Cleveland.  This  new 
lant  is  a  magnificent  structure  of  brick  and  stone,  equipped 
ith  the  most  modern  apparatus  for  producing  formed  and 
ist-metal  products.  Speed  machines,  spinners,  presses  and 
itomatic  devices  of  many  kinds  have  been  installed.  The 
jnveniences   provided   for   employees    include   a   cafeteria, 

library,  rest  and  recreation  rooms  and  shower  baths, 
nder  the  direction  of  Glenn  C.  Webster,  general  man- 
jer  of  the  Tungstolier  Works,  the  plant  has  been  organ- 
ed  and  systematized  to  operate  at  highest  efficiency, 
rom  the  designing  room  to  the  shipping  room  the  effort 
f  the  organization  is  to  turn  out  the  products  in  the  best 
Dssible  manner  and  in  the  quickest  possible  time.  The 
eadquarters  of  the  Tungstolier  sales  organization  are  lo- 
lled in  the  downtown  district,  at  Euclid  Avenue  and  Nine- 
:enth  Street.  Showrooms  have  been  equipped  at  this  ad- 
ress  and  everything  which  leads  to  complete  and  compre- 
ensive  service  to  the  trade  has  been  installed. 

Steel  Works  Drew  Energy  Supply  from  Large  Central- 
tation  System. — .Several  of  the  independent  steel  compa- 
ies  in  the  coal  and  iron  region  of  Pennsylvania  and  West 
irginia,  among  them  the  Apollo  (Pa.)  Steel  Company, 
v^eirton  (W.  Va.)  Steel  Company,  West  Leechburg  (Pa.) 
teel  Company,  Blaw  Steel  Construction  Company,  of 
[oboken.  Pa.,  and  the  Vanadium  Alloys  Company,  of  Pitts- 
urgh.  Pa.,  are  large  users  of  electric  drive  and  draw  their 
nergy  supply  from  the  lines  of  the  West  Penn  Traction 
ompany.  In  the  cold-rolling  department  of  the  West 
•eechburg  company's  plant  electricity  is  extensively  used 
)r  driving  the  rolls,  machine  tools,  cranes  and  lifting 
lagnets.  The  energy  is  brought  in  on  lines  from  the 
onnellsville  (Pa.)  generating  station,  although  there  is 
onnection  to  the  lines  of  the  Allegheny  Valley  station  for 
se  in  emergency.  This  three-phase,  6o-cycle  current,  at 
200  volts  pressure,  is  converted  to  direct  current  by  means 
f  a  synchronous  motor-generator  set,  as  the  service  de- 
lands  a  wider  range  of  speed  variation  than  can  easily  be 
btained  with  the  present  standard  alternating-current  ap- 
aratus.  The  Weirton  company  has  just  completed  the 
onstruction  of  a  group  of  mill  buildings  (the  largest  of 
'hich  occupies  a  ground  area  measuring  300  ft.  by  200  ft.), 
1  which  all  rolling-mill  drive  and  auxiliary  mechanical 
pcrations  will  he  done  electrically.  Energy  for  this  elec- 
rification  is  to  be  drawn  from  the  substation  at  McDonald, 
a.,  the  tension  on  the  incoming  wires  being  25,000  volts. 
lere  again  the  direct-current  drive  is  preferred,  and  for 
he  same  reason  as  in  the  case  of  the  above-mentioned 
lant.   and.   in    order   to   obtain    thi^    from    the   alternating- 


current  supply,  two  motor-generator  sets  of  isoo-hp  rating 
have  been  installed  by  the  steel  company. 

Electrical  Properties  Company  Readjustment. — Stock- 
holders of  the  Electrical  Properties  Company  have  ap- 
proved the  plan  for  reduction  and  readjustment  of  its  capi- 
tal stock,  proposed  by  J.  F.  Wallace,  H.  R.  Hayes  and  A. 
M.  Chambers.  The  concern's  assets  will  be  sold  to  a  new 
company  to  be  known  as  the  Electrical  Properties  Corpora- 
lion,  which  will  own  all  the  capital  stock  of  Westinghouse, 
Church,  Kerr  &  Company. 

Public  Service  Company  of  Northern  Illinois. — The  Chi- 
cago newspapers  publish  a  rumor  to  the  eflfect  that  the 
dividend  rale  on  the  common  stock  of  the  Public  Service 
Company  of  Northern  Illinois  is  to  be  increased  from  4 
per  cent  to  5  per  cent  before  the  end  of  the  year.  This 
company,  which  is  one  of  the  Insull  properties,  has  an 
aggregate  funded  debt,  including  that  of  the  underlying 
properties,  of  $26,699,100,  besides  $2,500,000  in  three-year 
6  per  cent  notes.  It  has  issued  $7,588,000  in  6  per  cent 
preferred  stock  and  $9,062,000  in  common  stock.  It  serves 
a  large  and  prosperous  area  surrounding  Chicago  in  north- 
eastern   Illinois. 

Sale  of  Toronto  Hydro-Electric  Bonds. — General  deben- 
tures of  the  Toronto  Hydro-Eleclric  Commission,  amount- 
ing to  $4,220,000,  were  disposed  of  to  N.  W.  Harris  &  Com- 
pany, of  New  York  and  Chicago,  the  bonds,  which  bear 
interest  at  4  per  cent,  being  at  83,  making  the  effective  in- 
terest about  5  per  cent.  This  is  the  first  sale  of  the  com- 
mission's bonds,  which  have  heretofore  been  refused  by  the 
London  market,  the  reason  commonly  given  being  that 
Toronto  interests  have  carried  on  an  active  campaign  in 
London  to  discourage  the  purchase  of  public  utility  securi- 
ties. The  importance  of  this  sale  to  the  city  will  be  under- 
stood when  it  is  stated  that  through  inability  to  dispose  of 
them  before  the  city  has  held  these  bonds  in  its  own  sink- 
ing fund,  utilizing  the  money  they  represent  for  construc- 
tion work  on  the  municipal  electric  system. 


Industrial  Securities 


Security 

Capital  Stock 
Listed 

DIVIDEND 

QVOTATION 

Per  Cent 

Period 

Aug.  20 

Aug.  26 

.Mlis-Chalmers,  t.r.,  5th  pd 

$10,800,000 
16,050,000 

153,887,900 

.U4, 471, 400. 
16,074,425 

101,363,600 
41,380,400- 
5  0,000 -,000 
99,747,600 
34,496,400 
3.,  998,700 

"ii" 

13 

93 

20 

74 
130i 

47J 
USi 

86 

67 

V^" 

119i 

7i* 
19* 
73i 
130i 
48 

AlUs-Chal..  pf.,  t.r.,  5th  pd 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Batter>-,c 

1 

Mackay  Cos. ,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &M.,c. 
Westinghouse,  E.&M.,pf, 

86* 
67* 
68* 
71i 
119* 

*Last  price  qu 


NEW  YORK  METAL  MARKET  PRICES 


Copper : 

Standard,    spot' 


, Aug.  25 , 

Bid.  Asked. 

16.00 

Selling  Prices 


London,  standard,  spot*    69 

Prime  Lake    

Electrolytic  15.85 


Casting 


.15.70 


Copper  wire  base 16.75 

Lead    

Nickel    40.00 

Sheet  zinc,  f.  o.  b.  smelter 

.Spelter,  spot 

Tm,  spot*  41.40 

-Aluminum: 

Prompt  delivery    22.50 

Future    20.00 


15       0 

16.00 
to  15.95 
to  15.80 
to  17.00 

4.75 
tc.  45.00 

7.75 


15.85 
15.70 
15.60 
16.75 


*OLD  METALS 


Heavy  copper 
Brass,  heavy 
Brass,  light.  . 
Lead,  heavy    . 
Zinc,  scrap    .  , 


14.50 
9.25 
8.25 
4.40 
4.62'/ 


to  15.95 
to  15.80 
to  15.70 
to  17.00 

4.75 
to  45.00 

7.75 

5.87  J4 
to  4L50 


14.50 
9.25 
8.25 
4.65 
4.62^ 


♦COPPER  EXPORTS 


Total  tons  to  Aug.   25 27,597 

"From  d.-iily  transactions  on  Die  New  York  Metal  Exchange. 
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Bll*in6**    ^0t6S  Bashings. — A    sample    oJ   the    No.    Ai    boshing,    betwt 

"          ^^  :~e  :ao  pirts  of  which  U  fastened  a  tac-siniile  of  the  Nc 

-    rtieri^  outlet  box  corer.  is  being  distributed  by  the  Fede ' 

Sign    Srstem     ( Electric  >,    Chicigo.      These    bashings    i 
qnickly  inserted  and  easily  removed,  as  shown  by  sere 

-     -_     .     .--     ^    .    ..,_..    ...    ^  -'."     .,    ■•  .^..  :n:niarure  illnstrations. 

ifcci  has  heretofore  been  in  the  Ford  Boildins.  Power  Plant  S^ipBes.— The   Schntte   &   Koerting   Ccr 

—  .--                 -          —    .^     Vew  Yc   ■-  •---■      "'■■ladelphia.  has  issued  a  nreniy-rwo-page    --••. 

Tnrmball  '^*    power-boose    eqnipment    is    illnstri 

■;    Bantair  Injectors,   condensers,  valves   for  var. 

.ii.  -  l^it  o;  kiife  switches.  '- licliiOirii  ^-^'^     -■"•:niney   ventilators,     fnraace     blowers    ar - 

Ind'eieOTicii  spwsahies  in  Greater  Kcw  dev7ces   are  referred   to. 

^   1    _  Generators^ — '-       ■■-'^-    v-      5*^85    of   the   West.::^. 

The  Hcriey  Marhinr  Company,  : :  Oiicago.  IIU  has  been  El««^c  &  Mir                                    - y  type  SK  direct-crrr< 

forced  tc  adi  extf--     t'-  ■  :   Its  sales  foirce  in  order  to  keep  comm-titing-;                                      -    !-.-  k-w^  to  xo  tw    :. 

pace  with  the  gr-                         ;ri=ess  in  Thor  eJe-ctric  wasl:-  f^  volts,  are  cr^:-.;ei  i:                              .       ■      _ 

iag  isaachrEes.     J                            ce-?resideat  and  director,  has  ^> '  roUec-steel  irames.  c 

rece«tly  tatea  cii.  ,.             .   corrpanys  Eastern  terntory.  temperatrre  and  large  ovev 

wTti  heac<-=arrers  ~  t;e  r  larrroa  B=3ding.  Xew  York.  Laandry    Ifarhrnery. — The    H  .  - 

M.  W.    Dmook   Caapeixy.—yt-.    S.    L    TVayer.    of   424  Ck^czr-^   >-.i  -tTt--:r  dTrrr-r-r:?^: 

Scctta  CSstc'n  Ssreet.  C£icago,  has  been  appointed  ItEnods  ^^■' 

saies  r^a-if-c  icr  the  5£.  W.  Dmton  CoiEpaay,  of  Provi-  w^- 

deace.    R.    I-   wiacii    T7a~zfa^r=res    "Xotorode'    soldering  dse               -   ■          ;    .  . 

passe.     This  piaste  is  compccsced  rex-  the  eVcTrical  trade  and  =**=  ••"  '"*  ij<>£ise6o.u,  iss  ae^.  a;                                           -  ■    ± 

is  said  to  be  alssolat^  i:c-=-corrc«Te.  woman. 

The   Bbw   Steel   Ccasamaioa.   Ot^miij    recesily    com-  Siw^ge-Battery     ligfatai^     ^"^^ —  -      i 

pieied  a  new   c^cs  b^c:r^  of  its  own  at  Ho-bc.kes.   Pa_  pampiJet  bearc^g  the  nrpnrt  of  tie  Barber-- 

33d   330vefi   its   g-«t:-«ra:   cSces   to    riiat   stroctsre.     It   also  pany,  600  East  tifreenth  Street.  Ki-^i?    _  r 

estaiEsbed  a  shcrt  rirse  a«-   a  branch  sales   o=ce  at  621  battery  dectric^igbti^  {Oasts  f:- 

Fa— >ers'  Biri  Br£liS-:g   ?^— ^bc-A.  Ps.    The  cc-r'-i-rrr  1-as  deuces,  pobfic  bcdlfiags,  beanes? 

-  r  i  the  services  c:  T    "' '    ~  .  —  rrte.  icx  mar  fnUy  described.     S(^Be  inte-'  =  -  -  _                                                « 

iTvr  saJes  r=a3a^                        "iEi&i  Stt-  the  sabject  is  grvea. 

"--V?^     Pa.      He     ■                     -:=    beadijEz.-  r^n^^^^r — iL  B.  Aasiia   i    _                              -        -r   s^nd- 

Xew  Ycri.  iic  y—   'f~^Jie  Ae  ^^^  c:  :^i_Li-  jEg   o«tt  revised  sbees,  dcs^gsusitA  ii   Asstm   i»o.   33   and 

Aesetb  X(x   la.  OB  ■^Galvadtict''  aad  *"S-  A-  C  Co.  SpecsaT" 


New  Industrial  Companies 


T&e  Elecrrit  ~-5— --   ^  r--     Ctnia^rr     -f  Seattit     ^v  iih  -  l  '   ^  -        "  — 'a  TeTi-tkr?  ■""         "   -.         t  5^0, 

sc   -e^-    --    — :-ir±i    -"       -     -;-"  ;   '---ck  of  S^iLaoo  h  £Jectric  A:  ;    .    rtr- 


ti  a        -       

»jg^_  Mo>tars. 

LT-     J.   F-      5^—  '■ 


.:    lilt 
:tf  i£S. 


Trade  PubKcatioiis 


TraBsfimsTi — r  _ 
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Personal  Mention 


tcttc  iftceral  g-a agger,  §«c- 


Mr.  J.  H,  Lawton,  iorrr.^ij  oi  Otkak.  ^ 

rr.ana^tr  of  th«  N'ew  Shiron  Ma.>  sta!:-,  ■  t 

«irr.«  !nttr*»ts. 

Mr.  C.  A.  Dow  hat  been  3pp<>iBte<i  tep«riet«a4ent  of  tl»« 
A!::anc«  ■  N'eb.y  Water  an4  Light  Dcpintatnt  at  Kioce*v>r 
to  Mr.  W.  C.  Barnei- 

Mr.  L.  W.  Crcfaore  ha$  beea  ap{>on>te4  city  e«£is«er  aad 
tcp»erintcn'i«nt  of  electricrtjr,  water,  ttreett  aa4  sewer*  ©f 
the  city  of  Fallon,  Xer. 

Mr.  H.  M.  Ferg:Baoa  ha;  -  *—  ^ —  of  tie 

corr.rr.ercial  ditp&r'.rr.rm.:  -A  .  ?fct  fc 

v".a;er  Comfrany  as  s-ccesi  . 

Mr,  Ofirer  B.  MiOtr  has  >ecn  a^^v.i.^:-'*  a-a.-ager  of 
the  n;i:r.:-:pa'  e'ecric  I;;??:':  plant  at  Gen>>a,  Keb,,  as  soc- 
ctizCT  to  Mr  O-  -\.  Caric,  ir 

Mr.  W.  B.  PoweU  has  bee 
retary  an-i  treaicrcr  of  tie  Villa  Rica  ''Ga./  EUxxxic  Ligfet 
&  Power  C-,m5acy  in  place  of  Mr.  G.  3.  Malnee. 

Mr.  B.  F.  Tacker  has  beoocie  district  ssperiBtewieat  ot 
the  Taylornlie  (10.^  dtstrict  ot  toe  Ceatra!  IIBaots  Pafclic 
Service  Cosqtaajr.    Mr.  Tacker  was  ionaeriy  at  Virdea,  IIL 

Mr.  L  K.  Wtmnm,  <A  CUeago,  has  b«ea  eagaged  as  s^er- 
icteiMieDt  of  tlie  iiiiiitii  ifwl  electric  Kgfat  plaat  at  Eat'.r 
Kaptds.  yUch^  as  taccewor  to  tize  late  W.  H.  Woodisaa-et 

Mr.  J.  A.  Porta;  fonnerfy  siaeaeer  of  tbe  Paris  CTex. 
L:?h:  &  Po-ver  Couqiaay,  bas  beea  ^ade  ass^tast  to  th-t 
preiideai    ^:    -.he   Ligfat   &  DcrelopnicBt    Coc^aay   of   S" 
Lo-ris.   Mo 

Mr.  F.  D.  M  ittniif  jr,  ionaeriy  with  tfae  L«zerae  Cbaa':- 
Gas  jt  Electric  Cooipasy  at  Kia^^O!!,.  Pa,  isas  bectMBr 
a;:o-:iate>i  aitfa  tbe  Kewaaee  rin.,>  Li^ht  fc  Power  Omb- 
pany  as  coestmctioa  eagrae^r, 

Mr.  Heaiy  Fkq'  has  beea  ^povateid  aa  appraiser  of  tbe 
assets  of  the  Joira  F  5»eTe???  C<i«str«clice  Cosspaay  of 
New   York,   wfaich   hi.  for   certaiB   sectioss   of 

New    York's    aew    sc  cosjpaay   was    receatly 

placed  in  tse  hands  '. 

Mr.  R.  C  Joaes,  secretary  asc  treasErer  of  tfee  Saa 
Antonio  1  Tei.j  Gas  i  Electric  GioipaEy.  sas  &ees  efaytf*? 
secretary  of  tse  Saa  Aatosio  Tractkua  Ccwntiffiny,  of  whitM 
be  is  treasarer  aod  a»»?^agT  geaeral  ataarger.  Mr.  Joaes 
sacceeds  Mr.  O.  O.  Wood^aa  as  secretary. 

Prof.  H.  H.  Rigbse  bas  resigsed  as  Head  of  tfee  electrical 

det>3rTinr^*     t-     -•■*■     'wV*7^-r-»-r.rTf»     Tfwr-TAy<^      ^<y£^<^M       tq     'fyt- 


:<«■  '.r-e  ret;;rr.   Tr 
Mr.  Artfaer  L 


1-4- 


h-i  :.     -      .  .     ..ay. 

Mr.   George  H.  DeSeJui,  ior  ssaay  years   y^^i-xaii  re^e- 

sestatrre  of  the   2>'ati-,-:ial   Electrfca?  C'.-rr^-s-n-;-'r    '■•■".rrs.' 
tioB  of  t!ic  'SZ.-.-.-A.  £'*ates.  cat 
teat  »ody  as  i.-soc*tsor  to  Mr, 


J, 


■,/:«5<oeacai9tt 


'arafiE  e.  ict? 


eryryTTi.  itr. 


of  t^  iEstaEatio*!  of  ti^e  eiejrtr 
tfac  MissiiSii^.  Sirer  lock  a:  ? 
is   tfee   €=:cl^-T    >-    —  -    gCTerr.— .t^  T 
cEarge  of  tie   z.ziLi:r-:.~^'.n  "A  a  50 

tse 


lAzer  or   tae   MoetgOfnery 

r--3-C'3«ry.  wfeo  is  a  ?a?t-r-" 
ha5  cees   ^ " 


Kor±  .^d'-s 


coe- 


Mr.   C   E.   Wmxe,   =t5 

Light  &  's.'\.'ater   ^■-.-wr 
of  the   Soc-jitr-     ^  ; 
delegate    A   :'-' 
national    Gs.=    ■ .         - 
October.    :>-5. 
Mr.  George  H.  Lavresce,  of 

Public  Ser-rrce  C:  — — isiicii  of  Masja-rh" 

sure    of    other    ir-.rf.      Mr.    LaTrre-ts 

many  as  the  rt^rr-t-tr  irita  tee  wt-iest  exi^r.^riz-  i- _  .-;■- 
haps  the  ablest  of  the  aew  board  apyctstec  'ty  G-i-r-rr^tr- 
Foss  on  Tone  2;. 

Mr.  G.  W.  Borst  has  beert  app^i^ttec  thief  elers-ical  es- 
gineer  of  the  Chicago  F-se  Martha . --t  hi 2:  Crsrss-rr.  suc- 
ceeding Mr.  C  T.  Mcbcnalc.  For  three  years  pri^r  tc  Jrly  : 
Mr.  Borst  was  co-r.ett*':  with  the  ettzir-eerit^  cetart- 
•ment  of  the  Wester:  Zl:5^ttrit  ''--r.-^r.-  rt  '?hi:aso-  Be- 
fore that  he  was  assc-rat-^t  -ar-lth  :--r  vr-rstr^ta^'^cse  Elec- 
tric Sl  Mano&ctcrirs  Ct-r.car:y  ir    ?:ttsbtrr?S- 

Mr.  Carl  O.  Y.  Mcctelint  isststa—   titief  ettz^^r    i=-; 

department  Swedisc  Stati  railways.  Stockarlrt.  arrrre-t  i= 
New  York  -Ang.  25  to  scettc  tea  weeks  ir  A=;eri'ta.  htscett- 

heavy  electric  tractioa-  After  Tisitinz  piasts  ia  the  Eisc 
and  in  the  licinrty  of  Kew  Yori.   Messrs.   Mostefes  aad 


jt  iL- 


Obituarv 


Mr.  Ja^aes  Seeveaeoo, 

trir  Ct=.7a=y.  electr^ta' 
3Chrt3_   rt'E:   sis    oea''- 
tresjT^g    icodeat. 


fof  baralL 


tc  tie  •_rt'w!rey  i  ScsT^ez-soti  z,jec.- 

ti.*  resElt  of  a 
-•cair    work    oc 

TraS    CZS^t    >it-r  • 

t-i   of  ■se  siKji    i  ■  . 
- ' »    '■sasz^    Iszez.     1 1  - 
t "  "f   lea-res   a   w^  ' 
--    liarth 
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Construction 

New  England 

SKOWHKGAN,  Mli.— The  Somerset  Trac.  Co.,  of  Skowhegan,  will 
award  a  contract  for  the  construction  of  a  substation  within  the  next 
30   days. 

CHELMSFORD,  MASS.— The  Lowell  El.  Lt.  Corpn.,  of  Lowell,  has 
submitted  a  proposition  to  the  Water  Commissioners  for  furnishing  energy 
at  the  pumping  .elation. 

MALDEN,  MASS.— The  Street  and  Water  Commission  is  considering 
plans  for  the  installation  of  an  ornamental  street-lighting  system  on  ihc 
business  streets  of  Central  Square  and  has  asked  the  City  Council  for  an 
appropriation  of  $42,000  for  street-lighting  next  year,  which  will  pro- 
vide for  ornamental  lamps. 

NEW  BEDFORD.  MASS.— The  stockholders  of  the  New  Bedford  Gas 
&  Edison  Lt.  Co.  have  voted  to  increase  the  capital  stock  by  2650  shares 
to  be  sold  at  $2C0  per  share.  The  proceeds  will  be  used  for  extensions 
and  improvements  in  the  power  plant  and  for  extensions  to  business. 

RE.'VDING,  MASS. — Preparations  arc  being  made  by  the  Reading 
municipal  electric  light  board  for  improvements  and  extensions  to  the 
municipal   electric   plant,   involving  an   expenditure   of  about  $25,000. 

TAUNTON,  MASS. — Mayor  Fish  has  signed  the  order  appropriating 
$50,000  for  a  new  generating  unit  for  the  municipal  electric-light  plant. 

NARRAGANSETT  PIER,  R.  I.— The  Narragansett  Pier  El.  Lt.  &  Pwr. 
Co.  has  recently  completed  a  6-mile  extension  to  its  system  to  Matuuuc 
Beach.      R.   L      W.    C.    Clarke   is  general   manager. 

PASCOAG,  R.  I. — The  Pascoag  Fire  District  has  decided  to  continue 
to  operate  its  municipal  electric-light  plant,  instead  of  purchasing  elec- 
tricity from  the  Blackstone  Valley  Gas  &  El.  Co.  to  operate  the  system. 
Improvements    will    he    made    to    the    plant,    to   cost    about    $4,000. 


Middle  Atlantic 

AURORA,  N.  Y.— The  Aurora  El.  Lt.  Co.  expects  to  purchase  within 
the  next  six  months  about  1000  incandescent  lamps.  N.  L.  Zabriska  is 
nisnager. 

LONG  ISLAND  CITY,  N.  Y. — Contracts  have  been  closed  between 
the  New  York  &  Queens  El.  Lt.  &  Pwr.  Co.,  of  Long  Island  City,  and 
the  General  Vehicle  Co.,  of  New  York,  whereby  the  former  will  furnish 
energy  to  operate  the  manufacturing  plant  of  the  latter,  now  being 
erected  on  Borden  Avenue,  Long  Island  City.  The  New  York  &  Queens 
El.  Lt.  &  Pwr.  Co.  has  also  signed  a  contract  to  furnish  energy  to  oper- 
ate the   factory   of  Joseph   Haberman   &  Co.,   on  Borden   Avenue. 

MARION,  N.  Y. — The  Marion  Pwr.  Co.  has  just  completed  the  erec- 
tion of  a  distribution  line,  including  transformers,  costing  about  $6,000 
for  the  Wayne  Cold  Storage  Co.,  of  Marion.  The  line  from  Williamson 
to   Marion   has    recently    been   rebuilt. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  of  school  buildings,  Department  of  Education,  corner  of 
Park  Avenue  and  Fifty-ninth  Street,  New  York,  until  Sept.  2.  for  addi- 
tions and  repairs  to  the  electric  equipment  at  De  Witt  Clinton  High 
School,  High  School  of  Commerce  and  Wadleigh  High  School,  borough  of 
Manhattan;  for  additions  to  and  alterations  in  the  electric  equipment 
of  Public  School  18,  Broadway,  West  New  Brighton,  borough  of  Rich- 
mond. Also  for  fire  protection  work  at  Public  School  3,  Church  Street, 
Pleasant  Plains;  Public  School  4,  Shore  Road,  Kreischeri'ille,  and  Public 
School  29,  Manor  Road,  West  New  Brighton,  borough  of  Richmond. 
Blank  forms,  plans  and  specifications  may  be  obtained  at  the  office  of 
the  superintendent  of  school  buildings,  corner  of  Park  Avenue  and 
Fifty-ninth    Street,   borough   of   Manhattan. 

PHOENIX.  N  Y. — The  Seneca  River  Pwr.  Co.,  of  Phoenix,  is  changing 
the  present  arc-lamp  street-lighting  system  to  250-watt  tungsten  lamps. 
E.  M.  White,  of  Phoenix,  is  vice-president. 

RANDOLPH,  N.  V— The  Randolph  Kl.  Lt.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  six  months  one  100-kw  to  150kw,  three-phase, 
60-cycle,  2300-volt  generator  and  engine  suitable  for  same.  J.  W. 
Grace  is  manager. 

ALIJURTIS.  PA. — Preparations  are  being  made  for  the  installation 
of  an   electric-lighting  system  in  Alburtis. 

ALLENTOWN.  PA.— The  Lehigh  Valley  Transit  Co..  of  Allcntown, 
has  closed  a  contract  whereby  it  will  supply  electricity  to  the  Philadelphia 
Suburban  Gas  &  El.  Co.,  which  furnishes  electrical  service  in  North  Wales, 
Lansdalc    and    suburban    districts. 

EPHR.\TA,  PA. — The  Borough  Council  has  accepted  the  bid  of  the 
Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh,  for  furnishing  the  new 
350-kw  turbo-generator  set,  exciter  and  switchboard  and  condenser  for 
the   municipal   electric-light   plant,  at   $11,600. 

LANSFORD,  PA. — The  Lehigh  Coal  &  Navigation  Co.,  of  Lansford, 
expects  to  purchase  within  the  next  two  months  an  electric  shaft  hoist 
(700-hp),  including  transformers  and  instruments,  circuit-breaker,  etc. 
Albert  Leonarz  is  superintendent. 

MEDI.\,  PA. — The  municipal  light  committee  expects  to  purchase  in 
the  near   future  engine,   generator   and   pumps  of   l,000,OOO.gal.   capacity. 


The  Council  a*  yet  has  taken  no  definite  action  on  this  matter.  The 
committee  also  expects  to  purchase  within  the  next  two  monlbt  some 
30-fl.  and  35-ft.  poles.     P.   E.   Ahcarn  is  superintendent. 

PATTON,  PA.— The  Penn  Central  Lt.  &  Pwr.  Co.,  of  Altoona,  has 
taken  over  the  plant  and  holdings  of  the  George  S.  Good  El.  Co.,  01 
I'atton.  It  is  understood  that  improvements  will  be  made  to  the  elec- 
tric  service. 

PITTSBURGH,  PA.— The  Pittsburgh.  Harmony,  Butler  &  New  Castle 
Ry.  Co.,  it  is  reported,  has  secured  an  option  on  the  organ  works  in 
Morado,  where  it  proposes  to  build  a  new  power  plant. 

JERSEY  CITY,  N.  J. — Plans  are  being  considered  for  the  installa- 
lion  of  a  new  street-lighting  system  on  Newark  Avenue.  The  Ber\i  ■ 
will  be   furnished  by  the   Public   Service   EL   Co. 

WOODSTOWN,    N.   J.— The   Woodstown   Ice   &  Cold   Storage  Co.   t 
pects   to  erect   within  the   next   six   months   3   miles  of   distribution   lines 
C.  F.  Moore  is  manager  and  treasurer. 

CRISFIELD,    MD.— The    Crisfield   Lt.   &   Pwr.    Co.    has  applied   to   tht 
Public   Service   Commission   for  permission  to   issue  $10,000  in  addition- 
capital    stock,    the    proceeds   to    be    used    for   improvements. 

LON.\CONlNG,  MD.— The  Home  El.  LL  Co.,  of  Lonaconing,  hi^ 
purchased  the  controlling  interest  in  the  Lonaconing  El.  Lt.  &  Pwr.  Co. 
MA.N'.\SS.\S,  V.-\. — Bonds  to  the  amount  of  $75,000  have  been  voted 
for  the  installation  of  a  municipal  electric  light  plant,  waterworks  and 
sewer  systems.  Harry  Stevens,  Union  Trust  Building,  Washington,  D.  C, 
is  engineer. 

ROANOKE.  VA.— The  Norfolk  &  Western  Ry.  Co.  has  awarded  the 
contract  for  electrical  equipment  for  its  Bluefield- Vivian  section  (85  miles 
in  length)  to  the  Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh.  The 
contract  calls  for  all  electrical  equipment  required,  including  26  120-tOD 
electric  locomotives  of  the  single-phase  and  two-phase  type,  with  all  power 
bouse  generating  machinery  and  transmission  apparatus.  Energy  for 
operating  the  entire  section  will  be  generated  by  a  central  power  plant 
located  at   Bluestone,  W.  Va.,  having  an  output  of  27,000  kw. 

ROCKY  MOUNT,  VA.— The  capital  stock  of  the  Lt.  &  Pwr.  Co.,  of 
Rocky  Mount,  has  been  increased  from  $5,000  to  $15,000,  the  proceeds 
to  be  used  to  purchase  the  water  rights  at  Pelter's  Ford  on  Pigg  River, 
about  2  miles  from  the  town,  and  the  construction  of  a  concrete  and 
wooden  dam.  About  200  hp  will  be  developed,  enabling  the  company 
to   furnish   a   continous   service   for   lamps  and   motors. 

WASHINGTO.N,  D.  C— Bids  will  be  received  at  the  Engineer  Depot. 
United  States  .Army,  Washington  Barracks,  Washington,  D.  C,  until 
Sept.  8.  for  furnishing  four  motor-driven  vertical  centrifugal  pumping 
sets.  Further  information  may  be  secured  upon  application  to  above 
office. 

WASHINGTON,  D.  C. — A  report  from  an  American  consul  states  that 
the  Director  of  General  Telegraphs  and  Telephones  in  a  Latin. American 
country  is  contemplating  the  purchase  of  telephone  supplies.  For  further 
information  address  No.  11,534,  Bureau  of  Foreign  and  Domestic  Com- 
merce,   Department    of    Commerce,    Washington,    D.    C 

\\'.^SHINGTON,  D.  C. — Supplementing  a  previous  report,  an  American 
consular  officer  advises  that  an  award  which  was  made  recently  for  two 
electrically  operated  cranes  for  local  dry  dock  has  been  annulled  and  new 
proposals  will  be  received.  A  diagram,  with  blueprints,  showing  dimen- 
sions of  the  two  cranes,  accompanied  by  report,  may  be  obtained  froiD 
the  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce,  Washington,    D.    C,    referring   to   No.    11,535. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Sept.  16 
for  furnishing  at  the  various  navy  yards  supplies  as  follows:  Brooklyn. 
N.  Y.,  Schedule  5802—1000  ft.  lead-covered,  paper-insulated  single  con- 
ductor, Washington,  D.  C.  Schedule  5804— two  3-ton  electrically  operated 
hoists.  Eastern  yards,  schedule  5795 — miscellaneous  lamp  sockets.  Bids 
will  also  be  received  at  the  same  place  until  Sept.  23  as  follows:  Wash- 
ington, D.  C,  Schedule  5812 — for  furnishing  and  installing  seven  soot 
cleaners  on  boilers.  -Applications  for  proposal  should  designate  the  sched- 
ule desired  by  number.     T.  J.  Cowie  is  paymaster  general,  U.  S.  N. 


North  Central 

GR.\NI)  RAPIDS.  MICH.— The  Roseberry-Henry  Co.,  of  Grand 
Rapids,  has  secured  the  contract  for  installing  an  electric-light  system  at 
the  West  Michigan  State  Fair  Grounds.  The  contract  provides  for 
1000  lamps,  of  which  500  will  be  erected  throughout  the  grounds  and  the 
remainder   in   the   buildings. 

GRAND  R.APIDS,  MICH.— The  Stowe-Davis  Furniture  Co.  has 
awarded  a  contract  to  the  Wernettc-Bradford-Meade  Co.,  electrical  con- 
tiacior,  for  remodeling  its  power  plant,  to  cost  about  $5,000.  The  plans 
provide  for  the  construction  of  a  new  engine  room,  the  installation  of  a 
new  engine  and  rope  drive. 

HANCOCK,  MICH.— The  Houghton  County  El.  Co.,  of  Houghton,  has 
submitted   a   proposition   to   the   Council   for   the  installation   of   a   strei-i 
lighting  system  on  Front  Street.     The  contract  provides  for  the  ercc: 
of  13  poles  carrying  one  or  two  arc  lamps  as  the  Council  directs. 

.MUSKEGON,    MICH. — Arrangements   are   being   made   by    the   Br- 
wick-Balke-Collender  Co.  for  bi^lding  an  addition  to  its  boiler  room  be: 


August  30,  191 3 


ELECTRICAL     WORLD 


453 


the  winter.  The  plans  provide  for  a  brick  building  60  ft.  by  80  ft.  and 
25  ft.  high,  and  the  installation  of  1200  hp  boilers.  The  present 
iron  smokestack  will  be  replaced  with  a  concrete  slack  175  ft.  high  with 
an  interior  diameter  of  9  ft.  Contracts  have  been  placed  for  the  stack. 
The  company  recently  replaced  some  of  its  large  motors  with  smaller 
meters. 

NILES,  MICH.— The  Electric  Appliance  Co.,  of  Chicago,  111.,  has 
been  awarded  the  contract  for  installing  the  new  street-lighting  system, 
consisting   of   500-watt  tungsten   lamps,   to  replace    the   present   arc    lamps. 

NILES,  MICH.— The  substation  of  the  Southern  Michigan  Ry.  Co., 
located  in  Niles,  was  badly  damaged  by  an  electrical  storm  recently, 
causing  a  loss  of  about  $5,000.  Two  large  rotary  converters  were 
injured. 

SAULT  STE.  MARIE,  MICH.— The  Michigan  Northern  Pwr.  Co.,  of 
Sault  Ste.  Marie,  has  applied  to  the  State  Railroad  Commission  for  per- 
mission to  issue  $2,995,000  in  capital  stock  and  $2,000,000  in  mortgage 
bonds  to  provide  funds  to  make  improvements  made  necessary  to  maintain 
the  level   of  Lake  Superior  as  ordered  by  the  federal  government. 

TECUMSEH,  MICH.— Special  elections  will  be  held  in  Tecumseh, 
Macon  and  Ridgeway  for  the  purpose  of  voting  on  the  proposition  of 
granting  the  Tecumseh  El.  Co.  a  franchise  to  erect  transmission  lines 
through  these  townships  to  furnish  electrical  service.  The  company  also 
proposes  to  furnish  energy  for  lamps  and  motors  in  the  villages  of 
Ridgeway  and   Britton. 

COSHOCTON,  OHIO.— The  Coshocton  Lt.  &  Htg.  Co.  expects  to 
install  within  the  ne.xt  three  months  a  5000-kva,  2J00-voIt  General 
Electric  turbine  with  condensing  apparatus  and  1000-hp  boilers;  also  to 
erect  15  miles  of  three-phase,  33,000-volt  transmission  line  and  two 
substations,  one  at  New  Comerstown  and  the  other  at  \Vest  Lafayette. 
All  material  for  above  improvements  has  been  purchased.  C.  H.  Howell 
is   manager. 

FINDL.^Y,  OHIO. — The  lighting  committee  has  submitted  a  proposition 
to  the  Toledo,  Bowling  Green  &  Southern  Trac.  Co.  giving  the  terras 
under  which  the  City  Council  would  renew  the  contract  for  street-- 
lighting.  The  proposition  submitted  would  necessitate  the  installation 
of  new  arc  lamps  (at  least  200)  throughout  the  city,  the  price  not  to 
exceed   $55   per   year   for  all-night   and   every-night  service. 

FRANKLIN,  OHIO— The  Franklin  El.  Lt.  Co.  expects  to  purchase 
electricity  from  the  Middletown  Gas  &  El.  Co.,  of  Middletown.  A 
transmission,  line  is  being  erected  from  Middletown  to  Franklin  to  fur- 
nish   energy   here. 

MINSTER.  OHIO.— The  Board  of  Public  Affairs  expects  to  pur- 
chase within  the  next  six  months  a  gas  engine  and  generator  for  the 
municipal    electric-light    plant.      H.    B.    Ruemann    is    secretary    of    board. 

I'AINESVILLE,  OHIO— Within  the  next  three  months  the  managers 
of  the  municipal  electric  light  plant  expect  to  purchase  one  200-hp  boiler. 
0.  W.  Kile  is  secretary. 

BLUFFTON,  IND.— The  Fort  Wayne  &  Northern  Indiana  Trac.  Co. 
has  closed  a  contract  with  the  Erie  Stone  Co..  of  Villa  North,  a  suburb 
of  Biuffton.  to  install  electrical  equipment  at  its  plant  there.  The  con- 
tract calls   for  a   500-hp  motor   to   be  in  operation  by  Sept.    15. 

INDIANAPOLIS,  IND.— Preparations  are  being  made  by  the  Stenotype 
Co.  for  the  construction  of  a  new  plant  at  Mars  Hill,  to  cost  about 
$500,000,  including  equipment.  The  plans  provide  for  a  power  house, 
45  ft.  by  130  ft.,  equipped  with  two  250-hp  boilers.  The  smokestack  will 
be  150  ft.  high.  All  machinery  will  be  equipped  for  electrical  oper- 
ation and  the  company  will  generate  its  own  power.  Contract  for  con- 
struction of  main  building  has  been  awarded  to  Henry  Dellman,  of 
Indianapolis.     R.  M.  Bowen  is  general  manager  of  the  Stenotype  Co. 

LINTON.  IND.— Plans  and  specifications  have  been  prepared  by  S.  W. 
Fries,  superintendent  of  the  municipal  electric-light  plant,  for  the  installa- 
tion of  additional  cluster  lamps  in  the  business  district.  The  business 
men  have  offered  to  pay  for  the  ornamental  standards  provided  the  city 
will   take   over   and    maintain   the    same. 

CHICAGO,  ILL. — .\rrangements  are  being  made  by  the  North  Clark 
Street  Progressive  Business  Men's  Association  for  the  erection  of 
cluster  lamps  along  Clark  Street  from  the  river  to  North   Avenue. 

CHICAGO,  ILL.— Bids  will  be  received  by  the  city  of  Chicago,  Room 
406,  City  Hall,  Chicago,  until  Sept.  5  for  furnishing  nine  direct-current 
electric  motors,  varying  in  size  from  2  hp  to  15  hp,  at  the  water-works 
shops,  2304  South  Ashland  Avenue,  Chicago,  according  to  plans  and  spe- 
cifications on  file  in  the  office  of  the  Department  of  Public  Works,  Room 
406,  City  Hall.     L.   E.   McGann   is  commissioner  of  public   works, 

CHICAGO,  ILL,— Bids  will  be  received  by  the  city  of  Chicago,  Room 
406.  City  Hall,  Chicago,  until  Sept.  5  for  furnishing  and  erecting  two 
two-panel  switchboards,  one  at  the  water-works  shops,  2304  South  Ashland 
Avenue,  Chicago,  and  the  other  at  Twenty-second  Street  pumping  station, 
2260  Ashland  .\venue,  Chicago,  according  to  plans  and  specifications  on 
file  in  the  office  of  the  Department  of  Public  Works,  Room  406,  City 
Hall.     L.    E.    McGann    is   commissioner    of    public    works, 

SHEBOYGAN  FALLS,  WIS.— The  village  of  Sheboygan  Falls  has 
appointed  a  committee  to  negotiate  with  the  Falls  Lt.  &  Pwr.  Co.  for  the 
purchase  of  its  electric  plant  to  be  owned  and  operated  by  the  municipaUty. 

WARRENS.  WIS,— The  George  Warren  Co.,  of  Warrens,  expects  to 
purchase  within  the  next  12  months  an  engine  (oil  or  gas)  to  replace 
the  present  steam  equipment,      F,   R.   Barber  is  manager. 


AURORA,  MINN. — The  Northern  Minnesota  Pwr.  Co.,  it  is  reported, 
will  soon  begin  work  on  its  water-power  development  south  of  Aurora. 
The  proposed  dam  will  be  16  ft.  high  and  will  generate  sufficient  energy 
to  supply  several  Tillages  in  this  vicinity.  James  H.  Simons,  of  .\urora, 
is  president. 

BIG  FALLS.  MINN.— The  installation  of  an  electric-light  plant  in 
Big  Falls  is  under  consideration.  A.  M.  Jenson,  J.  A.  Richardson  and 
others  are  members  of  a  committee  appointed  to  look  into  the  matter. 

BIRD  ISLAND,  MINN,— H.  B.  Rutledge.  representing  the  Central 
Minnesota  Lt.  &  Pwr.  Co.,  of  Glencoe,  has  been  granted  a  franchise  to 
install  and  operate  an  electric  light  system  in   Bird   Island. 

BREWSTER,  MINN.— The  Board  of  Water  and  Light  Commissioners 
of  the  town  of  Worthington  has  submitted  a  proposition  to  the  Village 
Council  of  Brewster  offering  to  furnish  energy  for  an  electric-light 
system    here   from   the   municipal   plant   in    Worthington. 

CROOKSTOWN,  MINN.— Bids  will  be  received  at  the  office  of  the 
State  Board  of  Control,  State  Capitol  Building,  St.  Paul,  until  Sept.  5 
for  erection  and  completion  of  the  Boys'  Dormitory  Building  at  North- 
western Experiment  Station,  Crookston,  including  heating,  ventilating, 
jilumbing  and  electrical  work  and  fixtures,  in  accordance  with  plans  and 
specifications  furnished  by  C.  H.  Johnston,  architect,  715  Capitol  Bank 
Building.  St.  Paul.  Bids  will  be  received  collectively  or  separately. 
Copies  of  plans  and  specifications  may  be  seen  at  the  Builders'  Ex- 
changes at  St.  Paul  and  Minneapolis;  at  the  superintendent's  office  of 
the  Northwestern  Experiment  Station,  Crookston,  and  at  the  office  of 
the  State  Board   of  Control,   Capitol   Building,   St.   Paul. 

ELY,  MINN, — The  town  of  Ely  is  installing  an  ornamental  street- 
lighting  system,  consisting  of  83  ornamental  lamp  standards  carrying 
three-lamp  clusters  and  73  standards  carrying  five-lamp  clusters.  All 
material  has  been  purchased.  T.  W,  Tool  is  superintendent  of  the  Light 
and  Water   Department. 

ROCHESTER,  MINN.— Bids  will  be  received  by  the  State  Board  of 
Control.  State  Capitol  Building,  St,  Paul,  until  Sept,  2  for  the  erection 
and  completion  of  power  plant  at  the  Rochester  State  Hospital,  Roches- 
ter, including  heating,  ventilating,  plumbing  and  electrical  work  and 
fixtures,  in  accordance  with  plans  and  specifications  furnished  by  C,  H. 
Johnston,  architect,  715  Capitol  Bank  Building,  St.  Paul,  Bids  will  be 
received  separately  and  collectively.  Copies  of  plans  and  specifications 
may  be  seen  at  the  Builders'  Exchanges  at  St.  Paul  and  Minneapolis 
and  at  the  superintendent's  office  at  Rochester  and  at  the  office  of  the 
State  Board  of  Control,  State  Capitol   Building,  St.  Paul. 

WOODLAKE,  MINN.— Earl  Jackson,  of  St.  Paul,  has  been  engaged 
to  prepare  plans  and  supervise  the  construction  of  the  proposed  municipal 
electric-light  system.  Energy  for  operating  the  system  will  be  secured 
from  Granite   Falls,    12  miles   distant.      H.   F.   Payne  is  recorder. 

AMES,  lA.— Orders  have  been  placed  by  the  City  Council  for 
machinery  to  double  the  present  output  of  the  municipal  electric-light 
plant,  thus  removing  all  possibility  of  the  erection  of  a  new  plant.  At 
a  special  election  permission  was  given  the  Council  to  dispose  of  the 
present    site    and    erect    a    new    plant. 

BAY.ARD,  lA.— Bids  will  be  received  by  the  town  of  Bayard  until 
Sept.  9  for  the  constructioii  of  a  complete  electric-lighting  system,  plans 
and  specifications  for  which  are  on  file  at  the  office  of  F,  E.  Munger, 
town  clerk. 

BELLE  PLAINE,  lA,— The  Belle  Plaine  El,  Co,  is  installing  a  new 
75-kw  directly  connected  outfit  and  a  lOO-hp  boiler,  W.  A.  Mall  ii 
manager. 

MARBLE  ROCK,  I.\, — The  City  Council  has  passed  an  ordinance 
authorizing  an  issue  of  $24,000  in  bonds  for  the  construction  of  a  dam 
across  the  Shell  Rock  River  to  furnish  power  to  operate  a  lighting  plant. 
The  Power  Engineering  Co.,  of  Minneapolis,  Minn.,  has  charge  of  con- 
struction of  the  dam. 

MONTEZLTM.\,  lA,— The  Montezuma  El.  Lt.,  Pwr.  &  Htg.  Co.  expects 
to  erect  within  the  next  six  months  a  substation  and  to  purchase  material 
for  distribution  and  lighting  systems.  George  H.  Husman  is  local 
superintendent. 

AVA,  MO. — .\pplication  has  been  made  to  the  City  Council  by  J.  W. 
Pettit  for  a  franchise  to  install  and  operate  an  electric-light  system  in  Ava. 

CARTHAGE,  MO.— The  Board  of  Public  Works  expects  to  purchase 
v/ilhin  the  next  two  or  three  months  boiler-room  coal  weighiug  apparatus 
and  car  and  possibly  stokers.     A.   P.   Knowles  is  superintendent. 

COLUMBI.^,  MO.— The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  six  months  one  750-kw  turbo-gener- 
ator unit  complete  with  condenser  and  switchboard.  Marion  E.  Fawks 
is  chief  engineer. 

FAYETTE,  MO,— The  Fayette  Lt..  Ice  &  Coal  Co.  expects  to  install 
within  the  next  12  months  a  300-hp  Corliss  engine  directly  connected  to 
a  200-kw  generator  and  to  purchase  within  the  next  six  months  a  tungsten 
street-lighting  system  to  replace  the  present  direct-current  arc-lamp  system. 
The  company  expects  to  build  a  2000-ton  storage  room  and  operate  ice 
plant  all  winter,  using  exhaust  steam  from  electric  plant.  J.  B.  Bel!  is 
president. 

KE.\RNEY,  MO. — Arrangements  are  being  made  for  the  installation  of 
an  electric-lighting  system  in  Kearney.  Energy  for  operating  the  system 
will    be   supplied    from    the   plant   in    Excelsior    Springs. 

ORRICK,    MO,— The   Orrick   El.    Co.    expects   to   erect    within    the    next 
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six  or  eight  months  a  small  ice  plant  and  to  purchase  within  the  next 
six  months  one  gas  or  oil  engine  and  generator.  Within  the  next  30 
days  the  company  expects  to  purchase  lightning  arresters,  wire  and 
meters  and  about  50  poles;  also  within  the  next  two  months  some  house- 
hold labor-saving  devices,  including  vacuum  cleaners,  washing  machines 
and  wiring  devices,  etc.     C.  T.  Harding  and  E.   \V.  Harding  are  owners. 

ST.  LOUIS,  MO.— The  Lt.  &  Devel.  Co.,  of  St.  Louis,  expects  to 
erect  within  the  next  three  months  a  transmission  line  from  Sikeston  to 
Morehouse,  and  from  Illmo  to  Chaffee,  all  in  Missouri.  The  company 
is  now  installing  a  225-hp  Diesel  engine  and  a  160-kw,  three-phase  gen- 
erator at  its  power  plant  in  Mitchell.  S.  11.  The  main  office  of  the 
company  is  in  the  Wright  Huilding.  St.  Louis.  Mo. 

EDGELKY,  N.  D. — The  board  of  managers  of  the  municipal  electric 
light  plant  expects  to  purchase  within  the  next  six  months  one  60-ltw, 
single-phase.   1  ISO-volt  generator.     C.   S.   Rygh  is  electrician. 

FINLEY,  N.  D.— The  Finlcy  Lt.  &  Pwr.  Co.  expects  to  erect  an 
addition  to  its  power  house  (18  ft.  by  22  ft.)  within  the  next  two 
months  and  also  to  purchase  an  internal-combustion  engine  (15  hp  to 
20  hp).  an  8-kw,  UO-volt  direct-current  generator  and  a  3-amp  to  5-amp 
boo>ter  and  centrifugal   pump.      Frank   E.   Curry   is   sujierintcndent. 

MA.NDAN,  N.  D.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  Sept. 
19  for  construction,  including  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  interior  lighting  fixtures  and  approaches. 
of  the  United  States  post  office  at  Mandan,  N.  D.  Drawings  and 
specifications  may  be  obtained  from  the  above  office  or  from  the  cus- 
todian  of  site  at   Mandan,   N.   D. 

HURLEY,  S.  D. — Local  business  men  are  interested  in  a  project  to 
form  a  company  for  the  purpose  of  taking  over  the  Hurley  electric-light 
plant.  It  is  expected  that  improvements  will  be  made  to  the  plant 
and  service. 

ALLIANCE,  NEB.— The  Alliance  Water  and  Light  Department  ex- 
pects to  purchase  within  the  next  six  months  one  feed-water  heater  (300- 
hp  capacity),  one  synchronism  indicator,  a  few  transformers  and  a  small 
amount  of  weather-proof  wire.  The  purchase  of  material  for  a  series 
street-lighting  system  is  also  contemplated.  Clare  Dow  is  superinten- 
dent. 

GENO.A,  NEB. — The  managers  of  the  municipal  electric  light  plant 
expect  to  purchase  in  the  near  future  one  lO-kva  or  I2-kva  tub  trans- 
former   for    series    incandescent    lamp-lighting    system. 

LOUISVILLE.  NEB.— The  City  Council  has  granted  two  electric  fran- 
chises to  extend  50  years,  one  to  the  Lincoln-Omaha  Interurban  St.  Ry. 
Co.  and  the  other  to  the  Continental  Gas  &  El.  Co.,  of  Cleveland.  Ohio, 
which  operates  electric  plants  in  Beatrice.  Plattsmouth  and  York.  W. 
H.  Abbott,  of  Cleveland,  Ohio,  is  vice-president  of  the  Continental  com- 
pany. 

OMAHA,  NEB. — The  installation  of  a  municipal  electric-light  plant 
in  Omaha  is  under  consideration.  The  city  has  lost  a  suit  against  the 
Omaha  El.  Lt.  &  Pwr.  Co.  to  prevent  it  from  selling  power.  The 
court  decided  that  the  company's  franchise  was  perpetual  although  its 
charter  expired  in  1894.  This  decision  did  not  make  the  franchise 
exclusive. 

DODGE  CITY,  KAN.— The  Midland  Wtr..  Lt.  &  Ice  Co..  of  Dodge 
City,  it  is  reported,  is  contemplating  the  installation  of  a  new  electric- 
light  plant  to  furnish  energy  to  farmers  within  a  distance  of  5  miles 
each  way  from  the  city  to  operate  irrigation  pumps.  George  Theis.  Tr.. 
is  president  and  manager  of  the  company. 

HOLTON,  I<.\N. — The  Mayor  and  city  commissioners  have  awarded 
the  contract  for  furnishing  engine  and  generator  for  the  municipal 
electric-light  plant  to  the  Murray  Corliss  Engine  Co.,  of  Burlington.  la. 
(390-hp  engine  connected  to  a  250-kw  Fort  Wayne  generator),  for 
$7,518. 

HUTCHINSON,  KAN.— The  United  Wtr.,  Gas  &  El  Co..  of  Hutchin- 
son, has  under  way  the  installation  of  an  ornamental  street-lighting  sys- 
tem, covering  18  blocks.  Each  standard,  of  which  there  are  to  be  10 
to  each  block,  will  carry  four  100-watt  lamps,  maintained  by  underground 
wires.  The  company  will  do  the  work  and  the  installation  will  cost 
approximately    $15,000.     J.    F.    Springfield    is    general    manager. 

TOPEKA,  KAN.— The  Atchison,  Topeka  &  Santa  Fe  Ry.  Co.  is  re- 
ported to  be  contemplating  the  construction  of  a  new  power  plant  in 
connection   with   its  local   shops,   to  cost   about   $100,000. 


Southern  States 

MONROE,  N.  C— The  electric  light  commission  expects  to  purchase 
within  the  next  three  months  one  centrifugal  pump.  3-in.  suction.  2'/^-in. 
discharge,  directly  connected  to  induction  motor,  to  carry  60-lb.  pressure, 
one  car  load  of  juniper  poles,  10  lightning  arresters.  500  glass  insulators 
and    300   lb.    weather-proof   wire.      W.    H.    Crow   is   superintendent. 

MORGANTOWN.  N.  C— The  Board  of  Public  Works  expects  to  pur- 
chase  within  the  next  three  months  one  second-hand  50-kw,  60-cycle.  2300 
volt  direct-connected  unit.  The  board  is  now  installing  150  Westing- 
house  wattmeters  (type  00).  R.  W.  Pepken  is  man.iger  and  F.  J. 
Wortman    superintendent. 

WHITEVILLE,    N.   C. — A   committee    has   been   appointed   by   the   city 


connnissionera  to  make  investigations  relative  to  the  installation  of  an 
electric-light  plant,  to  be  located  in  the  central  psrt  of  the  town.  The 
present  plant,  owned  and  operated  in  conjunction  with  a  mill  and  gin, 
has    been    closed    down. 

BENNETSVILLE,  S.  C. — The  managers  of  the  municipal  electric- 
light  plant  are  installing  an  ornamental  street-lighting  system  in  the 
business  district.  Only  part  of  the  material  needed  has  been  purchased. 
E.   C.    Morrison  is   manager. 

HAZLEHURST.  GA.— The  municipal  electric-light  committee  expecti 
to  purchase  within  the  next  few  months  meters  for  water  and  light 
customers.  At  present  the  service  is  furnished  at  a  flat  rate.  J.  L. 
Brown   is   electrician. 

NEWNAN,  GA. — The  generating  plant  of  the  municipal  electric-light 
plant  has  been  closed  down  and  energy  for  operating  the  electric-light 
system  is  purchased  from  the  Columbus  Pwr.  Co.,  of  Columbus.  W.  B. 
Pringle  is  secretary  of  the  Water  and  Light  Commission. 

LABELLE.  FLA.— .\  150-hp  boiler  is  now  being  installed  in  the  local 
electric-light   plant,   owned   by   E.   E.    Goodno. 

LAKE  BUTLER,  FLA— G.  M.  Richard,  of  T,ake  Butler,  and  John 
H.  H.  James,  of  Waycross.  Ga.,  it  is  reported,  will  apply  to  the  City 
Council  for  a  franchise  to  construct  and  operate  an  electric-light  system 
here. 

NASHVILLE,  TENN.— Bids  will  be  received  at  the  United  State* 
Engineer  Office,  Nashville,  Tenn..  until  Dec.  11,  1913.  for  franchise  for 
water-power  development  at  Muscle  Shoals,  .\la.,  on  the  Tennessee  Kiver. 
For  details  see  issue  of  March  29,  1913.  Further  information  may  be 
secured  on  application  to  Major  H.  Burgess,  U.  S.  Engineer  Office,  Nash- 
ville, Tenn. 

CULLMAN.  .\L.A. — The  city  of  Cullman  expects  to  purchase  within  i'  e 
next  60  days  three  motor-driven  centrifugal  pumps.  B.  Kiel  is  superin- 
tendent. 

P.ELZON.-\.  MISS. — The  Water  and  Light  Department  expecl;^  lo 
purchase  within  the  next  six  months  300  25-ft.  poles.  J.  J.  SislotI  is 
superintendent. 

ARKADELPHIA,  ARK.— The  Arkadelphia  El.  Lt.  Co.  has  recently 
rebuilt  its  pole-line  system.     W.   C.   Maguire  is  superintendent. 

BOONEVILLE,  ARK.— Improvements  are  being  made  to  the  local 
electric-light  plant,  owned  by  Grcenway  &  Harvey,  including  the  installa- 
tion of  a  260-hp  C.  &  T.  engine  and  a  1 50-kw  General  Electric  generator. 
R.   M.  Harvey  is  president. 

MAMMOTH  SPRING.  ARK.— The  East  St.  Louis  Cotton  Oil  Co.. 
National  Stock  Y^ards,  III.,  is  erecting  a  new  cotton  gin  in  Mammoth 
Spring,  to  be  equipped  for  electrical  operation,  using  70-hp  motors. 
Energy  for  operating  the  gin  will  be  furnished  by  the  Mammoth  Spring 
El.    Lt.   &   Pwr.   Co. 

MEN.\.  ARK. — The  Mena  El.  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  two  months  a  tungsten  street-lighting  system  consisting 
of   150  lamps. 

NEW.'KRK.  .\RK. — .■\  franchise  has  been  granted  by  the  town  of 
Newark,  to  L.  P.  and  \\".  J.  Caldwell  to  construct  and  operate  an  elec- 
tric  light  plant  here. 

BATON   ROUGE,  LA— The  city  of  Baton   Rouge  is  contemplating  the 

installation    of    a    municipal    electric    light    plant    and    garbage    incinerator. 

MELVILLE.    L.\. — .\t     an     election    held     recently     the    proposition     to 

issue   bonds    for    the    installation    of   a   municipal    electric-light    plant    and 

water-works  system   was  carried. 

DURANT.  OKLA.— The  Durani  Ice  &  Lt.  Co.  expects  to  install  a  com- 
plete new  plant  within  the  next  six  months  and  to  purchase  two  30C-hp 
boilers,  two  312-kva  generators  and  two  engines  to  drive  same  and  neces- 
sary  exciters,    pumps   and   accessories.     W.   J.   O'Brien   is  manager. 

DUR.ANT,  OKL.-\.— The  managers  of  the  municipal  electric  light  plant 
expect  to  purchase  within  the  next  two  months  4  miles  of  three-wire, 
three-phase  transmission  line  to  No.  6  electric  pumping  plant,  and  to 
purchase  within  the  next  30  days  one  100-kw  polyphase  intergrating  watt- 
meter (switchboard  type).     E.  S.  Bennett  is  superintendent. 

HENNESSEY.  OKLA.— The  Hennessey  El  Lt.,  Pwr.  &  Ice  Co.  expecti 
10  purchase  within  the  next  six  months  one  30-hp  to  40-hp  oil  engine 
an<l  generator  and  equipment  for  a   lO-ton  ice  plant. 

HOLDENVILLE,   OKLA.— The   Holdenville    Ice   &   El.   Co.   expects   •" 
purchase    within    the    next    few    months    transformers    for    series    str- 
lighting    system    and    to    install    tungsten    lamps.      The    company    has 
cently    installed    a    new    150-kw.    three-phase,    2300-volt    General    Elec 
generator,  and  would  like  to  dispose  of  a  90-kw,  single-phase,   1100-2J 
volt  generator.     W.   M.   Dunn   is  president  and  manager. 

LINDS.W,  OKL.A. — The  managers  of  the  municipal  electric  light  1 1 
expect  to  purchase  within  the  next  30  days  a  stock  of  inside  mater 
including  healing  and  cooking  apparatus  and  labor-saving  devices.  -. 
.\.   W.   Simpson   is  .superintendent. 

Bl'RNET.  TEX. — The  installation  of  an  electric  light  plant  in  Burnet 
is  under  consideration.  W.  C.  McDonald  is  reported  to  be  interested  in 
the   project. 

KERENS.  TEX. — The  Council  has  contracted  with  the  Corsicaoa 
Gas  &  El.  Co.  for  electrical  service  in  Kerens.  Work  will  begin  at 
once  on  the  erection  of  the  transmission  line  between  Corsicana  and 
Kerens.     J.   VV.   Carpenter  is  president  and  manager  of  the  company. 
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MAKSHALL,  TEX. — The  city  commissioners  have  granted  the  Mar- 
all  Trac.  Co.  a  new  franchise  for  its  street  railway  in  Marshall.  Prepa- 
ions  are  being  made,  it  is  reported,  by  interests  connected  with  the 
Iway  to  enlarge  the  local  electric-light  and  power  plant. 
MEXIA,  TEX.— Preparations  are  being  made  by  the  Mexia  Lt..  Wtr. 
Sewerage  Co.  to  equip  its  pumping  plant,  located  6  miles  from  Mexia. 
-    electrical    operation. 


Pacific  States 

MORTON,  WASH.— The  Morton  El.  Co.  is  planning  to  construct  a 
D-hp  hydroelectric  power  plant  on  the  Tilton  River,  to  cost  about  $10,000. 
SEATTLE,  WASH. — The  Cascade  Mining  Company  has  offered  its 
ter  rights  on  Miller  River  in  the  town  of  Benton,  2  iniles  from  Sky- 
mish.  to  the  city  of  Seattle  for  $90,000.  The  power  site  is  within  40 
les  of  Seattle  by  the  shortest  route  and  90  miles  by  railroad. 
VANCOUVER,  WASH.— The  Lewis  County  Commissioners  have 
iinted  the  Independent  Lt.  &  Pwr.  Co.  a  franchise  to  erect  transrais- 
n  lines  from  the  north  line  of  the  county  at  the  Woodland  Bridge 
the  north  line  of  the  city  of  La   Centre,   and   from   the   south   line   of 

Centre  to  the  north  line  of  Vancouver. 
YACOLT,   WASH.— The   Northern   Clarke   County    Lt.    &   Pwr.   Co.,   of 
icolt,    has    recently    established    a    day    service.    The    company    is    now 
acting   a  line   to   connect   up  a   20-hp   motor   to   operate   a   rock   crusher. 
R.  Miller  is  engineer. 

R.\KER.  ORE. — The  City  Council  has  accepted  the  plans  of  Stannard 
Richardson,  of  Portland,  for  the  construction  of  a  municipal  lighting 
int.    bids    for    which    will   soon   be   asked. 

EUGENE,  ORE. — Contracts  have  been  closed  whereby  the  Oregon 
VT.  Co.,  of  Albany,  will  furnish  energy  to  the  Portland.  Eugene  & 
istern  Ry.  Ccl  for  all  its  railway  lines  now  in  operation  and  all 
oposed  railways  as  far  north  as  Salem.  The  service  will  be  fur- 
ihed  from  the  Springeld  plant.  In  addition  to  the  present  line, 
rrying  11,000  volts,  a  33,000-voIt  transmission  line  will  be  erected 
.■Mbany,  which  will  be  looped  back  by  the  way  of  Corvallis  to  Monroe. 
POTITLAND.  ORE.— A  plan  for  the  construction  of  a  municipal 
ictric-light  plant  for  the  city  of  Portland  is  being  prepared  by  Com- 
ssioner  Daly  of  the  Public  Utilities  Department.  Water  rights  on 
;  Zigzag  River,  in  the  Mount  Hood  district,  40  miles  from  Portland, 
ve    recently    been    secured    by    the    city,    and    it    is    estimated    that    7000 

can    be    obtained    with    practically    no    development.     By    constructing 
servoirs  a  much  larger  amount  of  power  may  be  obtained. 
VVARRENTON.    ORE.— The   Pacific   Pwr.   &   Lt.   Co..    of  Portland,    has 
plied  to   the   City   Council   for   a    franchise   to    furnish   electrical   service 
Warrenton. 

ELSINORE.  CAL.— The  Southern  Sierras  Pwr.  Co.,  of  San  Ber- 
rdino.  is  planning  to  extend  its  transmission  along  Grand  Avenue  to 
;  lakeland  Ranch,  a  distance  of  5  miles.  The  proposed  line  will 
n  about  $8,000  and  will  furnish  energy  for  lamps  and  to  operate 
mps    for   irrigating   purposes. 

EUREKA,  CAL.— The  Secretary  of  the  Interior  has  granted  the  peti- 
n  of  Frank  and  Carl  Langsford.  of  Eureka,  for  a  right-of-way  for 
sir  writer  canals  through  the  national  forest  at  the  Big  Bend  of  the 
amath  River.  They  hold  water  rights  to  the  amount  of  500  in.  in  the 
amath  River,  and  it  is  understood  that  work  will  begin  immediately  on 
J  construction  of  an  electric  plant  at  Ishi  Pishi  Falls. 
FRESNO,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.,  of  Fresno,  ex- 
cts  to  install  within  the  next   few  months  additional  hydraulic  capacity 

Kern  Canyon  and  at  No.  2  North  Fork,  aggregating  about  11,000 
f,  and  to  increase  the  output  of  the  steam  plant  at  Bakersfield  by  62S0 
f.  All  equipment  has  already  been  purchased.  A.  G.  Wishon  is 
neral    manager. 

GRANITE VILLE,  CAL. — Arrangements  are  being  made  to  erect  a 
•ge  power  plant  on  Weaver  Lake,  10  miles  from  Birchville,  to  furnish 
metrical  energ\-  to  the  Birchville  mine  near  Graniteville  John  A.  Bunt- 
5  is  president  of  the  Birchville  Mining  Co. 

PASADENA.  CAL.— The  city  of  Pasadena  is  installing  a  400-hp  Stirling 
iler  with  superheater  and  one  25-kw  exciter  in  the  municipal  electric 
;ht  plant,  also  several  miles  of  pole  lines  in  new  addition  to  city.  And 
erecting  ornamental  street  lamps  on  6  miles  of  streets,  maintained 
■  underground  conduits.  C.  W.  Koiner  is  general  manager  of  the 
unicipal    electric    light    plant. 

RIVERSIDE.  CAL.— The  city  of  Riverside  has  acquired  the  domestic 
Iter  system  owned  by  private  companies  and  has  consolidated  it  with 
e  municipal  electric-light  and  water  department  under  one  manage- 
ent.  No  immediate  improvement  is  contemplated  to  the  lighting  de- 
Ttment.  but  the  water  system  will  be  almost  entirely  rebuilt.  Plans 
e  now  being  prepared.  Joseph  H.  Cox  is  general  manager  of  public 
ilities. 

SAX  FRANCISCO,  CAL.— At  an  election  held  Aug.  26  the  proposi- 
jn  to  issue  $3,500,000  in  bonds  for  municipal  traction  lines  was  carried. 
SANTA  ANA,  CAL.— The  Pacific  El.  Co.  has  abandoned  its  plans  tc 
tablish  a  power  plant  and  railroad  yards  on  the  site  at  Fourth,  D, 
fth  and  Laccy  Streets.  The  power  plant  located  at  the  corner  of 
fth   and   Lacey    Streets   will   be   moved    to    North    Main    Street    and    will 

located   on   or   near   Santiago   Creek. 


SANTA    BARBARA,    CAL.— The    Santa    Barbara    Gas    &    El.    Co.    has 

recently  purchased  one  1000-kw,  2200-volt  General  Electric  Co.  turbo- 
generator set,  one  4000-sq.  ft.  Wheeler  Condenser  &  Engineering  Co. 
condenser,  with  two  vertical  hot-well  pumps  and  rotary  dry-vacuum  pump 
and  two  25-kw  exciters,  one  turbine-driven  and  one  motor-driven.  H.  W. 
Dennis    is    construction    engineer. 

HAILEY,  IDAHO.— The  Beaver  River  Pwr.  Co.,  of  Beaver,  Utah, 
lias  filed  formal  acceptance  of  its  franchise  with  the  city  clerk.  Under 
the  terms  of  the  franchise  the  company  is  to  furnish  electrical  energy 
in  Hailey  before   May,    1914. 

IDAHO  FALLS,  IDAHO.— The  City  Council  is  contemplating  the  in- 
stallation of  two  additional  750-hp  units  in  the  municipal  electric-light 
plant. 

MALAD  CITY.  IDAHO.— The  Evans  Lt.  Co.,  of  Malad  City,  expects 
to  purchase  within  the  next  30  days  10  or  12  flaming-arc  lamps  as  an 
addition  to  street-lighting  contract.  Preparations  are  being  made  by  the 
company  for  changing  its  present  single-phase  system  for  three-phase  dis- 
tribution.    J.   H.   Campbell   is   manager. 

OGDEN,  UTAH.— Preparations  are  being  made  by  the  Utah  Pwr.  & 
Lt.  Co.  for  the  erection  of  two  transmission  '  lines  in  this  section  of 
the  State.  The  principal  line  (steel  towers)  will  extend  from  North 
Ogden,  where  it  will  connect  with  the  company's  present  line  north  to 
Grace.  The  other  line,  on  which  the  engineers  are  now  working,  a 
wooden-pole  transmission  system  between  Ogden  and  Devil's  Slide,  in 
Weber  Canyon,  will  furnish  energy  to  operate  the  plant  of  the  Union 
Portland  Cement  Co.  Energy  will  be  transmitted  at  45,000  volts  from 
tlie   company's  main  line  at  the   Uintah  station. 

DILLON,  MONT.— The  Union  El.  Co.,  of  Dillon,  has  recently  placed 
orders  for  one  360-hp  Leffell   turbine,  to  be  delivered  in  October. 

FORT  BENTON.  MONT.— The  Benton  El.  Lt.  Co.,  of  Fort  Benton, 
expects  to  purchase  within  the  next  30  days  40  30-ft.  (6-in.  top)  poles 
and  about  1000  lb.  No.  10  weather-proof  wire.  George  L.  Overfield  is 
secretary   and    manager. 

KALISPELL.  MONT.— The  Northern  Idaho  &  Montana  Pwr.  Co.,  of 
Kalispell,  it  is  reported,  has  sold  its  plant  to  the  Chicago,  Milwaukee  & 
St.  Paul  R.  R.  Co.  The  railway  company  is  equipping  its  railroad  for 
electrical   operation   in  this  section. 

THOMPSON  FALLS,  MONT.— The  Town  Council  has  signed  a  con- 
tract with  the  Thompson  Falls  Pwr.  Co.  providing  for  the  installation 
of  a  street-lighting  system  for  the  town.  W.  E.  Hadley  is  manager  of 
the    Prospect    Creek    plant. 

TOWNSEND,  MONT.— The  Montana  Power  Co.,  of  Butte  (which  has 
purchased  the  municipal  clectrlc-Iight  plant),  expects  to  change  the 
local  system  from  2200  volts  to  60,000  volts  within  the  next  three 
months  and  to  install  within  the  next  two  months  a  series  tungsten 
street-lighting   system.      A.    E.    Davidson   is   local   manager. 

LAS  CRUCES,  N.  M.— The  Las  Cruces  El.  Lt.  &  Ice  Co.  has  re- 
cently  completed  an   ice  plant,  using  exhaust   steam. 

TUCUMCART,  N.  M.— The  Tucumcari  Lt.  &  Pwr.  Co.  expects  to  erect 
within  the  next  18  months  a  one-story  fireproof  power  house,  60  ft.  by 
100  ft.,  and  to  purchase  one  200-hp  water-tube  boiler,  one  ISO-kw  gen- 
erator and  a  four-valve  engine  (directly  connected),  one  generator  panel 
and  one  two-circuit  feeder  panel:  also  within  the  next  12  months  shaking 
grpies  and  belt-driven  boiler-feed  pump.     S.  B.  Richey  is  resident  managei . 


Canada 

CALGARY.  ALTA.— Tenders  will  be  received  by  the  city  of  Calgary 
until  Sept.  3  for  furnishing  lamp  standards  for  luminous-arc  lamps. 
Plans  and  specifications  may  be  obtained  at  the  office  of  the  city  elec- 
trician.     J.    M.    Miller   is   city   clerk. 

ROSSLAND,  B.  C. — Preparations  are  being  made  for  equipping  the 
Canadian  Pacific  Railway  branch  between  Rossland  and  Castlegar,  a 
distance  of  30  miles,  for  electrical  operation.  Direct  current  from  the 
power  plant  at  Bonnington  Falls  will  be  used  and  the  trains  will  be 
operated  by  large  electric  locomotives.     Overhead  wires  will  be  used. 

WARDNER,  B.  C— The  planer  and  electric  plant  of  the  Crows 
Nest  Lumber  Co.,  of  Wardner,  was  recently  destroyed  by  fire,  causing  a 
loss  of  about  $40,000. 

NEW  TORONTO,  ONT.— The  Village  Council  has  passed  a  resolu- 
tion asking  the  Hydro-Electric  Power  Commission  of  Ontario  to  begin 
work  on  the  installation  of  the  system  at  once  instead  of  waiting  until 
autumn.  The  Council  has  recently  passed  the  by-law  appropriating  funds 
for  the  installation   of  the  system. 

P.ARRY  SOUND.  ONT. — Three  22-kva  constant-current  transformer* 
are  now  being  installed  in  the  municipal  electric-light  plant  to  supply 
energy  for  the  new  street-lighting  system  (tungsten  6.6-amp  lamps),  con- 
sisting of  50  four-lamp  clusters  (80-cp.  lamps)  and  50  single  lamps  of 
60  cp  on  pole  fixtures  (Westinghouse  apparatus).  The  work  is  being 
done  under  the  supervision  of  G-  Groves,  superintendent  of  the  municipal 
plant. 

TORONTO.  ONT.— The  city  of  Toronto  has  decided  to  erect  cluster 
lamps  of  500  cp  over  the  center  of  the  roadways  at  important  corners 
in  the  city  and  to  install  cluster  lamps  of  300  cp  at  the  less  important 
intersections. 

TORONTO,  ONT.— The  Toronto  Hydro-Electric  system  has  received 
permission    to    erect    a   temporary   substation    in   the    northeast   corner   of 
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Wilhrow  Park,  as  the  permanent  station  at  Coxwell  and  Gerrard  Streets 
will  not  be  ready  for  about  six  months. 

HULL,  QUE.— The  E.  B.  Eddy  Co.,  Ltd.,  is  building  a  new  hydro- 
electric power  plant  and  pulp  mill  in  Hull  at  a  cost  of  about  $750,000 
The  output  of  the  power  plant  will  be  increased  from  8500  hp  to 
between  16,000  hp  and  18,000  hp.  The  company  is  also  deeixning 
and  enlarging  the  forebays  and  intakes  of  its  plant  and  increasing  the 
draft  tubes. 

KKGINA,  SASK. — Tenders  will  be  received  by  the  city  commission- 
ers of  Kcgina,  Sask.,  until  Oct.  1,  for  furnishing  coal  bunkers,  ash 
hoppers,  coal  and  ash  conveyors  and  crushers.  Specifications  may  be 
obtained  from  E.  W.  Bull,  superintendent  of  Light  and  Power  De- 
parimenl. 


New  Incorporations 

TARPON  SPRINGS,  FLA.— The  Citizens'  Ice  &  Lt.  Co.  hai  been 
organiied  with  a  capital  stock  of  $25,000  by  I.  B.  Read,  J.  K.  Cheyney, 
L.   S.   Fernald,   N.  A.   Van  Winkle  and  others. 

PORTLAND,   ME.— The  Dominion  Trac.   &   Ltg.   Co.   has  filed  articles 


of  incorporation  under  the  laws  of  the  State  of  Maine  with  a  capiul 
stock  of  $5,000,000.  The  company  proposes  to  construct,  acquire  and 
operate   railways,  etc. 

LEI!.^NON,  PA. — Charters  have  been  granted  by  the  State  Department 
to  the  North  Londonderry  and  StaufTcr  Electric  Companies.  Each  com- 
pany is  capitalized  at  $5,000  and  the  incorporators  are:  Abraham  G. 
Stauflfer  and  Oscar  Staufler,  of  North  Londonderry,  and  George  Wood- 
ward,  of   Philadelphia. 

BERRYVILLE,  TEX.— The  Bcrryville  Tel.  Co.  has  been  chartered 
with  a  capital  stock  of  $10,000  by  W.  G.  Hanbury,  R.  E.  Norris, 
Thomas  Morris  and  others. 

PARK  PLACE,  TEX.— The  Park  Place  Wir.,  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $10,500  by  G.  J.  McCarty, 
F.  A.  Tucker  and  Lewis  Fogle.     Post  office  address,  Houston,  Tex. 

RAYMOND,  WASH.— The  Willapa  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $400,000  by  J.  S.  Thornton,  R.  L.  Fisher  and 
M.  M.   Fisher. 

SPOKANE,  WASH.— The  Spokane  Valley  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $200,000  by  J.  W.  Mc  Bride,  Fred  A. 
Kragelund,  L.  Timberman,  V.  E.  Bayless  and  T,  J.  Meenach.  The  com- 
pany proposes  to  produce  and  distribute  water-power. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES   P.\TENTS   ISSUED   AUG.    19,   1913. 
(Prepared   by   Robert   Starr   Allyn,    16    Exchange    Place,    New    York] 

1.070,387.     PUSH-BUTTON;    J.    D.    Baldwin    and    J.    J.    Schlegelmilch, 

Cleveland,  Ohio.     App.  filed  Aug.   5,   1912.     Indicator  for  door  signal. 
1.070.398.     APPARATUS      FOR      AND      METHOD      OF     CLEANING 

(■ASES;   H.   A.   Brassert  and  R.   W.  Cousins,  Chicago,  111.     App.   filed 

April  7,    1908.      Condensation  of  moisture   and  magnetic  separation   of 

magnetic  material. 
1.070.407.     TELEGRAPH   TYPEWRITER;    A.    D.    Cardwell,  New   York, 

N.   Y.     App.   filed   Dec.   2,   1910.     Successive  selection   of  groups  of 

working   magnets. 
1,070,426.     INCANDESCENT-LAMP  LOCK  AND  SEAL;  H.  Davies  and 

J.  Cooke,  West  New  York,  N.  J.     App.  filed  Nov.  20,  1912.     Riveted 

split    shell    with    locking    flange. 


1,070,452.— Fusible  Cut-out. 

1.070,432.  BOW  CONTACT  FOR  TROLLEYS;  M.  Ergenzingcr,  Atlanta, 
Ga.,  and  H.  S.  Day  Brooklyn,  N.  Y.  App.  filed  June  25,  1910. 
Pantograph  support  for  a  plurality  of  independent  resilient  contact 
strips. 

1,070.437.  DYNAMO-ELECTRIC  MACHINE;  T.  Ferguson,  Altringl.am, 
England,  .^pp.  filed  M.iy  l.i.  1909.  .\utomatic  regulation  of  variable 
speed   for  train   lighting,   ventilating,  etc. 

1.070,452.  FUSIBLE  CUT-OUT;  G.  B.  Griffin.  Edgewood,  Pa.  App. 
filed   Oct.    31.    1910.      Line   insulator  with   plug." 

1,070,454.  ELECTROLYTIC  CELL;  T.  Griswold,  Jr.,  Midland,  Mich. 
App.  filed  June  IS,  1911.  Bi-polar  electrode.  (Improvement  on 
patent    N'o.    987,717.) 

1.070. 4.';6.  MEANS  FOR  CONTROLLING  ELECTRIC  CIRCUITS; 
J.  H.  Gugler,  Milwaukee,  Wis.  App.  filed  Sept.  22,  1910.  Auto- 
matic unidirectional  switch   for   use  in  charging  storage  batteries,   etc. 

1,070.492.  WINDING  FOR  DYNAMO-ELECTRIC  MACHINES;  B.  G. 
Lamme,  Pittsburgh,  Pa.  .^pp.  filed  Jan.  26.  1910.  Armature  wind 
ing  for  commutator  of  high-speed  direct-current  machine  and  single 
phase  alternating-current  machine. 

1,070,505.  SIGNAL  SYSTEM;  J.  H.  Mattice.  Clyde.  Kan.  App.  filed 
May   26,    1911.      Electromagnetically   operated   selective   control. 

1,070.542.  HIGH-TENSION  RECTIFIER  FOR  ALTERNATING'  CUR- 
RENTS; L.  Schmidt,  Hanover,  Germany.  App.  filed  March  26,  1912. 
Mechanical    details    of    rotary    type. 

1.070.546.  AMUSEMENT  DE\ICE:  T.  F.  Sheriock  and  H.  Spengler. 
New  Y'ork,  N.  Y.  App.  filed  Sept.  10.  1909.  Device  magnetically 
operated  on  a  globe. 

1,070.564.  LOCOMOTIVE  DRIVING  CONNECTION;  J.  E.  Webster, 
Pittsburgh,  Pa.     App.  filed  Jan.   10,   1912.     Yielding  to  avoid  shocks. 

1,070.568.  -METHOD  OF  MELTING  METALS  AND  ALLOYS;  R.  S. 
Wile,  Pittsburgh,  Pa.  App.  filed  Nov.  22,  1911.  Electrically  heated 
inert  bath. 


1,070,577.  ELECTROMAGNETIC  DRIVE  FOR  SECONDARY  CLOCKS 

OR  THE  LIKE;  A.  O.   Benecke,  Foxboro,  Mass.     App.  filed  June  7, 

1911.      Escapement  and   ratchet. 
1,070.597.     CONTROLLING  DEVICE:    W.   H.   Gaulke,   Milwaukee,    Wis, 

App.  filed  Aug.  12,  1912.     Alternating-current  rheostat-starting  device. 

(Improvement     on     patent     No.     1,009,661.) 

1.070.614.  INSULATING  JOINT;  C.  A.  Kraus,  Newton  Highlands,  Mass. 
App.  filed  Aug.  27,   1909.     Gas-tight  pipe  joint. 

1.070.615.  ELECTRIC  LEAD  FOR  VAPOR-ELECTRIC  APPAR.\TUS; 
C.  A  Kraus  and  R.  D.  Mailev.  Newton  Ifighlands.  .Mass.  App.  hied 
June    30,    1910.      Cathode    lead    with   a   hollow    foot. 

1,070.629.     ADJUSTABLE   FIELD    RHEOSTAT;    P.   J.    Ray,   Lakewood. 

.  Ohio.     App.   filed   Sept.    3,    1912.     Automatically   cuts  out   resistance. 

1,070,638.     CONTROL    SYSTEM    FOR    ELECTRIC    MOTORS;    L.    H. 

Thullen,   Cincinnati,   Ohio.     App.  filed  Dec.   11,   1912.     Feed  carriage 

for    friction    saw. 

1.070.647.  REVERSIBLE  ELECTRIC  MOTOR;  G.  II.  Whittingham. 
Pikesville.   Md.      App.   filed   March    19,    1912.      Pilot  controlling  motor. 

1.070.648.  CONTROL  SYSTEM  FOR  INDUCTION  MOTORS;  G.  H. 
Whittingham,  Baltimore,  Md.  .^pp.  filed  Dec.  12,  1912.  Starting 
and    running  control   with  variable   resistance. 

1,070.651.  ALTERN.\TING-CURRENT  REGULATOR;  I.  J.  Wood, 
Fort  Wayne.  Ind.  App.  filed  Feb.  24.  1910.  Series  connection. 
(Improvement  on  patents  No.   720,305  and   No.   765.948.) 

1.070.657.  CONTROLLER  SWITCH;  V.  G.  Apple,  Dayton,  Ohio.  App. 
filed  .Aug.  8.  1912.  Direct-current  machine  with  storage  battery  for 
starting  gas  engines,   etc. 

1.070.658.  TROLLEY  WHEEL  CONSTRUCTION;  W.  H.  Arnold, 
Stockton.  Cal.     App.  filed  Dec.  26,  1912.     Simplified  form  of  bearing. 

1.070.673.  ELECTRICAL  HEATER;  A.  Eimer,  New  York,  N.  Y.  App. 
filed    March    26,    1912.      Expansible   tube. 

1.070.674.  ELECTRIC  SWITCH;  R.  H.  Fenkhauscn.  San  Francisco. 
C.il.      .*\pp.    filed    Sept.    4,    1912.      Normally   locked   knife   switch. 

1.070.736.     HARMONIC    SELECTIVE  TELEPHONE   SYSTEM;    A.    F. 

Poole.    Wheeler.    \\ .    Va.     .Vpp.    filed    Feb.    4,    1907.     Combination    of 

selective  currents. 
1,070.734.     ELECTRIC     HEAT     ACCUMULATOR;     A.     Rittershaussen, 

(tassel,   Germany.     .App.    filed  Jan.   4.    1912.     Water  circulation. 
1,070.743.     DEVICE     FOR     PROTECTING     ELECTRIC     LINES     AND 

APPARATUS  AGAINST  OVERTENSION;   S.  De  Stefani.   Verona. 

Italy.      App.   filed   Oct.    16.    1912.      Lightning   arrester  with   improved 

ground. 
1,070.769.     ARC  LIGHT;  W.   E.   Brown  and  L.   C.  Granger,   .Milwaukee, 

Wis.      App.    filed    Sept.    15,    1911.      Carbons   at   90   deg.    for    moving- 
picture  machines,   etc. 
1,070.777.     ELECTRIC    SWITCH-    R.    V.    Collins,    New    York,    N.    Y. 

App.    filed    July    14,     1909.       Magnetically    operated     railway    switch 

with    sealing    cup. 
1,070.793.     BRUSH-HOLDER    ATTACHMENT    FOR    MAGNETOS:    O. 

Fischer,    Stuttgart,   Germany.      .App.   filed  April  24,    1913.     Invertible 

brush   holder. 
1,070.899.     CABLE  CONNECTOR;   F.   Kratz,  Stuttgart,  Germany.     Apj>. 

filed  June   1,   1910.     Conducting  sleeve  for  ignition  apparatus,  etc. 
1,070.904.     SAFETY   LOCK;    G.    C.    Maxwell.    New   York.    N.    Y.      App. 

filed  Jan.   12,   1911.'    Signal  cord  lock  for  railroad  cars. 

1.070.935.  ELECTRICAL  SWITCH;  C.  Aalborg,  Wilkinsburg,  Pa.  App. 
filed   Dec.    6,    1907.      Solid-contact   member   with    resilient   pressure. 

1.070.936.  INTERLOCKING  DEVICE;  C.  .Aalborg.  Wilkinsburg,  Pa. 
App.    filed    July    13,    1910.      For    hand-controlled    switches. 

1,070.945.  CONTROLLING  SYSTEMS  FOR  RECEIVING  APPA- 
RATUS: A.  D.  Cardwell,  New  York,  N.  Y.  App.  filed  Nov.  U, 
1911.      Telegraph-typewriter  recorder. 

1,070,948.  CABLE  AND  TUBE  COUPLING;  T.  W.  Dodd,  Des  Moinel, 
la.      .App.   filed  May  6,   1912.     Shaped   out  of  sheet  metal. 

1,070,966.  ELECTRIC  WELDING;  C.  H.  Kicklighter,  Pasaden^  Cat 
App.   filed  Dec.   18,   1911.     For  welding  long  pipe  joints. 

1,070.970.  BUFFING  DEVICE:  L.  V.  Lewis,  Edgewood  Park,  Pa.  App. 
filed  Jan.  11,  1912.  For-»bsorbing  momentum  in  the  vane  type  of 
relay. 
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^re-Lamp  Although  tlie  tlaiiie-electrode  long-hurn- 

mprovements  }„„  ^^^  lamp  has  been  used  for  half  a 

dozen  years,  great  improvements  have 
)een  made  in  it  recently,  not  only  in  the  production  of  l«ng- 
jurning  electrodes  of  fairly  high  efficiency  but  in  the  nie- 
rhanical  and  electrical  design  of  the  lamps  themselves.  The 
ong-burning  flame  lamp,  desirable  as  it  is,  has  presented 
I  formidable  series  of  problems  not  easy  of  solution.  In 
he  first  place,  the  electrodes  themselves  require  great  at- 
ention.  Long-burning  and  high  luminous  efficiency  are  in 
I  manner  opposing  characteristics,  and  it  is  only  as  a  result 
)f  tedious  experiment  that  a  really  good  compromise  has 
)een  reached.  In  this  more  than  anything  else  perhaps  has 
he  long-burning  flame-arc  lamp  been  improved.  Carbon 
unong  all  substances  used  for  arc  electrodes  has  the  unique 
idvantage  of  producing  oxides  that  are  gaseous,  odorless 
ind  non-corrosive.  All  flame  lamps  yield  a  smudge  of 
iroducts  of  combustion  which  are  much  in  evidence  and 
jften  possess  unpleasant  characteristics.  It  has  taken  no 
•mM  ingenuity  to  provide  condensing  chambers  and  suit- 
ible  draft  so  as  to  carry  the  debris  to  a  point  where  it  will 
lot  interfere  seriously  with  the  light  and  with  the  mechan- 
ism of  the  lamp.  The  arcs  produced  are  none  too  stable, 
ind  extremely  good  regulating  mechanism  is  required  to 
lold  them  to  the  point  of  efficient  operation.  This  type  of 
lamp,  in  short,  is  harder  to  regulate  than  the  older  arc 
lamps  and  consequently  requires  mechanism  improved  in 
lelicacy  to  secure  steadier  operation  of  the  arc,  and  in 
power  to  maintain  this  condition  in  spite  of  a  somewhat 
troublesome  tendency  toward  clogging. 


I  tility  of  the  Consumers   of   electric   energy   in   resi- 

Porch  Lamp  dences   need   to  be  taught  the   benefits 

of  the  porch  lamp  in  countless  cases 
where  a  few  evenings'  trial  would  be  sufficient  to  establish 
this  useful  application  beyond  recall.  The  improved  tung- 
sten lamp  has  entirely  changed  the  porch-lighting  situation 
as  regards  cost  and  quality  of  service,  and  now  that  the 
lo-watt  incandescent  unit  is  on  the  market,  there  is  little 
excuse  for  any  well-equipped  homes  being  without  one. 
The  porch  lamp  symbolizes  in  twentieth-century  hospitality 
the  old  saying  that  "the  latch  string  is  out";  it  saves  time 
and  temper  on  dimly  illuminated  suburban  streets  in  a  way 
that  only  the  initiated  appreciate,  and  it  adds  so  little  to  the 
individual  bill  that  it  is  within  the  means  of  everyone  who 
entertains  on  even  a  modest  scale.  At  a  rate  of  lo  cents 
per  kw-hr.  such  a  lamp  can  be  run  practically  all  night  for 
I  cent.  On  screened-in  sleeping  or  second-story  porches 
where  reading  is  a  feature  of  the  household  life  the  cost 
IS  also  low  where  higher-powered  lamps  are  used  for  sev- 


eral hours  an  evening.  The  expense  of  wiring  for  a  porch 
lamp  is  usually  trifling,  and  while  the  revenue  from  each 
lamp  is  small  for  the  central  station,  few  devices  better 
advertise  the  service.  Even  the  small  monthly  energy  con- 
sumption of  the  individual  installation  means  business  for 
the  central  station  worth  striving  for  when  multiplied 
through  whole  neighborhoods.  The  supplementary  effect 
on  street  lighting  where  lamps  are  few  and  far  between  or 
where  foliage  is  dense  is  adftiirable.  It  ought  not  to  be 
difficult  to  secure  an  income  of  from  $i  to  $3  per  year  from 
a  porch  lamp  of  moderate  size,  and  it  will  pay  to  spend  a 
little  time  and  thought  upon  the  solicitation  of  this  kind  of 
business  in  the  ri^ht  sort  of  neishborhoods. 


The  Tungsten  \\'hen.  in   1909,  the  tungsten  lamp  was 

Lamp   Outlook  c^st    seriously    considered    as    a    com- 

mercial product  the  electric-lighting 
industry  little  dreamed  that  in  four  years  it  would  supplant 
the  carbon-filament  lamp,  much  less  become  an  active  com- 
petitor of  the  arc  lamp.  Representing  as  great  an  advance 
in  the  electric-lighting  art  as  the  Welsbach  mantle  did  in 
the  gas-lighting  industry,  it  has  outstripped  the  latter  in 
the  rapidity  of  its  introduction  and  in  its  domination  of 
the  lighting  field.  This  is  merely  indicative  of  the  enter- 
prise and  progressiveness  of  one  industry  as  compared  with 
the  other.  However,  the  tungsten  lamp  was  not  then  wel- 
comed with  open  arms,  nor  was  the  drop  in  revenue  which 
its  introduction  brought  about  pleasant  to  contemplate. 
Nevertheless,  it  acted  as  the  incentive  to  spur  managers  to 
seek  for  more  business  to  nullify  its  efifect  on  earnings,  and 
incidentally  also  it  brought  out  the  fact  that  there  was  a 
lot  of  business  to  be  had  merely  for  the  asking,  for  up  to 
that  time  only  the  surface  had  been  skimmed.  That  the 
use  of  tungsten  lamps  has  permanently  affected  the  rev- 
enues of  small  companies  has  been  proved  by  the  fact  that 
many  have  applied  to  commissions  for  permission  to  ad- 
vance rates  on  that  account.  Meanwhile  the  manufacturers 
have  been  busy.  Their  best  engineers  and  chemists  have 
been  at  work  on  the  evolution  of  an  improved  lamp,  and 
success  is  in  sight,  if  it  has  not  already  been  attained.  The 
lighting  industry  will,  therefore,  have  to  face  the  early 
probability  of  a  greatly  improved  tungsten  lamp  whose  in- 
troduction, though  now  seemingly  remote,  is  nevertheless 
inevitable.  Everything  points  to  a  shrinkage  in  revenue  per 
lamp  and  to  the  necessity  of  earnest  consideration  of  exist- 
ing rate  schedules  in  order  that  the  revenue  from  lighting 
shall  be  commensurate  with  the  service  rendered.  Far- 
sighted  managers  will  appreciate  the  fact  that  any  improve- 
ment which  will  cause  the  incandescent  electric  lamp  to 
surpass  all   its  competitors  in  the  lighting  field  will  ulti- 
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mately  be  advantageous  to  tlic  industry  even  tliough  it 
seem  to  demoralize  it  for  the  time  being.  It  will  lead  to  the 
universal  use  of  electricity  as  an  illuminant  and  will  com- 
pel cheaper  installations.  It  will  also  result  in  a  more 
diversified  application  of  electrical  energy  for  heating, 
cooking  and  other  purposes  in  the  household.  It  will  lop 
off  the  peaks  of  load  curves  and  make  isolated-plant  loads 
more  easy  of  attainment.  In  fact,  the  opportunities  are 
immense;  but  so  are  the  problems  which  the  advent  of  the 
greatly  improved  lamp  will  present.  Who  knows  whether 
the  half-watt  lamp  of  to-morrow  may  not  become  the  quar- 
ter-watt lamp  of  the  day  after?  It  is  not  beyond  perad- 
venture.  Anticipation  of  probabilities  under  such  circum- 
stances is  entirelv  commendable. 


The  Control  of  Central  Stations 

Central-station  plants  are  divisible  into  three  classes: 
first,  those  controlled  through  some  form  of  holding  com- 
pany, syndicate  or  other  dominant  financial  factor ;  second, 
those  that  are  held  free  from  any  connection  with  similar 
properties  through  the  medium  of  a  holding  company  or 
otherwise,  and,  third,  the  municipal  plants.  We  have  made 
a  compilation  showing  the  division  of  plants  into  these 
three  classes  by  states  in  towns  and  cities  of  the  United 
States  of  more  than  1000  population.  The  results,  pub- 
lished elsewhere  in  this  issue,  are  full  of  significance  to 
the  electrical  industry.  The  facts  of  leading  importance 
shown  by  the  statistics  are  that  48  per  cent  of  the  total 
number  of  central  stations  in  these  communities  are  inde- 
pendent of  financial  connections,  close  or  remote,  with 
other  properties;  that  29  per  cent  of  the  total  number  of 
plants  are  held  under  some  form  of  syndicate  or  generally 
admitted  financial  control  by  well-known  interests,  and  that 
23  per  cent  of  the  total  number  of  plants  are  municipal. 
The  compilation  deals  only  with  the  number  of  plants;  in 
importance  and  output  the  plants  held  in  some  form  of 
syndicate  control  rank  first.  The  importance  and  output  of 
the  niunicipal  plants  place  them  in  third  or  last  rank.  If 
the  analysis  had  been  extended  so  as  to  include  communities 
of  less  than  1000  population,  undoubtedly  the  number  and 
the  proportion  of  both  independently  owned  plants  and 
niunicipal  plants  would  be  larger.  However,  the  compilation 
is  based  on  the  reports  from  a  total  of  4774  plants,  and, 
therefore,  it  may  be  taken  as  fairly  indicative  of  the  present 
status  of  the  industry  in  these  respects. 

The  form  of  control  of  operating  plants  generally  dis- 
cussed as  the  holding-company  movement  or  the  syndicate 
movement  is  interwoven  closely  with  the  progress  of  the 
industry,  and  its  extension  in  the  future  will  follow  sub- 
stantially the  same  lines  that  it  has  in  the  past;  that  is 
to  say,  many  different  and  widely  scattered  dominant  finan- 
cial interests,  operating  separately,  will  either  acquire  an 
actual  majority  of  stock  of  operating  companies  and  will 
vest  the  ownership  of  this  stock  in  holding  companies  or 
they  will  acquire  enough  stock  to  enable  them  to  determine 
financial  and  operating  policies.  While  the  general  lines 
of  development  in  this  direction,  therefore,  are  perfectly 
simple  and  plain,  it  is  clear  that,  to  a  greater  degree 
than    in   the   past,   the   operations  of   many   of   the   large 


iactors  in  the  industry  are  being  extended  to  the  plants  of 
medium  and  even  small  size.  Ordinarily  the  plants  in  the 
larger  cities  are  held  by  interests  which  have  been  identified 
with  their  control  for  many  years,  and  naturally  they  do 
not  propose  to  divest  themselves  of  their  ownership  unl<- 
they  are  tempted  to  do  so  by  offers  of  a  large  price  for  tin 
holdings.  We  find  that  in  the  cities  of  over  100,000  popula- 
tion 87  per  cent  of  the  plants  are  controlled  by  some  form 
of  syndicate,  holding  company  or  strong  financial  interest. 
The  proportion  is  slightly  smaller  in  the  cities  of  between 
50,000  and  100,000,  being  84  per  cent.  In  the  cities  of  still 
smaller  size  the  proportion  of  plants  owned  or  controlled  by 
syndicates  becomes  less.  In  the  cities  of  between  10,000  and 
50,000  population  63  per  cent  of  the  plants  are  held  by  syn- 
dicates. In  the  cities  of  the  next  smaller  group,  5000  to 
10,000  population,  44  per  cent  of  the  plants  are  held  by 
>yndicates.  The  proportion  is  reduced  to  20  per  cent  in 
the  cities  of  between  1000  and  5000  population. 

The  opportunities  for  the  further  extension  of  the  advan- 
tages of  consolidated  ownership  and  operation  therefore 
lie  mainly  in  the  smaller  communities  and  increase  in  pro- 
portion as  the  sizes  of  the  communities  decrease.  In  closely 
settled  districts  of  the  country,  where  there  are  many  towns 
or  villages  and  a  substantial  rural  population  within  a  small 
area,  the  development  in  this  direction  within  the  last  year 
or  two  has  been  epochal  in  nature.  In  such  cases  the  object 
of  the  dominant  financial  factor  has  been  virtually  to  pre- 
empt the  district  in  which  the  operations  were  to  be  con- 
ducted. In  other  words,  it  was  just  as  important  to  effect  a 
monopoly  in  public-utility  service  in  a  large  area  contain- 
ing many  communities  as  it  is  admitted  by  public  service 
commissions  and  electrical  authorities  to  be  in  a  large  area 
containing  a  single  community.  The  advantages  in  each 
case  lie  in  centralized  production  on  a  large  scale,  in  mod- 
ern economical  methods  of  transmission  and  distribution. 
and  in  the  application  of  advanced  commercial  methods  ot 
sale  of  the  service. 

As  wc  have  shown,  the  proportion  of  syndicate-controlled 
plants  is  largest  in  the  larger  cities  and  smallest  in  the 
smaller  communities ;  conversely,  the  proportion  of  inde- 
pendent plants  is  smaller  in  the  large  cities  and  large  in 
the  small  cities.  In  the  smaller  communities,  those  which 
have  between  1000  and  5000  population,  the  number  of 
independent  plants  is  55  per  cent  of  the  total.  The  pro- 
portion of  municipal  plants  is  but  3  per  cent  in  the  larger 
cities.  It  increases  as  the  size  of  cities  in  each  group  taken 
in  the  compilation  decreases.  In  the  communities  of  be- 
tween 1000  and  5000  population  the  proportion  of  municipal 
plants  is  25  per  cent,  and  as  the  communities  in  this  group 
furnish  3492,  or  73  per  cent,  of  the  4774  in  the  entire  com- 
pilation, it  is  virtually  this  percentage  which  determines  the 
conclusion  that  23  per  cent  of  all  the  plants  in  the  com- 
pilation are  municipal.  Many  small  communities  started 
and  carried  the  burden  of  municipal  plants  when  they  did 
not  have  enough  population  to  support  private  plants. 

The  statstics  therefore  show  that  through  the  purchase 
of  small  independent  and  municipal  plants  many  op- 
portunities may  be  grasped  for  the  introduction  and  exten- 
sion of  the  benefits  of  centralized  production  and  econom- 
ical distribution  over  a  '«rge  area. 
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The  Advance  of  Illuminating  Engineering 

The  well-arranged  combined  meetings  of  the  Illuminating 
Engineering  Society  and  the  International  Congress  on 
School  Hygiene  at  Buffalo  on  Aug.  29  and  30,  the  forth- 
coming annual  convention  of  the  Illuminating  Engineering 
Society  at  Pittsburgh  Sept.  22  to  26,  and  the  approaching 
seasonal  increase  in  the  lighting  load  on  central  stations, 
give  emphasis  to  the  advance  in  illuminating  engineering 
practice  noticeable  increasingly  during  the  past  few  years. 

Although  many  examples  of  wretched  lighting  can  be 
found  in  cities  and  towns  of  all  sizes  close  beside  installa- 
tions of  excellent  design,  the  latter  are  coming  more  and 
more  to  the  front.  The  advance  of  the  art  is  being  directed 
into  many  fields  which  are  open  for  fresh  and  skilful  appli- 
cations of  the  latest  equipment  for  effective  service.  Thus, 
an  unusual  amount  of  study  is  being  given  at  present  to  the 
illumination  of  libraries,  restaurants,  theaters,  hotel  and 
art  galleries ;  large  and  expensive  railroad  stations  are 
being  efficiently  lighted  along  lines  utterly  unknown  in  the 
past  decade  of  transportation,  and  in  the  street-railway  field 
investigations  are  under  way  in  respect  to  the  fitness  of 
tungsten  lamps  for  car  service  which  would  have  been 
practically  out  of  the  question  before  the  advent  of  drawn- 
wire  tungsten  filament  in  commercial  form.  The  produc- 
tion of  small  candle-power  lamps  of  this  style  for  use  on 
lio-volt  circuits  has  made  great  strides  within  the  past  two 
years,  indicating  the  possibilities  of  better  residential  light- 
ing. The  beauty  and  utility  of  some  of  the  latest  art-glass 
fixtures  represent  a  wide  departure  from  former  ideas 
regarding  high  quality  lighting,  and  when  used  with  dis- 
crimination and  full  recognition  of  the  engineering  ele- 
ments involved,  this  sort  of  equipment  literally  furnishes 
the  building  designer  with  a  new  system  of  practical  orna- 
mentation capable  of  extraordinary  usefulness. 

With  all  that  has  been  accomplished,  however,  much  that 
is  elementary  remains  to  be  learned  before  general  lighting 
practice  rises  to  a  level  of  scientific  efficiency  corresponding 
to  that  now  enjoyed  in  the  field  of  electric-motor  applica- 
tions. More  accurate  surveys  of  installations  existing  and 
proposed  are  necessary  and  greater  care  should  be  exercised 
in  checking  data  for  subsequent  reference.  Too  often 
designers  called  upon  to  submit  estimates  based  upon 
former  work  are  possessed  of  inaccurate  figures  regarding 
the  number  of  lighting  units  placed  in  service  subsequent 
to  the  initial  installation,  the  wattage  requirements  and 
locations  of  lamps,  and  the  permanent  types  of  shades  and 
dimensions  settled  upon  by  the  plant  owners  as  standard 
for  their  particular  needs.  The  grosser  errors  of  installing 
lamps  and  fixtures  without  due  regard  to  glare,  of  forcing 
excessive  and  painful  luminous  fluxes  upon  inexperienced 
purchasers  of  light  in  the  interests  of  publicity  illumina- 
tions, and  the  omission  of  careful  calculations  as  to  fixed 
and  operating  costs,  including  renewals,  taxes,  insurance 
and  depreciation  under  the  former  head,  need  to  have  more 
consideration,  as  do  also  the  use  of  mixed  equipments  in 
conflict  with  one  another  and  the  economical  mistreatment 
of  otherwise  excellent  installations  tlirough  insufficient  out- 
lays for  circuit  subdivisions.  Taken  in  the  rough,  the 
progress  of  illuminating  engineering  is  at  present  in  an  ex- 
tremely healthy  condition,  and  if  the  well-estahli.shcd  prin- 


ciples of  good  practice  are  spread  through  the  ranks  of 
engineers  at  the  rate  indicated  as  one  looks  backward  over 
recent  work,  the  realization  of  still  greater  achievements 
will  not  be  long  delayed. 


Efficiency  and  Effectiveness  of  Reflectors 

Much  valuable  information  concerning  the  efficiency  and 
effectiveness  of  various  types  of  incandescent-lamp  reflect- 
ors is  contained  in  an  article  by  Messrs.  G.  H.  Stickney  and 
A.  L.  Powell,  on  page  477  of  this  issue.  The  authors  report 
the  result  of  a  series  of  tests  relating  to  the  total  luminous 
flux  and  space  distribution  thereof  from  clear  and  bowl- 
frosted  tungsten  lamps  with  and  without  standard  forms  of 
opaque,  opalescent  and  clear-glass  reflectors.  As  one  would 
expect,  the  opalescent  and  clear-glass  reflectors  are  most 
efficient,  the  loss  by  absorption  being  as  low  as  8  per  cent 
in  the  case  of  the  former  and  9  per  cent  with  the  latter,  as 
compared  with  from  14  to  43  per  cent  in  opaque  reflectors. 
It  may  prove  surprising  to  some  to  learn  that,  although  the 
metal  type  of  reflector  is  the  least  efficient  of  all,  yet  it  is 
the  most  effective  from  the  point  of  view  of  re-direction  of 
the  light  to  the  lower  hemisphere.  Results  of  the  test  indi- 
cate for  the  flat-dome  reflector  with  porcelain  enamel  finish 
a  total  of  785  downward  lumens  as  compared  with  only  626 
for  the  most  efficient  opalescent-glass  reflector  and  717  for 
the  best  grade  of  prismatic-glass  reflectors  tested.  This 
result  is  attributable  to  the  higher  reflective  coefficient  of 
the  porcelain  enamel  as  compared  with  the  glass  prisms.  In 
this  connection  sight  should  not  be  lost  of  the  important 
fact  that  when  use  is  made  of  glass  reflectors  much  of  the 
light  not  reaching  the  lower  hemisphere  is  useful  for  illu- 
mination throughout  the  upper  hemisphere.  For  this  pur- 
pose credit  must  be  given  to  the  prismatic  reflector  for  91 
lumens,  while  only  35  lumens  are  to  be  credited  to  the  flat- 
dome  porcelain-enamel  reflector. 

Not  the  least  important  feature  of  the  tests  discussed  by 
the  authors  is  the  necessity  for  correctly  locating  the  lamps 
within  the  reflector  and  proportioning  the  reflector  for  the 
lamps.  Marked  changes  in  the  space  distribution  of  the 
light  flux  are  produced  by  simply  varying  the  position  of 
the  lamps  with  reference  to  the  reflector.  In  design- 
ing a  prismatic  reflector  full  account  must  be  taken 
of  the  fact  that  the  light  source  is  not  concentrated 
at  a  point.  To  neglect  of  these  considerations  doubt- 
less may  be  attributed  much  of  the  decrease  in  efficiency 
and  effectiveness  of  certain  prismatic  reflectors  tested  by 
the  authors.  Even  with  the  downward  lumens  at  as  low  a 
value  as  590  compared  with  717  lumens  for  other  types  of 
prismatic  reflectors,  the  efficiency  is  as  high  as  86  per  cent 
as  compared  with  91  per  cent  for  the  more  carefully  made 
reflector.  Thus  the  loss  in  effectiveness  is  attributable  more 
largely  to  improper  re-direction  than  to  absorption  of  light. 
•A,  factor  in  service  not  touched  upon  by  the  authors  is  the 
added  light  absorption  with  accumulation  of  dust.  Pro- 
nounced differences  in  this  respect  are  found  in  different 
types  of  reflectors.  Doubtless  reflectors  depending  for  in- 
creased efficiency  upon  the  light  passing  into  the  upper 
hemisphere  suffer  from  dust  accumulation  more  than  do 
those  of  the  opaque  type. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings— Commission  Findings,  Etc. 


Growth  of  Public-Control  Sentiment 

In  liis  address  before  the  Governors'  conference  at  Colo- 
ado  Springs  on  Aug.  29  Governor  Dunne  of  Illinois  spoke 
)n  "The  Growth  of  Public  Control  of  Utilities."  He 
raced  the  history  of  the  movement  from  1905  (when 
Vlassachusetts  was  the  only  state  having  state  control  of 
itilities)  to  1913.  Now  there  are  twenty-two  states  having 
;tate  utility  commissions.  The  Governor  praised  the  Wis- 
consin law,  but  said  that  it  fails  to  cover  situations  arising 
n  other  states,  like  New  York,  Pennsylvania  and  Illinois, 
vhere  there  are  large  cities.  He  said  that  he  was  in 
lympathy  with  the  home-rule  sentiment  in  Chicago,  but 
vas  confronted  with  the  alternative  of  approving  or  veto- 
ng  the  Illinois  act,  without  the  home-rule  section,  as  passed 
)y  the  Legislature.  He  finally  determined  that  it  was  his 
luty  to  sign  the  bill.  The  Illinois  law  is  framed  on  the 
ines  of  the  Wisconsin  law,  with  two  material  changes — 
)ublicly  owned  utilities  are  excluded  from  the  jurisdiction 
)f  the  commission  and  there  are  no  indeterminate  fran- 
chises. Only  three  states,  Ohio,  California  and  Kansas, 
irovide  for  home  rule  of  utilities  where  there  are  state 
commissions.  Governor  Dunne  is  satisfied  that  the  Illinois 
aw  gives  adequate  and  complete  control  to  the  state  com- 
nission  and  that  it  "will  do  much  to  correct  the  scandalous 
ibuses  which  have  afflicted  the  public  in  the  past,  owing  to 
he  absence  of  any  control  over  these  utilities."  Probably 
•very  state  will  have  a  public-utility  commission  within  a 
few  vears.  If  public  control  should  fail,  then  the  only 
ilternativc  left  is  public  ownership  and  operation. 


l)ettcr  acquaintetl  witii  the  problems  which  concern  the 
utility  companies  and  as  they  become  personally  acquaiiUed 
with  the  organizations  of  those  companies  and  with  the 
sincerity  and  frankness  of  their  procedures." 


H.  M.  Byllesby  on  Regulation 

In  a  letter  referring  to  the  payment  of  the  next  dividend 
)n  the  preferred  stock  of  the  Standard  Gas  &  Electric 
fompany  in  scrip  instead  of  in  cash,  Mr.  H.  M.  Byllesby, 
he  president,  refers  to  regulation  by  public  service  com- 
iiissions  as  follows : 

"During  the  past  several  years,  and  particularly  in  the 
•ighteen  months  just  closed,  the  subsiiliary  companies  of 
he  Standard  Gas  &  Electric  Company  have  been  under  the 
lecessity  of  appearing  before  various  regulatory  bodies,  in 
:ome  cases  for  the  purpose  of  resisting  unfair  increases  in 
a.xation,  in  other  cases  for  arguing  the  question  of  rates 
md  of  necessity  for  extensions  to  their  properties,  in 
uher  cases  dealing  with  threatened  competition  and  ap- 
leals  to  such  regulatory  bodies  for  the  proper  degree  of 
)rotection.  All  this  has  caused  large  expense  to  Standard 
md  its  subsidiary  companies  for  legal  advice,  traveling 
'xpenses  and  the  cost  of  expert  and  technical  witnesses, 
vhich  has  had  its  efifect  upon  the  earnings  of  the  subsidiary 
■ompanies.  So  far  these  companies  have  emerged  from 
hese  controversies  with  credit  to  themselves,  and,  aside 
rom  the  marked  increase  in  taxes,  with  a  more  satisfactory 
vorking  condition  than  had  heretofore  existed. 

"The  attitude  of  your  officers  and  of  the  officers  of  Stand- 
ird's  subsidiary  companies  has  uniformly  been  to  deal  in 
I  spirit  of  candor  with  the  various  commissions  and  regu- 
atory  bodies  before  which  it  is  increasingly  necessary  for 
lublic  utility  officers  to  appear,  and,  so  far  as  our  e.xperi- 
>nce  goes,  the  attitude  of  these  commissions  and  regulatory 
jodies   ameliorates  and   improves  as  these  bodies  become 


Old  Time  and  Military  Telegraphers 

The  annual  joint  reunion  of  the  Old  Time  Telegraphers 
and  Historical  .Association  and  the  Society  of  the  United 
.States  Military  Telegraph  Corps  was  held  in  Detroit  on 
Aug.  26  to  28,  with  headquarters  at  the  Hotel  Cadillac. 
.About  250  ladies  and  gentlemen  were  present.  These  an- 
nual gatherings  of  the- veterans  of  the  key  are  mainly  social 
in  character,  but  at  short  business  meetings  Mr.  George  M. 
Meyers,  of  Kansas  City,  was  elected  president  of  the  Old 
Timers,  and  Colonel  William  Bruder  Wilson,  of  Holmes- 
burg,  Pa.,  was  re-elected  jiresident  of  the  Military  Teleg- 
raphers. The  entertainment  features  consisted  of  an  auto- 
mobile ride  through  Detroit  and  suburbs,  a  steamboat  excur- 
sion on  the  Detroit  River  and  an  electric-railway  trip  to 
-Mount  Clemens,  where  the  local  Chamber  of  Commerce 
gave  a  reception  to  the  visitors.  .\t  the  banquet  of  .Aug. 
28  Mr.  W.  A.  Jackson,  of  Detroit,  was  toastmaster,  and 
the  principal  address  was  made  by  Governor  W.  X.  Ferris 
of  Michigan. 


Membership  Campaign  of  the  Society  for  Electrical 
Development 

According  to  Mr.  J.  M.  Wakcnian,  general  manager  of 
the  Society  for  Electrical  Develoi)ment,  responses  in  the 
campaign  for  members  have  been  numerous  and  very  grati- 
fyi'ig-  Quite  a  number  of  responses,  however,  indicate 
that  some  men  are  willing  to  trail  along  and  join  the  society 
at  the  last  moment,  rather  than  be  pioneers  in  the  greatest 
co-operative  movement  of  this  time. 

This  attitude  will  not  prevent  the  society  from  becoming 
a  practical  reality,  both  because  its  work  is  recognized  as 
a  real  necessity  in  the  electrical  field  and  because  the  lead- 
ing electrical  concerns  are  members  of  it  and  will  inevita- 
bly put  it  into  action.  It  simply  postpones  the  time  when 
the  electrical  industry  will  get  the  benefit  of  the  immense 
amount  of  time  and  thought  already  devoted  to  the  work 
of  the  society. 

Some  men  have  said  that  the  electrical  industry  develops 
itself  automatically,  yet,  according  to  Mr.  Wakeman,  80 
|)er  cent  of  the  houses  within  serviceable  reach  of  the  cen- 
tral stations  are  not  even  wired,  and  not  I  per  cent  of  those 
which  are  wired  are  equipped  for  complete  electric  service. 

The  work  wdiich  the  society  will  do  is  a  kind  which  needs 
doing  and  which  no  individual  or  corporation  can  afford 
to  do  singly.  It  will  directly  stimulate  the  public  demand 
for  electric  service,  which  means  the  development  of  the 
industry  as  a  whole,  which  in  turn  means  increased  pros- 
perity to  every  individual  engaged  in  it. 

The  educational  campaign  will  be  nation-wide.  It  will 
remove  the  mistaken  opinion  regarding  the  extravagance 
of  electricity.  It  will  show  that  electricity  is  the  only  com- 
modity of  daily  use  w'hich  has  constantly  been  reduced  in 
price  at  a  time  when  the  qost  of  every  other  necessity  in 
life  has  increased.     It  will  not  be  merelv  an  advertising 
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campaign.  The  society  has  a  great  work  to  perform  in 
harmonizing,  wherever  possible,  conflicting  local   interests. 

All  the  movement  needs  to  set  it  at  work  at  once  is  a 
full  appreciation  upon  the  part  of  the  men  in  the  electrical 
industry  of  the  progressive  spirit  in  which  it  has  been  con- 
ceived, and  it  is  evident  from  the  number  of  applications 
coming  in  that  this  spirit  is  rapidly  becoming  recognized. 

The  Society  for  Electrical  Development  proposes  at 
small  individual  expense  to  bring  big  returns  in  increased 
business,  better  prices  and  larger  profits  to  those  who  par- 
ticipate. It  is  collecting  funds  to  enable  the  men  engaged 
in  the  electrical  industry  to  put  some  of  their  dollars  to 
work  co-operatively  to  develop  in  a  big,  broad  spirit  the 
latent  market. 


Convention  Program  of  the  Association  of  Edison 
Illuminating  Companies 

The  thirty-fourth  convention  of  the  Association  of  Edi- 
son   Illuminating    Companies    will    be    held    at    the    Hotel 
Otesaga,   Cooperstown,  N.  Y.,   Sept.  8,  9,   10,   11   and   12. 
The  program  is  as  follows : 
Address  of  the  president. 
Report  of  the  executive  committee. 
Report  of  the  treasurer. 

Report  of  the  meter  committee;  !\Ir.  S.  G.  Rhodes,  chair- 
man, New  York. 

Report  of  the  committee  on  heating;  Mr.  E.  W.  Lloyd, 
chairman,  Chicago,  111. 

"The  Central  Station  and  Industrial  Electric  Heating," 
by  Mr.  Thom.sen  King,  Baltimore,  Md. 

"One  Year's  Activity  by  the  Boston  Edison  Company  in 
Promoting  the  Use  of  Energy-Consuming  Devices  and  the 
Results,"  by  Mr.  L.  L.  Edgar,  Boston,  Mass. 

"Possible  Fire  Hazards  in  Service  Connections,"  by  Mr. 
J.  B.  Murray,  Brooklyn,  N.  Y. 

"Some  Notes  on  Welfare  Work,"  by  Mr.  H.  W.  Moses, 
Boston,  Mass. 

"Welfare  Work  at  the  Works  of  the  General  Electric 
Company,"  by  Mr.  G.  E.  Emmons. 

"Corporation  Schools,"  by  Mr.  F.  C.  Henderschott,  New- 
York,  X.  Y. 

"Private  Conservation  for  Public  Benefit,"  by  Mr.  George 
C.  Holberton,  San  Francisco,  Cal. 

Report  of  the  lamp  committee;  Mr.  John  W.  Lieb,  Jr., 
chairman.  New  York.  Prepared  discussions  by  Messrs.  R. 
S.  Hale,  J.  W.  Howell  and  others. 

"Latest  Developments  in  Incandescent  Lamps,"  Mr.  John 
W.   Howell,   Harrison,   N.  J. 

Report  of  the  vehicle  committee;  Mr.  G.  H.  Jones,  chair- 
man, Chicago,  111. 

Report  of  the  storage-battery  committee;  Mr.  .S.  C.  Har- 
ris, chairman.  New  York. 

"Modern  Electric  Drive  and  What  It  Accomplishes  in 
the  Ice-Cream,  Glass-Bottle  and  Fertilizer  Industries,"  bv 
Mr.  R.  H.  Tillman,  Baltimore,  Md. 

Report  of  the  code  committee;  Mr.  R.  S.  Stewart,  chair- 
man, Detroit,  Mich. 

"Load-Factor."  by  Mr.  A.  S.  Loizcaux,  Baltimore,  Md. 
"Sixty-Cycle  Rotary  Converters,"  by  Mr.  B.  G.  Lamnie, 
EaRt   Pittsburgh,   Pa. 

"A  New  Apparatus  for  Catching  Cinders,"  bv  Messrs. 
C.  B.  Grady  and  E.  B.  Ricketts,  New  York. 

"N'otes  on  the  Further  Operation  of  Large  Boilers  of  the 
Detroit  Edison  Company,"  by  Mr.  J.  W.  Parker,  Detroit, 
Mich. 

Report  of  the  committee  on  steam  turbines;  Mr.  J.  P. 
Sparrow,  chairman.  New  York. 

Report  of  the  committee  on  high  potentials;  Mr.  L.  L. 
Elden,  chairman,  Boston,  Mass. 

"Circuit  Protection,"  by  Mr.  Paul  M.  Lincoln,  East  Pitts- 
burgh, Pa. 


"Recent  Improvements  in  the  Protection  of  High-\'olt- 
age  Transmission  Circuits,"  by  Mr.  F.  E.  Ricketts.  Balti- 
more, Md. 

Address  on  the  model  public  utility  bill  by  Mr.  E.  W. 
Burdett,  Boston,  !Mass. 

"The  Proper  Basis  of  \'aluation  of  Property  in  Rate 
Cases,"  by  Prof.  D.  C.  Jackson,  Boston,  Mass. 

It  is  expected  that  an  address  will  be  made  by  Mr.  S.  E. 
Doane,  of  the  National  Electric  Lamp  Association,  who  will 
outline  his  observations  upon  the  more  recent  electric  de- 
velopments in  Europe  made  during  a  very  extensive  trip. 
An  exhibition  of  some  of  Mr.  Edison's  latest  developments 
in  educational  and  industrial  films,  his  new  phonographic 
records,  and  possibly  other  important  features  of  his  work, 
is  also  an  anticipated  feature.  Abundant  entertainment 
features  are  provided  for  every  day  the  convention  is  in 
session.  It  is  expected  that  Mr.  and  Mrs.  Edison  will  be 
present  at  the  reception  on  the  evening  of  Sept.  8. 


Convention  of  the  Pennsylvania  Electric  Association 

The  sixth  annual  convention  of  the  Pennsylvania  Elec- 
tric Association  will  be  held  on  Sept.  16,  17  and  18  at  the 
^Vater  Gap  House,  Delaware  Water  Gap,  Pa.  As  hereto- 
fore, a  number  of  entertainment  features  have  been  ar- 
ranged to  provide  diversion  during  the  time  not  devoted  to 
the  convention  sessions.  The  following  is  the  tentative  pro- 
gram:  Report  of  the  lamp  committee;  report  of  the  com- 
mittee on  welfare  work;  report  of  the  public  utility  inter- 
construction  committee;  "Rates,"  by  Mr.  L.  H.  Conklin ; 
"Rules  and  Regulations  for  Outside  Employees,"  by  Messrs. 
S.  W.  Brown  and  J.  A.  Metz;  "Rules  and  Regulations  for 
Station  Operation,"  by  Mr.  I.  G.  Walborn ;  "Boiler-House 
Practice,"  by  Mr.  S.  G.  Coghlan ;  "Feeder  Regulators,"  by 
Mr.  A.  D.  Fishel;  "Street  Lighting,"  by  Mr.  Preston  S. 
Millar,  and  an  address  on  the  recently  enacted  public  serv- 
ice company  law  by  Mr.  Frederic  W.  Fleitz,  a  well-known 
corporation  lawyer  of  Pennsylvania.  Mr.  Walter  E.  Long, 
1000  Chestnut  Street,  Philadelphia,  Pa.,  is  the  secretary  of 
the  Pennsvlvania  Electric  Association. 


Fourth  Annual  Meeting  of  California  Contractors 

The  fourth  annual  meeting  of  the  California  State  .Asso- 
ciation of  Electrical  Contractors  began  at  Santa  Bar- 
bara on  Aug.  13,  the  registered  attendance  being  120. 
President  Rendler  in  his  annual  address  stated  that  he 
expected  the  association  to  make  great  strides  during  the 
coming  year.  The  following  committees'  reports  were  pre- 
sented: segregation,  jobbers',  liability  insurance,  state 
license,  price  book,  and  director  to  the  national  convention. 

During  the  meeting  of  Thursday  morning  the  report  of 
the  auditing  committee  was  received  and  a  special  com- 
mittee on  liability  insurance  was  appointed.  Clippings  from 
the  Electrical  World  with  reference  to  guaranteeing  the 
work  of  members  of  the  association  were  read.  The  secre- 
tary reported  that  this  matter  was  being  handled  by  the 
executive  board  of  the  National  association,  and  also  that 
a  plan  was  being  tried  by  the  Faraday  Club  of  Chicago. 
The  subject  was  referred  to  the  executive  board.  The 
election  of  officers  resulted  as  follows:  President,  !Mr.  C. 
V.  Schneider,  of  Sacramento;  first  vice-president,  Mr. 
Claude  Loveday,  Santa  Barabara;  second  vice-president, 
Mr.  George  Sitman,  San  Francisco ;  secretary  nad  treas- 
urer, Mr.  W.  S.  Hanbridge,  San  Francisco ;  sergeant  at 
arms,  Mr.  Frank  Somers,  San  Jose. 

The  meeting  of  Aug.  15  was  devoted  to  the  reading  of 
papers.  Mr.  A.  H.  Halloran  gave  a  talk  on  the  work  that 
was  being  done  by  the  Society  for  Electrical  Development, 
and  Mr.  Huntington,  manager  of  the  Santa  Barbara  Light 
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&  Power  Company,  spoke  on  "Mutuality  of  the  Central 
Station  and  the  Contractor."  Mr.  C.A.  Austin,  chairman  of 
the  Los  Angeles  Chapter  of  Architects,  also  read  a  paper, 
and  Mr.  Ralph  Clapp,  statesman  from  Southern  California, 
spoke  on  Jovianism.  Mr.  P.  U.  Hyde,  of  the  Edison 
Primary  Battery  Company,  gave  a  short  talk  on  the  neces- 
sity of  installing  fire-alarm  systems  in  hotels  and  office 
buildings.  The  final  paper  of  the  day,  on  "Liability  and 
Compensation  Insurance,"  was  presented  by  Mr.  J.  R. 
ALilony,  the  Western  manager  of  the  yEtna  Insurance  Com- 
pany. This  subject  was  very  well  timed,  as  on  Jan.  I,  1914, 
a  very  drastic  compulsory  insurance  law  will  become  effect- 
ive in  California. 

A  short  session  of  the  contractors  was  hold  aftor  the 
reading  of  the  papers,  at  which  time  Sacramento  and  San 
Francisco  were  chosen  as  the  places  for  the  1914  and  1915 
conventions  respectively.  It  was  also  voted  to  establish  a 
committee  of  experts  to  be  at  the  disposal  of  architects 
when  disputes  arise.  The  directors  were  instructed  to 
establish  a  sample  room  in  their  respective  cities,  at  which 
the  architects  could  visit  and  see  the  different  appliances 
that  go  to  make  up  good  construction.  Much  attention  was 
attracted  at  this  convention  to  the  bookkeeping  set  recently 
brought  out  by  the  National  Electrical  Contractors'  Asso- 
ciation. A  Spanish  barbecue,  a  ball  game,  rides  for  the 
ladies  and  Jovian  activities  helped  to  take  up  the  time  not 
spent  in  the  convention  sessions. 


Commonwealth  Edison  Company  Protests  Agfainst 
City's  Valuations 

The  Connuonwealth  Edison  Company  of  Chicago  has 
protested  against  the  valuations  placed  on  its  property  in 
the  report  made  by  Mr.  Ray  Palmer,  city  electrician,  for 
the  purpose  of  regulating  electric  rates.  The  company's 
counsel  declares  certain  investments  were  excluded,  among 
others  an  investment  of  about  $400,000  in  coal  property, 
while  the  important  questions  of  going  value,  good  will 
and  municipal  franchises  were  slighted.  Inasmuch  as  the 
company  has  reduced  its  rates  voluntarily  when  it  was  pos- 
sible, it  contends  that  there  is  no  occasion  for  the  city  tak- 
ing legal  means  to  reduce  the  rates.  Copies  of  the  state- 
ment were  sent  to  the  members  of  the  City  Council  com- 
mittee on  gas,  oil  and  electric  light.  The  Commonwealth 
Edison  Company's  discussion  of  the  Palmer  report  will  be 
considered  when  the  Council  committee  meets  again  in 
October. 


Plans  for  Convention  of  New  England  N.  E.  L.  A. 
Section 

The  fifth  annual  convention  of  the  New  England  Section 
of  the  National  Electric  Light  Association  will  be  held  at 
the  Hotel  X'erniont,  Burlington,  Vt.,  from  Sept.  17  to  19, 
inclusive.  A  large  attendance  is  anticipated  in  view  of  the 
attractions  of  the  business  and  social  program  and  of  the 
Lake  Champlain  district  at  this  season,  when  the  foliage 
of  the  Green  Mountains  is  at  its  height  in  autumnal  color- 
ing. The  largest  delegation  will  probably  leave  Boston  on 
special  cars  attached  to  the  11  a.  m.  train  on  Sept.  17.  via 
the  Rutland  Railroad,  and  this  party  will  be  in  charge  of 
Mr.  Leavitt  L.  Edgar,  master  of  transportation,  39  Boyls- 
ton  Street,  Boston,  Mass. 

The  business  sessions  will  begin  at  10  a.  m.  Sept.  18  and 
will  be  four  in  number.  The  papers  to  be  presented  are  as 
follows:  "Problems  of  Central-Station  Managers  in  Cities 
of  Less  Than  5000  Inhabitants."  by  Mr.  A.  B.  Marsden, 
Manchester.  Vt.;  "Principles  Governing  Central  Stations 
in  Line  Extensions  and  Various  Commission  Rulings 
Thereon."  by  Mr.  Alexander  Macoraber,  C.  H.  Tenney  & 
Company.  Boston;  "Some  Phases  of  the  Merchandising  of 


Electric  Appliances,"  by  Mr.  W.  G.  Stetson,  Boston  Edison 
company ;  "The  V^alue  of  the  Electric  Vehicle  to  the  Cen- 
tral Station,"  by  Messrs.  W.  H.  Snow  and  David  W.  Bc.i- 
man.  New  Bedford  (Mass.)  Gas  &  Edison  Light  Conipaii'. 
"Co-operation  of  Allied  Electrical  Industries,"  by  Messr.-. 
S.  St.  John  Morgan,  Westinghouse  Electric  &  Manufac- 
turing Company,  Boston,  W.  J.  Keenan,  Pettingell-An- 
drews  Company,  Boston,  J.  G.  Gilliland,  New  England  En- 
gineering Company,  VVaterbury,  Conn.,  and  Francis  A. 
Gallagher,  Jr.,  Narragansett  I'ilectric  Lighting  Company, 
Providence,  R.  L;  "The  Relation  of  the  Central  Station  to 
Its  Customers,"  by  Mr.  J.  T.  Shannon,  United  Electric 
Light  &  Water  Company,  Waterbury,  Conn. ;  "Lamp  Volt- 
age and  Socket  Voltage,"  by  Mr.  Henry  Schroeder,  Gen- 
eral Electric  Company,  Harrison,  N.  J.  Abundant  enter- 
tainment features  have  been  provided. 


Jovian    Co-operation   in    Electrical    Development 
Society's  Membership  Campaign 

The  12,000  Jovians  in  the  United  States  and  Canada  are 
at  present  actively  engaged  in  a  co-operative  campaign  to 
increase  the  membership  of  the  Society  for  Electrical  De- 
velopment, Inc.  As  an  incentive  to  those  who  are  lending 
their  assistance  in  this  movement  the  board  of  directors  of 
the  Society  for  Electrical  Development  has  authorized  the 
payment  of  the  following  cash  prizes  for  memberships  se- 
cured between  Aug.  15  and  Sept.  30:  $500  to  the  Jovian 
league  securing  the  largest  number  of  members,  $250  to 
the  individual  Jovian  securing  the  largest  number  of  mem- 
bers, $150  to  the  individual  Jovian  securing  the  second 
largest  number  of  members,  and  $100  to  the  individual 
Jovian  securing  the  third  largest  number  of  members. 


Historical  Review  of  the  Keokuk  Hydroelectric 
Development 

An  interesting  feature  of  the  celebration  which  opened 
the  great  hydroelectric  plant  of  the  Mississippi  River  Power 
Company  at  Keokuk,  la.,  Aug.  26,  was  the  history  of  the 
efforts  made  to  develop  this  water-power,  read  by  Mr.  Will- 
iam Logan,  of  Keokuk. 

Mr.  Logan  said  that  as  far  back  as  1848  a  company  was 
formed  to  utilize  the  water-power  of  the  Des  Moines 
Rapids,  estimated  at  200,000  hp.  No  success  attended  the 
effort,  which  was  ultimately  abandoned.  In  1868  the 
United  States  government  began  the  construction  of  a 
navigation  canal  around  the  rapids,  the  canal  being  com- 
pleted in  1876.  In  the  following  years  several  organiza- 
tions were  formed  to  build  a  power  canal  or  wing  dam  on 
the  Illinois  side  of  the  river,  but  all  grants  or  permits 
lapsed  prior  to  1899. 

On  July  7,  1899,  a  number  of  the  citizens  of  Keokuk,  la., 
and  Hamilton,  III.,  Mr.  Logan  being  one  of  the  number,  or- 
ganized the  Keokuk  &  •  Hamilton  Water  Power  Company 
with  a  capital  stock  of  $2,500.  In  1901  this  company  pro- 
cured from  Congress  a  franchise  to  build  a  wing  dam,  or 
power  canal,  on  the  cast  side  of  the  rapids  not  over  500  11 
wide.  The  company  then  secured  the  services  of  Mr.  L.  1-. 
Cooley,  the  well-known  hydraulic  engineer  of  Chicago,  who  , 
reported  that  the  cost  of  the  wing-dam  project,  considering 
the  amount  of  energy  to  be  utilized,  was  prohibitive.  Mr. 
Cooley  concurred  with  Major  Montgomery  Meigs,  civil  en- 
gineer in  the  United  States  government  service,  who  had 
suggested  a  dam  across  the  river. 

Another  year  passed  and  the  funds  of  the  company  were 
exhausted.  It  was,  however,  determined  to  go  ahead  on 
the  new  plan  of  building  a  dam  from  shore  to  shore.  Sen- 
ator Allison,  of  Iowa,  was  appealed  to  for  advice,  and  fin- 
ally Congress  passed  a  resolution  directing  the  Secretary 
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it  War  to  appoint  a  board  of  engineers  to  investigate  the 
iroject.  This  board  consisted  of  Col.  Alexander  McKinzie, 
,ieut.-CoI.  H.  E.  Hodges,  Capt.  Edward  Burr,  Capt.  Charles 
IcKinstry  and  Capt.  William  B.  Judson.  Col.  Hodges 
\-as  chairman.  In  its  report  the  board  of  engineers  held 
hat  the  project  was  feasible  and  practicable,  and  that  as 
iropo.'ied  it  would  be  an  aid  to  navigation.     The  point  was 


On  July  8,  1907,  the  Keokuk  men  entered  into  a  new 
option  with  Mr.  Hugh  L.  Cooper  personally,  which  was  to 
expire  Dec.  31.  1908,  but  was  extended  to  expire  Feb.  i, 
1910.  Mr.  Cooper  did  a  prodigious  amount  of  work  during 
the  years  1907  and  1908  to  induce  capitalists  to  join  him 
in  the  undertaking.  Mr.  W.  V.  N.  Powelson,  then  presi- 
dent of  the  Union  Electric  Light  &t  Power  Company  of  St. 
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iiade  that  if  private  capital  were  disposed  to  aid  in  the 
inprovement  of  navigation  without  expense  to  the  govern- 
iient,  no  objections  should  be  made  by  the  government, 
he  engineers'  report  w'as  made  public  in  1903.  Mr.  C.  P. 
'lirge,  of  Keokuk,  the  president  of  the  company,  died  in  that 
ear.  Mr.  Logan  spoke  of  him  as  the  father  of  the  enter- 
irise. 

Mr.  Logan  gave  in  some  detail  the  history  of  the  unani- 
i!ous  passage  of  the  bill  by  Congress  early  in  1905,  giving 
he  Keokuk  &  Hamilton  Water  Power  Company  the  right 
0  build  a  dam  across  the  river. 

Early  in  September,  1905,  the  stockholders  received  a 
elegram  from  New  York  signed  by  Hugh  L.  Cooper,  ask- 
ng  for  an  appointment.  This  was  arranged,  and  the  com- 
nittee  accompanied  Mr.  Cooper  to  Niagara  Falls,  where  he 
vas  then  building  a  water-power  plant.  In  Toronto  on 
>ept.  15,  1905,  the  committee  entered  into  a  contract  with 
Jr.  Cooper,  as  the  agent  of  a  syndicate  of  capitalists,  giving 
hem  a  two-year  option  on  the  stock  and  franchise.  Noth- 
ng  was  done  during  the  ensuing  fall  and  winter  except 
hat  Mr.  Cooper  prepared  plans  and  specifications  for  the 
entative  approval  of  the  Secretary  of  W'ar. 

Mr.  ('odjitT  came  tn  Keokuk  in   the  spring  of  1906  and 
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Louis,  resigned  that  position  in  1908  and  became  a  partner 
of  Mr.  Cooper,  the  firm  being  Cooper  &  Powelson.  In 
October,  1908,  Mr.  Cooper  and  the  Keokuk  &  Hamilton 
Water  Power  Company  made  a  contract  with  the  Missis- 
sippi River  Power  Distributing  Company,  the  Union  Elec- 
tric Light  &  Power  Company,  the  United  Railways  Com- 
pany and  the  Laclede  Gas  Light  Company,  all  of  St.  Louis, 
for  the  sale  and  purchase  of  60,000  electrical  horse-power 
to  be  delivered  in  St.  Louis.  This  appears  to  have  been 
the  turning  point  of  the  enterprise. 

The  stock,  franchise  and  property  of  the  old  company 
were  turned  over  to  Mr.  Cooper  and  the  company  was  re- 
organized by  the  election  of  a  new  board  of  directors  con- 
sisting of  Messrs.  Hugh  L.  Cooper,  W.  V.  N.  Powelson,  W. 
J.  Curtis  and  J.  P.  Allen,  of  New  York;  John  Hunter  and 
J.  H.  Drabelle,  of  St.  Louis,  and  William  Logan,  of  Keokuk. 
Mr.  Cooper  continued  indefatigable  in  the  difficult  task  of 
interesting  capitalists.  LTnder  the  terms  of  the  franchise 
actual  construction  was  to  begin  on  or  before  Feb.  9,  1910, 
or  the  grant  would  lapse. 

In  the  latter  part  of  1909  Mr.  Cooper  took  the  matter  up 
with  Stone  &  Webster,  of  Boston.  Representatives  of  that 
firm   came   to   Keokuk  to   look  the   situation   over   and   re- 


Ijrought  with  him  a  corps  of  engineers  who  made  the  neces- 
sary surveys  and  contour  lines  showing  areas  to  be  flooded. 
Fhe  year  1907  was  a  year  of  financial  disturbance  and  noth- 
ing was  done.  The  hearts  of  Messrs.  Johnstone,  Logan  and 
1  >adant,  the  Keokuk  promoters,  grew  sick  with  hopes  long 
deferred.  In  June,  1907,  the  Toronto  syndicate  abandoned 
the  enterprise  under  the  terms  of  the  option. 
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ported  favorably.  On  Jan.  8,  1910,  Mr.  Cooper  received  a 
telegram  from  Stone  &  Webster,  saying  that  they  would 
put  up  the  money  to  start  the  work  and  would  organize  a 
company  to  carry  it  through  to  completion.  On  Jan.  10, 
1910.  just  thirty  days  before  the  franchise  expired,  work 
was  commenced,  and  it  continued  uninterruptedly  until 
the  last  shovel  of  concrete  was  put  in  place  May  31,   1913. 
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In  the  spring  of  191 1  the  Mississippi  Kivcr  I'owcr  Com- 
pany succeeded  the  Keokuk  &  Hamilton  Water  Power  Com- 
pany, and  it  is  now  the  owner  of  the  entire  plant  and  eipiij)- 
ment.  'Jlie  dam,  power  house,  lock,  dry  dock  and  appurte- 
nances combitied  constitute  the  largest  water-power  jilant 
in  the  world,  the  concrete  construction  being  exceeded  only 
by  that  in  the  Panama  Canal.  The  total  cost  when  fully 
equipped  will  be  about  $30,000,000. 

Mr.  Logan  gave  some  interesting  statistics.  The  total 
length  of  the  dam,  power  house,  lock,  dry  dock  and  sea  wall, 
forming  the  dam  complete,  is  about  9000  ft.  The  dam  itself 
is  4278  ft.  long.  The  power  house  is  123  ft.  wide  and  133 
ft.  high.  When  ultimately  completed  it  will  be  1718  ft. 
long.  It  is  now  about  900  ft.  long.  There  will  be  thirty 
generators  with  vertical  shafts,  each  driven  by  a  turbine 
waterwheel  and  rated  at  about  10,000  hp.  Fifteen  of  these 
units  are  now  in  place,  although  two  of  them  are  not  yet 
in  operation. 

During  the  construction  work  and  up  to  Aug.  26,  1913, 
there  were  used  232,706  cu.  yd.  of  sahd,  554,785  cu.  yd.  of 
crushed  stone,  565.000  cu.  yd.  of  concrete,  2,832,096  sacks 
of  cement,  21,997  tons  of  steel,  289  tons  of  dynamite  and 
8,000,000  ft.  of  lumber.  The  excavation  consisted  of  586,- 
869  cu.  yd.  of  rock  and  700,947  cu.  yd.  of  earth. 

A  transmission  line  extends  to  St.  Louis  and  is  137  miles 
long,  the  initial  voltage  being  110,000  volts.  A  transmis- 
sion line  to  Burlington,  la.,  has  been  built  but  is  not  yet  in 
service. 

A  number  of  articles  have  appeared  in  the  Electrical 
li'orhl  descriptive  of  the  Keokuk  plant.  The  latest  and 
most  comprehensive  appeared  in  the  issue  of  May  31  last. 
Herewith  arc  given  some  reproductions  of  photographs 
taken  since  then. 


Wayne  this  double-deck  feature  will  be  entirely  done  .1 
with. 

The  excavation  and  the  concrete  work  for  the  40-11. 
loo-ft.  addition  which  is  to  be  made  to  the  front  of  the 
building  are  now  under  way.  In  the  completed  plant  all 
turbines  will  be  set  on  the  ground  floor,  the  two  25-cycle 
machines  which  are  now  over  the  boiler  being  moved  down 
and  placed  beside  two  new  6250-kva,  4000-volt,  three-phase, 
four-wire  General  Electric  turbo-generator  sets  which  have 
recently  been  purchased.  The  new  machines  will  be  fitted 
with  directly  connected  exciters,  and  in  addition  a  turbine- 
driven  exciter  will  be  installed  for  break-down  service.  All 
turbines,  feeder  circuits  and  oil  switches  will  be  remotely 
controlled  from  a  benchboard.  The  present  jet  condensing 
equipment  will  be  taken  out  and  the  entire  plant  operated 
on  Worthington  surface  condensers.  Two  500-kw  rotary 
converters  now  in  the  plant  will  be  taken  out  and  shipped  to 
substations,  and  in  their  stead  will  be  installed  two  looo-kva 
synchronous  motor-generator  sets.  The  switchboard  will 
be  entirely  new  and  all  switching  apparatus  on  the  board 
will  be  installed  in  duplicate  to  insure  as  far  as  possible 
continuity  of  service. 

When  the  plant  is  completed  the  entire  system  will  be 
changed  from  two-phase,  2200-volt  to  three-phase,  4000- 
volt  four-wire  operation.  According  to  present  plans,  the 
change  in  phase  will  be  effected  by  means  of  transformers 
installed  on  one  feeder  circuit  at  a  time,  and  the  motors  of 
the  customers  w'ill  either  be  exchanged  or  rewound  and  re- 
placed. However,  the  saving  in  copper  will  much  more 
than  balance  the  expense  incurred  in  changing  customers' 
motors. 

Sargent  &  Lundy,  of  Chicago,  III.,  are  the  engineers  f'"" 
the  redesign  of  the  station. 


Passing  of  the  "DoubJe-Deck  "  Station  at  Fort 
Wayne,  Ind. 

The  electrical  energy  for  the  operation  of  the  interurban 
and  trolley  cars,  lamps  and  motors  on  the  circuit  of  the 
Fort  Wayne  &  Northern  Indiana  Traction  Company  has  in 
the  past  been  generated  in  what  is  commonly  known  as  a 
"double-deck"  station  at  Fort  W'avne.  Ind.     In  the  i)ast  the 


SECTION   THROUGH   DOUBLE-DECK  ST.ATIOX 

opinion  has  been  held  by  some  engineers  that  from  the 
standpoint  of  steam  economy  the  double-deck  arrangement 
with  the  turbine  directly  over  the  boilers  gave  a  type  of 
design  which  was  as  nearly  as  possible  theoretically  cor- 
rect, but  in  the  course  of  work  of  rehabilitation  at   Fort 


Illumination  Topics  at  International  School  Hygiene 
Congress 

During  the  last  two  days  of  the  International  Congress 
on  School  Hygiene  held  at  Buffalo,  X.  Y.,  Aug.  25  to  30, 
joint  sessions  were  held  with  the  Illuminating  Engineering 
Society,  subjects  of  schoolroom  lighting  being  discussed  by 
the  educators  and  illuminating  engineers  present.  The 
meetings  were  held  at  the  City  Hall,  and  an  exhibit  was 
arranged  at  the  Broadway  Auditorium,  where  copies  of  the 
I.  E.  S.  "Illumination  Primer''  and  booklet  on  "Glare" 
were  available  for  distribution.  The  American  Association 
for  the  Conservation  of  Vision  also  exhibited  glazed  and 
unglazed  papers  and  blackboards,  illustrating  glare  from 
reflecting  surfaces. 

Dr.  Herbert  E.  Ives,  Philadelphia,  presided  at  the  meet- 
ings, and  in  the  absence  of  Mr.  E.  L.  Elliott,  New  York, 
opened  the  Friday  afternoon  session  with  a  brief  talk  on 
the  subject  of  the  "Illumination  Primer,"  which  he  illus- 
trated with  lantern  slides. 

Ocular  Hygiene 
In  the  absence  of  Dr.  E.  M.  Alger,  of  New  York  City, 
his  paper  on  "The  Relation  of  Illumination  to  Ocular 
Hygiene"  w^as  read  by  Dr.  Roeber,  of  Philadelphia.  The 
paper  was  a  general  resume  of  the  effects  of  had  lighting  as 
far  as  definite  statements  can  be  made  at  present.  Bright 
sources,  it  was  shown,  are  detrimental  owing  to  the  ex- 
haustion of  the  photo-chemical  process  essential  to  vision. 
In  fact,  perinanent  blindness  can  be  caused  by  focusing  the 
sun's  image  on  the  retina.  Adaptation  was  declared  to  be 
very  important,  for  bright  light  sources  blunt  the  retinal 
sense  while  faint  sources  produce  the  reverse  effect.  Flick- 
ering light  is  harmful,  especially  when  the  flicker  is  so  rapid 
that  retinal  adaptation  cannot  follow  the  fluctuations.  The 
author  impressed  the  desirability  of  proper  arrangement  of 
schoolroom  desks  and  explained  the  principles  of  the  eye 
parts.     In  closing,  he  made  the  statement  that  while  day- 
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light  is  the  most  pleasant  to  the  eye,  there  is  no  doubt  that 
innumerable  cases  of  very  bad  day-lighting  exist. 

\'isuAL  Efficiencies  of  Lic.iiting  Systems. 

Prof.  C.  E.  Ferree,  Bryn  Mawr,  Pa.,  followed  with  a  paper 
on  "The  Efficiency  of  the  Eye  Under  Different  Systems  of 
Lighting,"  in  which  he  described  recent  experiments  with 
daylight,  indirect,  semi-direct  and  direct  lighting  systems. 
He  is  carrying  on  work  with  various  systems,  taking  as  a 
measure  of  comparison  the  loss  in  visual  efficiency  by  means 
of  a  method  previously  described.  The  tests  lasted  two  and 
three  hours  and  the  results  show  scarcely  anv  loss  in  visual 
efficiency  under  daylight  and  indirect  lighting,  although  a 
comparatively  large  decrease  was  noted  under  the  semi- 
direct  and  direct  systems.  The  fatigue  seemed  to  be  mus- 
cular rather  than  retinal.  It  must  be  remembered  that  Prof. 
Ferree's  results  apply  only  to  the  particular  installations 
he  used,  for  it  can  hardly  be  supposed  than  an  ideal  direct 
system  would  be  more  fatiguing  than  a  bad  case  of  day- 
lighting.  The  most  favorable  intensity  found  with  the 
semi-indirect  system  used  was  1.7  ft.-candles  on  the  hori- 
zontal plane,  which  also  gave  1.23  ft.-candles  on  a  4S-deg. 
])lane  and  0.4  ft. -candle  on  the  vertical  plane.  At  the 
intensities  commonly  used  semi-direct  lighting  was  found 
practically  as  fatiguing  as  the  direct  system.  For  the  latter 
the  intensity  causing  least  fatigue  or  loss  in  efficiency  of 
t-lie  eye  was  l  ft.-candle  on  the  horizontal  plane,  which  also 
gave  0.34  ft.-candle  on  the  vertical  plane.  In  all  cases 
clear  tungsten  lamps  were  used. 

Joint  discussion  of  thfe  three  papers    followed. 

Discussion  on  Ocul.\r  Efficiency 

Dr.  Schereschewsky  declared  that  amber  glasses  are  not 
as  good  as  green  glasses.  Dr.  Roeber,  of  Philadelphia, 
objected  to  the  use  of  anything  but  a  neutral-tint  glass 
except  in  very  special  cases.  Dr.  F.  Park  Lewis  stated  that 
glare  should  be  avoided,  on  the  psychological  ground  that 
when  it  is  difficult  to  see  it  is  difficult  to  think.  Dr.  Roeber 
then  called  attention  to  Nature's  protection  of  eyesight  by 
evolving  the  upper  and  lower  portions  of  the  retina  of 
various  animals  to  meet  their  condition  of  living. 

Dr.  Miles  Standish,  Boston,  Mass.,  cautioned  tlie  public 
against  accepting  laboratory  tests  too  completely,  stating 
that  more  persons  complained  to  him  of  indirect  systems 
than  of  any  other.  He  qualified  his  remark,  however,  by 
saying  that  they  often  complained  for  less  cause  in  these 
cases.  Dr.  James  Kerr,  ophthalmologist  of  the  London 
County  Council,  thought  that  results  often  depend  on  the 
standard  of  measurement  and  wondered  what  results  Pro- 
fessor Ferree  would  have  obtained  had  he  used  as  his 
criterion  the  threading  of  a  number  of  needles  in  a  given 
time.  He  further  emphasized  the  importance  of  retinal 
adaptation,  .\sked  regarding  the  relative  cost  of  indirect 
and  direct  lighting,  Professor  Ferree  stated  that  he  had 
obtained  better  illumination  in  point  of  uniformitv  and 
intensity  with  the  indirect  system  than  with  the  direct  using 
the  same  lamp  wattage,  a  result  contrary  to  general  exper- 
ience. Mr.  G.  H.  Stickney,  Harrison,  N.  J.,  called  attention 
to  the  inadequacy  of  designating  lighting  systems  as 
"direct,"  "indirect,"  etc.  There  are  many  kinds  of  direct 
lighting.  In  fact,  the  distribution  from  a  bare  lamp  often 
ilififers  but  little  from  that  obtained  with  a  large  diffusing 
sphere.^  He  suggested  that  so  far  as  the  results  of  Professor 
I'errecs  work  relate  to  direct,  indirect  and  semi-direct  sys- 
tems, the  (piestion  be  left  open. 

Glare  from  Paper 
^Ir.  .M.  Luckiesh,  Cleveland,  Ohio,  next  presented  a  paper 
on  "Glare  from  Paper"  in  which  he  described  the  influence 
of  glazed  paper  in  destroying  the  good  effects  of  a  well- 
designed  lighting  system.  He  referred  to  the  work  of  the 
society's  committee  on  glare  from  reflecting  surfaces,  of 
which  he   is  chairman.     Attention   was   also   called   to   the 


exhibit  booth  illustrating  glare  from  polished  surfaces,  and 
glare  from  paper  was  next  analyzed,  showing  how  the 
ability  to  read  is  interfered  with  by  the  elimination  of  con- 
trast between  the  paper  and  printed  matter.  The  analysis 
showed  that  a  decrease  in  intrinsic  brightness  of  the  light 
source  results  in  an  actual  ilecrease  in  glare  from  the 
paper  and  an  increase  in  the  ability  to  read. 

Effect  of  Blackhoards  on  Illumination  and  Glare 

Dr.  Mathikle  Gstettner,  assistant  oculist  of  the  Vienna 
Polyclinic  High  School,  next  read  a  paper  on  "The  Influence 
of  Blackboards'  Position  on  the  Lighting  of  Desks."  After 
a  description  of  some  of  the  retinal  processes  of  vision  she 
described  measurements  on  desks  with  the  blackboards 
raised  and  low-ered.  When  in  the  normal  position  it  was 
found  that  the  outlying  desks  were  illuminated  less  brightly 
than  when  the  blackboards  were  raised.  Experiments  with 
various  wall  coverings  were  also  described. 

Dr.  Roeber,  of  Philadelphia,  said  that  the  Pennsylvania 
connnission  recommends  the  use  of  matte  paper  and  the 
pasting  of  a  slip  in  the  front  of  each  school-book  giving 
directions  regarding  holding  the  book  and  the  position  to 
be  taken   relative  to  the   light  sources. 

Mr.  Luckiesh  described  his  experiences  in  inspecting  con- 
ditions in  schoolrooms,  concluding  that  it  is  in  many  cases 
difficult  to  avoid  glare  due  to  regular  reflection  from  black- 
boards when  light  comes  from  side  windows.  He  recom- 
mended tilting  blackboards  downward  in  some  cases,  but 
suggested  ultimately  the  use  of  matte-surfaced  blackboards. 

Dr.  Kerr  stated  that  the  influence  of  blackboards  in 
decreasing  illumination  is  greatest  near  the  boards,  as  Dr. 
Gstettner  stated,  and  hence  was  a  serious  matter.  He 
recommends  high  illumination  on  the  blackboards.  It  was 
suggested  by  Dr.  Lewis  that  white  paper  and  black  crayon 
be  employed,  unrolling  fresh  surfaces  as  needed,  in  "paper- 
towel"   fashion. 

SCHOOLHOUSE  LIGHTING 

The  session  of  Saturday  morning  was  opened  by  Dr.  D. 
W.  Weaver,  of  Greensburg,  Ind.,  who  read  a  paper  on 
"Schoolhouse  Lighting."  The  author  described  his  work 
in  this  field  as  a  commissioner  of  health,  and  declared  that 
he  favored  diffused  daylight  as  the  best  means  of  illumina- 
tion. He  emphasized  the  disadvantages  of  light  from 
windows  and  strongly  advocated  the  use  of  skylights  with 
prismatic  glass  placed  horizonally  near  the  ceiling.  The 
eyebrows  and  other  anatomical  features,  he  said,  protected 
the  eye  from  light  falling  from  above.  Dr.  Weaver  also 
expressed  belief  that  direct  and  indirect  lighting  are  equally 
advisable  when  properly  designed. 

Dr.  James  Kerr,  of  the  London  County  Council,  next 
presented  his  paper  on  "The  Illumination  of  Classrooms." 
He  drew  attention  to  the  great  variability  of  the  absolute 
intensity  of  daylight  and  the  relatively  wide  variation  in 
illumination  found  in  different  parts  of  the  same  room.  He 
said  he  thought  the  practical  test  of  illumination  must 
measure  its  adequacy  for  visual  work.  Someone  has  pro- 
posed an  empirical  criterion  which  stamps  an  illumination 
as  satisfactory  when  ordinary  type  can  be  seen  through  a 
smoked  glass  which  absorbs  96  per  cent  of  the  light.  He 
called  attention  to  two  kinds  of  glare — one  that  causes  per- 
manent physical  changes  in  the  eye  media  and  another 
which  causes  only  temporary  discomfort.  Twenty  per  cent 
of  the  pupils  examined  by  him  showed  acuity  below  normal, 
while  10  per  cent  were  only  one-third  of  normal.  He  gave 
rules  regarding  the  angle  of  the  sky  that  should  be  sun- 
tended  by  the  window  and  stated  that  the  lower  sky  line 
should  not  be  lower  than  25  deg.  from  the  horizontal  line  10 
the  eye.  He  further  pointed  out  that  heating  and  ven- 
tilating requirements  affect  the  size  of  the  window,  and  he 
called  attention  to  the  effects  of  adjacent  buildings,  sug- 
gesting that  the  lower  floors  have  higher  ceilings  than  the 
upper  floors  in  order  to  compensate  for  the  latter's  advan- 
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tage.  The  coniniittce  of  the  British  Illuminating  Knginecr- 
ing  Society  lias  decided  that  2  ft. -candles  is  the  minimum 
artificial  illumination  advisable,  and  that  4  ft. -candles  is 
necessary  for  reading.  Only  i  ft-candle  is  believed 
necessary,  however,  where  no  reading  or  writing  is  to  be 
done.  He  said  he  thought  the  best  results  in  artificial 
lighting  are  obtained  by  semi-direct  units  where  the  opal 
globe  is  not  appreciably  brighter  than  the  surroundings. 
In  closing  the  speaker  strongly  advised  a  minimum  illumi- 
nation of  not   less  than  2   ft-candles. 

In  the  absence  of  Mr.  B.  B.  Hatch  his  paper  on  "School- 
house  Lighting  from  the  General  Standpoint  of  an  Engi- 
neer" was  not  read. 

Discussion  on  Schoolroom  Illumination 

In  discussion,  however,  Mr.  G.  H.  Stickney  said  that  to 
have  too  much  light  coming  directly  from  above  is  inad- 
visable, although  prismatic  glass  changes  the  direction  of 
the  skylight  rays  satisfactorily.  Dr.  Weaver  said  that  glazed 
surfaces  are  not  so  serious  with  overhead  lighting,  and  he 
strongly  advocated  general  illumination.  Mr.  Rowe  sug- 
gested the  use  of  wax  finish  for  all  schoolroom  furniture. 
Another  member  declared  that  overhead  skylighting  is 
found  satisfactory  in  a  school  which  he  inspected.  He 
added  that  brown,  depolished  blackboards  were  both  satis- 
factory and  artistic.  Mr.  M.  Luckiesh  reported  that  his 
experience  in  inspecting  schoolrooms  had  convinced  him 
that  neither  overhead  lighting  nor  side-window  lighting  is 
satisfactory  from  the  single  standpoint  of  glare  from  glazed 
surfaces.  Paper  is  never  flat,  and  therefore,  acting  as  a 
cylindrical  mirror,  it  reflects  a  bright  image  of  all  light 
sources  in  many  positions.  He  strongly  advocated  the  sim- 
ple remedy  of  removing  all  glazed  surfaces  from  general 
use.  Mr.  Lancaster  stated  that  all  factors  must  be  con- 
sidered in  schoolroom  lighting  and  emphasized  the  adaptive 
power  of  the  eye  as  a  help  in  overcoming  the  non-uniformity 
of  illumination  from  window  lighting.  Mr.  Ward  Harrison, 
Cleveland,  Ohio,  described  an  office  lighted  by  means  of 
diffused  light  from  a  saw-tooth  roof,  where  the  area  of 
glass  was  20  per  cent  of  the  total  floor  area.  The  artificial 
light  .sources  were  hung  directly  below  the  vertical  glass, 
causing  a  distribution  of  artificial  light  quite  similar  to 
that  of  daylight.  This  was  satisfactory  and  advisable.  Dr. 
H.  E.  Ives  called  attention  to  the  genius  of  the  illuminating 
engineer  in  developing  devices  for  special  cases.  Mr.  Stick- 
ney spoke  of  the  production  of  glare  by  adjacent  buildings, 
and  Dr.  Miles  Standish,  of  Boston,  discussed  the  work  of 
the  schoolhouse  board  of  that  city.  In  closing  Dr.  Kerr 
called  attention  to  the  irritable  effect  of  red  light  as  com- 
pared with  that  of  other  colors. 

In  the  absence  of  Mr.  W.  L.  Coffee,  his  paper  on  "Rural 
School  Illumination"  was  not  presented. 

Methods  of  Testing  Illumination 

Dr.  George  Fitz,  Peconic,  N.  Y.,  next  read  his  paper  on 
"Practical  Methods  of  Testing  Light  in  Schoolrooms,  w-itli 
a  Demonstration  of  the  Photometer  for  Lighting  Tests  in 
Schoolrooms  and  Workrooms."  His  paper  considered  il- 
lumination from  the  standpoint  of  the  teacher.  He  stated 
that  a  minimum  of  I  ft. -candle  was  the  least  advisable  on 
the  darkest  day.  He  thought  visual  acuity  an  incomplete 
test  and  he  discussed  some  of  Weber's  famous  work  on 
sky  area  subtended  by  windows,  afterward  describing  his 
own  apparatus  for  roughly  determining  the  sky  area.  The 
instrument  consists  of  a  spherical  convex  lens  blackened 
inside  and  graduated  by  a  simple  means  of  calibration.  The 
image  of  the  window  is  seen  in  the  mirror,  and  by  means 
of  the  scale  the  sky  area  is  roughly  measured.  Closing  the 
discusssion.  Dr.  Kerr  described  a  scale  combined  with  a 
lens  which  measures  the  available  sky  area  at  any  part  of 
the  room. 

Both  of  the  joint  sessions  were  well  attended,  and  the 
delegates  evinced  much  interest  in  the  proceedings. 


Public  Service  Commission  News 

Massachusetts  Co .m .miss ion 

The  Gas  and  Electric  Light  Commission  has  issued  a 
fifty-two-page  bulletin  of  legislation  passed  in  the  State  in 
1913  which  is  of  special  interest  to  gas  and  electric  light 
companies  and  to  municipalities  owning  lighting  plants.  In 
addition  to  the  acts  previously  reviewed  in  these  columns, 
the  bulletin  includes  statutes  bearing  upon  the  sale  of  com- 
modities by  weight,  special  licenses  of  engineers  and  fire- 
men, admission  of  accounts  as  evidence,  interest  on  dam- 
ages awarded  for  death  caused  by  negligence,  prohibition  of 
making  up  time  lost  on  legal  holidays,  workmen's  com- 
pensation, legislative  counsel,  storage  of  explosives,  ap- 
proval of  bills  against  municipalities,  reports  upon  acci- 
dents, and  the  municipal  financing  of  improvements. 

West  Virginia  Commission 

Hearings  before  the  West  Virginia  Public  Service  Com- 
mission on  the  application  of  the  West  Virginia  Hydro- 
Electric  Company,  which  seeks  authority  to  construct  a 
power  plant  and  dams  on  the  Cheat  River,  w-ere  ended  on 
Aug.  25.  A  formal  session  of  the  commission  to  consider 
the  proposition  will  be  held  on  Sept.  9  at  Charleston,  W. 
Va.  The  company  is  controlled  by  Pittsburgh  capitalists. 
The  Elkins  Coal  Company  urges  that  the  hydroelectric 
company  be  ordered  to  provide  locks  in  its  dams.  The 
hydroelectric  company  offered,  in  case  a  railroad  is  built 
above  the  new  high-water  line  after  the  dams  are  com- 
pleted and  costs  more  than  one  above  the  present  high- 
water  line  would,  to  pay  the  difference  in  the  cost  of  con- 
struction. 

Indiana  Commission 

The  Merchants'  Heat  &  Light  Company  and  the  People's 
Light  &  Heat  Company  of  Indianapolis  have  been  merged 
in  accordance  with  a  decision  of  the  Indiana  Public  Service 
Commission.  The  companies  complied  in  all  respects  with 
the  decision  of  the  commission  on  the  question.  The  fran- 
chises of  both  companies  were  surrendered  and  the  Mer- 
chants' Heat  &  Light  Company,  as  the  consolidated  cor- 
poration, will  take  out  an  indeterminate  permit. 

Wisconsin  Commission 

The  Wisconsin  Railroad  Commission  has  ordered  a  slight 
reduction  in  the  rates  of  the  Milwaukee  Gas  Light  Com- 
pany. The  rates  ordered  are  as  follows :  First  7000  cu.  ft. 
per  month,  75  cents  net  per  1000  cu.  ft.;  next  13,000  cu.  ft., 
65  cents;  next  80,000  cu.  ft.,  55  cents;  next  100,000  cu.  ft., 
50  cents ;  all  over  200,000  cu.  ft.,  45  cents.  The  old  rates 
ranged  from  a  charge  of  75  cents  net  for  the  first  10,000 
cu.  ft.  per  month  to  a  charge  of  50  cents  for  all  gas  used 
in  excess  of  100,000  cu.  ft.  The  present  value  of  the  prop- 
erty as  determined  by  the  commission  is  $8,770,148,  and  the 
cost  of  reproduction  $9,841,986.  Xo  objection  was  made 
to  the  physical  valuation  but  considerable  testimony  was 
introduced  by  w^itnesses  for  the  company  to  prove  that  the 
commission's  allowance  of  15  per  cent  to  cover  engineering, 
superintendence,  interest  during  construction,  contingen- 
cies, etc..  was  too  low.  The  opinion  points  out  that  many 
of  the  factors  making  up  the  somewhat  larger  allo%vances 
urged  by  the  witnesses  were  taken  into  account  in  the  unit 
prices  used  in  the  valuation. 

Xo  allowance  was  made  for  going  value,  although  the 
defendant  attempted  to  justify  a  claim  of  approximately 
$2,000,000.  The  commission  concluded  that  from  all  avail- 
able records  it  appeared  that  the  earnings  had  been  amply 
sufficient  to  provide  a  reasonable  return  on  the  investment 
and  to  take  care  of  depreciation.  .Attention  was  called  to 
the  fact  that,  although  the  population  of  the  city  has  in- 
'creased  by  only  93  per  cent  since  1890.  the  number  of  con- 
sumers has  increased  640  per  cent,  the  gas  sales  643  per 
cent  and  the  sales  per  capita  from  1900  cu.  ft.  in  1890  to 
7300  cu.   ft.  in   191 1.     \t\  allowance  of  from  $500,000  to 
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$S=;o,ooo,  of  which  $350,000  represents  the  vahie  of  stores 
and  supplies,  was  made  for  working  capital.  Depreciation 
was  provided  for  at  the  rate  of  2.5  per  cent  on  the  depre- 
ciable property. 

The  company  contended  that  certain  economies,  partic- 
ularly that  effected  through  the  introduction  of  the  booster 
system,  should  be  capitalized.  While  not  accepting  the 
claim  in  its  entirety,  the  commission  gave  considerable 
weight  to  the  matter  of  "economies  resulting  from  unusual 
engineering  foresight"  in  arriving  at  the  value  of  $10,700,- 
000,  which  was  used  as  the  basis  of  rates. 

A  study  of  the  consumer  data  showed  that  under  the 
present  rates  about  70  per  cent  of  the  consumers  are  not 
paying  their  just  share  and  that  this  number  use  about 
one-third  of  the  gas  sold.  The  commission  declared  that 
it  would  be  impossible  to  remedy  this  condition  entirely 
without  making  the  rates  for  the  small  consumer  exorbi- 
tant, and  consequently  the  schedule  as  ordered  is  designed 
to  distribute  the  burden  over  all  the  consumers  instead  of 
over  a  small  group. 

In  the  matter  of  the  application  of  the  Citizens'  Tele- 
phone Company  of  Eau  Claire  for  authority  to  issue  secur- 
ities for  the  purpose  of  acquiring  the  property  and  permits 
of  the  Chippewa  County  Telephone  Company,  located  in 
Eau  Claire,  and  to  extend  the  same  and  conduct  a  local 
exchange  business,  the  commission  has  granted  the  request 
in  so  far  as  it  applies  to  the  acquisition  of  the  property  but 
has  refused  that  portion  of  the  request  which  relates  to 
the  extension  of  the  business. 


Current  News  Notes 

Citizens'  Terminal  Investigation  in  Chicago. — A 
group  cfT  public-spirited  citizens  in  Chicago  has  secured 
pledges  of  $77,000  toward  a  fund  of  $100,000  to  defray  the 
expense  of  an  expert  and  disinterested  investigation  of  the 
railroad  terminal  problem  in  Chicago.  Mr.  Bion  J.  Arnold 
has  been  retained  to  make  a  general  inquiry  of  a  pre- 
liminary nature,  for  which  $25,000  has  been  set  aside. 

*  *     * 

Edison  Service  Ousts  Isolated  Plant  in  Brooklyn 
Post  Office. — The  United  States  Treasury  Department 
has  just  concluded  a  contract  with  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  for  the  exclusive  supply 
of  electrical  energy  to  the  Brooklyn  Post  Office.  The 
isolated  plant  supplanted  by  central-station  service  has  been 
in  operation  for  the  past  decade,  and  the  equipment  com- 
prises one  75-kw  and  two  50-kw  units  directly  connected  to 
standard  vertical  automatic  engines. 

*  *     * 

Predicts  Talks  hy  Wirele.ss  Telephony. — Mr.  Godfrey 
Isaacs,  of  the  Marconi  Wireless  Telegraph  Company,  in  a 
recent  statement  said  that  the  day  is  not  now  far  distant 
when  passengers  on  ocean  steamships  will  talk  with  those 
on  land  over  a  wireless  telephone.  He  intimated  that  the 
Marconi  company  would  be  able  to  turn  wireless  telephony 
to  practical  commercial  account  at  an  early  date,  but  until 
the  company  is  prepared  to  show  exactly  what  definite  re- 
sults can  be  obtained  he  will  vouchsafe  no  further  infor- 
mation. 

+     *     * 

Instruction  in  Utility  Valuation. — The  establishment 
of  a  chair  in  the  University  of  Missouri  for  instruction  on 
the  subject  of  physical  valuation  and  appraisement  of  public 
utilities  of  every  character  has  been  recommended  by  Mr. 
.1.  M.  Atkinson,  chairman  of  the  Missouri  Public  Service 
(.  ommi.ssion,  to  the  curators  of  the  university.  Mr.  Atkin- 
son believes  there  should  be  such  a  course  opened  in  con- 
nection  with   the    economics    and    engineering    department. 


the  graduates  from  which  would  be  eligible  for  employment 
by  the  Public  Service  Commission. 

*  *     * 

Massachusetts  Water-Power  Investigation.— The 
chairmen  of  the  Massachusetts  Gas  and  Electric  Light 
Commission  and  of  the  Harbor  and  Land  Commission' and 
the  Attorney-General  of  the  State  have  been  named  by 
recent  legislation  as  a  special  board  to  investigate  the  better 
conservation  of  waters  and  the  utilization  and  equalization 
of  stream  flow  within  the  commonwealth,  with  authority  to 
hold  public  hearings  and  to  employ  such  engineers  and 
assistants  as  may  be  required.  The  board  is  to  submit 
its  report  with  recommendations  for  legislation  to  the  next 
General  Court  not  later  than  Jan.  14,  1914. 

*  *     * 

Government  Conservation  Policy  Criticised  in  Epi- 
gram.— Mr.  W.  P.  Hepburn,  for  twenty-two  years  a  repre- 
sentative in  Congress  from  the  State  of  Iowa,  is  still,  at 
the  age  of  eighty,  keenly  observant  of  public  affairs.  He 
delivered  an  address  at  the  Keokuk-Hamilton  water-power 
celebration  in  Keokuk,  la.,  on  Aug.  26.  In  the  course  of  it 
he  referred  unfavorably  to  the  modern  governmental  the- 
ories of  the  conservation  of  natural  resources.  Alluding 
particularly  to  forestry  administration,  he  said:  "In  for- 
eign countries,  as  in  Great  Britain  and  Germany,  the  for- 
estry service  plants  trees;  in  this  country  we  plant  in- 
spectors and  rangers." 

*  *     * 

Union  Electric  Picnic  in  St.  Louis. — The  fourth  an- 
nual field  day  and  picnic  of  the  Union  Electric  Light  & 
Power  Company  Section  of  the  National  Electric  Light 
Association  in  St.  Louis  was  held  in  Ramona  Park  on 
Aug.  23  and  was  a  great  success.  The  number  present  was 
nearly  500,  embracing  employees  and  members  of  their 
families,  and  an  interesting  program  of  athletic  contests 
and  games  was  carried  out.  Prizes  were  awarded  to  the 
winners.  Mr.  F.  D.  Beardslee  was  grand  marshal  of  the 
occasion.  Messrs.  H.  W.  Eales,  H.  W.  Korhammer,  John 
Fay,  R.  L.  Beall  and  others  were  also  active  in  seeing  that 
everybody  had  a  good  time. 

*  *     * 

Interuruan  Electric  Roads  Unprofitable. — According 
to  President  Mortimer  of  the  Milwaukee  (Wis.)  Electric 
Railway  &  Power  Company,  interurban  electric  lines  do  not 
pay  under  present  conditions.  He  maintains  that  few  inter- 
urban electric  railways  have  ever  proved  either  paying  or 
profitable  investments.  Such  money  as  has  been  made  out 
of  them  has  come  through  the  sale  of  the  securities  rather 
than  from  the  operation  of  the  utility.  These  facts,  accord- 
ing to  Mr.  Mortimer,  are  getting  to  be  very  generally  known 
by  investors  and  those  who  have  capital  for  the  development 
of  such  enterprises,  and  it  is  becoming  correspondingly  hard 
to  obtain  money  with  which  to  carry  on  such  work, 

*  *     * 

Pacific  Gas  &  Electric  Company  Seeks  to  Avoid 
Government  Restraints. — The  officers  of  the  Pacific  Gas 
&  Electric  Company,  of  San  Francisco,  Cal.,  have  instituted 
a  suit  against  Secretary  of  Agriculture  David  I'".  Houston 
and  Mr.  Henry  S.  Graves,  chief  of  the  Forest  Service,  to 
restrain  the  government  from  preventing  improvements  by 
the  company  on  its  property  adjoining  the  Tahoe  National 
Forest.  The  company  seeks  permission  to  build  an  aqueduct 
over  a  corner  of  the  forest  reserve  and  contends  that  the 
Tahoe  Forest  is  a  state  property  over  whicii  the  federal 
government  has  no  jurisdiction.  It  sets  forth  that  its  im- 
provement wor'k,  including  the  raising  and  enlarging  of 
the  Lake  Spaulding  reservoir,  is  to  cost  approximately 
$5,000,000.  The  Forest  Service  objects  to  further  elevation 
of  the  reservoir  on  the  ground  that  the  water  will  overflow 
parts  of  the  Tahoe  National  Forest.  It  also  opposes  the 
construction  of  an  aqueduct  across  the  forest  reserve. 
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X-Ray  Cure  fok  C'ancek. — Roentgen  rays  filtered 
through  silver,  copper  or  tin  plate  are  said  to  have  been 
used  by  Dr.  Roberts,  senior  surgeon  of  the  General  Hos- 
pital at  Hobart,  Tasmania,  in  the  treatment  of  cancer.  Ilie 
surgeon  states  that  he  has  successfully  treated  forty  per- 
sons suffering  from  the  disease. 

*  ♦     ♦ 

BiHi.ioGRAi'iiY  ox  Valuation  of  Puhlic  Utilities. — 
The  August  issue  of  the  Proceedings  of  the  American  So- 
ciety of  Civil  Engineers  contains  a  bibliography  on  the 
valuation  of  public  utilities.  It  was  first  prepared  by  the 
library  force  of  the  society  on  May  15,  191 2,  for  the  use 
of  the  special  committee  on  valuation  of  public  utilities 
and  has  l>een  brought  up  to  date. 

*  *     * 

VViRELEss  ExiM.osioN  DENIED. — The  Echir  of  Paris  in  a 
long  article  argues  that  the  ultra-violet  rays  with  wliicli 
Ulivi,  an  Italian  inventor,  asserted  he  was  able  to  set  oft 
explosives  by  wireless  at  a  great  distance  did  not  exist,  and 
that  such  explosions  as  those  w-hich  occurred  in  recent  tests 
were  merely  accidental.  Newspapers  have  recently  printed 
long  but  vague  accounts  of  Ulivi's  success  with  what  he 

calls  "F"  rays. 

*  *     * 

Govern. MENT  Wireless  St.\tion  to  Be  Erected  in  Illi- 
nois.— .At  a  recent  conference  between  Mr.  Josephus  Dan- 
iels, the  Secretary  of  the  Navy,  and  Capt.  George  R. 
Clark,  commandant  of  the  United  States  naval  training 
station  at  Great  Lakes,  111.,  it  was  decided  that  a  high- 
power  radio  station  and  plant  should  be  erected  at  the 
latter  place.  The  Great  Lakes  station  is  near  Lake  Bluff, 
111.,  on  the  shore  of  Lake  Michigan,  and  about  30  miles 
north  of  Chicago. 

*  *     * 

Push-Bvtton  Gas-Lighting  Fi.xture. — An  electric  gas 
valve  is  combined  with  an  ignition  device  in  a  new  I'rench 
gas-lighting  attachment  which  can  be  screwed  onto  the  jet 
beneath  the  burner.  Pressing  a  button  sends  a  current 
through  the  electromagnetic  valves,  opening  it  and  admit- 
ting gas  to  the  adjoining  ignition  chamber.  Here  the  cur- 
rent has  meanwhile  heated  to  redness  a  coil  of  fine  platinum 
wire,  which  by  occlusion  of  hydrogen  rises  to  a  white  heat, 
igniting  the  gas. 

*  *     * 

Abandoning  Telegraph  Lines  in  Africa. — Wireless 
telegraphy  is  interfering  with  the  happiness  of  natives  of 
Central  Africa,  for  it  has  deprived  them  of  an  unfailing 
supply  of  wire  to  be  worked  up  into  ornaments  and 
weapons.  Some  big  mines  operated  by  European  capital 
in  Central  Africa  have  recently  abandoned  their  wire- 
telegraph  lines  from  railroads  to  the  mines,  and  established 
communication  by  wireless.  Maintenance  of  the  wire  lines 
has  been  difficult  because  of  the  demand  for  the  wire  by 
native  belles,  and  also  because  of  the  occasional  wanton 
destruction  of  pole  lines. 

*  *     * 

Couldn't  Stop  Their  Car. — A  rather  amusing  but  some- 
what vexatious  incident  is  reported  as  having  happened  at 
Huntington,  Ind.  A  mother  and  her  daughter  found  that 
they  were  unable  to  stop  their  electric  car  when  they 
wanted  to  get  out.  Finally  the  vehicle  was  headed  up  a 
steep  hill,  the  brakes  applied  and  the  speed  reduced  suffi- 
ciently so  that  the  mother  could  jump  out.  The  elder  lady 
telephoned  her  husband  and  shortly  afterward  he  jumped 
aboard  the  car  when  it  was  going  up  the  same  hill.  Mascu- 
line ingenuity  was  also  unable  to  check  the  mad  career  of 
the  car.  however,  and  it  was  driven  up  one  street  and  down 
another  for  nearly  four  hours  until  the  battery  was  ex- 
hausted. To  culminate  its  mischief,  the  car  "died"  on  the 
outskirts  of  the  town,  and  the  owner  had  to  walk  a  con- 
siderable distance  to  his  home. 


SOCIETY  MEETINGS 

Jovian  .Activities  Renewed. — The  weekly  luncheons  di 
the  New  York  Jovians  were  resumed  on  Sept.  3,  when  Mr. 
I'".  E.  Watts,  eleventh  Jupiter  of  the  order,  spoke  on  the 
plans  for  the  Jovian  Congress  to  be  liebl  in  New  York  on 
Oct.  14-16  inclusive.  There  are  to  be  a  number  of  rejuvena- 
tions and  joviations  on  Jovian  Day,  Sept.  6,  among  them  one 
in  connection  with  the  National  Conservation  Exposition. 

*  *     * 

Picnic  of  the  Electric  Cluu  of  Chicago. — The  annual 
picnic  of  the  Electric  Club  of  Chicago  was  held  at  North- 
field  Grove,  near  Shermerville,  111.,  on  Aug.  21.  About  200 
ladies  and  gentlemen  attended  and  indulged  in  athletic  con- 
tests, dancing,  guessing  contests  and  other  games.  Prizes 
were  awarded  to  the  successful  contestants,  and,  in  spite  of 
some  railroad  delays  in  reaching  the  grounds,  the  partici- 
pants enjoyed  themselves  thoroughly. 
«     *     * 

Convention  of  the  Electric  \'ehicle  Association  of 
America. — The  fourth  annual  convention  of  the  Electric 
Vehicle  .Association  of  America  will  be  held  in  Chicago, 
Oct.  27  and  28.  The  convention  program  is  now  nearing 
completion,  and  the  tentative  arrangements  indicate  that 
[lapers  of  great  interest  not  only  to  manufacturers  and  cen- 
tral-station companies  but  also  to  users  and  prospective 
users  of  electric  vehicles  will  be  presented. 

*  *     * 

Annual  Meeting  of  Eastern  New  York  Section, 
N.  E.  L.  .\. — The  annual  convention  of  the  Eastern  New 
York  Section  of  the  National  Electric  Light  .\ssociation 
will  be  held  at  the  Hotel  Saginaw  at  Lake  George,  Sept.  15. 
The  papers  committee  is  preparing  an  elaborate  program 
which  will  consist  of  a  number  of  papers  of  interest  to 
central-station  people.  Mr.  Robert  iv.  Russell.  (General 
Electric  Company,  Schenectady,  .\.  Y.,  is  secretary  of  the 
association. 

*  *     * 

Special  Cars  from  Chica'jo  to  Pittsburgh  Conven- 
tion.— The  Chicago  Section  of  the  Illuminating  Engineer- 
ing Society  has  selected  the  Lake  Shore  Railroad  as  the 
official  route  from  Chicago  to  Pittsburgh  on  the  occasion 
of  the  seventh  annual  convention  of  the  society  to  be  held 
in  Pittsburgh  on  Sept.  22  to  26  inclusive.  Special  sleep- 
ing cars  will  be  attached  to  the  '" Pittsburgh  Limited,"  leav- 
ing the  Lake  Shore  station  in  Chicago  at  <S:2o  p.m.  on  Sept. 
21  and  arriving  in  Pittsburgh  at  7:40  a.m.  the  next  day. 
Stop-overs  of  ten  days  will  be  allowed  at  South  Bend, 
Toledo,  Sandusky,  Cleveland  and  Youngstown.  The  stop- 
over at  Cleveland  will  afford  visitors  an  opportunity  to 
inspect  the  engineering  laboratory  of  the  National  Electric 
Lamp  Association.  Mr.  J.  B.  Jackson.  28  North  Market 
Street,  is  secretary  of  the  Chicago  Section. 

*  *     * 

Jovian  Club  Established  in  Montreal. — A  Jovian  Club 
has  been  opened  at  Cooper's  Restaurant,  Montreal,  Que. 
The  executive  committee  is  composed  of  Messrs.  W.  B. 
Shaw,  president  of  the  Montreal  Electric  Company,  repre- 
senting electrical  contractors:  W.  J.  Doherty,  sales  man- 
ager of  the  Northern  Electric  &  Manufacturing  Company, 
representing  supply  houses:  R.  M.  Hannaford.  engineering 
department  of  the  Montreal  Tramways  Company,  represent- 
ing the  traction  interests:  C.  E.  Duncan,  representing  the 
manufacturing  interests:  C.  M.  Tate,  chief  inspector  elec- 
trical department  Canadian  Fire  Underwriters'  Association, 
representing  inspection  interests:  W.  H.  Winter,  plant 
superintendent  of  the  Bell  Telephone  Company,  represent- 
ing telephone  interests,  and  P.  T.  Davies,  of  the  Montreal 
Light.  Heat  &  Power  Company,  representing  the  central 
stations.  Mr.  James  Bennett,  president  of  the  club,  and  Mr. 
D.  H.  Ross,  vice-president,  are  also  on  the  committee. 
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Intensified  Lighting  of  Business  Thoroughfares 

Luminous-arc  installations  in  Boston,  Cambridge  and  Lynn, 
Mass. — Data  on  illumination  and  arrangement  of  units — Mer- 
chants' associations  instrumental  in  movements  for  more  light 


Till',  luniinous-arc  huup  \\  itli  oriKiiucntal  slaiidard  is 
ra|)ialv  taking  its  place  in  the  tieid  ot  downtown 
sticct  lighting.  Bemg  a  single  unit  of  high  intensity 
with  a  light  distribution  curve  suited  to  the  needs  of  busi- 
ness thoroughfares,  it  is  favorably  regarded  by  merchants, 
although  in  intensity  of  illumination  and  quality  of  light  it 
contrasts  greatly  with  the  tungsten  cluster,  its  greatest 
competitor  in  this  class  of  work.  A  number  of  installa- 
tions of  ornamental  luminous  arcs  have  been  made  recently 
in  and  near  Boston  which  are  typical  in  a  way  of  many 
others  that  have  been  made  and  are  being  made  in  various 
parts  of  the  country.  The  chief  features  of  some  of  these 
systems  are  outlined  below. 

Okn.vme.ntai,  Lighting  in   Boston   B.\ck    B.\y 

An  ornaniental  luminous-arc  system  was  inaugurated  on 
Aug.  I  on  Huntington  Avenue,  Boston,  one  of  the  widest 
and  most  important  thoroughfares  in  the  Back  Bay  district. 
The  section  of  the  avenue  equipped  is  about  3000  ft.  long, 
extending  between  Copley  Square  and  Massachusetts  .Ave- 
nue and  offering  unusually  favorable  cc-:iditions  for  effect- 
ive display  lighting.  The  installation  is  the  first  permanent 
one  of  its  kind  in  Boston  and  was  designed  to  stimulate 
the  growth  of  lower  Huntington  .\venue  along  lines  of 
modern  business  enterprise,  paralleling  the  extensive  devel- 
opment of  mercantile  interests  along  Boylston  .Street.  The 
installation  is  the  outcome  of  vigorous  work  by  the  Hunt- 
ington Avenue  Improvement  .\ssociation.  an  organization 
of  merchants  and  property  owners  interested  in  the  proper 
development  of  this  street,  which  is  rapidly  passing  from 
a  residential  to  a  business  avenue  of  traffic. 

Fig.  3  is  a  view  of  the  avenue  looking  west  from  Irving- 


ton  Street  and  showing  the  previous  illumination  of  the 
thoroughfare  by  b.O-amp  series  direct-current  magnetite- 
arc  lamps.  There  were  fourteen  of  these  installed  in  the 
section  under  consideration,  the  lamps  being  supported  on 
wooden  poles  250  ft.  apart  as  a  rule  and  occupying  loca- 
tions in  the  center  of  a  double-tracked  reservation  used  by 
the  Boston  Elevated  Railway  Company.  This  installation 
gave  excellent  lighting  for  residential  purposes  but  an  in- 
sufficient illumination  for  commercial  needs.  As  a  result 
of  the  efforts  of  the  improvement  association,  the  city  of 
Boston  increased  the  number  of  municipal  arc  lamps  to 
eighteen,  and  these  were  changed  to  the  luminous  6.6-amp 
type,  mounted  on  18-ft.  Lundin  ornamental  poles  and  re- 
located on  the  curb,  the  lamps  being  operated  all  night  on 
the  regular  city  schedule.  To  provide  additional  lighting, 
twenty-three  more  lamps  of  the  same  kind  have  been  in- 
stalled on  poles  on  the  curbs,  and  spaced  as  evenly  as  possi- 
ble with  the  municipal  lamps.  The  twenty-three  lamps  were 
supplied  at  the  expense  of  abutters,  the  cost  being  about 
|200  per  lamp, -and  these  form  a  "private  property"  system 
which  is  operated  from  dusk  until  midnight  daily,  energy 
being  supplied  from  the  .Scotia  Street  substation  of  the 
Boston  Edison  company,  from  which  point  the  installation 
is  controlled.  Fig.  i  shows  substantially  the  same  section 
of  the  street  as  Fig.  3,  but  viewing  it  in  the  opposite 
direction,  cast  from  Falmouth  Street.  Huntington  Avenue 
is  about  ICO  ft.  wide  from  curb  to  curb,  with  broad  side- 
walks and  a  central  reservation  about  15  ft.  in  w'idth.  as 
noted. 

The  diagram  printed  as  Fig.  6  shows  the  intensity  of 
illumination  on  the  center  line  of  the  reservation  both  before 
and  after  midnight,  and  on  the  center  lines  of  the  south  and 
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north  sides  of  the  avciiuf,  the  readings  being  taken  with 
a  Sharp-Millar  photometer  on  a  plane  3  ft.  al)ove  tlie 
gronnd.  The  illumination  on  the  center  lines  of  the  north 
and  sonth  roadways  is  on  the  whole  remarkably  even,  often 
varying  from  side  to  side  at  the  points  taken  by  less  than 
from  o.oi  to  o.  i    ft. -candle.     It  is  of   interest  to  note  that 


$81   per  lamp  of  the  private  property  system  was  set  aside 
to  meet  the  first  year's  cost  of  service. 

Performance  of  Lamps  at  Cambridge 

In    connection    with    the    installation    of    fifty-five   orna- 
mental  linniiioM>i-arc  lamps  of  the  6.6-anip  size  on   Massa- 


FIG.    2 CURVES    SHOWI.NG     HORIZONTAI.    ILLUMINATION     HEFOKE    AND    AFTER     .MIDNKiHT     .M     CAMIIRIIHiE 


in  the  reservation,  which  is  used  exclusively  by  street  cars, 
the  range  of  illumination  with  all  lamps  in  service  is  from 
about  0.3  ft. -candle  to  0.5  ft. -candle,  while  the  range  in  the 
center  of  each  roadway  is  from  1.5  ft. -candles  nia.xinnnii  to 
about  o.i  ft. -candle.  The  location  of  the  lamps  on  the  oppo- 
site curbs  in  a  street  of  this  character,  which  in  the  Boston 
instance  is  treeless,  provides  illumination  exactly  where  it  is 
most  needed,  and  even  at  the  crossing  breaks  in  the  grassed 
reservation  the  illumination  on  the  pavement  is  sufficient  to 
make  it  easy  for  pedestrians  or  vehicle  passengers  to  cross 
the  car  tracks  without  difficulty.  The  headlamps  of  the  cars 
provide  for  the  longitudinal  illumination  of  the  reservation 
and  at  great  economy,  since  each  car  carries  its  own  spe- 


chusetts  Avenue.  North  Cambridge,  Mass.,  a  test  has  re- 
cently been  made  by  the  engineers  who  furnished  the  equip- 
ment to  the  Cambridge  Electric  Light  Company,  on  whose 
.system  the  lamps  are  located.  The  arrangement  of  lamps 
is  somewhat  different  from  the  usual  installation  of  this 
kind,  on  account  of  local  geographical  conditions.  Massa- 
chusetts Avenue  in  this  part  of  Cambridge  combines  resi- 
dential and  business  functions,  besides  varying  considerably 
in  width  throughout  the  section  equipped,  which  is  some 
6000  ft.  long.  The  arcs  are  each  14.5  ft.  above  the  side- 
walk, and  medium  alabaster  globes  are  used.  The  avenue 
is  about  70  ft.  wide  for  the  first  mile  of  the  installation, 
starting   from   a   point   350   ft.   north   of   North    Cambridge 


FIG.    3 PREVIOUS    INSTALLATION    OF    ARC    LAMPS    ON     HUNTINGTON     AVENUE.     liOSTON 


cialized  and  intensified  directional  lighting  at  its  front,  thus 
making  it  unnecessary  for  either  the  city  or  the  improve- 
ment association  to  meet  the  special  requirements  of  pow- 
erful reservation  lighting  in  the  direction  of  traffic  move- 
ment. The  total  fund  raised  by  the  Huntington  Avenue 
Improvement  Association  was  about  $6,500.  of  which  about 


Junction.  At  Porter  Square  the  width  increases,  narrowing 
again  to  63  ft.  for  the  remainder  of  the  way.  In  general 
the  lamps  are  somewhat  staggered,  although  the  distances 
apart  vary  greatly.  For  a  distance  of  about  340  ft.  in  North 
Cambridge,  between  stations  350  and  890  on  the  accompa- 
nying diagram  of   illunjination  throughout   the   route,  the 
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lamps  are  all  on  one  side  of  the  avenue  on  account  of  local 
conditions.  Shade  trees  are  found  on  a  large  part  of  the 
route. 

The  horizontal  illumination  down  the  center  hne  of  the 
avenue  opposite  and  half  way  between  each  lamp  was  taken 
with  a  Sharp-Millar  photometer  at  a  height  of  3  ft.  above 


midnight  and  o.c86  ft.-candle  after  midnight.  Reference  to 
the  diagram  (Fig.  2)  shows  several  high  values.  That 
at  station  1940  is  due  to  the  fact  that  two  lamps  are  placed 
only  26  ft.  apart,  the  reading  being  half  way  between  the 
lamps  only  and  not  opposite.  -\t  station  3600  two  lamps 
were  only  30  ft.  apart  and  at  station  4150  only  24  ft.  apart. 


FIGS.  4   .^Nl)  5 LIGHTING   ON    MASS.\<;H  USETTS    .WENUE,   CAMBRIDGE,    LOOKING    TOW.\RD    I'dUTKR    SQUARE    IIEFORE    .\.\Li    AFTER 

MIDNIGHT 

the  ground,  the  result  being  shown  on  the  diagram  (Fig.  2).  The  break  in  the  curve  at  station  5425  is  due  to  a  railroad 

The  full-line  curve  shows  the  illumination  before  midnight,  bridge   with    solid    plate    girders,    making    it   impossible    to 

the  dotted  line  that  after  midnight.     .\t  midnight  the  lamps  read  the  photometer  at  a  height  of  3  ft.  above  the  highway. 

on  the  east  side  of  the  avenue  are  all  cut  out  of  service,  and  On  account  of  the  extreme  width  of  the  avenue.  70  ft.,  the 
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approximately  every  other  one  on  the  opposite  side,  making 
an  average  spacing  of  about  300  ft.  At  other  times  the  aver- 
age spacing  is  115  ft.  Two  of  the  lamps  are  located  on 
North  Beacon  Street,  and  after  midnight  one  of  these  and 
thirty-three  lamps  on  the  avenue  are  out  of  service.  The 
average   horizontal    illumination    is   0.136    ft.-candle   before 


readings  opposite  the  lamps,  taken  after  midnight,  agree 
very  closely  with  those  taken  earlier,  whereas  the  half-way 
readings  are  much  lower,  being  about  0.005  ft.-candle. 

In  this  installation  the  company  was  obliged  to  supply 
energy  to  the  ornamental  lamps  from  overhead  circuits, 
for  the  reason  that  the  underground  service  could  not  be 
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completed  in  time  for  tlic  oijciiing  of  the  display  lighting. 
Contrary  to  the  general  impression,  it  has  been  found  that 
the  use  of  wires  running  from  cross-arms  overhead  to  the 
ornamental  posts  below  is  not  materially  objectionable.  Ihe 
wires  are  brought  into  the  post  interiors  through  holes 
bored  in  the  upper  part  of  the  post  and  fitted  with  porcelain 
bushings.  They  are  run  down  the  inside  of  each  post  to  a 
standard  Lundin  cut-out  in  the  lower  portion,  and  thence 
back  to  the  arc  lamp  at  the  top.  Upon  casual  inspection, 
the  wires  are  scarcely  noticeable,  even  when  they  have  been 
carried  from  the  top  of  a  pole  on  one  side  of  the  street 
across  to  the  ornamental  post  on  the  other  side. 

Result.s  .\t  Lynn 

In  the  lilectrical  World  oi  Jan.  ii,  1913,  page  loi,  there 
was   printed   an   illustrated  description  of   the  ornamental 
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Andrew  Street 9    I  576  34     60.7    4,7880.24    4.16 

.Munroe  Street 14      828  32      60.1     7,4480.28    4.50 

0.xfor<l  Street II      665   36      55.1     5,8520.24    4.40 

Market  Street  be 
fore  midnight...   38   1686|  60     45.2  20,216  0.20    5.60 

Market  Street  after 

midnight 7    1686|  60   278.  7    .3  ,  724  0.037  1  .  10 

Market  Street  from 
City  Hall  Square 
to  railroad  via- 
duct   

Market  Street  from 
railroad  viaduct 
to  Broad  Street.. 


luminous-arc  lighting  system  at  that  time  newly  installed 
in  the  city  of  Lynn,  Mass.,  and  emphasis  was  laid  upon  the 
large  area  of  the  downtown  district  covered  by  the  new 
service  as  distinguished  from  the  ordinary  practice  of  con- 
fining display  lighting  of  this  character  to  one  or  two  thor- 
oughfares only.  The  installation  has  now  been  in  use  over 
eight  months  and  has  given  admirable  service.  It  provides 
a  basis  for  suggestive  tests,  and  in  the  follow-ing  para- 
graphs are  given  illumination  data  recently  secured  on  the 
system,  with  a  description  of  its  essential  features  and 
mention  of  several  points  not  included  in  the  former  article. 
The  installation  was  made  possible  through  the  co-opera- 
tion of  the  local  merchants,  the  municipality  and  the  Lynn 
(las  &  Electric  Company.  The  arc  is  carried  14.5  ft.  above 
the  sidewalk,  the  post  being  of  the  Lundin  combination 
wooden  and  iron  type  as  required  by  the  Massachusetts 
laws,  with  fluted  wooden  column.  There  are  in  the  com- 
plete installation  150  6.6-amp  ornamental  luminous-arc 
lamps,  two  ornamental  bracket  lamps,  one  combination  trol- 
ley and  twin  bracket  pole  with  two  lamps  of  the  same  type 
carried  at  a  height  of  27.3  ft.,  ten  4-amp  ornamental  lumi- 
nous-arc lamps  of  the  parkway  type  carried  at  a  height  of 
18  ft.,  and  one  4-amp  ornamental  luminous-arc  lamp  of  the 
residential  type  with  the  arc  12  ft.  above  the  sidewalk.  Of 
these,  thirty-five  6.6-amp  lamps  and  all  of  the  4-amp  lamps 
burn  all  night.  The  cost  to  the  city  is  $8,260  for  the  6.6- 
amp  lamps  burned  until  midnight  and  $2,884  for  those 
burning  all  night,  the  parkway  lamp  service  costing  $906.40 
a  year,  making  a  total  cost  for  the  entire  service  of  $12,- 
050.40  for  the  year.  The  standard  pole  is  mounted  on  a 
concrete  foundation  2  ft.  square  at  the  top.  3  ft.  square  at 
the  bottom  and  3  ft.  deep,  and  each  pole  is  provided  with 


,in  ab>olute  cut-out  for  lamp  disconnection.  .At  iirciciU 
there  are  165  lamps  in  actual  service,  all  being  operated 
from  mercury-arc  rectifiers.  The  city  of  Lynn  pays  for 
the  maintenance  of  the  lamps,  the  prices  being  $70  per  lamp 
a  year  for  service  until  midnight  and  $82.40  for  all-night 
service. 

The  cost  of  installation  per  pole  was  as  follows: 

I'ulc,  including  wiring  and  cutout $36.00 

Twin  cable   wiring  and  absolute  cut-out 6.40 

Casing  to  cover   lantp  mechanism 4.00 

Excavation  and  forms  for  concrete 2.00 

Concrete  foundation 7.00 

Replacing  broken  sidewalks  of  concrete 2.00 

Painting   l.M 

Teaming   0.50 

I'oundation   bolts 0.40 

Protective  casings  on  pole 1 .64 

Total  cost  of  pole $61.08 

In  the  previous  installation  the  district  was  lighted  by 
45  4-amp  pendent-type  luminous-arc  lamps  burning  all 
night  at  a  yearly  cost  of  $82.40  per  lamp,  and  these  were 
removed  in  making  the  "white  way"  installation,  the  city 
being  credited  with  $3,708,  making  the  actual  increased 
cost  to  the  city  for  each  year  $8,342.40.  Work  is  under 
way  at  present  for  the  location  of  lamps  on  Ocean  and 
Xahant  Streets,  the  4-amp  residential  type  being  used. 

The  cross  streets  in  the  district  are  well  provided  for 
in  the  way  of  ornamental  lighting,  Munroe,  Oxford  and 
Andrew  Streets  being  active  business  thoroughfares  as  well 
as  Central  Avenue  and  Market  Street.  In  general  the 
lamps  are  staggered  both  on  main  and  cross  streets.  The 
quantity  and  quality  of  light  on  the  streets  is  at  present 
probably  unequaled,  and  notwithstanding  the  great  amount 
of  light  coming  from  sources  only  14.5  ft.  from  the  ground, 
there  is  no  glare  and  persons  and  objects  can  readily  be 
distinguished  from  one  end  of  the  street  to  the  other.   Mar- 


FIC.   7 — HORIZONTAL  ILLUMINATION   CURVES  FOR  ANDREW 
AND   MONROE   STREETS,   LYNN 

ket  Street,  the  principal  business  thoroughfare  of  the  city, 
is  lighted  by  thirty-eight  lamps,  of  which  thirty-three  are 
located  between  City  Hall  Square  and  the  Boston  &  Maine 
Railroad  viaduct,  the  lamps  being  spaced  on  an  average 
38.9  ft.  apart,  though  they  are  67  ft.  apart  in  the  case  of 
five  lamps  between  the  viaduct  and  Broad  Street.  After 
midnight  there  are  seven  lamps  burning  the  rest  of  the 
night.  Illumination  tests  have  been  made  on  the  principal 
streets  with  a  Sharp-Millar  photometer,  readings  being 
made  opposite  and  half  way  between  each  lamp  down  the 
center  line  of  the  street.  On  Market  Street  readings  were 
also  made  after  midnight,  when  all  but  seven  of  the  lamps 
had  been  cut  off.  Readings  were  also  made  on  Munro«, 
Oxford  and  Andrew  Streets,  and  the  results  are  shown  in 
the  accompanying  diagram  for  the  two  last-named  thor- 
oughfares. The  accompanying  table  gives  the  dimensions, 
number  of  lamps,  spacing  of  lamps,  energy  consumption 
and  illumination  data  for  .\ndrew,  Monroe,  Oxford  and 
Market    Streets. 
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Central-Station  Developments  at  Hartford 


Electric-truck  battery  interchange  system  on  mile- 
age basis — Codification  of  electric  rate  schedules 
—Development    of   industrial    electric    heating 


/*  MOXG  signiticant  recent  developments  in  central- 
''K  station  service  on  the  system  of  the  Hartford 
(Conn.)  Electric  Light  Company,  the  inauguration 
I  a  battery  interchange  plan  with  respect  to  electric-truck 
aeration  marks  an  important  mov'ement  in  the  adniinistra- 
on  of  this  organization,  always  noted  for  its  pioneer  work 
1  the  field  of  popularization  of  electrical  applications.  The 
Dinpany  is  probably  the  first  in  the  country  to  take  up  the 
ork  of  stimulating  the  growth  of  electric-truck  service  by 
iking  entire  care  of  the  problem  of  battery  supply,  from 
3th  the  investment  and  maintenance  points  of  view.  The 
iterchange  system  has  been  in  use  in  Hartford  for  about  a 
L-ar  and  is  meeting  with  the  cordial  co-operation  of  local 
usiness  establishments  besides  furnishing  a  most  desirable 
lad  for  the  generating  stations  and  diversifying  the  com- 
any's  output  along  at- 
ractive  lines.  Nothing 
ike  a  final  development 
las,  of  course,  been  at- 
ained  as  yet,  but  much 
las  been  learned  about  the 
iractical  application  of  an 
nterchange  system  under 
he  jurisdiction  of  a  cen- 
ral  station,  and  the  com- 
)any's  practice  is  falling 
nto  well-standardized  lines 
is  each  month  passes. 

Battery     Interch.^ngk 

System 

In  establishing  the  sys- 
cm  it  was  necessary  to 
pecialize  at  the  outset  on 
I  single  make  of  truck  and 
I  single  form  of  battery. 
\rrangements  were  ac- 
cordingly   made     with     the 

jcneral  \'ehicle  Company  and  the  Edison  Storage  Eat- 
ery Company  whereby  the  Hartford  company  acts  at  pres- 
ent as  the  local  agent  of  each.  The  interchange  system,  or 
'Edison  battery  service  system,"  as  it  is  called  by  the  com- 
)any,  was  w-orked  out  on  this  basis,  with  the  fundamental 
ibject  of  reducing  truck  operation  to  its  simplest  form. 
Jnder  this  system  the  Hartford  Electric  Light  Company 
)uys,  maintains,  charges  and  installs  in  the  customer's 
ruck  all  batteries  necessary  for  its  continuous  operation, 
he  price  of  the  service  being  graduated  upon  a  mileage 
jasis  according  to  the  size  of  the  truck,  with  a  correspdnd- 
ng  fixed  monthly  charge  also  dependent  upon  the  capac- 
ty  of  the  vehicle  in  service.  By  the  company's  plan  the 
ruck  owner  obtains  a  substantial  reduction  in  his  invest- 
nent.  No  charging  apparatus  or  private  garage  is  neces- 
sary; the  entire  relief  is  secured  from  the  care  of  batteries 
ay  employees  of  the  truck  owner ;  the  cost  is  not  increased 
hy  poor  roads  or  busy  seasons,  and  battery  repairs  and 
L-lectric  charging  bills  are  unknown  to  the  possessor  of  the 
^•ehicle.  The  customer  exchanges  batteries  at  a  service 
lepot  owned  by  the  company  on  State  Street,  in  the  heart 
jf  the  business  district.  The  facilities  for  interchange 
enable  a  battery  to  be  taken  out  and  another  substituted  in 


-trucks 


hartfokd  (conn.)  electric  light  company 


a  very  short  time,  from  three  to  five  minutes  being  enough. 
The  schedule  of  prices  for  service  where  the  Hartford 
company  furnishes  the  battery  interchange  and  where  all 
the  charging  is  done  at  the  central-station's  depot  is  shown 
in  the  table  on  page  475. 

Equipment  of  Battery  Depot 

The  battery  depot  of  the  company  occupies  an  unused 
boiler  room  and,  although  somewhat  temporary  in  its  ar- 
rangement, is  equipped  with  a  hydraulic  lift  set  into  the 
floor  for  raising  and  lowering  batteries  between  truck 
frames  and  a  Cowan  2-ton  portable  hand  truck.  The  wall 
panels  are  equipped  in  each  case  with  fuses,  ammeters, 
Sangamon  ampere-hour  meters,  circuit-breakers  and  rheo- 
stats. Each  panel  provides  for  two  charging  circuits,  and 
fourteen  of  the  latter  are  at 
present  in  service.  The  citj- 
cuit-breakers  are  provided 
with  trip  coils  electrically 
operated  by  the  pointers  of 
the  ampere-hour  meters  as 
they  reach  the  zero  indica- 
tion upon  the  batteries'  at- 
taining full  charge.  The 
batteries  are  supported  on 
4-in.  by  yyi-in.  timbers 
when  being,  .charged,  and 
the  hand  truck  is  designed 
to  permit  raising  any  bat- 
tery by  manipulation  of  the 
handle.  The  hydraulic  ele- 
vator in  "the  floor  is  70  in. 
long  by  36  in.  wide  and  is 
set  between  guide  timbers 
in  which  the  trucks  are 
run  to  get  an  accurate  line- 
up for  changing  batteries, 
l-'our  hydraulic  jacks,  each 
6  in.  in  diameter  with  a  r4-in.  lift,  are  provided,  with  at- 
tachments at  the  corners  of  the  lift  platform,  and  these 
jacks  are  controlled  by  a  master  valve  which  raises  the 
platform  uniformly  in  height.  In  case  all  the  cradle 
hooks  do  not  release  quickly,  one  of  four  multiple  valves 
will  permit  the  raising  or  lowering  of  a  correspond- 
ing corner  of  the  platform  independently  of  the  others. 
These  control  valves  are  mounted  on  the  wall  out  of  the 
way  of  entering  and  departing  vehicles.  City  water  pres- 
sure of  about  100  lb.  per  sq.  in.  is  used  in  their  operation. 
Contracts  for  Service 
The  contracts  covering  this  service  are  in  card  form, 
534  in.  by  7  in.  in  size,  with  tables  to  permit  quick  use  in 
the  file,  and  set  forth  the  agreement  of  the  company  to 
provide  battery  equipment  and  service,  the  responsibility 
of  the  customer  for  the  purchase  of  the  truck  without  the 
battery,  operation  of  the  vehicle  in  and  out  of  the  central 
charging  and  exchange  station,  and  the  use  of  the  odom- 
eter as  the  basis  of  billing.  The  company  furnishes  and 
installs  an  odometer  for  each  vehicle,  maintains  the  instru- 
ment, and  checks  its  accuracy  by  request  of  the  consumer. 
In  case  an  odometer  does  not  register,  the  mileage  is  esti- 
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mated  from  previous  records  on  the  same  vehicle  until  the 
instrunient  can  be  replaced  and  repaired,  the  latter  being 
done  at  the  earliest  possible  moment.  The  customer  as- 
sumes no  responsibility  as  to  batteries  and  odometers,  ex- 
cept as  they  may  be  damaged  by  accident  or  fire  when  not 
under  the  control  of  the  central-station  company.  The 
vehicle  owner  assumes  the  responsibility  for  the  truck  with 
regard  to  fire  or  accident.  A  regular  inspection,  not  oftener 
tlian  twice  a  month,  is  made  by  the  central  station  upon 
the  truck  without  extra  charge.  When  exchanging  a  dis- 
charged for  a  charged  battery  the  central  station  furnishes 
the  driver  with  a  coupon  giving  the  miles  which  the  charge 
should  propel  the  truck,  and  if  this  mileage  is  exceeded, 
a  towing-in  charge  is  made  by  the  Hartford  company  for 
bringing  back  cars  stalled  by  reason  of  exceeding  such 
mileage. 

I'>cry  General  Vehicle  car  in  Hartford  is  now  using 
this  service,  and  at  this  writing  the  company  is  handling 
or  has  on  order  forty-three  Edison  battery  service  trucks. 
Prior  to  the  adoption  of  the  system  at  Hartford  only  seven 
trucks  were  sold  in  the  city  in  twenty  months,  while  in  the 
seven  months  following  the  middle  of  February,  1912,  when 
the    company's    plans    became    known,    fifteen    trucks    were 


FIG.  2 ELECTRIC  J.\PAN-  FIG.  3 SWITCHBO.\RD  CON- 
NING OVENS,  GR.\Y  TELEPHONE  TROLLING  J.\PANNING  OVENS, 
P.\Y  STATION  COMPANY,  HART-  GRAY  TELEPHONE  PAY  STATION 
FORD,     CONN.  COMP.\NY,    HARTFORD.   CONN. 

purchased  in  the  company's  territory.  The  sliding  scale  of 
rates  per  mile  i)romotes  satisfaction  to  both  the  central 
station  and  the  consumer,  because  any  reduction  in  the  rate 
which  the  consumer  enjoys  produces  long-hour  use  of  the 
truck  per  day,  which  is  what  the  central  station  desires. 
Eighty-two  per  cent  of  the  present  users  of  the  Edison 
battery  service  system  operated  gasoline  trucks  and  de- 
livery wagons  prior  to  the  adoption  of  electricity. 

Among  the  records  kept  at  the  central  battery  station 
are  a  daily  report  of  battery  charges  in  vehicles,  with  bat- 
tery and  car  numbers,  odometer  readings  and  mileage  data, 
with  the  charging  rate  of  batteries.  A  daily  battery  ex- 
change record  is  kept,  showing  the  car  number,  odometer 
reading,  battery  number,  mileage  and  charging  data  for 
each  battery  put  in  and  taken  out  of  a  truck.  .-X  monthly 
operating  record  is  kept,  in  which  the  detailed  handling 
of  each  battery  on  each  day  is  tabulated  with  full  particu- 
lars of  charging  rates,  energfy  input,  mileage  and  unit 
ampere-hour  demands,  labor,  material  and  power  costs. 
Another  similar  record  carried  through  on  a  monthly  tabu- 
lation gives  the  mileage,  charging  and  trouble  record  of 
each  vehicle  by  days,  with  a  space  on  the  reverse  side  for 
inspection  entries. 


Results  Ohtaineu  in  Practice 
Among  the  users  of  this  service  are  the  firm  of  Downing 
&  Perkins,  teamsters,  freight  handlers  and  transfer  men. 
In  a  recent  interview  a  member  of  this  firm  stated  that  as 
compared  with  the  capactiy  of  a  i-ton  team,  with  a  single 
horse,  the  l-ton  electric  truck  shows  an  efliciency  of  three 
to  one.  He  pointed  out  that  the  peace  of  mind  resulting 
from  the  use  of  a  truck  in  [jlace  of  horse  traction  is  worth 
about  half  the  initial  cost  of  the  vehicle,  and  emphasizes 
the  capabilities  of  the  electric  vehicle  in  turning  otherwise 
unprofitable  orders  into  desirable  ones  through  the  saving 
in  time  of  delivery  effected.  This  firm  is  one  of  the  best 
authorities  on  horse  service  in  Hartford  and  has  found 
that  the  use  of  a  i-ton  electric  truck  since  last  August 
enables  one  spare  horse  to  be  eliminated,  besides  increasmg 
the  efficiency  of  the  remaining  horses  in  the  establishment, 
since  these  now  get  the  shorter  hauls  and  the  lighter  loads 
in  express  service,  which  are  most  favorable  to  the  best 
usage  of  the  remaining  equipment  in  the  establishment. 
The  truck  has  frequently  performed  work  in  two  or  three 
hours  which  would  require  all  day  with  horse  traction.  The 
estimated  yearly  cost  of  operation  of  this  truck,  based 
upon  the  owner's  e.xperience,  is  as  follows,  the  first  cost  of 
the  car  being  $2,025  ■ 

Interest  at  5  per  cent $101  00 

Depreciation  at  10  per  cent 202,50 

Maintenance  at  10  per  cent 202  50 

Tires,  10,000  miles  yearly 175.00 

Liability  insurance 1 10  00 

Taxes  at  2  per  cent 40  50 

Garage  charges 120  00 

Etiison  l>attery  service  of  Hartford  Electric  Light  Company 252  DO 

Drivers'  wages 700  00 

Total 11.903.75 

This  shows  a  daily  cost  of  $6.34  based  on  300  working 
days  per  year.  The  truck  averages  daily  earnings  of  $10.50, 
showing  a  margin  of  over  $4  per  day.  The  truck  will  pay 
for  itself  at  this  rate  inside  of  two  years.  During  the 
Christmas  season  the  truck  was  used  all  day  in  the  regular 
freight  business  of  the  firm  and  at  night  was  utilized  in 
collecting  mail  from  street  boxes,  simply  by  the  substitution 
of  a  second  battery  at  the  battery  station  on  State  Street. 
.\  record  of  66  miles  in  a  single  day  was  made  by  the  truck, 
despite  the  snowy  weather  then  prevailing. 

The  department  store  of  Wise,  Smith  &  Company  oper- 
ates four  trucks  of  from  750-lb.  to  2000-lb.  capacity  in  its 
delivery  service.  The  750-lb.  wagon  recently  ran  536  miles 
in  one  w-eek,  displacing  six  horses  in  this  work  and  taking 
the  place  of  two  regular  routes  and  one  special  delivery 
route.  The  2000-lb.  wagon  makes  30  miles  a  day  in  furni- 
ture delivery.  Other  large  users  are  the  Boston  Branch 
Grocery,  the  Eagle  Dye  W'orks,  the  Sage  &  Allen  depart- 
ment store  and  the  grocery  house  of  Tucker  &  Goodwin 
In  five  months'  operation  the  Eagle  Dye  Works  averaged 
45  miles  per  working  day  per  car.  The  total  number  of 
electric  commercial  cars  in  service  in  the  company's  ter- 
ritory is  now  45,  and  of  electric  pleasure  cars,  300. 

Codification  of  Electric  R.\tes 
The  codification  of  the  company's  rates  became  effective  | 
on  Dec.  I  last  and  is  of  particular  interest  on  account 
of  the  encouragement  which  the  various  prices  give  to  the 
cultivation  of  desirable  classes  of  service.  The  rates  auto- 
matically give  the  customer  the  benefit  of  long-hour  use  of 
energy'  and  present  graduated  scales  for  wholesale  service 
for  lamps  and  motors,  with  reductions  for  succeeding  blocks 
of  energy,  together  with  substantial  decreases  for  long 
hour  lighting.     The  maximum  rate  is  9  cents  per  kw-hr. 

Energy  for  residence  lighting  is  offered  on  a  meter  rate 
of  9  cents  per  kw-hr.,  less  5  per  cent  discount  for  pay- 
ment within  ten  days,  or,  upon  the  option  of  the  customer 
upon  a  fiat-rate  contract  of  one  year's  minimum  service  foi 
low-voltage   tungsten  .lighting.     The   flat-rate    schedule  1 
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per  month  for  ten  lo-cp  lamps,  each  additional  lo-cp 
Tip  being  billed  at  6  cents  per  month,  or  $1.50  per  month 
r  ten  20-cp  lamps,  with  a  charge  of  12  cents  per  month 
r  each  additional  20-cp  unit.  In  each  case  a  5  per  cent 
scount  for  prompt  payment  is  in  force.  The  low-voltage 
lips  are  supplied  at  about  58  volts,  and  the  company  had 
.816  low-voltage  lamps  on  its  circuits  on  March  I  last. 
The  wholesale  lighting  rates  at  Hartford  are  9  cents  per 
iJ-hr.  for  the  first  500  units,  7  cents  for  any  part  of  the 
:xt  1000  kw-hr.,  4  cents  for  the  next  2500,  3.5  cents  for 
e  next  6000,  and  2.5  cents  for  all  energy  in  excess  of  the 
lOve.  Under  this  contract  discounts  are  allowed  varying 
om  35  per  cent  for  over  350  hours'  use  of  the  installed 
ad  per  month  to  2  per  cent  for  over  100  hours'  use,  with 
further  5  per  cent  discount  for  punctual  payment.  This 
te  enables  the  customer  to  increase  his  consumption  sub- 
antially  through  long-hour  usage,  as  illustrated  by  the  fol- 
wing  typical  bills:  The  net  bill  of  a  customer,  including 
e  5  per  cent  discount,  for  10  kw  of  lamps  installed  and  a 
eter  reading  of   1200  kw-hr.   amounts  to  $84.60,   or  7.05 

SCHEDULE   OF  PRICES   FOR    B.^TTERY    INTERCH.ANGE    SYSTEM 


Truck 
apacity 


Fixed 
Charge. 
Monthly 


Kates  per  Mile  in  Cents 


750-lb. 
J-lon 
Iton 
2  ton 
Ji-ton 
S-ton 


0-500 

Next 

Next 

250 

250 

2i 

2} 

2 

3 

2i 

2i 

H 

3 

24 

4i        ■ 

4 

H 

6 
7 

S 

Excess  of  I  Excess  of 
750  1000 

Miles  Miles 


nts  per  kw-hr.  If  he  were  to  use  2400  kw-hr.  or  twice 
much  energy  with  the  same  installation,  the  net  bill 
auld  be  $107.40,  or  at  a  rate  of  4.47  cents  per  kw-hr. 
The  rates  for  motor  service  are  4.5  cents  per  kw-hr.  for 
e  first  500  units  used,  with  discounts  down  to  a  minimum 
1.3  cents  per  kw-hr.  for  all  energy  used  in  excess  of 
,000  kw-hr.  Energy  used  directly  or  indirectly  for  light- 
g  is  metered  separately,  but  when  in  any  month  the  energy 
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>ed  for  motors  exceeds  90  per  cent  of  the  total,  the  amount 
energy  used  for  lighting  is  included  with  that  for  motors 
id  the  total  is  billed  at  motor-service  rates.  In  order  to 
icourage  the  use  of  energy  at  night,  any  customer  con- 
acting  for  energy  upon  either  the  motor  or  the  cooking 
hedule,  upon  a  guarantee  of  a  minimum  payment  of  $20 
•r  month  for  his  night  service,  is  allowed  a  discount  of  40 
:r  cent  on  such  fraction  of  his  total  energy  as  is  used  be- 
.'een   10  p.  m.  and  7  a.  m.     Tlie  company  installs  special 


meters  for  recording  this  energy  without  e.xtra  charge,  pro- 
vided the  demand  for  night  motor  service  amounts  to  at 
least  10  per  cent  of  the  total.  The  night  meter  on  the 
motor  load  is  automatically  cut  in  and  out  of  circuit  by  a 
thirty-day  clock  movement  controlling  a  switch  in  series 
with  the  meter  potential  coil. 

Low  Rates  for  Electric  Heating   Service 
The    company    furnishes    energy    for    operating    electric 
heating  and  cooking  apparatus  upon  a  contract   rate  of  3 
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FIG.    5 BATTERY   ON    TRUCK,  FIG.     6 CHARGING       PANEL, 

HARTFORD  ELECTRIC  LIGHT  HARTFORD  BATTERY  SERVICE 
C0MP.\NY's    ST.^TION  STATION 

cents  per  kw-hr..  on  a  guaranteed  minimum  payment  of 
$1  per  month.  This  schedule  is  applicable  to  residences,  to 
include  such  other  household  appliances  as  flatirons,  clean- 
ers, etc.,  as  may  be  desired  in  addition  to  the  cooking  appa- 
ratus under  the  contract  rate. 

Special  attention  is  being  given  by  the  company  to  indus- 
trial electric-heating  service,  and  extensive  experiments  are 
being  conducted  in  this  field  in  its  private  laboratory  to  de- 
termine the  energy  consumption  and  most  economical  meth- 
ods of  handling  equipment  under  commercial  conditions. 
The  work  along  the  lines  of  fireless-cooker  or  storage-stove 
service  previously  outlined  in  this  journal  is  being  con- 
tinued commercially,  and  it  is  hoped  to  present  the  results 
at  a  later  time.  Among  the  representative  industrial  elec- 
tric-heating installations  on  the  system,  that  of  the  Gray 
Telephone  Pay  Station  Company  is  of  much  interest.  In 
the  japanning  department  of  this  concern  are  now  five  elec- 
tric ovens  occupying  a  space  26  ft.  long,  6  ft.  wide  and  7  ft. 
high,  each  having  adjustable  shelves  and  being  operated  be- 
tween the  hours  of  10  p.  m.  and  6  a.  m.  on  the  night-power 
schedule.  The  total  connected  load  of  these  ovens  is  43.5 
kw,  tlie  sizes  ranging  from  4  kw  to  21  kw.  .\11  are  sup- 
[)iied  with  single-phase  current  at  220  volts  and  are  run  at 
an  interior  temperature  of  about  300  deg.  Fahr.  The  ovens 
•ire  provided  with  from  one  to  two  S-in.  vent  outlets  dis- 
charging into  a  14-in.  trunk  duct  carried  above  the  battery, 
but  in  a  new  installation  to  be  made  in  the  near  future,  in  a 
new  building  to  be  occupied  by  the  concern,  it  is  planned 
to  run  the  ovens  only  an  hour  on  the  vent  piping  when 
starting  up.  the  outlets  then  being  cut  off  through  the  opera- 
tion of  a  time  switch.  It  is  -found  that  with  electric  heat- 
ing no  danger  of  fire  exists,  whereas  with  the  use  of  gas  in 
this  field  serious  results  are  liable  to  occur  at  any  time. 

The  ovens  are  each  cnntrolled  by  a  switch  and  circuit- 
breaker  mounted  upon  a  small  switchboard  in  the  japanning 
department,  and  an  electric  time  switch  is  installed  on  this 
board  to  close  and  open  the  breakers  at  the  designated 
hours.     It  is  found  that  a  better  finish  is  given  the  product 
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of  this  house  by  the  use  of  electric  heating.  All  the  ovens 
are  operated  on  a  single  heat.  -Similar  ovens  are  heinjj  in- 
stalled for  the  -N'ew  Departure  and  John  I'ratt  companies. 

Two  other  installations  are  those  of  the  Cameo  I-'.mhossing 
&  Printing  Company  and  the  Sniith-Worthington  Company. 
The  former  concern  has  developed  a  machine  with  a  con- 
nected   load   of  about     i    kw,  by    which    a    special    type 
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FIG.   7 — LO.Ml   CURVES  OF    HOUR-TO-HOUR   OUTPUT 

of  raised  printing  or  embossing  is  accomplished  on  cards 
and  high-grade  paper,  in  place  of  the  former  method  of  die 
engraving.  Energy  is  supplied  on  a  day-load  basis,  and  the 
machine  can  be  operated  either  at  2000  deg.  or  500  deg. 
Fahr.,  being  driven  by  a  J/^-hp  direct-connected  motor. 
General  Electric  "P"  tubes  are  used  as  the  heating  element 
and  the  heat  is  applied  to  the  ink  at  a  stage  in  the  process  of 
printing  which  enables  the  product  to  be  turned  out  at  a 
much  reduced  cost  in  comparison  with  die  engraving.  In  the 
plant  of  the  Smith-W'orthington  Company,  maker  of  sad- 
dlery, electricity  is  used  in  heating  the  wax  thread  on 
stitching  machines.  The  work  was  formerly  done  by  steam 
at  40  lb.  pressure  distributed  through  ,'4-in.  copper  tubing. 

Tungsten  Lamp  Renewal  Policy 
Besides  renewing  all  carbon  standard  and  graphitized- 
filament  lamps  free,  the  company  now  offers  free  renewals 
of  500,  400.  250,  100  and  60-watt  tungsten  lamps  with  either 
clear  or  frosted  globes,  provided  a  burned-out  lamp  is  re- 
turned with  unbroken  glass,  and  it  also  renews  40-watt  and 
25-watt  lamps  at  15  cents  and  30  cents  each  respectively. 
In  making  this  offer  the  company  at  present  restricts  it  to 
one  renewal  per  socket  per  year,  in  order  to  prevent  the 
use  of  such  lamps  in  locations  subject  to  e.xcessive  breakage. 
Renewals  of  low-voltage  tungsten  lamps  are  furnished  at  10 
cents  each,  provided  burned-out  latnps  are  returned  with 
glass  unbroken. 

Growth  of  Business 

The  accompanying  load  curves  of  the  company's  hour-to- 
hour  output  on  March  27,  1912,  and  March  28,  1913.  fur- 
nish a  suggestive  comparison  of  the  lines  of  development 
in  the  utilization  of  electricity  in  its  territory.  The  total 
output  in  the  1912  day  was  104.600  kw-hr.  and  the  maxi- 
mum load  7000  kw.  giving  a  load-factor  for  the  day  of 
about  61  per  cent.  I-'or  the  1913  date  the  total  output  was 
122,600  kw-hr.,  a  gain  of  over  17  per  cent,  and  the  maximum 
load  was  7900  kw,  giving  a  load-factor  of  64.5  per  cent. 
There  was  a  gain  in  the  forenoon  and  afternoon  day  loads 
of  about  1000  kw.  and  the  noon  valley  was  filled  to  the 
extent  of  an  output  about  700  kw  greater  in  the  present 
year.  A  significant  increase  in  output  is  that  between  mid- 
night and  5  a.  m.,  about  400  kw  having  been  added  to  the 
demands  upon  the  system  in  the  ordinarily  low-load 
period  of  the  early  morning  hours.  This  increase  is  in  part 
due  to  the  extension  of  the  company's  industrial  heating 
and  electric-vehicle  battery-charging  service.  It  is  note- 
worthy that  the  evening  lighting  peaks  in  both  years  were 
far  below  the  day-load  maxima. 

The  growth  of  the  company's  business  has  necessitated  its 


temporary  removal  from  its  former  offices,  where  a  new 
five-story  stone  and  brick  building  will  shortly  be  erected 
for  its  use.  The  new  building  will  cost  over  $200,000  and 
will  have  a  frontage  of  130  ft.  and  a  depth  of  100  ft.  The 
present  offices  are  on  the  opposite  side  of  the  street,  and 
the  appliance  exchange  of  the  company  is  on  Asylum  -Street, 
a  neighboring  thoroughfare.  The  new  building  will  house 
all  the  executive  and  business  departments,  with  ample 
space  for  the  exhibition  and  sale  of  appliances.  In  closing, 
data  bearing  upon  the  company's  growth  are  suggestive. 
The  gross  receipts  have  increased  from  $345,705  in  1901 
to  $1,025,918  in  1912;  the  present  per  capita  earnings  of 
the  system  are  approximately  $9;  the  maximum  net  rate 
has  been  reduced  from  20  cents  per  kw-hr.  in  1901  to  9 
cents  at  present,  and  the  income  from  residential  lighting 
has  risen  from  $23,437  in  1901  to  $187,413  in  1912.  In  the 
last  three  years  the  lighting  income  (residential)  has  prac- 
tically doubled,  mainly  through  the  introduction  of  flat- 
rate,  low-voltage  service.  The  sales  of  energy  for  motor 
service  have  increased  from  $81,340  in  1901  to  $337.34?.  or 
$2.94  per  capita,  in  1912,  and  the  total  output  of  the  generat- 
ing stations  has  risen  from  8,616.000  kw-hr.  in  1901  to 
36,897,000  kw-hr.  in  1912.  The  latter  output,  of  approxi- 
mately 322  kw-hr.  per  capita  per  year,  is  one  of  the  record 
productions  of  individual  American  central  stations.  The 
total  connected  motor  load  as  of  March  i  was  16,804  hp. 


Incomes  of  Electrical  Graduates 

The  -School  of  Science  and  Technology,  Pratt  Institute, 
Brooklyn.  X.  V..  has  just  completed  a  detailed  investigation 
into  the  incomes  earned  by  its  alumni,  the  results  of  which 
as  concerns  the  graduates  of  its  electrical  department  are 
presented  in  the  accompanying  curves,  based  on  figures 
quoted  by  Prof.  D.  F.  Rice,  secretary. 

The  instruction  given  in  the  School  of  Science  and 
Technology  is  intended  for  energetic,  purposeful  young 
men  who  have  had  a  certain  amount  of  preliminary  train- 
ing, although  graduation  from  a  high  school  or  other  equiv- 
alent preparatory  institution  is  not  required  for  entrance 
into  this  branch  of  the  Institute's  work. 

In  general,  the  curriculum  of  the  Pratt  technology  school 
is  of  an  essentially  practical  nature,  the  course  con- 
tinuing only  two  years.  While  the  work  of  the  school  does 
not  profess  to  be  of  an  engineering  grade,  the  industrial 
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training  administered  is  expected  to  prepare  men  for  posi 
tions  of  responsibility  in  mechanical  and  electrical  plants 
Data  were  gathered  from  more  than  icoo  graduates  ii 
mechanics,  electricity  and  chemistry,  the  returns  showin; 
that  in  general  the  mechanical  and  chemical  students  ris 
more  rapidly  and  to  better-paying  positions  than  those  i 
the  more  popular  electrical  courses. 
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Data  Concerning  Incandescent-Lamp  Refiectors 


Facts  and  figures  relating  to  the  eflfectiveness  and 
efficiency  of  various  types  of  incandescent-lamp 
reflectors.     By  G.  H.  Stickney  and  A.  L.  Powell. 


rlll{  extensive  use  of  the  tuiigsten-tilaiiieiit  lamps  lias 
brought  on  the  market  so  many  types  and  styles  of 
reflectors  that  it  is  not  a  simple  matter  to  make 
iper  selection  for  particular  purposes. 
Eliminating  the  numerous  designs  of  which  selection  is 
.de  principally  on  the  basis  of  ornamental  effect,  there 
;  a  considerable  number  of  forms  making  claims  for 
ective  distribution  of  light  which  may  be  grouped  or 
ssified.  and  their  general  characteristics  approximately 
scribed,  without  making  reference  to  particular  trade 
nies. 

^n  order  to  obtain  specific  information  concerning  these 
rious  forms  of  reflectors,  sample  reflectors  of  all  known 
kes  in  the  sizes  intended  for  use  with  the  loo-watt  tung- 
n  lamp  were  secured  in  the  open  market  and  subjected  tt) 
•eful  examination  and  test.  This  particular  size  of  lamp 
s  chosen  as  it  is  the  one  most  frequently  used  in  general 
imiercial  work,  and  also  since  it  is  a  medium  size,  and 
■  results  obtained  on  this  will  give  a  general  indication 
what  can  be  expected  of  the  other  sizes.  The  photo- 
trie  measurements  were  made  in  the  illuminating  engi- 
;ring  laboratory  of  the  General  Electric  Company  at 
henectady,  N.  Y.  Since  the  information  obtained  has 
;n  found  of  general  interest  to  lamp  users,  it  has  been 
rided  to  present  it  in  this  article. 

The  Lamp 

In  order  to  eliminate  any  variations  due  to  lamps,  as  small 
lumber  of  lamps  as  possible  was  used,  and  these  were 
■efully  checked  for  rating  and  with  each  other.  All 
lectors  were  tested  with  loo-watt  clear  tungsten  lamps, 
J  those  frequently  used  with  bowl-frosted  lamps  were 
ted  with  similar  lamps  with  the  standard  bowl  frosting. 
e  tests  were  actually  run  with  lamps  operated  at  1.18 
tts  per  mean  horizontal  candle-power  (clear).  Since 
It  time  the  standard  rating  of  the  loo-watt  lamp  has  been 
inged  to  1.08  watts  per  mean  horizontal  candle-power, 
order  to  make  the  data  as  general  as  possible  and  most 
;ily  convertible  for  other  ratings,  all  the  values  have  been 
rrected  to  correspond  to  a  specific  consumption  of  i  watt 

BI.E        I ILLUMINATION        VALUES ICO-WATT        TUNGSTEN 

AMP    (without    reflector)     OPERATED    AT    I     WATT    PER 
MEAN     HORIZONTAL    CANDLE-POWER 


an  lower  hemispherical  candle-power 

in  spherical  candle-power 

mens  in  0-60  deg.  zone 

wnward  lumens  (0-90  deg.  zone) 
al  lumens  (0—180  deg.  zone) . 


8J.5 
79. S 
209.0 
.S24.0 
999.0 


r  mean  horizontal  candle-power.  Since  this  does  not 
■olve  any  change  in  characteristic  distribution,  the 
hies  simply  vary  inversely  with  the  ratio  of  specific  con- 
niption. 

In  comparing  the  values  given  in  the  following  tables 
til  other  figures,  or  in  comparing  different  makes  of  re- 


flectors, It  IS  necessary  to  refer  them  to  the  same  basis  of 
lamp  efficiency,  in  order  to  obtain  a   fair  relation. 

The  corrected  values  for  the  lamps  used  in  the  test  are 
given  in  Table  I. 

Cl.vssification  of  Reflectors 
The  commercial  types  of  reflectors  may  be  divided  into 

two  main  groups,  namely,  metal  and  glass.     These  may  be 

further   classified    as   to   composition,    shape   and   finish    as 

follows : 
Metal  Reflectors. — Shapes :    Flat  dome ;    radially    fluted  ; 

bowl;  angle.     Finish;    Porcelain  (fire)  enamel;  aluminum; 

paint  enamel    (baked  or  air-dried). 

Glass  Reflectors. — Kinds   of  glass:      Opalescent;    clear 

(prismatic).      Types   of    opalescent:     "Alba"    type;    opal; 

cased.    Types  of  prismatic:   Class  A,  accurate  prisms ;  class 

B,     inaccurate     prisms.       Method     of     forming:      Blown; 

pressed. 

Metal  Reflectors 

Metal  reflectors,  or,  as  they  are  sometimes  designated 
from  their  principal  use,  "industrial  reflectors,"  are  usually 
made  of  steel  formed  into  shape  by  stamping  or  spinning, 
or  a  combination  of  the  two.  Stamping  requires  expensive 
dies  and  hence  is  commercially  practicable  only  where  a 
large  number  of  reflectors  can  be  stamped  at  one  time. 
With  deep  reflectors  several  sets  of  dies  may  be  required 
to  draw  them  into  shape. 

Porcelain  enameling  consists  of  applying  what  is  prac- 
tically opal  glass  to  the  surface.  .\  fusing  heat  is  required. 
In  the  better  types  two  or  three  coats  are  applied.  As  this 
is  a  rather  difficult  process,  requiring  considerable  care  to 
produce  an  even  finish  and  avoid  cracks,  there  is  a  wide 
variation  among  commercial  reflectors  of  different  makes. 
Good  heavy  enameling  appears  white  or  a  trifle  yellow.  A 
bluish  appearance  is  generally  due  to  the  base  metal  show- 
ing through  a  thin  coating  of  enamel,  and  it  usually  means 
a  slightly  less  efficient  reflector  on  this  account. 

Brittle  enamel  should  be  avoided,  as  well  as  too  light  a 
metal  stock,  or  else  the  finish  may  crack  oft'.  In  reflectors 
exposed  to  moisture,  vapor  or  fumes  it  is  especially  essen- 
tial that  all  cracks  in  the  enamel  (at  edges  or  joints)  be 
covered,  otherwise  corrosion  of  the  metal  is  liable  to  occur, 
followed  by  the  chipping  off  of  the  enamel. 

The  enamel  surface  acts  principally  by  diffuse  reflection, 
so  that  a  concentrated  distribution  cannot  be  secured  with- 
out excessive  loss  of  light,  although  a  certain  degree  of  con- 
centration can  be  secured  by  the  use  of  a  large  reflector. 

The  important  advantages  of  the  porcelain  enamel  are: 

(i)  It  does  not  readily  accumulate  dirt  and  dust,  on  ac- 
count of  the  smooth,  glazed  surface. 

(2)  It  is  easily  cleaned.  Soap  and  water,  or  even  a  wet 
cloth,  will  readily  restore  the  bright,  clean  surface,  even 
though  it  has  become  greasy  and  soiled  from  being  handled 
by  workmen. 

(3)  It  resists  acid  fumes  and  moisture.  Unless  the  fin- 
ish is  cracked,  ordinary  acid  fumes  will  not  have  any  de- 
teriorating effects.  It  can  be  exposed  to  the  weather  with- 
out injury. 

(4)  It  resists  heat.  It  is  not  blistered,  discolored  or  in 
any  way  affected  by  ordinary  heat  such  as  may  emanate 
from  the  lamn. 
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(5)  It  has  IK)  mlicrcnt  depreciation.  An  old  reflect(jr 
becomes  as  efficient  as  a  new  one  simply  by  cleaning. 

Paint  enamel  costs  considerably  less  than  the  porcelain 
and,  when  new,  is  about  as  effective.  However,  as  it 
accumulates  dust  more  readily,  is  not  so  easily  cleaned  and 
will  not  withstand  exposure  to  moisture,  this  finish  is  being 
used  less  and  less  for  industrial  lighting. 

Aluminum  Fiuisli. — The  aluminum  finish  is  painted  or 
sprayed  on  the  under  surface  of  the  reflector,  spinning  the 
reflector  meanwhile  to  distribute  the  paint  evenly.  The 
outer  surface  is  then  painted  with  soine  colored  paint. 

With  the  aluminium  interior  finish  it  is  possible  to  vary 
the  photometric  curve  through  a  wide  range.  If  the  finish 
is  not  good,  there  is  deterioration  through  the  wearing  of  the 
surface  in  cleaning  and  the  embedding  of  small  dust  par- 
ticles in  the  pores  of  the  metal.  In  one  make  now  on  the 
market  a  coat  of  lacquer  is  given  to  the  interior  after  apply- 
ing the  aluminum  finish.  This  coating  closes  the  pores  and 
gives  a  smooth,  hard  surface. 

Flat-Dome  Type  [Poreelain-Enamcl  Finish.) — These 
reflectors  give  a  so-called  distributive,  or  wide-angle,  type 
of  distribution  and  are  well  adapted  for  use  where  the 
spacing  is  comparatively  wide  and  where  general  or  local- 

TABLE    II ILLUMINATION    VALUES FLAT-DOME-TYPE    REFLEC- 
TOR,   PORCELAIN-ENAMEL  FINISH.      LAMPS   AS  PER   TABLE 
I.       TEST    OF    TEN    REFLECTORS    OF    SEVEN    DIF- 
FERENT  MAKES 


Mean  lower  hemispherical  cp. . .  . 

Mean  spherical  cp 

Decrease  in  mean  spherical  cp 
over  lamp  without  reflector, 
per  cent 

Lumens  in  0  —  60  deg.  zone 

Downward  lumens  (0  —  90  deg. 
zone) 

Total  lumens  (0  -  1 80  deg.  zone)  . 

Weight  in  ounces 

Diameter  in  inches 


479 

785 

820 
38i 
15J 


Bowl-Frosted 


98.6 
49.3 


619 
619 


ized  general  illumination  is  required.  The  maximum  candle- 
power  of  the  reflectors  tested  is  found  between  the  angles 
of  40  deg.  and  60  deg.  and  is  approximately  constant 
throughout  the  zone.  The  downward  candle-pow-er  is  in- 
creased by  using  a  larger-diameter  reflector.  Selection  is 
often  determined  by  a  compromise  between  the  cost  of  re- 
flector and  the  illuminating  efficiency.  The  lumens  in  the 
o  deg.  to  60  deg.  zone  are  increased  by  using  a  reflector  with 
the  edge  bent  downward,  approaching  the  bowl  shape. 

Flat-Dome  Type  (Aluminum  Finish). — These  reflectors, 
acting  by  spread  reflection,  can  be  made  to  give  a  number  of 
types  of  distribution,  but,  as  usually  made,  they  are  very 
shallow,  so  that  there  is  liability  of  producing  excessive 
glare,  particularly  where  the  units  are  hung  low. 

Radial  Fluted  Type  (Porcetain-Enamel  Finish). — These 
give  a  very  wide  angle  of  distribution  and  are  well  suited 
for  street  or  yard  lighting,  or  for  use  in  interiors  on  low 
suspension  and  very  wide  spacing  where  high  intrinsic 
brilliancy  is  not  objectionable.  The  maximum  candle- 
power  is  at  75  deg.,  and  a  little  light  is  allowed  to  escape 
above  the  horizontal  to  light  the  surrounding  buildings  at  a 
low  intensity — a  desirable  condition  in  street  illumination. 
.\s  with  the  flat-dome  type,  the  larger  the  reflector  the 
greater  the  mean  candle-power  below  the  horizontal,  for 
rays  in  a  greater  angle  are  intercepted. 

Bo7vl  Type  (Porcelain-Enamel  Finish.) — The  light  dis- 
tribution is  extensive  (its  maximum  being  at  45  deg.')   and 


serves  well  for  general  illumination,  with  reasonably  high 
hanging  and  moderate  spacing  or  localized  general  illumi- 
nation. Intensive  distribution  can  be  obtained  by  using  a 
relatively  large  reflector  with  a  given  lamp. 

The  bowl  type,  while  not  as  efficient  with  regard  to  total 
lumens  as  the  wider  reflectors,  has  the  great  advantage  that 
the  lamp  is  hidden,  thus  shielding  the  eyes  from  glare.    The 

TABLE      III ILLUMINATION       VALUES KADIAL-FLUTED-TYPI 

METAL    REFLECTOR,    PORCELAIN-ENAMEL    FINISH.       LAMPS 

AS  PER  TABLE  I.        TESTS  OF  TWO  REFLECTORS 

OF   TWO  DIFFERENT    MAKES 


an  lower  hemispherical  cp. 
an  spherical  cp .  .  .  , 


Decrease  in  spherical  cp  over  lamp  with- 
out reflector,  per  cent 

Lumens  in  0  —  60  deg.  zone 

Downward  lumens  (0  —  90  deg.  zone) .... 

Total  lumens  (0—180  deg.  zone) 

Weight  in  ounces 

Diameter  in  inches 


maximum  candle-power  varies  with  the  type  of  distribution. 
Bowl  Type  (Aluminum  Finish). — Acting  by  spread  re- 
flection, characteristic  extensive,  intensive  and  focusing  dis- 
tributions can  be  obtained,  depending  on  the  shape  and  posi- 
tion of  the  reflector.  With  extensive  or  intensive  distri- 
bution, this  class  is  applicable  for  localized  general  or 
general  illumination,  or.  with  the  more  concentrating  curves, 
it  is  applicable  for  local  lighting  and  has  the  advantage  of 
the  bowl  type.  The  maximum  candle-power  is  found  at 
angles  from  o  deg.  to  45  deg.,  depending  on  the  shape.  No 
one  curve  is  characteristic  of  the  group.  One  reflector  hav- 
ing a  maximum  efficiency  in  desired  angles  may  be  better 
adapted  for  the  case  in  hand,  although  another  may  have  a 
higher  over-all  efficiency. 

TABLE     IV — ILLUMINATION     VALUES — BOWL-TYPE     METAL     RE- 
FLECTOR,   PORCELAIN-ENAMEL    FINISH.      LAMPS    AS    PER 
TABLE  I.      TEST  OF  FOUR  REFLECTORS  OF  FOUR 
DIFFERENT    MAKES 


Mean  lower  hemispherical  cp . 
Mean  spherical  cp 


Decrease  in  spherical  cp  over 
lamp  without  reflector,  per 
cent 


Lumens  in  0  —  60  deg.  zone . 


Total  lumens  (0  —  1 80  deg    zone) 

Weight  in  ounces 

Diameter  in  inches 


Bowl-Frosted 


Avg.     Max 


95.4 
47.6 


101.5 
50.6 


638 
638 


Min.      Avg.   IMax. 


9J.3 
45.6 


574 
574 


80.5    I  81.8 
40.2   '■   41.0 


506 
506 


69.2 
39. Z 


Angle  Reflectors. — Bowl-shaped  industrial  steel  reflec- 
tors, aluminum  and  porcelain  finish,  are  available  with  the 
holder  or  socket  set  at  various  angles,  giving  asymmetrical 
light  distributions.  In  the  smaller  sizes  this  class  finds  ap- 
plication in  localized  machine  lighting,  art-gallery  lighting, 
stage  lighting,  etc.,  and  in  the  larger  sizes  it  is  suitable  for 
tennis   or   athletic   court   lighting,   as   well   as   foundry  am 


EMBER    6,    1913 


ELECTRICAL     WORLD 


t  lighting,  the  units  being  located  at  the  side  below  the 
le  tracks.  Owing  to  the  asymmetrical  distribution  the 
iormance  is  not  readily  expressed  in  tabulated  data. 

Glass  Reflectors 

here  are  two  general  methods  in  the  manufacture  of 
s  reflectors,  the  blown  and  the  pressed.  The  blown  re- 
tor   is  of   even   thickness   throughout,   as   the   glass   is 

LE     V — ILLUMINATION     VALUES BOWL-TYPE      METAL     RE- 
FLECTORS,   ALUMINUM    FINISH,    EXTENSIVE,    INTENSIVE 
AND    FOCUSING    DISTRIBUTIONS.       LAMPS    AS    PER 
TABLE   I.      TESTS  OF  FOUR  REFLECTORS  OF 
THREE  DIFFERENT   MAKES 


1  lower  hemispherical  cp . 
1  spherical  cp 


ase  in  mean  spherical  cp 
r  lamp  without  reflector, 
cent 


ens  in  0  —  60  deg.  zone . 


I  lumens  (0  —  1 80  deg. 

;ht  in  ounces 

leter  in  inches 


Opalescent  or  White-Glass  Reflectors 
If  their  interior  surface  is  polished  or  in  its  natural  state, 
there  is  considerable  direct  reflection  from  white-glass  re- 
flectors. If  the  interior  surface  is  depolished,  little  varia- 
tion is  produced  in  the  light-distribution  curve  by  changing 
the  shape  of  the  reflector.  The  light  reflected  comes  from 
three  sources:  (i)  the  glazed  interior  surface;  (2)  the 
opal  particles  in  the  body  of  the  glass;  (3)  the  outer  sur- 
face, after  passing  through  the  body  and  striking  at  less 
than  the  critical  angle. 

TAliLE      VII ILLUMINATION       VALUES FLARED-SHAPE       OPAL- 
ESCENT-GLASS     reflectors,      "alba"      TYPE      GLASS 
(pressed).       LAMPS    AS    PER    TABLE    I.       TEST    OF 
TEN  REFLECTORS  OF  TEN  DIFFERENT  MAKES 


Clear  Lamp 

Bowl- Frosted 





Clear  Lamp 

Boi; 

VL- Frosted 

Max. 

Min. 

1 

Avg. 

Avg. 

Max.      Min. 

1 

Avg. 

Max. 

Min. 

Avg. 

Max. 

Min. 

102 

7'5.8 

84.5 

97 

63.1 

90.6 

45.3 

51.3 

37.9 

41.8 

49.3 

31.6 

Mean  lower  hemispherical  cp .  .  .  . 

100 

109 

94.5 

93 

99.6 

87.8 

.Mean  spherical  cp 

72.8 

77.5 

68.1 

70.2 

73.3 

67.1 

43 

35 

52 

44 

34 

58 

Decrease   in   mean   spherical   cp 
over  bare  lamp,  percent 

8 

3 

14 

6.2 

2 

10 

490 

58S 

376 

460 

550 

328 

Lumens  flux  in  0  -  60  deg.  zone .  . 

363 

418 

331 

326 

366 

295 

570 

645 

475 

525 

610 

397 

Downward  lumens    (0—90    deg. 

5  70 

645 

475 

525          610 

397 

Total  lumens  (0-180  deg.  zone)  . 

915 

972 

856 

880 

918 

844 

Hi 

13 

11 

Weight  in  ounces 

47            54 

37 

8i 

9 

7 

Diameter  in  inches 

11            11 

11 

nly  distributed  over  the  surface  of  the  mold,  and  the 
;r  surface  has  the  same  convolutions  as  the  outer.  The 
;r  surface  of  the  pressed  reflector  is  smooth,  taking  the 
le  of  the  plunger,  while  the  exterior  follows  the  outline 
he  mold.  In  general,  the  blown  reflector  is  thinner  and 
ce  lighter  in  weight.  The  glass  in  the  blown  reflectors 
;t  be  quite  dense,  or  else  roughened  on  one  or  both  sur- 
;s,  in  order  to  produce  good  diffusion.  If  these  require- 
its  are  not  fulfilled,  the  ridges  and  hollows  are  light  and 
k,  owing  to  the  thinness  of  the  glass,  and  the  reflector 
5  not  present  an  attractive  appearance.  The  pressed 
ector,  with  its  greater  thickness,  can  use  a  lighter  den- 

LEVI ILLUMINATION  VALUES BOWL-SHAPE,  OPALESCENT- 
GLASS  REFLECTORS,   "aLBA"   TYPE   GLASS    ( PRESSED). 
LAMPS  AS  PER  TABLE  I.      TEST  OF  FIFTEEN  RE- 
FLECTORS OF  ELEVEN   DIFFERENT   MAKES 


The  opalescent  reflector  is  exploited  in  two  principal 
shapes,  bowls  and  flared.  The  bowl  is  made  in  numerous 
contours,  but  the  flared  reflectors  made  by  the  different 
manufacturers  approximate  very  closely  to  a  standard.  An 
intermediate  shape  is  listed  by  some  of  the  manufacturers, 
known  as  the  "semi-flared."  As  to  size,  the  various  com- 
panies follow  very  closely  in  one  another's  footsteps.  For 
example,  the  lOO-watt  bowl-shape,  opalescent  reflector  is 
almost  always  about  8  in.  in  maximum  diameter,  and  the 
flare-shape  for  the  same  size  lamp  is  11  in.  in  diameter. 

The  bowl  type  is  to  be  preferred  for  most  uses  in  that 
it  covers  a  larger  portion  of  the  lamp,  so  that  the  filament  is 

TABLE       VIII ILLUMINATION       VALUES BOWL-SHAPE,       OPAL- 

ESCENT-GLASS     REFLECTORS,     OPAL     GLASS      (PRESSED     AND 
blown).      lamps    AS    PER    TABLE    I.      TEST    OF    THIR- 
TEEN   REFLECTORS    OF   TEN    DIFFERENT    MAKES 


Clear  Lamp 


1  lower  hemispherical  cp .  .  ,  . 

1  spherical  cp 

ease   in   mean   spherical   cp 
er  bare  lamp,  per  cent 

ens  flux  in  0  -  60  deR.  zone .  . 

nward   lumens    (0  —  90  deg. 
ne)   

I  lumens  (0-180  deg.  zone) . 

[ht  in  ounces 

leter  in  inches 


Avg. 

Max. 

86.2 

95.5 

72 

74.8 

9.3 

6 

358 

416 

543 

600 

906 

940 

38. S 

49 

8i 

H 

75.8 
65.1 


477 
815 


Bowl-Frosted 


10.5 
315 

480 
842 


85.6 
70.0 


538 
876 


67.8 
61.7 


246 
426 


Mean  lower  hemispherical  cp 

Mean  spherical  cp 

Decrease   in   mean   spherical   cp 
over  bare  lamp,  per  cent 

Lumens  0  —  60  deg.  zone 

Downward  lumens    (0  —  90    deg, 
zone)    

Total  lumens  (0-180  deg.  zone) . 

Weight  in  ounces 

Diameter  in  inches 


Clear  Lamp 

Bowl-Fros 

Avg. 

Max. 

Min. 

Avg. 

Max. 

95.8 

114 

82 

84.5 

107 

65.3 

73 

55 

59.5 

64.5 

18.7 

9 

31 

21.2 

15 

430 

535 

372 

377 

493 

600 

720 

513 

478 

673 

806 

907 

681 

748 

800 

21J 

33 

13 

7.8 

8 

63 

71  .6 
54.3 


glass  yet  have  good  diffusion  and  be  evenly  lighted  not  visible  at  quite  so  flat  an  angle  as  with  the  flared  type. 

Iiout  a  roughed  surface.  This  class  of  reflector  is  not  so  efficient  as  a  mirror  or 

m  excellent  description  of  the  methods  of  manufacture  other  opaque  reflector.     They  are  suitable  for  use  in  places 

?lass  reflectors  was  given  in  a  paper  by  Mr.  E.  H.  Bos-  where  decoration  and  some  upward  light  are  of  more  im- 

:,  entitled  "The  Manufacture  of  Glass  for  Illuminating  portance.     Practically  none  of  these  reflectors  has  a  smooth 

•poses,"  published  in  the  Transactions  of  the  Illuminat-  exterior  surface,   all   being  broken   by   a  number   of   small 

[■-ngmeers'  Society,  191 1.  prisms    or    convolutions    which    are    for    purely    decorative 
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[jurposes  and  have  nothing  to  do  with  the  ilhnninatiiif;  effi- 
ciency. With  ahnost  all  of  the  opalescent  reflectors  ([uite 
a  percentage  of  the  total  light  flux  is  in  the  upper  hemi- 
sphere and  serves  to  illuminate  the  side  walls  ami  ceiling. 

".\i.i).\"  Type  Glass 

The  distinction  between  the  so-called  "Alba"  type  glass 
and  other  opal  glass  is  that  the  latter  appears  homogeneous, 

TABLE       I.\ ILLUMINATION       VALUES FLARED-SH  APE.       OPAI.- 

ESCENT-GLASS     REFLECTORS,     OPAL     GLASS     (PRESSED     AND 

IILOWN).       lamps    as    PER    TABLE    I.       TEST    OF    NINE 

REFLECTORS    OF    EIGHT    DIFFERENT    MAKES 


The  pressed  reflectors  are  invariably  thicker  than  the 
blown  reflectors.  With  the  denser  opals  diffusion  is  good 
and  the  absorption  is  quite  high.  The  reflective  power  is 
good.  .Most  of  the  specimens  examined  absorbed  light 
selectively  from  the  blue  end  of  the  spectrum;  that  is,  the 
transmitted  light  appears  more  yellow  or  red  than  that 
from  the  source.  On  some  of  the  reflectors  the  interior  sur- 
face was  roughed  to  aid  diffusion.     In  many  of  the  light- 

TABLE       .\I ILLU.MINATION       VALUES FLARED-SHAPE,       OPAL- 

ESCENT-GLASS  REFLECTORS,  CASED  GLASS    (BLOWN).    LAMPS 

AS   PER   TABLE   I.      TEST  OF  TWO   REFLECTORS 

OF  TWO   MAKES 


.Mean  lower  hemispherical  cp . 
Mean  spherical  cp 


Clear  Lamp 


Bowl-Frosted 


Clear  Lamp 


Bowl-Prostp 


Max.      Min.      Avg. 


Lumens  0  —  60  deg.  zone 428 

Downwanl    lumens    (0  —  90   deg. 


Total  lumens  (0-180  de«.  zone)  . 
Weight  in  ounces. 
Diameter  in  in-hes 


696 
872 

,!01 

11 


836 
919 


101  j     100 

64.1  I    63.3 

19  I     15.6 

387  392 


630 
805 


629 
795 


119..i 
67.6 


750 
850 


S68 
773 


while  the  former  appears  to  have  innumerable  opaque, 
white  particles  suspended  in  clear  glass.  This  glass  is  em- 
ployed in  several  makes  of  jiressed  reflectors.  The  glass  in 
these  reflectors  is  usually  quite  thick  and  hence  the  weight 
is  fairly  high.  The  light  diffusion  is  good,  varying  as  it 
does  almost  directly  as  the  thickness  of  the  glass.  Absorp- 
tion is  moderate,  as  is  also  the  reflective  power.  There  is 
no  selective  absorption  ;  that  is,  the  color  of  the  light  trans- 
mitted through  the  glass  is  the  same  as  that  from  the  light 
source.  Xone  of  the  specimens  tested  had  rough  surfaces, 
and  hence  they  were  easy  to  clean. 

The  distribution  of  light  with  the  bowl  shape  is,  in  gen- 
eral, a  mean  between  that  of  the  extensive  and  the  inten- 
sive, the  bowl  frosting  on  the  lamp  tending  to  concentrate 

TABLE         X ILLUMINATION         V.\LUES BOWI.-SHAPE,         OPAL- 
ESCENT-GLASS       REFLECTORS,        CASED        GLASS         ( BLOWN). 
LAMPS  AS  PER  TABLE  I.    .  TEST  OF  THREE  RE- 
FLECTORS OF  THREE  MAKES 


Clbar  Lamp 

Bo\ 

•l-Frostbd 

Avg. 

Max 

Min. 

Avg. 

Max. 

Mm. 

.Mean  lower  hemispherical  cp 

88.  t 

96 

83 

78.3 

85.6 

72.8 

.Mean  spherical  cp 

69 

73.3 

61 

'63.8 

68.2 

56.4 

Decrease  in  mean  spherical  cp 
over  bare  lamp,  per  cent 

23 

14.7 

9 

25 

Lumens  in  0  —  60  deg.  zone 

i.iA 

338 

417 

283 

Downward   lumens   (0-90  .leg. 

558 

603 

521 

490 

537 

450 

Tot.ll  lumens  (0-189  dec  zone) . 

864 

923 

766 

795 

841 

708 

Weight  in  ounces 

21 

23 

18 

Diameter  in  incheii 

8 

8 

8 

the  flux.    The  flared  type  gives  a  light  distribution  which  is 
widely  extensive. 

Opal  Glass  of  \'arying  Densities 
This  glass  is  employed  in  both  blown  and  pressed  com- 
mercial reflectors.     In  opal  glass  the  white  particles  are  so 
small  as  to  be  invisible  to  the  naked  eye.  and  hence  it  has 
the  appearance  of  uniform  whiteness. 


Mean  lower  hemispherical  cp . 
Mean  spherical  cp 


ise    in    m-^an    spherical   cp 
r  bare  lamp,  per  cent .  .  . 


Lumens  flux  0  —  60  deg.  zone '    415 

655 
910 
39.5 


Total  lumens  (0-180  deg.  zone) 

Weight  in  ounces 

Diameter  in  inches 


11 


116 
72.3 


723 
910 


Min.   '  Avg.   I  Max. 


93.7  ]  93.0 
72.3    I  67.0 


587 
910 


104.  S 

67.5 


81. S 
66.5 


653        51] 
847        83! 


density  opals  the  dififusion  is  poor.  The  downward  candle- 
power  and  the  value  of  the  o  —  6o  deg.  lumens  are  usually 
greater  than  with  the  ".Xlba"  type  glass.  The  bowl  shape 
gives  an  extensive  curve,  while  the  flared  type  distributes 
the  light  over  a  wide  angle. 

Cased,  Plated.  Flashed  ok  "'.Alabaster'  Glasses 
In  making  this  type  of  glass,  which  is  commercially  era- 
ployed  in  a  number  of  blown  reflectors,  the  workman  gath- 
ers upon  his  pipe  first  a  small  quantity  of  white  or  colored 
glass  and  afterward  the  needed  quantity  of  crystal.  When 
the  article  is  blown  there  is  very  evenly  applied  on  the  in- 
side a  flash  or  film  of  the  white  glass.  The  glass  is  thin 
and  the  weight  low;  the  diffusion  is  excellent;  the  reflective 

table   XII — ili-LMInation    values — bowl-shape,   cryst.m, 
prismatic-gi.ass     reflectors,     accurate     prisms 

(pressed).       lamps    as    per    table    I.       TEST    OF 

four    reflectors    of    various    distribu- 
tions; ONE  MAKE 


Clear  Lamp 


Mean  lower  hemispherical  cp. . . .  114 

Mean  spherical  cp 72  .3 

Decrease   in  mean  spherical   cp 

overbare  lamp,  percent.  *... .  9 

Lumens  0-60  deg.  zone 540 

Downward   lumens    (0  —  90   deg. 

zone) 7 1  7 

Total  lumens  (0  —  1 80  deg.  zone) .  908 

Weight  in  ounces 27 

Diameter  in  inches 91 


117 
73.6 


926 

29    I 


Bowl-Frosted 


698 
888 


104 

67.8 

9.5 
485 

651 

855 


108 
70.2 

12 
529       4JJ 

678    I    622 


power  is  between  that  of  the  "Alba"  and  the  opal;  the 
absorption  is  moderate  and  not  selective.  The  light  distri- 
bution characteristics  are  very  similar  to  that  of  the  opal- 
glass  reflectors. 

Prismatic  Reflectors 
The  prismatic  glass  reflector,  while  treated  last  in  thi.' 
article,   really  antedatiS  all  the  other  forms  of  reflectors 
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lescribed,  and  there  are  probably  more  of  this  type  of  re- 
lector  in  use  to-day  than  of  any  of  the  other  classes. 

Prof.  Andre  Blondel,  of  Paris,  was  the  first  to  apply  the 
irinciple  of  changing  the  angle  of  light  and  at  the  same 
ime  obtaining  diffusion  by  means  of  prisms.  To  obtain  the 
lest  results  each  prism  must  be  calculated  with  reference 
o  the  light  source  in  its  correct  position.  This  makes  de- 
irable  the  use  of  the  holder  which  the  manufacturers 
ecommend  with  a  certain  lamp  and  reflector  combination. 
Muce  the  prismatic  reflectors  act  by  direct  reflection,  any 
lesired  distribution  is  obtainable.  One  manufacturing  com- 
lany  in  America,  which  controls  the  fundamental  patents, 
las  on  the  market  a  large  variety  of  types.  A  standard 
ine,  giving  the  distributions  mentioned  above,  is  available 
n  all  sizes  of  the  tungsten-filament  lamp.  Other  lines 
lave  been  developed  of  a  more  decorative  nature  for  use  in 
esidences,  stores,  etc.  As  stated,  the  light  distributions 
■ary  widely,  and  these  reflectors  are  applicable  for  general 
llumination  with  almost  any  height  and  spacing,  or  for 
Gcalized  lighting.  For  any  given  height  and  spacing  the 
>roper  reflector  should  be  chosen,  and  the  manufacturer's 
Tigineers  have  prepared  tables  and  charts  showing  the 
iroper  combinations. 

Other  companies  market  prismatic  reflectors  which  may 
lave  been  correctly  calculated  when  originally  designed  but 
ipparently  have  not  been  redesigned  to  accommodate  cor- 
ectlv  the  newer  forms  of  tungsten-filament  lamps.  As 
hese  reflectors  act  by  direct  reflection,  the  light  distribu- 
ions  vary  widely. 

ABLE    XHI ILLUMINATION    V.\LUES BOWL-SHAPE,    CRYSTAL. 

PRISMATIC-GLASS      REFLECTOR,      INACCURATE      PRISMS 

(pressed).        LAMPS    AS     PER     T.\BLE     I.       TEST    OF 

TWELVE  REFLECTORS   OF    SEVEN    MAKES 


lean  lower  hemispherical  cp  - 
f  can  spherical  cp 


Bowl-Frosted 


umens  in  0  —  60  deg. 


"otal  lumens  (0—180  deg.  zone) . 

Veight  in  ounces 

>iameter  in  inches 


590 
760 


85.2 
64.8 


94.5 
66.8 


594 
840 


72  5 
57.1 


276 
458 


In  conclusion,  we  may  briefly  sum  up  the  points  to  be 
:onsidered  in  the  choice  of  a  reflector,  mentioning  the  fac- 
ors  which  must  receive  consideration.  The  various  items 
lere  noted  are  arranged,  as  far  as  possible,  in  the  order  of 
;heir  imjjortance  with  reference  to  the  two  principal  uses. 

Industrial 

(a)  Protection  of  the  eyes  of  the  workmen. 

(b)  Efficiency. — As  a  rough  measure  of  the  relative  effi- 
riencies  of  the  various  reflectors,  the  following  empirical 
romparison  has  often  proved  of  value:  Assume  all  the 
lumens  in  the  o — 60  deg.  zone  and  one-half  the  remaining 
iumens  as  useful. 

(c)  Distribution. — The  reflector  chosen  should  produce 
the  desired  intensity  at  a  given  spot  with  a  certain  hang- 
ng  height. 

(d)  Strength  and  durability. — This  naturally  includes 
sase  of  cleaning  and  resistance  to  blows. 

(e)  Holding  device. — This  must  be  such  that  the  reflec- 
tor cannot  be  jarred  loose. 

(f)  Protection  of  bare-metal  parts. — For  out-of-door  use 
this  is  very  important. 


(g)   Appearance  and  general  workmanship. 

(h)   Cost. 

Decorative  and  Semi-Decorative 

(a)  Prevention  of  the  lamp  filament  from  being  in  the 
line  of  vision. 

(bj  Appearance. — The  units,  both  cold  and  lighted, 
should  blend  with  the  general  artistic  scheme  and  har- 
monize with  the  fi.xtures. 

(c)  Diffusion. — Lack  of  this  quality  usually  results  in  a 
glaring  condition  and  also  an  unattractive  appearance. 

(d)  Efficiency. 

(e)  Distribution. 

(f)  Ease  of  cleaning. 

(g)  Weight. 
(h)   Co.st. 


Turning  Gas-Lamp  Posts  Into  Tungsten  Standards 

.\t  Xew  Orleans  good  use  has  been  made  of  a  number 
of  discarded  gas-lamp  posts  by  converting  them  into  mod- 
ern attractive  tungsten  lighting  standards  carrying  one,  two 
or  four  lamps,  as  desired.  The  old  gas  fixtures  ended  in  a 
hollow-cone  frustum  carrrying  the  former  lantern.  At 
small  cost  a  casting  was  designed  to  fit  over  this  conical 
member,  supporting  in  a  groove  on  its  upper  edge  the  tung- 


KECONSTRUCTED  G.^S-LAMP   post   in    new   ORLEANS    PARK 

sten  opal  ball.  Another  casting  with  a  similar  base  forms 
the  central  member  of  the  double-armed  fixture  shown  in 
the  accompanying  illustration.  This  may  also  be  adapted 
to  support  four  arms.  After  the  first  outlay  for  the  pat- 
terns was  met  the  cost  of  the  pieces  was  but  a  few  cents  per 
pound.  The  two-lamp  post  shown  above  was  converted  by 
the  New  Orleans  Railway  &  Light  Company. 
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Syndicate  Interests  in  Central  Stations 

statistical  analysis  of  number  of  plants  operated 
by  holding  companies  or  other  controlling  interests, 
and    by    independent    owners    and    municipalities 


rj^ 


AIU.KS    herewith   give   the    results   of   an    investiga- 
I       tiiin    recently   made   primarily   to   show   the   number 
of    electrical    plants    owned    or    controlled    by    syn- 
dicate interests  and  the  number  owned  independently.     In 
connection  with  the  same  study  the  number  of  municipally 
owned  plants  was  tabulated.     The  statistics  were  confined 


-INDEPENDENT   TOWNS    liETWEEN 
POPULATION 


[000  .\ND  ;ooo 


Number 

Population 

Average 

218 
357 
585 
461 
.!21 

473,129 
799.491 
1,187,321 
979,214 
660,686 

Western  States 

2089 

T..M1                                       

1942 

4,099,841 

2111 

to  towns  and  cities  of  looo  population  or  over.  They  are 
divided  so  as  to  show  the  results  separately  in  communities 
of  1000  to  5000  population,  5000  to  10,000  population,  10,000 
to  50,000  population,  50,000  to  100,000  population,  and  over 
100.000  population     The  results  are  shown  by  states. 

The  totals  for  the  entire  country,  eliminating,  of  course, 
the  communities  under  1000  population,  show  that,  out  of 
4774  plants,  29  per  cent  have  syndicate  affiliations,  48  per 
cent  are  independent  and  23  per  cent  are  municipal. 

The  data  from  which  the  figures  were  comi)ilcd  were 
taken  from  the  McGraw  Electrical  Directory,  Poor's 
Manual  of  Industrials  and  Moody's  Manual.  The  proper- 
ties listed  as  controlled  by  .syndicate  interests  are  those  in 
which  there  is  a  well-defined  or  widely  known  affiliation 
with  an  interest,  usually  large,  that  controls  other  similar 
properties.  This  affiliation  of  course  has  difTerent  forms. 
The  connection  may  be  through  a  holding  company,  an 
influential  individual  director,  a  common  president  or  lead- 
ing executive,  or  an  engineering  firm  that  is  recognized 
as  a  dominant  factor.     The  svndicate  interests  total  no. 


largest  in  the  New  England  States;  the  Western  Slates 
are  third,  the  Middle  Stales  fourth  and  the  Southern  States 
fifth.  The  proportion  of  independent  plants,  according  to 
the  compilation,  is  largest  in  the  Southern  Stales,  with  the 
other  groups  of  states  following  in  the  order  named:  .New 
England,  Western,  Eastern  and  Middle.  The  percentage 
of  municipal  plants  is  largest  in  the  Middle  Stales,  with 
the    Southern    States   ne.xl   and   the    Western    Slates   third. 

Table  III  shows  the  detail  figures  of  the  distribution  be- 
tween syndicate,  independent  and  municipal  plants.  It 
indicates  that  the  proportion  of  syndicate  plants  becomes 
larger  as  the  size  of  the  communities  increases.  Thus  the 
proportion  of  syndicate  plants  advances  from  20  per  cent 
of  the  total  number  of  plants  for  the  smallest  towns  in  the 
compilation  to  44  per  cent  in  the  next  group,  that  based 
on  the  returns  from  communities  of  5000  to  10,000  popula- 
tion. In  the  group  of  cities  from  10,000  to  50,000  popula- 
tion, 63  per  cent  of  the  plants,  according  to  the  statistics, 
are  in  the  hands  of  syndicates,  while  in  the  next  larger 
group,  based  on  the  returns  from  cities  of  50,000  to  100,000 
population,  the  proportion  is  84  per  cent.  In  the  cities  of 
the  largest  size  the  proportion  is  87  per  cent. 

Conversely,  the  proportion  of  independent  plants  de- 
creases as  the  size  of  the  community  increases.  Where 
the  proportion  of  independent  plants  was  55  per  cent  of 
the  total  in  the  towns  of  1000  to  5000  population,  it  de- 
creased to  35  per  cent  in  the  towns  of  the  next  larger 
group  with  between  5000  and  10,000  population.  In  the 
group  of  cities  of  10,000  to  50.000  population  the  propor- 
tion was  26  per  cent.  In  the  group  of  cities  of  50,000  to 
100.000  population  the  proportion  v\-as  10  per  cent  and  it 
was  the  same  in  cities  of  the  largest  size. 

The  proportion  of  municipal  plants  decreases  as  the  size 
of  the  community  increases.  Where  it  was  25  per  cent  of 
the  total  for  the  towns  of  1000  to  5000  population  it  was 
21  per  cent  in  the  ne.xt  larger  group.  The  proportion  was 
II  per  cent  in  the  cities  of  10,000  to  50,000  population,  6 
per  cent  in  the  next  larger  group  and  3  per  cent  in  the 
group  of  the  largest  cities. 

The  figures  should  not  be  taken  as  an  indication  that  the 
service  in  the  towns  and  cities  listed  is  furnished  exclu- 


TABLE   II— 

-CENTRAL   STATIONS    BV 

GROUPS  OF  STATES 

Syndicate  Control 

Indbpbsdbnt 

Municipal 

Total 

Number  of 
Syndicates 

Central 
Stations 

Per  Cent 

• 

Number           Per  Cent 

Number 

Per  Cent 

6 
5 
9 
13 
IS 

224 
385 
363 
170 
252 

40 
43 
22 
17 
35 

283                     50 
433                        47 
717                        45 
534                      55 
354                        49 

55 
91 
524 
273 
116 

.0 

;: 

28 
16 

,6, 

909 

.Middle  States 

1604 

977 

722 

Total 

48 

1394 

29 

2321                      48 

10  =  9 

23 

4774 

Table  I  is  reproduced  to  show  the  average  population 
of  the  towns  listed  between  1000  and  5000  population, 
which  is  found  to  be  21 11. 

Table  II  shows  the  figures  briefly,  divided  into  groups  of 
states.  This  table  indicates  that  the  largest  proportion  of 
syndicate  plants   is   in   the   Eastern    States   w-ith   the   next 


sively  either  by  a  syndicate,  an  independent  or  a  municipal 
plant.  In  other  words,  a  given  town  or  city  may  have  a 
syndicate  plant,  one  or  more  independent  plants  and  a 
municipal  plant.  In  such  a  case,  the  total  number  of  the 
plants  furnishing  electrical  service  would  be  listed  under 
the  respective  headings'in  the  table. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


The  ElectricjFan  in  the  Perfume  Salesroom 

It  was  a  wise  confectioner  who  put  an  electric  fan  in  his 
.salesroom  doorway  to  project  the  appetizing  odors  of  his 
shop  into  the  street  where  they  greeted  the  olfactories  of  the 
passing  crowd. 

Similar  beneficent  use  of  a  fan  is  being  made  by  a  famous 
perfumery  merchant  in  the  French  (|uarter  of  New  Orleans, 
La.  M.  D.  R.  Constant  Fichet,  whose  shop  on  Hourbon 
Street  has  for  years  been  furnishing  special  scents  to  the 
aristocracy  of  the  South,  has  an  electric  fan  mounted  on 
his  counter  just  inside  the  door.  Behind  the  fan  is  a  per- 
fume atomizer,  and  when  the  fugitive  fragrance  of  the  lit- 
tle storeroom  is  depleted  by  the  strong  outward  draft  into 
the  street  the  Gallic  attendant  presses  the  atomizer  bulb, 
once  more  sending  sweet  scents  of  .Arcadie  into  the  quaint 
old-world  thoroughfare  outside. 


Remedy  for  Electric- Vehicle  Trouble 

The  electric  trucks  employed  in  delivering  keg  beer  for  a 
brewery  in  a  northern  Indiana  town  caused  much  complaint 
and  were  said  to  be  depreciating  at  a  rate  which  rendered 
it  almost  imperative  for  the  brewery  to  return  to  the  use 
of  horse-drawn  trucks.  The  manufacturers  and  central- 
station  representatives  were  consulted,  and  the  central-sta- 
tion man.  who  was  a  shrewd  judge  of  human  nature,  sug- 
gested that  a  "speedograph"  be  put  on  one  vehicle  that  a 
graphic  record  might  be  made  showing  what  the  truck  did 
each  day. 

The  instrument  was  installed  without  the  knowledge  of 
the  driver,  and  on  his  return  from  the  day's  trip  the  speedo- 
graph record  was  compared  with  the  driver's  own  verbal 
account  of  length  of  stops,  speed  between  stops,  etc.  The 
disagreement  between  the  vcrl)al  account  and  the  speedo- 
graph record  of  the  trip  was  surprising  and  exceedingly 
enlightening.  It  was  found  that  the  truck  driver  had  been 
loafing  and  consuming  the  brewery's  product  for  approxi- 
mately thirty  minutes  at  each  .stop  and  had  been  exceeding 
the  speed  limit  and  pushing  the  truck  to  its  utmost  capacity 
between  stops,  with  absolutely  no  regard  to  road  conditions 
or  other  factors  which  should  influence  a  driver's  judgment. 

Since  the  dismissal  of  the  driver  who  presented  the  false 
oral  report  it  is  now  stated  that  the  trucks  arc  giving  excel- 
lent service  and  a  wonderful  drop  in  vehicle  maintenance 
charge  has  been  discovered. 


.Mr.  llillman's  paper,  there  is  given  a  comparison  of  the 
costs  of  operating  a  2-ton  electric  truck,  a  2-ton  gasoline 
truck  and  a  two-horse  wagon  with  one  extra  horse.  The 
conditions  assumed  represent  furniture-delivery  service,  the 
average  load  being  about  4000  lb.  with  average  trips  of  12 
miles  each,  the  calls  averaging  about  one  to  the  mile.     For 

RELATIVE  COST  OF  OPERATION,  ELECTRIC  COMMERCIAL  VEHKl  t 


Two-Hoisc 
Wagon;  One 
•Extra  Horse 


Average  running  speed,  miles  per 

houi 

Hours  per  trip,  standing 

Hours  per  trip,  moving 

Hours  per  trip,  total 

Average   numlaer   trips   per    nine- 

hcur  day 

Miles  per  day 

Calls  per  day 

Days  used  per  year - 

Vehicle-miles  per  year 

Calls  per  year ' 

Expense,  annual: 

Tires  or  shoeing,  etc 

Repairs 

Battery 

Veterinary 

Lubricants 

Electricity,  at  3  cents  per  kw-hr. 
Gasoline,  at  16  cents  per  gal. . 

Feed 

Garage  or  stable 

Driver  and  helper ' 

Depreciation 

Interest ! 

Insurance 


285 
9100 
'JlOO 


S22.> 
260 
270 


220 
1140 
240 


270 
9000 
9000 


220 
I2l.'i 
500 


285 
7150 
7150 


570 
220 
1140 
210 


Total  annual  expense $2794 


Cost  per  day. 
Cost  per  call . 
Cost  per  mile. 


12.50 
0.38 
0..?8 


$2457 

8.'( 

0    .! 


si  MMARY 

(V.\LUES  IN  CBNTS  PRR  MILE) 

Electric 

Gasoline 

Horsr 

Electri 

2ity.  gasolir 

e  or  feed 

2.2 

.12 

8.0 

Maintenance 

Storage,  driver  and  helper 

Overhead  charges 

Total 30.7 


8.5 

9  ; 

.».; 

14.9 

15.9 

19.1 

5.1 

8.6 

4.0 

loading,  0.7  hour  per  trip  is  allowed,  with  si.x-niinute  stops 
per  call  and  a  nine-hour  working  day.  The  data  are  taken 
from  researches  conducted  by  the  Massachusetts  Institute 
of  Technology. 


A  Commercial-Truck  Cost  Comparison 

The  average  city  should  support  one  electric  commercial 
truck  for  every  1000  of  its  population,  declared  Mr.  H.  \V. 
Ilillman,  of  the  General  \'chicle  Company.  Long  Island 
City,  N.  Y.,  in  a  paper  presented  by  him  before  the  Macon 
(Ga.)  convention  of  the  Southeastern  Section,  N.  E.  L.  A. 
The  exact  figure  will  vary  somewhat  with  the  policy  of  the 
local  central  station,  but  the  methods  which  have  been 
used  successfully  in  such  cities  as  Hartford,  Conn..  Van- 
couver, B.  C,  Baltimore,  Md.,  and  other  places  cited  by  the 
author  tend  to  show  that  the  saturation  \m\nt  will  be  reached 
somewhere  in  the  vicinity  of  one  truck  per  1000  inhabitants. 
In   the   .Tccompanying  table,   presented   as   a   supplement   to 


Ice-Making  an  Ideal  Adjunct 

"Properly  operated  I  believe  that  ice-making  is  an  ideal 
adjunct  to  a  small  electric-light  plant,"  comments  an  Ohio 
central-station  man  who  has  served  as  superintendent  for 
a  combination  ice-electric  station  in  a  town  of  4000  popu- 
lation. "My  advice  to  a  small  company  contemplating  in- 
stalling ice  machinery  would  be  to  get  an  experienced  and 
successful  ice-making  expert  to  go  over  the  local  condi- 
tions and  get  up  plans  and  specifications.  In  building  a 
new  plant  as  an  adjunct  to  an  existing  electric  station  with 
condensing  prime-movers  I  would  recommend  installing 
a  motor-driven  compressor,  employing  also  a  raw-water 
system  to  avoid  the  bother  of  distilling,  skimming,  reboil- 
ing.  filtering,  etc." 
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Prize  Winner  in  Chicago  Washing-Machine  Contest 

In  all  some  500  persons  contributed  replies  to  the  wash- 
ing-machine contest  recently  conducted  by  the  Electric 
Shop,  Chicago,  the  plan  of  which,  as  mentioned  in  these 
columns,  was  to  offer  a  Federal  electric  w-asher  worth  $85 
to  the  person  estimating  nearest  the  amount  of  saving  pos- 
sible in  one  year  by  the  use  of  such  an  outfit. 

The  campaign  was  started  by  a  number  of  newspaper 
advertisements  which  illustrated  the  machine  and  gave  full 
details  of  the  contest  including  blanks  to  be  filled  out  by 
the  contestants.  Each  contestant  was  then  to  write  a 
twenty-five  word  article  on  the  advantages  of  using  an 
electric  washing  machine  in  the  home.  Circulars  giving 
these  details  were  handed  to  customers  at  the  Electric  Shop 
and  were  inclosed  with  bills. 

Replies  began  to  come  in  almost  immediately,  and  while 
some  estimates  were  entirely  beyond  reason,  the  majority 
showed  that  the  matter  had  been  carefully  considered  and 
the  saving  figured  out  upon  a  logical  basis. 

Twenty-three  judges  w-ere  selected  from  representative 
Chicago  business  men  to  pass  on  the  contest.  They  awarded 
the  prize  to  Mr.  O.  P.  Tidd,  whose  estimate  of  savings  is 
printed  herewith.  For  comparison  the  column  at  the  right 
gives  the  figures  prepared  by  the  judges. 

At  the  close  of  the  contest  letters  were  sent  to  all  taking 
part,  announcing  the  result,  thanking  each  contestant  for 
his  interest,  and  stating  that  a  representative  of  the  Electric 
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WINDOW   DISPLAY   ANNOUNCING   CONTEST 

Shop  would   call   to  thank   him   personally   for  the  trouble 
taken.    The  salesman  then  followed  these  letters. 

As   all   of   the   contestants   were   obviously    already   con- 

ESTIMATED  SAVING  BY  USE  OF  WASHING  MACHINE 


1        Prize- 
Winnmg 
Estimate 

Judp 
Estin 

S78 
18 
22 
6 

4 

13 
I 
2 
2 

6 

20 
4 
2 
1 

ate 

Wages  to  servants  and  washwomen 

Food  and  carfare  to  servants  and  washwomen .... 

Labor 

Fuel 

$63 
8 
22 
6 
4 

13 
0 
1 
2 
.     6 

37 
10 

2 
1 
4 

00 
40 
00 
30 
SO 

SO 
60 
30 
70 
00 

80 

SO 
75 
00 
20 

00 
20 
00 

Soap 

Wear  and  tear  on  clothing  and  n-aterials  washed .  . 

50 
67 

Laundry  damage,  such  as  marks  of 

'ron  rust,  etc. . . . 

50 

75 

Cleaners'  bills 

Time 

00 

Space  

Damage  from  quantities  nf  steam 

Long  boiling 

Health...    

n  the  room 

75 
00 

SI  84 

5S 

$183 

87 

vinced  of  the  saving  to  be  effected  by  an  electric  washer, 
it  was  not  difficult  to  secure  orders  from  those  who  were  not 
already  using  the  machines.  The  estimates  and  savings  and 
the  articles  submitted  afford  very  good  matter  for  future 
advertisements,  and  altogether  the  campaign  proved  far 
more  successful  than  had  been  expected  even  by  its  enter- 
prising projectors. 


Advertising  Electric  Service  in  New  York 

A  large  flashing  roof  sign  50  ft.  square  has  just  been 
erected  by  the  O.  J.  Gude  Company  for  the  New  York  Edi- 
son Company  on  the  roof  of  the  Columbia  Theater  building, 
at  Forty-seventh  Street  and  Seventh  Avenue.  The  sign  is 
placed  diagonally  across  the  top  of  the  building,  and  from 
its  commanding  position  can  be  seen  in  all  parts  of  Long 


ROOF  SIGN    FOR    NEW    YORK   EDISON    COMPANY 

Acre  and  Times  Squares.  There  are  2800  lo-watt  tungsten 
lamps  used  in  the  sign,  which  is  lighted  from  appro.ximately 
one-half  hour  after  sunset  to  one-half  hour  after  midnight 
each  night.  The  sign  combines  the  company's  name  and  its 
trademark,  the  Edison  man.  First  the  Edison  man  is  flashed 
and  then  the  company's  name.  The  effect  is  brilliant,  and 
the  sign  as  a  whole  is  one  of  the  most  conspicuous  and 
pleasing  of  the  many  marvelous  exhibitions -of  the  kind  in 
that  vicinity.  The  illustration  shown  herewith  gives  some 
little  idea  of  its  appearance. 


Shutting  Down  a  1425-kw  Isolated  Plant  at  Macon,Ga. 

The  comparatively  new  1425-kw  steam-turbine  isolated 
plant  at  the  Central  Railroad  of  Georgia  shops,  Macon,  Ga., 
has  now  been  shut  down,  and  energy  to  operate  the  3S00 
hp   in   motors   in  the   great   shops  is  being   furnished   from 


I — 1425-KW   I^■ 


,.\IEIl    i'l,.\NT    AT    .MACON    SHOPS 


the   central-station   lines  of  the    Central    Georgia    Power 
Company,  of  Macon,  Ga. 

As  shown  in  the  accompanying  illustration,  the  isolated- 
plant  equipment  consisted  of  three  440-volt,  6o-cycle,  three- 
phase   Westinghouse   turbo-alternator  sets,   of   ratings   re- 
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spectively  300  kw,  500  kw  and  625  kw.  There  are  also  a 
200-kw  motor-generator  set  and  a  300-kw  rotary  converter, 
used  to  sui)ply  direct  current  for  the  operation  of  a  number 
of  variable-speed  motors  in  the  machine  shops.  Direct 
current  is  distributed  throughout  the  plant  at  250  volts, 
while  the  standard  distribution  pressure  for  the  alternating- 
current  lines  is  440  volts.  The  total  lighting  and  motor 
connected  load  aggregates  3500  hp,  but  the  load-factor 
observed  under  ordinary  operating  conditions  is  about  25 
|)cr  cent. 

The  railroad  company  purchases  its  central-station  en- 
ergy at  its  premises  at  6600  volts  and  provides  its  own 
transforming  equipment  for  connection  to  the  isolated-plant 
bus  from  which  the  imported  energy  is  distributed.  Under 
its  new  operating  conditions  the  shop  management  thus 
effects  a  considerable  saving  over  the  former  isolated-plant 
costs.  If  necessary,  however,  the  central  station  reserves 
the  right  to  transfer  the  shop  load  back  to  the  railroad's 
plant  during  three  months  of  heavy  winter  load,  as  well  as 
at  other  times  of  heavy  peak  demand.  As  the  shop  boilers 
have  to  keep  up  steam  to  operate  a  large  air  compressor, 
relay  service  is  always  available. 

Besides  the  varied  use  of  motors — chiefly  individual 
drive — in  the  shops,  electrical  energy  is  largely  employed 
for  welding  and  for  building  up  repair  parts.  A  special 
electric-welding  motor-generator  set  has  leads  extended  to 


Of  the  total  600  slips  150  were  good  for  premiums,  and 
of  the  number  returned  171  were  accompanied  by  names 
and  addresses  of  gootJ  "prospects"  for  either  new  or  addi- 
tional service.  Each  box  also  contained  several  small 
pamphlets,  one  showing  the  relation  between  increased  cost 
of  living  and  decreasing  electric  rates,  while  another  gave 
the  history  and  meaning  of  the  word  "Mazda,"  a  booklet  on 


RE.\DV   TO   DISTRIIiriK   i'KIZF,   C.VRTO.NS   .\T  SUMMIT,    .N.   J. 

wiring,  a  blotter  and  a  return  post  card.  It  was  necessary 
for  the  holder  of  a  box  to  take  it  home  over  night,  this 
making  it  likely  that  the  contents  would  be  read  and  that 


PREMIUM  BOX  NO.  398. 

Fill  in  your  name  and  address  and  present  this 
box  at  the  office  of  the  COMMON\VE.\LTH 
WATER  &  LIGHT  COMP.WY,  Btechwood  Road 
and  Bank  Street.  This  box  must  be  presented  by  an 
adult.  Only  one  premium  will  be  allow'ed  in  one 
family,  living  in  one  house.  If  more  than  one  box  is 
jjresented  by  one  person,  all  of  the  boxes  must  l>c 
given  up  and  not  more  than  one  premium  will  be  al- 
lowed therefor.  One  box  in  every  four  draws  a 
premium.  No  premium  will  be  allowed  after  luly  7, 
1913- 

Mr 

Town 

Street  and  No 


FIG.  2 120-TON   ELECTRIC  CRANE  LIFTING  PASSENGER 

LOCOMOTIVE 


the  boxes  would  be  kept  off  the  streets.  In  the  parade  the 
company's  electric  roadster  preceded  the  truck,  as  shown  in 
the  illustration. 


numerous  plugs  located  in  the  various  bays  of  the  locomo- 
tive repair  shop  so  that  work  can  be  done  directly  on  any 
part  of  a  dismantled  engine  undergoing  repairs.  Fig.  2 
shows  a  120-ton  Niles  electric  crane  transferring  bodily  one 
of  the  largest  locomotives  in  use  by  the  Central  of  Georgia 
Railroad. 


^Distributing  Central-Station  Prizes  at  Summit,  N.J. 

One  of  the  most  attractive  entries  in  a  recent  holiday 
parade  at  Summit,  N.  J.,  was  the  electric  truck  of  the  local 
"electric-service  company,"  the  Commonwealth  Water  & 
Light  Company,  which  was  accorded  the  first  prize  by  the 
judges.  The  truck  was  decorated  with  tungsten-lamp  em- 
blems, bunting  and  flags,  and  on  each  side  it  carried  a  large 
lamp  model  built  on  a  wooden  frame  with  iron  wire  for 
tthe  supports  and  white  tape  for  filaments. 

The  feature  of  the  traveling  exhibit,  however,  was  the 
■distribution  of  prize  cartons  representing  chances  on  150 
electric-appliance  premiums,  ranging  from  flatirons  to 
lamps.  From  the  truck  were  handed  out  600  of  these  tung- 
sten-lamp carton  boxes  in  each  of  which  was  pasted  a 
blank  coupon  like  the  one  reproduced. 


An  Electric-Fan  Estimating  Contest 

The  attention  of  passers-by  on  Canal  Sreet,  New  Orleans, 
was  recently  attracted  by  an  estimating  contest  under  way 
in  the  display  window  of  the  Consumers'  Electric  Light  & 
Power  Company,  the  purpose  of  the  contest  being  to  calcu- 
late how  much  energv-  a  12-in.  Westinghouse  electric  fan 
would  consume  runnihg  fifteen  hours  a  day  for  seventeen 
days.  The  fan  was  controlled  by  a  time-switch  which  auto- 
matically turned  it  on  and  off,  and  its  consumption  was 
registered  by  a  watt-hour  meter  whose  dial  was  closed  and 
sealed  against  inspection.  The  public  was  invited  to  offer 
estimates,  and  the  sales  staff  stood  ready  to  explain  to  all 
comers  the  method  of  calculation.  A  prize  of  $1  was 
offered  to  the  contestant  making  the  nearest  estimate.  At 
the  end  of  the  seventeenth  day  when  the  meter  was  opened 
the  registration  showed  6.4  kw'-hr..  making  the  cost  of 
operating  the  fan,  at  10  cents  per  kw-hr..  $0.64  for  the 
seventeen-day  run.  Supplementing  the  contest  announce- 
ment was  a  placard  explaining  that  such  a  12-in.  fan  could 
be  operated  four  hours  per  day  at  a  cost  of  $0.30  per 
month,  eight  hours  per  day  for  $0.60  per  month,  and  all 
night  long  for  $0.90  per'month. 
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Illumination  and  Wiring 

Ornamental  Lighting  at  Mattoon,  111. 

The  accompanying  illustration  shows  part  of  the  orna- 
mental tungsten  lighting  system  installed  at  Mattoon,  111., 
and  operated  from  the  lines  of  the  Central   Illinois  Public 


ORNAMENTAL  TUNGSTEN   LIGHTING  AT  MATTOON,   ILL. 

ompany.  At  the  end  of  the  street  is  also  seen  the  large 
dew  central-station  sign  of  the  Central  Illinois  company, 
showing  a  motor  belt-connected  to  a  pulley,  the  entire  dis- 
play having  the  appearance  of  rapid  motion  given  to  it  by 
iieans  of  a  flasher.  Each  of  the  ornamental  lighting  stand- 
in  l.-i  carries  four  40-\vatt  tungsten  lamps  and  one  6o-watt 
.iiii|i.  This  tungsten  lighting  system  is  operated  by  the  city 
it  .Mattoon  from  dusk  to  midnieht. 


Inexpensive  Lamp  Guard  for  Interurban  Cars 

Following  the  installation  of  tungsten  lamps  on  its  inter- 

jrban  cars  operating  between  Fort  Wayne,  Ind..  and  Lima, 

hio,  the  Ohio  Electric  Company  discovered  that  a  large 
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-iccntage  of  lamp  breakage  was  due  to  the  careless  passen- 
|rer  who  tossed  his  suitcase,  grip  or  parcel  into  the  parcel 
jack  without  noticing  the  tungsten  lamp  above  the  rack.  A 
jumber  of  small  steel  rods  3/16  in.  in  diameter  were  there- 
lore  bent  as  shown  in  the  illustration  and  flattened  at  each 
|nd  to  receive  holes  for  the  wood  screws  which  hold  them  in 
jilace.    These  rods,  when  fastened  to  the  woodwork  of  the 


car  above  the  advertising  space,  protect  the  lamps  and  are 
said  to  have  reduced  the  breakage  from  the  above  cause 
without  in  any  way  impairing  the  efficiency  of  the  illumina- 
tion or  obstructing  speedy  lamp  renewals.  The  cost  of  the 
guards  was  found  to  be  slight  in  comparison  with  former 
lamp  bills. 


Influencing  the  Curio  Seekers'  Choice  Electrically 

When  the  proprietor  of  a  certain  little  curio  shop  in  the 
city  of  Niagara  Falls,  N.  Y.,  wishes  to  push  the  sale  of  any 
article  or  to  emphasize  the  presence  of  any  timely  trinket  in 
his  showcase  he  does  so  by  simply  changing  its  position  in 
the  case.  As  is  shown  in  the  illustration,  auxiliary  illumi- 
nation is  furnished  by  lo-watt  tungsten  lamps  supported  by 
extension  arms  and  shades  so  as  to  throw  the  full  intensity 
of  their  light  upon  the  object  beneath  them.  Catching  the 
eye  on  account  of  its  comparatively  greater  illumination, 
the  tourist's  attention  is  immediately  directed  to  the  very 
article  which  the  shrewd  shopkeeper  is  anxious  to  dispose  of 
first. 

The   low   price   of   electrical   energy   in   the   Power   City 


INFLUENCING   THE   CURIO   SEEKERS'    CHOICE   ELECTRICALLY 

makes  it  practicable  for  shopkeepers  to  burn  lamps  all  day 
as  well  as  during  the  evening  hours  in  places  where  illumi- 
nation will  increase  the  volume  of  the  sales. 


An  Improvised  Pendent  Switch 

Bv  Roger  P.  Heller 

i\  pendent  switch  being  urgently  needed  and  none  being 
at  hand,  the  writer  recently  made  use  of  an  ordinary  key 
socket  with  a  rubber  cord-bushing.  The  insulating  collar 
and  the  brass  shell  or  clamp  for  holding  the  lamp  base  were 
removed  and  the  device  was  short-circuited  by  screwing  a 
copper  washer,  about  the  size  of  a  dime,  under  the  central 
screw  originally  intended  to  connect  with  the  center  stud  on 
the  lamp.  The  open  socket  was  then  plugged  with  a  cork 
of  suitable  size,  pushed  in  flush,  with  the  exposed  end 
blackened  with  india-ink.  after  which  it  was  treated  to  a 
coat   of   shellac. 

This  arrangement  was  found  preferable  to  the  ordinary 
push-button  pendent  switch,  as  the  latter  must  be  steadied 
by  the  fingers  or  the  other  hand,  whereas  the  improvised 
switch  requires  only  a  simple  twist  on  the  key,  the  counter- 
balancing torque  being  met  by  the  cord. 
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Electric  Vacuum  Cleaner  for  Fishing  Conduit 

A  Richnioinl  (hid.)  contractor  was  jjcrplcxcd  as  to  liow 
to  "fisli"  wires  through  a  0.375-in.  gas  pipe  for  a  newel- 
post  lamp.  Ihe  pipe  had  three  bends  in  it  and  could  not 
be  disconnected.  A  friend  suggested  to  him  that  he  get  an 
electric  vacuum  cleaner  on  the  job.  When  the  cleaner  was 
brought  the  two  men  took  a  piece  of  string  and  made  a 
ball  of  the  string  nearly  as  large  as  the  opening  in  the  pipe. 
Leaving  the  remainder  of  the  string  attached,  they  inserted 
Ihe  ball  in  one  end  of  the  pipe  and  put  the  smallest  nozzle 
on  the  cleaner  hose  at  the  other  end  and  sucked  it  through. 
The  entire  operation  took  about  two  minutes,  and  after 
they  had  a  string  through  the  pipe  they  were  able  to  draw 
the  wires  after  it  without  any  further  trouble.  By  this 
method  they  accomplished  a  task  in  less  than  five  minutes 
which  a  man  had  tried  to  do  by  hand  for  the  greater  part 
of  the  previous  day. 

"  Safety  First "  Electrical  Warnings 

Realizing  the  necessity  of  protecting  the  traveling  public 
from  every-day  dangers  that  surround  them,  the  Xew  V'ork 
Central  Railroad  has  adopted  an  effective  method  of  ac- 
complishing its  aim.  About  the  depots  where  excursion 
crowds  collect  all  electrical  apparatus,  wiring,  switch  boxes 
and  the  like  bear  the  plain  white  legend  "Safety  first"  upon 
a  black  background  in  clear-cut  stenciled  letters,  warning 
away  the  person  with  over-curious  tendencies  without 
awakening  within  him  the  childlike  desire  to  peer  into  what- 
ever is  labeled  "Danger"  or  "Keep  out." 

The  same  methods  have  been  extended  and  the  "Safety 
first"  signs  are  to  be  seen  in  conspicuous  places  near  rail- 
road crossings  and  in  other  locations  where  warning  signs 
are  necessary. 

Temporary  Cross-Arm  Braces  to   Aid  Construction 
Crews 

Quantities  of  strong  and  vivid  language  are  often  wasted 
by  the  foremen  of  line  gangs  when  they  find  that  the  cross- 
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SCHEME  FOR   KEEPING  CROSS-ARMS   IN   ALIGNMENT   WHILE 
LINEMEN'   ARE  WORKING 

arms  on  a  pole  which  has  been  used  by  the  men  for  a  "rest- 
ing place"  while  pulling  wires,  splicing  and  testing  are  out 
of  line  when  the  job  is  finished.  An  Ohio  foreman  is  saving 
much  of  his  formerly  wasted  energy  by  resorting  to  the 
expedient  shown  in  the  accompanying  illustration.  A  set 
of  cross-arms  of  straight  2-in.  In  4-in.  pine  timbers  properly 
bored  and  fitted  with  bolts  is  i.irried  as  part  of  the  con- 


struction equipment,  and  when  it  is  necessary  for  several 
men  to  work  on  a  pole  for  any  considerable  length  of  time 
the  temporary  braces  are  used  to  hold  the  arms  in  place. 
Ordinary  0.25-in.  space  bolts  are  found  satisfactory  for 
holding  the  braces  to  the  arms. 

In  work  of  reconstruction  where  the  old  cross-arms  and 
poles  are  rotted  at  the  gains  this  brace  is  also  useful. 


Wiring   for    Extension    Lamp    in    600-Volt    Series 
Circuit 

The  plans   for  the  wiring  of  a  new   railway  substation 
called    for  extension   outlets   so  arranged  that   five   lamps 


EKtmsion  Lampi-^ 


^ 


WIRING    PLAN    FOR    EXTENSION    LAMP    IN    60O-VOI.T    SEKIl 

would  be  in  series  across  600  volts,  the  fifth  lamp  being  the 
portable  extension  outlet  and  the  other  four  being  sta- 
tionary. The  arrangement  finally  adopted  was,  therefore, 
to  shunt  duplicate  outlets  in  parallel  with  the  portable  out- 
let of  the  regular  series  circuit.  To  operate  an  extension 
lamp  at  any  point  it  is  thus  only  necessary  to  plug  into 
the  desired  receptacle,  at  the  same  time  backing  out  or 
switching  off  the  other  lamp  in  multiple. 


Tungsten-Lamp  Fixture  with  "  Hamstring"  Switch 

P'requent  campaigns  for  new  business  are  undertaken  by 
the  contract  department  of  the  Commonwealth  Edison 
Company  of  Chicago.  One  to  which  particular  attention  is 
being  devoted  at  the  present 
time  relates  to  tungsten-lamp 
fixtures  for  stores.  The  fix- 
ture selected  is  made  by  the 
Federal  Sign  System  (Elec- 
tric) and  is  illustrated  here- 
with. It  is  used  for  indi- 
vidual loo-watt  or  150-watt 
tungsten  lamps  and  is  pro- 
vided with  a  "hamstring" 
switch  attachment  as  shown 
in  the  illustration. 

This  fixture  is  sold  out- 
right by  the  electric-service 
company  for  $3,  the  .-Xlba 
shade  being  $1.50  extra. 
However,  the  fixtures  can  be 
rented  also,  the  rate  being 
50  cents  each  per  month, 
with  maintenance,  provided 
not  less  than  two  fixtures 
are  installed.  This  rental  ar- 
rangement is  made  on  a  two- 
year  contract,  and  after  the 
expiration  of  this  contract 
the  fixtures  may  be  rented  at 
2-,  cents  a  month  each,  pro- 
vided not  less  than  two  are 
used.  The  energy  needed 
for  the  operation  of  the 
lamp  is  charged  for,  in  addi- 
tion, at  the  regular  lighting 
rate.  The  fixture  is  made  o' 
brush  brass  and  presents  an  attractive  appearance. 


lamp  fixture  with     ham 
string"  switch 
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Construction  Costs  of  Transmission  Line  Lowered 
by  Use  of  Portable  Concrete  Mixer 

With  the  increasing  cost  of  high-grade  wooden  poles 
numerous  expedients  have  been  resorted  to  for  preserving 
transmission-line  poles  at  the  ground  line,  and  among  the 
many  methods  which  have  been  tried  the  scheme  of  con- 
creting the  poles  to  a  distance  of  a  foot  or  more  above  and 


FIG.    I CONSTRUCTK. 


l.t;    HAND-OPERATEU 


CONCRETE  MIXER 


below  the  ground  line  has  found  considerable  favor  among 
the  central  stations.  The  cost  of  labor  incidental  to  mixing 
the  concrete  for  this  type  of  reinforcement  has  in  some 
cases  been  very  high,  and  many  schemes  for  reducing  the 
cost  have  been  tried  with  more  or  less  success. 

Fig.  I  shows  a  construction  crew  of  the  Marion  Light  & 


FIG.   2 CONCRETE    I.N    PLACE   AT   GROUND  LINE 

L    . 

[Seating  Company,  of  Marion,  Ind.,  with  the  portable  hand- 
)perated  concrete  mixer  which  was  used  in  setting  the 
loles  on  one  of  the  35.000-volt  transmission  lines  just  out 
if  that  city.  With  this  machine  the  ingredients  for  the 
oncrete  for  one  pole  were  dumped  into  the  hopper,  and 
vhen  the  crank  was  turned  by  one  man  the  finished  prod- 
jict  was  delivered  directly  to  the  hole  from  the  mouth  of  the 


mixer.  The  poles  on  this  line  were  large  and  heavy, 
with  8-in.  tops,  so  that  about  1.25  yd.  of  concrete  was  re- 
quired for  each  hole.  The  span  length  was  350  ft.,  and  as 
soon  as  the  concrete  had  been  mixed  for  one  hole  the  ap- 
paratus was  moved  to  the  foot  of  the  next  pole  along  with 
the  wagon  which  carried  the  supply  of  cement,  gravel  and 
water. 

It  is  stated  that  the  use  of  this  concrete  mixer  in  con- 
nection with  the  line  construction  saved  approximately  50 
per  cent  on  the  cost  of  concreting  the  butts  of  the  poles. 


"Booster"  Illumination  at  Arlington,  Wash. 

"I'he  livest  electric  town  anywhere  for  its  size,  2000 
population,"  is  the  characterization  given  Arlington,  Wash., 
a  feature  of  whose  night  display  is  the  use  of  strings  of 
"booster"  lamps  along  the  center  of  the  principal  business 
streets.  This  lighting  is  paid  for  by  the  adjoining  mer- 
chants, the  installation  having  been  promoted  and  installed 
by  Mr.  E.  G.  Robinson,  manager  of  the  Jim  Creek  Water. 
Light  &  Power  Company,  of  Arlington.  The  central-sta- 
tion company  has  a  quantity  of  surplus  power  rating  which 
it  makes  use  of  in  this  way  for  boosting  the  town.  Another 
feature  of  the  display  lighting  of  Arlington  is  the  ingenious 
"arrow"  sign  described  and  illustrated  in  these  columns. 
In   this  double-reading  design   the  outlines   are   formed   by 


"booster"  ILLUMINATION  AT  ARLINGTON,   WASH. 

the  filaments  themselves,  the  lamps  being  supported  ver- 
tically from  a  distorted  frame  which  brings  the  filaments 
into  alignment.  The  illustration  gives  a  bird's-eye  view 
looking  down  the  main  street  of  Arlington,  which  is  seen  at 
tlie  right;  while  at  the  left  is  the  illuminated  railway  station 
and  the  row  of  lamps  leading  uptown.  Attention  of  pas- 
sengers on  passing  trains  is  also  arrested  by  a  large  elec- 
tric-lighted sign  on  the  depot  roof,  "Trade  in  Arlington." 


Tungsten  Lighting  Layout  for  a  Small  Town 

Formerly  the  streets  of  Pincher  Creek,  Alberta  (popu- 
lation. 1500),  were  lighted  by  sixty  32-cp,  iio-voit  carbon 
lamps.  The  simplest  form  of  hood  was  used,  and  the  lamps 
were  wired  in  parallel  with  the  house  services,  making  it 
necessary  to  burn  these  street  lamps  all  the  time  unless 
extinguished  by  patrolling.  The  Town  Council  finally  de- 
sired to  change  this  arrangement  so  that  it  might  use  50- 
watt  tungstens  in  place  of  the  32-cp  carbons  on  the  side 
streets  and  loo-watt  tungstens  on  the  main  street.  It  was 
also  desired  to  use  the  old  hood  as  it  was  only  possible  to 
expend  $1,000  on  this  work,  but  the  insulation  of  the  old 
hoods  was  too  poor  to  permit  using  2200-volt  series  con- 
struction. .\s  the  estimated  cost  of  the  change  including 
control  lines  and  new  hoods  for  a  series  system  was  $3,000, 
the  plan  illustrated  herewith  had  to  be  adopted. 
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A  tap  taken  from  phase  A  on  the  2200-voh  busbars  was 
led  through  a  single-pole  knife  switch  in  the  power  house 
and  thence  downtown  to  three  step-down  transformers  hav- 
ing no-volt  secondaries.  These  transformers  were  placed 
at  the  points  where  needed,  the  other  side  of  the  primary 
windings  being  connected  to  phase  B  on  the  respective 
transformer  poles.  The  iio-volt  secondaries  were  then  run 
Station 
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TUiNUSTEN  LIGHTING  L.WOUT  FOR  A  SMALL  TOW.V 

down  Main  Street,  feeding  no-volt,  loo-vvatt  multiple 
tungsten  lamps  connected  in  parallel  every  100  yd.  At  each 
side  street  a  tap  was  taken  from  these  secondaries  and  run 
through  four  27.5-volt,  50-vvatt  tungstens  wired  in  series 
and  placed  150  yd.  apart. 

All  of  these  lamps  have  since  stood  up  very  well  in  serv- 
ice and  the  loo-watt  tungstens  have  averaged  3500  hours' 
life.  The  change,  including  seven  miles  of  No.  8  wire,  100 
lamps,  three  transformers  and  necessary  insulators,  brake- 
arms  and  cross-arms,  cost  about  $600. 


Recent  Telephone  Patents 

In  the  accompanying  illustration  is  shown  a  repeater 
which  has  been  patented  by  Mr.  D.  H.  Wilson,  of  New  York 
City.  The  magnifying  transmitter  is  directly  in  the  main- 
line circuit,  which  in  this  case  is  led  through  the  coils  of  the 
apparatus.  A  battery  must  also  be  included  in  the  line  cir- 
cuit.   .\n  incoming  undulation  not  only  passes  forward  but 
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TELEPHONE  REPEATER 


induces  a  current  in  both  middle  coils  which  in  turn  affects 
their  respective  receiver  parts  so  as  to  adjust  the  electrodes 
of  the  transmitter.  This  action  causes  the  current  to  aug- 
ment the  original  undulation.  The  coil  shown  at  the  right 
is  merely  an  auxiliary  listening-in  coil. 

Cords  are  dispensed  with  on  the  switchboard  patented  by 
Mr.  A.  Lawrence,  of  Elizabethtown,  III.    Behind  each  jack 


are  pairs  uf  contacts.  All  pairs  of  contacts  in  the  same 
vertical  plane  are  connected.  Long  plugs  numbered  in  pairs 
reach  through  the  jacks  beyond  the  last  set  of  contacts. 
Each  pair  of  plugs  is  equipped  to  register  with  its  own  set 
of  contacts  so  that  two  plugs  of  the  same  number  register 
with  the  same  plane  of  contacts  and  thus  effect  a  connection. 

Lock-out  Systems 

The  lock-out  party-line  system  patented  by  Mr.  \V.  L. 
Campbell,  of  Chicago,  is  applied  to  automatic  systems.  It 
comprises  a  dial  lock  which  prevents  interference  on  a 
party  line  from  any  station  not  wanted. 

Three  patents  issued  to  Mr.  R.  C.  M.  Hastings,  of  Colum- 
bus, Ohio,  describe  a  lock-out  system  and  special  parts  of 
the  apparatus.  The  line  is  looped  to  all  stations.  The  appa- 
ratus operates  on  a  step-by-step  system  and  centers  around 
a  key  device  which  may  be  set  for  any  station  and  which, 
after  being  actuated,  carries  out  the  necessary  series  of 
steps  under  the  control  of  clockwork. 


Letters  to  the  Editors 

A  New  Notion  in  Ventilation 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  issue  dated  Aug.  9,  1913,  the  ozone 
apparatus  is  highly  commended  by  you  as  a  means  of  remov- 
ing the  contamination  in  air  due  to  respiration,  thus  doing 
away  with  unnecessary  ventilation.  However,  users  of  this 
apparatus  should  be  cautioned  against  using  poor  types  or 
defective  instruments,  as  a  certain  amount  of  atmospheric 
nitrogen  may  be  fixed  as  oxides  by  them.  These  oxides  are 
intensely  irritating  to  the  throat;  and  the  last  state  of  a 
man  is  worse  than  the  first.  It  is  a  common  saying  among 
the  workmen  I  have  known  around  plants  where  nitrous 
fumes  exist  that  "they  always  give  you  consumption  if  you 
breathe  them  much.''  Bacilli  are  necessary  before  this  can 
happen,  but  I  cannot  imagine  any  worse  predisposing  influ- 
ence than  the  action  of  the  higher  oxides  of  nitrogen  on  the 
mucous  membrane. 

Elizabeth,  N.  J.  Doxald  M.  Liddell. 


The  Metric  System  and  Cables 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — Permit  me  to  say  a  few  words  of  qualified 
approval  of  Mr.  Everett  Morss'  suggestion,  in  your  issue 
dated  Aug.  9,  1913,  to  express  the  electrical  properties  of 
wires  and  cables  in  terms  of  thousands  of  feet  instead  of 
miles. 

Instead  of  "megohms  per  mile,"  it  would  indeed  be  better 
to  say  "megohms  per  thousand  feet."  However,  "megohms 
|)cr  mile"  is  an  inaccurate  and  misleading  term,  because, 
while  the  word  "per"  indicates  division,  the  value  of  the  so- 
called  megohms  per  mile  of  a  cable  is  less  the  greater  the 
length  in  miles.  For  this  reason  I  prefer  the  term 
"megohm-miles"  to  "megohms  per  mile." 

.\  difficulty  then  arises  with  Mr.  Morss'  scheme,  for  if 
"megohms  per  mile"  is  replaced  by  "megohms  per  thousand 
feet."  "megohm-miles"  would  have  to  be  replaced  by 
"megohms-ioco  feet."  This,  being  uneuphonious,  may  be  re- 
placed by  thousand  megohm-feet,  abbreviated  t.m.f.  For 
example,  a  cable  having  an  insulation  resistance  of  500 
megohm-miles  would  have  500X5-28=2640  t.m.f. 

It  is  unfortunate  that  our  wire  manuf.icturers  and  con- 
sumers have  isolated  themselves  from  the  rest  of  the  world 
bv  using  peculiar  units,  such  as  the  circular  mil  and  the 
."Xmerican  wire  gage.  Is  there  any  valid  reason  why  we 
cannot  have  wires  rated  in  square  millimeters  and  their 
lengths  in  kilometers?  The  megohm-kilometer  would  be  a 
reallv  rational  unit. 

Xcu-  York.  -V.  )".       -.'  \Vm.  A.  Del  Mar. 
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Accidents  from  Electrical  Causes 

It  is  a  part  of  the  duty  of  the  Bureau  of  Electrical  In- 
lection  of  the  Department  of  Electricity  of  the  city  of 
hicago  to  investigate  the  causes  of  electrical  accidents. 
1  the  year  1912  216  accidents  of  this  character  were  re- 
jrted  and  investigated.     Of  these,  178  were  to  employees 
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Trespass,  climbing  arc  lamp  poles. . 
Persons  at  work  near  live  circuits .  . 
Broken  wires 
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cidental   crossing  of  power  wires 

I 
11 

Total 

— 1 

38 

the  owners  of  the  apparatus  and  thirty-eight  were  to 
her  persons.  By  far  the  greater  portion  of  the  accidents 
vestigated  were  due  to  low-voltage  circuits,  the  number 
■'"g  ^73-  The  accidents  resulted  in  death  in  nine  cases, 
hile  there  were  twenty-nine   reported  as  serious  and   178 

slight.  The  accompanying  summary  gives  an  interesting 
bulation  of  these  electrical  accidents. 


38t  of  Operating  Evaporators  in  20-Ton  Ice  Plant 

It  electrical  energy  can  be  sold  at  0.S75  cent  per  kw-hr. 

less,  a  20-ton  electrically  operated  ice-making  plant  using 
ulti-effect  evaporators  for  producing  distilled  water  can 
operated  at  a  rate  to  compete  with  a  similar  20-ton 
-■ani-driven  plant,  according  to  data  presented  by  Mr.  T. 
Burch,  of  the  Griscom-Russell  Company,  New  York, 
jtore  the  Macon  (Ga.)  convention  of  the  Southeastern 
iCtion,  N.  E.  L.  A.  Under  the  same  conditions  a  loo-ton 
I"  plant  can  afford  to  purchase  energy  at  i.i  cents  per 
'•■-hr.  and  still  compete  with  steam-driven  ice  factories. 
AN'ith  coal  at  $3  per  short  ton,  the  fuel  cost  of  operating 

20-ton  all-steam-driven  plant  would  be  $10.28  per  day. 
;)  run  a  four-effect  evaporator  (requiring  i  lb.  of  steam, 

:  100  lb.  pressure  per  sq.  in.,  for  each  3.5  lb.  of  distilled 


water  produced)  would  cost  but  $2.68  per  day.  The  evapo- 
rator system,  declared  Mr.  Burch,  is  both  simpler  and  less 
costly  to  operate  than  raw-water  schemes  requiring  aera- 
tion of  the  freezing  cans  and  withdrawal  of  successive  core 
waters.  Subtracting  the  cost  of  evaporator  fuel  from  that 
required  to  operate  an  entire  steam-driven  plant,  the  re- 
mainder, $7.60,  represents  the  limiting  charge  which  may  be 
made  for  electrical  energy.  Producing  ice  at  an  expendi- 
ture of  43.4  kw-hr.  per  ton,  868  kw-hr.  will  be  required  to 
freeze  20  tons,  so  that  this  energy  must  be  purchased  at  a 
rate  within  0.875  cent  per  kw-hr.  The  labor  cost  in  the 
electric-evaporator  plant  will  about  equal  that  in  a  purely 
steam-driven  plant.         , 

For  a  loo-ton  plant  a  rate  as  high  as  i.i  cents  per  kw-hr. 
will  similarly  permit  of  competition  with  steam  drive.  In 
a  certain  160-ton  electrically  driven  ice  factory  the  cost  of 
manufacture  per  ton  is  divided  up  as  follows:  Fuel  for 
evaporator,  12  cents;  labor,  27  cents;  electrical  energy,  46 
cents.  The  motor  rating  required  averages  2.5  hp  for  each 
ton  of  ice-making  capacity.  The  evaporators  provided  de- 
liver 25  per  cent  excess  of  the  needed  quantity  of  dis- 
tilled water. 


A  Runaway  Waterwheel 

A  runaway  turbine  set  caused  serious  damage  in  the 
Underwood  (Ore.)  plant  of  the  Northwestern  Electric 
Light  Company,  when  one  of  the  dam  gates  burst  recently, 
and  the  normal  speed  of  360  r.p.m.  was  increased  to  about 
1000  r.p.m.  The  revolving  element  weighed  41.5  tons  and 
continued  to  run  wild  while  the  gate  remained  open.  Re- 
ports estimate  the  damage  at  about  $6,000,  and  declare 
that  the  machine  became  literally  a  ball  of  fire  and  that 
White  Salmon  Canon  was  lit  up  as  by  sunlight.  Although 
burning  projectiles  were  hurled  about  the  turbine  room,  the 
engineer  and  his  oiler  stuck  to  their  posts  and  finally  suc- 
ceeded in  effecting  a  temporary  closure  of  the  gateway. 


Methods  of  Spraying  Oil  Fuel 

By  R.  T.  Stroiim 

The  atomizing  of  liquid  fuel,  or  the  breaking  up  of  the 
oil  into  a  spray  or  mist,  so  as  to  enable  the  air  to  mix 
thoroughly  with  it,  may  be  accomplished  in  a  number  of 
different  ways.  The  most  common  method  is  that  in  which 
a  current  of  steam  or  a  blast  of  air  is  directed  into  or  across 
the  flow  of  the  oil  so  as  to  divide  it  into  fine  particles. 
Another  way  is  to  subject  the  oil  to  a  high  pressure  and 
then  to  allow  it  to  escape  through  small  orifices.  These 
orifices  are  so  shaped  and  placed  that  the  escaping  oil  is 
expanded,  scatttered  and  properly  atomized.  A  third 
method  involves  the  use  of  centrifugal  force.  A  whirling 
motion  is  given  to  the  oil,  and  the  centrifugal  force  set 
up  causes  the  oil  particles  to  fly  off  in  the  form  of  spray. 

The  principles  involved  in  all  of  these  methods  are  used 
in  modern  liquid-fuel  burners,  but  centrifugal  force  alone 
is  not  relied  upon  to  produce  the  desired  atomization.  In 
the  lengthy  and  exhaustive  tests  made  by  the  Bureau  of 
.Steam  Engineering  of  the  United  States  Navy  several  at- 
tempts were  made  to  use  an  atomizer  consisting  of  a  steel 
disk  that  was  rotated  at  a  high  speed  and  over  which  the 
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oil  was  allowed  to  flow.  The  earlier  constructions  warped 
under  the  effect  of  the  heat  or  were  wrecked  by  the  cen- 
trifugal force  developed,  but  by  altering  the  construction  in 
accordance  with  the  experience  gained  from  these  initial 
experiments  a  centrifugal  apparatus  was  eventually  pro- 
duced. 

It  ciinsisted  of  a  circular  disk  of  saw  steel  riveted  to  a 


FIG.    1 CENTKIFUG.M-    TYI'E    OK    AT0.MI7.EK 

hollow  pivot  that  was  held  solidly  in  vertical  bearings. 
Buckets  or  vanes  were  attached  in  a  circle  to  the  under 
side  of  the  disk,  and  a  jet  of  steam  from  a  single  nozzle 
was  directed  on  this  series  of  vanes,  thus  rotating  the  disk 
at  a  high  speed.  The  oil  to  be  sprayed  was  forced  up 
through  the  hollow  pivot  under  a  small  pressure  and  over- 
rtowed  on  to  the  disk  at  the  center.  Under  the  action  of 
the  centrifugal  force  set  up  by  the  very  rapid  rotation,  it 
was  flung  off  at  the  outer  edge,  and  when  ignited  by  a 
torch  it  burned,  in  a  ring  of  flame  from  4  ft.  to  5  ft.  in 
diameter. 

In  spite  of  the  fact  that  a  mechanical  rotary  atomizer 
had  thus  been  developed,  this  type  has  not  been  adopted  in 
commercial  installations  using  oil  fuel.  The  reason  is  that 
the  spraying  force  is  derived  from  the  jet  of  steam,  and  it 
is  simpler  to  use  the  steam  directly  for  spraying,  without 
the  introduction  of  the  rotating  disk.  Also,  it  is  probable, 
from  the  results  of  the  experiments  referred  to,  that  trouble 
would  arise  through  warping  of  the  disk  and  wearing  of 
the  pivot.  It  is  true  that  the  flow  of  the  oil  across  the  face 
of  the  disk  has  a  tendency  to  cool  it  somewhat  and  thus 
reduce  the  warping  effect,  but  the  fact  remains  that  the 
purely  centrifugal  sprayer  has  not  met  with  favor. 

In  connection  with  pressure  spraying  from  an  orifice, 
however,  the  centrifugal  principle  has  been  used  success- 
fully. This  combination  may  be  illustrated  by  the  simple 
sketch  shown  in  Fig.  I.  At  the  end  of  the  pipe  a  that  con- 
veys the  oil,  the  oil  passage  b  is  tapered  down  to  the  open- 
ing c  through  which  the  oil  is  discharged.  The  series  of 
slanting  vanes  d  on  the  rod  e  deflect  the  oil  and  break  it  up 
into  a  number  of  currents,  each  of  which  has  a  whirling 
motion  as  it  enters  the  space  /  around  the  end  g  of  the  rod. 
These  separate  currents  are  intermingled  in  the  space  /. 
and  on  emerging  from  the  orifice  c  they  spread  as  shown 
by  the  diverging  lines.  The  oil  is  forced  into  the  pipe  a 
under  fairly  high  pressure,  and  thus  the  atomizing  is  due 
both  to  the  twisting  motion  given  by  the  vanes  and  the  ex- 
pansion following  the  escape  at  high  velocity  from  the 
orifice. 

Though  the  principle  just  described  could  be  applied  in 
any  installation,  it  would  doubtless  be  most  advantageous  in 
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the  case  of  a  plant  in  a  district  where  suitable  water  is 
scarce  or  hard  to  obtain.  For  the  steam  that  is  used  to 
atomize  the  oil  by  direct  action  goes  along  with  the  products 
of  combustion  and  escapes  at  the  top  of  the  chimney.  It 
is  thus  lost  absolutely,  so  far  as  the  chances  of  recovering 
it  are  concerned ;  whereas  by  using  a  device  similar  to  that 
shown  in  Fig.   I   there  is  no  waste  of  steam.     It  is  true 


that  steam  would  be  required  to  run  the  pressure  pumps,  bm 
it  could  afterward  be  led  to  some  form  of  condenser  anc 
thus  recovered  for  boiler-feed  water. 

A  disadvantage  of  the  system  of  spraying  oil  by  pressun 
lies  in  the  fact  that  the  openings  through  which  the  oil  ii 
forced  must  not  be  much  greater  than  1/16  in.  in  diameter 
An  opening  of  this  small  size  can  very  easily  becomi 
clogged  by  a  bit  of  dirt  or  a  grain  of  sand;  therefore  i 
strainer  should  always  be  inserted  in  the  oil  system.  Tht 
holes  in  the  strainer,  of  course,  must  be  small  enough  t< 
catch  and  retain  all  dirt  of  sufficient  size  to  clog  the  burner 
Usually  they  are  made  about  half  the  size  of  the  hole  01 
holes  through  which  the  oil  is  sprayed. 

By  far  the  greater  number  of  oil-fuel  plants  use  steam  01 
air  as  the  atomizing  agent.  If  steam  is  used,  it  is  obtaine< 
from  the  boiler  being  fired  or  from  another  boiler  in  thi 
plant,  and  if  air  is  used,  it  is  obtained  by  means  of  a  posi- 
tive blower  or  an  air  compressor.  No  matter  which  agent  ij 
used,  it  is  led  in  a  sheet  or  a  jet  against  the  oil  to  b* 
atomized.  The  mixing  of  the  oil  and  the  steam  or  the  aii 
may  take  place  inside  the  atomizing  device  or  outside  it,  bu 
in  either  case  the  spraying  is  due  to  the  expansion  tha) 
occurs  when  the  steam  or  air  under  pressure  escapes  fron 
the  orifice  and  mingles  with  the  oil. 

The  device  that  accomplishes  the  atomization  of  the  oi 
is  called  the  burner,  though  it  has  nothing  to  do  dircctl) 
with  the  combustion.  There  are  two  main  classes  of  burn- 
ers, namely,  outside  mixers  and  inside  mixers.  A  commoi 
form  of  outside  mixing  burner  is  shown  diagrammatical!) 
in  Fig.  2.  The  oil  to  be  atomized  is  led  through  the  passag< 
a  and  is  allowed  to  flow  out  and  down  at  the  orifice  h.  Th< 
steam    or    air    is    conducted    through    the    passage    c    and 
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FIGS.  4  AND  5 PROJECTOR   BURNER   AND   INSIDE   MIXING 

BURNER 

allowed  to  escape  through  the  narrow  orifice  d  just  below 
the  oil  orifice.  The  oil  that  oozes  or  drools  out  is  thus 
caught  by  the  rapidly  escaping  and  expanding  steam  01 
air  and  is  thoroughly  sprayed.  This  type  is  ordinarih 
termed  the  drooling  burner. 

Another  form  of  outside  mixing  burner  is  shown  in  Fig 
3.  It  differs  from  the  other  only  in  that  the  oil  passagi 
is  turned  downward  at  the  outlet  end,  and  the  steam  or  aii 
issuing  from  the  orifice  a  sweeps  directly  across  the  fac« 
of  the  oil  orifice  h.    This  type  is  called  the  atomizer  burner 

The  type  shown  in  Fig.  4  is  called  the  projector  bumei 
and  also  belongs  to  the  outside  mixing  class.  In  this  cast 
however,  the  orifices  a  through  which  the  steam  or  aii 
escapes  are  at  some  distance  from  the  oil  orifices  b,  so  tha 
the  steam  or  air  has  expanded  considerably  by  the  time  i 
meets  the  oil. 

One   form  of  inside  mixing  burner   is  shown   in   Fig.  \ 
The  oil  flows  into  the  chamber  a  surrounding  the  nozzle 
through  which  the  steam  or  air  is  led.  and  the  latter  meet 
and  mingles  with  the  oil  in  the  chamber,  after  which  bot 
are  discharged   at   c.     This   form   of  burner   is  termed 
chamber  burner. 

The  diagram  in  Fig.  6  illustrates  the  principle  of  the  ir 
jector  burner.  The  steam  or  air  flows  from  the  orifice 
into  the  passage  b  containing  the  oil.  and  the  mixture 
carried  forward  with  increasing  velocity  toward  the  na^ 
rowest  part  c  of  the  burner.  Beyond  this  throat  th 
mouth  is  flared,  and  the  rapid  expansion  atomizes  the  0 

The  various  types  of  burners  employed  in  steam  plan 
involve  the  use  of  one  or  more  of  the  foregoing  principle 
Air  is  used  only  in  special  instances  as  the  atomizing  age 
steam  being  the  mos'--'common.     So  far  as  economy  is  co 
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•ned,  there  is  little  to  choose  between  the  two,  for  the 
ison  that  the  amount  of  steam  required  for  direct  atoni- 
ng is  about  the  same  as  that  required  to  run  an  air 
mpressor  to  furnish  a  sufficient  supply  of  air  at  the 
:essary  pressure.  On  the  other  hand,  the  addition  of 
compressor  means  increased  cost  for  installation  over 
It  for  a  plant  using  steam  directly;  also,  the  amount  of 
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'IG.  6 SKETCH  SHOWING  PRINCIPLE  OF  INJECTOR  BURNER 

ling  and  apparatus  is  increased  by  the  use  of  a  compres- 
■,  with  the  natural  result  that  accidents  are  more  likely 
happen  and  so  cause  partial  or  complete  shut-downs. 
rhe  amount  of  steam  used  to  atomize  i  lb.  of  oil,  whether 
ectly  or  indirectly,  may  be  taken  as  about  0.5  lb.  for 
:rage  cases.  There  are  plants  in  which  only  about  0.3 
of  steam  per  pound  of  oil  is  used  for  atomization,  and  in 
!  tests  made  by  the  Bureau  of  Steam  Engineering  some 
rncrs  used  as  low  as  0.15  lb.  of  steam  per  pound  of  oil. 
is  last  was  an  exceptionally  good  performance  and  was 
usual.  The  average  plant  may  consider  that  its  economy 
fair  if  its  steam  consumption  for  atomization  only 
ounts  to  from  0.3  lb.  to  0.5  lb.  per  lb.  of  oil. 
n  addition  to  the  steam  required  for  atomizing  the  oil, 
;re  is  the  steam  required  for  running  the  pumps  by 
ich  the  oil  is  supplied  under  pressure  and  the  steam 
;d  in  some  cases  for  heating  the  oil.  The  amount  of 
am  used  for  atomization  is  roughly  2  per  cent  of  the  total 
ount  generated  by  the  boiler;  that  is,  out  of  every  100 
of  steam  formed,  2  lb.  are  taken  to  spray  the  oil.  The 
-pressure  pumps  and  the  oil  heater  require  about  2  per 
It  more,  so  that  the  total  steam  consumption  of  the  oil 
item  is  in  the  neighborhood  of  4  per  cent  of  the  steam 
lerated. 


Steam  traps  are  eliminated  by  using  three  steam  headers 
placed  horizontally  one  above  the  other  and  connected  by 
drop  pipes  which  drain  the  condensate  to  a  point  where  it  is 
disposed  of  without  damage  to  machinery.  One  of  the 
lines  is  the  main  steam  header  and  the  other  two  are  the 
turbine  and  auxiliary  headers  respectively. 

From  the  lower  part  of  the  auxiliary  header  two  pipes 
are  led  to  pumps  which  circulate  the  water  supplied  to  the 
plant  turbine  condensers.  Below  the  steam  connections  to 
the  circulating  pumps  pipes  are  connected  feeding  steam  to 
the  slow-speed  reciprocating  sump  pumps  located  in  the 
bottom  of  the  condenser  pit  about  33  ft.  below  the  level  of 
the  engine-room  floor.  By  this  method  of  systematic  drain- 
ing the  condensate  is  disposed  of  without  the  use  of  steam 
traps.  The  water  which  eventually  reaches  the  sump  pumps 
can  do  no  damage  to  the  slow-speed  engines  and  is  disposed 
of  throusrh  their  exhaust. 


Eflfect  of  Power-Factor  on  Automatic  Starters 

Will  a  change  in  the  power-factor  of  a  circuit  liave  any  effect  on  the 
automatic  starters   used  with  elevator  motors?  G.   G.   S. 

No.  The  strength  of  the  solenoids  is  affected  only  by  a 
change  in  ampere  turns,  so  that  as  long  as  the  current 
remains  the  same  their  operation  is  not  hampered  by  change 
in   power-factor. 


Use  for  Scrap  Carbon  Electrodes 

We  have  quite  a  quantity  of  broken  piece?  of  carI)on  from  arc  lamp 
electrodes.     Can  any  use  be  made  of  them?  F.   A. 

The  pieces  may  be  made  into  electrodes  of  standard  size 
by  grinding  them  to  fit  and  joining  them  under  pressure  by 
means  of  a  mixture  of  water  glass  and  powdered  cargon. 
The  resistance  of  the  electrode  will  be  slightly  greater  than 
one  not  so  jointed,  and  the  joint  will  be  stronger  than  the 
rest  of  the  electrode. 


rangement  of  Headers  to  Eliminate  Steam  Traps 

jteam   traps   are  often   sources  of  annoyance   and   may 
luire  considerable  attention.     The  Louisville   (Ky.)   Gas 
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SRANGEMENT    OF    HEAIJERS    TO    ELIMINATE    STEAM    TRAPS 

lectric  Conqjany  avoids  their  use  in  its  Waterside  sta- 
C  by  the  construction  illustrated  herewith.  This  station 
0  ains  six  Babcock  &  Wilcox  boilers,  each  of  which  is 
itble  of  supplying  35,000  lb.  of  steam  per  hour.  The 
r  .sure  maintained  is  200  lb.  per  sq.  in.,  with  a  superheat 
f  bout  125  deg.  Fahr.  furnished  by  superheaters  having 
Of  sq,  ft.  of  surface  installed  in  each  boiler. 


Location  of  Watt-Hour  Meters  on  Switchboards 


Where  should  wa 
placed,  on  the  front 
established  practice 


n    large    power-hous 
of  the  board?     The 


'itchboards   I 
;ems  to  be  i 
C.  A.  C. 


on  the  bad 
lis  respect. 

Unless  there  are  very  good  reasons  for  placing  watt- 
hour  meters  on  the  front  of  a  switchboard,  they  should 
always  be  placed  on  the  rear.  A  switchboard  attendant 
in  a  large  station  should  have  before  him  only  such  instru- 
ments and  apparatus  as  he  must  necessarily  use  in  the  oper- 
ation of  the  svstem.     All  others  should  be  placed  elsewhere. 


Fusing  Currents  for  Copper  Wire 

.■\re  reliable  tables  available  showing  the  current  strengths  required  to 
fuse  copper  wire?  It  sometimes  happens  that  regular  alloy  fuse  wire  can- 
not be  had  quickly  when  motors  or  other  circuits  have  blown  their  protec- 
tive links.  To  restore  service  temporarily  it  would  be  useful  to  know  what 
sizes  of  copper  wire  might  be  employed  with  safety  to  the  circuit. 

L.  M.   K. 

The  following  table  has  been  tested  for  copper-wire 
fusing  currents  and  was  found  to  be  closely  correct  for 
average  conditions : 


Size  Wire, 

Fus 

ng  Current, 

Size  Wire. 

Fusing  Current, 

B.  &  S. 

.Amp. 

B.  &  S. 

Amp. 

30 

...10 

18 

80 

28 

...15 

17 

100 

26 

...20 

16 

120 

25 

...25 

15 

140 

24 

...30 

14 

160 

22 

.  ..40 

13 

200 

.  ..50 

12 

11 

240 

20 

...60 

280 

19 

...70 

10 

330 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Definition  of  Alternating-Current  Terms. — The  commit- 
tee on  units  and  notation  of  the  German  Association  of 
Electrical  luigincers  pubHshcs  a  report,  signed  by  Strecker, 
in  which  the  following  definitions  are  recommended.  If  / 
is  the  effective  current,  E  the  effective  voltage  between  two 
points,  and  L  the  power  consumed  between  these  points, 
then  the  following  names  are  proposed:  L/E,  Werkstrom 
(work-current)  ;  V-'"  —  (^/^y>  Blindstrom  (blind  cur- 
rent) ;  L/I,  Werkspannung  (work  voltage)  ;  VE' — (L/iy, 
Blindspannung  (blind  voltage)  ;  EI,  Scheinleistung  (ap- 
parent power)  ;  L,  Leistung  (power)  ;  \/  (£/)" — L',  Blmd- 
leistung  (blind  power)  ;  £//,  Scheinwiderstand  (apparent 
resistance)  ;  L/P,  Werkwiderstand  (work  resistance)  ; 
V  {E/T)' — (L/P)',  Blindwiderstand  (blind  resistance)  ; 
I/E,  Scheinleitwert  (apparent  conductance)  ;  L/E',  Werk- 
leitwert  (work  conductance)  ;  \/  (I/E)' —  (L/ETy,  Blind- 
leitwert  (blind  conductance)  ;  L/{E1'),  Leistungsfaktor 
(power-factor).  The  resistance  measured  with  direct-cur- 
rent is  called  Gleichwiderstand  (direct  resistance).  The 
resistance  which  when  multiplied  with  the  time  and  the 
square  of  the  current  gives  the  Joulean  heat  is  called  Echt- 
widcrstand  (real  resistance).  E.xplanatory  notes  of  these 
definitions  are  added  by  J.  Tcichnuiellcr  and  R.  Richter. — 
Elek.  Zcit.,  Aug.  14,  1913. 

Single-Phase  Commutator  Machines. — Joh.\xn  Liss- 
NER. — The  author  first  explains  in  what  respects  his  method 
of  mathematically  investigating  single-phase  commutator 
machines  differs  from  other  methods  for  this  purpose.  He 
then  applies  his  method  to  calculate  several  special  prob- 
lems. His  method  leads  to  simple  results  for  the  series 
motor,  while  the  theory  of  the  repulsion  motor  and  of  the 
separately  excited  motor  becomes  more  complicated.  Al- 
though problems  of  single-phase  commutator  machines 
cannot  be  treated  as  simply  as  those  of  machines  without 
commutators,  the  author's  method  permits  the  necessary 
number  of  simultaneous  linear  differential  equations  to  be 
ascertained  quickly  and  their  integration  offers  no  diffi- 
culties, although  the  results  obtained  are  only  in  very  spe- 
cial cases  sufficiently  simple. — Elek.  u.  Maseh.  (Vienna), 
July  13  and  20,  1913. 

Sfeed  Regulation  of  Induction  Motors. — F.  W.  Meyer. — 
An  article  illustrated  by  diagrams,  discussing  in  a  simple 
way  the  fundamental  principles  of  the  methods  of  speed 
regulation  of  large  induction  motors  with  the  aid  of  small 
auxiliary  commutator  motors.  The  author  shows  that  in 
such  systems  it  is  ca.sy  to  combine  speed  regulation  with  a 
compensation  arrangement  to  obtain  a  high  power-factor  in 
a  simple  way  without  complications. — Elek.  Zeit.,  Aug.  7 
and  14,  1913. 

Transformers. — W.  M.  Daxn. — .An  illustrated  article  on 
T50,ooo-volt  power  transformers  with  special  reference  to 
the  installation  of  the  Pacific  Light  &  Power  Corporation. — 
Elec.  Journal,  August,   1913- 

Lamps  and  Lighting; 

Electric  Arc  as  Standard  of  Light. — J.  F.  Forrest. — A 
number  of  methods  are  described  by  which  it  was  sought 
to  obtain  a  workable  standard  of  light  from  the  electric 
arc.  using  carbon  electrodes.  .Xmong  these  may  he  men- 
tioned concentric  carbons.    .Satisfactory  results  were  finallv 


obtained  by  using  two  negatives  and  one  positive.  This 
gives  an  arrangement  which  is  easily  controlled  and  easily 
reproduced.  The  three  electrodes  are  set  in  a  horizontal 
plane,  each  negative  making  an  angle  of  100  deg.  to  the 
single  positive.  Each  negative  has  its  own  series  resist- 
ance so  that  when  current  is  flowing  there  proceed  from 
the  end  of  the  positive  electrodes  two  distinct  stable  arcs. 
The  underlying  idea  of  this  arrangement  was  to  force  as 
much  current  as  possible  through  the  end  of  positive  elec- 
trode without  causing  hissing,  so  as  to  cause  the  bright 
quadrant  shown  to  spread  over  the  whole  surface.  It 
is  possible  to  work  with  current  densities  as  high  as  0.4 
amp  per  square  millimeter  of  cross-section  of  the  positive 
carbon.  As  far  as  experiments  go  at  present,  the  two 
steadying  resistances  must  be  kept  entirely  separate,  as  if 
the  combined  current  of  the  two  arcs  traverses  any  resist- 
ance the  currents  rapidly  assume  an  unstable  equilibrium. 
A  nickel  diaphragm,  i  mm  thick,  is  supported  by  an  adjust- 
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able  tube  at  a  distance  of  15  mm  from  the  crater,  the  hcl 
in  the  diaphragm  being  about  I  mm  in  diameter.    Two  stop 
inserted   in   the   tube   cut  off   reflected   light,   and  the  ligh 
from  the  crater  is  thrown  onto  a  white  screen  about  i 
cm  from  the  arc.     A  hole  in  this  screen  passes  a  beam  0 
light    of    sufficient    dimensions   to    cover    the    photometri 
screen.      The    edges    of    this    hole    are    specially    guarde 
against    reflection    by    the   small    stop    placed    immediatel 
after  it.     The  angle  of  the  carbons  was  obtained  exper 
mentally  and  is  that  giving  at  once  the  steadiest  arcs  ar 
the  best  view  of  the  crater.     The  edges  of  the  hole  in  tl 
diaphragm  turned  toward  the  arc  were  beveled,  the  bevt 
ing   forming  protection   against  the  flame   should   the  a 
accidentally    sweep    across    the    face    of    the    diaphragi 
These  diaphragms  were  found  to  be  useless,  owing  to  t 
fact   that   they   buckled   and   were   easily   burned   throup 
Solid  carbons  of  equal  size  in  all  three  places  were  us< 
the  unsteadiness  caused  by  particles  of  the  cores  of  cor 
carbons  falling  out  being  found  to  be  very  disturbing.    I 
tails  are  given  of  the  arrangements  and  results  obtained 
London  Electrician,  Aug.  8,  1913. 

Street  Lighting  u-iV/i  Tungsten  Lamps. — G.  H.  Srn 
KEY. — .An  illustrated  article  on  city-street  lighting  w 
series  tungsten  lamps.  Diagrams  are  given  of  the  var 
tion  of  candle-power  during  the  life  of  tungsten  series; 
carbon  series  lamps,  also  curves  showing  the  net  yearly  ■ 
come  to  central  stations  from  operating  tungsten  sf'^ 
lamps  and  the  saving  effected  by  substituting  tungsten  ' 
carbon  lamps.  Typical  photometric  curves  of  tung;' 
lamps  are  also  givea. — Gen.  Elec.  Reznew,  September,  !■  I- 
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British  Gas-Electric  and  By-Product  Recovery  Plant. — 
in  illustrated  article  on  the  Accrington  Electricity  Works 

I  England,  which  are  working  in  conjunction  with  a  gas- 
roilucer  and  by-product  recovery  plant.  There  are  two 
250-hp.  Mond  pressure  producers  running  on  bituminous 
oal,  which  costs  $3-37  per  ton.  Sulphate  of  ammonia  and 
ir  are  recovered.  There  are  two  looo-hp  gas  engines 
riving  alternators  each  generating  three-phase  currents 
t  6000  volts  to  6600  volts.  This  plant  is  linked  up  to  the 
Ider  high-speed  direct-current  steam  plant  through  three 
lotor-generators  w'hich  permit  the  economical  distribution 
f  the  load  between  the  steam  and  the  gas  plant.  In  the 
as  plant  the  fuel  consumption  is  a  little  more  than  V/z  lb. 
er  kw-hr.  and  costs  about  0.25  cent,  and  against  this  there 
;  to  be  credited  from  the  sale  of  by-products  0.14  cent, 
;aving  a  fuel  cost  of  o.ii  cent  per  kw-hr.  generated. — 
.ondon  Elec.  Rci'iew,  Aug.  15,  1913. 

IFaste  Heat  for  Electricity  Generation. — An  illustrated 
rticle  on  the  West  Hartlepool  central  station,  which  is  the 
rst  municipal  station  in  Great  Britain  to  adopt  the  system 
f  generating  electricity  from  waste  steam  obtained  from 
utside  sources.  The  station  receives  exhaust  steam  from 
he  Seaton  Carew  Iron  Company  and  in  exchange  supplies, 
ree  of  charge,  to  this  company  a  certain  amount  of  elec- 
rical  energy.  The  present  steam  requirements  of  the  plant, 
owever,  are  supplied  from  the  exhaust  steam  from  six 
lowing  engines,  which  in  turn  are  supplied  with  steam  at  80 
J.  to  100  lb.  pressure  from  a  battery  of  sixteen  gas-fired 
oilers,  evaporating  200,000  gal.  of  water  per  day.  There 
re  two  steam-turbine-driven  three-phase  alternators,  each 
f  1250  kva. — London  Elec.  Reznezv,  Aug.  i.  1913. 

Cooling  Gas  Engines. — Bertram   Hopkinson. — A  paper 

II  abstract  read  before  the  (British)  Institution  of  Me- 
hanical  Engineers.  A  description  is  given  of  a  method  of 
ooling  gas  engines  by  injecting  water  into  the  cylinder  in 
he  form  of  a  coarse  spray.  The  advantages  of  this  ar- 
angement  are  discussed,  and  the  results  on  some  tests 
nade  on  an  engine  fitted  in  this  way  are  given. — London 
llectrician,  Aug.  8,  1913. 

Traction 
Berlin. — An  article,  illustrated  by  maps,  on  extensions  of 
he  Berlin  elevated  railroad  and  subway  from  Spittelmarkt 
b   Alexanderplatz    and    Schoenhauser    Allee. — Elek.    Zeit., 
\"g-  7,  1913- 

Installations,  Systems   and   Appliances 
Electrical   Industries   in   Italy. — While    the    general    in- 
ustrial  condition   of  Italy  has   recently  been  unfavorable, 
ihe  Italian   electrical   industries  have   stood  the   crisis   bet- 
fer  than  any  other  industry.     There  are  various  large  wa- 
'er-povver  plants  in  course  of  development.     Congress  has 
'ranted  funds  to  aid  in  the  development  of  the  Tila  water- 
?ower  system.    There  will  be  four  large  storage  reservoirs, 
'Ud  when  completed  there  will  be  available   150,000  hp  in 
iree  falls,  of  together  1000  m.     Notes  are  given  on  some 
ailway  lines  to  be  electrified.    A  table  is  given  showing  the 
nancial  results  of  the  twenty-nine  most  important  com- 
panies supplying  electrical  energy  in  Italy.     Sixteen  of  these 
ave  paid  the  same  dividend  as  last  year,  ten  have  increased 
■|ieir  dividend   and   three  have  reduced   it.     The   average 
ividend  has  increased   from   6  per  cent  to  6.3  per  cent. 
•'nly  two  companies   have   passed  their   dividends,   against 
firee  last  year. — Elek.  Zeit.,  Aug.  7,   1913. 
I  European  Versus  American  Practice  in  Lightning  Arrest- 
^ys. — E.  E.  F.  Creighton. — Nearly  all  the  usual  features  of 
uropean  practice   in   lightning  arresters   are   embodied   in 
15.200-volt  Mexican  installation,  which,   for  the  sake   of 
definite  basis  for  comparison  with  American  practice,  was 
'lected  by  the  author  for  discussion.     In  the  first  section 
f  the  paper  formerly  published  a  comparison  was  made  be- 
veen  the  space  occupied  by  the  European  arrester  and  its 
huivalent  in  American  apparatus,  showing  a  ratio  of  some- 
ping  like  ten  to  one  to  the  credit  of  the  latter.     The  Ameri- 


can equipment  was  also  show'n  to  possess  the  advantage  of 
lower  cost  as  regards  installation,  operation  and  mainten- 
ance. European  practice  is  divided  into  si.x  distinct  sections, 
five  of  which  are  found  in  the  Mexican  installation.  All 
six  are  fully  discussed — one  in  the  first  part  of  the  article 
and  the  rest  in  the  present  instalment.  Of  the  lot,  there 
seems  to  be  no  justification,  theoretical  or  practical,  for  the 
employment  of  two  of  these  arrangements.  The  remaining 
four,  while  possessing  advantages  under  certain  circum- 
stances, are  more  prone  to  trouble-making  than  the  alum- 
inum arrester  and  do  not  provide  adequate  protection  in  the 
same  high  average  number  of  cases. — Gen.  Elec.  Review, 
September,  1913. 

Oil  Switches. — A.  Simon. — A  note  on  what  occurs  when 
the  contact  of  an  oil  switch  is  broken.  The  author  claims 
that  the  oil  itself  does  not  extinguish  directly  the  arc  by  its 
cooling  effect,  but  that  the  arc  is  extinguished  by  the  gas 
formed  by  evaporation  of  the  oil.  On  account  of  the  inertia 
of  the  surrounding  oil,  this  gas  is  under  a  comparatively  high 
pressure. — Elek.  u.  Masch  (Vienna),  Aug.  10,  1913. 

Current  Distribution  in  Busbars. — W.  O.  Schumann. — 
A  mathematical  paper  on  the  distribution  of  alternating 
current  in  two  infinite  parallel  plates.  The  effective  resist- 
ance and  the  "internal"  self-inductance  are  determined.  The 
author  finally  estimates  how  far  his  results  may  be  used 
for  the  case  of  copper  bars  of  finite  dimensions. — Elek.  u. 
Masch.   (Vienna),  July  27  and  Aug.  3,   1913. 

Szvitcliboard  Relays. — D.  Basch. — The  third  article  of  his 
serial  on  the  application  of  switchboard  relays  to  the  pro- 
tection of  power  systems.  In  the  present  instalment  the 
author  deals  with  line  short-circuits. — Gen.  Elec.  Review, 
September,  1913. 

Switchboards. — C.  H.  Sanderson. — In  a  sixth  article  of 
his  serial  on  switchboards  for  alternating-current  power 
stations  the  author  discusses  electrically  operated  switch- 
boards.— Elec.  Journal,  August,  1913. 

Wires,  Wiring  and  Conduits 

Electrical  Contractors. — An  account  of  the  eleventh 
annual  meeting  of  the  German  Association  of  Electrical 
Contractors.  Ely  read  a  paper  on  the  relation  of  central 
stations  to  wiring  contractors.  A  report  was  presented  on 
co-operation  with  the  Association  of  German  Central  Sta- 
tions. The  present  great  tendency  to  sell  or  rent  municipal 
stations  to  private  companies  was  discussed.  Other  objects 
of  discussion  were  monopoly  tendencies  in  the  electrical  in- 
dustry,  organization   problems,   etc. — Elek.   Zeit.,    Aug.   7, 

1913- 

Bakelite  Micarta. — R.  W.  E.  Moore.— An  illustrated 
article  on  the  characteristic  thermal,  electrical,  chemical  and 
physical  properties  of  bakelite  micarta  and  its  applications 
for  brush-holder  tubes,  collector  insulation,  etc. — Elec. 
Journal,  July,   1913. 

Electrophysics  and  Magnetism 

Experimental  Proof  that  the  Electric  Current  in  Metals 
Is  Best  Carried  by  Electrons. — O.  W.  Richardson. — The 
idea  has  recently  become  rather  prevalent  that  the  emission 
of  electrons  from  hot  bodies  is  a  secondary  effect  arising 
in  some  way  from  traces  of  chemical  action.  The  author's 
experiments  with  tungsten  filaments  do  not  confirm  this  view. 
The  author  has  made  a  series  of  experiments  to  test  the 
various  possibilities  of  the  origin  of  the  electronic  emission 
from  tungsten  at  high  temperatures.  His  experiments  prove 
that  the  emission  of  electrons  does  not  arise  from  any 
interaction  between  the  hot  filament  and  surrounding  gases 
or  vapors  nor  from  any  process  involving  consumption  of 
the  material  of  the  filament.  It  thus  follows  that  the 
emission  of  electrons  from  hot  tungsten,  which  there  is  no 
reason  for  not  regarding  as  exhibiting  this  phenomenon  in 
a  typical  form,  is  not  a  chemical  but  a  physical  process. 
This  conclusion  does  not  exclude  the  possibility  that,  under 
other  circumstances,  electrons  may  be  emitted  from  metals 
under    the    influence    of    various    chemical    reagents.      The 
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author's  experiments  "also  show  that  the  electrons  arc  not 
created  either  out  of  the  tungsten  or  out  of  the  surrounding 
gas.  It  follows  that  they  flow  into  the  tungsten  from  out- 
side points  of  the  circuit.  The  expcrinicnts  thfreforc  furnish 
a  direct  experimental  proof  of  the  electron  theory  of  con- 
duction in  metals." — Philos.  Magazine,  August,  1913. 

Electric  Contact  Resistance. — F.  W.  Harris. — An  article 
in  which  the  author  formulates  the  following  laws  of  con- 
tact resistances:  All  other  conditions  being  constant,  the 
voltage  across  a  contact  joint  will  increase  directly  with 
the  current;  or  the  joint  between  two  materials  behaves 
exactly  like  a  resistance.  When  the  conditions  of  the  sur- 
face in  contact  are  not  affected  thereby,  the  voltage  across 
a  contact  will  vary  inversely  with  the  pressure.  The  re- 
sistance between  materials  depends  directly  on  the  internal 
resistance  of  the  materials,  those  having  a  low  resistance 
having  also  a  low  contact  resistance.  The  resistance  be- 
tween contacts  depends  not  upon  their  area  but  only  on  the 
total  pressure  with  which  they  are  forced  together, — Elec. 
Journal.  July,  1913. 

Electrochemistry  and  Batteries 

Electrolytic  Production  of  Caustic  and  Chlorine. — J.  B,  C, 
Kersh.vw, — An  illustrated  article  on  the  Billiter-Siemens 
electrolytic  cell  and  process,  with  a  brief  description  of  two 
plants  in  Germany  and  in  Bohemia  where  this  cell  is  in  use. 
— London  Elcc.  Rcz'iew,  Aug.  15,  1913. 

Units,  Measurements,  and  Instruments 

Total  Radiation  Pyrometers. — G.  K.  Burgess  and  P.  D. 
Foot. — An  abstract  of  an  American  Physical  Society  paper. 
-Mthough  the  relation  between  the  energy  J  emitted  by  a 
black  body  and  its  temperature  T  follows  the  law  J  =  a  T, 
since  the  fraction  absorbed  by  the  radiation  pyrometer  is 
in  general  not  a  constant  factor  for  all  temperatures  but 
rather  of  the  form  /  (T)  there  is  for  this  type  of  pyrometer 
an  equation  which  does  not  necessarily  follow  the  fourth- 
power  law  but  has  the  form  of  £  =  aT^,  where  E  is  the  elec- 
tromotive force  generated  by  the  thermo-element,  and  a 
and  b  certain  empirical  constants,  b  varying  from  3.5  to  4.2 
with  the  seventeen  instruments  tested.  The  emf  indicated 
by  several  Fery  total  radiation  pyrometers  showed  a 
marked  lag  effect  due  to  a  slow  heating  of  the  couple.  Fre- 
quently as  long  an  exposure  as  ten  minutes  is  required  be- 
fore the  maximum  reading  is  attained.  In  other  cases  the 
time  lag  was  less  than  twenty  seconds.  After  the  maximum 
reading  was  shown,  the  emf  for  several  instruments  dropped 
by  an  equivalent  of  10  deg.  C.  during  the  first  ten  minutes, 
when  sighted  as  a  furnace  at  1300  deg,  C,  while  other  in- 
struments maintained  a  constant  value.  This  drop  is  due  to 
the  conduction  of  heat  from  the  hot  to  the  cold  junction  of 
the  thermo-element  and  can  be  easily  minimized  by  increas- 
I'ng  this  distance.  Preliminary  measurements  upon  the  total 
emissivity  of  various  substances  met  with  in  industrial 
work  have  shown  that  the  equation  E  =  b  (logs'  —  log  T) 
is  applicable  where  E  is  the  total  emissivity,  b  the  exponent 
for  the  particular  radiation  pyrometer  used,  S  the  apparent 
temperature  and  T  the  true  temperature  absolute.  Using  this 
relation,  E  for  iron  oxide  was  found  to  be  0,86,  for  nickel 
oxide  0,83.  A  slight  indication  of  a  temperature  variation 
of  emissivity  was  found,  E  increasing  with  temperature, 
but  the  variation  was  almost  within  the  limit  of  errors  of 
observation, — Phys.  Review,  July,  1913. 

Rheostat. — H.  H.  Broughton. — An  illustrated  description 
of  an  inexpensive  loading  rheostat,  built  up  on  the  inter- 
changeable unit  system,  of  simple  and  sound  mechanical 
construction,  for  use  in  test  rooms  and  engineering  labor- 
atories is  described.  The  units  are  made  of  Eureka  wire  in 
frames  of  standard  sizes  so  as  to  dissipate  750  watts  (3 
amp  at  250  volts).  Details  and  illustrations  are  given  of 
the  construction. — London  Electrician.  .Xug.  15.  1913. 
Telegraphy,  Telephony  and  Signals 

VJ'ireless  Telegraphy. — J.  J,  C,  Mueller  and  J.  R.  Grall. 
— An  illustrated  description  of  a  transmitting  and  receiv- 


ing station  for  wireless  telegraphy  with  damped  oscillations 
for  demonstration  purposes  in  schools. — Elek.  Zeit.,  July 
10,  1913, 

Miscellaneous 
Legal  Knoiuledge  Essential  tn  Engineers. — W,  ,\.  J. 
O'Meara, — An  abstract  of  a  lecture  held  before  the  students 
of  F'araday  House,  The  author  discusses  those  points  in 
the  law  of  torts  and  contracts  which  are  likely  to  be  met 
with  by  the  engineer  in  the  course  of  his  practice.  Some 
notes  on  the  discharge  of  contracts  and  the  way  in  which 
they  should  be  constructed  are  also  given, — London  Elec- 
trician.  Aug.  15,  1913, 


Book  Review 


The  Motor  and  the  Dyna.vio.  By  James  Loring  Arnold, 
Ph,  D,,  professor  of  electrical  engineering.  New  York 
University,  178  pages,  166  illus.  Price,  $1,50, 
Easton,  Pa, :  The  Chemical  Publishing  Company, 
This  book  is  not  only  concerned  with  the  principles  under- 
lying the  design  and  operation  of  dynamo-electric  machin- 
ery, but  it  is  also  descriptive  of  machines  and  auxiliary  ap- 
paratus. The  illustrations  are  numerous  and,  on  the  whole, 
clear  and  instructive.  The  language  and  exposition  are 
generally  simple  and  clear.  Both  are  the  outcome  of  a  mind 
accustomed  to  mathematical  thinking,  although  the  mathe- 
matics used  is  not  of  high  order;  the  calculus — assumed  by 
common  assent  to  be  difficult  of  understanding — makes  its 
appearance  only  at  rare  intervals.  The  author  makes  no 
claim  to  originality  in  the  presentation  of  his  subject — or 
subjects.  He  says  what  he  has  to  say  without  preamble, 
clearly,  concisely,  almost  breathlessly.  Herein  seem  to  lie 
the  originality  and  peculiar  fascination  of  the  book.  It  is 
so  utterly  without  superfluous  matter,  so  direct,  and  has 
withal  a  pace  so  rapid  that  it  carries  one  forward  with  the 
same  disregard  of  personal  comfort  as  the  most  exciting 
detective  story.  The  atmosphere  of  undue  haste  is  accentu- 
ated by  the  occasional — although  by  no  means  serious — 
typographical  errors  that  have  remained  undetected  by  the 
proofreaders,  and  by  the  still  rarer  occurrence  of  unsuit- 
able words  hurriedly  chosen.  An  instance  occurs  on  page 
86,  where  the  speed  control  of  "constant-speed  motors"  is 
seriously  discussed.  The  introduction  (Chapter  L)  plunges 
the  reader  in  the  discoveries  of  Oersted  and  the  underlying 
principles  of  all  dynamo-electric  machinery.  It  covers  three 
pages  of  the  book.  Chapter  II,  which  fills  eight  pages,  deals 
with  the  mathematical  principles  of  electromagnetic 
phenomena,  ,\s  we  proceed,  the  practical  interest  increases, 
but  the  principles,  and  the  explanations  of  the  reasons  of 
things,  are  never  overlooked.  The  book  is  consistent — lucid, 
terse  and  time-saving.  On  page  169  the  reader  is  introduced 
to  the  alternating-current  scries  motor;  the  two  following 
pages  contain  characteristic  curves  of  direct-current  and 
alternating-current  motors  respectively,  and  page  172  is 
blank.  We  realize  that  the  end  has  been  reached  with  a 
precipitate  abruptness  entirely  in  keeping  with  the  introduc- 
tory paragraphs.  In  the  preface  the  author  states  that  the 
book  is  the  result  of  many  years'  experience  in  presenting 
"the  essentials  of  electrical  science"  to  college  students  and 
practical  engineers,  and  that  he  "hopes  that  the  book  may  be 
found  practical  and  direct  and  sufficiently  exhaustive  tc 
both  college  men  and  electricians,"  It  is  probable  that  th< 
calculus  and  the  photographs  of  machines  have  been  intro- 
duced for  the  edification  of  the  college  students,  and  fh< 
simple  explanations  and  diagrams  for  the  instruction  0 
operating  engineers  in  charge  of  machinery.  The  bool 
may  have  a  large  circulation,  which  it  seems  to  deserve,  bu 
it  is  not  easy  to  call  to  mind  the  particular  type  of  man  wh' 
will  find  in  this  book  not  only  the  facts  but  the  inspiratii' 
and  food  for  thought  which  he  fails  to  find  in  other  bnil> 
dealing  with  the  variops  phases  of  the  same  subject. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Pot-Type  Electric  Coffee  Percolator 

A  percolator  which  is  more  economical  than  the  elabor- 
te  styles  is  being  introduced  by  the  Westinghouse  Electric 
:  Manufacturing  Company.  All  metal  parts  are  heavily 
inned  inside  and  nickel-plated  outside.     The  heater  is  of 

special  design,  projecting  from  the  bottom  of  the  vessel 
ito   the   water.      If   always   operated    immersed    in   water, 


POT-TYPE    ELECTKIC    COFFEE    PERC0L.\TOR 

he  heater,  it  is  stated,  will  last  a  lifetime,  but  if  for  any 
eason  repairs  are  needed,  new  heaters  can  be  easily  in- 
tailed.  Connections  from  the  heater  are  made  to  suitable 
erminals  carried  in  the  base  of  the  percolator.  A  6-ft. 
ilk-covered  cord  complete  with  detachable  nickel-plated 
eceptacle  and  attachment  plug  is  furnished  with  each  per- 
olator.  The  coffee  retainer  being  made  of  German  silver 
;uarantees  it  against  chemical  action  and  corrosion.  This 
lercolator  consumes  380  watts  and  has  a  capacity  of  2.5 
lints  of  coffee. 


Lineman's  Torch  for  Soldering  Connections 

A    lineman's    torch    has    recently    been    brought    out    by 
lathias  Klein  &   Sons,   of  562   West   Van    Buren    Street, 


LI.N'E.M.W  S    TORCH    FOR    SOLDERING 

Chicago,  111.  The  torch  is  small  and  light  in  weight  and 
:an  be  carried  by  a  lineman  in  his  belt.  It  is  said  to  burn 
without  odor  or  noise,  and  the  flame  will  not  be  extin- 
guished in  the  wind  while  the  wind  shield  is  in  place. 


In  use  the  torch  is  suspended  upon  the  wire  beneath  the 
connection  to  be  soldered  by  placing  the  wire  in  the  slot  in 
the  upper  rim  and  giving  the  body  of  the  torch  a  half  turn 
to  the  right.  A  half  turn  to  the  left  when  the  connection 
is  finished  removes  the  torch  from  the  wire.  The  device 
has  the  further  advantage  that  it  can  be  lighted  or  extin- 
guished almost  momentarily  as  it  is  needed.  A  cup  for 
liolding  soldering  paste  is  provided  with  the  torch. 


Improved  Vacuum  Cleaner 

The  National  Stamping  &  I-:icctric  Works,  of  Chicago, 
liave  brought  out  an  electric  vacuum  cleaner  bearing  the 
Tiame  ''Red  Ring."  Small  rollers  connected  to  the  base 
in  the  manner  indicated  in  the  accompanying  illustration 
permit  the  device  to  stand  alone  in  an  upright  position. 
I'or  cleaning  under  beds  and  other  furniture,  however,  the 
apparatus  can  be  dropped  to  an  8-in.  clearance.  A  uni- 
versal 1/6  hp  motor,  operating  at  no  or  220  volts,  is  used. 
This  drives  a  small  fan  and  the  weight  of  the  cleaner  with- 


VACUUM    Cr.EANER 

out  attachments  is  said  to  be  only  9  lb.  The  body  of  the 
device  and  of  all  the  tools  and  attachments  is  made  of  hard 
fiber,  not  apt  to  injure  polished  floors,  floor  coverings  or 
furniture.  The  manufacturer  says  that  the  machine  has  a 
displacement  of  over  100  cu.  ft.  of  air  a  minute.  It  cleans 
a  strip  II  in.  wide.  The  fan  pulls  the  dust  and  dirt  down 
into  the  bag  from  the  top  and  not  up  from  the  bottom.  The 
suction  is  from  the  nozzle  through  tubing  to  the  top  of  a 
cylindrical  housing  and  into  it  through  an  opening.  A 
little  window  at  the  top  of  this  housing  enables  the  operator 
to  see  the  entrance  of  the  dust  and  to  know  whether  the 
machine  is  operating  constantly.  The  handle  of  the  ma- 
chine  contains   a   suction   pipe.      By   manipulating  a   valve 
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the  machine  is  ready  lor  cleaning  walls,  stairs,  radiatiirs, 
etc.  The  (lust  and  dirt  are  all  arrested  by  the  dust  fabric 
without  passing  through  the  fan.  It  is  thus  declared  that 
no  fan  trouble  can  occur  with  the  Red  Ring  cleaner,  as 
the   fan  handles  nothing  but  air. 


Dust-Proof  Lighting  Unit  for  Hospitals 

A  lighting  unit  especially  designed  for  hospital  service 
has  been  brought  out  by  the  Lighting  Studios  Conipany, 
New  York  City.  The  fixture  is  of  the  semi-indirect  type, 
the    lower    bowl    being   of    Doric    moonstone    glass.      The 
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EXTERIOR    .\ND   SECTIO.N'    OF    DUST-PROOF   LIGHTIXG    VXIT 


interior  of  the  unit  is  protected  from  dust  by  an  inclosing 
covering  of  transparent  glass.  The  unit  is  provided  with 
a  three-way  electrolier  pull  switch  wired  so  that  one,  two 
or  three  lamps  may  be  operated  in  the  bowl  or  all  may  be 
turned  off.  The  stem  and  other  parts  are  of  plain  design 
finished  in  white  enamel. 


The  appliance  shown  in  l-'ig.  3  has  been  made  to  sup- 
Iilant  the  sheet-iron  box  used  as  a  pull  box  and  consists  of 
two  cast-iron  telescoping  shells.  The  upper  section  rests 
upon  an  ordinary  bushing  and  the  lower  one  upon  a  feeder 


FIG.  3 SUBSTITUTE  FOR   PUI.I.   BOX 

support.  By  the  use  of  this  device  scrap  pieces  of  con<luit 
may  be  worked  up  and  used  as  sleeves  which  are  in  reality 
pull  boxes  for  either  horizontal  or  vertical  conduit  nms. 
These  appliances  are  being  manufactured  by  the  Xorris 
Electric  Specialty  Company  and  sold  by  Mr.  Colnian  J. 
Mullin.  ^»  Park  Row,  New  York  City. 


Portable  Derrick  for  Erecting  Heavy  Poles 

.■\  steel-frame  pole  erector  so  designed  that  it  may  be  taken 
apart  for  convenience  in  shipping  and  which  may  also  be 
assembled  on  a  12-ft.  wagon  bed  in  less  than  four  hours  by 
a  single  man  has  been  put  on  the  market  by  W.  X.  Mat- 
thews &  Brother,  St.  Louis,  Mo.  The  weight  of  the  derrick 
complete  is  said  to  be  less  than  700  lb.  .\s  will  be  seen 
from  the  illustration,  the  main  .\-frame  of  the  derrick 
rests  on  the  street  when  the  pole  is  in  the  process  of  erec- 
tion but  is  lifted  clear  of  the  ground  when  the  wagon  is 
being  moved.  Two  sets  of  block  and  tackle  regulate  the 
height  and  angle  of  the  A-frame  and  lift  the  pole  so  that  it 


Cable  Supports  and  Sleeves 

The  feeder  support  which  is  shown  in  Fig.  i  consists  of 
a  block  of  lignum  vitse  bored  to  admit  one,  two  or  three 
cables,  the  block  being  finished  on  the  outside  with  oppo- 
sitely inclined  faces.  When  the  outer  pieces  shown  in  the 
illustration  are  screwed  down  upon  the  block  the  sawed 
openings  in  the  circumference  which  lead  to  each  of  the 
three  holes  close  up  on  the  cables  and  hold  them  securely  in 
place.  By  this  method  the  weight  of  the  cables  is  trans- 
ferred to  the  conduit,  which  in  turn  may  be  secured  to  the 
building  at  suitable  places.  This  device  is  regularly  made  in 
four  stock  sizes  and  can  be  installed  on  any  conduit  ranging 
from  1.25  in.  to  3.5  in.  in  diameter. 

The  illustration  Fig.  2  shows  another  type  of  feeder 
support  which  may  be  slipped  on  the  cables  after  tlicy  have 


nm 


5 


o 


y 


FIGS.    I    AND   2 FEEDER    SUPPORTS 

been  installed.  The  blocks  of  lignum  vitae  in  this  case  are 
held  together  by  a  two-part  metal  clip.  This  device  can  be 
used  on  conduit  varying  in  size  from  1.5  in.  to  3.5  in.  in 
diameter. 


P0RT.\BLE    DERRICK    FOR     ERECTING    HE.WV    PUI.ES 

may  be  dropped  into  the  hole  without  the  attendant  risks 
w-hich  accompany  "piking  in"  a  pole  of  such  great  weight. 
It  is  said  that  two  linemen  and  a  teamster  are  able  to  erect 
from  forty  to  fifty  poles  a  day  with  the  aid  of  this  device, 
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ovided  the  poles  are  not  over  50  ft.  in  length.  Longer 
les  may  be  handled  with  the  derrick  but  the  time  re- 
ired  for  erecting  is  somewhat  more. 


Electrically  Heated  Earthenware  Teapot 

Formerly  nearly  all  lines  of  .electrically  heated  house- 
ild  devices  were  finished  either  in  nickel  or  in  copper,  but 
step  in  advance  has  recently  been  made  by  the  Rochester 
amping  Company,  which  has  brought  out  a  line  of  domes- 
:  appliances  made  in  china  and  earthenware.  Both  the 
rthcnware  teapot  and  the  percolator  are  being  made  with 
e  heating  unit  which  was  formerly  used  in  the  metal 
oducts  of 'the  same  size.  The  bodies  of  the  devices  are 
id  to  be  made  of  Guernsey  earthenware.  To  add  at- 
activeness,  the  bodies  are  decorated  with  a  design  of 
ckel  applique  over  sterling  inlay. 

For  persons  desirous  of  having  a  percolator  of  light 
eight  there  has  been  developed  an  aluminum  device 
uipped  with  a  built-in  heating  unit.     The  handle  is  ebon- 


The  letters  in  the  sign,  which  reads  "Dennison  Mfg. 
Co.,"  are  made  of  wood,  painted  white  and  mounted  on  a 
framework  of  galvanizcd-iron  pipe.  The  capital  letters  are 
10  ft.  high  and  the  small  letters  5  ft.  high.  The  illumination 
is  accomplished  by  eight  Cooper  Hewitt  automatic  lamps, 
each  placed  in  a  galvanized-iron  box  with  glass  door.  The 
lamps  are  equipped  with  a  specially  designed  reflector  which 
directs  the  lights  so  as  to  cover  the  entire  surface  of  the  let- 
ters. The  sign  is  80  ft.  long  and  the  top  of  the  tallest  letter 
is  19  ft.  from  the  roof.  The  eight  lamps  furnish  a  con- 
nected load  of  1380  watts,  or  about  half  the  energy,  it  isr 
estimated,  that  would  be  required  to  illuminate  properly  a 
sign  of  this  size  with  incandescent  bulbs. 

The  lamps  for  this  sign  were  supplied  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa. 

Outdoor  Lighting  Fixture 

The  Public  Service  Company  of  Northern  Illinois  has 
designed  a  standard  type  of  outdoor  tungsten  street  fi.xturc. 
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OUTDOOR     I.ICHTINc;     FI.XTURE 


ed  with  an  aluminum  tip  to  prevent  burning.     The  whole 
:vice  is  said  to  present  a  very  pleasing  appearance. 


Sign  Illuminated  with  Reflected  Light 

-An    electric    sign    erected    in    the    tnwn    of    I'raniinghani. 
ass.,  presents  an  attractive  a]ipearancc   from  the  railroad 


which  is  being  made  by  the  Line  Material  Company,  South 
Milwaukee.  Wis.  A  clover-leaf  iron  pole  plate  which  is 
large  enough  for  any  pole  is  provided  for  securing  the 
fixture.  The  plate  is  made  of  malleable  iron  and  can  be 
shaped  to  fit  small  poles.  Ornamental  steel  scrolls  above 
and  below  the  pipe  add  to  the  appearance  and  strength. 

To  one  end  of  the  5-ft.  i-in.  pipe  goose-neck  is  attached 
a  non-drop  insulator.  Between  the  reflector  and  insnlator 
there  is  a  malleable-iron  spread  arm,  to  which  are  attached 
two  ordinary  wooden  pins,  (ilass  insulators  can  be  used 
upon  these  pins  for  supporting  the  wires  to  the  lamp,  in- 
suring good  insulation. 


SIGN     ILLUMI.XATEU     WITH     REFLECTED     LIGHT 

icausc  of  its  distinctive  color,  a  light  emerald  green.  The 
;flectcd  light  from  the  hidden  lamps  gives  the  sign  the  ap- 
sarance  of  being  painted  on  its  background  of  clouds  in 
liosphorescent  paint. 


Motor-Driven  Alternating-Current  Fire-Pump 
Controller 

The  Cutler-Hammer  Manufacturing  Company,  of  Mil- 
waukee, Wis.,  has  recently  put  on  the  market  a  new  type  of 
motor-driven  alternating-current  fire-pump  controller.  The 
controller  showti  in  the  illustration  is  intended  for  use  with 
a  loo-hp,  440-volt,  three-phase,  6o-cycle  slip-ring  motor. 
Mounted  on  the  control  panel  are  a  voltmeter,  an  ammeter, 
a  three-pole,  rigid-arm,  plain-overload  circuit-breaker,  a 
three-pole,  double-throw  knife  switch,  a  pressure  governor 
■  and  a  combined  manual  and  automatic  fire-pump  motor 
starter.  At  the  back  of  the  panel  in  a  suitable  angle-iron 
frame  are  mounted  the  cast-iron  resistance  grids  which 
are  used  as  the  starting  resistance  in  the  secondary  circuit 
of  the  motor.  The  whole  controller  is  inclosed  in  a  sheet- 
iron  splash-proof  case  mounted  on  a  pedestal  2  ft.  high. 

The  double-throw  knife  switch  at  the  base  of  the  panel  is 
used  for  transferring  the  motor  from  one  set  of  service  lines 
to  another,  as  connection  to  two  separate  power  lines  is 
often  provided  for  reliability.     The  starter  proper  consists 
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;i  square  .sliaft  above  which  are  mounted  the  three 
luary  and  the  si.-c  secondary  cam-operated  switches, 
ere  is  also  an  auxiliary  cam-operated  switch  at  the  ex- 
me  right  which  controls  the  pilot  motor  during  automatic 


ST.\KTING   PANEL   FOR    .AI.TEKX  .\TING-CUKHENT    FIRE    I'U.Ml'J- 

operation.  When  operated  manually  the  cam  shaft  whicli 
actuates  these  switches  is  revolved  by  a  liand  Icvur  shown 
at  the  extreme  left  of  the  shaft. 


Focusing-Type  Flame-Arc   Lamp 

The  focusing-typc,  long-life  flame-arc  lamp  sliown  here- 
with is  now  being  built  for  operation  on  either  direct- 
current  or  alternating-current  multiple  circuits,  multiple 
.series  circuits  or  constant-current  series  circuits. 

The  products  of  combustion  of  the  arc  circulate  in  the 
inner  globe  and  condensing  chamber  and  are  deposited 
in  the  latter,  keeping  the  inner  globe  clear.     The  condens- 


upper  carbon  through  the  agency  of  the  c'utch  acting 
directly  on  the  carbon.  The  carbon  is  raised  the  entire 
length  of  the  arc  and  floated  by  the  solenoids  until  the 
lamp  fieds,  when  the  lower  carbon  rises  and  the  arc  starts 
again  at  the  same  place. 

The  feature  of  the  lamp  lies  in  the  mechan 
of  the  type  built  for  operation  in  series  on  (■ 
stant-potential,     direct-current    circuits.       Tli- 
lamps  are  operated   with   series   solenoids    on 
avoding  the  trouble  which  is  occasioned  by  dillei- 
ential  windings  in  constant-potential  series  lamps 


FKi.     2 FOl.  r.sIN(,-TYrE     FI.\.\IE     ARC 

with  internal  resistance.  The  solenoids  are  of  a  special 
design  which  permits  of  the  automatic  regulation  of  the 
lamps   in   a   series. 

The  differential  principle  is  used  in  the  constant-current 
series  lamps  where  the  reduction  of  losses  in  the  mechan- 
ism is  of  prime  importance.  Separate  pairs  of  series  and 
shunt  solenoids  operate  the  clutch  through  the  agency  of  a 
walking  beam  and  thus  the  danger  of  baked-out  shunts 
is  avoided. 

OPERATING    DATA     FROM    FLAME-ARC    LAMPS 
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FIG.     I i'ltOTOMETRIC    CUR\ES 


ing  chamber  is  of  copper,  easily  removed  and  cleaned. 
The  only  entrance  for  water  to  the  condenser  is  well  up 
under  the  lamp  skirt  and  is  fully  protected.  .\  continu- 
ous band  of  copper  protects  the  top  of  the  outer  globe. 
There   are   no  joints  exposed   to   the   weather. 

In  the  multiple  lamps  a  pair  of  series  solenoids  raise  the 


The  data  in  the  accompanying  table  and  the  drawn  - 
showing  the  photometric  curves  for  the  various  lamps 
give  an  idea  of  operating  characteristics  of  the  lamps., 
Curve  I  has  been  taken  from  the  multiple  direct-current, 
lamp  operating  on  a  Iio-volt  circuit  and  taking  a  current' 
of  6.5  amp.  Curves  2  and  3  were  taken  from  the  multiple 
alternating-current  lamp  operating  on  a  no-volt.  6o-cycle 
circuit  and  taking  7.5  amp  and  the  series  alternating- 
current  lamp  operating  on  60-cycle  circuit  and  taking  7.5 
amp  at   76  volts. 

These   lamps   are   manufactured   by   the   Adams- Bagnall 
Flectric  Company,  of  Cl^-eland,  Ohio. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


New  Building  of  Laclede  Gas  Light  Company. — The 
iclede  Gas  Light  Company,  which  supplies  electrical 
lergy  for  industrial  purposes  in  the  central  business  dis- 
ict  of  St.  Louis,  has  moved  into  its  fine  new  eleven-story 
fice  building  on  the  corner  of  Olive  and  Eleventh  Streets, 
r.  C.  L.  Holman  is  president  and  general  manager. 
Flaming-Arc  Lamp  Business  Improving. — The  H.  M. 
irschberg  Company,  of  30  East  Twentieth  Street,  New 
ark.  reports  that  its  present  business  in  flaming-arc  lamps 
id  carbon  electrodes  is  exceptionally  good,  recent  orders 
ing  from  the  Mead  Morrison  Company,  of  Boston,  and 
Dm  the  Grand  Opera  House  and  the  Metropolitan  Opera 
ouse,  both  of  Philadelphia,  Pa.  H.  M.  Hirschberg,  the 
esidcnt  of  the  company,  is  planning  a  trip  to  Europe  dur- 
g  the  tirst  week  in  October,  to  investigate  some  improve- 
ent  work  in  progress  there  in  connection  with  both  arc 
nips  and   carbons. 

Kansas  City  Firm  Pushing  Industrial  Lighting  Business. 

The  K.  W.  Hodge  Electric  Company,  of  Kansas  City, 
o.,  is  just  beginning  its  annual  industrial  lighting  cam- 
ign.  This  is  the  third  year  that  it  has  made  a  special 
mpaign  on  industrial  fi-xtures,  consisting  of  white- 
anieled  steel  shades,  principally,  made  up  into  several 
fferent  designs  for  factory  and  warehouse  lighting.  Last 
ar  a  persistent  effort  for  this  kind  of  fixture  business 
suited  in  many  more  orders  than  it  had  anticipated  the 
Id  would  produce.  The  company  is  now  extending  its 
mpaign  to  a  number  of  adjacent  cities  in  Missouri  and 
ansas. 

Hartford  Company  Working  Overtime. — The  Arrow  Elec- 
r  Company,  of  Hartford.  Conn.,  is  employing  at  the 
escnt  time  the  largest  force  of  men  ever  used  in  its  shops. 
d  ov.ertime  work  is  being  done  in  several  departments, 
regard  to  this  unprecedented  activity,  the  following 
itemcnt  was  given  out  by  E.  R.  Greer,  vice-president  of 
e  company:  "Our  present  business  is  only  normal,  but 
nen  fall  comes  and  the  days  become  shorter  we  expect 
at  there  will  be  an  increased  demand  for  our  electrical 
oducts.  Tlat  is  the  reason  for  our  overtime  work  and 
r  maximum  force  of  employees.  We  expect  a  fine  fall 
sincss." 

Coal  Company  Orders  Electric  Mine  Locomotives. — 
le  Delaware.  Lackawanna  &  Western  Coal  Company  has 
St  ordered  from  the  Jeflfrey  Manufacturing  Company 
■enty  7-ton  electric  locomotives,  each  equipped  with  two 
-hp  ball-bearing  motors  of  the  Jeffrey  type,  and  three 
-ton  locomotives,  each  of  which  carries  three  iio-hp 
otors  of  the  same  design.  All  of  these  tractors  have 
mor-plate  side  frames.  The  order  is  said  to  be  one  of 
e  largest  single  purchases  of  this  class  of  equipment 
er  made  in  the  East,  and  the  larger  size  locomotives  are 
id  to  be  the  first  of  their  kind  to  be  used  in  the  anthra- 
:e-coal  district. 

Industrial  Applications  of  Electrical  Machinery. — The 
(lii'^trial  applications  of  electricity  are  growing  more  nu- 
erous  ever}'  day,  and  a  report  on  recent  orders  for  gen- 
ating  control  and  drive  equipment,  just  received  from  the 
;neral  Electric  Company,  illustrates  the  diversity  of  busi- 
•ss  enterprises  in  which  electricity  helps  do  the  work. 
3  mention  a  few  of  the  different  applications  of  the  above 
ture,  the  following  concerns  which  have  been  recent  pur- 
asers  of  General  Electric  products  may  be  cited:  New 
istlc  (Pa.)  Portland  Cement  Company;  Delaware.  Lack- 
lanna  &  Western  Railroad  Company;  United  States 
luminum  Company,  New  Kensington,  Pa.;  H.  U.  L. 
lase  Bag  Company.  St.  Louis.  Mo.;  Standard  Oil  Com- 
iny.  New  York;  New  Haven  fConn.)  Clock  Company,  and 


the   Snider   Manufacturing   Company,   of   Logan.   Ohio,   fur- 
niture manufacturer. 

Louisville  Exposition  a  Success. — A  "Made-in-Louisville" 
exposition  was  held  last  week  at  Louisville,  Ky.,  and  the 
Louisville  Gas  &  Electric  Company  turned  over  to  the  ex- 
hibitors the  Electric  Building,  which  was  headquarters  for 
the  Kentucky  Electric  Company  before  the  recent  merger. 
A  number  of  electrical  exhibits  were  housed  in  this  struc- 
ture, among  them  an  electric-welding  outfit  shown  by  the 
Stratton  &  Terstegge  Company.  The  James  Clark,  Jr., 
Electric  Company,  manufacturer  of  electrical  apparatus, 
attracted  wide  attention  with  its  line  of  direct-connected. 
motor-driven  machine  tools,  one  of  which  was  displayed 
in  a  Fourth  Avenue  shop  window. 

New  St.  Louis  Office  of  the  General  Electric  Company.^ 
The  General  Electric  Company  has  moved  its  district  offices 
in  St.  Louis  from  the  Wainwright  Building  to  the  thir- 
teenth floor  of  the  Pierce  Building,  on  Fourth  Street,  ex- 
tending from  Chestnut  to  Pine  Street.  The  Pierce  Build- 
ing is  across  the  street  from  the  Planters'  Hotel,  a  location 
well  known  to  visitors  in  St.  Louis.  The  new  quarters  are 
larger  than  the  old  ones  and  have  been  made  necessary  by 
increasing  business.  Mr.  F.  N.  Boyer  is  the  district  man- 
ager in  charge  of  the  St.  Louis  office,  which  now  reports 
directly  to  the  main  office  in  Schenectady  and  is  no  longer  ^ 
sub-office  of  the  Chicago  office. 

New  Electric  Vehicle  Marketed. — From  C.  F.  Guyon,  of 
100  William  Street,  New  York,  representing  the  Champion 
Electric  \'ehicle  Company,  of  Owego,  N.  Y.,  it  is  learned 
that  the  company  is  prepared,  after  a  lengthy  period  of 
development,  to  give  prompt  deliveries  on  its  new  line  of 
750-lb..  looo-lb.  and  2000-lb.  delivery  wagons.  These  cars 
have  a  maximum  speed  of  12  to  14  miles  per  hour  and  are 
good  for  60  miles  on  one  charge  of  the  battery.  They  will 
be  on  exhibition  at  the  electric-vehicle  show  in  the  Grand 
Central  Palace,  New  York,  next  month.  The  Eastern 
sales  agent  for  these  new  cars  is  the  Henry  Tobin  Com- 
pany,  Inc..  of   150  West   Fifty-fifth  Street,   New  York. 

Central  Stations  Buy  York  Refrigerating  Machines. — 
.\mong  the  recent  purchasers  of  refrigerating  apparatus 
from  the  York  Manufacturing  Company,  of  York,  Pa.,  are 
the  United  Electric  Light  &  Power  Company,  of  New 
York,  which  took  an  8-ton  machine,  and  the  Fayette  Light, 
Ice  &  Coal  Company,  of  Fayette,  Mo.,  to  which  a  30-ton 
machine  was  sold.  The  aggregate  capacity  of  the  refrig- 
erating machines  sold  by  the  York  company  since  its  last 
report  is  1422  tons,  mostly  in  small  units,  although  there 
are  included  in  that  total  two  machines  of  175  tons  capacity 
each,  one  of  which  v.as  sold  to  the  Long  Island  Ice  Com- 
pany, of  Brooklyn,  N.  Y.,  and  the  other  to  the  Duquoin 
(111.)  Utility  Company. 

Cleveland  Electrical  Companies  Merged. —  Ihree  large 
electrical  companies  in  Cleveland.  Ohio,  have  been  merged 
to  create  the  Elliott  Electric  Company,  which  will  have  its 
office  at  322  Champlain  Avenue,  N.  W.  The  new  concern 
has  taken  over  the  business  of  the  S.  K.  Elliott  Electric 
Company,  retaining  for  the  present  the  old  company's 
headquarters  and  equipment.  S.  K.  Elliott  will  now  be 
associated  wth  the  new  corporation.  In  addition  to  taking 
over  the  S.  K.  Elliott  Electric  Company  the  new  concern 
acquires  the  Motor  Rental  &  Sales  Company  and  the  Ripple 
Engineering  Company.  With  the  new  organization  will  be 
associated  the  Miller-Seldon  Electrical  Company,  Detroit, 
Mich.  The  company  will  sell,  rent  and  exchange  electrical 
machinery  for  engineering  and  construction  work  and  will 
also  act  as  selling  agent  for  the  Sterling  Electric  Lamp 
Company.     .\  specialty  will  be  made  of  renting  motors  an<t 
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l)ovvcr  machinery.  W.  H.  Scldoii.  Jr.,  of  Detroit,  is  presi- 
dent of  the  new  conii)any:  M.  C.  Ripple  is  treasurer  and 
general  nuina^ier,  an<l  1..   H.   Holt  is  secretary. 

Rubber  Company  Installing  Electric  Drive. — The  Penn- 
.sylv.iiiia  l\iibl)er  Company,  of  Icannctte,  Pa.,  will  equip  its 
plant  with  new  apparatus  for  electrical  drive,  consisting  of 
a  5ao-kw  Curtis  turho-generalor.  one  300-hp  motor,  four 
motors  of  40  hp  and  75  hp,  control  panels,  switchboard  and 
accessories.  All  of  this  apparatus  has  been  ordered  from 
the  General  Electric  Company. 

Detroit  Electrics  to  Be  Sold  at  Reduced  Prices. — .\. 
Weatherliy.  I'osliin  manager  of  the  Aiulerson  I'-lectric 
Car  Company,  of  Detroit,  Mich.,  stated  in  a  recent  inter- 
view that  prices  on  the  1914  models  will  be  materially 
reduced  from  those  prevailing  this  year.  Next  year's  cars 
will  contain  many  improvements  including  larger  battery 
capacity,  larger  tires,  electric  brakes,  longer  wheelbase, 
roomier  bodies  and  longer  and  wider  seats.  Purchasers 
will  be  allowed  the  choice  of  worm  or  bevel-gear  drive  and 
rear  seat   or   duplex   steering  control. 

Dayton  Company  Replaces  Old  Power-Plant  Apparatus. 
— .\l  the  plant  nf  the  National  Casli  Register  Company, 
Dayton,  ( )iiio.  extensive  changes  in  power  equipment  are 
in  progress.  Two  new  Stirling  boilers  of  6iO-hp  rating  are 
being  put  in  to  replace  four  old  boilers.  Steam  will  be 
generated  at  175  lb.  pressure  and  carried  through  a  h'oster 
superheater,  where  it  will  be  raised  to  75  deg.  superheat. 
The  boiler  auxiliaries  will  include  Murphy  stokers,  two  to 
each  l)oiler.  Simplex  blow-oflf  valves  and  a  Williams  com- 
bination feed  regulator  and  water  column.  .*\n  .Mlis-Chal- 
niers  turbo-generator  set  of  2000-kw  normal  capacity  is 
also  being  installed.  This  will  operate  at  360a  r.p.m.  on 
155  lb.  of  steam  at  75  deg.  superheat.  The  generator  will 
deliver  three-phase.  60-cycle  current  at  440  volts.  A  West- 
inghouse-La  Rlanc  condenser  will  supply  the  vacuum  in 
the  turbine,  and  a  reducing  valve  will  also  be  installed  to 
assist  one  of  the  present  reciprocating  units  in  maintaining 
a  constant  pressure  of  i^  lb.  on  the  exhaust-heating  system. 

Optimistic  View  of  the  Lamp  Situation. — Supplementing 
the  note  cniitained  in  tlie  issue  of  .\ug.  j6.  one  received 
from  J.  W.  Morrcll,  president  of  the  Kastern  Electric 
Lamp  Company  Division  of  the  Franklin  Electric  Manu- 
facturing Company,  reflects  a  spirit  of  optimism  which 
seems  to  prevail  generally  among  the  members  of  the 
electric-lamp  fraternity.  Mr.  Morrell  says,  in  part:  "The 
Eastern  Electric  Lamp  Company  anticipates  no  changes 
in  management  or  sales  methods,  having  obtained  satis- 
factory results  with  the  personnel  and  sales  system  at  pres- 
ent employed.  The  growth  of  the  business  has,  however, 
justified  the  acquisition  of  additional  large  manufacturing 
plants  located  at  Middletown,  Conn.,  which  this  concern, 
in  conjunction  with  its  associated  companies,  expects  to 
equip,  as  rapidly  as  possible,  to  handle  the  growing  demand 
for  its  goods.  In  addition  to  two  large  plants  already  in 
full  operation,  the  factory  property  referred  to  above  will 
probably  be  partly  equipped  and  running  by  Oct.  I,  on 
which  date  the  company  expects  to  be  producing  3000  fin- 
ished lamps  per  day,  a  production  which  will  be  steadily 
augmented  during  the  late  fall  and  winter  as  additional 
equipment  is  installed."  This  statement  corrects  the  state- 
ment previously  made  in  these  columns  to  the  effect  that 
the  Middletown  plant  would  start  operations  on  or  about 
Jan.    I,    1014. 

General  Electric  Equipment  Sold  to  Steel  Mills. — In 
addition  to  the  large  motor  order  from  the  Bethlehem 
Steel  Company  noted  elsewhere,  the  General  Electric  Com- 
pany, of  Schenectady.  N.  Y.,  has  recently  received  orders 
for  various  kinds  of  electrical  equipment  from  a  number  of 
other  companies  in  the  same  field.  The  .'\merican  Sheet 
&  Tin  Plate  Company,  of  Pittsburgh,  Pa.,  will  add  to  its 
electrical  equipment  at  Gary,  Ind.,  two  i6oo-hp  General 
Electric  mill-type  motors  with  sectional  control  equipments 
and  panels.  From  the  Otis  Steel  Company,  Cleveland, 
Ohio,  has  been  received  an  extensive  order  for  electric  drive 
equipment,  including  two  4500-kw  Curtis  turbo-generator 
units  with  a  loo-kw  turbo-exciter  and  a  so-kw  motor- 
generator  exciter  set;  two  looo-kw  two-unit  two-bearing 
motor-generator  sets;  three  400-kva  transformers;  one 
I'Sno-hp,   two    i2O0-hp   and   one   200-hp    motor;    switchboard 


panels  and  accessories.  An  installation  of  one  87S-hp  and 
lour  75-hp  mill-type  motors  is  to  be  made  at  the  plant  of 
the  Hrier  Hill  Steel  Company,  Youngstown,  Ohio,  and  the 
National  Tube  Company  will  add  to  the  electrical  equip- 
ment of  its  Pennsylvania  works  two  iso-hp  induction  mo-, 
tors.  The  Illinois  Iron  &  Bolt  Company,  of  Carpentcrs- 
ville.  III.,  will  equip  for  electric  drive  and  install  tiftecii 
motors  ranging  from  3  hp  to  40  hp,  with  oil  switches  and 
accessories,  all  of  which  will  be  furnished  by  the  Gi  i 
Electric  Company. 

Central  Stations  Use  New  Flexible  Coupling. — Ain^ni; 
the  leading  central  stations  in  which  the  Francke  Hcxihle 
coui)ling  is  being  used  are  those  of  the  Public  Service 
Railway  Company  of  New  Jersey,  the  New  York  Edison 
Company  and  the  Interborough  Rapid  Transit  Company  of 
New  York.  The  Rochester  (N.  Y.)  Railway  &  Light  Com- 
pany is  one  of  the  most  recent  purchasers.  This  all-metal 
coupling,  sold  by  the  Smith-Serrell  Company,  New  York, 
is  adaptable  to  a  wide  range  of  service.  With  the  growing 
popularity  of  the  direct-connected  turbo-generator  set  has 
come  an  increasing  demand  for  the  coupling  from  the 
leading  manufacturers  of  such  units,  and  the  General  Elec- 
tric Company  is  furnishing  it  with  the  new  lOOO-kw  set 
recently  placed  on  the  market  and  operating  at  3600  r.p.m. 
Other  places  where  the  device  has  been  installed  with 
entire  satisfaction  are  on  gas-engine  generator  sets,  on 
motor-driven  fan  equipment  and  on  regular  line-shaft  con- 
nections. The  couplings  are  made  for  all  shaft  sizes  from 
■54   in.  up  to  20  in. 

Electrification  of  Bethlehem  Steel  Plant  Extension. — 
The  Bcthlebem  Steel  Company  is  at  present  equipping  the 
bar-mill  extension  at  its  Lehigh  plant.  South  I'ethlehcm, 
Pa.  Electric  drive  is  to  be  used  throughout.  Three  Gen- 
eral Electric  three-phase  alternators  of  2500-kw  rating  will 
be  installed,  directly  connected  to  Bethlehem  Steel  gas 
engines,  and  will  supply  energy  at  80  per  cent  power-factor, 
25  cycles  and  6600  volts,  for  the  power  demands  of  the 
mill.  Excitation  will  be  furnished  from  a  motor-generator 
set  at  240  volts,  and  arrangements  are  to  be  made  so  that 
tbe  present  direct-current  system  will  serve  as  an  emerg- 
ency source.  The  switchboard  gallery  will  contain  control 
panels  for  the  alternators  and  feeder  circuits  and  the  motor- 
operated  oil  switches  will  be  located  beneath  it.  Duplicate 
full-capacity  buses  will  be  used  with  an  auxiliary  bus  car- 
rying a  spare  switch  for  the  alternators  and  the  same  ar- 
rangements for  the  feeders.  A  1500-kw  reversible  motor- 
generator  set  will  tie  the  two  systems  together.  The 
energy-consuming  apparatus  to  be  installed  in  the  mill  is 
varied.  A  lo-ton  Girod  electric  furnace  will  be  put  in  and 
fed  through  furnace  transformers  of  the  Pittsburgh  Trans- 
former Company.  The  General  Electric  Company  will  sup- 
ply for  drive  purposes  fourteen  induction  motors  (seven 
of  them  two-speed  motors'),  ranging  from  350  hp  up  to 
4500  hp,  for  direct  connection  to  the  rolling  mills.  The 
Westinghouse  Electric  &  Manufacturing  Company  is  fur- 
nishing a  35-in.  reversing  blooming-mill  equipment,  con- 
sisting of  a  flywheel  motor-generator  set,  made  up  of  a 
slip-ring  induction  motor  and  two  600-volt  direct-current 
generators  connected  in  series,  together  with  completf 
switchboard  and  exciter  apparatus.  The  motors  on  tbf 
blooming  mill  will  be  similar  to  the  above  generators. 
being  600  volts  each  and  connected  in  series.  The  Crocker- 
Wheeler  Company  will  supply  for  this  installation  three 
500-kw  motor-generator  sets  which  will  furnish  direct  cur- 
rent at  240  volts  for  operating  mill  tables,  cranes  and 
small  motors.  The  mill  tables  will  be  driven  by  Westing- 
house  motors,  operated  by  the  Electric  Controller  &  Manu- 
facturing Company's  magnetic  controllers.  The  crane 
equipment  is  being  built  by  the  Morgan  Engineering  Com- 
pany and  the  .\lliance  Machine  Company  and  includes  about 
twenty  cranes.  aM  designed  after  modern  steel-mill  speciii- 
cations  and  equipped  with  the  latest  safety  devices.  Tin 
cranes  will  be  driven  and  operated  in  the  same  way  as  th< 
mill  tables.  This  equipment  work  is  going  on  under  th' 
direction  of  W.  F.  Roberts,  general  superintendent  of  th' 
Lehigh  plant,  and  it  is  interesting  to  note  that,  while  all  tin 
small  motors  are  to  be  operated  on  240  volts,  alternating  0 
direct  current  according  to  the  character  of  the  service  the 
give,  all  alternating-current  motors  above  350-hp  capacii; 
are  to  be  operated  directly  at  6600  volts.  • 
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Corporate  and  Financial 

Plant    at    Sault    Ste.    Marie    Sold    to    Bondholders. — The 

■  hint  of  the  Michigan  &  Lake  Superior  Power  Company  at 
".ault  Ste.  Marie,  Mich.,  was  sold  on  Aug.  26  to  a  repre- 
entative  of  the  first-mortgage  bondholders  for  $3,500,000. 
fhe  propertj'  will  be  transferred  to  the  Michigan  Northern 
^ower  Company,  a  new  corporation,  which  will  make  im- 
irovenients  in  order  that  all  the  water  available  may  be 
itilized.  which  would  give  35,000  hp  for  industry  purposes. 

Earnings  of  the  Southern  California  Edison  Company. — 
n  connection  with  an  offering  of  bonds  of  tlie  Southern 
ralifornia  Edison  Company  by  X.  W.  Harris  &  Company, 
if  Boston,  a  statement  of  earnings  has  been  issued  for 
he  year  ended  June  30,  1913.  It  shows  total  operating 
evenue,  including  other  income,  of  $4,538,893,  operating 
xpenses  of  $2,383,479  and  net  income  of  $2,155,414.  In- 
erest  charges  were  $773,200  and  deduction  of  $650,000  was 
lade  for  depreciation,  leaving  a  surplus  of  $732,214. 

Purchase  of  Control  of  the  American  Cities  Company. — 
'lie  United  Gas  &  Electric  Corporation  plans  to  purchase 
he  majority  of  the  common  stock  of  the  American  Cities 
'onipany.  For  each  $100  share  of  common  stock  of  the 
Lmerican  Cities  Company  it  will  pay  $75  of  a  new  issue  of 
raduated  second  preferred  stock  and  $25  of  common  stock, 
"he  additional  class  of  stock  which  it  is  proposed  to  Cre- 
te, graduated  second  preferred,  will  bear  cumulative  divi- 
ends  at  the  rate  of  2  per  cent  per  annum  for  the  year  1914, 

per  cent  for  1915,  4  per  cent  for  1916,  5  per  cent  for  1917 
nd  6  per  cent  for  all  succeeding  years.  The  American 
ities  Company  controls  the  New  Orleans  Railway  &  Light 
Company,  the  Birmingham  Railway.  Light  &  Power  Com- 
any,  the  Little  Rock  Railway  &  Electric  Company,  the 
lernphis  Street  Railway  Company,  the  Knoxville  Railway 
:  Light  Company,  and  the  Houston  Lighting  &  Power 
ompany. 

Washington  Water  Power  Company  Notes. — An  issue  of 
bout  $500,000  of  7  per  cent  notes  of  tlie  Washington  Watar 
owcr  Company,  offered  to  shareholders,  has  been  fully 
jbscribed.  Another  issue  of  notes,  extending  for  six 
■eeks,  will  probably  be  made  in  December.  The  total 
mount  of  notes  outstanding  on  Feb.  I,  1914.  will  be  about 
2,000,000.  To  provide  for  the  notes  maturing  on  that  date 
le  company  will  probably  issue  10  per  cent  of  new  stock. 
t  is  proposed  to  issue  this  stock  on  April  i,  1914,  but  to 
ffer  it  to  shareholders  with  the  right  of  prepayment  on 
eb.  2,  1914.     The  amount  of  capital  stock  outstanding  now 

$14,081,900.  There  has  been  expended  on  the  hydro- 
lectric  development  at  Long  Lake  $3,427,215  of  the  esti- 
lated  total  cost  of  $5,000,000.  The  company  also  has 
:quired  for  $450,000  the  distributing  system  of  the  Idaho- 
k^ashingtnn  Light  &  Power  Company,  and  it  has  made 
ther   capital    expenditures. 

Certificates  in  Small  Denominations  Issued  by  Middle 
/est  Utilities  Company. — The  last  $1,500,000  of  an  author- 
ed issue  of  $3,500,000  of  three-year  6  per  cent  collateral 
old  notes  of  the  Middle  West  Utilities  Company  are 
ffered  for  sale  at  gyYz  and  interest.  At  this  price  they 
ield  the  investor  7  per  cent.  The  notes  are  secured  by  the 
eposit  with  a  trustee  of  $4,667,000  par  value  of  mortgage 
onds  of  subsidiary  companies.  In  his  letter  describing  the 
sue  Samuel  Insull,  the  president,  calls  attention  to  the 
•rangement  whereby  certificates  in  denominations  of  $100 
nd  $500  are  available.  These  are  secured  by  the  deposit 
ith  the  trustee  of  an  equal  amount  of  the  collateral  notes, 
id  they  offer  the  small  investor,  therefore,  substantially 
le  same  opportunity  of  investment  as  the  buyer  of  the 
otes,  which  are  issued  only  in  denominations  of  $1,000. 
he  certificates  are  convertible  directly  into  the  notes  if 
resented  for  this  purpose  in  amounts  of  $1,000  or  multiples 
icrcof.  The  indenture  securing  the  issued  notes  provides 
lat  the  issue  may  be  redeemed  in  whole  or  in  part  at  par 
id  mterest   on   any  interest  date  upon   sixty   days'  notice. 

■  any  of  the  notes  pledged  as  security  for  certificates  of 
le  smaller  denominations  should  be  called,  at  least  an 
quivalent  amount  of  the  certificates  issued  against  the 
otes  will  be  redeemed  at  the  same  time.  The  letter  of 
[r.  Insull  shows  that  the  number  of  communities  served 
y  the  subsidiary  operating  companies  is  274,  with  an  esti- 


mated population  of  829,600.  The  communities  and  esti- 
mated population  of  the  properties  located  in  the  various 
states  are  as  follows:  In  Illinois,  195  communities,  433.400 
population;  in  Indiana,  29  communities,  151,000  population; 
in  Kentucky,  13  communities,  53,500  population;  in  Missouri, 
2  communities,  15.000  population;  in  Michigan,  6  commu- 
nities, 36,000  population;  in  Oklahoma,  6  communities, 
61,700  population;  in  New  England,  23  communities,  79,000 
population.  Except  in  Michigan,  separate  operating  sub- 
sidiary companies  have  been  formed  in  all  the  states. 

Standard  Gas  &  Electric  Company  Preferred  Dividend 
Paid  in  Scrip. — The  quarterly  dividend  of  2  per  cent  due 
on  Sept.  15  on  the  preferred  stock  of  the  Standard  Gas  & 
Electric  Company  will  be  paid  in  scrip  instead  of  in  cash. 
The  scrip  will  bear  6  per  cent  interest  and  will  be  due  on 
Sept.  I,  1923,  although  the  company  reserves  the  right  of 
payment  before  that  date.  H.  M.  Byllesby,  president  of 
the  company,  issued  a  statement  on  Aug.  28  explaining  the 
reasons  for  this  action.  He  says  in  part:  "With  what  is 
deemed  to  be  at  present  a  proper  maintenance  and  depre- 
ciation charge  taken  from  the  net  earnings  of  the  subsidi- 
ary companies  and  dealing  with  the  results  of  the  elapsed 
net  earnings  of  these  companies  for  the  twelve  months 
ended  July  31,  19:3.  Standard  will  receive  from  its  holdings 
in  the  subsidiary  companies  in  the  ensuing  twelve  months, 
without  cramping  or  straining  these  subsidiary  companies, 
an  income  which,  after  providing  for  its  operating  ex- 
penses and  bond  and  coupon  note  interest,  will  be  equiva- 
lent to  more  than  6  per  cent  upon  Standard's  preferred 
capital  stock.  With  the  cessation  of  a  cash  distribution  on 
its  preferred  stock  Standard  will  be  able  to  retire  from  its 
income,  after  paying  its  operating  expenses  and  interest 
on  its  bonds  and  coupon  notes,  the  $500,000  par  value  of 
its  coupon  notes  maturing  June  I,  1914,  and  the  balance  of 
its  surplus  income,  together  with  the  proceeds  of  tjie  re- 
served $350,000  par  value  of  coupon  notes,  will,  it  is  be- 
lieved, enable  Standard  to  supply  that  part  of  the  construc- 
tion requirements  of  its  controlled  companies  which  cannot 
be  economically  provided  from  the  sale  of  the  treasury 
securities  of  those  companies.  Judged  by  all  previous  ex- 
perience and  by  a  close  study  of  the  individual  conditions 
surrounding  the  subsidiary  companies,  it  appears  fair  to 
believe  that  they  have  successfully  passed  through  their 
trying  experiences;  that  the  protection  against  reckless 
competition  which  is  being  afforded  by  the  various  com- 
missions and  regulatory  bodies  in  consideration  of  the 
rights  of  these  bodies  to  regulate  the  charges  of  the  utility 
companies  in  their  jurisdiction,  within  reasonable  limits, 
is  resulting  in  a  more  satisfactory  condition  of  operations 
than  has  heretofore  existed  and  leading  to  the  belief  that 
the  income  of  Standard  from  its  holdings  in  its  subsidiary 
companies  will  increase,  and  that  in  the  interest  of  all  of 
its  stockholders  the  suspension  for  a  time  of  the  payment 
of  cash  dividends  is  in  the  direction  of  building  up  the  in- 
trinsic value  of  all  of  its  holdings,  which,  it  is  believed,  will 
show,  within  a  reasonable  tiiiic,  satisfactory  results." 
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Business  Notes 

The  Straight  Filament  Lamp  Company,  formerly  of  125 
West  Forty-second  Street,  New  York,  has  moved  its  sales 
office  to  42  East  Twenty-third   Street  in  tlie  same  city. 

The  General  Insulate  Company,  of  Brooklyn,  N.  Y., 
manufacturer  of  hard-rubber  specialties,  has  appointed  the 
William  J.  McKenna  Company,  9  South  Clinton  Street,  as 
its  agent  in  the  Chicago  territory  in  place  of  A.  J.  Cox  & 
Company,    former    representatives. 

The  Birtman  Electric  Company,  of  Chicago,  111.,  opened 
an  Eastern  office  at  71-73  Murray  Street,  New  York,  on 
Sept.  2.  This  office  is  in  charge  of  A.  J.  Saunders,  who  has 
had  a  wide  experience  in  handling  this  company's  line  of 
suction  clearners,  massage  vil)rators  and  electric  hair  driers. 
The  company  intends  to  carry  at  tliis  office  a  complete 
stock  of  all  its  goods  and  to  be  prepared  to  compete  in 
every    way   with    Eastern    manufacturers. 


New  Industrial  Companies 

The  Pennsylvania  Telectrophone  Company  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $1,500,000.  The  incor- 
porators are  W.  G.  Taylor,  C.  B.  Bishop  and  H.  W.  Davis, 
of  Wilmington,  Del. 

The  Illumination  Development  Company,  of  New  Y'ork, 
N.  Y.,  has  been  incorporated  by  Clinton  D.  Tabor,  John  F. 
Harrington  and  Harry  M.  Kimball,  312  West  Twenty- 
second  Street,  New  York.  The  company  is  capitalized  at 
$50,000  and  proposes  to  do  a  general  contracting  and  elec- 
trical engineering  business. 

The  Golson  Electric  Company,  of  Selma,  Ala.,  has  been 
chartered  with  a' capital  stock  of  $2,000  for  the  purpose  of 
doing  a  general  electric  and  wiring  business.  The  officers 
are:  B.  J.  Schuster,  president;  Rudolph  Richards,  vice- 
president;  Albert  Thalheimer.  treasurer,  and  D.  H.  Golson, 
secretary  and  general  manager. 

The  Spanish-American  Engineering  Company,  of  New 
York,  X.  Y'.,  ha.s  been  granted  a  charter  with  a  capital  stock 
of  $25,000  for  the  purpose  of  manufacturing  and  dealing  in 
machinery  and  engineering  appliances.  The  incorporators 
are  Edward  R.  Aparicio,  Manuel  S.  Ayau  and  Eduardo  .A. 
Brun,  15  William  Street.  New  York.  N.  Y. 


Trade  Publications 

Pole-Line  Anchors.— A  six-pagt;^  booklet  has  been  issued 
by  the  Oshkosh  Manufacturing  Company,  Oshkosh,  Wis., 
which  describes  in  detail  the  new  Oshkosh  patent  anchor. 

Portable  Electric  Hoists. — A  folder  has  been  issued  by  the 
Northern  Engineering  Works,  Detroit,  Mich.,  which  refers 
l>ricfiy  to  its  various  types  of  portable  electric  hoists  for 
either  direct-current  or  alternating-current  circuits.  Seven 
illustrations  are  given. 

Cable  Supports  and  Sleeves. — A  catalog  and  price  list  of 
tin-  Hercules  and  .Ajax  vertical  feeder  or  cable  supports 
and  sleeves  has  been  issued  by  the  Norris  Electric  Spe- 
cialties Company,  Chicago.  Brief  descriptive  matter  and 
a  number  of  illustrations  are  given. 

Generator  Sets. — Brief  references  to  its  electric-light,  gas- 
engine-driven  plants  for  moving-picture  work,  motor-gen- 
erator sets,  switchboards  and  instruments  are  made  in  a 
leaflet,  6  in.  by  9  in.,  recently  issued  by  the  Barber-Dwinnell 
Company,  600  East  Fifteenth  Street,  Kansas  City,  Mo. 

Battery-Charging  Rheostats. — The  Cutler-Hammer  Manu- 
facturing Company.  Milwaukee.  Wis.,  has  just  printed  a  new 
edition  of  Bulletin  8540.  It  contains  prices  and  data  on  the 
various  types  of  battery-charging  rheostats  for  both  lead 
and  nickel-iron  batteries,  including  wall,  floor  and  switch- 
board types,  and  also  two  styles  of  automatic  rheostats. 

Farm-Lighting  Outfits. — In  a  booklet  of  eighteen  pages 
being  sent  out  by  the  Commercial   Electrical   Supply  Com- 


pany, Fifteenth  and  Pine  Streets,  St.  Louis,  Mo.,  cntnl 
"Electric  Light  for  the  Farmer,"  the  "Commercial"  lighu 
outfits  for  farms  are  discussed.  The  company  installs  pl.u 
of  from  ten  lamps  to  1500  lamps.  A  photograph  of  a  fifii  ■ 
lamj)  plant  is  shown. 

Electric  Welding. — In  a  booklet  issued  by  the  Electric 
Welding  Company,  220  West  Forty-second  Street,  New 
York,  is  given  a  historical  account  of  electric-arc  welding 
and  considerable  general  information  on  the  subject.  In  the 
foreword  the  company  sets  forth  its  facilities  for  scientific 
welding,  as  it  maintains  a  staflf  of  specialists  to  solve  weld- 
ing problems  and  a  corps  of  skilled  welders  to  undertake 
work  at  short  notice. 

Lead-Lined  Iron  Pipe. — The  Lead-Lined  Iron  Pipe  Com- 
pany, Wakefield,  Mass.,  is  sending  out  large  post  cards  on 
which  is  given  a  table  of  comparison  of  net  prices  of  brass 
pipe   and   lead-lined   iron   pipe   in    sizes   that   are   available'. 
Lead-lined    iron   pipe   is   used    for    conveying   acid,    hot 
cold    water,    boiler-feed    and    corrosive    liquids.      The    C'  : 
pany  also  manufactures  tin-lined  iron  stopcocks  and  val' 
and  lead-lined  iron  stopcocks  and  valves. 

Water  Softeners. — Mr.   Elbert   Hubbard  is  the  author 
a  "little  journey"  to  the  plant  of  the   Kennicott   Compa; 
Chicago   Fleights,   111.     In   this  booklet  is  told   the  story 
the  Kennicott  water-softening  ])rocess  and  of  other  man 
factures  of  the   Kennicott  Company.     Some  interesting  in- 
formation on  the  general  subject  of  water  is  also  given,  as 
well   as   a   brief   history   of  the   personnel   of  the   company, 
written   in    Fra    Elbertus'   inimitable    style. 

Electric  Washers. — Automatic  electric  and  power  washers 
are  the  subject  of  a  recent  catalog  issued  by  the  Automatic 
Electric  Washer  Company,  Newton,  la.  Tlie  power  washer 
is  equipped  with  a  pulley  for  engine  drive,  and  the  electric 
washer  is  equipped  with  a  motor.  Illustrations  are  given 
of  both  types,  as  well  as  of  an  automatic  wringer  and  of 
an  ironer — a  complete  home  laundry  equipment  of  interest 
to  all  householders,  and  to  central  stations  as  a  means  of 
increase  in   the  day  load. 

Asbestosteel. — Bulletin  53,  just  issued  by  the  Asbestos 
Protected  Metals  Company,  of  Beaver  Falls,  Pa.,  describes 
the  use  of  its  product  in  the  fabrication  of  modern  walls 
and  roofs,  the  principal  application  being  in  factory,  mill 
and  electrical  station  construction  and  in  railroad  build- 
ings. Physically  the  booklet  presents  a  finished  appear- 
ance that  invites  attention,  and  the  text  contains  matter  of 
vital  interest  to  all  concerns  who  have  structures  of  the 
above  description  to  build  or  repair. 

Instruments. — The  Esterline  Company,  Indianapolis.  Ind., 
has  recently  distributed  a  number  of  sheets  for  insertion 
in  a  binder  furnished  for  the  purpose.  These  sheets  are 
issued  periodically  and  are  arranged  in  the  loose-leaf  form. 
The}'  contain  brief  references  to  the  various  instruments 
manufactured  by  the  company,  tabulated  in  a  form  con- 
venient for  the  prospective  purchaser.  In  addition,  a  num- 
ber of  sheets  are  included  giving  instructions  for  oper- 
ating graphic  meters.  The  binder  is  provided  with  space 
for  additional   sheets  as   issued. 

Electric  Hoists. — Electric  hoists  are  the  subject  of  Bul- 
letin No.  12  of  the  Lidgerwood  Manufacturing  Company, 
06  Liberty  Street,  New  York.  The  facility  with  which 
electricity  can  now  be  obtained  and  the  convenience  and 
economy  of  its  distribution  have  created  a  large  demand 
for  this  class  of  apparatus.  In  this  bulletin  are  given  data 
and  illustrations  of  the  single-friction  drum  electric  hoist 
with  brake,  the  double-friction  drum,  electric  hoists  with 
drums  revolving  in  opposite  directions,  jaw-clutch  reversible 
electric  mining  hoists,  and  a  number  of  other  types. 

Pumps. — The  wide  interest  in  the  subject  of  irrigation 
makes  timely  the  recent  publication  of  Henry  R.  Worth- 
ington,  115  Broadway,  New  Y'ork  City,  which  has  for  its 
subject  "The  Conservation  and  Distribution  of  Water  for 
Irrigation."  Many  of  the  data  contained  therein  and  also 
the  methods  described  are  based  on  results  from  govern- 
ment and  commercial  work,  both  experimental  and  by  actual 
practice  in  the  field.  The  text  is  full  of  interest  and  the 
illustrations  are  attracive.  The  publication  contains  de- 
scriptions of  various  types  of  Worthington  pumping  ap- 
paratus for  irrigation  pjurposes  and  also  some  useful  data 
and  tables.  '' 
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Personal  Mention 

Mr.  T.  V.  Smith  has  resigned  as  engineer  of  the  Laramie 

A'yo.)   Electric  Company. 

Mr.  E.  N.  Cunningham  has  assumed  the  management  of 

e   Mount    Pleasant    (,Tenn.)    Electric    Company,   which   he 

cently  purchased. 

Mr.    C.   A.    Semrad   has   been   appointed   manager   of   the 

heycnne    ( Wyo.)    Light,   Fuel   &   Power   Company  as   suc- 

•ssor  to  Mr.  W.  L.  Kemper. 

Mr.  H.  M.  Harris  has  been  elected  superintendent  of  the 

icks'm  (Tenn.)  Municipal  Electric  Light  and  Water  Works 

,  successor  to   Mr.   T.   H.   Hartmus. 

Mr.  Edward  J.  McGuire,  of  Buflalo,  has   been  appointed 

igineer   in   the   division   of   light,    heat   and   power   of  the 

ublic  Service  Commission,  Second  District,  New  York. 

Mr.  J.  E.  Weiss,  superintendent  of  electrical  distribution 

'  the  Racine   division   of  the   Milwaukee   Electric   Railway 

Lii;ht  Company,  has  tendered  his  resignation,  effective 
■pt-   15. 

Mr.  L.  L.  Stone,  Pikeville,  Ky.,  is  general  manager  of  the 
indy  \'allcy  Light  &  Power  Company,  Inc.,  which  re- 
:ntly  took  over  the  Pike  Light  &  Power  Company,  of 
ikeville. 

Mr.  F.  C.  Maurer,  formerly  connected  with  the  Lake  Su- 
frinr  Paper  Company  at  Sault  Ste.  Marie,  Mich.,  has  been 
)pointcd  i.pcrating  engineer  of  the  Des  Moines  (la.)  Elec- 
ic  Com])any. 

Mr.  D.  W.  Smith,  formerly  with  the  Westinghouse  Elec- 
ic  &  Manufacturing  Company,  has  been  appointed  mana- 
;r  of  motor  sales  of  the  Robbins  &  Myers  Company, 
>ringlield,  Ohio. 

Mr.  W.  T.  Pratt,  formerly  superintendent  of  the  United 
leclric  Li.yht  &  Water  Company  of  Waterbury,  Conn., 
IS  been  made  superintendent  of  the  company's  system  at 
augatuck.  Conn. 

Mr.  J.  R.  Paschall,  of  Richmond,  Va.,  a  director  of  the 
ledmont  Railway  &  Electric  Company,  of  Burlington, 
.  C,  returned  Aug.  27  on  the  Imperator  from  a  trip  of 
.'O   months   abroad. 

Mr.  J.  S.  Viehe  has  resigned  from  the  engineering  de- 
trtmcnt  of  the  Electric  Bond  &  Share  Company  and  is 
)w  connected  with  Westinghouse,  Church,  Kerr  &  Com- 
my,  New  York  City. 

Mr.  B.  D.  Christian,  who  was  formerly  with  the  new- 
isiness  department  of  the  Merchants'  Heat  &  Light  Com- 
iiiy.  Indianapnlis,  Ind.,  has  recently  been  made  chief  clec- 
ician   of  that   company. 

Mr.  Guy  E.  Fairly  has  resigned  as  superintendent  of  the 
jrona  (Cal.)  Gas  &  Electric  Company,  which  is  controlled 
'  the  Soutlicrn  Sierras  Power  Company,  and  has  been 
icceeded  by  Mr.  C.  C.  Bartlett. 

Mr.  Lawrence  Whittredge  Cady,  formerly  consulting  en- 
ncer  for  the  lirowning  Engineering  Company  and  its  allied 
)nipanies,  has  opened  an  office  at  Lakewood,  Ohio,  for 
■neral  consulting  engineering  work. 

Mr.  F.  H.  Hill,  operating  engineer  for  the  United  Gas  & 
lectric   Corporation,   of   40   Wall   Street,   New    York,    has 
:en  made  acting  general  manager  of  the  Elmira   (N.  Y.) 
atcr.     Liglit     &    Railroad    Company. 
Mr.  J.  F.  L.  Clack  has  resigned  his  position  as  manager 

the  municipal  lighting  and  water  plant  at  Portales,  N.  M.. 
id  has  become  associated  with  the  Mountain   State  Telc- 
■aph  &  Telephone   Company.   Phoenix,  Ariz. 
Mr.  P.  A.  Rogers,  commercial  agent  of  the  Dallas  (Tex.) 
lectric  Light  K:  Power  Company,  has  been  appointed  local 
anaper  nf  the  Texas   Power   &  Light   Company  at   Deni- 
)n,  Tex.,  in   place   of  Mr.   W.  A.   Everett,  resigned. 
Mr.  P.  L.  Nourse,  superintendent  of  distribution  for  the 
omc  (N.   Y.)   Gas,   Electric  Light  &  Power  Company  for 
:ven  years,  has  been  appointed  division  superintendent  at 
Ismorc  (Cal.)  for  the  Southern  Sierras  Power  Company. 
Mr.  J.  C.  Kennedy,  chief  engineer  of  the  Brenham  (Tex.) 
omprcss  Oil   &   Manufacturing   Company,   which  does  the 
ectric-lighting    business    in    that    town,    has    been    elected 
^cretary  of  t"he  company  vice  Mr.  W.  R.  Jahnke,  resigned. 


Mr.  F.  J.  Lyon,  superintendent  of  the  Naugatuck  branch 
of  the  United  Electric  Light  &  Water  Company  and  also  of 
the  Seymour  (Conn.)  Electric  Light  Company,  has  been 
appointed  assistant  superintendent  of  the  Waterbury 
division. 

Mr.  Arthur  B.  Carpenter,  Southern  representative  of  the 
Rumsey  Electric  Company,  of  Philadelphia,  Pa.,  has  re- 
signed and  removed  to  Valdosta,  Ga.,  to  take  charge  of  the 
branch  office  of  the  Electric  Supply  &  Engineering  Cor- 
poration. 

Mr.  William  Laidlaw,  formerly  owner  of  the  Ohio  (111.) 
Electric  Company,  has  purchased  the  stock  of  the  Meeker 
(Col.)  Electric  Light,  Heat  &  Power  Company  and  re- 
moved from  Ohio  to  Meeker  on  Sept.  i  to  take  up  the  man- 
agement of  the  property. 

Mr.  W.  A.  Cullinane  has  been  appointed  manager  of  the 
Pryor  (Okla.)  Ice  &  Light  Company.  Mr.  Cullinane  is  a 
son  of  Mr.  John  R.  Cullinane,  of  St.  Louis,  for  a  number 
of  years  prominent  in  the  management  of  utilities  in  Texas 
and   other   Southwestern   States. 

Mr.  E.  R.  Chisholm  has  been  appointed  superintendent  of 
the  Tupelo  (Miss.)  Municipal  Electric  Light,  Water  &  Sew- 
erage Company,  and  the  former  incumbent,  Mr.  W.  H. 
St.  John,  has  been  made  assistant  superintendent.  The  man- 
ager of  the  company  is  Mr.  C.  E.  Goodlett. 

Mr.  F.  H.  Miller,  local  manager  for  the  Interstate  Public 
Service  Company  at  Lebanon,  Ind.,  has  been  transferred 
to  the  central  Indiana  district,  with  headquarters  at  Colum- 
bus, Ind.  Mr.  Miller  will  have  charge  of  the  system  in 
Seymour,    Columbus,    Franklin    and    Greenwood. 

Mr.  C.  A.  Orr  has  been  appointed  superintendent  of  tlie 
plant  and  shops  of  the  .■\rkansas  \'alley  Railway  Light  & 
Power  Company  of  Puel)lo,  Col.,  vice  Mr.  C.  M.  Caster, 
resigned.  Mr.  Orr  was  formerly  engaged  in  similar  work  at 
Peoria,  111.,  Sioux  Falls,  S.  D.,  Ottumwa,  la.,  and  other 
points. 

Mr.  E.  B.  Nance  has  been  appointed  chief  accountant  of 
the  Idaho  Railway,  Light  &  Power  Company,  of  Boise, 
Idaho.  The  Idaho  company  has  five  power  plants  and 
more  than  100  miles  of  interurban  lines  and  supplies  numer- 
ous towns  with  electrical  energy  from  its  high-tension 
system. 

Mr.  H.  V.  Slasor,  formerly  superintendent  and  chief  en- 
gineer of  the  County  Electric  Company,  of  New  Philadel- 
phia, Ohio,  has  severed  his  connection  with  the  company  to 
engage  in  the  electric  contracting  and  supply  business  in 
New  Philadelphia  under  the  name  of-  the  Advance  Electric 
Company. 

Mr.  Harold  Almert,  chief  of  the  department  of  exami- 
nations and  reports  of  H.  M.  Byllesby  &  Company,  has 
been  appointed  appraiser  for  the  Chicago  Reducton  Com- 
pany, to  be  one  of  three  to  fix  the  valuation  of  the  pi 
of  the  company,  which  tlie  city  of  Chicago  is  under  con- 
tract  to   purchase. 

Mr.  A.  H.  Kimball,  general  manager  of  the  Fall  River 
(Mass.)  Electric  Light  Company,  was  presented  with  a 
])in  by  the  employees  of  the  company  as  a  memento  of  the 
opening  of  Fall  River's  "great  white  way."  The  pin  is  a 
model  "white-way"  pole  with  a  diamond  center  and  rim 
penetrating  a  gold  circle. 

Mr.  Norman  McD.  Crawford,  who  recently  resigned  as 
president  of  the  Mahoning  &  Shcnango  Railway  &  Light 
Company,  of  Youngstown,  Ohio,  the  principal  subsidiary  of 
the  Republic  Railway  &  Light  Company,  has  removed  to 
New  York  City,  where  he  will  be  connected  with  electric 
railway  and  lighting  interests. 

Mr.  Thomas  A.  Edison,  who  is  at  present  on  an  automo- 
bile trip  through  New  England,  was  reported  ill  at  Port- 
land, Me.,  on  Sept.  i.  The  report,  however,  was  unfounded. 
Mr.  Edison  had  motored  500  miles  on  the  two  previous 
days  and  felt  somewhat  fatigued.  He  continued  his  trip 
the   next   morning   witli   his   family. 

Mr.  Edson  O.  Sessions  has  opened  an  office  in  the  Mar- 
quette Building,  Chicago,  for  consulting  and  expert  en- 
gineering work.  Mr.  Sessions,  who  is  a  fellow  of  the 
A.  I.  E.  E.,  a  meinber  of  the  A.  S.  M.  E.,  an  associate  of 
A.  S.  C.  E.  and  a  member  of  the  I.  E.  S.,  has  been  engaged 
in  construction  and  engineering  work  for  over  twenty  years. 
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Mr.  C.  G.  M.  Thomas,  vice-president  and  general  man- 
ager of  the  New  York  &  Queens  Electric  Light  &  Power 
Company,  Long  Island  City,  N.  Y.,  was  elected  president 
of  the  company  at  a  recent  meeting  of  the  board  of  direc- 
tors. This  is  a  fitting  testimonial  of  appreciation  of  Mr. 
Thomas's  efficient  services  to  the  lighting  industry  in  New 
York  City  during  the  past  twenty-five  years. 

Mr.  Claude  Curtis,  of  Boston,  Mass.,  has  been  appointed 
supirintcinlint  ol  the  Houghton  County  Electric  Light 
Company,  of  Houghton,  Mich.,  owned  by  the  Stone  & 
Webster  Company,  of  Boston.  Mr.  Curtis  recently  returned 
from  a  three  months'  trip  to  Cuba  in  the  interests  of  his 
firm.  For  four  years  he  was  manager  of  the  company's 
plant  in  Porto  Rico.  Mr.  Curtis  was  graduated  from  the 
University  of  Michigan  in  1907. 

Mr.  Elmer  A.  Holbrook,  professor  of  mining  engineering 
in  the  Nova  Scotia  Technical  College,  lias  been  appointed 
assistant  professor  of  mining  engineering  at  the  University 
of  Illinois,  where  he  will  have  charge  of  the  recently 
equipped  coal-washing  and  ore-dressing  laboratory  and  a 
course  in  mine  design.  Professor  Holbrook  graduated  from 
the  Massachusetts  Institute  of  Technology  in  1904  and 
spent  five  years  in  active  mine  and  mill  management  work 
in  the  United  States,  Canada  and  Mexico.  He  has  been 
connected  with  the  Nova  Scotia  Technical  College  for  the 
past  three  years. 

Mr.  James  D.  Robertson,  formerly  sales  manager  for 
the  Pittsburgh  (Pa.)  Valve,  Foundry  &  Construction  Com- 
pany, has  again  assumed  charge  of  the  sales  of  that  com- 
pany, returning  as  second  vice-president  after  two  years' 
absence.  Mr.  Robertson  in  the  meantime  completed  the 
organization,  plant,  etc.,  of  the  Warren  (Ohio)  Tool  & 
Forge  Company.  He  began  his  business  career  with  At- 
wood  &  McCaffrey,  and  when  that  concern  was  absorbed 
by  the  Pittsburgh  Valve.  Foundry  &  Construction  Com- 
pany he  continued  his  services  and  at  the  time  of  his 
withdrawal  had  completed  his  twenty-first  year  with  the 
company. 

Prof.  Lewis  E.  Young,  who  for  the  past  six  years  has 
been  director  of  the  Missouri  School  of  Mines,  will  take  up 
graduate  work  in  the  department  of  economics  at  the  Uni- 
versity of  Illinois  in  September  and  will  also  give  part  of 
his  time  to  teaching  in  the  department  of  mining  engineer- 
ing. Professor  Young  was  graduated  from  the  Pennsylva- 
nia State  College  in  1900,  since  which  time  he  has  studied 
at  the  Michigan  College  of  Mines  and  at  the  University  of 
Chicago.  He  has  taught  at  the  Iowa  State  College  and  has 
been  professor  of  mihing  at  the  Colorado  School  of  Mines 
and  director  of  the  Missouri  School  of  Mines.  For  some 
years  Professor  Young  has  made  a  special  study  of  the 
economics  of  mining,  taxation  and  political  economy. 

Mr.  John  Hunter,  chief  engineer  of  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis,  is  the  subject  of  an 
interesting  sketch,  with  portrait,  printed  in  the  Union 
Electric  Bulletin  for  August.  Mr.  Hunter,  who  was  for  a 
number  of  years  an  engineer  in  the  marine  service,  left  the 
sea  in  1905  with  the  rank  of  chief  engineer  United  States 
Navy.  Captain  (afterward  Admiral)  Sigsbee.  in  an  official 
report  made  in  1896,  said  of  Lieutenant  Hunter:  "On  one 
occasion,  when  there  were  two  fires  in  a  coal  bunker,  he 
worked  without  food,  and  nearly  to  physical  collapse,  for 
a  whole  day  and  succeeded  in  putting  out  the  fires — one  of 
the  finest  achievements  that  I  have  ever  known  on  ship- 
board." Mr.  Hunter  became  connected  with  the  St.  Louis 
company  in  the  year  first  mentioned.  At  the  present  time 
he  is  also  the  president  of  the  Engineers'  Club  of  St.  Louis. 

Mr.  J.  R.  McKee,  a  vice-president  of  the  General  Electric 
Company  and  one  of  the  pioneers  in  the  electrical  industry, 
has  tendered  his  resignation  and  will  retire  from  the  com- 
pany. This  announcement  confirms  the  rumor  which  has 
been  current  for  several  months  that  Mr.  Kee  desired  to 
devote  all  of  his  time  to  personal  affairs  and  would  therefore 
sever  his  long-standing  connection  with  the  General  Elec- 
tric Company.  Mr.  McKee  joined  the  Thomson-Van  Der 
Poel  Electric  Mining  Company  as  president  at  the  time 
of  its  organization.  He  was  also  manager  of  the  Thomson- 
Houston  Motor  Company.  These  activities  in  1890  and  1801 
resulted  in  his  being  made  manager  of  the  power  and  min- 
ing department  of  the  General   Electric  Company  when  it 


was  organized  in  1893.  The  tremendous  growth  of  this 
branch  of  the  business  is  perhaps  the  best  evidence  of  the 
success  which  has  crowned  Mr.  McKee's  untiring  efforts. 
His  field  of  endeavor  was  greatly  broadened  when  in  1908 
he  was  appointed  chairman  of  the  sales  committee.  In  1912 
Mr.  McKee  was  elected  a  vice-president  of  the  company. 
Mr.  McKee's  resignation  after  twenty-three  years  of  active 
service  with  the  General  Electric  Company  has  been  reluc- 
tantly accepted.  .As  a  pioneer  in  the  effort  to  apply  elec- 
tricity to  industrial  purposes,  Mr.  McKee's  activities  have 
extended  into  all  parts  of  the  country  and  through  various 
industries.  His  circle  of  friends  and  acquaintances  is  un- 
usually large. 


Obituary 


George  H.  Collins,  an  electrical  engineer  of  Brooklyn, 
N.  \'..  died  at  his  home,  1258  New  York  Avenue,  that  city, 
Aug.  30.  at  the  age  of  forty-six. 

Joseph  C.  Eichmeyer,  an  inventor  and  designer  of  fire- 
alarm  and  police-telegraph  signal  systems,  died  at  Utica, 
N.  Y..  Aug.  31,  aged  fiity-four  years.  Mr.  Eichmeyer  in- 
vented and  installed  in  Schenectady  the  first  police  flash 
system  of  the  selective  type,  this  being  used  to  summon 
policemen  whenever  the  central  ol^ce  desired  to  get  in 
touch  with  them. 

F.  V.  T.  Lee,  who  was  one  of  the  best  known  elec- 
trical engineers  on  the  Pacific  Coast  and  associated  with 
Messrs.  J.  Martin,  E.  J.  De  Sabla,  Jr.,  and  others  prom- 
inently identified  with  hydroelectric  developments  in  Cali- 
fornia, died  at  Victoria,  B.  C,  on  Aug.  14.  Mr.  Lee  was 
a  native  of  England  and  came  to  America  at  the  age  of 
seventeen,  entering  the  employ  of  the  Manhattan  Electrical 
Supply  Company  in  New  York  City.  While  there  he  at- 
tracted the  attention  of  the  late  Dr.  F.  A.  C.  Perrine,  at 
that  time  professor  of  electrical  engineering  at  the  Leland 
Stanford,  Jr.,  University  and  later  chief  engineer  of  the 
Standard  Electric  Company  of  California.  Dr.  Perrine 
induced  him  to  come  to  California  and  enter  the  Leland 
Stanford,  Jr.,  University,  where  he  worked  his  way  through. 
Mr.  Lee  had  a  hand  in  the  construction  of  several  of  the 
hydroelectric  plants  which  are  now  the  property  of  the 
Pacific  Gas  &  Electric  Company.  In  1906  he  left  John 
Martin  &  Company  and  entered  the  service  of  the  Pacific 
Gas  &  Electric  Company,  with  which  he  remained  until 
1910,  being  assistant  general  manager  of  the  company  when 
he  resigned  and  went  North.  Mr.  Lee  was  a  member  of 
the  ."Vmerican  Institute  of  Electrical  Engineers  and  several 
kindred   societies. 

Fred  H.  Daniels,  chief  engineer  of  the  American  Steel  & 
Wire  Company,  president  of  the  Washburn  &  Moen  Manu- 
facturing Company,  of  Worcester,  Mass.,  and  chairman  of 
the  board  of  engineers  of  the  United  States  Steel  Corpo- 
ration, died  at  the  age  of  sixty,  at  his  home  in  Worcester 
on  Aug.  31.  Mr.  Daniels  was  known  throughout  the  wire- 
manufacturing  world  as  one  of  its  most  productive  in- 
ventors, having  taken  out  151  patents  in  his  forty  years' 
service  in  the  industry  and  having  served  as  consulting 
engineer  in  the  establishment  of  many  of  the  largest  steel 
plants  of  America.  He  was  a  native  of  Hanover,  N.  H.. 
and  after  graduation  at  the  Worcester  Polytechnic  Insti- 
tute in  1873  entered  the  Washburn  &  Moen  wire  plant  in 
that  city  as  a  draftsman.  With  the  exception  of  a  short 
time  spent  outside  in  the  study  of  metallurgical  chemisto- 
Mr.  Daniels  made  his  headquarters  at  Worcester  until 
his  death.  He  was  an  extensive  traveler  on  both  sides 
of  the  Atlantic,  and  supervised  the  erection  of  mills  and 
machinery  at  Worcester,  Waukegan,  111.,  San  Francisco. 
Birmingham,  Ala..  Gary.  Ind..  and  Cleveland.  Ohio.  At 
Gary  he  was  a  prominent  member  of  the  board  of  con- 
sulting engineers  in  charge  of  the  installation  and  design 
of  that  mammoth  plant,  and  he  served  in  a  like  capacii.v 
at  the  Duluth  mills  of  the  Minnesota  Steel  Company. 
In  all.  143  plants  were  under  his  direction.  He  was  the 
recipient  of  a  gold  medal  at  the  Paris  Exposition  of  ip""' 
and  in  1909  he  was  decorated  by  King  Oscar  of  Sweden 
He  was  a  member  of  many  engineering  societies  in  Europ' 
and  America.     He  is  »irvived  by  a  widow  amd  three  sons 
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Construction 

New  England 

VVOODSVILLE,  X.  H.— The  electric  plant  of  the  \Voods\-ille  Aqueduct 
Co.,  which  was  destroyed  by  fire  in  February,  has  just  been  rebuilt.  The 
equipment  consists  of  two  150-k\v,  three-phase,  60cycle  General  Electric 
generators  with  direct-connected  exciters;  one  10-kw  constant-current 
transformer  for  street  circuit;  one  150-hp  Brown  engine;  one  150-hp 
waterwheel  (Holyoke  Machine  Co.);  one  165-hp  S.  Morgan  Smith  water- 
wheel;  one  Lombard  waterwheel  and  governor  for  the  Smith  wheel. 
George  E.  Mann  is  engineer  of  power  station. 

FISHERVILLE,  MASS.— The  Fisherville'  Mfg.  Co.  is  reported  to  be 
preparing  plans  for  the  construction  of  a  transformer  station  to  be  used 
as  an  au.\iliary  to  its  present  power  plant. 

MIDDLETON,  M.\SS.  —  .\t  i  special  town  meeting  held  recently 
the  proposition  to  purchase  the  local  electric-light  plant  for  $4,500  was 
carried. 

EAST  PRO\'IDENCE,  R.  I. — Work  has  begun  on  the  erection  of  a 
substation  for  the  Narragansett  El.  Ltg.  Co.  on  Second  Street,  East 
Providence,  to  cost  about  $10,000.  Energy  for  operating  the  station 
will  be  secured  from  the  main  plant  in  Providence. 

ESSEX,  CONN.— The  Essex  Lt.  &  Pwr.  Co.  has  filed  a  certificate 
showing  an  increase  in  capital  stock  from  $75,000  to  $100,000. 

KENT,  CONN. — Steps  have  been  taken  to  organize  a  company  to 
operate  an  electric-light  and  power  plant.  The  capital  stock  is  placed  at 
$3,000. 

WINDSOR  LOCKS,  CONN.— .\  movement  has  been  started  by  the 
Windsor  Locks  Business  Men's  Association  for  the  installation  of  an 
ornamental  street-lighting  system  on  Main  Street.  Cluster  lamps  erected 
on   ornamental   standards   are    under   consideration. 


Middle  Atlantic 


BROOKLYN,  N.  Y. — Bids  will  be  received  by  the  commissioner  of 
docks.  Department  of  Docks  and  Ferries,  Pier  A,  foot  of  Battery  Place, 
North  River,  borough  of  Manhattan,  New  York,  until  Sept.  9,  for  fur- 
nishing materials  and  labor  required  for  track  work  and  overhead  trolley 
installation  on  the  Thirty-third  Street  pier  and  adjacent  upland,  borough 
of  Brooklyn  (contract  No.  1380).  Blank  forms  and  further  information 
may  be  obtained  and  plans  and  drawings  may  be  seen  at  the  office  of 
the  department.  Charles  J.  Farley  is  first  deputy  and  acting  commis- 
sioner of  docks. 

FLUSHING,  N.  Y.— The  New  Y'ork  &  Queens  County  Ry.  Co.  is 
planning  to  enlarge  its  substation  on  Lawrence  Street  in  Flushing. 

LOCKPORT,  N.  Y.— The  Council  has  awarded  the  Lockport  Lt.,  Ht. 
&  Pwr.  Co.  a  contract  for  street-lighting  for  a  period  of  three  years. 
Under  the  terms  of  the  contract  the  company  agrees  to  install  a  new 
street-lighting  system. 

MONTICELLO,  N.  Y.— The  Public  Service  Commission  has  granted 
the  Murray  El.  Lt.  &  Pwr.  Co.,  of  Monticello,  permission  to  issue  bonds 
to  the  amount  of  $50,000,  the  proceeds  to  be  used  for  the  purpose  of 
paying  indebtedness,  to  provide  for  working  capital  and  new  construction 
and    equipment. 

NEW  Y'ORK,  N.  Y.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  Oct.  4  for  re- 
modeling the  fire-alarm  system  at  the  navy  yard.  New  Y'ork,  N.  Y. 
Specifications  may  be  obtained  on  application  to  the  bureau  or  to  the 
commandant  of  the  navy  yard  named.  The  cost  of  the  work  is  esti- 
mated at  $3,080.     H.  R.   Slanfoid  is  chief  of  bureau. 

NF.W  YORK.  N.  Y.— Bids  will  be  received  by  .Toseph  Johnson,  fire 
commissioner,  headquarters  of  the  Fire  Department.  157  East  Sixty- 
seventh  Street,  New  Y'ork,  N.  Y.,  until  Sept.  9  for  furnishing  material 
and  installing  extensions  to  the  fire-alarm  telegraph  system  in  the 
borough  of  the  Bronx  under  Bronx  contracts  No.  2  and  No.  3.  Blank 
forms  and  further  information  may  be  obtained  and  plans  and  drawings 
may  be  seen  at  the  office  of  the  Bureau  of  Fire  Alarm  Telegraph  of  the 
Fire  Department,  157  East  Sixty-seventh  Street. 

FORT  HENRY,  N.  Y.— The  Port  Henry  Lt..  111.  &  Pwr.  Co.  is  build- 
ing a  concrete  dam  at  North  Pond  for  storage  purposes.  George  II. 
Rarwise  is  secretary. 

SOLVAY',  N.  Y'.— The  Solvay  Process  Co.  has  awarded  the  McClintic, 
Marshall  Co.,  of  Pittsburgh,  the  contract  for  the  steel-work  in  connection 
with  its  new  boiler  house  in  Solvay.  The  building  will  be  70  ft.  by  250 
ft.  and  will  be  equipped  with  five  boilers  having  a  rating  of  6000  hp.  A 
chimney  250  ft.  high  will  be  erected,  probably  of  iron.  Charles  G.  Ilcr- 
hert,  acting  chief  engineer,  has  charge  of  the  work. 

ALLENTOWN.  PA.— Bids  will  be  received  by  the  County  Commis- 
sioners, Court  House,  Allentown,  until  Sept.  19  for  furnishing  material 
?nd  labor  for  extensinon  of  the  electric-light  system  in  the  Hospital 
Building  at  the  Lehigh  County  Home,  near  Wescosville.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the  County  Commissioners,  and 
copies  can  also  be  obtained  upon  deposit  of  $25,  to  be  refunded  upon 
return  of  plans.     Bids  should  be  addressed  to   H.  C.   Weinert,  clerk. 


INTERCOURSE,  PA.— The  Intercour.6e  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
nearly  completed  its  substation  to  connect  with  the  11,000-volt  trans- 
mission line  of  the  Edison  El.  Co.  of  Lancaster,  transforming  the 
energy  to  2200  volts.  When  completed  the  company  will  close  down 
its  steam  plant.  The  company  is  also  extending  its  transmission  lines 
to  Vintage,  Ronks  and  Bird-in-Hand  to  furnish  electrical  service  in 
those  towns.      Enos  L.   Zimmerman  is   secretary  and   manager. 

OIL  CITY',  PA. — Plans  are  being  prepared,  it  is  reported,  by  Day  & 
Zimmerman,  engineers,  608  Chestnut  Street,  Philadelphia,  Pa.,  for  the 
erection  of  a  power  house  and  plant  at  Oil  City  for  the  Citizens'  Trac- 
Co.,   Oil   City. 

READING,  PA.— The  Metropolitan  El.  Co.  will  begin  workk  on  the 
erection  of  a  transmission  line  from  its  plant  in  West  Reading  to 
Lebanon  to  furnish  energy  for  lamps  and  motors  in  that  city.  The  line 
will  be  carried  on  steel  towers  erected  on  private  right-of-way.  The  cost 
of  the  work  is  estimated  at  $150,000.  Clarence  C.  Long,  electrical 
engineer  for  the  company,  and  W.  S.  Bartow,  of  New  York,  N.  Y'.. 
will  have  charge  of  the  work. 

BUCKHANNON,  W.  VA.— The  Buckhannon  Lt.  &  Wtr.  Co.  expects 
to  purchase  within  the  next  30  days  a  180-hp  to  200-hp  National  gas 
engine  and  a  135-kw,  three-phase  generator  (both  second-hand);  also 
a  1,000,000-gal.  motor-driven  pump  (new)  and  switchboard  for  above 
equipment.      J.    G.    Mayfield   is    general   manager. 

WHEELING,  W.  VA.— The  Wheeling  Valley  El.  Lt.  &  Pwr.  Co.  has 
applied  to  the  County  Commissioners  for  a  50-year  franchise  to  erect 
high-tension  transmission  lines  along  the  county  roads  in  and  out  the 
pike  district. 

MONTEREY,  VA.— The  Highland  Garage  &  Lt.  Co.,  of  Monterey, 
expects  to  purchase  within  the  next  two  months  wiring  supplies,  etc. 
Charles  Lumsford  is  interested  in  the  company. 

ROCKY  MOUNT,  VA.— The  Lt.  &  Pwr.  Co..  of  Rocky  Mount,  expects 
to  build  within  the  next  few  months  a  small  power  dam  and  transmission 
line  about  IJ/l  miles  in  length  and  to  purchase  one  water  turbine,  with 
governor.     B.  L.  Fisher  is  manager. 

STAUNTON,  VA.— The  Board  of  Aldermen  has  decided  to  establish 
a  municipal  electric-light  plant,  to  cost  approximately  $23,000.  The 
purchase  of  a  site  for  the  proposed  power  plant  has  been  authorized. 

WASHINGTON,  D.  C— Tenders  are  invited  by  the  Egyptian  Min- 
istry of  the  Interior  for  furnishing  and  installing  an  electric-light  plant 
and  distribution  system  in  the  town  of  Samanhour.  For  further  informa- 
tion address  No.  11,568,  Bureau  'of  Foreign  and  Domestic  Commerce, 
Department  of   Commerce,   Washington,   D.   C. 

WASHINGTON.  D.  C— Bids  will  be  received  at  the  office  of  the  super- 
intendent of  United  States  Capitol  Building  and  Grounds,  Washington, 
D.  C,  until  Sept.  10  for  lighting,  heating  and  power  system  for  the 
court  house,  Washington,  D.  C.  Plans  and  specifications  may  be  secured 
upon  application  to  the  above  office,  for  which  a  deposit  of  $10  will  be  re- 
quired, to  be  refunded  upon  return  of  plans.  Elliott  Woods  is  superin- 
tendent of  United   States  Capitol   Building  and  Grounds. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  Sept.  27  for  furn- 
ishing and  installing  four  multiple  CO2  recorders  of  four  units  each  with 
14  recording  gages,  14  auxiliary  boiler-room  indicators  and  14  condensing 
filters  and  14  recording  flue-gas  thermometers,  all  in  central  power  plants, 
navy  yards.  Mare  Island,  Cal.,  and  Puget  Sound,  Wash.;  estimated  cost 
is  $3,500.  Plans  and  specifications  can  be  obtained  on  application  to  (ne 
bureau  or  to  the  commandants  of  the  navy  yards  named.  H.  R.  Stanford 
is  chief  of  bureau. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
superintendent  of  United  States  Capitol  Building  and  Grounds,  Wash- 
ington, D.  C,  for  interior  wood  trim  and  finish,  interior  plain  and 
ornamental  plastering,  interior  marble  work,  plate  glass,  extension  of 
mail  chutes  and  gravity  conveyors,  hardware,  electric-lighting  fixtures, 
plumbing  and  steamfitting  material.  Plans  and  specifications  will  be  issued 
as  soon  as  i)Ossible,  together  with  information  as  to  date  of  opening 
bids.  Parties  intending  to  submit  bids  are  herewith  notified  that  appli- 
cations for  plans  and  specifications  for  aiiy  or  all  of  the  above  work  can 
be  filed  with  this  office  immediately.  Elliott  Woods  is  superintendent  of 
United  States  Capitol  Building  and  Grounds. 


North  Central 

1!AY  CITY,  MICH.— W.  II.  FilzluiKli.  secretary  of  tlie  Electric  Light 
Department,  is  receiving  bids  for  remodeling  l!ie  pumping  station  into  an 
electric-light   plant.      Clark  &  Hunger  are  architects. 

BLISSFIELD,  MICH.— The  Council  has  instructed  Ray  Ellis,  super- 
intendent of  the  municipal  electric-light  plant,  to  prepare  estimates  of  the 
cost  of  enlarging  the  plant  and  the  installation  of  additional  machinery 
to  provide  for  a  24-hour  service. 

CARSONVILLE,  MICH.— The  contract  for  the  installation  of  a  com- 
plete municipal  electric-light  plant  has  been  awarded  to  the  Detroit  office 
of  the  Fairbanks-Morse  Co. 

CRYSTAL  FALLS,  MICH.— Bids  will  be  received  by  the  City  Council 
of  Crystal  Falls,  at  the  office  of  W.  J.  Gribble,  city  clerk,  until  Sept.  10 
for  the  general  construction,  also  heating,  plumbing  and  electric  wiring, 
of  a  new  city  hall  building  in  Crystal  Falls.     Plans  and  specifications  are 
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on  file  at  the  office  of  the  city  clerk,  Crystal  Falls;  also  at  the  office  of 
lohn  D.  Chubh,  architect,  Chicago  Opera  House,  Chicago,  111.;  also  at 
Huildcrs'  Exch-nngcs,  Milwaukee,  Wis.,  St.  I'aul  and  Minneapolis,  Minn. 
Copies  of  plans  and  specifications  may  be  obtained  upon  application  to  the 
architect,  for  which  a  deposit  of  $25  will  be  required;  specifications  with- 
out plans,  $10;  said  deposits  to  be  refunded  upon  return  of  same. 

DETROIT.  MICI!. — The  Wayne  County  Creamery  is  planning  to  erect 
a  new  btiiUIing  on  Henry  Street,  to  cost  abotit  $500,000.  A  modern  power 
plant  will  be  installed.     .Tohn  C.  Stahl  is  architect. 

DETROIT,  MICH.— Bids  will  be  received  by  the  Board  of  Education, 
Detroit,  until  Sept.  9  for  erection  of  the  George  M.  Condon  School 
building  and  detached  power  house  at  the  Boulevard  and  Vinewood 
Street.  Bids  will  be  received  for  the  entire  work,  or  separate  bids  will 
be  received  as  follows:  For  general  masonry  work,  general  carpentry 
work,  heating,  plumbing  and  electrical  wiring.  Plans  and  specifications 
may  be  seen  in  the  office  of  the  supervisor  of  school  buildings,  Detroit. 
Charles  A.  Gadd  is  secretary  of  board. 

JONESVILLE,  MICH.— The  Village  Council  has  awarded  contrails 
for  a  new  I75-bp  boiler  for  the  municipal  electric-light  plant  and  foi 
extension  to  power  house  to  provide  space  for  same  and  for  extra 
coal    storage. 

LANSING,  MICH.— The  Slate  Board  of  Auditors  has  decided  to  secure 
electrical  service  for  the  Capitol  Building  from  the  municipal  electric 
plant.     The  Michigan  Pwr.  Co.  has  furnished  the  service  in  the  past. 

MUNISING,  MICH.— The  El.  Lt.  &  Pwr.  Co.,  of  Munising,  expects 
to  install  within  the  next  six  weeks  one  150-hp  tubular  boiler.  James 
Hosking   is    vice-president. 

SAl'LT  STE.  MARIE,  MICH.— The  property  of  the  Michigan  &  Lake 
Superior  Pwr.  Co.,  of  Sault  Ste.  Marie,  was  purchased  by  A.  S.  Weil, 
of  Philadelphia,  Pa.,  representing  the  bondholders,  at  an  auction  sale 
held  on  .Aug.  27  for  $3,500,000.  It  is  understood  that  the  property  will 
be  taken  over  by  the  Michigan  Northern  Pwr.  Co.,  recently  organized. 
The  new  owners,  it  is  said,  expect  to  develop  about  45,000  hp. 

nr.UFFTON,  OHIO.— The  Board  of  Public  .Affairs  expects  to  pur- 
chase next  spring  two  boilers  having  a  rating  of  about  200  bp. 

LOWELL,  OHIO.— The  Parkersburg,  Marietta  &  Interurban  Ry.  Co. 
is  contemplating  the  construction  of  a  hydroelectric  power  plant  on  the 
Muskingum  River,  near  Lowell,  to  cost  about  $200,000.  C.  C.  Gallagher, 
of  Marietta,  is  chief  engineer. 

NEW  CUMBERLAND.  OHIO.— The  installation  of  a  new  street- 
lighting  system   in   New  Cumberland  is  under  consideration. 

PORT  CLINTON.  OHIO.— The  Port  Clinton  El.  Lt.  &  Pwr.  Co.  is 
remodeling  its  distribution  system,  changing  to  a  three-phase.  6U-cycIe 
system  with  a  24-hour  service.  The  company  purchases  energy  from  the 
Northern   Ohio   Ry.   &  Pwr.   Co.     C.   A.    Matthews  is  superintendent. 

UPPER  SANDUSKY,  OHIO.— The  proposition  to  issue  $25,000  for 
the  installation  of  a  municipal  electric-light  plant  will  be  submitted  to 
the  voters. 

CAMPBELLSVILLE,  KY. — A  company  is  being  organized  under  the 
name  of  the  Campbellsville  Wtr.  &  Lt.  Co.  to  install  and  operate  an 
electric-light  plant  here.  The  City  Council  has  granted  the  company  a 
franchise. 

CARLISLE,  KY.— The  Carlisle  El.  Lt.  &  Pwr.  Co.  is  contemplating 
the    erection    of   a    10-ton    ice   factory. 

KRLANGER,  KY.— The  Erlanger  Lt.  &  Pwr.  Co.,  recently  organized, 
has  been  granted  a  franchise  to  construct  and  operate  an  electric-light 
system   in   Erlanger.     A  site   for  the  proposed  plant  has  been  secured. 

HARRODSBURG,  KY.— Plans  are  being  considered  for  increasing 
the   output   of   the  municipal   electric-light   plant. 

IIE.\DERSOX,  KY.— ContracU  have  been  awarded  by  the  City  Council 
for  additional  equipment  for  the  municipal  electric  plant  as  follows:  To 
the  Westinghouse  El.  Mfg.  Co.,  for  steam  turbine  and  condenser,  at 
$14,695;  Rabcock  &  Wilcox  Co.,  for  400-hp  boiler,  at  $5,691,  and  to  the 
Heine  Chimney  Co.,  of  Chicago,  for  erection  of  225-ft.  smokestack,  at 
$6,077.      L.   P.   Hite  is   superintendent   of  the   municipal   electric    plant. 

.IlCl'FERSONVILLE,  IND. — A  proposition  has  been  submitted  to  the 
City  Council  for  lighting  the  streets  of  the  city  by  Owen  L.  Carr,  of 
RiiEliville,  Ind.  Mr.  Rush,  it  is  stated,  will  install  a  plant  at  once  if 
be  obtains  the  contract.  The  United  Gas  &  El.  Co..  of  Jcflersonville, 
now    has    the   contract    for   street-lighting. 

BUNKER  HILL.  ILL. — The  electric  light  committee  is  contemplating 
the  purchase  of  meters  for  the  municipal  electric-light  plant  within  the 
next   twelve   months.      Harry   McPherson   is   chairman    of   committee. 

CHIC.-\GO,  ILL. — Improvements  will  be  made  to  Yates  -Avenue,  the 
southeastern  entrance  to  Jackson  Park,  involving  an  expenditure  of  about 
$.'5,000.  The  street  will  be  paved  and  electric  lamps  installcu  as  far 
south  as  the  South  Shore  Country  Club. 

JACKSONVILLE,  ILL.— The  Jacksonville  Ry.  &  Lt.  Co.  has  recently 
closed  a  contract  with  Swift  &  Co.  to  furnish  energy  to  the  amount  of 
150  hp  for  its  branch  in  Jacksonville.  The  company  has  also  recently 
taken  a  contract  for  pumping  the  city  water  from  deep  wells,  which 
requires  250-hp  load  24  hours  per  day.  W.  B.  Miser  is  general  super- 
intendent. 

NEWTON'.  ILL. — The  electric  light  commission  expects  to  purchase 
a  new  gener.itor  for.  the  municipal  electric-light  plant  within  the  next 
few  months.     A  new  engine  has  recently  been  installed.     When  the  new 


generator  is  installed  a  day  service  will  be  etiablished.    John  W.   Mar 
is  city  clerk. 

DOUGEVILLE,  WIS.— The  Dodgevillc  El.  Lt.  &  Pwr.  Co.  expi 
erect  within  the  next  three  months  a  smokestack  or  brick  chimni- 
to  purchase  one  horizontal  tubular  boiler.  W.  J.  I'carce  is  manaKn 
EAU  CLAIKE,  WIS.— The  Chipi)ewa  Valley  Ky.,  I.I.  &  Pwr.  t 
Eau  Claire,  cx|)ects  to  build  within  the  next  three  months  an  il. 
railway  from  Eau  Claire  to  Altoona  and  to  erect  a  66.000-volt  trai 
sion  line  6  miles  long,  5  miles  of  33.000-volt  transmission  line,  and  I' 
sulalc  25  miles  of  66,000-volt  transmission  line;  also  to  purchas. 
pair  of  3600-hp  waterwbccis  (50-ft.  head),  with  governor.  A.  E.  I' 
is  assistant  manager. 

HUDSON,  WIS.— The  Burkhardt  Milling  &  El.   Pwr.   Co.,  of  IIu 
expects    to    erect    within    the    next    two    months    22    miles    of    13,20" 
transmission     line,    east    through    North    Line,     Roberts,    Hammond    and 
Baldwin;    also    to    purchase    one    switchboard    with    instruments    and    300 
kva    in    13,200-volt    transformers.      H.    E.    Zimmermann    is    superintendent 
and   purchasing  agent. 

J.\XES\ILLE,  WIS.— The  Jancsville  El.  Co.  expects  to  purchase  wiihio 
the  next  month  one  400-kva,  three-phase,  60-cyclc,  2300-volt,  600  r.p.ni. 
generator   with  switchboard   panel.     P.   H.   Korst  is  secretary. 

LA  CROSSE.  WIS.— The  City  Council  is  reported  to  have  decided  to 
award  the  contract  for  energy  for  lamps  and  motors  at  the  new  mun;. 
water  plant  to  La  Crosse  Gas  &  El.  Co. 

LUCK,    WIS. — .At   an   election   held    Aug.    19   the   proposition    to   1 
$-4,500  in  bonds  for  the  installation  of  a  municipal  electric-light  plant   *ii 
carried.      Work   will  begin   on   construction  of   the   plant   immediately.     ,Ai 
yet  no  engineer  has  been  engaged,     .'\ndrew   Pederson  is  village  clerk. 

MADISON,  WIS.— The  Chicago  &  Wisconsin  Valley  R.  R.  Co.,  of 
Madison,  which  was  recently  reorganized,  has  been  granted  the  necessary 
franchises  by  various  cities  and  counties  on  condition  that  within  60 
ilays  the  company  shows  proof  that  $300,000  has  been  set  aside  to  start 
construction  and  to  pay  debts  contracted  previous  to  the  reorganization. 
The  first  line  will  be  built  from  Madison  to  Portage,  including  street-car 
systems  in  both  cities.  About  250  miles  of  electric  railway  will  ulti- 
mately   be    built    radiating    from    Madison. 

PRAIRIE  DU  CHIEN.  WIS.— The  plant  of  the  Prairie  City  El.  to., 
wliich  was  recently  destroyed  by  fire,  was  rebuilt  temporarily  and  placed 
in  operation  in  six  days.  The  company  has  purchased  a  new  generator. 
Contract  for  new  building  has  not  yet  been  awarded  and  date  not  yet 
decided    upon.      L.    P.    Haupt    is    superintendent. 

SOLDIERS'  GROVE,  WIS.— The  Soldiers'  Grove  El.  Co.  expects  to 
purchase  within  the  next  two  months  about  200  incandescent  lampa. 
Thomas  O.   Sims  is  manager. 

SPOONER.  WIS. — The  city  of  Spooner  has  purchased  40  acres  of  land 
on  the  Namekagen  River,  9  miles  distant,  where  it  proposes  to  build  a 
hydroelectric  power  plant  and  transmit  energy  to  Spooner  for  manu* 
facluring  purposes.  The  present  municipal  electric  plant  is  driven  by 
prwer   from  the  Yellow  River. 

DULUTH.  MINN.— The  Duhith  Edison  El.  Co.  has  recently  purchased 
38.000  lb.  0000  solid  weather-proof  wire  to  replace  4</i  miles  of  single- 
phase  No.  2  weather-proof  lighting  feeder  in  the  new  steel  plant  district 
beyond  West   Dululh.     C.   W.    Hisgins  is  assistant  to  manager. 

GAYLORD,  MINN. — The  electric  light  committee  expects  to  purchase 
within  the  next  30  days  some  incandescent  lamps.  F.  J.  Hecht  is  super- 
intendent. 

JORDAN,  MINN.— The  Jordan  El.  Ltg.  &  Htg.  Co.  is  adding  about  SCO 
ft.  of  mains  to  its  heating  system. 

KEEWATIN,  MINN.— Bids  will  be  received  by  the  Village  Council 
until  Sept.  9  for  furnishing  and  installing  one  reciprocating  engine, 
generator,  exciter,  switchboard  and  equipment,  plans  and  specficationi 
tor  which  are  on  file  in  the  office  of  J.  J.  Roberts,  village  clerk. 

.AFTON,  I.-\. — Beginning  about  Sept.  I.  energy  for  operating  the 
municipal  electric-light  system  will  be  obtained  from  the  plant  of  the 
Creston  Mutual  Lt.  &  Pwr.  Co.  in  Creston,  10  miles  west  of  .Aflon. 
V.   A.  White  is  city  clerk. 

.ALULA,  LA. — We  are  informed  that  no  definite  action  has  yet  been 
t;.ken  in  connection  with  the  installation  of  a  municipal  electric  light 
plant  in  -Albia.  An  engineer  has  not  yet  been  engaged.  C.  C.  Atchison 
is  city  clerk. 

FAYETTE,  lA. — The  municipal  electric  light  and  water-works  commis- 
sion ext-ects  to  purchase  within  the  next  six  months  one  standpipe  for 
water-works    system.      W.    J.    Irvin    is    superintendent. 

MENLO,  lA.— George  C.  Buckley  &  Co.,  owners  of  the  local  electric 
light  plant,  are  installing  a  60'hp  engine  and  boiler.  George  C.  Buckle; 
is   president   and   manager. 

CHAFFEE,  MO.— The  Missouri  Public  Utilities  Co.,  of  Cape  Ginr- 
de.'.u,  will  extend  its  high-tension  transmission  line  now  furnishing 
energy  to  Illmo  and  Fornfelt  to  Chaffee-  Energy  for  operating  the 
entire  service  will  be  furnished  from  the  plant  in  Cape  Giraddeau.  A.  M. 
Tinsley,  of  Cape  Girardeau  is  local  manager. 

COLUMBIA.  MO.— We  are  informed  that  the  installation  of  an  electric 
plant  at  the  University  of  Missouri  is  not  contemplated  in  the  near  fuliire. 
A  site  w-as  purchased  some  time  ago  but  will  not  be  used  for  the  present 
Work  is  nearly  completed  on  additions  to  the  present  plant.  C.  S.  Lyncfa 
is  superintendent  of  buildings^. 
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JEKKERSON  CITY,  MO. — The  contract  for  construction  of  power 
use    and    tunnel    at    the    State    Capitol    Building    has    been    awarded    to 

Anderson  &  Co..  of  St.  Louis,   -Mo.,  at  $42,495. 
VELVA,    N.    D. — .\rrangenients   have    been    completed    by    O.    J.    Kauf- 
in.  of  Hillsboro,  who  was  recently  granted  a  franchise,   to  establish  an 
;ctric-light  plant  in  Velva. 

BKIDGEWATER,  S.  D. — The  Bridgewater  El.  Pwr.  Co  expects  to 
rchase  within  the  next  six  months  some  transformers  and  meters;  also 
re  vacuum  cleaners  and  washing  machines.  G.  \V.  Laing  is  president. 
MOBRIDGE.   S.    D.— The    Mobridge   El.    Lt.,    Ht.   &    Pwr.    Co.   expects 

purchase  within  the  next  60  days  equipment  for  central  heating  station. 
itcrial  for  about  3  miles  of  line  extension  for  the  present  lighting  sys- 
n.  also  equipment  for  ornamental  street-lighting  system  (to  cost  about 
,500).     B.  S.  Hill  is  proprietor. 

SALEM,  S.  D.— The  Salem  Milling,  Lt.  &  Htg.  Co.  has  recently  pur- 
ased   a  54-in.  by    18-ft.   tubular   boiler   for   its   plant.      L.    V.   Schneider 

president. 

STURGIS,    S.    D.— Beginning   with    Sept.    15,    the    Sturgis   Pwr.    &   Lt. 

I.  expects  to  close  down  its  local  plant  and  to  purchase  energy  from  the 

iter-power  company.     U.   S.  --Mlison   is  manager. 

ATKIXSON,    NEB.— T.    Skedla    &    Sons,    owners    of   the    local    electric 

ht    plant,    expect   to   erect    within    the   next    month   an   80-hp   oil  engine 

d   are   now    installing   a    new   generator    and    switchboard. 

STRATTON.    NEB.— The    village    of    Stratton    contemplates    removing 

r    triplex    pumps    to    a    better    water    supply,    which    will    necessitate    the 

rchase  of  a  15-hp  or  JO  h;>  motor.      Elmer   E.    Martin   is  engineer. 


Southern  States 
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LA  GRANGE,  N.  C— H.   H.  Hutton  &  Sons,  a 
c-light   plant,    expect    to    erect    a    new    power    h( 
el   overshoot   waterwheel.      A.    R.   Hutton   is  manager. 
OLD    FORT.    X.    C. — William    Robinson    has    purchased    a    water-power 
e  on  Curtis  Creek,  about  2  miles  from  Old  Fort.     It  is  understood  that 
r.   Robinson  contemplates  development  of  same. 

5INGSTREE,  S.  C— The  Kingstree  El.  Lt.  &  Ice  Co.  is  reported  to 
ve  increased  its  capital  stock  from  $15,000  to  $25,000. 
NEWBERRY,  S.  C— The  proposition  to  issue  $30,000  in  bonds  to 
rchase  the  electric-light  plant  and  water-works  now  being  built  in 
;wberry  by  the  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.,  will  soon  be  sub- 
tied  to  the  voters. 

LAKELAND,  FLA.— The  installation  of  an  electric  system  at  the 
keland  Dairy  Farm  is  reported  to  be  under  consideration.  For  further 
'ormation  address   A.   J.   McDonough. 

HENDERSON,  TENN.— At  a  municipal  election  to  be  held  the  last  of 
lobcr   the   proposition    to   issue    $30,000    in    bonds    for   the    construction 

a  water-works  system,  also  from  $6,000  to  $8,000  in  bonds  for 
vers,  will  be  submitted  to  the  voters.  If  the  bond  election  carries, 
:  Priestley-Loyd  Lt.  &  Pwr.  Co.  will  build  a  new  power  house,  to  cost 
5ut   $1,800.      C.    W.    Priestley    is    president. 

LEWISBURG,  TENN.— The  Lewisburg  Lt.  &  Pwr.  Co.  expects  to 
rchase  equipment  for  increasing  the  output  of  its  ice  plant  by  20  tons 
r  day  within  the  six  months.  J.  B.  Hardison  is  secretary  and  treasurer. 
SEVIERVILLE,    TENN.— Arthur    Brown,    of    Knoxville,    is    interested 

a  project  to  establish  an  electric-light  plant  in  Sevierville. 
HOPE,  ARK. — The  managers  of  the  water  and  light  plant  are  build- 
;  an  addition  to  the  power  house  of  the  municipal  electric-light  plant 
0  ft.  by  38  ft.,  brick  and  concrete)  to  provide  space  for  pumps,  and  are 
w  completing  the  installation  of  a  new  600-ft.  air  compressor  and  a 
0-kw.  two-phase  generator  directly  connected  to  a  Corliss  engine, 
larles   M.    Richards   is   manager. 

PRAIRIE  GROVE,  ARK —The  construction  of  a  municipal  electric 
ht  plant  and  water-works  system  at  a  cost  of  $50,000  is  under  con- 
leration. 

GIBSLAND,  LA.— The  North  Louisiana  Lt.  &  Pwr.  Co.,  of  Arca.li.i, 
s  submitted  a  proposition  to  the  Town  Council  to  furnish  energy  to 
:ht  the  streets  of  the  town.  The  company  also  proposes  to  furnish 
:ctrical  service  to  private  consumers. 

.\EW  ORLEANS,  LA.— A  contract  has  been  closed  whereby  the  New 
•leans  Ry.  &  Lt.  Co.  will  extend  its  service  to  the  plant  of  the  Planters' 
Ttilizer  Co.  in  Shrewsbury,  a  suburb  of  New  Orleans.  The  contract 
lis  for  about  .'iOO  hp.  The  company  will  also  furnish  energy  for  lamps 
<l  motors  for  residents  in  that  suburb  and  also  to  manufacturing 
terprise.s. 

RINGGOLD.    L.\. — .V    stock   company    is   being   organized   by    local    cit- 
:ns  for  the  purpose  of  installing  a  waterworks  system.     Plans  are  aKo 
ing  considered   for  estabbshing  an   electric-light   plant. 
LEHIGH,   OKLA.— The    Public    Service    Co.,    of    Oklahoma,    which    re- 
ntly    purchased    the    municipal    electric-light    plant    in    Lehigh,    expects 

erect  a  6600-volt  transmission  line  from  Coalgate  to  Lehigh  to  furnish 
<^rgy  to  operate  the  local  system.  -Ml  material  for  the  line  has  been 
rchased. 

MEDFORD,  OKLA.— The  managers  of  the  municipal  electric-light 
ftnt  expect  to  erect  within  the  next  two  months  a  new  power  house 
id  to  purchase  generating  equipment,  a  six-panel  switchboard  and  instru- 


ments and  also  one  6.6-amp.  constant-current  series  tung;jten  regulating 
transformer.      Charles   Berger   is  superintendent. 

COLOR--\DO.  TEX.— The  Colorado  El.  Lt.  Co.  expects  to  install  an 
oil  engine  within  the  next  six  months. 

COMANCHE.  TEX.— The  Comanche  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  few  months  a  125-kw  to  150-kw  single-phase  generator  and 
a  tungsten-lamp  street  lighting  system.  E.  W.  Harris  is  manager  and 
proprietor. 

CON  ROE,  TEX.— The  Conroe  Gin,  Ice  &  Lt.  Co.  expects  to  establish 
a  day  service  and  to  purchase  machinery  for  an  ice  plant  within  the 
next   12  months.     C.  C.  McDade  is  secretary  and  treasurer. 

COOPER,  TEX.— The  Delta  El.  Mfg.  Co.  expects  to  purchase  one  30- 
kw  generator  directly  connected  to  a  40-hp  or  50-hp  engine  (would  pre- 
fer a  good  second-hand  machine)  within  the  next  six  months.  The 
company  has  erected  2  miles  of  distribution  lines  within  the  last  two 
months.     R.  J.  Thomas  is  president. 

LONGVIEW,  TEX.— Bids  will  be  received  by  the  city  of  Longview, 
City  Hall,  Longview,  until  Oct.  8  for  the  construction  of  a  mechanical 
filtration  plant  of  1,000,000-gal.  capacity,  a  pumping  and  electric-light 
plant,  and  a  discharge  main  Si's  miles  long,  to  cost  approximately 
$110,000.  Complete  plans  and  specifications  may  be  seen  at  the  office 
of  the  city  secretary,  Longview,  or  at  the  office  of  the  Aetna  Engineering 
Bureau,  17  North  La  Salle  Street,  Chicago,  111.  Plans  may  be  obtained 
from  the  engineers  upon  payment  of  $2.50,  which  will  not  be  refunded. 
G.  A.  Bodenheim  is  Mayor. 

RUNGE,  TEX. — .^t  an  election  held  -Aug.  27  the  pro])osition  to  issue 
$20,000  in  bonds  for  the  construction  of  an  electvic-liglit  plant  and  water- 
works was  carried.     J.  F.  Murray  is  clerk. 

SAN  ANTONIO,  TEX.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Sept.  25  for  the  installation  complete  of  an  electric  elevator  in  the  United 
States  post  office  and  court  bouse  at  San  Antonio,  in  accordance  with 
specifications,  copies  of  which  may  be  bad  at  the  above  office.  O. 
Wenderoth   is  supervising  architect. 

SAN  BENITO,  TEX.— The  franchise  which  was  granted  to  the  S.  A. 
Robertson  Co.  a  few  months  ago  for  the  construction  of  an  electric- 
light  plant  and  telephone  system  has  been  declared  forfeited.  It  is  ex- 
pected  that  a   franchise   will  be  granted  to  other  parties. 

SULPHUR  SPRINGS,  TEX.— B.  F.  Ashcroft  &  Sons,  owners  of  the 
local  electric-ligbt  system,  are  preparing  to  build  an  electric  light  and 
power  plant  and  expect  to  purchase  two  150-kw,  2300-volt,  three-phase,  60- 
cycle  generators  (directly  connected  type)  ;  also  engines,  water-tube  boilers 
and  switchboard. 

WEATHERFORD.  TEX.— The  capital  stock  of  the  City  of  Weather- 
ford  Wtr.,  Lt.  &  Ice  Co.,  it  is  reported,  has  been  increased  from  $80,000 
to  $90,000. 


Pacific  States 

LEAVENWORTH,  WASH.— The  Tumwater  Lt.  &  Wtr.  Co.,  of 
Leavenworth,  expects  to  purchase  one  carload  of  poles  within  the  next 
six   months.      L.    R.   Hart    is   secretary. 

PE  ELL,  WASH.— The  Central  Lt.  &  Mfg.  Co.,  of  Pe  Ell,  expects  to 
extend  its  distribution  lines  throughout  the  surrounding  farming  country; 
also  to  purchase  within  the  next  30  days  a  50-kw,  three-phase,  2300-volt 
generator  and  to  establish  a  24-hour  service,  and  within  the  next  five 
months  to   purchase   50  meters.      L.   A.   Webb   is  secretary  and   treasurer. 

T.\COMA,  WASH.— Options  have  been  obtained  by  the  Tacoma  Ry. 
&  Pwr.  Co.  on  a  site  at  the  corner  of  Twelfth  Street  and  Spragtie.  on 
which  it  proposes  to  erect  a  new  power  house,  storage  sheds  and  offices 
for  headquarters  in  place  of  the  present  building  on  A  Street  in  Tacoma. 

ADIN,  CAL.— The  Pitt  River  Pwr.  Co.  has  applied  for  permission  to 
build  and  operate  a  power  plant  at  Burney  Falls.  The  present  plans 
provide  for  the  development  of  1000  hp  and  eventually  to  expand  to  a 
larger  system.  The  company  now  operates  a  small  plant  in  Adin.  E.  M. 
Wilson,  Lawrence  A.  Wilson,  of  .\din,  and  others  are  interested. 

BERKELEY,  CAL. — The  city  attorney  has  been  instructed  to  sell 
bonds  to  the  amount  of  $95,000  for  the  installation  of  a  fire-aiarm  system, 
etc. 

BURBANK,  CAL.— The  State  Railroad  Commission  has  granted  the 
Burbank  El.  Lt.  &  Pwr.  Co.  permission  to  sell  its  entire  system  to  the 
city   of   Burbank   for   $3,212. 

HEMET,  C.AL.^Notice  of  appropriation  of  10,000  in.  of  water  at  the 
South  Fork  of  the  San  Jacinto  River  has  been  filed  with  I.  S.  Logan, 
county  recorder,  by  Ralph  Bandini,  attorney,  of  Los  .\ngeles.  The  appli- 
cation states  that  about  7000  hp  will  be  developed  at  a  cost  of  about 
$200,000.  Energy  generated  at  the  plant  will  be  used  for  pumping  water 
and  for  lamps  in  the  San  Jacinto,  Hemet  and  Perris  Valleys. 

LOS  ANGELES,  C.\L. — The  City  Council  has  adopted  the  report  of 
the  public  service  comitiittee  recommending  that  a  bond  election  be  called 
as  soon  as  possible  to  submit  the  proposition  to  issue  $6,500,000  in  bonds 
for  the  completion  of  the  aqueduct  power  project  and  the  electrical  dis- 
tribution  system    in    connection    with   the    power   project. 

OAKLAND,  CAL.— The  State  Railroad  Commission  has  granted  the 
Oakland,  Antioch  &  Eastern  Ry.  Co.,  of  Oakland,  permission  to  issue 
$1,000,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  railway  from  Bay  Point  to  Sacramento. 
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RIVKUSIDE,.  C.\I..— .S  merger  of  four  power  systems,  wliicli  will 
furnish  enerRy  lo  uptrjitc  industries  in  western  Nevada,  the  eastern 
IH.rtion  of  California  and  a  large  part  of  southern  California,  has  been 
announced  by  Dclos  Chappcll,  president  of  the  Southern  Sierras  I'wr. 
Co.  The  various  systems  will  he  connected  by  the  erection  of  a  trans- 
mission line  from  Bishop  and  Lundy  Lake.  The  full  connection  will  be 
cITccted  by  the  construction  of  a  line  from  Bishop  to  Long  Valley  by  the 
Silver  Lake  I'wr.  &  Irrig.  Co.,  and  by  an  extension  to  be  made  by  the 
Pacific  Pwr.  Co.  from  Long  Valley  to  Lundy  Lake.  The  Silver  company 
has  power  projects  on  the  Owncs  River,  while  the  Pacific  company  has 
iis  plant  on  Lundy  Lake.  The  parent  company  is  the  Nevada-California 
Pwr.  Co.,  which  gets  its  energy  from  five  hydroelectric  plants  on  Bishop 
Creek,  also  the  source  of  supply   for  the   Southern   Sierras  Pwr.   Co. 

SACRAMENTO,  CAL.-The  city  commissioners  have  authorized  the 
extension  of  the  electrolier  lighting  district  from  Twelfth  to  Sixteenth 
Street  on  J  and  K  Streets.  Flaming-arc  lamps  will  be  erected  along 
the  cross  streets.     The  total   cost  of  the  extension   is  cstim.-itcd  at  $12,806. 

ASIITON,  IIIAHO.— The  Ashlon  &  St.  Anthony  Pwr.  Co.  has  applied 
to  the  State  officials  for  permission  to  build  a  d.im  on  the  Snake  Kiver. 
2  miles  west  of  Ashton. 

SHOSHONE,  IDAHO.— We  are  informed  that  the  local  substation  of 
the  Great  Shoshone  &  Twin  Falls  Lt.  &  Pwr.  Co.  was  not  destroyed  by 
fire,  as  reported  in  the  issue  of  Aug.  23.  The  't4,000-volt  bushings  on 
incoming   lines   of  the    substation   were   destroyed   by    lightning. 

BOUNTIFUL.  UTAH,— Arrangements  have  been  made  by  the  Utah 
Lt.  &  Ry.  Co..  of  Salt  Lake  City,  for  the  construction  of  a  substation  in 
Bountiful.  The  equipment  will  consist  of  a  500-kw  General  Electric 
motor-generator  (direct-current  output),  switchboard  complete  for  alter- 
nating-current and  direct-current  machine  and  alternating-current  and 
direct-current  feeder  panels,  and  four  300-kva  transformers.  Approxi- 
n.atcly  II  miles  of  overhead  transmission  line  will  be  erected.  Contracts 
have  been  awarded  for  the  work. 

SALT  LAKE  CITV,  UTAH,— A  movement  has  been  st;utc,l  by  the 
Salt  Lake  Real  Estate  Association  to  persuade  the  city  of  Salt  Lake 
(  ily  lo  erect  a  municipal  electric-light  plant  on  City  Creek  Canyon  lo 
supply  energy  for  street-lighting,  W,  G,  Tuttle  is  interested  in  the 
project. 

WARREN.  ARIZ.— The  Warren-Risbee  Ry.  Co.  expects  to  purchase 
a  5-kw  or  10-kw  transformer  within  the  next  month.  The  C.  &  A. 
Mining  Co,  will  furnish  energy  to  operate  the  railway  system.  Jesse 
\'oakum   is  superintendent, 

ALA.MOSA.  COL,— The  Mutual  El,  Lt,  &  Pwr,  Co..  of  Alamosa,  ex- 
pects to  purchase  switches  to  change  its  switchboard  from  two-phase  to 
three-phase,  also  totalizing  recording  wattmeter  for  entire  output,  two 
carloads  of  poles  and  probably  one  tub  transformer  next  spring,  H.  A. 
Goodridge   is  manager, 

FORT  LUPTON,  COL.— The  Fort  Lupton  Lt.  &•  Pwr.  Co.  is  installing 
a  50-hp  General  Electric  motor  to  operate  the  pumps  at  the  municipal 
water-works  system.  The  company  expects  to  place  orders  soon  for  heat- 
ing and  cooking  appliances  for  the  holiday  trade.  D.  W.  McGec  is  local 
manager. 

STEAMBOAT  SPRINGS.  COL,— The  Steamboat  Springs  El,  Co. 
expects  to  etect  '/i  mile  of  high-tension  line  to  the  mill  of  the  Sarvis 
Timber  Co.     W.   L.  Carver  is  superintendent. 

SEARCHLIGHT.  NEV.-The  forty-stamp  mill,  engine  room  and 
electric  plant  at  the  Quartet  Mine  was  destroyed  bv  fire  on  Aug,  20. 
causing   a    loss    of   ahniit    $115,000. 


AZTEC.    N.    M.— The   Ailec   Lt.   &   Pwr.    Co.    has   recently   installed  a 
ew  boiler  and  engine  in   its  power   house.     W.   GofT   Black  is  manager. 


Canada 

POINT  GREY,  B.  C— The  City  Council  has  decided  to  enn,., 
etigineer  to  make  investigations  and  report  on  the  cost  of  the  constr 
oi  a  municipal  electric-light  plant. 

\'ANCOUVER,  B.  C. — Mayor  Baxter  is  considering  a  proposition  for, 
the  construction  of  a  hydroelectric  power  plant  to  furnish  energy  for 
lamps  and  motors  for  this  city.  The  plan  contemplates  the  construction 
of  dams  on  Seaton  Lake  and  Bridge  River,  which,  it  is  estimated,  would 
develop  250,000  hp. 

WINNIPEG,  MAN. — Tenders  will  be  received  by  the  chairman  o( 
Board  of  Control  at  the  office  of  M.  Peterson,  secretary,  until  Sept.  20, 
for  furnishing  material  and  labor  necessary  for  the  erection  of  a  dupli- 
cate  transmission  system  on  the  present  right-of-way  of  the  city  of  Winni- 
peg, between  Point  du  Bois  and  Winnipeg.  Instructions  to  bidders,  plani 
and  specifications  and  form  of  tender  may  be  obtained  at  the  City  Light 
and    Power    Department,   54    King  Street,   Winnipeg. 

BRANTFORU,  ONT.— Arrangements  have  been  completed  whereby  the 
high-tension  transmission  line  of  the  Ilydro-Elcctric  Power  Commission 
of  Ontario  from  the  Brant  substation  will  be  erected  on  the  right-of-wajr 
of  the  Lake  Erie  &  Northern  Ry.  Co.  into  the  city  of  Brantford.  Nck.  i^j 
tions  are  also  under  way  for  erecting  the  high-tension  line  for  Pari^ 
the  right-of-way  of  the  railway  company. 

NIAGARA    FALLS,    ONT.— The    City    Council    has   adopted    a    r. 
lion    authorizing    the    expenditure    of    $7,215    for    improvements    and    ex- 
tensions   to    the    electric-lighting    system. 

TORONTO,  ONT,— The  Hydro-Electric  Power  Commission  of  Ontario 
has  definitely  decided  upon  the  route  for  the  transmission  line  between 
Chatham  and  St.  Thomas.  Right-of-way  has  been  secured  and  work  will 
be  started  at  once.     Material  for  the  line  has  already  been  purchased. 

WALKERVILLE.  ONT.— Arrangements  have  been  made  whereby  the 
Edison  Illg.  Co.  of  Detroit  and  the  Walkerville  Lt.  &  Pwr.  Co.  will  within 
a  short  time  control  the  electric  lighting  of  an  extensive  area  in  Essex 
County.  The  Edison  company  recently  purchased*  power  plants  in  Harrow, 
Leamington,  Essex  and  Kingsville:  it  also  purchased  a  site  for  a  power 
plant  in  Sandwich  and  obtained  permission  to  erect  power  cables  .i 
ihc  river  from  Delray  to  Sandwich. 


New  Incorporations 

COLUMBIANA.  ALA.— The  Columbiana  Ice,  Lt.  &  Pwr.  Co.  has  been 
incorporated  by  J.  M.  Crump  and  others.  The  company  is  capitalized  at 
$25,000  and  proposes  to  generate  and  distribute  electricity  for  lamps  and 
niotoTS. 

SOPER,  OKLA.— The  Soper  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $4,500  by  W.  F.  Breathwit,  A.  J.  Steen  and  J.  Breathwii. 

STAYTON,  ORE.— The  West  Stayton  Pwr.  &  Ry.  Co.  has  applied  for 
a  charter  to  build  an  electric  railway  between  Stayton  and  Salem.  The 
company  is  capitalized  at  $100,000  and  the  incorporators  are  S,  S. 
Arnold,    K,   O.    Stadler  and  Grant  Tbonin<. 


Directory  of  Electrical  Associations, 
Societies,  Etc. 

-Alabama  Light  and  Traitio.v  Association.  Secrctary-trea.-urcr.  II,  O, 
Hanson,  Mobile  Gas  Co.,  Mobile,  Ala. 

American  Association  for  the  Advancement  of  Science.  Permanent 
secretary,   L.   O.  Howard,  Smithsonian  Institution,  Washington,   D.  C. 

-■\merican  Electric  Railway  Accountants'  Association.  Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co,,  Newark,  N.  J. 
Annual  convention.  Atlantic  City,  N.   T,.  Oct.  13-1". 

American  Electric  Railway  .\ssociation.  Secretary,  IL  C.  Dcnecker, 
29  West  39th  St.,  New  York.  Annual  convention.  Atlantic  Citv,  N.  J,, 
Oct,   13-17. 

.American  Electric  Railway  Engineering  -Association.  Secretary, 
IL  ('.  Donecker,  29  West  39th  St.,  New  York.  Annual  convention.  At- 
lantic City,  N.  J.,  Oct.   13-17. 

.American  Electrochemical  Society.  Secretary.  Prof,  1,  W.  Richards. 
Lehigh  University,  South  Bethlehem,  Pa.  Semiannual  meeting.  Denver, 
Sept.    9-11. 

American  Electro-Therapeutic  Association,  Secretary.  Dr.  J.  Wil- 
lard  Travell,  27  East  11th  St.,  New  York. 

-American  Institute  of  Consulting  Engineers,  Secretary.  Eugene 
W,   Stern,    101   Park  Ave.,  New   York  City. 

.American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson.    33    West    39th    St..    New    York.      Board    of    directors    meets 


nuinthly.       Sections     and     branches     in     the     principal     electrical     cenlef» 
tliruughout   the   country. 

-American  Fiivsical  Society.  Secretary.  Prof.  A.  D,  Cole.  Ohio  State 
University.    Columbus,    Ohio.      Annual    meeting,    Atlanta.    Ga,,    December. 

.\merican  Society  for  Testing  Materials.  Secretary-treasurer. 
Edgar    Marburg,    L'niversity    of    Pennsylvania,    Philadelphia,    Pa, 

.American    Society   of   Heating    and   Ventilating   Enoi.^eers.      .^■ 
tary,  Edwin  A.   Scott,  29  West  39th   St.,  New  York. 

American    Water    Works    Association.      Secretary.    1.    M,    Divci 
State  St.,  Troy,  N.   Y.     Annual  meeting.  May,    1914. 

-Arkansas  Association  of  Public  L'tility  Operators,  Secretary.  W 
J.  Tharp,  Little  Rock,  .Ark.     Annual  meeting.  May.  1914. 

Association  of  Edison  Illuuinatinc  Companies.  Secretary.  Geo.  C, 
Holberton,  Pacifc  Gas  &  Electric  Co,.  San  Francisco.  Cal.  .Annual  meet- 
ing. Cooperstown.  N.  Y.,  Sept.  8-11. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubcnville,  Ohio.  Annual  meeting.  .\ew  A'ork,  Sepi 
22-27. 

-Association  of  Railway  Electrical  Engineers.  Secreury-treasorer. 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago.  .Annual 
meeting,    Cbicagj.   Oct.    20-24. 

-Association  of  Railway  Telegraph  Superintendents.  Secretary.  •' 
W.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting.  New  Orlean' 
May    19-22.    1914. 

California  Electrical  Contractors'  .Association.  Secretary.  W,  ' 
Ilanbridge.    1408   Merchant!*  National    Bank    Building.   Los   Angeles.  Cal 
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lADiAN   Electrical  Association.     Secretary.  H.  G.  Manin.  Toronto 

ic  Light  Co.,  Ltd.,  Toronto,  Can. 

OBADO    Electric    Club.      Secretary,    C.    F.    Oehlmann.      Meets   every 

dav  at  -Mbany  Hotel,  Denver,  Col.    Annual  meeting.  Denver,  Oct.  6. 

ORADO   Electric   Light.   Power   axd   Railway   -Association.      Secre- 

Thomas   F.    Kennedy,   900    l.ith   St.,    Denver.   Col.     .\nnual   meeting. 

;r,  Oct.  6. 

xtric  Cll'b  of  Chicago.    Secretary,  Fred  M.  Rosseland.  Monadnock 

, 'Chicago.     Meets  every  Thursday  noon  at  Hotel  Sherman. 

;CTRICAL  Contractors'   Association  of  GRE.^TER  Boston-.     Secretary, 

Hale,  39  Boylston  St.,  Boston. 
:cTRicAL    Contractors'    Association    of    Massachusetts.     Secretary, 

Temple,  iO  Foster  St.,  Worcester,  Mass. 
ictrical  Contractors'  Association  of  New  York  State.  Secre- 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 
;CTRICAL  Contractors'  -Association  of  the  City  of  Chicago.  Sec- 
•,  M.  N.  Blumenthal,  179  West  Washington  Street.  Meets  at 
on  the  second  and  fourth  Wednesday  of  each  month  at  424  South 
sh  Ave. 

ECTRicAL  Contractors'   .Association   of   State  of   Missouri.     Secre- 
Ernest  S.  Cowie,   1613  Grand  Ave.,  Kansas  City.   Mo. 
XIRICAL  Contractors'  .Association  of  Wisconsin.     Secretary,  .Albert 
mann,  626  Lloyd  St.,  Milwaukee,  Wis. 

iCTRiCAL   Credit   -Association   of   Chicago.     Secretary.    Frederick   P- 
1343     Marquette     Building.     Chicago.       .Annual     meeting,     Chicago, 
mber. 

ECTRICAL  Credit  -Association  of  Philadelphia.  Secretary.  Tolui  \\  . 
1,   1324   Land  Title   Building,   Philadelphia,   Pa. 

ECTRICAL  Development  -Association,  Inc.  Secretary,  Zenas  \\ . 
r,   53  State  St.,   Boston,  Mass. 

SCTRICAL  Salesmen's  .Association.  Secretary,  Francis  Raymond,  125 
igan   .Ave..  Chicago,  111. 

ECTRICAL  Supply  Jobbers'  Association.  General  secretary,  Frank- 
Iverbagh,  411    South   Clinton  St.,  Chicago,   111.     Fall  meeting,  Niagara 

Canada,  Sept.  91 1. 
ECTRICAL    Trades    -Association    of    Canada.      Secretary,  .William    R- 
ly.  Royal  Insurance  Building.  Montreal,   Can. 

ECTRICAL  Tb.^des  ASSOCIATION  OF  THE  PACIFIC  CoAST.  Secretary, 
•I  H.  Elliott,  Harding  Building.  34  Ellis  St..  San  Francisco.  Cal. 
ing,  San  Francisco,  second  Thursday  of  each  month. 
ECTRlc  Vehicle  Association  of  America.  Secretary,  Harvey  Rob- 
.  124  West  42d  Street,  New  York.  .Annual  convention,  Chicago, 
27  and  28. 

ectric  Vehicle  -Association    of   Amer 
:tary,  L.  L.  Edgar,  39  Boylston  St.,  Boston. 
iPiRE  State  Gas  and  Electric  Association, 
hapin,   29   West   39th    St.,   New   York.     Annual 
ber. 

iRADAv    Electrical    .Association.      Secretary, 
>nic  Temple,  Chicago.     Meets  at  noon  on  the  fi' 
of  each  month  at  Planters'  Hotel. 

s.  Electric  and  Street  Railway  .Association  of  Oklahoma.  Sec- 
y-treasurer, Prof.  II.  \'.  Bozell.  Norman,  Okla.  Annual  meeting, 
,   1914. 

^Nois  State  Electrical  -Association.  Secretary.  H.  E.  Chubbuck. 
ia.  III. 

LUMINATINC  ENGINEERING  SOCIETY.  General  secretary.  J,  D.  Israel, 
neering  Societies  Building,  29  West  39th  St..  New  York.  Sections 
^"cw    York,     New     England,     Philadelphia.     Chicago     and     Pittsburgh. 

lal  meeting,   Pittsburgh.   Sept.   22-26. 

iBEPENDENT     ELECTRICAL     CONTRACTORS'     ASSOCIATION     CF     GREATER     New 

if.  Secretary,  .A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn.  N.  Y. 
[Idiana  Electric  Light  Association.  Secretary  and  treasurer.  J.  V. 
ijiian,  49  Lombard  Building,  Indianapolis.  Ind.  .Annual  meeting, 
I  inapolis,  Sept.   24  and  25. 

stitute  of  Operating  Engineers.  Secretary.  L.  Houmiller.  29 
{  39lh  St.,  New  York. 

IiStitute  of  Radio  Engineers.  Secretary,  E.  J.  Simon.  81  New  St., 
<J  York.     Annual  meeting.  New  York,  January.   1914- 

iternational  Association  of  Municipal  Electricians.  Secretary, 
\!  George,  Houston,  Tex. 

jHERNAL-CoMBUSTioN  Encinef-rs'  ASSOCIATION.  President,  Charles 
rjch,  416  West  Indiana  St.,  Chicago.  Meeting  second  Friday  of  each 
cih  at  Lewis  Institute. 

IjtERMATiONAL  ELECTRICAL  CONGRESS.  Secretary,  Dr.  E.  B.  Rosa, 
",au  of  Standards,  Washington,  D.  C.     San  Francisco,  Sept.  1318,  1915. 

liRRNATloNAL  Electrotechnical  COMMISSION  (international  body  rep- 
!f  ting  various  national  electrical  engineering  societies  contributing  to 
Support).  General  secretary.  C.  ie  Maistre.  28  Victoria  St..  West- 
••jer,  London,  S.  W.,  England.     Meeting  at  San   Francisco,  Sept.  6-11, 


New    England    Sectii 
Secretary,   Charles 


Collins,     1129 
hird  Wednes- 


lowA  Electrical  -Association.  -AtKliated  with  N.  E.  L.  -\.  Secretary, 
H.   B.  Maynard.  Waterloo,  la. 

Iowa  Street  and  Interurban  Railway  Association.    Secretary,  H.  E. 

Weeks,   Davenport,    la-     Annual    meeting,    Cedar    Rapids,   April    23,    1914. 

Jovian    Order.     Jupiter    (president),   F.   E.   Watts,  239  West  ■39th   St., 

New  York;   Mercury   (secretary),   E.  C.  Bennett,   St.   Louis,   Mo.    Annual 

meeting.  Hotel  -Astor,  New   York,  Oct.   14-16. 

Kansas  Gas,  Water,  Electric  Light  and  Street  Railway  -Association. 
Secretary-treasurer,  Ivor  Thomas,  237  South  Main  St.,  Wichita,  Kan. 
Annual  convention,  Hutchinson,  Oct.  9  and  10. 

Louisiana  Electrical  Contr.\ctors'  .Association-  Secretary,  W.  H. 
Bower  Spangenberg.  625  Poydras  St.,  New  Orleans,  La.  Meets  second 
Thursday  of  each  month. 

Maine  Electric  -Association.  Secretary-treasurer,  Walter  S.  \\'yman, 
Watcrville,  Maine. 

Minnesota  Electric  -Association.  Secretary-treasurer.  F.  -A.  Otto, 
St.  Paul  Gas  Light  Company,  St.  Paul,  Minn.  Annual  meeting,  -Minne- 
apolis,  March,   1914- 

MississiPPi  Electric  -Association    (affiliated  with  the  National  Electric 
Light   Association).      Secretary-treasurer,    Frank  J.    Dullty,    Natchez,   Miss. 
Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  Associa- 
tion.      Secretary-treasurer,    F.    D.     Beardslee,    Union     Electric     Light     & 
Power  Co.,  St.  Louis.     Annual  meeting.  May,  1914. 

National  -Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B. 
Magers,   Madison,   Ind. 

National  -Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.   L.   Smith,   Concord.   Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,   Ohio. 

National  Electric  Light  -Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Annual   meeting,    Philadelphia,   May,    1914. 

N.iTioNAL  Electric  Light  Association,  Commercial  Section.  Secre- 
tary, J.  F.  Becker.  1170  Broadway,  N.  Y. 

National  Electric  Light  -A*ociation,  Eastern  New  York  Section- 
Secretary,  R.  E.  Russell,  Schenectady,  N.  Y. 

National  Electric  Light  -Association,  Hydroelectric  Section.  Sec- 
retary, S.  A.  Sewall,  29  West  39th  St.,  New  York. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,   18  Washington  Boulevard,  Detroit,  Mich. 

National  Electric  Light  Associ.wion,  Nebraska  Section.  Secretary- 
treasurer,  S.  J.   Bell,  David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St.,  Boston,  Mass.  Annual 
convention,  Burlington,  Vt.,  Sept.   17,   18,   19. 

National  Electric  Light  Association,  Northwest  Section.  Secre- 
tary, N.  W.  Brockett,  Pioneer  Building,  Seattle,  Wash,  -\nnual  meeting. 
Seattle,   Wash.,  Sept.    10-12. 

National  Electric  Light  -Association.  Southeastern  Section.  Sec- 
retary-treasurer, A.  A.  Wilbur.  Columbus,  Ga. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  George  H.  Duffield,  41  Martin  Building,  Utica,  N.  V. 
National  Electrical  Credit  -Association.  Secretary,  Frederic  P. 
Vose,  1343  Marquette  Building,  Chicago.  Annual  meeting,  June,  1914. 
National  Fire  Protection  Association.  Secretary  of  electrical  com- 
mittee, Ralph  Sweetland,  141  Milk  Street,  Boston,  MafS.  Open  meeting. 
New   York,   March,   1915. 

National  Independent  Telephone  Association.  Secretary-treasurer. 
Richard  Valentine.  Janesville,  Wis. 

New  England  Electrical  Credit  -Association.  Secretary.  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  H.  A.  Faulkner,  12 
Pearl  St.,   Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of   each  month. 

New  York  Electric  Railway  .Association.  Secretary,  Charles  ('. 
Dietz,   598   Broadway,   Albany,   N.   Y. 

New  York  Electrical  Credit  .Association  (affiliated  with  the  National 
Electric  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  Si., 
New  York.     Annual  meeting,  Dec.   9. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  3<>ih 
St.,  New  York.     -Annual  meeting.  New  York,  June,  1914. 

Northwestern  Cedarmen's  Association.  Secretary,  N.  E.  Boucher, 
743  Lumber  Exchange,  Minneapolis,  Minn.  Annual  meeting.  Jan.  6, 
1914. 

Ohio  Electric  Light  -Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Ste,\m  Engineers. 
Secretary.  Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 
Annual  meeting,  Columbus,  Ohio,  Nov.  20-22. 
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Oregon  Electrical  Contractors'  Association.  Secretary,  J.  K.  Kil- 
kenny,  St.  John's,  Ore. 

Pennsylvania  Klectric  Association  (State  Section  N.  E.  L.  A.). 
Sccretarytriasurer.  Walter  E.  Long,  1000  Chestnut  St.,  Phil.idelphia,  Pa. 
Annual  convention,  Delaware  Water  Gap,  Sept.   16-18. 

Railway  Signal  .^ssoclATION.  Secretary,  C.  E.  Rosenberg,  Bi-thlehem, 
Pa.     Annual  convention,  Nashville,  Tenn.,  Oct.    14- 17. 

Society  for  Electrical  Development,  Inc.  Acting  secrctary-ft-casurer, 
Stephen  L.  Coles,  29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.  H.  H.  Norris.  Ithaca.  N.  V.  Annual  meeting,  Princeton.  N.  J.. 
June.    I<)14. 


Southwestern  Electrical  and  Gas  .Association.  Secretary,  H.  S. 
Cooper.  405  Slaughter  Building.   Dallas,  Tex. 

Vermont  Electrical  Association.  Sccreary-treasurcr,  A.  B.  Mart- 
den.   Manchester,  Vt.     Annual  meeting.   Burlington,  Vt.,  Sept.    18. 

Western  Association  op  Electrical  iNSrECTORS.  Secretary,  W.  S. 
Boyd.  76  West  Monroe  St.,  Chicago,  III.  Annual  meeting,  Cincinnati, 
Jan.  27-29. 

Western  Society  of  Engineers,  Electrical  Sectiom.  Secretary,  J.  H. 
Warder,    1737   Monadnock  Block,   Chicago. 

Wisconsin  Electrical  .Nssociation.  Secretary.  George  .Mlison.  Ste- 
phenson Building.  Milwaukee.  Wis.  Annual  meeting,  Ian.  15  and  16, 
1914. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  AUG.  26,   1913. 
(Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.) 

1.071.036.  METHOD  OR  PROCESS  OF  PRODUCING  HOLLOW 
TAPES.  RIBBONS  OR  BANDS  OF  METAL;  F.  A.  Fcldkamp, 
Newark,  N.  J.  .App.  filed  April  2,  1912.  Electrodeposition  of  copper 
on  lead. 

1.071.037.  APPARATUS  FOR  ELECTROPLATING  HOLLOW  TAPES. 
RIBBONS  OR  BANDS;  F.  A.  Feldkamp,  Newark.  N.  J.  App.  filed 
Dec.  7.   1912.     Movable  wire  anode;  for  making  cooling  radiators,  etc. 

l,0;i.0-)4.  PROCESS  OF  .MAKING  BEARING  COMPOSITIONS;  E. 
«..  (.ilson.  .Schenectady.  N.  Y.  App.  filed  July  7,  1910.  From  metal- 
lic  oxide  and  graphite. 

I,0ri,0<i0.  VAPOR-ELECTRIC  APPARATUS;  O.  O.  Kruh,  Schenectady, 
N.    V.     .App.    filed   March    16.    1904.     Storage-battery   charging. 

1,071.070.  POWER  INSTALLATION  FOR  THE  PROPULSION  OF 
MARINE  VESSELS  AND  FOR  OTHER  PURPOSES;  H.  A.  Mavor, 
Glasgow,  Scotland.  App.  filed  July  1,  1911.  Gas  engine  and  motor- 
generator  set. 

l-<'71,p87.  ELECTRIC  SWITCH;  G.  B.  Reisbach.  Milwaukee,  Wis.  App. 
hied  Dec.  26,   1908.     Automatically  operated  distance  control. 

1.071,138.  CURRENT-CONTROLLING  DEVICE;  L.  Bradley.  Milwau- 
kee. Wis.  App.  filed  Jan.  8,  1912.  Automatic  variable  resistance. 
(Improvement  on  patent  No.  81,697). 

1.071.142.  AUTOMATIC  VIBRATING  CIRCUIT-BREAKER;  E.  B. 
tralT.   Ilackensack,   N.    J.      App.    filed    Oct.    24.    1910.      Adjustment   of 


indii 


.ils. 


1,071.169.  SAFETY  APPLIANCE  LOCK  FOR  AUTOMOBILES  AND 
THE  LIKE;  J.  H.  Mertz  and  E.  Schatz,  Washington,  D.  C.  App. 
filed  March  11,   1912.     Key-controlled  coil  box. 

1,071.171.  SUPERVISORY  SYSTEM;  J.  G.  Nolen,  New  York.  N.  Y. 
App.    filed   July   23,    1909.      Electro-pneumatically-operated   enunciator. 

1.071196.  INFLUENCE  ELECTRIC  MACHINE;  H.  Wommclsdorf. 
Schonebcrg.  Germany.  App.  filed  Dec.  11.  1911.  The  charge  is  con- 
ducted away  from  tlie  periphery  of  the  disk. 

1.071  200.  ELECTRIC  SWITCH;  T.  E.  Barnum.  Milwaukee.  Wis.  App. 
filed  Nov.  25.  1905.     Automatic  circuit-breaker  with  blow-outs. 

1,071  204.  ELECTRIC  SADIRON;  J.  Cayere,  Oakland,  Cal.  App.  hie.l 
Jan.  23,   1913.     Handle  support  for  Tyler  machine. 

1.071.207.  TELEPHONE  SYSTEM;  E.  R.  Corwin  &  C.  A.  Bals.  Chicago, 
111.  App.  filed  Sept.  17,  1908.  Automatic  calling  and  operator's 
control  mechanism. 

1.071.208.  TELEPHONE  SYSTEM;  E.  R.  Corwin.  Chicago.  III.  App. 
filed  Oct.   12,    1908      Multiple  switchboard  apparatus. 

1.071.209.  TELEPHONE  EXCI1.\NGE  SYSTEM;  E.  R.  Corwin.  Chi- 
cago, III.  App.  filed  March  3.  1909.  Calling  and  line  signals  with 
controllable  disconnecting  means  to  enable  the  user  to  stop  a  signal. 

1.071.210.  TELEPHONY;  E.  R.  Corwin.  Chicago.  111.  App.  filed  April 
24,1911.     Controllable  lest  signal. 

1.071.211.  TELEPHONY:  E.  R.  Cdrwin,  Chicago,  111.  App.  filed  April 
24,    1911.      Connection   with  a  semi-automatic  exchange. 

1.071.212.  TELEPHONY;  E.  R.  Corwin,  Chicago,  III.  App.  filed  April 
24,   1911.     Intercommunicating  system. 

1.071,234.  DUST  SEPARATOR;  H.  Howard,  Boston,  Mass.  App.  filed 
Dec.   5,  1911.     Vibrating  dust  shelves. 

1,071,267.  TELEGR.APHIC  TRANS.MITTER;  W.  E.  Shaw,  Sheridan, 
Wyo.  ,\pp.  filed  Feb.  10,  1912.  A  number  of  dots  may  be  sent  by 
a  single  movement  of  the  key. 

1,071279.  PROTECTIVE  DEVICE  FOR  ELECTRICAL  CIRCUITS; 
11.  R.  Van  Devcnter.  Sumter,  S.  C.  .\pp.  filed  Nov.  5,  1909.  Light- 
ning arrester  with  interchangeable  parts. 

1,071,292.  LOCKOUT  TELEPHONE  FOR  PARTY  LINES;  E.  Bow- 
man, EIrawood,  Ont.,  Canada.  App.  filed  Feb.  16,  1912.  Automatic 
depolarization  of  the  armature. 

1.071.322.  STORAGE-BATTERY  PLATE;  M.  Koener,  Chicago,  111. 
App.  filed  Aug.  28,  1912.     Staggered  relation  of  cells  and  ribs. 

1.071.323.  MANUF.VCTURE  OF  FILAMENTS  OF  TUNGSTEN  OR 
MOLYBDENUM  FOR  ELECTRIC  INCANDESCENT  LAMPS;  A. 
Lederer,  \'ienna,  Austria-Hungary.  .App.  filed  April  24,  1906.  The 
dioxide  and  ammoniacal  solution  of  casein. 

1.071.336.  MEANS  FOR  USE  IN  CONTROLLING  INDUCTION 
MOTORS;  N.  Pensabene.  Birmingham,  Eng.  App.  filed  June  3,  1911. 
Centrifugal  governor. 

1.071.337.  BURGLAR  GUARD  AND  ALARM;  E.  S.  Phelps,  Elizabeth, 
N.  J.  ..\pp.  filed  March  19,  1913.  Window  or  door  grating  starts 
signal. 

1.071.338.  DEVICE  FOR  CLEANING  SILVERWARE:  J.  W.  Phillips. 
Chicago.  111.  App.  filed  March  10,  1913.  Zinc  plate  with  tinned  wires 
soldered  on. 

1,071350  ELECTRICAL  HEATING  UNIT;  H.  H.  Russell,  New  York, 
N.  Y.     App.  filed  April  6,  1911.     Disks  for  fireless  cooker. 

1,071,359.  SECONDARY  B.ATTERY;  A.  M.  Sherer,  Philadelphia,  Pa. 
App.  filed  March  25,   1912.     Special  grid  for  a  Plantc  type. 


1,071,370.     RING-FORMING     MACHINE;     E.    Truman,    Toledo,    Ohio. 

App.  filed  July  20.   1912.     Bending  and  lap-welding  hoops. 
1.071.386.     RING-FORMING    MACHINE;    A.    M.     Bates.    Chicago.    111. 

App.  filed  June  12,   1912.     Wire-hoop  forming  and  welding. 
1.071,419.     INSULATOR;    B.    Hetherington,    Everest,    Kan.      App.    filed 

Jan.  8,  1912.     Twisted-slot  type  for  pole  arms. 
1.071,442.     PREPARATION    OF    GRANULAR    CARBON;    J.    C.    L«, 

Brookline,   Mass.     App.   filed   March  29,    1913.      Furnace   with  arc  in 

a  contracted  neck. 
1.071.488.     PROCESS     AND     APPARATUS     FOR     SINTERING     RE- 
FRACTORY MATERIALS;  G.  Weinstraub  and  H.  Rush,  Lynn.  .Mus. 

App.   filed   May  28.    1912.     A  melting  current  is  passed  through  par- 
ticles while  under  a  continuous  pressure. 
1.071.490.     BENDING    AND    WELDING    MACHINE;    W.    C.    WinfieM 

and    A.    C.    Taylor,    Warren,   Ohio.      App.    filed   July    29,    1911.     For 

forming  angle  bars  for  window  frames,  etc. 
1.071,506.     RAILWAY-CROSSING     SIGNAL     SYSTEM;      G.     Bryint, 

Highland  Park,  III.     App.  filed  June  24,   1911.     Automatically  set  in 

action  by  trolley  movement. 
1.071.522.     ELECTRIC   REVERSING   GEAR:   C.    Krimer,   Frankfort-on 

the-Main,  Germany.     App.  filed  May  10.  1909.     For  submarine  motors, 

etc. 
1.071.546.     MULTIPOLAR    DYNAMO-ELECTRIC    MACHINE:    B.    A. 

Behrend,  Norwood,  Ohio.     App.  filed  Sept.  16,   1905.     Brush  coonet- 

tions  for  preventing  unequal  heating. 
1,071,566.     ELECTRIC-SWITCH       CIRCUIT-BREAKER       AND      THE 

LIKE;    D.    K.    .Morris   and    G.    A.    Lister,   Coventry,    England.     App. 

filed  March  23,   1912.     Release  for  thermal  switch. 
1,071,568.     MANUFACTURE      OF      INCANDESCENT      BODIES     OF 
TEN;    A.    Pacz.    Cleveland,   Ohio.     Ai 
plastic  mass  of  the  precipitated  gels 


1,071,644.— Railway  Car. 

1,071.588.     SYSTEM    OF    SELECTIVE    CONTROL:    C.     E.    Scribnei. 

Jericho.    Vt.;   J.    L.    McQuarrie.    Montclair,    N.   J.,   and   E.    B.  Crafu 

llackensack.   N.   J.     App.   filed   March    12,    1910.     For  a  plurality  of 

stations  as  in  train  dispatching. 
1,071,601.     SUBSTATION  TELEPHONE  SET;   W.   O.   Beck,  Ridgenelil. 

N.  J.     App.  filed  Feb.   16,  1912.     Metal  wall-shaft  connection. 
1,071.617.     ELECTRICAL  COUPLING;   J.   L.   Hinds  and  J.   J.  Dossert 

Syracuse,  N.  Y.     App.  filed  May  2,  1910.     Line-tapping  device. 
1,071,633.     COMBINATION    LOCK    AND   CIRCUIT-BREAKER;  G.  j 

Buckeye,   Kansas   City,   Mo.     App.   filed   Sept.  9,    1911.     Ignition  at- 

cuit  switch  for  automobiles,  etc. 
1.071.641.     SWITCH-THROWING      MECHANISM;       H.      C.      Kir 

Altoona.  Pa.     App.  filed  June   17.   1911.     Operated  by  the  mote- 

when  on  the  car. 
1.071.644.     RAILWAY  CAR;  J.  Lindall.  Boston.  Mass.     App.  filed  .\, 

19,  1912.     The  trolley  rope  passes  through  the  roof. 
1.071.649.     ELECTRIC  GLOW-LAMP:   W.   Nernst.   (^ottingen.  Gennanr 

.'\pp.  filed  March  29,  1898.  A  tungsten  compound  and  normally  nor 
conducting  rjagncsia.  (See  patents  Nos.  623.811.  685.725  ?nd  900.416. 
1.071,652.  SIGNALING  SYSTEM  FOR  PART\'  LINES;  R.  F.  SpMi" 
New  York,  N.  Y.  App.  filed  Sept.  15.  1910.  For  train  dispatchins 
etc. 
1.071.657.     ELECTRICALLY  CONTROLLED  LOCK;  H.  G.  Voight.  Ne' 

Britain.  Conn.     App.  filed  April  5.   1913.     For  hotel  corrid.^rs.  etc. 
1.071.669.      RAILWAY    SIGNAL    SYSTEM:    J.    Leitgeh,    Great    Fall 

Mont.     App.  filed  Oct.  2,   1912.     Inter-block  train  signals. 
1.071,675.     ARC  LAMP;  C.  E.  Crane,  Seattle,  Wash.     App.  filed  Dee.  ' 

1910.     Projecting  displ^  apparatus  with  carbon-trimming  means. 
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Electricity  as  a  Pres-  A  considerable  portion  of  the  change 
ent-Day  Necessity  in  attitude  of  the  public  toward  elec- 
tric service  companies  during  the  past 
decade  is  attributed  by  State  Senator  Willard  Rowland,  of 
Massachusetts,  to  the  increasing  belief  that  electricity  is  no 
longer  a  luxury  to  be  enjoyed  by  the  wealthy  few  but  has 
become  an  everyday  necessity  for  the  rich  and  poor  alike. 
The  increased  severity  of  the  demands  made  upon  public 
utility  corporations  now  as  compared  with  some  years 
earlier,  when  the  men  willing  to  risk  their  money  in  elec- 
trical undertakings  were  looked  upon  as  benefactors,  is 
doubtless  attributable  somewhat  to  the  cause  mentioned  by 
Senator  Howland,  augmented  in  some  quarters  by  the  belief 
that  the  rates  of  electric  service  companies  are  so  arranged 
as  to  benefit  the  rich  at  the  expense  of  the  poor.  To  just 
what  extent  central-station  managers  will  be  willing  to 
agree  with  Senator  Howland  it  is  difficult  to  predict,  but 
no  one  can  doubt  the  wisdom  of  considering  seriously  the 
idea  brought  forward  by  him.  Perhaps  it  may  be  found 
that  while  holding  strongly  the  opinion  that  electricity  is 
a  present-day  necessity  in  all  walks  of  life,  many  managers 
have  so  conducted  their  business  as  to  leave  the  impression 
on  their  less  wealthy  customers  that  electricity  is  a  luxury 
they  cannot  afford  and  that  the  seemingly  high  cost  of  serv- 
ice intended  only  for  the  rich  is  of  little  concern  to  those 
able  to  purchase  merely  necessities.  Obviously  what  is 
needed  is  a  campaign  of  education ;  the  public  must  be  made 
to  understand  the  service  problems  of  the  utility  corpora- 
tions, and  the  companies  must  be  taught  the  needs  of  the 
public.  It  is  in  work  of  this  nature  that  the  Society  for 
Electrical  Development  can  prove  invaluable  alike  to  the 
public  and  to  the  corporations. 


The  Regulative  In     his     address     at     the     .\ssociation 

Idea  in  Wisconsin  Island  meeting  Chairman  Roemer 
of  the  Wisconsin  commission  pre- 
sented the  fair,  reasonable  point  of  view  which  from  the 
beginning  has  generally  been  characteristic  of  the  official 
utterances  of  members  of  this  commission.  Many  of  the 
states  have  copied  parts  of  the  laws  of  Wisconsin  for  the 
regulation  of  public  utilities ;  if  they  would  also  follow 
as  wise  a  policy  as  it  has  in  the  selection  of  commissioners 
and  seek  to  preserve  as  even  a  balance  as  its  commission 
has,  in  the  main,  the  issues  between  the  public  and  the 
companies  would  be  less  acute  than  they  are.  The  Wis- 
consin commission  has  not  pleased  all  of  the  companies:  it 
ihas  not  pleased  all  of  the  public;  but  it  has  tried  to  produce 
results  that  would  work  toward  the  settlement  of  differ- 
ences between  the  two  interests  and  the  removal  of  their 
contentions  from  the  arena  of  politics.  In  so  doing  it  has 
'trodden  upon  vested   rights.     But   it   has  not   set  out  with 


a  fixed  purpose  of  interfering  with  such  rights.  It  has 
not  abated  the  closeness  of  its  supervision  of  the  prop- 
erties, but  it  has  considered  their  needs  as  well  as  the  needs 
of  the  public.  If  more  laxity  had  entered  into  the  regula- 
tive practices  of  the  commission,  there  might  have  been 
greater  progress  in  the  construction  of  properties,  par- 
ticularly in  those  districts  of  the  State  which  are  not 
closely  settled,  but  we  do  not  know  that  such  would  have 
been  the  fact  nor  do  we  know  that  the  best  and  permanent 
interests  of  the  State  would  have  been  promoted  by  such  a 
policy.  If  regulation  is  to  be  a  lasting  success  in  Wisconsin 
and  elsewhere,  it  must  prove  its  success  by  its  effectiveness. 
It  will  be  effective  in  the  degree  in  which  it  protects  the 
reasonable  interests  of  both  the  public  and  the  companies 
and  at  the  same  time  provides  working  conditions  which 
assure  good  service  at  rates  that  perpetuate  the  properties 
and  conserve  the  legitimate  investment  which  produced 
these  properties  and  made  them  capable  of  rendering  ser- 
vice of  high  standard. 


The  Beneficent  Electric  signs  and  electric-lighted  bill- 

Electric  Sign  boards    are    among    the    culprits    sum- 

moned to  face  a  severe  arraignment  as 
advertising  nuisances  in  the  report  just  submitted  by  New 
York's  billboard  commission.  The  stringent  rules  which 
this  body  proposes  for  New  York  City  would  prohibit  all 
outdoor  advertising — except  shop  signs — in  the  vicinity  of 
parks,  public  buildings  and  certain  streets,  and  would  pre- 
vent the  operation  of  large  or  flashing  electric  signs  in 
residential  districts.  Furthermore,  a  tax  is  recommended 
on  all  outdoor  advertising,  and  it  is  proposed  that  moral 
and  esthetic  censorship  be  provided  for  regulatii  g  the 
character  of  the  displays.  No  sensitive  observer  can  con- 
scientiously defend  some  advertising  atrocities  which 
mar  the  streets  of  American  cities,  but  most  electric  signs, 
we  feel  very  strongly,  deserve  a  measure  of  inmiunity  from 
this  general  attack,  in  consideration  of  the  other  benefits 
they  confer  on  their  communities.  Chief  an-~ng  these,  of 
course,  is  the  electric  sign's  supple  i<  ntary  service  in  light- 
ing the  streets.  There  are  citit^  in  this  country  whose 
connected  sign  load  is  actually  double  the  entire  kilowatt 
rating  of  the  local  stre ct-lighti;ig  system,  and  in  the  aver- 
age progressive  community  this  ratio  is  at  least  unity. 
Most  of  these  sign  lamps  are  directly  effective  as  free  pub- 
lic-lighting sources;  this  practical  fact  is  attested  by  the 
ordinances  of  certain  cities  which  permit  electric  signs  only, 
absolutely  prohibiting  all  "dead"  signs.  In  the  before- 
mentioned  residential  sections,  too,  which  are  usually  poorly 
lighted,  electric  signs  and  lighted  billboards  certainly  con- 
tribute to  the  safety  of  late  home-comers  and  timid  house- 
holders.    Nor  should  esthetic  legislators  and  their  advisers 
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overlook  llic  l)iisiness-crcatiiig  values  of  electric  displays 
and  their  direct  bearing  on  the  commercial  activity  and 
prosperity  of  their  vicinities.  The  street  vk'ith  the  flaring 
sky-line  is  always  the  one  most  traveled  after  dark,  and  a 
city's  connected  sign  load  is  invariably  the  index  of  its 
progressiveness.  By  night  most  of  our  big  electric  signs, 
one  may  add,  are  spectacles  of  real  beauty  and  artistic 
design,  and  we  believe  that  the  improvement  thus  noted  is 
rapidly  extending  to  smaller  signs  as  well.  I  f  esthetic 
criticism  is  in  order,  it  might  be  directed  at  the  daylight 
appearance  of  the  great  steel  structures  properly  required 
by  city  building  departments  to  support  roof  and  over- 
hanging signs,  for  here  is  a  place  where  some  architectural 
veneer  is  badly  needed.  In  this,  as  in  other  respects,  the 
services  of  an  intelligent  regulative  censorship  might  be 
of  great  use  to  the  public  and  to  the  electric-sign  industry 
itself,  but  we  must  enter  a  vigorous  protest  against  any 
such  unjust  prohibitory  measures  as  are  proposed  by  the 
metrofwlitan  commission. 


Mr.  Vanderlip's  Appreciation  of  the  Electrical 
Industry 

The  stupendous  totals  of  electrical  capital  and  energy 
used  by  Mr.  \'anderlip  in  his  Association  Island  address  are 
not  new,  but  the  glowing  appreciation  of  them  by  a  banker 
of  highest  rank  gives  a  new  realization  of  the  strength 
and  stability  of  the  properties  that  compose  -the  electrical 
industry.  The  various  classes  of  theser  properties  are  so 
diversified  that  even  to  those  who  ought  to  be  familiar 
with  the  general  totals  of  business  and  capital  investment 
in  electrical  fields  the  figures  gain  impressiveness  by  study, 
and  to  those  who  have  not  been  familiar  with  past  achieve- 
ments and  future  possibilities  the  statistics  will  be  a  revela- 
tion. Naturally  the  address  presents  the  point  of  view  of 
the  metropolitan  banker.  It  is  a  narrative  of  progress,  a 
critical  review  of  the  past  and  a  prophecy  for  the  future 
from  the  outside  rather  than  from  the  inside  of  the  indus- 
try. The  speaker  was  deeply  impressed  by  the  totals  of 
electrical  investment,  he  was  concerned  about  the  problems 
which  bear  upon  the  question  of  fresh  capital  needs,  and 
he  was  insistent  in  pointing  out  the  responsibility  which 
rests  upon  managers  so  to  conduct  their  operations  as  to 
win  and  hold  public  regard. 

The  capital  requirements  of  central  stations  during  the 
last  period  of  five  years,  as  estimated  by  Mr.  Vanderlip, 
were  $900,000,000,  or  an  average  of  $180,000,000  a  year. 
Adding  thereto  the  requirements  of  allied  industries  oper- 
ating electrically,  he  figures  that  for  the  next  period  of 
five  years  the  needs  will  average  $400,000,000  annually,  or, 
roughly,  $8,000,000  a  week.  These  conditions  urgently 
demand  consideration.  The  cost  of  financing  an  industry 
at  its  birth  and  until  it  reaches  that  mature  period  when  its 
securities  become  "seasoned."'  as  the  bankers  say,  is  high. 
It  should  become  lower,  however,  as  the  industry  progresses 
on  the  normal  way  toward  stability.  The. high  cost  of  financ- 
ing is  exacted  by  the  bankers  through  the  medium  of  a  large 
discount  on  bonds,  a  bonus  in  securities  or  an  excessive 
rate  of  interest.  Much  as  a  new  industry  may  rebel  against 
the  charges  of  bankers  it  must  admit  that  it  is  exploiting 


new   fields  and   that   it  cannot   refer  to  the  past   for   an> 
definite  assurance  of  what  the  future  will  bring  forth 
regard  to  its  permanent  tenure  of  usefulness.     Such   \\ 
the  situation  in  the  electrical  industry  in  the  early  da. 
The  more  recent  development  of  the  inherent  great   [>■ 
sibilities  of  the  industry  has  carried  the  properties  vigor 
ously  past  those  times. 

There  is  no  reason  now  why  electrical  properties  should 
be  regarded  anywhere  as  experimental.  There  is  every 
reason  why  the  operators  of  the  properties  should  see  to  it 
that  they  occupy  a  position  of  equal  importance  with  the 
established  companies  of  other  classes  whose  securities 
stand  high  in  public  favor.  The  attainment  and  the  per- 
manent retention  of  this  desirable  result  are  dependent 
a  large  degree,  as  Mr.  Vanderlip  indicates,  upon  the  c: 
dition  of  the  companies  with  reference  to  all  matters  of 
public  policy.  Certainly  the  companies  can,  or  ought  to, 
occupy  a  position  of  greater  independence  in  their  dealings 
with  bankers  for  the  sale  of  securities.  Their  physical 
properties  are  well  developed,  they  meet  a  well-established 
public  demand  for  service,  and  generally  their  revenues  in- 
crease in  leaps  and  bounds.  The  widespread  acceptance  of 
these  factors  gives  the  companies,  a  lever  with  which  they 
can  move  the  banker  as  well  as  the  investor  to  the  accept- 
ance of  public  utility  properties  as  more  desirable  bor- 
rowers and  thus  keep  their  costs  of  property  lower  t!i 
they  have  been  in  the  past. 

We  believe  that  Mr.  Vanderlip  miscalculates  when  ' 
estimates  that  four  out  of  five  investors  at  the  present  time 
have  their  minds  closed  against  any  investment  in  securities 
of  electrical  undertakings  and  that  this  is  true  largely  be- 
cause they  fear  the  effect  of  present  political  conditions 
and  tendencies.  If  so  serious  a  proportion  of  private  in- 
vestors had  turned  their  faces  against  electrical  properties, 
the  industry  would  have  been  hampered  so  that  failure 
rather  than  phenomenal  success  would  have  been  its  pres- 
ent condition.  Perhaps  Mr.  Vanderlip,  because  of  the 
very  largeness  of  the  investment  units  with  which  he  is 
accustomed  to  deal,  overlooks  the  situation  in  thousands  of 
plants  throughout  the  country  whose  securities  are  held 
mainly  at  home  or  are  scattered  in  relatively  .small  amounts 
elsewhere.  Save  in  a  comparatively  few  instances  the 
central  stations  do  not  borrow  in  the  large  amounts  which 
financial  transactions  of  great  steam  railroad  companies 
make  familiar.  However,  where  a  prejudice  or  a  feeling 
born  of  fear  exists  against  electrical  properties,  the  com- 
panies should  certainly  take  steps  to  reveal  themselves  in 
the  right  light  or  try  to  remove  such  causes  of  fear  as  may 
exist. 

N"o  small  part  of  the  thanks  which  the  industry  owes  to 
Mr.  \'anderlip  for  his  critical  analysis  is  due  to  his  cau- 
tionary words  in  regard  to  the  treatment  of  the  general 
public.  Because  it  was  a  message  to  the  industry,  not  to 
the  public,  the  paper  did  not  contain  any  similar  cautionary 
words  addressed  to  the  public.  It  recognizes,  however, 
that  two  separate  parties  are  involved  and  that  each  has 
a  duty  to  the  other.  Public  service  commissions,  if  con- 
ducted in  the  right  spirit,  will  be  a  greater  help  in  the 
considerate  discharge  of  these  respective  duties  than  an' 
other  that  can  be  secul'ed. 
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The  International  Illumination  Commission 

The  International  I'hotonietric  Commission,  which  was 
:ommonIy  called  the  Zurich  commission,  met  at  Berlin  in 
he  last  week  of  August,  1913,  and  became  converted  into 
he  International  Illumination  Commission,  with  a  new 
opstitution  and  an  enlarged  representation.  Ten  countries 
n  all  were  represented  by  delegates,  many  of  whose  names 
re  well  known  in  all  gatherings  of  photometrists.  The 
lew  commission,  after  its  decisions  shall  have  been  ratified 
ly  the  various  underlying  national  societies,  will  start  on  its 
areer  with  officers,  offices  and  a  budget,  all  complete,  and 
verywhere  everyone  interested  in  illumination  will  cor- 
lially  wish  it  success. 

The  successful  launching  of  the  new  commission  is  the 
lore  satisfactory  because  it  has  been  accomplished  through 
be  medium  of  the  preceding  Ziirich  commission,  which, 
Ithough  somewhat  restricted  in  its  organization,  was  at 
;ast  an  international  body.  It  is  clearly  more  suitable  that 
le  new  commission  should  have  been  formed  by  proper 
nlargement  of  the  previously  existing  international  photo- 
letric  commission  than  by  forming  an  entirely  new  organi- 
ation  and  thus  leaving  two  separate  international 
odies  in  the  field  with  similar  yet  unassociated  pur- 
oses.  The  success  of  this  difficult  task  of  enlargement 
as  been  due  in  no  small  measure  to  the  efiforts  of  Dr.  E. 
'.  Hyde,  of  the  American  committee,  who  is  one  of  the  new 
ice-presidents. 

A  noteworthy  feature  in  the  constitution  of  the  new 
iternational  Illumination  Commission  is  the  fact  that  it 
as  no  official  language  or  languages.  It  has  one  and  only 
rte  basic  language,  but  three  recognized  languages.  All 
f  the  statutes,  resolutions  and  official  documents  of  the 
jnimission  are  to  be  internationally  drawn  up,  agreed  upon 
id  promulgated  in  the  basic  language,  which  is  French, 
hile  the  national  committees  which  use  the  recognized 
nguages — thus  far  German  and  English — draw  up  trans- 
tions,  which  are  open  to  publication  on  their  own  re- 
)ective  responsibilities.  In  this  way,  discussions  in  the 
eetings,  which  may  be  in  any  or  all  of  three  languages, 
•e  directed  solely  toward  securing  international  purposes 
(pressed  entirely  in  the  French  text,  which  stands  as  the 
ference  text.  The  secretary's  office  has  only  to  see  that 
is  text  is  faithfully  recorded  and  printed  in  all  the  publi- 
itions  that  may  be  issued  from  time  to  time.     Translations 

the  French  text  into  English  and  German  can  readily 
id  conveniently  be  made  by  local  national  committees  and 
ay  be  printed  along  with  the  French  text  for  the  con- 
mience  of   the  various   countries    receiving   reports,   but 

case  of  any  question  arising  as  to  the  precise  meaning 

phraseology,  reference  is  to  be  had  immediately  to  the 
isic  text,  upon  which  decision  is  to  be  rendered.  Papers, 
scussions  and  communications  from  individual  comm.it- 
es  are  acceptable  in  any  of  the  three  recognized  lan- 
lages;  but  if  these  lead  to  international  action,  the  action 
ill  be  recorded  in  the  basic  language. 

I  he  above-described  agreement  upon  a  single  language 
i  a  basis  of  record,  accompanied  by  freedom  in  selection 
om  several  languages  as  mediums  of  communication  and 
.scussion,  constitutes  in  our  opinion  a  great  step  in  inter- 
itional   organizations    for   applied   science.      It    simplifies 


very  greatly  the  work  of  legislative  construction,  of  editing 
and  of  official  publication,  without  the  sacrifice  of  any 
useful  principle.  In  the  attainment  of  this  notable  result 
Mr.  C.  O.  Mailloux,  of  the  American  committee,  con- 
tributed great  service  to  international  co-operation.  It  is 
doubtful  whether  such  a  harmonious  result  could  have  been 
secured  at  this  date  in  any  international  gathering  outside 
of  science  or  technology. 

Another  valuable  international  asset  that  has  been  gained 
in  the  constitution  pf  the  new  commission,  as  set  forth  in 
its  statutes,  is  that  whereas  internationally  official  resolu- 
tions must  all  be  recorded  by  vote  according  to  nationality, 
each  country  being  allowed  one  and  only  one  vote,  no 
matter  how  many  delegates  it  may  send,  yet  in  the  sectional 
meetings,  where  technical  matters  are  discussed,  the  voting 
is  to  be  by  individuals  and  not  by  countries,  although  all 
votes  calling  for  international  action  must  subsequently  be 
ratified  in  plenary  meeting,  by  countries.  Consequently, 
while  the  statutes,  resolutions  and  international  actions  of 
the  commission  are  to  be  made  by  countries  through  their 
individual  votes,  it  is  the  man  and  not  the  country  that 
receives     recognition     in    considering   technical    questions. 

Seeing  that  the  presidency  of  the  new  commission  re- 
mains most  properly  in  the  hands  of  M.  Vautier.  the  presi- 
dent of  the  old  commission,  and  that  French  has  been 
adopted  as  the  basic  language  of  the  cominission,  the  de- 
cision was  most  wise  and  expedient  to  place  the  secretary's 
office  in  England,  and  Mr.  C.  C.  Paterson,  as  the  new  hon- 
orary secretary,  thus  receives  worthy  recognition  for  his 
labors  in  acting  as  secretary  of  the  international  committee 
which  drew  up  the  proposed  constitution  out  of  which  the 
final    statutes   were   successfully   constructed. 


Company  Teamwork 

.\  broadened  view  of  the  commercial  department's  duties 
is  presented  in  the  interesting  paper  by  JVIiss  Sheridan, 
sales  manager  for  the  Detroit  Edison  Company,  abstracted 
on  a  following  page.  Besides  considerably  amplifying  the 
scope  of  the  sales  staff  as  usually  conceived,  the  author 
points  out  the  need  for  intelligent  co-operation  between 
central-station  departments,  emphasizing  that  such  collat- 
eral divisions  should  obtain  a  better  understanding  of  their 
own  and  each  other's  work  in  relation  to  the  whole.  The 
plan  which  has  been  so  successful  at  Detroit  not  only  in- 
volves granting  some  measure  of  authority  to  the  sales 
department  by  which  it  can  impress  its  necessities  on  other 
divisions  but  also  includes  the  more  important  idea  of 
educating  the  mechanical  and  accounting  staffs  up  to  the 
customer's  viewpoint,  showing  them  why  their  own  prece- 
dents, routine  or  convenience  must  sometimes  be  sacrificed 
to  the  larger  good  of  the  company's  service.  Through  his 
intimate  contact  with  the  public  the  salesman  usually  has 
in  a  high  degree  this  appreciation  of  the  "human  touch," 
but  in  the  more  remote  departments  the  men  too  often  con- 
tent themselves  with  doing  their  work  in  their  own  way, 
giving  little  thought  to  the  public,  which,  after  all,  they  are 
working  to  serve.  Miss  Sheridan's  lesson  of  co-operation 
and  mutual  understanding  deserves  to  be  taught  painstak- 
ingly throughout  the  central  station's  forces. 
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Activities  and  Events   in   the  Electrical   Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Tariff  Bill  Passed  by  the  Senate 

The  United  States  Senate  passed  the  taritY  revision  bill 
on  Sept.  9  by  a  vote  of  44  to  1J.  Senator  Poindexter,  a 
Progrcsssive,  and  Senator  La  Follette,  a  Republican,  voted 
with  the  Democrats  in  favor  of  the  measure.  Senators 
Ransdell  and  Thornton,  of  Louisiana,  both  Democrats, 
voted  against  the  measure.  The  bill  will  now  be  con- 
sidered in  conference  by  committees  of  the  Senate  and  the 
House  of  Representatives.  It  is  estimated  that  ten  days 
will  be  required  for  the  consideration  of  the  bill  in  this 
way. 

President  Wilson  issued  a  statement  in  regard  to  the 
action  on  the  bill  in  which  he  said :  "A  fight  for  the  people 
and  for  free  business,  which  has  lasted  a  long  generation 
through,  has  at  last  been  won,  handsomely  and  completely. 
I  am  happy  to  have  been  connected  with  the  government 
of  the  nation  at  a  time  when  such  things  could  happen 
and  to  have  worked  in  association  with  ipen  who  could  do 
them." 


V 


Pennsylvania  Electric  Association 

The  sixth  annual  convention  of  the  Pennsylvania  Elec- 
tric Association  will  be  held  at  Delaware  Water  Gap,  Pa., 
Sept.  16,  17  and  18.  Among  the  papers  scheduled  for  the 
sessions  are  the  following:  "Rates,"  Mr.  R.  H.  Conklin; 
■  Rules  and  Regulations  for  Outside  Employees."  Messrs. 
S.  W.  Brown  and  James  A.  Metz ;  "Rules  for  Station 
Operation,"  Mr.  Ira  G.  Walborn ;  "Boiler-House  Practice." 
Mr.  Thomas  G.  Coughlan :  "Feeder  Regulators."  Mr.  A.  D. 
F'ishel,  and  "Street  Lighting,"  Mr.  Preston  S.  Millar.  Re- 
ports will  also  be  rendered  by  the  committees  on  lamps, 
welfare  work  and  public-utility  interconstruction.  The 
Hon.  Frederic  W.  Fleitz  will  deliver  an  address  on  "Public 
Service  Company  Law"  at  the  executive  session  of  Wednes- 
day afternoon.  Mr.  Van  Dusen  Rickert.  Pottsville.  Pa.,  is 
president  of  the  association,  which  is  a  state  branch  of  the 
National  P~lectric  Light  Association,  and  Mr.  Walter  E. 
Long,  1000  Chestnut  Street.  Philadelphia.  Pa.,  is  secretary. 


Third  International  Congress  of  Refrigeration 

The  Third  International  Congress  and  Exposition  of 
Refrigeration,  to  be  held  in  Chicago  Sept.  17  to  Oct.  i, 
will  he  marked  by  a  large  delegation  of  prominent 
scientists,  experts  and  practical  operators  of  refrigerating 
plants,  representing  more  than  forty  of  the  principal  gov- 
ernments of  the  world.  During  the  week  of  Sept.  8  dele- 
gates from  abroad  have  been  received  in  New  York  City, 
where  they  have  been  entertained  with  inspection  trips  to 
local  plants  and  at  several  social  affairs.  On  Sept.  15 
they  will  visit  Washington,  where  a  reception  will  be 
tendered  to  them  by  the  P'resident  of  the  United  States  and 
the  Secretary  of  Agriculture. 

The  delegates  will  then  leave  for  Chicago  for  the  first 
technical  session  of  the  congress,  which  will  open  Wednes- 
day. Sept.  17.  Arrangements  have  been  made  for  half-day 
sessions,  consisting  of  six  sections  to  be  held  in  the  Hotel 
La  Salle.  Simultaneously  the  International  Refrigeration 
Exhibition  will-  be  held  in  the  International  Amphitheater 
at  the  stock  vards.     For  discussion  at  the  sessions  a  large 


number  of  papers  have  been  submitted  by  both  foreign  and 
American  delegates.  Each  will  be  printed  in  English, 
French  and  German,  and  discussions  will  be  conducted  in 
these  languages,  as  well  as  in  Italian  and  Spanish,  with 
the  aid  of  interpreters. 

From  ten  to  twenty-five  subjects  are  to  be  treated  under 
each  of  the  following  general  section  topics:  (i)  physics, 
chemistry  and  thermometry;  (2)  design,  construction, 
operation  and  methods  of  testing  refrigerating  machinery 
and  insulating  material;  (3)  application  of  refrigeration 
to  preservation  of  foods;  (4)  use  of  refrigerating  ap- 
paratus in  the  industrial  arts;  (5)  consideration  of  refrig- 
eration in  railway  and  steamship  transportation;  (6)  con- 
sideration of  questions  relating  to  legislation  and  adminis- 
tration. 

Dr.  Frank  W.  Gunsaulus,  of  the  Armour  Institute,  Chi- 
cago, is  president  of  the  International  Congress  of  Refrig- 
eration, and  Mr.  J.  F.  Nickerson,  of  Chicago,  is  secretary- 
general.  Arrangements  have  been  made  for  the  accom- 
modation of  about  4000  delegates. 


Lake  George   Convention,   Eastern   New  York 
Section,  N,  E.  L.  A. 

At  the  Hotel  Sagamore,  Lake  George,   N.  Y..  Monday. 
Sept.   13,  the  Eastern  New  York  Section  of  the  National 
Electric   Light   Association   will   hold   its   annual   meeting. 
The  opening  address  is  to  be  delivered  by  Mr.   Elmer  I 
West,  of  the  Adirondack  Electric  Power  Company.  Glen; 
Falls,  and   papers  will  be   presented  as   follows:     "Publi< 
Policy,"   Mr.   William   McClellan,   formerly  engineer   Nev 
York  Public  Service  Commission,  Second  District ;  "Esti 
mating   the   Comparative   \'alue   of   Electric   Vehicles   ani 
Other  Methods  of  Transportation."  Mr.  C.  S.  \'an  Dyke 
Schenectady    Illuminating   Company;   "Resuscitation."   Dt 
C.  A.  Laufifer,  medical  director  Westinghouse   Electric  i 
Manufacturing  Company.  Pittsburgh,  Pa.,  and  "Illuminatio 
of    the    Panama-Pacific    International    Exposition    at    Sa 
Francisco."    Mr.    W.    D'A.    Ryan,     illuminating    enginee 
General  Electric  Company,  Schenectady.    Mr.  A.  T.  Thori 
Utica.  N.  Y.,  is  president  of  the  Eastern  New  York  Sc 
tion,  and  Mr.  R.  E.  Russell,  Schenectady,  is  secretary.    -A 
extensive  amusement  program,  including  motor-boat  trip 
fishing,  swimming,  tennis,  baseball  and  dancing,  has  be< 
arranged  by  the  entertainment  committee,  of  which  Mr.  Iv 
llagood  is  chairman. 


Meeting  of  Electrical  Supply  Jobbers 

The     Electrical     Supply    Jobbers"   .Association    hrll 
quarterly  convention  at  the  Hotel  Clifton,   Niagar.i    la' 
Ontario,    Sept.   9,    10  and    11.     Nearly  300  jobbers,   niai 
facturers  and  representatives  were  present. 

.Aside   from  the   scheduled   sessions  there  was   an   of 
meeting  on  Sept.  9  at  which  Mr.  Douglass  Burnett.  Ba 
more.  Md.,  vice-chairman  of  the  Commercial  Section  of   ' 
National  Electric  Light  Association,  made  an  .adilr  -« 
scribing   the    success   met   by   progressive   central    - 
with  their  commercial  and  merchandising  campaigi.  . 
Burnett  read  excerpts  from  several   papers  presented 
fore  the  Commerciaf  Section  at  the  Chicago  conventior" 
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ne  and  pointed  out  some  of  the  things  already  acconi- 
shed  by  the  Consolidated  Gas  &  Electric  Company  of 
iltimore,  for  which  he  is  sales  manager.  He  also  re- 
rred  to  the  possibilities  of  the  Society  for  Electrical 
jvelopnient  in  furthering  the  success  of  such  efforts. 
Mr.  W.  E.  Robertson,  of  Buffalo,  N.  Y.,  also  spoke, 
inting  out  to  the  jobbers  the  advantages  of  the  Elec- 
cal  Development  Society  to  them  as  well  as  to  the  other 
anches  of  the  electrical  industr}'.  Mr.  C.  P.  Hill,  of 
;  Doublcday-Hill  Electric  Company,  Pittsburgh,  Pa.,  also 
oke. 

The  next  meeting  of  the  jobbers'  association  will  be  held 
Hot  Springs,  Va.,  Nov.  18  to  20. 


Convention  of  Edison  Illuminating  Companies 

By  Telegraph 
The  thirty- fourth  convention  of  the  Association  of  Edi- 
n  Illuminating  Companies  was  held  at  the  Hotel  Otesaga, 
joperstown,  N.  Y.,  Sept.  8,  9,  10,  11  and  12.  Never  he- 
re in  the  history  of  the  association  was  there  such  a 
thering  of  the  notable  men  of  the  electric-lighting  in- 
stry.  The  registration  list  totaled  over  360,  and  it  was 
cessary  to  distribute  the  delegates  in  three  hotels,  the 
:esaga  not  being  large  enough  to  accommodate  all.  Al- 
ough  the  association  numbers  only  about  seventy-four 
jniber  companies,  they  are  located  chiefly  in  the  large 
:ies  and  represent  the  cream  of  the  industry,  and  the 
nventions,  though  in  a  measure  exclusive,  are  really 
iteworthy  events.  Certainly  no  other  body  engaged  in 
e  lighting  business  commands  such  an  array  of  talent 
places  before  its  membership  more  interesting  or  in- 
•uctive  papers. 

High-Efficiency  Lamps 
The  association  is,  of  course,  vitally  interested  in  the 
ospective  development  of  higher  efficiency  incandescent 
nps  and  the  future  promises  of  cheaper  light,  with  con- 
i^uent  marked  reductions  of  income  probably  in  some 
isses  of  service.  This  is  one  of  the  great  problems  of 
e  industry  at  present,  and  the  association  is  fortunate  in 
ving  in  charge  of  its  lamp  questions  an  exceptionally 
le  committee,  which  is  well  informed  and  capable  of 
ving  the  member  companies  wise  and  constructive  guid- 
,ce. 

The  report  of  the  lamp  committee  was  the  most  im- 
rtant  event  of  the  week.  In  connection  with  the  report 
e  manufacturers  of  incandescent  lamps  told  of  the  prog- 
ss  made  in  the  art  of  lamp  making  and  showed  a  lamp 
ving  approximately  5000  cp.  In  addition,  Mr.  George 
aude,  of  France,  told  of  his  work  with  the  neon  lamp 
d  showed  a  lamp  giving  orange-red  light  having  a  spe- 
ic  consumption  of  about  0.5  watt  per  candle. 

President  Williams'  Address 
The  regular  sessions  of  the  convention  began  on  Tues- 
y  morning,  opening  with  the  address  of  President  Ar- 
ur  Williams  of  the  New  York  Edison  Company.  Mr. 
illiams  reviewed  briefly  the  early  history  of  the  asso- 
ition  and  the  developments  in  the  incandescent-lighting 
t,  saying  that  just  as  a  few  years  ago  the  amount  of 
■ergy  necessary  for  a  given  volume  of  light  was  re- 
iced  one-third  so  to-day  there  are  distinctive  indications 
;it  the  near  future  holds  equally  radical  changes  in  com- 
rison  with  present  standards.  While  the  immediate  ef- 
l:t  may  be  to  increase  the  number  of  customers  supplied 
,  a  loss  or  without  profit,  ultimately  the  change  will 
ubtless  be  as  beneficial  to  the  industry  as  to  the  public. 
Standards  of  lighting  are  constantly  being  raised,  and 
ite.^itdependently  of  illumination  for  light  as  it  is  gen- 
uUy  Urnderstood,  lamps  are  also  used  for  signs,  show 
^indows  and  interior  and  general  advertising.  With  the 
i|^  lamps  indirect  lighting  is  coming  rapidly  into  vogue, 


calling  for  a  great  deal  more  energy  than  the  older  meth- 
ods, so  much  more  that  were  it  not  for  improved  lamps 
the  cost  would  continue  prohibitive.  In  Mr.  Williams' 
estimation,  where  light  is  used  for  industrial  and  business 
purposes,  lamp  efficiencies  may  go  on  improving  indefi- 
nitely without  seriously  affecting,  at  least  permanently,  the 
income  of  the  service  companies.  However,  unless  other 
sources  of  revenue  are  devised,  or  other  than  prevailing 
methods  of  charging  for  electric  service  are  adopted,  lamp 
improvements  may  have  a  serious  effect  upon  the  income 
of  the  industry  from  home  service.  The  electric  iron,  the 
vacuum  cleaner,  the  washing  machine  and  artificial  re- 
frigeration are  perhaps  the  four  most  important  features 
of  available  household  service,  and  Mr.  Williams  showed 
what  this  apparatus  can  be  made  to  mean  in  the  sense  of 
income.  Another  great  income  possibility  pointed  out  by 
Mr.  Williams  is  the  almost  unbelievable  service  values 
that  can  be  obtained  from  trackless  haulage  throughout 
the  entire  country. 

Speaking  on  the  subject  of  public  relations,  Mr.  Williams 
said  that  in  his  opinion  the  greatest  responsibility  resting 
upon  the  management  of  public  utility  corporations  is  to 
hold  the  respect,  good-will  and  warm  friendship  of  the 
communities  in  which  they  render  service,  such  as  are  now 
entertained  for  a  large  part  of  the  membership  of  the 
association.  Anything  which  invites  or  permits  the  oppo- 
site of  these  conditions  to  exist,  thus  creating  fertile  soil 
for  political  and  social  agitators  or  tending  to  further  hos- 
tility toward  public  service  corporations,  seems,  in  the 
light  of  present-day  conditions,  practically  inexcusable. 
Meter  Committee  Report 

Mr.  S.  G.  Rhodes,  New  York  Edison  Company,  chair- 
man of  the  meter  committee,  submitted  detailed  results 
of  laboratory  investigations  or  actual  service  data,  or  both, 
for  three  types  of  direct-current  meters  materially  cheaper 
both  in  original  cost  and  maintenance  than  the  present  type 
of  watt-hour  meter.  The  meters  are  of  the  mercury  type, 
which  are  practically  free  from  the  effects  of  stray  cur- 
rents and  more  desirable  because  of  this  than  the  present 
commutator  type  of  watt-hour  meter.  The  committee  feels 
that  the  meter  merits  a  careful  investigation  on  the  part 
of  member  companies  as  a  pioneer  cheaper  meter  which 
gives  promise  of  very  satisfactory  performance.  A  Ger- 
man make  of  ampere-hour  meter  and  an  electrolytic  am- 
pere-hour meter  were  described  as  being  sufficiently  satis- 
factory to  justify  giving  them  serious  consideration  for 
use  where  low  meter  investment  and  maintenance  must  be 
obtained. 

There  is  a  tendency  on  the  part  of  public-service  com- 
missions to  look  with  disfavor  on  the  use  of  the  ampere- 
hour  meter  as  a  general  type,  but  the  meter  committee 
urged  member  companies  to  assume  a  strong  position  in 
defense  of  the  ampere-hour  meter  as  a  proper  consumer's 
meter  when  it  fulfils  all  the  other  requirements  of  good 
meter  practice.  Various  forms  of  induction  meters,  maxi- 
mum-demand meters,  indicating  and  graphic  instruments 
were  also  given  attention. 

Industrial  Uses  of  Electric  Heat 

No  recent  developments  in  the  domestic  heating  field 
w-arrant  another  report  covering  that  branch  of  electric- 
h.eating  work  at  this  time,  according  to  the  report  of  the 
committee  on  heating,  of  which  Mr.  E.  W.  Lloyd,  Com- 
monwealth Edison  Company,  Chicago,  is  chairman.  The 
report  was  therefore  devoted  to  giving  an  account  of  what 
has  been  done  by  member  companies  in  the  industrial  heat- 
ing field. 

From  the  evidence  submitted  it  appears  that  the  increase 
in  such  applications  is  going  on  at  a  very  rapid  rate,  and 
with  a  little  stimulation  will  pay  big  returns.  Complaint 
was  made  that  the  larger  cooking  utensils  for  restaurants 
and  hotels  are  not  being  pushed  to  the  extent  that  the  ap- 
paratus warrants.     Speaking  of  the  application  of  electric- 
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ity  to  furnaces,  the  committee  points  out  that  in  plants 
manufacturing;  large  quantities  of  steel  for  purposes  re- 
quiring high-grade  open-hearth  or  low-grade  crucible 
metal,  the  Heroult  furnace  is  best  adapted,  inasmuch  as  it 
may  be  operated  on  three-phase  circuits  without  serious 
difficulty  in  phase  regulation. 

Report  of  the  Lamp  Committee 

I'hc  first  part  of  the  report  of  the  lamp  committee,  of 
which  Mr.  J.  W.  Lieb,  Jr.,  New  York  Edison  Company, 
is  chairman,  was  taken  up  with  a  consideration  of  the  de- 
tails of  the  tests  made  by  the  Electrical  Testing  Laborator- 
ies of  the  lamps  as  supplied  by  the  manufacturers  to  the 
member  companies  of  the  Edison  association.  It  gave  con- 
sideration to  such  matters  as  lamp-manufacturing  facili- 
ties, reserves  of  lamp  stock,  the  relative  demands  for  the 
several  sizes  and  types  of  lamps  as  compared  with  the 
corresponding  demands  of  previous  years,  etc. 

The  report  touched  upon  the  radical  change  which  the 
introduction  of  drawn-wire  tungsten  filaments  has  made  in 
the  state  of  the  art,  resulting  in  a  more  robust  lamp  and 
also  in  improved  manufacturing  methods.  It  has  been 
found  practicable  to  draw  the  wire  to  such  a  uniform 
standard  that  lamps  can  be  manufactured  to  exact  voltage 
as  required.  This  raises  the  very  interesting  question  of 
the  possibility  of  the  adoption  of  a  general  uniform  stand- 
ard voltage  for  all  central-station  lamps,  and  considerable 
time  was  given  to  a  discussion  of  the  various  phases  of 
this  subject.  It  was  pointed  out  that  as  the  use  of  carbon 
lamps  became  less  and  less  attention  to  the  refinements 
of  production  was  concentrated  on  the  types  of  lamps  more 
generally  used.  The  report  referred  to  the  very  rapid  im- 
provement in  the  performance  of  tungsten  lamps,  from  the 
250-watt  unit  up.  These  at  the  time  of  their  introduction 
in  1911  consumed  1.13  watts  per  candle,  with  a  useful  life 
of  about  685  hours,  but  with  the  improvements  that  have 
since  been  introduced  they  now  operate  at  i  watt  per 
candle  and  have  a  useful  life  of  nearly  2500  hours. 

No  extensive  tests  have  been  made  during  the  year  on 
foreign  lamps,  but  such  data  as  are  available  indicate  that 
the  American  product  is  equal  to  the  best  European  prod- 
uct, and  the  rating  of  American  lamps  is,  on  llic  whole, 
closer  to  the  standard  than  are  lamps  of  foreign  manu- 
facture. With  the  reduction  in  lamp  prices  by  the  manu- 
facturers which  went-  into  effect  on  July  i  and  with  the 
great  improvement  made  in  tungsten  lamps,  it  has  been 
found  possible  to  put  some  of  the  larger  sizes  of  tungsten 
lamps  on  a  free-renewal  basis.  This  subject  has  already 
been  covered  in  these  pages. 

The  practice  as  to  lamp  renewals  by  the  larger  com- 
panies was  next  presented  in  some  detail,  indicating  the 
types  of  tungsten  lamps  which  are  now  being  furnished 
on  a  free-renewal  basis  and  the  extra  cost  at  which  the 
standard  sizes  are  being  supplied  where  the  customer's  con- 
tract includes  free  renewals.  .'\s  an  appendix  to  the  lamp 
committee's  report,  a  printed  pamphlet  was  presented  giv- 
ing details  of  lamp  practice  covering  free  renewals,  de- 
liveries to  customers,  identification  of  lamps,  operating 
voltages,  etc.,  for  the  various  companies  in  the  Edison  as- 
sociation. 

Exhibition    of   "H.\lf-Watt"    Tungsten    Lamps 

Much  interest  was  manifested  in  the  announcement  made 
recently  of  the  development  of  a  "half-watt"  tungsten 
lamp.  The  new  lamps  are  filled  with  nitrogen  gas,  and  a 
number  of  the  lamps,  the  first  that  have  been  exhibited  pub- 
licly, were  shown.  They  ranged  from  500  cp  to  5000  cp. 
the  latter  a  splendid  sunburst — being  the  largest  incandes- 
cent lamp  ever  produced. 

Discussion  followed  concerning  these  powerful  and  effi- 
cient units  with  specific  consumptions  ranging  from  0.75 
watt  per  candle-power  in  the  smaller  sizes,  such  as  500  cp. 
to  0.5  watt  per  candle-power  in  the  largest  size.  5000  cp. 
raising  the  question  of  the  place  which  these  illuminants 


will  occupy  in  the  field  of  street  illumination  as  compared 
with  the  prevailing  types  of  arc  lamps.  Comparative  data 
were  presented  of  the  efficiencies  of  modern  arc  lamps,  and 
an  extended  discussion  followed,  in  which  Dr.  C.  P.  Stein- 
metz,  Mr.  John  W.  Howell  and  others  participated.  In  this 
discussion  free  scope  was  given  to  the  imagination  as  to 
the  possibilities  in  the  development  of  higher  efficiency 
types  of  large  arc  lamps. 

Mr.  J.  \V.  Lieb,  Jr.,  dealt  at  some  length  with  the  subject 
of  arc-lamp  carbons  and  the  lines  of  development  which 
are  being  followed  to  produce  a  steady  white  light  of  high 
efficiency  and  without  the  production  of  ashes  which  tend 
to  obscure  the  light.  The  report  closed  with  a  reference 
to  the  various  types  of  arc  lamps  on  exhibition  illuminat- 
ing the  grounds  of  the  hotel. 


Co-operation  for  Electrical  Development 

Co-operation  for  the  benefit  of  the  consumer  as  well  as 
the  manufacturer  was  the  keynote  of  a  meeting  of  promi- 
nent men  interested  in  the  development  of  electrical  busi- 
ness held  at  Association  Island,  Lake  Ontario,  Sept.  3  to  6, 
under  the  chairmanship  of  Mr.  Joseph  B.  McCall,  president 
of  the  National  Electric  Light  .Association.  Of  the  several 
noteworthy  addresses  presented,  perhaps  the  one  that  most 
accurately  characterized  the  meeting  as  a  whole  was  de- 
livered by  Dr.  C.  P.  Steinmetz  in  discussing  the  elimination 
of  competition.  Dr.  Steinmetz  claimed  that  competition  is 
dead  as  an  industrial  and  economic  force  and  that  co-opera- 
tion has  taken  its  place.  He  said  that  on  the  day  when  en- 
gineering increased  the  means  of  production  of  a  commodity 
beyond  the  amount  that  could  be  consumed  under  existing 
conditions  competition  ceased  to  be  a  progressive  driving 
force  and  became  a  destructive  force.  The  masses  of  people 
imagine  that  industrial  consolidation  is  killing  competition, 
while  in  reality  the  death  of  competition  as  a  beneficent 
industrial  force  is  the  cause  of  consolidation.  With  the 
arrival  of  co-operation  in  industry,  with  the  consolidation 
into  giant  corporations,  must  come  also  control  by  com- 
missions, at  least  temporarily  until  the  forces  have  ad- 
justed themselves. 

The  opening  address  was  delivered  by  Mr.  Samuel  Insull, 
president  of  the  Commonwealth  Edison  Company,  Chicago. 
111.,  his  subject  being  "Distribution  of  Electric  Enerp-. 
Present  and  Future." 

Distribution  of  Electrical  Energy 

Mr.  Insull  remarked  that  the  problem  of  transmission  of 
energy  is  perhaps  of  more  importance  than  transportation. 
Before  the  widespread  utilization  of  electrical  transmission 
factories  were  located  at  the  small  water-powers.  Many  of 
these  factories  have  been  abandoned  and  the  water-power  is 
used  for  generating  electrical  energy  for  transniissioa 
Electrical  energj'  transmission  has  also  expanded  from  an- 
other source,  namely,  steam.  In  the  early  days  of  elec- 
trical energy  production,  when  steam  was  the  source  of 
energy,  electricity  was  utilized  largely  for  light,  motor 
service  being  a  by-product.  To-day  the  conditions  are  re- 
versed, and  in  many  of  the  large  systems  electric  light  is  a 
by-product  and  motor  service  is  the  chief  source  of  income. 

The  return  on  the  investment  of  central-station  equip- 
ment depends  largely  on  the  motor-service  businc^s.  In  the 
cities  of  this  country  the  lighting  load  represents  from  27 
per  cent  to  45  per  cent  of  the  total  energy  utilized.  Mr 
Insull  expressed  the  opinion  that  the  central  station  should 
produce  energj-  for  all  transportation  and  industrial  pur- 
poses as  well  as  for  lighting.  The  production  ami  distri- 
bution of  energv  for  all  purposes  should  be  under  the  con- 
trol of  one  organization,  even  if  it  must  become  a  public 
rather  than  a  private  enterprise. 

The  economies  brought  about  by  the  concentration  oi 
production  and  distriljfution  of  electrical  energy  can  be  a- 


September  13,   1913 


ELECTRICAL     WORLD 


tributed  to  the  development  of  large  turbo-generators,  trans- 
formers and  rotary  converters.  Mr.  Insull  cited  the  ex- 
ample of  the  Harrison  Street  station  in  Chicago,  which  is 
no  longer  a  real  factor  in  the  production  of  energy  through- 
out the  Chicago  territory.  Although  it  cost  from  $1,500,000 
to  $2,000,000,  it  can  carry  a  load  equal  to  only  about  one- 
half  of  that  which  can  be  carried  by  one  of  the  largest 
modern  generators. 

Energy  can  now  be  produced  in  a  large  station  so  econ- 
omically and  at  such  low  cost  that  it  can  be  distributed  more 
economically  that  it  can  be  produced  locally.  On  account 
of  the  low  load-factor  the  lighting  load  represents  the  poor- 
est business  a  central  station  can  obtain.  However,  it  must 
supply  energy  for  lighting  as  an  obligation  to  the  public 
rather  than  from  the  point  of  view  of  income.  Taken  in 
connection  with  the  motor  load  it  can  be  handled  profitably, 
but  it  is  a  very  poor  load  when  considered  alone. 

Mr.  Insull  reported  some  iiUerLsting  figures  on  the  cen- 
tral-station situation  in  Great  Britain  as  compared  with  that 
in  the  Chicago  territory.  Three  hundred  and  three  of  the 
largest  towns  in  Great  Britain,  having  a  combined  popula- 
tion of  24,250,000  inhabitants,  utilize  stations  having  a 
combined  rating  of  961,000  kw,  as  compared  with  264,000  kw 
in  Chicago  with  its  population  of  2,285.000.  The  invest- 
ment in  central-station  equipment  in  (jreat  Britain  repre- 
sents about  $310,000,000,  as  compared  with  $68,000,000  in 
Chicago,  while  the  income  in  Great  Britain  is  $40,000,000 
per  annum,  as  compared  with  $15,000,000  per  annum  in 
Chicago.  In  Great  Britain  the  total  energy  sold  equals 
r, 128,000,000  kw-hr.,  as  compared  with  712,000,000  kw-hr. 
n  Chicago.  The  central-station  investment  per  capita  is 
P12.78  in  Great  Britain  as  compared  with  $31.24.  The  in- 
:ome  per  capita  in  Great  Britain  is  $1.67,  as  compared  with 
P7.03  in  Chicago. 

Contrary  to  the  usual  assumption  that  the  prices  in  Great 
Britain  are  less  than  in  .America,  the  charges  for  energy  in 
jreat  Britain  exceed  those  in  Chicago  by  from  70  to  80  per 
:ent.  The  better  showing  in  Chicago  was  attributed  by  Mr. 
[nsull  to  the  greater  load-factor,  namely,  42  per  cent,  as 
:ompared  with  about  25  per  cent  in  Great  Britain. 

Under  ordinary  conditions  the  load-factor  on  central 
stations  would  be  about  30  per  cent.  If  industrial  and 
notor  service  conditions  are  good,  the  load-factor  may 
•each  45  per  cent,  thereby  implying  a  50  per  cent  increase  in 
jutput  from  the  same  generating  and  distributing  equip- 
nent.  The  most  serious  obstacle  to  concentration  of  gene- 
■ation  of  electrical  energy  is  the  prejudice  on  the  part  of 
:ngineers  of  isolated-plant  owners,  as  well  as  the  self- 
nterest  of  the  consulting  engineer  in  advising  his  financial 
)ackers. 

Concerning  the  future  of  energy  distribution,  Mr.  Insull 
•emarked  that  agitation  with  reference  to  the  conservation 
)f  fuel  will  force  the  concentration  of  production  of  elec- 
rical  energy.  The  concentration  movemefit  will  also  be 
'orwarded  by  the  limitations  in  finance,  the  trouble  in  finan- 
:ing  small  systems  being  much  larger  than  that  in  combined 
arge  systems.  Just  as  the  country  has  found  it  desirable 
0  combine  its  railroads  into  great  trunk-line  systems,  so  it 
vill  be  found  desirable  to  con.solidate  electrical  transmission 
lystems  into  networks  supplying  energy  for  all  purposes. 
Concentration  or  production  represents  the  solution  of  our 
;reat  industrial  problems  in  that  it  means  low  cost  of  pro- 
luction,  low  cost  of  transmission  and  a  minimum  selling 
Jrice  to  the  community. 

Discussion 

Dr.  (".  P.  Steinmetz  expressed  his  disagreement  with  Mr. 
nsull  concerning  the  increase  in  the  size  of  generating 
mits,  transformers  and  rotary  converters.  This  increase 
las  been  due  to  the  demand  for  large  units  created  by  the 
oncentration  of  electrical  energy  production,  such  as  has 
■een  brought  about  by  Mr.  Insull,  and  is  not  the  cause  for 
he  concentration,  as  Mr.  Insull  intimated. 


Government  in  Relation  to  Business 

State  Senator  Willard  Howland,  of  Massachusetts,  out- 
lined the  attitude  of  the  government  toward  the  industries 
with  special  reference  to  public  utilities.  Regulation  which 
was  once  considered  undesirable  is  now  required.  This  result 
is  attributable  to  developments  that  have  rendered  former 
luxuries  present  necessities.  It  is  the  belief  on  the  part  of  the 
public  that  electric  service  should  no  longer  be  classed  as 
a  luxury  that  accounts  for  the  attitude  toward  electric 
service  companies.  The  remedy  to  be  applied  by  the  com- 
panies involves  a  recognition  of  this  change  in  condition 
and  an  effort  to  treat  electric  service  as  a  necessity. 

With  good  service  maintained  at  a  price  to  produce  a  fair 
return  on  the  investment,  the  service  companies  have  noth- 
ing to  fear  from  either  public  ownership  or  commission 
regulation.  Regulation  is  essential  to  securing  proper  re- 
muneration for  both  capital  and  labor.  Senator  Howland 
maintained  that  the  attitude  of  the  government  toward  in- 
dustries is  such  as  to  protect  and  develop  rather  than  de- 
stroy them. 

Discussion 

Dr.  Thomas  Darlington,  New  York,  remarked  that  in- 
stead of  criticising  governmental  officials  everyone  should 
take  an  active  constructive  interest  in  governmental  affairs 
and  assist  the  officials  in  solving  the  difiicult  problems  pre- 
sented to  them. 

Electrical  Development 

In  his  lecture  on  the  future  technical  development  in  the 
electrical  business.  Dr.  C.  P.  Steinmetz  remarked  that  the 
limit  in  size  of  steam  turbines  and  turbo-generator  appar- 
atus has  not  yet  been  reached,  and  that  units  reaching 
much  more  than  30,000  hp  will  be  built  when  a  demand 
arises  for  such  equipments.  Although  transmission  sys- 
tems have  covered  distances  greater  than  200  miles  and 
areas  as  large  as  20,000  sq.  miles  and  are  operating  at 
electromotive  forces  as  high  as  150,000  volts,  the  limit  has 
not  been  reached  in  either  length  of  circuit,  transmission 
area  covered  or  voltage  utilized. 

Application  has  been  made  of  the  electric  motor  in  trans- 
portation only  for  local  work,  there  being  as  yet  no  long- 
distance railways  operated  electrically.  However,  local 
electric  railway  service  has  been  developed  to  su'sh  an 
extent  that  these  railways  consume  at  present  more  power 
than  would  be  required  for  operating  all  of  the  steam  trains 
electrically.  The  development  of  local  electric  railway 
service  has  brought  about  a  revolution  not  only  in  domestic 
life  hut  also  in  industrial  activity.  Factories  can  now  be 
located  at  the  most  economical  sites  from  the  point  of  view 
of  operation  and  the  workmen  can  select  sites  for  their 
homes  within  a  wide  radius,  from  the  point  of  view  of 
convenience  in  domestic  arrangements  and  comfort. 

As  compared  with  other  forms  of  energy  electricity  is 
superior  in  three  important  characteristics  relating  to 
transmission,  conversion  and  concentration.  Electrical 
energy  can  be  produced  most  economically  at  one  place 
and  transmitted  efficiently  to  be  utilized  just  when  and 
where  wanted  without  regard  to  the  location  of  the  source 
of  supply  of  coal  or  water.  Chemical  energy  can  also  be 
transmitted  in  the  form  of  fuel,  but  not  so  econo-.nically  as 
can  electrical  energy.  Electrical  energy  can  readily  be 
converted  into  other  forms,  while  fuel  can  produce  only 
heat,  usually  at  a  low  efficiency.  The  concentration  feature 
of  electrical  energy  is  highly  advantageous  in  many  indus- 
trial applications,  such  as  the  separation  of  iron  and  alumi- 
num from  their  ores,  the  production  of  calcium  carbide 
and  the  recovery  of  nitrogen  from  air. 

One  of  the  prominent  disadvantages  of  electrical  energy 
resides  in  the  fact  that  it  cannot  be  .stored  but  must  be  used 
as  produced.  The  so-called  electrical  .storage  battery  stores 
energy  chemically.  It  can  be  used  for  .short-time  storage 
for  a  limited  amount  of  ienergy,  but  is  uneconomical  when 
considered   in   connection  with   such   problems  as  the  sea- 
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soiial  storage  to  a>sist  in  carrying  the  load  on  a  hydro- 
electric station  during  the  low-water  period. 

On  account  of  the  non-storage  feature  of  electrical 
energy  the  load- factor  is  an  important  element  in  connec- 
tion with  the  operation  of  an  electricity  supply  .system. 
The  electricity  must  be  produced  in  each  instance  just  as 
utilized,  and  hence  the  cost  of  equipment  for  producing  a 
certain  amount  of  energy  is  a  minimum  while  the  load- 
factor  is  a  maximum. 

Recent  developments  in  steam-turbine  plants  have  shown 
that  the  larger  the  unit  the  less  the  specific  steam  con- 
sumption. This  relation  seems  to  hold  true  without  limit 
so  far  as  present  knowledge  goes.  Considerable  economies 
can  be  effected  by  combining  small  systems  into  larger  ones 
and  making  use  of  prime  movers  and  generating  units  of 
larger  size.  With  the  concentration  of  production  from 
isolated  systems  to  a  single  iilterconnected  system,  a  serious 
problem  is  encountered  in  the  possibility  for  destruction. 
This  problem  has  been  solved  in  the  case  of  the  Chicago 
system  by  means  of  reactance  coils. 

With  reference  to  the  utilization  of  electrical  energy, 
one  need  not  to-day  discuss  the  possibilities  but  should 
consider  merely  the  economical  features.  The  question  is 
not  whether  such  and  such  a  thing  can  be  done  electrically, 
but  whether  it  can  be  done  electrically  more  economically 
than  by  some  other  method.  In  many  cases,  such  as  the 
substitution  of  electricity  for  steam,  marked  economies  can 
be  obtained  by  revising  the  system  to  meet  changes  in  the 
conditions  brought  about  by  the  utilization  of  electricity. 
The  problem  involves  reorganization  to  accommodate  elec- 
trical service.  For  example,  when  electricity  is  substituted 
for  steam  for  transportation,  the  electrical  trains  need  not 
be  duplicates  of  the  steam  trains.  Better  results  could  be 
obtained  by  utilizing  a  larger  number  of  trains  of  shorter 
length.  This  change  represents  an  improvement  not  only 
in  service  to  the  public  but  also  in  the  load  on  the  system. 

In  many  cases  it  would  be  advantageous  if  industrial  in- 
stallations were  so  operated  as  to  avoid  the  use  of  electric- 
ity during  the  lighting  load  period.  It  would  be  possible  in 
some  cases  so  to  reorganize  the  service  in  certain  industries 
as  to  use  a  little  electricity  during  the  low-water  period 
on  the  hydroelectric  installation.  Arrangements  of  this 
kind  mean  co-operation  in  its  highest  and  best  sense. 

State  Commission  Control 

Mr.  John  H.  Roemer.  chairman  of  the  Railroad  Commis- 
sion of  Wisconsin,  discussed  in  a  convincing  manner  the 
present  attitude  of  the  commissions  toward  the  public 
service  companies  and  explained  the  various  rulings  made 
by  the  Wisconsin  commission.  An  abstract  of  this  address 
is  given  on  page  531  of  this  issue. 
Discussion 

Mr.  Henry  L.  Doherty,  New  York,  remarked  that  the 
Wisconsin  commission  has  been  a  pioneer  in  the  regulation 
of  public  utilities  and  has  blazed  the  way  for  commissions 
subsequently  formed.  In  many  respects  it  has  been  liberal, 
but  not  liberal  enough.  The  commission  has  not  properly 
appreciated  the  trouble  encountered  in  attempting  to  obtain 
the  necessary  capital  for  electrical  development.  The  com- 
missions are  taking  it  upon  themselves  not  only  to  regulate 
utilities  but  to  assist  in  developing  the  country  through  the 
utilities.  Mr.  Doherty  expressed  the  opinion  that  it  is  not 
proper  to  specify  permissible  capitalization  on  the  basis  of 
the  cost.  As  a  matter  of  fact  the  properties  may  be  worth 
either  more  or  less  than  the  actual  cost  and  should  be  cap- 
italized at  their  value  without  reference  to  cost.  Mr. 
Doherty  claimed  that  an  effort  should  be  made  to  educate 
the  public  on  all  utility  questions  in  order  to  remove  any 
existing  prejudices  against  the  utilities. 

Financiers  and  Utility  Securities 

Afr.  Frank  A.  Vanderlip,  president  of  the  National  City 
Bank,  New  York,  pointed  out  that  for  the  normal  needs  of 


electrical  development  $2,000,000,000  of  new  capital  will  be 
required  in  America  during  the  next  five  years.  He  argueil 
that  the  securities  of  public  service  corporations  are 
sounder  and  more  secure,  on  the  whole,  because  of  ll" 
tendency  to  place  the  affairs  of  these  corporations  uiid' 
conunissions,  and  stated  that  financiers  now  look  with  mu.  : 
favor  upon  the  investments  in  public  utility  securities.  Mr. 
N'anderlip's  address  appears  in  full  elsewhere  in  this  issue. 

Discussion 
-Mr.  Henry  L.  Doherty,  New  York,  confirmed  the  figures 
presented  by  Mr.  Vanderlip,  and  stated  that  according  to 
his  own  estimates  at  least  $300,000,000  is  needed  in  new 
electrical  work  during  the  present  year.  He  stated  that  the 
rental  value  of  capital  has  increased  enormously  during 
recent  years,  but  the  electrical  interests  are  better  able  to 
obtain  capital  needed  on  account  of  rapid  developments  : 
electrical  applications.  Statistics  show  that  the  aver.iL 
American  city  has  increased  in  size  about  100  i)er  cent  in 
twenty  years.  On  this  account  predictions  as  to  service 
which  electrical  utilities  can  render  are  practically  always 
well  within  the  results  obtained.  The  result  is  most  fre- 
quently that  the  bond  issues  initially  made  are  too  small. 
Mr.  Doherty  claimed  that  under  present  conditions  and 
with  future  prospects  the  ideal  investment  is  one  in  electrical 
securities. 

Resale  Price-Fixing 

Mr.  F.  D.  I'ish,  Boston,  discussed  the  principle  of  resale 
control,  stating  that  the  subject  is  closely  related  to  the 
trend  of  the  times.  The  present  hostility  to  the  control  of 
the  resale  price  is  a  part  of  the  general  reaction  from  the 
older  method  of  encouraging  industrial  progress.  For  ex- 
ample, some  years  ago  much  encouragement  was  offered 
to  the  builders  of  railroads  in  order  to  afford  transi)ortation 
facilities  for  developing  the  country.  The  laws  passed  at 
that  time  were  liberal  and  well  suited  to  the  conditions  tli' 
existing.  As  a  result  of  the  developments  brought  about  1  . 
legislation  which  encouraged  industrial  progress,  the  past 
fifty  years  has  witnessed  the  greatest  progress  in  history, 
especially  in  this  country.  Intellectual  activity  has  reached 
a  plane  never  before  attained.  The  best  minds  of  the 
country  have  been  devoted  to  industrial  development  and 
to  the  sciences  associated  therewith. 

In  the  reaction  that  is  now  taking  place  certain  evils 
formerly  overlooked  are  now  being  noticed  and  magnified. 
In  fact,  the  public  as  a  whole  may  be  considered  to  be  un- 
reasonable in  its  demand  upon  the  persons  now  associated 
with  industrial  development.  A  portion  of  the  change  in 
public  sentiment  can  be  attributed  to  certain  accidents  of 
opportunity  to  a  few  individuals,  who  have  accumulated 
enormous  wealth  and  thereby  acquired  the  hostility  of 
poorer  men. 

The  present  tendency  is  to  make  laws  to  protect  the  indi- 
vidual small  consumer  at  the  expense  of  the  larger  and 
more  pow'erful  consumer.  This  plan  is  excellent  if  not 
carried  too  far.  However,  it  is  incorrect  to  assume  that 
national  prosperity  is  bound  up  with  the  cheapness  of 
articles  to  the  individual  consumer.  The  great  danger  at 
present  lies  in  the  over-accentuation  of  the  desirability  of 
cheapness. 

In  former  times  competition  was  looked  upon  as  the  1if« 
of  trade,  but  under  present  conditions  it  can  well  be  con- 
sidered the  destruction  of  trade.  It  needs  no  argument  to 
show  that  the  more  goods  there  are  manufactured  the 
cheaper  the  price  per  unit.  Under  present  conditions  tht 
method  which  has  proved  most  satisfactory  is  that  involv- 
ing large  sales  at  small  profits.  It  is  this  method  which 
proves  most  highly  satisfactory  with  such  staple  articles 
as  can  be  looked  upon  as  necessities. 

In  the  case  of  special  articles  for  which  one  must  create 
a  market,  manufacturers  have  found  it  extremely  desirable 
to  establish  a  fixed  priqe  at  which  each  article  will  be  sol** 
to  the  ultimate  consun/er.    This  method  is  essential  for  the 
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lability  of  the  business  created  by  the  advertising  and 
narketing  of  the  special  article.  For  instance,  if  a  con- 
unier  discovers  that  some  well-advertised  article  can  be 
iiirchased  at  a  low  price  in  one  neighborhood  while  it  is 
leing  sold  at  a  higher  price  in  his  own  town  he  refuses  to 
lurchase  from  the  local  dealer,  although  he  may  or  may 
lot  purchase  from  the  dealer  oftering  to  sell  at  a  lower 
irice.  In  this  way  the  business  becomes  demoralized  and 
he  reaction  proves  undesirable  from  all  points  of  view. 

The  courts  have  held  that  an  inventor  can  set  the  price 
,t  which  his  patented  article  will  be  sold  but  not  the  price 
t  which  it  will  be  resold,  his  interest  in  the  article  ending 
vith  the  first  sale,  from  which  he  receives  his  compensa- 
ion.  A  legally  sanctioned  method  by  which  unpatented 
irticles  may  be  sold  to  the  ultimate  consumer  at  a  fixed 
)rice  is  that  involving  the  establishment  of  stores  or 
igencics  throughout  the  country  for  the  distribution  of  the 
irticles. 

.Although  the  courts  have  held  that  neither  the  nianufac- 
urer  nor  the  inventor  can  specify  the  resale  price  of 
irticles,  yet  Mr.  Fish  contended  that  tlieir  attitude  is  illog- 
cal  and  that  the  fi.xing  of  the  resale  price  should  be  legal- 
zed  in  the  case  of  special  articles  that  cannot  be  con- 
iidered  luxuries.  In  many  cases  the  compensation  for  the 
nventor  is  closely  associated  with  the  e-stablishinent  of  a 
ixed  resale  price,  and  unless  the  inventor  is  allowed  to 
ipecify  a  uniform  price  at  which  the  article  will  be  sold 
le  fails  to  obtain  adequate  return   for  his  invention. 

Discussion 

Reference  has  already  been  made  to  comments  by  Dr. 
r.  P.  Steinmetz  relative  to  the  substitution  of  co-operation 
for  competition  in  modern  industrial  activity.  Dr.  Stein- 
•netz  claimed  that  the  fixing  of  a  resale  price  in  reality 
■epresents  the  elimination  of  competition  between  the  job- 
bers and  the  retailers,  and  the  opposition  against  it  in  the 
jublic  opinion  is  the  same  as  the  opposition  against  elimin- 
ating competition  which  is  the  foundation  of  the  opposition 
against  the  corporation.  In  the  public  mind  competition  is 
itill  the  foundation  and  the  driving  force  of  our  industrial 
progress.  They  have  not  yet  realized  that  competition  is 
dead  as  an  industrial  and  economic  force. 

The  idea  of  competition  as  a  benevolent  force  in  in- 
dustrial progress  was  based  upon  the  theory  that  by  com- 
petition between  the  producers  prices  would  be  lowered 
just  as  much  above  the  cost  of  production  as  is  necessary 
to  give  a  fair  profit.  But  the  fallacy  involved  in  this  rea- 
soning is  the  neglect  of  the  economic  law  that  it  is  finan- 
cially more  economical  to  operate  a  factory  or  an  industry 
at  a  loss  than  it  is  to  have  it  stand  idle.  The  result  is  that 
unlimited  competition,  with  the  ability  of  producing  beyond 
the  demand,  forces  the  prices  down  to  where  it  would  be- 
gin to  be  cheaper  to  stop  production ;  that  is,  where  the 
loss  in  production  e.xceeds  the  loss  in  having  the  industry 
stand  idle.  The  limitation  of  price  forced  by  competition 
therefore  is  below  the  cost  of  production,  and  as  the  result 
ithe  level  reached  by  free  competition  is  an  unstable  condi- 
tion, a  condition  of  production  at  a  loss,  which  can  exist 
and  continue  for  a  limited  time  only,  but  finally  ends  in 
receivership  and  the  destruction  of  the  industry. 
'  The  natural  result  of  this  industrial  law  has  been  that 
:ompetition  could  not  continue,  but  intelligent  people  in 
:harge  of  the  industries  got  together  before  the  level  of 
lestruction  was  reached.  This  led  to  co-operation  as  the 
liorce  which  is  taking  the  place  of  competition.  All  of  the 
ittempts  to  resurrect  to  life  a  dead  issue  by  legal  enact- 
iients,  by  trying  to  break  up  the  corporations  and  for- 
)idding  the  control  of  the  resale  price,  are  contrary  to  the 
[Xononiic  law  underlying  present  industrial  production, 
'md  are  therefore  hopeless  and  are  a  failure.  You  may  de- 
troy  the  industries,  but  vou  cannot  restore  competition. 
t  is  dead.  The  people  must  be  educated  to  understand  that 
vith   our    industrial    conditions,    with    our    enormouslv    in- 


creased means  of  production,  competition  cannot  exist 
without  self-destruction,  and  co-operation  must  take  its 
place. 

Favor.\ble  Co.n'ditions  for  Labor 

Dr.  Thomas  Darlington,  secretary  of  the  welfare  com- 
mittee of  the  Iron  and  Steel  Institute,  New  York,  delivered 
a  highly  interesting  illustrated  address  showing  the  meth- 
ods employed  by  many  of  the  large  corporations.  He 
claimed  that  it  is  no  longer  necessary  to  place  welfare 
work  in  the  column  of  philanthropy,  because  it  is  found 
to  represent  a  paying  investment  from  a  purely  monetary 
point  of  view.  He  showed  that  when  the  conditions  sur- 
rounding the  workmen  during  both  factory  and  home  hours 
are  conducive  to  health  and  happiness  the  company  ob- 
tains a  greatly  improved  result  for  the  money  expended  in 
wages. 

The  Society  for  Electrical  Development 

Mr.  J.  Robert  Crouse,  vice-president  of  the  Society  for 
Electrical  Development,  showed  in  what  way  central  sta- 
tions, electrical  manufacturers,  jobbers,  dealers  and  con- 
tractors can  co-operate  economically  in  the  expenditure  of 
money  for  business  expansion.  The  data  presented  by  him 
were  given  on  page  169  of  our  issue  dated  July  26,  1913. 

The  working  plans  of  the  society  were  outlined  by  Mr. 
J.  M.  Wakeman,  general  manager  of  the  society.  He  ex- 
plained that  the  society  is  an  outgrowth  of  the  idea  now 
taking  hold  that  co-operation  and  not  competition  is  the 
life  of  trade.  The  campaigns  of  this  society  will  include 
the  publishing  of  articles  in  popular  magazines  showing  the 
proper  applications  of  electricity.  These  articles  will  be 
written  to  appeal  to  the  general  public.  In  the  trade  press 
use  will  be  made  of  articles  prepared  by  men  identified  in 
each  case  with  the  industry  which  the  paper  represents. 
For  example,  articles  relating  to  the  use  of  electricity  in 
paper  mills  will  be  prepared  by  men  of  reputation  in  the 
paper  industry  who  have  had  experience  in  the  use  of  elec- 
tricity. Articles  will  be  prepared  for  the  daily  newspapers 
in  order  to  present  the  truth  concerning  electrical  devices, 
public  utilities  and  corporations.  Among  the  features  of 
the  educational  campaign  will  be  the  preparation  and  dis- 
tribution of  moving-picture  films  showing  the  advantages 
of  electricity  in  the  home,  factory,  etc.  Arrangements  have 
already  been  made  for  renting  these  films  in  various  local- 
ities at  the  rate  of  $5  per  day.  Plans  are  being  formulated 
for  equipping  with  electrical  devices  a  demonstration  car 
which  will  travel  from  place  to  place  in  an  educational 
campaign  conducted  by  the  Society  for  Electrical  Develop- 
ment in  co-operation  with  central  stations  in  various  local- 
ities. The  society  will  be  prepared  to  render  assistance  to 
small  central  stations  in  launching  new-business  campaigns. 
It  will  maintain  a  bureau  of  statistics  for  the  collection  and 
dissemination  of  knowledge  concerning  the  various  appli- 
cations of  electricity. 

Mr.  W.  E.  Robertson,  as  vice-president  of  the  society, 
claimed  that  the  time  is  now  ripe  for  beginning  the  work 
the  society  is  planning  to  undertake  and  that  the  results 
cannot  fail  to  be  successful  provided  only  that  the  neces- 
sary money  is  obtained.  On  account  of  the  fact  that  these 
plans  have  been  indorsed  by  the  best  men  in  the  electrical 
industry  he  predicted  that  the  money  will  be  quickly  rai.sed 
and  the  success  of  the  society  assured. 

Mr.  H.  L.  Doherty,  president  of  the  society,  stated  that 
the  membership  now  exceeds  400,  with  subscriptions 
amounting  to  more  than  $135,000,  only  $65,000  now  being 
needed  to  complete  the  initial  amount  of  $200,000.  The 
society  has  received  the  helpful  co-operation  of  the  Jovian 
Order,  with  its  membership  of  13,000.  The  Jovians  are 
assisting  in  harmonizing  the  interests  in  the  various  local- 
ities and  in  presenting  the  advantageous  features  of  mem- 
bership in  the  Society  for  Electrical  Development.  .Assist- 
ance is  also  being  received  through  the  co-operation  of  the 
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LoiuiiicTciai  Section  oi  tlie  National  Electric  Light  Associa- 
tion, and  plans  are  being  made  to  co-operate  in  the  same 
way  with  committees  of  numerous  societies. 

The  Co-oferative  Movement 

Mr.  Irank  VV.  Smith,  vice-president  of  the  Electric  Ve- 
hicle .Association  of  America,  outlined  the  co-operative  ad- 
vertising campaign  conducted  Ly  this  association.  It  ob- 
tained subscriptions  of  about  $42,000,  11  per  cent  of  which 
came  from  vehicle  manufacturers,  31  per  cent  from  manu- 
facturers of  accessories  and  58  per  cent  from  central 
stations.  This  campaign  has  proved  successful  and  will  be 
continued.  New  subscriptions  already  received  amount  to 
about  $34,000. 

Mr.  Norman  Macbeth,  vice-president  of  the  Illuminating 
Engineering  Society,  called  attention  to  the  co-operative 
methods  employed  by  this  society  in  disseminating  knowl- 
edge concerning  proper  illuminating  engineering  practice. 
Committees  of  this  society  work  in  harmony  with  conmiit- 
tees  of  a  large  number  of  other  societies  not  only  in  com- 
piling information  on  illumination  but  also  in  obtaining 
papers  for  presentation  before  sessions  of  one  or  the  other 
of  the  two  co-operating  societies,  h'or  example,  two  of  the 
sessions  of  the  recent  International  Congress  on  School 
Hygiene  were  devoted  to  the  subject  of  illumination,  the 
Illuminating  Engineering  Society  co-operating  in  these 
sessions.  In  connection  with  its  educational  campaign  the 
Illuminating  Engineering  Society  works  through  various 
committees,  such  as  the  committee  on  the  illumination 
primer,  the  committee  on  public  lectures,  the  committee  on 
factory  lighting  and  legislation,  and  the  committee  on  col- 
legiate education. 

Mr.  D.  L.  Gaskill,  secretary  of  the  Ohio  Electric  Light 
Association,  promised  the  co-operation  of  his  association 
in  the  work  which  the  Society  for  Electrical  Development 
is  undertaking.  He  claimed  that  each  society  interested 
in  the  work  of  electrical  development  should  devote  at  least 
one  session  throughout  the  year  to  the  subject  of  co- 
operation. 

Mr.  S.  O.  Richardson,  Jr.,  as  president  of  the  Manufac- 
turers' Club,  stated  that  this  club  had  been  organized  to  ex- 
change ideas  along  the  lines  of  manufacturing,  patent  laws, 
standardization  of  material  and  welfare  work.  The  club 
is  greatly  in  favor  of  co-operation  along  the  lines  advo- 
cated by  the  Society  for  Electrical  Development.  For  the 
purpose  of  introducing  a  proper  feeling  on  the  part  of  the 
general  public  toward  electrical  matters  he  suggested  that 
the  educational  campaign  include  information  concerning 
the  development  .of  various  electrical  devices — for  example, 
the  tungsten  lamp. 

Mr.  W.  E.  Robertson,  on  behalf  of  the  Electrical  Supply 
Jobbers'  Association,  stated  that  the  jobbers  are  willing  and 
anxious  to  co-operate  with  the  contractors,  central-station 
men  and  manufacturers  in  the  work  of  developing  the  elec- 
trical business. 

Mr.  Ernest  McCleary,  of  the  National  Electrical  Con- 
tractors' Association,  stated  that  the  attitude  of  the  con- 
tractors concerning  the  Society  for  Electrical  Development 
is  best  shown  by  the  fact  that  contractors  represent  a 
larger  portion  of  the  members  of  this  society  than  does  any 
other  group  of  men  in  the  electrical  business. 

Mr.  F.  E.  Watts,  Jupiter  of  the  Jovian  Order,  stated  that 
the  order  has  been  pleased  to  assist  in  raising  subscrip- 
tions for  the  Society  for  Electrical  Development,  which  it 
is  able  to  do  on  account  of  the  large  number  and  wide  dis- 
tribution of  its  membership.  During  the  month  of  Feb- 
ruary the  Jovian  Order  added  to  its  enrolment  more  mem- 
bers than  it  had  obtained  in  the  first  eight  years  of  its 
existence.  Jovians  are  able  to  harmonize  seemingly  con- 
flicting interests  in  each  locality  by  means  of  luncheon  meet- 
ings and  can  help  in  suggesting  constructive  rather  than 
destructive  legislation.  They  can  do  effective  work,  also, 
along  the  line  of  educating  the  public  concerning  utilities. 


Objects  and  Benefits  of  the  Society  for  Electrical 
Development 

Mr.  Stephen  L.  Coles,  acting  secretary-treasurer  of  the 
Society  for  Electrical  Development,  in  discussing  the  field 
for  activity  of  that  society,  stated  that  the  electrical  in- 
dustry has  reached  its  present  tremendous  volume  and  vital 
importance  in  the  world's  economics  largely  through  co- 
operative efforts  in  various  specialized  directions.  Each 
important  division  of  the  electrical  industry  has  its  own 
association,  working  intelligently  and  successfully  for  its 
members  along  certain  lines  of  peculiar  benefit  to  them. 

There  is  at  present  but  one  general  organization  in  tlie 
field  whose 'memlsership  is  open  to  both  technical  and  com- 
mercial men.  That  is  the  Jovian  Order,  composed  of  12,- 
000  individuals, -allied  in  various  capacities  with  the  elec- 
trical industry.  ■  This  ordel-  stands  as  a  glowing  example  of 
true  individual  co-operation,  which  is  fully  expressed  in  its 
slogan,  "All  together,  all  the  time,  for  everything  electrical." 

Until  the  formation  of  the  Society  for  I"-lectrical  Devel- 
opment there  was  no  non-technical  association  whose  mem- 
bership was  open  to  companies  and  corporations  doing  busi- 
ness in  all  branches  of  the  electrical  field.  Every  organiza 
tion  heretofore  formed  by  electrical  men  has  been  designed 
to  benefit  them  inside  their  own  particular  class  of  work. 

The  ultimate  consumer  of  the  goods  and  service  produced 
by  the  best  engineering  and  inventive  skill  and  the  most 
highly  developed  manufacturing  processes  the  world  has 
known  has  been  to  a  great  extent  ignored.  All  electrical 
development  heretofore  has  been  largely  selfish,  and  the 
public,  upon  whose  support  the  whole  industry  is  depend- 
ent, has  never  been  taken  seriously  into  close  affiliation. 
In  other  words,  the  real  vital  element  of  a  great  problem 
has  been  overlooked,  while  detail  development  has  received 
minute  and  careful  attention. 

The  electrical  field  has  gone  on  indomitably,  perfecting 
principles  here,  refining  complications  there,  and  generally 
progressing  at  a  marvelous  rate ;  and  all  the  time,  with  one 
or  two  exceptions,  no  one  thought  it  worth  while  to  try  to 
educate  the  public  in  the  use  of  new  devices,  in  the  adapta- 
tion of  the  latest  discoveries  to  special  needs,  or  in  dem- 
onstrating the  value  of  full  electric  service  in  home  and 
factory.  Here  exists  an  excellent  opening  for  establishing 
not  only  co-operation  among  the  several  divisions  of  a 
great  industry  but  real  co-operation  between  that  whole 
industry  and  the  public  at  large,  upon  whom  the  industry  is 
dependent  for  its  full  success. 

A  few  years  ago  this  great  opportunity  for  double  service 
was  appreciated  and  grasped  by  Mr.  J.  Robert  Crouse,  who 
attracted  to  -his  standard  a  number  of  other  equally  en- 
thusiastic pioneers  with  an  understanding  of  the  true  mean- 
ing of  co-operafion.  The  embryonic  idea  gradually  took 
form,  and  after  the  usual  vicissitudes  incident  to  acquiring 
momentum  experienced  by  every  forward  movement,  has 
emerged  as  an  entity  certain  to  occupy  a  large  place  in  ths- 
public  mind  and  in  the  business  policies  of  the  electrical 
industry. 

The  Society  for  Electrical  Development  is  here,  and  here 
to  stay,  and  to  grow  in  value  and  in  service.  It  has  the 
best  reason  possible  for  existence,  its  field  of  effort  is  al- 
most limitless,  it  is  founded  on  correct  co-operative  prin- 
ciples, its  form  of  government  is  truly  representative  and 
absolutely  equitable,  its  requirements  for  financial  support 
are  extremely  modest  in  comparison  with  the  volume  of 
business  taxable,  and  the  returns  arc  sure  and  in  true 
proportion  to  the  effort  the  society  is  enabled  to  put  forth. 

The  society  has  only  one  object — "to  promote  and  in- 
crease the  use,  by  the  public,  of  electric  energy  for  all  use- 
ful purposes  as  an  end  in  itself  and  as  a  means  for  increas- 
ing the  demand  for  apparatus  and  supplies." 

Where  every  effort  of  a  thoroughly  representative  and 
perfectly  balanced  orMnization  is  concentrated  on  onh 
one  object,  it  follows  logically  that  the  results  to  it?  mem- 
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ers  will  be  greater  and  more  cumulative  in  effect  than 
/hen  several  objects  are  sought,  causing  a  scattering  of 
ffort  and  usually  a  waste  of  energy. 

The  society  is  a  money-spending  organization  and  can, 
nder  no  circumstances,  become  a  money-making  scheme. 
Is  board  of  directors  receives  no  remuneration  and  pays  its 
xyn  expenses.  The  only  salaried  officials  are  the  genera! 
lanager  and  the  secretary-treasurer,  who  report  to  the 
xecutive  committee,  which  is  appointed  from  the  board  of 
irectors,  who  hold  office  through  the  votes  of  the  member- 
hip.  The  vote  of  the  small  member  is  exactly  equal  to 
■•at  of  the  largest  company  in  the  society. 

Outside  of  the  two  salaries  mentioned  and  those  of  the 
ecessary  office  force,  the  entire  income  of  llie  society  will 
e  used  in  the  various  campaigns  and  in  the  furtherance  of 
'le  several  plans  which  have  been  approved  by  the  board 
f  directors  as  best  suited  to  accomplisli  the  one  object 
f  the  society. 

In  five  months  the  society  has  received  412  applications 
cr  membership  from  manufacturers,  central  stations,  job- 
ers  and  contractors,  covering  pledges  for  subscriptions  ap- 
roximating  $140,000.  The  society  wisely  has  decided  not 
3  begin  its  work  until  $200,000  has  been  pledged.  Active 
ampaigns  are  now  being  conducted  to  procure  this  amount 
s  quickly  as  possible. 


Electrical  Development  Society   Membership 
Campaign 

At  a  meeting  of  the  membership  campaign  committee  of 
he  Society  of  Electrical  Development  held  at  Association 
sland  on  Saturday,  Sept.  6,  it  was  decided  to  continue 
he  present  campaign  for  increasing  the  membership  along 
he  lines  already  laid  down.  Valuable  assistance  is  being 
eceived  from  the  Jovian  Order.  The  society  will  engage  a 
nan  to  help  in  the  work  now  being  done  by  the''  Jovian 
tatesmen.  The  salesmen  of  the  member  companies  will 
le  asked  to  co-operate  in  the  new  membership  work.  For 
he  purpose  of  advertising  the  society  among  electrical  men 
ig^s  bearing  the  name  of  the  society  and  its  slogan  will 
-e  prepared  for  distribution  among  the  member  companies, 
vhich  will  be  requested  to  display  them  conspicuously  i" 
heir  offices  and,  in  the  case  of  jobber  and  supply  dealers, 
n  their  show  windows.  The  last  week  in  October  has  been 
icsignated  as  the  "Society  for  Electrical  Development 
■Veek,"  and  during  it  everyone  engaged  in  the  electrical  in- 
lustry  will  be  asked  to  co-operate  in  obtaining  members  for 
his  society.  It  is  expected  that  the  minimum  amount  of 
5200,000  will  be  pledged  by  the  end  of  October  and  that 
he  active  work  of  the  Society  for  Electrical  Development 
vill  commence  during   November. 


The  International  Photometrical  Commission 

I  he  fourth  meeting  of  the  International  Photometrical 
ommission   was   held   on   Aug.   27   and   28   in   admirable 

uarters  at  the  Reichanstalt,  Berlin,  Germany,  placed  at  the 

lisposal   of   the   commission    by    Professor    Warburg    and 

-lade  ready  by  the  assiduous  courtesy  of  Dr.  Brodhun. 
he  delegates  from  the  several  countries  participating  in- 

luded  a  large  proportion  of  the  names  familiar  in  the  art. 

"he  American  delegates  were   Messrs.   Louis   Bell,   E.   P. 

[lyde,  A.  E.  Kennelly,  C.  O.  Mailloux,  P.  S.  Millar  and 

] .  H.  Sharp. 

]  President  Vautier  delivered  an  appropriate  address  set- 
ng  forth  the  circumstances  which  had  led  to  this  remark- 
We  gathering  and  the  nature  of  the  work  before  it.  He 
ated  that  the  International  Commission  of  Photometry 
'as  founded  by  the  International  Congress  of  the  Gas  In- 
ustry  in  Paris  on  the  occasion  of  the  Universal  Exhibition 
f  IQOO.     All  the  nine  countries  having  technical  societies 


which  represent  the  gas  industry  took  part  in  that  congress. 
The  aim  of  the  congress  was  to  study  the  rules  which  should 
be  applied  in  photometry  of  incandescence  by  gas  and  con- 
sequently to  organize  investigations  which  might  lead  to  a 
better  knowledge  of  the  complicated  mechanism  of  illum- 
ination of  incandescence  and  to  an  improvement  in  its  real- 
ization. The  commission  decided  in  191 1  to  ask  the  electro- 
technical  committees  of  the  nine  countries  which  had  joined 
its  organization  to  send  delegates  who  would  take  part  in 
the  study  of  all  questions  of  common  interest.  In  the 
spring  of  1912  the  American  Gas  Institute  wrote  to  the 
International  Commission  of  Photometry:  "The  best  and 
most  permanent  results  will  be  obtained  if  the  method  in- 
augurated by  this  commission  [in  its  resolution  to  invite 
the  representatives  of  the  National  Electrotechnical  Com- 
mittees] should  be  enlarged  in  such  a  way  that  the  Inter- 
national Commission  of  Photometry  could  represent  com- 
pletely all  the  interests  of  illumination  on  an  even  footing 
and  under  reciprocally  acceptable  conditions,  involving  the 
illuminating  engineering  societies  of  America  and  Great 
Britain,  besides  the  national  laboratories  and  the  technical 
societies  dealing  with  gas,  electricity,  acetylene  and  other 
illuminants.  If  the  commission  should  not  think  it  oppor- 
tune to  enlarge  itself  in  such  a  way,  and  prefers  to  remain 
exclusively  .a  gas  commission,  it  would  still  be  advisable 
for  it  to  take  the  initiative  of  sending  an  appeal  to  all  prin- 
cipal societies  interested  in  photometry,  and  to  ask  them  to 
participate  in  the  formation  of  an  international  commission 
which  would  treat  all  questions  of  nomenclature  and  units 
used  in  photometry.  On  choosing  the  first  alternative  the 
International  Commission  of  Photometry  would  be  respon- 
sible to  all  photometric  interests  represented  in  the  com- 
mission :  it  would  become  an  international  commission  of 
illumination." 

The  American  Gas  Institute  had  suggested  that  the  work 
of  elaborating  a  project  of  statutes  should  be  given  to  a 
sub-committee  consisting  of  the  representatives  of  the  na- 
tional laboratories  of  Germany,  England,  America,  Austria 
and  France.  This  committee  would  assure  impartiality. 
In  consequence,  Messrs.  Brodhun,  Paterson,  Kosminsky, 
Rosa  and  Laporte  were  asked  if  they  would  help.  Mr. 
Paterson  was  kind  enough  to  accept  the  position  of  secre- 
tary and  to  present  a  first  scheme,  which  was  sent  to  all 
members  of  the  sub-committee.  They  sent  it  back  with 
their  notes.  This  document,  together  with  comments,  was 
sent  to  all  technical  gas  societies  adhering  to  the  commis- 
sion, so  that  they  might  follow  the  proceedings.  Mr.  Pater- 
son tried  afterwards  to  harmonize  as  well  as  possible  the 
various  proposals  of  his  colleagues  and  edited  a  second 
scheme,  which  was  sent,  first  in  French,  and  afterwards  in 
English.  German  and  French,  to  all  the  gas  and  electrical 
societies  of  the  nine  countries  adhering  to  the  commission. 

The  technical  societies  representing  illumination  by  gas 
or  electricity  in  the  nine  countries  were  asked  to  partici- 
pate in  the  projected  meeting.  The  Germans  agreed  on 
being  represented  through  the  Deutsche  Beleuchtungstech- 
nische  Gesellschaft.  Those  of  the  United  States  formed  a 
national  committee  which  appointed  its  delegates,  and  the 
same  was  true  in  England.  In  the  other  countries  the 
technical  societies  of  illumination  by  gas  and  electricity 
appointed   their   own    delegates. 

President  Vautier  called  attention  to  the  importance  of 
adopting  a  plan  of  government  which  should  be  as  broad  as 
possible,  in  order  to  permit  the  societies  of  the  different 
countries  to  evolve  their  own  organizations  to  suit  their 
own  purposes.  The  particular  feature  of  the  new  com- 
mission will  be  that  it  will  group  for  common  work  the 
representatives  of  industries  who  possess  totally  different 
means  of  production  and  who  are  themselves  in  competi- 
tion in  commercial  matters. 

The  sub-committee  had  first  thought  the  organization  of 
the  Electrotechnical  International  Society  could  be  taken 
up.      This    commission    has    imposed    on    its    adherents    the 
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formation  of  a  nationai  elcctrotcchnical  committee  for  each 
country.  This  formation  is  certainly  logical,  because  these 
committees,  just  like  the  Elcctrotcchnical  Commission  it- 
self, represent  the  interests  of  only  one  industry.  Whether 
the  national  committees  on  illumination  will  be  constituted 
as  easily  and  will  be  able  to  act  with  such  usefulness  will 
depend  to  a  great  extent  on  those  who  are  appointed,  and 
also  on  the  kind  of  problems  they  will  attempt  to  solve, 
those  of  purely  commercial  interest  being  excluded.  They 
certainly  can  be  useful.  It  is  easy  to  understand  that  the 
wishes  and  opinions  they  express,  being  based  on  an  agree- 
ment of  different  industries,  will  secure  impartiality  much 
better  than  the  opinions  of  a  single  industry  would  do.  At 
all  events,  the  interest  with  which  certain  countries  formed 
or  decided  to  form  national  committees  shows  that  the  idea 
was  welcomed,  especially  in  the  United  States,  England, 
Germany  and  Austria. 

At  the  close  of  the  president's  address  consideration  was 
given  to  the  proposed  statutes  prepared  in  advance  by  the 
sub-committee  ciiarged  with  the  important  work  of  formu- 
lating the  reorganization  of  the  International  Photonictrical 
Commission  into  a  body  undertaking  the  larger  responsi- 
bilities of  dealing  with  the  general  problems  of  illumination. 
Progress  was  slow  owing  to  the  necessity  of  working  in 
three  languages,  and  the  difficulties  thus  imposed  loomed 
large  in  dealing  with  the  exact  phrasing  necessary  in  the 
governing  statutes.  The  lack  of  precise  equivalents  in 
various  languages  was  much  in  evidence. 

After  much  discussion  and  translation,  substantial  prog- 
ress was  made.  An  editing  committee,  consisting  of  Dr. 
Kruss,  Mr.  Mailloux  and  Mr.  Monod,  was  appointed  to 
reconcile  differences  of  language  in  the  final  draft,  and  the 
sections  of  the  statutes  dealing  with  the  name  and  purposes 
of  the  new  organization  gradually  took  form  to  be  brought 
into  final  shape,  like  the  rest  of  the  statutes,  by  discussion 
in  the  sub-committee  which  had  originally  formulated  them. 
It  was  then  provided  that  all  suggestions  and  emendations 
should  be  reduced  in  writing  and  presented  with  suitable 
briefs  to  this  sub-committee,  a  procedure  which  will  facili- 
tate further  action.  Everyone  who  spoke  seemed  animated 
by  a  sincere  desire  to  organize  the  enlarged  commission  on 
a  broad,  scientific  basis,  and  the  outlook  is  exceedingly  good 
for  results  of  great  and  permanent  value. 

The  important  third  section  of  the  statutes,  dealing  with 
the  constitution  of  the  national  delegations,  was  then 
reached,  and  Mr.  Mailloux  presented  for  consideration 
some  important  modifications  of  the  original  scheme,  in- 
tended to  give  a  larger  measure  of  flexibility  in  the  selec- 
tion of  the  national  delegates.  These  proposals  were  de- 
ferred, to  be  reduced  to  written  form  for  distribution  among 
the  members. 

The  sub-committee  consists  of  Messrs.  Brodhun,  Kus- 
minsky,  Laporte,  Paterson,  Kennelly  and  Vautier,  with 
various  collaborators  called  in  for  advice  and  assistance. 

During  the  second  day's  proceedings  most  of  the  statutes 
were  disposed  of  with  merely  the  usual  amount  of  verbal 
quibbling  and  slight  emendations,  but  two  matters  took  on 
from  the  start  a  somewhat  grave  aspect.  The  first  of  these 
was  that  of  representation.  In  the  ordinary  case  a  national 
committee  could  be  readily  formed  by  the  concurrent  action 
of  the  chief  technical  societies,  and  this  in  fact  was  done 
in  the  majority  of  cases.  But  a  question  arose  as  to  the 
representation  of  countries  in  which  there  might  chance  to 
be  internal  dissension  so  that  either  no  national  committee 
could  be  formed,  or  if  one  were  constituted,  it  might  be  far 
from  representative  even  with  the  best  of  intentions.  The 
original  form  of  the  statutes  contained  some  elaborate 
provisions  to  meet  such  cases,  which,  however,  would  also 
tend  to  perpetuate  existing  disagreements  and  hinder  the 
later  expansion  of  representation.  Strife  waxed  hot  on  the 
matter,  which  was  finally  left  over  night  to  the  editing  com- 
mittee  and   the  private  consideration   of  the  delegates   in 


'J'he  second  troublesome  matter  was  that  of  the  formation 
of  working  sections  of  the  international  body.  A  certain 
part  of  the  delegates  showed  a  determination  to  split  the 
commission  into  autonomous  sections  with  restricted  mem- 
bership and  merely  subject  to  the  main  body  in  the  case  of 
passing  resolutions  of  strictly  international  significance. 
This  was  opposed  by  others,  who  held  that  while  for  efficient 
work  there  must  be  committees  in  continuous  action  on 
special  topics,  no  division  of  the  membership  must  be  per- 
mitted. Two  propositions,  brought  forward  by  the  British 
and  American  delegates  respectively,  were  finally  turned 
over  to  the  editing  committee  for  recasting  into  one  in 
which  sub-committees  were  authorized,  but  with  the  pro- 
visions that  they  must  be  under  the  full  control  of  the  gen- 
eral body  and  that  any  sectional  meetings  held  as  a  matter 
of  convenience  must  be  absolutely  open. 

By  Saturday  morning  the  very  serious  complication  over 
methods  of  representation  was  settled  by  a  proposal  of  the 
French  delegates,  who  were  really  the  ones  most  involved 
in  the  affair.  This  done,  the  other  matter,  regarding  the 
powers  and  functions  of  subordinate  groups,  came  up. 
Having  been  put  into  a  form  which  met  all  valid  objections, 
this  was  promptly  ratified.  Much  of  the  remaining  time 
was  taken  up  by  a  discussion  of  quorum,  voting  by  proxy 
and  such  matters,  which  finally  were  put  into  acceptable 
shape.  The  statutes  came  up  for  ratification  and  accept- 
ance as  a  whole,  and  at  6  p.  m.  on  Aug.  30  the  final  vote 
was  passed  unanimously  and  the  International  Commission 
on  Illumination  became  a  duly  constituted  body. 

Its  first  act  was  the  election  of  officers,  and  amid  great 
applause  M.  Vautier,  France,  was  unanimously  elected 
president  on  the  nomination  of  Dr.  Duddell,  first  by  accla- 
mation and  then  by  a  formal  vote  of  nations.  The  three 
vice-presidents  were  then  balloted  for,  this  resulting  in  the 
election  of  Prof.  Bunte,  Germany,  Dr.  Hyde,  America,  and 
Dr.  Kusminsky,  Austria.  For  honorary  secretary,  Mr. 
Paterson,  England,  was  chosen,  and  for  treasurer,  Mr. 
Weiss,   Switzerland. 

A  temporary  sketch  of  a  budget  was  made  so  as  to  permit 
Mr.  Paterson  to  organize  his  office,  and  on  the  invitation  ex- 
tended by  M.  Masse,  of  the  French  delegation,  Paris  was 
agreed  upon  as  the  next  meeting  place.  The  session  ended 
with  a  most  happy  address  of  felicitation  on  behalf  of  the 
delegates  by  Mr.  Mailloux  and  a  cordial  response  by  Presi- 
dent \'autier. 

The  organization  as  finally  worked  out  is  not  a  compli- 
cated one.     It  has  a  president,  three  vice-presidents,  a  sec- 
retary and  a  treasurer  as  the  officers,  who,  with  two  repre- 
sentatives from  each  contributing  country,  form  the  execu-j 
tive   committee.     This   committee   has   practically   plenary! 
authority  in  the  general  affairs  of  the  commission.     Th<| 
representatives  of  each  country  are  selected  by  its  nationa 
committee  if  there  is  one,  which  has  the  power,  if  it  desires 
to  allow  important  societies  to  send  delegates  directly  rep 
resenting  them.     In  default  of  a  national  committee,  so 
cieties  interested  rr\ay  act  directly,  but  in  no  case  may  mor 
than  ten  delegates  be  sent  by  one  country.     The  delibera 
tions  may  be  either  in   English,  in   French  or  in  Germar 
each   language  when  used  being  promptly  translated  int 
the    others.      Likewise    papers    may    be    in    any    of   thes 
three  languages.    In  the  reporting  of  meetings  and  the  pn 
ceedings  in  general,  French  is  taken  as  the  basic  languas; 
so  as  to  have  a  single  verbal  standard  from  which  transit 
tions   into  the   other  tongues   may   conveniently   be  mad 
The  wisdom  of  this  single  standard  was  amply  shown  in  tl 
discussion  of  the  details   of  the   statutes,   in  which  the 
were  all  sorts  of  trouble  due  to  the  slight  variation  in  mea 
ing  of  nearly  equivalent  words. 

The  president  has  been  authorized  to  reappoint  the  exi: 
ing  committees  of  the  now  superseded  Photometric  Coi 
mission  with  such  adjlitions  as  he  may  deem  wise,  pcnd 
the  starling  of  the  new  organization,  so  that  work  in  pri 
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Knight  Templar  Decorations  at  Denver 

One  of  the  most  elaborate  and  artistic  installations  of 
lecorative  lighting  ever  undertaken  in  an  American  city 
vas  that  which  marked  the  thirty-second  triennial  conclave 
)f  the  Knights  Templar  in  Denver  during  the  month  of 
\ugust.  Preliminary  work  on  these  illuminating  elTects 
vas  begun  over  a  vear  ago  under  the  direction  of  Mr.  \\  .   I. 


Honor.  Twenty-four  different  conbinations  of  color  were 
secured  by  the  use  of  various  kinds  of  glass  in  combination 
with  reflectors.  There  were  six  large  tungsten  units  in 
each  column,  four  being  100- watt  lamps,  one  a  500-watt 
lamp  and  one  a  25o-\vatt  lamp.  The  colunms  were  con- 
nected together  at  their  bases  by  lighting  conduit  and  by 
the  pipes  for  the  steam  and  water.     These  conduits  were 


I — FIKTEE.X  TH 


.IKEEI MKIXGERS  OF  ST.VK^  A.NU   FAS^IU.N 

CROSSES 


-FOURTEENTH    STREET    STREAMERS    OF    RED,    WHITE    AND 
BLUE    LAMPS 


Barker,  general  superintendent  of  the  Denver  Gas  &  Elec- 
:ric  Light  Company,  who  was  chairman  of  the  illuminating 
:onimittee  of  the  Knights  Templar.  He  was  assisted  by 
Mr.  George  E.  Williamson,  illuminating  engineer. 

The  central  feature  of  the  lighting  was  the  Court  of 
Honor  on  Champa  Street,  extending  from  Fourteenth  to 
Eighteenth  Street.  Twelve  colunms  showing  electrical 
fountain  effects  were  erected  in  each  block,  and  lamps  total- 
ing 1000  cp  were  used  in  each  column.     The  bases  of  the 


laid  along  the  sidewalk  close  to  the  curb  and  were  pro- 
tected with  boards.  Rope  covered  with  silver  tinsel  was 
stretched  from  column  to  column,  giving  a  complete  con- 
nected effect  to  the  whole  scheme  of  illumination  used  on 
this  street. 

Fou.ieenth  Street  had  thirty-three  stringers  developing 
an  attractive  red,  white  and  blue  color  scheme.  Seven 
thousand  lamps  were  used  in  the  illumination  of  this  street. 
The  Fifteenth   Street   illumination  extended  twelve  blocks. 


FIG.   2 SOUTH    END   COURT   OF    HONOR,    SHOWING    ELECTRIC 

i  BUILDING 

I, 

'columns  were  composed  of  art  glass,  and  on  these  were 
slaced  octagonal  glass  prisms  surmounted  by  knights'  hel- 
nets  and  plumes.  Sprays  of  water  were  continually  playing 
nside  the  glass  cylinders,  and  several  handsome  color  effects 
•vere  w-orked  out.  Steam  v^'as  also  made  to  issue  from 
ighted  Holophane  reflectors  on  the  tops  of  the  columns, 
Jiving  the  effect  of  incense  rising  from  the  entire  Court  of 
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PI,;.   4 CHA.MPA   STREET    ILLUMINATION    AND   GIANT    MOUNTED 

STATUE 

Each  of  the  stringers  was  composed  of  lighted  stars  with 
an  illuminated  Passion  cross  in  the  center.  The  lamps  were 
set  in  a  white  background  and  the  effect  was  heightened 
by  the  red  globes  and  tinsel  on  each  of  the  ninety-six  arc 
lamps  of  the  twelve  blocks.  A  total  of  3456  lamps  was 
used  on  this  street.  Red  Maltese  crosses  formed  the  center 
pieces  of  the  stringers  in  the  Sixteenth  Street  illumination, 
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which  cxu-ndcd  over  eleven  blocks.  In  each  of  the  forty- 
seven  castles  surmounting  the  trolley  poles  there  were  four 
iG-cp  lamps,  which  brought  out  the  features  of  this  beau- 
tiful decoration. 

Seventeenth  .Street  had  a  striking  novelty  in  its  trans- 
parent shields  representing  the  various  coninianderics.  On 
one  side  of  each  shield  was  the  comniandery  seal  and  on 
the  other  a  photograph  of  the  grand  commander  of  the 
state  designated.  On  Curtis  Street  the  lighting  was  in  the 
shape  of  rope  clifects  extending  between  the  trolley  poles 
on  both  sides  of  the  street.  At  intervals  there  were  hung 
thirty-two  Passion  crosses  and  sixteen  Maltese  crosses,  each 
illuminated  by  two  lamps. 

']'he  sign  of  the  seal  of  the  Colorado  Grand  Connnandery 
at  Colfax  Street  and  Broadway  was  a  most  striking  piece 
of  illumination  and  was  much  praised  by  the  35.000  visitors. 
Its  dimensions  were  36  ft.  by  54  ft.  The  "C"  in  the  sign 
was  36  ft.  in  diameter  and  the  surface  of  the  display  was 
studded  with  2260  lamps  with  amber,  blue,  frosted  and  red 
globes.  The  animated  Maltese  cross  at  Eighteenth  and 
California  Streets  measured  48  ft.  by  38  ft.  There  1570 
lamps  were  used — frosted,  clear,  opal,  yellow,  red,  amber, 
green  and  purple.  Each  of  the  100  stars  on  the  top  and 
bottom  borders  was  jeweled  with  a  single  4-cp  lamp. 

The  north  end  of  the  Court  of  Honor  on  Champa  Street 
was  made  highly  spectacular  by  a  giant  horse  mounted  by 
an  armored  knight.  The  huge  piece  measured  48  ft.  by 
54  ft.  over  all  and  was  lighted  by  two  ioo,ooo-ep  General 
Electric  search-lanterns  on  the  roof  of  the  Foster  Building. 
A  covering  of  glass  flakes  on  the  horse  gave  the  illumina- 
tion a  beautiful  sparkling  effect,  and  no  feature  of  the  rich 
trappings  of  gold  and  silver  was  missed  in  the  powerful 
illumination  of  the  big  search-lamps. 

The  sunrise  structure  in  front  of  the  entrance  of  the 
Auditorium  contained  2500  4-cp  lamps  and  150  250-watt 
tungsten  units  in  frosted-bow!  and  D'Olier  steel-helmet 
reflectors.    Ten  thousand  yards  of  colored  tinsel  were  used. 

The  lighting  of  the  big  temporary  grand  stand  was  also 
a  considerable  task,  as  this  large  arena  where  the  Templars 
passed  in  review  had  a  seating  capacity  of  26,400.  Circled 
around  the  arena  were  twenty-four  magnetite-arc  lamps, 
and  stretched  from  the  center  were  thirty  multiple-type 
Westinghouse  3000-cp  flame-arc  lamps.  On  the  back  of 
the  stand  were  thirty-seven  6o-cp  series  tungsten  lamps. 

The  entire  lighting  for  the  conclave  required  70.000  extra 
sockets,  and  approximately  6000  kw  was  the  connected  load 
for  the  extra  illumination.  The  committee  appropriated 
$40,000  for  the  illumination,  and  all  the  pieces  were  planned 
and  manufactured  in  one  of  the  large  warehouses  of  the 
Denver  Gas  6t  Ivlcctric  T.ight  Company. 


Meeting  of  the  Kansas  Public  Utilities  Association 

The  Kansas  Gas.  Water.  Electric  Light  and  Street  Rail- 
way Association  will  hold  its  sixteenth  annual  convention 
at  Hutchinson  on  Oct.  g,  10  and  11,  at  the  Commercial  Club 
rooms.  The  morning  of  Oct.  9  will  be  taken  up  with  the 
registration  of  members.  Following  the  address  of  the 
president.  Mr.  L.  O.  Ripley.  Wichita,  the  following  papers 
will  be  presented:  "The  Cost  of  Distribution  Versus  Cost 
of  Production,"  by  Mr.  J.  R.  Murphy,  manager  of  the  Hois- 
ington  Electric  &  Ice  Company;  "The  Relation  of  the  Load- 
Factor  to  the  Net  Revenue  of  the  Average  Kansas  Central 
Station."  by  Mr.  F.  F.  Rossman,  of  the  Westinghouse  Elec 
trie  &  Manufacturing  Company,  Kansas  City,  Mo. :  'Tump- 
ing Water  for  Municipalities,"  by  Mr.  M.  Duns^vorth, 
manager  Emporia  Railway  &  Light  Company;  "Treatment 
of  Poles."  by  Mr.  F.  B.  Uhrig.  district  manager  Western 
Electric  Company,  Kansas  City,  Mo.  In  the  evening  Mr. 
P.  Lloyd  Lewis,  of  the  Wagner  Electric  Manufacturing 
Company.  Kansas  City.  Mo.,  will  explain  the  work  of  the 
Jovian  Order. 


.\t  the  morning  session  on  Oct.   10  the  following  jjapers 
will  be  presented:     "Manufacture  and  Installation  of  (on 
Crete  Poles,"  by  Mr.  C.  L.   Brown,  secretary  of  the  River 
side   Light   &   Power   Company,   Abilene;   "Some    l''eatures 
ill    the    Organization    and    Development   of    an    Interurban 
Railroad,"  by  Mr.  Charles   1).   Bell,  superintendent  of  tin- 
Arkansas  Valley  Interurban  Railway,  Wichita;  "Some  '  ■ 
eral   Features   Which   All    Public   Utilities   Have   in   (■ 
mon,"   by   Mr.   A.    M.    Patten,   assistant   general   manager 
Western  Railways  &  1-ight  Company,  Topeka;  "Small  Cen- 
tral-Heating Plants,"  by   Mr.   H.  C.  Kimbrough,  manager 
American   District    Steam   Company,   Chicago;   "Intangible 
Values  and  Their  Relation  to  the  Valuation  of  P'ublic  Utili- 
ties,"  by    Prof.   George    Shaad,    Kansas   University,    Law- 
rence; "Special  Street  Illumination  with  Ornamental  Con- 
crete Posts,"  by  Mr.  F.  A.  Pielsticker,  manager  of  the  El- 
dorado Electric  &  Refrigeration  Company,  Eldorado,  and 
a  paper  by  Mr.  L.   M.  Gazen,  chief  electrician  Atchison, 
Topeka  &  Santa  Fe  Railway  Company,  Topeka,  the  subject 
of  which  will  be  announced  later.' 

At  the  afternoon  session  papers  will  be  presented  as 
follows:  "The  Relation  of  Public  Utilities  to  the  Public," 
by  the  Hon.  Henderson  S.  Martin,  chairman  of  the  Public 
Utilities  Commission  of  the  State  of  Kansas;  'The  I'inanc- 
ing  of  Public  Utilities,"  by  Mr.  H.  P.  Wright,  president  of 
the  H.  P.  Wright  Investment  Company,  Kansas  City,  Mo., 
and  "Some  of  the  Important  Factors  in  the  Development 
and  Transmission  of  Natural  Gas,"  by  Mr.  C.  L.  Bullock, 
superintendent  of  the  Wichita  Xatural  Gas  Company. 

On  the  last  day  <if  the  convention  papers  on  the  following 
subjects  will  be  discussed:  "The  Design  and  Construction 
of  High-Tension  Distributing  Systems,"  by  Mr.  G.  W. 
.Saathoff.  Empire  District  Company,  Joplin,  Mo. ;  "Irri- 
gating Kansas  Lands,"  by  Mr.  II.  B.  Walker,  state  irriga- 
tion engineer,  Manhattan ;  "Determining  Operating  Costs 
of  Power  Installations,"  by  Mr.  C.  .'\.  Fees,  Kansas  Gas  & 
Electric  Company,  Wichita,  and  a  talk  on  "The  Education 
of  the  Central-Station  Staff  ii.  Kansas,"  by  Mr.  P.  F. 
Walker,  dean  of  the  school  of  engineering,  Kansas  Uni- 
versity. Lawrence. 

The  secretary  and  treasurer  of  the  association  is  Mr. 
Ivor  Thomas.  237  South  Main  Street.  Wichita.  Kan. 


Destruction   of   Utility  Plant  in   Conflagration   at 
Hot  Springs,  Ark. 

The  public  utilities  of  Hot  Springs,  Ark.,  suffered  ; 
severe  loss  Friday,  Sept.  5,  when  nearly  one-third  of  th< 
city — fifty-five  blocks — was  destroyed  by  fire.  The  Citizens 
Electric  Company's  power  plant  burned  soon  after  th^ 
fire  started,  throwing  the  city  into  darkness  and  shuttini 
down  the  traction  service  on  account  of  lack  of  power. 

Describing  the  extent  of  the  damage  done,  Mr.  S.  E 
Dillon,  general  manager  of  the  company,  reports  by  tele 
graph:  "All  generating  units  were  destroyed,  but  boilei 
and  accessories  can  be  made  serviceable.  We  have  engi 
neers  here  on  the  ground  and  hope  to  restore  temporal 
service  within  two  weeks.  All  poles  and  wires  were  d 
stroyed  throughout  the  burned  district,  and  the  overhes 
trolley  system  was  more  or  less  damaged  for  a  distance  < 
a  mile.  The  fire  originated  in  a  gale  blowing  about 
miles  an  hour,  and  no  human  efforts  could  control  it." 

Every  effort  is  now  being  made  to  rush  electrical  equi 
ment  to  Hot  Springs  for  the  early  resumption  of  servi( 
The  Federal  Light  &  Traction  Company,  60  Broadw; 
New  York,  owns  the  Citizens"  Electric  Company,  the  Cc 
sumers'  Gas  Company,  the  Hot  Springs  Street  Railw 
Company  and  the  Hot  Springs  Water  Company,  havi 
acquired  these  properties  in  March,  1913. 

The  fire  started  in  a  negro's  shack  on  Church  Str(. 
four  blocks  east  of  -the  government  hospital.  The  utii ' 
power  plant  was  in  flames  within  two  hours  after  the  '• 
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irted,  but  General  Manager  Dillon  and  his  assistants 
inaged  to  save  the  records  of  the  company,  which  were  in 
:  general  offices  adjoining  the  station.  Great  bravery 
IS  displayed  by  the  plant  engineers,  who  remained  in 
s  Station  to  operate  the  electric  service  for  the  pumps 
livering  the  water  supply  from  the  distant  reservoir, 
lese  men  left  only  when  the  fire  was  upon  them,  but 
rtunately  escaped  without  much  injury. 
The  auxiliary  steam  pumps  at  the  water-works,  2  miles 
itant,  had  meanwhile  been  put  in  service,  and  there  was 

delay  in  supplying  water  for  the  fire  lines.  Though  no 
in  had  fallen  for  several  weeks,  the  reserve  capacity  of 
e  company's  reservoirs  was  sufficient  to  maintain  excel- 
it  pressure  during  the  fire.  This  was  the  only  thing 
at  saved  the  rest  of  the  city  from  destruction.  Dyna- 
ting  was  also  resorted  to  to  prevent  the  spread  of  the 
mes.  This  saved  the  government  bath-houses,  the  East- 
in,  Arlington,  Majestic  and  other  large  hotels,  as  well  as 
e  business  section  along  upper  Central  Avenue.     A  part 

the  latter  section  of  the  city  was,  however,  burned  early 

March  of  this  year,  and  the  section  destroyed  last  week 
d  previously  been  devastated  by  the  fire  of  1906,  al- 
ough  the  electric  plant  was  not  injured  at  that  time. 
A  hurried  survey  of  the  power-house  ruins  showed  that 
e  1250-kw  turbine  set  could  be  rewound,  but  the  smaller 
lits,  of  450  kw  and  500  kw-  respectively,  appear  to  be 
tal  losses.  The  motor-generator  set  and  rotary  converter 
ill  have  to  be  replaced  by  new  equipment.  One  condenser 
,n  soon  be  put  into  operating  condition,  but  the  other 
ill  be  a  loss.  Most  of  the  piping  was  destroyed.  Two 
'  the  Stirling  boilers  can  be  repaired  and  utilized  again. 
Traction  service  was  resumed  in  the  city  by  means  of 
■o  gasoline  motor  buses.  Besides  this,  Mr.  \V.  A.  Haller, 
lief  engineer  of  the  Federal  company,  and  Mr.  Dillon 
tched  mules  to  the  lighter  street  cars,  so  that  the  best 
)ssible  service  under  the  circumstances  is  now  being  given, 
r.  Dillon  also  rigged  up  a  temporary  power  line  from 
le  of  the  larger  hotel  plants  to  the  newspaper  offices,  and 
le  papers  went  to  press  twelve  hours  after  the  fire,  miss- 
g  but  one  edition. 

Before  the  fire  was  out  at  Hot  Springs  the  New  York 
fice  of  the  Federal  Light  &  Traction  Company  had  be- 
ime  a  scene  of  intense  activity.  The  executive,  engineer- 
g  and  purchasing  departments  began  immediate  prepa- 
itions  to  rush  new  equipment  to  the  stricken  city  at  the 
irliest  possible  moment.  The  manufacturing  companies 
ere  called  upon  to  aid.    Telegrams  were  sent  to  all  parts 

the  country  tracing  turbines  and  other  equipment,  either 
;w  or  second-hand,  that  could  be  bought  and  rushed  to 
ot  Springs.    The  manufacturing  companies  were  not  able 

supply  all  needs  from  their  factory  stocks  but  generously 
ded  in  this  outside  search.  From  Maine  to  California 
id  Florida  to  Washington  the  telegraphic  search  is  being 
ade  at  the  time  this  edition  goes  to  press. 

When  it  is  considered  that  the  whole  city  of  Hot  Springs 

without  electricity,  some  of  it  even  without  telephone 
:rvice,  and  that  the  early  resumption  of  its  commercial 
fe,  the  protection  of  the  city  and  the  dismissal  of  tht 
)ldiers  now  patrolling  the  streets  are  all  dependent  upon 
le  Citizens'  Electric  Company's  obtaining  electrical  .equip- 
lent,  and  getting  it  quick,  the  reader  will  readily  perceive 
le  necessity  of  getting  the  apparatus  on  the  ground  and 
■ected  at  the  earliest  possible  moment. 

It  is  now  the  belief  that  a  new  central  station  will  be 
jilt  on  another  site  about  a  mile  from  the  former  plant, 
he  old  station  occupied  valuable  space  in  the  business 
■ction  of  the  city  which  will  now  be  more  desirable  for 
Jsiness  purposes. 

Rush  orders  have  been  placed  for  3  miles  of  messenger 

ire,  2.5  miles  of  trolley  wire  and  3.5  miles  of  No.  0000 
:eder  wire.  The  express  companies  are  co-operating  with 
ce  city  of  Hot  Springs,  the  federal  and  state  governments 
iH   the  utility  company   in   facilitating   shipments. 


Mr.  C.  C.  Chappelle,  vice-president  and  general  manager 
of  the  Federal  Light  &  Traction  Company,  has  personal 
charge  of  the  rebuilding  of  the  power  plant,  and  Mr.  W. 
A.  Haller,  chief  engineer  and  general  superintendent,  is 
now  at  the  scene  of  the  disaster.  Mr.  George  J.  Gauthier, 
general  construction  superintendent,  is  assistant  in  active 
charge  of  the  two  score  of  linemen  and  others  now  en- 
gaged in  the  work  of  rebuilding.  Mr.  Lee  Skipwith,  of 
the  company's  New  York  office,  has  charge  of  the  purchase 
of  the  new  equipment. 


Multiple  Ornamental  Flame-Arc  Installation  at 
Boston 

The  accompanying  photograph  shows  the  first  applica- 
tion in  the  United  States  of  the  multiple  ornamental  in- 
closed flame-arc  lamp,  the  installation  being  on  the  e.xterior 
of  the  Huntington  .-\venue  Theater,  in  the  Back  Bay  dis- 
trict of  Boston,  Mass.     Eight  lamps  are  in  service,  having 


HUNTINGTON    AVENUE    THEATER.    BOSTON,     MASS.,     AT     NIGHT, 
ILLUMINATED    WITH     INCLOSED    FLAME-.\RC    LAMPS 

been  furnished  by  the  General  Electric  Cohipany's  Lynn 
factory.  Each  is  a  6.6-amp  lamp  equipped  with  yellow- 
flame  carbons  and  operated  in  multiple  with  its  fellows  on 
a  113-volt,  direct-current  circuit.  The  lamps  are  spaced 
about  12  ft.  apart  horizontally  and  15  ft.  apart  vertically 
and  are  installed  on  Lundin  brackets  of  the  ornamental 
type,  the  arc  being  carried  about  3  ft.  out  from  the  wall 
and  inclosed  in  a  i6-in.  globe.  The  lower  row  is  about  35 
ft.  above  the  sidewalk.  In  an  early  issue  the  details  of  the 
lamp  will  be  described. 


Convention  of  Northwest  Electric  Association 

On  Sept.  3,  4  and  5  the  Northwest  Electric  Light  & 
Power  Association  held  its  sixth  annual  convention  on  the 
roof  garden  of  the  Washington  Hotel,  Seattle,  Wash.  The 
sessions  were  afterward  declared  to  have  been  the  most 
interesting   and    instructive   ever   held   by   the   Northwest 
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association,  and  the  large  attciulaiice  present  included  dele- 
gates from  Washington,  Oregon,  Idaho,  Montana  and  Brit- 
ish Columbia.  A  wide  range  of  electrical  topics  was 
touched  by  the  program,  which  was  made  up  of  three  ad- 
dresses and  twelve  papers. 

In  opening  the  convention.  President  W.  J.  (Jranibs. 
Seattle,  referred  to  the  subjects  of  labor,  adequate  com- 
pensation for  employees,  regulation  by  public  service  com- 
missions, public  education,  and  the  methods  and  work  of 
public  service  companies  necessary  to  avoid  unjust  attacks. 
"It  is  only  through  education  that  we  can  stop  the  unjust 
criticism  and  confiscation  of  our  utilities  and  acquaint  the 
public  with  the  fact  that  we  are  not  indifferent  to  publi; 
opinion,  and  that  we  are  simply  co-operative  institutions  of 
officials,  workers,  investors  and  the  public.  The  public  must 
be  taugin  to  know  that  we  are  not  ravenous  creatures,  tak- 
ing its  wealth  from  it  unjustly,  but  that  we  stand  for  a 
square  deal  and  an  upright  public  policy,"  said  Mr.  Grambs. 

"We  must  no  longer  be  silent,  but  must  be  heard  loud  and 
often  in  reply  to  politicians  and  demagogues  on  the  other 
side  of  the  question.  We  have  another  duty  to  perform,  if 
we  wish  to  overcome  adverse  public  criticism,  and  that  is 
to  do  our  work  so  well  that  the  kicker  will  run  out  of  am- 
munition. All  complaints  should  be  immediately  remedied, 
if  possible,  immediately  acknowledged,  carefully  investi- 
gated, and  never  pigeonholed,  because  there  is  usually  a 
basis  of  truth  in  every  complaint." 

Mr.  E.  G.  Robinson,  manager  of  the  Jim  Creek  Water. 
Light  and  Power  Company,  of  Arlington,  Wash.,  opened 
the  afternoon  session  with  a  paper  on  "The  Management 
and  Operation  of  an  Electric-Light  Plant  in  a  Small  Town." 
Mr.  Robinson's  remarks  included  the  recital  of  many  sober 
and  funny  incidents  which  had  come  within  the  range  of 
his  work  as  manager  of  small-town  properties,  and  aroused 
the  greatest  interest. 

"Some  Operating  Problems"  was  the  title  of  tlie  next 
paper,  by  Mr.  J.  B.  Fisken,  superintendent  Washington 
Water  Power  Company,  Spokane,  Wash.,  who  outlined  th^ 
relation  of  the  operating  department  to  other  divisions  of  a 
given  company  and  described  in  detail  practical  schemes  of 
organization  for  such  operating  departments. 

In  his  paper.  "The  Tireless  Farmer — Results  from  Rural- 
izing Electricity,"  Mr.  J-  E.  Davidson,  general  manager 
Pacific  Power  &  Light  Company,  Portland,  Ore.,  told  in  a 
comprehensive  way  of  the  uses  of  electricity  in  rural  dis- 
tricts and  advised  methods  to  be  employed  by  companies 
desiring  to  extend  their  lines  for  this  class  of  business. 

"The  Regulation  of  Public  Service  Utilities."  the  paper 
by  Mr.  George  A.  Lee,  outlined  the  benefits  and  dangers 
of  regulating  utilities,  pointing  to  the  advantages  of  state 
over  municipal  regulation  and  urging  the  enactment  of 
further  legislation  to  extend  the  scope  of  the  state  com- 
mission's power. 

Mr.  Norwood  W.  Brockett,  Seattle,  Wash.,  secretary  of 
the  Northwest  association,  followed  with  an  administrative 
paper,  entitled  "Recent  and  Proposed  Legislation  Affecting 
Public  Utilities."  Acts  of  legislatures  of  the  Pacific  North- 
west States  concerning  public  utilities  were  discussed  at 
length  and  the  workings  and  interpretations  of  industrial 
insurance  and  commission  acts  were  treated. 

A  paper  entitled  "Mechanical  Devices  in  the  Accounting 
Department."  by  Mr.  Y.  M.  White,  treasurer  Washington 
Water  Power  Company,  Spokane,  Wash.,  described  numer- 
ous appliances  for  office  use,  with  their  money-saving  pos- 
sibilities. 

Mr.  Henry  L.  Gray,  former  chief  engineer  of  the  Pub- 
lic Service  Commission  of  Washington,  next  spoke  on  "The 
Valuation  of  Electric  Utilities,"  discussing  informally  the 
methods  employed  and  the  benefits  to  be  derived  from  ap- 
praisals, particularly  in  the  case  of  valuations  of  smaller 
companies. 

Thursday's    session    was    closed    with    a    paper    entitled 


Mr.    A.   C.    Mc.Micken,   sales   manager   Portland   Rail 
Light  &  Power  Company,  Portland,  Ore. 

Friday's  session  was  opened  with  the  reading  of  a  tech- 
nical paper  on  "The  Use  of  Protective  Relays  on  Trans- 
mission Systems,"  by  Mr.  S.  C.  Lindsay,  electrical  engineer 
I'uget  Sound  Traction,  Light  &  Power  Company,  Seattle, 
Wash.  Mr.  V.  H.  Greisser,  electrical  engineer  Washington 
Water  Power  Company,  Spokane,  Wash.,  followed  with  his 
paper  entitled  "Some  Features  of  the  Washington  Con- 
struction Rules."  Mr.  W.  H.  Lines,  industrial  power  engi- 
neer Portland  f<ailway.  Light  &  Power  Company.  Portland, 
Ore.,  then  read  a  commercial  analysis  entitled  "The  In- 
dustrial .Application  of  Electrical  Heating." 

"Electricity  in  the  Lumber  Industry,"  the  paper  presented 
by  Mr.  A.  E.  Ransom,  manager  of  the  Seattle  office  of  the 
Coldwell  Machinery  Company,  listed  motor  applications 
and  specifications  for  mills  and  logging  uses. 

The  last  paper  of  the  program  was  read  by  Mr.  O.  B. 
Coldwell,  general  superintendent  Portland  Railway,  Light 
&  Power  Company,  Portland,  Ore.,  on  "Synchronizing  an 
Electric  Light  and  Power  Company's  Records  and  Accounts 
with  the  Characteristics  of  Its  Business."  Mr.  Coldwell's 
points  provoked  much   interesting  discussion. 

The  entertainment  committee,  of  which  Mr.  .A.  A.  Miller 
was  chairman,  arranged  an  excellent  amusement  program 
for  the  convention  visitors,  including  several  automobile 
rides,  a  banquet,  a  theater  party,  a  picnic  and  dance,  and  a 
boat  trip  to  the  Puget  Sound  Navy  Yard. 

The  annual  election  held  Sept.  5  resulted  in  the  choice 
of  Mr.  H.  L.  Bleecker,  vice-president  of  the  Washington 
Water  Power  Company,  Spokane,  Wash.,  as  president  of 
the  association.  The  other  officers  elected  were:  Mr.  E. 
G.  Robinson,  Jim  Creek  Water,  Light  &  Power  Company, 
Arlington  Wash.,  vice-president  for  Washington;  Mr. 
Franklin  T.  Griffith,  president  Portland  Railway,  Light  & 
Power  Company,  vice-president  for  Oregon,  and  Mr.  John 
McKissick,  of  the  Northwest  Light  &  Power  Company. 
Wallace,  Idaho,  vice-president  for  Idaho.  Mr.  Norwood 
W.  Brockett,  Puget  Sound  Traction.  Railway.  Light  & 
Power  Company,  was  re-elected  secretary-treasurer,  and 
Messrs.  M.  C.  Osborne,  Washington  Water  Power  Com- 
pany, Spokane,  and  P.  A.  Bertrand.  Gray's  Harbor  Lighi 
&  Power  Company,  Aberdeen,  Wash.,  were  named  as  addi 
tional  members  of  the  executive  committee. 


Indianapolis  Merger  Situation 

Following  the  order  of  the  Public  Service  Commission  0 
Indiana  permitting  the  merger  of  the  Merchants'  Heat  i 
Light  Company  and  the  People's  Light  &  Heat  Company  0 
Indianapolis,  the  Indiana  Trust  Company,  as  trustee,  ha 
brought  suit  petitioning  the  court  to  vacate  the  order  an 
asking  that  the  People's  company  be  rehabilitated  as 
going  corporation.  The  plaintiff  owns  ten  shares  of  stock  i 
the  People's  Light  &  Heat  Company,  on  which  the  comnii: 
sion  fixed  a  value  of  $1,000.  It  is  dissatisfied  with  this  vali 
ation  and  complains  that  the  action  of  the  commission  is  : 
effect  an  effort  to  appropriate  its  property  without  due  pri 
cess  of  law.  The  members  of  the  commission  and  the  t\' 
companies  affected  are  named  as  defendants. 

In  the  order  of  the  conunission.  as  handed  down  on  Au 
27,  there  were  some  interesting  figures.  The  People's  cot 
pany  has  issued  $300,000  in  stock  and  an  equal  amount 
bonds.  The  gross  earnings  from  Oct.  i.  1912,  to  May  i,  19! 
were  $94,870  and  the  net  earnings  $32,221.  The  Merchan 
company  has  issued  $1,230,000  in  stock  and  $2,500,000 
bonds.  It  has  been  furnishing  electrical  energy  under  cc 
tract  to  the  People's  company  for  some  time.  The  price  to 
paid  by  the  Merchants'  company  for  the  People's  compan> 
$525,000  in  cash,  and  for  the  purpose  of  raising  the  mor 
the  former  was  aut'lbrized  to  issue  $325,000  of  5  per  C' 
hnnfk   and   to   increase   its   canital    stock    bv   $2;ii.ri"'.      l 
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ids  must  net  the  company  at  least  89  per  cent  of  par  value 
1  the  stock  must  not  be  sold  for  less  than  par.  A  fee  of 
i2.50  (15  cents  on  each  $100)  must  be  paid  into  the  state 
asurv  before  the  new  bonds  and  stock  certificates  are 
ned.  It  is  further  provided  that  in  future  rate-making 
duplicated  value  of  property  shall  not  be  considered  or 
;  capitalization  as  increased  by  the  merger  order. 


Personnel  of  Public  Service  Commissions 

Mr.  George  L.  Myers,  assistant  secretary  Pacific  Power 
Light  Company,  Portland.  Ore.,  wrote  an  article  re- 
itly  on  the  "Personnel  of  Public  Service  Commissions," 
■ich  was  published  in  the  Managers'  Bulletin  issued 
inthly  by  the  company. 

Mr.  Mvers  said  in  the  article  that  regulation  is  no  longer 
subject  of  contention  between  party  leaders  or  political 
rties.  if  it  really  ever  was,  and  that  it  is  not  in  any  sense 
sartisan  question.  In  its  relation  to  public  service  cor- 
rations  it  is  a  question  concerning  which  practically  all 
jple  take  common  ground. 

Much  studv  and  consideration  have  been  given  to  the 
)visions  of  public  utility  laws  in  order  to  insure  effective 
;ulation,  and  too  little  study  and  consideration  have  been 
'en  to  the  personnel  of  public  utility  commissions.  The 
id  of  regulation  that  is  to  be  had  is  entirely  dependent 
on  the  efficiency  of  the  commissioners  who  do  the  regu- 
ing.  If  there  is  not  an  efficient  and  competent  conimis- 
n,  there  cannot  be  efficient  and  proper  regulation.  It  is 
:essary  tliat  commissions  be  composed  of  men  who  can 

fair  and  just  to  the  corporations  as  well  as  to  the  public 
d  impartial  in  their  attitude  and  capable  of  judging  the 
:ts  involved  in  cases  with  which  they  have  to  deal, 
[f  political  considerations  make  possible  the  appointment 

regulation  of  a  commissioner,  such  considerations  are 
ry  likely-  to  govern  his  conduct  as  a  commissioner.  It 
mid  be  impracticable  ani  undesirable  to  apply  civil 
■vice  rules  and  regulations  because  of  the  nature  of  the 
ties  performed  by  a  commissioner,  but  the  method  of 
ection  should  be  such  that  the  tenure  of  office  would 
pend  upon  merit  and  service  rendered. 


Preventing  Corrosion  of  Iron. — As  a  part  of  its  investi- 
gations relating  to  efficiency  in  mining,  the  United  States 
Bureau  of  Mines  has  undertaken  to  develop  a  method  ot 
preventing  the  corrosion,  by  acid  water  from  mines,  of  iron 
and  steel  used  in  mine  equipment.  Technical  Paper  15 — 
"An  Electrolytic  Method  of  Preventing  Corrosion  of  Iron 
and  Steel" — describes  experiments  in  connection  with  an 
electrolytic  method  of  preventing  corrosion.  The  results 
appear  to  justify  the  hope  that  the  method  may  be  applied 
successfully  for  the  protection  of  iron  and  steel  in  the  con- 
struction of  mining  equipment,  as  well  as  for  the  protection 
of  structures  exposed  to  the  acid  waters  of  streams. 
*     *     * 

PiCT0Ri.\L  History  of  Keokuk  Develop.ment. — A  hand- 
somely illustrated  historical  resume  of  the  construction 
work  leading  up  to  the  completion  of  the  Keokuk  water- 
power  plant  is  contained  in  Bulletin  No.  10,  just  issued  by 
the  Mississippi  River  Power  Company,  Keokuk,  la.  Many 
of  the  pictures  are  in  three  colors,  and  the  text  completes 
the  description  of  the  electrical  equipment  begun  in  a  pre- 
ceding number.  Summarizing  the  electrical  portion  of  this 
great  development,  it  is  pointed  out  that  the  150,000-hp 
generating  station,  the  150-mile,  110,000-volt  transmission 
line  of  90,000-hp  rating  and  an  extensive  system  of  sub- 
stations and  distribution  lines  carrying  energy  to  industries 
ir  Illinois,  Iowa  and  Missouri  have  all  been  constructed  and 
put  into  operation  in  less  than  eighteen  months. 

Pittsburgh's  Ten-Million-Dollar  Smoke  Damage. — 
Mellon  Institute,  University  of  Pittsburgh,  has  issued  its 
report  on  the  Pittsburgh  smoke  nuisance,  placing  at  $9,- 
944,740  the  damage  done  yearly  in  that  city.  This  repre- 
sents a  per  capita  charge  of  about  $20.  Innocent  suffer 
with  the  guilty  in  paying  this  tax,  for,  as  estimated  by  Mr, 
John  O'Conner,  economist  for  the  investigation,  while  the 
loss  to  the  "smoke-maker"  himself,  due  to  imperfect  com- 
bustion, is  but  $1,520,000,  the  cost  to  individuals  in  laundry 
bills  amounts  to  $1,500,000  and  that  for  dry-cleaning  to 
$750,000.  The  extra  cost  to  stores,  wholesale  and  retail, 
is  estimated  at  $3,675,000  per  year;  the  extra  cost  to  the 
household,  including  painting,  renewal  of  wall-paper,  etc.. 
is  placed  at  $2,332,000,  and  the  extra  cost  to  quasi-public 
buildings   (hotels  and  hospitals)   is  $167,000. 


Current  News  Notes 

A  Boy.  a  Kite  and  a  High-Tension  Line. — While  a 
k-enteen-year-old  boy  of  Clinton,  Mass.,  was  flying  a  kite 
that  city  Sept.  7,  the  wire  attached  to  the  kite  came  in 
ntact  with  a  6600-volt  transmission  line.  The  yonth  was 
stantly  killed  by  the  shock. 

*  *     + 

.\>f  Electric  S'earchi.amp  Revolver. — A  searchlamp  re- 
iver invented  by  Victor  DeMarais,  of  Chico,  Cal.,  is  pro- 
Jed  with  a  miniature  electric  lamp  arranged  to  light  the 
rget  at  which  the  gun  is  aimed.  It  is  said  that  the  spot 
projected  light  thus  marks  out  in  advance  the  point 
lere  the  bullet  will  strike  when  the  trigger  is  pulled, 
le  device  is  patented  and  will  be  marketed  by  a  Californi.'. 
nipany. 

*  *     * 

Examination  for  Fire-Alarm  and  Police-Telegraph 
•Jgineer. — An  examination  for  the  position  of  engineer 
the  fire-alarm  and  police-telegraph  system  of  the  city  of 
)S  Angeles  will  be  held  on  Sept.  27.  Its  duties  consist  in 
signing,  constructing  and  maintaining  an  independent 
e-alarm  system  for  Los  Angeles.  The  salary  is  $250  per 
')nth.  The  examination  is  open  to  citizens  of  the  United 
ates  who  possess  the  necessary  qualifications.  Further 
formation  may  be  had  by  addressing  the  Civil  Service 
■immission,  204  Exchange  Building,  Los  Angeles,  Cal. 


Bibliography  on  Electrical  Welding. — The  New  York 
Public  Library  has  just  published  a  list  of  works  to  be 
found  on  its  shelves  relating  to  electric  welding,  compiled 
by  Mr.  William  B.  Gamble,  chief  of  the  division  of  tech- 
nology. This  bibliography  is  arranged  in  chronological 
order.  Beginning  with  probably  the  earliest  record  in  the 
library  of  exhaustive  experiments  on  the  melting  of  metals 
by  electricity— a  translation  from  the  Dutch  into  German 
and  published  in  Leipzig  1786-88 — the  list  is  brought  up  to 
the  end  of  1912  and  contains  references  to  articles  on  the 
subject  of  electric  welding  that  have  appeared  in  the 
English,  German  and  French  engineering  periodicals,  as 
well  as  books  on  the  subject.  An  index  of  authors,  with  the 
dates  of  their  articles,  is  also  given.  This  excellent  com- 
pilation will  be  fouiifl  of  value  to  all  interested  in  the  sub- 
ject matter. 

*     *     ♦ 

The  Indiana  Electrical  Boosters. — The  Indiana  Elec- 
trical Boosters  were  organized  in  Indianapolis  on  Sept.  6  at 
p,  picnic  held  at  Germania  Park.  Plans  for  such  an  organi- 
zation had  been  under  way  for  some  time.  An  annual  pic- 
nic will  be  one  of  the  features  of  the  organization.  Prelimi- 
nary organization  was  effected  and  the  organization  will  be 
completed  at  the  convention  of  the  Indiana  Electric  Light 
Association  to  be  held  on  Sept.  24  and  25  at  the  Indianapolis 
Canoe  Club.  The  purpose  of  the  new  organization  is 
primarily  to  bring  electrical  men  of  the  State  together  for 
social  purposes.     Those  behind  the  movement  say  that  the 
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electrical  men  ot  the  State  should  have  organized  in  a  social 
way  a  long  time  ago  and  that  now  they  will  make  up  for 
lost  time.  It  is  believed  that  the  new  organization  will 
work  in  entire  harmony  with  the  Jovian  Order.  At  the 
coming  Indiana  convention  local  Jovians  will  hold  a  re- 
juvenation and  joviation  which  promises  to  be  very  suc- 
cessful. 

*  *     * 

New  AuTOMomi.E  Head-Lamp. — .\  new  automobile  head- 
lamp which  represents  a  radical  departure  from  present 
designs  has  made  its  appearance  in  France.  The  lamp  has 
the  shape  of  a  human  eyeball  and  turns  in  its  socket  in 
exactly  the  same  manner  as  the  eye.  Two  small  clamps 
controlled  by  thumb  screws  from  the  interior  of  the  car 
hold  the  lamp  in  position  in  any  desired  direction,  while 
the  handle  itself  is  used  in  turning  the  light  rays  to  the  side 
they  are  needed. 

*  *     * 

.North  and  South  America  to  Be  Li.nked  by  Wireless. 
— Wireless  telegraphy  soon  will  be  established  between  the 
United  States,  and  the  South  American  republics,  accord- 
ing to  Dr.  William  Marconi.  A  fifty-year  concession  has 
been  granted  by  the  Brazilian  government,  which  will  en- 
able the  Marconi  company  to  install  a  wireless-telegraph 
service  between  that  country  and  .\e\v  York.  It  is  pre- 
dicted that  this  will  be  the  beginning  of  a  network  of 
communication  between  South  .America,  the  United  States 

and  Europe. 

*  *     * 

Stokm  Im-ood  Stops  New  York  Subway. — The  worst 
tie-up  by  water  in  the  history  of  the  New  York  subway  was 
e.xpcricnced  Sept.  5,  when  3  in.  of  rain  fell  in  two  hours' 
time.  From  the  overburdened  sewers  the  flood  poured 
down  upon  the  underground  tracks,  finally  obstructing 
passage  of  the  trains  and  requiring  that  power  be  shut  oft' 
in  certain  sections.  At  Times  Square  the  water  stood 
several  feet  above  the  up-town  platform.  Through  traffic 
in  this  region  was  interrupted  from  midnight  until  7 
o'clock  next  morning,  inconveniencing  the  early  rush-hour 

passengers. 

*  *     * 

German  Wireless  System  for  South  Pacific. — Ger- 
many is  reported  to  be  planning  the  establishment  of  an  in- 
dependent wireless-telegrnph  system  among  the  islands  of 
the  South  Pacific.  A  large  station  is  to  be  built  at  Samoa 
with  a  range  of  1870  miles,  with  stations  in  New  Guinea 
and  Marshall  Islands,  all  intercopnccted  and  in  direct  com- 
munication \yith  Europe  by  means  of  the  Dutch  cable  from 
Yap,  one  of  the  islands  in  the  Caroline  group.  Efifort  is 
also  being  made  to  open  wireless  communication  between 
Naucn  and  Togoland,  Southwest  .Africa,  and  the  Cam- 
eroons,  on  the  African  coast. 

*  *     * 

Foreign  Commercial  Relations. — .A  concise  volume, 
which  contains  statistics  showing  the  foreign  trade  of  each 
country  of  the  world  during  19U  compared  with  the  pre- 
vious year,  has  just  been  issued  by  the  United  States 
Bureau  of  Foreign  and  Domestic  Commerce  at  Washing- 
ton. This  valuable  publication  shows  the  principal  articles 
and  their  value  entering  into  the  trade  of  each  country  and 
the  itemization  of  the  ifnp3rts'  from  and  exports  to  the 
United  States.  The  statistics  were  prepared  by  American 
consular  officers  and  supplemented  by  other  official  data. 
In  addition  to  trade  statistics,  the  grain  crops  and  mineral 
output  of  the  chief  countries  are  given,  thus  presenting  in 
compact  form  the  principal  features  upon  which  the  com- 
merce and  industries  of  the  foreign  countries  depend.  The 
volume  should  prove  highly  valuable  for  reference  pur- 
poses, having  been  revised  and  brought  up  to  date  so  far 
as  statistics  were  available.  Copies  of  the  book  may  be 
obtained  from  the  Superintendent  nf  Docnmen's.  Wash- 
ington, D.  C,  for  35  cents  each. 


SOCIETY  MEETINGS 
Nashville  Jovians  to  Have  Lunch  Club. — A  perma- 
nent local  lunch-club  organization  has  been  effected  among 
th.e  Jovians  of  Nashville,  Tenn.,  Mr.  J.  P.  Brown,  super- 
intendent of  the  Nashville  Railway  &  Light  Company,  hav- 
ing been  elected  president,  and  Mr.  J.  I'.  Lawrence,  of  the 
Habrick-Lawrence  Company,  secretary.  The  initial  ses- 
sion was  called  by  Statesmen  R.  C.  Leonard  and  J.  A. 
Cayce,  Jr.,  of  Nashville,  and  was  presided  over  by  Past- 
Jupiter  Oscar  C.  Turner,  of  Birmingham,  Ala. 


*     «     * 


American  Electrotherapeutic  Association.  —  The 
American  Electrotherapeutic  Association  held  its  twenty- 
third  annual  meeting  at  New  York,  Sept.  3  to  5,  many 
prominent  physicians  from  this  country  and  abroad  being 
present.  Dr.  F.  B.  Granger,  Boston,  read  a  paper  on 
"Ionic  Medication,"  and  Dr.  B.  S.  Price,  New  York,  dis- 
cussed electrical  methods  of  treating  stubborn  diseases. 
Others  who  presented  papers  were  Drs.  Anthony  Bassler, 
New  York,  "Electrotherapeutics";  J.  A.  Riviere,  Paris. 
IVance,  "Treatment  of  Cancer";  Jean  Bergonie,  Bordeaux, 
France,  "Inducing  Fxcrci.se  to  Cure  Rheumatism,  etc.," 
and  Dr.  George  M.  McKee.  New  York,  applications  ot  tht 
X-ray. 

»     *     *      ■ 

Jovian  Fiei-d  Day  at  Bridgeport,  Conn. — On  Jovian 
Day,  Sept.  6,  the  Jovians  of  Bridgeport,  Conn.,  held  a  re- 
juvenation at  Rivercliff-on-the-Sound  and  initiated  fifty- 
two  candidates  under  the  direction  of  Statesman  Carl  F 
Siemon.  One  hundred  and  fifty  sat  down  at  the  shore  din 
ner  which  followed  the  ceremonies,  and  there  were  speeche 
by  Mayor  Wilson  of  Bridgeport,  Reigning  Jupiter  F.  E 
Watts  of  the  Jovian  Order  and  Mr.  A.  N.  Palmer.  Th 
work  of  the  degree  team  w'as  highly  complimented.  As 
sisting  Statesman  Siemon  were  Messrs.  James  Dunr 
George  S.  Hadley,  James  W.  Morey  and  A.  E.  Frost.  ; 
number  of  visiting  Jovians  from  New  York  and  New  Enc 
land  attended  the  outing,  which  closed  with  a  vari'  ■ 
field  sports. 

*  *     * 

National  Council  of  Industrial  Safety. — The  secon 
safety   congress    of   the    National    Council    for    IndiisTi 
Safety  w-ill  be  held  at  the  Hotel  Mc.Mpin,  New  Yor'^ 
Sept.   22  to  25,   in   conjunction   with   the   meeting  ■ 
Association  of  Iron  and  Steel  Electrical  Engineers.     Tl 
second  day  will  be  given  over  to  an  educational  sessio 
with  Mr;  Arthur  Williams,  of  the  New  York  Edison  Cor 
pany,  presiding.     .Among  the  features  of  an  elaborate  pr 
gram.  Dr.  John  Price  Jackson  will  discuss  the  Pennsylv 
nia   Department  of   Labor  and   Industry,   of  which  he 
commissioner.    Mr.  George  Westinghouse  is  also  schedul 
for  an  address  on  the  subject  of  "Manufacturers."     F 
the  "safety"  dinner  of  Sept.  24  Mr.  Elbert  H.  Gary  « 
act  as  toastmaster,  and  addresses  are  propiised  by  Presidt 
Wilson  and  by  Secretary  of  Labor  Wilson. 

*  *     * 

Institute  of  Radio  Engineers. — The  newly  incorpora 
Institute  of  Radio  Engineers  held  its  first  meet, 
for  the  present  season  at  Columbia  l^niversity.  New  Yo 
Sept.  3.  Vice-president  Marriott  commented  on  the  prP 
tical  achievements  of  radio  workers  during  the  sumrr 
and  announced  the  incorporation  of  the  institute  under  t 
laws  of  New  York  State.  The  list  of  active  members  TV 
numbers  well  over  200  and  includes  many  prominent  ra' 
engineers  in  England,  Europe.  Australia,  Africa  and  So' 
.America.  .An  interesting  and  well-illustrated  paper  by  i"- 
Hans  Rein,  of  the  Lorenz  company  in  Germany,  dcscrit? 
the  theory  and  apparatus  of  the  "Multitone"  system  I* 
road  by  Dr.  Gold.sniith  and  was  followed  by  a  long  discussji- 
The  next  meeting  will  be  held  on  Oct.  i.  and  the  institil' 
invitation  to  attend  is  extended  to  all  who  are  intereste  ' 
radio  work.  A  paofr  on  the  new  equipment  of  the  An '• 
can  Marconi  compnnv  will  be  read. 
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Development  of  Alabama  Water  Powers 


System  of  the  Alabama  Traction,  Light  &  Power  Company, 
Ltd.,  of  Birmingham— Hydroelectric  Station  on  the  Coosa  River 
and  Steam  Station    at    Gadsden— 110,000-Volt    Transmission 


THE  Alabama  Traction,  Light  &  Power  Company, 
Ltd.,  Birmingham,  Ala.,  owns  extensive  water- 
powers  in  Alabama.    It  now  operates  public  utilities 

1  several  cities,  the  energy  being  generated  by  steam  plants 
nd  one  water-power  plant  rated  at  1500  kvv. 

The  company  has  just  completed  a  steam  turbo-generator 
lant  of  1250-kva  rating  at  Gadsden,  Ala.,  and  has  under 
onstruction  a  water-power  development  at  Lock  I2  on  the 
'oosa  River,  which  will  have  an  ultimate  rating  of  80,000 
va. 

The  plans  of  the  company  contemplate  a  very  extensive 
evelopment  with  a  network  of  over  800  miles  of  high- 
ension  transmission  lines,  reaching  into  every  part  of  the 
State.  With  the  growth  and  development  of  the  State  of 
Uabama,  this  system  should  become  one  of  the  greatest 
n  the  world,  as  there  are  over  500,000  hp  available  in  the 
lydroelectric  sites  controlled  by  the  company. 

Present  Hydroelectric  Development 

Lock  12,  the  site  of  the  present  hydraulic  development,  is 
ituated  about  50  miles  from  Birmingham  and  50  miles 
rom  Montgomery,  the  two  most  important  cities  in  the 
State.  Montgomery  is  the  capital  and  is  the  center  of  the 
otton  trade,  and  Birmingham  is  the  "Pittsburgh  of  the 
South,"  with  its  coal,  iron  and  steel  industries.     The  Lock 

2  development  involves  the  erection  of  a  gravity-type  dam 
if  Cyclopean  concrete,  nearly  1700  ft.  long  and  80  ft.  high, 
naking  available  a  head  of  68  ft.  Forming  part  of  the 
iiain  dam  is  a  power  house  324  ft.  long  and  So  ft.  wide, 
vhich  is  situated  on  the  west  bank.  The  lock  for  naviga- 
ion  will  be  built  on  the  east  side  of  the  river  beyond  the 
:nd  of  the  main  dam,  by  cutting  a  channel  through  a  natural 
lepression. 

Four  17,500-hp  vertical,  single-runner  turbines  of  L  P. 
viorris  manufacture   will   be   installed   at   present,   leaving 


space  for  two  future  units.  These  are  the  largest  single- 
runner  units  ever  built  for  70-ft.  head,  and  the  spiral  casings 
and  draft  tubes  for  the  units  will  be  molded  directly  in  the 
concrete  of  the  power-house  sub-structure. 

Generating  Apparatus 

A  single-piece  shaft  will  connect  the  turbine  runners 
directly  to  the  generators,  which  will  be  made  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  and  are  three- 
phase,  60-cycle,  13,500-kva,  6600-volt,  loo-r.p.m.  machines. 
These  units  are  characterized  by  their  simplicity  and  com- 
pactness. They  are  entirely  self-contained.  A  cast-iron 
speed  ring  is  first  bolted  in  place  above  the  draft  tube,  and 
to  this  is  bolted  a  cast-iron  foundation  ring,  which  extends 
up  to  the  generator-floor  level.  The  generator  is  placed 
directly  on  this  ring,  so  that  all  the  load  is  transmitted 
directly  to  the  solid  foundations  through  the  foundation 
and  speed  rings.  This  will  make  the  erection  of  the  units 
very  simple,  as  once  the  speed  ring  is  properly  set  all  the 
rest  of  the  apparatus  is  bound  to  line  up.  Another  feature 
is  the  placing  of  the  thrust  bearing,  which  takes  the  entire 
weight  of  the  revolving  parts  and  the  hydraulic  thrust 
above  the  generator.  It  is  supported  by  a  very  massive 
bridge  bolted  to  the  generator  frame.  The  bearings  are  of 
the  Kingsbury  type,  which  have  been  operating  so  suc- 
cessfully in  recent  installations.  Direct-connected  exciters 
are  used  and  are  carried  on  an  extension  of  the  shaft  di- 
rectly above  the  Kingsbury  bearings.  The  exciters  are 
rated  at  150  kw  at  250  volts.  The  turbine  governors  will 
be  made  by  the  Lombard  Governor  Company  and  are  of 
the  same  type  as  those  installed  in  the  Mississippi  River 
Company's  plant  at  Keokuk. 

The  generators  are  connected  in  "Y"  with  the  neutral 
brought  out.  Eight  thermocouple  exploring  coils  are  in- 
stalled in  each  generator. 
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S28 


ELECTRICAL     WORLD 


Vol.  O2.  Ni 


Switching  and  Control 

Tlu'  switching  aiul  control  of  the  station  arc  extremely 
.simple,  vet  flexible.  I''acli  unit  may  be  connected  by  an 
oil  switch,  either  directly  to  its  own  bank  of  transformers 
or   to  the  60oo-volt   transfer  bus. 

The  high-tension  switches  are  of  the  indoor  type  and  will 
be  located  on  an  upper  floor  of  the  power  house  above  the 
main  generators. 


brought  to  the  switchboard,  the  armatures  being  connected 
through  a  double-pole,  double-throw  switch  to  the  generator 
held.     .Ml  switches  and  switchboards  will  be  of  the  Geiv  - ,' 
i'.lectric   Company's  make.      The  aluminum-cell   electr^ 
lightning  arresters  will  be  placed  on  the  roof. 

At  present  two  iio,ooo-volt  double-circuit  transmission 
lines  are  being  built.  One  goes  directly  to  the  Birminghsm 
substation,   a  distance   of    iO  miles,   and   the  other   cru-  i- 


FIG.    2 — G.MISDEN    STE.\M    IM  A.VI 


I'lach  bank  of  transformers  consists  of  three  single-phase, 
oil-insulated,  water-cooled,  6o-cycle,  4500-kva,  6600-volt  to 
iio,ooo-volt  transformers,  connected  in  delta  on  the  low- 
tension  side  and  in  Y  on  the  high-tension  side.  Four  banks 
will  be  installed  at  present,  one  for  each  generator. 

The  transformers  may  be  connected  on  the  low-tension 
side,  either  directly  to  a  generator  or  to  the  transfer  bus, 
and  on  the  high-tension  side  to  either  an  outgoing  iio- 
kilovolt  line  or  to  a  iio-kilovolt  transfer  bus.     This  permits 


the  river  and  goes  to  Gadsden,  via  Sylacauga,  Talladega, 
Jackson  Shoals  (where  the  1500-kw  water-power  plant  is 
situated)  and  Anniston,  tying  into  the  steam  plant  at 
Gadsden. 

Tk.\.\s.\iission  Line  Details 

Each  circuit  will  be  of  00  copper  seven-strand  condu..iu.. 
with  55.000  lb.  tensile  strength.  Six-disk  Thomas  or  Ohio 
Brass   suspension    insulators    will    be   used    with    seven-disk 


l-It;.    3 ROII.ER    EQUH'.MENl'    IN    GAllSUEN 


putting    any    machine  on  any  transformer  bank  and  line. 

A  complete  water-cooling  system  will  be  installed  for  the 
transformers,  also  an  oil  storage  and  an  oil  filtering  and 
drying  outfit. 

Each  generator  has  its  individual  regulator.  One  motor- 
generator  exciter  of  150-kw  rating  will  be  installed  for 
emergency  service,  and  it  can  be  connected  to  any  gen- 
erator.     Nothing:    but     the    exciter    shunt-field     leads     is 


strain  insulators  at  the  strain  towers.  These  six-disk  unit; 
will  withstand  350,000  volts  dry  and  255,000  volts  wet  be 
fore  they  flash  over,  and  they  are  designed  always  to  fiasl 
over  before  puncturing.  The  mechanical  strength  test  i' 
a  tension  of  5000  lb.  applied  in  line  with  the  axis  of  th^ 
insulator,  and  the  insulators  when  they  are  tested  to  de 
struction  must  have  a  strength  that  will  not  fail  unde 
less  than  10,000  lb.  pi;]l. 
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Transmission  Towers 

The  towers  are  manufactured  by  the  American  Bridge 
ompany.  The  standard  tower  on  the  Birmingham  line, 
lown  as  the  "A"  tower,  weighs  4400  lb.  and  is  6S  ft.  high. 

carries  two  ground  wires  and  has  10-ft.  vertical  spacing 
;tween  conductors.  The  middle  cross-arm  is  extended  2 
.  beyond  the  upper  and  lower  cross-arms  to  avoid  any 
5ssibility  of  trouble  due  to  the  lines  coming  together  when 


five-foot  poles  are  used  with  a  single  cross-arm,  and  No.  8 
hard-drawn  copper  is  used  throughout.  The  telephone  poles 
are  spaced  175  ft.  apart  and  the  line  is  transposed  at  every 
fifth  pole.  The  insulators  used  are  of  porcelain  and  were 
designed  for  6600  volts. 

Lightning  Protection 

The  territory  in  which  the  company  operates  is  subject  to 


G.    4 GADSDEN    STEAM    PLANT,    HORIZONTAL    TURBINE    UNIT 
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ley  unload  sleet  or  ice  unequally.  These  towers,  which 
■e  designed  for  normal  spans  of  700  ft.  with  1200  ft. 
aximum,  are  built  with  an  all-metal  footing  2.5  ft.  square, 
t  7  ft.  in  the  ground,  so  that  no  concrete  will  be  used, 
he  base  of  the  towers  is  17  ft.  square. 
For  the  line  to  Gadsden  two  types  of  towers  are  used, 
he  standard  tower,  called  the  "C"  tower,  weighs  3500  lb., 
65  ft.  high  and  has  the  same  spacing  of  arms  as  the  "A" 
wer.  It  also  carries  two  ground  wires.  The  normal 
lacing  for  these  towers  is  600  ft.  and  the  maximum  allow- 
)le  span  is  900  ft.;  the  base  is  16  ft.  square. 
The  strain  towers,  "B,"  weigh  4500  lb.  and  have  a  base 
'  ft.  square,  otherwise  they  are  of  the  same  general  type 
;  the  "C"  tower.  The  "B"  towers  are  used  at  all  angles 
ixr  3  deg.  and  up  to  35  deg.     When  on  a  tangent  "B" 


FIG.  6 SUBSTATION   LIGHTNING  ARRESTERS  AND  TRANSFORMER 

REPAIR    HOUSE 

very  severe  lightning  storms,  and  particular  attention  had 
been  paid  to  protecting  both  the  iio,ooo-volt  and  the  22,000- 
volt  lines.  The  transmission  voltage  was  fixed  at  110,000 
volts  after  a  careful  investigation  of  the  present  and  future 
market.  With  this  voltage  energy  can  easily  be  transmitted 
as  far  north  as  Nashville  and  Chattanooga,  Tenn.,  as  far 
west  as  Memphis,  Tenn.,  and  Meridian,  Miss.,  east  to  the 
state  line,  and  south  to  Mobile,  Ala.,  and  Pensacola,  Fla. 
New  Orleans  is  about  300  miles  away,  and  would  call  for  a 
spiral  boosting  station,  or  else  a  150,000-voIt  line  running 
direct  from  one  of  the  company's  future  plants. 

Local  distribution  will  be  by  22,000-volt  lines.  The  sin- 
gle-circuit lines  consist  of  creosoted  long-leaf  yellow-pine 
poles,  i2-lb.  treatment,  with  wishbone  type  metal  cross-arms 
and  pin-type  insulators.     The  double-circuit  lines  will  be 


''■■    5 CO.VSTRUCTION    WORK    IN    PROGRESS    ON    THE    DAM     AT 

LOCK   12 

iwers  will  be  spaced  every  2}i  miles  and  the  lines  strained 
3  at  that  point.  The  minimum  clearance  of  conductors 
30ve  the  ground  is  25  ft.  on  all  lines.  The  right-of-way 
)r  transmission  lines  is  100  ft.  in  width. 
Uninterrupted  service  being  the  first  criterion,  careful 
udy  was  given  to  the  telephone  system,  and  it  was  finally 
."cided  to  install  the  telephone  lines  on  a  separate  creosoted 
5le  line  10  ft.  from  the  edge  of  the  right-of-way.    Twenty- 


FIG.    7. DOWNSTREAM    VIEW   OF   SPILLWAY,   STREAM-CONTROL 

CULVERTS  OPEN,  LOCK   12 

built  on  either  poles  or  flexible  towers  of  the  Archbold- 
Brady  type.  Both  pole  and  tower  lines  will  carry  a  ground 
wire.  A  tension  of  22,000  volts  was  chosen,  because  the 
bulk  of  the  load  will  be  widely  scattered. 

Gadsden  Steam  Plant 

The  Gadsden  steam  plant  i?  situated  on  the  bank  of  the 
Coosa  River  about  2  miles  from  the  city  of  Gadsden.    The 
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installation  consists  of  two  6250-kva  General  Electric  hori- 
zontal turbo  generators,  with  Worthington  condensers. 
Condensing  water  is  taken  through  an  intake,  from  the 
Coosa  River.  The  boiler  plant  consists  of  six  6oo-hp  Bab- 
cock  &  Wilcox  boilers  with  Murphy  mechanical  stokers. 
Coal  is  dumped  from  a  trestle  into  the  coal-storage  yard 
alongside  the  boiler  house.     From   here  it   will  be  handled 


FIG.    b |-..M).-;i)E.N-    OfTDOOR    SUBST.MiON     TK.\.\.SKOR.M  EKS 

by  a  traveling  crane  with  iio-ft.  span,  using  a  i-ton  bucket, 
and  dumped  in  the  hopper  above  .the  boilers.  Storage  for 
9000  tons   is  provided. 

The  generators  are  wound  for  2300  volts  and  the  voltage 
will  be  stepped  up  by  two  banks  of  three-winding  trans- 
formers to  either  22,000  volts  for  the  local  distribution 
system  or  110,000  volts  for  the  high-tension  transmission. 
The  transformers  are  single-phase,  2100-kva  units  of  the 
outdoor  type  as  are  also  the  oil  switches. 

.     Outdoor  Subst.\tion' 

The  outdoor  substation  is  situated  about  400  ft.  distant 
from  the  power  house.  All  control  switches  and  switch- 
boards are  placed  in  the  main  power  house,  and  the  2300- 
volt  cables  from  the  generators  are  carried  underground 
from  the  power  house  to  the  transformers. 


FIG.  Q GADSDEN   STE.\M    MOTOR,  GE.NER.\TOR,   E.XCITER   .\ND 

AUXILI.\RIES 

The  substation  is  out  of  the  ordinary,  in  that  it  takes 
care  of  four  iio,ooo-volt  transmission  lines,  steps  up  the 
generating  voltage  of  the  io,ooo-kw  station  to  either  22,000 
volts  or  1 10,000  volts  and  also  steps  down  the  i  lo.ooo-volt 
transmission  tension  to  22,000  volts. 

The  steam  plant  which  has  just  gone  into  operation  will 
serve  to  build  up  the  load  for  the  water-power  plant,  after 


which  it  will  be  used  as  a  reserve  plant.  Judging  from  river 
gagings  taken  over  a  period  of  fourteen  years,  the  steam 
plant  will  increase  the  permissible  sale  of  primary,  50  per 
cent  load-factor  power  from  the  hydroelectric  plant  by 
20,000  kw  and  will  operate  for  only  about  5  per  cent  of  the 
time. 

All  110,000-volt  substations  will  be  of  the  outdoor  type 
and  will  be  standardized  as  to  size  and  type  on  3000,  6000 
or  10,000-kva  rating.  A  small  building  will  be  put  up  to 
house  the  meters  and  control  apparatus.  A  spare  trans- 
former will  be  carried  in  stations  of  10,000  kva  or  larger, 
."-imaller  stations  will  have  the  transformers  connected  in 
delta,  so  tliat  in  case  of  trouble  with  one  transformer  they 
can  be  operated  in  open  delta.  All  transformers  will  be 
single-phase.  The  transmission  line  will  be  sectionalized 
at  every  transformer  station,  or  about  every  25  miles,  so 
that  trouble  on  the  company's  lines  can  be  quickly  located 
and    repaired. 

The  Alabama  Traction,  Light  &  Power  Company,  Ltd., 
is  incorporated  under  the  laws  of  Canada,  with  its  main 
office   in    Montreal.     The    securities   of   the   company   are 
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largely  held  in  England  by  the  clients  of  Sperling  &  Com- 
pany, bankers,  of  London,  but  there  are  also  large  stock 
holdings  in  New  York  and  Alabama.  The  operations  in 
•  Mabama  are  being  conducted  by  three  subsidiary  com- 
panies owned  by  the  Traction  company — the  Alabama 
I'ower  Company,  the  Alabama  Power  Development  Com 
pany  and  the  Alabama  Interstate  Power  Company. 

The  engineering  staff  of  the  company  is  headed  by  Mr 
E.  A.  Yates  as  chief  engineer,  who  has  as  his  associate: 
Mr.  E.  L.  Sayers,  as  assistant  chief  engineer,  Mr.  W.  E 
.Mitchell,  as  electrical  engineer,  and  Mr.  O.  G.  Thurlow 
as  designing  engineer.  Mr.  James  Mitchell,  of  London  ain 
Xew  York,  is  president,  but  the  active  management  of  th 
companies  is  in  charge  of  Mr.  W.  Winans  Freeman,  vice 
president  and  general  manager. 

The  other  officers  and  department  heads  of  the  Alabam 
Company  are:  Mr.  M.  Webb  Offut.  assistant  to  the  vic< 
president  and  general  manager;  Mr.  F.  S.  Ruth,  secr< 
tary  and  treasurer;  Mr.  Wiley  Alford,  assistant  secretar 
and  treasurer ;  Mr.  Thomas  W.  Martin,  general  counse 
Mr.  J.  C.  Halstead,  manager  land  department,  and  Mr.  E. ' 
Centter,  Jr.,  puchasi:%  agent. 
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Commission  Control  of  Public  Utilities 


The  chairman  of  the  Wisconsin  commission  points  out  ways  by  which  that  body 
has  brought  about  better  franchise  conditions,  improved  service  and  scientific 
rates — A  careful  and  moderate  discussion  of  the  modern  practice  of  regulation 


As  plants  can  neither  be  constructed  nor  operated  ex- 
cept by  virtue  of  a  grant  from  the  municipality  or  state, 
it  is  vital  both  to  the  owners  of  such  plants  and  the  public 
that  the  rights  of  each  aad  the  corresponding  duties  of 
the  other  in  respect  to  the  public  functions  of  the  public 
utility  be  clearly  defined  and  maintained  in  a  spirit  of 
fairness  and  justice  to  both  parties.  These  obligations 
have  generally  been  prescribed  in  the  franchises  granted 
by  the  municipalities  as  state  agencies,  or  by  the  state  it- 
self, conferring  upon  the  grantees  the  right  to  construct, 
maintain  and  operate  such  plants.  But  as  the  term  of  a 
franchise  must  of  necessity  be  for  a  long  period  in  order 
to  induce  capital  to  invest  in  the  enterprise,  experience  has 
demonstrated  that  it  has  been  impossible  to  fix  terms  and 
:onditions  of  the  franchise  satisfactorily  to  meet  unfore- 
seen and  unforeseeable  exigencies  which  arise  in  the 
progress  of  time  from  many  causes. 

Changes  in  the  Arts 

No  one  can  prophesy  the  changes  in  the  arts  embraced  in 
public  utility  services,  the  developments  and  necessities  of 
the  communities  served  or  the  requirements  of  the  utilities 
0  perform  their  functions  under  changed  conditions.  In 
he  last  few  years  enormous  increases  in  cost  of  ma- 
terial and  labor  which  enter  into  and  become  part  of  the 
:ost  of  the  service  which  the  public  utility  is  obliged  to 
Furnish  are  an  element  that  has  not  always  been  counter- 
salanced  by  the  economies  resulting  from  new  inventions 
and  increased  business,  and  unless  the  charges  for  the 
service  could  be  increased  in  such  event  it  would  result, 
in  case  of  the  weaker  utility,  either  in  an  impairment  of  the 
quality  of  the  service  or  in  financial  embarrassment  of  the 
:orporation  or  individual  rendering  the   service. 

As  an  illustration  of  another  burden  that  is  often  cast 
upon  a  utility  and  which  may  not  be  anticipated  when  the 
franchise  is  granted,  we  may  refer  to  the  advancement 
in  the  art  of  telephony,  which  within  a  very  few  years 
has  been  little  less  than  marvelous.  Costly  telephone  equip- 
ments have  been  scrapped  and  entire  systems  reconstructed 
to  meet  the  public  requirement  for  the  best  service.  The 
art  of  generating  electric  current  has  also  advanced  with 
such  rapid  strides  that  the  expensive  electric  equipment 
of  a  few  years  ago  is  to-day  found  in  the  scrap  pile,  hav- 
ing nn  other  value  than  that  of  junk.  In  other  utilities 
the  changes  have  not  been  so  marked  and  equipment  has 
become  more  or  less  standardized,  but  who  can  tell  what 
i  quarter  of  a  century  may  bring  forth  in  any  of  the  arts 
3r  sciences? 

Under  the  circumstances  it  is  not  at  all  strange  that  all 
attempts  rigidly  to  prescribe  in  detail  the  obligations  of 
the  public  utility  to  the  public  and  vice  versa  during  the  life 
of  a  franchise  have  generally  met  with  signal  failure.  To 
meet  existing  conditions,  attempts  have  frequently  been 
made  to  change  the  terms  of  the  franchise.  This  has  often 
resulted  in  engendering  animosity  between  the  public  au- 
thorities and  the  management  of  public  service  corpora- 
tions. The  negotiations  have  not  alwavs  been  free  from 
the  suspicion  that   improper  methods  have  been   employed 

'From  an  address  delivered  by  Mr.  John  H.  Roemer,  cliairman  of  the 
Jnilrond  rnmmission  of  Wisconsin,  at  the  Association  Island  meeting, 
>ept.  4,  1913. 


to  induce  those  representing  the  public  in  the  transactions 
to  consent  to  terms  and  conditions  detrimental  to  public 
interest.  As  a  result  such  public  service  corporations  be- 
come a  factor  in  local  politics,  and  questions  involving  the 
most  important  interests  of  both  the  public  and  the  corpora- 
tions have  become  issues  in  local  political  campaigns. 
Such  issues  often  involve  economic  laws  and  sound  busi- 
ness principles  which  cannot  be  determined  by  the  votes  of 
an  uninformed  electorate.  These  unnecessary  conflicts 
between  the  public  and  those  rendering  public  services  are 
the  cause  of  more  corruption  in  municipal  government  than 
anything  else. 

Students  of  economic  science  have  for  many  years  been 
endeavoring  to  devise  a  limited  franchise  which  would  be 
adequate  during  the  term  therof  to  meet  the  requirements 
of  the  public  as  well  as  those  of  the  public  service  corpora- 
tions, but  they  have  found  it  impossible  to  frame  a  model 
franchise  of  any  character  based  upon  sound  economic 
principles  which  could  either  be  limited  in  time  or  could 
prescribe  definitely  the  charges  to  be  exacted  or  the  quality 
of  the  service  to  be  rendered  during  the  life  of  the  fran- 
chise. If  a  franchise  is  to  be  litnited  in  time,  provision 
must  be  made  for  its  amortization.  Ths  compels  the  public 
not  only  to  pay  a  fair  return  upon  the  investment  during 
the  life  of  the  franchise  but  also  to  provide  a  sinking  fund 
which,  with  the  scrap  value  of  the  plant  at  the  termina- 
tion of  the  franchise,  is  equivalent  to  the  original  invest- 
ment. Others  have  advised  the  adoption  of  franchises  for 
long  periods  of  years,  reserving  to  the  municipal  councils 
the  right  to  fix  rates  and  establish  standards  of  service  at 
definite  intervals  or  from  time  to  time  at  the  will  of  the 
councils.  The  general  experience  under  franchises  of  this 
character  has  not  been  such  as  to  warrant  their  commenda- 
tion. The  expenditure  of  large  sums  of  money  by  some 
of  the  larger  cities  to  ascertain  all  the  essential  facts 
necessary  for  intelligent  and  lawful  action  on  the  part  of 
common  councils  invested  with  power  to  establish  rates 
has  been  more  frequently  wasted  than  profitable,  as  the 
facts  thus  acquired  have  generally  been  ignored  and  action 
taken  which  was  either  prompted  by  prejudice  cr  based 
upon  political  consideration. 

From  an  economic  standpoint,  an  unlinn'ted  franchise 
with  the  provision  that  the  municipality  may  revoke  it  at 
any  time  upon  condition  that  it  acquire  the  plant  by  paying 
to  the  company  the  reasonable  value  thereof  is  generally 
regarded  by  those  who  have  given  the  subject  exhaustive 
study  and  consideration  as  the  best  kind  of  franchise.  The 
necessity  of  the  service  in  all  probability  will  not  terminate 
with  or  prior  to  the  time  of  the  expiration  of  the  limited 
franchise.  It  must  be  obvious  to  all  who  have  given  the 
subject  any  serious  consideration  that  an  indeterminate 
franchise  containing  the  provision  that  the  rates  and  serv- 
ices shall  at  al!  times  be  subject  to  revision  by  an  impartial 
and  independent  tribunal  will  result  in  the  greatest  good 
to  the  public  as  well  as  to  the  investors  in  such  enter- 
prises. It  will  eliminate  all  friction  lietween  the  community 
served  and  the  agency  serving  it.  Naturally  such  a  policy 
would  be  opposed  by  the  average  municipal  politician  who 
rides  into  office  either  as  a  champion  or  an  opponent  of  the 
public  utility  which  usually  constitutes  a  factor  in  munici- 
pal politics. 
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The  Indeterminate  Permit 

It  was  with  a  view  of  placing  pulilic  utilities  upon  a 
sound  economic  basis  and  eliminating  all  unnecessary  fric- 
tion between  the  public  and  such  concerns  due  to  causes 
arising  from  ignorance  of  the  economic  status  of  pulilic 
utilities  and  their  moral  and  legal  relations  to  the  public 
that  the  Wisconsin  public  utilities  law  was  framed  and 
enacted.  That  pubic  utilities  are  virtually  monopolies  by 
nature  and  must  be  dealt  with  as  such  in  any  just  and 
comprehensive  system  of  state  regulation  is  the  funda- 
mental economic  principle  upon  which  the  law  was  con- 
structed. Without  protection  of  such  monopolies  only  a 
limited  and  inadequate  supervision  of  their  affairs  by  public 
authorities  can  be  morally  justified.  At  the  very  foundation 
of  the  Wisconsin  system  Ires  a  uniform  indeterminate  fran- 
chise, denominated  "an  indeterminate  permit,"  which  gives 
the  corporation  a  legally  protected  monopoly.  It  can 
never  be  deprived  of  its  property  unless  the  municipality 
determines  to  acquire  the  same,  and  then  just  compensa- 
tion must  be  paid  therefor,  which  is  fi.xed  and  determined 
by  the  commission. 

Valuation  of  Plants 

Every  element  of  value,  both  tangible  and  intangible,  is 
to  be  considered  in  reaching  a  result,  excepting  only  fran- 
chise values,  which  are  necessarily  excluded  by  the  gen- 
eral policy  of  the  law.  The  object  to  be  attained  is  the 
fair  value  of  the  property  as  a  going  concern.  This,  in 
the  contemplation  of  the  statutes,  is  the  proper  capitaliza- 
tion upon  which  returns  must  be  allowed. 

The  elements  usually  available  for  consideration  are  the 
original  cost  of  construction,  the  amount  expended  in  per- 
manent improvements  and  extensions,  the  reproduction 
cost  and  the  same  less  depreciation,  and  the  going  value. 
In  arriving  at  a  fair  and  equitable  appraisement  of  the 
physical  structure  the  commission  has  considered,  as  more 
or  less  controlling,  the  reproductive  cost  based  on 'the 
average  prices  of  material  and  labor  for  the  five  years 
immediately  preceding  the  time  of  appraisement.  The 
results  thus  attained  have  been  so  obviously  just  and 
'  equitable  that  the  muicipalitics  and  the  utilities  generally 
have  acquiesced  therein.  Nevertheless,  for  the  sake  of 
comparison  and  illumination  of  the  subject,  the  reproductive 
cost  based  on  current  prices  also  is  considered.  The  com- 
mission has  never  confined  itself  to  any  one  basis  to  the 
exclusion  of  others  in  reaching  a  conclusion.  Every  factor 
bearing  upon  the  subject  is  carefully  weighed  and  such 
importance  given  to  it  as  the  situation  in  the  light  of  all 
the  circumstances  demands.  While  a  form  of  universal 
application  might  be  desirable,  yet,  from  the  very  nature 
of  the  undertaking,  such  is  impossible.  In  the  last  analysis 
enlightened  judgment  and  conscience  must  be  applied  to  the 
facts  in  hand  if  a  just  determination  is  to  result 

Classifications  of  Accounts 

The  uniform  classifications  of  accounts  have  now  been 
m  effect  for  over  three  years.  In  addition  to  the  utilities 
operating  under  them  in  Wisconsin  numerous  companies 
in  other  states  as  well  as  in  other  countries  have  voluntarily 
adopted  the  prescribed  accounts  with  little  modification. 
One  of  the  features  of  these  accounts,  in  which  the  classi- 
fication diflfers  from  similar  prescribed  classifications  in 
other  parts  of  the  country,  and  concerning  which  it  was 
submitted  at  first  to  much  criticism,  is  that  it  endeavors 
to  serve  as  a  basis  for  ascertaining  the  cost  of  service. 
Although  it  is  self-evident  that  no  business  of  the  character 
involved  in  public  utility  service  can  be  successfully  con- 
ducted without  an  accurate  knowledge  of  the  cost  of  ren- 
dering the  service  in  which  the  utility  is  engaged,  it  was 
surprising  to  learn  that  while  the  best  conducted  privately 
owned  utilities  had  in  a  measure  recognized  the  importance 
of  such  information  and  had  somewhat  imperfectly  at- 
tempted to  ascertain  the  same,  the  majority  of  the  man- 


agers of  municipal  plants  had  generally  been  wholly  ob 
livious  to  the  necessity  of  any  such  knowledge. 

Municipal  Plant  Accounting 

This  lack  of  efficiency  on  the  part  of  the  managements  of 
municipal  plants  has  been  due  partly  to  various  causes,  many 
of  them  beyond  the  control  of  the  municipal  utility  plant 
The  first  of  these  is  the  question  of  organization  and  re- 
sponsibility. A  part  of  the  public  function  or  department 
of  city  government  is  frequently  administered  by  a  super- 
intendent, board  of  public  works,  engineer,  board  of  com- 
missioners or  committee  of  the  common  council,  and  it  is 
frequently  difficult  to  ascertaiii  just  where  the  duties  of 
these  individual  city  officials  begin  and  end.  The  matter 
of  rotation  in  office  seriously  interferes  with  continued  ef- 
ficent  management. 

Accounts  pertaining  to  municipal  plants  were  often  meregd 
with  other  accounts  of  municipalities,  and  even  where  sep- 
aration was  made  the  accounting  was  so  crude  and  in- 
accurate that  it  was  impossible  to  ascertain  therefrom  even 
approximately  the  cost  of  any  class  of  service. 

The  local  authorities  in  control  of  municipal  utilities 
were  at  first  slow  to  respond  to  the  demands  of  the  com 
mission,  except  in  the  most  progressive  communities.  Id 
some  instances  it  appeared  that  those  in  charge  of  such 
plants  were  apprehensive  that  proper  methods  of  account- 
ing might  result  in  disclosures  reflecting  upon  the  capacit)' 
or  integrity  of  the  management.  In  other  instances  there 
seemed  to  be  no  one  in  the  organization  of  employees 
capable  of  keeping  a  set  of  books  intelligently.  This  was 
particularly  true  where  the  management  changed  with  the 
municipal  administration.  However,  in  practically  every 
community  where  the  management  was  intrusted  to  a 
non-partisan  board  whose  personnel  was  more  or  less  per- 
manent there  was  no  difficulty  in  securing  hearty  co- 
operation in  putting  into  effect  the  prescribed  system  of  ac- 
counting. At  the  present  time,  practically  every  utility 
within  the  State,  whether  municipally  or  privately  owned, 
is  now  keeping  its  accounts  according  to  the  system  pre- 
scribed by  the  commission. 

As  the  various  plants  are  classified  according  to  size, 
comparison  in  results  of  operation  between  plants  in  the 
same  class  has  proved  of  inestimable  value  to  the  manage- 
ments of  all  plants,  either  publicly  or  privately  owned.  By 
studying  the  accounts  of  the  various  plants  the  commission 
is  enabled  to  become  familiar  with  the  details  of  operation 
of  each  plant  and  to  point  out  to  the  management  economies 
that  may  be  adopted  and  improvements  that  may  be  made 
in  the  conduct  of  the  business. 

Regulation   of   Service 

To  detect  violations  of  the  rules  relating  to  service,  the 
inspectors  of  the  commission  are  constantly  traveling 
through  the  State  making  secret  inspections.  These  rules 
differ  materially  from  those  in  vogue  in  other  states  a«<) 
countries.  They  place  the  responsibility  for  the  character 
or  the  quality  of  the  service  primarily  upon  the  utility, 
which  is  requred  to  test  its  own  meters  and  make  various 
other  specific  tests  of  the  quality  of  the  service  prescribed  in 
the  rules  and  regulations,  and  also  to  keep  a  record  of  the 
results  of  all  su»ii  tests,  which  must  be  kept  open  for  public 
inspection.  While  the  accuracy  of  meters  is  an  essential 
element  in  the  economic  use  of  both  gas  and  electricity,  the 
maintenance  of  adequate  pressures  is  more  essential  to  thf 
efficient  use  of  either.  Consequently,  general  systematic 
surveys  of  gas  pressures  and  electric  voltages  by  means  of 
recording  instruments  are  made.  The  electric  inspectors 
take  continuous  records  of  voltage  over  the  distribution 
systems,  calibrate  the  companies'  standard  instruments  and 
supervise  the  testing  of  consumers'  meters  and  the  renewal 
of  incandescent   lamps. 

When  the  general  survey  of  the  service  in  the  State  was 
first  made  it  was  found,  that  few  of  the  plants  were  able 
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to  comply  with  the  prescribed  standards  without  making 
alterations  and  improvements.  Hundreds  of  thousands  of 
lollars  were  spent  by  tiie  different  utilities  in  order  to  bring 
their  equipment  to  the  point  where  compliance  with  the 
■ules  of  service  was  possible.  Many  of  the  managers  of 
the  municipal  plants  were  reluctant  to  make  the  necessary 
:hanges  in  order  to  improve  the  quality  of  their  service; 
levertheless,  through  persistent  importuning  and  threats 
af  prosecution  on  the  part  of  the  conunission,  the  necessary 
:hanges  are  being  made  gradually  and  additional  equip- 
ment installed  where  necessary. 

At  the  time  that  systematic  inspection  was  undertaken 
Dniy  about  fifteen  of  the  250  electric  plants  in  the  State, 
serving  some  15,000  consumers,  were  giving  reasonably 
latisfactory  voltage.  In  order  to  comply  with  the  require- 
Tients  of  the  rules  of  service,  about  forty  plants  had  to  be 
generally  overhauled  and  practically  reconstructed.  In  the 
■emaining  plants  it  was  necessary  to  install  governors,  au- 
omatic  voltage  regulators  and  additional  transformers,  and 
dso  to  make  extensions  and  changes  in  the  structure  of  the 
)lants  and  distribution  systems.  Some  of  this  work  has 
lot  yet  been  completed  and  it  may  be  stated  that  about 
;o,ooo  consumers  of  electric  current  out  of  a  total  of  75.000 
ire  now  receiving  satisfactory  electric  service  as  measured 
)y  the  prescribed  standard.  In  this  connection  it  must  be 
)orne  in  mind  that  the  state  regulation  of  voltage  is  new 
ind  that  work  similar  to  this  in  scope  has  never  before 
)een  attempted.  There  is  as  a  result  of  the  improvement 
)f  service,  according  to  the  computation  of  the  engineers 
)f  the  commission,  a  money  saving  of  at  least  $75,000  an- 
mally  to  electric  consumers. 

Action  on  Rates 

At  the  time  that  administration  of  the  law  was  first  nn- 
lertaken  it  was  found  that  there  were  few  public  utilities 
n  the  State  which  did  not  have  in  effect  a  large  number  of 
iscriminatory  rates.  While  all  had  established  schedules 
•f  rates,  the  departures  from  such  schedules  were  numer- 
lus.  Free  and  reduced  rates  were  given  to  favored  per- 
ons.  Many  thousands  of  such  discriminations  were  in 
xistence.  While  the  practice  of  discriminating  between 
atrons  in  the  matter  of  rates  and  service  had  become  gen- 
ral,  as  is  usually  the  case  where  there  is  no  independent 
ribunal  provided  by  law  charged  with  the  special  duty  of 
nforcing  the  obligations  of  public  utilities  to  the  public, 
:  was  difficult  for  the  utilities,  in  many  instances,  to  wipe 
ut  the  discriminations  of  their  own  accord.  These  had 
ften  been  forced  upon  the  utility  by  those  having  more 
r  less  influence  in  the  community  and  who  were  in  a 
osition  to  harass  the  utility  througli  the  common  council 
nd  otherwise  unless  they  were  favored  as  patrons.  Such 
ifluences  were  not  entirely  unlike  those  which,  a  few 
ears  ago,  often  compelled  railway  companies  to  indulge  in 
milar  practices.  By  a  general  order,  the  commisssion 
impelled  every  utility  in  the  State  to  eliminate  discrimina- 
nn  of  all  kinds  and  charge  in  every  case  the  regular  sched- 
le  rates. 

As  rates  made  by  the  commission  are  based  upon  the  cost 
f  service,  the  commission  has  in  each  instance  where  a 
•hedule  of  rates  has  been  challenged  worked  out  a  scien- 
fic  schedule  which  classified  the  services  according  to  the 
)st  thereof.  The  result  of  this  has  been  most  gratifying, 
usiness  has  extended  and  the  returns  to  the  public  utility 
icreased.  As  an  illustration,  one  of  the  largest  public 
iTvice  corporations  in  the  State,  operating  both  a  gas  and 
1  electric  plant,  valued  at  approximately  $1,000,000.  was 
iliged  in  a  rate  case  to  put  into  effect  a  scientific  schedule 

rates  which  provided  a  reduction  of  the  maximum  rates 
eretofore  in  effect  but  so  classified  the  service  that  the 
msumers  in  each  class  were  paying  for  the  services  ren- 
ted rates  based  upon  the  cost  of  the  service  to  the  utility, 
he  company  estimated  that  the  new  schedule  of  rates 
ould  operate  to  reduce  its  net  revenue  approximately  $7,0.- 


000  per  annum.  Much  to  the  surprise  of  the  management, 
the  business  at  once  began  to  develop,  and  as  a  result  of  the 
expansion  thereof  within  less  than  two  years  the  manage- 
ment voluntarily  applied  to  the  commission  for  authority, 
to  make  a  further  reduction  of  rates.  This  is  but  one  of 
the  many  instances  of  the  character  iliat  might  be  called  to 
your  attention. 

In  order  to  facilitate  work  along  lines  of  establishing 
scientific  schedules  of  rates,  the  commission  has  published 
the  rates,  rules  and  regulations  of  all  the  utilities  in  the 
State,  and  by  comparison  and  by  the  use  of  hypothetical 
plans  has  demonstrated  what  are  reasonable  rates,  rules  and 
regulations.  In  a  number  of  cases  small  utilities  have 
asked  the  conmiission  to  revise  their  entire  schedule,  of 
rates.  In  fact,  utilities  often  come  to  the  commissiori  ask- 
ing that  a  schedule  of  rates  be  provided  which  will  develop 
their  business,  (jencrally  the  managements  of  the  utilities 
carefully  study  the  decisions  of  the  commission,  and  they 
are  often  thereby  able  to  adjust  their  schedules  of  rates 
upon  the  principles  which  govern  the  commission  in  its 
actions. 

Perhaps  the  larger  number  of  utilities  in  the  State  are  to- 
day operating  upon  schedules  which  are  more  or  less  scien- 
tific and  based  in  a  measure  upon  the  cost  of  the  various 
services  rentlered.  It  is  gratifying  to  know  that  such  utili- 
ties as  have  established  such  schedules  of  rates  have  been 
able  to  extend  their  business  greatly,  increase  their  operat- 
ing revenues  and  their  net  incomes,  and  reduce  the  cost  of 
the  service  to  the  consumers. 

Rate  of  Return 

Inquiry  is  often  made  by  those  interested  in  utilities  out- 
side of  the  State  of  Wisconsin  as  to  the  rate  of  return  that 
is  allowed  to  a  utility  in  Wisconsin.  In  reply  to  this  it  may 
be  said  that  the  commission  has  never  established  and  does 
not  intend  to  establish  any  fixed  rate  of  return. 

State  Regulation  Preferable 

Intelligent  regulation  of  public  utilities  requires  engineer- 
ing, accounting  and  statistical  skill  of  a  high  order.  Those 
intrusted  with  the  work  of  investigation  and  study  of  the 
various  subjects  presented  for  consideration  must  have 
scientific  knowledge  in  the  respective  branches  or  depart- 
ments of  utility  management  and  operation.  With  a  com- 
petent staff  of  experts  in  the  different  lines  of  service,  en- 
gaged constantly  in  examining  plants  throughout  the  State, 
it  is  possible  for  the  regulating  board  to  bring  to  the  solu- 
tion of  every  problem  arising  a  breadth  of  vision  and  ex- 
perience that  is  invaluaole  both  to  the  public  and  to  the 
utility. 

No  regulation  can  be  effective  which  is  not  based  upon 
accurate  information  and  which  is  not  actuated  by  a  sense 
of  justice  and  equity.  In  the  light  of  the  past,  it  must  be 
conceded  that  an  independent  tribunal,  free  from  local  in- 
fluences and  prejudices  and  assisted  by  a  cor|)s  of  trained 
experts,  is  better  qualified  to  regulate  efficiently  public  serv- 
ice corporations  and  individuals  engaged  in  public  services 
than  any  municipal  council  or  local  tribunal.  In  few  in- 
stances would  it  be  possible  for  municipalities  to  maintain 
the  necessary  organization  of  competent  assistants  to  deal 
intelligently  with  the  problems  involved  in  the  regulation  of 
public  utilities.  The  cost  of  such  an  organization  would  be 
prohibitive  to  most  municipalities.  In  central  control  there 
is  therefore  not  only  efficiency  but  also  economy.  One  body 
can  serve  all  municipalities  as  well  as  one  municipality  and 
serve  them  better. 

After  five  years  of  administration  of  the  Wisconsin  law, 
the  results  obtained  from  its  operation  have  been  generally 
satisfactory.  Our  experience  indicates  that  a  comprehen- 
sive system  of  regulation  such  as  provided  by  our  law  is 
not  only  advantageous  to  the  general  interests  of  the  public 
but  is  of  benefit  as  well  to  the  business  interests  of  the  utili- 
ties. 
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Financial  Needs  of  the  Electrical  Industry 

A  significant  statement  and  original  analysis  of  recent  gn^owth  and 
future  capital  requirements— The  present  status  of  electrical  securities 
before  the  investing  public — How  to  acquire  and  hold  public  confidence 

By    i'RANK   A.    Vanderlu" 


Four  hundred  million  dollars  a  year,  $8,000,000  a  week, 
of  fresh  capital  can  profitably  be  used  in  the  development 
of  the  electrical  industry  in  the  United  States  during  the 
next  five  years.  What  the  calls  for  new  capital  might 
reasonably  be  expected  to  reacVi  after  five  years  no  one  can 
predict  with  accuracy,  but  1  believe  it  is  a  conservative 
estimate  to  say  that  the  intelligent  development  of  the  in- 
dustry as  a  whole  will  readily  absorb  $400,000,000  per 
annum  for  the  next  five  years,  if  that  amount  is  available. 

In  making  such  an  estimate,  one  does  not  need  to  draw  on 
one's  imagination.  There  is  no  need  to  picture  broadening 
fields  of  application,  new  methods  of  production  and  distri- 
bution, nor  new  uses  for  energy.  A  survey  of  what  has 
been  going  on  about  us  conies  near  enough  to  being  a  fairy 
tale.  Little  more  is  needed  than  a  grasp  of  present-day 
statistics,  compared  with  those  of  five  or  ten  years  ago,  to 
give  the  basis  for  such  an  estimate. 

We  have  .seen  the  cost  of  construction  and  equipment  of 
all  central  stations  increase  in  the  five  years  from  igo2  to 
1907  from  $500,000,000  to  well  over  $1,000,000,000,  making 
an  increase  of  117  per  cent  in  that  five-year  period.  We 
have  seen  the  output  in  that  time  go  from  2.500,000,000  to 
nearly  6,000,000,000  kw-hr.,  making  an  increase  of  more 
than  133  per  cent.  The  five  years  from  1902  to  1907  is  the 
last  period  for  which  we  have  complete  statistics  for  the 
whole  country.  The  government  is  now  collecting  the 
figures  for  the  five-year  period  ending  with  last  year.  In 
doing  that  .schedules  have  been  sent  to  7000  stations  and 
power  plants,  compared  with  4750  in  1907 — and  it  has  been 
estimated  that  the  cost  of  construction  and  equipment  of 
central  electrical  stations  will  show  an  aggregate  in  1912 
of  $2,000,000,000.  as  against  $1,096,000,000  five  years  ago. 
Here,  then,  has  been  a  requirement  in  five  years  for  central 
station  work  alone  of  $900,000,000,  or,  roundly,  $180,000,000 
a  year,  as  against  a  similar  requirement  in  the  preceding 
five-year  period  of  $100,000,000  a  year  of  new  capital. 

When  we  think  what  is  certain  to  be  done  in  the  way  of 
electrification  of  steam  railroad  terminals  and  heavy  moun- 
tain grades,  when  we  reflect  on  the  larger  use  of  electrical 
energy  for  industrial  power,  in  agricultural  uses,  and  in  the 
continued  growth  of  necessary  interurban  lines,  we  do  not 
need  to  look  further  into  the  possible  development  of  the 
industry  to  see  a  requirement  for  $400,000,000  a  year  of 
new  capital. 

That  means  an  $8,000,000  new  capital  issue  every  week 
for  the  next  five  years.  It  is  such  a  capital  requirement 
that  you  gentlemen  are  facing,  and  which  must  be  success- 
fully met  if  your  energies  are  to  have  an  adequate  field  of 
display.    Can  you  get  it  ? 

Capital  Xeeds  in  All  Fields 

It  seems  to  me  that  there  is  no  more  interesting  question 
that  can  be  proposed  to  those  interested  in  the  electrical  in- 
dustry. When  the  matter  is  put  so  concretely  as  a  new 
$8,000,000  capital  issue  every  week  for  five  years,  the  size 
of  your  financial  problem  can  be  readily  gras-icd.  To  get  a 
fuli  appreciation  of  the  difficulties,  you  may  well  glance 
outside  of  your  own  field,  however,  and  note  that  there  will 
mature  within  that  five-year  period  well  over  $1,000,000,000 
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of  Steam  railroad  securities.  We  may  well  note,  too,  that 
railroad  development  in  the  last  five  years  called  for  from 
$2,500,000,000  to  $3,000,000,000  of  new  capital,  and  1  would 
say  that  there  is  every  reason  to  expect  at  least  as  great  de- 
mands, in  addition  to  the  refunding  operations  in  the  next 
five  years.  The  railroads,  then,  in  five  years  will  need,  say, 
$4,000,000,000  for  refunding  and  fresh  capital.  States  and 
nmnicipalities,  should  they  take  no  more  new  capital  in  the 
next  five  years  than  they  have  in  the  last  five,  will  absorb 
in  the  neighborhood  of  $1,500,000,000  more,  so  with  the 
$2,000,000,000  your  industry  will  need,  there  should  be  pro- 
vided between  now  and  the  end  of  1918  between  $7,000,- 
000,000  and  $8,000,000,000  for  these  three  purposes  alone, 
to  say  nothing  of  general  industrial  and  other  needs. 

These  are  bewildering  figures.  They  sound  more  like  as- 
tronomical mathematics  than  totals  of  round,  hard-earned 
dollars.  The  raising  of  these  sums,  however,  is  the  prac- 
tical problem  that  financiers  have  directly  before  them. 

I'inancicrs  must  count  on  two  elements  over  which  they 
have  no  control  if  they  are  successfully  to  accomplish  the 
gigantic  task.  One  factor  is  the  size  of  the  possible  invest- 
ment fund  itself — the  question  of  whether  or  not  there  can 
be  made  available  a  total  amount  of  capital  for  fresh  in- 
vestment that  will  meet  the  demand  which  can  be  clearly 
foreseen  in  these  three  directions  alone — that  of  general 
transportation,  the  production  and  application  of  electrical 
energy,  and  municipal  capital  expenditures. 

The  second  factor  is  whether  or  not  the  outlook  in  these 
fields  of  investment  is  such  that  the  elements  of  adequate 
return  and  ultimate  safety  will  satisfy  the  owners  of  capital 
and  lead  them  to  direct  such  a  vast  stream  of  new  invest- 
ment into  these  fields. 

At  this  time  I  will  not  attempt  to  go  into  the  first  factor 
— the  size  of  the  possible  investment  fund.  That  would 
require  a  world-wide  survey  of  the  growth  of  wealth  and 
an  examination  of  the  effect  of  modern  legislative  ten- 
dencies; it  would  need  an  examination  of  the  drain  which 
the  vastly  increased  rate  of  taxation  here  and  abroad  is 
putting  upon  capital;  of  the  terrific  wastes  of  militarism, 
that  cancer  which  is  eating  into  the  financial  life  of  Europe 
at  such  an  alarming  pace,  and  of  the  other  phases  of  .gov- 
ernment expenditure,  national,  state  and  municipal,  which 
arc  absorbing  such  vast  totals  of  capital  into  public  and 
largely  non-productive  uses.  It  would  necessitate  taking 
note  of  the  tendency  toward  individual  extravagance,  a  ten- 
dency that  is  world-wide  and  which  is  cutting  into  the  in- 
vestment fund  to  a  startling  degree. 

The  Electrical  Outlook 

Passing  entirely  this  important  side  of  the  subject,  mak- 
ing no  examination  as  to  whether  or  not  the  investment 
fund  can  possibly  be  large  enough  to  meet  the  demands  that 
can  be  clearly  foreseen,  let  us  take  up  only  the  narrow  ques- 
tion of  whether  or  not  the  outlook  in  the  field  of  electrical 
industry  is  such  that  there  is  promise  of  adequate  return 
.nnd  ultimate  safety  sufficient  to  warrant  an  expectation  that 
$400,000,000  a  year  of  fresh  capital  will  flow  into  the  elec- 
trical public  utility  field. 

In  spite  of  the  vast  proportions  that  the  electrical  indus- 
try has  already  reached,  the  huge  total  of  capital  investment 
which  it  represents,  the  substantial  standardization  of  the 


SEPTEMBER    13,    1913 


ELECTRICAL     WORLD 


535 


usiness,  the  complete  social  and  industrial  necessity  which 
our  work  has  created  and  met,  electrical  securities  are  still 
egarded  by  the  general  investor,  the  capitalist,  as  occu- 
ying  a  new  and  only  moderately  seasoned  and  tried  field 
or  investment. 

The  Investor  in  Electrical  Securities 
Among  ten  average  investors  in  corporate  securities,  per- 
aps  not  over  one,  certainly  not  over  two,  have  as  yet  iu- 
ested  at  all  in  electrical  securities.  I  think  it  is  conserva- 
ve  to  say  that  among  individual  investors  certainly  not 
ver  20  per  cent  in  numbers  have  yet  recognized  that  securi- 
es  issued  by  electrical  corporations  have  come  within  a 
inge  which  will  permit  investors  conservatively  to  employ 
leir  funds  in  that  field.  It  is  not  easy  for  you,  perhaps, 
)  realize  how  very  recently  it  is  that  the  whole  field  of 
3ur  business  has  reached  a  point  where  an  investor  might 
lirly  feel  that  he  was  not  entering  a  field  of  experimenta- 
on,  that  the  art  was  sufiiciently  advanced  and  standardized 
)  make  it  reasonably  sure  that  some  brilliant  inventor 
ould  not  upset  all  financial  calculations,  that  the  most 
p-to-date  establishment  might  not  be  turned  into  scrap  by 
Ivances  made  in  the  science  long  before  the  investor  had 
ade  important  inroads  on  the  coupon  sheet  of  his  bond, 
s  that  feeling  of  insecurity  passed  and  the  business  be- 
ime  more  nearly  standardized,  there  then  came  to  be  em- 
lasized  difficulties  in  regard  to  franchises,  until  the  very 
irase  "public  service  corporation"  carried  with  it  to  the 
ivestor's  mind  unpleasant  pictures  of  difficulties  with 
)ards  of  aldermen,  of  threatened  charters,  expiring  fran- 
lise  rights,  new  forms  of  taxation,  state-fixed  rates,  and 
■ofit  divisions  with  municipalities  before  undreamed  of. 

Investors  Fear  Politics 
Four  out  of  five  investors  at  the  present  time  have  their 
inds  closed  against  any  investment  in  securities  of  elec- 
ical  corporations,  and  that  is  true  largely  because  they 
:ar  the  effect  of  present  political  conditions  and  tendencies. 
n  investor  who  has  such  a  fear  may  not  be  marching  in 
ep  to  the  so-called  new  freedom ;  perhaps  he  does  not 
:cognize  fully  the  force  of  the  principles  advocated  in  our 
;w  progressive  politics.  But  remember  he  still  controls 
s  own  capital ;  remember  that  it  is  his  individual  decision 
lat  determines  in  what  field  that  capital  will  be  invested. 
he  problem  that  the  banker  has  to  face  is  to  convince 
vestors  holding  such  views  that  capital  issues  of  this  type 
e  attractive,  and  when  you  ask  bankers  to  convince 
lough  investors  of  this  so  that  they  will  absorb  $8,000,000 
week  of  new  capital  issues,  you  are  outlining  a  large  task. 
The  time  has  now  come,  in  my  opinion,  when  no  man 
ith  capital  to  invest  in  corporate  securities,  if  he  has  a  de- 
re  for  return  that  is  any  larger  than  government  obliga- 
jns  will  pay,  can  longer  hold  back  from  the  study  of  public 
ility  investments.  The  experimental  inventive  stage  is 
ist.  The  business  has  a  background  that  has  now  become 
oad  enough  so  that  one  can  make  valuable  comparisons 
id  sound  deductions.  It  has  ceased  to  be  a  business  of 
ily  small  units,  and  the  tendency  is  markedly  in  the 
rection  of  great  capital  issues  which  shall  have  at  all 
ties  a  broad  market.  The  dangers  from  a  prejudiced,  un- 
ise  or  unfair  vote  bv  a  municipality  or  a  board  of  alder- 
en  are  being  greatly  lessened  by  the  newly  organized  pub- 
:e  service  commissions,  and  these  same  bodies,  recognizing 
e  monopoly  character  of  the  business,  are  guarding  it 
om  useless  and  venal  competition,  as  they  are  also  guard- 
g  the  investor  from  too  free  capital  issues  by  the  opti- 
istic  developer  or  the  enthusiastic  promoter. 
We  are  a  long  way  from  having  either  uniform  or  satis- 
iCtory  administration  of  public  service  commissions,  it  is 
ue.  This  word  commission  has  a  sound  of  wisdom,  ex- 
jrience  and  justice  about  it,  but  after  all  commissions  are 
It  composed  of  men.  and  sometimes  of  very  poorly 
luipped  even  if  honestly  intentioned  men.  All  this  takes 
■  into  the  question  of  government  itself;  but  I  think  no 


one  will  deny  that  the  securities  of  public  service  corpora- 
tions are  sounder  and  their  future  more  secure,  on  the 
whole,  because  of  the  tendency  to  place  the  affairs  of  these 
corporations  under  the  control  of  public  service  com- 
missions. 

Meet  Proper  Puhlic  Demands 

If  I  may  be  permitted  to  say  so,  I  believe  the  highest 
duty  that  you  men  who  are  managing  great  public  service 
corporations  owe  to  the  business  in  which  you  are  engaged, 
the  greatest  service  which  you  can  perform  for  the  future 
development  of  this  field,  lies  in  the  clear  recognition  by 
you  of  the  true  public  service  character  of  this  business  and 
in  meeting  honestly,  intelligently  and  freely  the  proper  de- 
mands that  the  public  makes  upon  you. 

Your  dream  is  of  great  central  stations  that  will  supply 
energy  to  vast  communities,  and  from  which  will  radiate 
trunk  lines  that  will  become  as  necessary  in  the  lives  of 
communities  as  are  lines  of  transportation,  that  will  pro- 
duce electricity  which  will  become  almost  as  essential  to 
our  every-day  life  as  the  blood  in  our  arteries.  That  dream 
is  fast  becoming  a  reality,  and  it  is  right  and  proper  that 
the  public  should  hold  over  those  who  create  such  a  situa- 
tion a  wise  and  just  control.  In  the  degree  in  which  you 
recognize  and  meet  this  right  of  the  public  will  you  get  fair 
treatment  in  return. 

The  public  is  by  no  means  all-wise,  when  it  is  not  well 
informed,  nor  is  it  always  just.  You  can  cite  many  in- 
stances, in  your  own  field,  of  injustice  and  of  unwise  forms 
and  methods  of  control,  but  I  believe  you  will  find  back  of 
every  injustice  which  you  have  received  at  the  hands  of 
the  public  some  measure  of  injustice,  or  unfairness,  or  lack 
of  sincerity  and  frankness,  on  your  own  part  in  dealing 
with  the  public. 

This  business  you  are  in  requires  qualities  of  statesman- 
ship as  well  as  inventive  faculties,  technical  skill  and  busi- 
ness acumen.  It  requires  clean-cut  recognition  on  your  part 
that  you  are  creating  a  condition  of  affairs  wherein  the 
business  in  which  you  are  engaged  becomes  of  vital  neces- 
sity in  the  life  of  the  community,  and  you  cannot  and  ought 
not  to  expect  the  community  to  fail  to  safeguard  itself. 

The  measure  in  which  you  recognize  the  justice  of  the 
public's  rights,  the  activity  and  skill  with  which  you  educate 
the  public  so  that  it  can  make  wise  decisions,  the  extent  to 
which  you  refrain  from  unfairness  or  rapacity,  and  thus 
give  ground  for  greater  unfairness  and  rapacity  in  the 
public's  dealings  with  you,  will,  to  a  large  extent,  be  the 
measure  by  which  capital  will  come  to  recognize  the  secur- 
ity which  this  form  of  investment  ofifers. 

Hold  to  High  Standards 

Those  of  you  who  keep  in  mind  most  clearly  that  any  de- 
viation from  the  highest  standards  on  your  part  in  dealing 
with  the  public  is  apt  to  lead  to  unfair  retaliation  and  un- 
just regulation  by  the  public  of  the  business  in  which  you 
are  engaged  will  find  that  yon  are  creating  about  your 
properties  an  atmosphere  which  will  encourage  the  invest- 
ment of  fresh  capital.  Nor  will  it  be  enough  for  you  to  be 
fair  and  just.  You  must  be  both  patient  and  energetic  in 
educating  the  public,  in  giving  them  information  which  will 
permit  them  to  form  wise  conclusions,  to  make  sound  laws 
and  to  recognize  the  tremendous  importance  of  both  high 
character  and  broad  intelligence  in  the  men  who  are  ap- 
pointed to  positions  on  public  service  commissions. 

The  field  is  new.  The  unavoidable  mistakes  even  at  the 
hands  of  wise  men  will  be  many.  In  the  end  those  mistakes 
will  react  on  the  development  of  the  community  itself,  and 
if  the  voters  can  be  brought  intelligently  to  recognize  this, 
there  will  be  a  strong  force  of  public  opinion  to  compel  the 
appointment  of  properly  qualified  men  to  these  positions 
of  far-reaching  influence. 

Not  only  must  you  throw  all  the  force  you  can  in  the 
direction  of  securing  properly  qualified  men  on  the  com- 
missions, but  you  must  more  broadly  inform  the  public,  so 
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that  the  commissions  will  have  back  of  them  wise  laws, 
framed  by  men  wiio  intelligently  comprehend  the  new  and 
intricate  problems  which  your  development  of  the  industry 
has  raised. 

To-day  one  of  the  greatest  difficulties  that  the  financial 
world  encounters  with  public  service  conmiissions  is  on  the 
ground  of  delay.  Sometimes  commissions  fail  to  recognize 
the  necessity  for  prompt  action.  I'"requently  they  are  so 
burdened  aad  overladen  with  matters  requiring  their  judg- 
ment that  it  takes  months,  or  even  runs  into  years,  before 
decisions  are  rendered.  Those  charged  with  the  duty  of 
financing  public  service  corporations  have  perhaps  more 
ground  for  just  complaint  over  commission  delays  than 
against  the  character  of  decisions  after  they  are  made. 
The  commissioners  themselves  are  by  no  means  to  blame 
for  these  delays.  Not  infrequently  an  impossible  task  is 
given  to  them  to  perform.  I  believe  if  the  public  under- 
stood this  it  would  not  be  difficult  to  obtain  laws  which 
would  permit  the  appointment  of  e.xtra  commissioners,  or 
assistant  commissioners,  or  in  some  manner  to  subdivide  the 
work  so  that  public  business  might  be  promptly  cared  for. 

If,  on  the  whole,  the  industry  can  look  forward  to  fair 
and  intelligent  treatment  at  the  hands  of  voters,  municipal 
authorities  and  state  commissions,  it  is  reasonable  from 
other  points  of  view  to  anticipate  that  capital  will  be  found 
to  supply  the  needs  for  the  development  of  the  next  five 
years,  not  to  look  further  ahead  than  that.  Nothing  in 
connection  with  the  business  is  more  obvious  than  that  the 
tendency  is  toward  large  units,  large  corporations  and  large 
issues  of  a  single  type  of  security.  That  all  tends  directly 
toward  an  absolute  essential  if  we  are  to  have  a  market  for 
public  utility  securities  as  broad  as  the  present  market  for 
railroad  securities.  There  must  be  large  issues,  large 
enough  to  warrant  the  most  careful  investigation  by  issuing 
houses,  large  enough  to  make  a  market  that  investors  can 
buy  and  sell  in  readily,  and  large  enough  so  that  there  will 
be  many  minds  centered  on  the  operating  facts  back  of  that 
security,  making  the  market  price  of  that  security  represent 
the  combined  judgment  of  many  investors,  rather  than 
merely  the  price  placed  on  the  security  by  an  issuing  house. 

The  investor  wants  large  issues,  but  not  at  the  price  of 
over-capitalization.  There  has  been  much  progress  in  the 
last  few  years  in  the  direction  of  large  issues,  which  has  been 
brought  about  through  the  formation  of  holding  companies 
that  control  a  number  of  individual  plants.  In  the  creation 
of  these  holding  companies  there  has  frequently  been  a 
tendency  toward  over-capitalization,  toward  the  building 
of  one  corporation  on  the  junior  securities  of  another,  and 
even  on  the  consolidation  of  holding  companies  and  the 
creation  of  another  type  of  security  still  further  away  from 
a  primary  lien.  That  tendency  should  be  halted.  There  is 
quite  enough  imagination  inherent  in  the  business  itself, 
without  letting  the  imagination  of  the  promoter  come  into 
play  in  creating  issues  with  remote  liens. 

Principles  for  Holding  Companies 
The  holding  company  theory,  I  believe,  is  admirable.  It 
scatters  the  risk :  it  affords  intelligent  supervision  and  en- 
gineering; it  makes  possible  cheaper  purchasing  of  supplies; 
it  gives  a  broader  market  and  a  lower  cost  of  capital — but 
the  relation  of  total  capital  to  total  income  involves  prin- 
ciples that  a  holding  company  can  no  more  transgress  with 
impunity  than  can  the  original  corporation. 

If  the  investor  turns  from  these  large  considerations,, in- 
volving the  relation  of  the  properties  to  public  opinion  and 
civic  control,  and  the  relation  of  capitalization  to  reproduc- 
tive property  values  and  to  earnings,  and  looks  at  the  tech- 
nical side  of  the  business  in  the  present  state  of  the  de- 
velopment of  the  science,  at  the  outlook  for  broader  uses, 
for  more  economical  production,  and  at  the  growing  neces- 
sity of  society  for  the  product  which  you  furnish,  then 
indeed  there  will  be  seen  ground  for  the  most  optimistic 
view. 


As  I  look  back  on  my  boyhood  days  I  think  perhaps  the 
keenest  hours  of  pleasure  that  1  can  reinember  were  when 
I  was  deep  in  Jules  Verne's  "Twenty  Thousand  Leagues 
Under  the  Sea"  or  "The  Mysterious  Island."  I  have  re- 
cently had  a  pleasure  almost  akin  to  that  in  reading  from 
government  reports  some  statistical  abstracts  setting  forth 
the  course  of  electrical  development,  and  in  studying  the 
report  of  the  committee  on  progress  of  the  National  Elec- 
tric Light  Association.  That  report  of  the  committee  on 
progress  comes  as  near  being  a  true  fairy  tale  as  I  know  of 
in  current  literature.  It  makes  me  envious  of  you  men  who 
are  engaged  in  a  field  that  has  in  it  such  possibilities — such 
certainties,  one  may  better  say,  for  the  report  deals  with 
accomplishments  rather  than  expectations. 

Imagination  in  the  Electrical  Industry 
Diversity  factors,  ofif-peak  loads,  the  concentration  of 
central  stations,  the  opening  of  new  fields  for  the  use  of 
energy,  and  the  more  complete  filling  of  old  ones,  makes 
reading  that  fires  one's  imagination.  The  making  of  two 
blades  of  grass  grow  where  one  grew  before  becomes  coin- 
inonplace  by  the  side  of  your  accomplishments  in  cheapen- 
ing the  production  of  electric  energy  cither  by  water-power 
conservation  or  central-station  consolidation.  When  you  add 
to  that  the  economies  of  diversified  load  and  open  up  the 
fields  that  low-priced  current  and  off-peak  loads  make  pos- 
sible, you  have  created  a  business  situation  where  there  is 
as  much  need  and  opportunity  for  sound  imagination  as  has 
ever  existed  in  business  life — imagination,  not  mere  dream- 
ing, but  imagination  that  means  the  correlation  and  new 
application  of  known  facts.  Sound  imagination  here  has 
unlimited  play,  and  you  need  it  all  through  your  organiza- 
tion and  down  to  every  subordinate  who  comes  in  any  real 
contact  with  the  problems  of  labor  and  the  practical  affairs 
of  life.  As  great  rivers  have  affected  population  or  rail- 
road trunk  lines  have  defined  development,  so  will  these  dis- 
tributing lines,  carrying  cheap  electricity,  affect  our  future 
growth. 

The  nation  owes  the  greatest  credit  to  those  among  you 
who  have  seen  this  clearly  and  who  are  contributing  in  the 
largest  measure  toward  a  fuller  realization  of  all  the  pos- 
sibilities. The  man  who  conceived  a  40,000-hp  generator 
is  as  much  entitled  to  honors  at  the  hands  of  our  govern- 
ment as  the  men  who  built  the  steamship  hnpcrator  werf 
entitled  to  be  decorated  by  their  government. 

The  Reduced  Cost  of  Electric  Living 
You  are  selling  one  of  the  few  commodities  that  have  gone 
down  in  price,  while  the  cost  of  nearly  everything  else  that 
enters  into  our  life  has  gone  up.  I  note  that  in  seven  years 
in  which  the  cost  of  living  is  calculated  as  having  advanced 
37  per  cent  the  average  cost  of  electricity  has  gone  down 
17  per  cent.  You  are  in  the  one  line  of  business  where  the 
theory  of  consolidation  seems  to  be  fully  accepted  by  every- 
one who  intelligently  understands  the  factors.  Elsewhere 
in  business  there  is  a  tendency  on  the  part  of  the  public  to 
break  up  large  organizations,  but  in  your  field  the  monopo- 
listic nature  of  the  business  is  recognized  and  there  is  the 
strongest  tendency  toward  consolidation,  and  you  are  dem- 
onstrating, in  consolidation,  the  greatest  economies. 

I  note  that  forty-nine  central  stations  in  Illinois  have 
been  closed  up  and  that  four  are  doing  the  work  better 
I  read  that  400  central  stations  in  New  Y'ork  State  might 
better  give  way  to  forty,  or  even  to  ten.  I  see  it  demon- 
strated that  what  was  originally  your  main  business.  th« 
furnishing  of  electric  light,  is  now  but  incidental,  and  I  air 
told  that  the  economies  of  diversified  load  are  so  large  tha 
the  great  steam  railroads  will  undoubtedly  be  able  to  bu\ 
power  from  central  stations  having  that  diversified  load 
factor  more  cheaply  than  they  can  produce  it  from  thei 
own  central  stations,  however  large  their  requirements  ma- 
become.  The  diversity  of  load-factor  which  perrnits  th 
serving  of  the  countless  needs  of  a  great  community  fron 
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1  central  station,  and  which  leads  to  organization  on  such 

I  scale  tliat  llie  highest  intelHgence  can  be  alTorded  for 
;very  detail  of  su|)ervision  and  engineernig,  is  the  direction 
n  which  we  are  obviously  and  riglitly  moving. 

An  independent  municipal  lighting  plant  is  either  an  in- 
iictment  01  the  intelligence  of  the  comnuinity  where  it  is 
located,  an  indicalion.  of  its  failure  properly  to  supervise 
ind  control  the  corijoration  operating  there,  or  a  criticism 
■)i  the  severest  character  against  the  management  of  the 
private  companies.  The  government  miglil  as  well  under- 
:ai<e  the  organization  of  transportation  lines  solely  for 
service  in  connection  with  the  post  office  to  carry  the  mails 
is  for  a  municipality  to  undertake  ecenoniically  to  produce 
;lectricity  solely   for  street  lighting. 

The  interesting  statistics  of  your  business  show  far  more 
■apid  increase  in  gross  earnings  than  is  shown  by  the  rail- 
roads of  the  country,  great  as  that  increase  has  been. 
What  is  still  better,  in  the  face  of  a  rapidly  decreasing  price 
It  which  energy  is  sold,  net  earnings  show  a  greater  per- 
:entage  of  increase  than  gross,  while  the  tendency  with 
-ailroads  is  distinctly  in  the  opposite  direction. 

Electricity  in  Industries 

No  phase  of  electrical  statistics  strikes  me  as  being  more 
nteresting  than  the  growth  of  the  use  of  electric  power  in 
)ur  industries.  In  ten  years  the  horse-power  of  electric 
notors  in  use  increased  from  less  than  500,000  to  nearly 
1,000,000,  until  to-day  about  a  quarter  of  the  primary  power 
ised  in  the  industries  of  the  United  States  is  furnished  by 
dectric  motors.  The  most  casual  study  of  that  development 
ndicates  that  as  yet  it  is  but  getting  well  under  way,  and 
hat  there  are  as  striking  advances  to  be  made  in  the  next 
ew  years  as  have  been  made  in  the  last  half  dozen. 

The  statistics  of  the  last  five-year  period,  on  the  average 
ost  of  installations  per  kilowatt  capacity,  bear  impressive 
estimony  to  technical  progress,  showing  as  they  do  marked 
nd  steady  decline  in  the  cost  of  installation  and  the  conse- 
[uent  cheapening  of  product.  To  a  layman  it  would  seem 
hat  no  field  offered  more  attractive  possibilities  on  the 
echnical  side  than  further  improvement  in  long-distance 
ransmission  which  will  still  further  broaden  the  field  of 
iperation  of  a  central  station  and  tend  toward  larger  units 
nd  economical  consolidations. 

To-day  a  quarter  of  the  total  industrial  power  utilized  in 
he  United  States  is  electrical.  I  am  told  that  competent 
uthorities  believe  that  fully  85  per  cent  of  the  total  indus- 
rial  power  can  eventually  be  economically  taken  over  by 
entral  electric  power  stations.  This  means  an  addition  of 
lore  than  10,000,000  hp  with  the  present  volume  of  in- 
ustry  and  an  expenditure  in  central-station  construction 
f  $1,875,000,000  for  the  production  of  that  amount  of 
lectricity. 

Those  of  you  who  are  close  to  and  an  intimate  part  of 
le  astonishing  development  of  the  electrical  business  find 
nese,  and  a  hundred  other  interesting  facts  that  might  be 
tated,  but  the  commonplaces  of  your  every-day  business. 
"hey  are  such  sound  and  substantial  facts  that  you  perliaps 
larvel  that  four  out  of  every  five  investors  in  corporate 
ecurities  have  never  bought  an  obligation  of  a  public 
tility  corporation.  You  can  see  how  it  is  possible  soon  to 
e  furnishing  15,000,000  hp  instead  of  5.000,000  hp  to  the 
idustries  of  the  country.  You  can  see  how  it  is  inevitable 
lat  great  central  stations  will  produce  electricity  so  cheaply 
lat  all  the  energy  that  is  required  for  wide  communities 
[ill  soon  be  coming  from  single  central  stations. 

II  Investors  Want  Fair  Public  Treatment 

"  On  the  other  hand,  I  can  see  that,  with  a  little  more  time 
)r  investors  to  become  convinced  that  a  public-service  cor- 
jration  is  not  another  name  for  a  target  against  which  to 
Ivel  unfair  state  and  municipal  enactments,  we  may  have 
'iur  out  of  five   investors   buying   such  securities,   rather 
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In  the  mind  of  the  investor,  the  outlook  for  fair  public 
treatment  of  public-service  corporations  is  the  most  im- 
portant single  factor  in  directing  investment  of  capital  to- 
ward or  away  from  the  electrical  field. 

I  firmly  believe  that  this  matter  of  fair  public  treatment 
lies  largely  in  your  own  hands.  I  f  you  will  do  so  as  well  with 
that  as  you  are  doing  with  the  technical  side  of  the  business, 
the  $400,000,000  a  year  of  fresh  capital  which  you  need  will 
be  forthcoming. 


Analysis  of  Cost  of  Electric  Drive  in  a  Foundry 

In  recommending  the  insta'.lation  of  electric  motors  from 
the  central-station  standpoint  it  is  often  desirable  to  con- 
sider group  drive  as  an  entering  wedge,  leaving  individual 
drive  for  later  investment  after  the  consumer  has  become 
thoroughly  acquainted  with  the  convenience  and  economy 
of  electric  service.  In  the  ensuing  paragraphs  are  given 
the  data  of  a  cost  analysis  in  a  modern  foundry  for  which 
a  motor-service  survey  was  made  by  the  local  central  sta- 
tion. The  table  gives  the  list  of  tools  and  motors  required 
to  operate  them. 

DATA    ON     tools    AND    MOTORS 


Five  polishing  jacks 

Shaft  speed  300  r.p.m. 

5-hp  motor 

One  .10-lb.  trip-hammer 

1700  r.p.m. 

One  shear 

One  23-m.  pulley 

4-in.  X  4-in.  pulley 

One  blower 

Two  7-in.  stones 

Shaft; 

10-hp  motor 

125  r.p.m. 

One  30-in.  pulley 

1710  r.p.m. 

30-in.  pulley 

One  12-in.  pulley 

6-in.  X  5-in   pulley 

Two  75-lb.  trip  hammers 

Shaft: 

5-hp  motor 

325  r.p.m. 

One  12-in.  pulley 

1700  r.p.m. 

13-in.  pulley 

One  7i-in.  pulley 

4-in.  X  4-in.  pulley 

Three  16-in.  lathes 

Shaft: 

One  18-in.  lathe 

One  24-m.  lalhe 

7J-hp  motor 

Two  speed  lathes 

One  22-in.  pulley   ■ 

1710  r..pm. 

One20-in.  upright  drill 
One  sensitive  drill 

Countershaft: 

6-in.  X  5-in.  pulley 

Two  shapers 
One  planer 

One  30-in.  pulley 

One  milling  machine 

One  8-in.  pulley 

The  total  installation  aggregates  27.5  hp  of  connecteq 
load,  and  the  estimated  monthly  energy  consumption  is 
1328  kw-hr.,  giving  a  net  bill  of  $49.17  per  month  for 
electricity.  The  average  load  is  estimated  at  about  7  hp. 
The  present  cost  of  operating  the  foundry  by  steam  power 
is: 

Per  Year 

150  tons  coal,  at  $4.75 $713.00 

Engineer,  two  hours  per  day,  at  25  cents  per  hour 150.00 

288,000  gal.  water,  at  10  cents  per  1,000  gal 28.80 

Oil,  waste,  etc 50.00 

Ash  removal 24  .00 

Taxes,  insurance,  depreciation,  interest  and  repairs 135  .00 

Total  ($91.50  per  month) $1,100.80 

The  first  cost  of  motors  is  as  follows: 

One    5-hp  motor $72  .00 

One  10-hp  motor 158.00 

One    5-hp  motor 72.00 

One  7  5  hp  motor 135  .00 

Total ' $437.00 

With  the  most  liberal  allowance  for  fixed  charges  and 
such  steam-heating  service  as  may  be  necessary  after 
electric  drive  has  been  installed,  there  is  indicated  a  decided 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Commercial  Methods  and  Results  at  Kokomo,  Ind. 

In  shaping  the  local  advcrlisiiig  of  the  Indiana  Railways 
&  Light  Company  at  Kokomo,  Ind.,  advantage  is  taken  of 
timely  newspaper  topics  to  catch  and  hold  the  reader's  at- 
tention for  the  central-station  message  which  follows. 
Thus,  at  the  time  of  a  recent  sensational  escape  in  the  East, 
a  display  "ad"  gave  prominent  position  to  a  scare  heading 
into  which  a  commonplace  house-wiring  exhortation  could 
be  read. 

The  contract  agent  of  the  Kokomo  company,  Mr.  O.  M. 
Booher,  reports  that  by  such  timely  advertising  and  special 
oflfers  the  sale  of  flatirons  in  Kokomo,  a  city  of  20,000  in- 
habitants, has  reached  a  total  of  1685.  A  campaign 
instituted  for  gaining  1000  new  customers  during  the  year 
of  1913  is  also  progressing  satisfactorily.  A  circular  dial  in 
the  conmiercial  office  shows  that  already  more  than  500  of 
these  new  customers  have  been  added  to  the  company's  cir- 
cuits. As  it  is  a  matter  of  record  that  more  new  business 
is  obtained  in  the  latter  part  of  the  year  than  during  the 
first  six  months,  the  hopes  of  the  commercial  department  for 
a  looo-customer  gain  will  doubtless  be  fulfilled. 


A  Pleasure  Car's  82-Mile  Country-Road  Run 

The  electric  pleasure  car  shown  in  the  accompanying 
illustration  recently  made  the  round-trip  run  from  Wash- 
ington, D.  C,  to  Baltimore,  Md.,  and  return  on  a  single 
battery  charge.  .\t  the  time  of  this  trip  part  of  the  road 
had  just  been  heavily  oiled  by  the  State  Road  Commission. 
This  condition  materially  checked  the  machine.  At  one 
point  heavy  sand  was  encountered  but  the  machine,  a 
Detroit  Electric,  had  no  difficulty  in  pulling  through  it. 
The  car  left  Washington  at  7:40  a.  m.  and  four  hours  later 


■U      PIKASIKK    C.\R    ON    WASHINGTON-BALTIMORE    RUN 

was  in  the  downtown  district  of  Baltimore.  The  run 
through  Baltimore  was  over  cobblestones.  The  drive  back 
to  Washington  occupied  an  hour  longer,  as  it  was  neces- 
sary, because  of  road  repairs,  to  return  by  Hyattsville  and 
the  Queen  Chapel  Road. 

The   car  arrived   in   Washington   in   excellent   condition 


travel  a  number  of  miles  further.     This  car  had  already 
been  driven  6213  miles  with  the  same  equipment. 

Xot  long  ago  the  Washington-Baltimore  round-trip  run 
was  made  by  an  electric  truck  of  the  same  manufacture 
carrying  a  load  of  1200  lb. 


Nickel-Plated  and  Costly  Heating  Appliances 

Critical  comment  on  the  use  of  nickel-plated  finishes  for 
electric-heating  devices  is  contained  in  the  following  letter 
received  from  the  manager  of  a  Middle  West  central-station 
company : 

"Nickel  plate  is  all  right  in  its  place,"  he  writes,  "but  it  is 
bad  policy  to  make  it  the  chief  feature  of  a  heating  appli- 
ance. The  gas  people  have  been  a  long  time  at  their  busi- 
ness and  have  passed  the  nickel-plate  stage  long  ago. 
Their  chief  effort  is  to  make  the  toaster,  the  broiler  and  the 
iron  do  the  business,  and  they  make  these  things  inexpen- 
sive in  order  to  sell  the  gas.  But  the  aim  of  manu- 
facturers of  electrical  apparatus  is  to  make  profits  in  the 
sale  of  their  wares,  letting  the  central  station  do  the  best 
it  can  with  the  resulting  situation.  Flatirons  are  now  be- 
ginning to  be  sold  at  a  somewhat  reasonable  price,  but  this 
has  been  accomplished  only  because  new  manufacturers 
entered  the  field  and  forced  prices  down. 

"Taking,  for  example,  an  electric  stove  with  two  heating 
plates  and  an  oven  with  two  heating  plates,  it  is  manifest 
that  the  material  and  workmanship  in  such  a  stove  are  not 
so  much  as  in  a  gas  or  gasoline  stove  of  the  same  size.  But 
such  gas.  gasoline  and  oil  stoves  can  be  bought  at  about 
one-third  of  the  price  of  electric  stoves  of  like  capacity. 
The  experimental  stage  is  passed.  The  heating  element  is 
now  cheap  and  reliable,  so  that  in  reliable  flatirons  the  ele- 
ments are  guaranteed  for  all  time.  We  feel  that  the  prices 
for  stoves  and  all  other  electric  utensils  will  similarly  come 
down  to  a  par  with  their  competitors'  within  the  next  two 
or  three  years,  and  we  do  not  propose  to  promote  the  us« 
of  electric  stoves  and  utensils  until  they  are  on  the  market 
at  reasonable  prices.  We  would  then  place  a  separate  watt- 
hour  meter  on  such  services,  charging  our  regular  motor 
rate,  which  ranges  from  5  cents  to  2  cents  per  kw-hr." 


Watt-Hour  Meter  Testing  for  Central  Stations 

Hv  C.  \\'.  Ward  and  H.  N.  Stroh 

The  writers  have  designed  and  put  in  use  for  the  Du 
quesne  Light  Company,  Pittsburgh,  a  test  board  or  rack  ii 
which  two  or  more  portable  service  types  of  rotating  stand 
nrd  watt-liour  meters  may  be  checked  at  the  same  tim' 
against  a  carefully  calibrated  laboratory  rotating  standarc 

The  device  reduces  to  a  minimum  the  labor  expense  in 
volved  in  the  weekly  checking  of  a  number  of  portabl 
standards,  yet  enables  the  inspector  to  maintain  a  ver 
high  degree  of  accuracy. 

Primarily  the  rack  is  a  large  container  built  to  accomm' 
date  the  number  of  rotating  standards  desired.  Westin; 
house  standards  of  the  5-amp  to  40-amp,  ioo-200-volt  ty[ 
are  employed  by  the  Duquesne  Light  Company,  and  t* 
rack  in  use  is  built   for  twenty  standards.     The  rack  ca 
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From  the  accompanying  photograph  and  sketches  one 
n  see  at  a  glance  the  adaptability  of  the  rack  and  realize 
hat  a  time  saver  it  is. 

The  meter  movements  as  a  whole  are  removed  from  their 
ood-carrying  cases  and  their  drums  and  contact  fingers 
e  carefully  inspected,  after  which  dust  and  foreign  par- 
ries are  blown  out  with  heated  compressed  air.    The  com- 


FIG.    I RACK    FOR    TESTING    WATT-lKlUK     METEK.S 

ete  movements  are  then  inserted  in  the  various  compart- 
ents  as  shown.  These  compartments  are  so  designed 
lat  the  element  has  as  exact  a  fit  as  when  in  its  carrying 
ise.  being  level,  sealed  from  air  currents,  and  with  the 
mnt  (potential)  coils  automatically  cut  into  the  circuit  on 
le  under  side  of  the  potential  binding  posts 'through  the 
edium  of  the  two  springs  shown  on  the  left  side  of  each 
)mpartment.  These  springs  make  a  most  positive  connec- 
nn  and  cannot  get  out  of  order. 

The  potential-coil  connections  are  wired  up  in  a  special 
ay  to  compensate  for  the  drop  in  voltage  when  a  large 
imber  of  the  standards  are  being  checked  at  one  time. 
The  series  (current)  connections  to  the  standards  are 
ade  by  short,  flexible  leads  coming  up  from  the  rear  of 
e  rack,  along  which  run  two  flat  copper  buses,  each  capa- 
c  of  carrying  loo  amp.  From  the  sketch  showing  the 
,ar  of  the  rack  it  will  be  seen  that  these  strips  are  split 
^temately  at  each  meter  and  that  no  two  adjacent  meters 
e  cut  in  on  the  same  strip  or  bus.     Such  an  arrangement 


utralizes  the  effects  of  any  stray  fields  set  up  by  these 
tses.  The  master  meter  employed  as  standard  is  of  the 
i^ular  Westinghouse  rotating  type  with  a  few  special 
Mdifications  insuring  greater  accuracy  and  facility  of  han- 
'ng.  These  modifications  have  been  worked  out  in  the 
1  loratory  and  have  been  conceded  by  meter  experts  to  have 
cisiderable  mprit 


Testing  includes  a  check  upon  each  series  and  shunt  in- 
strument winding  and  the  error  taken  as  final  in  each  test 
is  the  average  of  three  checks  under  each  condition. 

The  usual  method  of  returning  to  zero  the  pointer  of 
each  meter  being  checked  is  to  employ  a  switch  in  the 
potential  circuit  of  each.  This  method  is  slow  and  unsatis- 
factory. On  this  rack  the  front  is  hinged  so  that  it  drops 
down  with  counter-weights,  thus  exposing  the  moving  ele- 
ment of  each  standard.  The  disk  is  then  turned  by  a  light 
pressure  of  the  finger  and  the  pointer  brought  exactly  to 
zero  at  once.  The  calibration  card  for  each  meter  is  always 
exposed  for  entries,  being  held  by  a  spring  clip  on  a 
small  shelf  directly  in  front  of  its  respective  meter.     This 
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POTENTIAL    CIRCUIT 

shelf  also  prevents  the  warping  of  the  hinged  door,  which 
effectively  seals  each  compartment  against  the  influence  of 
air  currents.  A  latch  similar  to  that  employed  on  refriger- 
ators is  used  to  hold  this  swinging  front  tightly  in  place 
when  closed. 

Shelves  are  made  underneath  each  compartment  for  the 
storing  of  the  empty  meter  cases  while  the  elements  are. 
under  test.  A  hinged  cover  fits  over  the  entire  top  of  the 
rack,  which  is  closed  when  not  in  use. 

Each  series  winding  is  tested  at  full,  half,  tenth  and  twen- 
tieth load  current  and  at  both  voltages,  a  total  of  ninety- 
si.x  tests  for  each  meter.  These  tests  are  made  on  .Sunday, 
all  standards  being  brought  in  Saturday  by  the  testers. 
Thus  on  Monday  morning  a  carefully  calibrated  standard  is 
ready  for  each  tester  for  his  week's  work. 


Co-operation  with  the  Sales  Department 

What  are  the  functions  of  the  sales  department?  Is  it 
limited  and  circumscribed  to  the  making  of  contracts  and 
nothing  more?  "In  Detroit  we  think  that  its  scope  is  very 
much  broader,"  explained  Miss  Sarah  M.  Sheridan,  sales 
manager  of  the  Edison  Illuminating  Company  of  Detroit, 
in  a  paper  delivered  before  a  recent  convention  of  the  sales 
managers  of  Edison  illuminating  companies  held  at  Asso- 
ciation Island,  N.  Y.     An  abstract  of  the  paper  follows: 

In  the  central-station  business  no  sale  can  be  considered 
as  a  closed  transaction.  The  company  in  selling  its  com- 
modity is  performing  a  service  which  it  aims  to  make  con- 
tinuing to  each  customer.  The  appointment  of  the  sales 
manager  as  special  agent  of  the  company  carries  authority 
to  make  and  sign  the  company's  contracts  for  the  sale  of 
electric  energy;  to  make  adjustments,  settlements  and  can- 
cellations of  such  contracts,  and  to  procure  by  lease  or  pur- 
chase easements  and  rights-of-way  for  the  electric  lines  of 
the  company. 

This  implies  that  the  department  shall  not  only  find  a 
market  for  the  company's  output  and  constantly  increase 
that  output  by  securing  new  customers  and  finding  new 
uses  but  shall  also  settle  all  complaints,  disputes  and  claims 
concerning  service  or  charges.  In  fact,  the  Detroit  depart- 
ment disposes  of  all  complaints    whatsoever    in    the    first 
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The    I"UNl)AMENTAI.S   OF    CoURTESY    AND    FaIR    DEALING 

An  advertised  expression  of  a  courteous  and  fair-dealing 
policy  iiiakts  little  impression  on  the  general  sentiment  of 
a  coMinuniUy.  But  such  a  policy  lived  up  to  year  in  and 
year  out  in  all  relations  with  individual  members  of  the 
same  connnunity  builds  up  for  a  company  a  public  good-will 
that  is  invaluable.  The  courtesy  of  llie  sales  department 
expressed  to  the  public  through  its  salesmen  who  are  secur- 
ing business  is  of  little  value  in  creating  favorable  public 
sentiment  if  the  construction  department,  for  instance,  in 
order  to  keep  down  costs,  disregards  the  same  public  in  set- 
ting its  poles  without  thought  of  public  convenience,  or 
ruthlessly  sacrifices  trees  to  facilitate  its  own  work,  or  if  an 
underground  department  persistently  tears  up  and  kee]is 
open  streets  without  regard  or  provision  for  the  public  use 
thereof. 

Such  contradictory  methods  can  only  result  in  the  charge 
against  the  company  of  hypocrisy.  If  the  company  is  not 
going  to  be  consistent  in  all  of  its  dealings,  it  would  be  far 
better  that  the  sales  department  should  not  profess  a  policy 
of  courtesy  and  fair  dealing.  We  writhe  under  tlie  charge 
that  the  company  is  particularly  gracious  when  securing  a 
contract  and  indifferent  and  arbitrary  when  the  customer 
is  looking  for  a  favor. 

Dei'artments'  Relations  to  the  Organization 
In  an  organization  of  many  departments  each  department 
is  apt  to  consider  itself  the  mainspring  of  the  organization. 
From  the  salesman's  point  of  view  the  sales  department  is 
the  most  important,  hence  the  salesman  interprets  co-opera- 
tion to  be  that  the  other  departments  shall  do  as  the  sales 
department  wishes  and  directs.  At  the  same  time  the  pro- 
duction department,  feeling  its  value,  knows  well  that  the 
sales  department  would  be  of  no  use  without  something  to 
sell.  The  construction  department  concludes  that  without 
Its  work  none  of  the  others  could  operate,  and  it  probably 
joins  in  with  the  sentiment  that  the  sales  department  does 
not  really  amount  to  much  any  way.  because  the  public  must 
have  service  and  if  the  sales  departiuent  did  not  seek  the 
customers  the  customers  would  perforce  come  to  the  com- 
pany. 

Time  was  when  the  construction  department  would  turn 
back  an  order  involving  an  extension  of  lines  with  the 
notation  "P.usincss  not  worth  the  cost  of  extension."  The 
construction  de[)artment  did  not  know,  as  the  sales  depart- 
ment believed,  that  the  very  shabby  building  involved  was 
the  beginning  of  a  prosperous  industry;  nor  did  the  firm 
name  represent  to  the  construction  department,  as  it  did  to 
tl>e  sales  department,  honest,  intelligent  men  who  were 
bound  to  succeed.  The  construction  department,  because  not 
constantly  reminded  in  its  daily  dealings  with  the  public, 
had  forgotten  that  an  inherent  factor  in  the  conuiany's 
existence  is  that  "the  company  must  meet  all  reasonable  de- 
mands of  its  public."  The  same  department  more  recently 
was  unable  to  see  why  its  schedule  of  work  for  sever j1 
days  shoidd  be  disarranged  in  order  to  give  service  in 
twenty-four  hours  to  a  plant  where  the  steain  engine  had 
broken  down.  The  work  involved  the  construction  of  three 
blocks  of  primary  line,  the  hanging  of  a  heavy  transformer 
and  the  securing  of  crossing  waivers  from  two  railroads. 
The  construction  department  did  not  appreciate  that  such 
a  demonstration  of  the  company's  ability  to  serve  would  gain 
a  good  customer  and  displace  a  steam  plant  tliat  the  sales 
department  had  been  endeavoring  for  three  years  to  sliut 
down. 

Mutual  Understanding  Between  Staffs 
If  the  sales  department  has  authority  to  insist  that  work 
shall  be  done,  and  done  promptly,  even  though  it  does  not 
meet  the  approval  of  the  construction  department,  the  pub- 
lic is  served.  But  this  is  not  enough.  Satisfactory  co- 
operation is  not  attained  by  mere  authority.  Mutual  under- 
standing is  needed.     The  understanding  that  now  exists  in 


the  Detroit  company  between  these  departments  was  a  mai- 
ler of  slow  growth.  F'requent  conferences  between  the 
heads,  and  very  frequent  telling  of  the  construction  chief 
and  his  foremen  of  what  the  sales  department  hoped  to  ac- 
complish in  its  work,  have  helped  greatly.  Authority,  within 
certain  limits,  given  to  tho  sales  department  to  decide  with- 
out reference  to  the  general  manager  as  to  whether  or  not 
an  extension  shall  be  made  inspired  some  belief  in  the  sales 
department. 

But  understanding,  real  co-operation  from  the  construc- 
tion department  came  after  two  assistant  superintendents 
had  been  detailed  to  report  jointly  to  both  the  sales  depart- 
ment and  the  superintendent  of  construction.  One  of  these 
men  is  responsible  for  the  maintenance  of  motor-service 
lines  and  transformers  and  is  in  close  touch  with  the  motor- 
service  salesmen  and  the  customers  they  are  dealing  with. 
The  other  superintends  service  connections  made  on  sales 
department  orders,  and  on  call  of  the  sales  department 
makes  directly  for  it  estimates  of  cost  of  extensions.  Re- 
porting thus  to  the  sales  department  and  absorbing  its  spirit 
of  "increasing  business"  gives  him  a  commercial  point  of 
view  that  he  would  not  acquire  as  an  operating  foreman. 
Responsibilities  op  the  Sales  Depart.ment 

That  these  two  departments  now  work  remarkably  well 
together  does  not  mean  that  the  sales  department  itself  has 
not  had  to  learn  a  few  things.  We  know  that  it  serves 
neither  good  service  nor  economy  to  insist  on  rushing  a 
piece  of  work  merely  to  make  a  spectacular  showing  to 
some  customer,  and  we  know  that  every  time  w'e  break  into 
the  regular  progress  of  the  work  by  asking  for  emergency 
service  we  are  not  only  increasing  the  expense  but  we  are 
delaying  service  to  other  customers.  W'e  know  that  if  wf 
are  to  get  the  best  service  we  must  give  the  construction 
department  early  notice  of  work  to  be  done.  Our  sales- 
men secure  their  contracts  as  early  as  possible.  If  therf 
is  delay  in  signing  the  contract,  the  construction  depart- 
ment is  notified  in  advance  that  a  rush  order  will  come  in 
later  for  the  given  piece  of  work. 

Allowing  Custo.mers  Credit  Standing 

In  the  matter  of  credits  the  sales  department  also  wears 
the  scars  of  battle.  The  credit  department,  being  closely 
allied  with  accounting,  has  a  tendency  to  set  up  precise  rul- 
ings that  are  sometimes  difficult  to  enforce  when  the  human 
factor  is  introduced.  We  must  agree  that  when  a  man 
fails  to  pay  his  bills  it  is  foolish  to  allow  further  charges 
to  accrue.  But  while  recognizing  these  rules  as  reasonablf 
in  general,  we  meet  serious  difficulty  if  they  are  applied 
without  discretion.  We  have  found  that  many  a  man 
whose  past  record  would  not  entitle  him  to  credit  has 
started  afresh  and  been  a  profitable  customer.  According 
to  credit-department  ethics,  a  poor  record  of  payment  01 
bills  does  not  entitle  a  customer  to  a  fresh  start  without 
security;  but  sometimes  this  same  security  would  be  thf 
deciding  factor  as  to  whether  or  not  the  customer  shall  use) 
our  service.  A  ci;edit  department,  because  it  is  not  in 
immediate  touch  with  the  outside  conditions,  does  not  senso 
the  possibility  of  success  or  failure  in  an  enterprise  as  thtj 
sales  department  does. 

In  Detroit  the  sales  department  has  the  authority  oi 
deciding  the  initial  credit  of  a  customer,  but  it  never,  n<| 
matter  how  tempting  the  business,  extends  credit  to  om 
who  has  previously  made  unnecessary  trouble  or  shown  ; 
disposition  to  be  dishonest.  This  solution  has  not  onl; 
obviated  the  friction  between  these  departments,  but  th 
sales  staff  has  succeeded  where  the  credit  men  failed  ii 
collecting  doubtful  and  stubborn  accounts,  besides  sti 
holding  the  business  and  good-will  of  the  customer. 
Absorption  of  Meter-Installation    Staff 

The  Detroit  sales  department  long  ago  absorbed  tb 
meter-installation  department  solely  in  order  that  its  ide; 
of  prompt  service  micht  be  met,  and  it  has  never  since  ha 
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ison  to  doubt  the  wisdom  of  the  absorption.  The  meter 
vision  is  just  as  thoroughly  iiitbued  with  the  spirit  of 
od  and  prompt  public  service  as  is  the  sales  department 
oper. 

The  department  that  primarily  meets  the  public,  it 
sms,  must  make  its  contact  as  broad  as  possible  and 
ould  be  the  truest  and  most  complete  expression  of  the 
rrfpany's  policy  and  ability.  To  be  such  an  expression  it 
JSt  understand  the  desires  and  difficulties  of  all  the  other 
partnients.  It  must  speak  with  one  voice,  not  with  many 
ices.  And  in  taking  to  itself  this  business  of  direct  deal- 
g  with  the  public  the  sales  department  has  realized  that 
lile  it  may  be  "the  voice  of  the  company,"  it  must,  like 
e  good  ship  Dimbula,  speak  as  one  voice  for  every  part 
the  ship. 


Saving  Soles  with  Electric  Irons 

The  young  woman  who  has  charge  of  window  displays  for 
Louisville  central  station  recently  utilized  a  couple  of 
irs  of  women's  shoes  as  an  effective  argument  for  electric 
3ns.  On  one  side  of  the  window  she  placed  an  old-style 
diron  and  below  it  a  well-worn  pair  of  women's  boots, 
a  down  at  the  heel  and  in  dire  need  of  resoling.  In  con- 
ist,  on  the  other  side  of  the  display  was  the  cleanly  and 
ining  electric  iron,  accompanied  by  a  trim  pair  of  shoes 
nich  bespoke  the  ease  and  convenience  of  electric  service. 
5  the  many  women  who  passed  the  window  this  mute  dis- 
ly  oflFered  its  own  feminine  appeal. 


Central-Station  Service  for  Bro»klyn   (N.  Y.) 
Post  Office 

.\  contract  recently  taken  by  the  Edison  Electric  11- 
minating  Company  of  Brooklyn,  N.  Y.,  possesses  more 
an  customary  significance  in  that  it  indicates  very  clearly 
e  marked  trend  of  the  times  toward  central-station  ser- 
:e.  The  contract  was  made  with  the  government  for  the 
elusive  supply  of  light,  heat  and  motor  service  for  the 
ooklyn  post  office,  in  which  a  private  plant  had  been 
erated    for   many  years. 

The  equipment  replaced  consists  of  two  so-kw  and  one 
-kw  generator,  directly  connected  to  standard  upright 
tomatic  engines;  two  12-in.  by  20-in.  duplex  steam-driven 
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a  period  of  more  than  one  year.  Tests  made  during  that 
time  convinced  the  Treasury  Department,  which  has  juris- 
diction in  the  matter,  that  it  was  more  economical  in  Brook- 
l\n  to  purchase  electric  energy  for  lighting,  motor  service 
and  steam,  than  to  generate  it. 


Illumination  and  Wiring 

Night  Illumination  of  Swimming  Pool 

The  excellent  night  illumination  of  the  Delmar  swimming 
pool  in  Delmar  Garden,  St.  Louis,  as  planned  and  carried 
out  by  the  Electric  Company  of  Missouri,  is  illustrated  here- 
with.    The   St.   Louis   "white  way"   lamp,  which  has  met 
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with  much  success  at  the  hands  of  the  electric-service  men 
of  that  city,  is  used  with  good  effect.  Five  cables  suspended 
over  the  pool  each  support  five  500-watt  tungsten  lamps,  as 
shown.  The  tower  in  the  center  of  the  basin  supports  two 
additional  lamps  of  the  same  size  attached  to  a  cross-arm. 
One-quarter-inch  standard  g^iy  wire  is  used  for  the  sus- 
pension cables.  The  cable-suspended  lamps  are  spaced  at 
equidistant  intervals,  and  the  lamps  may  be  lowered 
easily  for  renewals.  However,  the  present  installation  was 
made  in  May,  and  no  renewals  had  been  necessary  up  to 
Aug.  20.  No.  8  wire  is  used  for  the  lamp  circuits,  which 
are  fed  from  three  No.  4  secondaries. 

Before  the  present  system  was  installed  both  flame-arc 
lamps  and  tungsten  clusters  were  installed  to  light  this 
pool,  but  it  is  reported  that  the  single-unit  "white  way" 
lamps  now  in  use  have  given  results  more  satisfactory  to 
the  proprietors  of  the  resort.  As  this  swimming  pool  is 
very  popular  during  the  summer,  the  "white  way"  lamps 
have  received  a  great  deal  of  attention,  and  much  favorable 
comment   upon  them  has  been  heard. 


Concrete  Resistors  for  Lightning  Arresters 

Concrete  resistors  for  lightning-arrester  service  which 
are  in  general  use  on  the  ii,ooo-volt  and  22,000-volt  systems 
of  a  Georgia  central-station  company  are  illustrated  in  the 
accompanying  sketch.  Into  a  solid  concrete  block  measur- 
ing approximately  4  ft.  long  and  i  ft.  on  a  side  are  cast 
two  squares  of  bronze  or  copper  mesh,  one  near  each  end. 
The  block  is  then  stood  upright  at  the  point  of  installation, 
being  set  a  few  inches  into  the  earth  to  insure  it  against 
accidental    overturning.      To    the    upper-mesh    electrode    is 


'compressors,  and  one  14-in.  by  i8-in.  duplex  air  com 
lisor. 

he  Brooklyn  post  office  building  itself  covers  nearly  an      connected  the  tap  from  the  middle  member  of  the  double 
Te  city  block.  horn-gap,  the  circuit  through  to  the  transformer  or  other 

egotiations  preliminary  to  signing  this  contract  covered      station   apparatus  being  completed  by  a  piece  of  copper- 
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wire  fuse,  as  shown.  The  lower-niesli  electrode  embedded 
in  the  block  is  similarly  connected  to  a  couple  of  8-ft. 
ground  pipes  or  ground  rods  driven  deep  into  the  soil. 
While  the  circuits  are  also  adequately  protected  on  the 
low-tension  side,  the  fuse  shown  is  especially  provided  for 
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til 


CONC-RETE    RESISTOR     FOR     LIGHTNING     ARRESTER 


protection  to  the  high-tension  line.  The  copper-wire  link 
used  is  designed  to  give  four  times  the  full-load  carrying 
capacity,  and  each  lineman  carries  in  his  pocket  notebook 
a  table  of  sizes  suitable  for  the  various  installation  ratings 
at  both  11,000  volts  and  22,000  volts. 


Wiring  of  the  Continental  and   Commercial   Bank 
Building 

Nearly  all  the  interior  conduits  fur  the  Continental  and 
Commercial  National  Bank  Building  in  Chicago  have  now 
been  installed.  Since  the  publication  of  the  article  describ- 
ing the  electrical  wiring  and  illumination  of  this  large 
building  in  the  Electrical  IVorld  of  July  26  last,  the  rating 
of  the  feeder  cables  for  the  tenants  has  been  materially 
increased,  and  it  may  be  of  interest  to  give  the  sizes  of 
cables  as  finally  decided  upon.  There  are  four  main  wire 
shafts,  which  may  be  designated  as  shafts  A,  B,  C  and  D. 

In  shaft  A,  fur  tenants,  there  will  be  three  900,000-circ. 
mil  cables  incased  in  three  2-in.  conduits,  supplying  the 
seventeenth,  eighteenth,  nineteenth  and  twentieth  floors; 
three  900,000-circ.  mil  cables  in  2-in.  conduits  supplying  the 
floors  from  the  twelfth  to  the  sixteenth  inclusive;  three 
1,000,000-circ.  mil  cables  in  the  same  size  conduit,  supply- 
ing the  sixth  to  the  eleventh  floors,  inclusive.  The  second, 
fourth  and  fifth  floors  will  be  supplied  by  three  650,000- 
circ.  mil  cables  in  three  2-in.  conduits.  The  space  from  the 
sub-basement  to  the  third  mezzanine  floor  will  be  supplied 
by  means  of  three  350,000-circ.  mil  cables  in  three  1.25-in. 
conduits. 

The  building-service  feeders  in  shaft  A,  from  the  sub- 
basement  to  the  third  mezzanine  floor,  will  consist  of  three 
No.  4  wires  in  one  1.25-in.  conduit,  in  addition  to  three 
400,000-circ.  mil  cables  feeding  into  all  floors  from  the 
second  to  the  penthouse  on  the  roof  and  incased  in  three 
1.25-in.  conduits. 

The  tenants'  feeders  in  shaft  B  will  be  as  follows:  Sup- 
plying floors  from  the  seventeenth  to  the  roof,  three 
900,000-circ.  mil  feeders  in  three  2-in.  conduits;  supplying 
floors   from  the  twelfth  to  the  sixteenth   inclusive,   three 


900,000-circ.  mil  feeders  in  three  2-in.  conduits;  supplying 
floors  from  the  sixth  to  the  eleventh  inclusive,  three 
850,000-circ.  mil  cables  placed  in  three  2-in.  conduits;  sup- 
plying the  second,  fourth  and  fifth  floors,  three  600,000- 
circ.  mil  feeders  in  three  1.25-in.  conduits;  supplying  floors 
from  the  sub-basenicnt  to  the  third  mezzanine,  three  450,- 
ooo-circ.  mil  cables  in  three  1.5-in.  conduits. 

In  shaft  B  for  public  uses  there  will  be  three  No.  4  wires 
in  one  1.25-in.  conduit,  feeding  into  floors  from  the  sub- 
basement  to  the  third  mezzanine  floor.  In  addition  there 
will  be  three  550,000-circ.  mil  cables  in  three  1.5-in.  con- 
duits, feeding  inte  all  floors  from  the  second  floor  to  the 
roof. 

Tenants'  feeders  in  shaft  C  will  consist  of  three  900,000- 
circ.  mil  cables  in  three  2-in.  conduits,  supplying  the  seven- 
teenth and  upper  floors ;  three  900,000-circ.  mil  cables  in 
three  2-in.  conduits,  supplying  the  twelfth  to  the  sixteenth 
floor  inclusive;  three  i,ooo^ooo-circ.  mil  cables  incased  in 
three  2-in.  conduits,  supplying  the  sixth  to  the  eleventh 
floor  inclusive;  three  650,000-circ.  mil  cables  in  three  2-in. 
conduits,  supplying  the  second,  fourth  and  fifth  floors.  For 
the  tenants  in  the  portion  of  the  building  served  by  this 
shaft  from  the  sub-basement  to  the  third  mezzanine  floor 
there  will  be  three  450,000-circ.  mil  cables  in  three  1.5-in. 
conduits. 

Building  service  in  shaft  C  will  be  supplied  by  three  No. 
2  wires  in  one  1.5-in.  conduit,  feeding  floors  from  the  sub- 
basement  to  the  third  mezzanine  floor,  in  addition  to  three 
450,000-circ.  mil  cables  in  three  1.5-in.  conduits,  feeding 
the  second  floor  and  floors  above  to  the  roof. 

In  shaft  D  the  tenants'  service  will  be  supplied  by  three 
900,000-circ.  mil  cables  in  three  2-in.  conduits,  supplying 
the  seventeenth  floor  and  floors  above;  three  1,000,000-circ. 
mil  cables  in  three  2-in.  conduits,  supplying  the  twelfth  to 
the  sixteenth  floor  inclusive;  three  1,000,000-circ.  mil  cables 
in  three  2-in.  conduits,  supplying  the  sixth  to  the  eleventh 
floor  inclusive;  three  750,000-circ.  mil  cables  in  three  2-in. 
conduits,  supplying  the  second,  fourth  and  fifth  floors;  three 
450,000-circ.  mil  cables  in  three  1.5-in.  conduits,  supplying 
space  from  the  sub-basement  to  the  third  mezzanine  floor. 

The  public  wiring  in  shaft  D  will  consist  of  three  No.  2 
wires  in  one  1.5-in.  conduit,  supplying  the  space  from  the 
sub-basement  to  the  third  mezzanine  floor,  and  three 
450,000-circ.  mil  cables  in  three  1.5-in.  conduits,  supplying 
all  floors  from  the  second  floor  to  the  penthouse  on  the 
roof. 

In  addition  to  this  wiring  there  will  be  two  500.000-circ 
mil  cables  in  two  1.5-in.  conduits,  supplying  the  fans  in 
the  attic  on  the  twenty-first  floor.  On  the  fourteenth  floor 
there  are  two  elevator  distributing  panels,  and  for  each  of 
these  there  will  be  two  i, 400,000-circ.  mil  feeders  in  two 
2.5-in.  conduits.  In  the  penthouse  on  the  roof  there  are 
al.so  two  elevator  distributing  panels.  One  of  these  will  bt 
supplied  by  two  i. 400,000-circ.  mil  cables  in  two  2.5-ir 
conduits,  and  the  other  by  two  1,500,000-circ.  mil  feeders  ir 
two  2.5-in.  conduits.  The  private  elevator  panel  on  th( 
seventh  floor  will  be  supplied  by  two  No.  0000  cables  in  ont 
2-in.  conduit.  On  the  sixth  floor  there  are  two  panels  con 
trolling  dumb-waiters,  and  each  of  these  is  supplied  fron 
two  No.  4  wires  in  a  1.25-in.  conduit. 


Montgomery's  400  Electric  Signs 

Four  hundred  electric  signs  are  in  operation  on  the  street 
and  buildings  of  Montgomery,  Ala.,  representing  a  cor 
nected  load  of  about  550  kw.  Most  of  the  lamps  are  2( 
watt  carbons,  so  that  in  all  more  than  20,000  sign-lamps  ai 
in  service,  averaging  about  fifty  lamps  per  sign.  Men 
gomcry's  population  is  locally  estimated  at  about  45,00 
The  Montgomery  Light  &  Water  Power  Company  and  tl 
Montsromery  Light  &  Traction  Company  both  offer  If 
rates  for  sign  and  display  lighting  in  that  city. 
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Concrete  Poles  Integral  with  Building  to  Save  Space 

At  the  Xo.  3  plant  of  the  Aluminum  Company  of  America 
t  Niagara  Falls,  N.  Y.,  the  problem  of  conserving  real 
state  has  been  solved  in  one  instance  by  resorting  to  a 
ovel  type  of  overhead-line  construction.  The  motor- 
;rvice  wires  reach  the  mill  over  a  pole  line  and  from  the 
DCner  of  the  low  concrete  building  which  adjoins  the  main 
ictory  are  carried  by  concrete  poles  constructed  integral 
ith  the  building. 

As  shown  in  the  illustration  herewith,  the  reinforcing 
xtends  up  the  wall  of  the  building  and  continues  to  a  point 
ear  the  top  of  the  pole.  Braces  of  reinforced  concrete  are 
it  on  three  sides  of  the  poles  at  an  angle  of  about  45  deg. 
he  poles  extend  about  10  ft.  above  the  roof,  giving  ample 
learance  between  the  wires  on  the  lower  cross-arm  and  the 
jof. 

This  arrangement  has  the  further  advantage  of  allowing 
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DE  A.\D  END  VIEW  OF  CONCRETE  POLES  BUILT  INTEGRAL  WITH 
I  FACTORY 

fe  spur  track  which  is  shown  beside  the  wall  to  be  placed 
oser  to   the    factory   than   would   have   been   possible    if 

Doden  poles  had  been  set  in  the  earth  near  the  building. 

lus  in  loading  and  unloading  cars  the  distance  between 
Ve  car  door  and  the  sill  of  the  factory  entrance  is  reduced 
i  a  few  inches. 


Recent  Telephone  Patents 

Telephone  Time  System 

Mr.  W.  Pothen,  of  Murdock,  Minn.,  has  invented  an  ar- 
ingement  whereby  the  hours  may  be  struck  on  the  tele- 
[one  bells  of  all  idle  stations  of  an  exchange.  The  strik- 
1;  part  of  a  clock  controls  the  connections. 

New  Apparatus 

'he  prepayment  coin-operated  telephone  has  brought  out 
sne  criticism  on  the  ground  that  in  cases  of  emergency  the 
day  in  finding  a  coin  may  be  prohibitive.  To  obviate  such 
ahfficulty  Mr.  A.  U.  Gerber,  of  Chicago,  has  invented  an 
eergency  call  attachment  for  such  coin  devices.  An 
e'^rgency  button  is  provided  which  not  only  initiates  a  call 
V  hout  requiring  a  coin  to  be  deposited  but  each  such 
emergency  use  is  registered  upon  a  counter,  and  when  the 


prescribed  number  of  calls  has  been  made  the  device  locks 
itself  against  further  use. 

Mr.  E.  H.  Martin,  of  Webster  City,  la.,  is  the  inventor  of 
a  message  register  which  is  contained  within  the  shell  of 
the    ordinary    receiver.      A    spring    furnishes    the    motive 


pole  changer 


power  and  the  spring  must  be  kept  wound  or  the  receiver 
circuit  will  be  open.  .\  push-button  serves  to  release  the 
counter  mechanism,  the  counter  figures  appearing  through 
a  window  in  the  receiver  casing. 

Mr.  A.  H.  Weiss,  of  Chicago,  has  obtained  a  patent  on 
a  pole  changer  for  harmonic  operation.  This  patent  has 
been  assigned  to  the  Kellogg  Switchboard  &  Supply  Com- 
pany. The  main  features  are  in  the  detailed  design.  A 
spring  reed,  properly  weighted,  constitutes  the  moving  part. 
This  reed  carries  a  contact  which  controls  the  energy  sup- 
ply to  the  operating  magnets  in  the  field  of  which  its  arma- 
ture is  exposed.  The  main  pole-changing  contacts  are 
placed  on  either  side  of  the  reed  and  are  driven  by  a  con- 
tact finger  secured  to  it.  The  spring  members  are  made 
very  light  but  their  motions  are  limited  by  auxiliary  stiff 
members  associated  with  them.  Fig.  i  shows  the  arrange- 
ment. 

Mr.  P.  T.  Hudson,  of  Everton,  Mo.,  has  patented  a  circuit- 
breaker  for  protection  from  abnormal  currents.  Included  in 
the  circuit  is  a  coil  the  magnetic  field  from  which  acts 
upon  contact  springs  in  such  a  manner  that  if  the  field  be- 
comes too  strong  the  sensitive  apparatus  is  disconnected,  the 
line  being  grounded  through  the  coil.  This  condition  is 
maintained  until  the  field  weakens,  at  which  time  everything 
becomes  normal.  The  illustration  (Fig.  2)  shows  a  neat 
method  of  combining  the  key  mounting  and  key  execution 
plate  in  one  piece.  This  mounting  is  made  in  a  long  strip, 
as  many  sets  of  key  springs  and  handles  being  mounted  as 
desired. 

Mr.  C.  A.  Bals,  of  Chicago,  has  obtained  a  patent  for  a 
circuit  system  the  feature  of  which  seems  to  be  the  preven- 


FIG.    2 KEY   CONSTRUCTION    AND   SUPPORT 

tion  of  listening  on  the  part  of  the  operator.  A  control 
relay  is  arranged  so  that  if  both  parties  to  a  conversation 
are  on  the  line  the  relay  is  de-energized,  thereby  cutting  off 
the  operator's  circuit.  If  two  cords  are  used,  the  combined 
resistance  is  low  enough  to  permit  the  action  of  a  second 
relay,  which  also  cuts  off  the  operator's  set. 
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A  second  patent  granted  to  Mr.  Bals,  which  hke  the  pre- 
ceding one  is  assigned  to  the  Corwin  Telephone  Manufac- 
turing Company,  relates  to  a  mutual  arrangement  of  two 
related  exchanges  such  as  a  central  station  and  a  private 
branch  exchange.  The  patent  covers  a  means  for  discon- 
necting one  battery  circuit  when  the  exchanges  are  con- 
nected together  so  that  one  battery  may  serve  both. 

The  invention  of  Mr.  A.  M.  Beeler,  of  Seattle,  Wash., 
refers  to  a  group  of  party-line  telephones  for  which  a  mutual 
busy  signal  is  desired.  He  provides  special  mountings  to  be 
clamped  to  the  telephone  instrument  so  that  a  miniature 
lamp  will  glow  upon  each  subscriber  set  if  any  one  set  of 
the  group  is  in  use.  The  switch  hook  in  its  up  position 
closes  the  lamp  contact. 

In  some  systems  signaling  the  exchange  depends  upon 
a  momentary  contact  during  transmission  of  the  hook  lever 
from  top  to  bottom  of  its  throw.  Mr.  A.  C.  Reid,  of  Genoa, 
III.,  has  designed  a  set  of  contacts  for  a  desk  telephone 
with  this  point  particularly  in  view.  The  temporary  con- 
tacts are  equipped  with  a  latch  device  which  causes  distinct- 
ive action  and  records  the  direction  of  motion  of  the  hook. 
This  patent  has  been  assigned  to  the  Cracraft  I.eich  Elec- 
tric Company. 

Letters  to  the  Editors 

strength  of  Transm'ssion  Towers 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Referring  to  the  article  by  Mr.  K.  Nogami  m  your 
issue  of  Aug.  9  and  to  Mr.  J.  B.  Leeper's  comments  thereon, 
Aug.  30,  the  writer  extends  to  Mr.  Leeper  a  hearty  welcome 
into  the  ranks  of  those  who  are  periodically  protesting 
against  certain  practices  in  the  design  of  transmission 
structures.  There  are  two  very  common  faults  in  tower 
design,  and  they  are  closely  related.  One  is  the  optimistic 
(or  fatalistic?)  assumption  of  a  totally  erroneous  safety 
factor,  and  the  other  the  use  of  compression  members  hav- 
ing an  improper  ratio  of  l/r.  As  stated  by  Mr.  Leeper,  the 
critical  condition  is  that  of  the  compression  members.  He 
might  perhaps  have  claimed  with  accuracy  that  no  such 
structure  has  ever  failed  in  its  tension  members,  whereas 
the  writer  has  in  mind  several  failures  in  compression.  It 
would  tend  toward  a  more  accurate  general  understanding 
of  the  matter  if  those  designers  who  are  not  perhaps  struc- 
tural experts  would  consider  the  ultimate  strength  of  steel 
as  being  20,000  lb.  instead  of  60,000  lb.  per  sq.  in.  If  this 
condition  is  assumed,  subsequent  statements  in  regard  to  the 
factor  of  safety  will  have  some  basis  of  fact. 

In  the  particular  member  under  discussion — a  4-in.  by  4-in. 
by  0.75-in.  angle — the  value  of  l/r  for  a  length  of  13  ft.  is 
202.  an  excessive  amount  for  a  main  compression  member. 
In  order  to  show  more  clearly  the  effect  of  this  factor,  the 
approximate  breaking  strengths  of  several  members  of 
different  size  and  length  are  given  in  the  accompanying 
table. 

TABLE    I DATA    ON    BREAKING    STRENGTHS 


Section 

\rea, 
Sq. 
In. 

length. 

Ft. 

l/r 

Breaking 
Strength, 
Lb.  per 
Sq.  In. 

To»l 

Breaking 

Strength, 

Lb. 

4-in.  by  4-in.  by  i-in.  angle. . .  . 
S-in.  by  5-in.  by  A-in.  angle. . . 
6-in.  by  6-in.  by  A-in-  angle . . . 

5.44 
5.31 
5.05 

13 
13 
13 

202 
159 
131 

12.000 
16.000 
20.000 

65.200 
85.000 
101.200 

From  the  table  it  is  evident  that  a  6-in.  by  6-in.  by  7/16- 
in.  angle  having  a  much  smaller  value  of  l/r  would  have 
been  stiffer,  stronger  and  lighter  than  the  section  used  and 
would  therefore  have  been  a  better  and  more  economical 
member.  It  may  further  be  noted  that  the  4-in.  by  4-in.  by 
0.75-in.  angle  member  has  a  minus  factor  of  safety  instead 
of  3-4- 


In  general  it  may  be  stated  that  many  towers  of  the  wind- 
mill type,  as  well  as  certain  types  of  frames  and  poles,  are 
faulty  in  the  design  of  their  compression  members.  This 
condition  is  chargeable  to  competitive  bidding  and  the 
prevalence  of  the  custom  of  expending  most  of  the  available 
appropriation  on  the  power  house,  leaving  the  line  to  work 
out  its  own  salvation. 

There  has  been  some  attempt  upon  the  part  of  purchasers 
to  protect  themselves  as  it  were  from  their  own  ignorance 
by  making  a  full-size  test  of  a  tower.  To  the  writer's  mind 
this  is  a  confession  in  avoidance,  as  it  should  not  be  neces- 
sary for  a  competent  engineer  to  test  a  statically  deter- 
minate structure,  and  in  addition  the  result  is  not  an  abso- 
lute guarantee  of  the  performance  of  the  subsequently 
erected  towers.  A  long  slender  unsupported  angle  is  not 
well  adapted  to  withstand  compression,  and  any  injury  in 
handling  which  produces  a  slight  bend  will  greatly  reduce 
the  theoretical  strength. 

Lest  the  writer  be  accused  of  undue  alarm  as  to  the 
prevalence  of  this  practice,  he  gives  a  table  of  sectiooi 
from  the  last  design  illustrated  in  your  columns. 

TABLE  II — DATA  ON  SECTIONS 


2  J -in.  by  2  J-in.  by  A-in.  angle 
2-in.  by  2-in.  by  A-in.  angle . . . 
2-in.  by  IJ-in.  by  A-in.  angle. 


Area. 
Sq.  In. 


0.72 
0.63 


Approximate.^ 
Length.  Ft. , 


210 
3?? 


In  all  seriousness,  is  it  not  about  time  for  the  transmis- 
sion line  to  receive  some  fraction  of  the  careful  and  expert 
attention  now  given  unquestioningly  to  the  other  portions 
of  a  transmission  installation? 

It  would  appear  self-evident  that  the  pole  or  tower  line 
which  carries  the  product  of  the  power  house  to  the  cus- 
tomer, and  which  is  neither  under  cover  nor  under  constant 
supervision,  is  an  extremely  important  factor  in  maintain- 
ing uninterrupted  service. 

Nexu  York.  R.  D.  Coombs. 


A  New  Notion  in  Ventilation 

To  the  Editors  of  the  Electrical  World: 

Sirs: — It  appears  from  the  editorial  entitled  "A  New 
Notion  in  Ventilation"  in  your  issue  of  Aug.  9  that  th« 
true  status  of  ozone  in  ventilation  is  beginning  to  be  ap- 
preciated. It  has  substantially  been  established  that  tht 
only  dangers  of  vitiated  air  are  due  to  excess  of  heat  and 
moisture  and  to  odors.  The  latter  arise  from  respiration 
and  surface  excreta  of  those  present  and  are  d«e  to  organic 
impurities,  which,  while  probably  not  poisonous  in  tht 
ordinary  acceptation  of  the  term,  nevertheless  constitute 
an  important  factor  in  the  unsuitability  of  stale  air.  The> 
cause  shallow  breathing,  anorexia  and  general  lowering  0 
the  vitality,  with  consequent  loss  of  efficiency.  Ozone  ha' 
been  shown  capable  of  chemically  metamorphosing  theS' 
odors,  and  thus  its  use  is  both  logical  and  hygienic. 

The  liability  to  nitrous-oxide  formation  in  commercia 
types  of  ozonators  has  been  greatly  exaggerated.  One  0 
the  worst  offenders  in  this  respect,  a  machine  which  I  ex 
amined  recently,  gave  a  concentration  of  only  24  parts  c 
nitrous  acid  in  100,000,000  volumes  of  air,  so  that  a  perso 
would  inhale  approximately  2.7  milligrams  in  twenty-fot 
hours.  It  is  needless  to  point  out  that  this  transcends  eve 
homeopathic  dilutions  and  the  physiological  effect  is  scarce 
even  conjectural.  Properly  constructed  ozone  generate 
give  amounts  of  nitrogen  oxide  which  are  at  most  infinite 
smaller  than  those  found  in  the  atmosphere  after  thunde 
storms. 

Bloomfield,  N.  J.    ,.  Milton  VV.  Franklin. 
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Iron-Pipe  Construction  in  Distribution  Rack 

The  general  rehabilitation  which  is  now  taking  place  at 
he  plant  of  the  Elwood  (Ind.)  Electric  Light  Company  has 
)een  extended  to  include  the  distribution  rack  which  carries 
he    outgoing    lines    for   local    lighting   and    motor    service. 


DISTRIBUTION    RACK    MADE   OF    IRON    TIPE 

rhe  feature  of  this  rack  reconstruction  has  been  the  use  of 
;-in.  iron  pipes  with  porcelain  insulators  fastened  between 
hem  'by  means  of  bolts,  giving  to  the  finished  structure  a 
icat  appearance  combined  with  a  degree  of  stability  and 
endurance  not  possible  to  obtain  by  the  use  of  wooden  sup- 
jorts.  Wires  are  brought  out  from  the  insulators  in  the 
vail  of  the  station  to  the  two  lower  pipes  and  are  there 
lead-ended.  Jumper  wires  are  thence  run  to  the  insulators 
uspended  from  the  pipe  above  and  after  making  a  right- 
ngle  turn  at  this  point  are  taken  to  the  lead  which  they  are 
0  supply. 

Throughout  the  installation  white,  brown,  blue  and  yellow 
fisulators  have  been  used  to  distinguish  respectively  primary 
jrcuits,  secondary  circuits,  arc-lamp  circuits  and  grounded 
/ires  so  that  a  man  working  on  the  rack  has  little  trouble 
.1  distinguishing  the  several  classes  of  lines. 


Cleaning  of  Oil  Fuel 

1  By  R.  T.  Strohm 

The  greater  number  of  burners  for  oil  fuel  are  con- 
(Tucted  with  small  orifices  through  which  the  oil  is  sprayed, 
therefore  becomes  necessary-  to  take  proper  precautions 
)>  prevent  the  burners  from  becoming  clogged  by  particles 
I  sand  or  other  foreign  matter.  The  dirt  found  in  the  oil 
.ay  be  in  the  crude  oil  as  it  comes  from  the  well,  or  it 
,iay  find  its  way  in  during  the  subsequent  transportation 
^id  handling  of  the  oil.  Oil  wells  are  driven  through 
rata  of  various  earthy  materials  to  pierce  the  oil-bearing 
:inds,  and  as  a  consequence  the  crude  oil  issuing  from  a 
[ell  contains  more  or  less  sand.  If  the  crude  oil  is  used 
rectly  as  a  boiler  fuel,  it  must  be  strained ;  otherwise  the 
irticles  of  sand  will  clog  the  burners  and  render  them 
ratic  in  their  operation.  The  heavier  and  more  viscous 
e  oil,  the  more  easily  will  it  hold  and  carry  with  it  parti- 
les  of  sand  and  dirt. 
A  common  method  of  separating  dirt  held  in  suspension 


ui  liquids  of  smaller  specific  gravity  is  that  of  sedimenta- 
tion or  settling.  Thus,  if  oil  fuel  containing  dirt  is  run 
into  storage  reservoirs  or  settling  tanks  and  there  allowed 
to  remain  undisturbed  for  some  time,  much  of  the  heavier 
sediment  will  fall  to  the  bottom  by  reason  of  its  own  greater 
density.  The  cleaned  oil  may  then  be  drawn  off  at  the  top. 
However,  this  method  involves  storage  of  the  oil  for  a 
time,  with  the  consequent  expense  of  tanks  and  pumping 
machinery;  moreover,  if  the  oil  is  very  heavy  and  viscous, 
it  is  by  no  means  certain  that  the  settling  method  will  result 
in  thorough  cleaning.  It  is  therefore  a  wise  precaution  to 
use  strainers  in  the  piping  system  that  conveys  the  oil  to 
the  burners. 

Even  the  heat  treatment  or  partial  distillation  that  re- 
suhs  in  the  formation  of  fuel  oil  cannot  be  relied  on  to  pro- 
duce a  clean  oil;  so,  where  fuel  oil  is  used,  strainers  should 
be  installed.  They  not  only  prevent  clogging,  but  they  also 
lessen  the  wear  on  the  burner  tips  due  to  the  erosive  eflfect 
of  grit. 

The  material  of  which  the  strainer  is  made  may  be  wire 
netting,  gauze  or  perforated  metal.  In  any  case,  the  meshes 
or  openings  should  be  only  about  half  as  wide  as  the  small- 
est passage  or  orifice  in  the  burner.  Brass  wire  gauze  is 
the  material  commonly  used,  although  good  strong  mosquito 
netting  may  be  bent  into  shape  to  form  a  strainer.  On 
account  of  the  comparatively  large  openings  in  mosquito 
netting,  it  should  be  used  only  in  connection  with  burners 
that  have  no  minute  orifices,  as,  for  example,  the  Best 
burner. 

The  simplest  form  of  strainer,  shown  in  Eig.  i,  consists 
of  a  circular  piece  of  wire  gauze  a  held  between  a  pair  of 
pipe  flanges  b  and  c;  but  the  simplicity  and  cheapness  of 
this  form  are  its  only  commendable  features.  The  oil 
flowing  from  the  pipe  d  to  the  pipe  e  on  its  way  to  the 
burners  will  deposit  the  sand  and  dirt  on  the  gauze,  and 
■sooner  or  later  the  latter  will  become  choked,  because  it 
has  so  small  an  area.  In  this  condition  it  will  seriously 
obstruct  the  flow  of  oil;  therefore,  a  strainer  of  this  kind 


FIGS.    I    AND   2 SINGLE   OIL   STRAINER    AND   PIPE   CONNECTIONS 

FOR   STRAINER 

would  have  to  be  cleaned  frequently.  Each  cleaning  would 
necessitate  opening  up  the  joint  at  the  flanges,  so  that  the 
gauze  could  be  taken  out,  and  before  this  could  be  done  it 
would  be  necessary  to  shut  off  the  flow  of  oil.  This  type  of 
strainer,  therefore,  is  to  be  avoided  in  the  simple  form 
shown. 

The  arrangement  of  piping  shown  in  Fig.  2  does  away 
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with  the  objectionable  feature  of  breaking  the  joint  to 
clean  the  strainer.  The  oil  from  the  pump  flows  through 
the  pipe  (I  and  the  valve  b  and  passes  upward  through  the 
wire  gauze  held  between  the  flanges  at  c,  continuing  on  its 
way  to  the  burners  through  the  valve  d  and  the  pipe  e. 
The  steam  line  /  to  the  burners  has  a  branch  g  that  is 
joined  by  the  tee  h  to  the  oil  line  and  is  fitted  with  a  valve  i. 


FIGS.    3    AND    4 WIRE-GAUZE    STRAINER    AN 

FOR    STRAINER 


I)    T    FITTING    USED 


Below  the  strainer  the  oil  pii)e  i>  (.-.Mended  and  fitted  with 
a  valve  ;'.  When  the  burners  are  working,  the  valves  1 
and  y  are  closed  and  the  valves  b  and  d  are  open.  When 
the  strainer  becomes  clogged  and  requires  cleaning,  the 
valves  b  and  d  are  closed  and  a  bucket  is  placed  under  the 
valve  /,  which  is  then  opened.  Finally,  the  valve  i  is  slowly 
opened,  admitting  live  steam  above  the  strainer,  and  this 
steam,  rushing  downward  through  the  gauze,  will  clean  it 
and  blow  out  all  the  dirt  collected  beneath  it.  The  valves 
are  then  set  again  for  normal  working.  The  valve  1  must 
be  tight  or  condensed  steam  will  leak  into  the  oil  and  cause 
the  burners  to  sputter.  The  nipples  should  be  fairly  long,  to 
form  a  trap  for  water  and  dirt.  A  pressure  gage,  shown 
dotted  at  I,  may  be  attached  to  the  oil  pipe  on  the  pump  side 
of  the  strainer.  An  abnormal  rise  of  pressure  shown  on  it 
will  indicate  that  the  strainer  is  clogged  and  in  need  of 
cleaning. 

The  requirements  of  a  good  oil  strainer  are  that  it  shall 
stop  and  hold  the  solid  foreign  matter  entrained  with  the 
oil;  that  it  shall  have  ample  straining  surface,  so  that  clean- 


FIGS.   5   AND  6 PERFORATED   METAL  OIL  STRAINER   AND   IIASKET 

STRAINER     FOR     RAPID     WORK 

ing  may  not  be  required  too  frequently,  and  that  it  shall  be 
constructed  and  installed  so  that  the  cleaning  may  be 
quickly  and  easily  done. 

The  strainer  shown  in  Fig.  3  is  made  of  wire  gauze  bent 
into  the  form  of  a  conical  frustum,  with  the  large  end  a 
open  and  the  small  end  b  closed.  This  form  is  inserted  in 
the  open  end  of  the  suction  pipe  c  leading  to  the  oil  pump 


and  provides  a  large  area  through  which  the  oil  may  pass 
nn  its  way  to  the  pump.  An  advantage  of  having  the 
strainer  at  this  point  is  that  it  removes  much  of  the  grit 
that  would  otherwise  cause  wear  of  the  pump  barrel  and 
plunger.  The  large  end  a  is  made  slightly  larger  than  the 
diameter  of  the  suction  pipe.  The  strainer  is  simply  i)resscd 
into  place  in  the  pipe  and  is  held  there  by  friction  and  by  the 
suction  effect  of  the  pumj).  .\  bail  or  loop  d  is  fastened  to 
the  large  end  so  that  the  strainer  may  easily  be  withdrawn 
when  it  must  be  cleaned.  The  tapering  form  allows  ample 
space  around  the  strainer,  as  at  e,  for  the  oil  after  it  has 
passed  through  the  gauze. 

A  T  fitting  may  be  used  to  form  a  simple  and  inexpen- 
sive strainer,  as  shown  in  l-ig.  4.  The  fitting  a  is  inserted 
at  a  right-angled  turn  in  the  oil  piping,  and  the  oil,  enter- 
ing through  the  pipe  b,  passes  through  the  strainer  c  and 
flows  away  through  the  pipe  d.  The  strainer  is  cylindrical 
in  shape  and  hangs  in  the  pipe  d,  being  supported  by  a  ring 
e  that  rests  on  the  upper  end  of  the  pipe.  When  the 
strainer  requires  cleaning,  the  plug  /  is  removed  and  the 
strainer  is  lifted  out  by  the  bail  g. 

The  type  of  strainer  shown  in  I^^ig.  5  consists  of  a  special 
casting  a  that  is  installed  in  the  oil  line  and  that  contains 
the  perforated  metal  cylinder  b  by  which  the  actual  strain- 
ing is  done.  The  oil  enters  at  c  and  flows  out  at  d.  The 
cylinder  h  may  easily  be  removed  after  the  plug  c  is  un- 
screwed; but.  as  in  the  case  of  the  strainers  previously 
shown,  the  flow  of  oil  must  be  shut  off  during  the  cleaning 
operation.  In  order  to  reduce  the  period  of  stoppage  to  a 
minimum,  it  is  advisable  to  have  more  than  one  perforated 
cylinder,  so  that  a  clean  one  can  be  inserted  as  soon  as  the 


FIG.    7 — KOERTING    TYPE   OF   OIL    STRAINER 

dirty  one  is  removed.  .\ny  dirt  that  passes  through  the 
strainer  and  settles  in  the  bottom  of  the  chamber  /  may  bf 
taken  out  through  the  hole  closed  by  the  plug  g. 

Rapidity  in  cleaning  is  the  chief   feature  01   the  basket 
>trainer  shown  in  Fig.  6.    The  device  is  installed  in  a  hori- 
zontal section  of  the  oil-pipe  line,  and  the  oil  flows  through 
from  (I  to  b,  being  thus  forced  to  pass  through  the  strainer 
L,  which  consists  of  a  metal  basket  closed  at  the  bottom, 
perforated   on  the  sides  with   large  holes,   and   lined  with 
closely  fitting  wire  gauze  d.     The  gauze  does  the  strainint 
and  the  metal  basket  simply  holds  the  gauze  and  prevents  r 
from  being  torn.     If  the  gauze  were  not  supported  and  i 
became  clogged,  the  resistance  it  would  offer  to  the  pass 
age  of  the  oil  might  cause  it  to  be  torn.    The  basket  has  ■ 
rim  that  rests  on  the  seat  c  and  the  inclined  ribs  1  on  th 
rim  are  locked  firmly  under  the  lugs  g  by  giving  the  bask< 
a  part  of  a  turn.     The  screw-down  cover  li  has  a  pair  c 
handles  1  by  which  it  may  be  unscrewed  quickly  and  lifte 
off.  after  which  the  basket  is  given  a  twist  to  unlock  it  an 
is  then  removed.    Packing  under  the  flange  of  the  cover  pri 
vents  leakage  of  oil. 

Sometimes  the  strainer   is   located   in   the   same  castir 
with  the  burner,  as  in  the  Koerting  type,  shown  in  Fig. 

The  casting  a.  of  ^hich  only  a  part  is  shown,  contains 
pair  of  burners,  each  of  which  is  supplied  with  oil  from  : 
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il  inlet  b  through  a  perforated  metal  strainer  c.  The 
trainer  is  cylindrical  and  6ts  snugly  over  a  cylindrical  hol- 
>w  cage  d  that  has  several  long  slots  e  in  the  sides.  The 
age  is  screwed  into  the  casting  a,  being  inserted  through 
le  opening  made  by  removing  the  plug  /.  The  oil  from 
le  inlet  b  surrounds  the  strainer,  passes  through  it  and  the 
lots  to  the  interior  of  the  cage,  and  then  flows  through  the 
pening  g  to  the  chamber  h.  which  leads  to  the  burner.  As 
ach  strainer  serves  its  own  burner  and  the  two  are  sepa- 
ite,  it  is  possible  to  shut  down  one  burner  and  remove  its 
irainer  without  affecting  the  operation  of  the  other  burner. 
)n  restarting  after  inserting  a  clean  strainer,  the  burner 
lat  remained  working  will  ignite  the  fresh  spray  of  fuel 
rom  the  other  burner.  This  arrangement  enables  the 
:rainers  to  be  cleaned  wthout  completely  interrupting  the 
pcration  of  the  burners. 

Of  course,  the  same  object  could  be  accomplished  by  iii- 
;alling  a  pair  of  strainers  of  any  type,  with  the  valves  and 
iping  so  arranged  that  while  one  was  out  of  service  for 
leaning  or  repair,  the  oil  could  be  sent  through  the  other. 

A  special  type  of  strainer  is  illustrated  in  Figs.  8  and  9, 
'hich  show  two  different  positions  of  the  same  device, 
'orresponding  parts  in  both  views  are  therefore  marked 
ith  the  same  reference  letters.  The  important  feature  of 
lis   strainer    is   that   it   can    be   denned    without   taking    it 


I  FIGS.    8    AND   9 TWO    VIEWS    OF    STRAINER    ARKANGED    FOR 

I  CLEANING    WITHOUT   REMOVAL 

oart  and  without  interrupting  the  flow  of  oil.  Fig.  8 
lows  a  section  of  the  strainer  in  its  normal  working  posi- 
on.  The  oil  flows  in  at  a  and  is  directed  downward  by 
le  curved  passage  b  into  the  interior  of  the  conical  per- 
)rated  strainer  c.  The  passage  b  is  formed  in  a  tapering 
ug  d  that  fits  closely  in  the  body  e  of  the  device,  and  this 
ug  may  be  rotated  by  means  of  the  handle  /.  The 
rainer  c  is  held  down  firmly  by  the  collar  g  on  the  lower 
id  of  the  plug.  The  oil.  after  passing  through  the  cone 
to  the  surrounding  chamber  h.  flows  upward  and  out  at  i. 
;he  plug  is  held  in  place  by  the  pressure  of  the  plate  / 
|i)lted  to  the  body  e,  and  packing  is  inserted  at  the  joint  to 
■event  leakage  of  oil.  The  handle  /  has  on  its  under  side 
lug  that  comes  against  one  or  the  other  of  the  lugs  k  and 
set  90  deg.  apart  on  the  plate  /.  These  limit  the  rotation 
I  the  handle,  and  consequently  of  the  plug,  to  a  quarter- 
|m. 

jWhen  the  strainer  becomes  so  dirty  as  to  require  clean- 
g,  the  handle  /  is  given  a  quarter-turn,  which  brings  the 
ug  into  the  position  shown  in  Fig.  9.  There  is  a  second 
•ssage  m  at  right  angles  to  the  passage  b,  and  when  the 
ug  is  turned  the  oil  flows  directly  from  the  inlet  to  the 
'itlet,  without  passing  through  the  strainer.  Next,  the 
Ow-out  valve  w  at  the  bottom  of  the  chamber  o  is  opened, 


after  a  bucket  is  set  under  it.  Then  the  valve  p  is  opened, 
admitting  live  steam  to  the  chamber  /;  from  the  supply 
pipe  q.  The  steam  rushes  through  the  cone  in  a  direction 
opposite  to  that  in  which  the  oil  flows  and  loosens  the  dirt, 
which  falls  to  the  bottom  of  the  chamber  0.  It  is  then 
blown  out  through  the  valve.  By  the  use  of  this  strainer 
there  is  no  interruption  of  the  oil  supply  and  unstrained 
oil  is  sent  to  the  burners  only  during  the  brief  time  re- 
quired to  blow  out  the  dirt.  The  handle  /  is  then  swung 
back  to  its  first  position  and  the  strainer  resumes  its  nor- 
mal working. 


Plant  Extensions  at  Amesbury,  Mass. 

The  Amesbury  (Mass.)  Electric  Light  Company  has 
recently  acquired  rights  in  connection  with  the  supply  of 
electricity  to  a  considerable  summer  population  in  the 
Salisbury  Beach  district  and  has  purchased  and  enlarged 
the  e.xisting  distribution  system  in  that  locality,  which  was 
formerly  operated  by  several  associates  controlling  an  old 
steam  plant.  Negotiations  have  been  under  way  for  the 
sale  of  electricity  to  the  municipal  lighting  plant  in  the 
town  of  Merrimac  and  the  shutting  down  of  the  latter, 
and  in  the  company's  immediate  territory  many  contracts 
have  been  secured  for  lighting  and  power  service.  The 
company  is  increasing  the  capacity  of  its  generating  plant 
by  the  addition  of  a  looo-kw  steam-turbine  unit  with  the 
necessary  boiler  capacity,  condensing  equipment  and  auxili- 
ary apparatus.  The  estimated  cost  of  the  new  work,  based 
on  bids  received  and  previous  experience  in  the  enlarge- 
ment of  the  plant,  is  as  follows: 

ESTIMATED  COST  OF  ENLARGING  STATION   AT  AMESBURY,   MASS., 
I9I3,    BY    1000    KW 


Extension  of  power  plant  building $9,122 

Kellogg  radial  brick  stack:  height,  ISO  ft.;  diameter  at  top.  6  ft.  . .  .  3,585 

Stack  foundation 840 

Piling,  excavation,  etc 400 

Turbine  foundation,   10  ft.  .\  20  ft.  x   14  ft 1,200 

Boiler  foundation,  19  ft.  x  26  ft.  x  11   ft 1,300 

Excavation  for  suction  piping,  2000  cu.  yd.  at  50  cents 1,000 

Two  400-hp  water-tube  boilers,  Babcock  &  Wilcox 9,781 

Brickwork    1,500 

Two    stiperheaters 2,214 

Two   Taylor   stokers 6,150 

Boiler    flue 800 

Ccal-handling    cars   and    track 1,200 

One  1000-kw  horizontal  Curtis  turbine,  60  cycles,  2300  volts 13,200 

One  Westingiiouse   Le   Blanc   No.   8   condenser,   capacity   20,500  lb. 

steam  per  hour,  2S  in.  vacuum  turbo  pumps,  70  deg.  water 3.225 

Piping    3,000 

Feed  pumps,  heater,  etc 800 

Pipe  covering 1,000 

Turbo-alternator    switchboard 500 

Erecting  and  wiring  board  and  turbine 500 

Incidentals,  10  per  cent 6,132 

Total  $67,449 


The  municipal  generating  plant  at  Merrimac  is  located 
in  the  town  pumping  station,  but  the  installation  will  prob- 
ably be  shut  down  soon  in  view  of  the  lower  cost  of  central- 
station   service. 


Supporting  Vertical  Feeders 

In  supporting  vertical  feeders  on  interior  construction  what  distance 
between  feeder  supports  is  accepted  as  good  practice?  M.  E.  T. 

Conductors  in  vertical  conduit  risers  must  be  supported 
within  the  conduit  system  in  accordance  with  the  following 
rules,  taken  from  the  National  Electrical  Code :  Nos.  14  to 
o,  every  100  ft.;  Nos.  00  to  0000,  every  80  ft.;  No.  0000  to 
350,000-circ.  mil,  every  60  ft. ;  350,000-circ.  mil  to  500,000- 
circ.  mil,  every  50  ft.;  500,000-circ.  mil  to  7SO,ooo-circ.  mil, 
every  40  ft. ;  750,000-circ.  mil,  every  35  ft. 
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Generators,  Motors  and  Transformers 

Mercury-Arc  Rectifier. — Harry  F.  Perkins. — -\  fully 
illustrated  article  on  a  recent  form  of  iron  tube  which  is 
used  in  place  of  glass  in  the  development  of  the  rectifier  for 
high  power,  and  which  has  been  reduced  by  the  ( Icncral 
Electric  Company  to  an  extremely  simple  and  stable  state. 
A  rectifier  of  the  three-phase,  three-arm  type  is  shown  in 
Fig.  I,  and  the  wiring  connections  in  Fig.  2.  A  bank  of 
three  delta-connected  standard  transformers  step  the  line 
potential  of  2200  volts,  60  cycles,  down  to  236  volts,  which 
is  applied  to  compensators  connected  in  Y  to  give  a  neutral 
point,  which  is  the  negative  side  of  the  direct-current  cir- 
cuit. The  compensators  also  allow  of  voltage  variation 
by  means  of  taps.  Close  voltage  regulation  may  be  ob- 
tained by  varying  the  tap  connection  one  phase  at  a  time. 
The  slight  unbalancing  of  phases  thus  produced  docs  not 
affect  the  rectifier  in  the  least.  Each  battery  being  charged 
has  a  standard  charging  rheostat  in  series  which  gives  the 
desired  individual  control.  This  gives  to  the  rectifier  all 
the  regulation  qualities  of  a  direct-current  generator,  with- 
out the  rheostat  losses.  Very  fine  regulation  can  be  ob- 
tained by  using  a  standard  induction  regulator.  .\  com- 
parison is  made  between  the  efficiency  of  a  motor-generator 
set  and  a  rectifier.  The  latter  maintains  its  efficiency  at  all 
loads  and  is  free  from  loss  when  no  current  is  taken.  With 
rectifiers  for  higher  voltages  an  efficiency  of  97  per  cent 
can  be  obtained.  A  set  of  oscillographs  is  given  showing 
the  wave-forms  of  the  original  and  the  rectified  emfs  and 
currents.  The  method  of  start- 
ing the  rectifier  is  discussed,  to- 
gether with  the  necessity  of  ioni- 
zation for  starting.  In  the  case 
of  rectifiers  supplying  variable 
loads  where  the  current  may  be 
off  for  short  periods,  as,  for  in- 
stance, when  carrying  a  railway 
load,  the  carrying-over  of  the  arc 
is  accomplished  by  supplying  the 
starting  anode  from  a  separate 
direct-current  source,  or  by  in- 
serting two  small  auxiliary 
anodes  which  can  form  part  of 
a  separate  rectifier  circuit  sup- 
plied by  an  additional  coil  from 
the  main  transformer,  or  by  a 
separate  small  transformer.  This 
auxiliary  rectifier  can  be  designed 
to  consume  a  minimum  current 
at  low  voltage  and  can  thus  be 
made  self-sustaining  with  but 
small  loss.  In  rectifiers  carrying 
a  steady  load  this  carrying-over 
can  be  done  to  be.st  advantage  by 
placing  in  the  direct-current 
circuit  an  air-gap  reactance. 
The  main  arc  flows  in  one  direction 
the  cathode  is  excited  and  when  the 
the  anode  is  positive  with  respect  to 
but  no  current  will  flow  without  excitation  until  a  potential 
is  reached  that  will  cause  a  Geissler  discharge,  for  the 
vacuum  in  these  tubes  is  of  a  very  high  degree  and  it  ordi- 
narily would  take  several  thousand  volts  to  cause  a  discharge 


FIG.     I THREE-PHASE 

THREE-ARM        TYPE        OF 
RECTIFIER 


only  when 
potential  at 
the  cathode. 


without  a  cathode  sjjot.  This  is  one  reason  why  the  current 
does  not  flow  in  both  directions.  Upon  examination  of  the 
diagram  (Fig.  3)  it  will  be  seen  that  current  flows  only  in 
one-half  of  the  transformer  winding  at  a  time,  and  the 
potential  of  the  direct-currein  load  is  that  of  one-half  of 
the  average,  not  the  effective  (square  root  of  the  mean 
square)   transformer  voltage,  minus  the  arc  drop.     As  th' 


FIGS.    2   AND   3 — DIAGRAMS   OF   CONNECTIONS 

cathode  is  only  separated  from  the  working  anode  by  the  arc 
drop,  we  have  practically  all  the  potential  of  the  transformer 
applied  between  the  cathode  and  the  idle  anode,  which  is  now 
negative  with  respect  to  the  cathode.  Many  hundreds  01 
these  tubes  are  now  in  commercial  service  on  circuits  car- 
rying over  10,000  volts.  .A  particular  application  is  found 
in  their  use  for  charging  electric  autoinobiles. — Meta'l.  ana 
C'hcm.  Eng'iitfi.  September.   1913. 

F.leclrolytic  Iron  Sheets  for  Dynamo-Electric  Machinery 
— E.  von  Mauthner  criticises  the  article  of  M.  Breslauer 
(recently  abstracted  in  the  Digest)  in  which  the  use  of  pure 
electrolytic  iron  was  claimed  to  be  very  promising  for  thf 
ccinstruction  of  dynamo-electric  machinery  and  T.in^- 
t'ormers.  Breslauer  replies  to  this  criticism. — Elrk  /.cil 
Aug.  14,  1913 

I^amps  and   Li(;hting 

Deposit  Upon  the  Poles  of  Metallic  Arcs. — W.  G.  Duf- 
FIELD. — .-Vn  account  of  experiments  with  copper  arcs,  iror 
arcs,  silver  arcs,  etc.,  concerning  the  peculiar  tr<-c-lik( 
growth  which  sometimes  appears  on  one  or  the  other  elec 
trode.  For  instance,  in  experiments  with  the  copper  arcs' 
under  favorable  conditions  of  current  strength  and  arc 
length,  delicate  tree-like  structures  rapidly  grew  from  thi 
negative  pole  in  the  direction  of  the  anode,  eventually  bridg 
ing  the  gap  and  possibly  assi.sting  in  the  passage  of  the  cur 
rent.  From  the  experiments  made  with  arcs  of  differen 
metals  and  under  different  conditions  the  author  sumniar 
izes  the  outstanding  features  of  these  metallic  growths  a 
follows;  their  preference  for  the  cathode,  their  formatio 
upon  a  third  electrode  if  it  is  of  a  potential  sufficiently  hig 
and  especially  if  it  be  negatively  charged,  their  preferenc 
for  a  pointed  electrode,  their  derivation  from  the  materia 
of  either  the  anode  or  cathode,  but  chiefly  from  the  latte 
their  organic  form — tree-like.  etc. — which  is  different  fi 
different  metals,  the  rapidity  of  their  development  as  th< 
approach  the  anode  j\|«d  when  an  outburst  of  vapor  occu. 
The  origin  of  these  peculiar  growths  is  discussed  at  en 
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iderable  length  by  the  author. — Philos.  Magazine,  August, 

913- 

Automobile  Lighting. — -Josef  Loewy. — An  illustrated 
escription  of  various  systems  of  electric  automobile  light- 
ig. — Elek.  u.  Masch  (Vienna),  July  27,  1913. 

Raihi'ay  Station  Lighting. — Illustrated  notes  on  modern 
lihvay  station  lighting  in  Germany,  with  special  reference 
}  the  use  of  metallic-filament  lamps. — London  Electrician, 
'■ug-  15.  1913- 

Generation,  Transmission  and  Distribution 

Electric  Poiucr  in  Coal  Mines. — S.  F.  Sopwith. — A 
aper  in  abstract  read  before  the  South  Staffordshire  and 
Warwickshire  Institute  of  Mining  Engineers  on  the  elec- 
rification  of  the  Cannock  Chase  colliery.  The  generating 
lant  consists  of  three  direct-coupled  steam  alternators,  two 
eing  of  200-kw  and  one  of  soo-kw  capacity.  Three-phase 
urrcnts  are  generated  at  3000  volts  and  50  cjxles.  The 
)tal  cost  of  power  station  and  transmission  lines  is 
106,000.  The  total  number  of  kilowatt-hours  produced 
uring  the  first  half  year  was  337,000  and  the  total  cost 
er  kilowatt-hour  was  1.974  cents.  The  advantages  de- 
lved from  the  adoption  of  electricity  are  summarized  as 
allows:  (l)  The  colliery  consumption  has  been  reduced 
y  at  least  i^  per  cent,  say  6875  tons.  (2)  Some  twenty- 
ve  horses  have  been  dispensed  with  underground.  (3)  A 
reat  reduction  in  labor  has  resulted  from  the  substitution 
f  mechanical  for  horse  haulage.  (4)  The  Lancashire 
oilers  no  longer  required  (owing  to  the  conversion  of 
:eam  to  electric  power)  are  being  utilized  at  other  pits  to 
jpersede  old  egg-ended  boilers,  thereby  reducing  labor 
nd  consumption.  (5)  The  energy  is  available  under- 
round  for  further  extensions  in  the  way  of  auxiliary 
aulage,  coal  cutting,  etc.,  and  for  lighting  up  important 
tations,  which,  if  not  actually  economical,  is  more  con- 
enient  and  safer.  The  actual  total  annual  saving  repre- 
snts  about  l&Yi  per  cent  interest  on  the  capital  outlay. — 
.ondon  Electrician,  Aug.  8,  1913. 

Upper  Silesia. — Buggeln.- — An  account  of  a  recent  ex- 
iirsion  of  a  party  of  electrical  engineers  through  the  indus- 
•ial  district  of  Upper  Silesia  in  Germany.  Notes  are  given 
n  the  use  of  electric  winding  in  mines,  electric  operation  of 
illipg  mills,  and  on  the  Chorzow  and  Zaborse  power  sta- 
ons  of  the  Upper  Silesia  electricity  works.  They  generate 
iree-phase  currents  at  6000  volts  which  are  transmitted  in 
nderground  cables.  For  the  low-tension  networks  over- 
,ead  wires  are  used.  The  generating  capacity  of  the  two 
;ations  is  57,600  kw.  The  connections  have  increased  from 
,[,649  kw  in  191 1  to  45,455  kw  in  1912;  the  kilowatt-hours 
)ld  have  increased  from  100,081  to  126.240.  The  extended 
jje  of  reinforced  concrete  is  mentioned. — Elck.  Zeit..  Aug. 

I!  '9'3- 

t  Traction 

[stray  Currents  from  Railroads. — Johannes  Rauten- 
|[?ANTZ. — An  illustrated  article  on  the  problem  of  stray  cur- 
,nts  from  railroads  and  the  German  regulations  concerning 
fCm.  The  author  describes  the  methods  of  Haber  for 
jeasuring  the  voltages  in  the  earth  and  the  density  of  earth 
[irrents,  Hering's  method  of  measuring  the  current  in 
le  pipes,  methods  of  measuring  the  resistance  of  the  track 
id  of  the  rail  joints,  and  finally  discusses  means  for  avoid- 
|jg  damage  due  to  earth  currents. — Elec.  u.  Masch. 
l^ienna),  Aug.  10,  1913. 

Installations,  Systems  and  Appliances 

iHolland. — J.  .'\.  Schonten. — A  map  showing  the  location 
'  the  central  stations  in  Holland.  The  most  important 
^insmission  systems  are  Bloemendaal  (763,000  kw-hr.  sold 
1  1911)!  Leiden  (1,471,000  kw-hr.),  Staatsminen  (6,378,- 
ip  kw-hr.)  and  Hengelo-Enschede  (2,800,000  kw-hr.). 
;ie  largest  electric  railway  is  the  line  from  Rotterdam  to 
jie  Hague  and  Scheveningen,  which  has  its  own  power 
im.~Eleki  Zeit.,  Aug.  7,  1913. 


Electric  Heating.— H.  O.  Swoboda.— The  concluding 
article  of  his  serial  on  efficiency  and  cost  of  electric  heating. 
A  long  table  is  given  stating  the  rating  of  various  com- 
mercial electric-heating  devices. — Elec.  Journal,  July,  1913. 

Wires,  Wiring  and  Conduits 

Calculation  of  Lines. — A.  Blondel. — An  article  illus- 
trated by  numerous  diagrams  on  the  rapid  calculation  of 
overhead  lines  from  a  mechanical  viewpoint.  1  he  author 
gives  a  resume  of  the  graphical  methods  which  have  been 
developed  by  him  formerly  and  of  the  principles  which 
have  more  recently  led  him  to  the  development  of  the 
"logarithmic  diagram."  He  finally  makes  some  remarks 
on  the  method  of  Semenza.  The  article  is  to  be  concluded. 
— La  Lumicre  Elec,  x\ug.  9,   1913. 

Electrophysics  and  Magnetism 

£>i'//<7  Rays. — H.  A.  Bumstead. — An  account  of  an  ex- 
perimental investigation.  When  aplha  rays  fall  upon  a 
metal  electrons  are  emitted  with  velocities  varying  con- 
tinuously from  a  very  small  value  to  more  than  2.7  X  10°  c™ 
per  second,  which  corresponds  to  a  potential  dit^erence  of 
2000  volts.  It  is  proposed  to  include  under  the  name  "delta 
rays"  all  the  electrons  which  owe  their  origin  to  the  direct 
action  of  the  alpha  rays — the  swifter  ones  as  well  as  the 
slower  ones  previously  known.  Evidence  is  given  for  the 
view  that,  in  addition  to  the  delta  rays,  positive  ions  are 
also  produced  when  alpha  rays  impinge  upon  a  metal  in  a 
very  high  vacuum.  These  ions  appear  to  come  from  the 
layer  of  absorbed  gas  upon  the  metal.  By  maintaining  the 
vacuum  for  several  days  the  current  carried  by  these  ions 
may  be  reduced  to  a  small  value — from  5  to  10  per  cent 
of  that  carried  by  the  alpha  rays  themselves.  The  present 
experiments  do  not  determine  whether  or  not  these  ions 
leave  the  plate  with  an  appreciable  velocity  in  the  absence 
of  an  electric  field,  but  there  is  some  evidence  that  the 
velocity  is,  at  all  events,  small.  When  the  swifter  delta 
rays  fall  upon  a  solid  it  emits  electrons  of  slow  speed 
which,  in  the  present  paper,  are  referred  to  as  tertiary 
electrons.  Their  number  is  considerably  greater  than  the 
delta  rays  which  produce  them.  The  existence  of  the 
tertiary  electrons  makes  it  difficult  to  determine  with  ac- 
curacy the  distribution  in  velocity  of  the  delta  rays.  A 
large  number  of  tertiary  electrons  come  from  the  source 
of  delta  rays  itself,  and  their  presence  in  the  beam  of 
delta  rays  makes  it  impossible  to  draw  valid  conclusions 
as  to  the  true  number  of  delta  electrons  of  slow  speed  (less 
than  10  or  20  volts).  The  distribution  in  velocity  of  the 
delta  rays  between  20  and  1200  volts  has  been  determined. 
— Philos.  Magazine,  August,  1913. 

Electrochemistry  and  Batteries 

Carborundum  Refractories. — F.  J.  Tone. — An  article 
pointing  out  that  carborundum  is  a  material  unique  among 
refractories  owing  to  the  following  distinguishing  physical 
properties:  High  softening  or  decomposition  point,  high 
thermal  conductvity,  low  coefficient  of  expansion,  hardness 
of  mechanical  strength,  resistance  to  acids  and  other  chem- 
ical agents,  comparatively  low  density.  Carborundum  re- 
fractories are  now  available  in  two  different  forms,  one 
containing  a  vitrified  or  ceramic  binder,  the  other  con- 
sisting entirely  of  carborundum.  The  latter  type  is  abso- 
lutely unattacked  by  acids  and  is  inert  to  the  influence  of 
practically  all  other  chemical  agents.  It  is,  however,  ex- 
tremely expensive  to  produce,  and  its  use  is  limited  to  those 
places  where  the  ordinary  brand  of  carborundum  refrac- 
tory is  not  suitable.  The  vitrified  carborundum  refractory 
has,  owing  to  its  lower  cost  of  production,  a  much  wider 
application  to  the  refractory  industry.  It  consists  of  suit- 
ably chosen  carborundum  grains  bonded  with  a  special  form 
of  refractory  clay,  mixtures  of  grits  and  methods  of  mold- 
ing being  employed  to  insure  a  very  dense  body  of  low- 
porosity. — Mctall.  and  Chem.  Eng'ing,  September,  1913. 
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Units,  Measurements,  and  Instruments 

Teslinj;  Cable  Networks. — B.  Andkan. — In  an  article  on 
exhibits  at  the  recent  annual  exhibition  of  the  French 
Physical  Society  mention  is  made  of  the  difficulty  of  testing 
a  cable  network,  since  double  the  normal  voltage  is  required 
for  these  tests.  If  alternating  current  is  used  for  testing, 
the  transformer  giving  double  the  normal  voltage  must 
have  a  rather  high  capacity  in  order  to  charge  at  each 
alteration  the  condenser  formed  by  the  cable.  Delon  and 
Picou  have  described  methods  of  testing  based  on  the  use 
of  direct  current  which  are  more  convenient.  On  the  other 
hand,  Andre  Leaute  has  devised  a  rather  simple  method  in 
which  alternating  current  is  used.  If  a  circuit  (Fig.  4) 
comprises  a  solf-inducfion  /,  with  resistance  R  and  a  capac- 
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ity  C  and  if  an  emf  U  is  impressed  on  the  circuit,  then  the 
emf  {/,  between  the  terminals  A  and  B  of  the  condenser  C 
will  increase  with  increasing  inductance  L  and  will  become 
a  maximum  if  (21:11)  'LC=i  and  this  maximum  of  C/,  will  be 
27r«  LU/R.  If  27rn  L/R  is  made  equal  to  2  or  greater  than  2, 
this  method  (condition  of  resonance)  gives  the  desired  volt- 
age for  testing.  The  two  conductors  of  the  cable  under 
test,  or  each  of  them  and  the  armature,  form  a  condenser, 
and  if  between  the  conductor  and  the  source  of  testing 
current  a  self-induction  cord  of  correct  dimensions  is  in- 
serted, the  desired  testing  voltage  is  obtained  in  the  cable. 
The  advantages  accruing  from  the  utilization  of  this 
method  are  discussed  at  considerable  length. — La  Lumiere 
Elec,  July  26,  1913. 

Watt-Hour  Meters.— T.  T.  Fitch.— An  abstract  of  a 
paper  from  the  Bureau  of  Standards.  This  paper  gives  the 
results  of  numerous  tests  on  six  makes  of  American  direct- 
current  watt-hour  meters.  The  discussion  is  given  under 
three  headings:  performance  data;  details  of  construction; 
effect  of  friction  losses.  With  respect  to  performance  data, 
the  load  cun'e  is  shown  to  be  a  curve  which  when  the 
ordinary  adjustment  of  the  meter  is  correct  at  10  per  cent 
and  full  load  results  in  the  meter  being  fast  between  10 
per  cent  and  full  load  and  slow  at  overloads.  The  meters 
showed  a  variation  of  from  i  to  8  per  cent  for  a  variation 
of  voltage  from  84  to  116  per  cent  of  the  normal.  For 
three-wire  meters  the  two  current  elements  were  found 
to  differ  from  equality  by  from  0.4  to  4  per  cent.  The 
range  of  starting-coil  adjustment  at  10  per  cent  load  varied 
from  4  to  22  per  cent  in  rate  of  the  meter  for  different 
makers.  The  range  of  the  magnet  adjustment  varied  from 
35  to  155  per  cent  in  change  of  the  meter  rate  for  the 
different  makers.  The  meters  were  affected  by  short-circuit 
on  220  volts,  as  shown  by  changes  in  the  rate  of  from  o  to 
34  per  cent.  The  back  emf  in  the  commutator  meters  at 
full  load  ranged  from  0.07  to  0.19  volt  and  was  about  —  o.i 
per  cent  per  deg.  C,  except  for  one  meter  which  gave  0.25 
per  cent.  The  friction  torques  due  to  the  bearings,  the 
brushes,  the  gearing  and  the  air  were  measured.  The 
friction  torques,  with  the  exception  of  the  air  friction 
torque,  are  curvilinear  functions  of  the  speed.  Finally  the 
load  curve  of  the  commutator  meter  is  analyzed  and  its 
curvature  shown  to  depend  on  the  back  emf,  the  variation 
in  the  friction  torque  and  the  change  in  rate  caused  by 
heating  of  the  series  coils.  The  discussion  has  not  been 
extended   to  the   mercury-type   meter   in   such   a   complete 


form   as   is   the   case   with   other   types. — Journal   I-ranklin 
lust.,  August,   1913. 

hislrument  Exhibition. — B.  .Acdkan. — The  conclusion  • 
Iiis  illustrated  description  of  exhibits  at  the  recent  exhil 
lion  of  the  I'rcnch  Physical  Society.  The  Soulier  rectifi' 
methods  of  testing  networks,  wireless  telegraph  apparat 
and  the  high-speed  Pollag-Virag  printing  telegraph  a: 
dealt  with. — La  Lumiere  Elec.,  July  26,  1913. 

Telegraphy,  Telephony  and  Signals 

Submarine     Telephone     Cables. — Bef.a     Gati. — In     the 
Thompson  system  of  telephone-line  construction  with  induc- 
tion coils  in  shunt  the  induction  coils  are  made  of  a  high 
ohmic  resistance.     In  contradistinction  to  this  the  author 
investigates   a   cable   with   induction   coils   in   shunt   if   tl" 
resistance  is  comparatively  low  and  compares  this  systr 
with  the  Pupin  system  of  induction  coils  in  series  and  ti; 
Krarup  system  of  continuous  loading. — La  ^.umicre  Etc, 
July  26,   1913. 

Miscellaneous 

Exhibition. — Max  Gruhn. — An  illustrated  article  on  elec- 
tric exhibits  at  the  International  .Architects"  I-'xhibition    ■ 
Leipzig,    with    special    reference    to    lighting. — Etek.    ^-i: 
Aug.  14.  1913.  , 


Book  Review 


Practical  Alternating  Curre.nts  and  Alternating-Ci- 
RENT  Testing.  By  Charles  F.  Smith.  Fifth  editicn 
Manchester,  England:  The  Scientific  Publishing  Com^ 
pany.  398  pages,  258  illus.  and  tables.  Price,  6  shillings. 
Apart  from  the  fact  that  the  method  of  presentation 
renders  this  book  of  special  interest  to  students  and  others 
engaged  in  laboratory  or  testing  work,  it  is  eminently  a 
textbook  dealing  with  the  principles  of  alternating-current 
working.  The  language  is  simple  and  precise;  higher 
mathematics  has  been  avoided,  and  the  opening  chapters 
render  the  attainment  of  the  more  difficult  subjects  gradual 
and  progressive.  The  ground  covered  includes  general 
principles  and  the  proper  understanding  of  reactance,  im- 
pedance, power-factor  and  capacity.  Then  follow  trans- 
formers, alternators  and  synchronous  motors,  rotary  con- 
verters and  induction  motors,  both  polyphase  and  single- 
phase.  The  sine-wave  assumption  is,  of  course,  maile.  and 
vector  diagrams  are  used  freely.  A  short  chapter  is  de- 
voted to  the  consideration  of  the  root-mean-square,  or  vir- 
tual, value  of  an  alternating  quantity,  and  the  relation 
between  this  value  and  the  power  in  the  circuit  is  discussed. 
The  effects  produced  by  waves  differing  appreciably  from 
the  sinusoidal  form  are,  however,  not  considered  in  much 
detail,  even  in  the  chapter  on  capacity.  It  is  not  here  sug- 
gested that  the  difficult  question,  "What  is  an  equivalent  sine 
wave?"  should  be  completely  answered  in  a  treatise  of  this 
kind,  but  perhaps  the  reader  might  have  been  guided  a 
little  farther  in  this  direction.  The  existence  of  (  h.ipter 
XIII  (the  last),  treating  solely  of  the  composition  of  voltage 
waves,  has  not  been  overlooked ;  but  this  does  little  more 
than  explain  the  action  of  the  oscillograph  and  some  of  the 
processes  by  which  waves  can  be  analyzed  into  their  com- 
ponent parts.  There  is  a  beauty  and  fascination  about  har- 
monic analysis  which  may  well  outweigh  its  tediousness ;  but 
in  these  days  of  economy  of  time,  and  quick  returns,  one  is 
tempted  to  ask  whether  the  ends  attained  by  harmonic 
analysis  are  worth  attaining.  If  the  main  object  is  to  arrive 
at  the  root-mean-square  (effective)  value  of  a  complex 
wave,  as  Mr.  Smith  would  seem  to  indicate  by  the  con- 
clusion of  the  chapter  under  discussion,  then  it  cannot  be 
denied  that  the  end  does  not  justify  the  means.  The  authoi 
is  to  be  congratulated  on  the  appearance  of  this  fifth  edi- 
tion of  one  of  the  he^t  books  treating  of  alternating  cut 
rents. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Battery-Driven  Three-Wheeled  Vehicle 

he  battery-driven  three-wheeled  vehicle  which  is  shown 
ewith  has  been  in  operation  collecting  and  delivering 
a  laundry  in  Brooklyn,  N.  Y.,  for  a  period  of  six 
nths.  When  loaded  to  its  capacity  (200  lb.)  a  speed  of 
liles  an   hour  can  be  maintained.     The  distance   which 
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vehicle  has  been  able  to  make  on  one  charge  while 
sloyed  in  the  laundry  business  has  averaged  between  25 
es  and  30  miles.  All  charging  was  done  by  means  of  a 
rcury-arc  rectifier,  and  it  is  stated  by  the  maker  that  with 
5  apparatus  the  cost  of  one  charge  was  estimated  to  be 
|ut  16  cents  with  the  energy  costing  6  cents  per  kw-hr. 
I  O.  E.  Huebner,  who  designed  and  built  the  vehicle,  has 
ired  that  the  total  running  cost  per  mile  is  about  4  cents. 


Supporting  Plate  for  Switch-Box  Installation 

in  article  of  interest  to  electrical  contractors  has  been 
lught  out  by  the  Flush  Plate  &  Appliance  Company,  Inc., 
'Binghamtou.  X.  \.,  in  the  shape  of  a  supporting  switch- 


as  a  flexible  support  for  the  installation  of  the  switch  box. 
Flexibility  in  only  one  direction  is  desired — namely,  later- 
ally— and  this  is  gained  by  means  of  the  slotted  lugs  near 
each  end  of  the  plate.  No  up-and-down  or  in-and-out 
movement  of  the  box  is  possible  when  attached  to  the  plate, 
and  these  motions  are  not  ordinarily  desired.  The  plate  is 
tacked  or  screwed  to  the  lath  or  furring  strips  on  the  wall 
and  forms  a  substantial  support  on  all  sides  of  the  box 
face,  besides  offering  a  ready  gage  for  the  plastering 
around  the  same,  with  which  it  is  flush.  The  brass  or 
nickel-plated  switch  plate  rests  on  this  supporting  plate 
and  is  fastened  to  it  through  the  four  corner  holes. 

Plates  of  similar  design  are  made  for  gang  boxes,  but 
only  on  order,  the  stock  carried  being  simply  of  the  stand- 
ard single-box  type.  These  plates  have  been  approved  by 
the  Department  of  Water  Supply,  Gas  &  Electricity  of 
New  York  City,  the  New  York  Board  of  Fire  Under- 
writers and  the  National  Board  of  Fire  Underwriters. 
They  are  marketed  ten  plates  to  the  box  and  ten  boxes  to 
the  standard  package. 


Steam  Soot  Blower  for  Superheaters 

Soot  on  superheater  tubes  interposes  additional  resist- 
ance to  heat  conduction  and  its  removal  increases  the  effi- 
ciency of  the  superheating  system.  A  mechanical  soot 
blower  applied  to  a  superheater  manufactured  by  the  Heine 
Safety  Boiler  Company,  St.  Louis,  Mo.,  for  the  purpose  of 
periodically  freeing  tubes  from  soot  is  shown  in  the  accom- 
panying diagram.  Steam  nozzles  are  inserted  through  hol- 
low stay-bolts  used  in  the  construction  of  the  headers  and 
are  arranged  to  discharge  steam  at  high  velocity  over  the 
tubes.  One  group  of  tubes  at  the  top  of  the  superheater 
may  be  seen  extending  nearly  to  the  extreme  end  of  the 
tubes,  while  the  remaining  steam  nozzles  extend  only  a 
short  distance  within  the  hollow  stay-bolts.  The  nozzles 
are  all  connected  by  suitable  piping  and  a  manifold. 


SUPPORTING    SWITCII-nOX    PLATE 


STEAM    SOOT    BLOWER    FOR    SUPERHEATERS 


10  plate,  a  sketch  of  which  is  here  shown.     This  plate  is  It  is  stated  that  tests  have  demonstrated  that  it  is  pos- 

t'lped  from   i8-gage  galvanized  sheet  iron    (14-gage  in      sible  to  effect  a  saving  of  from  5  per  cent  to  10  per  cent  of 
h^larger  sizes  for  gang  boxes)    and  is  designed  to  serve      the  fuel  by  blowing  the  soot  from  the  superheater  tubes. 
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Pen  Lifter  for  Recording  Instruments 

Tlic  Indiislri.il  Instrmiiciit  Company,  of  I'oxlioro,  Mass., 
has  just  jjcrtectcil  a  new  attachment  for  it.s  recorders.  This 
attachment  is  called  an  automatic  release  pen  lifter  and 
can  be  attached  to  any  Fo.xhoro  improved  recorders.  The 
device  consists  of  a  german-silver  strip  mounted  on  a  spe- 
cial holder,  which  is  inserted  under  the  screw  head  which 


I'he  right-hand  and  left-hand  sides  of  the  box  art  ,,i 
sufficient  area  to  allow  drillinjj  for  conduits  as  larjjc  as  2 
in.  in  diameter  if  desired.  Vertical  or  lateral  conduits  up 
to  I  in.  in  diameter  may  be  applied  at  the  top  and  front 
faces.  The  device  may  be  furnished  in  black  cnanv 
galvanized  to  match  attendant  piping.  These  bo.xes  are 
made  in  single  sizes  only  and  are  drilled  to  order  by  their 
maker,  the  Fancleve  Specialty  Company,   Boston,  .Mass. 


PEN     LIFTER     FOR     RECORDING     INSTRU.MENTS 

holds  the  chart  disk.  A  slight  pressure  on  a  small  lever 
brings  the  strip  up  against  the  pen  arm  and  lifts  the  pen 
from  the  chart.  I'Viction  holds  it  in  the  raised  position, 
thus  giving  the  operator  free  use  of  both  hands  for  re- 
moving the  used  chart  and  supplying  a  new  one.  When 
the  door  is  closed  the  pen  arm  is  automatically  released 
and  the  pen  returns  to  its  marking  position  on  the  chart. 
This  automatic  feature  makes  it  impossible  for  the  operator 
to  forget  and  leave  the  instrument  out  of  commission. 


Receptacle  of  Junction  Box  for  Location  at  90-Deg. 
Angles 

The  metal  junction  lx>x  shown  in  the  accompanying  illus- 
tration  is  intended   for   use  at   intersections  of  walls  and 


METAL    JUNCTION     BOX 

floors.  When  used  as  a  junction  only  a  blank  flush  steel 
plate  is  used  instead  of  the  flush  switch  or  receptacle  plate. 
The  steel  plate  has  four  lugs  with  machine  screws  which 
rest  in  the  four  depressions  shown  in  the  face  of  the  box 


Conduit  Fittings 


The  two  conduit  fittings  which  arc  illustrated  herewith 
are  manufactured  by  the  .\ppleton  Klectric  Company,  of 
Chicago,  111.     h'ig.  i  shows  a  combination  cut-out  and  dou- 


.\N0   2 CONDUIT    FITTINGS 


ble-throw  push-button  switch  which  has  been  designed  for 
operation  on  2So-volt  circuits.  It  is  claimed  that  this  devic« 
is  particularly  adapted  for  use  on  machines  which  are 
operated  by  individual  motors.  In  Fig.  2  is  shown  a  so- 
called  "vapor-proof  unilet,"  which  is  said  to  be  of  value 
where  it  is  necessary  to  install  lamps  out  of  doors  or  in 
places  where  they  will  be  subject  to  dampness. 


Combination  Ammeter  and  Voltmeter 

A  combination  ammeter  and  voltmeter  which  will  operate 
on  either  alternating  current  or  direct  current  has  been 
recently  put  on  the  market  by  the  Kerniel  Apparatus  Com- 
pany, Cambridge,  Mass.  The  instrument  is  provided  with 
a  single  moving  element  which  is  acted  upon  independently 
by  shunt  and  series  coils.  Separate  scales  are  placed  upon 
the  face  of  the  instrument  for  reading  amperes  and  volts, 
and  in  some  of  the  instruments  two  ranges  of  voltage  and 
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INSTRUMENT    FARTS    IlISASSEM  HI  Eh 

one  for  current  are  provided.  This  arrangement  makes  tl 
one  meter  available  for  use  as  six  separate  instrument 
The  total  weight  of  the  meter  is  3.5  lb.,  and  the  inclosi' 
walnut  case  is  6  in.  Vide  by  6  in.  long  by  3  in.  deep. 
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ELECTRICAL     WORLD 


Electric  Water  Sterilizer 

\n  electric  water  sterilizer  which  has  been  patented  by 
:  Electric  Water  Sterilizing  Company,  of  Scottdale,  Pa., 
composed  of  three  principal  parts — an  electrode  box,  a 
igulation  chamber  and  two  filter  cylinders.  The  general 
angement  of  the  apparatus  is  shown  in  the  accompany- 
;  illustration.  The  electrode  bo.\  consists  of  a  series  of 
re-iron  plates,  separated  by  marginal  insulating  gaskets, 
rough  each  of  these  plates,  inside  of  the  gaskets,  and  at 
ernating  ends  of  the  successive  plates,  is  a  series  of 
les.  The  water  is  passed  successively  between  the  sev- 
il  plates  and  over  the  entire  plate  surface.  Electrical 
mections  are  so  arranged  that  this  entire  series  of  water 
ns  is  in  the  circuit  at  the  same  time,  the  voltage  between 
tes  being  regulated  by  the  number  of  plates  in  a  series. 
e  current  consumed  for  a  plate  10  in.  by  10  in.  square 
:h  city  water,  treated  at  a  rate  of  about  400  gal.  an  hour, 
only  0.5  amp  at  no  volts. 

\ftcr  leaving  the  electrode  box  the  water  passes  into  the 
Igulation  chamber,  where  the  heavier  filth  and  dirt  set- 
i  to  the  bottom,  thus  preventing  the  too  frequent  filling 
of  the  filter  beds. 

'rom  the  coagulation  chamber  the  water  passes  through 
:  upper  part  of  a  four-way  valve  to  the  first  filter  cylin- 
■,  down  through  the  filter  bed,  up  through  a  three-way 
ve,  into  the  lower  section  of  a  four-way  valve,  and  from 
■re  fiows  into  the  second  filter  cylinder.  The  effluent 
im  the  second  filter  bed  flows  up  to  a  contact  valve, 
ich  opens,  allowing  the  water  to  pass,  at  the  same  time 
king  an  electrical  contact  directly  from  the  switch  on 
:  w'all  to  the  electrode  box. 

rhe  filter  cylinder  is  arranged  so  that  the  flocculent  coag- 
,nt  can  pass  in  on  top  of  the  filter  bed  without  being 
)ken  up  by  a  strainer  of  any  sort  used  to  retain  the 
irtz  when  flushing.  The  upper  outlet  is  above  a  strainer 
I  when  the  machine  is  being  flushed  the  inlet  check  closes 
1  the  water  flushing  the  machine  passes  upward  through 
;auze  strainer,  which  is  supported  between  the  inlet  and 
llet  pipe  in  the  head  cylinder.  It  is  impossible  to  treat 
ter  in  this  type  of  apparatus  with  alternating  current, 
iin  places  where  alternating  current  only  is  available  a 
iverting  device  is  employed. 

■  his  direct-current  sterilizing  machine,  it  is  claimed,  will 
•lOve  color  from  the  water,  destroying  and  removing  all 
etable  matter  and  pathogenic  germs,  and  will  leave  the 
i.er  bright,  pure  and  sparkling. 
^y   the   double-thiow.    double-pole    hand    switch    on    the 


ELECTRIC    WATER    STERILIZER 


Elevator  Controller  Parts  Cabinets 

In  order  to  facilitate  repair  service  in  the  event  of 
breakdowns  on  elevator  controllers  a  useful  device  known 
as  a  controller  parts  cabinet  has  been  designed  for  the 
convenience  of  engineers  and  all  who  are  responsible  for 
elevator  maintenance. 

This   equipment   consists   of   a   compact    steel   box    which 


I  AHINET    FOR    ELEVATOR    CO.NTROLLER    PARTS 

contains  the  essential  parts  of  the  type  of  controller  fur- 
nished with  the  elevator  machine  installed.  By  hanging 
it  in  the  engine  room,  the  engineer  may,  on  short  notice,  re- 
place a  worn  part  of  the  controller  and,  by  referring  to  the 
catalog  on  the  inside  of  the  cabinet  cover,  order  immedi- 
ately a  new  part  to  replace  the  part  removed,  keeping  the 
cabinet  complete  for  repair  work  at  all  times. 

.^t  present  these  cabin-'ts  are  being  manufactured  for 
direct-current  controllers  only  and  are  furnished  for  the 
more  familiar  types  of  controllers  used  with  Otis  standard 
drum  and  traction  machines  of  all  voltages.  The  cabinets 
are  manufactured  by  the  Otis  Elevator  Company,  Eleventh 
.■\ venue  and  Twenty-sixth  Street,  New  York  City. 


'a*  the  energy  supplied  to  the  machine  is  reversed  in 
ol-ity  every  day.  This  reversal  cleans  the  plates  auto- 
lacally  and  the  debris  can  be  flushed  into  the  sewer  by 
heji'alve  on  the  electrode  box. 


A  30,000-kw  Double-Unit  Steam-Turbine  Generator 
Set 

The  Interborough  Rapid  Transit  Company  of  New  York 
placed  recently  with  the  Westinghouse  Machine  Company 
an  order  for  three  immense  turbo-generator  sets,  the  design 
of  which  promises  to  bring  out  some  new  phases  of  both 
manufacturing  and  operating  practice.  With  generating 
equipment  of  this  capacity — namely,  30,000  kv^ — these 
manufacturers  claim  that  after  that  of  reliability  of  opera- 
tion the  most  desirable  characteristic  is  very  high  efficiency, 
and  that  in  order  to  obtain  this  a  large  capital  expenditure 
is  warranted,  since  the  apparatus  is  apt  to  be  operated  at 
a  high  load-factor  a  large  part  of  the  time  that  it  is  in 
operation. 

It  is  conceded  that  it  lies  within  the  range  of  possibility 
to  build  such  a  set  as  a  single  unit  operating  at  either  750 
r.  p.  m.  or  1500  r.  p.  m.,  but  it  is  claimed  that  in  the  case  of 
a  machine  designed  for  the  lower  speed  the  proportions 
would  be  .so  gigantic  as  to  carry  the  problem  beyond  the 
pale  of  usual  engineering  experience,  while  if  the  higher 
speed  is  contemplated  the  turbine-blade  velocities  will  rise 
to  a  value  greater  than  is  at  present  considered  advisable. 
Moreover,  either  of  these  supposed  types  would  involve 
the  use  of  a  combination  of  impulse  and  reaction  elements 
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in  the  turbine,  and  it  is  claimed  that  the  highest  efficiency 
is  not  to  be  obtained  with  the  former  element.  To  meet 
these  difficulties  and  the  other  important  consideration  tliat 
the  speed  is  high  and  the  volume  small  at  the  entering 
point,  while  at  the  point  where  the  steam  leaves  the  turbine 
its'  speed  is  relatively  low  and  its  volume  correspondingly 
large,  it  was  proposed  to  build  the  sets  in  two  units,  one 
generator  being  driven  at  1500  r.  p.  m.  by  a  high-pressure 
turbine  the  exhaust  from  which  would  be  used  in  a  low- 
pressure  turbine  driving  the  other  generator.  The  accom- 
panying picture  gives  an  idea  of  the  approximate  size, 
shajif   and   arrangement   of  each   of  these  double-unit   sets 


30,000-KW    DOUBLE    UNIT    STEAM-TURDINE    SET 

where  installed.  The  blade  speeds  involved  in  this 
design  are  low,  and  each  turbine  element  is  of  exceedingly 
simple  mechanical  construction,  involving  no  unusual  engi- 
neering problems  and  thoroughly  fulfilling  the  first  desid- 
eratum of  absolute  reliability. 

The  scheme  of  employing  two  turbine  elements  and  hav- 
ing the  steam  pass  serially  through  them  is  not  new.  A 
number  of  such  units  of  from  looo-kw  to  2000-kw  rating 
were  built  by  the  Westinghouse  Machine  Company  in  1901. 
This  construction  has  again  come  to  the  front  in  the  case 
<of  the  English-built  Parsons  turbine  ordered  recently  by 
)the  Commonwealth  Edison  Company  of  Chicago.  It  is 
.new,  however,  to  employ  high-pressure  and  low-pressure 
elements  driving  separate  generators,  each  at  a  different 
synchronous    speed. 

The  steam  supply  for  these  units  will  carry  120  deg. 
superheat,  and  a  vacuum  of  29  in.  will  be  required  for 
operation.  Under  these  conditions  it  is  claimed  by  the 
manufacturer  that  the  steam  consumption  of  each  of  them 
will  be  approximately  the  same  as  that  for  one  of  the 
Parsons  sets  operating  on  200  deg.  superheat  and  with  29.2- 
,  in.  vacuum,  conditions  much  more  favorable  than  can  be 
obtained  for  the  Interborough  installation. 


at  once.  A  double  electrode  chamber  at  the  arcing  points 
prevents  the  inactive  electrodes  from  becoming  sooted 
during  the  operation  of  the  first  pair.  However,  sboidd  the 
inactive  electrodes  be  carelessly  left  in  such  a  position  that 
llicy  will  become  sooted  they  will  be  automatically  cleaned, 
as  they  are  fed  together  by  a  rubbing  action  induced  by 
eccentrically  mounted  pulleys  controlling  the  feed.     In  case 


Improved  'DiflFerentially  Wound  Long-Burning 
Flaming-Arc  Lamp 

A  long-burning  flaming-arc  lamp  which  is  said  to  possess 
many  improved  features  in  design  and  operation  has  re- 
cently been  brought  out  by  the  Koerting  &  Mathicson  Com- 
pany, New  York  City.  This  lamp,  which  is  known  as  the 
"Excello-duplex"  lamp,  is  provided  with  a  double  gravity 
feed,  the  mechanism  for  which  is  to  be  seen  in  Fig.  i  at 
the  top  of  the  lamp.  .As  the  operating  pair  of  electrodes 
are  burned  and  descend  a  mechanical  trip  is  automatically 
.raised,  so  that  when  the  extremity  of  the  first  pair  of  elec 
trodes  is  reached  the  second  pair  is  brought  into  the  circuit 
without  any  interval  of  darkness  or  interruption  of  the 
lamp.  One  of  the  pairs  of  electrodes  is  always  locked  to 
preclude  the  possibility  of  both  sets  of  electrodes  burning 


E.XTERNAL   AND   SECTIONAL   VIEWS   OF   LAMP 


the  electrodes  become  jammed  the  lamp  will  be  automat- 
ically cut  out  of  the  circuit  and  a  resistor  will  be  inserted 
to  protect  the  individual  lamp  and  at  the  same  time  keep 
the  series  m  operation. 

One  of  the  illustrations  herewith  (Fig.  3)  shows  the  path 
of  the  air  which  circulates  about  the  arc.  Air  is  admitted 
through  the  small  baffle  plates  of  the  ash  tray  shown  in  the 
Ijottom  of  the  globe  and  follows  the  paths  designated  by  tht 
arrows.  In  passing  through  the  narrow  chamber  above  the 
globes  the  heated  air  carrying  the  products  of  the  elec- 
trodes' combustion  is  cooled  and  caused  to  deposit  tht 
burned  material  upon  the  surfaces  of  the  passage.  In 
cleaning  the  lamp  the  trimmer  lowers  the  globes  and  wipe.' 
this  surface  with  a  cloth. 

The  photometric  curves  herewith  show  the  effect  of  usin^ 
clear  globes  and  prismatic  globes.  The  prismatic  globes 
flatten  out  the  curve  so  that  the  illumination  under  the 
lamp  is  not  so  great,  but  in  the  area  between  lamps  brighter 
light  is  aflforded. 
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FIG.  4 — LIGHT  DISTRIBUTION   CURVES  OF  TWO  RANGES 

The  lamp  is  designed  for  operation  on  either  alternating 
current  or  direct-current  circuits  and  requires  a  current  ' 
10  amp.  With  no  auxiliary  inductance  in  the  circuit  tl 
power-factor  of  the  lamp  is  said  to  be  0.83  and  the  po«' 
consumption  382  watts.  With  an  inductor  added  powc 
factors  as  high  as  o._68  have  been  obtained  wit).  ^  consun 
tion  of  313  watts. 


Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Pyrene  Company  Secures  Additional  Distributing  Medium. 
-The  Pyrene  Manul'acturing  Company  of  New  York  has 
cently  made  arrangements  to  sell  it^  products  to  the  elec- 
ical  trade  through  the  Western  Electric  Company,  which 
ill  act  as  a  distributer  of  Pyrene  fire  extinguishers,  liquid 
id  brackets,  through  its  twenty-five  branches  in  this 
nintry. 

Electro-GcJvanizing  Plant  Opening  in  Brooklyn,  N.  Y. — 
he  Metal  Treating  &  Equipment  Company,  Inc.,  of  New 
ork,  is  opening  a  plant  at  834  Humboldt  Street.  Brooklyn, 
here  it  will  do  job  galvanizing  work  by  its  improved 
;tandard  process"  of  electro-galvanizing.  This  factory  is 
cpected  to  be  ready  for  work  about  the  middle  of  the 
'esent  month. 
Electricity  Supply  for  the  Kansas  City  Union  Station. — 

is  reported  that  the  new  union  station  now  under  con- 
ruction  at  Kansas  City,  Mo.,  is  to  have  a  generating 
ation  of  its  own  to  supply  electricity  for  lighting  and 
)wer  purposes.  Owing  to  recent  strikes  the  work  on  the 
ation  is  now  five  weeks  behind,  and  it  is  thought  that  it 
ill  not  be  completed  before  ne.xt  summer. 
Headquarters  for  Diesel  Engine  Catalogs. — In  the  Aug.  23 
sue  fif  the  Electrical  World  a  short  nute  appeared  describ- 
g  tlie  latest  catalog  issued  by  the  Usines  Careis  Freres,  of 
hent,  Belgium,  on  their  line  of  Diesel  engines.  Mr.  \V.  R. 
aynie.  of  30  Church  Street,  New  York.  .American  repre- 
•ntative  of  the  above  concern,  informs  us  that  he  is  pre- 
jred  to  furnish  copies  of  this  booklet  to  interested  parties 
Boston  Contractor  Busy. — The  contract  for  the  coni- 
ete  electrical  equipment  of  the  proposed  Commonwealtli 
icr  at  Boston.  Mass.,  has  been  awarded  to  Edwin  C. 
ewis.  Inc.,  of  the  same  city.  This  concern  is  at  present 
:cupied  in  the  installation  of  similar  equipment  in  the 
merican  College  for  Girls  at  Constantinople,  Turkey, 
id  it  has  recently  been  awarded  the  contract  for  electrical 
'ork  in  the  United  States  Custom  House  and  the  State 
utual  Building,  both  in   Boston. 

Prices  and  Catalogs  Desired  on  Electrical  Supplies. — 
he  Electric  Supply  Company  has  recently  been  incor- 
orated,  with  oiTiccs  at  21  East  Fourth  Street,  Tulsa,  Okla. 
8ie  secretary,  treasurer  and  general  manager  of  the  com- 
iny  is  R.  C.  Steuve.  formerly  sales  engineer  in  the  Cin- 
unati  (Ohio)  office  of  the  Allis-Chalmers  Manufacturing 
pmpany.     Mr.  Steuve  informs  us  that  he  would  be  pleased 

•  receive  from  the  several  manufacturers  of  electrical 
iPplies,  catalogs  and  quotations  on  the  same. 

Rate  Question  in  Indianapolis. — The  Public  Service  Com- 
issiun  nf  Indiana  has  been  petitioned  by  residents  in  the 
Tthwestern  part  of  Indianapolis  to  cause  the  Indianapolis 
ehl  &  Heat  Company  and  the  Merchants'  Heat  &  Light 
jmpany  to  readjust  their  rates.     Some  of  the  people  living 

that  portion  of  the  city  say  that  they  pay  more  than  cus- 
mers   in   other    sections   at    a   greater    distance    from    the 

nerating  plants.     Discrimination   is  also  alleged  between 

nants  in  oftice  1)uildings  receiving  like  service. 

Hickey    &    Schneider    Plan    New    Factory. — Hickey     & 

hneider,  of  227  Fulton  Street,  New  York,  have  just  com- 
i:ted  sliipment  to  the  Utah  Power  &  Light  Company  of  a 
Ige  order  of  splicing  sleeves.  The  South  Carolina  De- 
\lopment  Company  also  bought  recently  a  number  of  large 
1  c-disconnecting  switches.     The  manufacturers  report  that 

•  present  their  factory  is  very  busy  making  their  various 
1  e  and  power-house  specialties  and  that  they  are  nego- 
t  tirig  for  land  on  which  they  e.xpect  to  build  a  new  plant. 

Pew  Important  Devices  Presented  for  Inspection. — From 
t;  Underwriters'  Laboratories.  135  William  Street.  .\^ew 
'rk.  it  is  learned  that  their  volume  of  business  is  normal 


but  that  in  tlie  way  of  new  apparatus  presented  for  investi- 
gation and  testing  there  is  little  or  nothing  of  wide  interest 
and  general  applicability  coming  to  their  attention  at  pres- 
ent. A  number  of  special  devices  of  limited  interest  have 
been  received,  the  general  inspection  service  offered  by 
the  Laboratories  is  being  fully  employed,  and  its  label  sales 
are  large. 

Exports  of  Duncan  Apparatus  Large. — The  Duncan 
Electric  Manufacturing  Company,  of  Lafayette,  Ind.,  re- 
ports that  while  its  meters  and  transformers  have  enjoyed 
an  extensive  sale  in  the  United  States  during  the  past  two 
years,  its  e.xport  trade  has  amounted  to  over  25' per  cent 
of  its  total  sales.  The  company  has  just  completed  the 
construction  of  a  four-story  addition  to  its  plant  and  is 
now  contemplating  tlie  building  of  a  five-story  fireproof 
factory  structure,  wliich  will  occupy  a  quarter  of  a  block 
of  ground  area. 

New  Showroom  Opened. — Following  the  opening  of  an 
uptown  office  at  71  West  Twenty-third  Street  by  the  Glea- 
son  Tiebout  Cxlass  Company,  a  sliort  time  ago.  it  was  de- 
cided to  establish,  at  the  same  address  and  in  connection 
with  the  office,  a  showroom  for  the  exhibition  of  its  various 
lines  of  lighting  glassware.  This  has  been  done,  and  in 
addition  to  some  of  the  older  styles  there  are  on  view  at 
present  examples  of  the  Camia,  Beaux  Arts  and  Taglio  de- 
signs that  are  claimed  by  the  company  to  be  the  latest  word 
along"  these  lines. 

Kodak  Company  Increasing  Generating  Equipment. — The 
Eastman  Kodak  Company,  of  Rocliester.  X.  Y.,  has  recently 
purchased  for  its  Kodak  Park  Works  a  looo-kw  low-pressure 
steam  turbine,  connected  through  a  Westinghouse  floating- 
pinion  reduction  gear  to  a  250-volt  slow-speed,  direct-cur- 
rent generator.  This  equipment  was  supplied  by  the  West- 
inghouse Machine  Company,  which  furnished  also  a  sooo-sq. 
ft.  surface  condenser,  with  motor-driven  circulating,  air  and 
condensate  pumps.  A  cooling  tower  will  be  used  in  connec- 
tion with  the  condenser. 

Arc  Lamps  Said  to  Be  Doomed. — In  reply  to  a  query  as 
to  what  is  being  done  .in  the  arc-lamp  business  to  meet  the 
imminent  appearance  of  an  incandescent  lamp  with  a  spe- 
cific consumption  of  Yz  watt  per  candle,  a  prominent  Middle 
West  manufacturer  and  dealer  states  that,  in  his  opinion,  it 
is  very  doubtful  whether  there  will  be  any  improvement  in 
arc  lamps  which  will  give  them  consideration  except  for 
exterior  illumination.  He  thinks  that  for  interior  illumina- 
tion they  are  doomed,  but  there  is  a  feeling  in  some  quar- 
ters that  the  possibilities  of  this  form  of  lamp  are  not 
nearly  realized  at  the  present  time,  and  that,  when  the  sub- 
ject receives  a  little  more  concentrated  attention,  large  im- 
provements arc  not  only  possible  but  probable. 

Instruction  in  Selling  Electricity. — The  Chicago  Central 
Station  Institute,  which  has  been  giving  instruclion  to  stu- 
dents in  the  commercial  end  of  the  electric-service  busi- 
ness, has  opened  a  night  class  to  accommodate  applicants 
unable  to  attend  the  day  classes.  The  school  is  supported 
by  the  Insull  companies  having  headquarters  in  Chicago, 
and  the  night  classes  will  be  of  particular  benefit  to  the 
present  employees  of  those  companies.  Sessions  will  be 
held  on  Monday,  Wednesday  and  Friday  of  each  week 
from  7  to  10  p.  m.  The  full  course  for  the  night-class  stu- 
dents will  cover  eighteen  months,  and  the  tuition  will  be 
$100  for  the  course,  the  same  as  for  the  day  classes.  Mr. 
Fred  R.  Jenkins  is  the  manager  of  the  institute,  which  has 
its  ofiice  and  recitation  rooms  at  112  West  .Adams  Street. 

Predicts  Large  Future  for  Electrical  Industry. — As  re- 
ported more  fully  elsewhere  in  this  issue,  a  remarkably 
optimistic  statement  was  made  by  Frank  A.  Vanderlip, 
president  of  the   National   City   Bank,  of   New   York,   at  an 
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informal  gathering  of  leading  electrical  interests,  on  Sept. 
2-6,  at  Association  Island,  Lake  Ontario.  In  his  opinion 
an  investment  averaging  $8,000,000  a  week  for  live  years,  or 
over  $2,000,000,000,  could  be  profitably  used  in  the  electrical 
industry  in  this  country,  during  that  period,  for  its  develop- 
ment along  the  lines  of  transportation,  and  agricultural  and 
industrial   power. 

Indiana  Utility  Contemplating  Large  Addition  to  Gener- 
ating Equipment.— The  Merchants'  Heat  &  Light  Company, 
of  Indianapolis.  Ind.,  in  its  electrical  department  is  contin.i- 
ing  its  cfiforts  to  secv.rc  the  business  of  large  consumers. 
The  company's  principal  generating  station  is  located  at 
West  Washington  Street  near  the  White  River,  Indian- 
apolis. According  to  E.  Darrow.  general  manager,  the 
company  is  getting  ready  to  install  a  new  lo.ooo-kva  tur- 
bine unit  in  this  station  and  the  order  for  this  equipment  will 
be  placed  within  the  next  thirty  days.  He  states  that  new 
water-tube  boilers  of  4oao-hp  capacity  will  also  be  required. 
Steel  Company  Decides  on  Underground  Distributing  Sys- 
tem.—The  I'ittsluirgh  Crucible  .Steol  Company,  of  Midland. 
Pa.,  recently  extended  its  plant  and  installed  electric  serv- 
ice therein,  the  distributing  system  being  laid  underground 
in  fiber  conduit  supplied  by  the  H.  W.  Johns-Manville  Com- 
pany, of  New  York.  It  is  stated  that  an  overhead  system 
was  at  first  contemplated,  but  that,  while  the  matter  was 
still  undecided,  reports  were  received  by  the  engineers  that 
particularly  heavy  damage  to  such  lines  had  been  done  by 
a  severe  storm  in  the  vicinity  of  Pittsburgh,  and  that  this 
news  caused  them  to  decide  upon  the  underground  system 
of  distribution.  This  installation  required  about  :oo,ooo  ft. 
of  the  fiber  conduit,  which  was  laid  in  concrete  by  one  man 
and  a  helper  at  very  low   cost. 

Hollow  Glass  Column  Illumination  Planned. — The  Light- 
ing Studios  Company,  16  East  Thirty-third  Street,  New 
York,  'vbich  supplied  the  distinctive  lighting  effect  at  the 
Carle'  n  Terrace  Restaurant,  at  Broadway  and  looth  Street 
in  tht.c  city,  reports  that  it  has  been  authorized  to  prepare 
designs  for  similar  installations  at  the  Winter  Garden  Mu- 
sic Hall,  1646  Broadway;  the  Hotel  Endicott,  Columbus 
Avenue  and  Eighty-first  Street,  and  at  several  of  the  Mar- 
cus Loew  theaters,  all  in  New  York  City.  In  addition  to 
these  special  installations,  the  company  is  devoting  consid- 
erable time  to  the  development  of  a  line  of  standard  light- 
ing units,  largely  of  the  semi-indirect  type,  and  among  the 
latest  and  most  popular  of  these  is  its  sanitary  dustproof 
unit  for  hospital  service,  in  which  tlie  company's  Doric 
moonstone  hemisphere  is  used  together  with  a  cover  of 
clear  glass. 

Mica  Prices  Expected  to  Drop  Slightly. — Meirowsky  Broth- 
ers, mica  importers,  of  146  Liberty  Street,  New  York,  in  a 
recent  interview  stated  to  one  of  the  representatives  of  the 
Electrical  World  that  there  is  at  present  a  slightly  down- 
ward tendency  in  mica  prices,  although  the  volume  of  busi- 
ness continues  good.  This  concern  is  at  this  time  supplying 
a  considerable  amount  of  split  and  punched  mica  for  use 
in  the  making  of  condensers,  moving-picture  films  and  vari- 
ous electrical  appliances,  the  manufacturing  processes  being 
completed  by  it,  thus  saving  the  customer  the  necessity  of 
providing  special  machinery  and  labor  for  this  work.  This 
business  is  stated  by  the  firm  to  be  growing  in  popularity 
and  gradually  replacing  the  older  trade  in  raw  mica.  In 
addition  to  its  business  in  the  above  lines,  the  concern 
handles  built-up  sheet  mica  in  various  thicknesses,  and  also 
a  certain  amount  of  formed  mica  for  insulating  purposes. 

Business  Increased  by  Publicity. — The  Commercial  Elec- 
trical Supply  Company,  of  St.  Louis,  Mo.,  has,  in  addition  to 
its  jobbing  business,  a  repair  and  exchange  department  for 
electrical  apparatus  of  all  kinds.  A  piece  of  used  apparatus 
brought  to  the  company  may  be  taken  by  it  in  exchange, 
or  bought  outright  and  sent  to  the  company's  shop,  to  be 
thoroughly  overhauled  and  repaired  by  a  corps  of  expert 
repair  men.  This  work  includes  the  rewinding  of  coils,  the 
rebuilding  of  commutators,  renewal  of  bearings  and  various 
other  repairs,  and  after  the  machines  are  overhauled  they 
arc  sold  or  exchanged  again  for  others,  with  a  guarantee  of 
satisfactory  operation.  This  is  a  branch  of  activity  in  which 
the  jobbing  houses  do  not  generally  engage,  and  it  was 
started  by  this  concern  on  a  small  basis.  A  weekly  stock 
report  was  issued  to  its  salesmen  in  addition  to  the  publica- 
tion  of  a  list  of  apparatus  in   its   monthly  net   price   sheet. 


The  business  grew  so  rapidly,  however,  that  the  c.jmpany 
decided  to  issue  a  booklet  devoted  to  the  description  of 
this  end  of  its  service  and  it  reports  that  in  the  month  fol- 
lowing the  appearance  of  this  booklet,  "The  Motor  Mart." 
on  Aug.  I,  an  increase  of  over  100  per  cent  in  the  business  <<i 
this  department  was  experienced. 

Tariff  Bill  Passes  the  Senate. — On  the  afternoon  of  Sept. 
I)  the  fin.il  vote  on  tlie  tariff  revision  bill  was  taken  in  the 
Senate  and  the  measure  won  by  a  vote  of  44  to  ■?-,  the 
margin  of.  seven  being  two  more  than  the  Democratic  mar- 
gin of  control  in  that  branch  of  Congress.  The  bill  was 
returned  to  the  House  of  Representatives  on  the  following 
day,  and  action  will  be  taken  within  the  next  two  weeks 
on  the  300  or  more  amendments  made  in  the  Simmons 
measure  to  the  original  bill  prepared  by  Chairman  Under- 
wood of  the  ways  and  means  committee  of  the  House. 
It  is  expected  that  several  of  the  larger  reductions  made  by 
the  Senate  will  be  compromised  and  that  the  bill  will  be 
signed,  in  all  probability,  by  about  Sept.  25.  In  the  June 
28  issue  of  the  Electrical  World  there  appeared  a  discussion 
of  the  principal  changes  made  by  the  Senate  in  those  items 
of  particular  interest  to  the  electrical  industry,  and,  as  far 
as  can  be  learned  at  present,  there  is  little  likelihood  that 
any  of  these  items  will  be  further  changed.  The  most  im- 
portant changes  made  by  the  Senate  in  the  bill  as  a  whole 
are  those  concerning  the  income-tax  feature  and  the  free  list 
and  it  is  probable  that  these  two  matters  will  furnish  the 
])rincipal  ground  for  discussion  in  the  committee  of  confer- 
ence, in   which  eacli   house  has  an  equal  voice. 

Copper  Stocks  Reach  Low-Record  Figures. — .\t  the  end 
of  January  of  the  present  year  the  stock  of  marketable  cop- 
•  per  of  all  kinds  on  hand  at  all  points  in  the  United  States 
had  reached  the  comparatively  high  figure  of  123,198,332 
lb.  Since  that  time  there  has  been  a  rapid  decrease  in 
these  stocks  until,  at  the  end  of  August,  the  figures  on  this 
item  reached  the  low  record  of  38,314,037  lb.,  a  drop  01 
over  6,000.000  lb.  from  the  lowest  previous  mark  since 
statistics  have  been  kept  by  the  Copper  Producers'  Associa- 
tion. Every  month  since  January  (with  the  exception  01 
July,  when  there  was  a  small  increase)  has  produced  a 
further  decrease  in  the  copper  stocks,  and  the  rate  of  de 
crease  has  been  so  rapid  that,  if  continued  for  three  months 
more,  it  would  produce  an  entire  depletion  of  these  reserve 
stocks.  Comparison  of  the  figures  on  production  and  total 
deliveries  will  give  some  idea  of  the  causes  for  this  re- 
duction of  stocks.  Since  January  the  delivery  has  exceeded 
the  production  each  month  excepting  July,  when  the  two 
items  were  approximately  equal.  Labor  and  other  troubles 
at  some  of  the  larger  mines  and  refineries  have  held  up 
production  in  its  several  steps  during  this  period,  and  un- 
usual activity  in  some  of  the  industries  which  use  the 
metal  extensively  has,  at  the  same  time,  caused  a  drain 
on  the  sources  of  supply,  considerably  heavier  than  normal. 
The  average  monthly  domestic  delivery  since  January  has 
been  in  the  neighborhood  of  71,000,000  lb.,  somewhat  over 
the  normal  average,  and  the  average  export  delivery  in 
the  same  period  has  been  close  to  75,000,000  lb.  per  month,  a 
large  increase  over  the  normal  figures.  From  these  statis- 
tics it  is  apparent  that  the  present  reserve  stocks  would 
serve  to  meet  the  volume  of  deliveries  for  only  about  one 
week's  time  if  production  should  cease.  With  this  small 
margin  there  is  anxiety  felt  in  some  quarters,  where  it  is 
feared  that  the  present  situation  will  develop  into  a  run- 
away market  with  -prices  soaring  above  20  cents  per  lb 
It  is  generally  felt  that  for  some  time  to  come  the  copper 
situation  will  be  strained,  since  there  is  small  prospect  of  a 
material  reduction  in  demand,  and  it  is  estimated  that  no 
extensive  increase  in  production  can  be  looked  for  until 
1915  when  the  Inspiration  development  begins  to  produce. 
Reports  state  that  the  tension  is  somewhat  relieved  at  the 
Lake  mines  and  that  some  of  the  men  have  returned  to 
work,  but  it  is  also  understood  that  large  numbers  of  them 
have  left  to  seek  employment  in  other  fields,  which,  with 
the  inevitable  disorganization  following  the  recent  troubles, 
will  serve  to  curtail  production  there  for  many  months. 
When  it  is  taken  into  consideration  that  the  total  reserve 
stocks  of  the  world  are  also  at  present  very  low,  so  thai 
relief  for  the  domestic  situation  is  hardly  to  be  expected 
from  abroad,  it  is  apparent  that  all  parties  interested  shouU 
act  with  extreme  caution  and  co-operate  to  prevent  a  cris- 
which  would  bring  gcfJd  to  neither  producer  nor  consumer 
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Corporate  and  Financial 

Increase  in  Galveston-Houston  Electric  Company  Divi- 
end. — A  semi-annual  dividend  of  3  per  cent,  declared  on 
le  common  stock  and  paj'able  on  Sept.-  IS,  is  an  increase 
1  the  rate.  The  last  semi-annual  dividend  was  at  the  rate 
f  5  per  cent  per  annum,  while  the  one  before  that  was 
t  the  rate  of  4  per  cent  per  annum.  For  several  years 
reviously  the  rate  of  dividend  on   the  common   stock  was 

per  cent  per  annum. 

Electric  Company  of  America  Dissolving. — .\  special 
iceting  of  the  stockholders  of  the  Electric  Company  of 
.merica  will  be  lield  in  Philadelphia  on  Oct.  7  for  the  pur- 
ose  of  dissolving  the  corporation.  If  this  action  is  ap- 
roved,  the  outstanding  stock  will  receive  l-(0  per  cent  in 
imerican  Gas  &  Electric  5's  and  a  distribution  of  the 
loney  remaining  in  the  treasury  after  the  expenses  of  the 
issolution  proceedings  are  met. 

Issue  of  Notes  by  the  Appalachian  Power  Company. — 
[  is  proposed  t'l  authorize  an  issue  of  $3,000,000  nf  y  per 
LMit  collateral  trust  notes  maturing  on  Sept.  i.  1918.  Of 
lis  amount  $2,500,000  notes  have  been  sold.  The  balance 
re  reserved  to  retire  an  equal  amount  of  notes  due  on 
[ov.  20,  1914.  The  notes  will  be  secured  by  the  deposit 
f  $3,000,000  of  second  mortgage  6  per  cent  bonds  and 
150,000  of  first  mortgage  bonds. 

Plans  of  the  Texas  Public  Service  Company. — The  Te.xas 
ul)lic  .Service  Company,  which  was  formed  in  Te.xas  re- 
;ntly  for  the  purpose  of  acquiring  pub,ic  utilities  in  that 
tate,  has  purcliased  and  now  owns  lighting  and  ice  plants 

I  Bay  City,  Gilmer,  Mount  Pleasant  and  Vernon,  Tex. 
he  properties  are  now  being  rehabilitated.  It  is  expected 
lat  the  company  will  acquire  a  number  of  additional  utility 
roperties  in  the  State.  The  present  amount  of  capital 
ock  is  $500,000.  divided  into  $125,000  preferred  stock  and 
375,000   common    stock.     There    has    also    been    authorized 

II  issue  of  $500,000  bonds,  of  which  $375,000  have  been 
^Id.  The  -.-Mliert  Emanuel  Company,  of  Dayton.  Ohin. 
hich  controls  and  operates  a  number  of  companies  in 
ther  states,  is  interested  in  the  Texas  Puldic  Service 
ompany. 

Commonwealth  Edison  May  Be  an  8  Per  Cent  Stock. — 
hicago  newspapers  assert  that  it  has  been  virtually  deter- 
lined  by  the  directors  of  the  Commonwealth  Edison  Com- 
any  to  pay  dividends  on  the  stock  at  the  rate  of  8  per  cent, 
tstead  of  7  per  cent,  as  at  present,  beginning  in  November. 
■   is  said   that   thit   projected   increase,   to  which   reference 

as  made  in  the  Electrical  World  of  .•\ug.  2,  has  been  under 
msideration    for    nearly    a    year.     Perhaps    if    the    money 

arket  had  not  been  so  "tight"  the  directors  would  have 
'jjted  the  increase  several  months  ago.  This  rumored  in- 
lease  in  the  dividend  rate,  together  with  the  recently  an- 
Ipunced  10  per  cent  stock  dividend  and  the  decision  to  issue 
1)  per  cent  of  new  capital  at  par,  is  thought  to  account  for 
ie  recent  rise  in  the  price  of  the  stock  on  the  Chicago 
iock    Exchange.     The    stock    was    quoted    on    Sept.    3    at 

Electrical    Improvements    in    the    New    York    Subway. — 

lie  annual  report  of  tl;e  Interborough  Rapid  Transit  Com- 
uiy  of  New  York  for  tlie  fiscal  year  ended  June  30,  1913. 
[iers  to  various  electrical  improvements.  In  outlining  the 
I'ans  for  new  subway  and  elevated  construction,  it  says 
^at  additional  power  requirements  for  the  proposed  ex- 
nsions  can  be  secured  at  a  minimum  cost  through  the 
stallation  of  new  high-pressure  turbo-generator  units  in 
;e  company's  present  main  Fifty-ninth  and  Seventy-fourth 
freet  power  houses.  Among  the  additions,  betterments 
id  improvements  authorized  during  the  year  were  the 
Huipmcnt  of  651  subway  cars  with  storage  battery  emer- 
■ncy  lighting  devices;  the  installation  of  railings  around 
;taries  in  the  subway  division  substations  so  as  to  pre- 
|;nt  accidents  to  employees,  the  installation  of  an  emer- 
,rncy  power  connection  between  the  Fifty-ninth  Street  and 
e  Ninety-sixth  Street  power  houses,  the  substitution  of 
'o  300-kw  steam-driven  turbo-exciter  sets  for  the  present 
.■oo-amp  storage  battery  used  for  exciting  current  at  the 
ifty-ninth  Street  power  plant,  and  the  painting  of  ceilings 
seventy-nine  cars  white  in  order  to  improve  the  appear- 
■  ce    and    provide    better    lighting    reflection.     .Among    the 


improvements  made  in  tlie  subway  division  that  were 
charged  to  current  earnings  were  the  equipment  of  276 
cars  with  tungsten  lamps,  the  installation  of  two  battery- 
charging  plants  for  maintaining  emergency  lights  and  the 
painting   of  ceilings  nf   seventy-nine   cars  white. 

Financial  Plans  of  the  Mississippi  River  Power  Com- 
pany.— Following  the  completion  of  the  construction  period 
and  the  inauguration  of  its  operating  period,  the  question 
is  being  asked  as  to  what  plans  are  being  made  for  the 
payment  of  dividends  on  the  outstanding  $6,000,000  of  pre- 
ferred stock  of  the  Mississippi  River  Power  Company. 
This  issue  was  made  at  80  in  the  form  of  receipts,  ex- 
changeable on  July  I,  1913.  for  permanent  certificates.  Up 
to  this  time  dividends  have  been  paid  on  this  stock  at  6 
per  cent  on  the  paid-in  value  and  charged  against  con- 
struction cost,  but  from  now  on  they  will  have  to  be  paid 
out  of  income.  After  Jan.  i,  1915,  this  stock  becomes  cumu- 
lative. The  interest  charges  which  have  to  come  out  be- 
fore dividends  are  on  $19,000,000  of  5  per  cent  first  mort- 
gage bonds  and  $2,500,000  of  6  per  cent  notes,  maturing 
Jan.  24,  1914.  This  interest  amounts  to  about  $1,125,000, 
or  nearly  $325,000  less  than  the  estimated  net  earnings  of 
the  company  for  the  year  ended  June  30,  1914.  This  excess 
represents  about  s  per  cent  on  the  outstanding  preferred 
stock,  and  while  it  is  not  likely  that  the  full  6  per  cent 
dividend  will  be  paid  until  after  Jan.  i,  1915,  the  company 
will  probably  continue  the  present  dividend  until  then,  as 
it  may  do  out  of  its  earnings.  The  company  is  now  selling 
more  than  80,000  lip,  and  has,  with  present  development, 
120,000  hp  available,  which  is  ultimately  to  be  increased  to 
200,000  hp.  For  the  development  of  the  additional  80,000 
lip  about  $6,000,000  has  already  been  expended,  so  that 
when  it  becomes  necessary  to  add  to  the  present  develop- 
ment the  installation  of  the  additional  equipment  will  not 
be  an  expensive  operation   for  the   company. 


Statement  of  the  Copper  Producers'  Association 
for  August 

The  stocks  of  copper  on  hand  on  .■\ugust  31  were  the 
lowest  ever  reached  in  the  history  of  the  association.  The 
figures  on  production  and  consumption  during  last  month 
are  as  follows: 

^ .\ugust.  pounds ^  ^ July,  pounds ^ 


52.904,606 
138,074,602 


Domestic     delive 
Foreign    deliveri< 


hand     at     end 


NEW  YORK  META^,  MARKET  PRICES 


, Sept.  9 4 

Bid.  Asked. 

15.50      to  16.37J^ 

Selling  Prices 


indon,   standard,   spot*    71       12       6 

i me  Lake 16.25 

Electrolytic    16A2'/i  to  16.25 


Castinc;     15.87' 

Copper  wire  base    17.00 


to  16.00 
to  17.25 
4.75 
to  45.00 


73 
16.75 
16.60 

16.40 

17.75 


5       0 

to  le.vyi 

to  16.70 

to  16.50 
to  18.00 

4.75 
to  45.00 

8.00 


20.00      to  21.00 


•OLD  METALS 


Heavy  copper  and  wi 

Hrass,  heavj' 

Brass,    light    

I.ead,  heavy   

Zinc,  scrap    


14.50 

14.75 

9.25 

9.25 

8.25 

8.25 

4.65 

4.65 

4.62}^ 

4.75 
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Business  Notes 

The  C  &  C  Electric  &  Manufacturing  Company,  of  Gar- 
wood. N.  J.,  lias  recently  appointed  T.  E.  Jewell  manager 
of  Its  Mew  Knwland  orfue  at   i-'O  MilU  Street,  lioston,  Ma-ss. 

The  Triumph  Electric  Company,  of  Cincinnati,  Ohio,  an- 
nounces that  W.  VV.  Van  Ausdall  has  been  appointed  sales 
engineer  in  charge  of  its  special  reversing  planer  motor 
department. 

Staege-Bennett  &  Dewey. — Staegc  &  Bennett,  engineers, 
and  Charles  E.  Dewey,  architect,  on  Aug.  I  became  co- 
partners under  the  firm  name  Staege-Bennett  &  Dewey, 
Watertown,  N.  Y. 

D.  C.  &  Wm.  B.  Jackson.— Mr.  Edward  L.  Moreland  has 
been  appointed  manager  of  the  Boston  office  of  D.  C.  & 
Wm.  B.  Jackson,  which  was  moved  recently  from  84  State 
Street  to  the  Garden  Building,  248  Boylston  Street. 

The  Fred  W.  Nason  Company,  of  39  Cortlandt  Street, 
New  Vi'rk,  has  jnst  been  appointed  sales  agent  for  the  ter- 
ritory including  New  York,  New  Jersey,  Pennsylvania, 
Delaware  and  Maryland,  to  handle  the  product  of  the 
Barnes  &  Robert  Manufacturing  Company,  of  New  Haven, 
Conn.,  maker  of  a  full  line  of  strain  insulators,  guy  clamps, 
cable  racks  and  brackets,  and  pressed-steel  insulator  pins. 


New  Industrial  Companies 

The  National  Electric  Sign  &  Construction  Company,  of 
Mansfield,  Ohio,  has  been  chartered  with  a  capital  stock  of 
$50,000.     The  incorporators  are  E.  P.  Robbins  and  others. 

The  Storage  Battery  Company  of  America,  of  Chicago, 
111.,  has  been  incorporated  with  a  capital  stock  of  $30,000  by 
Harry  A.  Bioscat,  William  H.  Smith  and  Noah  Divilbisa, 
806  Asen  Building,  Chicago,  111.  The  company  proposes 
to  manufacture  electrical   supplies. 

The  Imperial  Gas  &  Electric  Fixture  Company,  of  Cam- 
den, N.  J.,  has  been  incorporated  with  a  capital  stock  of 
$25,000  for  the  purpose  of  manufacturing  gas  and  electric 
fixtures.  The  incorporators  are:  S.  W.  Collin,  H.  Schwartz, 
of  Riverton,  and  W.  Wilkinson,  of  Collingswood. 

The  Chanoler  Company,  of  Newark,  N.  J.,  has  been  incor- 
porated with  a  capital  stock  of  $25,000  to  manufacture 
mechanical  inventions  and  as  model  makers,  machinists, 
etc.  The  incorporators  are  G.  C.  Hirst,  E.  L.  Hirst,  of 
Montclair,  N.  J.,  and  E.  P.  Hirst,  of  Philadelphia,  Pa. 

The  Peterson  Electric  Company,  of  Wheeling,  W.  Va.. 
has  been  incorporated  by  Hugo  Peterson,  Joseph  A.  Arm- 
strong, of  Wheeling,  W.  Va.:  Harry  Brandfass,  of  War- 
wood,  W.  Va.,  and  L.  Wayt,  of  Bridgeport,  Ohio.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  deal  in  elec- 
trical heating  apparatus,  power  appliances,  electrical  sup- 
plies, hardware,  etc. 


Trade  Publications 

Electric  Vibrators. — A  recent  pamphlet  of  the  Shclton 
Electric  Company,  4  East  Forty-second  Street,  New  York, 
is  devoted  to  Shelton  vibrators,  therapeutic  appliances  and 
massage  apparatus  for  physicians. 

Laundry  Machinery. — The  Conlon  electric  washer  is  fully 
described  and  illustrated  in  a  booklet  published  by  the  Con- 
lon Electric  Washer  Company,  312  North  May  Street.  Chi- 
cago. Its  ease  of  operation,  its  economy,  simplicity  and 
efficiency  are  pointed  out. 

Wires. — A  thirty-lwo-page  panijihlet  has  recently  been 
issued  by  the  American  Insulated  Wire  &  Cable  Company. 
Chicago,  which  contains  data  and  jirice  lists  on  its  bare  and 
insulated  wires.  A  tabulated  statement  is  printed  showing 
the  monthly  average  of  copper  from  1883  to  1913. 

linstruments. — Bulletin  No.  175  ff  the  Bristol  Company. 
Waterbury,  Conn.,  refers  to  electric  resistance  thermom- 
eters, model  162.     Electric  pyrometers  are  discussed  in  Bul- 


letin .\<).  I7f).     In  IJulletin  So.  178  wet  and  dry  bulb  recor' 
ing  thermometers  are  illustrated  and  described. 

Telephones. — The  Stromberg-Carlson  Telephone  Man 
facturing  Company,  Rochester,  N.  Y.,  has  recently  issue"! 
folder  in  which  are  illustrated  and  described  various  tyi 
of  "Central  Energy"  telphone  equipment.  Wall  telephone 
desk  teleiiliimes  and  combination  telephones  are  shown. 

Testing  Set. — A  full-sized   representation   of  the  Type 
portable    Wheatstonc-bridge-testing    set    manufactured    Ly 
the  Leeds  &  .Vorthrup  Company,  Philadelphia,  is  being  sent 
out  by  the  company  in  the  form  of  a  large  double  cardboar-! 
folder.     The  galvanometer  is  of  the  company's  new  int' 
changeable   type. 

Lighting  Units  for  Hospitals. — A  sanitary  dustprooi 
lighting  unit,  designed  by  the  Lighting  Studios  Com- 
pany, 16  East  Thirty-third  Street,  New  York,  is  made  the 
subject  of  a  four-page  leaflet.  These  units  are  especially 
designed  for  use  in  hospitals  and  are  adapted  also  to  other 
installations  where  a  similar  kind  of  lighting  is  required 
The  unit  is  said  to  be  free  from  glare  and  to  be  dustproof 

Lamps  for  Photographic  Purposes. — Bulletin  So.  49,  is- 
sued by  the  Cooper  Hewitt  Electric  Company,  Eighth  and 
Grand  Streets,  Hoboken,  N.  J.,  gives  information  regardinu 
the  Cooper  Hewitt  lamp  for  photographic  purposes.  This 
lamp  is  used  for  many  photographic  processes,  as  a  substi- 
tute for  daylight.  Brief  descriptions  of  the  various  outfit.s 
are  accompanied  by  miniature  illustrations  of  the  apparatus 

Motors. — The  Peerless  Electric  Company,  Warren,  Ohio 
in  Bulletin  No.  35  sets  forth  the  general  characteristics  01 
its  single-phase  alternating-current  motors  in  fractional 
horse-powers.  These  motors  are  of  the  induction  type,  witli 
rotating  secondary  member.  The  motors  are  of  the  squir- 
rel-cage type,  steel-laminated,  with  copper  conductors  Sf 
curely  riveted  to  copper  end-rings,  soldered  to  insure  perfec: 
contact  and  ground  to  size. 

Electric  Welding  Apparatus. — The  C  &  C  Electric  \ 
Manufacturing  Company  in  its  Bulletin  513  C  gives  a  com 
pletc  description  of  its  new  multiple-unit  arc-welding  outfit 
With  this  apparatus  several  operators  can  work  from  the 
same  machine  and  use  either  graphite  or  metallic  electrodes 
and  perform  all  kinds  of  welding  operations  by  means  of  tht 
electric  arc.  Tables,  curves  and  test  data  are  given,  to- 
gether with  numerous  interesting  photographs  showing  the 
wide  variety  of  welding  repairs  made  with  this  outfit. 

Wiring  Specialties. — Catalog  No.  16.  which  has  just  been 
published  by  the  .-Vrrow  Electric  Company,  Hartford.  Conn- 
contains  ninety-six  pages,  in  which  are  illustrated  and  de- 
scribed the  comjiany's  numerous  wiring  specialties.  Many 
new  devices  made>  since  the  last  catalog  was  issued  necessi- 
tated doubling  the  number  of  pages  of  the  older  one.  The 
material  has  been  so  arranged  as  to  afiford  ready  reference 
to  any  particular  device.  The  pamphlet  is  of  standard  size. 
punched  for  convenience  in  inserting  in  a  binder,  is  wel' 
printed  and  has  an  attractive  cover. 

Motors,  Controllers,  etc. — The  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee.  Wis.,  has  added  to  its  peri- 
odical bulletins  a  number  on  the  following  subjects:  crane 
controllers  for  slip-ring  motors,  float  switches  for  alter 
nating-current  motors,  magnetic  disk  brakes,  heavy-dut> 
starters  with  no-voltage  release,  index  and  general  descrip- 
tion of  self -starting  speed  regulators,  double-pole  float 
switches,  floor  stop  devices  and  manually  operated  startint 
compensators  for  alternating-current  motors.  Some  0 
these  bulletins  take  the  place  of  others  formerly  printed  ot 
the  subject. 

Condensers  for  Wireless  Work. — The  Dublier  Electrics 
Syndicate.  Ltd..  of  06.  08  Lcadenhall  Street,  London.  E.  C 
in  a  new  illustrated  circular  describes  its  improved  forr 
of  condensers  for  work  in  wireless  telegraphy.  Owing  !■ 
the  unique  construction  of  these  condensers  it  is  declare 
that  they  occupy  only  one-tenth  the  space  and  weigh  bi; 
one-tenth  as  much  as  other  high-tension  condensers  of  sin- 
ilar  capacity.  They  are  also  said  to  be  more  efficient  an 
to  be  free  from  brush  discharge  or  leakage.  A  number  < 
these  condensers  have  already  been  furnished  for  pressure 
up  to  30.000  volts.  A  o.oo6-microfarad  condenser  for  30.0c 
volts  working  pressure  will  withstand  a  breakdown  lest  ( 
75.000  volts,  and  in  physical  dimensions  it  measures  or 
18  cm  by  15.5  cm  by  ^.5  cm. 
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Personal  Mention 

Mr.  Henry  F.  Black  has  been  appointed  superintendent  of 
the  Dallas  City  (111.)  Electric  Company. 

Mr.  J.  G.  Cronin  has  been  appointed  superintendent  of 
the  municipal  light  and  water  plant  at  Perry,  Okla. 

Mr.  Henry  D.  Jackson,  consulting  engineer,  Boston,  will 
sail  on  Sept.  20  for  Bermuda  for  a  three  months'  trip  for 
rest  and  recreation. 

Mr.  J.  W.  Lillienthal,  of  San' Francisco,  has  been  elected 
successor  to  Mr.  Patrick  Calhoun  as  president  of  the  United 
Railroads  of  San  Francisco. 

Mr.  R.  H.  Henderson,  formerly  manager  of  works  of  the 
Westinghouse  Lamp  Company,  Bloomfield,  N.  J.,  has  re- 
signed his  position  to  engage  in  other  work. 

Mr.  Albert  M.  Chambers,  of  the  Electric  Properties  Com- 
pany, New  York,  has  been  elected  president  of  the  Northern 
Colorado  Power  Company,  succeeding  Mr.  W.  J.  Barker, 
Denver,  resigned. 

Mr.  Thomas  A.  Edison  has  returned  to  his  laboratory  at 
East  Orange,  N.  J.,  following  a  motor  trip  through  New 
England.  Mr.  Edison  is  reported  to  have  benefited  from 
his  vacation   in   both  health  and  weight. 

Prof.  R.  W.  Sorensen,  of  the  department  of  electrical  en- 
gineering, Throop  Polytechnic  Institute,  Pasadena,  Cal., 
has  been  appointed  supervising  engineer  for  the  Pacific 
Light  &  Power  Company  at  its  Big  Creek  generating  sta- 
tion. 

Mr.  H.  U.  Wallace  has  been  re-elected  vice-president  and 
general  manager  of  the  Northern  Colorado  Power  Com- 
pany and  will  assume  complete  charge  of  the  operations  of 
the  company,  whose  headquarters  were  recently  moved  to 
Boulder,  Col. 

Mr.  Webster  W.  Benjamin  has  resigned  his  position  as 
electrical  engineer  with  the  Sunnyside  Mines  Company  at 
Eureka,  Col.,  to  become  electrical  engineer  and  master 
mechanic  for  the  O^ark  Smelting  &  Mining  Company, 
Magdalena,  N.  M. 

Mr.  O.  W.  Rector,  who  for  two  years  has  been  general 
superintendent  of  the  gas  department  of  the  George  Carson 
property  at  Washington,  la.,  has  severed  his  connection 
to  take  the  position  of  general  superintendent  of  the  Peo- 
ple's Gas  &  Electric  Company  of  Mason  City,  la.,  which 
is  now  owned  by  the  United  Light  &  Railway  Company. 

Mr.  R.  G.  Black,  formerly  superintendent  of  the  Toronto 
Electric  Light  Company,  has  been  appointed  a  member  of 
the  Toronto  Hydroelectric  Commission  to  fill  a  long-stand- 
,ing  vacancy  caused  by  the  resignation  of  Mr.  H.  L.  Drayton. 
jan  account  of  whose  appointment  to  the  chairmanship  of  the 
Dominion  Railway  Board  appeared  on  page  865  of  our  issue 
dated  April  26,  1913. 

Mr.  Justus  Eck,  of  London,  England  president  of  the 
Koerting  &  Mathieson  Company,  wiil  sail  for  America  on 
the  Majestic.  Oct.  i.  Throughout  England  and  Australia 
Mr.  Eck  is  known  as  an  authoritj-  on  illumination,  and  on 
ihis  many  trips  he  has  delivered  lectures  on  this  subject 
,the  information  contained  in  which  was  gathered  from  all 
iquarters  of  the  globe. 

Mr.  J.  F.  Martin,  who  for  the  past  year  has  been  man- 
ager of  the  new-business  department  of  the  United  Light 
,&  Railway  Company,  at  Iowa  City,  la.,  has  been  transferred 
to  the  People's  Gas  &  Electric  Company  at  Mason  City 
to  assume  similar  duties.  Mr.  Martin  was  formerly  con- 
;:nected  with  the  Milwaukee  Electric  Railway  &  Light  Com- 
■pany  at  Kenosha,  Wis. 

Mr.  Frank  S.  Washburn,  of  Nashville,  Tenn.,  president 
■of  the  American  Cyanamid  Company,  has  been  elected  presi- 
dent of  the  Alabama  Power  Company.  Mr.  Washburn  is 
also  president  of  the  Goodman  Manufacturing  Company,  of 
Chicago,  and  consulting  engineer  of  the  Crescent  Coal  & 
Coke  Company,  of  Nashville,  besides  his  connections  with 
other  industrial   and  banking   institutions. 

Mr.  Edward  W.  Doty,  of  Cleveland,  Ohio,  has  been  ap- 
pointed a  member  of  the  Ohio  State  Public  Utilities  Com- 
mission, the  other  two  members  of  which  are  Messrs. 
piiTer    P.    Hughes,    chairman,    and    Judge    W.    L.    Dechant. 


Mr.  Doty  was  a  member  of  the  191 1  constitutional  conven- 
tion and  also  served  on  the  commission  which  framed 
Cleveland's  recent  progressive  city  charter. 

Mr.  William  B.  McKinley,  president  of  the  Illinois  Trac- 
tion System,  Peoria,  111.,  which  operates  a  number  of  elec- 
tric-Hghting  properties  in  the  Middle  West,  had  a  farewell 
dinner  tendered  him  at  the  Country  Club  at  Peoria  recently 
by  Mr.  Frederick  H.  Smith  and  Mr.  H.  E.  Chubback,  vice- 
president  executive  of  the  Illinois  Traction  System.  Mr. 
McKinley  will  shortly  sail  from  Seattle  for  Japan  on  a  tour 
of  the  world  originally  planned  two  years  ago. 

Mr.  George  Smith,  until  recently  a  construction  engineer 
connected  with  the  Fort  Wayne  Electric  Works,  has  been 
appointed  general  superintendent  of  the  municipal  electric 
service  of  the  city  of  Fort  Wayne,  Ind.  Mr.  Smith  had 
charge  of  the  installation  of  the  Fort  Wayne  municipal 
plant  at  the  time  the  present  plant  was  placed  in  opera- 
tion. He  also  had  charge  of  the  work  of  rehabilitating 
the  Fort  Wayne  municipal  plant  at  the  time  of  the  dis- 
astrous flood  of  last   March. 

Mr.  John  W.  Hancock,  general  manager  of  the  Roanoke 
(Va.)  Railway  &  Electric  Company,  has  been  chosen  gen- 
eral manager  of  the  Lynchburg  (Va.)  Traction  &  Light 
Company  and  its  subsidiaries.  Mr.  Hancock  will  continue 
to  supervise  the  Roanoke  property,  dividing  his  time  be- 
tween Lynchburg  and  Roanoke.  Mr.  Hancock  was  born  in 
Franklin  County,  Va.,  and  has  lived  in  Roanoke  since  1890. 
He  entered  the  service  of  the  Roanoke  Street  Railway  Com- 
pany in  April,  1895,  and  was  appointed  general  manager 
when  it  was  reorganized  and  expanded  early  in  1900.  He 
is  also  president  of  the  Public  Service  Association  of  Vir- 
ginia, the  Mill  Mountain  Incline,  Inc.,  Roanoke,  and  the 
Little  Tunnel  Water  Power  Company,  and  is  a  vice-presi- 
dent of  the  Roanoke   Chamber  of  Commerce. 

Mr.  H.  L.  Bleecker,  who  was  elected  president  of  the 
Northwest  Electric  Light  &  Power  Association  at  its 
Seattle  (Wash.)  convention,  Sept.  5.  is  the  second  vice- 
president  of  the  Washington 
Water  Power  Company,  ot 
Spokane,  Wash.  He  was  born 
at  Belleville,  Ontario,  in  1873. 
his  parents  being  citizens  of 
the  United  States.  In  his  early 
childhood  the  family  moved  to 
Los  Angeles,  Cal.,  where  the 
son's  education  was  obtained 
in  the  public  schools.  At  the 
age  of  nineteen  Mr.  Bleecker 
entered  the  employ  of  the  old 
Los  Angeles  Cable  Railway 
Company,  being  first  connected 
with  the  legal  department. 
About  two  years  later  he  was 
admitted  to  practice  in  the 
courts  of  California.  In  1900 
he  took  up  his  residence  in 
Spokane,  Wash.,  and  became  affiliated  with  the  Washington 
Water  Power  Company,  acting  in  the  capacity  of  the  gen- 
eral manager's  clerk.  He  was  later  promoted  to  be  assistant 
secretary,  then  secretary,  and  finally  to  the  position  of 
second  vice-president,  which  he  now  holds. 


BLEECKER 


Obituary 

Clifford  L.  Pullen,  who  died  of  acute  indigestion  in  the 
St.  James  Hotel,  Philadelphia,  Sept.  5,  was  prominent  in 
the  promotion  plans  of  the  Youghiogheny  Water  &  Electric 
Power  Company,  New  York,  which  is  developing  hydro- 
electric plants  on  the  Youghiogheny  River  near  Friend- 
ville,  Md.  Mr.  Pullen  was  fifty  years  of  age  and  resided 
at  West  Ha-.iii>t<>n,  I..  1. 

Charles  A.  Sterling,  who  was  a  vice-president  of  the 
Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 
from  1903  until  the  time  of  his  retirement  from  active  busi- 
ness five  years  ago,  is  dead.  He  became  connected  with 
the  Public  Service  Corporation  following  the  absorption  of 
the  Orange  &  Passaic  Valley  Electric  Railway,  of  which 
he  had  been  iiresidcnt.     Mr.  Sterling  was  seventy  years  old. 
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Construction 

New  England 

MONTl'KI.IKk.  \T.— The  capital  stock  of  the  Montinl.cr  &  Uarrc  \A. 
&    I'wi.  Co.   has  been   increased   from   $2,100,000  to  $2,310,000. 

MONTPEI.IKR,  VT.— The  Conf^ol.  Ltg.  Co.,  of  Monipclier,  has  leased 
the  property  of  Moody  &  Almon.  of  Montpclier,  consisting  of  two  power 
plants  on  Mad  River  in  Moretown,  ni  d  a  steam  power  plant  in  this 
city,  transmission  lines  to  and  distribution  systems  in  the  towns  of 
Moretown,    Waitsfield,    Northfield    and    Montpelicr. 

BOSTON.  MASS. — The  contract  for  electrical  equipment,  including 
lighting,  power  and  transmission  for  the  new  Commonwealth  Pier,  has 
been  awarded  to  Edwin  C.  Lewis,  Inc.,  121  Federal  Street,  Boston, 
electrical    engineer    and    contractor. 

PLYMOUTH,  MASS.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department.  Washington,  ]).  C,  until  Oct.  9 
for  construction,  including  plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  interior  lighting  lixtures  and  approaches,  of  the 
United  States  post  office  at  Plymouth,  Mass.  Drawings  and  specifications 
may  be  obtained  at  the  above  oflfice  or  from  the  custodian  of  site  at 
Plymouth.      O.    Wenderoth    is  supervising    architect. 

SPRINGFIELD.  MASS.— The  advisability  of  establishing  an  elec- 
tric power  plant  in  the  proposed  new  High  School  of  Commerce  is 
being  considered  by  Alderman  George  H.  McClean,  of  the  city  prop- 
erty committee,  H.  I..  Dorman,  schoolhouse  agent,  and  Edwin  J.  Par- 
lett,  of  Kirkham  &  Parlctt.  architects  for  the  school.  The  cost  of  the 
proposed    building    is    estimated    at    $600,000. 

NEWPORT.  R.  I.— Bids  will  be  received  at  the  Rureau  of  Yards  and 
Docks,  Navy  Department,  Washington.  D.  C,  until  Oct.  4  for  fur- 
nishing and  installing  boilers,  heaters,  centrifugal  pumps,  turbines,  coal 
conveyor  and  piping  connections,  underground  piping  systems  for  dis- 
tribution of  steam,  hot  and  cold  water,  a  sewer,  electrical  conduits  and 
brick  chimney  for  the  naval  hospital,  Newport,  R.  I.  The  cos-t  of  the 
work  is  estimated  at  $40,000.  Plans  and  specitications  may  be  obtained 
on   application  to  the  bureau.     H.   R.   Stanford  is  chief  of  bureau. 


Middle  Atlantic 

HINGHAMTON,  N.  Y.— Bids  will  be  received  by  the  State  Hospital 
Commission,  Capitol,  Albany,  until  Sept.  22,  for  the  reconstruction  of 
electric-lighting  system,  steam  and  exhaust  piping  at  Binghamton  State 
Hospital,  Binghamton.  Separate  proposals  will  be  required  for  the  fol- 
lowing branches  of  the  work:  Engines,  generators,  steam  piping,  switch- 
boards and  electric  work.  Drawings  and  specifications  may  be  seen 
and  blank  form  of  proposals  obtained  at  the  Binghamton  State  Hos- 
pital, Binghamton,  and  at  the  office  of  Lewis  F.  Pilcher,  state  archi- 
tect, Capitol,  Albany.  Plans  and  specifications  may  be  secured  at  the 
office  of  the  state  architect.  I.  II.  B.  Hanify  is  secretary  of  the  State 
Hospital    Commission. 

BROOKLYN,  N.  Y.— Bids  will  be  received  at  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Sept.  23  for 
furnishing  at  the  navy  yard,  Brooklyn,  the  following  supplies:  5733 — fiber 
conduit,  etc.,  vitrified  clay  duct,  electric  cable,  transformers,  watt-hour 
meters,  end  bells;  Schedule  5734 — cast-iron  and  galvanized  pipe  and 
fittings,  gate  valves,  fire  hydrants;  Schedule  5316 — rotor  shafts,  etc.; 
Schedule  5823 — submarine  thermometers,  water  gages,  cartridge  fuses. 
.Applications  for  proposals  should  designate  the  schedules  desired  by 
number.  Blank  proposals  will  be  furnished  upon  application  to  the 
navy  pay  office,  New  Y'ork,  or  to  the  bureau.  J.  T.  Cowie  is  paymaster 
general,  U.  S.  N. 

CHATHAM,  N.  \'.— The  Board  of  Trustees  is  investigating  the  mai- 
ler of  installing  an  electric  plant  to  furnish  electricity  for  pumping 
water  and  for  street  lighting  in  Chatham.  Gas-producer  or  oil-burning 
engines  are  being  considered  for  motive  power.  As  yet  no  decisive 
steps  have  been  taken  or  engineer  engaged.  George  E.  Burrows  is  vil- 
lage  clerk. 

COHOES,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Cohocs  Co.  permission  to  exercise  its  rights  and  privileges  under  a 
franchise  granted  by  the  State  to  construct  a  hydroelectric  plant  upon 
lands  in  the  bed  of  the  Mohawk  River  at  Cohocs.  The  company  pro- 
poses to  generate  electricity  for  use  of  the  factories  and  mills  in 
Cohoes  now  using  water-power.  The  New  York  office  of  the  com- 
pany   is   at    2    Rector    Street. 

CORNING.  N.  Y.— The  Corning  Lt.  &  Pwr.  Corpn.  expects  to  pur- 
chase a  40hp  return  tubular  boiler  for  gas  plant.  J.  H.  Doheriy  is 
general    manager. 

CROTON  FALLS,  N.  Y.— George  Jucngst  &  Sons,  owners  of  the 
local  electric-light  plant,  expect  to  purchase  within  the  next  four 
months  one  I75-kw,  three-phase,  60-cycIe,  2300-voIt  vertical  generator 
Dnd    switchboard    complete    with    instruments. 

ELMIRA,  N.  Y.— The  Elmira  Wtr..  Lt.  &  R.  R.  Co.  expects  to  pur- 
chase within  the  next  two  months  switching  equipment,  including 
switches  and  protective  devices  and  material  for  distribution  system, 
ircluding  poles,  towers,  lightning  arresters,  insulators,  distribution  cable 
and   combination    trolley    and    boulevard    lamp-posts;    also    electrical    appli- 


iii.ces,    including   heating   and   cooking   apparatus.      F.    H.    Hill    is   general 
manager. 

LOCKPORT.  N.  Y.— The  Lockoort   Lt..  Hi.  &   Pwr.  Co.  has  just  closed 
a    contract   with    the   city    of    Lockport    for   street-lighting    for   a   pcriu.: 
three    years,    beginning    Sept.    9.      The    contract    calls    for     515    6.(- 
magnetite  arc   lamps  at   $54  each  per   year   with  all-night   and  every  i 
service     C.   M.    Kaliwa^ser   is   manager. 

LYONS,  N.  Y. — The  V^illagc  Board  is  considering  a  proposilioi 
adopt  a  new  street-lighting  system.  It  is  proposed  to  install  ornani'- 
standards  carrying  cluster  lamps  in  the  business  district  and  to  ' 
single  lamps  in  the  parks  and  residence  sections,  to  cost  $5,015  per  >  • 
Under  the  present  contract  it  costs  the  village  $7,000  per  year  to  1  . 
the  streets.  If  the  proposed  planr<  is  adopted,  the  location  of  the  lamps 
will   be  changed. 

NASSAU,  N.  \'. — At  an  election  held  recently  the  proposition  to 
install  an  electric-slrcet-Iighting  system  to  replace  the  preeent  kerosene 
lamps  now  in  use  was  carried. 

NEW  YORK.  N.  Y.— Bids  will  he  received  by  the  Public  Service  Com- 
mission, First  District,  154  Nassau  Street,  New  York,  until  Oct.  2.  for 
construction  of  section  No.  2  of  routes  Nos.  4  and  38,  Seventh  Avenue- 
Lexington  Avenue  rapid  transit  railroad  of  New  York  City,  a  four-track 
subsurface  railroad  under  Greenwich  Street,  West  Broadway  "afld  Varick 
Street,  borough  of  Manhattan,  between  a  point  in  Greenwich  Street  al>out 
70  ft.  south  of  Vesey  Street  and  a  point  about  100  ft.  south  of  Beach 
Street.  Form  of  contract,  plans  and  specifications  may  he  obtained  from 
the    Public    Service    Commission. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Sutc  Hospital 
Commission,  Capitol,  Albany,  until  Sept.  22,  for  construction,  heating, 
plumbing  and  electrical  work  for  the  nurses'  home  at  Manhattan  State 
Hospital,  Ward's  Island,  N.  Y.  Separate  bids  will  be  required  for 
each  division  of  the  work  and  no  combination  of  bids  will  be  con- 
sidered. Drawings  and  specifications  may  be  consulted  and  blank  forms 
of  proposals  obtained  at  the  Manhattan  State  Hospital,  Ward's  Island, 
and  at  the  office  of  the  State  Hospital  Commission,  I  Madison  Avenue. 
New  York  City.  Complete  sets  of  plans  and  specifications  may  be  ob- 
tained upon  application  to  Lewis  F.  Pilcher,  state  architect,  Capitol, 
.Mbany. 

OSSINING,  N.  Y.— Bids  will  be  received  by  John  B.  Riley,  superin- 
tendent of  State  Prisons,  Capitol,  Albany,  until  Sept.  30  lor  boilers,  steam 
apparatus  and  piping  for  new  power  plant  and  electric  feeder  system  for 
Sing  Sing  Prison,  Ossining.  Drawings  and  specifications  may  be  consulted 
and  blank  I'orms  of  proposals  obtained  at  Sing  Sing  Prison.  Ossining,  and 
at   the   office  of  Lewis   F.    Pilcher,  state  architect,   Capitol,  Albany. 

SCHENECTADY.  N.  Y.— The  Board  of  Contract  and  Supply,  it  is 
reported,  have  rejected  all  bids  for  electric  wiring  of  three  new  schools; 
new  bids  will  be  asked  for.  The  cost  of  wiring  the  three  buildings  is 
estimated  at  $15,000. 

KITTANNING,  P.'\. — -The  Borough  Council  has  engaged  F.  G.  Ross, 
civil  engineer,  of  Pittsburgh,  to  prepare  plans  and  estimates  for  the 
installation   of  a  municipal   electric-light   plant  and   water-works   system. 

PATTON.  PA.— The  Penn  Central  Lt.  &  Pwr.  Co.,  of  Altoona.  which 
recently  took  over  the  management  of  the  George  S.  Good  El.  Lt.  Co-. 
of  Patlon.  will  make  improvements  to  the  system  and  service.  Energy 
for  operating  the  system  will  be  supplied  by  the  45,000-voU  transmis- 
sion line  from  the  power  stations  at  Warrior  Ridge  and  Williamsburg 
E.    B.    Greene,    of    Altoona,    is    general    manager    of    the    Penn    company. 

PKCKVILLE,  PA. — The  managers  of  the  municipal  electric-light  plant 
of  Blakcly  Borough  cxpecc  to  install  within  the  next  30  days  one  450-bp 
Harrisburg  four-valve  engine  directly  connected  to  a  300-kw  General 
Electric  two-phase,  60-cycIe,  2300-voIt,  alternating-current  generator;  also 
to  purchase  one  15-kw,  12S-volt  exciter,  four-panel  switchboard,  three 
voltmeters,  four  ammeters,  voltage  separators,  paralleling  instrument,  etc 
Material  has  been  purchased  for  the  erection  of  I  \^  miles  of  distribution 
lines,  including  a  60-kva  transformer,  and  it  is  expected  to  duplicate  the 
same  within  the  next  three  months.     Thomas  F.  Grogan  is  superintendent 

PHILADELPHIA,  PA. — The  merger  of  six  electric  companies  char 
tcred  to  operate  in  the  vicinit>'  of  Philadelphia  along  the  lines  of  ih' 
Philadelphia  &  Western  Railway,  under  the  name  of  the  InterborouRt 
El.  Lt.  &  Pwr.  Co.,  has  been  approved  by  the  Slate  Department.  Th* 
company  is  capitalized  at  $30,000  and  the  main  offices  will  be  in  PhiU 
delphia.  The  companies  taken  over  are  the  Milbourne.  Cooperstown 
I  than,  Guclph.  Glad  wine  and  Interborough.  Thomas  Newhall.  of  th< 
railway  company,  is  president. 

PITTSBURGH,  PA. — .Arrangements  have  been  made  by  the  Ann 
strong  Cork  Co.,  of  Pittsburgh,  for  an  extension  of  its  power  plant  c 
Twenty-fourth    Street,    to    cost    about    $38,000. 

POTTSVILLE.  PA.— The  Eastern  Pennsylvania  Lt..  Ht.  &  Pwr.  Cc 
announces  its  intention  of  adding  10  more  companies  to  its  list,  all  0 
Thich  are  expected  to  be  chartered  in  September.  Some  of  the  companie 
will  be  located  in  Girardvillc.  Gilberton,  Ryan.  West  Mahanoy  and  Butle 
Townships  in  Columbia  County.  The  incorporators  are:  W.  B.  Rocl 
well,  general  manager  of  the  Eastern  Pennsylvania  Ry.  Co.;  Ira  C 
Walborn.  superintendent,  and  Van  Dusen  Rickert.  treasurer  of  th 
Potlsville  Edison  El.  Illg.  Co. 

GLEX  GARDNER.  N.  J.— Bids  will  be  received  at  the  offictf  of  the  N« 
Jersey  Sanatorium  for  Tuberculous  Diseases,  Glen  Gardner,  N.  J.,  unt 
Oct.  2  as  follows:  (1>  For  construction  and  equipment  of  a  power  pliU' 
(2")    for   construction   of  Tuberculous  Pavilion    for   the  New  Jersey   San 
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prium  lor  Tuberculous  Diseases,  in  accordance  witli  plans  and  specifica- 
ons  on  file  in  the  office  of  the  commissioner  of  charities  and  correction, 
tate  House,  Trenton.  Separate  bids  to  be  submitted  for  each  division, 
or  lurther  information  address  Joseph  P.  Byers,  commissioner  of  chari- 
es  and  correction.  State  House,  Tenton.  or  Eh-.  Samuel  B.  English, 
ipcnntendent.  Glen  Gardner. 

B.ALTl.MOKE,  MD.— E.\tensive  improvements,  it  is  reported,  will 
e  maJe  to  the  power  plant  of  the  Consol.  Gas,  El.  Lt.  &  Pwr.  Co.  at 
k^estport,  involving  an  expenditure  of  $500,000.  The  work  will  in- 
lude  construction  of  boiler  house  with  complete  equipment  for  coal- 
andling  apparatus,  stokers,  pumps  and  heaters;  the  stacks  are  to  be 
SO  ft.  high  and  20  ft.  in  diameter  (inside).  The  first  installation  is  to 
onsist    of   six    1000-hp   boilers    equipped    with    automatic    stokers. 

ROCK\II-LE,  W.  VA.— Preliminar.v  plans  have  beeil  prepared  by  the 
:ydroElectric  Co.,  of  West  Virginia,  for  the  construction  of  a  large 
ydro-electric  plant  and  dam  near  Big  Sandy  Creek,  near  Kockville.  The 
am  will  be  of  concrete.  200  ft.  high  and  1600  ft.  long;  the  power  house 
)  ft.  by  100  ft.  and  will  have  a  generating  capacity  of  6S.000  kw.  The 
)St  of  the  plant  is  estimated  at  $5,000,000.  Work  will  begin  next  spring 
rovided  the  plans  are  approved  by  the  state  officials. 

WILLI.AMSON,  W.  V.^.— The  Williamson  Lt.  &  Ice  Co.  expects  to 
istall  an  additional  35-ton  motor-driven  ice  machine.  O.  B.  W'elch  is 
icc-presi;ient   and    general    manager. 

CO\I.\GTOX,  \'.A. — Bids  will  be  received  at  the  office  of  the  su- 
ervising  architect,  Treasury  Department,  Washington,  D.  C,  until  Oct. 
for  the  construction,  including  plumbing,  gas  piping,  heating  ap- 
aratus.  electric  conduits  and  wiring,  interior  lighting  fi.xtures  and 
pproaches,  of  the  United  States  post  office  at  Covington,  Va.  Draw- 
igs  and  specifications  may  be  obtained  from  the  custodian  of  site  at 
ovington,  \'a.,  or  from  the  above  office.  O.  Wenderoth  is  super- 
ising   architect. 


North  Central 

CLEVEL.AND,  OHIO.— Bids  will  be  received  at  the  office  of  the 
■cretary  of  the  director  of  public  service,  204  City  Hall,  Cleveland, 
ntil  Sept.  18  for  furnishing  luminous-arc  lamps  and  equipment  for  the 
[unicipal  Electric  Light  Department  of  Cleveland,  in  accordance  with 
ans  and  specifications,  which  may  be  obtained  at  the  office  of  the 
igineer  of  construction,  419  City  Hall.  W.  J.  Springborn  is  director 
:  public  service  and  W.   H.   Kirby  secretary. 

ORRVILLE,  OHIO.— .\t  a  special  election  held  Aug.  26  the  proposi- 
on  to  issue  $40,000  in  bonds  for  the  installation  of  a  municipal  elec- 
ic-light  plant  was  carried.  Frank  B.  Rae,  Engineers'  Building,  Cleve- 
Tid,    Ohio,    is   engineer. 

RAVENNA,  OHIO.— The  city  of  Ravenna  is  planning  to  install  new 
imping  machinery,  at  a  cost  of  about  $32,000.  The  equipment  will 
jclude  a  turbo-generator,  with  a  rating  of  from  200  kw  to  300  kw,  two 
btor-driven  centrifugal   pumps,   having  a   capacity   of   3,000,000   gal.,    one 

ndcnsing  and  feed-water  pump  and  7000  ft.  of  transmission  line.  Bids 
jerefor  will  be  received  about  Nov.  1.  W.  H.  Linton  is  director  of 
jblic  service. 

jCATLETTSBURG,  KY.- The  Carpenter  El.  Lt.  &  Pwr.  Co.,  of  Cat- 
i^tsburg,  has  sold  its  property  to  the  Ohio  Valley  El.  Co.,  of  Benwood, 
'>].    Va.      This    gives    the    Ohio    company    possession    of    all    the    electric 

•wcr  plants  between  Guyandotte,  W.  Va.,  and  Hanging  Rock,   Ohio. 
'MARROUSEURG,    KV.— Bids    will    be    received   by    the    town    of    Har- 

Usburg  until  Nov.  1  for  following  equipment  for  the  municipal  clectric- 
tbt  plant;    One  200-hp  tubular  boiler  complete  with  setting  and  equipped 

tb  Detroit  stokers,  one  duplex  feed  pump  for  400hp  boilers,  one  200-kw, 

.t)-voIt    direct-current    generator    and    engine,     directly    connected;    also 

JO  lb.   0000  weather-proof   wire  and  2000   lb.   0  wire. 

■tAKEI.AND.  KY.— The  electric  light  and  power  plant  at  the  Central 
ylum   for  the  Insane  at   Lakeland  was  recently  destroyed  by   fire,  caus- 

1?  a  loss  of  about   $12,000. 

lCOUI.S\'lLLE,    KY. — The   ornamental   lighting  system   recently   author- 

|d  by  the   Board   of  Park  Commissioners   for  installation   of  ornamental 

jnps  in  the   parks   and   along    the   boulevards    is  to   be   extended   on   the 

islern   Parkway   several    miles   west    from    Cherokee    Park    and    designed 

fmately    to    connect    Cherokee    and    Shawnee    Parks.      The    cost    of    the 
tem  is  estimated   at   $3,000   per   year.     The   Louisville   Gas   &   El.    Co. 
^ill  erect  the  standards  and  maintain  the  service. 

MDIAN.XPOLIS,  IND.— Arrangements  are  being  made  by  the  .Xmer- 
W  Creosoting  Co.  for  the  construction  of  a  power  plant  at  its  new 
>|tory  at  Sherman  Drive  and  the  Belt  Railway.  The  equipment  of 
•  proposed  plant  will  include  four  boilers  with  a  rating  of  ISO  hp 
<(h,  equipped  with  automatic  stokers.  A  smokestack  148  ft.  high  and 
't.  in  diameter   (brick  and  metal  construction)    will  be   erected. 

JiEFFERSONVILLE,  IND.— The  contract  for  street  lighting  is  re- 
P[ted  to  have  been  awarded  to  Owen  L.  Carr,  of  RushviUe.  Mr.  Carr, 
i|,s  understood,   will   erect  a    plant    here. 

.iALESBURG,  ILL.— Bids  will  be  received  at  the  office  of  the  super- 
vng  architect,  Treasury  Department,  Washington,  D.  C,  until  Sept.  17 
f  conduit  and  wiring,  lighting  fixtures,  plumbing,  etc.,  in  the  United 
Stcs  post  office  at  Galesburg.  in  accordance  with  specifications  and 
*wings,  copies  of  which  may  be  secured  at  the  above  office  or  at  the 
Oc  of  the  custodian  at  Galesburg.  O.  Wenderoth  is  supervising 
»  litect. 


GR.-\N1)  RIUGE,  ILL.— The  local  plant  of  the  Northern  Illinois  Pub. 
Ser.  Co.  was  destroyed  by  fire  on  Sept.  2,  causing  a  loss  of  about  $5,000. 
At   present   the   town   is   without   electrical    service. 

STERLING,  ILL.— The  Rock  River  Lt.  &  Pwr.  Co.  is  reported  to  have 
purchased  the  power  rights  of  the  Sterling  Hydraulic  Co.  in  the  gov- 
ernment dam  here.  It  is  understood  that  the  Rock  River  company  will 
begin  work  at  once  developing  the  power.  The  cost  of  the  improvements 
is   estimated   at   about   $200,000. 

T.-\M.AKOA,  ILL.— Bonds  to  the  amount  of  $6,500  have  been  voted 
for  the  installation  of  a  municipal  electric-light  system  in  Taraaroa.  The 
contract  for  the  construction  of  the  plant  has  been  awarded  to  Thomas 
Russell,   of  Du  Quoin. 

GRAND  RAPIDS,  WIS.— The  Grand  Rapids  El.  Co.  expects  to  pur- 
chase within  the  next  12  months  a  new  street-lighting  system.  The 
city  has  voted  to  purchase  the  plant  of  the  Grand  Rapids  El.  Co.  and 
has   started    the    necessary    proceedings.      M.    N.    Weeks    is    manager. 

LAKE  MILLS,  WIS. — Within  the  next  10  or  15  days  the  municipal 
electric-light  and  svater  plant  will  be  connected  with  the  Kilbourne 
dam   power  plant.      B.   C.    Engsberg   is   superintendent. 

PORTAGE,  WIS.— At  an  election  held  recently  bonds  were  voted  for 
the    installation    of    a    municipal    electric-light    plant. 

FAIRMONT,  MINN.— The  Board  of  Electric  Light  and  Water  Com- 
missioners expects  to  erect  within  the  next  two  months  a  new  structural 
steel  building,  84  ft.  by  80  ft.  over  the  present  building,  for  the 
municipal  water  and  light  plant  for  which  material  has  been  purchased. 
Contracts   have   been    received    for   new   generating   equipment. 

GR.ACEVILLE,  MINN. — .^t  an  election  held  recently  the  proposition 
to  sell  the  municipal  electric-light  plant  to  the  Otter  Tail  Pwr.  Co.,  of 
Fergus  Falls,  and  to  grant  the  latter  a  franchise  to  operate  a  plant  in 
the  village,   was   carried. 

LAKE  P.-\RK,  MINN,— The  village  of  Lake  Park  has  engaged  J.  F. 
Druar,  of  the  Oscar  Claussen  Engineering  Co.,  Commercial  Building,  St. 
Paul,  as  consulting  engineer  to  prepare  plans  and  specifications  for  a 
direct-current  lighting  system,  consisting  of  pole  line  and  wiring,  oil 
engine  and  generator,  building  with  future  installation  of  battery  system. 
Bids  for  the  above  will  be  awarded  Sept.  16.  Plans  may  be  seen  at 
the  office  of  the  village  recorder.  Lake  Park,  or  at  the  office  of  the 
consulting  engineer.  Commercial  Building,  St.  Paul.  The  cost  of  the 
plant  is  estimated  at  $10,000. 

NEW  ULM,  MINN. — Contracts  have  been  awarded  by  the  City  Council 
for  addition  to  power  station  and  new  equipment  for  the  municipal 
electric-light  plant  as  follows:  For  addition  to  building  to  Otto  Tappe,  of 
New  Ulm,  at  $1,740;  for  machinery,  including  312-kvii  generator  and 
engine  (directly  connected),  switchboard,  extensions,  wiring,  etc.,  150-hp 
boiler  and  accessories,  etc.,  to  the  Union  Machine  Co.,  of  St.  Paul,  for 
$13,721,  and  smokestack  to  the  Webber  Chimney  Co.,  for  $2,390.  The 
Oscar  Engineering  Co..  Commercial  Building.  St.  Paul,  has  charge  of  the 
en.gineering  work. 

RED  LAKE  FALLS,  MINN.— Bids  will  he  received  at  the  office  of 
the  Board  of  Education,  Independent  School  District  No.  15,  Red  Lake 
Falls,  until  Sept.  22  for  plumbing,  heating,  ventilating  and  electrical 
work  of  a  16-roora  school  building.  Copies  of  plans  and  specifications 
may  be  obtained  from  E.  F.  Broomhall,  architect,  710  .Mworth  Building, 
Duluth,  upon  deposit  of  $15,  which  will  be  refunded  upon  return  of 
same.  Copies  of  plans  will  be  on  file  in  the  Builders'  Exchange  of 
Duluth,  at  the  office  of  the  board  and  at  the  office  of  the  architect. 
M.   M.   Watson  is  president  of  the  board  and  I.   Lemieux  secretary. 

ST.  CLOUD,  MINN.— The  Public  Ser.  Co.,  of  St.  Cloud,  expects  to 
purchase  within  the  next  six  months  a  SOO-kw  turbine  engine  directly 
connected  to  a  2300-volt,  three-phase,  60-cycle  generator.  The  com- 
pany   would    like    to    secure    good    second-hand    machines. 

CED.-\R  F.\LLS,  I.\. — Within  the  next  six  months  the  town  of  Cedar 
P'alls  expects  to  erect  a  power  house  for  proposed  municipal  electric- 
light  plant  and  to  purchase  within  from  one  to  six  months  material  for 
distribution  system,  including  poles,  transformers,  arresters,  wire,  me- 
ters, insulators,  poles  and  hardware;  also  steam  pipes.  Contracts  have 
been  awarded  for  engines,  boilers  and  generators.  C.  H.  Streeter  is 
city    engineer. 

M-AQUOKET-^,  I.\. — .Application  has  been  made  to  the  City  Council 
by  F.  J.  Cross,  of  Cedar  Rapids,  for  a  franchise  to  construct  and  oper- 
ate an  electric-light  plant  in  Maquoketa.  Mr.  Cross,  it  is  said,  has 
secured  a  franchise  in  Anamosa  and  proposes  to  operate  electric-light 
systems  in  Maquoketa  and  Anamosa  and  in  the  villages  between  these 
towns. 

A\.\,  .MO.— .\  franchise  has  been  granted  to  J.  W.  Pettit  &  Co.  to 
construct  and  operate  an  electric-light  plant  here.  Power  for  operating 
the  system  will  be  secured  at  the  old  Wilson  Mill,  about  5  miles  east 
of  Ava.     The  cost  of  the  plant  is  estimated  at  about  $10,000. 

CAPE  GIRARDE.\U,  MO.— The  Missouri  Public  Utilities  Co.,  of  Cape 
Girardeau,  has  applied  to  the  State  Public  Service  Commission  for  per- 
mission to  purchase  the  light  and  power  plant  at  Dexter,  owned  by 
Benjamin   F.   Eichholtz.  and   the  public   utility   plants  in   Chaffee. 

CLARENCE,  MO. — The  managers  of  the  municipal  electric  plant  expect 
to  purchase  within  the  next  year  a  new  engine  directly  connected  to 
alternator.      D.    Mclntire   is   superintendent. 

KANS.AS  CITY,  MO. — The  Kansas  City  Terminal  Co.  has  awarded 
the   contract   for  construction   of   power   house  to   the   Fogel    Construction 
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Co.  The  building  will  be  93  fl.  by  196  ft.  three  stories  bigl),  and  will 
furnish  light,  heat,  power  and  air  to  the  new  union  station  and  termi- 
nals. The  co!>t  of  the  power  house  exclusive  of  machinery  is  estimated 
at   $180,000.     John    V,    Hanna   is  chief   engineer. 

LOUISIANA,  MO.— The  Louisiana  Lt.,  Pwr.  &  Trac.  Co.  expecU 
to  purchase  within  the  next  six  months  one  125-hp  boiler  and  a  250-kw 
generating  unit,  consisting  of  an  engine  and  generator.  I'.  E.  Murray 
is    general    manager. 

MARCEHNE,  MO.— Within  the  next  two  months  the  managers  ex- 
pect to  erect  an  a;ldition  to  the  municipal  electric-light  plant.  New 
equipment  has  already  been  purchased,  including  two  boilers,  one  feed- 
water  heater,  two  Corliss  engines  and  one  boiler-feed  pump  from  the 
Murray  Iron  Works  Co.,  Burlington,  la.  L.  A.  Nickell  is  superintend- 
ent. 

PLEASANT  HILL.  MO.— Application  has  been  made  to  the  Pub- 
lic Service  Commission  by  Edward  H.  Crow,  of  St.  Louis,  for  per- 
mission to  purchase  the  property  of  the  Reader  Lt.,  Ice  &  Eucl  Co., 
of  Pleasant  Hill,  and  for  approval  of  contract  with  the  city  of  Pleasant 
Hill  to  furnish  street-lighting  to  that  city.  Mr.  Crow  proposes  to  or- 
ganize a  new  company  with  a  capital  stock  of  $40,000  and  to  issue 
bonds   to   the   amount    of   $35,000. 

ALEXANDER.  N.  D.— Pldns  are  being  considered  for  the  installation 
of   an   electric-light   system   in   Alexander. 

JAMESTOWN,  N.  D. — The  contract  for  construction  of  a  power 
house  for  the  insane  hospital  at  Jamestown  has  been  awarded  to  J.  W. 
Curren,  of  Valley  City.  The  power  plant  will  furnish  electricity  for 
lamps  and  motors  and  heat  for  all  the  buildings  of  the  hospital,  and 
will   cost  about  $56,000. 

LA  MOUUE,  N.  D.— The  franchise  granted  to  I.  I.  Bennett,  of  Sioux 
Falls,  for  the  installation  of  an  electric-light  plant  has  been  sold  to 
M.    A.    Erickson,    of    Cashton,    Wis. 

DAVID  CITY.  NEB.— At  an  election  held  Aug.  30  the  proposition  to 
purchase  the  local  electric-light  plant,  owned  by  the  heirs  of  James  Bell, 
at   $7,000   was   carried.      Improvements   will    be   made   to   the   plant. 

H.\R\'ARD,  NER.— The  Harvard  El.  Co.  expects  to  purchase  a  35-kw. 
220-volt  direct-current  generator  within  the  next  six  months.  A.  V\  . 
Person   is   manager. 

LOUISVILLE,  NEB.— The  Continental  Gas  &  El.  Corpn..  of  Cleve- 
land, Ohio,  has  secured  a  50-year  franchise  in  the  town  of  Louisville 
and  is  erecting  a  high-tension  transmission  line  from  Plattsmouth  to 
Louisville.  This  line  is  a  continuation  of  the  distribution  system  which 
the  company  is  building  west  from  its  Red  Oak  (la.)  property,  serving 
some  15  communities  between  Red  Oak  and  Plattsmouth.  An  electrical 
distribution  system  is  being  built,  including  a  street-lighting  system,,  in 
Louisville.  All  contracts  for  materials  have  been  let.  Abbott  &  Eaton, 
Schofield  Building,  Cleveland,  Ohio,  are  engineers  in  charge  of  the 
work. 

RULO,  NEB.— We  are  informed  that  the  city  of  Rulo  will  not  in- 
stall an  electric  plant  but  will  connect  up  with  a  transmission  line.  G. 
K.  Johnson,  of  Falls  City,  Neb.,  is  engineer  in  charge. 

HOISINGTOX.  KAN.— Investigations  are  being  made  by  the  city 
oflicials  with  a  view  of  building  a  power  plant  to  operate  the  municipal 
wnter-works  system  and  also  possibly  to  install  a  municipal  electric- 
lighting  system. 

KANOPOLIS,  KAN.— Bids  will  be  received  by  the  city  of  Kanopolis 
until  Oct.  6  for  construction  of  water- works,  complete,  and  alternating- 
current  electric-light  plant  equipment.  The  equipment  to  be  either  steam- 
driven  or  oil-driven.  Plans  and  specifications  arc  on  file  at  the  oflice  of 
the  city  clerk,  Kanopolis.  or  at  the  oflfice  of  Henrici,  Kent  &  Lowry, 
engineers,  7l5  Reserve  Bank  Building,  Kansas  City,  Mo.  A  deposit  of 
$.1  will  be  required  for  plans,  to  be  refunded  upon  return  of  same. 
Bids  may  be  submitted   on   any   portion    of  the   work. 

LEBANON.  KAN.— Rollins  &  Westovcr.  consulting  engineers,  Midland 
Building,  Kansas  City,  Mo.,  have  been  engaged  to  prepare  plans  for  the 
installation  of  an  electric-lighting  system  in  Lebanon.  linnds  to  the 
amount  of  $lfi,000  have  been  voted  for  the  plant. 

TOPEKA,  KAN.— We  are  informed  that  the  power  plant  to  be  built 
in  Topeka  by  the  Atchison.  Topcka  &  Santa  Fe  Ry.  Co.  will  be  con- 
structed by  the  company's  own  force,  material  for  same  being  ordered 
U-  M.  J.  rnllins.  trrner.il  purchasing  agent.  R.  A.  Rutledgc  is  chief 
engineer. 


Southern  States 

CONCORD,  N.  C— The  Board  of  Electric  Light  Commissioners  ex- 
pects  to  erect  within  the  next  three  months  1  mile  of  three-phase,  2300- 
volt  transmission  line  and  to  purchase  25  lightning  arresters.  L.  A. 
Fisher   is   superintendent. 

MACON,  GA. — The  Board  of  Water  Commissioners  has  signed  a 
two-year  contract  with  the  Central  Georgia  Pwr.  Co..  of  Macon,  to 
operate   the   new    1,000,000-gal.    pump   at   Tufts   Springs   pumping  station. 

CHIPLEY,  FXA.— The  Chipley  Ll.  &  Pwr.  Co.  is  building  a  power 
plant  to  furnish  electrical  service  here.  The  equipment  of  the  plant 
will  consist  of  two  75-hp  boilers,  one  125-hp,  four-vaUe  Ball  engine 
directly  connected  to  a  General  Electric  75-kva,  60-cycIe.  2300-volt  gen- 
v^rator.      The    street-lighting   system    will    consist   of    75    !80-watt    tungsten 


lamps.     The  company  expects  to  purchase  meters.     E.  M.  Hale  is  engineer 
in   charge. 

(;AINESVILLE,  FLA.— The  City  Council  has  authorised  an  ordi- 
nance prepared  to  be  presented  at  the  next  meeting  of  the  Council  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  bubinesi 
district. 

MIDDLESBORO.    TENN.— Investigations,    it    is    reported,    arc     1,.,,,^ 
made  by  New  York   parties  with   the   view  of   installing  an   electric    , 
for  the  purpose  of   furnishing  energy   to   the   coal   mines  in   this  di^' 
also    to   build   electric    railways   to   adjacent    mines   and   towns. 

MOUNT  PLEASANT,  TENN.— The  Mount  Pleasant  El.  Co.  expccii 
to  purchase  within  the  next  three  months  one  double-ply  leather  belt 
for  dynamo  (18  in.  by  100  ft.),  one  66-in.  by  16-ft.  return  tubular  boiler 
(125-Ib.  pressure),  both  second-hand ;  also  within  the  next  six  montht 
ten  2200-volt  lightning  arresters  and  pole  tape.  E.  N.  Cunningham  ii 
lessee. 

PULASKI,    TENN.— The    electric    light    committee    may    1  .ssibly 
chase    within    the    next    few    months   a    125-hp   oil    engine   and   a    12 
threc-pbasc,  60-cyclc,  2300-volt  generator  and  exciter   (directly  connet; 
motor  and  pump  for  unloading  fuel  oil  from  tank  cars  and  for  handlmg 
cooling   water;    also    wire   and    fixtures    for    series   tungsten    street-lighting 
system.     L.  P.  Thornburg  is  superintendent. 

SHELBYVILLE,  TENN.— The  Duck  River  Pwr.  Co.,  or  Sbelbyvillc, 
expects  to  put  in  operation  within  the  next  two  or  three  weeks  its  new 
hydro-electric  plant  on  Duck  River,  5  miles  from  here.  The  equipment 
includes  two  new  44-in.  Trump  watcrwheels,  developing  about  300  hp, 
equipped  with  Woodward  governors,  and  a  200-kva  General  Electric 
alternator.  The  company  has  a  three-phase  transmission  line  into  town. 
Several  extensions  have  been  made  to  its  distribution  lines  this  summer 
and  several  motor  contracts  taken,  one  of  which  is  for  pumping  the  city 
water. 

SOUTH  PITTSBURG,  TENN.— The  South  Pittsburg  Lt  &  Pwr.  Co, 
it  is  reported,  is  making  improvements  in  its  system  in  anticipatioo 
of  receiving  energy  from  one  of  the  hydroelectric  plants  now  beini 
completed   in   this   State. 

ANNISTON,  ALA.— The  Alabama  Pwr.  Co.  is  building  a  substation 
in  Anniston  near  the  plant  of  the  Anniston  Foundry  and  Machine  Works, 
to  cost  from  $125,000  to  $200,000.  The  equipment  will  include  three 
2000-kva  transformers.  Energy  will  be  received  from  the  Jackson 
Shoals  plant,  the  Gadsden  steam  plant  and  from  Lock  12  on  the  CooM 
River.      Part  of  the  station   is   already  in   operation. 

HUNTSVILLE,  ALA.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Sept.  24  for  a  conduit  and  wiring  system  and  lighting  fixtures  at  tbe 
United  States  court  house  and  post  office  at  Hunt^ville,  Ala.,  in  accord- 
ance with  plans  and  specifications  copies  of  which  may  be  obtained  at  tbe 
above  office  or  at  the  office  of  the  custodian  at  Huntsville.  O.  Wendcroth 
is   supervising  architect. 

JACKSON,  MISS.— Bids  will  be  received  by  the  Mayor  ind  Coon- 
cilmen  of  the  city  of  Jackson  until  Sept.  24  for  the  construction  of  two 
pumping  stations  and  a  mechanical  filtration  plant  as  follows:  Contract 
1,  for  constructing  river  intake,  low  lift  station  and  main  station; 
(2)  constructing  filtration  plant  complete  with  all  equipment  and  ap- 
purtenances; (3)  furnishing  approximately  195  tons  of  24-in.  cast-iroo 
pipe  and  specials;  (4)  furnishing  five  valves  (6-in.  to  30-in.);  (5)  fur- 
nishing and  installing  two  200-hp  water-tube  boilers,  feed-water  heater, 
feed  pumps  and  steam  piping  complete;  (5  .\,  B.  C,  D)  furnishing  and 
installing  boilers  and  furnishing  separately  the  heater,  pumps  and  pip- 
ing above  mentioned  in  contract  5;  (5  E)  erecting  heater,  pumps  and 
piping;  (6)  furnishing  and  installing  one  4,000,000-gal.  (per  day)  pump- 
ing engine  and  hand  traveling  crane;  (7)  one  radial  brick  chimney: 
(8)  moving  from  the  existing  station  and  installing  in  the  new  S(a 
lion  two  pumping  engines  and  one  boiler,  together  with  all  appurte- 
nances and  connecting  piping;  (9)  furnishing  and  installing  two  motor- 
driven  centrifugal  pumps  complete  with  piping,  starting  apparatus  and 
wiring;  also  two  motor-driven  sump  pumps;  MO)  furnishing  and  in- 
stalling two  75-kw  generators  with  switchboard  and  wiring  and  2000  ft. 
of  transmission  line.  Forms  of  proposals  and  specifications  may  be  ob- 
tained upon  application  to  Masscna  L.  Culley,  city  engineer.  Plan*  for 
pumping  station  may  be  secured  from  the  city  engineer  upon  deposit  of 
$8;  complete  plans  for  a  deposit  of  $15.  Each  proposal  must  be  nude 
on  the  proposal  form.  George  W.  Fuller,  170  Broadway,  New  York, 
N.    Y.,   is   consulting  engineer. 

HOT  SPRINGS.  ARK.— In  the  recent  fire  all  the  generating  uniti  of 
the  electric-light  and  street-railway  coropaniis  of  Hot  Springs  were  de- 
stroyed, but  the  boilers  can  be  made  serviceable.  Temporary  service  i» 
expected  within  two  weeks.  The  electric  pole  line  and  wire  syftem 
throughout  the  burned  district  was  destroyed  by  fire  and  the  oTerbead 
trolley  system  damage*^  for  1  mile.  S.  E.  Dillon  is  general  manager  of 
both   companies. 

CHECUTAH,  OKLA.— The  Checotah  Wir.,  Lt.  &  Ice  Co.  will  build 
a  modern  steam  laundry  plant  on  the  plant  grounds,  to  be  operated  in 
connection  with  the  other  properties.  L.  B.  Griffing  is  secretary  and 
treasurer. 

BRENHAM,  TEX.— The  Brcnham  Compress  Oil  &  Mfg.  Co.  ex- 
pects to  purchase  some  electric  ranges  and  current  supplies.  Jane* 
C.    Kennedy  is  secretary. 
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JALLAS,  TEX.— The  Texas   Pwr.   &   Lt.   Co.,   of   Dallas,  is  extending 
transmission    lines    to    cotton    gins    and     other    industrial     plants    in 
rth  Texas. 

DALLAS,  TEX.— The  Standard-Tilton  Milling  Co.,  of  St.  Louis,  Mo., 
i  awarded  contracts  for  the  erection  of  a  plant,  including  flour  mill, 
lin  elevator,  power  house,  warehouse  and  storage  building,  to  cost 
>ut  $300,000.  The  plant  will  have  a  capacity  of  2500  barrels  of 
jr  -and  600  barrels  of  cornmcal.  The  mill  and  elevator  buildings,  the 
ter  to  have  a  capacity  of  300,000  bushels,  will  be  erected  by  the 
Donald  Engineering  Co.,  of  Chicago,  111.;  the  machinery  will  be 
■nished  by  the  Barnard  A.  Leas  Machinery  Co.,  of  Moline.  The 
ver  house  will  be  equipped  with  a  Diesel  engine. 

DENTON,  TEX. — Within  the  next  12  months  the  managers  of  the 
nicipal  electric-light  plant  expect  to  purchase  one  electric  generating 
It  and  boiler,  two  carloads  of  poles,  transformers  and  lightning  arrest- 
and  one  tub  transformer.  \V.  J.  Grady  is  superintendent. 
:,INn.\LE,  TEX.— The  installation  of  an  electric-light  plant  in  l.iii- 
e  is  under  consideration.  J.  D.  Nance,  of  Dallas,  and  others  arc 
erested   in   the   project. 

•ALESTINE,  TEX. — The  electric  plant  of  the  Texas  Pwr.  &  Lt.  Co.. 
Palestine,  was  recently  damaged  by  fire,  causing  a  loss  of  about  $30,000 


Pacific  States 

;AT0NVILLE,  wash.— Bids  wil  be  received  by  the  city  clerk,  Eaton- 
e,  until  Sept.  26  for  construction  of  a  hydroelectric  powtr  plant  in  ac- 
dance  with  plans  prepared  by  the  Evans-Dickson  Co.,  734  Commerce 
eet,   Tacoma,   Wash. 

CPHK.\T.A,  W.^SH. — -Application  has  been  made  to  the  City  Council 
William  F.  Scheffel  and  Thomas  J.  Smith  for  a  25-year  franchise  to 
nish  electricity  for  lamps  and  motors  in  Ephrata;  also  water  for 
nestic  and  fire  purposes.  They  have  appropriated  water  rights  of  the 
rflow  and  springs  of  Beasley  Canyon  for  the  purpose  of  storing  water 
irrigating  purposes  in  the  Ephrata  Valley  and  generating  electrical 
rgy. 

rfOUNT  VERNON,  WASH.— The  Pacific  Northwest  Trac.  Co..  of 
unl  V^ernon.  it  is  reported,  contemplates  erecting  a  transmission  line 
from  -Mien  via  -Avon  and  the  Olympia  Marsh  district  to  West  Mount 
i-non.  The  company  is  controlled  by  the  Stone  &  Webster  Manage- 
nt   Association,   of   Boston,    Mass. 

I'ACOMA,   WASH.— The  Puget    Sound   El.   Co.   is  contemplating  level- 
its    tracks    and    installing    a    block    signal    system    on    the    interurban 
■'s   between   Tacoma    and    Seattle,    involving    an    expenditure    of    abotit 
,000. 

f.ACOMA,  WASH.— Bids  will  be  received  by  the  board  of  directors  of 
oma  School  District  No.  10  until  Sept.  24  for  the  installation  of 
|er  plant  and  heating  plant  for  the  Lincoln  Park  High  School  building 
accordance  with  plans  and  specifications  prepared  by  Heath  &  Gove. 
luitects,  and  Leigh  ,\llen,  engineer,  National  Realty  building.  Tacoma. 
laratc  bids  must  be  submitted  for  each  plant.  .Mfrcd  Lister  is  secretary. 
ACOLT,  WASH— The  Northern  Clarke  County  Lt.  &  Pwr.  Co..  of 
:'olt,  cxpcts  to  purchase  within  the  next  six  months  a  vertical  engine 
rlin.  by  12-in.  cylinder),  also  a  boiler  for  use  during  peak  load. 
JOLD  HILL,  ORE— The  substation  of  the  California-Oregon  Pwr. 
}  in  Gold  Hill  was  destroyed  recently  by  fire,  causing  a  loss  of  abovit 
((00.  The  station,  it  is  understood,  will  be  rebuilt  and  a  new  trans- 
iner  installed. 

iEBANON,  ORE.— The  Santiam  Pwr.  Co.,  it  is  reported,  contem 
'(les  the  development  of  the  water-power  of  the  falls  at  Waterloo. 
yer  developed  at  the  plant  will  be  used  to  operate  the  Lebanon  paper 
i^s. 

JORTLAND,  ORE.— Plans  have  been  filed  by  the  Northwestern  El. 
-:  (or  the  erection  of  an  eight-story  steel  building  at  Tenth  and  Wash- 
iSon  Streets,  to  cost  $750,000.  The  central  station  of  the  new  heat- 
''  plant  now  being  installed  will  be  located  in  the  basement  of  this 
I  ding. 

HERIDAN,  ORE.— Improvements,  it  is  reported,  will  be  made  to  thi- 
m  of  the  Sheridan  Lt.  &  Pwr.  Co.,  including  the  installation  of  an 
>>itional  boiler,  etc. 

;OVINA,  CAL.— The  Home  Tel.  Co.  has  received  permission  from 
I  State  Railroad  Commission  to  issue  $90,000  in  bonds,  the  proceeds 
<j>e  used  for  discharging  indebtedness  and   for  making  improvements. 

AKE  TAHOE,  CAL.— The  Stone  &  Webster  Engineering  Corpn.  of 
a  ;on,  Mass.,  is  reported  to  have  been  given  permission  by  the  United 
^es  government  to  construct  a  dam  across  the  outlet  of  Lake  Tahoe. 
r  proposed  dam  will  be  125  ft.  wide,  with  a  waterway  109  ft.  long  and 
'"t.  deep,  and  will  cost  about  $40,000. 

AN  FRANCISCO,  CAL.— The  Board  of  Harbor  Commissioners  has 
1]  oved  the  recommendation  of  Jerome  Newman,  chief  engineer  of  the 
Hhor  Commissioners,  that  arrangement  be  made  for  electric  wiring 
"  Hghting  of  Piers  26,  28,  30  and  32,  which  are  now  nearing  com- 
>l'on.  The  present  plans  provide  for  the  use  of  250-watt  tungsten 
k>s,  to  cost  about  $2,000  per  pier.  Work  on  installation  nf  iht 
Wm,  it  is  understood,  will   begin   at    once. 


ST.  ANTHONY,  ID.VHO.— Application  has  been  made  by  the  Ashton 
&.St.  Anthony  Pwr.  Co.,  capitalized  at  $250,000,  to  the  Stale  Public 
Service  Commission  for  a  certificate  of  convenience  and  necessity.  The 
company  proposes  to  build  its  main  power  plant  on  the  Snake  River,  2 
miles   west   of   .Ashton. 

-ANACONDA.  MONT.— The  .\naconda  Copper  Mining  Co.  is  planning 
to  install  a   10,000-ton  electric  precipitation  plant,  at  the  Washoe  smelter. 

L-ARAMIE,  WYO. — The  Laramie  El.  Co.  expects  to  purchase  within 
the  next  30  days  a  coal  con\eyor.     A.   E.  -Anderson  is  superintendent. 

DENVER,  COL.— The  Continental  Mines,  Pwr.  &  Reduc.  Co.,  401 
First  National  Bank  Building,  Denver,  expects  to  erect  within  the  next 
few  months  from  2  to  5  miles  of  transmission  lines  and  to  purchase 
motors,  transformers  and  switching  equipment  necessary  for  above  ex- 
tension: also  air  compressors.  Henry  I.  Seamann  is  president  and  man- 
ager. 

LA  VETA,  COL.— The  La  Veta  Lt.,  Ht.  &  Pwr.  Co.  has  leased  the 
La  Veta  Roller  Mills  and  water-power  rights  for  a  period  of  three 
years  and  will  operate  same  in  connection  with  the  electric-light  plant. 
C.    C.    Webster    is    manager. 

GALLUP,  N.  M.— The  Gallup  El.  Lt.  Co.  has  recently  put  in  operation 
a  200-kw,  three-phase,  60-cycle.  2300-volt  generating  unit,  changing  the 
system  entirely  to  alternating  current.  The  old  direct-current  equipment 
is  being  removed  to  make  room  for  a  duplicate  alternating-current  unit. 
Kenneth  H.   Meyers  is  manager. 


Canada 

V-ANCOUVEK,  B.  C— The  British  Columbia  El.  Ky.  Co..  of  Van- 
couver, expects  to  replace  the  wooden  poles  with  steel  towers  on  its 
high-tension  transmission  line  extending  from  Lake  Buntzen  to   Barnet. 

VICTORIA,  B.  C— Notice  has  been  filed  in  the  office  of  the  water 
recorder  by  the  British-Pacific  Hydro-Electric  &  Tramways  Lt.  Co.,  of 
Victoria,  that  application  will  be  made  for  use  of  1000  cu.  ft.  per  second 
of  water  of  the  Nimpkish  Creek.  The  water  will  be  stored  in  Nimpkish 
Lake  and  River  by  means  of  a  dam  to  be  built  about  1  mile  from  sea 
and  will  be  used  for  industrial  purposes.  G.  Gray  Donald  is  agent 
for  the  company. 

SOURIS,  MAN. — Plans  are  being  considered  by  the  Town  Council  for 
the  installation  of  a  municipal  electric-lighting  system,  to  cost  about 
$40,000. 

BRANTFORD,  ONT. — Contracts  have  been  awarded  by  the  city  of 
I'.rantford  for  the  erection  of  a  substation  in  Brantford.  The  trans- 
formers and  switching  equipment  will  be  purchased  by  the  Hydro- 
Electric  Power  Commission   of  Ontario. 

ELORA,  ONT. — The  cost  of  instaUing  a  complete  distribution  system 
for  distributing  hydroelectric  power  in  Elora  is  estimated  (roughly)  by 
the   Hydro-Electric    Power    Commission   at    $10,000. 

II.AMILTON,  ONT.— The  contract  for  building  the  Hydro- Electric 
Power  Commission  underground  system  in  Hamilton  has  been  awarded 
to   G.   M.   Gest.   of  Montreal,    Que.    for  $177,822. 

SAULT  STE.  M.ARIE,  ONT— The  power  plant  of  the  Lake  Su- 
perior Pwr.  Co.,  of  Sault  Ste.  Marie,  was  recently  struck  by  lightning, 
causing   much    damage    to    the    plant. 

TORONTO,  ONT. — To  meet  the  demand  for  additional  energy  the 
Hydro-Electric  Power  Commission  of  Toronto  has  found  it  necessary 
to  build  an  addition  to  the  transformer  station  on  Strachan  Avenue.  A 
permit  has  been  issued  calling  for  the  construction  of  a  two-story  brick, 
steel  and   concrete   building,   to  cost  $35,000. 

WOODVILLE,  ONT.— On  Aug.  13  a  by-law  authorizing  the  expendi- 
ture  of   $4,000   for   the   installation   of   a  distribution   system   was   carried. 

ST.  JEROME.  QUE.— The  City  Council,  it  is  reported,  is  contem- 
plating improvements  to  the  electric-lighting  system,  to  cost  about  $24,000. 

SHERBROOKE,  QUE.— The  city  has  recently  acquired  the  Lomas 
power  right  on  the  Magog  River,  situated  above  the  present  municipal 
power  station.  This  opens  the  way  for  a  further  development  which  may 
be  rendered  necessary  in   the  near  future. 


Miscellaneous 

PANA.\I.\.— Bids  will  he  receive!  at  the  office  of  the  general  pur- 
chasing officer,  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Oct.  6  for  furnishing  centrifugal  pumps,  valves,  piping,  hydraulic  oper- 
ating tables,  traveling  cranes,  air  compressors,  .  switchboard  complete, 
with  all  electrical  instruments  and  equipment,  as  per  circular  796.  For 
further  information  address  -M.ljor  F.  C.  Boggs,  general  purchasing 
officer. 

SALTILLO,  COAHUILA,  MEX.— The  Saltillo  El.  Lt.  &  Pwr.  Co. 
expects  to  erect  within  the  next  six  months  an  automatic  telephone 
system  in  this  city,  and  within  the  next  18  months  a  hydroelectric  power 
plant  with  transmission  line  100  miles  long;  also  to  purchase  within  the 
next  six  months  switchboard  equipment  for  above  telephone  system, 
overhead  and  underground  lead-covered  multiple  telephone  cables,  hav- 
ing from  25  to  500  pairs  of  wires,  and  supplies  for  electric-light  system. 
A    W.   Lilliendahl  is  president  and  manager. 
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New  Incorporations 

MONTGOMERY,  ALA.— The  Alabama  Pwr.  Co.,  a  consolidation  of 
(he  Alabama  Pwr.  Co.,  the  Alabama  El.  Co.,  Wetumpka  Pwr.  Co.,  Ala- 
bama Pwr.  &  El.  Co.  and  .Mabama  Pwr.  Devel.  Co,  has  been  organized, 
with  a  capital  stock  of  $20,000,000.  John  Mitchell,  of  New  York,  N.  Y., 
i>  president. 

WILMINGTON,  DEL.— The  Souiliwestern  Cities  El.  Co.  has  hied 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $6,000,000.  The  incorporators  are:  H.  E.  Latter,  O.  J. 
Ueichard  and   E.    B    Davis,   of   Wilmington. 

PORTLAND,  MAINE.— The  Idaho  El.  Co.  has  been  chartered  under 
the  laws  of  the  State  of  Maine  with  a  capital  stock  of  $12,000,000.  The 
company  proposes  to  generate,  transmit  and  distribute  electricity.  T.  L. 
Croteau  is  president  and  A.  A.  Richards  treasurer,  both  of  Portland. 

WELLINGTON,  MO.— The  Wellington  l.t.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $6,000  by  Wiillcr  J.  C.  Wcsterman, 
W.   H.   Brcuer  and   H.   H.   Neesc. 

NEW  YORK,  N.  Y.— The  Elmira  Transmission  Corpn.  has  been  incorpo- 
rated  with   a  capital   stock    of    $10,000  for   the   purpose   of  carrying  on    an 


electrical  power  business,  etc.  The  incorporators  are:  F.  G.  Robinsoti, 
825  West  179lh  Street;  Henry  Morgan,  44  East  Eighty-first  Street,  aod 
G.  H.  OIney,  59  East  Ninety-first  Street,  New  York  City. 

TULLAIIOMA.  TEN N— The  Tennessee  Utilities  Co.  has  been  in. 
porated  by  G.  M.  Whitson,  President,  and  L.  E.  Womack.  secretary.  Tbt 
ccmjany  is  capitalized  at  $25,000  and  proposes  to  build  a  hydroelectric 
|!owcr  plant  on  Elk  River  in  Franklin  County.  Present  plans  provide  for 
the  development  of  about  20,000  hp. 


has  been   chartered  with 
1,    R.    H.    Daniel,    W. 


KERENS,  TEX.— The  Kerens  Lt.  &  Pwr.  C 
a  capital  stock  of  $15,000  by  S.  E.  IJergstr 
Stockton    and   others. 

SEATTLE,  WASH —The  Lake  Forest  l.t.,  Wtr.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  A.  H.  Reid,  E.  Soelberi 
and    others. 

MOl'NT  HOPE,  W.  \A.— The  Mount  Hope  Pur.  ("o.  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  John  Faulkner,  B.  Rurviii. 
T.   L.    Feazel  and  others. 

.ALMOND.    WIS.— The    .Mmond    El.    Co.   has   been    incorporated   with 
capital  stock  of  $10,000  by   William   Brunker,  Oscar  Culver,   S.   E.  Halpk 
and  A.  .-X.  Lepper. 
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UNITED  ST.VTK.S    I'.XTKNT.-^   ISSTKI)   SKIT.    .».    I'.'l.i. 
I  Prepared  by   Robert   Starr   .Mlyn,    16   Exchange   Place,   New   Vork.J 

1,071.710.     LIGHTNING  ARRESTER;   E.  E.   F.   Creighton,  Schenectady. 

N.    Y.     -App.   filed   Dec.   22,    1906.     Multi-gap  type  of   high   potential. 
1,071.73".      SWITCH;    G.    W.    Hart,    West    Hartford,    Conn.      App.    filed 

July   7,    1910.      Remote-controlled   switch  closed  by  a   solenoid. 

1.071.769.  CIRCUIT  CONTROLLER;  H.  McCready,  Wilkinsburg,  Pa. 
App.   filed   March   29,    1911.      Railway  signal   relay. 

1.071.770.  MOTOR-CONTROL  SYSTEM;  R.  H.  McLain,  Schenectady, 
N.  Y.  App.  filed  Nov.  25,  1912.  Series-field  protection  for  Ward- 
Leonard  system. 

1.071.778.  SYSTEM  OF  MOTOR  CONTROL:  \V.  Naumann,  Berlin. 
Germany.     App.  filed  June   10.    1908.      For  hoisting   motors. 

1.071.807.  ELECTRICAL  INTERLOCKING  MECHANISM;  J.  L. 
Schureman,  Chicago,  111.  .\pp.  filed  .\ug.  21,  1908.  Starting  device 
with   rotary   shaft-carrying   crank. 

I.071.8I9.  COMBINED  TYPEWRITER  AND  TELEGRAPH  TRANS- 
MITTER; H.  H.  Steele.  Marcellus.  N.  Y.  App.  filed  May  11,  1908. 
.Attachment  for  an  ordinary  typewriter. 

1.071.838.  MAGNETIC  SEI'.VR  \TOR:  I.  Weatherby,  New  Cumber- 
land.   Pa.      .App.    filed   Jan.    11.    1012.      Fixed  and    votary   pole   pieces. 


1,071,769.— Circuit  Controller. 

1.839.  ORE  CONCENTR.VTOR:  J.  Weatherby.  New  Cumberland. 
Pa.  App.  filed  .Aug.  I,  1912.  Magnetic  separator  for  pulsating  or 
shaking  separating  tables. 

1.840.  MOTOR  CONTROL:  M.  A.  Whiting.  Schenectady.  N.  Y. 
App.    filed    Oct.    19.    1911.      Retarder    for   motor-operated    winches,    etc. 

1.843.  RESISTANCE  GRID:  H.  J.  Wiegand,  Milwaukee.  Wis. 
.App.   filed  June  6.    1910.      Insulating  reinforcing   frame. 

1.844.  RELNFORCED-GRID  RESISTANCE;  H.  J.  Wiegand.  Mil- 
w-aukee.  Wis.  .App.  filed  May  25,  1911.  L'-shaped  strip  for  con- 
voluted grid. 

1.871.  FUSE  PLUG:  R.  C.  Bronson,  Chicago,  111.  App.  filed  May 
9.    1912.      Successive   strips. 

1,884.  .\rTOM.\TICALI.Y  Ol'ER.ATED  ELECTRIC  SIGNALS 
FOR  R.MI.WAYS;  W.  H.  Cook.  Denver,  Col.  App.  filed  July  '8. 
1910.     Locking  device  for  a  semaphore. 

1.886.  ELECTROMAGNETIC  SWITCH:  .\.  S.  Cubitt.  Rugby. 
England.  App.  filed  May  16,  1910.  Dash-pot  for  timed  delayed 
actions. 

1.905.  ELECTROMAGNETIC  DEVICE;  M.  F.  Geer  and  R.  C. 
Leake.  Rochester.  N.  Y.  App.  filed  Oct.  26,  1911.  .Armature  sup- 
port for   electric  bell 


,071,''J0.       DYN.AMO-ELECTRK      .M.\(I1INE;     A.     Hill,     Warminster 

Eng.       -App.     filed     Feb.     23,     1911.       Self-regulating    auxiliary    bnul 

type. 
,071,975.      ORE    CONCENTRATOR;    J.    Weatherby,    New    CumbcrUnd 

Pa.      .App.    filed    Jan.    4,    1913.      Concentrated    fields    with    pulsatini 

table. 
,071.978.      DEVICE   FOR    REMOVING    HAIRS;   J.    E.   White,    Roebei 

ter,    N.   Y.      App.    filed   April    11,    1912.      Tweeiers   with   electric  ter 

minals. 
,072,009.     SECTIONAL   BOX;  J.   Keeie.   Boston,   Mass.   App.  filed  Oct 

17.    1910.     Scrcwiess  outlet  box  with  interlocking  corners. 
,072,014.      TROLLEY    STAND    .^ND    POLE;    A.    C.    Kudia,    Merider 

Conn.     .App.  filed   Maroh   7,    1913.      Pivoted   vertical   pole. 
.072.030       RAIL-CIRCUIT-CLOSING    CONT.ACT;    F.    Prochaska,   Ch:. 

lottenburg.   (iermany.      .App.    filed  June    17,    1909.      Mercury   type  »i; 

heavy  top  plate. 
,072,036.     ARMATURE    WINDING    FOR    ELECTRICAL    MACHINE: 

WITH     CO.M.MUTATORS;     R.     Richter,     Charlotlenburg,     German) 

.•\pp.    filed    .-\ug.    7,    1906.      Non-inductive    resistance    and    active  c&i 

ductor  coils. 
,072.042.     TRANSFORMER   CONNECTION:   K.    Schmidt.   Berlin,  Cei 

many.     App.  filed  Aug.  25,   1911.     The  number  of  turns  of  the  »>r 

ous  groups  tf  winding  forms  a  geometrical  series. 
,072,074.     PUSHBUTTON  SYSTEM;  W.  Baxter,  Jr.,  Jersey  City,  N.  . 

.App.  filed  Nov.  19,  1908.     For  preventing  sparking  of  elevator  swilchr 
.072,083.      MOTOR-CONTROLLING    SYSTEM:    E.    R.    CraichofT,    Ei 

Orange,    N.    J.  .  App.   filed   May    18,    1905.     Single   push-button  autc 

matically  controlled  elevator. 
.072,091.      PROCESS    FOR    PROTECTING    IRON    SURFACES   FKO! 

CORROSION;  S.  O.  Cowper-Coles.  Westminster,  London,  Eng.     Ap 

filed  Nov.  23,   1912.      Electrode  deposition  of  pure  iron  and  then  iin 
,072.120.     ARM.ATURE   FOR    M.AGNETO    INDUCTION    MACHINE5 

G.  Ilonoll.   Stuttgart,   Germany.     App.   filed  Oct.  4,    1909.     The  coi 

are  inserted  after  winding. 
.072  132.       ACCELERATING     DE\ICE     FOR     ALTERNATIN&Cl'l 

RENT  MOTORS;   W.   D.   Lutz,  Allendale  Borough,   N.  J.     App.  S\< 

Jan.  7,    1911.     Opposed  windings  for  accelerating  in  proportion  to  tl 

speed. 
,072,154.      CULINARY    APPARATUS:    E.   J.    Covington,    Los    Angelf 

Cal.     .App.  filed  Nov.  8,  1911.     Cofifee  percolator  for  use  in  a  cap. 
,072.170.     ELECTRIC-COOKING  DEX'ICE;  C.  E.  Sargent,  Chieage,  I 

App.  filed   May  20.   1911.     "Fireless"  type. 
.072.177.     CIRCUIT-BREAKER    FOR    ELECTRIC    CIRCUITS;    F. 

Sessions,  Columbus.  Oliio.     App.  filed  Feb.  25,   1904.     Delayed  son 

with  carbon   terminals. 
,072,178.     CIRCUIT-BREAKER:  F.  L.   Sessions,  Columbus.  Ohio.    M 

filed  Oct.  9.   1905.  ■  Adjustable  magnetic  tripping  device  with  indicate 
,072.205.     PRODUCTION    OF  LEAD  OXIDES;   O.    W.    Brown  and 

R.    Nees.    Bloomington.    Ind.      -App.    filed    Sept.    9.    1912.      It   is  bel^ 

between  325  dcg.  and  440  deg.  C. ;  for  storage-battery  plates. 
,072.224.      SWITCH    HANDLE:    G.    W.    Goodridge.    Bridgeport,   Cor 

App.  filed  Dec.   1.   1911.     Metal  shell. 
,072.227.      ELECTRIC    HEATER:    F.    J.    Holmes,    Chicago.    III.     A] 

filed   May  24.    1909.      Mechanical  construction   of  curling  tongs. 
,072,228.     ARMATURE    FOR    MAGNETO    INDUCTION    MACHIHE 

G.   Honold,    Stuttgart,   Ciermany.      .App.   filed   Oct.   4,    1909.      A  bobl 

for  receiving  a  previously  wound  coil. 
,072.252.      TROLLEY-POLE    AND    BR.VKE    CONTROL:    J.    E.    Pe- 

Logan,  W.   Va.     .App.  filed  Jan.    12,    1912.      Pneumatic  opcr.ition. 
,072.271.       ELECTRIC-L.AMP    SOCKET;     G.     B.     Thomas,     lindgepo 

Conn.     App.   filed   Feb.   23,   1912.      Pull-switch  insulation. 
.072.270        STARTER     APPARVfUS     AND     SYSTEM     FOR    AUT 

VEHICLES;  R.  Varley,  Englewood,  N.  J.     App.  filed  Nov.  14.  19 

.\utomatic   disconnection    of   the   starting   motor   and   engine. 
,072.383.      El  ECTRIC   TRAINCONTROLLED    SYSTEM    FOR  RA 

WAYS:  F.  T.  Jones,  Baltimore.  -Md.     App.  filed  July  5,  1910.    BK 

system   for  signaling  and   setting  brakes. 
.072.400       AUTOMATICi   B.VTTERV    CUT-OUT    FOR    TELEPHCb 

CIRCUITS:   A.   R.   :!tl5on.  Janesvillc,  Cal.     App.  filed  .May  8,  19 

Sub-station   interlock  for  party-line. 
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^nyention  of  The    four-day   session   of   the   Associ- 

Jghting  Companies  ation  of  Edison  Illuminating  Com- 
panies at  Cooperstown,  N.  Y.,  last 
ireek  was  remarkable  in  many  respects.  The  attendance 
v^s  greater  than  ever  before,  so  that  the  family  atmos- 
here  which  has  always  hovered  aboii'  "iJaison  conventions 
ifas  rather  attenuated.  It  is  regrettable  that  the  organi- 
ation  continues  to  hold  its  deliberations  behind  closed 
loors,  because  so  much  that  is  excellent  is  brought  out 
,nd  the  papers  are  always  of  such  a  high  order  that  the 
ndustry  really  loses  valuable  experiences  that  should  be 
lisseminated  for  the  good  of  all.  The  Edison  association 
5  small  so  far  as  numbers  go,  seventy-three  companies, 
ve  believe ;  but  it  wields  an  immense  influence  in  the  in- 
lustr>-.  One  need  not  marvel  at  this  when  it  is  considered 
hat  these  companies  are  located  in  the  great  marts  and 
hat  they  dominate  in  output  of  energy  and  in  purchasing 
lower.  Their  problems  are  the  big  and  weighty  ones  of 
fie  industry,  so  that  smaller  central-station  companies 
annot  hope  to  follow  in  the  footsteps  of  the  Edison  com- 
'anies  in  general  matters  of  policy.  However,  the  latest 
ligineering  information  on  lamps,  meters,  generating 
jpparatus  and  distribution  and  transmission  circuits  is 
irought  out  at  their  sessions,  which  are,  by  and  large,  the 
nest  of  the  industry,  and  this  information,  gathered  oft- 
itimes  at  no  small  expense,  is  of  just  as  great  value  to 
[le  thousands  of  companies  not  in  the  Edison  association, 
ome  day,  we  hope,  the  guiding  hands  in  the  Association 
f  Edison  Illuminating  Companies  will  be  touched  by  the 
irit  of  broad  co-operation  and  will  spread  what  informa- 
n  they  can  for  the  benefit  of  the  entire  central-station 
[idustry.  Competition  no  longer  exists  in  the  lighting 
^Id,  and  there  is  nothing  that  partakes  of  the  nature  of 
star-chamber  proceeding  in  the  doings  of  the  Edison 
Hsociation.  Is  it  wise,  then,  to  suffer  from  the  reflection 
f  which  secret  sessions  give  rise? 


ur  Electrical  Our  highest  hopes  as  to  the  develop- 

iHtomers  Abroad  nient  of  electrical  export  trade  have 
;  been  realized  in  the  figures  given  out 

Icently  as  to  the  business  of  the  year  ended  June  30.  The 
iktistical  returns  for  June  were  very  satisfactory,  showing 
<gain  from  $1,783,102  to  $2,314,732.  For  the  whole  year 
{&  total  was  $26,772,816,  as  compared  with  $20,169,362  in 
[12  and  $i8,727,4-;5  in  1911.  It  will  be  conceded  that  this 
fows  a  remarkable  advance  in  electrical  export  trade, 
•ler  which  one  might  well  become  enthusiastic  if  it  were 
fit  that  the  full  measure  of  opportunity  in  this  direction 
ilfar  frorri  being  realized.  As  pointed  out  previously,  the 
<jctrical    industry    is    entitled    to    be    credited    with    other 


items  of  an  electrical  nature,  such  as  electric  locomotives, 
or  wire  drawn  and  insulated  for  electrical  purposes 
solely ;  but  our  main  contention  is  correct,  that  swell  the 
present  figures  as  we  may,  the  total  is  far  below  what  it 
ought  to  be.  There  is,  however,  a  recognition  by  manu- 
facturers of  the  fact  that  a  vast  market  exists  abroad  for 
our  apparatus,  and  that  American  electrical  goods  find 
favor  even  under  the  adverse  conditions  that  exist  in 
many  places  owing  to  duties,  lack  of  commercial  connec- 
tions, insistence  on  short  credit  here,  and  other  features 
involved  in  holding  old  territory  or  opening  up  new. 
\\'e  can  only  regret  once  more  that  the  present  method 
of  compiling  these  statistics  in  the  United  States  Bureau 
of  Foreign  and  Domestic  Commerce  prevents  us  from 
noting  just  where  the  goods  do  go,  and  in  what  volume. 
.Such  information  is  obviously  of  the  highest  value;  but 
when  out  of  nearly  $27,000,000  of  apparatus  over  $17,- 
000,000  is  lumped  together  as  "all  other,"  and  no  destina- 
tion is  given  in  the  returns  for  any  of  it,  helpful  criticism 
or  suggestion,  based  on  such  data,  becomes  practically  im- 
possible. The  old  statistics  were  extremely  useful  in  show- 
ing exactly  what  the  principal  fields  of  consumption  were 
and  how  they  were  varying  from  time  to  time. 


The  Failure  of  The  failure  of  an  effort,  made  princi- 

"Home  Rule"  pally   by   city   officials   of   Seattle   and 

Spokane,  to  obtain  legislation  at  the 
last  session  of  the  Washington  Legislature  that  would  take 
away  the  regulative  powers  of  the  Public  Service  Commis- 
sion over  the  utilities  in  those  cities  was  discussed  by  Mr. 
Norwood  W.  Brockett  in  his  paper  before  the  Northwest 
Electric  Light  &  Power  Association.  The  same  kind  of  an 
effort,  made  largely  by  officials  of  the  city  of  Chicago, 
received  the  same  treatment  at  the  hands  of  the  last  Illi- 
nois Legislature.  These  movements  attracted  some  un- 
warranted public  sympathy  because  of  the  ease  with  which 
the  politicians  were  able  to  attract  a  following  when  they 
raised  the  specious  cry  of  "home  rule."  The  local  politi- 
cians had  their  chance  at  a  "home  rule"  policy  for  public 
utilities  during  many  years  preceding  the  development  of 
the  modern  practice  of  state  regulation  and  they  did  not 
make  it  an  effective  or  a  safe  policy.  With  a  good  law 
and  able,  fair-minded  commissioners  state  regulation  will 
yield  the  utmost  in  reasonable  results  to  the  public  as  well 
as  to  the  companies.  A  state  commission  is,  or  should  be, 
removed  far  enough  from  the  controversy  between  a  city 
and  a  corporation  to  judge  without  prejudice  the  merits 
of  an  issue  between  them.  Control  by  a  state  commission 
has  the  approval  of  the  general  public,  and  both  the  public 
authorities  and  the  companies  should  try  in  every  way  so 
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to  meet  the  conditions  of  the  new  method  that  its  efficiency 
will  be  a  recognized  factor  in  the  security  of  our  form  of 
government.  If  the  strength  of  state  regulation  is  diluted 
or  dissipated  the  eventual  result  will  be  that  the  public  will 
show  its  hand  again  in  public  utility  affairs  in  a  firmer  and 
less  reasonable  way. 


The  Berlin  Meeting  of  the  I.   E.   C. 

The  .sccoikI  pkiKiiy  uifLting  of  the  International  Elec- 
trotechnical  Commission,  which  has  just  been  held  at  Ber- 
lin, has  set  a  very  permanent  stepping  stone  in  the  advance 
of  international  electrotechnics.  It  was  also  well  attended, 
since  twenty-four  countries  were  represented  and  seventy 
persons  were  present.  Each  of  the  special  international 
sub-committees  which  had  been  working  during  the  interval 
since  the  last  meeting  of  the  commission,  in  191 1,  at  Turin, 
was  able  to  furnish  a  definite  report  on  its  subject,  with 
the  aid  of  deliberations  held  during  the  first  three  days  of 
the  Berlin  meeting.  In  fact,  the  oflicial  plenary  meeting, 
on  the  last  day,  became  a  mere  ratification  meeting,  the 
report  of  committees  being  formally  adopted  and  steps  be- 
ing taken  for  the  continuation  of  their  activities  in  the 
future.  The  results  reached  in  the  Berlin  meeting  are, 
therefore,  in  substance  the  aggregate  results  of  the  various 
sub-committees. 

The  nomenclature  conmiittce,  under  the  chairmanship 
of  Prof.  S.  P.  Thompson,  brought  in  an  excellent  report 
on  the  definitions  of  a  number  of  technical  terms  frequently 
used  in  electrical  engineering.  The  work  of  this  commit- 
tee is  likely  to  be  considerably  extended  in  the  future,  since 
the  German  and  Spanish  languages  are  now  admitted  by 
the  I.  E.  C. 

The  symbols  committee,  presided  over  by  Dr.  Karl 
Strecker,  reported,  among  other  recommendations,  a  list  of 
thirty-six  symbols  representing  electric  and  magnetic 
quantities  for  international  use.  This  list  comprises  a 
number  of  quantities  for  which  international  symbols  have 
never  previously  been  agreed  upon.  The  adopted  list  is 
now  long  enough  to  satisfy  the  needs  of  most  electrical 
engineers  for  .some  time,  and  it  is  a  matter  for  general  and 
mutual  congratulation  that  so  much  has  been  internation- 
ally accomplished  in  this  direction.  The  prime-movers 
committee,  of  which  Dr.  Zoelly  was  chairman,  brought  in 
a  report  dealing  especially  with  the  specifications  and  no- 
menclature of  hydraulic  plants,  in  connection  with  electric 
generators,  a  field  where  standardization  has  been  much 
needed. 

Within  the  last  few  years  the  national  laboratories  of 
England,  France,  Germany  and  the  United  States  have 
been  coming  into  agreement  on  the  international  standardi- 
zation of  annealed  copper  for  electrotechnical  purposes. 
It  is  true  that  there  w-as  no  very  serious  difference  between 
the  values  of  electrical  conductivity  taken  as  standard  for 
copper  wires  in  any  of  these  countries,  but  there  was  just 
enough  difference  to  keep  the  various  national  copper-wire 
tables  distinctly  apart.  The  four  laboratories  have  recently 
come  to  an  agreement  on  the  matter,  and  Dr.  Warburg,  the 
president  of  the  Physikalisch  Technisches  Reichsanstalt, 
communicated  a  report  upon  the  values  arrived  at.  which 


arc  also  the  basis  of  the  new  copper  wire  tables  of  the 
American  Bureau  of  Standards.  The  result  should  be  that 
all  of  the  copper-wire  tables  issued  hereafter  in  any  coun- 
try should  be  consistently  in  accord,  and  that  a  given  sam- 
ple of  copper  wire,  tested  in  any  country,  should  be  found 
to  possess  the  same  percentage  of  standard  conductivity. 

The  rating  committee,  under  the  presidence  of  Mr.  E. 
lluber,  also  accomplished  a  considerable  amount  of  work. 
Up  to  the  date  of  the  preceding  meeting  in  Turin,  very 
little  had  been  accomplished  by  the  I.  E.  C.  in  this  direc- 
tion, mainly  because  the  way  had  first  to  be  prepared  l 
standardizing  terms  and  methods  of  procedure.  After  a 
good  deal  of  discussion,  the  rating  committee  adopted  the 
fundamental  principle  of  limiting  the  output  of  a  dynamo- 
electric  machine  at  a  definite  maximum  permissible  tem- 
perature, that  of  its  hottest  spot.  Since  the  hottest  spot 
in  the  armature  of  a  machine  is  ordinarily  at  some  part  of 
the  working  conductor  on  the  inside  of  the  insulation,  it  is 
not  practicable,  at  present,  to  measure  this  hottest-spot 
temperature,  and  reference  has  to  be  made  to  the  highest 
accessible  temperature,  which  is  at  some  spot  on  the  out- 
side of  the  insulation,  by  allowing  for  a  conventional  drop 
of  temperature  in  the  insulating  covering.  Several  of 
these  maximum  accessible  temperatures  were  definitely 
adopted,  such  as  90  deg.  C.  for  impregnated  cotton  insula- 
tion on  machines  up  to  an  emf  of  4  kv,  the  value  recom- 
mended at  the  last  A.  I.  E.  E.  midwinter  convention  in 
New  York. 

In  order,  however,  to  fix  upon  the  international   rating 
of  a  machine  for  continuous  service,  as  the  output  which 
will   finally   raise  the  temperature  of  the  machine   to  tht 
accepted  limit  at  the  hottest  accessible  point,   it  becomes 
necessary  to  estabHsh  a  conventional  room  temperature,  or 
ambient  temperature  of  reference.     Thus,  with  90  deg.  C 
as  the  maximum  accessible  limit,  if  the  conventional  refer- 
ence ambient  temperature  were  taken   as  40  deg.   C.  the 
international  rating  of  the  machine  would  be  the  outpui 
that  would  ultimately  raise  its  temperature  by  50  deg.  C. 
whereas  if  the  reference  temperature  were  30  deg.  C,  thi 
international  rating  would  be  the  output  that  would  ulti 
mately  raise  its  temperature  by  60  deg.  C.     It  is  clear  tha 
the  lower  the  reference  ambient  temperature  is  taken,  th 
larger  becomes  the  corresponding  temperature  rise  and  th 
consequent  international  rating.     In  cases,  however,  whcTt 
a  machine  is  set  to  operate  at  a  temperature  higher 
the  assumed  international  reference  temperature,  the  aijifl 
able  output  becomes  less  than  the  international  ratinft*C 
the  machine  has  to  be  temporarily  derated,  and  the  usf 
must  be  cautioned  against  exacting  the  international  ratir 
load.     On  the  other  hand,  when  the  machine  works  at 
temperature  below  the  international  reference  temperatui 
the  load  on  the  machine  may  be  safely  increased  above  th 
of  the  international  rating. 

It  w-as  found  impossible  at  Berlin  to  reach  an  intern 
tional  consensus  of  opinion  as  to  what  the  reference  ai 
bient  temperature  should  be.  The  large  majority  of  t 
delegates  appeared  to  be  in  favor  of  40  deg.  C,  as  recoi 
mended  at  the  A.  I.  E.  E.  midwinter  convention,  but  ti 
countries  held  out  for  35  deg.  C.  Since  40  deg.  C.  i? 
common    summer    ^'ftibient    temperature    in    many    roo 
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vhere  machines  have  to  be  operated,  it  is  clear  that  such 
nachines  would  not  have  to  be  derated,  or  reduced  in  load, 
f  the  accepted  reference  temperature  were  40  deg.  C,  but 
kould  have  to  be  derated  if  the  reference  temperature  were 
;5  deg.  C.  The  whole  question  of  reference  temperature, 
nd  the  international  rating  dependent  thereon,  was  there- 
ore  referred  back  to  the  national  committees  for  further 
lonsideration,  with  a  view  to  taking  the  matter  up  again 
n  1915. 

President  C.  O.  Mailloux,  of  the  American  national  coni- 
nittee,  extended  the  invitation  to  hold  a  meeting  of  the 
.  E.  C.  and  an  International  Electrical  Congress  at  San 
^rancisco  in  1915  and,  with  his  linguistic  talents,  greatly 
lided  the  technical  sessions  of  the  commission  over  which 
le  presided.  The  invitation,  originally  communicated  by 
J'resident  Dunn  for  the  A.  I.  E.  E.  in  191 1  at  Turin,  was 
:ordially  received,  and  we  may  all  hope  that  a  large  and 
epresentative  delegation  of  electrical  engineers,  from  many 
)arts  of  the  world,  will  convene  at  San  Francisco  two 
•ears  hence.  It  was  unfortunate  that  President  Budde,  of 
he  I.  E.  C,  was  prevented  by  indisposition  from  presid- 
ng  in  Berlin,  but  the  German  reception  committee  did  all 
n  its  power  to  make  the  session  a  memorable  one. 


The  Return   Must  Attract  Capital 

In  a  paper  read  before  the  Northwest  Electric  Light  & 
Power  Association,  mentioned  in  last  week's  issue,  Mr. 
jeorge  A.  Lee  quoted  the  "chairman  of  a  certain  Public 
Service  Commission  in  one  of  the  Mississippi  Valley  States" 
IS  saying  that  "in  no  event  should  capital  invested  in  public 
service  properties  be  entitled  to  a  greater  net  return  than  2 
per  cent."  Mr.  Lee  replied  that  the  courts  and  the  com- 
[iiissions  had  held  almost  universally  that  any  net  return 
inder  6  per  cent  was  unreasonable,  confiscatory  and  un- 
constitutional. To  this  the  commissioner  naively  retorted 
(hat  the  courts  and  commissions  were  wrong. 

The  name  of  the  commissioner  who  thus  revealed  unfit- 
ness for  his  responsible  office  is  unknown  to  us.  That  he 
lacks  worldly  experience,  business  judgment  and  the  neces- 
sary fairmindedness  to  pass  upon  questions  affecting  pub- 
lic utility  companies  is  clear.  If  he  had  ever  enjoyed  the 
benefit  of  banking  experience,  he  would  have  known  that 
i  lender  obtains  all  the  interest  he  can  get  consistent  with 
he  protection  of  his  principal,  and  that  a  return  of  2  per 
cent  is  not  enough  to  tempt  a  lender  to  take  the  risks  of 
iixed  investment  in  a  public  utility  plant.  If  he  had  been 
'i  borrower,  even  on  the  best  collateral,  he  would  have 
•coked  in  vain  for  a  capitalist  who  would  accept  2  per 
l^ent  on  a  long-term  loan.  If  he  had  been  a  silent,  uniden- 
Ilified  investor,  he  would  know  that  a  2  per  cent  rate  would 
jtiot  attract  his  capital  into  public  utility  stocks  or  bonds. 
!!f  he  has  any  appreciation  of  the  facts  we  have  indicated, 
pis  absolute  disregard  of  them  is  amazing  and  it  indicates 
ihat  he  has  not  that  open  mind  with  which  he  ought  to 
ipproach  issues  raised  before  him  as  arbitrator.  If  the 
:ommissioner  is  merely  inexperienced  or  was  talking  for 
-ffect.  both  the  corporations  and  the  public  whose  interests 
le  should  equally  protect  have  a  painful  cask  before  them 
o  inculcate  in  him  those  elemental  notions  of  business  and 


iust  public  policy  which  are  so  indispensable  to  a  public 
service  commissioner.  The  public  will  not  be  served  by 
idle  talk  of  a  rate  of  return  which  will  not  induce  capitalists 
to  provide  the  facilities  that  the  public  wants. 


The  Patent  Situation 

The  address  recently  delivered  before  the  American  Bar 
Association  by  Mr.  F.  P.  Fish,  of  Boston,  is  well  worth 
careful  reading  by  all  who  are  interested  in  the  movement 
for  patent  reform,  whether  or  not  they  agree  with  his 
views.  Regardless  of  partisanship,  however,  Mr.  Fish's 
extended  defence  of  a  liberal  patent  system  as  one  of  the 
essentials  to  greatness  as  a  nation  commands  admiration 
and  ought  to  inspire  a  sober  sense  of  responsibility  in  all 
who  approach  the  question  from  any  angle  whatever.  The 
original  purpose  of  our  patent  system  was  the  promotion 
of  the  industrial  arts,  and  to  that  end  a  reward  was  held 
out  to  each  individual  who  would  make  an  invention,  the 
reward  consisting  of  the  exclusive  right  to  the  application 
of  the  idea  for  a  limited  period,  in  return  for  making  a 
complete  public  disclosure  of  it.  The  original  intent  was 
clearly  that  the  inventor  should  have  the  reward  for  his 
work,  but  it  has  finally  come  to  pass  that  the  reward  as  a 
rule  is  obtained  by  others,  at  least  in  great  measure,  and 
the  cases  where  the  inventor  reaps  a  fair  share  of  the 
profit  are  exceptional.  This  is  perhaps  the  most  serious 
indictment  of  our  patent  system  as  it  stands  to-day.  Another 
important  ^spect  is  the  relation  of  the  system  to  the  up- 
building and  control  of  monopolies.  The  second  phase  is 
the  one  which  undoubtedly  lies  behind  the  present  efiforts 
to  pass  legislation  in  Congress  more  than  any  abstract 
desire  to  restore  inventors  to  a  plane  of  substantial  se- 
curity in  their  rights  under  the  original  intent  of  the  law. 

The  desirability  of  striking  through  the  patent  law  at 
evils  resulting  from  monopoly  may  be  debatable,  but  it 
would  seem  sound  nevertheless  to  lay  down  the  precept 
that  a  wholly  adequate  reward  may  be  conferred  upon  a 
patentee  without  bestowing  upon  him  immunity  from  the 
anti-trust  law.  The  Oldfield  proposal  for  compulsory 
license  is  obviously  a  stroke  at  the  evils  which  would  result 
from  monopoly  or  substantial  monopoly  of  all  the  leading 
or  controlling  patents  of  any  given  art.  By  some  it  is 
held  that  all  situations  of  such  a  character,  so  far  as  they 
may  be  against  sound  public  policy,  are  reachable  through 
the  present  anti-trust  law,  although  it  remains  for  the 
Supreme  Court  to  confirm  this  opinion.  While  no  one 
supposes  that  the  suppression  of  patented  inventions  has 
been  going  on  in  any  extensive  wholesale  fashion,  never- 
theless it  is  one  of  the  immediate  tendencies  which  flow 
from  monopoly  of  any  art.  But  the  question  as  to  whether 
or  not  the  public  may  be  injured  by  such  suppression  is 
exceedingly  complex,  and  undoubtedly  there  are  cases  and 
circumstances  in  which  suppression  is  a  valuable  asset  to. 
an  inventor.  The  circumstances,  the  purposes,  the  effects, 
of  suppression  are  all  to  be  taken  into  account,  and  the 
interests  of  all  parties  carefully  weighed  in  the  light  of 
the  facts,  before  it  is  possible  to  say  whether  suppression 
is  accompanied  by  a  harmful  tendency  or  produces  bene- 
ficial  results. 
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Activities   and   Events  in   the  Electrical   Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


X-Rays  as  Light 

By  Cablegram 

At  the  Birmingliaiii  meeting  of  the  British  Association 
for  the  Advancement  of  Science,  Sept.  10  to  17,  Dr.  C.  G. 
Barkla  announced  that  he  had  estabhshed  the  fact  ■  that 
X-ray,*  are  the  most  extreme  of  the  rays  of  light  in  the 
ultra-violet  end  of  the  spectrum.  The  velocity  is  the  same 
as  that  of  "light"  within  the  range  of  experimental  error. 
The  spectral  distribution  was  found  to  be  uniform  like 
fluorescence,  and  the  absorption  was  found  to  follow  a 
definite  law  for  all  substances.  Dr.  J.  J.  Thomson  claimed 
that  lliis  discovery  is  among  the  greatest  of  the  present 
generation.  Dr.  Ernest  Rutherford  remarked  that  the 
discovery  has  been  confirmed  by  experiments  with  radio- 
active materials.  Dr.  W.  Bragg  estimated  the  wave-lengths 
of  the  rays  to  be  less  than  one-thousandth  of  that  of  the 
ultra-violet  light  heretofore  recognized  as  such. 


Program  of  Indiana  Convention 

Owing  to  the  fact  that  the  Public  Service  Commission  of 
Indiana  has  come  into  existence  since  the  last  convention 
of  the  Indiana  Electric  Light  .-Association  this  year's  meet- 
ing of  the  association  will  be  of  unusual  interest.  The  con- 
vention will  be  held  in  Indianapolis  at  the  new  Canoe  Club 
on  Sept.  24  and  25,  although  meetings  of  the  committees 
on  local  arrangement  and  finance  will  take  place  at  the 
Claypool  Hotel  at  2  p.m.  on  Sept.  23.  President  J.  W. 
Robb.  of  Clinton,  Ind.,  will  deliver  the  opening  address  at 
the  forenoon  session  of  Sept.  24,  and  Mr.  J.  V.  Zartman, 
the  secretary-treasurer,  will  make  his  report.  An  address 
of  welcome  will  be  made  by  Hon.  Samuel  L.  Ralston.  Mr. 
Thomas  Duncan,  ciiairman  of  the  Public  Service  Commis- 
sion of  Indiana,  will  deliver  an  address,  as  will  Mr.  James 
L.  Clark,  of  the  same  commission.  Mr.  Halford  Erickson, 
a  member  of  the  Railroad  Commission  of  Wisconsin,  is 
also  dow-n  for  an  address. 

Papers  are  scheduled  as  follows:  "Physical  Valuation," 
Mr.  _H.  H.  Crowell,  Grand  Rapids,  Mich.;  "Practice  Be- 
fore Commissions,"  Mr.  H.  Wherry,  New  York :  "Rates." 
Mr.  F.  A.  Newton,  Jackson.  Mich.:  "Electric  Heating." 
Mr.  J.  S.  Staudt.  Purdue  University;  "Problems  of  Insur- 
ance," Mr.  I..  T.  Block.  St.  Louis.  There  will  be  an  ac- 
counting session  in  charge  of  Mr.  Fred  L.  Dennis,  of 
South  Bend,  and  for  the  evening  of  Sept.  24  a  banquet  is 
scheduled,  to  be  followed  bv  a  vaudeville  entertainment. 


Pittsburgh  I.  E.  S.  Convention   Arrangements 

The  general  convention  committee  of  the  Illuminating 
Engineering  Society  has  issued  an  unusually  attractive 
souvenir  program  in  connection  with  the  seventh  anuual 
convention  to  be  held  at  Pittsburgh.  Pa.,  from  Sept.  22 
to  25.  There  \v\\\  be  both  morning  and  afternoon  technical 
sessions  on  Monday,  Sept.  22,  and  Thursday,  Sept.  23. 
On  Tuesday  and  Wednesday  there  will  be  only  one  session, 
in  the  morning,  the  afternoon  on  Tuesday  being  devoted  to 
a  trip  to  the  works  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  Wednesday  afternoon  being  given 


over  to  baseball,  tennis  and  golf.  On  Monday  evening  the 
reception  and  ball  will  be  held  at  the  Schenley  Hotel.  On 
Tuesday  evening  a  lecture  on  the  evolution  of  illumination 
will  be  delivered  in  the  Allegheny  County  Soldiers'  Memorial 
Hall,  followed  by  a  demonstration  of  the  lighting  effects 
in  the  auditorium.  A  banquet  will  be  given  at  the  Schenley 
Hotel  on  Wednesday  evening.  A  theater  party  at  the 
Grand  Opera  House  has  been  arranged  for  Thursday 
evening.  Both  the  banquet  and  the  theater  party  will  be 
complimentary  to  the  visiting  ladies.  Numerous  entertain- 
ment features,  including  visits  to  places  of  interest  around 
Pittsburgh,  have  been  provided  for  the  ladies  attending 
the  convention. 

Lists  of  the  papers  to  be  read  and  discussed  at  the  con- 
vention were  given  on  page  269  of  our  issue  dated  Aug. 
g,  and  page  168,  July  26. 

Special  trains  will  be  run  from  Chicago  and  New  York. 
The  Chicago  train  will  leave  the  La  Salle  Street  station 
over  the  Lake  Shore  on  Sunday,  Sept.  21,  at  8:20  p.  m.. 
arriving  at  Pittsburgh  at  7:40  on  Monday  morning.  The 
New  York  train  will  leave  the  Pennsylvania  station  on 
Sunday  at  10:04  a.  m.,  reaching  Philadelphia  at  11  :-<~  a.  m.. 
Harrisburg  at  2:35  p.  m..  and  Pittsburgh  at  8:50  p.  m.  on 
Sunday. 

Convention  of  I.  and  S.  Electrical  Engineers 

For  the  seventh  annual  convention  of  the  .Association  ot 
Iron  and  Steel  Electrical  Engineers,  to  be  held  at  the  Hotel 
Mc.\lpin,  New  York,  from  Sept.  22  to  27,  the  tentative  pro- 
gram includes  the  following  papers  : 

"The  Selection  and  Operation  of  Carbon  Brushes,"  by 
Mr.  W.  P.  Boynton;  ".Mternating-Current  and  Direct- 
Current  Magnetic  Control,"  by  Mr.  M.  A.  Whiting;  "Her- 
ringbone Gears  for  Steel  Mills,"  by  Mr.  P.  C.  Day: 
"Direct-Current  Turbo-Generators,"  by  Mr.  H.  A.  Rapelye; 
"Recent  Developments  in  Switching  Devices  for  Power 
Circuits,"  by  Mr.  T.  G.  Mahoney;  "Design  and  L'se  ot 
Lifting  Magnets,"  by  Mr.  B.  E.  Fernow,  Jr.;  "Mercur,- 
Vapor  Quartz  Lamp  and  Its  Applications,"  by  a  representa- 
tive of  the  Illuminating  Engineering  Society;  "A  Progress 
Report  on  Illumination,"  by  Messrs.  Ward  Harrison  an'i 
H.  H.  Magdsick:  "Present  Status  of  Electric  Drive  for 
Main  Rolls."  by  Mr.  Brent  Wiley:  "Questions  on  Motor 
Drives  for  ^Main  Rolls."  bv  Mr.  E.  Friedlander :  "Variable- 
Speed  Drives  for  Main  Rolls  of  Steel  Mills."  by  Mr.  K.  A 
Pauly.  and  "Notes  on  the  Present  Status  of  Electric  Fur- 
naces," by  Mr.  Wilfred  Sykes. 

Two  standardization  meetings  will  be  held  on  Friday. 
Sept.  26.  one  in  the  morning  at  10  o'clock,  at  which  Mr. 
F.  D.  Egan,  chairman,  will  present  reports  of  the  stand- 
ardization committee,  which  will  include  general  specifica- 
tions for  (a)  electric  cranes,  (b)  power  transformers  and 
(c)  automatic  control,  and  another  in  the  afternoon,  at 
which  will  be  discussed  general  specifications  for  (d ' 
alternating-current  direct-connected  generators,  (e)  largi 
alternating-current  motors  for  roll-drives,  and  (f)  motor 
generators. 

In  conjunction  with  the  association's  convention  the  sec- 
ond safety  congress  of  the  National  Council  for  Industrial 
Safety  will  hold  meetings,  as  mentioned  in  our  issue  ot 
Sept.  13,  page  526. 
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Pennsylvania  Electric  Association  Convention 

By  Telegram 

The  sixth  annual  convention  of  the  Pennsylvania  Electric 
Association,  state  branch  of  the  National  Electric  Light 
Association,  opened  at  the  Water  Gap  House,  Delaware 
Water  Gap,  Pa.,  on  Sept.  16  with  a  registered  attendance 
o£  298.  The  first  session  was  given  over  to  routine  work 
and  the  address  of  the  president,  Mr.  Van  Dusen  Rickert, 
of  Pottsville.  Mr.  Rickert  referred  to  the  national  progress 
of  the  industry  and  to  the  tendency  toward  centralization. 
Absorption,  he  said,  will  become  more  marked  because  with 
it  goes  stability  of  construction,  operation  organization  and 
capitalization.  Pennsylvania  during  the  year  had  to  meet 
the  new  thought  of  the  people  in  regard  to  the  control 
of  public  service  corporations  of  all  kinds.  The  legislation 
passed  during  the  session  just  closed,  he  said,  was  vital  to 
the  lighting  industry,  and  he  contended  that  it  was  the 
duty  of  the  companies  to  comply  with  the  requirements. 
It  should  be  the  province  of  the  association  to  see  that  the 
rulings  be  made  plain  and  clear  to  the  members. 

Referring  to  the  national  body,  Mr.  Rickert  expressed 
the  opinion  that  its  value  will  be  found  along  lines  other 
than  those  drawn  at  present.  The  state  associations,  be- 
cause of  commission  regulation,  must  do  the  work  as  yet 
neither  understood  nor  contemplated,  and  the  national  as- 
sociation must  become  the  clearing  house  for  the  work  of 
all  the  state  associations.  It  will  devolve  on  the 
national  body  to  legislate  and  advise  about  matters 
brought  to  it  from  smaller  self-governing  integral 
parts  which  will  send  representatives  to  a  central 
convention.  The  time  will  come,  Mr.  Rickert  said,  when 
conventions  of  the  national  body  along  present  lines  will  be 
things  of  the  past  and  a  greater,  broader  National  Electric 
Light  Association  will  result.  He  suggested  that  papers 
for  state  meetings  be  chosen  through  competition  so  that 
merit  may  be  encouraged.  Mr.  Rickert  also  suggested 
that  the  vital  work  of  the  association  be  compressed  into 
two  sessions  so  that  those  whose  time  is  precious  may  leave 
without  losing  much   of  great   value. 

The  features  of  Wednesday's  sessions  were  the  speeches 
of  Mr.  J.  M.  Wakeman,  of  the  Society  for  Electrical  De- 
velopment, who  outlined  the  aims  and  purposes  of  the 
organization,  stating  that  its  membership  is  now  575,  of 
which  250  are  central-station  companies;  Mr.  J.  B.  McCall, 
president  of  the  national  association  and  also  of  the  Phila- 
delphia Electric  Company,  and  Mr.  Frederic  W.  Fleitz,  a 
well-known  attorney  of  Scranton.  Mr.  McCall  briefly  out- 
lined the  work  of  the  national  body,  paying  a  tribute  to 
the  work  of  the  state  sections  in  cementing  the  relations 
of  the  various  companies  locally  and  making  for  closer  and 
better  understanding.  He  asked  that  the  loyalty  and  sup- 
port of  the  Pennsylvania  Electric  Association  to  the  parent 
organization  be  continued.  Tracing  the  early  development 
of  the  industry,  he  said  that  the  lessons  learned  from  mis- 
takes of  the  past  might  be  divided  into  several  classes, 
namely,  financial,  operating  and  business  promoting.  The 
errors  made  in  the  way  of  hastily  or  unduly  considered  in- 
vestments, capitalization,  etc.,  are  errors  likely  to  occur 
in  the  acts  of  the  pioneers  of  any  industry.  The  financiers 
look  with  grave  doubt  upon  the  industry  as  capable  of 
profitable  venture,  and  conditions  of  the  industry  are  such 
that  practically  no  economical  basis  can  be  found  to  justify 
the  claim  that  larger  investments  would  be  justified  by 
even  comparatively  small  profits.  Government  authorities 
in  almost  every  community  have  given  little  heed  to  the 
work  which  is  being  done  which  constantly  adds  to  the 
value  of  the  franchises  and  the  convenience  of  the  public 
served.  It  soon  became  apparent  that  the  business  was  a 
practical  monopoly  and  that  duplication  of  stations  and 
apparatus  did  not  bring  about  the  competition  much  de- 
sired and  possible  in  ordinary  industries,  but  resulted  in 
combinations  which  in  the  main  necessitated  capitalizations 


that  prevented  both  the  stockholders  and  the  public  for 
some  years  from  participating  in  the  profits  which  would 
have  been  theirs  from  the  start,  had  it  not  been  for  the 
mistaken  idea  of  the  benefits  of  competition,  this  being 
the  promise  invariably  made  as  a  lure  to  the  free  gift  of 
franchises.  Mr.  McCall  maintained  that  this  era  and  these 
methods,  for  which  the  industry  was  not  primarily  respon- 
sible, did  more  than  the  attitude  of  the  management  toward 
the  customer  to  bring  about  governmental  regulation,  and 
he  felt  satisfied  that  such  regulation  as  to  rates  and  service, 
coupled  with  protection  to  the  industry  and  of  just  con- 
sideration of  the  rights  of  both  parties,  is  acceptable  and 
desirable  to  all  parties  concerned.  The  position  of  cor- 
poration managers  has  not  been  antagonistic  to  the  law. 
They  did  not  fear  the  passage  of  laws  regulating  their 
relations  with  the  public,  but  they  did  fear  the  interpre- 
tations of  such  laws.  It  will  depend  on  the  companies  how 
liberal  that  interpretation  will  he. 

Mr.  McCall  referred  at  some  length  to  the  speech  of 
Mr.  Vanderlip  at  Association  Island  a  short  time  ago, 
which  was  printed  in  abstract  in  these  columns  last  week, 
as  offering  much  of  comfort  to  central-station  managers. 
He  said  that  only  one  out  of  every  five  investors  seeks 
public  utility  securities,  but  that  the  bankers  believe  securi- 
ties under  governmental  control  are  better  than  others. 

The  mistakes  of  engineering,  Mr.  McCall  said,  were 
due  to  the  fact  that  the  industry  was  meeting  absolutely 
new  conditions  almost  daily.  The  lesson  to  be  learned  is 
so  to  manage  properties  as  to  provide  the  surplus  which 
will  enable  the  company  to  make  promptly  the  replacements 
that  improvements  in  efficiencies  render  desirable.  How- 
ever, engineers  must  realize  that  there  is  a  point  where  the 
colossal  waste  brought  about  by  the  early  discarding  of 
apparatus  still  useful  will  balance  the  economies  expected 
from  the  newer  apparatus.  More  mistakes  have  been  made, 
however,  and  more  lessons  learned  by  past  experience  in 
the  business-getting  side  of  the  industry.  Lighting  loads 
were  looked  upon  as  the  most  important  and  motor  loads 
as  by-products  in  the  past,  whereas  now  the  lighting  load 
is  secondary  to  the  motor  load.  The  development  of  the 
business  in  a  well-rounded  manner  was  neglected  chiefly 
because  there  were  no  commercial  or  business-getting  de- 
partments and  the  engineering  end  overshadowed  every- 
thing else.  It  soon  became  apparent  that  the  industry 
would  have  to  adopt  the  keen,  aggressive  business-getting 
and  business-holding  methods  which  had  become  almost  a 
science  in  many  other  lines  of  trade.  The  lesson  was  a 
hard  one  to  learn,  but  the  industry  profited  by  it.  Recent 
statistics  show  an  investment  in  electric  supply  companies 
not  excluding  electric  railways  of  $2,500,000,000,  which  is 
more  than  the  total  capitalization  of  any  one  manufacturing 
industry  in  the  country,  excepting  iron  and  steel.  The 
combined  capital  of  the  central  stations  in  the  country  has 
increased  by  400  per  cent  during  the  past  decade,  and  this 
has  been  accompanied  by  a  417  per  cent  increase  in  primary 
horse-power  of  installation  in  generating  stations,  indicat- 
ing that  the  increase  in  capital  is  not  merely  an  increased 
issue  of  stock.  While  the  income  from  commercial  light- 
ing has  increased  by  226  per  cent  in  ten  years,  the  income 
from  industrial  motor  circuits  has  increased  764  per  cent. 
Mr.  McCall  closed  with  a  reference  to  the  great  welfare 
work  of  the  industry  as  a  whole. 

Mr.  Fleitz  spoke  on  utility  regulation  and  gave  some 
account  of  his  work  for  the  Pennsylvania  Electric  Asso- 
ciation in  guiding  legislation  in  the  recent  utility  bill 
enacted  in  Pennsylvania.  The  whole  trend  of  modern 
life,  he  said,  is  away  from  individualism  and  toward  col- 
lective community  action,  and  this  is  bound  to  increase  rach 
year  until  many  of  the  services  now  performed  u>y  in- 
dividuals will  be  done,  and  done  much  better  and  cheaper, 
by  a  utility.  This  development  and  progress  of  public 
utility  service  has  brought  before  the  courts  and  the  bar 
of  that  higher  tribunal,  public  opinion,  problems  more  in- 


tricate  ami  complex  Uiaii  any  of  tliose  that  confronted  man- 
kind fifty  years  ago,  and  one  of  the  greatest  of  these  is 
the  question  of  regulation. 

Mr.  I'leitz  believes  that  regulation  of  all  public  utilities 
has  come  to  stay,  and  that  the  quicker  the  men  at  the  head 
of  the  great  public  utilities  realize  this  and  accept  it  as  one 
of  the  things  with  which  they  must  deal  the  better  it  will 
be  for  the  interests  which  they  serve.  He  also  believes  that 
the  sooner  the  public  generally  comes  to  understand  that 
competition  between  public  utilities  is  an  economic  fallacy 
which  works  out  badly  for  both  the  utility  and  its  cus- 
tomers the  better  the  public  interest  will  be  served.  The 
Supreme  Court  of  the  United  States,  in  the  case  of  Knox- 
ville  versus  the  Water  Company,  212  U.  S.,  handed  down  the 
opinion  that : 

"Regulation  of  utilities  which  perform  their  duties  under 
conditions  of  necessary  monopoly  will  occur  with  greater 
and  greater  frequency  as  time  goes  on.  It  is  a  delicate 
and  dangerous  function  and  ought  to  be  exercised  with  a 
keen  sense  of  justice  on  the  part  of  the  regulating  body, 
met  by  a  frank  disclosure  on  the  part  of  the  utility  to  be 
regulated. 

"The  courts  ought  not  to  bear  the  whole  burden  of  saving 
property  from  confiscation,  though  they  will  not  be  found 
wanting  when  the  proof  is  clear.  The  legislatures  and 
subordinate  bodies,  to  whom  the  legislative  power  has  been 
delegated,  ought  to  do  their  part. 

"Our  social  system  rests  largely  upon  the  sanctity  of 
private  property,  and  that  state  or  community  which  seeks 
to  invade  such  rights  will  soon  discover  its  error  in  the 
disaster  which  follows.  The  slight  benefit  to  the  consumer 
gained  from  a  reduction  in  the  rates  charged  by  utilities  is 
as  nothing  compared  with  his  share  in  the  ruin  which  would 
be  brought  about  by  denying  to  private  property  its  just 
reward,  thus  unsettling  values  and  destroying  confidence. 
On  the  other  hand,  the  utilities  to  be  regulated  will  find  it 
to  their  lasting  interest  to  furnish  freely  the  information 
upon  which  a  just  regulation  can  be  based." 

Mr.  Fleitz  said  that  the  court  here  predicates  the  rate 
of  regulation  upon  the  natural  monopoly  of  the  business. 
There  are,  broadly  speaking,  three  kinds  of  monopoly — ■ 
artificial  monopoly,  produced  by  men  and  interests  acting 
in  combination  and  creating  the  so-called  trusts;  natural 
monopoly,  being  mainly  utilities  whose  prior  occupancy  of 
the  district  precludes  competition,  and  legal  monopoly,  cre- 
ated by  law  by  the  granting  of  patents  or  exclusive  fran- 
chises. The  grasping  avarice  and  unreasonable  conduct  of 
many  of  the  possessors  of  these  monopolies  in  the  very 
near  past  has  created  a  public  opinion  antagonistic  to  the 
last  degree  against  all  monopolies  irrespective  of  their 
merits,  and  indeed  against  almo.st  all  public  utilities,  without 
regard  to  the  fairness  of  their  management,  until  a  situa- 
tion has  arisen  which  makes  regulation  and  its  protecting 
power  as  necessary  to  the  utility  as  to  the  public  which  it 
serves. 

Public  opinion,  he  continued,  when  once  formed  is  the 
most  potent  factor  in  the  making  and  shaping  of  legislation 
and  its  interpretation  by  the  courts.  Legislators,  jurors  and 
judges  are  human,  and  they  imbibe,  are  influenced  by  and 
are  controlled  by  the  opinions  held  by  those  with  whom 
they  associate.  If  regulation  by  properly  constituted  com- 
missions will  bring  about,  as  it  should,  a  better  public 
opinion  of  the  utilities  which  serve  mankind,  then  regula- 
tion will  prove  a  boon  to  the  whole  public-service  world. 
When  the  public  comes  to  realize,  as  it  must,  through  the 
infoniiation  disseminated  by  the  commission,  that  the  in- 
terests of  the  utilities  and  of  itself  are  mutual,  and  that 
neither  can  prosper  at  the  expense  of  the  other,  that  the 
money  invested  in  the  great  corporations  is  the  money  of 
the  people  generally,  the  present  antagonism  will  give  way 
to  a  more  harmonious  relationship  between  the  two. 

Mr.  Fleitz  also  referred  to  the  recent  address  of  Mr. 
Frank  A.  Vanderlip.  in  which  Mr.  \'anderlip  had  estimated 


ih.it  tu  develop  the  electrical  industry  in  the  United  Stal' 
so   that    it    might   keep   pace    with   the    increased    deman 
made  upon  it,  there  would  be  required  no  less  than  $.So,oii. 
000  i)cr  week  for  five  years,  or  $2,000,000,000  in  all.      I  i 
railroads  during  the  same  period  will  require  $4,000,000,000 
for  refunding  their  debts  and  for   fresh  capital,  while  the 
cities  and  municipalities  will  absorb  in  their  operations 
least   $1,500,000,000   more,     in    other    words    between    n 
and  the  end  of  the  year  igi8  there  will  be  needed  for  tlii 
three  purposes  between  seven  and  eight  billions  of  doll,:; 
to  say  nothing  of  the  enormous  sums  which  will  at  the  sai 
time  be  needed   for  general  industries  and  other  thing- 
Capital  is  the  most  timid  thing  in  the  world,  and  has  re 
son  to  be.     It  cannot  be  induced  to  enter  a  field  where  it 
will   be   constantly   harassed   by   hostile   forces.     .According 
to  the  speaker,  men  prominent  in  the  management  of  utili- 
ties feel  that  regulation  is  interference  with  property  rights. 
If  the  utility  were  purely  a  private  business,  they  would 
be  entirely  right.    The  property  itself  is  private,  but  the  use 
to  which  it  is  put  is  public  and  the  function  of  proper  legal 
regulation  is  as  much  to  preserve  private  property  as  it  is 
to  protect  public  right.     The  duty  of  the  state  to  protect 
one  is  as  sacred  as  its  right  to  protect  the  other,  and  gov- 
ernmental power  ought  not  to,  and  never  can  be,  invoked 
to  interfere  with  the  control  and  management  of  private 
property.     But  it  can  and  should  be  strong  enough  to  see 
that  the  public  use  shall  be   fairly  and  equitably   supplied. 
The  great  end  to  be  sought  by  regulation  is  to  see  that  pri- 
vate enterprises  shall  be  left  wholly  free  and  unhampered 
to  do  their  duty  to  the  public  with  efficiency  and  fairness. 
It  ought  to  be  generally  understood  and  universally  ac- 
cepted among  men  that  utilities  are  real  necessities  of  man- 
kind, that  they  are  here  to  serve  the  needs  of  the  people  in  a 
reasonable  and  businesslike  way.  and  that  they  cannot  do 
it,  nor  obtain  the  money  to  finance  themselves,  unless  they 
are  treated  with   fairness  and   reason,   and   established   in 
public  confidence.     They  cannot  give  good  service  unless 
generous  opportunities  and  support  are  granted   to  them, 
and  under  proper  and  reasonable  regulation  they  can  be 
made  quickly  res[)onsive  to  public  sentiment  and  will  give 
better  service  than  any  politically  controlled,  municipally 
owned  utility  in  the  world. 

Speaking  of  the  Pennsylvania  utility  bill  and  the  commis- 
sioners appointed,  Mr.  Fleitz  said  he  was  satisfied  that  the 
Governor  had  acted  wisely  in  the  selection  of  the  personnel 
and  that  they  will  prove  to  be  reasonable,  fair  and  impar- 
tial arbiters  between  the  utility  and  the  public,  to  the  end 
that  properly  managed  utilities  shall  prosper  and  the  public 
shall  participate  in  the  benefits  of  that  prosperity. 

Abstracts  of  the  papers  read  at  the  Delaware  Water  Gap 
convention,  together  with  reports  of  the  discussions  they 
provoked,  will  be  presented  in  a  later  issue. 


Convention  of  Association  of  Edison  Illuminating 
Companies 

Some  of  the  features  of  the  thirty-fourth  convention  of 
the  .Association  of  Edison  Illuminating  Companies  held  at 
Cooperstown,  N.  Y.,  Sept.  8  to  12  inclusive  were  reported 
in  these  columns  last  week.  Inasmuch  as  the  Edison  asso- 
ciation meets  in  executive  session,  very  little  of  what  trans- 
jjires  reaches  the  general  electrical  public  except  what  is 
released  for  publication.  No  discussion  is  ever  released, 
because  it  is  claimed  the  object  of  free  and  frank  inter- 
change of  experience  would  be  defeated  by  publicity. 

The  papers  were  arranged  in  groups.  Those  of  the  first 
session  comprised  chiefly  committee  reports  and  the  presi- 
dent's address.  The  second  session,  held  on  the  evening  of 
Sept.  9  and  presided  over  by  Mr.  C.  L.  Edgar,  of  Boston, 
was  devoted  to  welfare  work.  Wednesday  morning's  ses- 
sion, the  most  important  of  all,  was  given  over  to  a  dis- 
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jsion  of  the  lamp  question,  with  Mr.  Samuel  Insull,  of 
icago,  in  the  chair.     The  afternoon  session  was  taken 

with  reports  and  some  papers  dealing  with  rotary  con- 
rters  and  load-factors.  High-potential  topics  were  dis- 
5sed  at  the  session  on  the  morning  of  Sept.  11,  and  in  the 
suing  an  address  on  the  model  public  utility  bill  was 
liv.ered  by  Mr.  E.  W.  Burdett,  of  Boston,  who  presided, 
seeded  by  a  paper  on  the  proper  bases  for  valuations  of 
blic  utility  properties  for  purposes  of  rate  making  by 
of.  D.  C.  Jackson.  The  seventh  and  final  session,  which 
,s  held  on  the  morning  of  Sept.  12,  was  presided  over  by 
-.  Louis  A.  I-'erguson,  of  Chicago,  and  was  devoted  to 
iiscussion  of  important  steam  matters. 
A.  feature  of  the  session  on  Thursday  morning  was  the 
dress  of  Prof.  Elihu  Thomson  on  "The  Nature  of  Wire- 
s  Transmission."  The  speaker  gave  a  very  simple  and 
id  account  of  wireless  transmission,  beginning  with 
nsmission  by  wire  and  showing  that  as  the  frequency 
d  voltage  increase  the  copper  conductor  becomes  more 
d  more  ineffective  until  at  the  enormous  frequencies  and 
Itages  used  in  wireless  transmission  it  can  be  dispensed 
th  altogether.  He  said  that  the  industry  need  never  fear 
It  wireless  would  ever  supplant  the  present  system  for 
nsmitting  electrical  energy. 

\t  the  Friday  morning  session  Mr.  S.  E.  Doane,  of 
sveland,  delivered  an  address  on  European  practice  to 
ke  the  smallest  possible  customers  profitable.  Mr. 
lane  told  of  the  cheap  wiring  which  obtains  in  Germany 
d  Italy  and  the  exceptionally  small  returns  from  certain 
sses  of  customers.  The  latter  are  of  the  poorer  work- 
j  classes,  and  although  the  rate  per  kilowatt-year  is  very 
;h,  the  income  per  customer  in  Milan  is  as  small  as  36 
Us  a  month.  Flat  rates  with  a  limiting  circuit-breaker 
f'ice  prevail  on  such  circuits.  It  was  pointed  out,  how- 
:r,  that  the  class  of  building  differs  materially  from  that 

this  country  and  that  the  wiring  does  not  meet  the 
lerican  standard.  Most  of  the  buildings  are  of  stone 
istruction  in  Europe,  so  that  the  wiring  creates  no 
;ater  fire  hazard  than  that  which  it  would  cause  if  it 
ire  placed  in  an  iron  safe. 

Election   of  Officers 

i\t  the  final  .session  officers  were  re-elected  as  follows : 
issident,  Mr.  Arthur  Williams,  of  the  New  York  Edison 
mpany ;  vice-president,  Mr.  William  Chandler,  of  the 
iison  Sault  Electric  Company,  Sault  Ste.  Marie,  Mich. ; 
■  retary,  Mr.  George  C.  Holberton,  of  the  Pacific  Gas  & 
'fctric  Company,  San  Francisco,  Cal. ;  treasurer,  Mr. 
iuis  A.  Ferguson,  of  the  Commonwealth  Edison  Com- 
iiy,  Chicago,  111. ;  executive  committee,  the  officers  above 
.11  Messrs.  Charles  L.  Edgar,  of  the  Edison  Electric  Illu- 
nating  Company  of  Boston ;  W.  W.  Freeman,  of  the  Ala- 
ma  Traction,  Light  &  Power  Company,  Ltd.,  Birming- 
111,  .Ma.:  Samuel  Insull.  of  the  Commonwealth  Edison 
-  npany,  Chicago.  111.;  John  W.  Lieb,  Jr.,  of  the  New 
tjrk  Edison  Company,  and  Joseph  B.  McCall,  of  the  Phila- 
Ifphia  Electric  Company. 

I  Entertainment  Features 

yrom  the  reception  on  the  evening  of  Sept.  8  to  the  close 
>lthe  convention  entertainment  features  were  provided 
I  the  ladies  morning,  afternoon  and  evening  and  for  the 
;  tlemen  during  the  hours  when  no  sessions  were  sched- 
lid.  The  chief  entertainment  feature  consisted  of  a 
'ideville  by  professional  talent  in  a  huge  tent  on  the 
1  el  green  on  Sept.  10,  followed  by  an  exhibition  of  Edi- 
''  educational  and  kinetoscopic  pictures.  A  very  pleasant 
■iction  was  made  of  the  distribution  of  prizes  about  mid- 
I'ht  of  Sept.  II,  General  George  H.  Harries,  of  Louis- 
'^e.  officiating. 

ollowing  are  abstracts  of  papers  released  in  addition  to 
1  papers  which  were  published  in  last  week's  issue  of  the 
Ectrical  World:    ■ 


High-Potential  Disturbances 

The  report  of  the  committee  on  high-potential  disturb- 
ances, of  which  Mr.  L.  L.  Elden,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  is  chairman,  dealt  largely 
with  subjects  intimately  coimected  with  the  elmination  and 
prevention  of  failures  of  supply.  Consideration  was  also 
given  to  various  developments  of  protective  apparatus 
which  promise  to  meet  most  serious  conditions.  A  step  for- 
ward in  this  direction  has  been  accomplished  through  the 
design  of  high-voltage  generators  of  large  ratings  which 
eliminate  the  necessity  for  auto  or  step-up  transformers  in 
generating  plants  having  pressures  up  to  15,000  volts.  Prac- 
tical applications  of  current-limiting  reactors  afford  the 
most  reliable  evidence  of  their  value,  and  the  committee 
presented  convincing  testimony  of  their  efficiency.  There 
have  been  substantial  developments  in  relay  protective 
apparatus  during  the  past  two  years,  and  a  number  of 
devices  and  methods  of  application  are  now  available.  These 
schemes,  some  of  which  are  described  in  detail  in  the  re- 
port, include  the  use  of  pilot-wire  systems,  split-conductor 
transmission  lines,  and  devices  for  protection  from  light- 
ning or  accidental  grounds  and  failure  of  generators,  in 
all  of  which  overhead  and  reverse  power  relays  are  em- 
ployed to  operate  suitable  switching  devices  to  effect  the 
disconnection  of  lines  and  apparatus  when  necessary. 

No  marked  improvements  in  switching  devices  have 
been  noted  during  the  year,  although  experience  with  the 
reactor  type  of  oil  switch  shows  that  the  addition  of  re- 
actance materially  increases  the  ability  of  oil  switches  to 
break  heavy  currents.  The  committee  again  referred  to 
earlier  recommendations  covering  the  rating  of  cables  and 
empha.sized  the  desirability  of  studying  the  possibilities  of 
increasing  the  current-carrying  capacity  of  certain  classes 
of  cables  through  recognition  of  temperature  conditions. 
The  committee  also  maintained  that  cable  manufacturers 
should  use  every  effort  to  improve  the  quality  of  all  classes 
of  cables,  particularly  those  used  for  transmission  service. 

The  success  which  has  attended  the  construction  of  an 
experimental  section  of  high-tension  underground  structure 
for  transmission  purposes  justifies  the  hope  that  the  present 
limitations  of  underground  potentials  will  be  removed 
through  the  successful  development  of  some  construction 
permitting  operation  at  the  higher  voltages.  The  scheme 
described  by  the  committee  involves  the  use  of  standard 
iron  pipe  as  the  container,  in  which  are  assembled  insulators 
so  disposed  around  the  pipe  and  so  displaced  laterally  in 
it  as  to  provide  an  independent  support  for  each  of  the 
three-phase  conductors  and  also  allow  the  free  passage  of 
oil  which  is  used  as  the  fluid  dielectric.  According  to  the 
committee,  the  manufacturers  are  continuing  to  improve 
and  modify  lightning  arresters  to  meet  observed  conditions. 
Extended  experiments  are  now  in  progress  on  several  im- 
portant systems  to  determine  if  possible  the  conditions 
under  which  lightning  arresters  should  be  installed  on  dis- 
tribution circuits  to  obtain  the  maximum  protection  and 
the   greatest    freedom    from   interruptions. 

Improvements  in  the  quality  of  porcelain  used  for  in- 
sulating material  may  be  anticipated  as  the  result  of  most 
valuable  research  work  on  the  methods  and  results  ob- 
tained under  present  manufacturing  conditions.  Improve- 
ments of  this  character  cannot  fail  to  increase  the  reliability 
of  overhead  systems  through  the  introduction  of  a  larger 
factor  of  safety  in  insulating  materials  as  has  been  the 
case  in  generating  apparatus  where  mica  has  been  more 
generally  adopted  for  insulation.  Reports  of  further 
progress  in  the  improvement  of  60-cycle  rotary  converters 
and  their  successful  application  to  commercial  service  in 
situations  previously  considered  as  prohibitive  will  un- 
doubtedly be  of  interest  to  operating  companies  having  use 
for  such  apparatus.  The  committee  also  gave  attention 
to  the  use  of  storage  batteries  for  the  protection  of  alter- 
nating-current systems  and  a  study  of  a  proposed  installa- 
tion described  in  the  report  bears  evidence  as  to  the  feas- 


ibility  of  tlie  scheme.     Whether  it  is  advisable,  necessary 
or  warranted  in  any  location  must,  of  course,  be  determined 
by  those  interested  in  the  supply  of  service. 
Load-Factor 

The  Consolidated  Gas,  Electric  Light  &  Power  Company 
of  Baltimore  succeeded  in  increasing  its  load-factor  from 
23  per  cent  in  1907  to  over  50  per  cent  in  1912  and  expects 
to  improve  this  figure  materially  in  the  future.  Mr.  A.  S. 
Loizeaux,  after  briefly  examining  the  meaning  and  use  of 
the  term  "load-factor,"  explained  the  methods  used  in  ob- 
taining this  result.  Four  requisites  for  improving  the  load- 
factor  of  central-station  companies  were  given  as  follows: 
(i)  Prospective  business  in  industrial  or  other  motor  load; 
(2)  rates  properly  designed  to  attract  business  of  high 
load-factor;  (3)  an  adequate  industrial  engineering  de- 
partment; (4)  adequate  plant  and  equipment  and  facilities 
for  special  service  to  supply  customers  satisfactorily.  When 
a  contract  has  been  obtained  for  electric  service  of  large 
bulk  it  is  generally  necessary  for  the  electric  company's 
engineers  to  serve  the  customer  in  planning  the  distribution 
system,  purchasing  motors  and  equipment  and  installing  the 
same.  This  service  has  been  rendered  at  Baltimore  in 
every  large  installation  obtained,  the  company  even  going 
so  far  as  to  design  and  constnict  substations  for  customers 
and  operate  them  until  the  customers  were  prepared  to  take 
over  the  installations.  Work  of  this  kind  is  done  at  actual 
cost,  including  overhead  charges,  and  enables  the  customer 
to  obtain  a  more  satisfactory  and  economical  installation 
than  he  otherwise  could.  A  frequent  means  of  obtaining 
desirable  business  is  the  ability  to  supply  electricity  during 
breakdown  of  a  private  installation.  According  to  Mr. 
Loizeaux,  several  instances  have  occurred  where  energy 
was  supplied  within  twenty-four  hours  of  such  breakdown, 
and  the  experience  with  electric  service  thus  obtained 
induced  the  making  of  contracts  with  the  electric  company 
for  permanent  service. 

Industrial  Electric  Heating 

A  superficial  examination  of  figures  on  the  relative  cost 
of  heat  as  obtained  from  various  sources  shows  that  elec- 
tricity for  this  purpose  is  hopelessly  expensive,  and  in  a 
paper  by  Mr.  T.  King,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore,  the  three  disad- 
vantages of  high  cost,  difficulty  of  obtaining  thoroughly 
reliable  heating  elements  of  long  life  and  unfamiliarity  of 
the  public  are  considered  in  connection  with  the  eight 
advantages  of  control  of  the  atmosphere  surrounding  sub- 
stance heated,  temperature  attainable,  portability,  ease  of 
thermal  insulation,  cleanliness,  adaptability  of  automatic 
control,  adaptation  to  intermittent  work,  and  reduction  of 
fire  hazard.  According  to  the  author,  there  are  hundreds 
of  industrial  processes  where  the  advantages  of  electric 
heating  outweigh  the  cost  and  where  the  processes  cannot 
attain  perfect  results  or  truest  economy  until  electric  heat- 
ing is  applied.  It  is  therefore  the  manifest  duty  of  the 
central  station  diligently  to  seek  out  processes  where  elec- 
tricity is  truly  the  best  source  of  heat  and  carefully  to 
refrain  from  any  attempts  to  apply  electricity  to  processes 
for  which  it  is  not  particularly  adapted.  It  is  also  incum- 
bent upon  the  central  station  to  encourage  the  development 
of  reliable,  efficient  devices  and  to  educate  and  enlighten 
the  public  on  their  uses.  The  author  expatiated  on  the 
advantages  of  electricity  for  heating  purposes  but  offered 
no  information  on  the  industrial  processes  in  which  electric 
heating  is  essential  to  the  process  or  to  true  economy. 

Circuit  Protection 

Mr.  Paul  M.  Lincoln,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  in  his  paper  dealt  with  the  gen- 
eral subject  of  protection  against  short-circuits,  tracing  the 
development  of  the  various  measures  that  have  been  used 
and  proposing  certain  modifications  of  existing  practices 
that   seemed   to   him   to  be   logical.     He   regarded   circuit 


protection  from  two  viewpoints,  namely,  protection  to  tht 
apparatus  and  protection  to  the  service,  the  latter  being 
regarded  by  operators  as  being  of  more  importance  than 
the  former.  He  said  that  the  conditions  which  led  to  the 
use  of  reactors  in  generator  leads  were  the  prevention  of 
damage  to  generator  windings  and  the  necessity  of  easing 
up  on  the  then  existing  types  of  circuit-breakers,  both  of 
which  conditions  led  to  a  protection  of  apparatus  rather  than 
a  protection  of  service.  Modern  improvements  both  in  the 
bracing  of  generator  windings  and  in  the  enlargement  of 
circuit-breaker  capacity  have  removed  these  limitations  so 
that  the  two  main  reasons  which  led  to  the  adoption  of 
reactors  in  generator  leads  have  disappeared.  According 
to  Mr.  Lincoln,  reactors  have  an  important  function  in  the 
protection  of  service  entirely  apart  from  the  use  to  which 
they  were  originally  put  in  the  protection  of  apparatus, 
and  to  fulfil  this  function  properly  they  should  be  used  on 
feeder  circuits  and  in  very  important  plants  to  sectionalize 
busbars  rather  than  in  the  generator  leads.  He  described 
in  detail  the  method  of  bracing  used  in  recent  6o-cycle  gen- 
erators of  approximately  20,000-kva  rating  which  enabled 
the  generator  windings  to  withstand  any  short-circuit  shock. 
A  description  was  also  given  of  a  reactor  type  of  circuit- 
breaker  whose  chief  characteristic  is  that  it  divides  the 
opposing  forces  into  two  or  more  sections  and  then  ruptures 
them  in  detail.  The  first  break  is  shunted  by  a  suitable 
reactor  which  reduces  the  current  to  such  a  point  that  the 
second  break  can  then  interrupt  the  circuit  without  difiS- 
culty.  The  two  breaks  are  carried  by  the  same  mechanism 
and  the  reactor  forms  a  part  of  the  circuit-breaker  itself. 
So  far  as  the  manufacturing  company  can  judge  at  present, 
station  ratings  will  have  to  exceed  anything  yet  proposed 
before  it  will  be  necessary  to  resort  to  more  than  two 
breaks  in  order  to  secure  successful  operation. 

Electric   Drive  in    Selected   Industries 

Mr.  R.  H.  Tillman,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore,  Md..  presented  a 
paper  dealing  with  the  engineering  features  and  manufac- 
turing processes  in  three  classes  of  business,  together  with 
operating  data  of  each  plant.  Direct-current  and  alternat- 
ing-current ice-cream  plants  were  described,  as  were  a 
glass-bottle  plant  electrically  equipped  with  special  refer- 
ence to  the  type  of  air  compressor  and  motor  drive,  and  the 
manufacture  of  acids  and  fertilizer  by  electricity.  In  gen- 
eral the  paper  showed  how  necessary  it  is  for  the  central- 
station  representatives  to  familiarize  themselves  not  only 
with  the  engineering  features  but  with  the  actual  manu- 
facturing processes  of  modern  industries  as  well. 

Apparatus  for  Catching  Cinders 

As  is  vvell  known,  when  coal  is  burned  small  particles  of 
unconsumed  carbon,  dust  and  ash  are  carried  away  from 
the  fuel  bed  and  a  portion  of  the  so-called  cinders  is  drawn 
up  the  stack  and  thrown  out  into  the  atmosphere.  This 
creates  not  a  smoke  nuisance  but  a  cinder  nuisance,  to 
correct  which  much  time  and  money  have  been  spent. 
Messrs.  C.  B.  Grady  and  E.  B.  Ricketts  described  the  latest 
apparatus  for  catching  cinders  which  is  at  present  being 
installed  in  the  stations  of  the  Nev^'  York  Edison  Company. 
A  movable  damper  located  just  beyond  the  boiler  outlet 
deflects  the  products  of  combustion  in  a  downward  direc- 
tion in  the  flue.  At  the  bottom  of  the  flue  is  a  water  tank 
in  which  is  maintained  about  1.5  ft.  of  water.  The  water 
is  constrained  to  flow  over  a  gutter  and  down  the  inside 
face  of  the  damper  into  the  tank.  About  75  gal.  of  water 
per  minute  per  boiler  is  thus  circulated,  and  about  8  ga' 
per  minute  per  boiler  is  added  to  make  up  for  evaporation, 
etc.  The  gases  leaving  the  boiler  are  deflected  downward 
by  a  baffle  plate  and  then  pass  down  through  a  wedge- 
shaped  duct,  one  side  of  which  is  formed  by  the  movable 
damper  and  the  other  side  by  one  of  the  sides  of  the  fiuf 
The  duct  is  of  unifotmly  decreasing  cross-section  and  1? 
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len  at  the  lower  end  so  that  tlie  direction  of  flow  of  the 
.ses  as  they  leave  the  duct  is  substantially  vertical.  In 
ssing  through  the  cinder  catcher  the  gases  are  fanned 
It  so  that  they  leave  the  bottom  of  the  catcher  through  a 
ng  narrow  slot.  The  water  level  at  the  bottom  of  the 
le  is  kept  constant  and  at  a  comparatively  short  distance 
oni  the  bottom  of  the  movable  damper.  The  water  flow- 
g  over  the  edge  of  the  gutter  forms  a  sheet  on  the 
mper  and  a  diminutive  waterfall  at  the  bottom.  The 
nders  are  either  caught  by  coming  in  contact  with  the 
eet  of  water  on  the  movable  damper  or  are  projected 
to  the  water  in  the  bottom  of  the  flue  by  the  compara- 
ely  high  velocity  that  they  have  attained.    This  velocity 

attained  partly  by  the  increase  in  the  velocity  of  the 
.s  current  in  which  the  cinders  are  suspended  and  partly 

gravity.  It  is  estimated  that  the  cinders  are  projected 
ward  the  surface  of  the  w^ater  with  a  velocity  of  about 

ft.  per  second.  The  movable  damper  can  be  raised  or 
ivered  from  the  boiler-room  floor  through  suitable 
:chanism,  according  to  the  load  on  the  boilers.  The 
nder  catcher  does  not  reduce  the  boiler  capacity  materi- 
Iv.  Results  of  a  number  of  tests  are  said  to  show  an 
erage  efficiency  of  95  per  cent. 

Steam   Turbines  and  Auxiliaries 

.According  to  the  committee  on  steam  turbines,  of  which 
r.  J.  P.  Sparrow,  of  the  New  York  Edison  Company, 
is  chairman,  there  has  been  no  radical  change  in  the 
sign  of  steam-turbine  units  or  auxiliaries  during  the 
ar.  The  present  trend  of  turbine  design  from  the  manu- 
cturers'  point  of  view  was  presented  in  communications 
am  the  General  Electric  Company  and  the  Westinghouse 
achine  Company  which  formed  part  of  the  report.  A 
ry  complete  description  of  the  large  horizontal  turbine 
t  purchased  abroad  by  the  Commonwealth  Edison  Com- 
ny  of  Chicago  was  also  given  as  an  appendix.    The  end 

view  of  the  Commonwealth  Edison  Company  has  been 

obtain  the  best  possible  over-all  plant  efficiency,  and 
lile  the  general  arrangement  of  boilers,  economizers, 
rbines  and  auxiliary  machinery  presents  no  radical  de- 
rture  from  accepted  practice,  it  embodies  a  complete- 
iss  of  detail  which  is  new,  at  least  in  American  practice. 
•;  to  turbine  auxiliaries,  the  committee  says  that  continued 
mand  for  more  efficient  apparatus  has  been  met  by  in- 
eased  effort  on  the  part  of  the  manufacturers.  Geared 
iparatus  is  looked  on  with  growing  favor  since  it  enables 
c  purchaser  to  secure  the  highest  efficiency  in  the  driven 
Iparatus  with  the  correct  turbine  speeds  for  minimum 
5am  consumption.  Many  practical  and  efficient  gearing 
vices  are  now  on  the  market.     The  general  opinion  seems 

be  that  the  simple  rigidly  mounted  gearing  is  fully  as 
tisfactory  for  pump  and  blower  service  as  the  more  com- 
icated  and  costly  floating  pinion  type,  the  only  advan- 
ge  of  the  latter  being  a  better  distribution  of  tooth  pres- 
res  and  possibly  less  noise.  The  development  of  con- 
:nsers  has  not  kept  pace  with  that  of  the  prime  movers, 
id  the  committee  in  its  report  gave  three  appendices  by 
eminent  manufacturers  on  this  subject.  In  addition,  the 
nimittec  itself  made  an  elaborate  investigation  of  con- 
nser  tubes  under  salt-water  conditions.  It  pointed  out 
at  local  galvanic  action  and  not  electrolytic  action  of 
ray  outside  currents  is  the  cause  of  condenser-tube  de- 
noration.  Tube  troubles  were  classified  in  three  groups — 
lit  or  cracked  tubes,  caused  by  improper  mill  treatment ; 
tted  tubes,  a  failure  common  to  coarse-grained  material, 
id  dezincification,  resulting  in  brittle  tubes.  While  it  is 
ipossible  to  draw  definite  conclusions  from  the  results  of 
e  many  experiments  and  investigations  under  way,  the 
'mmittee  states  that  it  seems  reasonable  to  conclude  that 
ers  may   protect  themselves  by   requiring  manufacturers 

furnish  (i)  mechanically  perfect  tubes  free  from  sliv- 
s  and  blisters,  (2)  tubes  of  uniform  hardness,  and  (3) 
bes  of  uniform  grain  size  in  cross-section. 


According  to  the  General  Electric  Company,  the  present 
trend  in  the  design  of  Curtis  turbines  of  10,000  kw  and 
over  is  in  the  direction  of  higher  speeds  and  a  greater 
number  of  stages.  At  present  horizontal  turbines  of  from 
20,000  kw  to  30,000  kw  are  under  construction.  Although 
it  appears  possible  to  build  machines  of  somewhat  greater 
output  along  the  lines  of  existing  designs,  any  great  in- 
crease in  size  would  necessitate  lower  speeds,  which  in 
turn  involves  difficulty  in  obtaining  suitable  material  and 
in  shipping  the  large  parts.  In  the  light  of  present  knowl- 
edge, it  appears  undesirable  to  build  turbine-driven  gen- 
erators for  pressures  higher  than  13,200  volts.  Extreme 
voltages  invariably  result  in  higher  temperatures  due  to 
thicker  insulation  and  to  the  heating  effect  of  the  static 
potential  strains. 

The  Westinghouse  Machine  Company  is  building  tur- 
bines ranging  in  maximum  continuous  rating  from  15,000 
kw  to  25,000  kw.  The  machines  are  designed  for  expand- 
ing to  high  vacuum,  the  whole  expansion  being  carried  out 
within  a  single  cylinder.  An  innovation  has  been  made 
in  the  case  of  some  important  machines  of  30,000-kw  rat- 
ing lately  contracted  for.  In  these  machines  the  expansion 
is  carried  out  in  two  separate  turbine  elements,  the  one 
being  compounded  with  the  other  and  each  driving  a  sepa- 
rate generator,  the  regulating  mechanism  controlling  the 
admission  of  steam  to  the  high-pressure  element  only. 
During  the  year  a  number  of  geared  units  have  been 
shipped,  driving  direct-current  generators.  The  most 
notable  of  these  are  the  gears  installed  at  the  Cleveland 
(Ohio)  Electric  Illuminating  Company's  plant.  The  tur- 
bines operate  at  1800  r.p.m.,  and  the  generators  which  are 
3750-kw,  275-volt  machines  operate  at  180  r.p.m.,  the  ratio 
of  the  reduction  gears  being  ten  to  one. 

Electric  Vehicles 

The  desirability  of  building  up  a  large  vehicle-charging 
load  is  generally  admitted,  but  there  is  some  difference  of 
opinion  as  to  the  means  central-station  companies  should 
adopt  in  fostering  the  business.  The  committee  on  electric 
vehicles,  of  which  Mr.  G.  H.  Jones,  of  the  Commonwealth 
Edison  Company  of  Chicago,  was  chairman,  expressed  the 
opinion  that  the  purely  technical  phases  of  the  business 
can  be  left  in  the  hands  of  the  Electric  Vehicle  Association 
of  America  and  the  American  Institute  of  Electrical  Engi- 
neers, while  central-station  companies  should  concern 
themselves  with  matters  of  general  policy  and  in  giving 
unbiased  advice  on  many  points  likely  to  arise.  Central 
stations  can  help  to  bring  about  the  general  use  of  electric 
vehicles  by  maintaining  public  garages,  by  using  electric 
trucks  themselves,  by  making  special  rates  for  energy,  by 
maintaining  experts  to  give  operating  instructions,  by  sup- 
plying forms  for  operating  records,  by  helping  to  sell 
vehicles  and  by  advertising.  One  class  of  work  seems  to 
devolve  more  particularly  on  the  central  station  and  that  is 
the  education  of  the  public  in  regard  to  the  proper  use  of 
the  vehicles.  By  this  is  meant  not  merely  boosting  and 
advertising  but  supplying  such  data  relating  to  the  actual 
performance  of  electric  vehicles  as  will  convince  the  pub- 
lic of  the  economy  of  using  them  and  such  operating  in- 
structions as  the  owner  of  the  electric  vehicle  should  have. 
Reliable  data  are  lacking,  especially  information  of  the 
energy  consumption  per  mile  or  per  ton-mile.  Such  data 
are  also  necessary  for  the  protection  of  the  central  sta- 
tion, otherwise  dissatisfaction  results.  Salesmen  are  not 
over-cautious  as  to  claims,  and  the  owner  feels  that  the 
central-station  company  is  overcharging  him  if  the  energy 
used  per  ton-mile  is  greater  than  what  he  was  led  to  ex- 
pect. The  committee  recommended  that  member  companies 
undertake  in  a  systematic  way  to  collect  data  from  a  suffi- 
cient number  of  each  type  of  electric  vehicle  for  which 
they  are  furnishing  energy  so  that  they  may  have  infor- 
mation which  will  be  representative  of  the  several  types 
of  vehicles  being  operated. 


Berlin  Meeting  uf  the  I.  E.  C. 

With  delegates  and  representatives  from  twenty-two 
countries,  the  International  Electrotcchnical  Commission 
opened  its  sessions  in  Berlin  Germany,  on  Monday,  Sept. 
1.  with  certain  committee  work  i)reliminary  to  the  plenary 
meetings  beginning  on  Wednesday.  On  Sept.  3  Colonel 
R.  K.  B.  Crompton,  the  honorary  secretary,  called  the  dele- 
gates to  order  and  announced  that,  because  of  the  illness 
of  Dr.  E.  A.  Buddc,  Dr.  E.  Warburg,  director  of  the  Reich- 
sanstalt,  had  consented  to  take  the  chair.  The  secretary 
felicitated  the  commission  on  the  work  that  had  been  ac- 
complished and  on  the  significant  fact  that  national  com- 
mittees had  been  formed  in  twenty-two  countries  with 
several  others  soon  to  come.  lie  then  introduced  Dr. 
Lewald.  representative  of  the  imperial  cabinet,  who  wel- 
comed the  conmiission  in  the  name  of  the  imperial  and 
Prussian    governments. 

Dr.  Warburg  then  took  the  chair  and  the  formal  meet- 
ing opened.  Secretary  I.e  Maistre  read  a  report  on  the 
u|>building  of  the  commission  and  the  nature  of  its  delib- 
erations and  work,  following  which  Dr.  Warburg  extended 
an  invitation  to  the  delegates  to  visit  the  Reichsanstalt,  the 
oldest  of  the  world's  national  laboratories. 

Mr.  Alexander  Siemens  then  nominated  as  president  of 
the  working  sessions  Mr.  C.  O.  Mailloux,  who  was  elected 
by  acclamation  and  accepted  in  a  graceful  speech.  Colonel 
Crompton  then  moved  to  transmit  through  Dr.  O.  F.  T. 
Lewald  a  telegram  of  congratuation  to  the  Kaiser  on  the 
occasion  of  his  jubilee  year,  and  the  proposition  was  unani- 
mously indorsed.  This  ended  the  formalities  of  the  opening 
and  the  morning  session. 

In  the  afternon  when  the  commission  got  down  to  serious 
business,  the  fir.st  matter  considered  was  the  report  on  the 
international  specification  for  copper,  based  on  the  work  of 
the  four  national  laboratories.  All  mooted  points  on  this 
subject  had  happily  been  cleared  up  in  committee  and  the 
report  was  unanimously  accepted.  It  will  be  remembered 
that  this  report  ])laces  the  resistance  of  the  meter  length 
sq.  cm  area  standanl  annealed  copper  at  1/58  ohm  at  20 
deg.  C.  The  only  point  in  the  report  which  provided  any 
discussion  of  moment  was  a  proposal  to  fi.x  a  standard 
minimum  conductivity  for  "commercial"  copper,  wliatever 
that  may  be.  .Xs  the  figure  proposed  was  too  iow  for  line 
copper  and  needlessly  high  for  commutator  and  terminal 
copper,  the  suggestion  was  <lro;)ped  out  of  sight  rather 
promptly. 

Dr.  S.  P.  Thompson  then  presented  the  report  of  the 
committee  on  nomenclature,  which  was  unanmiously  ac- 
cepted as  a  whole.  Dr.  Zoelly  brought  up  the  report  of  the 
committee  on  prime  movers,  which  in  turn  was  accepted 
unanimously.  In  these  connnittees  work  had  progressed 
very  harmoniously.  'I'he  latter  committee  had  confined  its 
attention  to  the  matters  pertaining  to  water-powers  already 
published  in  a  bulletin,  and  several  suggestions  relating  to 
steam  matters  were  passed  over  for  consideration  at  the 
next  meeting  of  the  special  committees.  Perhaps  the  most 
important  matter  brought  up  was  the  need  of  specifications 
for  safety  in  pipe  lines,  and  arrangements  were  made  for 
the  exchange  of  ideas  and  data  to  gather  material  for  con- 
sideration at  the  next  meeting. 

The  report  of  the  rating  committee,  w^hich  was  really 
due  at  this  session,  was  held  over  to  obtain  agreement  on 
disputed  points  if  possible.  .-X  rather  serious  clash  had 
come  with  respect  to  limits  of  heating,  and  in  particular 
over  the  temperature  of  the  ambient  air  to  be  taken  as 
standard.  The  maximum  temperatures  to  be  allowed  at  the 
hottest  spots  created  comparatively  little  trouble,  and  the 
allowances  below  these  for  the  measured  temperatures  were 
also  agreed  upon  after  considerable  discussion,  the  basis 
being  taken  at  a  maximum  temperature  of  100  deg.  C.  and 
a  measured  temperature  of  go  deg.  C.  for  ordinary  cotton 
or  fibrous  material   impregnated  with  insulating  material. 


At  40  deg.  for  the  ambient  air  this  means  50  deg.  rise  of 
temperature,  but  several  of  the  more  northern  nations,  in 
particul.ir  the  ( iermans  and  Scandinavians,  were  holding 
out  for  a  lower  temperature  than  40  deg.  in  the  beginning, 
a  figure  as  low  as  30  deg.  being  mentioned.  This  would 
mean  a  rise  of  60  deg.,  which  might  be  suitable  enough 
for  cold  climates.  Apparatus  thus  standardized  in  warmer 
climates  would,  unless  re-rated,  certainly  reach  a  tempera- 
ture above  the  maximum  allowed.  It  was  at  this  point 
that  there  was  a  deadlock  in  the  discussions. 

The  committee  on  symbols  had  difficulties  also.  .\s 
everybody  knows,  the  letters  commonly  used  in  different 
countries  for  the  same  things  vary,  and  there  was  mutual 
and  stubborn  opposition  to  change ;  then  too  the  proposal 
to  call  the  unit  in  the  past  known  as  mho  by  the  name  of 
"Siemens'  aroused  op|)osition,  chiefly  on  the  ground  of 
needless  change,  and  altogether  the  proceedings  were  re- 
ported as  taking  a  somew-hat  lively  turn.  A  reception  and 
supper  to  the  delegates  by  the  most  cordial  German  hosts 
softened  the  asperities  of  much  discussion  and  wound  up 
the  day's  proceedings  cheerfully. 

On  Thursday  morning,  when  the  commission  was  brought 
into  action  by  President  Mailloux,  the  first  questions  raised 
were  those  that  had  been  touched  upon  just  before  closing 
the  previous  afternoon  regarding  the  information  of  the 
special  committees  and  especially  the  representation  upon 
them  of  countries  not  included  in  the  committees  at  Turin, 
There  had  been  several  direct  requests  for  representation, 
and  while  evidently  all  countries  could  not  come  in  without 
making  unwieldly  committees,  the  justice  of  some  additions 
was  evident,  .'\n  amicable  adjustment  was  made  by  adding 
representatives  of  Russia  and  .\ustria  to  the  rating  com- 
mittee, of  Norway  and  Denmark  to  the  committee  on  sym- 
bols, and  of  Sweden,  Russia  and  Denmark  to  the  committee 
on  prime  movers, 

A  prolonged  discussion  followed  the  reading  of  the 
rating  report,  Germany  taking  the  lead  in  a  demand  for 
higher  rating  than  would  correspond  to  an  ambient  tem- 
perature of  40  deg.  The  (lerman  delegate  explained  very 
properly  that  a  small  machine,  of  say  5  kw,  rated  at  40  deg. 
could  not  well  be  changed  to  an  odd  rating  for  sale  in 
Norway  and  consequently  would  have  to  be  sold  on  a  basis 
which  would  make  it  needlessly  expensive.  As  he  did  not 
volunteer  information  as  to  what  he  would  propose  to  do 
in  selling  the  same  machine  on  German  rating  in.  for  in- 
stance, Egypt,  where  on  that  rating  it  would  go  to  extra 
high  temperature,  the  argument  seemed  inconclusive.  At 
the  beginning  o.f  the  afternoon  session  the  report  of  the 
committee  on  symbols  was  accepted  in  its  entirety.  The 
most  notable  thing  was  the  adoption  of  the  "siemens"  to 
replace  the  cast-off  mho. 

When  the  rating  question  came  up  again  the  American 
delegates,  supported  by  the  British  and  various  others, 
stood  .squarely  for  40  deg.  as  the  ambient  temperature, 
while  the  Germans,  supported  by  the  Scandinavians,  held 
just  as  determirvedly  for  35  deg.  at  most.  After  a  deadlock 
was  quite  certain  the  committee  retired  for  another  quarter 
hour  of  fruitless  discussion  and  came  back  to  report  dis- 
agreement. Then  followed  a  long  period  of  debate  and 
suggestions  of  compromise  which  got  nowhere.  Ultimately 
those  parts  of  the  report  which  did  not  deal  with  ambient 
temperature  w-ere  accepted,  and  the  bone  of  contention  wa? 
referred  back  to  the  national  committees  for  discussion  and 
report  within  a  year.  Practically  therefore  the  vital  ques- 
tion of  settling  an  international  rating  is  postponed  until 
the  meeting  two  years  hence  in  San  Francisco. 

The  plenary  meeting  took  place  on  Friday  morning,  with 
Mr.  .Alexander  Siemens  as  presiding  oflicer.  The  minutes 
of  the  presiding  meetings  were  read  and  the  reports  there 
accepted  were  duly  ratified.  A  telegram  from  the  Kaiser 
through  his  private  secretary  conveyed  his  thanks  and 
best  wishes.  Invitations  were  then  the  order  of  the  day. 
The   Spanish   delegates;  invited   the  special   committees  to 
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meet  next  in  Madrid.  The  invitation  from  the  Panama- 
Pacific  Exposition,  already  duly  acknowledged,  was  formally 
accepted  and  Mr.  Mailloux  explained  the  work  of  organi- 
zation begun  for  the  International  Electrical  Congress. 
The  Russian  delegate  e.xtended  a  cordial  invitation  to  meet 
in  St.  Petersburg  in  1917,  which  was  received  with  applause 
and  placed  in  course  for  future  action.  The  formation  of 
the  International  Commission  on  Illumination  received  due 
announcement  from  Mr.  Carter,  and  after  some  friendly 
words  from  the  delegates  from  South  America,  now  for  the 
first  time  in  conference,  the  second  plenary  session  of  the 
International  Electrotechnical  Conmiission  came  to  an  end. 
Mr.  Maurice  Le  Blanc  was  elected  president  of  the  com- 
mission for  the  ensuing  year. 

The    American    delegation    consisted    of    Messrs.    C.    O. 
Mailloux,  Louis  Bell,  H.  M.  Hobart  and  A.  E.  Kennelly. 


Mr.  Fish  on  Patents  and  Industrial  Conditions 

At  the  recent  meeting  of  the  American  Bar  Association 
held  at  Montreal,  Canada,  a  notable  paper  was  presented 
by  Mr.  F.  P.  Fish,  of  Boston,  entitled  "Letters  Patent  in 
Relation  to  Modern  Industrial  Conditions."  which  con- 
tained many  features  of  interest  to  our  readers. 

Mr.  Fish  claimed  that  the  present  period  in  the  indus- 
trial history  of  our  country  is  a  critical  one.     For  more 
than    100  years   industrial   progress   has   been   the   nation's 
aim  and   ideal,   but  now   public   sentiment,   which  once   re- 
garded business  capacity  and  foresight  as  the  most  admir- 
able of  all  qualities,  has  undergone  a  change.     The  coun- 
try's extraordinary   industrial   development   is  possibly  not 
ideal   in  character  nor   in   its  relations  to   society,  but  the 
present  state  of  opinion  has  been  due  in  some  measure  to 
criticism  which  was  lacking  in  appreciation  of  the  difficul- 
ties and  complexities  of  the  situation.     Prevailing  business 
methods  are  the  subject  of  attack,  and  numerous  features 
of    industrial    organization    which    are    most    characteristic 
of  modern   conditions  are   regarded   with   suspicion.     But 
whatever  may  be  the  views   of  those  who   are   free   from 
mental  bias  in  respect  to  the  propriety  of  a  protective  tariff, 
the  regulation  of  corporations  and  the  reform  of  business 
methods,  whatever  may  be  the  popular  feeling  as  to  the 
distribution  of  wealth  that  arises  from  our  present  social 
and   industrial    institutions,   the   questions    as   to  the   value 
and  importance  of  a  patent  system  and  the  spirit  in  which 
it  ought   to  be   organized   and   administered   should  be   re- 
j  garded  as  entirely   independent  of  all  such  considerations. 
No  one  doubts  that   industrial  prosperity  is  essential  to 
the  welfare  of  a  community,  and  if  it  is  clear  that  a  lib- 
,  eral  patent  system   is  essential  to  industrial  development, 
all  must  favor  it,  whatever  side  they  may  take  in  the  acute 
controversies  of  the  day.     No  form  of  reward  so  fits  the 
achievement,    is   so   productive   of   advantage   to   the   com- 
munity and   is.  attended   by   so    few   disadvantages   as   the 
grant  to  an  inventor  of  a  monopoly  of  his  invention   for 
I  a  limited  time.     While  many  other  forms  of  reward  have 
;  been  suggested   (such  suggestions  were  made  at  the  con- 
:  vention  which  adopted  the  national  constitution),  they  have 
nowhere  been  adopted  as  part  of  the  machinery  of  society. 
!  Everywhere  some  form  of  exclusive  control   for  a  limited 
ij  time  has  been  recognized  as  the  best  method. 
I      The  encouragement  of  patent  protection  does  not  alone 
.  stimulate  the   inventor   to   intellectual   effort :   it   excites  to 
strenuous  effort   a   long  line  of   intermediaries,   capitalists. 
t  investors,  business  administrators,  licensees  and  users  who 
;  work  with  or  under  the  patent  and  whose  co-operation  is 
vitally  necessary  that  the  invention  may  not  be  confined  to 
a  paper  description  but  may  actually   get   into  use.     The 
ultimate  consumers  get  their  advantage  from  the  invention, 
even  during  the  term  of  the  patent,  in  lowered  cost,  added 
facilities,  increased  comfort  and  greater  convenience. 
This  form  of  reward  for  invention  is  strictly  automatic 


and  comes  only  to  those  who  meet  a  public  need  and  give 
the  community  something  it  desires  and  will  use.  Prac- 
tically every  civilized  nation  in  the  world  now  has  a  pat- 
ent system,  although  Switzerland  had  none  until  1888, 
when,  finding  that  there  was  no  stimulus  to  invention  or 
industrial  progress,  the  lead  of  more  progressive  nations 
was  followed.  Holland  in  1869  abolished  her  patent  law, 
undoubtedly  in  the  hope  that  domestic  industry  would  be 
thus  stimulated,  but  found  the  rcver.'e  to  be  true  and  more 
than  a  generation  later  re-established  the  patent  system. 

Nowhere  can  it  be  worth  while  to  invent  unless  there  is 
opportunity  for  utilizing  inventions  as  made.  An  adequate 
patent  system  gives  to  the  inventor,  who  as  a  rule  never 
could  himself  do  anything  with  his  invention,  something 
that  is  tangible  and  of  value,  which  he  can  transfer,  m 
whole  or  in  part,  to  the  business  enterprises  which  alone 
can  make  the  invention  of  value  to  the  community.  In- 
ventors and  business  men  who  develop  inventions  and  in- 
troduce them  to  the  service  of  man,  to  exactly  the  same 
degree  and  for  the  same  reason,  are  stimulated  by  the 
protection  afforded  by  a  patent  to  efforts  which  they  would 
never  otherwise  make.  Each  class  would  be  helpless  with- 
out the  other.  It  is  only  when  both  are  encouraged  and 
protected,  as  they  are  by  the  grant  of  a  patent,  that  the 
progress  of  the  useful  arts  is  promoted.  Even  if  the  in- 
vention meets  a  real  demand,  there  is  frequently  the  op- 
portunity and  occasion  for  the  expenditure  of  a  vast 
amount  of  money  and  of  the  greatest  intelligence  and 
energy  on  the  part  of  those  who  are  introducing  it  into 
use  before  commercial  success  can  be  attained,  and  always 
there  is  the  chance  of  utter  failure. 

Very  few  inventions  are  the  result  of  a  happy  thought 
which  comes  without  cost  or  expense  and  is  complete  and 
perfect  at  conception.  Most  of  them  spring  first  from  a 
clear  recognition  of  the  given  problem  or  opportunity,  re- 
quiring exact  knowledge  and  trained  judgment,  and 
then  require  the  intellectual  effort  to  find  a  solution.  Next 
comes  experimentation,  attended  so  frequently  by  failure, 
and  lastly  realization  of  the  goal  after  much  patient  ex- 
penditure of  money  and  time. 

If  the  industrial  workers  of  a  nation  are  discouraged 
from  inventing,  they  are  likely  to  stagnate — they  lack  the 
training  and  the  right  habits  of  mind.  On  the  other  hand, 
when  stimulated  to  invent,  there  is  developed  also  the 
capacity  or  instinct  to  make  mechanical  improvements  not 
amounting  to  invention  but  of  great  value  in  the  arts. 
Such  improvements  are  by-products  of  the  inventive  habit. 
The  patent  .system  of  the  United  States,  which  has  ex- 
isted for  nearly  125  years,  has  in  the  past  been  the  subject 
of  attack  only  once,  in  the  late  seventies.  Congress  at  that 
time  took  no  action.  Now,  again,  it  is  the  object  of  attack, 
in  connection  with  the  so-called  Oldfield  bill,  although  the 
attack  is  not  supported  by  any  public  demand  for  a  change 
in  the  fundamental  law.  There  is,  however,  a  widespread 
conviction  that  reforms  are  needed  in  the  procedure  of 
both  the  Patent  Office  and  the  courts. 

The  American  patent  system  differs  from  the  English 
system,  which  alone  preceded  it,  and  from  most  others  in 
two  important  respects:  First,  a  patent  here  is  granted 
onlv  to  the  first  inventor  himself,  whereas  in  England  the 
reward  goes  to  him  who  first  introduces  the  invention  into 
the  realm,  whether  he  originated  it  himself  or  found  it  in 
some  other  country:  second,  the  patentee  and  those  with 
whom  he  elects  to  share  his  right  in  working  his  patent 
have  absolute  and  exclusive  control  of  the  invention  for 
the  statutory  period.  The  patentee  may  attach  to  a  license 
any  conditions,  as  laid  down  in  the  National  Harrow  case,* 
"not  definitely  illegal,"  except  so  far  as  the  Sanatogen 
caset  denies  him  the  right  to  attach  a  condition  to  an 
article  which  has  been  sold  for  the  full  consideration  which 
the  [latentee  expects  to  receive. 

•  Ernient  vcrfus  \ationa1  Harrow  Comnany,  186  U.  S..  70. 
t  Bauer  versus  O'Donnell.  229  U.  S..   1. 
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It  seems  obvious  that  the  standards  and  rules  imposed  by 
foreign  patent  laws  as  to  working  inventions  and  as  to 
the  grant  of  compulsory  licenses  are  and  must  be  purely 
arbitrary.  No  man  who  is  inclined  to  invent  or  to  pro- 
mote invention  can  be  sure  that  any  particular  invention 
will  not  be  one  of  a  class  that  is  necessarily  rendered  un- 
profitable because  the  law  fails  to  give  him  a  free  field  for 
effort  during  the  term  of  the  patent. 

The  simple  provision  of  the  United  States  patent  law 
that  after  the  grant  of  his  patent  the  patent  owner  shall 
control  the  invention  absolutely  for  a  short  but  definite 
term,  having  no  more  payments  to  make  and  no  fear  of 
interference  from  competitors  during  the  term,  gives  to 
our  people  a  far  greater  stimulus  to  invention  than  docs 
the  law  of  any  other  country. 

To-day  there  are  not  only  a  very  large  number  of  men 
struggling  with  inventive  problems  or  who  are  on  the  look- 
out for  the  opportunity  to  invent,  but  the  effort  has  been 
systematized  to  a  large  extent  in  accordance  with  the 
scientific  principles  upon  which  modern  business  is  car- 
ried on.  With  the  large  enterprises  of  the  country,  inven- 
tion is  as  much  a  part  of  the  systematic  organization  of 
the  business  as  manufacturing  or  selling.  Highly  trained 
engineers  and  inventors  attack  industrial  problems  as  they 
are  presented  and  work  them  out  in  well-equipped  labora- 
tories, where  not  only  technical  skill  but  thorough  scien- 
tific investigation,  carried  on  almost  regardless  of  expense, 
is  applied  to  their  solution.  Meantime,  individuals  are 
inventing  or  hoping  to  invent.  They  know  that  nothing  is 
more  likely  to  advance  them  in  wealth  and  comfort  than 
an  invention,  the  opportunity  for  which  is  wide  open  be- 
fore them,  reward  in  proportion  to  the  merit  of  what  they 
may  accomplish  being  almost  more  certain  than  in  any 
other  field  of  human  endeavor. 

The  growth  and  importance  of  our  patent  system  is  in- 
dicated by  the  following  statistics.  There  were  filed  in 
the  Patent  Office  41,980  applications  in  1900,  54,971  in 
1905,  64,629  in  1910,  and  70,976  in  1912.  The  number  of 
patents  issued  was  993  in  1850,  4778  in  i860,  13,947  in 
1880,  26,499  in  1900,  and  35,930  in  1910.  The  number  of 
patents  issued  in  the  principal  countries  of  the  world  is 
given  in  the  accompanying  table. 

P.\TENTS    ISSUED    IN    LEADING   COUNTRIES   OF    THE    WORLD 


United  States 


Belgium 

Canada 

Italy  and  Sardinia. 
Austria 


Switzerland . 

Spain 

Sweden 

Russia 


120.573 

103.934 

53,408 

9,996 

35,044 
4.081 
4,723 

None 

None 
None 
1,629 
1,464 


,002,478  1,123,051 

336,964  440,898 

371,966  j         425,374 

238,110  248,106 


202,456 
129,609 
94,175 
64 ,  793 

50.197 
44,9S7 
31,734 
23,528 


237.500 
133.690 
98,898 
64 ,  793 

50,197 
44,987 
33.363 
24,992 


It  is  clearly  far  more  than  a  coincidence  that  the  num- 
ber of  patents  issued  has  so  largely  increased  simultane- 
ously with  the  most  extraordinary  development  in  manu- 
factures the  world  has  ever  seen. 

In  1850  the  manufactures  of  every  kind  in  the  United 
States  amounted  to  $1,019,106,616.  In  1880  they  had  in- 
creased only  to  $5,369,579,191.  In  1910  they  had  attained 
the  enormous  total  of  $20,672,051,870,  an  amount  equal  to 
one-fifth  of  all  the  wealth  of  the  United  States,  six  times 
the  total  money  in  circulation,  nine  times  the  total  gold 
and  silver  in  circulation,  twelve  times  the  total  domestic 
exports,  thirteen  times  the  total  imports,  twenty  times  as 
much  as  what  would  be  required  to  pay  the  national  debt, 
and  216  times  the  value  of  all  the  gold  produced  in  the 
United  States. 


Between  1905  and  1910  the  number  of  establishments 
engaged  in  manufacture  increased  nearly  25  per  cent,  from 
216,180  to  268,491.  The  number  of  employees  increased 
nearly  24  per  cent,  from  5,981,939  to  7,405,313,  and  the 
wages  of  employees  increased  nearly  38  per  cent.  The 
amount  of  wages  paid  in  manufacturing  industries  in  the 
United  States  in  1910  amounted  to  nearly  two-thirds  of  the 
total  wealth  of  the  United  States  in  1850,  nearly  one  and 
a  half  times  the  total  money  in  circulation  in  1910.  and 
nearly  twice  the  amount  of  wages  paid  out  in  1900. 

Up  to  a  recent  time  an  enormous  amount  of  free  land 
was  open  to  cultivation.  This  has  now  been  practically 
exhausted,  and  that  fact  adversely  affects  our  industrial 
situation.  The  prevailing  popular  sentiment  of  to-day  and 
the  new  laws  and  new  interpretations  of  old  laws  based 
upon  that  sentiment  require  a  definite  readjustment  of 
business  and  of  business  methods  in  all  their  relations. 
The  process  of  readjustment  w-ill  surely  be  one  of  shock 
to  our  industries. 

For'eign  competition  is  sure  to  become  more  serious 
every  year.  In  our  competition  with  foreigners  we  are 
hampered  in  many  ways.  In  our  cost  of  production  we 
are  embarras,sed  by  the  high  cost  of  our  labor  as  compared 
with  other  countries.  We  have  in  the  past  more  than  held 
our  own  in  international  competition,  chiefly  because  of 
our  superiority  as  inventors  and  in  the  quick  and  compre- 
hensive adoption  of  inventions.  If  the  process  of  con- 
tinuous improvement  is  checked,  we  shall  lose  this  advan- 
tage and  there  will  be  no  alternative  except  the  destruction 
of  some  or  many  of  our  most  important  industries  or  a 
reduction  in  the  wages  and  standard  of  living  of  our 
workmen. 

There  is  no  longer  room  for  the  striking  advances  in 
agricultural  machinery,  machinery  for  making  fabrics  and 
shoes,  electrical  and  other  power  apparatus,  machinery 
employed  in  the  production  and  working  of  w'ood  and 
metals  and  in  other  great  departments  of  industry  that 
there  was  a  few  years  ago.  Many  of  the  arts  are  already 
developed  almost  to  the  point  of  saturation.  It  is  not  so 
easy  as  it  was  to  find  out  how  they  can  be  improved  and 
to  improve  them.  There  should  be  every  possible  incentive 
to  seek  out  and  to  develop  an  incessant  series  of  minor 
improvements  which  may  in  the  aggregate  afford  great 
possibilities  of  advancement.  The  latter  are  of  a  kind  that 
especially  require  encouragement,  for  they  do  not  greatly 
appeal  to  the  imagination  and  the  direct  returns  from  any 
one  of  them  are  not  likely  to  be  large.  But  agriculture 
and  the  production  of  food  products  may  be  revolutionized 
during  the  coming  century  by  chemical  inventions,  and 
in  other  fields  there  is  room  for  many  great  and  important 
improvements,  which  cannot  be  realized  unless  our  patent 
system  affords  the  requisite  encouragement. 

The  Oldfield  bill,  which  has  been  reported  by  the  com- 
mittee on  patents  to  the  House  of  Representatives  at 
Washington,  is  a  most  serious  attack  upon  our  patent  sys- 
tem. It  restricts  the  patent  owner  in  the  manufacture, 
use,  sale  and  license  of  patented  articles  and  under  cer- 
tain circumstances  compels  him  to  license  the  invention  to 
any  person  or  corporation  that  requests  it.  Such  a  require- 
ment would  check  invention  and  the  development  of  in- 
ventions, invade  the  established  law  of  the  land  and  be  a 
national  misfortune. 

There  is  little  occasion  for  the  revision  of  our  patent 
law  so  far  as  its  fundamentals  are  concerned,  but  it  is  far 
otherwise  with  respect  to  procedure  in  the  Patent  Office 
and  the  courts.  It  is  even  doubtful  whether  the  new  rules 
of  practice  formulated  by  the  Supreme  Court  will  be  satis- 
factory. There  is  also  need  for  a  single  court  of  patent 
appeals,  instead  of  the  nine  circuit  courts  of  appeal  now 
existent. 

In  closing,  Mr.  Fish  stated  that  he  had  passed  by  many 
phases  of  the  subject,  such  as  the  arguments  against  com- 
pulsory license,  the  charge  that  patents  promote  monopoly 
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an  offensive  degree,  and  the  proposition  that  patents 
:  pigeonholed  or  suppressed.  The  sole  purpose  of  the 
per  was  to  emphasize  the  controUing  importance  of  a 
eral  patent  system  and  express  belief  that  our  present 
V  requires  no  fundamental  changes. 


Colorado  Convention  of  the  A.  E.  S. 

The  twenty-fourth  general  meeting  of  the  American 
petrochemical  Society,  at  Denver,  Col,  Sept.  9-1 1,  1913, 
,s  probably  the  most  spirited  and  enjoyable  gathering 
IT  held  by  this  society.  Although  the  attendance  from 
;  Eastern  States  was  somewhat  small,  the  total  number 

delegates  registered  was  109,  of  whom  52  were  from 
.tes  outside  of  Colorado.  The  Eastern  delegation  ar- 
ed  in  Denver  on  two  special  cars,  Monday,  Sept.  8,  and 
re  received  by  a  committee  of  representative  Denver 
gineers  and  business  men.  A  trip  by  automobile  through 
;  parks,  over  the  extensive  new  boulevards  and  to  Inspi- 
:ion  Point  ended  at  the  convention  headquarters.  Hotel 
irley. 

Tuesday  Morning  Session 
In  the  opening  paper  of  the  Tuesday  morning  session, 
titled  "Some  Aspects  of  Heat  Flow,"  Dr.  E.  F.  Northrup 
Dposed  that  thermal-resistance  values  be  stated  numer- 
illy  in  their  ratio  to  the  thermal  resistance  of  a  selected 
indard.  He  suggested  the  adoption  of  two  such  stand- 
;ls,  one  for  low-conductivity  materials  and  the  other  for 
jh-conductivity  materials.  Alundum  cement,  packed  and 
ked  under  given  conditions,  was  suggested  as  the  first 
.ndard,  and  copper  of  100  per  cent  electrical  conductivity 
the  second  standard.  The  author  also  described  a  num- 
r  of  methods  for  measuring  thermal  resistance  suggested 

electrical  analogies. 
|[n  the  absence  of  Prof.  E.  F.  Northrup,  this  paper  was 
■id  by  Mr.  C.  A.  Hansen.     It  was  discussed  by  Messrs. 
'W.  Richards  and  C.  W.  Comstock. 

k'n  their  paper,  "The  Flow  of  Heat  Through  Furnace 
^lls,"  Messrs.  Irving  Langmuir,  E.  Q.  Adams  and  G.  S. 
■tikle  described  mathematical  methods  of  calculating  heat 
tw  through  insulation  of  various  forms  and  shapes,  pre- 
iting  both  experimental  and  theoretical  shape  factors  for 
j-ious  elementary  surfaces,  corners,  edges,  rods,  etc.  Ex- 
ijples  of  practical  calculations  were  appended,  giving  re- 
irts  agreeing  closely  with  experimental  values. 
fhis  paper  was  also  read  by  Mr.  C.  A.  Hansen.  The 
iicussion  which  followed  was  enlivened  by  a  communi- 
ricd  discussion  from  Prof.  E.  F.  Northrup  and  remarks 
>  Messrs.  C.  A.  Hansen,  J.  W.  Richards.  F.  A.  Lidbury 
wi  C.  W.  Comstock. 

n    his    paper,  "The    Heat    Resistivity    of    Carbon    and 

inphite,"  Dr.  J.  W.  Richards  reported  work  done  by 
V  ssrs.  J.  P.  Stokes  and  A.  D.  Jamieson  in  the  Lehigh 
diversity  laboratory.  These  investigations  give  the  heat 
r;istivity  in  thermal  ohms  or  degrees  per  watt,  for  Na- 
I'lal  Carbon  Company  carbon  (202  deg.  to  853  deg.  C.) 
;i|being  36.8  thermal  ohms  for  a  cm  cube,  and  for  Acheson 
Kiphite  (240  deg.  to  420  deg.)  as  3.69  thermal  ohms  for  a 
";  cube.  Practically  the  same  relative  values  were  ob- 
t';ied  at  other  temperatures,  showing  the  heat  resistivity 
rio  between  carbon  and  graphite  below  1000  deg.  C.  to 
hat  least  10:1. 

\JiT.  Richards'  paper  was  discussed  by  Messrs.  Car!  Her- 
i'  (communicated),  F.  A.  Lidbury,  C.  A.  Hansen,  C.  G. 
I^'ik  and  J.  W.  Richards. 

•rom  an  elaborate  study  of  the  electrolysis  of  cyanide 
sutions  Mr.  E.  F.  Kern  concluded  that  the  progressive 
c»  sumption  of  cyanide  noted  is  the  result  of  oxidation 
tfoxy-cyanide  compounds.  Peroxidized  lead  and  passive 
ui  anodes  were  found  to  be  more  permanent  than  metallic 
^  ides  of  either  iron,  nickel  or  lead,  all  of  which  pass  into 
S'jjtion.     Low-current   dcnsitv   at  both   electrodes   reduces 


the  cyanide  consumption,  as  does  also  increasing  the  alka- 
linity of  the  solution,  the  latter  on  account  of  decreasing 
the  resistivity. 

The  paper  prepared  by  Dr.  E.  F.  Kern  was  read  by  Dr. 
E.  P.  Schoch.  In  the  discussion  which  ensued  the  follow- 
ing men  participated:  Messrs.  E.  P.  Schoch,  G.  H.  Clev- 
enger,  J.  W.  Richards,  F.  A.  Lidbury  and  F.  C.  Frary. 

Wednesday  Morning   Session 

As  has  been  arranged,  the  Wednesday  morning  session 
was  held  at  the  University  of  Colorado  in  Boulder.  Dur- 
ing a  visit  to  the  laboratories  of  the  school  the  "Elderkin 
rectifier,"  essentially  a  commutator  driven  by  a  synchro- 
nous motor,  was  shown  in  Evans'  electrical  laboratory. 
Owing  to  the  large  amount  of  time  consumed  in  visiting 
places  of  interest  only  two  papers  were  read  at  this  ses- 
sion.   They  follow  in  abstract. 

From  a  series  of  experiments  in  the  electrolysis  of 
aqueous  solutions  of  the  simple  alkaline  cyanides,  Messrs. 
G.  H.  Clevenger  and  M.  L.  Hall  concluded  that  the  bulk 
of  the  decomposition  of  cyanide  is  due  to  the  oxygen  lib- 
erated at  the  anode.  Formation  of  calcium  carbonate  dur- 
ing electrolytic  precipitation  of  gold  and  silver  was  ex- 
plained by  the  production  of  alkali  carbonate  correspond- 
ing to  the  protective  alkalinity  employed.  Investigators 
were  warned  against  the  use  of  electrolysis  with  an  ore 
pulp,  as  this  may  result  in  the  loss  of  a  large  amount  of 
cyanide  deposits,  besides  interfering  with  extraction  by 
the  formation  of  coatings  of  calcium  carbonate  on  the 
ore  particles. 

A  spirited  discussion  of  this  paper  was  indulged  in  by 
Messrs.  F.  A.  Lidbury,  G.  H.  Clevenger,  F.  C.  Frary,  J. 
W.  Richards,  E.  P.  Schoch  and  F.  W  Skirrow. 

In  a  paper  entitled  "Possible  Applications  of  Electric 
Furnaces  to  Western  Metallurgy,"  Messrs.  Dorsey  A.  Lyon 
and  Robert  M.  Keeney  declared  that  aside  from  the  smelt- 
ing of  iron  ores  and  the  manufacture  of  aluminum  and 
ferro-alloys,  electric  smelting  is  still  in  the  experimental 
stage  and  will  probably  never  replace  existing  processes 
where  local  conditions  are  favorable  to  the  latter.  In  zinc 
smelting  temperatures  of  1500  deg.  C.  are  required,  so  that 
the  electric  furnace  offers  the  advantage  of  giving  full 
temperatures  just  where  needed.  Under  such  conditions, 
therefore,  electric  furnaces  may  enable  metallurgists  to 
work  out  processes  of  greater  efficiency  more  advantage- 
ously than  is  otherwise  possible.  The  paper  included  de- 
tailed manufacturing  data  and  tables  of  the  cost  of  elec- 
trical energv  from  various  sources  and  at  the  principal 
electrochemical  manufacturing  centers. 

The  paper  elicited  a  lively  discussion.  Among  those 
taking  part  were  Messrs.  F.  A.  J.  Fitzgerald  (communi- 
cated), D.  A.  Lyon,  J.  W.  Richards,  F.  A.  Lidbury,  C.  A. 
Hansen,  G.  H.  Clevenger,  J.  A.  Mathews,  E.  L.  Crosby 
and  L.  B.  Skinner. 

Thursday's   Sessions 

"Progress  in  Electrostatic  Ore  Dressing"  was  the  title 
of  a  paper  by  Mr.  Frank  S.  Macgregor,  who  discussed  the 
recent  advances  made  by  this  method  following  the  con- 
struction of  the  initial  plant  at  Platteville.  Wis.  The 
energy  required  is  small,  a  3-hp  plant  being  sufficient  to 
operate  from  one  to  fifty  separators.  One  attendant  will 
care  for  a  shift  exclusive  of  handling  ore.  The  electro- 
static process  has  already  been  applied  to  separating  zinc 
ores,  silver,  graphite,  coal,  etc.  The  paper  was  discussed 
briefly  by  Mr.  G.  E.  Collins. 

Mr.  S.  C.  Lind  in  his  paper,  "The  Transformation  of 
Radiant  into  Chemical  Energy,"  pointed  out  that  much 
experimental  evidence  is  now  at  hand  showing  electro- 
chemical equivalence  in  gas  reactions  occurring  under  ex- 
ternal ionizing  agencies.  The  author  suggested  the  use  of 
the  term  "ionic-chemical  equivalence"  in  discussing  gas 
reactions  and  placed  at  0.72  gram  the  theoretical  maximum 
quantity  of  ozone  produceable  per  hour  by  one  gram  of 
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radium.  In  the  ensuing  discussion  the  following  were 
heard:     Messrs.  F.  C.  I'"rary,  L.  C.  Lind  and  E.  P.  Schoch. 

In  his  paper,  "The  Art  of  I-^lectric  Zinc  Smelting,"  Mr. 
W.  M.  Johnson  described  early  experiences  with  electro- 
metallurgical  processes.  Tables  of  data  on  recent  electric 
furnace  runs  were  also  appcn<led.  From  the  progress  at 
ihe  Hartford  (Conn.)  plant  during  the  past  three  years 
Mr.  Joiinson  predicted  that  electric  zinc-lead  smelting  will 
ultimately  afford  treatment  costs  as  low  as  $6  per  ton  of 
ore.  and  that  the  losses,  excluding  roasting,  will  be  reduced 
to:  Zinc,  40  lb.;  lead,  i  lb.;  copper,  2  lb.;  silver,  0.30  oz., 
and  gold,  o.oi  oz.  per  ton  of  ore.  For  the  immediate  future, 
however,  he  suggested  multiplying  this  estimate  by  two. 

Mr.  Johnson's  paper,  which  was  read  by  Prof.  J.  W. 
Richards,  elicited  a  long  and  animated  discussion  in  which 
Messrs.  J.  \V.  Richards,  Ericson,  C.  A.  Hansen,  F.  S.  Mc- 
Gregor, L.  B.  Skinner,  G.  H.  Clevenger  and  J.  L.  Malm 
took  part. 

In  his  paper,  "The  Electric  Zinc  Furnace."  Mr.  Peter 
E.  Peterson  described  the  series  of  experimental  furnaces 
built  by  him,  recounting  the  difficulties  overcome  and  the 
results  obtained.  He  estimated  that  a  ton  of  pay  charge 
can  be  worked  at  a  total  cost  of  $12.67 — of  which  $4.65  is 
chargeable  to  electrical  energy  (1401  kw-hr.  at  0.332  cent 
per  kw-hr.)  and  $1.33  for  9.5  lb.  of  electrodes  at  14  cents 
per  lb.  The  Rocky  Mountain  States,  he  declared,  now 
present  great  opportunities  for  the  electric-furnace  treat- 
ment of  complex  zinc  ores.  Under  its  present  condition  the 
electric  furnace  should  be  a  thorough  success.  With  fu- 
ture experience  costs  will  be  greatly  reduced. 

In  the  short  discussion  following  the  presentation  of  Mr. 
Peterson's  paper  Messrs.  G.  H.  Clevenger,  L.  B.  Skinner, 
Ericson  and  Snow  told  of  their  experiences  with  the  zinc 
furnace. 

As  the  reading  and  discussion  of  these  four  interesting 
papers  had  occupied  the  greater  part  of  the  afternoon  the 
papers  which  had  not  previously  been  read  were  presented 
by  title  and  their  joint  discussion  made  as  short  as  pos- 
sible. A  brief  characterization  of  each  of  these  papers  is 
given  below-. 

Mr.  Arthur  J.  White's  paper  on  "Simultaneous  Deter- 
mination of  Copper  and  Lead,  with  the  Rotating  Anode" 
contained  descriptions  of  methods  of  analysis  of  pure  lead 
and  copper,  brass,  foundry  brass,  zinc  and  cadmium,  and 
bismuth  and  arsenic.  The  rotating-anode  method  was 
found  also  applicable  to  other  alloys  if  containing  less  than 
2  per  cent  of  arsenic  or  bismuth,  since  the  latter  act  as 
reducing  agents. 

In  their  paper,  "Rapid  Refining  of  Copper  with  a  Rotat- 
ing Cathode,"  Messrs.  C.  W.  Bennett  and  C.  O.  Brown 
pointed  out  how  current  densities  of  425  amp  per  square 
decimeter  may  be  used  in  electrolytic  deposition  provided 
the  cathode  be  rotated  rapidly.  Details  of  mechanical  con- 
struction of  a  rotating-cathode  cell  were  given  and  experi- 
ments were  reported  in  which  various  copper  solutions 
were  used.  Qualitative  tests  showed  that  only  very  accu- 
rate analyses  of  these  deposits  would  show  variation  from 
100  per  cent  copper. 

"Effect  of  Light  on  Decomposition  Voltage"  was  the 
subject  of  experiments  reported  by  Mr.  Alan  Leighton  in 
which  he  exposed  one  or  both  of  the  platinum  electrodes 
of  an  electrolytic  cell  to  the  light  from  a  mercury-vapor 
lamp.  Illumination  of  the  anode  produced  no  appreciable 
effect,  but  illumination  of  the  cathode  increased  the  decom- 
position voltage.  The  light  also  tended  to  make  both  the 
solution  and  the  deposited  copper  less  stable,  renderin'^  it 
even  possible  to  precipitate  copper  on  shaded  portions  of 
the  cathode  but  not  on  the  illuminated  portion. 

Methods  of  obtaining  "solid,  thick  deposits  of  lead  froni 
lead-acetate  solutions"  were  discussed  in  detail  by  Mr. 
Frank  C.  Mathers,  who  insisted  that  any  soluble  lead  salt 
will  give  a  dense,  coherent  electrolvtic  deposit  if  the  proper 
additional    agents    be    used.      .\    large    number    of    varied 


agents  were  employed  in  the  experiments,  ranging  lluuuj; 
ammonium  perchlorate  and  glue,  acetic  acid,  ])eptone,  ex 
tracts  from  feathers,  casein,  meat  and  vegetable  extracts 
tannin,  fatty  oils  and  gums.  For  electrolytes  variou 
strengths  of  lead  nitrate,  lead  acetate,  lead  chloride  am 
lead  sulphate  were  employed. 

Mr.  R.  .M.  Kenney  presented  a  paper  on  electric  smelt 
ing  of  chromium,  tungsten,  molybdenum  and  vanadiur 
ores,  in  which  were  described  practical  methods  of  handlini 
and  preparing  ferro-chrome,  ferro-tungsten,  ferro-ni-lyb 
denum  and  ferro-vanadium.  Theoretical  consider 
and  chemical  equations  for  the  transformations  wen 
together  with  practical  data  of  the  commercial  metiioi  1; 
use,  sources  of  ore,  etc. 

"The  Carnotite  Industry"  was  described  by  Mr.  Siei.'friec 
Fisher.     Carnotite  is  a  source  of  uranium  and  other 
active  elements.     While  the  process  of  treatment  is 
tially  chemical,  electrolytic  refining  can  be  advantage' mil' 
employed  in  reducing  the  carnotite. 

Mr.  O.  L.  Kowalke  reported  observations  on  base-meta 
thermocouples  in  a  paper  in  which  he  compared  the  nickel 
chromium,     nickel-iron,     nickel-aluminum     and     iron-man 
ganese   couples    now    marketed   by   several   manufacturer 
with  standard  platinum  couples,  over  ranges  of  temperatun 
between  300  deg.  and  1 100  deg.  C.    The  author  con  ' 
that   such  base-metal   couples  give   results   well   will 
required  accuracy  of  industrial  high-temperature  uk — : 
ments.      He    recommended,    however,    that    manufacturer 
exert  more  care  in  adopting  thermocouples  for  customers 
particular   uses   and   that   all   such   couples  be   thoroughl; 
annealed  before  shipment. 

"Osmium-Platinum — A  Xew  Alloy"  was  described  in  : 
preliminary'  paper  by  Mr.  I'.  Zimmermann.  These  alloys 
in  various  proportions,  are  intended  to  take  the  place  0 
iridium-platinum,  owing  to  the  growing  scarcity  0 
iridium.  Osmium-platinum  is  highly  acid-resisting,  a» 
its  electrical  resistance  is  higher  than  that  of  an  equivaler 
iridium-platinum  alloy.  It  has  great  hardness  and  tensil 
strength  and  may  be  drawn  into  wires  of  the  fine"  =■' 


Eastern  New  York  Section,  N.  E.  L.  A. 

The  Eastern  Xew  York  Section  of  the  National  Electr 
Light  Association  held  its  annual  meeting  at  The  Sag 
more.  Lake  George,  N.  Y.,  Sept.  15.  The  attractive  .Adiro 
dack  region  was  sccnically  at  its  best  for  the  conventic 
and  when  not  engaged  in  the  sessions  the  thirty  delegat 
and  guests  found  time  to  enjoy  motor-boat  trips,  fishit 
automobile  rides,  tennis,  putting  matches,  hydro-aeropla 
flights,  speed-boat  contests  and  the  other  divi: 
afforded. 

Mr.  Elmer  J.  West,  vice-president  of  the  Adir^ 
Electrical  Power  Company,  Glens  Falls,  welcomed  the  c 
vention  to  the  lake  region,  recounting  in  a  happy  vcir 
history  of  the  vicinity  and  comparing  the  work  of  tb' 
pioneers  with  the  industrial  achievements  of  the  en 
industry.  .After  a  brief  response  by  Mr.  A.  T.  ii 
Utica,  N.  Y.,  president  of  the  association,  the  sec- 
Mr.  R.  E.  Russell,  Schenectady,  read  his  report  aiv 
that  of  the  treasurer,  Mr.  F.  W.  McRea.  of  Glens  Faiir 

Electric   Vehicles  in    Central-St.\tio.\    Service 

Interesting  figures  of  the  estimated  savings  effected  f 
substituting  electric  vehicles  for  horse-drawn  and  gaso « 
wagons  and  trucks  were  next  presented  by  Mr.  C.  '• 
\'an  Dyck,  superintendent  of  the  Schenectady  Illumina  ? 
Company.  In  addition  to  its  six  or  eight  double  and  sin  '■ 
horse  wagons,  the  Schenectady  company  formerly  oper  o 
several  gasoline  trucks  and  motor-tricycles,  using  the  * 
mentioned  for  setting  meters.  Without  drivers,  the  c  '1 
co.st  of  operating  .these  vehicles  was:  Two-ton  t' <• 
$5.44:   looo-Ib.  truck.  $3.71;  one-horse  wagon.  $1.26: 
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se  line  wagon,  $2.71  ;  three-wheeled  motorcycle,  $2.21. 
•"our  electric  trucks  now  largely  replace  this  equipment 
1  result  in  yearly  savings  ranging  from  25  to  35  per 
t  of  the  investment  in  the  electric  machines.  The  new 
tery-driven  vehicles  have .  been  in  service  since  March 
1  have  given  splendid  satisfaction,  declared  Mr.  Van 
ck. 

Public    Confidence    in    Utilities 

Public  Service  and  Public  Opinion"  was  the  subject  of 
address  by  Mr.  William  McClellan,  Xew  York  City, 
merly  engineer  for  the  Public  Service  Commission  of 
Second  District.  Every  business,  declared  the  speaker, 
ids  public  support  and  the  support  of  public  opinion, 
en  monopolies  experience  a  form  of  competition — the 
impetition  of  disuse" — owing  to  the  fact  that  the  pub- 
can  "get  along"  without  their  services.  In  this  sense, 
rates  are  competitive  since  they  must  be  low  enough  to 
ract  business.     Public  confidence  is  a  valuable  asset,  and 

•  which,  built  up  at  great  e.xpense  and  effort,  may  be 
troyed  by  a  single  untoward  incident.  Honest,  straight- 
ward  business  methods  must  invariably  be  employed  by 
ity  corporations,  despite  the  difficulties  manufactured 
those  who  have  personal  ends  to  serve. 

klany  companies  have  been  so  earnestly  engaged  in  the 
jggle  of  earning  a  bare  existence  that  their  manage- 
nts  are  too  preoccupied  to  be  informed  on  the  details 
operation,  rate-making,  etc.,  and  while  this  principle  of 
jediency  has  been  justified  in  the  past,  a  different  policy 
necessitated  by  the  future,  said  the  speaker.  The  wide- 
ead  introduction  of  commissions  has  changed  the  view- 
nt  of  utility  operation,  revealing  to  corporations  how  it 
to  their  own  interests  to  know  the  value  of  the  proper- 
5  they  operate,  their  running  expenses,  the  provision  of 
)per  maintenance  for  best  efficiency,  and  the  accumula- 
n  of  funds  if  possible. 

\lthough  commissions  sometimes  enter  local  situations 
:h  limited  information  of  detailed  conditions,  they 
ener  find,  declared  Mr.  McClellan,  discouraging  "messes 
ignorance"  on  the  part  of  the  company  officers  concern- 
f  their  own  properties.  Such  managers  are,  of  course, 
5y  and  struggling  to  pay  expenses,  and  have  no  time  for 

•  fine  points,  but  even  in  such  cases  Mr.  McClellan 
:ommended  "house-cleanings"  of  all  doubtful  policies  and 
iditions.  After  a  commission  has  completed  such  a 
use-cleaning  the  company  investigated  is  sometimes  ap- 
lled  at  the  conditions  discovered  and  sometimes  dis- 
uraged,  but.  added  the  speaker,  it  is  always  interested. 
id   in   few  cases  has  commission   regulation  done  injury 

the  corporation  involved.  When  complaints  were  re- 
ived at  .Mbany,  Mr.  McClellan  said  he  found  a  mutually 
tisfactory  step  toward  adjustment  to  be  that  of  first 
ferring  the  complainants  directly  to  some  individual  of- 
er  in  the  conipanv  concerned.  In  ninety-nine  out  of  one 
ndrcd  cases  explanation  was  made  and  adjustment 
ected  without  commission   intervention. 

The  Manager  and  the  Public 
Utility  officials  should  be  accessible  to  the  public,  urged 
e  speaker.  With  a  cleaned  house  and  nothing  to  hide, 
e  manager  should  be  able  to  explain  his  rate  schedules 
id  to  answer  satisfactorily  the  customer's  questions. 
road  principles  of  policy  should  be  fixed,  and  then  the 
idest  possible  latitude  should  be  given  to  employees  to 
terpret  these  policies,  without  referring  unimportant  mat- 
rs  to  headquarters.  Proper  use  of  the  employee  as  a 
inipany  outpost  in  the  community  is  another  principle 
tie  understood,  declared  Mr.  McClellan.  Scattered  as 
ey  are  throughout  the  population,  such  employees  can 
'.  encouraged  to  answer  questions  honestly  and  frankly 
id  to  create  for  the  company  public  opinion  worth  many 
illars. 

( onstructive  policies  are  needed,  concluded  the  speaker, 
ith  in  the  administration  of  individual  companies  and  in 


the  conduct  of  associations  of  utility  interests.  Many  suc- 
cessful companies,  for  example,  have  representatives  attend 
all  meetings  of  movements  for  the  public  welfare.  Con- 
structive suggestion  in  advance  will  often  avoid  embarrass- 
ing and  destructive  legislation. 

A  new  alignment  and  rearrangement  is  now  apparent  in 
the  relations  of  capital,  public  and  operating  man,  said  Mr. 
McClellan  in  closing.  Heretofore  capital  has  been  the 
dominant  factor,  and  to  it  the  old-fashioned  manager  looked 
for  orders.  The  new  type  of  operator  has  the  courage  to 
face  his  directors  and  demand  adequate  service  for  the 
public.  And  only  in  such  a  three-stranded  partnership, 
with  the  operating  man  representing  the  interests  of  both 
capital  and  public  and  seeing  that  each  gets  its  rightful 
share,  will  all  three  parties  receive  their  just  deserts. 

Losses  Due  to  Voltage  Drop  in   Wiring 

Continuing  the  subject  of  co-operation  with  the  cus- 
tomer. Mr.  J.  G.  Henninger,  Cleveland,  Ohio,  told  of  the 
work  done  by  the  National  Quality  Division  staff  in  inves- 
tigating conditions  of  customers'  lamp  voltage,  candle- 
power  and  illumination.  In  many  cases  excessive  drops 
are  found  between  service  switch  and  socket.  For  a  num- 
ber of  industrial  plants  this  average  drop  was  2.9  volts, 
indicating  a  10  per  cent  loss  of  light  to  the  customer  and 
a  4.6  per  cent  reduction  in  central-station  revenue.  For 
residences  the  average  drop  of  3  volts  showed  10.8  per 
cent  loss  of  light  and  4.6  per  cent  reduction  in  energy 
sales;  while  for  stores  1.5  per  cent  drop  gave  5.5  per  cent 
light  loss  and  2.3  per  cent  energy  reduction. 

On  the  country's  $300,000,000  annual  electric-lighting 
bill,  the  saving  of  this  3.8  per  cent  loss  would  amount  to 
about  $10,000,000  yearly,  suggested  Mr.  Henninger.  In 
conclusion,  he  showed  that  when  lamps  are  being  burned 
at  their  greatest  efficiency,  resulting  in  highest  satisfaction 
and  economy  for  the  customer,  the  central  station  will  be 
earning  its  maximum  income  and  the  manufacturer  will  do 
the  greatest  renewal  business. 

Medals  for  Resuscitation   Heroes 

Dr.  C.  A.  Lauffer,  medical  director  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Pittsburgh,  Pa.,  followed 
with  a  demonstration  of  the  Schaefer  method  of  resusci- 
tation, which  he  declared  to  be  five  times  more  efficient  in 
filling  the  lungs,  than  the  more  laborious  Sylvester  method. 
He  urged  a  more  general  diffusion  of  resuscitation  knowl- 
edge and  declared  that  the  moral  law  makes  guilty  of  con- 
tributory manslaughter  any  bystander  who  neglects  to  at- 
tempt intelligent  resuscitation  of  a  person  apparently  dead 
from  electric  shock. 

As  a  means  of  distributing  resuscitation  knowledge.  Dr. 
Lauffer  proposed  the  institution  of  an  N.  E.  L.  A.  hero 
commission  to  award  bronze  medals  to  persons  resuscitat- 
ing victims  of  electric  shock.  Each  such  instance  reported 
could  be  investigated  thoroughly,  and  the  information  in- 
cidentally obtained  would  be  of  the  greatest  value  in  acci- 
dent-prevention work.  This  medal  suggestion  received 
hearty  sanction  from  the  convention,  and  Messrs.  A.  .'\. 
.Anderson,  Albany;  C.  S.  Van  Dyck,  Schenectady,  and  W. 
A.  Buttrick,  Glens  Falls,  were  appointed  a  committee  to 
urge  the  proposal  before  the  national  association. 
Lighting  of  the  Panama  Exposition 

At  the  evening  session  Mr.  W.  D'A.  Ryan,  illuminating 
engineer  for  the  General  Electric  Company,  Schenectady, 
N.  Y.,  gave  an  illustrated  talk  on  the  illumination  cft'ects  at 
the  191 5  San  Francisco  Panama-Pacific  International  Expo- 
sition, for  which  he  is  director  of  illumination.  Besides  a 
number  of  lantern  slides,  Mr.  Ryan  exhibited  banners  and 
standards  to  be  used  for  the  concealed  magnetite  lighting  of 
the  building  exteriors  and  displayed  paintings  of  the  effects 
when  complete.  He  also  showed  a  number  of  the  cut-glass 
"Panama  jewels,"  of  which  125,000  will  be  used,  weighing  10 
tons  and  costing  $60,000.     Scintillator  effects  are  to  be  em- 
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ployed  at  San  I'"rancisco  on  an  unparalleled  scale.  Among 
the  display  features  will  be  a  huge  steam  locomotive 
painted  in  cream  and  gold  and  illuminated  by  projectors 
while  steaming  at  6o  miles  per  hour  on  a  rotating  turn- 
table. To  gain  the  requisite  semblance  of  power,  the  loco- 
motive will  be  made  to  develop  looo  hp  on  water-brakes. 
During  his  address  Mr.  Ryan  also  discussed  general  illu- 
mination subjects,  exhibiting  various  forms  of  arc  lamps 
and  illustrating  the  effects  of  proper  illumination  in  light- 
ing statuary  and  art  objects. 

Election  of  Officers 
The  report  of  the  nominating  committee,  made  up  of 
Messrs.  J.  C.  Henimingway,  Glens  Falls,  chairman;  M.  O. 
Troy,  Schenectady;  J.  C.  G.  Bradley,  Syracuse;  W.  J. 
Reagan,  Utica;  E.  M.  Ellsworth,  Schenectady;  L.  Hagood, 
Schenectady,  and  P.  F.  Roohan,  Saratoga  Springs,  was 
unanimously  approved  by  the  convention,  and  officers  de- 
clared elected  as  follows:  President,  Mr.  H.  W.  Peck, 
Schenectady;  vice-president,  Mr.  Leon  Scherck,  Pough- 
keepsie;  secretary,  Mr.  C.  S.  Van  Dyck,  Schenectady; 
treasurer,  Mr.  F.  W.  McRae,  Glens  Falls;  executive  com- 
mittee, Messrs.  A.  A.  Anderson,  Albany;  A.  T.  Throop, 
Utica;  O.  F.  Webster,  New  York;  H.  G.  Davis,  Water- 
town;  L.  Hagood,  Schenectady,  and  J.  C.  Hemmingway, 
Glens   Falls. 


The  Electric  Vehicle  at  Boston 

Seventy  members  and  guests  of  the  Electric  Motor  Car 
Club  of  Boston  assembled  at  the  Boston  Edison  company's 
office  on  Sept.  lo  for  the  first  fall  meeting  of  the  season. 
General  Superintendent  W.  H.  Atkins  of  the  latter  organi- 
zation being  host.  At  the  close  of  the  usual  luncheon  the 
membership  was  increased  to  a  total  of  124. 

Mr.  S.  G.  Thompson,  Public  Service  Corporation,  New- 
ark, N.  ].,  cited  the  development  of  electric-truck  applica- 
tions in  his  territory,  which  represents  an  increase  of  about 
1000  per  cent  in  the  past  two  years.    At  present  304  electric 
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trucks  are  in  service  on  the  company's  lines,  compared  with 
thirty  in  191 1,  when  the  electric-vehicle  department  was 
organized.  There  are  206  pleasure  cars  of  the  electric  type 
in  service.  The  total  advertising  expense  in  this  campaign 
has  been  under  $20,000.  The  company  aims  chiefly  at 
electric-truck  development  on  account  of  its  income  possi- 
bilities. The  territory  of  the  Public  Service  Corporation 
offers  a  market  for  a  total  of  4000  trucks,  which  it  is  esti- 
mated would  yield  a  yearly  revenue  of  $1,080,000  at  a  rate 
of  3  cents  per  kw-hr.  It  is  anticipated  that  this  develop- 
ment will  be  attained  within  the  next  fifteen  years. 

President  Baker  announced  that  plans  are  being  made  for 
holding  an  electric-pleasure-car  exhibition  in  the  ball-room 
of  the  Copley-Plaza  Hotel,  Boston,  early  in  November.  An 
effort  will  be  made  to  class  this  among  the  social  events 
of  the  year  in  Boston  Back  Bay  circles.  It  was  announced 
that  the  Boston  Edison  company  is  prepared  to  extend  to 
dealers  in  commercial  electric  cars  the  use  of  its  Stanhope 
Street  garage  as  an  exhibit  space  supplementary  to  the 
pleasure-car  exhibition. 

Mr.  Frank  J.  Stone,  Boston,  reviewed  the  results  of  an 
electric-vehicle  advertising  campaign  in  Philadelphia,  where 
there  had  been  an  increase  in  the  sale  of  pleasure  cars 
amounting  to     75  per  cent  in  1911-12,  with  a  publicity  ex- 


pense of  about  $1,000  per  dealer.  The  total  number  of 
cars  sold  in  this  period  was  128,  compared  with  74  in  the 
previous  year.  The  advertising  was  concentrated  in  a 
single  medium  and  was  well  organized  in  arrangement  and 
scope.  Mr.  O.  G.  Draper,  Boston,  gave  the  accompanying 
data  as  to  electric  vehicle  growth  in  Massachusetts  to  Sept 
6,    1913- 

He  stated  that  the  present  registration  of  electric  vehicles 
in  New  England  totals  1539,  of  which  970  are  pleasure  cars 
and  569  commercial  machines. 

Before  the  close  of  the  meeting  President  Baker  an- 
nounced that  the  Massachusetts  Highway  Commission  has 
gone  on  record  in  its  latest  annual  report  to  the  effect  that 
horse-drawn  vehicles  with  narrow  tires  are  working  far 
more  damage  to  the  roadways  than  motor  trucks,  whose 
broader  tires  and  distributed  weights  are  favorable  to  lower 
highway  maintenance  costs.  The  next  meeting  of  the  club 
will  be  on  Sept.  24,  and  a  meeting  of  the  New  England 
section  of  the  Electric  Vehicle  Association  of  America 
will  be  held  in  Boston  near  the  end  of  the  month. 


Texas  Jovians  Celebrate  at  Galveston 

Jovian  Day  was  worthily  celebrated  by  Texas  jovians 
on  Sept.  6.  Members  of  the  Jovian  Order  from  Houston 
and  Galveston  united  in  a  parade,  rejuvenation  and  jovi- 
ation  held  at  the  latter  city,  entertaining  also  a  number  of 
visiting  Jovians  from  Dallas  and  elsewhere.  The  parade 
was  held  in  the  early  evening  and  was  an  elaborate  and 
spectacular  affair,  fittingly  examplifying  the  flourishing  con- 
dition of  the  society  in  its  native  state.  The  initiation  was 
held  at  the  Crystal-Majestic  Theater.  Afterward  there  was 
a  banquet  at  Harmony  Club  Hall,  at  which  Mr.  Fred  M. 
Lege,  Jr.,  was  toastmaster.  Many  speeches  were  delivered. 
Mr.  Max  Levy,  who  arranged  the  details  of  the  parade, 
came  in  for  a  share  of  applause,  as  did  Messrs.  A.  K. 
Young,  T.  J.  Jackson  and  others  who  were  prominent  in 
the  arrangements. 


Power  Development  in  National  Forest 

The  Secretary  of  Agriculture  has  signed  a  water-power 
permit  granting  the  right  to  use  for  power  development 
certain  land  within  the  Lassen  National  Forest,  Cal.,  to  the 
Sierra  Electric  Power  Company,  Oakland,  Cal.  The  water- 
power  project  is  located  on  Mill  Creek  and  approximately 
25  miles  east  of  the  city  of  Red  Bluff,  in  Tehama  County. 
By  means  of  low  dams  across  the  creek  the  flow  is  to  be 
diverted  into  a  conduit  with  a  capacity  of  300  cu.  ft.  per 
second  and  a  total  length  of  more  than  16  miles.  At  the 
upper  end  of  the  pressure  pipes  a  small  regulating  reservoir 
is  to  be  built.  In  the  power  house — which  is  to  be  built  of 
concrete — there  will  be  installed  machinery  capable  of  pro- 
viding a  constant  output  of  22,500  kw.  The  energy  will  be 
transmittted  at   110.000  volts. 


Illinois  Commission   Revises  Overhead-Power-Line 
Crossing  Rules 

The  Illinois  Railroad  &  Warehouse  Commission,  as  the 
result  of  fourteen  petitions,  five  coming  from  the  Aurora, 
Elgin  &  Chicago  Railroad  (electric)  and  nine  from  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  (steam),  to  cros< 
steam  railroads  overhead  with  high-tension  transmission 
lines,  has  decided  to  revise  its  rules  governing  installation  c 
overhead-wire  crossings  over  the  rights-of-way  of  railroad 
companies  to  conform  to  the  specification  adopted  by  th' 
joint  committee  representing  the  National  Electric  Ligh 
Association  and  other  societies.  The  Aurora,  Elgin  ^ 
Chicago  Railroad,  in  filing  its  petitions,  said  that  it  hi 
conformed  to  the  specifications  adopted  by  the  joint  coir 
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itttee  for  overhead  crossings  of  light  and  power  hnes 
id  provided  an  overhead  clearance  of  30  ft.  The  rules  of 
e  Illinois  Railroad  &  Warehouse  Commission  provide  for 
1  overhead  clearance  of  35  ft.  On  Sept.  4  the  companies 
terested  had  a  hearing,  at  the  end  of  which  the  com- 
ission  agreed  to  issue  an  order  for  each  of  the  fourteen 
ossings  if  both  the  petitioners  would  conform  to  the  joint 
lecifications.  Furthermore,  the  commission  agreed  that 
5  own  rules  governing  the  installation  of  telegraph,  tele- 
lone  and  power  wires  over  the  right-of-way  of  railroad 
impanies  needed  revision.  The  engineers  for  the  railroad 
immission  will  begin  at  once  to  revise  these  rules,  using 
1  a  basis  the  specifications  adopted  by  the  joint  committee. 


Wisconsin  Commission  Shows  Milwaukee  that 
Central-Station  Energy  Is  Cheapest 

An  informal  report  on  the  cost  of  street  lighting,  sub- 
itted  by  the  Railroad  Commission  of  Wisconsin  at  the 
quest  of  Alderman  W.  L  Greene,  chairman  of  the  City 
juncil  committee  on  street  lighting,  Milwaukee,  shows 
at  energy  purchased  from  a  privately  owned  company 
ill  cost  $46,873  less  per  year  than  if  generated  by  the  city. 
lis  report  means  the  end  of  the  project  of  a  municipally 
ifned  plant,  which  has  been  advocated  by  the  Socialist 
rty. 

Expert  advice  was  sought  from  the  commission  as  the 
ntract  with  The  Milwaukee  Electric  Railway  &  Light 
jmpany  expired  three  years  ago  and  the  Council  ever 
ice  has  been  undecided  as  to  whether  the  city  should 
nerate  its  own  energy  or  purchase  it.  Since  the  city  is 
evented  by  injunction  from  generating  energy  except 
r  its  streets  and  public  buildings,  Alderman  Greene  con- 
lered  that  the  load-factor  would  be  poor,  and  solicited 
e  advice  of  the  commission. 

At  present  the  streets  are  illuminated  by  2318  electric 
mps,  mostly  old-style,  3120  gas  lamps  and  399  naphtha 
mps.  In  one  of  the  boulevard  districts  within  a  radius 
150  ft.  the  annual  expense  for  lighting  is  $210,  while 
ily  200  ft.  away  the  cost  is  $45  per  year,  showing  the 
lequal  distribution  of  lamps.  It  is  partly  for  this  reason 
at  the  committee  on  street  lighting  proposes  to  rehabili- 
te  the  system. 

In  a  map  showing  the  location  of  proposed  lamps  sub- 
itted  to  the  commission  for  use  in  its  investigation  3809 
ries  magnetite  lamps  were  shown.  These  were  located 
practically  every  street  intersection,  and  where  foliage 
heavy  it  was  specified  that  tungsten  lamps  should  be 
ed  and  spaced  at  more  frequent  intervals.  About  nine 
onths  elapsed  before  the  commission  was  ready  to  pre- 
nt  the  final  figures  on  Sept.  15. 

The  terms  under  which  the  estimate  was  made  provide 
at  all  of  the  old  electric  street  lamps  shall  be  replaced ; 
lOut  sixty  lamps  will  be  installed  in  a  ward  which  never 
id  any  lamps,  and  other  wards  will  receive  additional 
umination.  A  portion  of  the  lamps  will  be  suspended 
'er  the  center  of  the  street  intersection  and  some  will 
■  supported  on  brackets  on  poles.  About  2325  will  be 
pplied  with  energy  from  overhead  circuits,  and  1284  will 
:  fed  from  underground  circuits.  It  was  estimated  that 
e  privately  owned  plant  could  furnish  energy  at  an  aver- 
se rate  of  $62.25  per  lamp  per  year,  the  rate  per  lamp  per 
:ar  on  underground  circuits  being  $76,  against  $55  for 
'erhead  circuits.  At  these  rates  it  was  estimated  that  the 
reets  could  be  lighted  at  an  annual  cost  of  $230,000,  or 
lOut  $4,000  more  than  the  cost  at  present  for  a  less  effi- 
ent  system.  By  an  exclusively  electric  street-lighting 
stem  the  efficiency  would  be  increased  about  25  per  cent 
'er  the  present  conditions. 

A  municipal  lighting  plant  in  Milwaukee  would  cost 
lout  $1,493,758,  and  the  annual  operating  expense  would 
:  about  $273,153,  or  a  rate  of  $75.11  per  lamp  per  year. 


The  difference  between  this  rate  and  the  one  offered  by 
the  privately  owned  plant  may  be  accounted  for  by  the 
diversity  factor  under  which  the  latter  operates.  In  place 
of  installing  one  cable  duct  for  the  lighting  system,  the 
privately  owned  plant  can  use  one  of  the  ducts  which  it 
has  already  installed  and  charge  the  percentage  of  the 
whole  duct  system  to  the  street-lighting  account.  Simi- 
larly with  generating  energy,  the  load-factor  is  higher  than 
it  would  be  in  a  municipal  plant,  which  would  operate  only 
a  portion  of  the  day. 


Public  Service  Commission  News 
Missouri  Commission 

The  Missouri  Public  Service  Commission  will  call  a  con- 
ference some  time  in  October  of  representatives  of  elec- 
trical, gas  and  water  companies,  to  consider  rules  and 
standards  for  service.  The  Bureau  of  Standards  will  send 
a  representative  to  attend  the  hearing. 

New   Jersey   Commission 

Under  the  New  Jersey  public  utility  law,  the  Board  of 
Public  Utility  Commissioners  was  authorized  to  adopt  rules 
and  regulations  for  the  determination  of  the  adequacy  of 
service  furnished  by  electric  companies. 

Tentative  rules  and  regulations  were  prepared  and  were 
considered  at  a  hearing  held  in  the  latter  part  of  1912.  A 
number  of  matters  were  brought  up  which  had  a  bearing 
on  the  rules,  and  subsequent  inspection  of  some  of  the 
properties  subject  to  the  jurisdiction  of  the  commission 
showed  that  material  changes  would  have  to  be  made  be- 
fore the  rules  should  be  promulgated.  These  involved  the 
enlargement  of  the  scope  of  the  rules  so  as  to  include  all 
utilities  using  overhead  wires  supported  by  poles.  | 

The  tentative  rules  and  regulations  have  been  issued  in  I 

pamphlet  form  and  will  be  considered  at  a  hearing  to  be  ' 

held  by  the  commission  at  the  State  House,  Trenton,  at  11 
o'clock  in  the  morning  of  Oct.  8.  The  hearing  is  called  on 
the  question  of  the  adoption  of  the  rules  and  regulations 
as  they  now  stand.  The  commission  has  requested  those 
who  are  interested  to  be  present  at  the  hearing  and  to  take 
such  part  in  the  discussion  as  they  may  desire.  The  com- 
mission desires  to  have  as  full  and  free  discussion  of  the 
matter  as  is  possible. 

California  Commission 

The  Railroad  Commission  of  California  has  denied  the 
application  of  the  Oro  Electric  Company  for  permission  to 
furnish  electricity  in  sections  of  Stockton  and  San  Joaquin 
County  in  competition  with  the  Western  States  Gas  & 
Electric  Company. 

Upon  the  receipt  of  the  application  the  commission  de- 
cided to  allow  the  Western  States  Gas  &  Electric  Com- 
pany ninety  days  for  the  installation  of  certain  improve- 
ments and  to  grant  the  company  exclusive  rights  in  this 
territory  if  it  complied  with  the  conditions.  At  a  hearing 
held  by  the  commission  the  Western  States  company 
showed  that  it  had  complied  with  the  directions  of  the 
commission,  and  the  petition  of  the  Oro  Electric  Company 
was  therefore  denied. 

New  York  Commission 

During  August  the  New  York  Public  Service  Commis- 
sion, First  District,  tested  thirteen  electric  meters.  All 
were  found  to  be  accurate  within  the  requirements  of  the 
law. 

Indiana   Commission 

The  Public  Service  Commission  has  been  asked  to  ap- 
prove a  voluntary  lowering  of  rates  by  the  Merchants' 
Heat  &  Light  Company  and  the  People's  Light  &  Heat 
Company  of  Indianapolis.  The  companies  are  controlled 
by  the  American  Public  Utilities  Company  and  they  were 
merged  recently  under  the  first  order  of  the  commission 
approving  an  electrical  merger. 
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Current  News  and  Notes 

CiiiCAiio  JC.NGiNEER  A  BENEDICT. — Mr.  Thoiuas  (_i.  tiriiT, 
well  known  in  Cliicago  electrical  circles,  was  united  in 
marriage  to  Miss  Susie  Ingeborg  Clark  on  Sept.  i6,  1913, 
in  iSoston,  Mass.  The  wedding  was  one  of  unusual  in- 
terest to  the  electrical  industry,  the  bride  being  a  sister 
of  Mr.  Augustus  T.  Clark,  treasurer  of  the  .American 
Circular  Loom  Company  of  Boston. 
»     *     * 

Illinois  Establishes  New  Coal-Producing  Record. — 
I'igures  made  public  by  the  statistician  of  the  United  States 
( ieological  Survey  show  that  the  production  of  coal  in 
Illinois  in  1912  was  59,885,226  short  tons,  valued  at  the 
mines  at  $70,294,338.  This  constitutes  a  record  for  the 
State.  Coal  is  mined  in  half  of  the  102  counties,  the  total 
coal-formation  area  of  the  State  is  35,600  square  miles. 

*  *     * 

Jovian  Campaign  Time-Limit  Extended. — In  view  of 
the  fact  that  many  enthusiastic  Jovians  who  are  assisting 
the  Society  for  Electrical  Development  in  its  membership 
campaign  have  reported  that  a  large  number  of  the  men 
in  the  electrical  business  were  still  away  on  their  vacations 
during  the  early  part  of  September,  the  society  has  decided 
to  extend  the  time  limit  in  the  campaign  from  Sept.  30  to 
Oct.   10. 

*  *     * 

E.\.\min.\tion  for  Assist.xxt  in  Laboratory  Physics.- — 
On  Oct.  8  the  United  States  Civil  Service  Conunission  will 
hold  an  open  competitive  examination  for  laboratory  assist- 
ant in  physics  (male)  for  the  Bureau  of  Standards,  Wash- 
ington, D.  C.  The  salaries  range  from  $900  to  $1,200  per 
annum.  Competitors  will  be  examined  in  advanced  general 
physics  and  electricity,  and  education,  training  and  experi- 
ence will  count  50  per  cent.  Applicants  must  be  betw-een 
twenty  and  thirty-five  years  of  age.  Form  1312  of  the 
Civil   Service  Commission   gives   further  particulars. 

*  *     * 

Xew  Form  of  Government  for  Springfield,  Ohio. — 
The  city  of  Springfield,  Ohio  (population,  about  50,000), 
has  adopted  a  new  charter  providing  for  the  commission- 
form  business-manager  system  of  government.  Five  com- 
missioners elected  by  the  people  are  to  elect  a  city  man- 
ager, who  will  be  the  administrative  head  of  the  city  and 
who  need  not  be  a  resident  at  the  time  of  his  appointment. 
i-"ranchises  cannot  be  granted  for  a  longer  period  than 
twenty  years.  The  city  reserves  the  right  to  purchase  or 
lease  all  utilities.  Dayton  has  adopted  a  similar  charter 
and  Akron  has  defeated  the  proposal. 

*  *     * 

Combined  Mouth  and  Nose  Telephone  Transmitter. 
— For  the  purpose  of  transmitting  the  sounds  emitted 
through  the  nose  as  well  as  the  mouth  Dr.  Jules  Glover  has 
developed  and  patented  in  France  a  delicate  microphonic 
transmitter  for  nose  sounds  to  be  used  in  combination  with 
the  standard  form  of  telephone  transmitter  for  mouth 
sounds.  These  two  transmitters,  each  adjusted  for  its  spe- 
cial service,  vary  the  current  in  a  common  transmitting 
circuit  acting  upon  a  single  standard  receiver.  It  is  claimed 
that  speech  is  much  more  accurately  and  clearly  repro- 
duced by  the  new  arrangement  than  by  the  old. 

*  *     * 

Electioneering  in  Chicago  N.  E.  L.  A.  Section. — .'\ 
lively  campaign  is  in  progress  prior  to  the  election  of  offi- 
cers of  the  Commonwealth  Edison  Company  Section  of  the 
National  Electric  Light  Association.  Two  tickets  are  in 
the  field.  One,  the  "members'  "  ticket,  is  headed  by  Mr.  F. 
J.  .\rnold.  of  the  engineering  department,  w'ho  is  candidate 
for  president  of  the  section;  the  other,  the  "popular"  ticket. 
bears  the  name  of  Mr.  W.  C.  Berry,  of  the  claim  depart- 
ment. Mr.  Dana  H.  Howard,  of  the  advertising  department, 
is   the  candidate    for  vice-president   on   both   tickets.     The 


"members'  "  candidate  for  secretary  is  Mr.  N.  A.  RoUuj^, 
of  the  engineering  department,  and  the  "popular"  candi- 
date for  this  position  is  Mr.  T.  J.  Walsh,  of  the  statistical 
department.  Both  sides  have  issued  literature  and  are 
campaigning  in   vigorous   fashion. 


SOCIETY  MEETINGS 
Detroit  Industrial  Engineering  Society. — At  the  reg- 
ular semi-monthly  meeting  of  the  Industrial  Electrical 
ICngincering  Society  of  Detroit,  Mich.,  held  Sept.  12  at 
the  Employers'  .Association  Hall,  Detroit,  Mr.  .Mhert  Keith, 
chief  electrician  of  the  Pennsylvania  Salt  Manufacturing 
Company,  spoke  on  the  subject  of  "The  Manufacture  of 
Caustic  Soda  and  Chlorine  from  Salt  Brine  by  Electricity." 

*  *     * 

Meeting  of  the  Electric  X'ehicle  Association  op 
.America. — The  regular  monthly  meeting  of  the  Electric 
X'ehicle  .Association  of  America  will  be  held  in  the  Edison 
-Auditorium,  44  West  Twenty-seventh  Street,  New  York 
City,  on  Tuesday,  Sept.  23.  "The  Value  of  Power  Wagon 
Operation  to  the  Community"  is  the  title  of  the  paper  to  be 
presented  by  Mr.  I'".  J.  Ryan,  of  The  Commercial  Vehic!' 

*  *     * 

Colorado  Electric  Club. — At  the  weekly  luncheon  ot  tiic 
Colorado  Electric  Club,  held  at  the  Albany  Hotel,  Denver, 
Sept.  II.  Mr.  F.  B.  Fulton,  designer  of  electrical  scenery 
for  theatrical  productions,  addressed  the  club  on  the  sub- 
ject of  "The  Advancement  of  Electricity  for  Stage  Pur- 
poses." .At  a  recent  meeting  of  the  board  of  directors  of 
the  Colorado  Electric  Club  it  was  decided  to  postpone  the 
club's  electric  show  until  some  future  date. 

*  *     * 

Illi.nois  Convention  Next  Week. — The  Illinois  State 
Electric  Association  will  hold  its  annual  convention  at  the 
Quincy  Hotel.  Quincy,  III.,  on  Sept.  24  and  25.  Mr.  J.  J. 
Frey,  of  Hillsboro,  is  president  of  the  association,  and 
Messrs.  H.  E.  Chubbuck  and  C.  A.  Willoughby,  of  Peoria, 
are  secretary  and  assistant  secretary  respectively.  Features 
of  the  Quincy  convention  will  be  a  theater  party  on  the 
night  of  Sept.  2^  for  all  who  arrive  on  early  trains,  a  trip 
to  the  Keokuk  water-power  plant  during  the  day  on  Sept. 
24,  and  a  smoker-cabaret  at  the  Hotel  Quincy  on  the  night  I 
of  the  same  day.  The  business  sessions  will  be  held  on 
Sept.  25.  I 

*  *     ♦ 

Rochester  Employees'  Benevolent  Association. — The 
employees  of  the  Rochester  Railway  &  Light  Company  have 
formed  an  Employees'  Benevolent  .Association  whose  mem- 
bership is  expected  shortly  to  reach  1000  out  of  the  1500 
employees  of  the  company.  Messrs.  \'ictor  T.  Noonan, 
secretary  of  the  general  safety  committee,  and  Patrick  F. 
O'Neil,  foreman,  were  among  the  originators  of  the  move- 
ment, which  has  received  enthusiastic  approval  of  the  com- 
pany's officials.  The  employees'  association  will  be  admin-i 
istered  by  officers  selected  by  the  employees  themselves. 
Small  enrolment  and  assessment  fees  have  been  fixed,  and 
it  is  expected  that  the  company  will  later  contribute  a  snb-j 
stantial  reserve  fund  to  the  organization. 

*  *     * 

Officers  of  Purchasing  Agents'  Association. — .At  it 
annual  meeting  held  on  Sept.  11,  at  Cooperstown.  N.  Y. 
in  connection  with  the  Association  of  Edison  Illuminatini 
Companies,  the  .Association  of  Edison  Purchasing  .Agent 
elected  the  following  officers:  President,  Mr.  William  F 
Huntley.  Buffalo  (N.  Y.)  General  Electric  Company;  firs 
vice-president.  Mr.  James  B.  Eaton.  Rochester  (N.  Y. 
Railway  &  Light  Company ;  second  vice-president.  Ml 
John  H.  Hunt.  Pacific  Gas  &  Electric  Company,  Sa 
Francisco.  Cal. ;  treasurer.  Mr.  .Andrew  Banks,  Con' 
dated  Gas,  Electric  Light  &  Power  Company,  Baltin 
Md..  and  secretary.  \Ir.  H.  Frederic  Frasse,  Edison  1. 
trie  Illuminating  Company  of  Brooklyn,  N.   Y. 
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Electrical  Equipment  of  a  Department  Store 

Lighting-  and  motor  service  installed  in  the  Filene 
establishment,  Boston — Indirect  illumination  and 
special  display  lighting  derived  from  concealed  units 


k  MOXG  the  recent  additions  to  the  shopping  facilities 
*  of  Boston,  the  new  building  of  the  Filene  store,  at 
the  intersection  of  Washington  and  Summer  Streets, 
the  heart  of  the  retail  trade  district,  is  a  structure  of 
iimanding  interest  from  all  the  standpoints  of  architect- 
il  design,  efficient  merchandiiing  and  modern  equipment, 
iiiplcted  but  recently  at  a  total  cost,  exclusive  of  land,  of 
225,000,  this  store  illustrates  the  latest  electrical  appli- 
ions  in  lighting,  power  and  signaling  service  upon  a  com- 
hensive  scale  adapted  to  insure  the  greatest  convenience 
the  sale  of  wearing  apparel  and  accessories, 
rhc  building  has  a  ground  area  223  ft.  long  by  149  ft. 
le  and  rising  125  ft.  above  the  sidewalk  in  accordance 
h  the  Boston  building  limitations.  It  rises  to  eight 
ries  above  the  foundations,  the  latter  having  been  exca- 
ed  to  a  depth  of  53  ft.  to  provide  three  additional  stories 
ich  are  also  in  regular  use.  Mezzanine  floors  are  pro- 
ed  on  the  first  six  stories  above  the  street,  affording 
ce  for  department  offices,  quarters  for  2500  employees 
1  various  auxiliary  uses.  The  entire  covering  of  the 
Lictura!  frame  is  of  terra-cotta  above  the  first  story,  and 
building  is  of  fireproof  construction  throughout.  The 
hitects  were  Messrs.  D.  H.  Burnham  &  Company, 
icago.  the  electrical  installation  being  made  by  Mr.  Harry 
'xander,  electrical  and  contracting  engineer,  New  York. 

Sub-Basement  Power  Pl.\xt 

I'he  electrical  service  of  the  building  is  supplied  from  a 
ver  plant  located  in  the  sub-basement.     The  boiler  instal- 


lation here  consists  of  two  250-hp  and  two  500-hp  Edge 
Moor  horizontal  water-tube  boilers  equipped  with  Roney 
mechanical  stokers.  These  stokers  are  supplied  with  bitu- 
minous coal  by  a  l6-in.  motor-driven  belt  conveyor  fed  from 
a  cross-conveyor,  also  motor-driven,  which  runs  under  five 
hoppers  at  the  bottom  of  a  reinforced-concrete  coal  pocket 
holding  200  tons.  Coal  is  received  by  gravity  from  teams 
discharging  at  the  sidewalk  level.  Ashes  are  taken  from  the 
furnaces  by  the  fire-room  force  and  dumped  into  a  pit  at 
one  end  of  the  boiler  room,  whence  they  are  hoisted  to  the 
street  for  carting  away.  The  hoist  is  of  the  motor-driven 
bucket  type  with  a  capacity  of  15  tons  per  hour.  The  plant 
steam  pressure  is  150  lb.  per  sq.  in.  The  boiler  room,  which 
also  contains  two  electrically  driven  vacuum  pumps  used  in 
connection  with  the  steam-heating  system,  is  80  ft.  by  46  ft. 
in  dimensions,  its  floor  being  about  14  ft.  below  the  level  of 
the  engine  room. 

The  engine  room,  measuring  100  ft.  by  60  ft.,  contains  five 
direct-connected  engine-driven  generating  units,  each  con- 
sisting of  a  horizontal  single-cylinder  Ball  engine  and  a 
Crocker-Wheeler  three-wire,  125/250-voIt  direct-current 
generator.  Four  of  the  units  are  rated  at  300  kw  each,  the 
fifth  being  a  iso-k\v  machine.  The  larger  engines  have 
20-in.  by  30-in.  cylinders,  and  the  small  engine 
measures  16  in.  by  20  in.,  the  speeds  being  150  and 
200  r.p.m.  respectively.  The  total  electric  generating 
capacity  is  1350  kw,  and  the  approximate  total  con- 
nected load  is  1 155  kw.  Of  this  the  connected 
lighting  load   represents   about  475   kw   and  the   connected 


FIG.    I ILLUMINATION    OF    RESTAURANT    BY    DIRECT    UNITS    INCLOSED   IN    FROSTED  GLOBES 


motor  load  680  kw.  Various  heating  devices  of  small  de- 
mand are  included  on  the  lighting  circuits.  The  ventilation 
of  the  mechanical  plant  is  cared  for  by  motor-driven  fans 
connected  with  a  duct  system  which  permits  frequent 
changes  of  air  through  suitable  inlets  and  outlets. 

Switchboard  and  Electrical  Distribution 

The    main    switchboard,    26.5    ft.    long,    contains    eleven 
marble  panels  shown  in  the  accompanying  illustration  and 


o  Ctilirtg  Ou'fer 

"  fhurOvttit 

^  milorSoMOard  Outfit 

"  CanonatmnOaijnaf/KTnc 

■  O^^  Com  Outlit 


tjnt  1*^14 Offiltx  iVtreint'Condu/f 

rm  -         .     rtWs-V    - 

fhrtt-         ■  .     ./'      . 

■H'iWirtsmli'CaiKluit 

•0  CollignalBaOutltf 


FIG.    2 — distribution    LAYOUT    OF    SECOND    FLOOR 

is  located  opposite  the  generators  at  a  distance  of  6  ft.  from 
the  engine-room  wall,  its  ends  being  inclosed  by  an  open 
grille  protecting  the  rear  of  the  panels.  There  are  five 
generator  panels,  each  containing  a  voltmeter,  an  ammeter. 
a  field  rheostat,  a  pilot  light,  a  circuit-breaker  with  equal- 
izer contact,  and  main  and  balancing  coil  double-throw 
switches.  At  one  end  of  the  board  are  two  lighting 
switch  panels.  An  intermediate  totalizing  panel  adjoins  the 
generator  section,  with  two  watt-hour  meters  for  recording 
the  lighting  output.  Eleven  triple-pole,  single-throw  light- 
ing feeder  switches  are  installed,  the  risers  being  carried 
upward  from  the  rear  of  the  board  through  three-wire 
shafts  together  with  the  power  feeders.  All  are  in  iron 
conduit  and  terminate  in  cut-out  cabinets  on  the  various 
floors  as  shown  in  the  accompanying  reproduction  of  the 
feeder  sheet. 
At  the  right  of  the  generator  section  is  a  totalizing  panel 


fig.  3 — distribution   layout  for   s.\les  floor 

carrying  a-watt-hour  meter  for  the  mptor  record  and  two 
tie  switclies  for  bus  service,  there  being  one  set  of  buses 
for  motor  service  and  one  Set  for  lighting.  Two  motor 
feeder  panels  are  located  beyond  this  totalizing  panel, 
carrying  fifteen  double-pole  single-throw  switches  control- 
ling a  corresponding  number  of  motor-supply  circuits.  At 
the  top  of  the  switchboard  is  a  Yi-'m.  sheet-steel  plate  to 


which  the  conduits  are  fastened  by  lock  nuts  and  bushing 
the  cables  being  carried  from  the  conduit  outlets  to  th 
switch  terminals. 

Installation  of  Indirect  Lighting 

The  lighting  installation  was  planned  with  unusual  cai 
and  is  among  the  most  noteworthy  examples  of  indire( 
illumination  lately  placed  in  service.  All  of  the  main  salt 
floors,  with  the  exception  of  the  basement,  are  equippc 
with  indirect  reflectors  supplied  by  the  National  X-Ra 
Reflector  Company,  of  Chicago.  These  reflectors  are  mad 
of  one-piece  glass  with  vertical  and  spiral  corrugation 
plated  with  pure  silver  and  protected  by  means  of  an  elasti 
enamel^ 

On  the  first  floor  are  fifty-three  bays,  each  20  ft.  by  22  f 
in  dimensions,  the  ceiling  being  20  ft.  high.  Each  bay  1 
equipped  with  one  reflector,  containing  si.x  150-watt  cleai 
bulb  tungsten  lamps,  giving  an  energy  ratio  of  about 
watts  per  sq.  ft.  and  an  illumination  of  about  5.25  ft 
candles  on  the  working  plane  at  the  counter  level.  Th 
distance  from  the  top  of  the  reflector  to  the  ceiling  is  60  ii 
The  interior  of  each  reflector  is  fire-glazed,  which  facilitate 
cleaning  and  tends  to  insure  permanence  of  the  illuminatio 
standard.  In  general,  the  interior  finish  throughout  th 
building  is  light  in  color,  the  usual  showcase  and  counte 
material  being  mahogany,  except  on  the  second  and  thir 
floors  where  the  cases  are  light  gray  in  tint. 


FIG.   4 — view    I.N'    engine   ROOM   OF   SUB-BASEMENT  PLANT 

On  the  first  floor  are  departments  displaying  men's  h 
and  furnishings,  women's  gloves,  hosiery,  neckwear,  jt 
elry,  leather  goods  and  toilet  articles,  and,  as  described  he 
after,  special  illumination  is  required  in  addition  to  ' 
general  indirect  lighting  in  certain  cases.  The  second  fit- 
upon  which  are  carried  clothing  for  men  and  boys,  b( 
furnishings  and  shoes,  has  a  14-ft.  ceiling,  and  the  spac; 
and  equipment  of  the  indirect-lighting  units  is  similaiJ 
that  on  the  first  floor,  except  that  the  distance  from  theip 
of  the  reflector  to  the  ceiling  is  42  in. 

The  third  to  sixth  floors,  inclusive,  carry  underw '• 
garments  and  feminine  furnishings  of  varied  characf- 
These  have  14-ft.  ceilings  and  fifty-three  20-ft.  by  2.1 
bays  per  floor,  with  one  outlet  per  bay.  From  each  01 3 
an  indirect  lighting  reflector  depends,  each  reflector  i- 
taining  six  loo-watt  clear-bulb  tungsten  lamps,  the  en  Cf 
requirements  being  1.36  watt  per  sq.  ft.  and  the  illuii»- 
tion  at  the  working  plane  or  counter  level  3.3  ft.-can  ^ 
On  these  floors  the  distance  from  the  top  of  the  refli »' 
to  the  ceiling  is  but  36  in.  The  seventh  and  eighth  f  ^ 
are  occupied  by  general  offices,  fitting  and  alteration  re  ft 
the  latter  floor  including  a  large  restaurant  for  the  u; «' 
patrons  and  accommodations  for  feeding  employees  ur  » 
co-operative  basis.' 
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Special  Counter  Lighting 

The  standard  method  of  illuminating  counter  interiors  is 
metal  reflecting  troughs  at  the  top  and  front  of  each 
unter  immediately  under  the  plate-glass  surface,  all  lamps 
ing  concealed  from  the  eye.  The  typical  counter  has  a 
)ss-sectional  display  space  24  in.  high  and  19  in.  deep. 
;ch  reflector  is  equipped  with  25-\vatt  tubular  tungsten 
nps  installed  24  in.  apart  on  centers,  the  reflector  being 
pported  at  intervals  of  about  6  ft.  by  metal  clips  attached 
the  glass.  This  arrangement  is  followed  regardless  of 
;  length  of  the  case.  Energy  is  supplied  to  the  lamps  in 
i  counters  by  wires  carried  up  from  the  floor  at  the  cor- 
rs  in  a  ^-in.  metal  conduit  run  inside  the  counter.  This 
nduit  ends  at  the  top  of  the  counter,  the  leads  being  thence 
n  horizontally  to  the  lamp  terminals  inside  the  reflector, 
le  lighting  of  each  group  of  three  counters  on  the  main 
or  is  controlled  by  snap  switches  located  in  a  hinged 
:tal  box  installed  flush  with  the  lowest  stock  shelf  built 
Ound  the  columns. 

On  the  first  floor,  in  the  jewelry  department,  additional 
;hting  is  provided  to  improve  the  display  of  polished  goods 
shaded  pairs  of  tubular  25-watt  lamps  carried  in  dull- 
lished  metal  reflectors  at  a  height  of  5  ft.  6  in.  above  the 
p  of  the  counter  on  brackets  spaced  6  ft.  6  in.  apart  hori- 
ntally.  Other  examples  of  special  lighting  are  found  un- 
r  certain  balconies,  where  the  effect  of  the  main  indirect 


FK..     5 — TYPICAL     SHOW     WINDOW     LIGHTING 

umination  is  reduced.  In  a  typical  collar  display  ca>c 
2  ft.  long,  6  ft.  4  in.  high  and  15  in.  deep,  placed  near  an 
iCalator  under  a  first-floor  balcony,  the  lighting  is  pro- 
ded  by  five  25-watt  tubular  lamps  spaced  18  in.  apart  on 
;nters  and  located  in  front  of  a  metal  reflector  of  the 
)unter  type.  This  case  has  a  capacity  of  seven  stands, 
Dlding  156  collars,  and,  at  the  ends,  shelves  holding  thirty 
axes  of  these  goods.  Little  reliance  is  placed  upon  ex- 
:rnal  lighting  in  connection  with  this  typical  case,  the  in- 
rior  illumination  being  adequate  for  the  exhibition  of  the 
lerchandise  contained  within.  In  the  hat  department,  under 
le  first-floor  balcony,  four-lamp  fixtures  are  used,  contain- 
ig  25-watt  exposed  lamps. 

On  the  first-floor  balcony  there  is  a  manicuring  depart- 
lent  containing  a  number  of  i8-in.  by  30-in.  porcelain- 
)pped  tables  each  equipped  with  a  portable  fixture  con- 
ected  by  flexible  cord  with  a  wall  outlet.  Each  fixture 
arries  a  25-watt  frosted-tip  tungsten  lamp  shielded  by  a 
arabolic  metal  reflector,  silver-lined  and  carried  about  9 
1.  above  the  table.  Similar  lighting  is  provided  for  the 
lanicuring  tables  of  the  main  barber  shop  of  the  establish- 
lent 
On  the  second  floor  is  a  children's  barber  shop,  22  ft.  by 
o  ft.,  the  general  illumination  being  provided  by  four  Co- 


watt  lamps  with  diffusing  shades  installed  in  the  ceiling  at 
a  height  of  7  ft.  above  the  floor.  Three  barber  chairs  are 
provided,  and  in  front  of  these  are  plate-glass  mirrors 
carried  along  the  entire  length  of  the  wall  and  extending 
around  the  room,  the  walls  being  finished  in  white-enameled 
tile  and  with  tiled  floor  and  white  ceiling  and  beams.  Four 
25-watt  tungsten  lamps  are  installed  in  front  of  the  chairs  to 
furnish    additional    special    lighting   at    these    points.      The 
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FIG.    6 MOTOR-DRIVEN     PUMPS     IN     BASEMENT 

main  barber  shop,  22  ft.  by  43  ft.,  contains  nine  chairs,  and 
its  general  illumination  is  provided  by  six  150-watt  lamps 
equipped  with  prismatic  reflectors  and  carried  at  a  height 
of  7  ft.  above  the  floor  in  two  rows  10  ft.  apart  and  15  ft. 
on  centers.  Over  each  of  the  eight  washstands  is  a  40-watt, 
frosted-tip  lamp  supplied  with  a  translucent  shade. 

The  standard  showcase  is  12  ft.  long,  6  ft.  high  and  3  ft. 
wide  and  is  illuminated  by  eight  25-watt  tubular  tungsten 
lamps  installed  18  in.  apart  on  centers  in  Frink  reflectors. 
In  stepping  from  the  passenger  elevators  into  the  main  aisle 
of  a  typical  upper  floor  where  cases  of  this  size  are  in- 
stalled this  method  of  lighting  at  once  attracts  attention  to 
the  contents  of  the  case. 

Direct  Illumination  in  Restaurant 
The  Filene  restaurant,  on  the  eighth  floor,  has  a  capacity 
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of  about  600  guests  and  is  the  climax  of  the  interior  deco- 
rative scheme  of  the  building.  The  restaurant  is  L-shaped, 
the  main  portion,  50  ft.  by  90  ft.,  being  located  under  an 
ornamental  monitor  roof,  as  shown  in  the  accompanying 
photograph.  The  remainder  occupies  a  rectangular  area 
under  the  roof  on  the  Summer  Street  side  of  the  building. 
In  the  case  of  the  restaurant,  the  architects  depended  to  a 
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large  extent  upon  natural  lighting  for  the  main  portion, 
which  is  provided  with  supplementary  electric  lighting 
around  the  under  side  of  the  monitor.  Ninety  50-vvatt 
lamps  are  installed  in  translucent  spherical  globes  for  this 
service.  The  remainder  of  the  restaurant  is  divided  into 
19-ft.  by  22-ft.  bays  equipped  with  direct  lighting,  four  semi- 
hemispherical  Holophane  reflectors  being  provided  per  bay. 


FIG.     S INDIRECT     LIGHTING     .'^ND     SHOWCASE     ILLUMINATION 

with  two  60-vvatt  lamps  per  reflector.     The  ceiling  is  about 

12  tt.  hit;h  in  the  case  of  these  bays.  Outside  the  main 
portion  of  the  restaurant,  at  the  elevator  entrance,  is  an 
aisle  90  ft.  long  and  about  18  ft.  wide,  which  is  illuminated 
by  sixteen  similar  units  installed  in  two  rows  parallel  to  the 
elevator  doors.  A  waiting  space  is  included  in  this  area. 
with  easy  chairs  and  a  magazine  table  carrying  an  orna- 
mental alabaster  lighting  standard  whose  concealed  incan- 
descent units  provide  a  soft  and  pleasing  illumination  for 
readers. 

The  clinic,  which  is  located  on  the  eighth  floor  in  a  corner 
of  the  building,  consists  of  a  physician's  room,  men's  ward, 
women's  ward  and  nurses'  quarters.  Indirect  lighting  is 
used  in  all  these,  with  supplementary  direct  lighting  for 
closets  and  other  purposes.  A  view  is  shown  of  the  physi- 
cian's room,  which  is  finished  in  white,  and  is  about  7  ft.  by 

13  ft.  by  12  ft.  in  dimensions.  The  general  illumination  is 
provided  by  one  i5C-watt  lamp  carried  in  an  X-ray  reflect- 
or, the  bottom  of  the  latter  being  about  8  ft.  above  the  floor. 

Over  the  consultation  table  there  is  a  lOO-watt  frosted- 
bulb  lamp  mounted  on  a  swinging  pantograph  arm  at  a 
height  of  about  4.5  ft.  above  the  floor,  with  an  extra  outlet 
in  the  corner  over  a  set  of  platform  scales.  The  women's 
room,  which  is  L-shaped,  48  ft.  by  2^  ft.  in  over-all  dimen- 
sions, is  provided  with  four  indirect  fixtures,  each  contain- 
ing one  150-watt  lamp.  The  men's  room,  20  ft.  by  11  ft.. 
with  a  small  supplementary  skylight,  is  provided  with  one 
150-watt  indirect  unit,  and  the  nurses'  room,  which  has  no 
skylight  and  is  10  ft.  by  ii  ft.  in  dimensions,  has  one  similar 
fixture. 

The  stockrooms  are  in  one  corner  of  the  building  on  mez- 
zanine floors  and  are  in  general  22  ft.  by  70  ft.  in  dimen- 
sions, the  usual  number  of  outlets  being  twenty  in  each  case. 
According  to  local  requirements,  lamps  of  from  15-watt  to 
40-watt  rating  are  used  in  the  stockroom  general  illumina- 
tion. On  the  seventh  floor,  adjoining  the  fitting  room,  is  a 
waiting  room.  17  ft.  by  28  ft.  by  12  ft.,  with  easy  chairs 
and  a  reading  table.  The  lighting  here  is  provided  by  two 
indirect  fixtures  carrying  four  130-watt  lamps  in  each  case, 
the  bottoms  of  the  bowls  being  7  ft.  above  the  floor  and  hung 
7  ft.  from  each  wall  on  a  longitudinal  axis.  In  clothing  de- 
partments a  special  arrangement  of  inirror  lighting  is  used. 


the  installation  consisting  of  a  40-watt  lamp  6  ft.  9  in.  al.* 
the  floor  on  a  bracket  extending  outward  from  the  coin 
for  a  distance  of   15  in.,  to   facilitate  the  use  of   foldi 
mirrors  which  surround  the  column.    The  mirrors  an-  2S  m. 
long  by  5  ft.  4  in.  high  and  are  of  plate  glass. 

Systems  of  Signals 

In  front  of  each  elevator  door  are  two  pilot  lamps  which 
indicate  the  travel  of  the  car.  At  all  exits  two  15-watt 
lamps  are  installed  in  a  transparency  with  a  red  glass  suit- 
ably marked.  Carbon  lamps  are  being  substituted  for  1; 
service  on  account  of  their  superior  life  record  and  on 
count  of  the  importance  of  maintaining  absolutely  cu;. 
tinuous  operation  at  these  points. 

On  each  selling  floor  from  the  basement  to  the  sixth  flo'Tr 
inclusive  are  located  two  illuminated  call-signal  boxes,  e  i 
containing   nine   signal   lamps,   numbered    from    I    to   9. 
summon  heads  of  departments  to  headquarters  when   ten 
phone   or   other   business    arises.       These   signal   boxes   afe 
wired  in  tiers  one  above  the  other  in  two  sets.     The  num- 
bers are  connected  in  series-parallel  on  nine  circuits   for 
each  box,  connected  back  to  two  banks  of  wall  switches 
each  in  the  telephone  switchboard  room  of  the  house  and 
wired  back  to  a  suitable  cut-out  cabinet.     Each  number  is 
illuminated  by  a  15-watt  lamp  with  a  reflector. 

At  various  points  in  the  store  public  telephone  pay  - 
tions  are  located,  the  standard  booth  being  2  ft.  10  in. 
7  ft.  in  dimensions,  finished  in  light  wood  and  lighted  by 
one  25-watt  frosted-tip  lamp.  Federal  tubular  sign  lamps 
are  used  at  various  points  to  guide  patrons  to  the  different 
departments  and  selling  sections.  The  lighting  of  the  base*- 
mcnt,  which   is  broken   up   into  a   large   number  of   ^ellin? 


FIG.     9 MUTiiK-PklVKN 
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spaces  separated  by  glass  partitions,  is  handled  mainly  by 
loo-watt  open-bulb  lamps  with  reflectors  installed  in  the 
ceiling,  this  illumination  also  serving  the  basement  balcony. 

Arrangement  of  Show-Window  Reflector  Units 

The  show-window  lighting  on  the  outside  of  the  store 
handled  by  40-watt  anci  6o-watt  lamps  installed  in  one-picf' 
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Ivered-glass  reflectors  set  in  troughs  in  the  upper  portion 
f  the  window  and  shielded  from  the  eye  by  their  location, 
he  lamps  are  spaced  about  15  in.  apart  on  centers,  and  a 
pical  window  illumination  view  is  shown  herewith.  Show 
indows  equipped  w^ith  this  style  of  lighting  are  also  lo- 
ited  in  the  Summer  Street  station  of  the  Washington 
treet  tunnel,  from  which  entrances  are  had  to  the  store 
iroligh  turnstiles.  The  entrance  lighting  is  cared  for  by 
le  installation  of  two  40-watt  lamps  in  12-in.  prismatic 
3wls  7  ft.  above  the  floor  of  each  vestibule.  On  three  sides 
f  the  building  a  marquise  is  run  above  entrances  and  is 
rovided  with  border  lamps  of  15-watt  rating,  spaced  16  in. 
part,  bulls'-eyes  being  installed  in  the  front  of  the  mar- 
jise,  at  the  ends  and  in  intermediate  positions.  Two  25- 
att  lamps  are  used  in  each  of  the  latter.  Around  three 
des  of  the  building  at  the  eighth  floor  a  strip  of  15-watt 
irder  lamps  is  also  installed,  12  in.  apart  on  centers.  A 
tal  of  667  outlets  are  installed  in  the  marquise  and  border 
;hting. 

Distribution',  Wiring  and  Outlet 

The  accompanying  table  gives  the  lighting  outlets  on  the 
rious  floors.  The  wiring  arrangements  of  the  second 
)or  and  the  second-floor  balcony,  which  are  typical,  are 
own  in  the  accompanying  diagrams.  In  general,  the  feeds 
r  floor,  wall  and  ceiling  outlets  are  provided  by  two-wire 
id  three-wire  circuits  run  in  metal  conduit  from  three 
nel  boxes  located  at  widely  separated  points  in  the  build- 
j,  the  riser  connections  being  made  between  the  panel 
xes  and  the  w-ire  shafts  previously  mentioned.  As  a  rule. 
ch  pair  of   intlirect-lighting   units   tor   ceiling  suspension 


FIG.  10 — lighting  in  surgic.'vl  clinic 

lifed  by  a  three-wire  circuit  running  directly  from  the 
piel-box  switch  to  the  first  unit  of  the  pair,  a  two-wire 
€  cnsion  being  made  for  the  second  unit.  In  this  way  the 
lilting  load  is  well  balanced,  each  switch  for  such  a  cir- 
Cl  controlling  service  on  each  side  of  the  three-wire 
nitral.  No  <.,utlet  is  wired  for  less  than  55  watts  demand. 
a;l  no  more  than  660  watts  is  allowed  on  any  tap  circuit 


except  for  exterior  lamps.     Fan  outlets  are  wired  for  no 
watts  capacity  in  each  case. 

Sizes  of  all  lighting  feeders  are  proportioned  on  the  basis 
that  all  circuits  provided  in  cut-out  cabinets  are  loaded  up 
to  85  per  cent  of  the  full  capacity  allowed  by  the  insurance ' 
regulations,  and  the  system  is  designed  so  that  the  drop  of 
potential  between  the  service  and  anv  cut-out  cabinet  will 


fig.    II INDIRECT    LIGHTING    OF    FIRST-FLOOR    S.^LESROOM 

not  exceed  3  volts,  measured  across  the  outside  legs  of  the 
three-wire  system.  The  wiring  is  proportioned  so  that  when 
loaded  to  its  full  capacity  the  drop  of  potential  will  not  ex- 
ceed 2  volts  between  any  cut-out  cabinet  and  the  most  dis- 
tant outlet  on  any  one  circuit.  A  maximum  drop  of  I  volt 
is  permitted  on  sub-feeders.  Main  lighting  feeders  pass 
through  the  rear  wiring  compartments  of  the  cut-out  cab- 
inets which  they  supply,  and  they  are  supported  on  porce- 
lain insulators  on  every  floor  where  they  pass  through  the 
wiring  compartments. 

All  cables  are  anchored  with  strain   insulators  at  their 
upper  terminals  and  are  supported  by  cable  racks  inclosed 
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OUTLETS  IN 
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No. 
Outlets 

WATTAGE  OP  LAMPS 

Kw 

ISO 

100 

" 

50 

40 

25 

15 

Connected 

Subway  show  win- 

150 
305 
233 

3  70 
1330 

643 
607 
853 
752 
814 

872 
326 

667 

324 
318 

157 
51 

233 
11 

Vo 

14 
321 

371 
361 
335 

8 
16 

160 

2 

120 

326 
19 

14 
17 
10 
6 
15 

14 

91 

90 

30 

5 

47 
112 

42 

33 
45 
43 
76 

152 
69 

241 

12 

5  7 

8V5 

174 
130 
322 
262 
297 

175 
9 

17 

28 
40 

Vo 

81 
106 
I  OS 
80 
91 

266 
10 

409 

9.6 

Basement  balcony. 

Sub-basement 

First      floor     show 
windows 

27 
12.35 

21.26, 
80.3 

Second  floor 

Third  floor 

Fourth  floor 

Fifth  floor 

Sixth  floor 

Seventh  floor 

Eighth  floor 

Border    and    mar- 

57.2 
41  .3 
51.2 
47 
49 

40 
25.7 

16   2 

in  sheet-steel  pull  boxes  at  intervals  of  three  or  four  floors. 
These  cable  racks  are  built  up  of  heavy  strap  iron  hung 
from  an  I-beam  at  the  back  of  the  slot  in  the  floor,  the 
cables  being  supported  on  porcelain  cleats.  A  cut-out  cab- 
inet is  provided  in  each  shaft  on  every  floor  where  the  wire 
shaft  opens.  The  cabinets  are  made  of  sheet  steel  with  an 
interior  slate  box  treated  with  linseed  oil,  the  slate  for  the 
panel  being  i  in.  thick  and  for  the  side  linings  J^  in.  thick. 
Cut-outs  are  of  the  panelboard  type,  the  connections  being 
made  through  copper  strips  which  are  continuous  from  one 


side  of  the  circuit  to  the  other.  Each  cabinet  is  provided 
with  an  even  number  of  circuits.  On  the  various  selling 
floors  are  a  number  of  twenty-five-lamp  floor  outlets  for 
showcase  ligliting,  and  these  arc  connected  together  by 
three-wire  sub-feeders  from  the  cut-out  cabinets  connect- 
ing a  maxinmni  of  four  to  five  outlets  per  sub-feeder. 

Electrically  Opekated  Elevators 

Tlie  mechanical  plant  of  the  store  is  modern  in  every  de- 
tail and  provides  for  heating,  ventilation,  elevator  service, 
compressed-air  supply,  vacuum  cleaning,  pump  service  and 
numerous  small  power  applications.  Ivlectric  drive  by  in- 
dividual motors  is  employed  in  all  departments  except  the 
laundry.  The  elevators  include  eighteeen  Otis  electric 
machines  and  two  hydraulic  lifts,  the  latter  serving  only  the 
lower  portion  of  the  building.  There  are  thirteen  electric 
passenger  elevators  running  between  the  basement  and  the 
eighth  floor,  each  having  a  live-load  capacity  of  3000  lb.  at 
a  speed  of  300  ft.  per  minute;  one  passenger  elevator  and 
one  freight  elevator  of  the  same  speed  and  capacity  run- 
ning from  the  sub-basement  to  the  eighth  floor;  one  freight 
elevator  running  from  the  sub-basement  to  the  eighth  floor. 


FIG.    12 — MOTORS   AND   CONTROL   EQUIPMENT   FOR    ELE\'ATORS 

and  one  from  the  sub-basement  to  the  seventh  floor,  with  a 
capacity  of  4000  lb.  at  a  speed  of  250  ft.  per  minute. 

The  main  battery  of  thirteen  passenger  elevators  is  lo- 
cated in  a  single  row  on  the  north  side  of  the  building,  the 
machines  being  carried  on  four  12-in.  by  3-in.  by  5/16-in. 
channel  irons  in  each  case.  The  channels  are  bolted  to- 
gether in  pairs,  being  mounted  upon  channels  inbedded  in 
a  concrete  flooring  or  deck  carried  42  in.  above  the  roof. 
The  battery  is  100  ft.  long  and  is  illustrated  in  the  accom- 
panying photograph.  .Ml  the  elevator  machinery  is  readily 
accessible  by  iron  ladders  from  a  passageway  running  par- 
allel to  the  deck,  and  the  controllers  for  each  machine  are 
located  on  slate  panels  adjacent  to  the  corresponding  ma- 
chines. Water  pressure  for  the  operation  of  the  two  hy- 
draulic lifts  is  supplied  by  a  7-in.  by  8-in.  Deane  vertical 
triplex  single-acting  pump  driven  through  a  silent  chain 
with  a  five  to  one  reduction  by  a  17.5-hp  motor.  The  ca- 
pacity of  this  pump  is  100  gal.  per  minute  against  150  lb. 
pressure.  The  passenger  elevator  motors  are  rated  at  34  hp 
each  and  those  of  the  freight  elevators  at  40  hp.  The  Otis 
double-file  cleat-type  escalator  in  service  between  the  first 
and  second  floors  is  designed  to  deliver  3600   passengers 


per  hour  ascending  or  descending.  This  escalator  is  clia  :. 
driven  at  the  head  end  by  a  17.5-hp  motor.  Between  the 
sub-basement  and  the  first-story  balcony  an  automatic  tray- 
type  hoist  for  handling  24-in.  by  43-in.  by  33-in.  baskets  is 
in  service,  the  apparatus  being  gear-driven  by  a  7.5-hp 
motor.    The  speed  of  this  hoist  is  60  ft.  per  minute. 

Dumbwaiters  and  Conveyors 

Two  automatic  electric  push-button  dumbwaiters  operate 
between  the  seventh  floor,  basement  and  second  floor,  each 

LIST  OF  MOTORS  IN  FILENE  STORE,  BOSTON,  MASS. 

One  27-hp^Supplies  fan,  mechanical  plant,  belt  drive  (34,67S  c.f.m  i 

r.p.ni. 
One  13-hp. — Supplies  fan,  sub-basement,  basement,  basement  balcony  (1- 

c.f.m.),  270  r.p.m. 
One  lO-hp — Supplies    fan    for    entrances,    belt    drive    (12.000   c.f.m.),    398 

r.p.m. 
One  30.hp — Supplies  fan,  sub-basement,  basement,  basement  balcony  (32,550 

c.f.m.),  252  r.p.m. 
Two  7.5-hp — Air  compressors,  6-in.  by  6-in.,  60-lb.  pressure  chain  drive. 
One     3-hp— .Air    compressor,    sprinkler    dry-pipe    system,    geared,    single- 
cylinder. 
One  S-hp — .Sump    pump,    air-washer    overflow,    vertical,    direct-connected; 

capacity,   150  gal.  per  minute  against  20-ft.  head. 
Two  2-hp — .Mr-washer  pumps,  2.in.  rotary,  direct-connected. 
One  5.hp — Air-washer  pump,  3-in.  rotary,  direct-connected. 
One  3-hp — .\ir-washer  punip,  2.5-in.  rotary,  direct-connected. 
One   15-hp — Deep-well  pump,  2Vi-in.  by  24-in.,  well  5S5   ft.  deep,  capacity 

pump  90  gal.  per  minute. 
Two  20-hp — \''acuum  cleaning  pumps,  (six-sweeper).  Sanitary  Dust  Remov- 
ing Company,  belted. 
One  3-hp — .-Xsh  hoist,  capacity  15  tons  per  hour,  gear-driven. 
Two  9-hp — Sewage  ejectors,  capacity  of  each    250  gal.  per  minute  againK 

60-ft.   head. 
One  17.5-hp — Hydraulic  pump,  7-in.  by  9-in.  Deane,  vertical,  triplex,  chaia 

drive,  5:1. 
Two  0.5-hp — Vacuum  pumps,  steam-heating  system,  belted,  capacity  of  each 

6  c.f.m. 
One    1-hp — Lamson    pneumatic   service   system,   capacity   of   exhauster   160 

c.f.m.,  480  r.p.ni.  (lib.  vacuum). 
Three  2-hp — Package  conveyors,  75  ft.  per  minute,  24-36  in.  (length  75  {L 

on  centers). 
One  l-hp — Exhauster  fan,  shipping-room  air  duct  (1,200  c.f.m.),  350  r.p.BL 
One  10-hp — Laundry  group  drive,  two  washers,  two  extractors,  100-in.  Sal- 
work  ironer,  36-in.  body  ironcr. 
One  1-hp — .-\pple  parer  and  meat  chopper,  group  drive. 
One  0.3-hp — Polishing  machine  (Blakeslee),  geared. 
r<ne  0.4-hp — Potato  peeler  (Victor),  geared. 

One  3-hp — Blakeslee  ice  cuber,  Creascy  ice  breaker,  group  drive. 
One  2.5-hp — Dish  washer,  capacity  6000  pieces  per  hour,  three  tanks 
One  2-hp — Dish   washer,  capacity   4000  pieces  per   houi,   three  tank?. 
One  1-hp — Dish  washer,  capacity  3000  pieces  per  hour,  two  tanks. 
Fifteen  34-hp — Capacity  3000  lb.  live  load,  speed  300  ft.  per  minute    ' 

elevators. 
Two  40-hp — Capacity  4000  lb.,  speed  250  ft.  per  minute,  Otis  elevator - 
One   1 7. 7-hp— Escalator,  up  and  down,  capacity  3600  passengers  per  houi. 

each  direction,  rise  18.5  ft.,  speed  100  ft.  per  minute. 
One  15hp— Exhaust    fan,    sub-basement,    etc.    (33,500    c.f.m.),    200    r.p.m., 

direct  drive. 
One  19-hp — Exhaust    fan,    mechanical    plant    (33,700    c.f.m.),    215    r.p.m.. 

direct  drive. 
One  4-hp — Exhaust  fan,  from  toilets  (8550  c.f.m),  295  r.p.m.,  direct  drive. 
One   15-hp — Exhaust,  sub-basement,  etc.   (25,510  c.f.m.),  235  r.p.m..  direct 

drive. 
One  1.6-hp — Exhaust  from  kitchen  (8000  c.f.m),  450  r.p.m. 
One  2.5-hp — Exhaust  fan,  kitchen  off  basement  balcony  (300C  cfm),  350 

r.p.m. 
One  5.5.hp — Coal  conveyor,  675  r.p.m.  motor  speed:  16  in.  wide;  leagth  1* 

ft.  on  centers,  16  degree  incline,  capacity   15  tons  per  hour. 
One  2.5hp — Cross  coal   conveyor,    16   in.    wide,  length   50   ft.    on  centers, 

capacity  15  tons  per  hour. 
One  0.5-hp — Printing  press,  11-in.  by  17.5-in.  jobber. 
One  2-hp — Ice-cream  freezer,  capacity  10  gal.,  silent  chain  drive. 
Two  0.16hp — Carbonating  machines. 
Two  1-hp — Automatic  dumbwaiters,   capacity    150  lb.   each,   at    150   f: 

minute. 
One  7.S.hp — .Automatic  hoist,  geared,  60  ft.  per  minute,  capacity  24  in   ^ 

43  in.  by  33  in.  basket. 
Twenty-four  0.14-hp^Sewing  machines  and  auxiliary  apparatus. 

being  driven  by  a  i-hp  motor.  The  cars  are  equipped  witi 
electric  tights  which  can  be  seen  from  the  outside  througl 
a  bull's-eye  in  the  inclosure  door,  indicating  when  the  car  ' 
at  a  landing.    Locking  devices  are  provided-  so  that  the  ca 
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cannot  be  started  if  any  landing  door  is  open.  The  ash 
hoist  between  the  boiler-room  ash  pit  and  the  street  has  a 
capacity  of  15  tons  per  hour  and  is  gear-driven  by  a  3-hp 
motor. 

A  package  conveyor  installation  is  in  service  in  the  sub- 
basement  to  facilitate  the  classification  of  parcels  for  ship- 
ment. It  consists  of  a  system  of  canvas  and  rubber  belts 
receiving  packages  from  the  floor  above  through  chutes 
md  carrying  them  past  rows  of  bins  assigned  to  various  lo- 
;alities  reached  by  the  delivery  service.     Three  motors  of 

hp  rating  each  are  required  to  drive  this  equipment,  the 
jelts  ranging  from  24  in.  to  36  in.  in  width  and  running  at 
1  speed  of  75  ft.  per  minute. 

Motor-Driven  Fans  and  Pumps 

Motor-driven  supply  fans  are  in  service  for  furnishing 
fresh  air  to  the  mechanical  plant,  sub-basement,  basement, 

tasement  balcony  and  the  entrances,  there  being  four  fans 
,or  this  work  placed  in  an  auxiliary  machinery  room  ad- 
joining the  engine  room.  The  capacities  of  these  fans 
;ange  from  12,000  cu.  ft.  to  34,675  cu.  ft.  per  minute.  All 
re  belt-driven  by  individual  motors  varying  from  lo-hp  to 
o-hp  in  rating.  The  main  selling  floors  are  ventilated  by 
atural  inflow  and  outflow.  An  air-washer  installation  is 
rovided  for  the  sub-basement,  basement  balcony  and  base- 
lent,  with  a  duplicate  set  of  centrifugal  pumps  direct 
riven  by  motors,  the  pumps  ranging  from  2  in.  to  3  in.  in 
ze,  and  the  motors   from  2  hp  to  5  hp.     Seven  motor- 
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■ivcn  exhaust  fans  are  in  use  in  the  establishment,  five 
fing  on  the  roof,  one  in  a  small  kitchen  off  the  basement 
iilcony,  and  one  in  a  vent  duct  for  the  shipping  department. 
Motors  with  automatic  starters  are  in  use  operating  air 
•mpressors,  a  deep-well  pump,  sewage  ejectors  and  an  air- 
asher  overflow  pump.  Two  main  compressors  are  in- 
railed,  each  of  the  Bury  type,  with  6-in.  by  6-in.  cylinders, 
*iven  by  a  7.5-hp  motor  in  each  case  and  delivering  air  at 
«  lb.  pressure  per  sq.  in.  A  sprinkler  system  with  about 
;00  International  nozzle  heads  is  installed,  the  sources  of 
■!lter  supply  being  a  triple  connection  with  the  city's  high- 
'essure  mains,  three  pressure  tanks  on  the  roof  and  four 
;;amer-pipe  connections.  The  show  windows  arc  equipped 
1th  a  dry-pipe  system,  the  air  pressure  on  which  is  auto- 
ntically  maintained  by  a  vertical  single-cylinder  com- 
fessor  driven  by  a  3-hp  motor.  Two  vacuum  cleaning 
limps  are  installed,  each  driven  by  a  20-hp  belted  motor. 

\         Miscellaneous  Motor-Driven  Equipment 

[The  laundry  contains  two  washing  machines,  two  extract- 
(];,  a  loo-in.  flatwork  ironer  and  a  36-in.  body  ironer, 
ilaup-driven  by  a  lo-hp  motor.  In  the  alteration  depart- 
rnt  are  about  two  dozen  sewing  and  auxiliary  machines, 
e:h  individually  driven  by  a  motor  of  about  0.15-hp  rating, 
derated  from  the  lighting  feeders.  Other  electrical  ap- 
pcations  are  small  motors  operating  dish  washers,  a  vege- 
tjile  peeler,  an  apple  parer,  a  meat  chopper,  a  polisher,  an 


ice  cuber  and  an  ice  breaker  in  the  culinary  department,  ice- 
cream freezers,  two  soda-water  carbonators,  a  small  print- 
ing press,  two  vacuum  pumps  on  the  steam-heating  system, 
hair  driers,  electric  heaters,  vibrators,  electric-bell  service, 
an  "Eco"  watchman's  clock  system,  thirty-six  electric  flat- 
irons,  portable  fans,  Lamson  pneumatic  service,  and  a  500- 
mile  Marconi  radio  station  located  on  the  roof.    The  latter 
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FIG.    14 HOURLY    CONSUMPTION    OF   DEPARTMENT   STORE 

employs  two  120-ft.  steel  towers,  about  250  ft.  apart,  and  a 
5-kw  motor-generator  set.  A  continuous  twenty-four-hour 
watch  is  kept  in  the  station,  and  at  intervals  bulletins  are 
posted  on  the  first-floor  balcony  for  the  benefit  of  patrons. 

The  accompanying  load  curves  are  representative.  Fig. 
15  giving  the  output  between  11.30  a.  m.  and  7  p.  m.  on 
Dec.  24,  1912,  the  day  of  the  heaviest  load  carried  by  the 
plant,  and  Fig.  14  showing  the  variation  in  output  from 
hour  to  hour  for  a  complete  twenty-four-hour  run  on  Mon- 
day, Jan.  13,  1913.  In  the  former  case  the  ma.ximum  load 
was  720  kw,  occurring  at  5  p.  m.,  the  lighting  output  at  the 
time  being  480  kw  and  the  power  load  240  kw.  The 
motor-service  and  lighting  peaks  did  not  quite  overlap,  al- 
though the  readings  were  taken  at  the  height  of  the  Christ- 
mas shopping  season.  The  peak  load  on  Jan.  13  was  about 
640  kw. 

Among  those  supplying  motors  for  the  Filene  establish- 
ment were  the  General  Electric  Company.  Diehl  Manufac- 
turing Company,  Western  Electric  Company,  Jenney  Elec- 
tric Manufacturing  Company,  and   Sprague   Electric  Com- 


For  7.5  Hours 

Tofa/  L  ight  Load       26/0  KW.H. 

•    Power     •  1267    •    • 

-  Might Load'tm     •    • 

Average  KW.  SS&3  KW. 

Motximum  Demand 
L/cf/rf  ■fSe.S  KW. 

Porver  241.3    • 

Power  and  Lie) hi-     72O.0    • 
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FIG.    15 DAILY  LOAD  CURVES  OF  FILENE   STORE   PLANT 

pany ;  rheostats  and  motor  starters,  the  Cutler-Hammer 
Manufacturing  Company,  the  Cutter  Company  and  the  Con- 
dit  Electrical  Manufacturing  Company;  lighting  fixtures, 
the  Pettingell-Andrews  Company;  fans,  the  B.  F.  Sturte- 
vant  Company.  Mr.  David  A.  Chapman,  betterment  en- 
gineer, is  mechanical  and  electrical  superintendent  of  the 
installation. 


Graphic  Solution  for  Illumination  Problems 


rhart  for  rapid  calculation  of  illumination  density  from 
known  values  of  candle-power  and  of  vertical  and  hori- 
zontal distances  from   the  source.     By  Neville  S.  Dickinson 


MANY  tables  have  been  prepared  to  reduce  the  labor 
and  shorten  the  time  involved  in  the  solution  of 
illumination  problems.  This  was  the  purpose 
that  led  to  the  construction  of  Illununation  Charts  i  and  2, 
here  shown.  Fig.  3  illustrates  a  chart,  reduced  in  size,  suit- 
able in  scales  for  interior  illuminants,  and  Fig.  I  shows  a 
chart  designed  for  exterior  work.  The  problem  of  finding 
the  illumination  at  any  point  from  a  lamp  the  light  distribu- 
tion curve  of  which  is  known,  given  the  elevation  of  the 
lamp  above  the  illuminated  plane  and  its  horizontal  distance 
from  the  point  in  question,  can  be  solved  much  more  rap- 
idly with  the  aid  of  these  charts  than  with  tables,  and  with 
an  error  not  exceeding  5  per  cent,  and  generally  not  more 
than  I  per  cent,  on  charts  12  in.  by  12  in.  or  thereabouts. 
The  reverse  problem — namely,  of  determining  the  various 
heights  and  distances  at  which  a  given  illumination  may  be 
obtained — which  ordinarily  requires  the  drawing  of  several 
illumination  curves,  can  be  solved  with  similar  case. 

As  an  example,  suppose  it  is  desired  to  find  the  horizontal 


ScoleA  40 
Scales  20 
Scale  C   10 


illumination  at  t",  Fig.  2,  from  a  loo-watt  tungsten  lamp  lo- 
cated at  li,  with  its  a.xis  in  a  vertical  position.  Ordinarily, 
the  problem  would  be  solved  as  follows:  After  having 
found  AC,  the  angle  x  would  be  obtained  from  trigonometric 
tables  or  with  a  slide  rule.     From  the  distribution  curve  of 


FIG.    I — ILLUMINATION    CHART  FOR   EXTERIOR   ILLUMINANTS 

Note — The  dotted  irrcgnUir  curve  is  the  horizontal  illumination  charac- 
teristic curve  (scale  H)  of  a  100-watt  "Mazda"  lamp,  clear  bulb,  fitted 
with  an  MM  12in,  diffuscr.  and  is  shown  to  illustrate, the  method  of  using 
this  chart.  The  dotted  lines  show  how  to  proceed  in  order  to  find  the 
horizontal  illumination  from  this  lamp  at  a  point  located  5  it.  laterally 
and  10  ft.  liorizontally  with  respect  to  the  lamp  when  the  latter  is  at  an 
elevation  of  8  ft.  (0.37  ft. -candle,  scale  B).  If  the  illumination  at  a  point 
on  a  line  immediately  below  the  lamp  is  required,  proceed  upwa-'d  directly 
from  the  "horizontal  distance  from  lamp"  axis  to  the  correct  "height  of 
lamp"  curve,  etc.  Given  the  illumination,  proceed  in  the  reverse  order  to 
find  the  vari.-)us  heights  and  distances  at  which  it  may  he  obtained.  Points 
for  plotting  the  cliar.ictcristic  curve  of  a  lamp  arc  obtained  from  its  distri- 
bution curve  by  multiplving  the  candle  power  P.  at  various  angles  (x), 
measured  from  the  vertical,  by  cos'jr  when  horizontal  illumination  is  de- 
sired and  by  cos^j:  for  normal  illumination.  Use  one  of  the  upper  scales  and 
the  right  h.ind  scale  of  degrees  for  plotting  these  points  and  draw  a 
smooth  curve  through  them. 


FIG.    2 — GRAPHIC    METHOD    OF    FINDING    ILLUMINATION    AT  H 
POINT   ON    A   LINE   PASSING  DIRECTLY   BENEATH    A    LAMP       j 

the  lamp   (Fig.  4)  the  candle-power  P  at  the  angular  disi 
placement  x  would  be  scaled  off.     It  is  122  cp  in  this  ca«  ■ 
EC  =  5'  -|-  10'  +  8*  =  189.     The  horizontal  illumination 
then  is 

Pcosx       122X0.58 
^  =  -EC-  =  —.8^  =  °-^"5  ^*-^=^"'"^- 
On  the  first  chart  (Fig.  3)    the  horiontal  charact^ 
curve,  which  will  be  explained  shortly,  is  given  in  •': 
lines,  and  the  method  of  solving  this  same  problem  graph 
cally  is  shown  by  the  dotted  arrowed  lines.    Thus,  referrir 
to  Fig.  3,  from  the  5-ft.  point  on  the  "lateral  distance 
lamp"  axis,  move-  horizontally  to  the  curve  starting 
10  ft.  on  the  scale  of  horizontal  distances.    From  thi- 
proceed  vertically  to  the  "height  of  lamp"  curve  11 
'•S  ft.,"  then  travel  in  a  horizontal  direction  u.  the 
characteristic  curve,  then  vertically  downward  to  tli- 
"height  of  lamp"  line,  and  finally  leftward  to  the  foot- 
scales.    The  answer  in  this  case,  scale  B.  is  0.38  ft.-can; 
as  nearly  as  one  may  judge,  which,  therefore,  is  an  error 
0.38  —  0.375 

0.375 

or  roughly  1.3  per  cent. 

Looking  at  the  chart,  it  may  be  readily  seen  that  had  1 
reverse  problem  been  stated — that  is,  of  locating  C,  gi^ 
the  illumination  of  0.375  ft.-candle — one  could  have  d( 
this  by  merely  proceeding  on  the  chart  in  the  reverse  on^ 
The   illumination   cf  0.375    ft.-candle,   of   course,  may  ' 
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obtained  at  an  infinite  number  of  points,  but  we  have  in 
mind  a  point  on  BC,  when  the  lamp  is  stationed  at  a  lateral 
distance  of  3  ft.  from  this  line  and  at  an  elevation  of  8  ft. 
The  problem  is  naturally  indeterminate  unless  the  elevation 
and  lateral  distance  be  so  chosen  as  to  limit  the  result  to  a 
single  unknown  quantity,  namely,  the  horizontal  distance 
of  the  point  from  the  light  source.  It  is  in  solving  this  lat- 
ter problem  (that  is,  given  the  illumination  to  find  the  vari- 


At  D,  according  to  the  chart,  the  illumination  (horizontal) 
is  approximately  0.475  ft. -candle. 

With  regard  to  Chart  2  (Fig.  i)  it  is  only  necessary  to 
say  at  this  point  that  a  problem  similar  to  the  one  outlined 
in  connection  with  Chart  I  is  given  on  it,  and  that  in  this 
case  the  dotted  curve  is  the  normal  illumination  character- 
istic curve  of  a  6.6-amp  magnetite-arc  lamp. 

For   reference   it   will   be   conxenient   to   write   down     at 


FIG.   3 — ILLUMINArlON   CHART  FOR   INTERIOR   ILLUMINANTS 


ng  this  chart.     Th. 


e  ^Rcale  A)  of  a  6.6  amp  magnetite-arc  lamji  and  is  shown  to 
order  to  find  the  normal  illumination  from  this  l.imp  at  a  point 
latter    is   at    an   elevation    of    20    ft.    (0.177    ft. -candle,    scale   A). 


Dcalcd  15  ft.  laterally  and  90  ft.  horizontallv  with  respect  to  the  lamp  when  the  latter  is  at  an  elevation  of  20  It.  (0.177  It. -candle,  scale  A>. 
H  the  illumination  at  a  point  on  a  line  immediately  below  the  lamp  is  required,  proceed  upward  directly  from  the  horizontal  distance  from  lamp 
iixis  to  the   correct   "height   of  lamp"   curve,   etc.     Given   the  illumination,   proceed   in   the   reverse   order   to   find   the   various   heiRhts  and   distances  at 


llvhich   it  may  be  obtained.     Points   for   plotting  a   characteristic   curve   of  a  lamp 

i»ower,   P,   at  various   angles    ( x) ,    measured    from    the   vertical    position,   by  cos-.r    or    cos'.r     when     noriiial 

icsired.     I'se  one  of  the  upper  scales  and  the  right-hand  scale  of  degrees  for  plotting   these   points  and   d 


from  its   distrihtition 


by   nuiliiplying  the  candle 
illuminalion     respectively     ' 
Lirve  through  them. 


lus  heights  and  distances  at  which  it  may  be  obtained)  that 
jhe  charts  are  exceedingly  useful,  for,  as  has  just  been 
'nentioned,  it  is  ordinarily  necessary  to  draw  several  illumi- 
iiation  curves,  one  for  each  elevation  of  lamp  it  is  desired 
o  consider,  in  order  to  solve  this  problem. 

To  find  the  illumination  at  a  point  on  a  line  passing  di- 
■  ctly  beneath  the  lamp,  say  at  D  (Fig.  2),  proceed  directly 
ipward   from   the   "horizontal   distance   from   lamp"   axis. 


once  the  three  equations  expressing  normal  (?,,),  horizontal 
(3ft).  and  vertical  (Pt)  illumination  at  a  point  in  terms  of 
the  height  of  suspension  (H)  of  the  light  source  above 
the  illuminated  plane,  the  angular  displacement  (;ir)  of  the 
light  ray  from  the  vertical,  and  its  candle-power  (P). 
They  are 

P  cos'  X  ,   , 


P  cos'  X 
P  cos'  X  sin  X 

It 


(2; 


(3) 


At  present  consideration  will  be  given  exclusively  to 
equation  2,  which  is  the  equation  for  horizontal  illumina- 
tion.    The  first  point  to  note  about  it  is  that  P  and  x  are 


FIG.  4 — DISTRIBUTION  CURVE  OF  A   lOO-WATT  TUNGSTEN   LAMP, 
ri.EAB  BULB,  FITTED  WITH  A  DIFFUSER  REFLECTOR 

related  or  dependent  variables.  For  example,  referring  to 
Fig.  4  it  is  seen  that  as  the  angle  x  varies  so  does  the 
candle-power  P,  according  to  a  law  which  need  not  here  be 
discussed.  It  is,  therefore,  plain  that  one  may  multiply  the 
candle-power  P  at  any  angular  displacement  x  by  cos^  x 
and  deal  with  (Fcos'.r)  values  as  a  single  number  in  equa- 
tion 2  instead  of  P  and  cos'  x  separately.  In  addition  to 
having  a  "distribution  curve"  of  a  lamp,  one  may  also  have 
a  "horizontal  illumination  characteristic  curve,"  whose  co- 
ordinates are  Pcos';r  values  and  angular  displacement  from 
the  vertical  x.  For  the  purpose  in  hand  it  will  be  conveni- 
ent to  use  rectangular  co-ordinates. 

A  portion  of  such  a  curve  is  given  in  quadrant  2  of  Fig. 
6,  where  the  abscissas  are  P  cos'  x  values  and  the  ordinates 
are  degrees  displacement  from  the  vertical.  The  complete 
curve  is  given  in  Fig.  3.  Points  for  plotting  this  curve,  as 
has  just  been  indicated,  are  obtained  from  the  candle-power 
distribution  curve  of  the  lamp,  or  where  available,  directly 
from  illumination  test  records,  by  multiplying  the  candle- 
power  values  at  any  angle  by  the  cosine  cubed  of  that  angle. 
For  example,  from  Fig.  4,  the  cp  of  the  lamp  at 
an  angle  of  50  deg.  is  125;  cos' 50  is  0.265.  Hence,  Pcos';r 
=  125X0.265  =  33.1,  which  gives  the  point  A  on  the 
characteristic  curve  in  Fig.  6.  From  fifteen  to  twenty  min- 
utes is  required  to  compute  the  points  for  such  a  curve,  plot 
them  and  draw  the  curve,  when  a  slide-rule  and  a  French 
curve  are  available. 

It  has  already  been  noted  that  the  intensity  of  a  light  ray 
from  a  lamp  and  its  angular  displacement  are  related  vari- 
ables:  knowing  the  angular  displacement  and  having  the 
characteristic  curve  of  the  lamp  plotted,  one  may  readily 
find  the  corresponding  P  cos'  x  value.  But  the  angular  dis- 
placement of  the  light  ray  which  illuminates  a  particular 
point  depends  upon  the  height  of  suspension  of  the  lamp  and 
its  lateral  and  horizontal  distance  from  the  point.  The 
problem,  therefore,  now  is  to  provide  a  means  for  deter- 
mining the  angular  displacement  for  any  height  of  lamp  and 
lateral  and  horizontal  distance. 

Returning  to  the  example  illustrated  by  Fig.  2.  the  prob- 
lem is  to  find  the  value  of  the  angle  ARC  =  x.  The  first 
step  will  be  to  find  AC,  the  hypothenuse  of  the  triangle 
ABC.  This  is  done  in  quadrant  4,  Fig.  6.  Thus,  AC  = 
T^/j'-)-  10'  =  II. 2;  which  is  the  value  obtained  by  projecting 
to  the  curve  in  quadrant  4  from  the  5-ft.  point  on  the  lower 
vertical  scale  of  lateral  distances  and  thence  upward  to  B. 


The  lateral  distance  of  5  ft.  may  therefore  be  consideri.-i  •, 
adding  1.2  ft.  to  the  horizontal  distance  from  the  lamp. 
This  step  is  so  simple  as  to  require  no  further  explanation. 
Proceeding,  it  is  seen  that 

AC       II. 2 
x  =  arc  tan  -77.  =  — — -  =  1.40. 
AE         8 

Therefore,  *•  =  54  deg.  35  min.,  roughly,  which  is  the  valuf 
obtained  by  traveling  upward  from  B  io  C  and  leftward 
D  in  Fig.  6.     The  curve  in  quadrant  I,  consequently,  ex- 
presses  the   relation,   using   geometric   terms,   between   a 
angle  {x)  of  a  triangle  and  the  opposite  leg,  which  latter  i 
the  horizontal  distance  from  the  lamp  when  the  adjacei 
leg,  which  is  the  height  of  suspension,  is  constant  (8  ft.  in 
this  case).    It  is  quite  evident  that  a  series  of  such  curves, 
one  for  each  height  of  suspension,  may  be  plotted.     Points 
for  plotting  them  are  found  from  the  relation  just  explained. 
Thus,  for  the  8-ft.  "height  of  lamp"  curve  one  pair  of  co- 
ordinates would  be  45  deg.  and  8  ft.,  since  the  tangent  of 
45  deg.  is  8/8,  or  i. 

Having  found  the  angular  displacement,  54  deg.  35  min. 
at  D,  Fig.  6,  one  is  in  a  position  to  determine  the  P  cos'  x 
value,  as  explained  in  an  earlier  paragraph,  by  traveling 
from  D  to  the  characteristic  curve  in  quadrant  2  and  then 
downward  to  F  on  the  left-hand  horizontal  axis,  and  it  is 
24.3.  From  equation  2  it  is  seen  that  the  illumination  (P*) 
is  obtained  by  dividing  the  numerator  /'cos'.r  by  PP. 
Therefore  the  last  step  will  be  to  provide  a  way  of  per- 
forming this  small  operation.  The  numerator  of  this  equa- 
tion can  readily  be  found  from  the  quantities  generally 
given  in  an  illumination  problem,  as  has  already  been 
explained. 

The  abscissa  in  quadrant  3  is  F  cos'  x  and  for  the  ordi- 
nate a  scale  of  foot-candles  ^  will  be  given.    From  equation 

2  it  is  evident  that  ^h  and  P  cos'  x  vary  directly,  and  that  if 
H  is  constant  a  straight  line  passing  through  zero  will  de- 
note the  relation  between  these  two  variables.  Such  a 
line  is  drawn  in  quadrant  3  for  a  constant  height  of  sus- 
pension of  8  ft.  For  a  complete  chart  a  line  for  a  number 
of  different  heights  of  suspension  must  be  drawn.  Con- 
tinuing the  illustrative  problem,  from  F  one  would  travel  to 
G  (since  the  "height  of  lamp"  is  8  ft.),  and  at  H  find  the 
illumination  to  be  0.38  ft.-candle  horizontal  illumination. 

A  chart  arranged  as  in  Fig.  6,  while  convenient  for  ex- 
planatory purposes,  would  occupy  considerable  space  and 
occasion  considerable  traveling  in  working  out  a  problem. 
Both  of  these  difficulties  may  be  greatly  reduced  by  revolv- 
ing quadrant  2  about  the  Y  axis  through  180  deg.  so 
that  it  coincides  with  quadrant    I,  and  revolving  quadrant 

3  about  the  Y  axis  into  quadrant  4  and  then  about  the  X 
axis  so  that  it  also  coincides  with  quadrant  i.     This  plan 
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FIG.    5 — DISTRIBUTION     CURVE    OF     A      MAGNETITE-ARC     LAMP 
EQUIPPED  WITH  A  CLEAR  GLOBE  AND  CONCENTRIC  REFLECTOR 

will  give  the  arrangement  shown  in  Figs,  i  and  3  and  ii 
no  way  change  the  relation  existing  between  the  variou 
scales.  The  P  cos'  x  scale  will  then  fall  along  OX'  and  th 
foot-candle  scale  along  OY.  It  will  be  noted  that  th 
Pcos'.r  scale  and  the  scale  of  angular  displacement  are  ir 
termediate  scales  and  are  not  necessary  in  solving  a  pro! 
lem.     For  example,   ^fom   C  one  may  pass  directly  to  ■ 
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it  stopping  to  read  the  degrees  at  D,  and  from  E  he  may 
ntinue  to  G,  having  no  need,  so  far  as  the  solution  of  a 
oblem  is  concerned,  to  note  the  P  cos°  x  value  at  F.  Ex- 
pt  for  the  fact  that  these  two  scales  are  needed  for  plot- 
ig  the  characteristic  curve  of  lamps,  they  might  be 
ased.  In  the  finished  chart  they  are  placed  on  the  upper 
,d  right-hand  margins,  where  they  in  no  way  interfere 
th.the  scales  in  more  general  use. 

So  far  no  mention  has  been  made  of  equations  i  and  3, 
|r  normal  and  vertical  illumination  respectively.  These 
luations  are  similar  in  form  to  equation  2  and  differ  from 
ionly  in  the  trigonometric  function  of  x  of  the  numerator, 
[lerefore.  if  normal  illumination  were  desired  instead  of 

rizontal,  it  is  plain  that  the  scale  which  has  been  re- 
rred  to  as  the  P  cos'  x  scale  may  represent  P  cos'  x 
lues,  and  a  normal  illumination  characteristic  curve  may 

plotted,  using  this  scale  in  conjunction  with  the  "angular 

stance  from  the  vertical"  scale.     When  using  this  curve 

answers  on  the  foot-candle  scale  will  be  foot-candles 
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QUADRANT    t 


QUADRANT  4 


ft    6 — GRAPHIC    METHOD    OF    FINDING    ILLUMINATION    AT    A 
POINT    BY    MEANS    OF    QUADRANTS 

ncmal  illumination.  To  obtain  the  vertical  illumination 
frn  a  lamp,  its  vertical  illumination  characteristic  curve 
wild  be  drawn  in  the  same  manner,  one  of  the  upper  scale 
thi  representing  (Pcos'xsinx)  values,  and  on  the  foot- 
caJle  scale  the  answer  would  be  vertical  illumination,  when 
U!',ig  this  curve.  On  Chart  i  (Fig.  3)  three  foot-candle 
soles  are  given,  namely,  A,  B  and  C,  and  three  correspond- 
in;  scales  P  cos'  X  values  are  given.  Scale  C  is  most  con- 
venient for  plotting  the  characteristic  curve  of  small  units, 
th;  is,  of  less  than  100  cp.  For  larger  units  it  is  neces- 
sa  to  use  either  scale  A  or  scale  B.  On  Chart  2  (Fig.  i) 
or-  two  scales  are  given,  one  suitable  for  the  large-flame 
an;  the  luminous-arc  lamps,  and  the  other  for  tungsten  and 
otlr  small  units  employed  for  exterior  work. 

nart  2  is  similar  to  Chart  i,  except  for  the  special  cross- 
set  on  paper.  The  peculiarity  of  this  paper  is  that  starting 
fry  the  zero  point  and  proceeding  upward,  downward  and 
to  lie  right  the  sections  diminish  in  length  according  to  an 


arithmetic  progression.  With  this  special  paper  it  is  possible 
to  obtain  a  chart  reading  with  accuracy  over  a  wide  range; 
for  instance,  from  o.oi  ft. -candle  to  2  ft. -candles  and  from 
I  ft.  to  300  ft.  horizontal  distance,  within  comparatively 
moderate  limits.  It  is  owing  to  this  special  paper  that  the 
"height  of  lamp"  lines  are  curved  instead  of  straight. 

An  interesting  point  is  the  manner  of  ascertaining  the 
maximum  illumination  and  its  location.  The  characteristic 
curve  on  Chart  2  has  a  very  pronounced  ma.ximum  point, 
occurring  at  about  26  deg.  from  the  vertical  (see  Fig.  5), 
as  may  be  seen  by  glancing  over  to  the  right-hand 
scale  of  degrees  (Fig.  i).  To  determine  the  value 
of  the  maximum  illumination,  say  at  30  ft.  elevation, 
move  from  the  maximum  point  of  the  characteristic  curve 
vertically  to  the  30-ft.  "height  of  lamp"  straight  line, 
and  then  horizontally  to  the  foot-candle  scale,  where  the  nor- 
mal illumination  is  found  to  be  0.918  ft. -candle.  To  determine 
where  this  maximum  occurs,  move  from  the  maximum  point 
of  the  characteristic  curve  in  a  horizontal  direction  to  the 
30-ft.  "height  of  lamp"  curve  line,  and  then  vertically  down- 
ward to  the  scale  of  horizontal  distances,  and  it  is  found  to 
occur  at  15  ft.  from  the  lamp.  At  an  elevation  of  25  ft.  the 
maximum  illumination  increases  to  1.32  ft.-candles  and 
would  be  at  12.4  ft.  from  the  lamp.  The  maximum  point  of 
the  characteristic  curve  of  the  tungsten  lamp  is  not  so  pro- 
nounced and  is  approximately  5  deg.  from  the  vertical. 

Sometimes  with  very  large  units,  when  great  accuracy  is 
desired,  it  may  be  found  convenient  to  plot  the  lower  portion 
of  the  characteristic  curve,  say  from  90  deg.  to  70  deg.,  to 
scale  B  or  C,  and  the  remaining  portion  to  scale  A,  bearing 
in  mind  that  the  illumination  is  to  be  read  on  the  correspond- 
ing foot-candle  scale.  That  is,  if  the  part  of  the  curve 
plotted  to  scale  A,  for  instance,  is  employed  in  solving  a 
problem,  then  the  correct  illumination  will  be  found  on 
scale  A  of  the  foot-candle  axis. 

We  have  now  completed  the  description  of  the  method  of 
construction  of  these  charts,  and  have  also  considered  the 
most  important  problems  which  they  assist  in  solving. 
There  are  other  points  of  minor  interest,  however,  which 
might  have  had  attention,  such  as  finding  the  illumination 
on  a  wall  or  other  vertical  plane  when  the  lamp  is  suspended 
vertically  or  the  illumination  from  a  lamp  whose  axis  is  at 
an  inclination.  Aside  from  the  very  great  saving  in  time 
and  labor  which  these  charts  make  possible,  in  comparison 
with  the  customary  methods  of  performing  illumination 
calculations,  it  may  be  well  to  emphasize  one  or  two  other 
features.  Errors  will  not,  in  general,  exceed  2  per  cent. 
When  it  is  necessary  to  interpolate  they  are  liable  to  in- 
crease to  5  per  cent,  unless  special  care  is  taken.  Charts 
printed  on  paper  suitable  for  blue-printing  are  most  service- 
able. Tracings,  each  with  the  characteristic  curve  of  a  lamp 
on  it  (or  perhaps  two  or  three,  one  for  each  kind  of  reflec- 
tor, etc.),  may  be  made  and  blueprint  copies  filed  in  the 
same  way  that  distribution  curves  are  now  filed  in  all 
illumination  laboratories  and  engineering  offices,  either  for 
use  in  making  calculations  in  the  laboratory  and  office  or 
for  distribution  to  prospective  customers. 


Two-Phase  to  Three-Phase  Auto-Transformers 

By  Roy  E.  Uptegraff 

Occasionally  it  is  desired  to  transform  from  two-phase 
to  three-phase  or  three-phase  to  two-phase,  as  the  case  may 
be.  for  the  purpose  of  running  a  three-phase  motor  or  other 
apparatus  from  a  two-phase  line,  or  vice  versa.  This  may 
be  accomplished  by  placing  on  each  leg  of  a  three-phase 
core  single  windings  as  shown  in  Fig.  i.  Each  leg  is  wound 
with  sufficient  turns  for  1 15.2  per  cent  of  the  line  voltage, 
and  taps  are  brought  out  for  100  per  cent  and  50  per  cent 
of  the  line  voltage  as  shown. 

For  a  better  understanding  of  the  two-phase  and  three- 


ELECTRICAL    WORLD 


Vol.  62, 


phase  relation,  reference  should  be  made  to  Fig.  2.  Lines 
I  and  4  and  2  and  3  in  the  figure  represent  vcctorally  the 
two  phases  of  the  two-phase  circuit  since  they  are  equal  in 
length  and  at  right  angles  to  each  other,  the  two-phase 
angle  being  90  deg.  Lines  I  and  2,  2  and  3  and  3  and  I 
are  equal  and  are  at  the  angle  of  60  deg.  with  each  other, 
this  being  the  three-phase  delta  angle. 

If  the  current  in  the  two-phase  side  be  represented  by 
/,  the  current  in  the  three-phase  lines  will  be  1. 1 52  /,  neg- 
lecting the  magnetizing  and  loss  currents.  The  currents  in 
the  three  legs  of  the  delta  are  not  equal  but  are  as  shown 
in  Fig.  I. 

The  winding  in  legs  A  and  B  required  for  100  per  cent 
of  the  voltage  need  be  large  enough  for  only  7.6  per  cent 
of  the  two-phase  current,  while  the  extra  15.2  per  cent  of 
the  winding  must  be  designed  for  50  per  cent  of  the  two- 
phase  current.  The  current  in  leg  C  must  be  designed  for 
50  per  cent  of  the  line  current. 

In  explanation  of  the  dififerent  currents  in  the  windings 
it  will  be  noted  first  that  in  Fig.  i  the  apex  of  the  delta  is 
connected  to  one  three-phase  line  and  one  two-phase  line. 
Since  the  currents  in  the  three-phase  lines  are  equal  to 
1. 152  /  and  the  two-phase  current  is  /,  then  the  current  in 
the  upper  parts  of  sides  A  and  B  of  the  delta  is  1.152  /  — 
/  =  0.152  /,  or  0.076  /  in  A  and  B  each  from  the  apex  to 
the  tap.  The  rest  of  the  sides  A  and  B  must  be  designed 
for  the  same  current  as  in  side  C,  as  these  are  connected 
in  series. 

As  the  whole  two-phase  current  flows  into  the  middle  .1 
side  C  as  shown,  it  can  be  easily  seen  that  50  per  cent 


FIGS.     I    AND    2- 


-CONNECTIONS     FOR    TWO-PHASE    AND    THREE- 
PHASE    TRANSFORMATION 


Motor-Operated  Wharf  at  Montgomery,  Ala. 

To  acconnnodalc  llic  50-lt.  rise  and  fall  in  the  .-Mabanu 
River  opposite  Montgomery.  Ala.,  an  electrically  operated 
municipal  steamboat  wharf  has  been  installed,  the  feature 
of  which  is  a  movable  unloading  platform  which  can  be 
lowered  along  an  inclined  trackway  to  the  water's  edge. 
As  frciglit  is  unloaded  from  the  barges  onto  this  platform, 


this  current  will  flow  in  each  half  and  the  lower  parts  of 
sides  A  and  B. 

The  size  of  standard  three-phase  transformer  parts  re- 
quired for  a  two-phase-three-phase  auto-transformer  of 
this  type  is  found  as  follows : 

The  value  of  the  kilovolt-amperes  in  the  sides  A  and  B  is 
2  (0.076  /  X  £  -f  0.5  /  X  0-152  E)  ID-"  =  0.304  /  £  X  10"'. 

The  kva  in  side  C  = 

0.5  /  X  1152  E  X  10-'  =  0.576  /  £  X  10"'. 

The  total  kva  in  the  windings  = 

0.304  /  £  X  10"'  +  0.576  /  £  X  10"*  =  0.88  /  £  X  10'. 

As  this  amount  of  power  is  transmitted  through  only  one 
winding   on   each    leg,   while   an   ordinary   tw^o-coil   trans- 
former would   have   two   windings   on   each   leg.    for   this 
amount  of  power,   in  terms  of   an  ordinary   transformer, 
o.88/£Xio"' 

the  rating  would  be  equal  to = 

2 
0.44  /  £  X  10""  in  kva.     The  power  in  the  line  is  2  /  £ 
X  10''.     Therefore,  the  rating  of  the  auto-transformer  in 
terms  of  a  standard  transformer  as  a  percentage  of  the 
0.044  /  £ 

line  kva  mav  be  expressed  as =  22  per  cent. 

2  /  £  X  10"' 

The  most  desirable  feature  of  the  above  auto-transformer 
over  that  of  other  methods  for  two-phase  to  three-phase 
transformation,  according  to  the  author's  point  of  view,  is 
its  balanced  operating  condition.  The  above-described 
method  of  transformation  was  devised  by  Mr.  William  T. 
Taylor. 


FIG.     I oE.NEkAL    VIEW    OF    -MOTOR-OPERATED    WllAKF    AT 

MONTGOMERY,   ALA. 

small  cars,  also  running  on  the  inclined  track  mentioned, 
transfer  the  freight  to  wagons  waiting  at  the  top  of  tht 
bank.  The  inclined  trackway  is  300  ft.  in  length  and  rises 
at  an  angle  of  22  deg. 

A  60-hp  Westinghouse  5o"o-volt  direct-current  motor  fur- 
nishes power  through  a  Lambert  hoist  mechanism  to  operate  1 
both  the  movable  platform  and  tlie  two  8-ft.  by  12-ft.  cirs 
The   latter,   of   course,   are    in    continuous   operation  while 
the   wharf    is    in    use.   while   the   30-ft.   by   60-ft.   platform 


FIG.   2 MOTOR   AND   HOIST   APPARATUS  AT    MONTCOMEHV 

WHARF 

need  be  moved  only  with  changes  in  the  stage  of  the  nve 
Montgomery  is  at  the  head  of  all-year  navigation  on  tl 
Alabama  River,  being  410  miles  up  from  Mobile  and  tl 
Gulf.  In  the  general  view.  Fig.  i.  there  is  seen  the  rear ' 
Montgomery's  big  "Key  to  opportunity"  electric  sign  whi' 
faces  the  railway  station. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Renting  Tungsten  Fixtures  at  Houston,  Tex. 

The  Houston  (Tex.)  Lighting  &  Power  Company  has 
iugurated  a  tungsten-fixture  rental  campaign,  ottering  to 
esent  or  new  customers  the  use  of  a  250-watt  pendant  fix- 
re,  complete  \fith  14-in.  globe  and  250-watt  lamp,  at  the 
te  of  40  cents  per  month.  More  than  200  of  these 
ndants  are  now  in  service  at  Houston  and  have  shown 
rprisingly  few  renewals.  In  addition  to  the  rental,  the 
itomer  pays  12  cents  per  kw-hr.  for  the  energy  used. 
le  first  cost  of  the  pendant  is  made  up  as  follows:  Lamp, 
39:  fixture,  $1.50;  shade,  $0.75;  total,  $3.64. 


Electric  Roadster  in  Difficult  Run 

^luch  attention  was  attracted  recently  in  Chicago  auto- 
bile  circles  by  a  run  from  Chicago  to  Cedar  Lake,  Ind., 

jd   return   made   by  an   electric   roadster  driven   by   Mr. 

chard  Mansell,  Chicago  retail  branch  manager  of  the 
rland-Grannis  Company.    This  is  said  to  be  the  first  time 

It  an  electric  vehicle  has  been  driven  to  Cedar  Lake  and 


ELECTRIC    ROADSTER    IN    DIFFICULT    RUN 

I -k  The  distance,  according  to  the  speedometer  on  the 
r  ,  15  97.2  miles  and  there  are  many  grades  and  hills  to 
tiptiate.  Because  of  the  hills  it  had'  been  thought  impos- 
sfe  for  an  electric  car  to  make  the  trip  on  one  charge, 
the  car  used  was  a  stock  car  of  the  Borland  company, 
h|'ing  an  equivalent  of  forty-two  cells  of  eleven-plate  high- 
«J  exide  batteries.  The  average  speed  during  the  run  was 
I  miles  per  hour. 


Btreet-Car  Folder  Advertising  at  New  Orleans 

-ach  week  the  commercial  department  of  the  New 
Cleans  Railway  &  Light  Company  issues  30.000  copies  of 
"little  central-station  folder,  "Railway  Topics,"  which  is 
«:nbuted  from  boxes  on  the  street  cars  of  the  company. 
Ering  the  tedium  of  a  ride  home  or  downtown  the  passen- 
g  without  a  newspaper  is  usually  glad  to  avail  himself  of 
0.  of  these  breezy  little  four-page  fliers,  and  for  these 
wiutes  the  central-station  arguments  it  contains  invariably 
"t'e  his  undivided  attention.  "Railway  Topics"  is  a  four- 
PVe  sheet,  folded  four  times  into  one-column  vest-pocket 


width.  Besides  the  central-station  propaganda,  the  pages 
are  enlivened  with  many  paragraphs  in  lighter  vein,  and 
there  is  usually  an  illustrated  article  on  some  energy- 
consuming  device  which  the  commercial  department  is 
pushing  at  the  moment.  This  street-car  folder,  the  New 
Orleans  commercial  staff  declares,  is  one  of  the  most  valu- 


STREET-CAR  FOLDER 


able  forms  of  advertising  available  for  a  combination  rail- 
way and  lighting  company  where  use  can  be  made  of  the 
company's  cars. 


A  Moving  Electrical  Exhibit  at  Yonkers,  N.  Y. 

In  the  accompanying-  illustration  is  shown  one  of  the 
trucks  displayed  by  the  Yonkers  Electric  Light  &  Power 
Company  in  the  automobile  division  of  the  "Bright  Light 


ELECTRICAL   EXHIBIT   ON    TRUCK  AT   YONKERS,    N.    Y. 

Parade"  which  was  held  at  Yonkers,  N.  Y.,  early  in  Sep- 
tember to  celebrate  the  installation  of  150  lamp-posts.  "Do 
it  electrically"  and  the  company's  name  were  painted  in 
big  letters  on  each  side  of  the  truck.  The  truck  carried  a 
miniature  dwelling  and  various  kinds  of  apparatus  to  be 
operated  electrically  from  the  central  station's  lines. 
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Elsctric  Service  Data  from  Fort  Worth,  Tex. 

Fort  Worth,  Tex.,  a  city  of  85,000  population,  has 
15,014  residences,  in  10,022  of  which  electric  service  is  in 
use.  The  l-'ort  Worth  Power  &  Light  Company  has  in  all 
12,500  electric  customers,  of  which  number  500  are  users  of 
electric  motors  having  a  total  connected  load  of  12,000  hp. 
All  of  the  forty-four  local  hotels,  including  the  million- 
dollar  Westbrook,  employ  central-station  service.  Nine 
ice  factories  constitute  the  only  isolated  plants  in  the  city, 
and  even  these  are  prospective  users  of  central-station 
energy. 

Nearly  10,000  electric  irons  are  now  in  use,  three- 
quarters  of  these  having  been  sold  during  the  last  six 
months  in  a  two-man  campaign  under  an  offer  of  50  cents 
cash  and  three  monthly  payments  of  $1  each.  The  resi- 
dence rate  is  11  cents  per  kw-hr.  for  the  first  2  kw-hr.  per 
lamp  per  month,  and  7  cents  per  kw-hr.  for  all  thereover. 
In  competition  with  this  schedule  natural  gas  is  sold  at  30 
cents  per  1000  cu.  ft. 

Fort  Worth's  new  steam-turbine  station  has  a  present 
maximum  load  of  25,000  kw  and  is  the  central  generating 
point  for  fifteen  nearby  towns,  all  within  a  radius  of  150 
miles. 


Electric  Iron  Exchange  Sale  at  Marion,  Ind. 

Following  the  publication  of  the  accompanying  adver- 
tisement in  the  daily  papers  of  Marion,  Ind.,  announcing 
that  the  Marion   Light  &   Heating  Company   would   give 

r, 


==^ 


BRING  IN  YOUR  OLD  IRON  AND  EXCHANGE  IT  ,FOR J  NEW  OJ<E 


MARION  LIGHT  4  HEATINO  COMPANY 


FIG.    I FLATIRON    ADVERTISEMENT    OF    MARION     COMPANY 

a  new  electric  flatiron  with  a  five-year  guarantee  to  each 
person  bringing  in  an  old  iron  and  paying  an  additional 
$2.25,  the  office  of  the  company  began  to  resemble  the 
storeroom  of  a  dealer  in  scrap  iron.  As  the  end  of  the 
sale  was  approaching  the  old  irons  were  arrayed  upon  a 
table  to  have  their  picture  taken.  The  photograph  shows 
the  result  of  the  ten  days'  sale.     At  the  end  of  that  period 


FIG.    2 OLD    IRONS    RETURNED    IN    CAMPAIGN    AT    MARION 

the  company  was  the  possessor  of  sixty-seven  old  sad- 
irons and  also  of  sixty-seven  new  electric  iron  users  on  its 
circuits.  Considering  that  there  was  one  electric  iron  in 
use  for  each  seven  and  one-half  persons  in  the  city  before 
the  sale  began  the  results  accomplished  are  worthy  of 
notice.  Mr.  Homer  Gant  is  contract  agent  for  the  Marion 
company. 


Exceeding  the  Saturation  Limit  at  Athena,  Ga. 

A  round  thousand  electric  irons  are  now  in  service  on  the 
lines  of  the  Athens  (Ga.j  Railway  &  Electric  Company,  the 
last  202  having  been  added  during  a  recent  finishing  cam- 
paign in  which  messenger  boys  delivered  "blind"  packages 
to  the  customers'  doors.  These  202  represent  the  number 
placed  out  of  an  original  order  of  225,  although  counting 
those  returned  and  later  shipped  out  again  some  300  deliv- 
eries were  made  in  all.  The  irons  were  delivered  by  mes- 
senger at  a  cost  of  10  cents  per  package.  Next  day  the 
salesmen  follow-ed  over  the  routes  and  in  most  cases  closed 
contracts  with  the  housewives.  These  agents  witl-  paid  on 
commission,  receiving  50  cents  for  each  iron  soM.  I'ur- 
chased  in  quantities  the  irons  cost  the  company  $2.06,  and 
they  were  sold  to  customers  for  $3.  Mr.  A.  H.  Sikes.  sales 
manager  of  the  company,  had  charge  of  the  campaign. 


Large  Sub-Aqueous  Coal-Storage  Basin  at 
Indianapolis 

For  the  storage  of  coal  under  water  the  Indianapolis 
Light  &  Heat  Company  has  put  into  service  at  its  Mill 
Street  generating  station  one  of  the  largest  sub-aqueous 
coal-storage  bins  in  the  country  connected  with  an  electric 
service  plant.  The  basin  is  built  of  concrete,  the  bottom 
and  side  walls  being  from  i  ft.  to  1.5  ft.  thick,  reinforced 
with  0.5-in.  twisted  steel  rods.  The  pit  measures  100  ft 
wide,  300  ft.  long  and  18  ft.  deep  below  the  water  line. 
It  affords  space  for  storing  about  15,000  tons  of  coal  under 
water,  and  an  equal  quantity  may  be  heaped  above  the  water 
line,  making  a  maximum  storage  of  30,000  tons.  The  plan 
will  be  to  store  below  the  water  level  coal  which  is  rich 
in  sulphur  and  cheaper  in  price,  placing  above  the  water 
line  qualities  not  containing  ingredients  apt  to  ignite  by 
spontaneous  combusion. 

In  the  bottom  of  the  pit  40-lb.  T-rails  are  laid  longitudi- 
nally and  spaced  18  in.  from  center  to  center.  The  heads  oi 
the  rails  project  0.5  in.  above  the  concrete,  protecting  th< 
latter  from  the  scraping  of  the  grab-bucket.  A  row  of  con 
Crete  piers  placed  on  15-ft.  centers  extends  lengthwisi 
through  the  middle  of  the  pit.    These  piers  support  a  trestl- 


FIl  l.ING    COAL-STORAGE    BASIN     AT     INDIANAPOLIS,     INP 

with  a  standard-gage  track  at  grade  level.  A  15-ton  Bro  1 
steam  locomotive  crane  travels  back  and  forth  on  I  > 
trestle  and  handles  the  coal  on  both  sides  with  a  2-yd.  c  1 
grab-bucket,  suspended  on  a  40-ft.  boom.  Crane  : ' 
bucket  are  both  operated  by  one  man  from  his  stand  n 
the  cab.  .As  the  crane  is  self-propelled  and  equipped  "" 
trucks,   couplers   and   steam   brake,   it   does   the   switch  g 
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f  the  cars  off  and  on  the  trestle.  The  coal  cars  are  run 
ut  on  the  trestle  with  the  crane  and  dumped,  and  when  the 
oal  is  required  in  the  power  house  it  is  loaded  into  cars 
y  the  crane  and  is  then  carried  to  the  boilers.  The  ties 
n  this  track  constitute  the  only  wood  employed  in  the 
Jt  construction. 
A  7.5-hp,  4-in.  centrifugal  pump  is  used  to  fill  the  pit, 
jtaining  its  water  from  the  con<knsing-water  well  of  the 
ation,  which  is  supplied  in  turn  from  a  creek  that  has 
:en  dammed  to  secure  a  constant  supply  of  condensing 
ater.  The  cost  of  building  this  basin  was  about  $25,000. 
he  pit  was  designed  by  Mr.  Thomas  A.  Wynne,  general 
iperintendent  of  the  company,  and  was  built  under  his 
ipervision. 

.  iie  Double  Fallacy  of  Flat  Rates  for  Steam  Heating 

The  accompanying  table  presents  the  experience  of  a  cen- 
al  station  in  a  Western  town  of  8000  population  with  its 
It-rate  and  metered  steam-heating  customers.    The  analy- 


centages  of  revenue  the  company  received  from  the  flat- 
raters  as  compared  with  the  percentages  received  from 
the  meter  users. 

Summing  up  the  results  presented  in  the  table,  it  is  shown 
that  compared  with  the  metered  users  the  flat-raters  used 
106  per  cent  more  steam  per  1000  cu.  ft.  and  iii  per  cent 
more  steam  per  square  foot  of  radiation.  They  paid  $1.15, 
or  41  per  cent,  more  per  1000  cu.  ft.  and  10  cents,  or  44  per 
cent,  more  per  square  foot  of  radiation. 

On  the  other  hand,  the  company  received  31.6  per  cent  less 
revenue  per  1000  lb.  from  the  flat-raters  than  from  the 
meter  users. 

Thus,  as  the  manager  laconically  expresses  it,  "We  both 
lose."  After  inspecting  the  above  figures,  no  further  ex- 
pression is  required  of  the  company's  opinion  of  flat  rates. 
It  began  service  two  seasons  ago  "without  a  great  deal  of 
knowledge  of  steam-heating  and  connected  up  some  build- 
ings we  would  not  have  taken  on  had  we  had  our  pres- 
ent experience.  All  in  all  we  did  succeed  in  getting  some 
high    rates    for   flat-rate    usage,"   concludes   the   manager, 
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Metered  Customers  Using  Steam  Entire  Sea 

SON 

Class  of  Service 

Contents, 
Cu.  Ft. 

Radiation, 
Sq.  Ft. 

Total 
Condensa- 
tion, 
Lb. 

Condensa- 
tion per 

1.000 
Cu.  Ft. 

Condensa- 
tion per 
Sq.  Ft. 

Radiation 

Ratio, 
Radiation 
to  Cubic 
Content 

Amount 
Received 
per  1,000 

Cu.  Ft. 

Amount 
Received 
per  Sq.  Ft. 
Radiation 

Percentage 

of 
Revenue 

iry  and  meat  store . .  . 

Dank.... '. 

Bank 

20,187 
18,872 
19,964 
2S,S94 
10,005 

92,631 
152,353 
55,013 

176 
511 
329 
504 
270 

1,443 
542 
802 

56 
152 
176 
172 

98 

674 
186 
166 

2,772 
8.055 
8.918 
6,721 
9,800 

7,275 
1.221 
3,018 

318 
297 
541 
341 
363 

467 
343 
207 

1:115 

1:37 

1:61 

1:51 

1:37 

1:64 
1:281 
1  :69 

$2.31 
S.71 
6.75 
4.47 
8.18 

3.99 
0.85 
2.21 

$0.27 
0.21 
0.41 
0.23 
0.30 

0.26 
0.24 
0.15 

Printing     and  ■    telegraph 

,        office 

;  Garage  and  machine  shop  . 

irotals — Total    season   me- 
tered customers 

Averages — Total    season 
i        metered  customers .... 

394.639 

4,577 

1.682 

4,262 

368 

1  :86 

S2.80 

$0.24 

.... 

Flat- 

Rate  Customf 

RS  Using  Ste 

am  Entire  Se 

ASON 

;' Bank,  drugs  and  offices.  . 
;  Jewelry  store  and  offices. 

Stores  and  room  house.. . . 

Store  and  offices 

-  Stores 

Saloon  and  rooms 

Theater  and  rooms 

Office 

Photograph  gallery 

1  Office 

1|  Store  and  rooms 

Ij  Store 

rPlat 

i  Garage 


btals— Total  season  flat- 
rate  customers 

I  verages — Total  season 
flat-rate  customers . . .  . 


63,402 
34,408 
65,613 
130,828 
296,493 
33.133 
50,668 
4,384 
20,144 
6,104 
37,009 
32,000 
13.2S7 
79.534 


926 
450 
870 
1,833 
2,365 
524 
610 
125 
249 
150 
652 
580 
199 
310 


787 
280 
625 
1,170 
2,029 
485 
615 


12,413 
8,140 
9,527 
8,945 
6,843 
14,652 
12.130 
23,462 
15.771 
14.754 
10,000 
10,687 
13,393 
2,943 


850 
622 
718 
638 
858 
926 

1,008 
824 

1,273 
600 
567 
590 
894 
755 


1:68 

1:76 

1:75 

1:71 

1:125 

1:63 

1:83 

1:35 

1:81 

1:41 

1:57 

1:55 

1:67 

1:257 


$0.43 
0.32 
0.40 
0.23 
0.39 
0.35 
0.52 
0.36 
0.33 
0.24 
0.23 
0.27 
0.34 
0.45 


77. S 
77.5 
85.1 
54.7 
69.8 
57.7 
79.0 
66.8 
39.5 
60.8 
62.3 
69.8 
57.7 
91.1 


was  made  in  detail  for  every  customer  on  this  company's 

es  with  a  view  to  locating  those  installations  in  which  the 
utracted  "hours  of  usage"  had  been  most  flagrantly  vio- 

ed.  Those  who  are  shown  up  as  having  deliberately 
\  sted  steam  will  be  notified  that  this  must  not  continue 

ring  the  coming  season  and  a  watch  will  be  kept  to  see  if 
1  )per  care  is  taken  to  use  and  not  abuse  the  steam.    The 

lie  will  also  be  used  to  convince  customers  that  certain 
t  ngs  are  wrong  with  their  systems.  The  company  will 
pnt  out  these  faults  and  will  help  to  get  the  consumptions 
t[wn  to  what  they  should  be.  As  contracts  for  flat-rate 
^am  usage  expire,  they  will  not,  however,  be  renewed. 

The  table  makes  itself  clear,  except  perhaps  as  to  the 

trcentage  column  in  the  fiat-rate  division.     Here  the  total 

i;eipts  from  the  meter  customers  were  divided  by  the  total 

£am  in  thousands  of  pounds  used.     This  was  considered 

■   J  unity  and  the  "cents  per  looo  lb."  received  from  each  flat- 

"  >fe  customer  was  divided  by  this  figure.     In  other  words, 

r  tp  various  percentages  after  the  flat-raters  are  the  per- 


"but  it  will  be  readily  seen  that  we  lost   from  the  stand- 
point of  cents  per  looo  lb.  sold." 


An  Electric  Fan  with  Many  Uses 

An  enterprising  negro  bootblack  in  a  small  Indiana  town 
has  solved  the  problem  of  making  his  6-in.  electric  fan  a 
paying  proposition  for  himself  as  well  as  for  the  central- 
station  company.  While  he  is  putting  the  polish  on  the 
customer's  shoes  the  fan  is  placed  where  its  breezes  cool  the 
perspiring  patron.  The  base  of  the  fan  is  not  fastened  down, 
so  that  later,  when  shoes  are  to  be  dried,  the  blast  from  the 
whirling  blades  can  be  directed  against  the  footware.  At 
times  when  customers  are  few  the  bootblack  uses  the  fan 
for  his  personal  comfort,  declaring  that  even  if  there  were 
no  customers  for  a  whole  day  he  would  not  regret  the  slight 
expenditure  as  long  as  he  himself  could  be  the  beneficiary 
of  the  fan's  cooling  draft. 
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Illumination  and  Wiring 

street  Lighting  in  Fort  Wayne,  Ind. 

That  part  of  the  business  district  of  Fort  Wayne,  Ind., 
including  Calhoun  Street  from  Superior  Street  to  the 
Pennsylvania  depot,  a  distance  of  about  ten  blocks,  and  four 
blocks  of  each  of  the  three  principal  streets  crossing  Cal- 
houn Street,  is  now  being  lighted  by  ornamental  iron  posts 
carrying  five-lamp  clusters  of  tungsten  lamps.  The  city  at 
present  is  operating  195  of  these  units,  and  there  are  be- 
sides a  number  of  posts  which  were  purchased  by  indi- 
viduals where  the  spacing  of  90  ft.  was  not  satisfactory  to 
the  owners  of  the  property. 

The  posts  stand  about  15  ft.  over  all  above  the  street. 
The  white  alba  globes  surmounting  the  top  of  each  post 
arc   i()  in.  in  diameter  and  inclose  a  60-watt  tungsten  lamp, 
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FIG.    I TUNGSTEN    LIGHTING   AT   FORT   WAYNE,    I  Nil. 

while  the  four  lower  globes  are  12  in.  in  diameter  and  arc 
lighted  by  40-watt  lamps.  The  four  lower  lamps  are  oper- 
ated until  II  p.  m.  and  the  top  lamp  remains  lighted  all 
night.  Switching  is  accomplished  automatically  by  means 
of  time  switches  that  are  contained  in  the  base  of  tlu 
posts. 

To  economize  and  at  the  same  time  to  reduce  the  walk 
obstructions,  fire-alarm  boxes  are  hung  on  the  corner  posts, 
and  at  each  station  of  this  kind  a  red  band  painted  on  the 
l6-in.  globe  bears  the  words  "Fire  Alarm"  in  white  letters. 
It  is  stated  that  the  cost  of  this  type  of  installation  was 
approximaely  $1.50  per  front  foot.  Sixty  more  units  of  the 
same  type  will  be  installed  within  the  next  few  months  on 
Washington  and  JetYerson   Streets. 

In  order  to  provide  an  opportunity  for  the  residents  of 
the  city  to  contrast  the  tungsten  lighting  and  the  inverted 
magnetite-arc  lamps,  two  blocks  on  Columbia  Street  have 
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FK;.   _' — MAGNETITE-ARC   LAMPS  AT  FdKT  WAYNE,   IXD. 

been  equipped  with  the  latter  system.  The  twelve  lamps  in 
this  installation  are  staggered  90  ft.  apart  and  are  mounted 
on  ornamental  iron  standards.  The  installation  of  190  of 
these  lamps  is  now  contemplated  in  the  outlying  residence 
districts  of  the  city.  Mr.  Frank  Dix,  who  is  chief  elec- 
trician for  the  city,  states  that  the  maintenance  charge  on 
the  tungsten  lighting  will  somewhat  exceed  that  of  the  mag- 
netite-arc lamps. 

The  ornamental  iron  posts  were  made  in  the  foundry  of 
the  Kerr-Murray  Works,  a  manufacturing  concern  in  Fort 
Wayne,  Ind. 


Changing  35,000-Volt  Insulators  on  Live  Circuits 

To  change  insulators  on  a  35,000-volt  transmission  line 
while  several  large  glass  factories  are  taking  energy  from 
the  line  is  rather  an  uncommon  feat.  Such  work  was, 
however,  performed  by  a  lineman  of  the  Marion  (Ind.) 
Light  &  Heating  Company  on  one  of  its  transmission  linet 
not  far  from  the  citv  limits.     A  common  hand-axe  handle 


CHANGING    35,000-VOLT    INSULATORS    ON    LIVE    CIRCUITS 

made  into  a  wrench  and  insulated  with  four  thicknesses 
of  varnished  cambric  held  in  place  with  friction  tape  was 
used  to  free  the  line  from  the  insulator.  The  handlines 
used  in  the  operation  were  baked  over  night  in  an  oven  tc 
drive  out  all  moisture.  In  a  very  short  time  the  broker 
insulator,  which  may  be  distinguished  in  the  illustration 
was  removed  and  a  new  one  put  in  its  place.  The  fat- 
that  the  wishbone  cross-arms  on  the  line  were  all  grounde 
made  the  feat  an  exceptionally  perilous  one. 


A  Noteworthy  Central-Station  Chimney  Sign 

.\t   its    13,500-kw   generating  station   on   Webster   Stree 
Worcester,  Mass.,  the  Worcester  Electric  Light  Compan 
has  recently  erected  a  large  double  electric  sign  as  show 
in  the  accompanying  illustration,  making  one  of  the  ma- 
conspicuous  display  advertisements  in  the  city.     When  tl 
plant  was  built  provision  was  made  in  the  concrete  chin 
neys  for  the  attachment  of  such  a  future  sign,  steel  plat' 
suitable  for  holding  fabricated  steel  shoes  being  embeddi 
in  the  chimney  walls.     This  sign  bears  only  the  compam 
name,  but  it  is  56  ft.  long  and  18  ft.  high.    The  letters  a 
4  ft.  high,  the  top  of  the  structure  being  120  ft.  above  t 
street.     The  sign,  which  is  double,  just  spans  the  distan 
between  the  two  stacks,  each  of  which  is  175  ft.  in  heig 
The  illumination  is  furnished  by  800  5-watt,  ii-volt  tur 
sten  lamps,  half  the  lamps  being  on  each  face.     The  si 
was  built  by  the  American  Publicity  Company,  of  WoroJ 
ter,  and  is  operated  nightly  from  dusk  until  dawn.    7J 
frame  is  of  steel  angles  assembled  on  the  ground.    Erecti>l 
was  effected  by  the  use  of  heavy  hooks,  blocks  and  tacbll 
at  the  top  of  each 'xrhimnej-,  with  other  blocks  near '[ 
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ound  through  which  the  hoisting  cables  passed  on  their 
y  to  a  steam  engine  at  the  street  level.  After  the  frame 
s  hoisted  into  place  it  was  attached  to  the  plates  above- 
ntioned  by  shoes.     The  weight  of  the  sign  complete   is 


CENTRAI.-STATIOX    CHIMNEY    SIGN 


I  tons.     It  can  easily  be  read  at  a  distance  of  over 
from   the   station. 


srating  Results    with    a    2300-Volt   Single-Wire 
Ground-Return  Transmission  Line 

April    of   this   year   the    Benton    Harbor-St.    Joseph 
'  li. )   Railway  &  Light  Company  began  the  construction 
-'3()o-volt  single-wire  ground-return  transmission  line, 
>  ing  the  scheme  outlined  in  our  issue  of  Aug.  3,  1912. 
ir    service    began    June    I,    and    since    that    date    the 
I    has   been    continuously    in    operation,    according   to 
A.  Cavanaugh,  superintendent  for  the  company, 
the  purpose  of  the  severest  possible  test,  this  single- 
;;  rounded  line  was  built  under  the  most  adverse  con- 
ns that  such  a  line  could  be  expected  to  meet.     A  tele- 
ie  company  already  had  a  line  of  poles  along  the  route, 
ying  a  rural-line  circuit  of  two  wires  on  brackets.     Per- 
ion   was   obtained   to   reconstruct   this   line   by   placing 
mdard  5-ft.  four-pin  cross-arm  in  the  top  gain  of  these 
poles,  transferring  the  telephone  wires  to  two  pins 
I   side  of  the  arm  and  running  the  2300-volt  wire  on 
liter  pin  at  the  far  side.     The  single-wire  line  thus 
is     approximately     2.5     miles    long.       Triple-braided 
ilierproof  wire  was  used  throughout  for  both  primaries 
secondaries.    Owing  to  delay  in  securing  the  one-to-one 
sformers  desired  for  connecting  the  ground-return  line 
1  the  company's  ungrounded  system,  a  pair  of  standard 
■ibution   transformers   were   utilized,   their   secondaries 


being  connected  together  to  take  the  place  of  the  one-to-one 
units. 

Customers'  secondaries,  it  will  be  noted,  are  not  grounded, 
and  all  possible  effort  is  made  to  prevent  such  grounding. 
Lightning  arresters  are  installed  at  every  transformer. 
Transformers  are  fused  between  terminal  and  ground  and 
between  the  primary  wire  and  ground.  Both  secondary  and 
transformer  construction  is  of  the  company's  standard  type, 
the  second  or  grounded  wire  of  the  primary  being  run  to  a 
No.  4  rubber-covered  conductor,  which  is  nailed  to  the 
pole  and  covered  with  special  wood  molding.  This  ground 
wire  connects  with  both  a  24-in.  copper  ground-cone 
buried  in  moist  earth,  with  one  sack  of  charcoal  around  the 
cone,  and  a  0.75-in.  galvanized  ground-pipe  driven  deep  into 
the  earth  at  the  base  of  the  pole.  In  some  cases  it  was 
necessary  to  go  back  two  or  three  poles  to  find  lower  ground 
which  would  retain  moisture  better. 

Leaving  the  main  transformers,  at  the  end  of  the  first 
five  poles,  it  became  necessary  to  cross  a  millpond  with  a 
575-ft.  span.  This  was  done  with  a  single  messenger  and 
two  No.  8  triple-braided  weather-proof  wires  carried  on  a 
specially  insulated  hanger  so  arranged  that  if  necessary  the 
entire  span  could  be  drawn  in  at  either  end  and  any  neces- 
sary repairs  made  directly  from  the  pole.  Two  wires  were 
carried  across  this  millpond  in  the  expectation  that  a  little 
later  the  second  phase  might  be  run  out  on  another  circuit, 
thus  assisting  in  balancing  the  system. 

When  first  starting  a  great  deal  of  trouble  was  ex- 
perienced with  induction  on  the  telephone  lines.  Finally 
the  telephone  wires  were  transposed  every  fifth  pole,  using 
standard  Michigan  Telephone  Company  transpositions. 
This  helped  the  matter,  but  there  was  still  considerable 
noise  caused  by  grounds  where  the  primary  line  ran  through 
trees,  some  sections  of  the  line  traversing  heavy  maple,  elm 
and  willow  shade  trees.  This  trouble  was  only  partly 
cleared  up  before  the  men  were  called  away.  After  the 
line  had  gone  through  several  severe  electrical  storms  the 
men  were  again  put  on  the  line,  thoroughly  clearing  it  of  all 
tree  grounds,  etc.  M'hile  there  is  still  a  slight  buzzing, 
caused  by  induction  and  noticeable  when  using  the  rural 
telephone,  it  cannot  be  detected  at  the  other  end  of  the  line 
and  the  voice  transmission  is  perfectly  clear  and  normal. 
Mr.  Cavanaugh  also  reports  that  he  has  not  had  a  single 
fuse  on  this  line  put  out  by  lightning,  either  on  the  trans- 
formers or  in  residences.  At  present  there  are  no  motors 
on  the  line,  but  one  of  the  customers  is  getting  ready  to 
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SINGLE-WIRE    GROUND-RETURN    TR.\NSMISSI0N,    SHOWING    PRO- 
VISION   FOR    THREE-Pn.\SE    MOTOR    SERVICE 

install  a-  5-hp  single-phase  motor,  which  will  give  further 
data  on  operation. 

The  aim  in  installing  the  single-wire  circuit  in  such  a 
questionable  position  as  on  the  telephone  poles  was  that 
the  tests  might  be  made  under  the  most  adverse  circum- 
stances possible.  Thus  far,  Superintendent  Cavanaugh  has 
felt  thoroughly  satisfied  and  has  expressed  the  belief  that 


5Q6 


ELECTRICAL     WORLD 


Vol.  62,  No.  12 


with  a  properly  constructed  pole  line  on  a  private  rigiit- 
o(-way,  avoiding  heavy  trees  such  as  shade  many  rural 
highways,  single-wire  lines  can  be  built  much  more  cheaply 
than  the  standard  two-wire  construction  and  with  less 
danger  from  high  winds,  sleet  and  other  line  troubles.  A 
line  of  this  character  using  25-ft.  poles  with  5-in.  tops  costs 
about  $228.65  P"  ni'le  as  itemized  in  this  table: 

Thiriy-fivc  2Sft.  polM  (5in.  io|i»).  at  $2.50 $«;.S0 

Five  35-ft.   poles,  at   $3  65 18.25 

Thiriy-five  wood  brackets,  a(  2  centt 0.70 

Five  four-pin  crossarms,  at  AO  cents 2.00 

Twenty  wood  pins,  at  2  cents 0.40 

Forty  glasses,  at  2  cents 0.80 

Bolts,  lags,  etc l.OO 

^00  lb.  No.  8  triple-braided  weatherproof  wire,  at  17  cents 68.00 

Labor    50.00 

Total    $228.65 

A  line  of  equivalent  capacity  constructed  of  the  same 
material,  but  employing  the  usual  two  wires  instead  of  one, 
would  cost  $380.30  per  mile,  a  difference  of  $151.65  per 
mile.  It  will  be  noted  in  the  above  tabulation  that  no 
estimate  has  been  made  for  the  necessary  amount  of  two- 
wire  line  where  transformers  were  installed,  nor  for  the 
grounding  of  transformers.  The  latter  costs  about  $5  per 
transformer. 


it  is  evident  that  Dr.  Glover's  invention  has  been  clearly 
anticipated  in  principle.  It  has  perhaps  not  been  a  com- 
mercial necessity  to  supply  nose-pieces  with  the  dictaphone, 
l)Ut  under  modern  conditions  of  constant  use  of  such  appa- 
ratus we  shall  doubtless  soon  reap  the  benefits  of  this  old- 
new  discovery. 
Manila.  P.  I.  O.  C.  Rocs. 


Recent  Telephone  Patents 

Improved  Receivers 

The  mechanical  details  of  the  telephone  receiver  are 
under  continual  improvement,  and  this  improvement  in- 
volves practically  every  part,  from  magnetic  system  to  shell. 
Some  recent  work  of  this  kind  is  covered  by  three  patents 
granted  to  different  inventors,  all  assigned  to  the  Western 
Electric  Company  and  all  describing  different  improved 
methods  of  assembling  the  magnetic  system. 

In  the  invention  of  Messrs.  E.  B.  Craft  and  N.  Reynolds, 
the  magnet  is  built  up  of  straight  bar  stock,  the  yoke  and 
soft-iron  pole  pieces  being  electrically  welded  together. 
The  cup  piece  is  held  in  position  by  bolts  extending  through 
the  yoke.  Mr.  V.  Anderson  varies  this  method  by  securing 
the  cup  during  the  welding  process.  To  this  end  the  cup 
is  perforated  with  slits  slightly  narrower  than  the  pole 
pieces,  the  end  of  these  pole  pieces  being  reduced  to  fit. 
The  parts  are  adjusted  so  that  when  the  pole  pieces  are 
welded  to  the  magnet  proper  the  cup  will  be  clamped  rigidly. 

In  his  patent,  Mr.  J.  J.  Lyng  provides  for  a  notch  in  the 
base  of  the  pole  piece,  leaving  two  projecting  legs.  These 
legs  register  with  perforations  in  the  cup  pieces  so  that 
when  the  legs  are  welded  to  the  magnet  the  cup  is  secured. 


Letters  to  the  Editors 

The  Nose-Mouth  Telephone  Transmitter 

To  the  Editors  of  the  Electrical  li'orld: 

Sirs: — Permit  me  to  call  attention  to  an  early  anticipa- 
tion of  the  much-heralded  attachment  to  the  long-distance 
telephone  transmitter  used  by  Dr.  Glover  in  Paris.  In 
United  States  Letters  Patent,  Xo.  341,288,  on  apparatus  for 
recording  and  reproducing  sounds,  granted  to  Mr.  Sunmer 
Tainter,  of  Washington,  D.  C.  dated  May  4,  1886,  and 
which  forms  the  basis  of  the  dictaphone  as  developed  to- 
day, under  the  list  of  improvements,  we  read  as  follows: 
"It  is  found  that  a  mouthpiece  which  concentrates  the 
sound  is  desirable  to  increase  the  strength  of  the  record, 
that  a  mouthpiece  which  cozTrs  the  nose  is  desirable  to 
convey  the  nasal  as  well  as  other  vibrations,  etc." 

In  view  of  the  fact  that  Messrs.  C.  A.  Bell  and  S 
Tainter  worked  together  on  phonetic  apparatus  for  years 
and  were  experts  on  acoustics  and  phonology  in  general. 


The  Cost  of  Factory  Motor  Service 

To  lite  Editors  of  the  Electrical  World: 

Sirs: — In  the  issue  of  the  Electrical  World  dated  Aug. 
23,  1913,  there  appeared  an  article  entitled  "Investigation 
of  Cost  of  Motor  Drive  in  a  Six-Story  Factory."  This 
article  closed  with  a  tabulation  of  the  costs  of  motor  drive 
with  central-station  energy  and  the  cost  of  operation  by 
mechanical  drive  from  the  mill  engine. 

Without  going  into  the  undisputed  advantages  of  elec- 
tric driye,  the  writer  wishes  to  take  exception  to  the  method 
of  arriving  at  the  actual  yearly  cost  of  operating  the  plant 
by  the  two  methods.  Under  the  heading  of  "Fixed 
Charges"  there  appears  for  both  the  steam  and  electric 
plant  an  item  entitled  "profit,"  the  charge  being  10  per  cent 
on  the  plant  cost.  Why  should  the  power  equipment  be 
burdened  with  charge  for  profit?  Power  is  an  absolute 
necessity  in  practically  every  line  of  manufacturing,  just 
as  necessary  as  the  operatives  in  the  factory  or  the  build- 
ing itself,  yet  it  is  not  believed  that  an  item  of  profit  is 
charged  against  the  employees'  yearly  salaries  or  the  money 
invested  in  the  buildings. 

Including  this  item  of  10  per  cent,  the  yearly  cost  of 
the  steam  plant,  fixed  charges  and  operating  expenses  totals 
$12,545.30,  while  for  the  electric  motor  equipment  the  total 
is  $11,875.50,  a  so-called  saving  by  the  use  of  electric  drive 
of  $669.80.  Eliminating  the  item  of  profit  from  the  fixed 
charges,  the  totals  are  $10,850.30  for  steam  drive  and 
$11,467.20  for  electric  operation,  resulting  in  an  actual  sav- 
ing of  $616.90  yearly  by  the  use  of  the  steam  equipment, 
accepting  the  other  charges  as  correct.  Although  as  stated 
previously  the  electric  drive  is  undoubtedly  the  more  desir- 
able of  the  two,  the  extremely  questionable  charge  of  a 
profit  against  an  absolute  necessity  is  what  turned  the  tide 
in  favor  of  the  motor  drive.  Furthermore,  it  was  not  stated 
what  was  done  with  the  abandoned  steam  equipment.  Had 
this  equipment  about  run  its  useful  life  and  had  the  depre- 
ciation fund  reached  such  proportions  that  the  plant  could 
be  written  off  the  books  and  this  fund  applied  to  the 
new  equipment,  or  was  the  plant  in  good  condition  with  a 
considerable  life  ahead  of  it?  If  the  latter  condition  ex- 
isted, it  is  only  fair  to  the  stockholders  of  the  concern  that 
the  burden  of  the  remaining  amortization  charges,  less  the 
salvage  value  of  the  plant,  be  included  in  the  cost  of  the 
motor  drive. 

A  charge  of  profit  against  a  part  of  the  money  invested 
in  motor-service  equipment  should  be  made  under  the  fol- 
lowing conditions:  The  question  of  central-station  service 
or  an  isolated  plant  is  being  considered  for  the  industrial 
requirements  of  a  mill.  Let  us  assume  that,  as  regards 
manufacturing  processes,  service  from  either  source  would 
be  equally  satisfactory.  If  the  isolated-plant  installation 
would  cost  say  $35,000  and  the  motor  equipment  for  cen- 
tral station  drive  $20,000,  the  estimates  of  the  yearly  cost 
of  the  former  service  should  include  a  charge  of  the  aver- 
age percentage  profit  of  the  industry  on  the  $15,000  extra 
cost  of  the  plant,  for  the  reason  that,  if  not  put  into  the 
motor-service  equipment,  this  sum  would  be  available  as 
working  capital  for  the  business  and  thus  earn  a  profit. 

Unfortunately,  factory  motor-service  costs  seem  to  be 
more  or  less  a  matter  of  bookkeeping,  quite  a  few  of  the 
published  costs  being  about  as  definite  as  an  expression  of 
steam  consumption  per  kilowatt-hour  without  any  men- 
tion of  pressure,  superheat  or  vacuum. 

Washington.  D.  C.  Fr.\nk  T.  Leilich. 


September  ao,  1913 


ELECTRICAL    WORLD 


Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Electrically  Propelled  Inclined    Railway  for 
Unloading  Coal 

Along  the  shares  of  the  Ohio  River  there  are  now  in  use 
two  electrically  propelled  inclined  railways  for  unloading 
coal  from  the  harges  which  bring  their  supply  from  the 
Eastern  coal  fields.     Both  are  operating  very  economically 
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FIG.     I FRONT    VIEW    OF    ELECTRICALLY    OPERATED    COAL 

ELEVATOR     ON     OHIO    RIVER 

and  with  far  less  attention  than  was  necessary  with  the  old- 
fashioned  types  driven  by  steam.  One  of  these  inclines  is 
located  at  Louisville,  Ky.,  and  the  other,  shown  in  the  ac- 
companying illustrations,  is  at  Cincinnati,  Ohio.  The  Cin- 
cinnati elevator,  owned  by  the  Whetstone  Coal  Company, 
IS  constructed  of  concrete  and  ha.s  a  total  capacity  of  800 
tons. 

The  concrete  portion  of  the  structure  measures  30  ft. 
wide  by  70  ft.  long,  and  the  peak  of  the  wooden  housing 
which  covers  the  elevator  is  62  ft.  above  the  ground.  The 
elevator  proper,  which  consists  of  three  bunkers,  is  sup- 
ported on  twenty-four  concrete  piers,  arranged  in  three 
rows,  so  that  wagons  may  be  driven  beneath  and  filled  with 
coal.  On  each  of  the  two  longer  outside  walls  are  seven 
coal  chutes  opening  into  the  bunkers.  Opening  into  the 
i  wagon  drive  beneath  the  bunkers  are  fourteen  other  chutes 
which  catch  any  slack  coal  which  can  pass  through  a  4-in. 


screen.  On  the  land  side  of  the  elevator  is  a  coal  storage 
space  where  the  upper  layers  of  coal  from  the  barges  can 
be  dumped  from  the  elevated  track,  as  they  do  not  contain 
much  slack.  The  lower  part  of  the  barge  load,  which  con- 
tains more  fine  coal,  is  stored  in  the  elevator,  where  the 
slack  can  be  separated  more  readily. 

Running  from  the  second-floor  level  of  the  elevator  on 
the  side  facing  the  river  to  a  point  on  the  river  bank  where 
coal  barges  can  be  unloaded  is  an  inclined  double  track 
which  is  about  380  ft.  long.  This  track  has  a  vertical  drop 
of  about  90  ft.  and  is  supported  on  wooden  trestle  work 
firmly  keyed  to  concrete  piers  which  extend  several  feet  into 
the  ground.  At  the  river  end  of  the  inclined  track  is  an 
adjustable  float  which  supports  double  tracks  joining  the 
inclined  track  at  a  slight  vertical  angle. 

The  cars  are  pulled  up  the  incline  by  a  steel  cable  wound 
on  a  drum  gear  driven  by  a  "S-hp,  220-volt  wound-rotor  in- 
duction motor.  There  are  two  of  these  drums,  one  for  each 
track,  each  drum  being  about  3  ft.  in  diameter.  One  car  is 
thus  pulled  up  while  the  other  is  going  down.  The  con- 
trolling mechanism,  which  consists  of  a  General  Electric 
ten-speed  forward  and  reverse  controller  and  two  sets  of 
drum  brakes  (one  mechanical  and  one  electrical),  is  situ- 
ated near  an  observation  window  on  the  side  of  the  build- 
ing facing  the  river,  where  the  operator  has  a  good  view 
of  the  track. 

An  ingenious  method  is  used  for  automatically  unhook- 
ing the  cars  from  the  cables  when  they  reach  the  top  of 
the  incline.  The  cable  pulling  the  car,  as  shown  in  Fig. 
2,  is  supported  at  the  top  of  the  incline  by  a  pulley  which 
is  in  turn  supported  by  a  rope  running  over  another  pulley 
and  weighted  at  the  other  end.  The  traction  cable  ends  in 
a  steel  eye  which  is  slipped  over  a  hook  on  the  car.  When 
the  latter  reaches  the  top  of  the  incline  the  pulley  support- 
ing the  slack  in  the  cable  raises  the  eye  vertically  off  the 
hook  and  the  car  is  free  to  continue  along  the  level  track 


FW.    2 ARRANGEMENT   OF   CABLES    FOR    HOISTING   COAL   CARS 

until  it  reaches  the  man  stationed  on  the  elevated  track  to 
dump  it.  This  way  of  unhooking  tiie  cable  from  the  car 
allows  the  motor  to  be  kept  running  at  full  speed  until  the 
car  is  unhooked,  as  the  automatic  unhooker  or  "slack  elim- 
inator," as  it  may  be  called,  will  follow  the  cable  and  wind 
up  on  the  drum.  By  allowing  the  motor  to  run  without  any 
slackening  in  speed  the  car  is  given  an  impulse  sufficient  to 
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coiitimic  along  ihc  elevated  track  to  tlic  point  where  the  car 
(Uiniper  is  located. 

riiiier  orilinary  conditions  from  150  to  200  cars  arc 
hoisted  per  day.  but  as  many  as  300  cars  have  been  hoisted 
with  a  crew  of  three  men — one  for  operating;  the  hoist,  one 
for  dumpiiif^  the  cars,  and  one  for  operating  the  switch 
which  is  used  wlien  three  cars  arc  being  worked  at  a  time. 
Ilacli  car  holds  two  tons  and  can  be  pulled  up  the  incline 
m  thirty  seconds  if  necessary.  The  energy  cost  for  pulling 
ihe  cars  is  about  0.0 if)  cent  per  ton  of  coal  raised. 


Oil-Switch  Installation  in  Restricted  Space 

.•\n  electric-railway  company  recently  built  a  substation 
on  a  triangular  lot  in  the  center  of  the  largest  city  served 
by  its  lines,  this  being  the  only  feasible  site.  The  engineers 
who  designed  the  installation  were  accordingly  hard- 
pressed  to  locate  the  oil  switches  and  13.200-volt  busbars  on 
the  floor  above  the  operating  room,  but  the  problem  was 
solved  as  shown  in  the  accompanying  photograph  by  plac- 
ing the  switches  in  a  narrow  corridor  between  the  outside 
wall  of  the  building  and  the  wall  of  the  transformer  room. 
Pipe  framing  run  between  the  walls  supports  the  insulators 
on   which   the   incoming   line   is   run;   the  oil   switches  are 
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mounted  in  conipariments  on  the  floor  protected  at  each  end 
by  thick  slabs  of  coiurctc.  and  everything  is  either  housed 
in  or  protected  by  pipe  framing  against  accidental  contact 
by  attendants.  The  space  is  unusually  limited,  but  the 
clear-cut  arrangement  "f  the  wiring  and  switches  renders 
the  installation  safer  tli m  main  l.Tn-cr  nuv.  I,  4s  .-tt,  t',,ii\ 
designed. 


Alarm  Connection  for  Transformers 

In  the  accompanying  diagram  alarm  circuits  are  shown 
for  detecting  any  abnormal  rise  in  temperature,  failure  of 
cooling-water  supply  or  lowering  of  oil  level,  in  cases 
where  station  transformers  are  installed  at  points  remote 
from  frequent  inspection  by  the  switchboard  operator.     By 
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ALARM     CONNECTIONS    FOR    TRANSFORMER 


the  arrangement   illustrated  the  operator  can  test  his  oil. 
water  and  temperature  without  leaving  his  position. 

Ihc  water  alarm  is  provided  by  a  compression  ele- 
ment inserted  in  the  inlet  line  so  that  as  long  as  pressure 
is  on  the  piping  the  contact  is  open.  If  pressure  fails 
tdr  any  reason,  the  circuit  is  completed,  ringing  the  alarm 
hell  and  lighting  an  indicator  lamp.  A  generally  similar 
lil-level  float  alarm  is  installed  at  the  top  of  the  trans- 
former tank  to  give  warning  of  lowering  of  the  oil.  Here 
also  is  placed  a  thermometer  with  an  electrical  contact 
inserted  at  the  point  of  maximum  allowable  temperature 
rise.  If  the  transformer  becomes  overheated  the  ther- 
mometer circuit  will  be  completed,  also  giving  an  alarm. 
The  switchboard  circuits  may  be  arranged  to  give  visible 
and  audible  warning  automatically,  or  the  attendant  may 
lie  reipiired  to  make  regular  inspections  and  tests. 


Automatic  Protection  of  Line  by  Differential  Relays 

rie.-ise  dctcribi-  Ihc  principle  (•(  operation  of  the  Merz-Price  system 
"1  relay  protection  by  means  of  which  faulty  sections  of  Iransmisiion 
■■nr  are  automatically  removed  from  the  circuit  in  case  of  trouble. 

K.  G.  T 

The  Merz-Price  system,  which  originated  in  England. 
I>referably  utilizes  a  ring  scheme  of  connection  between 
stations  and  substations  and  depends  for  its  principle  of 
operation  on  the  fact  that  the  currents  entering  and  leaving 
a  given  "'clear"  section  of  line  will  be  identical  in  value. 
If  the  current  values  .entering  and  leaving  that  section  be 
come  dift'erent  owing  to  the  development  of  a  short-circuit 
or  ground,  relays  are  automatically  energized,  operating 
the  main  switches  and  isolating  the  section  in  trouble.  This 
is  accomplished  through  pilot  wires  paralleling  the  main 
conductors  and  connecting  together  series  transformer  sec- 
ondaries whose  developed  emfs  are  opposed  and  normally 
balanced  as  long  as  the  entering  and  leaving  currents  are 
identical.  If  this  balance  be  destroyed  by  the  occurrence 
of  a  fault,  the  resulting  unopposed  current  in  the  pilot  cir- 
cuit actuates  the  relays,  which  at  once  open  the  main 
switches,  cutting  the  affected  section  clear  of  the  rest  ol 
the  system.  This  scheme  of  protection  has  the  disadvantage 
of  requiring  expensive  pilot  wires  paralleling  the  main  line, 
although  a  recent  improvement  by  Messrs.  Merz  and  Price 
splits  each  main  conductor  into  two  parts,  the  currents  in 
the  respective  pairs  being  balanced  against  each  other 
through  relays  to  secure  similar  protection. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical   Press    of  the   World 


Generators,  Motors  and  Transformers 

Comtmitation  Theory — K.  Pichelmayer. — A  theoretical 
note  with  reference  to  Menges'  recent  article  on  the  theory 
of  commutation.  The  present  writer  endeavors  to  show 
that  Menges'  "neutral  zone"  cannot  possibly  be  neutral. — 
Elek.  u.  Masch.  (Vienna),  Aug.  17,  1913. 

General  Transformers. — F.  Niethammer  and  E.  Siegel. 
— An  English  translation  in  abstract  of  their  German 
paper  on  the  ratio  of  transformation  in  the  general  trans- 
former with  distributed  windings  (trapezium-triangle 
transformer,  etc.).  It  is  shown,  both  theoretically  and 
experimentally,  that  in  transformers  with  the  primary  and 
secondary  windings  differently  distributed,  and  with  con- 
sequently different  magnetic  interlinkage  of  the  main  flux 
with  the  two  windings,  the  pressures  and  current  are  not 
in  simple  relation  to  the  number  of  turns.  Formulas  are 
then  given  for  calculating  the  ratio  of  transformation  from 
the  distribution  of  the  windings.  These  formulas  are 
simplified  for  the  case  of  the  induction  motor  and  are 
confirmed    by    experiment. — London    Electrician,    .\ug.    15, 

1913- 

Commutation. — A,  Mauduit. — A  long  account  of  an  ex- 
perimental investigation  with  respect  to  the  theory  of  com- 
mutation. When  a  commutator  segment  passes  below  a 
brush  the  resulting  variation  in  the  distribution  of  the  cur- 
rent in  the  armature  circuits  causes  a  modification  of  the 
field  produced  by  the  armature.  This  modification  is  neces- 
sarily periodic  and  its  period  is  equal  to  the  duration  of 
the  passage  of  a  commutator  segment.  There  is  a  sort 
of  balancing  of  the  field  of  the  armature  on  the  one  side 
and  the  neutral  line  on  the  other  and  emfs  are  thereby 
reduced  in  the  section  short-circuited  by  the  brush.  The 
author  has  investigated  this  matter  with  three  different 
types  of  dynamos  and  gives  a  series  of  interesting  oscillo- 
grams. The  phenomena  in  question  are  far  more  regular 
in  slotted  armatures  than  in  smooth  armatures.  Ring 
armatures  give  rise  to  supplementary  non-symmetric  de- 
formations. These  displacements  of  the  armature  field  flux 
modify  considerably  the  value  of  the  emf  in  the  short- 
circuited  coils  and  render  illusory  any  theory  of  commu- 
tation which  does  not  take  this  fact  into  account. — La 
Rezfue  Elec.  July  18  and  Aug.  i,  1913. 

Lamps  and  Lighting 

Arc  Lamp. — P.  Hoegner. — An  illustrated  article  on  the 
Dia  arc  lamp,  which  is  an  inclosed  arc  lamp  with  flaming- 
arc  carbons,  held  one  above  the  other.  A  double  globe  is 
used  with  a  small  interval  of  air.  The  inner  globe  is  there- 
by maintained  always  at  a  high  temperature  so  that  no 
deposits  of  salts  from  the  combustion  of  the  carbons  will 
form  on  the  inside  of  it.  Any  deposit  occurs  in  the  upper 
part  of  the  lamp,  which  can  be  easily  cleaned.  The  life  of 
the  carbons  is  55  hours  for  direct-current  and  120  hours  for 
alternating  current.  The  direct-current  lamp  is  built  for 
42  volts,  the  alternating-current  lamp  for  39  volts.  Data 
are  given  which  enable  the  calculation  of  street  illumina- 
tion by  these  lamps. — Elek.  Zeit.,  Aug.  21,  1913. 

Tungsten  Filaments. — A  note  on  a  recent  British  patent 
(No.  6952,  1913)  of  G.  Liidecke  and  Brimsdown  Lamp 
Works.  With  the  object  of  carbonizing,  decarbonizing  and 
forming  filaments  from  the  raw  state  in  one  operation,  a 
cylinder   of   metallic  tungsten   or   molybdenum   is   provided 


within  the  heated  zone  of  a  furnace,  as  described  in  speci- 
fication No.  S996,  191 1.  Rods  of  tungsten  or  molybdenum 
are  arranged  in  the  form  of  a  cage  and  serve  to  conduct 
the  heating  current.  The  cage  is  placed  in  a  furnace  shaft 
of  copper  or  nickel,  and  the  filaments  to  be  treated  are  intro- 
duced into  the  cage  through  the  top  of  this  shaft,  which 
may  then  be  closed.  Provision  is  made  for  the  expansion 
of  the  cage  by  providing  a  mercury  contact  at  its  base. 
The  furnace  is  water-cooled.- — London  Elec.  Eng'ing,  Aug. 
21.  1913. 

Generation,  Transmission  and  Distribution 

Oscillations  in  Direct-Current  Networks. — G.  Seibi. — In 
direct-current  networks  which  are  fed  from  rotating  ma- 
chinery weak  alternating  currents  flow  continually.  These 
currents  are  due  to  the  phenomena  at  the  commutators  of 
the  machines.  In  the  course  of  some  experiments  which 
were  made  for  other  purposes  the  author  determined  the 
frequency  of  these  oscillations.  The  arrangement  is  shown 
in  Fig.  I.  The  connections  of  the  network  are  shown  by 
4-  and  — ,  W  being  a  resistance  and  D  a  choking  coil.  The 
current  in  this  circuit  acted  on  a  resonance  circuit  formed 
by  a  standard  of  self-inductance  S^  and  the  condensers  C, 
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FIG.     I ARRANGEMENT    OF    NETWORK    FOR    DETERMIMNC!    FRE- 
QUENCY   OF    OSCILLATIONS 

and  Cj.  C,  was  a  condenser  the  capacity  of  which  could 
be  changed  step  by  step,  and  C^  was  a  condenser  with  a  con- 
tinuously adjustable  capacity.  From  the  constants  of  the 
circuit  the  frequencies  corresponding  to  the  resonance  con- 
ditions can  be  figured  by  Thomson's  formula.  By  means 
of  the  telephone  T  in  a  third  loosely  coupled  circuit  6",  the 
condition  of  resonance  could  be  determined.  It  was  first 
found  that  the  network  showed  no  oscillations  of  a  higher 
frequency  than  4400.  Other  sharp  resonance  maxima,  be- 
sides 4400,  were  found  at  frequencies  of  2400,  1820,  1200 
and  910.  The  last  two  frequencies  gave  in  the  telephone 
very  loud  and  pure  musical  sounds. — FJek.  Zcit.,  Aug.  21. 

1913- 

Large  Electrical  Mine  Hoist. — A  note  on  what  is  held 
to  be  the  largest  electrically  operated  mine  hoist  in  the 
world.  It  is  in  course  of  erection  at  the  Crown  Mines  in 
South  Africa.  This  company  is  equipping  its  shaft  with  a 
4000-hp  hoist  which  will  operate  on  the  mains  of  the  Vic- 
toria Falls  Power  Company  without  any  attempt  at  equali- 
zation of  the  maximum  and  minimum  power  demand.  With 
a  hoist  of  this  description  the  motors  will  require  some- 
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thing  like  7000  hp  during  acceleration,  reiiiilting  in  a  load 
of  9000  hp  on  the  transmission  line.  The  electrical  equip- 
ment, which  has  been  built  by  the  General  Klectric  Com- 
pany of  this  country,  consists  of  two  2000-hp  direct-current 
motors,  one  being  connected  at  either  end  of  the  drum  shaft 
of  the  hoist  itself.  The  drums  which  the  motors  will  drive 
are  the  cylindro-conical  type,  the  smaller  diameter  being 
12  ft.  and  the  larger  20  ft.  8  in.  The  speed  of  the  drum  i.-- 
52.5  r.p.ni.  The  voltage  at  which  the  direct-current  motors 
operate  is  500  volts,  the  motors  running  in  scries  and  beinj; 
controlled  on  the  Ward-Leonard  system.  These  hoist  mo- 
tors will  receive  their  power  from  a  motor-generator  set 
converting  the  30-cycle,  three-phase  energ>'  to  direct-cur- 
rent energy.  The  motor-generator  consists  of  a  5000-hp, 
three-phase  induction  motor,  operating  on  the  30-cycle, 
2000-volt  circuit  at  375  r.p.m.  It  is  directly  coupled  to  two 
separately  excited  direct-current  generators,  each  rated  at 
1650  kw.  These  generators  are  connected  in  scries  and 
have  compensating  and  commutating  field  windings  to  pre- 
vent sparking.  In  order  to  supply  the  necessary  current 
for  exciting  the  fields  of  the  two  hoist  motors  and  the  two 
generators  a  60-kw  shunt-wound  exciter  is  provided.  The 
total  weight  of  the  motor-generator  set  will  be  138,000  lb., 
while  the  total  weight  of  each  hoist  motor  will  be  approxi- 
mately 142,000  lb.,  exclusive  of  shafting  and  bearings.  This 
mammoth  electric  hoist  is  only  one  of  a  hundred  or  more 
electric  hoists  operating  on  the  lines  of  the  Victoria  Falls 
Power  Company. — I^nHon  Electrician,  Aug.  8.  I0'3- 

Traction 

Great  Britain. — A.  J.  Lawson. — The  conclusion  of  lli^ 
statistical  article  in  which  an  analysis  is  given  of  the  finan- 
cial position  of  the  tramways  of  the  United  Kingdom,  the 
items  examined  being  capital  expenditure,  cost  of  construc- 
tion and  equipment,  traffic,  revenue,  appropriations,  aid 
from  rates,  relief  of  rates  and  costs.  The  average  total 
working  costs  of  all  the  tramways  in  the  kingdom  amounted 
to  13.248  cents  per  car-mile  run,  and,  by  a  coincidence,  the 
average  of  all  the  tramways  in  the  London  district  came  to 
13.252  cents  per  car-mile,  those  of  the  London  County 
Council  tramways  being  13.532  cents  per  car-mile.  .Vctual 
costs  of  less  than  1 1  cents  per  car-mile  have  been  obtained 
in  seven  cases,  though  in  one  or  two  of  them  permanent 
way  and  car  repairs  do  not  seem  to  have  been  adcquatelv 
provided,  and  the  very  lowest  traffic  expenses  appear  to  be 
due  to  the  payment  of  too  low  a  rate  of  wages  to  men  en- 
gaged in  rather  exacting  employment.  Eleven  cents  per 
car-mile  may,  therefore,  be  regarded  as  the  absolute  mini- 
mum under  ordinary  conditions  which  can  be  obtained  in 
undertakings  of  moderate  size,  with  11.5  cents  as  a  general 
average.  For  economy,  therefore,  as  well  as  for  comfort 
and  safety,  the  tramway  can  not  only  hold  its  own  but  under 
proper  management  must  prevail  against  the  motor  omnibus, 
whose  minimum  working  costs  at  the  present  time,  when  the 
vehicles  are  new  and  the  heavier  charges  for  repairs,  main- 
tenance and  depreciation  are  only  beginning  to  accrue,  al- 
ready reach  15  cents  per  bus-mile  on  roads  as  well  paved  as 
the  London  streets. — London  Electrician.  Aug.  15,  1913. 

Electric  Traction  in  Italy.— A  fully  illustrated  descrip- 
tion of  the  new  direct-current  locomotives  in  use  in  the 
Milan  district  of  the  Italian  State  Railways,  where  the 
direct-current  system  at  650  volts  with  ,t  third-rail  is  in 
use. — La  Re^'uc  Eire.  Aug.  15.  loi.? 

Installations.  Systems  and  Appliances 
Electrostatic  Valve. — O.  Steels. — An  illustrated  descrip- 
tion of  the  construction  and  applications  of  the  author's 
"electrostatic  valve,"  which  acts  as  an  insulator  as  long  as 
the  emf  impressed  on  its  terminals  is  below  a  certain  value, 
which  may  be  as  small  as  10  volts.  If  the  voltage  increa.scs 
•ibove  the  predetermined  value,  the  valve  permits  the  current 
to  pass.  As  shown  in  Fig.  2,  the  valve  consists  of  a  glass 
tube  A  hermeticallv  closed  at  its  ends  bv  means  of  two  fixed 


pieces  C,  and  C„  within  which  the  electrodes  B,  and  B,  are 
movable  so  as  to  permit  adjustment  of  the  distances  of  their 
spherical  ends  from  each  other.  Within  the  center  of  these 
electrodes  screws  5/  and  B,'  are  inserted,  ending  in  points. 
The  distance  of  these  two  points  from  each  other  can  also 
be  adjusted.  In  order  to  regulate  this  valve  so  that  it  oper- 
.Ufs  at  a  certain  voltage,  the  arrangement  shown  in  l-ig.  3 


FIG.   2 — SECTION    OF   ELECTROSTATIC  VALVE 

is  used.  C  is  the  valve,  A  and  B  are  lamps,  /?  is  a  rheostat. 
The  two  spherical  electrodes  B,  and  B,  are  brought  to- 
gether so  as  to  make  contact  with  each  other  and  are  then 
removed  from  each  other  by  means  of  a  screwdriver,  until 
the  lamp  B  is  extinguished  and  the  lamp  A  lights  up.  The 
same  operation  is  then  repeated  with  the  points  of  the 
screws  fi,'  and  B,'.  For  instance,  if  the  valve  is  to  oper- 
ate at  350  volts,  the  voltage  U  is  made  equal  to  50  volts,  or 
if  the  voltage  to  operate  is   no  volts,  U  is  made  equal  to 
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FIG.  3 ARKANGE.MENT  FOR   REGULATING  VALVE 

10  volts.  The  author  briefly  discusses  the  scientific  princi- 
ples on  which  the  instrument  is  based  and  some  of  its 
applications  as  for  the  protection  of  telephone  lines.  In 
order  to  diminish  the  chances  of  an  accidental  short-cir- 
cuit a  thin  piece  of  cigarette  paper  is  inserted  between  the 
electrodes. — La  Reziie  Elec.  -^ug.   i,  1013. 

Wires,  Wiring  and  Conduits 

Electrolytic  Lightning  Arresters. — G.  C.  Dill. — .\n  il- 
lustrated article  on  the  construction,  installation  and  per- 
formance of  electrolytic  lightning  arresters. — Elec.  Jour- 
nal. August,  1913. 

Circuit-Breakers. — J.  X.  Mahoney. — An  illustrated  ar- 
ticle describing  some  recent  developments  in  oil  circuit- 
breakers  and  several  new  types. — Elec.  Journal,  Aug.    iq, 

Electrophysics  and  Macrnetism 

Uamma  Kays  from  Radium  D  and  Radium  E. — E. 
Rutherford  and  1L  Richardson. — Radium  D  emits  two 
types  of  gamma  radiation  for  which  jjl  =  45  and  0.99 
(cm)"'  in  aluminum.  Relatively  to  radium  D,  radium  E 
emits  a  very  weak  gamma  radiation,  and  not  more  than  2 
per  cent  of  the  gamma  radiation  given  out  by  radium 
D  -|-  E  in  equilibrium  is  to  be  ascribed  to  radium  E.  In 
other  words,  the  transformation  of  each  atom  of  radium  D 
is  accompanied,  on  the  average,  by  fifty  times  the  amount  of 
gamma  radiation  from  an  atom  of  radium  E.  The  soft 
type  of  radiation  ji  =  45  from  radium  D.  and  radium  E  is 
slightly  less  penetrating  than  the  corresponding  radiation 
from  radium  B.  There  appears  to  be  little  doubt  that  this 
radiation  corresponds  to  the  characteristic  radiation  of  the 
L  type  to  be  expected  from  an  element  of  atomic  weight 
210. — riiilos.  Magacine.  August,  1913. 

Electrochemistry  and  Batteries 

Electric  Furnaces. — Woolsey  McA.  Johnson  and  George 
N.  Sieger. — The  first  article  of  a  serial  on  electric  fur- 
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naces,  their  design,  characteristics  and  commercial  applica- 
tions. The  serial  is  intended  for  students,  engineers  and 
business  men.  In  the  first  article  the  general  principles 
of  electric  furnaces,  their  design  and  economics,  are  given. 
The  chief  points  brought  out  are  as  follows :  Electric  heat 
'is  expensive  and  can  be  used  only  where  its  efficiency  is 
great.  Electric  heat  can  be  employed  in  certain  work  where 
it  is  needed  badly.  If  intelligently  studied  and  applied, 
electric  furnacing  will  become  of  large  industrial  import- 
ance and  the  existing  limits  pushed  to  extremes  not  now 
thought  possible.  If  an  electric  furnace  be  thought  of  as 
a  short-circuit  under  control,  we  must  strive  to  put  it 
under  good  and  intelligent  control. — Metall.  and  Chem. 
Eng'ing,  September,  1913. 

Units,  Measurements  and  Instruments 

Electric  Method  for  Measuring  the  Gradient  of  Slopes. — 
B.  AuDRAN. — At  the  recent  exhibition  of  the  French  Physi- 
cal Society  in  Paris  the  "inclinometer"  of  Abraham  was 
shown.  This  is  an  electrical  apparatus  for  measuring  the 
gradient  of  a  slope  in  mines,  etc.  The  transmitter  (Fig.  4), 
which  is  placed  on  the  slope  the  gradient  of  which  is  to  be 
measured,  is  a  small  transformer,  the  secondary  of  which  is 


FIG.    4 TRANSMITTER     USED    IN     APP.\RATUS    FOR     MEASURING 

GRADIENT    IN    MINES 

a  coil  movable  around  a  horizontal  axle  and  maintained 
in  a  vertical  position  by  means  of  the  weight  P.  What  is 
desired  to  measure  is  the  angle  between  the  axle  AB  of 
the  primary  coils  and  the  vertical  plane  of  the  secondary 
coil.  The  primary  coils  are  wound  on  cores  as  shown  and 
the  magnetic  circuit  is  closed  through  the  frame  of  the 
apparatus.  The  primary  is  supplied  with  alternating  cur- 
rent from  any  source.  The  flux  produced  by  this  current 
through  the  secondary  depends  on  the  angle  a  of  the  sec- 


no.    5 RECEIVER    USED     IN     APPARATUS    FOR     MEASURING 

GRADIENT    IN    MINES 

tmdary  with  AB,  so  that  the  ratio  of  the  induced  emf  U'  to 
(he  impressed  emf  U  is  U'/U  =  /  (a).  The  receiver  (Fig. 
))  has  the  appearance  of  a  voltmeter  and  consists  of  an  al- 
ternating-current electromagnet  E  which  is  supplied  from 
the  same  source  of  emf  as  the  primary  of  the  transmitter- 
transformer,  the  impressed  emf  being  also  the  same.  The 
field  of  the  electromagnet  acts  on  a  coil  which  is  thereby 


displaced.  It  is  not  subjected  to  any  directive  action  of 
springs,  but  is  connected  by  two  thin  silver  ribbons  with  a 
secondary  of  the  transmitter-transformer.  These  ribbons 
do  not  exercise  any  appreciable  mechanical  action.  The 
electromagnet  induces  in  the  secondary  coil  an  emf  U" 
which  depends  on  the  angle  d  between  them,  so  that  U"/U 
=  F  (d).  The  coil  is  in  equilibrium  when  the  current  in 
it  is  zero;  that  is,  the  emf  in  the  movable  coil  of  the 
receiver  and  in  the  secondary  of  the  transformer-trans- 
mitter must  be  equal  and  opposite.  We,  therefore,  get  U"  = 
U,  F{d)  =f{a),  or  the  angle  o  is  a  function  of  d.  The 
apparatus  may  be  calibrated  directly  in  degrees  of  gradient. 
— La  Lumiere  Elec,  July  26,  191 3. 

Miscellaneous 

Gaseous  Explosions  Caused  by  Electric  Heating  of 
Bitumen  in  Cable  Troughs. — W.  M.  Thornton  and  J.  A. 
Smythe. — A  case  of  explosion  through  the  accidental  heat- 
ing of  bitumen  in  cable  troughs  led  the  authors  to  investi- 
gate the  action  of  heat  upon  bitumen.  Heat  was  applied 
under  four  different  conditions  and  the  resulting  gases 
were  examined.  The  conclusion  is  reached  that  bitumen 
gas,  however  produced,  lies  between  marsh  gas  and  coal 
gas  in  its  inflammability. — London  Electrician,  Aug.  22, 
1913- 


Book  Reviews 


Regulations  Governing  Radio-Communication.     Bureau 
of  Navigation,  Department  of  Commerce.     Edition  of 
July     I,     1913.      Washington:     Government    Printing 
Office.    15  pages.    Gratis. 
This  pamphlet  contains  the  regulations  under  which  radio 
stations  and  operators  are  licensed  by  the  Department  of 
Commerce,  in  pursuance  of  the  act  of  Aug.  13,  1912.    The 
extent  of  each  of  the  nine  administrative  districts  having 
radio  inspectors  is  given,  and  clear  statements   are  made 
as  to  the  classification  of  radio  stations  according  to  the 
services   they   perform.     In   a   similar   way   there   are   set 
forth  the  requirements  for  each  of  the  several  grades  of 
operator's  license.     The  circular  should  be  studied  by  per- 
sons contemplating  erection  of  any  radio  plant. 


Handbook  for  Wireless  Telegraph  Operators  Working 
Installations  Licensed  by  His  Majesty's  Postmas- 
ter-General. British  Post  Office.  Revised  edition. 
London,  England :  Eyre  &  Spottiswoode.  80  pages. 
Purchasable  from  Wyman  &  Sons,  London.  Price,  3d. 
This  book  is  intended  to  provide  a  guide  whereby  opera- 
tors at  ship  and  coastal  radio  stations  may  carry  on  their 
traffic  according  to  the  international  radiotelegraph  con- 
vention of  London,  1912.  The  sLx  divisions  cover  the  fol- 
lowing: Introductory  and  general  comments;  form  and 
acceptance  of  radiograms;  special  supplementary  services; 
metliods  of  charging,  keeping  accounts  and  making  reim- 
bursements; procedure  to  be  observed  in  transmission,  and 
a  complete  copy  of  the  service  regulations  annexed  to  the 
international  convention  of  1912.  There  are  also  six 
appendices,  giving  the  international  Morse  code,  standard 
list  of  service  abbreviations,  etc.  Although  the  book  is 
directed  to  British  radio  stations,  its  interpretation  of  the 
convention  regulations  (which  are  effective  in  the  United 
States  also)  recommends  it  to  radio  operators  in  this  coun- 
try. A  curious  discrepancy  is  that  the  internationl  abbre- 
viation "QST"  is  given  as  meaning  "I  have  received  the 
general  call,"  whereas  in  the  copies  of  the  London  conven- 
tion circulated  by  the  United  States  Department  of  Com- 
merce the  meaning  is  stated  to  be  "General  call  to  all 
stations,"  American  practice,  therefore,  involves  two  gen- 
eral calls,  namely:  "QST"  and  "CQ."  Since  "CQ"  is  ac- 
cepted internationally  as  a  general  inquiry  call,  the  British 
translation  of  "QST"  would  seem  preferable. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Combination  Flush  Receptacle 

The  Arrow  Electric  Company,  Hartford,  Conn.,  is  manu- 
facturing a  combination  flush  receptacle  which  may  be 
used  interchangeably  with  standard  plugs  and  has  the 
added  advantage  of  being  adapted  for  use  with  a  "polarity" 
plug.  The  receptacle  is  grooved  so  that  the  polarity  plug 
may  be  inserted  in  one  position  only,  but  at  the  same  time 


FLUSH  RECEPTACLE  AND  POLARITY  PLUG 

the  groove  does  not  interfere  with  the  insertion  of  the 
standard  plug  in  either  position.  This  polarity  feature  is 
said  to  be  of  advantage  in  the  use  of  electrically  driven 
machines  and  in  other  cases  where  a  fixed  polarity  is  nec- 
essary. It  is  stated  that  this  receptacle  is  adapted  for  use 
with  more  than  300  types  of  outlet  boxes  and  fittings  now 
on  the  market. 


Double-Disk  Grinder  with  Wheel  Guards 

In  the  motor-driven  grinder  shown  in  the  accompanying 
illustration  the  frame  of  the  induction  motor  is  extended  to 
form  a  water  basin  and  support  for  the  adjustable  tool  rest. 
The  guard  over  the  top  half  of  the  wheels  is  made  of  a 
separate  piece  so  that  it  can  be  removed  if  desired.  The 
bearings,  which  are  of  the  heavy  ball-bearing  type,  are  rated 
at  1600  lb.  and  are  protected  from  grit  off  the  wheels  by 
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DOUBLE-DISK    GRINDER.    WITH    WHEEI.    GUARDS 

tight-fitting  covers.  The  wheels  shown  in  this  illustration 
are  i:i  -.  in  diameter  by  2  in.  wide,  but  it  is  stated  that  the 
grinder   i;a<   he  eq^uipped  with  other  wheels. 

This  gr       .  r  is  the  product  of  Forbes  &  Myers,  electrical 
maiuifactur     -.  of  172  Union  Street,  Worcester,  Mass. 


Electrically  Operated  Pumping  Station 

The  8,000,000  gal.  of  water  used  daily  in  the  city  of  Utica, 
\.  Y.,  is  obtained  from  two  natural  watersheds,  one  north 
and  the  other  south  of  the  city.  From  these  points  the 
water  is  conducted  through  20-in.  mains  and  by  direct  in- 
take to  three  reservoirs  known  as  the  Pleasant  Street  sta- 
tion. The  three  reservoirs  are  designated  as  Xos.  5.  2  and 
4  and  are  located  above  the  city  218  ft.,  200  ft.  and  254  ft. 
respectively.  Their  capacities  are  200,000,000  gal.,  40,000,- 
000  gal.  and  284.000,000  gal.  By  drawing  water  from 
reservoir  Xo.  5  only,  the  heads  provided  by  the  northern 
and  southern  supplies  "balance"  very  closely  so  that  a  uni- 
form city  pressure  is  obtained. 

In  order  to  take  advantage  of  this  condition,  an  elec- 
trically operated  plant  was  installed  to  pump  the  water  from 
reservoirs  N'os.  2  and  5.  The  equipment  consists  of  three 
motor-driven  centrifugal  pumps,  shown  m  the  accompany- 
ing illustration.  The  most  distant  pump  in  the  picture  is 
a   lo-in.,   single-stage,   single-side   suction   pump,  having  a 


Pl'.MPI.VG    ST.\TION    AT    I'TICA.    .V.    V 

rating  of  3500  gal.  per  minute  against  a  60-ft.  head.  This 
pump  is  driven  by  a  loo-hp  induction  motor  operating  at 
690  r.p.m.  The  middle  unit  is  a  lo-in.,  3500-gal..  single- 
stage,  double-suction  centrifugal  pump  directly  connected 
to  a  75-hp  induction  motor.  The  third  pump  is  a  5-in. 
single-stage,  double-suction  centrifugal  unit  rated  at  700 
gal.  per  minute  at  1 50- ft.  head.  This  pump  is  directly 
driven  by  a  50-hp  induction  motor.  The  motors  operate  on 
a  two-phase.  60-cycle,  220-volt  circuit  of  the  Utica  Gas  & 
I-lectric  Company. 

The  piping  is  so  arranged  that  the  two  lo-in.  pumps  can 
be  used  to  take  water  from  either  of  the  two  lower  reser- 
voirs and  discharge  it  into  the  higher  one,  or  they  can  be 
used  as  booster  pumps  discharging  directly  into  the  city 
mains. 

The  plant  was  designed  by  Mr.  .\.  B.  Tracey.  engineer 
in  charge  of  the  water-works.  The  pumps  were  furnished 
by  the  Goulds  Manufac*iring  Company.  Seneca  Falls.  .Vew 
York,  and  the  motors  by  the  Westinjhouse  and  Crocker- 
Wheeler  companies. 
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Combination  of  Electric  Waver  and  Hair  Drier 

A  combination  set  wiiich  includes  an  electric  waver,  a 
curling  iron  and  a  hair  drier,  the  three  having  a  total  de- 
mand of  1 10  watts,  is  being  manufactured  by  the  William 
E.  Slaughter  Company,  of  Chicago.     Each  of  the  devices 


COMBINED    ELECTRIC    WAVER,    CURLING    IRON    AND    HAIR    DRIER 

is  small  and  very  light,  being  made  of  aluminum,  a  material 
heretofore  considered  unsuitable  for  such  use.  The  heat- 
ing units  in  the  waver  and  curler  each  consume  22  watts 
and  that  in  the  comb  hair  drier  takes  about  65  watts. 

The  heating  unit  consists  of  a  central  steel  rod  sur- 
rounded w'ith  an  insulating  compound  on  which  is  wound 
a  spiral  of  resistor  wire.  The  entire  unit  is  then  covered 
with  a  special  compound  which  prevents  oxidation  of  the 
wire.  Connection  is  made  to  the  element  by  means  of  a 
plug  having  a  tip  and  sleeve  similar  to  a  telephone  jack. 
The  plug  and  cord  furnished  with  the  outfit  can  be  used 
interchangeably  with  any  one  of  the  devices.  An  advan- 
tage of  this  type  of  connection  is  that  the  waver  or  curl- 
ing iron  can  be  rotated  in  the  hand  without  twisting  the 
cord,  the  motion  aiding  to  insure  a  perfect  contact.  A 
twisting,  pulling  motion  is  required  to  remove  the  plug. 
The  handles  of  the  devices  are  made  of  wood  which  has 
been  baked  at  a  temperature  of  340  deg.  Fahr.  and  coated 
with  a  rubberoid  enamel  which  will  stand  300  deg.  Fahr. 


Producing  Anesthesia  Electrically 

The  accompanying  illustration  shows  a  new  application 
for  small  motors  in  connection  with  a  machine  for  pro- 
ducing anesthesia.  The  apparatus  used  consists  of  a  frac- 
tional horse-power  motor  driving  a  small  air  compressor,  a 
glass   chamber   containing   ether    and    another    containing 


APPARATUS  USED  FOR  THE  PURPOSE  OF  PRODUCING  .\NESTHESIA 
ELECTRICALLY 

water,  together  with  a  filter  for  purifying  the  air.  A 
series  of  valves  and  connections  direct  the  flow  of  the  air 
and  ether  vapor,  and  a  condensing  chamber  frees  the 
etherized  vapor  of  moisture  while  a  slide-valve  permits  the 
functions  of  respiration. 


Compressed  air  passes  from  the  purifying  chan 
through  the  ether,  and  the  vapor  is  then  carried  to 
water  chamber,  where  it  is  heated,  at  the  same  time  joit 
air  which  had  previously  been  diverted.  The  water 
warmed  by  an  electric  heater  attached  to  the  switch 
the  motor.  From  the  water  chamber  the  vapor  goes  thro 
the  condenser  and  then  through  a  long  tube  to  the  patic 
lungs.  The  pressure  which  is  indicated  by  a  manom 
may  be  regulated  from  zero  to  88  mm  of  mercury, 
safety  valve  on  the  pipe  aflfords  protection  against  e.xces 
pressure.  .Another  valve  permits  the  anesthetist  to  con 
the  vapor,  increasing  or  decreasing  the  ether  strengtl 
administering  warmed  air  toward  the  end  of  the  operat 
The  motor  shown  in  the  illustration  was  made  by  the  D 
Manufacturing  Company,  Elizabeth,  N.  J. 


Improved   Insulating  Material 

An  insulating  material  recently  put  on  the  market  by 
H.  W.  Johns-Manville-Company,  New  York  City,  is  bi 
utilized  by  central  stations  in  places  where  it  was  form 
considered  good  practice  to  use  marble,  slate  or  wood, 
the  accompanying  photograph  is  shown  a  portion  of 
new   water-power  development   at   Elkhart,   Ind.,   in   wl 
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this  material  known  as  "asbestos  wood,"  was  extensi 
employed.  The  three-panel  doors,  measuring  4  ft.  11. 2; 
by  2  ft.  7.75  in.,  are  made  of  this  material.  The  top 
is  equipped  with  a  lower  panel  of  wire  and  inserted  g 
to  facilitate  the  inspection  of  the  high-tension  appar 
without  removing  the  doors. 

This  type  of  insulating  material  has  also  been  usee 
the  construction  of  the  horizontal  and  vertical  harr 
separating  the  high-tension  switches,  high-tension  busl 
and  the  lightning  arresters  in  the  tower  of  the  plant. 

The  material  itself  is  a  composition  of  asbestos  fi 
and  a  binding  cement  which  has  been  subjected  to  1 
hydraulic  pressure  and  a  patented  curing  treatment.  1 
said  that  the  material  will  take  on  a  high  polish  and  1 
be  machined  and  worked  in  much  the  same  manner  a 
done    where    wood    is   used. 


Electric  Vehicle  for  Milk  Delivery 

The  Detroit  Creamery  Company  recently  purchase 
I -ton  commercial  electric  truck  for  the  route  through 
Grosse  Pointe  district,  which  is  11  miles  from  Detroit, 
special  body  was  devised  for  milk  delivery  service, 
sills  and  side-risers  are  protected  with  copper  and 
windows   are   plate   glass.       The   interior    is    e(iui])pcd    \ 
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dome  lamps  to  aid  drivers  and  night  workmen.  The  letter- 
ing is  gold-leaf  pencil  varnish  and  is  placed  upon  a  white 
background.  The  wlieelbase  of  this  car  is  84  in.,  the  tread 
is  58  ill.  and  the  tires  arc  32  in.  by  3  in.  in  front  and  34 
in.  by  3.5  in.  in  the  rear.  The  speed  is  12  miles  per  hour, 
and  the  mileaije  ra<liu>i  is  55  miles  loaded. 


■   OMCWN.     I* 

wTirirn  milk!« 


VELVET    BRAND 


J 


ELECTRIC    VEHICLE    FOR    MILK    DELIVERY 


The  vehicle  was  made  by  the  Anderson  Electric  Car 
Company  and  is  furnished  with  an  equipment  of  sixty 
cells  of  Edison  storage  batteries. 


Improved  Portable  Testing^  Set 

A  portable  testing  set  for  measuring  conductor  and  in- 
sulation resistance  has  recently  been  brought  out  by  the 
Thompson-Levering  Company,  of  Philadelphia,  Pa.  The 
instrument  is  a  modified  form  of  circular  slide-wire  bridge 


PORTABLE     TESTING     SET 

made  in  such  a  manner  as  to  give  a  large  number  of  steps, 
making  it  equivalent  to  a  very  long  slide  wire.  The  system 
of  moving  parts  has  been  made  as  light  in  weight  as 
possible  so  that  shocks  and  jars  will  not  as  readily  injure 
the  sapphire-jeweled  bearings.  For  the  convenience  of  the 
tester  a  batterv  switch  has  been  added  to  the  instrument 


which  allows  the  use  of  the  middle  finger  and  thumb  for 
turning  the  resistance  dial  indicator,  while  the  index  finger 
of  the  same  hand  is  used  for  tapping  the  battery  key  at 
will.  This  leaves  the  other  hand  of  the  tester  tree  for 
other  purposes.  Another  switch  has  been  added  to  the 
equipment,  which  simplifies  the  connections  that  have  to 
be  made  for  the  Murray  and  the  Varley  loop  tests.  This 
switch  combines  all  of  the  connections  for  these  tests  so 
that  turning  the  button  to  the  name  of  the  test  desired 
renders  the  bridge  ready  for  the  test. 

All  metal  parts  of  the  instrument  are  of  brass  and  the 
case  is  of  solid  oak.  The  mounting  plate  is  made  of  hard 
rubber. 


Electric  Dumb-Waiters 

The  art  of  electric  dumb-waiter  construction  has  shared — 
if,  indeed,  not  gone  ahead  of — recent  refinements  in  ele- 
vator design  and  operation,  until  now  electric  dumb-waiters 
are  available  for  all  purposes  and  special  applications,  be- 


FIG.      I OPERATING     BOARD     FOR     ONE-POINT     CONTROL 

coming  conveniences  that  are  really  practical  necessities 
about  well-equipped  hotels,  clubs,  apartment  houses,  restau- 
rants, libraries  and  factories. 

There  are  two  general  methods  of  control  available  for 
such  dumb-waiter  manipulation,  the  selection  depending 
upon  the  particular  purposes  for  which  the  system  is  to  be 
used.  In  the  "car-control"  system  the  car  itself  is  equipped 
with  a  full  set  of  push-buttons,  one  for  each  floor,  by  means 
of  which  it  can  be  dispatched  to  any  floor  desired.  The 
car  will  not  start,  of  course,  until  the  door  has  been  closed. 
Approaching  the  floor  for  which  it  was  designated,  the  car 
automatically  slows  up,  finally  coming  to  a  full  stop  at  the 
proper  position  and  lighting  a  signal  lamp  to  give  notice  of 
its  presence.  If  some  one  on  another  floor  wishes  to  sum- 
mon the  car,  he  has  only  to  press  a  button  located  at  the  side 
of  his  shaft-door,  and  if  the  dumb-waiter  is  unengaged,  as 
shown  by  the  door  being  closed,  the  car  will  come  at  once 
to  the  calling  floor.  No  cbor  can  be  opened  until  the  car  is 
in  position.  Limit  switches  prevent  over-travel  at  top  and 
bottom  of  the  shaft,  and  a  slack-cable  switch  immediately 
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applies  the  brake  and  safety  devices  in  case  of  breaking  of 
the  supporting  cable.  The  driving  mechanism  is  equipped 
with  a  spring  brake  held  free  by  an  electromagnet  in  series 
with  the  motor,  so  that  the  brake  is  automatically  applied 
when  the  motor  stops. 

The  other  system  is  known  as  the  one-point  control,  the 
movement  of  the  car  being  effected  from  a  centralized  con- 
trol station  on  one  of  the  floors  where  an  attendant  is 
always  present.  This  operator  may,  of  course,  have  other 
duties  besides  that  of  operating  the  dumb-waiters.  This 
system  applies  especially  where  a  group  of  dumb-waiters  is 
to  be  controlled.  Such  a  control  station  is  shown  in  the 
accompanying  illustration.  Indicators  show  the  source  of 
calls  for  the  car,  and  others  report  when  the  car  has 
reached  its  destination  and  whither  it  is  next  ordered.  A 
signal  lamp  indicates  whether  the  car  is  idle  or  in  use  and 
whether  any  door  is  open.  The  bank  of  signal  buttons  for 
dispatching  the  car  is  installed  in  the  car  itself.  They  con- 
nect with  annunciators  at  the  control  station,  apprising  the 
attendant  there  who  actually  governs  the  car's  movement. 
Alarm  bells  also  connect  with  each  floor  so  that  the  operator 
can  sound  a  warning  in  case  a  door  is  carelessly  left  open 
or  the  car  is  unnecessarily  detained. 

Electric  dumb-waiters  are  now  in  operation  running  at 
speeds  of  1000  ft.  per  minute.  With  the  automatic  stops  used, 


FIG.    2 OPERATING     MECHANIS.M     FOR    PUSH-BUTTON     CONTROL 

the  cars  are  always  brought  within  an  inch  or  so  of  the  floor 
positions,  regardless  of  loads  carried.  These  loads  mav 
range  from  150  lb.  to  700  lb.,  low  speeds  of  50  ft.  per  minute 
being  recommended  for  the  heavier  loads.  Amplifying  the 
systems  above  described,  a  number  of  modifications  of  auto- 
matic and  push-button  control  can  be  introduced  to  meet 
particular  conditions.  Each  machine  is  designed  especially 
for  the  conditions  of  load,  speed,  travel  and  voltage  of  the 
intended  installation.  The  equipment  described  is  built  by 
the  Burdett-Rowntree  Manufacturing  Company,  Chicago 
and  New  York. 


Indirect  Lighting  in  Substation 

The  new  187th  Street  substation  of  the  United  Electric 
Light  &  Power  Company  in  New  York  City,  recently 
placed  in  operation,  has  been  equipped  for  indirect  illumi- 
nation, with  a  provision   for  direct  emergency  lighting. 

A  night  photograph  of  the  control-board  balcony,  where 
indirect  lighting  is  used  exclusively,  is  shown  in  Fig.  i. 
The  meter  dials  are  brightly  lighted  without  the  customary 
glare  and  reflection  from  their  glass  covers,  which  in  cer- 
tain positions  makes  it  extremely  difficult  to  read  the  in- 
struments. The  balcony  itself  is  13  ft.  high,  82  ft.  long 
and  8.5  ft.  wide  in  front  of  the  board.     Eight  outlets,  using 


a  total  of  1200  watts,  give  a  specific  consumption  of  1.72 
watts  per  square  foot  for  this  area.  The  lighting  fixtures 
are  suspended  at  a  distance  of  30  in.  from  the  white  ceiling. 
Fig.  2  is  a  view  of  the  main  transformer  and  rotary 
room,  where  the  ceiling  is  31  ft.  high,  the  room  being  89 
ft.  wide  by  265  ft.  long.     The  indirect  lighting  used  in  this 


FIG.     I INDIRECT    LIGHTING    IN    SWITCHBOARD    KdUM 

room  practically  all  the  time  is  furnished  from  five  fixtures 
each  carrying  lamps  with  a  total  rating  of  500  watts.  The 
power  consumption  in  this  room  is  1.06  watts  per  square 
foot.  The  tops  of  the  reflectors  are  42  in.  below  the  ceil- 
ing. The  auxiliary  lighting  system  consists  of  twenty  100- 
watt  lamps  each  equipped  with  a  reflector.     These  units 


FIG.    2 AUXiriARV    LI(;HTIN( 


OPERATION 


consume  a  total  of  2000  watts,  or  0.85  watt  per  square  foot. 
The  picture  of  the  transformer  room  was  taken  with  the 
emergency  lamps  in  operation  while  the  indirect  units  were 
not   lighted. 

The   fixtures   for  both   systems   were   furnished   by   the 
National  X-Ray  Reflector  Company,  Chicago,  111. 
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Generator  for  Automobile   Lighting  System 

A  liclt-drivcn  clfctric  generator  which  may  be  installed 
on  old  models  of  automobiles  such  as  those  which  came  out 
before  the  days  of  electric  starting  and  ignition  is  shown 
in  the  accompanying  illustrations.  The  generator  is  hermeti- 
cally sealed  to  prevent  damage  from  water  and  dirt.  The 
armature  revolve;-  outside  the  field  coils  so  that  no  matter 
what  speed  the  engine  may  attain  no  trouble  can  arise  due 
to  centrifugal  stresses  on  the  windings.  The  brushes  are 
made  of  round  pieces  of  carbon  and  are  inclosed.  Of  the 
charging  characteristics  of  the  Ian  generator  it  is  said  that 
low  speed  gives  a  high  rate  of  charge  while  the  rate  drops 
off  as  the  speed  of  the  engine  increases.  The  claim  is  made 
by  the  manufacturers  that  the  placing  of  the  generator  in 
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the  center  of  the  fan  actually  increases  tlie  fan's  efficiency 
since  it  prevents  the  air  from  being  drawn  back  through 
the  center  of  the  fan  as  it  is  sent  in  toward  the  engine  by 
the  ends  of  the  fan  blades. 

This  so-called  "fan-type  generator"  is  being  made  by  the 
Kouyoumjian  I''.lectric  &  Manufacturing  Company,  of 
Cleveland.   Ohio. 


Electricity  for  Office  Appliances 

Evidence  of  the  strides  which  manufacturers  are  making 
toward  replacing  manual  and  mental  operations  by  elec- 
trically operated  machinery  was  shown  by  the  number  of 
motor-driven  office  labor-saving  devices  on  exhibition  at 
the  business  show  held  in  Chicago  on  Sept.  8  to  13.  Prob- 
ably the  most  recent  application  of  electricity  there  shown 
was  a  system  of  master,  program  and  time-switch  clocks 
which  operate  on  iio-volt  energy.  These  clocks  wind  and 
synchronize  every  five  minutes,  storing  up  enough  energy 
each  time  to  operate  the  clocks  two  hours  and  a  half  in 
case  the  energy  should  fail  at  any  time.  The  time-switch 
attachments  are  made  in  sizes  large  enough  to  make  and 
break  400  amp,  obviating  what  has  heretofore  been  one 
of  the  drawbacks  where  a  simple  mechanism  is  desired. 
This  line  of  appliances  was  exhibited  by  the  Baird  Equip- 
ment I'ompany.  Chicago. 

An  electrically  operated  rapid  calculator  was  displayed 
by  the  Ensign  Manufacturing  Company,  Chicago.  It  has 
the  novel   feature  of  automatically  shutting  off  its  motor 


when  not  needed.  While  operating  normally  the  motor 
does  not  run  all  of  the  time,  as  enough  energy  is  stored  in 
a  spring  to  accomplish  seven  operations,  after  which  the 
motor  again  starts. 

Machines  which  accomplish  the  act  of  sealing,  stamping 
and  counting  envelopes  in  one  operation  were  exhibited 
by  the  Mail-om-eter  Company,  Detroit.  Similar  machines 
which  accomplish  the  results  separately  were  exhibited  by 
the  American  Multigraph  Sales  Company,  Cleveland,  and 
by  .Saunders  &  Company,  Kansas  City.  A  device  for 
opening  letters  was  shown  by  the  Lightning  Letter  Opener 
Company,  Rochester,  N.  Y.  This  machine  is  capable  of 
turning  out  200  letters  per  minute.  Letter  folders  were 
also  on  exhibition  at  the  booth  of  the  American  Multigraph 
Sales  Company. 

Extensive  displays  were  made  by  the  National  Cash 
Register  Company  of  Dayton,  Ohio,  showing  various  types 
of  electrically  operated  cash  registers  and  credit  telephone 
systems.  An  electrically  operated  display  which  attracted 
considerable  attention  in  this  booth  represented  the  differ- 
ent outlets  for  money  collected  by  a  business  enterprise. 
It  consisted  of  a  table  on  which  were  three  open  money 
bags  labeled  "Overhead,"  "New  Stock"  and  "Profit."  Sup- 
ported above  the  table  was  a  revolving  display  sign  which 
enumerated  the  different  outlets  for  money  and  gave  the 
percentage  of  the  gross  income  which  goes  toward  the 
maintenance  of  different  branches  of  a  business.  In  syn- 
chronism with  the  different  displays  shown  on  this  sign, 
coins  would  appear  at  the  edge  of  the  table  and  travel 
across  it,  propelled  by  the  agency  of  concealed  magnets, 
finally  disappearing  in  the  open  mouths  of  the  money  bags 
which  lay  on  the  table.  In  addition  to  the  exhibition  of 
manufactured  products,  this  company  conducted  a  free 
"kinemacolor"  moving-picture  show  which  was  of  an  edu- 
cational value  along  the  lines  of  manufacture  and  use  of 
tlie  company's  products. 

Dictating  machines  were  on  exhibition  at  the  booths  of 
Thomas  A.  Edison,  Inc.,  Orange,  N.  J.,  and  the  Columbia 
Graphophone  Company.  The  device  manufactured  by  the 
latter  company  has  several  improvements,  chief  among 
which  are  the  use  of  a  new  hand-control  operated  by 
direct  spring  wire  and  a  ventilating  fan  on  the  operating 
motor,  which  cools  the  resistance,  preventing  the  drying  up 
of  the  lubricating  oil  on  the  mechanism.  The  Edison  com- 
pany is  using  a  sanitary  flexible  steel  speaking  tube  and  a 
double  collapsible  mandrel  which  avoids  breakage  of  cylin- 
ders when  being  put  on. 

Seven  electric  vehicles  were  displayed  by  the  Argo  Elec- 
tric \''ehicle  Company,  Saginaw,  Mich.,  four  of  which  were 
passenger  cars. 

An  interesting  booth  was  that  of  the  General  Acoustic 
Company  of  New  York,  where  the  practicability  of  the 
dictagraph  for  intercommunicating  conference  features 
was  demonstrated.  In  this  booth  an  intercomnmnicating 
dictagraph  was  substituted  for  the  ordinary  telephone,  con- 
versation being  carried  on  in  low  tones  with  telephone 
operators  located  in  different  parts  of  the  building.  With 
the  speaker  10  ft.  away  from  the  dictagraph  the  operator 
at  the  other  end  of  the  line  could  plainly  hear  figures 
spoken  in  low  tones.  .An  electric  fan  was  humming  in  the 
room,  showing  the  non-interfering  quality  of  the  set. 

Tabulating  machines  having  electrically  driven  adding 
and  subtracting  attachments  were  exhibited  by  the  Under- 
wood Typewriter  Company.  These  machines  have  a  varied 
application,  being  fitted  to  do  billing,  statement  writing, 
cross  and  column  footing,  ledger  entries  where  totals  are 
desired,  and  many  forms  of  statistical  work. 

Other  electrically  equipped  office  appliances  were  ex- 
hibited by  the  Adder  Machine  Company.  Wilkes-Barre, 
Pa.;  Addressograph  Company.  Chicago;  Burroughs  Add- 
ing Machine  Company,  Detroit ;  Moon-Hopkins  Billing 
Machine  Company,  St.  Louis,  and  the  Lisenbv  Manufac- 
turing Company.  Fresno,  Gal. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Semi-Indirect  Fixture  with  Pull  Socket  Control. — There 
is  to  be  put  out  shortly  by  the  Electrical  Engineering  Com- 
pany, of  Minneapolis,  Minn.,  a  lOO-watt  pendent  semi-indi- 
rect fixture  which  it  has  recently  developed  and  which  it 
claims  is  different  from  anything  so  far  seen  in  that  a  pull 
socket  control  is  used  with  it. 

Milwaukee  Concern  Busy. — The  electrical  work  on  the 
new  Christian  Science  Church  at  Milwaukee,  Wis.,  has 
been  awarded  to  the  Herman  Andrae  Electrical  Company, 
of  that  city,  which  reports  that  it  has  also  secured  the  con- 
tract for  wiring  the  Industrial  Chemical  Institution  at  the 
same  place.  This  company  is  now  wiring  a  number  of  the 
post  offices  in  different  sections  of  the  country. 

New  Lighting  Fixture  Brought  Out. — The  Elgin  Motor 
Company,  of  Elgin,  111.,  is  marketing  a  new  type  of  lighting 
fixture,  called  by  it  the  "deflectolier."  and  it  claims  for  this 
device  a  brisk  sale  both  in  this  country  and  abroad.  This 
apparatus  consists  of  an  inverted  conical  diffuser  with  open- 
ings at  its  center  and  around  its  sides  from  which  a  cluster 
of  incandescent  lamps  may  be  hung.  The  New  York  office 
of  the  company,  at  31  Barclay  Street,  is  in  charge  of  A.  E. 
Goetz. 

Castings  Produced  from  Wrought-Iron  Stock. — The  Hess 
Steel  Castings  Company,  of  Philadelphia,  Pa.,  has  recently 
perfected  a  process  for  the  production  of  castings  from 
the  purest  wrought-iron  stock.  It  is  claimed  by  the  com- 
pany that  this  material  produces  castings  of  the  greatest 
possible  ductility,  density  and  uniformity,  which  are  par- 
ticularly adapted  for  use  in  parts  of  electromagnetic  equip- 
ment where  high  permeability  is  desired,  and  for  use  in 
service  where  high  pressures  or  temperatures  or  excessive 
corrosion  is  encountered. 

Large  Electric  Excavator. — A  Lidgerwood-Crawford  elec- 
tric excavator  of  unusual  size  is  under  construction  by  the 
Lidgerwood  Manufacturing  Company  under  the  supervision 
of  Mr.  G.  M.  Crawford,  of  Chicago.  This  machine  will  have 
a  boom  100  ft.  long  and  will  be  equipped  with  a  bucket 
capable  of  holding  4  cu.  yd.  of  earth.  It  will  be  operated  by 
alternating-current  440-volt,  60-cycIe,  three-phase  motors 
and  has  been  ordered  by  Mr.  D.  C.  Stevens,  contractor,  for 
S,5oo,ooo  cu.  yd.  of  excavation  and  levee  building  near  Cape 
Girardeau,  Mo.  Energy  will  be  purchased  from  an  electric- 
service  company  for  the  operation  of  this  large  machine. 

Pacific  Coast  Appliance  Manufacturer  Busy. — The  Ber- 
keley Electric  Cocker  Company,  of  Berkeley,  Cal.,  reports 
a  rapidly  increasing  demand  for  its  automatic  electric 
cooker.  Orders  are  being  received  from  European  and 
Asiatic  countries.  South  America,  South  Africa  and  Aus- 
tralia, in  addition  to  a  large  volume  of  domestic  sales.  To 
accommodate  the  business  the  factory  has  been  enlarged 
and  now  occupies  the  entire  three-story  reinforced-con- 
crete  building  at  1932  Center  Street,  with  offices  on  the 
second  floor.  A  number  of  auxiliary  cooking  appliances 
are  being  developed  and  will  shortly  be  placed  on  the 
market. 

Alliance    Cranes    for    the    Bethlehem    Steel    Plant. — The 

crane  equipment  supplied  by  the  Alliance  Machine  Com- 
pany, of  Alliance,  Ohio,  for  the  new  Lehigh  plant  of  the 
Bethlehem  Steel  Company,  which  was  mentioned  in  the 
Sept.  6  issue  of  the  Electrical  World,  consists  of  five  5-ton, 
ten  lo-ton,  two  15-ton,  one  40-ton,  one  60-ton  and  one  100- 
ton  crane.  This  apparatus  is  of  mill-type  all-steel  con- 
struction and  is  all  equipped  with  dynamic  braking,  except 
m  the  cases  of  the  last  two  machines,  wliich  are  four- 
girder,  ladle  cranes  of  the  latest  type,  provided  with  mag- 
netic brakes.  The  crane  switchboards  are  all  equipped  with 
Voungstown  safety  limit  stops  on  the  hoisting  motors. 


Conditions  on  the  Pacific  Coast. — A  recent  letter  from 
San  Francisco,  Cal.,  indicates  that  conditions  in  the  elec- 
trical and  allied  industries  along  the  Pacific  Coast  are  fairly 
quiet  at  the  present  time.  Some  difficulty  is  being  ex- 
perienced in  certain  quarters,  it  is  understood,  in  the  mar- 
keting of  municipal  bonds,  and  this  has  held  up  to  some 
extent  building  operations  in  the  localities  affected.  The 
statement  is  also  made  that  many  of  the  electric  companies 
are  having  the  same  difficulty  in  disposing  of  their  securi- 
ties and  that  their  construction  work  has  been  handicapped 
by  this  fact.  However,  there  is  apparently  a  feeling  that 
these  conditions  are  not  permanent  and  that  there  will 
shortly  be  a  picking  up  in  all  lines. 

Another  Wireless-Station  Contract  Let. — The  J.  G.  White 
Engineering  Corporation  has  obtained  the  contract  for  the 
construction  of  another  wireless  telegraph  aerial  at  the 
station  now  being  built  at  Oahu,  Sandwich  Islands.  This 
addition  to  the  equipment  at  that  station  will  enable  com- 
munication to  be  established  between  it  and  the  stations  in 
the  Philippine  Islands,  and  is  a  decided  step  in  the  globe- 
circling  system  of  wireless  communication  planned  by  the 
Marconi  Wireless  Telegraph  Company.  It  is  expected  that 
by  the  first  of  the  year  the  above  station  will  be  able  to 
communicate  with  the  California  station,  also  under  con- 
struction now,  and  that  early  in  1914  Asiatic  communica- 
tion will  be  established.  The  J.  G.  White  Engineering  Cor- 
poration is  doing  all  of  this  construction  work. 

Sign-Selling  Campaign  Inaugurated. — The  Thomas  Cu- 
sack  Company,  of  Chicago,  111.,  is  placing  before  central- 
station  managers  an  attractive  offer  in  connection  with  the 
booming  of  the  electric  sign  as  an  advertising  medium. 
This  company  designs,  builds,  equips  and  maintains  electric 
signs  of  all  kinds  and  supplements  this  service  by  a  cam- 
paign of  mail  and  newspaper  publicity  which  the  individual 
station  is  not,  as  a  rule,  prepared  to  furnish.  In  return  for 
its  assistance  in  pushing  this  very  profitable  kind  of  busi- 
ness in  its  locality,  the  company  proposes  to  lend  to  the 
central  station  the  use  of  this  organized  publicity  service. 
An  attempt  is  to  be  made  in  this  way  to  create  an  increased 
demand  throughout  the  country  for  electric  roof  signs  of 
the  larger  sizes. 

Locating  a  Broken  Water  Main. — A  new  and  interesting 
application  of  the  "Telefault,"  manufactured  by  W.  N. 
Matthews  &  Brother,  of  St.  Louis,  Mo.,  was  explained  in  a 
recent  letter  to  that  concern  from  J.  T.  Greene,  of  the  De- 
partment of  Public  Safety,  Toledo,  Ohio.  Mr.  Greene 
states  that  some  time  ago  a  large  boat,  dragging  anchor, 
broke  one  of  the  heavy  water  mains  that  cross  under  the 
Maumee  River.  This  main  being  buried,  the  divers  were 
unable  to  locate  it.  When  the  water  main  was  laid  a  large 
submarine  cable  was  installed  in  the  same  trench  by  the 
Western  Union  Telegraph  Company,  and  this  cable  was 
undisturbed  by  the  anchor  so  that  telegraph  service  was  not 
interrupted.  A  circuit  was  devised  using  vacant  wires  in 
the  cable,  and  by  means  of  the  "Telefault"  this  circuit  was 
located,  thus  disclosing  the  location  of  the  water  main,  and 
allowing  repairs  to  be  made. 

Reasons  for  the  Stability  of  Public  Utilities. — "Publicity 
and  absolute  frankness  in  dealing  with  the  public,"  said 
Paul  Leake,  publicity  representative  of  the  United  Light 
&  Railways  Company,  of  Grand  Rapids,  Mich.,  "have  come 
to  be  recognized  as  an  advantageous  necessity  by  public 
utility  corporations  and  industrial  companies.  Well-man- 
aged public  utility  corporations  are  not  only  willing 
to  give  to  the  public  full  information  as  to  their  operations 
and  earnings,  but  they  court  investigation  as  to  these  de- 
tails. One  reason  for  this  attitude  is  that  the  showing  is 
usually  of  such  a  nature  as  to  inspire   confidence  in  those 


(5o8 


ELECTRICAL    WORLD 


Vol.  62,  No.  12 


who  have  money  lo  invest.  In  spite  of  political  uncertainty 
and  general  timidity  exhibited  by  capital,  the  securities  of 
public  utilities,  especially  those  of  gas  and  electrical  com- 
panies, remain  remarkably  firm.  That  the  general  public 
realizes  the  stability  of  public  utility  securities  is  shown  by 
the  fact  that  to-day  there  is  scarcely  a  large  banking  house 
in  the  East  that  does  not  carry  a  line  of  these  securities  in 
its  investments." 

Copper-Coated  Steel  Sheets  Offered. — In  anticipation  of 
a  pronounced  rise  in  the  price  of  copper  within  the  next 
few  months  Herman  Boker  &  Company,  of  loi  Duane 
Street.  New  Yurk.  have  prepared  a  reserve  stock  and  are 
ready  to  furnish  samples  or  fill  orders  for  their  line  of  cop- 
per-covered steel-sheet  metal,  which  is  applicable  for  auto- 
mobile parts,  rooting  service  and  other  purposes  where  there 
is  little  waste  of  the  metal.  The  copper  is  welded  to  the 
steel  ingot  in  preparing  this  product  and  the  whole  passed 
through  the  rolls  and  forced  out  in  the  sheet  form.  The 
process  is  one  which  the  company  claims  to  have  used  for 
over  twenty-five  years.  The  standard  thickness  of  copper 
is  20  per  cent  of  the  entire  thickness  of  the  sheet  on  both 
sides  of  the  steel,  making  a  total  copper  thickness  of  lo 
per  cent. 

Exterior  Theater  Illumination. — At  the  opening  of  the 
Century  Opera  House,  Sixty-second  Street  and  Central 
Park  West,  New  York,  this  week,  a  unique  exterior  illumi- 
nation scheme  was  displayed.  There  had  been  formerly  no 
adequate  illumination  of  the  exits  along  Central  Park  West 
and  the  means  used  for  correcting  this  defect  were  both 
novel  and  attractive.  These  exits  are  designd  with  a  prom- 
inent keystone  arch  effect  and  at  the  top  of  this  stone  there 
was  bolted  a  short  upright  Corinthian  column,  from  which 
two  drooping  arms  extended.  A  single  flaming-arc  lamp 
was  hung  from  each  of  these  arms.  There  was  a  cluster 
similar  to  the  above  at  each  of  the  five  exits,  and  the  total 
eflfect  with  the  lamps  in  operation  was  very  pleasing.  The 
ornamental  metal  fixtures  for  this  installation  were  supplied 
by  the  J.  L.  Mott  Iron  Works  and  the  flaming-arc  lamps  by 
the  H.  M.  Hirschberg  Company,  both  located  in  New  York 
City. 

Large  Turbo-generators  for .  the  Philadelphia  Electric 
Company. — Supplementing  a  note  in  the  Aug.  y  issue  of  the 
Electrical  World,  the  General  Electric  Company  has  given 
out  further  information  on  the  big  generating  sets  recently 
ordered  by  the  Philadelphia  Electric  Company.  The  latter 
company  has  ordered  two  horizontal  turbines,  of  30,000-kw 
and  35,000-kw  capacity  respectively,  each  set  consisting  of 
a  single  turbine  driving  a  generator  of  similar  capacity. 
The  smaller  turbine  will  run  at  1500  r.p.m.  and  will  be  di- 
rectly coupled  to  a  25-cycle  generator  mounted  on  the 
same  bedplate.  A  6o-cycle  generator  will  be  driven  at  1200 
r.p.m.  by  the  larger  turbine.  With  the  exception  of  a  similar 
30,000-kw  machine  which  the  General  Electric  Company  is 
building  for  the  Commonwealth  Edison  Company,  of  Chi- 
cago, these  turbines  are  considerably  larger  than  any  other 
single  generating  set  heretofore  contracted  for  in  this  coun- 
try or  abroad. 

Frost  Warnings  by  Telephone. — M^ny  kinds  of  agri- 
cultural products,  and  in  particular  fruit.  :»  very  liable  to 
severe  injury  from  sudden  frosts,  evei  jl  short  duration. 
To  guard  against  the  spoiling  of  its  crops  in  this  manner 
the  Wood  River  Orchard  Company,  wl.ich  owns  extensive 
fruit  orchards  near  Weiser,  Idaho,  ha.  installed  a  novel 
system  for  giving  frost  warnings  by  telephone.  Dial-type 
thermometers  are  located  north,  east,  south  and  vs-est  of  the 
orchard  area  and  fitted  with  fixed  and  adjustable  contacts 
which  are  arranged  to  close  local  circuits  whenever  the 
temperature  drops  to  a  certain  predetermined  point.  This 
gives  the  signal  at  the  main  office  of  the  company,  indicating 
not  only  the  fact  that  a  frost  is  imminent  but  also  from 
which  direction  it  is  coming.  Following  this  signal  the 
several  orchard  men  in  the  affected  district  are  immediately 
notified  by  telephone,  allowing  them  time  to  start  fire  in  the 
smudge  pots  with  which  light  or  medium  frosts  can  he 
successfully  combated 

Lockport  (IlL)  Has  Trouble  in  Getting  Electricity. — Lock- 
port,  a  city  on  the  Chicago  Drainage  Canal,  was  without 
electricity  on  the  night  of  Sept.  8.  It  has  been  obtaining 
energy  from  the  Sanitary  District  of  Chicago  and  is  said  to 
be   behind   about  ?S,ooo   in   its   payments   to   the   municipal 


corporation.  A  contract  that  had  been  in  existence  for 
about  seven  years  expired  on  Jan.  20  last,  and  the  Sanitary 
District  gave  the  city  notice  that  it  would  not  renew  and 
would  shut  off  the  supply  of  electricity  on  Sept.  i.  This 
time  was  extended  for  a  week  by  courtesy.  The  Sanitary 
District  says  that  all  its  available  energy  is  now  needed  for 
Chicago  and  furthermore  intimates  that  the  city  of  Lock- 
port  has  not  proved  to  be  a  prompt-paying  customer.  The 
municipality  has  been  purchasing  energy  from  the  District 
for  0.5  cent  per  kw-hr.,  it  is  said,  and  retailing  it  to  about 
175  local  consumers,  all  of  whom  are  now  without  electric- 
ity. Tlie  Public  Service  Corporation  of  Northern  Illinois  has 
offered  to  supply  energy,  but  at  a  higher  rate.  It  is  re- 
ported that  a  promoter  has  offered  the  city  a  bonus  of 
$15,000  if  allowed  to  furnish  energy  at  13  cents  a  kw-hr. 
This  plan  is  opposed  by  the  merchants,  but  is  said  to  be 
favored  by  the   Mayor. 

Motor  Drive  Supplied  for  Textile  Mills. — .Xmong  the  tex- 
tile mills  which  have  recenty  obtained  motor  equipment  for 
drive  purposes  from  the  Westinghouse  Electric  &  Manufac- 
turing Company  are  the  Pine  Tree  Silk  Company,  of  Phila- 
delphia. Pa.,  the  Penn  Tapestry  Company,  Glen  Riddle,  Pa., 
and  the  Cedar  Cliffs  Mills,  Chambersburg,  Pa.  The  Stroock 
Plush  Company,  of  Newburgh,  \.  Y.,  has  added  a  400-kw 
engine-type  generator  to  its  power  equipment,  as  well  as 
350  hp  in  motor  equipment,  part  of  which  will  be  used  as 
individual  drive  for  its  plush  looms.  Improvements  which 
have  been  in  progress  in  the  plant  of  W.  E.  Hooper  &  Sons 
Company,  Baltimore,  Md.,  are  practically  completed  and 
electric  drive  has  been  installed  throughout.  Energy  is 
being  supplied  by  the  Consolidated  Gas.  Electric  Light  & 
Power  Company,  and  the  electrical  installation  is  said  to  be 
one  of  the  finest  in  Baltimore.  One  hundred  and  fifty  mo- 
tors, aggregating  2000  hp,  are  used.  An  addition  of  300 
looms  has  been  made  at  the  plant  of  the  Rosemary  Manu- 
facturing Company,  Roanoke  Rapids.  N.  C.,  and  individual 
drive  will  be  used  on  these  machines,  as  well  as  on  the  spin- 
ning frame  and  the  pickers.  At  the  same  plant  300  hp  in 
motor  equipment  is  to  be  installed  for  driving  line  shafting. 

Lake  Spaulding  Development  Neeiring  Completion. — Vice- 
president  John  A.  Britton,  of  the  Pacific  Gas  &  Electric 
Company,  recently  issued  a  statement  to  stockholders  ii» 
denial  of  a  report  that  the  company  had  temporarily  sus- 
pended operations  on  its  hydroelectric  development  at  Lake 
Spaulding.  He  wrote  in  part  as  follows:  "Reports  from  our 
engineers  show  that  greater  progress  was  made  on  the 
Lake  Spaulding  dam  in  the  last  month  than  during  any 
previous  period  in  the  history  of  its  construction.  This  dam 
will  be  365  ft.  high  and  will  impound  in  Lake  Spaulding 
about  30,000,000.000  gal.  of  water.  Concrete  is  being  poured 
on  the  dam  at  the  rate  of  2000  cu.  yd.  a  day,  and  it  is  now 
150  ft.  above  bed-rock,  with  75,000  cu.  yd.  of  concrete  al- 
ready in  place.  By  Nov.  i  the  dam  will  be  high  enough  to 
enable  us  to  make  use  of  it  for  our  power  plant  below.  The 
tunnel,  a  mile  in  length,  leading  from  the  dam  through  the 
rock  into  Bear  Valley  was  completed  May  i.  Since  that 
time  trimming  has  been  going  on,  and  this  tunnel  with  a 
diameter  of  9.5  ft.  is  now  ready  for  use.  The  canal  which 
takes  the  water  from  the  tunnel  to  the  new-  power  house  in 
Bear  River  Gorge  is  to  be  8.5  miles  long,  and  a  section  of 
tlis  40,000  ft.  in  length  has  been  completed.  Three  steam 
shovels  are  averaging  1000  cu.  yd.  a  day  on  its  excavation, 
and  it  is  expected  that  it  will  be  completed  by  Nov.  i.  The 
reservoir  which  will  be  used  as  a  forebay  at  the  power 
house  is  to  be  13  acres  in  extent  and  is  now  85  per  cent 
completed.  From  this  reservoir  the  water  will  drop  1375 
ft.  to  the  power  house.  Most  of  the  72-in.  steel  pipe  which 
will  convey  the  water  from  the  reservoir  to  the  turbines  is 
now  on  the  ground  and  over  70  ft.  of  this  pipe  is  being  put 
in  position  each  day.  The  high-tension  transmission  line, 
114  miles  long,  from  the  power  house  to  the  distributing 
station  at  Cordelia  is  being  rapidly  completed.  Of  the  735 
steel  towers  which  will  carry  this  line  400  have  already  been 
erected,  while  the  remainder  are  at  their  foundations  await- 
ing erection.  The  wires  have  been  strung  over  a  portion 
of  the  distance,  and  the  entire  line  should  be  completed  and 
ready  to  operate  by  October.  Work  on  the  big  substation 
at  Cordelia  is  progressing  rapidly,  and  everything  will  be  in 
readiness  there  by  the  time  that  the  power  house  begins 
to  deliver  energy,  early  in   November." 
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Corporate  and  Financial 

Stone  &  Webster  Securities  Company  Report. — The  Rail- 
way &  Light  Securities  Company,  an  investing  company 
termed  by  the  Stone  &  Webster  interests,  has  made  a  re- 
port for  the  fiscal  year  ended  July  31,  1913.  The  total  earn- 
ings for  the  year,  including  dividends  received  and  interest 
received  and  accrued,  were  $274,868;  interest  paid  and  ac- 
crued amounted  to  $85,680;  taxes  were  $3,992  and  expenses 
were  $8,758,  leaving  a  profit  from  income  of  $176,438. 
Profits  were  also  obtained  by  the  purchase  and  sale  of 
securities.  Dividends  of  6  per  cent  were  paid  on  the  pre- 
ferred and  common  stock.  The  surplus  was  $70,467.  The 
total  surplus  at  the  close  of  the  fiscal  year  was  $471,004. 

Mississippi  River  Power  Company  Stock  Listed  in  Bos- 
ton.— The  balance  sheet  as  of  June  30,  1913,  shows  that 
property,  plant  and  contracts  stand  at  $40,337,936;  pay- 
ments for  additional  construction  at  $1,399,134;  interest 
during  construction  at  $697,708,  and  cash  at  $65,222.  On 
the  liabilities  side  there  are:  Common  stock,  $16,000,000; 
preferred  stock,  $6,000,000;  first  mortgage  bonds,  $iS,ooo,- 
000,  and  notes  payable,  $2,500,000.  Of  the  total  stock  out- 
standing $4,000,000  preferred  and  $15,999,500  common  were 
paid  for  by  the  property,  rights  and  franchises  of  the 
Keokuk  &  Hamilton  Water  Power  Company  and  by  the 
construction  of  the  plant  and  the  acquisition  of  land  and 
other  property  in  connection  therewith;  cash  was  paid  for 
$2,000,000  preferred  and  $500  common   stock. 

Development  of  Kanes  Falls  Company. — An  issue  of  first 
mortgage  bonds  of  the  Kanes  Falls  Electric  Company,  of 
Glens  Falls,  N.  Y.,  is  offered  for  sale  by  Ashley  &  Company, 
of  New  York,  at  92;4  and  interest.  The  bonds  are  part  of 
an  authorized  issue  of  $500,000,  of  which  $178,000  are  out- 
standing. They  are  dated  1905  and  are  due  on  June  27,  195s, 
but  are  redeemable  at  the  option  of  the  company  at  105 
on  any  interest  date,  or  at  100  at  the  option  of  the  holder 
on  or  after  Aug.  i,  1923.  The  company  is  building  a  new 
power  station  and  a  14-mile  transmission  system  with  steel 
towers  from  Kanes  Falls  to  Granville,  N,  Y.,  and  adjoining 
quarries.  It  has  operated  for  four  years  a  hydroelectric 
plant  near  Fort  Ann,  N.  Y.,  with  a  transmission  line  ex- 
tending 13  miles  to  Glens  Falls,  N.  Y.  It  also  owns  an- 
other water-power  at  West  Fort  Ann,  which  is  to  be 
developed.  The  power  in  Glens  Falls  is  sold  to  the 
Adirondack  Electric  Power  Corporation  under  a  long-term 
contract.  Service  is  furnished  in  Fort  Ann.  A  contract  has 
been  made  with  the  Granville  Electric  &  Gas  Company 
guaranteeing  the  Kanes  Falls  company  a  minimum  of  $8,760 
per  year  for  a  certain  number  of  kilowatt-hours  daily.  The 
Granville  extension  will  reach  the  slate  district  of  Rutland 
County,  Vt.  In  this  district  and  the  neighboring  one  in 
Washington  County,  N.  Y.,  there  are  fifty-eight  operators, 
nearly  all  of  whom  now  make  slate  by  hand. 

Progress  of  the  American  Public  Utilities  Company. — 
The  report  of  the  board  of  directors  of  the  American 
Public  Utilities  Company  for  the  year  ended  June  30,  1913, 
mentions  some  of  the  physical  improvements  that  have 
been  made  in  the  properties  of  the  subsidiary  operating 
companies,  some  of  which  are  electrical  companies.  The 
Utah  Gas  &  Coke  Company  of  Salt  Lake  City,  Utah,  has 
discontinued  an  isolated  electric  generating  plant  and  is 
now  purchasing  power  from  the  Utah  Light  &  Railway 
Company,  thus  effecting  a  very  decided  reduction  in  power 
cost.  The  overhead  system  of  the  electric  department  of 
the  Jackson  Light  &  Traction  Company  of  Jackson,  Miss., 
has  been  improved  and  strengthened.  At  the  Edison  sta- 
tion of  the  La  Crosse  Gas  &  Electric  Company,  La  Crosse, 
Wis,,  additional  boilers  are  being  installed  to  take  care  of 
the  heating  business  of  the  company  and  the  heating  station 
equipment  is  being  overhauled  generally.  The  business  in 
Indianapolis  has  grown  rapidly  during  the  past  year.  The 
demand  upon  the  two  power  houses  of  the  Merchants' 
Public  Utilities  Company  has  developed  to  such  an  extent 
that  it  has  become  necessary  to  install  additional  boilers. 
It  has  also  been  deemed  advisable  to  install  a  water-soften- 
'ng  plant.  The  equipment  at  one  plant  is  being  entirely  re- 
habilitated. The  plant  of  the  People's  Light  &  Heat  Com- 
pany, of  Indianapolis,  is  now  being  operated  in  connection 
with  the  plant  of  the  Merchants'  company,  and  considerable 
saving  in  operating  cost  has  been   effected.     The  electrical 


distribution  system  of  the  People's  company  is  being  im- 
proved and  strengthened.  The  report  says  that  while  a 
great  deal  of  attention  has  been  given  to  the  organization 
of  the  company  and  to  the  physical  condition  of  its  prop- 
erties, the  commercial  possibilities  have  not  been  over- 
looked. At  each  one  of  the  plants  modern  methods  for  se- 
curing new  business  have  been  employed,  with  marked 
success   in   every   instance. 

Boston  Edison  Company's  Operations. — The  return  of  the 
Edison  Electric  Illuminating  Company,  of  Boston,  Mass., 
which  has  just  been  filed  with  the  Gas  and  Electric  Light 
Commission  for  the  year  ended  June  30.  1913,  shows  a  total 
income  of  $6,365,874,  compared  with  $5,787,345  for  1912,  and 
total  expenses  of  $3,558,721,  compared  with  $3,195,718  a  year 
ago.  The  company  now  has  52,447  customers  in  Boston  and 
the  thirty-eight  suburban  municipalities  which  it  serves, 
compared  with  43,246  in  1912,  and  its  total  energy  output  at 
the  switchboard  was  171,783.312  kw-hr.  as  against  150,987,350 
kw-hr.  in  1912.  Its  receipts  from  the  sale  of  energy  for 
commercial  lighting  were  $4,248,441  in  1913,  compared  with 
$3,883,679  in  1912,  and  its  sales  for  industrial  purposes  to- 
taled $1,257,612,  compared  with  $1,112,277  in  the  preceding 
year.  The  cost  of  manufacture  for  1913  was  $1,118,422,  and 
for  1912  $920,136.  During  the  fiscal  year  the  company 
declared  dividends  of  12  per  cent  on  the  par  value  of  its 
stock,  amounting  to  $1,950,333.  During  the  fiscal  year  1913 
the  company  used  167,097  tons  of  coal  at  an  average  cost  of 
$3.80  per  ton.  In  1912  its  fuel  consumption  was  141,668  tons, 
costing  $3.56  per  ton.  The  maximum  station  load  was 
60,143  kw,  occurring  Dec.  18,  1912,  the  previous  year's  maxi- 
mum being  55,114  kw.  The  company  sold  118,023,078  kw-hr., 
compared  with  102,930,250  kw-hr.  in  1912.  The  total  con- 
nected load  on  June  30.  1913,  was  175,146  kw,  as  against 
155.583  kw  last  year.  The  company  now  supplies  2963  kw  in 
municipal  arc  lamps,  4658  kw  in  commercial  arc  lamps,  819 
kw  in  municipal  incandescents,  97,825  kw  in  commercial 
incan'lescent-lighting  service  and  69,881  kw  in  motors.  It 
has  S465  customers  using  energy  for  motors,  etc.,  and  43,472 
customers  using  only  incandescent  lighting  service.  During 
the  year  it  gained  1002  customers  on  its  motor  circuits. 
The  generating  plants  of  the  company  have  a  total  rating  of 
101,400  kw,  of  which  90.000  kw  is  the  rating  of  the  main 
station  at  L  Street,  South  Boston,  in  the  form  of  three- 
phase,  60-cycle  units,  1000  kw  is  in  three-phase  generators 
at  Waltham  and  10.400  kw  in  direct-current  machines  at  the 
Atlantic  Avenue  station,  Boston.  Two  12,000-kw  and  two 
15,000-kw  turbo-alternators  are  now  included  in  the  com- 
pany's equipment.  The  company  employs  1475  persons, 
compared  with  131 1  last  year,  there  being  108  in  the  gen- 
erating department,  steam  division,  175  in  the  generating 
department,  electrical  division,  503  in  the  distribution  de- 
partment, 461  in  offices  and  the  supply  department,  loi  on 
the  construction  force,  68  in  the  transportation  department, 
40  in  the  laboratory  and  19  m  the  steam-heating  department. 


NEW  YORK  METAL  MARKET  PRICES 

, — ■ — Sept.  9 ,  , — —Sept.  15 , 

Copper:                                                          Bid.           Asked.  Bid.             Asked. 

Standard,    spof     15.50  16.37!^  17.00 

Selling  Prices  Selling  Prices 

£       s       d  £       s       d 

London,    standard,    spot* 73       5       0  74     15       0 

Prime    Lake    16.75      to  16.87}^  16.75      to  16.87 J^ 

Electrolytic     16.60      to  16.70  16.62/j  to  16.75 

Casting     16.40      to  16.50  16.37!.4  to  16.62J4 

Copper    wire   base    17.75      to  18.00  17.75      to  18.00 

Lead    4.75  4.75 

Nickel     40.00      to  45.00  40.00       to  45.00 

Sheet  zinc,   f.  o.   b.  smelter 8.00  8.00 

Spelter,    spot     5.90  5.85      to    5.90 

Tin,    spof     42.40      to  42.75  42.75      to  43.00 

Aluminum: 

Prompt    delivery     21.50      to  22.50  21.50      to  22.50 

Future      20.00      to  21.00  20.00      to  21.00 

♦OLD  METALS 

Heavv   copper   and    wire 14.75  14.75 

Brass,    heavy    9.25  9.25 

Brass.    light    8.25  8.25 

Lead,     heavy     4.65  4.65 

Zinc,    scrap    4.75  4.75 

♦COPPER  EXPORTS 

Total   tons  to   Sept.    15 13,052 

•From   daily  transactions  on  the  New  York  Metal  Exchange. 
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Business  Notes 

The  Reynolds  Electric  Flasher  Manufacturing  Company, 
of  Chic.iKo  .111.1  .N\w  \i>Tk.  has  recently  ad. led  i.i  Us  travel- 
ing staff  S.  It.  Johnson  and  W .  H.  Ulair. 

The  Best  Pipe  Engineering  &  Supply  Company  has  been 
organized  by  tieorge  Hcst.  former  president  of  the  Best 
Knginecring  Company,  and  his  s.m  G.  H.  Best,  and  the 
ortices  of  the  new  company  are  located  at  3026  Liberty 
Avenue,  I'iltsburgh,  i'a.  The  concern  will  manufacture 
arnl  install  high-pressure  piping  valves  and  littiiigs  for  vari- 
ous services. 

The  Adams-Bagnall  Electric  Company,  of  Cleveland, 
Ohio,  has  appointed  K.  G.  Kittle  dislncl  sales  niananer. 
with  headquarters  at  40  Wall  Street,  New  York.  Mr.  Kittle 
succeeds  G.  A.  Thomson  and  will  have  charge  of  sales  in 
this  territory  for  the  regular  line  of  electrical  equipment 
put  out  by  the  company,  as  well  as  its  new  line  of  automo- 
bile accessories. 

The  Mechanical  Appliance  Company. — H.  A.  Barrett, 
formerly  of  the  Electric  .Appliance  Company  and  also  of  the 
Jenney  Electric  Company,  has  been  appointed  manager  of 
the  Chicago  office  of  the  Mechanical  Appliance  Company  of 
Milwaukee,  succeeding  J.  A.  Adamson,  resigned.  This 
office  has  been  moved  from  the  Fisher  Building  to  the 
Webster  Building. 

The  H.  W.  Johns-Manville  Company,  of  New  York,  has 
opened  an  office  and  wareliouse  in  Galveston.  Te.x.,  to  sup- 
plement its  present  branches  at  Houston  and  Dallas.  Gal- 
veston, because  of  its  location  and  shipping  facilities,  makes 
an  ideal  distributing  center,  and  in  the  large  brick  ware- 
house there  will  be  accumulated  the  stock  for  distribution  to 
the  firm's  Texas  territory.  It  is  planned  to  receive  at  that 
point  heavy  shipments  by  coastwise  lines  from  New  York. 
Another  fact  that  makes  Galveston  a  convenient  distribu- 
ting point  is  the  company's  increasing  trade  with  Central 
and  South  America. 

The  Beck  Electrical  Construction  Kompany  has  been 
formed  in  Minneapolis,  Minn  ,  with  V.  S.  Beck  at  the  head. 
Mr.  Beck  has  held  various  positions  with  several  of  the 
Stone  &  Webster  companies  in  the  Middle  West,  most  re- 
cently being  associated  with  the  Mississippi  River  Power 
Company  at  Keokuk,  la.  The  new  company  will  do  a  gen- 
eral engineering  contracting  business,  making  a  specialty 
of  electric  power  plant  and  transmission-line  work.  It  will 
also  act  as  manufacturers'  agents  and  has  already  secured 
the  agency  for  several  engineering  concerns.  The  offices 
will  be  in  the  Andrus  Building. 


New  Industrial  Companies 

The  National  Insulator  Company,  of  Pittsburgh,  Pa.,  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  The 
company  will  deal  in  insulators.  The  incorporators  are: 
George  A.  Young,  Andrew  Hill,  Jr.,  and  William  P.  Welker. 

The  Wayman-Aiken  Electric  &  Manufacturing  Company, 
of  Pittsburgh,  Pa.,  bar;  been  incorporated  with  a  capital 
stock  of  $6,000  by  T.  .V.  Waynian.  G.  .\.  .\iken  and  G.  E. 
Wayman.  The  company  proposes  to  manufacture  gas  en- 
gines,   etc. 

The  Pittsburgh  Electric  Tool  Company,  of  Pittsburgh, 
Pa.,  has  been  incorporated  by  Max  Harrii;.  Harry  S.  Stewart 
and  M.  K.  Garrett.  The  company  is  capitalized  at  $5,000 
and  proposes  to  deal  in  electrical  appliances  and  machinery 
of  all  kinds. 

The  Masterphone  Corporation  of  Manhattan  has  been  in- 
corporated with  a  capital  stock  of  $20,000  to  manufacture 
talking  machines.  The  incorporators  are  Matthew  B. 
Smith.  Walter  J.  Burchett  and  .A.  Parker  Smith.  2  Rector 
Street,  New  York.  X.  Y. 

The  Albert  Goldstein  Engineering  Company,  of  New 
York,  N.  Y..  has  been  incorporated  by  M.irris  Grcenblatt, 
William  F.  McCord  and  Isadore  Newman,  of  1522  Vyse 
Avenue,  New  Y'ork.  The  company  is  capitalized  at  $10,000 
and  proposes  to  manufacture  and  deal  in  electrical  appli- 
ances. 


Trade  Publications 

Electrical  Supplies. — The  Illinois  Electric  Company  has 
issued  a  price  list  and  discount  sheet  applying  to  Catalog  19 
oil  electrical  supplies. 

Deflectoliers. — Edward  J.  O'Beirne  &  Co.,  of  Elgin,  HI., 
are  distributing  a  small  fourteen-page  pamphlet  describing 
their  combination  lighting  difTusion  and  its  various  appli- 
cations. 

Lighting  Glassware. — In  order  to  call  attention  to  its  new 
showrooms  at  71  West  Twenty-third  Street,  New  York,  the 
Gleason-Tiebout  Glass  Company  has  issued  an  attractive 
four-page  booklet  on  semi-direct  glassware. 

Switches. — Descriptive  Leaflet  No.  3551  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company  fully  de- 
scribes and  illustrates  type  F  alternating-current  magnetic 
switches.  These  switches  are  designed  to  withstand  the 
severest  forms  of  industrial  service. 

Wires  and  Cables. — The  Simplex  Wire  &  Cable  Company, 
201  Devonshire  Street,  Boston,  has  issued  a  price  list  of  its 
Simcore  wires  and  cables,  which  are  made  in  accordance 
with  the  rules  and  requirements  of  the  National  Board  of 
Fire  Underwriters  effective  January,  1912. 

Insulators. — Catalog  No.  3  recently  issued  by  the  Pitts- 
burgh High  Voltage  Insulator  Company,  Derry,  Pa.,  con- 
tains a  few  general  notes  on  the  subject  of  its  insulators, 
accompanied  by  working  drawings  of  its  comprehensive 
line  of  style  and  sizes.  The  catalog  contains  160  pages,  and 
is  well  printed  on  soft-toned  paper  inclosed  in  a  dignified 
cover. 

Automobile  Lamp. — The  Aiken  revolving  automobile 
lamp  is  briefly  described  and  illustrated  in  a  leaflet  issued 
by  the  Herrick  Aiken  Company,  Inc.,  Bay  State  Building. 
Lawrence,  Mass.  This  lamp  is  easily  adjusted  on  any  make 
of  car  and  is  run  by  a  battery  or  a  generator.  The  revolving 
characteristic  of  the  lamp  is  of  special  value  to  the  automo- 
bilist. 

Outdoor  Substations. — The  Transmission  Engineering 
Company,  Pittsburgh,  Pa.,  has  recently  issued  a  folder  in 
which  are  set  forth  the  advantages  of  the  outdoor  substa- 
tion, where  dairies,  factories  and  small  towns  near  trans- 
mission lines  are  desirous  of  purchasing  energy.  Brief  con- 
struction data  and  the  estimated  cost  and  income  from  these 
stations  are  given. 

Motors. — "Selecting  Motor  Equipment  for  Electrically 
Operated  Hoists"  is  the  title  of  a  bulletin  (Section  31 13) 
issued  by  the  industrial  and  power  department  of  the  West- 
inghouse Electric  &  Manufacturing  Company.  This 
pamphlet  gives  interesting  information  on  the  subject  of 
Insisting:  e(|uipnicnt,  including  a  number  of  formulas  and  a 
diagram  of  connections  of  different  systems. 

Mining  Machine. — .\  twenty-four-page  illustrated  bulletin. 
No.  118,  has  recently  been  issued  by  the  Jeffrey  Manufactur- 
ing Company,  Columbus,  Ohio,  entitled  "The  Care  and 
Operation  of  Jeffrey  28.\  Shortwall  Mining  Machine."  This 
machine  is  used  for  cutting  coal.  Full  details  of  construc- 
tion and  operation  are  given,  and  a  number  of  good  illus- 
trations of  the  manner  of  handling  the  apparatus  are  showa 

Automobiles. — The  Anderson  Electric  Car  Company,  D 
troit.  Mich.,  in  its  advance  bulletin  states  that  its  1914  "n- 
will  be  exceptionally  comprehensive.  Within  the  twelve 
pages  of  the  bulletin  six  new  models  are  shown,  accom- 
panied by  descriptions  and  prices.  Reference  is  also  made 
to  a  new  feature,  the  Detroit  Duplex  drive,  by  the  use  of 
which  it  is  possible  to  drive  the  car  either  from  the  front 
or  from  the  rear  seat. 

Signs. — The  United  States  Sign  Company,  Gadsden.  .Ma- 
has  issued  a  catalog  describing  its  convex  reflector  illumin- 
ation sign.  It  illustrates  and  gives  specifications  of  some 
recent  original  and  novel  designs  which  the  company  has 
installed  in  various  Southern  cities.  This  illuminating  sign 
is  said  to  be  an  improvement  upon  the  old  studded-lamp 
arrangement  by  subduing  the  light  through  the  reflector 
process  so  as  to  eliminate  its  blurring  effect.  It  retains  its 
attractiveness  in  the  daj-time  and  can  be  animated  by  the 
use  of  flashers  at  night.  The  sign  is  made  entirely  of  metal 
and  is  said  to  weigh  less  and  to  cost  less  initially  than  other 
signs. 
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Personal  Mention 

Mr.  V/.  T.  Drew  has  been  appointed  manager  of  the 
newly  instituted  electric-light  plant  at  Titusville,  Fla. 

Mr.  G.  H.  Briggs  has  been  appointed  superintendent  of 
the  Thornapple  Gas  &  Electric  Company,  Hastings,  Mich. 

Mr.  J.  W.  Worthington,  of  Sheffield.  Ala.,  has  been  elected 
vice-president  of  the  Alabama  Power  Company,  of  Talla- 
dega, .\la. 

Mr.  L.  S.  Frantz  has  recently  been  appointed  superintend- 
ent of  the  municipal  electric  light  and  water  works  of 
Friend,   Neb. 

Mr.  R.  H.  Taliferro  has  been  appointed  secretary  and 
treasurer  of  the  Appalachian  Power  Company,  of  Blue- 
field,  W.  Va. 

Mr.  F.  L.  Annable  has  been  appointed  general  superin- 
tendent of  the  Pacific  Electric  Railway  Company  in  South- 
ern California. 

Mr.  Charles  F.  Barnes  has  been  appointed  acting  manager 
of  the  London  (Ont.)  Electric  Company,  succeeding  Mr. 
E.  I.  Jenking. 

Mr.  J.  C.  Cornelius,  formerly  superintendent  of  the  Perry 
(Okla.)  lighting  plant,  has  joined  the  electrtical  staflE  of 
Swift  &  Company,  Chicago. 

Mr.  L.  A.  Webb  is  secretary  and  treasurer  of  the  Central 
Power  Company,  of  Pe  Ell,  Wash.,  recently  acquired  by  the 
Central  Light  &  Manufacturing  Company. 

Mr.  O.  B.  Niesen  has  resigned  as  local  manager  of  the 
Ea-tern  Light  &  Power  Company,  of  Claremont,  N.  H.,  and 
will  be  succeeded  by  Mr.  R.  W.  Berliner,  of  New  York. 

Mr.  J.  P.  Brown,  superintendent  of  the  Nashville  (Tenn.) 
Railway  &  Light  Company,  has  been  elected  president  of 
the  newly   organized   Jovian   luncheon   club   of   Nashville. 

Mr.  Theodore  N.  Vail,  president  of  the  American  Tele- 
graph &  Telephone  Company,  has  been  elected  a  member 
of  the  executive  committee  of  the  New  York,  New  Haven 
&  Hartford   Railroad. 

Mr.  E.  T.  Cope  has  resigned  as  instructor  in  the 
mechanical-engineering  department  of  the  University  of 
Michigan,  Ann  Arbor,  to  join  the  staff  of  the  Edison  Elec- 
tric Illuminating  Company,  of  Detroit. 

Mr.  Stanley  Eisenhoffer,  formerly  of  the  Toronto  (Ont.) 
Hydro-Electric  System  office  staff,  has  been  appointed 
superintendent  of  the  underground  system  of  the  hydro- 
I  electric  department  of  the  city  of  Hamilton,  Ont. 

Mr.  Joseph  F.  Lewis,  assistant  professor  of  electrical 
engineering  in  Lafyette  College,  Easton,  Pa.,  recently  passed 
the  civil-service  examination  for  electrical  engineer  in  the 
'department  of  city  transit,  Philadelphia,  Pa. 

Mr.  F.  B.  H.  Paine,  general  manager  of  the  Niagara, 
,  Lockport  &  Ontario  Power  Company,  which  purchases 
energy  in  bulk  from  the  Ontario  Power  Company  of  Niag- 
ara Falls,  Ont.,  and  distributes  it  in  New  York  State  as  far 
east  as  Syracuse,  has  severed  his  connection  with  the  com- 
pany. 

Mr.  James  E.  Weaver,  who  has  served  as  superintendent 
lor  the  Alabama  Power  Company  at  Talladega,  Ala.,  for 
'Several  years,  has  been  transferred  to  the  superintendency 
;of  the  company's  service  at  Huntsville.  Ala.  He  will  have 
charge  of  both  street-railway  and  electric-lighting  business 
in  that  city. 

Mr.  K.  L.  Aitken,  formerly  general  manager  of  the  To- 
■onto   Hydro-Electric    System    and    under   whose    direction 

he  system  was  designed,  constructed  and  placed  in  opera- 
1  ion,  has  returned  from  Europe  and  will  re-establish  Tiis 
i^ractice  as   consulting  engineer.     Temporarily   his   address 

■vill  be  in  care  of  the  Toronto  company,  226  Yonge  Street. 
Toronto. 

Mr.  H.  S.  Black  has  been  appointed  manager  of  works 
'f  the  Westinghouse  Lamp  Company,  Bloomfield,  N.  J., 
o  succeed  Mr.  R.  H.  Henderson,  resigned.  Mr.  Black  has 
'ad  considerable  experience  in  the  engineering  and  manu- 
acturing  departments  of  the  National  Quality  Lamp  Di- 
ision  of  the   General   Electric   Company  and   for   the   last 


three  years  has  directed  the  work  of  the  St.   Louis  factory 
of  the  company. 

Mr.  Henry  Waterman  Peck,  president-elect  of  the  East- 
ern Xcw  York  Section,  National  Electric  Light  Association, 
is  vice-president  and  general  manager  of  the  Schenectady 
(X.  Y.)  Illuminating  Company.  Mr.  Peck  is  a  graduate  of 
Yale  and  took  post-graduate  work  at  Cornell.  His  first 
electrical  experience  was  with  the  Westinghouse  interests 
at  Pittsburgh,  but  after  four  years  he  joined  the  staff  of  the 
Consolidated  Gas  &  Electric  Company  of  Baltimore,  Md., 
as  electrical  engineer.  Later  he  was  appointed  assistant 
electrical  engineer  of  the  Rochester  (N.  Y.)  Railway  & 
Light  Company,  having  risen  to  the  position  of  assistant 
general  manager  at  the  time  he  was  appointed  general  man- 
ager of  the  Schenectady  company.  Mr.  Peck  is  a  fellow  of 
the  American  Institute  of  Electrical  Engineers. 

Mr.  Harry  L.  Monroe,  whose  appointment  as  district 
manager  of  the  Chicago  office  of  the  General  Electric  Com- 
pany has  just  been  announced,  has  spent  his  entire  business 
life  with  that  company  and  its  predecessor  and  is  widely 
known  among  electrical  men 
throughout  the  country.  He 
was  born  in  Parkersburg,  W. 
Va.,  and  removed  to  Chicago 
when  hardly  more  than  a  boy, 
entering  the  employment  of 
the  Thomson-Houston  Elec- 
tric Company  in  September, 
1888.  Mr.  S.  A.  Barton  was 
then  in  charge  of  the  Chicago 
office  of  the  "T-H"  company, 
and  young  Monroe  was  em- 
ployed in  the  shipping  and 
stock  department,  of  which  he 
was  put  in  charge  after  about 
three  months'  service.  In 
1892  the  Thomson-Houston 
HARKV  L.   MO.NROE  company      was       consolidated 

with  the  Edison  General  Elec- 
tric Company,  forming  the  present  General  Electric  Com- 
pany. Mr.  B.  E.  Sunny  was  appointed  district  manager  of 
the  new  company  and  Mr.  Monroe  was  made  purchasing 
agent  of  the  Chicago  office.  In  June,  1894,  Mr.  Monroe  was 
transferred  to  Texas,  becoming  manager  of  the  Dallas  of- 
fice of  his  company.  He  remained  in  this  position  until 
January,  1905,  when  he  returned  to  Chicago  to  succeed  Mr. 
T.  P.  Bailey  as  manager  of  the  railway  department  of  the 
Chicago  office.  In  January.  1913,  after  the  death  of  Mr.  J. 
W.  Johnson,  who  succeeded  Mr.  Sunny  as  district  manager 
of  the  Chicago  office,  Mr.  Monroe  was  made  district  sales 
manager  in  Chicago,  and  his  appointment  as  district  man- 
ager of  the  Chicago  office  dates  from  Aug.  26  of  this  year, 
although  it  has  been  but  recently  announced.  Mr.  Monroe 
is  a  charter  member  of  the  Jovian  Order,  his  "potential" 
being  5.  He  is  also  a  member  of  the  Union  League,  Auto- 
mobile and  South  Shore  Country  clubs  of  Chicago  and  of 
the  Mohawk  Club  of  Schenectady.  He  is  married  and  has 
two  children,  a  daughter  of  nineteen  and  a  son  of  seven. 


Obituary 


Reuben  Clark  Winchester,  treasurer  of  the  Holyoke 
(Mass.)  Water  Power  Company,  died  at  his  home  in 
Holyoke  on  Sept.  11  after  a  short  illness.  Mr.  Winchester 
was  born  in  Marlboro,  Vt.,  fifty-si.K  years  ago,  and  after 
being  educated  at  Holyoke  and  New  York  entered  the  pro- 
fessional baseball  field  for  a  short  time,  where  he  was 
highly  successful  among  the  earlier  players  of  the  national 
game.  In  the  winters  of  1878  and  1879  he  was  employed 
by  the  Holyoke  Water  Power  Company  as  a  collector,  be- 
coming perinanently  attached  to  the  staff  in  1880  and  pass- 
ing through  the  positions  of  payinaster  and  cashier  to  the 
treasurership,  which  he  attained  in  190,3.  The  Holyoke 
Water  Power  Company  supplies  hydroelectric  energy  to 
many  of  the  large  mills  of  Holyoke,  and  Mr.  Winchester's 
broad  interests  and  diplomatic  qualifications  rendered  him  a 
leader  in  industrial  affairs  in  the  upper  Connecticut  Valley. 
He  is  survived  by  a  daughter. 
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Construction 

New  England 

IIOSTON.  MASS.— The  City  Council  hai  authorized  Commissioner 
liourkc  to  secure  an  estimate  from  the  Edison  £1.  Dig.  Co.  of  Boston 
for  lighting  the  streets  now  lighted  by  gas  with  electricity.  There  arc 
now  about    1000  gas  lamps  used  in   this  city. 

IIOSTON.  MASS.— Kids  will  be  received  by  L.  K.  Rourke,  commis- 
sioner of  public  works,  -19  City  Hall,  Boston,  Mass.,  until  Oct.  28  for 
furnishing  and  erecting  a  pumping  plant  for  high-pressure  fire  service 
in  the  proposed  underground  pumping  station  in  Charles  Street,  between 
Beacon  and  Boylston  Streets.  Forms  of  proposals  and  a  set  of  two 
plans  shouing  general  arrangements  and  details  may  be  obtained  at 
Koom  49,  City  Hall. 

IIROOKI-INK.  MASS.— The  Selectmen  have  granted  the  Edison  El. 
lllg.  Co.  of  Boston  permission  to  construct  and  maintain  underground 
conduits  on  Elba  Street  and  Crowninshield  Road,  Washington  Street  and 
Beacon  Street,  Rawson    Road  and  Crowninshield   Road. 

BUZZARDS  BAY,  MASS.— Plans  are  being  considered  to  light  the 
entire  route  of  the  Cape  Cod  Canal  (8  miles  long)  with  40-cp  tungsten 
lamps  erected  in  pairs  on  opposite  sides  of  the  c.inal  100  ft.  apart.  Two 
highway  bridges  and  a  railroad  bridge  cro^^s  the  canal,  which  are  oper- 
ated by  electricity  at  present  supplied  by  the  New  Bedford  &  Onset 
Ry.  Co. 

CAMBRIDGE,  MASS.— The  Cambridge  El.  Lt.  Co.  expects  to  install 
within  the  next  30  days  an  underground  distribution  system  on  Massa- 
chusetts Avenue  from  Lafayette  Square  to  Central  Square,  and  to  install 
.in  incandescent  lighting  system  on  Fresh  Pond  Parkway.  W.  E.  Holmes 
is   treasurer  and  general   manager. 

TAUNTON,  MASS. — The  contract  for  the  new  turbo-generator  and 
exciter  for  the  municipal  electric-light  plant  has  been  awarded  to  the 
Mlis-Chalmers  Co.,  of  Milwaukee.  Wis.,  at  $24,000. 

ANSONIA,  CONN.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Oct.  21 
for  construction,  complete,  including  mechanical  equipment,  interior 
lighting  fixtures  and  approaches,  of  the  United  States  post  office  at 
Ansonia.  Conn.  Drawings  and  specifications  may  be  obtained  at  the 
above  office  or  at  the  office  of  the  custodian  at  Ansonia.  O.  Wendcrroth 
is  supervising  architect. 

WINDSOR  LOCKS,  CONN.— The  Windsor  Locks  Business  Men's  Asso- 
ciation is  planning  to  install  an  ornamental  lighting  system  on  Main 
Street  (about  1500  ft):  lamp  standards  will  be  erected  on  one  side  of  tTie 
street  only,  about  90  ft.  apart.  Cast-iron  posts  carrying  two  pendent 
lamps  (60-watt  tungsten)  each  are  under  consideration.  The  proposed 
system  will  be  maintained  by  underground  wires.  F.  J.  Bidwell,  Jr.,  is 
president    of    the    association. 


Middle  Atlantic 

BROOKLYN.  N.  Y.— Bids  will  be  received  by  the  Park  Board,  Depart- 
ment of  Parks,  Arsenal  Building.  Fifth  Avenue  and  Sixty-fourth  Street, 
borough  of  Manhattan.  New  York,  until  Sept.  25,  for  labor  and  materials 
required  for  the  erection  and  completion  of  the  general  contract  and  elec- 
trical work  for  shelter  house  and  comfort  station  located  in  Highland 
Park,  borough  of  Brooklyn.  Blank  forms  and  further  information  may 
be  obtained  at  the  office  of  Frank  J.  Helrale,  190  Montague  Street, 
Brooklyn,  where  plans  and  specifications  may  be  seen.  Charles  B.  Stover 
is  president  of  Park  Board. 

DEPOSIT,  N.  v.— The  Deposit  El.  Co.  expects  to  purchase  within  the 
next  three  months  one  2S0-kw,  three-phase,  60-cycle,  2300-voIt,  200-r.p.m. 
engine-t>-pe  generating  unit  and  switchboard  for  same.  The  company 
has  recently  installed  a  new  street-lighting  system  in  Deposit,  consisting 
of  62  32-cp,  ten  200-cp  and  seven  350-cp  tungsten  lamps.  John  D. 
Mickle    is   trcaurer. 

JAMESTOWN,  N.  Y.— The  managers  of  the  municipal  electric-light 
plant  expect  to  purchase  within  the  next  six  months  a  1000-hp  turbo- 
generator with  condenser,  switchboard  panel  for  above  machine  and  one 
"Slamp  rectifier  outfit  with  7Sarc  lamps.  Clayton  O.  Johnson  is  super- 
intendent. 

NEW  ROCHELE,  N.  Y.— The  Council  hai  authoriied  Mayor  Waldorf 
to  enter  into  a  contract  with  the  Westchester  Ltg.  Co.  for  installing  and 
maintaining  an  ornamental  street-lighting  system  on  Main  Street  for  a 
r>criod  of  three  years. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of  Pub- 
lic Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  Y.,  until 
Oct.  6,  for  furnishing  material  and  installing  fire-alarm  system,  altera- 
tions, repairs,  etc..  in  the  various  buildings  under  the  jurisdiction  of  the 
Department  of  Public  Charities  of  the  city  of  New  York.  Blank  forms 
and  further  information  may  be  obtained  at  the  office  of  .\.  L.  .\.  Himmel 
Wright,  consulting  engineer,  50  West  Twenty-fourth  Street,  borough  of 
M.inhattan,  where  plans  and  specifications  may  be  seen.  Michael  J. 
Drummond  is  commissioner. 

ROCHESTER.  N.  Y.— The  committee  on  lamps  and  electricity  of  the 
City  Council  has  decided  to  install  inverted  magnetite-arc  lamps  erected 
on   concrete   standards, .similar    to    those   on    East   Avenue   bat   of   lower 


camllc-power,  on  St.  Paul  Street  from  Avenue  E  to  the  city  line, 
replacing  the  old-fashion  arc  lamps  now  in  use.  The  residents  of  CUU 
Avenue  have  petitioned  the  Council  for  tungsten  lamps  to  replace  the 
present  arc  lamps  on  that  avenue. 

SODUS,  N.  Y. — The  Wayne  Pwr.  Co.,  of  Sodus,  baa  connected  its 
mains  with  Avoca,  which  completes  the  main  line  of  20  miles  of  11,000- 
volt  transmission  system,  and  furnishes  energy  for  lamps  and  motors 
in  Atlanta,  North  Cohocton,  Cohocton,  Wallace  and  Avoca.  Nego- 
tiations are  under  way  toward  extending  the  lines  into  Bath.  Energy 
will  be  furnished  to  the  Bath  El.  &  Gas  Co.  for  distribution.  The 
company  has  a  franchise  in  Naples,  to  which  place  extensions  will  be 
made  in  the  spring,  and  will  purchase  all  kinds  of  construction  mate- 
rial and  substation  equipment  for  this  extension.  A  proposition  has 
been  submitted  to  the  company  for  Niagara  Falls  power,  which  may  be 
accepted  later  as  the  lines  of  the  Niagara  company  are  only  20  miles 
distant  from  the  Wayne  company's  lines.  The  Wayne  Pwr.  Co.  is 
controlled  by  Mills  Brothers,  of  the  Sodus  Gas  &  El.  Co.  and  the 
Marion   Pwr.  Co.     G.   R.   Mills  is  president. 

SYRACUSE,  N.  Y.— Plans  have  been  prepared  by  Henry  C.  Allen, 
city  engineer,  for  establishing  an  ornamental  street-lighting  district, 
covering  3  miles  of  streets.  .-Xn  ordinance  will  be  presented  to  the 
City  Council  creating  the  district,  and  it  will  provide  that  the  cost  be 
met  by  assessing  one-half  to  the  property-owners  and  the  other  half  to 
the  city  at  large.  The  proposed  system  will  consist  of  492  standards 
carrying  five-lamp  clusters,  of  which  277  are  to  be  new,  215  standards  now 
being  in  use.  The  Syracuse  Ltg.  Co.,  it  is  said,  will  begin  work  on  the 
installation  as  soon  as  the  district  is  established  and  other  necessary  action 
taken. 

KINGSTON,  PA.— The  Borough  Council  has  awarded  the  Luzerne 
County  Gas  &  El.  Co.,  of  Plymouth,  a  contract  for  lighting  the  streets 
of  the  borough  for  a  period  of  seven  years.  Under  the  present  con- 
tract the  borough  pays  $60  per  lamp  for  74  lamps;  the  new  contract 
calls  for  90  lamps  at  $50  each  per  year. 

LEB.\NON,  P.\. — Contracts  have  been  awarded  by  the  Hcrshey  Choco- 
late Co.  for  additions  to  its  power  plant  which  will  increase  the  output 
by  2250  hp.  The  company  furnishes  energy  to  operate  the  street  rail- 
way system  of  the  Hcrshey  Transit  Co.,  which  connects  Lebanon  and 
Campbclltown. 

NORRISTOWN,  PA.— Bids  will  be  received  by  the  trustees  of  the 
State  Hospital  for  the  Insane,  Norristown,  until  Oct.  1  for  a  120-r.p.m., 
1200-cu.  ft.  air  compressor.  Specifications  may  be  seen  at  the  office  of 
Dr.  W.  A.  Drysdale,  consulting  engineer,  415  Hale  Building,  Philadelphia. 

OIL  CITY,  PA.— The  Citizens'  Trac.  Co.,  of  Oil  City,  has  nearly 
completed  its  reconstruction  work  and  improvements  and  now  has  only 
to  finish  its  power  house,  where  a  1500-kw  turbine  with  two  boilers 
is  being  installed.  It  is  also  changing  over  steam  piping  and  switch- 
board work.     W.   W.  Cole  is  acting  general  manager. 

SIPES\'ILLE,  PA. — A  company  has  been  organized  by  the  residents  of 
Sipesville  to  install  and  operate  an  electric-light  plant  here.  Contract  for 
the  construction  of  the  plant  has  been  awarded  to  Fairbanks,  Morse  &  Co.. 
df  Cleveland,  Ohio.  The  officers  01  the  company  are:  Nelson  Shaulis, 
president;  Simon  Swank,  vice-president;  Silas  Bittncr,  secretary,  and  \. 
E.  Friedline,  treasurer. 

WARREN,  PA. — A  new  power  plant,  it  is  reported,  will  be  erected 
at  the  Pennsylvania  State  Hospital  for  the  Insane  at  Warren,  to  cost 
about  $125,000. 

SUCC.^SUNNA,  N.  J. — Steps  have  been  taken  to  secure  a  street-ligfctini 
system  for  the  most  thickly  populated  sections  of  Roxbury  Township 
A  resolution  to  appropriate  funds  not  to  exceed  $3,000  will  be  submitted 
to  the  voters  at  the  primary  election. 

TRENTON,  N.  J.— Bids  will  be  received  by  the  State  House  Commis 
sion  at  the  office  of  the  state  comptroller.  State  House,  Trenton,  imti 
Sept.  30,  for  construction  and  equipment  of  power  plant  for  the  Nev 
Jersey  State  Hospital  in  accordance  with  plans  and  specifications  on  hi' 
in  the  office  of  the  commissioner  of  charities  and  corrections,  State  Hook 
Trenton.  For  further  information  address  Joseph  P.  Byers,  commissiooe 
of  charities  and  correction.  Edward  I.  Edwards  is  secretary  of  '•>"■" 
mission. 

EASTON,  MD.— The  City  Council  has  granted  a  franchise  for  the 
struction   of  an   electric-light   plant  in   Easton.     The   proposed   plant  wi 
he   driven    by   steam    power    and    will    have    an    output    of   275    hp.     Fo 
further  information  address   William    Daunenhauer,    1117   Lincoln  Stree' 
Wilmington,  Del. 

SPRINGTIELD,  W.  VA.— The  Magnolia  Pwr.  Co.  contemplates  tb 
construction  of  a  hydroelectric  power  plant  on  the  south  branch  of  th 
Potomac  River.  The  present  plans  provide  for  developing  13,000  hp  = 
a  total  cost  of  $1,000,000.  Electricity  will  be  transmitted  to  Sprinffieli 
Komney  and  other  towns  in  this  vicinity.  F.  Ernest  Brackett,  of  Co' 
bcrland,   is  engineer. 

WHEELING,  W.  VA.— The  Wheeling  Valley  Lt.  &  Pwr.  Co.  h 
been  granted  a  franchise  by  the  County  Commissioners  to  erect  trar. 
mission  lines  throughout  the  Wheeling  district  to  furnish  energy  f' 
lamps  and  motors.  -    ^ 

LYNCHBURG.  VA—l'kt  City  Council  is  considering  the  instaHatit 
of  an  electric-power  plant  to  furnish  electricity  for  street  lighting,  to  co 
$138,000,  and  providing  for  an  auxiliary  water  supply  in  case  of  act 
dent  to  the  gra-  i'y  system,  involving  an  expenditure  of  $220,000. 
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WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the  chief 
lignal  officer,  War  Department,  Washington,  D.  C,  until  Sept.  26,  for 
■urnishing  3500  lance  poles  with  combination  tip  as  per  specifications 
t76-B.  Bids  will  also  be  received  until  Sept.  23,  for  furnishing  the  fol- 
owing  supplies:  (1)  For  1400  lb.  friction  tape,  4-oz,  rolls,  H  in.  wide,  in 
in  boxes,  as  per  specifications  569-B;  (2)  600  lb.  rubber  tape,  in  4-oz. 
oils,  H  in.  wide,  in  pasteboard  boxes,  as  per  specifications  569-B.  Major 
^.  L.  Clarke  is  disbursing  officer. 


North  Central 

BAY  CITY,  MICH. — The  contract  for  the  general  construction  work 
jf  the  addition  to  the  water-works  building  for  the  new  electric-light 
plant  has  been  awarded  to  H.  G.    Beard,   for  $3,700. 

GRAND  RAPIDS,  MICH.— Plans  are  being  prepared  by  Wernette, 
Bradfield  &  Mead,  architects,  for  the  construction  of  a  new  power  plant, 
20  ft.  by  40  ft.,  for  the  factory  of  the  Stow  &  Davis  Furniture  Co.,  of 
Grand   Rapids.      A   new    ISO-hp   engine  will  be   installed. 

JACKSON,  MICH. — Improvements  are  contemplated  by  the  Common- 
wealth Pwr.  Co.  to  its  local  system  involving  an  expenditure  of  $50,000 
during  the  fall  and  winter.  The  plans  provide  for  utilizing  energy  in 
Jackson  for  both  commercial  and  manufacturing  purposes;  all  wires 
are  to  be  placed  underground.  Orders  have  been  placed  for  a  10,000-hp 
steam  generating  unit  to  provide  energy  for  this  city  in  case  of  accidents 
to  the  hydroelectric  systems. 

PnXTI.AC,  MICH. — The  Pontiac  Commercial  Association,  of  Pontiac, 
has  appointed  a  committee  to  confer  with  the  Pontiac  Pwr.  Co.  relative 
to  the  installation  of  an  ornamental  lighting-system  in  the  business  section 
of  the  city. 

AKRON,  OHIO.— The  Ohio  Utilities  Commission  has  granted  the 
Morthern  Ohio  Trac.  &  Lt.  Co.,  of  .-Xkron,  permission  to  issue  $1,500,000 
in  bonds,  the  proceeds  of  $800,000  to  be  used  for  refunding  purposes 
and  the  remainder  to  provide  for  power  and  railway  developments. 

BI.-ANCHESTER,  OHIO. — Improvements  and  extensions  are  con- 
templated to   the  municipal   electric-light  plant   in   Blanchester. 

CAMBRIDGE,  OHIO— The  New  Midland  Pwr.  &  Trac.  Co.,  of 
Cambridge,  has  just  completed  the  installation  of  a  street-lighting  sys- 
tem in  Byerfeville,  consisting  of  44  tungsten  lamps  of  100  cp  on  West- 
inghouse  adjuster  socket  system.      C.  H.   Howell  is  general   manager. 

FINDLAY,  OHIO.— The  ToleJo,  Bowling  Green  &  Southern  Trac. 
Co.,  of  Findlay,  has  submitted  another  proposition  to  the  City  Council 
for  street  lighting.  The  company  offers  to  furnish  new  arc  lamps,  the 
minimum  number  used  to  be  225,  at  $55  per  lamp  per  year.  In 
return  the  company  asks  that  its  lighting  franchise  be  extended  seven 
and  one-Iialf  years. 

GREENVILLE,  OHIO.— Within  the  next  three  months  the  Greenville 
EI  Lt.  &  Pwr.  Co.  expects  to  erect  a  33.000-voIt,  three-phase  transmission 
line  to  LTnion  City,  a  distance  of  13  miles,  and  to  purchase  one  300-hp 
water-tube  boiler,  one  switchboard  panel  for  above  transmission  line, 
transformers,  cross-arms  and  poles  for  above  line.  D.  L.  GaskiU  is 
president. 

MANSFIELD,  OHIO.— The  city  of  Mansfield  is  considering  the  instal- 
lation of  a  municipal  electric-light  plant,  to  cost  about  $100,000.  E.  A. 
Blecker   is   director    of    public    service. 

CLOVERPORT,  KY.— Preparations  are  being  made  by  the  Cloverport 
Ice  Co.  for  the  installation  of  an  electric-light  plant,  to  cost  about 
$15,000.     A.    A.    Simons   is   president   of   the   company. 

DAWSON  SPRINGS,  KY.— The  New  Century  Hotel  Co.,  of  Dawson 
Springs,  contemplates  the  installation  of  an  electric-light  plant,  to  cost 
labout  $7,500,  and  would  like  to  receive  estimates  on  same.  F.  M. 
Fisher,  of   Paducab,   is   president. 

GRAYSON  SPRINGS,  KY.— The  Grayson  Springs  Hotel  Co.,  which 
proposes  to  build  a  hotel  and  summer  resort  in  Grayson  Springs,  to  cost 
5450,000,  has  engaged  G.  V.  Newel,  of  Chicago,  111.,  as  architect.  The 
Toposed   plans   provide    for   a   lighting   plant. 

LOUISVILLE,  KY.— .At  a  meeting  held  recently  the  stockholders  of 
:he  National  Pwr.  Co.  elected  officers  and  completed  plans  for  carrying 
JUt  the  project  of  utilizing  the  falls  of  the  Ohio  River.  The  headquarters 
if  the  company  will  be  moved  from  Birmingham,  Ala.,  to  Louisville, 
jeorge   G.    Fetter   was   elected    president. 

PINEVILLE,  KY.— The  Kentucky  Utilities  Co.,  of  Lexington,  has 
purchased  the  power  plant  near  Pennington  Gap,  W.  Va.,  in  what  is 
mown  as  the  "Pocket  Country,"  and  is  contemplating  the  purchase  of 
•:he  plant  at  Varilla.  If  the  deal  is  consummated,  it  will  tie  in  the  two 
'lants  at  Harlan. 

.ANDREWS,  IND.— The  property  of  the  Andrews  Lt.  &  Pwr.  Co.  has 
'ten  purchased  by  the   Huntington   Lt.    &    Fuel    Co.,   of  Huntington.      As 

oon  as  arrangements  can  be  made  energy   for  operating  the  local  system 

'ill  be  supplied   from  the   Huntington   plant   and  a  24-hour   service  estab- 

ished.     The   local   plant   will  be   closed   down. 
GAS  CITY,  IND. — The   managers   of  the  municipal   water-works  plant 

xpect  to  install  within  the  next  two  months  two  boilers  of  150  hp  each, 

25   lb.    working    pressure,    in    the    water-works    plant;    also    to    purchase 

'ithin  the  next  two   months  two  motor-driven  centrifugal  pumps.     T.   S. 

IcKee  is  superintendeitt. 


INDIANAPOLIS,  IND.— The  Stenotype  Co.  will  install  a  power  plant 
in  its  new  factory  now  in  course  of  construction.  The  equipment  will 
consist  of  two  250-hp  Heine  boilers,  a  400-hp  Chandler-Taylor  steam 
engine,  a  300-lcv'a,  three-phase,  60.cycle  Westinghouse  generator,  one 
generator  panel  and  two  feeder  panels  (Westinghouse),  900  carbon,  tungs- 
ten and  Buckeye  incandescent  lamps.  Contracts  for  machinery  have  been 
placed.     S.  J.  H.  White  is  engineer  in  charge  of  the  work. 

ELGIN,  ILL. — The  City  Council  is  considering  the  question  of  sub- 
mitting to  the  voters  the  proposition  to  issue  $150,000' in  bonds  for  the 
construction    of    a    municipal    electric-light    plant. 

GALVA,  ILL.— The  city  of  Galva  has  granted  E.  D.  Brown,  of  Elm- 
wood,  a  franchise  to  construct  and  operate  an  electric-lighting  system 
here. 

LA  SALLE,  ILL.— The  Board  of  Supervisors  of  La  Salle  County  has 
granted  the  Citizens'  Ltg.  Co.,  of  La  Salle,  a  franchise  to  construct 
and  operate  an  electric  transmission  line  across  the  La  Salle-Oglesby 
concrete  highway  over  the  Shippingsport  bridge  and  east  to  the  Ver- 
milion River  bridge.  This  line  will  furnish  energy  to  the  Jonesville  Mine 
of  the  La  Salle  County  Coal  Co.  and  for  the  illumination  of  the  highway. 

METROPOLIS,  ILL. — The  city  of  Metropolis  expects  to  erect  a 
concrete  wall  around  the  municipal  electric-light  plant  for  high-water 
protection  in  case  of  flood  stage  of  the  Ohio  River.  The  State  of 
Illinois  will  install  concrete  lamp  standards  in  Fort  Massas  State  Park 
in  the  near  future  and  the  city  of  Metropolis  will  maintain  the  lamps. 
P.   M.   Richards  is  superintendent. 

NORTH  CHICAGO,  ILL.— -A  committee  has  been  appointed  by  Mayor 
Christenson  to  secure  estimates  of  the  cost  of  building  a  municipal  elec- 
tric-light plant  and  report  to  the  Council  within  30  days. 

ROCKFORD,  ILL.— Plans  are  being  prepared  by  Wernette,  Bradfield 
&  Mead,  architects,  for  the  construction  of  a'  new  power  plant  for  the 
tannery  of  the  Hirth-Krause  Co.  in  Rockford.  The  headquarters  of  the 
Hirth-Krause   Co.   are  in  Grand   Rapids,   Mich. 

STREATOR,  ILL. — Investigations,  it  is  reported,  are  being  made  by 
the  Public  Service  Co.  of  Northern  Illinnis,  at  Spring  Lake,  near  Streator, 
with  a  view  of  establishing  a  new  power  plant  there  to  cost  approximately 
$250,000.     Locations  at  Yorkville  and  Lacon  are  also  under  consideration. 

BERLIN,  WIS.— A  fund  is  being  raised  by  the  citizens  of  Berlin  for 
the  purpose  of  installing  an  ornamental  street-lighting  system.  The 
street-lighting  service  is  furnished  by  the  Berlin  Pub.  Ser.  Co.  S.  W. 
Irwin   is   president   of  the  company. 

CLINTONVILLE,  WIS.— Within  the  next  12  months  the  managers 
of  the  municipal  electric-light  plant  expect  to  purchase  one  16-in.  by 
36-in.  Corliss  engine,  one  66-in.  by  I6-ft.  boiler  and  one  300hp.  heater 
(open  type),  and  within  the  next  three  months  to  purchase  two  switch- 
board integrating  wattmeters,  one  recording  voltmeter  and  one  kilo- 
meter.     George    C.    Stewart   is   superintendent. 

NEENAH,  WIS.— The  city  of  Neenah  is  considering  the  question  of 
establishing  a  municipal  electric-light  plant.  As  yet  an  engineer  has  not 
been  engaged. 

AURORA,  MINN.— The  Northern  Minnesota  Pwr.  Co.,  of  Aurora, 
will  build  a  hydroelectric  power  plant  on  the  St.  Louis  River,  2%  miles 
from  Aurora.  The  equipment  will  include  boilers  with  a  rating  of  600 
hp,  one  500-kva  steam  turbine,  two  waterwheels,  two  waterwheel  gov- 
ernors, three  60-cycle,  2300-volt  alternating-current  generators,  full 
switchboard  equipment,  synchronizer  voltage  regulator,  eight  transformers 
(2300  to  13,200  volts).  63  miles  of  wire  and  800  poles,  2000  to  2300  ft. 
underground  distribution,  four  three-phase  meters;  will  also  erect  a 
substation  in  Aurora.     J.  H.  Simons,  of  Aurora,  is  president. 

CAMPBELL,  MINN.— The  Otter  Tail  Pwr.  Co.,  of  Fergus  Falls,  has 
submitted  a  propositon  to  the  village  of  Campbell  offering  to  extend 
its  transmission  line  through  Campbell  and  furnish  electrical  service 
here.  The  company  asks  for  a  ten-year  franchise  with  the  privilege  of 
an  additional  five  years;  also  contract  for  street  lighting  at  $50  per 
month,  for  which  it  agrees  to  furnisli  20  incandescent  Lamps,  or  four 
arc  lamps  and  12  incandescent  lamps,  or  two  arc  lamps  and  16  incan- 
descent  lamps. 

GLENWOOD,  MINN. — Negotiations  are  under  way  between  Mr. 
Whalen  and  Mr.  Claussen,  of  St.  Paul,  for  the  purchase  of  the  prop- 
erty of  the  Glenwood  Mill  &  El.  Co.  If  the  deal  goes  through,  the 
new  owners  propose  to  rebuild  the  plant,  replacing  the  direct-current 
system  with  alternating  current.  Messrs.  Whalen  and  Claussen  have 
applied  for  a  25-year  franchise,  which  has  been  granted,  with  certain 
conditions. 

MOUNTAIN  LAKE,  MINN.— At  an  election  held  recently  the  propo- 
sition to  discard  the  present  gas  street-lighting  system  and  install  electric 
lamps   was   carried. 

NASHWAUK,  MINN.— The  Water  and  Light  Commissioners  have 
entered  into  a  contract  with  the  Wisconsin  Steel  Co.,  which  owns  and 
sperates  the  Hawkins  Mine,  for  energy  to  operate  the  local  system  for 
a  period  of  three  years  at  the  rate  of  5  cents  per  kw-hr.  A  transmis- 
sion line  will  be  erected  by  the  village  from  the  plant  at  the  mine,  2 
miles  distant,  to  the  power  house  of  the  municipal  electric  plant,  which 
will  be  used  as  a  substation.  The  equipment  of  the  plant  will  be  held 
to  use  in  emergencies.  The  village  plant  furnishes  direct  current,  and 
the  service  from  the  Wisconsin  company  will  be  alternating-current  sys- 
tem.     Arrangements   will  be   made   so   as  to   utilize   either  system  as   the 
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occion  may  tlrmnnj  The  lr«n.mi..ion  line  will  carry  2300  voII». 
three  ph»r,  dOcycle.  and  will  be  alepped  down  to  110-2;o  voll«.  Con- 
IracU  (or  iwilchhou-il,  iranaformer*.  wall-hour  meler».  etc..  have  been 
•  warded  lo  the  (General  El.  Co.,  and  for  llie  olher  inalcrial  lo  the  St. 
I'aul  Kl.  Co..  of  .St.   I'aul.     G.  A.   Linduy  ii  •uperinlendcnt. 

RF.nWOOl)  lAI.LS,  MINN— The  Whetland  Kl.  Co.  of  Kedwood 
l"all»,  enpecli  lo  purchase  within  Ihe  next  two  monthi  one  JOUhp  boiler. 
one  100  kw.  Ihrce-phaae,  Mcycle,  2300voll  generator,  and  one  150  kw 
generator,  one  I25hp  to  150-hp  Meam  engine  and  one  I50hp  oil  engine; 
also  complete  iwitchboard  with  inMriinienta.  R.  F.  Wberland  i»  lecrclary 
and   manager. 

ROl'MKSTER,  MINN— The  contract  for  intlallalion  of  a  tandem  com- 
pound non-coniknsing  Corlin  engine  (2300  volu,  60  cycles)  and  a  120-volt 
exciter  h.T.  been  awarded  lo  the  Allis-Chalmers  Co.  of  Milwaukee,  Wis., 
at  $11,585.  A  [letition  ha»  been  presented  to  the  City  Council  .isking  for 
Ihe  extension  of  the  cluMer-lamp  sireetlighling  sydem  from  Fifth  Street 
to   Ihe  Chicago  &   Northwestern    Railroad   tracks  on   Main   Street. 

STARRUCK.  MINN.— The  town  of  Starbuck  has  decided  not  to 
build  a  new  steam  plant  and  will  use  power  from  the  old  flour  mill 
until  an  arrangement  can  be  made  to  erect  a  transmis.^ion  line  to  Glen- 
wood  and  purchase  energy  from  Ihe  new  power  plant  there.  A.  H. 
Dryer    is    superintendent. 

\VfiOr)l^-\KE.  MINN.— Bids  will  be  received  by  II.  P.  Payne,  village 
recorder,  until  Sept.  25  for  furnishing  material  and  creeling  an  electric 
transmission  and  distribution  system  for  the  village  of  Woodlakc  in  ac- 
cordance with  plans  and  specifications  which  are  on  file  in  the  office  of 
the  village  recorder  and  also  in  the  office  of  Earle  P.  Jackson,  consulting 
engineer,  (  apitol  Rank  Kuilding,  St.  Paul.  Minn.  The  work  consists  of 
erecting  a  I3.200-volt  transmi.ision  line  from  Granite  Falls  to  Woodlakc 
and  a  distribution  system  in  Woodlakc. 

BAGI-EY,  lA. — At  an  election  held  recently  the  proposition  to  issue 
$6,000  in  bonds  for  a  municipal  electric-light  plant  was  carried. 

GI.KNWOOn.  lA.— It  is  reported  that  the  electric  plants  of  the  Glen- 
wood  EI.  1.1.  &  Pwr.  Co.,  of  Glenwood,  and  the  Malvern  Lt.  &  Pwr. 
Co.,  of  Malvern  will  be  connected.  When  Ihe  proposed  connection  is 
completed  energy  will  be  supplied  to  other  towns  in  the  county.  The 
plant  at  Malvern  will  not  be  used  except  in  case  of  emergencies.  Energy 
for  operating  the  system  in  that  town  will  be  furnished  from  the  Glen- 
wood plant.  The  companies  will  continue  to  do  business  under  their 
own   names. 

LE  MARS,  lA. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department.  Washington,  D.  C.,  until  Oct.  22,  for 
crnstruclion  complete,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Le  Mars. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian  of  site  at  Lc   Mars.     O.   Wendcroth  is  supervising  architect 

RIVERSIDE,  I  A.— Joseph  Wingler.  owner  of  the  Riverside  Roller  Mill, 
it  is  reported,  contemplates  remodeling  the  mill,  installing  a  larger  water- 
wheel  and  furnishing  electricity  for  lamps  and  motors  in  Riverside  and 
lo  farmers  in  this  vicinity. 

VALLEY  JUNCTION,  lA.— At  an  election  held  Sept.  8  the  propo- 
sition lo  grant  the  Des  Moines  £1.  Co.,  of  Des  Moines,  a  franchise  to 
construct  and  operate  an  electric-ligbling  system  in  \'alley  Junction  was 
carried. 

WEST  UNION.  lA.— The  City  Council  has  voted  to  install  orna- 
mental  lamps  around   the  square  and  on   Vine   Strect- 

KINO  CITY,  MO.— The  King  City  EI.  &  Mfg.  Co.  has  recently 
purchased  a  SO-hp  De  Le  Vergne  oil  engine,  generator,  extra  switch- 
board panel,  etc.  .*\s  soon  as  improvements  are  completed  the  com- 
pany   will    establish    a    24.hour    service. 

KIRK  WOOD,  MO.— The  Roanl  of  Aldermen  has  authorized  Ihe  erec- 
tion of  40  boulevard  brackets  in  the  business  district,  carrying  60-cp 
tungsten  lamps.  C.  \.  Trussell  is  superintendent  of  the  municipal  elec- 
Iric-light    plant. 

i-.RAND  FORKS.  N.  D  — The  lighting  system  will  be  extended  along 
I   niversity  Avenue  to  the  campus.     H.  G.  Lykken  is  city  engineer. 

WAKr)NI)\.  S.  D.-The  Wakonda  Ll..  Pwr.  &  Illg.  Co.  expects  to 
purchase  within  the  next  two  months  a  50-hp  Iwo-cylinder  oil  engine 
and  a  JO-kw  generator  lo  replace  a  30-hp  engine  and  18-kw  generator. 
II.    E.    Punn    is    manager. 

AUBURN,    NEB. — The   proposition   to   issue  $10,500   in   bonds   for   the 

nstruciion  of  a  municipal  eleclric-light  plant  will  be  submitted  to  the 
voters  on  Sept.   30. 

COOK,  NEB. — Bonds  to  the  amount  of  $6,000  have  b««n  voted  for  the 
in-sullation  of  a  municipal  electric-light  plant  and  the  erection  01  a 
transmission  line  lo  Tecumsch.  Electricity  for  operating  the  system  will 
be  secured   from   Ihe  municipal   eleclric  plant  at  Tecumsch. 

FRIENP.  NEB— The  managers  of  the  municipal  electric-light  and 
water-works  plant  expect  to  purchase  within  the  next  three  months  a 
.l5-kw  lo  40  kw  steam  or  oil  outfit  and  one  switchboard  panel  for  above 
unit.  The  company  would  like  lo  receive  catalogs  giving  descriptions, 
etc..  of  SO-hp  to  60  hp  Corliss  engine  and  oil  engines.  L.  S.  Franu  is 
superintendent. 

WFI  PING  WATER,  NEB.- The  local  electriclight  plant  and  pumping 
•ui          :-3s  damaged   by    fire  on   Sept.   6. 

LAK.NT.D,    KAN.— The    City    Council    has    engaged    Worley    ft    Black. 


consulting  engineers.  Reliance  Building,  Kansas  City,  Mo.,  to  prepare 
plans  and  estimates  of  cost  for  installation  of  a  municipal  electric-light 
plant    and    improvements   lo    the   municipal    waterworks    system. 

WHITING,  KAN. — .\t  a  special  election  held  recently  the  proposition 
lo  issue  $8,000  in  bonds  to  erect  a  transmission  line  to  Morton  to  secure 
electrical  service  from  the  municipal  plant  there  was  carried.  Elec- 
tricity  will  also  be    furnished   to   farmers   living  along   the  line. 


Southern  States 

GEORGETOWN,  S.  C— Preparations  are  being  made  by  the  George- 
town Gas  &  El.  Co.,  recently  incorporated,  for  the  construction  of  an 
electric-light  plant  and  gas  plant.  Bids  for  the  construction  of  plants, 
it  is  reported,  have  been  asked  by  Bachman  &  Co.,  624  Stock  Exchange 
Building,    Philadelphia,    Pa.,    who   control   the  company. 

YOUKVILLE,  S.  C. — The  electric  light,  water  and  sewer  commit 
sioners  expect  to  erect  a  substation  near  the  center  of  the  town  within 
the  next  two  months,  using  the  equipment  previously  owned  jointly  by 
the  town  and  the  Neely  Mfg.  Co.;  also  to  purchase  within  the  next  two 
months  three  automatic  oil  switches  and  panels.  The  Neely  Mfg.  Co.  has 
placed   orJcrs   for    new   transformers,   etc.     J.    Q.    Wray   is   superinlcndent. 

TRION,  GA. — The  Trion  Co.  is  installing  a  7S0-kw  steam  turbine  and 
one  300-kw  generator,  together  with  electrical  equipment  for  lighting 
the  village  and  mill.  J.  E.  Sirrine,  of  Greenville,  S.  C,  is  architect 
and  engineer.     O.    B.   Carpenter   is  assistant   treasurer  of  the  Trion  Co. 

GKEEN.'^BORO,  ALA.— The  Greensboro  Wtr.  &  Lt.  Co.,  which  has  i 
water  and  electric-light  plant  about  1  mile  from  the  depot  and  an  ioe 
plant  at  the  depot,  is  contemplating  removing  the  electric  plant  to  the 
depot  and  installing  electrically  operated  pumps  and  possibly  new 
generating    machinery. 

COLUMBUS,  MISS.— Bids  will  be  received  until  Oct  I  for  the 
installation  of  an  electric-light  plant  at  the  Mississippi  Institute  and 
College.  For  further  information  address  D.  T.  Gaston,  secretary  and 
treasurer. 

WELSH,  LA. — At  an  election  held  recently  the  proposition  to  imt 
$15,000  in  bonds  for  the  installation  of  a  municipal  electric-light  plant 
was  carried.     L.   E.  Robinson  is  chairman  of  light  committee. 

CHICKASHA,  OKLA.— C.  G.  John.son,  receiver  of  the  Chickasha  Lt, 
Ht.  &  Pwr.  Co.,  expects  to  sell  the  property  to  the  Chickasha  Gas  It  El. 
Co.  some  time  this  fall,  permission  having  been  granted  by  the  Stale 
Legislature  and  the  Corporation  Commission.  In  anticipation  of  the 
consolidation  the  receiver  is  now  installing  additional  equipment  at  a 
cost  of  from  $35,000  to  $40,000  as  follows:  One  625-kw  General  Electric 
steam  turbine,  one  2S00-sq.  ft.  Worthington  surface  condenser  with 
auxiliaries,  including  dry  vacuum  pump  and  turbine-driven  circulating 
pump,  one  32S-hp  Heine  boiler,  necessary  switchboard  and  substation 
equipment  for  controlling  the  above  installation  and  for  tying  together 
the  water-power  plant  of  the  Chickasha  Gas  &  El.  Co.  and  the  itean 
plant  of  the  Chickasha  Lt,  Ht.  &  Pwr.  Co.;  also  the  erection  of  a 
transmission  line  with  900-kva  transformers.  6600-2300  volt.  The  center 
of  distribution  of  the  new  consolidated  system  will  be  the  power  house 
of  the  Chickasha  Lt,  lit  &  Pwr.  Co.  C.  G.  Johnson  is  superintendent 
of  construction   for  the  Chickasha  Gas  &   El.   Co.   on   this  new   work. 

P.ALLAS,  TEX. — .\t  an  election  held  recently  the  proposition  to  issue 
S400.000  in  bonds  for  the  installation  of  a  municipal  electric-light  plant 
was  defeated. 

EAGLE  PASS,  TEX.— The  International  El.  Co.,  of  Eagle  Pass,  it  is 
reported,  will  erect  transmission  lines  to  two  irrigation  pumping  plants 
9  and  16  miles  respectively  from  Eagle  Pass.  The  company  also  con- 
templates improvements  to  its  plant,  involving  an  expenditure  of  aboot 
$55,000,  to  increase  its  output. 

FORT  WORTH,  TEX.— The  North  Side  Improvement  Association  bai 
petitioned  the  City  Council  for  the  installation  of  a  new  lighting  system 
on  North  Main  Street,  from  the  new  Haddock  Bridge  to  Exehanje 
.\venue,  a  distance  of  2  miles.  The  cost  of  installing  the  system  is 
estimated   at  about   $28,000. 

RUNGE.  TEX.— We  are  informed  that  work  will  not  begin  befo" 
Jan.  1,  1914,  on  the  proposed  municipal  electric-light  plant  for  •hicb 
bonds  to  the  amount  of  $20,000  were  recently  voted.  .\s  yet  no  engineer 
b.-is  been  employed.     J.    F.   Murray  is  clerk. 


Pacific  States 


SEATTLE.  WASH.— J.  D.  Ross,  superintendent  of  lights,  is  agitalin« 
the  proposition  of  purchasing  energy  to  the  amount  of  3000  kw  from  th' 
city  of  Tacoma  in  order  to  meet  the  increasing  demands  for  electrical 
service  in  this  city.  The  municipal  electric  plant,  located  at  Cedar 
F.^lls.  is  unable  to  furnish  adequate  service  at  this  time.  If  it  •* 
decided  to  purchase  energy  from  the  Tacoma  plant,  a  transmission  lii»e 
will  be  erected  between  Seattle  and  Tacoma,  at  a  cost  of  $150,000. 

SUM  AS,  WASH.— The  Jnmas  El.  Co.,  of  Sumas,  has  appliwl  I*  "" 
towns  of  Everson  and  Nooksack  for  a  franchise  to  furnish  electriciir 
for  lamps  and  motors,  .\pplication  has  also  been  made  to  the  Coonty 
Commiesioners    of    Wliatcom    County    for   a    franchise    to   erect   a  ua'* 
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until  Oct.  6  by  the  City 
es  at  the  new  city  hall. 
n    Emil    Schacht    &    Sons. 


aission  line  from   Suraas   to   Everson.      If  granted  a   franchise,   transmis- 

ion  lines  will  be  erected  from  the  Stave  Lake  plant  in  British  Columbia. 

WILBUR,    WASH. — The    Wilbur    Electrical    Co.    has   sold   its   property 

0  the  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  to  take  possession  of 
ame   Jan.    1,    1914.      Charles   Kolb   is   manager. 

J^OREST  GROVE,  ORE.— The  City  Council  has  rejected  the  propo- 
ition  of  the  Washington-Oregon  Corpn.  for  street  lighting  and  has 
lecided  to  continue  the  municipal  electric-light  system.  Arrangements 
ire  being  made  to  install  new  equipment   in  the  municipal   electric  plant. 

MILTON,  ORE. — The  city  of  Milton  expects  to  erect  within  the  next 
JO  days  series  circuit  for  flaming-arc  lamps  and  series  tungsten  lamps 
(54  in  all).  The  city  has  purchased  from  the  General  El.  Co.  a  15-kw, 
S.6-amp,  2300-volt  constant-current  transformer  to  handle  the  above  street- 
ighting  circuit.     L.   E.  Coyle  is  business  manager  for  the  city  of  Milton. 

PORTLAND,  ORE.— A  committee,  consisting  of  Daniel  Kelleher,  M.  O. 
roUins  and  others,  has  been  appointed  by  the  East  Side  Business  Men's 
"lub  to  investigate  the  question  of  establishing  a  municipal  electric-Hght 
)Iant    in    Portland. 

PORTLAND,  ORE.— Bids  will  be  received 
"ouncil  for  the  installation  of  lighting  fixtu 
Plans  and  specifications  may  be  obtained  frr 
irchitects,    Commonwealth     Building,    Portland. 

PORTLAND,  ORE.— Bids  will  be  received  by  William  H.  Daly,  com- 
nissioner  of  public  utilities,  city  hall.  Portland,  until  Oct.  6  tor  lighting 
iic  streets,  avenues,  bridges,  parks,  public  grounds,  etc.,  with  electric 
irc  lamps  and  the  buildings  with  incandescent '  lamps  for  a  period  of 
;hree  years,  beginning  Jan.  1.  1913.  Bidders  may  submit  separate  pro- 
josals  for  arc  lamps  and  incandescent  lamps.  Plans  and  specifications  are 
>n   file  in  the  office  of  the  commissioner,   City   Hall. 

VALE,  ORE. — Work  will  soon  begin  on  the  erection  of  the  transmission 
incs  of  the  Beaver  River   Pwr.  Co.,  of  Boise,  Idaho,   into  this  city. 

IIERMOSA   BEACH,    CAL.— Work  will  soon  begin   on  the  erection   of 

1  20-ft.  concrete  walk  along  the  ocean  front  to  extend  the  entire  length 
)f  the  beach.  The  proposed  walk  will  he  illuminated  by  ornamental 
amps  erected  in  the  center.  The  cost  of  the  improvement  is  estimated 
It  $35,000. 

LOS  ANGELES.  CAL.— The  City  CouncH  has  voted  to  advertise  for 
)ids  for  street  lighting  for  a  period  of  two  years,  with  the  provision  that 
550  new  lamps  shall  be  furnished  in  1914. 

LOS  ANGELES.  CAL.— The  Universal  El.  &  Gas  Co.  has  applied  to 
:he  Board  of  Supervisors  for  permission  to  extend  its  pipe  and  conduit 
system  to  all  parts  of  the  city  where  the  Pacific  Gas  &  El.  Co.  has  its 
Tiains.  John  F.  Bowie,  attorney,  is  representative  for  the  L^niversal 
company. 

LOS  ANGELES.  CAL.~The  Pacific  Lt.  &  Pwr.  Corpn.,  of  Lo^ 
\ngeles,  has  applied  to  the  State  Railroad  Commission  for  permission  to 
ssuc  $52,300  in  capital  stock,  to  replace  a  previous  issue  of  stock,  and 
o  issue  $1,730,000  in  bonds,  the  proceeds  of  $497,000  of  these  bonds 
0  he  used  for  refunding  purposes,  and  the  balance  to  be  used  in  con- 
lection  with   the  extensive   hydroelectric  projects   of  the   company. 

RICHMOND.  CAL.— The  installation  of  electroliers  to  replace  the  arc 
amps  along  the  main  business  thoroughfares  is  under  consideration.  It  is 
proposed  to  have  the  property  owners  pay  for  the  electroliers  and  the 
pity  maintain  the  lamps. 

ST.  HELENA,  CAL.— The  Napa  Valley  El.  Co.  has  appled  to  the  State 
iUilroad  Commission  for  permission  to  issue  $15,300  in  capital  stock  and 
»20,500  in  bonds,  the  proceeds  to  be  used  for  the  purpose  of  paying  off 
existing  indebtedness  and  enlarging  its  system. 

SANTA  BARBARA,  CAL.— The  Santa  Barbara  Gas  &  El.  Co.  is  nego- 
iating  with  the  residents  of  Goleta  Valley  for  the  extension  of  its  elec- 
rical  service  to  that  suburb.  John  T.  Huntington  is  manager  of  the 
ompany. 

SUTTER  CREEK,  CAL.— The  Amador  El.  Lt.  &  Pwr.  Co.,  of  Sutter 
I'rcck,  has  applied  to  the  State  Railroad  Commission  for  permission  to 
!>suc  $12,000  in  bonds  and  $3,000  in  capital  stock,  the  proceeds  to  be  used 
pr  paying  off  existing  indebtedness  and  making  additions  to  its  system. 
ij  BOISE,  IDAHO. — The  franchises  and  physical  properties  of  the  Beaver 
liver  Pwr.  Co.  in  Idaho  have  been  taken  over  by  the  Idaho   Pwr.   &  Lt. 

0.  According  to  reports,  extensive  improvements  and  expansions  are 
|>ntemp]atcd.  An  ordinance  was  recently  introduced  in  the  City  Council 
pvcring  the  transfer  of  the  Boise  franchise  of  the  Beaver  River  com- 
iany  to  the  Idaho  Pwr.  &  Lt.   Co. 

1  GRANGEVILLK,  IDAHO.— Messrs.  Gn^tad  &  Hill,  of  Grangeville.  are 
i'portcd   to   be   interested   in   a    project  wh'ch   has    for   its   ultimate   object 
lie  construction   of  a  transmission    line   extending  along  the   Payette  and 
jlaho  Northern   to   furnish   electrical   service   to  towns  along   the   line. 
['MOSCOW,    IDAHO.— The    Washington    Wtr.    Pwr.    Co.,    of    Spokane, 

ash.,  through  M.  C.  Osborn,  commercial  agent,  announces  improvements 

volving  an  expenditure  of  thousands  of  dollars,   including  extensions  of 

ansmission    Tines    to    furnish    energy    for    lamps    and    motors    in    Troy, 

Jndrick,    Juliaetta,    Genesee    and    other    smaller    towns    in    that    vicinity. 

.ic  transmission   lines   will   also   be    extended   into   the    rural   districts   to 

rnish  electrical  service  to   the   farmers. 

'salt   lake   CITY.    UTAH.— The   commissioner    of    water    works   has 

'awn   up   a    resolution    to    be   submitted    to    the    city    commission    recom- 

mding  the   installation    of    a   municipal   electric-light    plant.      It    is    pro- 


posed to  include  in  the  next  year's  budget  at  least  $50,000  to  start  work 
on    the   installation    of    a    municipal   electric   plant. 

CASPER,  WYO. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department.  Washington,  D.  C.  until  Oct.  24.  for 
construction  complete,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Casper,  Wyo. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian  of  site  at  Casper.     O.  Wenderoth  is  supervising  architect. 

GRAND  JUNCTION,  COL.— The  city  of  Grand  Junction  has  been 
granted  a  preliminary  permit  by  the  Secretary  of  Agriculture  for  a  conduit 
on  the  Battlement  national  forest  reserve  in  connection  with  the  proposed 
hydroelectric  plant  to  be  built  and  operated  by  the  municipality. 

RYE,  COL. — Investigations  are  being  made  with  a  view  of  developing 
the  water-power  in  Greenhorn  Creek  to  supply  electricity  for  lamps  and 
motors  in  Rye  and  surrounding  territory.  The  present  plans  provide 
for  1000  hp  to  be  distributed  from  Beulah  on  the  north  and  Walsenburg 
on  the  south.  A  company  will  be  organized  under  the  name  of  the 
Rye  Lt.  &  Pwr.  Co.,  to  be  capitalized  at  $25,000.  which  will  be  increased 
as  developments  require.  L.  M.  Adkinson,  E.  W.  Spencer,  A.  Boisclair, 
A.  W.  Storms  and  H.  H.  Wilson  are  interested  in  the  project.  L.  M. 
Adkinson    is   consulting  engineer. 


Canada 

MEDICINE  HAT,  ALTA.— The  gas  and  electric  commission  of  the 
City  Council  has  decided  to  install  cluster  lamps  in  the  business  district 
and  a  lighting  system  in  the  outlying  districts. 

SOUTH  VANCOUVER,  B.  C— The  Municipal  Council  is  considering 
the  question  of  establishing  municipal  electric-light  and  gas  plants. 

SYDNEY,  B.  C— The  British  Columbia  El.  Ry.  Co.  is  negotiating  with 
the  City  Council  for  furnishing  energy  for  lamps  and  motors  in  Sydney, 
and  also  for  street-lighting  in  this  city. 

AMHERST,  N.  S.— The  Canada  EI.  Co.,  of  Amherst,  expects  to  erect 
wfthin  the  next  two  months  a  new  substation  at  Amherst  and  to  double 
the  size  of  its  power  house  at  Chignecto  Mines;  also  to  purchase  one 
lOO-kw  turbo-generator,  two  Robb  boilers,  of  800  hp  each,  equipped  with 
underfeed  stokers,  new  switchboard  for  above  extensions,  and  to  er  *ct 
a  new  transmission  line  from  Chignecto  to  Amherst,  a  distance  of  8 
miles.     N,  T.  Avard  is  superintendent. 

HALIFAX,  N.  S.— The  Halifax  El.  Tramway  Co.  has  applied  to  the 
Board  of  Public  Utilities  for  permission  to  issue  $o00,000  additional 
capital  stock,  the  proceeds  to  be  used  to  redeem  outstanding  bonds  and 
for    extensions,    etc.,    to    its   system. 

BARRIE,  ONT. — The  managers  of  the  municipal  electric-light  plant 
have  erected  a  22,000-voIt  transmission  line  and  installed  step-down 
transformers  with  switchboard  equipment  and  extra  panels  to  care  for 
increased  loads  this  year.  The  Hydro-Electric  Power  Commission  is  now 
erecting  a  duplicate  transmission  line.  The  present  arc-lamp  street- 
lighting  system  is  to  be  discarded  and  series  tungsten  lamps  installed. 
J.  A.   Hare  is  superintendent. 

PORT  HOPE,  ONT.— On  Aug.  25  a  by-law  was  carried  authorizing 
the  agreement  between  the  Seymour  Pwr.  &  El.  Co.,  of  Campbellford,  and 
the  town  of  Port  Hope,  under  which  the  company  will  furnish  street- 
lighting  service,  consisting  of  340  tungsten  lamps  of  60  cp,  at  $12  each 
per  year.     The  cost  of  installing  the  system  is  estimated  at  about  $10.00Q 

ST.  CATHARINES,  ONT.— Estimates  submitted  by  the  Hydro-Electric 
Power  Commission  on  an  electric -light  system  to  give  the  city  the  same 
service  that  it  now  has  placed  the  cost  at  $90,000,  and  $26,000  for  a 
street-ligliting  system.  The  proposition  has  been  approved  by  the  Council. 
A  by-law  authorizing  the  installation  of  the  plant  will  soon  be  submitted 
to    the    ratepayers. 

TORONTO.  ONT.— Tenders  will  be  received  by  H.  C.  Hocken.  Mayor, 
chairman  Board  of  Control,  Toronto,  until  Sept.  23,  for  furnishing  fire- 
alarm  boxes,  one  ten-circuit  protector  board,  one  eight-circuit  storage 
battery  board,  one  motor-generator  set,  three  full  joker  sets,  copper 
wire.  etc.  Specifications  and  form  of  tender,  together  with  conditions 
governing  tenders,  may  be  obtained  at  the  office  of  the  Fire  Department, 
152  Adelaide  Street,  West  Toronto. 

REGINA.  SASK.—Tenders  will  be  received  by  the  city  commissioners, 
Regina,  Sask.,  until  Oct.  25  for  furnishing  one  3000-kw  steam  turbine 
and  one  25-ton  hand-power  crane  for  45-ft.  span.  Specifications  may  be 
obtained    from    E.    W.    Bull,   superintendent    of   Light   and    Power    Depart- 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer,  Isthmian  Canal  Commission,  Washington,  D.  C.  until 
Oct.  4  for  furnishing  chain,  wire  cable,  track  spikes,  rivets,  bolts,  etc.. 
Blanks  and  general  information  relating  to  this  circular  (No.  799)  may 
be  obtained  at  the  above  office  or  at  the  oflSces  of  the  assistant  purchasing 
agents,  24  Slate  Street.  New  York,  N.  Y. ;  614  Whitney-Central  Building, 
New  Orleans.  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal. 
F.  C.  Boggs  is  general  purchasing  officer. 
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New  Incorporations 

GALKSnURG,  II-U— The  G>lc>burg  Ry.,  Llg.  &  Pwr.  Co.  has  been 
incorporaicil  with  a  capital  dock  of  $SO,000  by  W.  H.  Carnahan.  H.  ]■ 
V»n«  and  E.  W.  Fowler.  The  company  propoact  (o  furnish  energy 
for    lampi   and    motori,   elc. 

I.OCf.ST  GRf)VE.  OKLA.— The  Cherokee  Ll.  &  Fuel  Co.  h.is  been 
chartered  with  a  capital  dock  of  $15,000.  The  incorporalori  are:  E.  E. 
Atherton,  J.    M.   Conner  and   E.    R.   Wition,   all   of  Tulaa. 

JOHN.STOWN,  P.\. — Charter*  have  been  granted  to  six  companies  to 
oper.ile  in  Somerset  County.  The  companies  are  named  for  the  di'tricts 
in  whirh  they  will  operate,  as  follows:  Summit.  Milford,  Lincoln,  Elk- 
lick.  Hl.ick  and  Brolheri  Valley  Town«hip<i.  Each  company  is  capitalized 
at  $5,000,  and  the  incorporators  are:    II.  II.  Weaver,  P.  J.  Morriscy  and 


W.  A.   Reber,  all  of  Johnstown.      The  headquarters  of   the  companies   wiD 
|}c    in   Johnstown. 

PITTSnURGH,  PA.— Charters  have  been  granted  by  the  State  Depart, 
ment  to  29  electric  companies  to  operate  in  Greene,  Armstrong  and 
Washington  Counties.  Each  company  is  capitalized  at  $5,000,  and  tb' 
incorporators  arc:  E.  B.  Beach,  C.  G.  Hamilton  and  J.  McC.  Reed,  of 
Pittsburgh;  H.  B.  Smith,  of  Edgewood,  and  R.  C.  I.ightcap,  of  Mount 
Olive  Borough.  The  companies  arc  named  for  the  districts  in  which  they 
are  to  operate  as  follows:  hanover,  Hopewell,  Independence,  Wc»» 
Finley,  East  Finley,  Jefferson,  Cross  Creek,  Clarksburg.  Deemston,  Coke- 
burg,  Claysville.  Bcallsville,  Long  Branch.  Ellsworth,  Marinnna,  Wick- 
boro,  West  Kittanning,  Parkers  Landing,  Applewold,  Washington,  Perry. 
Madison.  North  Buffalo,  Ilovcy,  West  Franklin,  Boggs  and  Brady's 
Bend  El.  companies.  The  offices  of  the  companies  will  be  located  in 
Pittsburgh. 
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UNITED  STATES   PATENTS  ISSUED  SEPT.  9.    1913. 
(Prepared    by    Robert    St.irr    Allyn.    16    Exch.-ingc    Ilacc,    New    York.l 
l,072«2.     ELECTRIC  CONTROLLING  APPARATUS;  J.   Burke,   Erie, 
Pa.      App.    filed    Oct.   9,    1907.      For   starting   induction   motors;    trans- 
former windings  connected  in  star. 
1,072,.«26.     INDICATING    DEVICE;    C.    R.    B.    Claflin.     Boston.    Mass. 
App.    filed   May    II,    1908.      For   flashing   numbers   or   words;    all    the 
signal    lamps    are    arranged    to    direct    their    images    upon    the    same 
portion  of  the   field. 

1,072  440.  MOTOR-CONTROL  SYSTEM;  G.  T.  Eagar,  Ballston  Spa. 
^.  1.  .\pp.  filed  June  9.  1910.  Current  to  actuate  the  accelerating 
means  is  automatically  cut  out  upon  complete  operation  of  such 
means. 

1.072.443.  VAPOR  ELECTRIC  APPARATIS;  S.  Ferguson  Sche- 
nectady. .\.  Y.  App.  filed  .May  14.  1904.  The  number  of  vapor  recti- 
hers  in  circuit   is  varied   according   to   the   load. 

1.072445.  ALTERNATING-CURRENT-MOTOR  CONTROL:  V  A. 
Fynn.  St.  Louis.  Mo,  App.  filed  May  13,  1912.  Automatically  re- 
organizes the  circuits  of  a  single-phase  motor  when  speed  falls 
below  or  exceeds  a  certain  value. 

l.o;2,459  SUBSTATION  SELECTIVE  APPARATUS;  O.  B.  lliorth, 
Snndwich,  111.  App.  filed  July  18,  1912.  Dispenses  with  all  lime 
elements,  and  system  may  be  operated  by  ordinary  keys  and  switches 
should   central-station   mechanism   become   inoperative. 

1,072,460.  PLUG-SOCKET  ELECTRICAL  CONNECTOR-  W  F  Hoff- 
mann. Detroit,  Mich.  App.  filed  Oct.  30,  1912.  Plug  is  guided  in 
a  socket  and  quick  breaking  of  the  circuit  is  insured  by  a  spring 
device    which    positively    ejects   the   plug   from    the    guide   socket. 

1.072  462.  OUTLET  BOX;  W.  H.  Hope.  Newark.  N.  J.  App  filed 
Sept.  26,  1911.  Has  "knock-out"  closures  and  adjustable  clamps 
tor   the    cables. 

1,072  507.  VALVE  OR  THE  LIKE;  O.  A.  Ross.  Chicago,  III.  App. 
filed  June  19.  I9C7.  Electropneumatic  valve,  particularly  for  the 
Huid-pressure    systems    for    signaling   and    train-stopping    devices. 


1.072,961.— Ignilc 


1,072  511  in  NAM(3-KLI-CTRIC  APPARATUS  FOR  FIRING  MINES- 
F;b  J  loV,  *"K  ■*•  '^'°"''  ^'"""V  Austria-Hungary.  Agp.  filed 
Feb.  4,  1913.  Dynamo  is  operated  by  a  spring  and  apparatus  can 
be    operated    only    when    the    actuating    spring    has    been    completely 

1.072513  .VTT.SCHMENT  FOR  TELEPHONE  TRANSMITTERS: 
t.  M.  .Schollenberger,  Chicago,  111.  App.  filed  Sept.  12,  1912 
boundconhning  casing  attached   to  transmitter  mouthpiece. 

1.072,523.  INSl-L.\TOR;  L.  Steinberger.  Brooklyn.  N.  Y.  App  filed 
May  18.   1910.     Molded  insulator  bise  with  upstanding  binding  posu 

'•'"'¥,«•  j'l^'^loIn^'^u'^V^  Steitiberger,  Brooklyn.  N.  Y.  App.  filed 
»ep<-    21.    1910.      High-potential    suspension    insulator.      (Thirty-three 

1.072525.  SUSPENSION  INSUL..\TOR;  L.  Steinberger.  Brooklyn.  N. 
y.  App.  filed  Sept.  21.  1912.  Alternate  horizontal  and  vertically 
disposed  separately   formed   suspension   units  in  vertical  column 

'•'"'hiITp  K'^'^?o'F-,"?-•^■^^.«:  E.  Thomson.  Sw.mpscott.  Mass.  App. 
mass  tiectric  arc   in   connection   with   a   heat-storage 


lett,   Bluffton,  Ohio.     App.  filed  Nov.  28,  1910.     Pocket  type 
meter  or   ammeter;    the   active   parts   are   assembled   in   fixed   and   pre- 
determined   relative   positions. 

1,072,537.  INDIVIDUAL  TELEPHONE  MOUTHPIECE;  C.  S.  War- 
ren, .\Iilford,  Ohio.  App.  filed  April  13,  1912.  .X  series  "of  indi- 
vidual telephone  moutnpieces  supported  on  the  transmitter  and 
adapted   to   be   swung   down   into   operative    i>osition. 

1,072,540.  CONTACT  DEVICE;  J.  J.  H,  W.  Weenen,  Amslcrdam, 
Netherlands.  App.  filed  Nov.  23,  1912.  "Point"  or  signal  control- 
ling  apparatus    for    tramways. 

1,072,551.  ELECTRIC  BATTERY;  D.  II.  Wilson,  Chicago,  III.  App. 
filed  Sept.  18,  1905.  Single  positive  electrode  and  two  carbon  elec- 
trodes, both  ends  of  the  carbon  electrodes  projecting  through  the 
receptacle. 

1.072.561.  TERMINAL  CONNECTOR  FOR  SPARK  PLUGS;  C.  W. 
Beck.  Kockville  Center.  N.  Y.  App.  filed  Oct.  15,  1910.  Ha»  a 
switch  and  a  pair  of  supplemental  visible  sparking  points  b;r  which 
the  proper  working  of  the  switch  can  be  determined. 

1,072.567.  ELECTRIC  SIGNALING  ON  RAILWAYS;  H.  Brown.  Bel- 
fast. Ireland.  App.  filed  Dec.  29.  1911.  Cab-signalinc  system  of 
ramp-rail   type. 

1.072,595.  HEATER  FOR  AUTO.MOBILE  RADIATORS:  W.  Gallaher. 
St.  Louis,  Mo.  App.  filed  April  28.  1913.  Electric  heater  unit  dis- 
posed in  loyer  portion  of  tne  radiator  which  may  be  plugged  in 
circuit. 

1,072.614.  METHOD  OF  ELECTRICALLY  WELDING  CHAIN 
LINKS;  W.  H.  Hodges,  Lynn,  Mass.  App.  filed  June  9.  1908.  A 
large  amount  of  the  metal  is  forced  into  the  weld  and  surrounding 
parts  to  reinforce  the  welded   portion. 

1,072.647.  DYNAMO-ELECTRIC  MACHINE;  A.  A.  Pifer.  Qevelind. 
Ohio.  .App.  filed  Oct.  14.  1908.  Variable-speed  motor  with  shifuble 
pole  shoe  sections. 

1,072656.  MOTOR  CONTROL:  G.  B.  Schley,  Milwaukee,  Wis.  App. 
filed  July  22.  1911.  For  rolling  mills,  hoisting  machinery,  etc;  cur- 
rent in  motor  armature  is  automatically  decreased  if  such  current 
exceeds  a   predetermined   value.      (Eighty-eight   claims.) 

1,072.685.     VAPORIZER-   G.   A.    Arnold.   Middletown.  Conn.     App.  filed    , 
March    24.    1913.      Has    electric    heating    units    of    progressively   de- 
creasing intensity. 

1,072,748.  ELECTRICALLY  HEATED  BOILER;  J.  F.  McElroy.  Al- 
bany, N.  Y.  App.  filed  Sept.  16,  1908.  To  provide  steam  heat  when 
steam  locomotive  is  taken  off  and  electric  locomotive  is  coupled  to 
a  train;  electrically  heated  boiler  provided  with  air  flues,  this  boiler 
being  carried   by   the   electric   locomotive.  ' 

1.072.847.  BUFFER;  I).  D.  Gordon,  Chicago,  III.  App.  filed  June  28, 
1910.     Portable-type,  inclosed  motor. 

1,072,898.  ELECTRIC  SWITCH;  E.  Anderson,  Bridgeport.  Conn. 
.App.  filed  April  21,  1913.  Oscillating  make-and-break  mechanism  for 
lamp-socket    switch. 

1,072.913.  CHANGE  SPEED  GEAR;  A.  T.  Collier,  St.  Albans,  Enj. 
.•\pp.   filed   Feb.    18,    1913.      Has   plurality  of  magnetic  clutches. 

1,072.961.  IGNITER;  G.  B.  Lambert.  New  York,  N.  Y.  App.  filed  June 
12.  1912.  For  automobile  head  lamps;  combined  fuel  valve  and 
igniting   means. 

1,072.996.     ELECTRIC     LOCK-STRIKE:     F.     F.     Schneider.     Ridgefield. 
Conn.     .\pp.  filed   May  27,    1913.     For   releasing  the  door  lock  from  : 
a    remote    point. 

1,072.999.  TUBULAR  INSULATOR;  G.  Simcoe.  Trenton.  N.  J.  A|ii>. 
filed  Oct.  1.  1912.  Has  a  pair  of  longitudinal  openings  to  receive 
the  loop  of  a  cable  or  wire. 

1.073,018.  SIGNALING  AND  TELEPHONE  SYSTEM  FOR  RAH^ 
ROADS;  W.  J.  Bailey,  Cedarrille,  W.  Va.  App.  filed  Dec  18,  1912. 
l-ses  track   rails   and   a  conductor  alongside   the  track. 

1.073.023.  ELECTRIC  SWITCH;  J.  M.  Blain.  Spring  City,  Utah.  Aff- 
filed  July  20,  1911.  Has  bridge  piece  for  independently  controllmt 
either  one  of  two  circuits  or  both,   at   will. 

1.073.024.  ELECTRICAL  SIGTCALING  DEVICE;  C.  L.  Bopp,  Water- 
loo, la.  App.  filed  Sept.  8,  1911.  Signal  switch  operated  by  deflec- 
tion of  a  rail  when  train  passes  over  same. 

1.073  044  ELECTRIC  ATTACHMENT  FOR  KEYBOARDS  OF  AUTO- 
foVo^^J*^'  *^-  Herrmann.  New  York.  N.  Y.  App.  filed  May  13. 
1912.      Electric   bell-ringing   attachment. 

1,073.047.  ELECTRIC  SWITCH;  M.  L.  Hubermann.  Los  Angeles.  Cal. 
App.  filed  March  30.    1912.     Float-actuated  tank  switch. 

1.073059  METHOD  OF  MAKING  COILS;  R.  Variey,  Enjlewood. 
^.  J.  .App.  filed  Oct.  14,  1911.  Preserves  the  symmetrical  super- 
position of  the  layers  ot  windings  under  all  conditions  of  manipoB 
tion  and  use.  ' 

1.073060.  ELECTRIC  COIL;  R.  Variey.  Englewood.  N.  T.  App.  fiW 
Oct.    14.    1911.      Produces   a   coil   of   compact    form   and   symroetncil 
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^aste  or  Economy   The  Railroad  Commission  of   Wiscon- 
1  Milwaukee  sin   has    found    that   the   city   of   Mil- 

waukee can  save  money  by  making  a 
antract  for  street  lighting  with  the  public  utility  company 
istead  of  building  a  municipal  plant.  The  annual  saving 
'ill  approximate  $46,873,  a  sum  equal  to  over  4^  per  cent 
iterest  on  $1,000,000.  The  actual  investment  required  by 
le  city  in  the  event  of  the  construction  of  a  municipal 
lant  is  figured  by  the  commission  at  $1,493,758.  How- 
ver,  the  investment  of  this  sum  is  only  part  of  the  hazard 
lat  would  be  incurred  by  the  city.  The  practical-minded 
V^isconsin  commission  has  calculated  the  various  elements 
f  operating  expense  and  set  them  forth  so  fully  that  the 
;sue  is  as  clear  as  the  light  itself.  It  becomes  a  question 
f  whether  the  best  interests  of  the  city  would  be  served 
y  supine  compliance  with  a  Socialist  program  at  a  waste 
f  money  or  by  a  businesslike  contract  with  the  existing 
tility  at  a  saving.  It  is  not  necessary  to  consider  whether, 
:  the  city  can  get  a  reasonable  rate,  it  is  morally  bound 
5  patronize  the  company  which  supplies  its  citizens,  nor  is 
necessary  to  consider  the  economic  waste  ignored  when 
competing  plant  is  created  to  provide  service  that  an 
xisting  property  can  furnish.  When  a  merchant  receives 
NO  bids  for  like  service  or  commodities,  good  judgment 
;ads  him  to  accept  the  lower  one.  The  conclusion  of  the 
Dmmission  in  this  case  should  end  the  talk  of  municipal 
;rvice  for  Milwaukee. 


esuscitation  As  a  practical  aid  to  electrical-resusci- 

ero  Medals  tation    propaganda,    there    is   merit    in 

the  hero-medal  plan  suggested  by  Dr. 
auffer  before  the  Eastern  New  York  Section  of  the  N. 
.  L.  A.  and  indorsed  by  that  convention  for  adoption  by 
e  national  association.  The  physician  urged  that  bronze 
edals  be  awarded  to  persons  who  save  lives  by  resusci- 
;ing  victims  of  electric  shock,  and  proposed  further  the 
ititution  of  a  commission  to  investigate  the  merits  of 
■ch  case  and  the  conditions  leading  to  the  accident.  The 
■  ntimental  value  of  such  a  medal  need  not  be  emphasized 
'  this  discussion,  nor  will  it  be  contended  that  the  prom- 
'd  reward  of  a  bit  of  bronze  could  in  the  slightest  influ- 
<:e  any  humane  person  in  efforts  to  bring  an  unfortu- 
'■.e  fellow-creature  back  to  life  and  consciousness. 
Itedless  to  say,  the  problem  is  not  that  of  stimulating  the 
fential  rescuer  after  the  accident  has  happened;  but  it 
t:s  lie  in  getting  him  to  equip  himself  in  advance  with 
'  necessary  first-aid  information  so  that  he  will  have  it 
3ulable  at  the  critical  moment.  Right  here  is  the  value 
othe  medal  scheme  in  forearming  the  rank  and  file  of  the 
I'ustry  with  knowledge  of  resuscitation  methods.     When 


such  information  is  needed  it  must  be  available  instantly.. 
There  must  be  no  delay  in  beginning  work  on  the  victim, 
for  in  resuscitation  cases  "every  second  is  an  hour."  The 
difficulty  thus  comes  back  to  the  general  diffusion  of  proper 
knowledge  and  skill,  so  that  every  worker  will  be  equipped 
when  the  time  comes  and  if,  therefore,  his  personal  inter- 
est in  the  subject  and  in  the  study  of  the  resuscitation  rules 
is  stimulated  by  the  possibility  of  winning  a  medal,  the 
great  purpose  of  the  plan  will  have  been  accomplished. 
And  no  one  will  deny  the  rightful  pride  with  which  such 
a  token  can  be  worn.  There  is  one  more  point  to  add. 
Investigation  of  such  hero  cases  would  bring  out  a  mass 
of  practical  data  on  the  conditions  and  causes  leading  to 
these  accidents,  suggesting  valuable  precautionary  meas- 
ures for  the  future. 


The  Conflagra-  When  a  widespread  disaster  such  as  fire 

tion  Hazard  or  flood  sweeps  a  busy  American  city 

the  interval  taken  by  its  stricken  popu- 
lace to  recover  from  the  shock  is  largely  measured  by  the 
speed  with  which  local  electric  service  can  be  resumed. 
The  recent  calamities  of  Dayton,  Ohio,  and  Hot  Springs, 
Ark.,  are  cases  in  point.  No  better  illustration  could  be 
given  of  the  absolute  necessity  of  electricity  in  the  modern 
scheme  of  things  than  the  general  paralysis  under  which 
a  community  deprived  of  its  energizing  electric  service 
labors.  Lighting  of  streets  and  houses,  operation  of  cars 
and  newspaper  plants,  energy  for  telephonic  communica- 
tion, and  often,  as  at  Hot  Springs,  pumping  of  part  of 
the  water  supply,  are  the  pressing  needs  that  wait  upon  the 
return  of  the  current.  Protection  of  the  city,  dismissal  of 
militia  and  resumption  of  all  the  intricacies  of  commercial 
intercourse  depend  on  the  starting  of  the  plant  machines. 
Experiences  like  these,  although  infrequent,  point  out  how, 
in  selecting  power-station  sites,  conflagration  and  flood 
hazards,  however  remote,  should  have  careful  attention  in 
view  of  the  vital  and  varied  service  which  is  more  and 
more  being  rendered  from  the  central-station  buses.  Most 
of  the  recently  built  turbine  plants  fulfil  these  conditions 
incidentally,  for  reasons  of  cheap  real  estate  and  alternat- 
ing-current distribution,  so  that  in  the  future  destruction 
like  that  at  Hot  Springs  (where  an  old  power  house  was 
located  in  the  midst  of  a  thickly  built  and  highly  inflam- 
mable section)  will  be  rare.  But  before  dismissing  the 
regrettable  Hot  Springs  disaster  a  word  of  praise  is  de- 
served for  the  courageous  plant  operators  who  stayed  be- 
hind to  keep  the  electric  pumps  running,  and  for  the  undis- 
mayed and  energetic  management  which,  faithfully  and 
with  foresight,  worked  night  and  day  to  replace  equipment 
and  restore  service. 
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The  Present  Status  of  Heavy  Electric  Traction 

In  his  pri-sidciUial  address  l)cforc  the  cngiiutring  section 
of  the  British  Association  for  the  Advancement  of  Science 
I'rof.  Gisben  Kapp  gave  a  masterly  and  somewhat  startling 
summing  up  of  the  work  which  has  been  accomplished  in 
really  large  railway  operation.  So  little  has  been  done  on 
main-line  operation  by  electricity  in  .\mcrica  compared 
with  the  progress  in  railroading  of  the  interurban  class 
that  one  hardly  realizes  the  aggregate  importance  of  the 
equipment  which  has  been  put  into  service  elsewhere.  We 
do  not  hear  day  by  day  of  roads  working  in  Italy  or 
Germany;  we  merely  see  a  brief  account  of  their  initiation 
and  then  forget  that  they  arc  going  steadily  on  year  after 
year  to  swell  the  list  of  successful  electrifications.  Every- 
one knows  that  for  some  years  past  the  Italian  government 
lines  have  been  in  course  of  conversion  to  electric  traction 
with  three-phase  locomotives,  but  when  one  realizes  that 
these  locomotives  in  operation  and  under  contract  rise  to 
the  aggregate  of  about  200.000  hp  it  is  clear  enough,  as 
Professor  Kapp  forcefully  points  out,  that  one  has  here  no 
dubious  experiment,  perhaps  soon  to  be  abandoned,  but  a 
working  method  that  has  given  good  reason  for  continuous 
growth. 

l,ikewise  the  now  rather  long  list  of  electrifications  on 
the  single-phase  system  gives  unmistakable  evidence  that 
in  spite  of  oft-repeated  tales  of  enormous  unnecessary 
weights,  rapid  consumption  of  brushes,  terrific  heating  and 
the  like,  the  newer  system  has  shown  operative  qualities 
that  are  of  evident  value.  Well-advised  governments  and 
private  corporations  do  not  "blow  in"  millions  on  apparatus 
that  cannot  give  a  good  account  of  itself.  Likewise  the 
recent  work  in  relatively  high-voltage  direct-current  trac- 
tion has  been  uniformly  successful  and  gives  promise  of 
permanent  usefulness.  Professor  Kapp  does  not  seem 
exactly  enthusiastic  about  it,  but  very  properly  holds  that 
there  is  no  one  system  in  traction  which  is  quite  suitable 
for  all  cases.  Truth  to  tell,  probably  no  small  part  of  the 
hesitation  of  railway  men  about  embarking  in  heavy  elec- 
tric traction  has  been  due  to  the  open  abuse  or  damning 
with  faint  praise  heaped  upon  each  system  by  the  advocates 
of  the  others.  If  one  were  inclined  to  cross  a  lake  on  his 
vacation  and  the  skippers  of  the  three  available  ferryboats 
bawled  denunciation  of  the  seaworthiness  of  their  rivals' 
craft,  the  nearer  shore  would  acquire  added  charm.  The 
early  lack  of  cordiality,  to  put  it  mildly,  between  the  advo- 
cates of  direct  current  and  alternating  current  seems  to 
have  survived  in  the  question  of  railroading  when  it  has 
been   forgotten  almost  everywhere  else. 

It  is  notable  that  the  most  important  work  in  heavy  trac- 
tion is  now  being  done  by  governmental  action  rather  than 
by  private  initiative,  especially  in  the  electrification  of 
existing  lines ;  and  this  condition  gives  evidence  perhaps 
of  the  real  situation  which  one  has  to  confront  in  looking 
forward.  Once  convinced  that  it  is  in  the  long  run 
economical  to  adopt  electric  traction,  a  government  operat- 
ing its  own  railway  lines  can  generally  manage  to  raise 
the  funds  for  the  improvement.  A  privately  owned  line 
that  has  nearly  reached  the  limit  of  advantageous  credit 
by  its  flights  in  high  finance,  and  that  does  not  know  when 
its  employers  may  strike  for  higher  wages  or  its  rates  be 


cut  by  the  powers  above,  is  not  exactly  in  a  position  to 
pay  the  electrification  bills  even  when  the  utimate  advan- 
tage is  clear.  Professor  Kapp  does  not  discuss  the  details 
of  this  matter,  but  shows  the  great  advances  that  have 
actually  been  made  as  indisputable  evidence  that  the  im- 
provement is  here  in  force  and  here  to  stay.  Electrical 
enthusiasts  may  present  estimates  shaved  down  to  the 
last  conceivable  limits  in  cost,  and  railway  managers  con- 
fronted by  a  demand  for  electrification  may  produce  figures 
fattened  out  of  all  semblance  of  veracity,  yet  the  long  list 
of  successful  installations  stands  as  proof  that  electrical 
traction  in  important  lines  is  actually  with  us  and  showing 
the  cause  for  its  continuance.  The  systems  may  quarrel 
enough  to  damage  their  own  interests  for  a  while  longer, 
as  they  are  doing  now,  but  sooner  or  later  sound  engineer- 
ing must  replace  invective  and  then  heavy  traction  will 
come  into  its  own. 


Lodge  on  Continuity 

The  presidential  address  of  Sir  Oliver  Lodge  before  the 
British  Association  for  the  Advancement  of  Science  is,  in 
eiifect,  the  credo  of  an  accomplished  and  original  man  of 
science  regarding  some  of  the  fundamentals  of  physical 
knowledge.  In  its  sympathetic  study  of  some  of  the  latest 
theories  and  discoveries  it  is  illuminating,  but  its  larger 
value  lies  in  correlating  these  with  the  work  that  has  gone 
before  and  the  conceptions  which  have  inspired  it.  Sir 
Oliver  Lodge  has  been  on  the  skirmish  line  of  investigation 
long  enough  fully  to  realize  that  the  battle  cannot  be  won 
by  a  frontal  attack  but  that  its  fate  must  depend  on  a 
series  of  turning  movements,  each,  it  is  true,  gaining 
ground,  although  seldom  in  the  direct  path  forward.  Such 
a  turning  movement  is  now  under  full  way  in  the  electrical 
theory  of  matter,  the  fundamental  ideas  of  which  are 
clearly  set  forth  in  his  address.  It  bears  much  the  same 
relation  to  the  works  of  Faraday  as  did  the  researches  of 
Hertz  to  those  of  Maxwell.  And  yet,  as  Lodge  well  shows, 
it  does  not  touch  the  fundamental  mystery  that  lies  deeper 
than  the  electron. 

It   has  long  been   evident   that   in   some   sense  or  othei 
what  people  have  been  pleased  to  call  electrical  charge  ha( 
the  characteristics  of  a  numerical  coefficient — that  it  did  no 
work  in  the  infinitesimal  differences  required  by  the  ide; 
of  continuity.     It  now  turns  out  that  the  numeric  is  thi 
enumeration  of  the  electrons.    And.  whether  we  agree  will 
the  convention  that  the  electron  is  electricity  or  hold  tha 
it  is  merely,  the  minimum  of  matter  with  which  a  particula 
kind  of  strain  is  associated  in  amount  proportional  to  it 
uniform   mass,   we  do  not  yet  know   by  what  mechanisr 
electric  and  magnetic   forces  interact.     The  old  "actio  < 
distaiis"  problem  confronts  us  to-day  just  as  it  confronte 
Newton,  and   Lodge  turns  to  the  continuity  of  the  eth( 
for  the  solution  to-day  just  as  he  did  when  the  atom  ii 
stead  of  the  electron  was  the  fundamental  unit.     At  tl 
British  association  meeting  twenty-six  years  ago  Lord  Kt 
vin,  then  Sir  William  Thomson,  explained  his  theory  of  ; 
ether   possessing   rigidity    and    elasticity    in    virtue   of  ' 
dynamical  activity  like  the  water  in  the  Niagara  rapids, 
remains  for  some  one  to  correlate  this  conception  with  t 
action  of  the  concentrated  energ\--points  which  we  study 
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electrons.  But  throughout  Lodge  adheres  to  that  view  of 
continuous  action  which  regards  continuity  as  the  general 
case  in  the  dynamics  of  the  universe. 

.  It  is  a  long  way  from  the  center  of  force  postulated  by 
Boscovitch  as  the  atom,  through  the  vortex  theory  in  its 
various  phases,  to  the  electron,  and  yet  all  of  these  lead  in 
the  same  direction  as  to  the  phenomena  and  leave  the  final 
mechanism  of  interaction  just  about  where  Newton 
puzzled  over  it.  The  great  forward  step  of  this  century  is 
the  gain  that  has  come  from  getting  a  view  of  the  electron 
— coming  one  step  nearer  to  the  real  interrelations  of 
matter — but  still  the  need  of  a  continuous  medium  con- 
fronts the  investigator.  As  Lodge  plainly  shows,  we  are 
now  going  through  a  phase  of  the  philosophy  of  negation 
such  as  has  been  known  before  in  the  history  of  science. 
But  it  has  always  hitherto  proved  to  be  only  the  time  of 
halting  to  reorganize  the  forces  of  investigation  for  re- 
newed activity.  May  this  keen  analysis  of  the  field  in  its 
larger  relations  by  a  veteran  like  Sir  Oliver  Lodge  open 
the  way  for  another  forward  movement  that  shall  carry 
science  once  more  from  the  negative  to  the  positive — even 
to  the  positive  charge. 


Electrical  Cooking  and  Heating 

[      Professor  Morris'  British  Association  paper  on  the  sub- 
I  ject  of  domestic  electric  cooking  and  heating,  abstracted 
1  on  a  following  page,  discloses  the  results  of  a  very  practical 
<■  test  in  which  all  the  cooking  and  practically  all  the  heating 
in  a  seven-room  apartment  was  done  electrically   for  an 
i  entire  year,  careful  record  being  kept  of  the  consumption 
,  day  by  day.    As  generally  happens  in  the  consideration  of 
.  electrical  heating,  the  hot-water  problem  was  the  serious 
difficulty,  and  in  this  instance  it  was  met  by  giving  up  that 
part  of  the  electrical  program  and  putting  in  a  coke-fired 
water   heater.     For   the   rest   electric   service   worked   out 
admirably,   the   average   weekly   consumption   for   cooking 
having  been  about  68  kw-hr.  and  for  heating  about  two- 
thirds  that  amount,  while  the  lighting  was  responsible  for 
less  than  5  kw-hr.    The  total  yearly  consumption  was  2934 
'  kw-hr.  for  cooking,  2068  kw-hr.  for  heating  and  200  kw-hr. 
"  for  lighting — in  all,  5202  kw-hr.    The  total  cost  for  the  year 
f  is  reported  to  have  been  approximately  $122,  including  full 
allowance  for  the  cost  of  coke  and  kindling  wood.     This 
appears   economical    enough    until    one    is    reminded   that, 
beyond  a  standby  charge  aggregating  about  $32.50  for  the 
entire  year,  the  cost  of  energy  was  only  i  cent  per  kw-hr. 
This  rate  is  not  a  rare  figure  in  England  of  late,  but  where 
!  would  Professor  Morris  have  come  out  had  he  tried  the  ex- 
periment at  American  prices?    To  be  sure,  if  his  estimate  of 
decreased  domestic  service  is  a  fair  one,  a  similar  decrease 
at  Amtrican  wage  rates  would  go  far  toward  restoring  the 
^balance.    We  question  whether  such  a  lowered  service  cost 
jean  be  depended  upon,  however,  under  average  conditions 
in  any  country. 

ii  So  far  as  energy  consumption  is  concerned,  the  test  was 
la  representative  one  and  the  result  may  be  looked  upon  as 
typical.  Particularly  instructive  is  the  daily  load  curve, 
showing  clearly  the  fact,  now  pretty  well  understood,  that 
domestic  load  as  a  whole  keeps  well  off  the  peak  of  the 


central  station,  which  should  be  reason  for  encouraging 
special  rates  for  such  service.  There  is  enough  such  heat- 
ing and  cooking  work  to  be  done  to  make  it  a  very  live 
issue  where  the  local  conditions  permit  low  prices.  One 
must  not  forget  that  an  average  English  city  has  a  much 
liigher  density  of  load  than  is  reached  by  an  American 
central  station  of  similar  output.  But  the  acquisition  of  a 
big  load  for  domestic  use  would  tend  to  bring  our  load 
density  to  a  figure  that  would  make  for  much  more  econom- 
ical distribution  than  now.  Reducing  the  rates  in  the  cast 
before  us  to  a  straight  meter  basis,  the  equivalent  figure 
of  1.62  cent  per  kw-hr.  is  not  out  of  reach  with  a  high 
density  and  good  load-factor.  Once  bring  electricity  to  the 
rank  of  a  domestic  necessity  and  surely  interesting  results 
will  follow.  In  fact,  the  fiat  rate  of  $1  per  person  per 
month  quoted  in  one  American  city  comes  out  even  a  little 
better  for  a  small  family  than  a  meter  rate,  and  is  near 
Professor  Morris'  figure  for  a  family  of  five.  So  little  has 
been  done  with  heating  as  such,  on  anything  but  the  smallest 
scale,  that  comparisons  are  difficult;  yet  it  is  clear  enough 
that,  with  energy  at  or  below  2  cents  per  kw-hr.,  electric 
heating  is  not  at  all  out  of  the  question,  at  least  in  fairly 
moderate  climates.  Further  practical  investigations  like 
the  one  before  us  are  needed  to  disclose  the  whole  situation, 
.\t  first  glance  it  generally  looks  discouraging — probably  to 
a  degree  quite  unjustified  by  the  real  facts. 


Protection  of  Buildings  from  Lightning 

A  very  interesting  report  has  recently  been  published  by 
the  Verband  Dentscher  Electrotechniker,  of  Berlin,  on  the 
means  recommended  for  the  protection  of  buildings  from 
lightning.  This  report  is  full,  detailed  and  compendious. 
Although  lightning  does  not  frequently  strike  one  and  the 
same  building  twice  in  the  same  year  unless  the  building  is 
very  tall  or  exposed  on  elevated  ground,  yet  since  nearly 
every  heavy  thunderstorm  involves  one  or  more  lightning 
flashes  to  trees  or  houses,  the  aggregate  amount  of  damage 
done  to  buildings  by  lightning  in  the  course  of  a  year  is 
very  large.  The  number  of  persons  killed  by  lightning  in 
the  TTnited  States  in  the  year  1899,  for  which  statistics  were 
given  by  the  Weather  Bureau,  was  563,  with  injuries  to  a 
yet  larger  number.  The  number  of  livestock  killed  that 
year  in  the  fields  was  over  4000,  the  total  damage  to  prop- 
erty by  lightning  being  more  than  $3,000,000 — figures  sur- 
prising in  their  magnitude. 

The  original  experiments  and  deductions  of  Franklin  are 
referred  to  as  the  basis  of  all  subsequent  development  in 
the  art  of  lightning  protection.  It  is  pointed  out  that  at 
least  two  ground  connections  and  ground  wires  should  be 
furnished  in  the  lightning-protection  system  of  any  build- 
ing. Wires  of  galvanized  steel  may  be  used  where  expense 
for  metal  must  be  kept  to  the  lowest  terms,  copper  being 
preferable,  mainly  on  account  of  its  greater  permanence 
and  weather-resisting  powers.  Lightning-conductor  sys- 
tems are  divided  into  three  parts — that  which  intercepts  the 
lightning  flashes,  that  which  extends  over  and  around  the 
building,  and  that  which  leads  into  the  ground.  The  report 
is  perhaps  the  most  comprehensive  which  has  yet  appeared 
on  the  subject. 
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Activities   and   Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Tungsten  Lamps  to  Be  Discussed  by  A.  I.  E.  E. 

At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers  to  be  held  in  the  auditorium  of  the  Engineers 
Building,  New  York,  Oct.  10,  the  general  subject  for  dis- 
cussion will  be  tungsten  lamps.  Two  papers  will  be  pre- 
sented as  follows:  "Tungsten  Lamps  of  High  Efficienc) 
I,"  by  Mr.  Irving  Langmuir,  and  "Tungsten  Lamps  of 
High  Efficiency— II."  by  Messrs.  Irving  Langmuir  and  J. 
A.  Orange,  the  first  paper  will  describe  investigations 
into  the  cause  of  blackening  of  the  bulbs  of  tungsten  lamps 
and  discuss  methods  whereby  the  blackening  may  be 
avoided  and  the  efficiency  of  the  lamps  increased.  The 
second  paper  will  describe  in  detail  the  new  types  of  high- 
efficiency  tungsten  lamps  which  have  been  produced  by  fill- 
ing the  bulbs  with  nitrogen  vapor.  These  lamps  in  the 
larger  sizes  have  an  average  specific  consumption  in  the 
neighborhood  of  half  a  watt  per  candle-power,  and  it  is 
expected  some  of  these  lamps  will  be  shown  in  operation. 
At  the  close  of  the  technical  session  the  meeting  will  ad- 
journ to  the  Institute  offices  on  the  tenth  floor,  where  a 
smoker  will  be  held  and  refreshments  served. 


Assessed  Values  of  Ohio  Properties 

The  valuation  of  electric  light  and  power  properties  in 
Ohio  for  1913  has  been  placed  at  $36,693,800  by  the  Tax 
Commission.  This  is  an  increase  of  $6,074,840  over  the 
valuation  for  1912.  The  increase  in  1912  over  the  preced- 
ing year  was  also  heavy.  The  Cleveland  Electric  Illumi- 
nating Company  shows  the  largest  increase,  this  year's 
valuation  being  $16,516,560  in  comparison  with  $14,452,270 
in  1912.  It  will  be  seen  that  the  valuation  of  this  company 
amounts  to  a  large  sum  as  compared  with  all  the  others  in 
the  State.  It  is  possible  that  the  valuation  may  be  con- 
tested in  the  courts.  The  company's  taxes  on  this  valuation 
will  be  $31,996.  The  valuation  of  the  property  of  the  Day- 
ton Power  &  Light  Company  was  increased  from  $2,705,530 
to  $3,310,890;  that  of  the  Springfield  Light.  Heat  &  Power 
Company  from  $790,560  to  $1,205,800,  and  that  of  the 
Youngstown  Consolidated  Gas  &  Electric  Company  from 
$3,149,370  to  $3,373,880.  A  number  of  other  companies  had 
valuations  increased  in  greater  or  less  proportion  to  raise 
the  total  figures  to  a  point  that  will  produce  the  desired 
income  to  the  State.  Some  remain  unchanged  and  some 
have  been  slightly  reduced. 


Illinois  Water-Power  Conference 

At  the  invitation  of  Governor  Dunne  a  conference  011 
the  water-power  situation  in  Northern  Illinois  was  held  al 
the  State  House  in  Springfield  on  Sept.  20.  There  were 
present  representatives  of  the  Sanitan.'  District  of  Chicago, 
the  Illinois-Michigan  Canal,  the  cities  of  Chicago  and 
loliet  and  the  Public  Service  Company  of  Northern  Illinois. 
The  Attorney-General  of  the  State  was  in  attendance  and 
also  a  number  of  other  gentlemen  interested.  The  proieci 
under  discussion  was  the  construction  of  the  proposed  deep 
waterway  from  Lockport,  111.,  where  the  Chicago  Drainage 
Canal  connects  with  the  Desplaines  River,  in  or  near  the 


iJcsplaines  River  and  the  Illinois  River,  to  Utica,  III.,  the 
head  of  navigation  on  the  Illinois  River.  The  proposal  is 
to  construct  without  delay  that  part  of  the  waterway  from 
the  Sanitary  District's  hydroelectric  generating  plant  at 
Lockport.  III.,  through  the  city  of  Joliet,  on  the  Desplaines 
River,  to  a  point  below  Brandon's  Bridge,  a  distance  of 
about  3.5  miles.  This  would  permit  of  the  development 
of  an  important  water-power.  The  estimated  expense  is 
$7,000,000.  The  question  discussed  was  whether  the  Sani- 
tary District  of  Chicago  shall  proceed  with  this  work  or 
whether  the  State  shall  do  it  under  powers  granted  by  the 
deep  waterway  constitutional  amendment  and  the  proposed 
bond  issue  of  $20,000,000  by  the  State,  which  has  been 
sanctioned  by  the  voters. 

The  scheme  proposed  calls  for  the  elimination  of  the 
hydroelectric  plant  in  Joliet  at  Dam  No.  i  of  the  Public 
Service  Company  of  Northern  Illinois,  successor  to  the 
Economy  Light  &  Power  Company.  It  is  reported  that 
the  Economy  Light  &  Power  Company  is  ready  to  abandon 
its  water-power  rights  at  the  site  mentioned,  provided  ■it  is 
reimbursed.  The  company's  lease  expires  in  1916.  Liti- 
gation is  now  proceeding  in  relation  to  claims  of  the  com- 
pany to  the  river  bank  and  adjacent  territory  in  Joliet.  and 
this  complicates  the  situation  somewhat.  It  is  possible  that 
the  Governor  will  call  a  special  session  of  the  Legislature 
to  consider  the  subject. 


Neon  Lamps 

In  the  manufacture  of  liquid  air  by  the  process  of  Mr. 
G.  Claude,  of  Paris,  the  so-called  "rare  gases"  of  the  atmos- 
phere are  separated  out.  In  a  lecture  on  "Liquid  Air  and 
Its  Uses."  delivered  at  the  time  of  the  Chicago  Refrigera- 
tion Congress.  Mr.  Claude  said  that  neon  is.  perhaps,  the 
most  interesting  of  these  gases.  It  is  present  in  the  air  in 
perhaps  one  part  in  66,000.  It  is  produced  as  a  by-product 
in  the  liquid-air  oxygen  apparatus  of  the  lecturer.  Neon, 
compared  with  atmospheric  air.  is  an  excellent  conductor 
of  electricity.  Mr.  Claude  used  the  comparison  that  where 
1000  volts  are  required  for  a  given  electrical  transmission 
in  air  13  volts  suffice  in  the  case  of  neon.  This  gave  the 
speaker  the  idea  of  constructing  with  the  aid  of  neon 
luminous  tubes  similar  to  those  produced  by  Mr.  D.  Mc- 
Farlan  Moore,  who  used  nitrogen.  The  light  from  these 
tubes  is  a  bright  red,  but  the  inventor  says  that  they  have 
the  advantage  of  much  greater  efficiency  than  the  Moore 
nitrogen  tubes,  the  relative  consumption  of  electricity  being 
given  as  about  0.6  to  1.7.  Furthermore,  the  light  is  sairi 
to  be  of  excellent  quality  from  the  point  of  view  of  visual 
acuity,  contributing  to  sharpness  of  vision. 

But  the  intense  red  of  the  light  would  hardly  permit  tht 
use  of  these  tubes  for  general  illumination  without  correc- 
tion to  introduce  some  violet  or  blue.  It  happens  thai 
whereas  the  light  of  neon  contains  no  blue,  that  of  th< 
mercury-vapor  tube  contains  too  much.  Mr.  Claude  ha.' 
made  corrective  tubes  containing  a  little  mercury.  Thesi 
tubes,  when  used  in  conjunction  with  the  neon  tubes,  pro 
duce  what  seems  to  be  a  very  satisfactory  illumination  a 
far  as  color  effect  is  concerned.  Without  color  correction 
the  tubes  may  be  used  in  decorative  lighting  or  as  adver 
tising  novelties. 
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Pennsylvania  Railroad  to  Electrify  Suburban  Line 

The  Pennsylvania  Railroad  Company  announced  on  Sept. 
24  that  the  board  of  directors  had  authorized  the  electrifica- 
tion of  suburban  service  on  the  New  York  division  to 
■  Chestnut  Hill,  a  distance  of  12  miles  from  Broad  Street 
station,  Philadelphia.  The  work,  which  will  be  completed 
by  the  fall  of  1914,  will  involve  an  expenditure,  including 
multiple-unit  equipment,  of  $1,250,000.  It  has  been  de- 
termined that  the  electrification  of  the  Chestnut  Hill  branch 
in  connection  with  the  electrification  of  the  main  line  to 
Paoli  ofifers  the  most  prompt  and  effective  plan,  pending  the 
further  development  of  the  company's  final  terminal  plans, 
for  congestion  relief,  since  it  is  essential  to  obtain  as  quickly 
as  possible  greater  train  capacity  in  the  present  station  at 
Broad  Street.  There  are  now  eighty-five  trains  each  day 
in  and  out  of  Broad  Street  station  and  sixty-six  trains  to 
and  from  the  Chestnut  Hill  branch,  all  of  which  will  be 
operated  by  electricity.  It  is  very  probable  that  the  energy 
for  the  system  will  be  purchased  from  the  Philadelphia 
Electric  Company,  negotiations  to  that  effect  being  still 
under  wav. 


Record  Run  by  Electric   Roadster 

One  of  the  hits  at  the  convention  last  week  of  the  New 
England  Section  of  the  National  Electric  Light  Associ- 
ation at  Burlington,  Vt.,  was  the  arrival  of  Colonel  E.  W. 
M.  Bailey,  of  S.  R.  Bailey  &  Company,  Amesbury,  Mass., 
in  an  electric  roadster  after  making  the  trip  of  258  miles 
from  Boston  at  an  average  running  speed  of  19  miles  per 
hour.  The  run  was  made  to  test  the  performance  of  this 
type  of  car  and  nickel-iron  battery  over  a  route  never  be- 
fore attempted  by  an  electric  automobile  and  in  supposedly 
difficult  country.  The  trip  was  made  in  a  total  running 
time  of  thirteen  hours  and  thirty-five  minutes,  with  a  stock 
machine  which  has  made  10,700  miles  in  demonstration 
service  in  the  past  eleven  months.  It  was  equipped  with 
sixty  cells  of  "A-5''  Edison  battery  and  received  partial 
charges  at  rates  of  30  amp  to  150  amp  at  five  points  en 
route,  only  a  short  time  being  given  per  charge  in  most 
cases.  The  route  presented  many  difiiculties  in  the  coun- 
try sections  in  the  way  of  heavy  grades  and  uncertain  road 
conditions.  No  adjustments  or  repairs  of  any  kind  were 
required  or  made  on  the  way,  nor  was  any  attempt  made 
run  the  car  an  extreme  distance  on  one  charge.  Colonel 
nley  stated  that  the  performance  could  be  materially  im- 
proved by  repetition  and  said  that,  with  provision  for  fre- 
quent short  charges,  cross-country  touring  by  electric 
roadsters  would,  he  felt  sure,  be  found  entirely  practicable 
with  present  car  designs. 


Meeting  and  Convention  Program   of  Electric 
Vehicle  Association 

In  opening  the  regular  monthly  meeting  of  the  Electric 

\  eliicle  Association  of  America  at  New  York  City  Sept.  23 

IVesident  Arthur  Williams  recounted  his  experience  at  the 

|i  recent  convention  of  the  National  Association  of  Corpora- 

j  tion  Schools  at  Dayton,  Ohio,  where  the  delegates  were 

'entertained  at  the  factory  of  the  National  Cash  Register 

|Company.     Throughout   the   session   informality    was    the 

prevailing  feature,  and  by  engendering  a  rounl-table  spirit 

freer  exchange  of  ideas  was  fostered.     President  Williams 

stated  that  he  hoped  for  similar  informality  at  the  coming 

•  hicago  convention. 

The  report  of  the  secretary  of  the  vehicle  association 
snowed  an  increase  of  approximately  125  members  since 
'last  year,  the  total  membership  now  being  428.  The  tentative 
program  of  the  coming  convention  at  Chicago  was  an- 
"lunced  as  follows:  "Storage  Batteries,"  by  Mr.  Bruce 
lord,  of  Philadelphia;  "Electric  Vehicle  Salesmanship,"  by 


a  representative  of  the  Baker  Vehicle  Company ;  "Why  We 
Adopted  the  Electric  Vehicle,"  by  a  representative  of  Gimbel 
Brothers,  New  York;  "Electric  Vehicle  Tires,"  by  Mr.  F.  E. 
Whitney,  of  Philadelphia;  "Charging  of  Storage  Batteries 
in  Unattended  Garages,"  by  Mr.  M.  R.  Berry,  of  Cleveland, 
Ohio ;  "The  Merchant,  the  Central  Station  and  the  Electric 
Truck,"  by  Mr.  F.  N.  Carle,  of  Long  Island  City,  N.  Y. ; 
"Co-operation  Between  the  Electric  Vehicle  Manufacturers 
and  the  Central  Station,"  by  Mr.  E.  L.  Callahan,  of  Chicago; 
a  paper  by  a  member  of  the  Board  of  Fire  Underwriters  of 
Philadelphia,  dealing  with  the  effects  of  the  electric  vehicle 
on  insurance  rates;  a  paper,  the  title  of  which  is  not  yet 
known,  by  Mr.  Hayden  Fames,  of  Cleveland,  Ohio;  a  talk 
by  Mr.  Ralph  Temple,  of  Chicago,  on  "Electric  Vehicle 
Garages."  An  invitation  has  been  extended  to  Dr.  Pratt,  of 
New  York  City,  to  deliver  a  lecture  on  the  studies  which  he 
is  making  relative  to  the  status  of  the  truck  in  large  cities. 
Announcement  was  made  that  a  special  train  would  carry 
the  Eastern  delegation  to  the  convention. 

The  paper  of  the  evening,  presented  by  Mr.  F.  J.  Ryan, 
of  The  Commercial  l^ehicle,  reviewed  the  history  of  trans- 
portation from  its  beginning  to  the  present  day.  The  paper 
was  general  in  its  nature  and  dwelt  upon  the  value  of  the 
commercial  vehicle  to  the  community  in  which  it  operates. 
General  data  on  the  number  of  times  which  merchandise 
is  handled  in  its  travels  from  producer  to  consumer  were 
given.  In  the  discussion,  which  was  opened  by  President 
Williams,  the  following  men  engaged:  Messrs.  F.  W. 
Smith,  W.  P.  Kennedy,  E.  W.  Curtis,  Jr.,  E.  P.  Howland, 
F.  N.  Carle,  Dr.  Pratt,  W.  C.  Andrews,  H.  C.  Gushing, 
Jr.,  and  G.  H.  Pride.  It  was  stated  that  of  the  5500  trucks 
now  in  use  in  New  York  City  2150  are  electrically  driven. 
Considerable  debate  was  occasioned  by  the  question  of  an 
annual  tax  which  the  city  authorities  are  contemplating 
assessing  upon  all  electric  vehicles  during  the  next  year. 
The  subject  of  cheaper  electric  trucks  was  also  discussed 
and  it  was  stated  that  the  Ford  Motor  Car  Company  had 
recently  concluded  to  build  an  electric  vehicle  which  will 
compare  in  price  and  service  rendered  with  the  gasoline 
car  which  the  company  is  now  making.   ' 


Gas  and  Electric  Merger  Reports  in  Chicago 

Reports  from  Chicago  say  that  Mr.  Samuel  Insull,  presi- 
dent of  the  Commonwealth  Edison  Company,  and  his  asso- 
ciates will  take  control  of  the  People's  Gas  Light  &  Coke 
Company  of  that  city.  A  statement  was  issued  from  the 
office  of  one  of  the  interests  in  the  transaction  saying  that 
no  merger  of  the  properties  was  contemplated.  The  stock 
of  the  People's  Gas  Light  &  Coke  Company  has  been  ad- 
vancing and  various  explanatory  rumors  in  reference  to 
this  movement  have  been  circulated.  These  culminated  in 
the  reports  that  the  basis  for  the  activity  in  the  stock  was 
the  proposed  assumption  by  Mr.  Insull  of  the  controlling 
position  in  the  People's  company.  The  latter  company  was 
controlled  for  many  years  by  the  late  Anthony  N.  Brady 
and  his  associates.  It  is  supposed  that  the  stock  held  by 
the  Brady  estate  would  be  transferred  in  any  deal  involving 
a  change  in  control. 

According  to  the  reports  now  in  circulation,  Mr.  Insull 
will  be  elected  a  director  of  the  People's  Gas  company,  to- 
gether with  Mr.  John  J.  Mitchell,  presiident  of  the  Illinois 
Trust  &  Savings  Bank,  and  Mr.  James  A.  Patten.  The 
People's  company  has  $35,000,000  stock  outstanding  and 
about  $55,096,000  bonds.  The  Commonwealth  Edison 
Company  now  has  an  authorized  capital  stock  of  $50,- 
000,000,  the  stockholders  having  been  called  together  this 
week  to  authorize  an  increase  from  $40,000,000  to  that 
figure.  The  amount  outstanding  was  about  $38,000,000, 
but  a  stock  dividend  of  10  per  cent  is  to  be  paid  from  purt 
of  the  newly  authorized  issue.  The  People's  company  re- 
stricts its  service  to  gas. 
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British  Association  for  the  Advancement  of  Science 

By  Special  Correspondent 
Froin  Sept.  10  to  17  there  was  held  at  Birmingham,  Eng- 
land, one  of  the  largest  meetings  for  many  years  of  the 
British  Association  for  the  Advancement  of  Science,  the 
attendance  being  about  3000.  The  activities  began  with  the 
admirable  presidential  address  of  Sir  Oliver  Lodge  referred 
to  elsewhere  in  this  issue.  The  first  paper  in  Section  A  was 
by  Dr.  C.  G.  Barkia,  noted  on  page  564  of  our  issue  for 
Sept.  20.  Among  the  noteworthy  features  of  Section  G, 
Engineering,  was  the  presidential  address  of  Dr.  Gisbert 
Kapp,  discussed  in  this  issue. 

X-Rays  as  Light 
Prof.  C.  G.  Barkia  put  the  X-rays  squarely  into  line  as 
light  waves,  obeying  all  the  general  laws  of  light  but  differ- 
ing in  their  enormously  short  wave-length  which  makes  all 
ordinary  surfaces  give  diffuse  reflection  with  them.  Only 
crystal  cleavage  planes  split  as  it  were  between  layers  of 
atoms  are  of  such  smoothness  as  to  give  regular  reflection. 
The  polarization  phenomena  quite  correspond  to  those  of 
ordinary  light,  and  quantitative  measurements  show  these 
conditions  to  be  fulfilled.  More  interesting  still,  he  had 
found  somewhat  homogeneous  radiation  quite  characteris- 
tic of  the  metal  bombarded,  which  obeyed  the  laws  of 
fluorescent  light,  following  Stokes'  law  that  fluorescence 
drops  to  a  longer  wave-length  than  the  exciting  radiation, 
and  giving  the  typical  uniform  distribution  of  intensity  of 
ordinary  fluorescence.  Sir  J.  J.  Thomson  and  Dr.  E. 
Rutherford  backed  up  his  statements,  and  the  former 
openly  stated  that  these  "characteristic"  X-rays  were  one 
of  the  big  discoveries  of  our  generation. 

Structure  of  the  Atom 
Then  followed  two  papers  by  Sir  J.  J.  Thomson  and  Dr. 
E.  Rutherford  respectively  on  the  structure  of  the  atom. 
Both  were  highly  theoretical  and  agreed  only  in  leading  to 
Planck's  law  of  radiation  as  their  final  end.  The  fonner 
investigator  worked  from  certain  mathematical  funda- 
mental assumptions,  the  latter  from  some  experiments  in 
radio-activity.  Both  theories  may  be  regarded  as  first 
approximations  to  atoms  built  of  positive  and  negative 
particles  so  related  as  to  meet  the  general  dynamical  re- 
quirements of  radiation,  but  so  simple  as  to  leave  many 
phenomena  quite  unaccounted  for.  They  were  interesting 
studies  which  may  serve  as  a  basis  for  further  work,  but 
left  all  causal  relations  out  of  sight  in  much  the  way  sug- 
gested in  Sir  Oliver  Lodge's  address. 

Efficient  Utilization  of  Fuel 
From  the  standpoint  of  engineering  an  extremely  sug- 
gestive paper  was  read  in  Section  G  by  Prof.  W.  S.  Bur- 
stall,  who  brought  to  the  front  the  fact  that  burning  coal 
in  a  furnace  merely  to  yield  heat  was  a  disastrously  un- 
economical way  of  using  it.  Coal  as  we  find  it  is  a  highly 
complicated  substance,  capable  of  producing  many  valu- 
able products  if  these  are  not  broken  up  by  complete  com- 
bustion. This  is  particularly  true  of  fuels  which  from  the 
ordinary  standpoint  are  of  low  grade.  In  his  judgment  the 
way  to  treat  fuel  to  extract  the  greatest  value  from  it  is  by 
heating  in  closed  retorts,  not  probably  as  in  ordinary  gas 
manufacture.  If  properly  carried  out,  this  would  give  a 
valuable  series  of  fuel  oils,  medium  density  oils  and  even 
lubricating  oils,  together  with  gas  for  the  direct  production 
of  power.  Even  the  exhaust  gases  from  the  engines  may 
be  treated  to  obtain  various  other  products.  Owing  to  the 
fixing  of  certain  arbitrary  standards  for  gas,  this  economic 
series  could  not  now  be  worked  out.  Once  realize  that 
from  the  larger  viewpoint  the  quantity,  quality  and  purity 
of  the  gaseous  products  obtained  are  really  of  only  sec- 
onibry  Importance  and  the  problem  of  fuel  utilization  takes 
on  a  new  aspect.  Even  lignite  and  peat  may  well  be  util- 
ized.    This  paper  gave  in  most  effective  form  that  larger 


view  of  fuel  utilization  of  which  so  much  has  been  heard 
in  recent  years,  but  which  has  hardly  yet  been  presented 
in  so  striking  an  aspect.  Professor  Burstall's  paper  was 
not  printed,  a  fact  unhappily  true  also  of  the  others  which 
are  here  noted,  but  when  it  appears  it  will  certainly  be 
well  worth  the  study  of  engineers.  The  fundamental  point 
is  that  simple  and  complete  combustion  is  not  the  way  to 
utilize  fuel  if  the  maximum  of  value,  rather  than  of  heat, 
is  to  be  obtained. 

Radiation 

The  second  day's  proceedings  opened  in  Section  A  with 
a  long  discussion  on  radiation,  wandering  into  all  sorts 
of  theoretical  bypaths,  highly  interesting,  but  not  yet  lead- 
ing to  any  considerable  increment  of  human  knowledge. 
In  fact,  it  reminded  one  of  the  witty  characterization  of 
metaphysics  quoted  in  another  section — that  it  resembled 
a  blind  man  in  a  dark  room  looking  for  a  black  hat  that 
was  not  there. 

X-Rays  and  Crystals 

Then  followed  the  most  sensational  and  far-reaching 
paper  that  the  meeting  disclosed — a  discussion  by  Prof.  W. 
H.  Bragg  of  X-rays  and  crystals.  This  started  from  his 
beautiful  work  in  determining  the  wave-length  of  X-rays 
by  their  reflection  from  successive  cleavage  planes  of 
crystals,  lying  as  they  do  at  substantially  atomic  spacing. 
It  is  much  akin  to  the  use  of  an  almost  infinitely  fine 
echelon  grating,  and,  as  his  starting  point,  yielded  0.61  X 
10"'  cm  as  the  mean  wave-length  of  the  X-ray  characteris- 
tic of  rhodium,  which  was  Professor  Bragg's  usual  source. 
This  given,  it  was  a  perfectly  straightforward  matter, 
although  involving  delicate  experimentation,  to  determine 
the  grating  spaces,  that  is.  the  atomic  cleavage  distances 
found  in  examining  crj'stals  in  general  parallel  to  their 
various  fundamental  planes.  The  first  thoroughly  worked 
out  was  the  diamond,  and  the  results  checked  absolutely 
with  the  diffraction  pattern  obtained  by  passing  a  beam  of 
X-rays  through  diamond.  Zinc  blende  and  fluorite  were 
also  attacked,  the  former  showing  clearly  the  relative  loci 
of  zinc  and  sulphur  atoms,  and  the  latter  giving  similar 
data.  It  looks  very  much  as  though  a  general  method  had 
been  found  for  determining  the  space  relations  of  the 
atoms  in  crystals.  This  gets  at  the  very  roots  of  stereo- 
chemistry, and  if  the  method  is  effective  it  will  give  a  new 
line  of  attack  on  the  constitution  of  the  atom  which  may 
throw  much  hght  on  that  fundamental  problem.  The  point 
is  that  the  X-rays,  being  only  a  few  ten-thousandths  the 
wave  length  of  ordinary  light,  enable  one  to  work  down  to 
the  minute  structure  of  matter. 

Lightning  and  Light.ning  Protection 

Sir  Joseph  Larmor  then  read  an  all-too-brief  paper  on 
lightning  and  lightning  protection.  The  investigation  was 
directed  at  the  possible  protective  effect  of  a  straight  ver- 
tical rod  or  wire,  and  he  showed  as  the  result  of  his  mathe- 
matical investigation  of  the  distribution  of  potential  that 
such  a  conductor  was  practically  powerless  to  determine  a 
lightning  discharge  or  to  do  more  than  in  a  purely  second- 
ary way  to  ionize  the  air  near  its  tip  and  give  some  con- 
ductivity. A  big  and  high  building,  in  his  opinion,  could 
disturb  an  area  large  enough  to  determine  a  discharge  and 
the  grounded  conductor  might  then  carry  it  off.  For  this 
function  it  should  be  well  attached  to  metallic  portions  of 
the  structure.  It  was  the  building  and  not  the  rod  upon 
it  which  really  facilitated  the  discharge.  Sir  Oliver  Lodge 
added  the  comment  that  Sir.  J.  Larmor's  theory  agreed 
with  the  experimental  facts. 

The  number  of  facts  and  data  brought  to  light  at  the 
meeting  is  really  extraordinary  judged  by  American  stand- 
ards. This  is  attributed  in  part  to  the  activities  of  thf 
committees  and  partly  .to  the  relatively  short  distances  tha. 
have  to  be  traversed  by  those  who  attend  the  meetings 
The  activities  of  the  association  are  well  advertiser 
throughout  the  city,  the  newspapers  issuing  placards  an- 
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nouncing  their  special  reports  of  the  sessions.  This  plan 
counts  for  much  in  keeping  up  popular  interest.  The  net 
result  is  that  the  meetings  are  well  attended,  the  average 
for  many  years  being  nearly  2000,  and  the  papers  are  of 
high  quality.  The  meetings  furnish  a  most  effective  lesson 
in  the  real  importance  that  is  attached  to  scientific  and 
technical  matters  when  they  are  fairly  brought  to  public 
attention. 


Illuminating  Engineering  Society  Convention 

The  seventh  annual  convention  of  the  Illuminating  Engi- 
neering Society  was  held  at  Pittsburgh,  Pa.,  Sept.  22  to 
25.  At  the  opening  session  of  Monday  morning,  after  brief 
addresses  by  Messrs.  C.  A.  Littlefield,  William  H.  Steven- 
son, President  P.  S.  Millar  and  Vice-president  Norman 
Macbeth.  Prof.  George  A.  Hoadley  of  Swarthniore  Col- 
lege presented  the  society  with  an  interesting  historical 
gavel  made  up  of  parts  which  are  significant  in  the  devel- 
opment of  artificial  illumination  in  America.  Mr.  G.  S. 
Barrows  followed  with  the  report  of  the  committee  on 
international  co-operation,  and  Mr.  F.  N.  Morton  read  the 
report  of  the  committee  on  progress,  which  was  discussed 
briefly  by  Professor  Hoadley  and  Mr.  V.  R.  Lansingh. 

Progress  Committee  Report 

An  unusually  complete  and  highly  valuable  report  on 
developments  in  illumination  science  was  submitted  by  the 
committee  on  progress,  of  which  Mr.  F.  N.  Morton  was 
chairman.  The  report  dealt  with  the  numerous  improved 
electric  and  gas  lamps  recently  introduced,  an  outline  be- 
ing given  of  the  predominating  characteristics  of  each. 
The  electric  lamps  included  the  drawn-wire  tungsten,  the 
tungsten  alloy,  and  the  0.5-watt  tungsten-nitrogen  incan- 
descent lamps;  the  magnetite  and  the  long-burning  flame- 
arc  lamps,  and  the  vapor-tube  lamps  described  from  time 
to  time  in  our  columns. 

Considerable  attention  was  paid  to  improvements  intro- 
duced in  photometry  practice  with  special  reference  to 
work  with  sources  differing  in  color.  Much  interesting  in- 
formation was  given  concerning  street-lighting  practice, 
new  fixtures,  globes  and  reflectors,  legislation  on  illumi- 
nation, and  photography  in   illuminating  engineering. 

Incandescent-Lamp   Improvements 

In  a  paper  by  Messrs.  Ward  Harrison  and  Evan  J.  Ed- 
wards, Cleveland,  Ohio,  it  was  stated  that  since  1908  the 
strength  of  tungsten-lamp  filaments  has  increased  by  more 
than  300  per  cent.  The  greater  strength  permits  operation 
at  increased  efficiencies  at  no  decrease  in  total  life.  The 
use  of  chemicals  in  the  bulbs,  which  has  become  general 
during  the  past  year,  has  reduced  the  blacking  of  lamps  to 
a  marked  degree,  and  it  is  therefore  possible  to  operate 
them  at  efficiencies  correct  from  the  standpoint  of  total 
life  with  no  shortening  of  the  useful  life.  The  perform- 
ance of  chemical  lamps  is  not  satisfactory  when  operated 
at  low  efficiencies.  The  use  of  chemicals  has  made  possible 
a  substantial  reduction  in  the  size  of  bulbs  for  several 
lamps.  Decreased  bulb  size  reduces  the  manufacturing 
costs  and  broadens  the  application  of  the  lamp.  During 
the  past  year  lamp  dimensions  have  been  standardized  in 
every  particular.  The  average  deviation  from  the  stand- 
ard IS  less  than  one-fourth  that  of  a  year  ago.  The  intro- 
duction of  the  coiled  filament  makes  possible  many  new 
forms  of  lamps  which  heretofore  could  not  be  manufac- 
tured. The  strength  of  the  filament  is  increased  by  this 
process  and  the  candle-power  maintenance  is  not  affected. 
To  the  operation  of  helical  filament  lamps  at  high  efficien- 
cies and  their  use  in  small  bulbs  rather  than  poorer  per- 
formance are  to  be  attributed  their  comparatively  low  life 
ratings.  The  new  tubular  lamp  and  the  focus  type  of  lamp 
nave  many  applications  such  as  showcase  lighting,  use  in 
rrojectors,  stereopticons  and  the  like. 


The  paper,  which  opened  the  afternoon  session,  was  read 
by  Mr.  Harrison  and  was  illustrated  with  lantern  slides, 

*  Discussion 

A  written  discussion  was  contributed  by  Mr.  L.  T.  Lew- 
ison.  New  York.  Mr.  V.  R.  Lansingh,  Cleveland,  Ohio, 
pointed  out  that  the  new  helical-coil  filaments  will  particu- 
larly simplify  the  design  of  reflectors  depending  upon 
specular  reflection,  whether  prismatic  or  mirrored.  Mr.  J. 
C.  Little,  New  York,  urged  complete  standardization  be- 
tween the  lamp  and  reflector.  Mr.  L.  C.  Porter,  Schenec- 
tady, N.  Y.,  described  new  fields  of  usefulness  for  the 
focusing-type  lamp,  among  them  use  in  theater  spot-lamps, 
obtaining  eft'ects  impossible  with  the  usual  arcs.  Projection 
and  moving-picture  machines,  signaling  lanterns  and  loco- 
motive headlamps  were  some  of  the  other  applications  he 
mentioned.  Dr.  H.  S,  Ives,  Philadelphia,  Pa,,  commented 
on  the  photometric  advantage  of  coiled  filaments,  but 
questioned  their  reliable  operation  at  high  voltages.  Prof. 
J.  W.  Howell  described  the  use  of  electric  lamps  in  light- 
houses and  declared  that  improved  units  will  replace  pres- 
ent forms  wherever  electricity  is  available.  Dr,  L.  S. 
Meyer,  Bloomfield,  N.  J.,  predicted  further  great  improve- 
ments in  lamp  construction  and  efficiency.  Mr.  Norman 
Macbeth,  New  York,  urged  standardization  of  the  lamp 
specifications  of  the  laboratories  and  suggested  that  the 
society  advance  this  matter.  Mr.  L.  E.  Dunning,  Bloom- 
field,  N.  J,,  declared  that  lamps  which  have  become 
blackened  and  lost  candle-power  later  seem  to  come  back 
to  normal  brightness.  Mr,  J.  R.  Cravath,  Chicago,  ques- 
tioned whether  the  coiling  of  the  filament  might  not  have 
a  shading  effect,  lowering  the  lamp's  output.  Mr.  G.  H. 
Stickney,  Harrison,  N.  J.,  explained  that  the  energy  re- 
ceived by  the  shading  parts  of  the  filament  simply  raises 
the  temperature  of  the  part  struck,  or  is  reflected  off,  in 
either  case  being  available  as  useful  light  without  loss.  In 
closing  the  discussion,  Mr,  Harrison,  one  of  the  authors, 
explained  that  the  difference  in  the  characteristics  of  the 
old  and  new  lamps  chiefly  affects  their  manufacturing  data, 
with  only  very  slight  changes  in  the  performance  curves. 
Recent  investigation  has  shown,  said  Mr.  Harrison,  that  the 
useful  life  of  a  lamp  depends  entirely  upon  its  performance 
characteristics  and  is  independent  of  its  energy  cost  or 
lamp  cost.  Discoloration,  declared  the  speaker,  would 
probably  have  little  effect  on  decreasing  the  total  light  flux. 

Leading-in  Wires 

The  cooling  effect  of  leading-in  wires  upon  the  filaments 
of  tungsten  incandescent  lamps  of  the  street  series  type  was 
discussed  in  detail  in  a  paper  by  Mr.  T.  H.  Amrine,  Har- 
rison, N,  J.  As  a  result  of  an  experimental  study  of  the 
variation  of  the  cooling  effect  with  the  leading-in  material; 
the  diameter  and  length  of  the  lead  wire  and  the  size  and 
material  of  the  filament,  the  author  concluded  that  the 
cooling  effect  is  dependent  mainly  upon  the  resistance  to 
heat  flow  presented  by  the  leads  and  the  cooled  portion  of 
the  filament,  the  diameter  of  the  filament  and  the  maximum 
temperature  of  the  filament,  that  is,  the  temperature  of  the 
uncooled  portion.  For  lamps  having  lead  and  filament 
dimensions  encountered  in  street  series  lamps  the  cooling 
effect  decreases  with  increase  of  leading-in  wire  length, 
with  decrease  in  lead  diameter  and  with  increase  in  thermal 
resistance  of  the  material  of  the  lead.  With  lamps  having 
the  same  lead  construction  but  with  filaments  of  different 
diameters  the  cooling  effect  shows  a  maximum  at  a  value 
of  filament  diameter  which  is  dependent  upon  the  lead  con- 
struction used. 

Street-Car  Lighting 

Mr.  S,  G.  Hibben,  Pittsburgh,  Pa.,  in  a  paper  on  modern 
practice  in  street-railway  illumination,  claimed  that  carbon 
lamps  are  no  longer  advisable  for  street-railway  service  on 
account  of  short  life  and  high  consumption.  Tungsten 
lamps  in  94-watt  and  56-watt  ratings  seem  to  be  the  most 
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fcononiical.  Lamps  now  on  the  market,  when  equipped 
with  proper  downward  reflect ing  shades,  enable  the  energy 
cost  for  lighting  to  be  cut  in  half,  at  the  same  tniie  allow- 
ing an  increase  in  the  usable  light  of  more  than  8<i'per  cent. 
Special  fixtures  are  available  for  supporting  the  shades,  and 
selector  switches  may  be  employed  to  insure  continuous 
lighting  service  of  scries  burning  lamps.  More  steady  illu- 
mination is  secured  by  the  new  system  of  lighting,  under 
the  adverse  conditions  of  voltage  fluctuations.  The  glare 
that  e.xists  at  present  in  the  majority  of  electrically  lighted 
street  cars  is  done  away  with  through  the  medium  of  the 
shades. 

Discussion 
Mr.  L.  r.  Porter.  Schenectady.  X.  Y.,  commented  on  the 
greater  flexibility  and  better  distribution  of  the  36-watt 
lamp  for  car-lighting.  When  wired  in  two  circuits,  an 
outage  failure  causes  less  inconvenience  than  with  the  94- 
watt  lamp.  Mr.  E.  R.  Rowe,  Cleveland,  Ohio,  contended 
that  structural  features  of  the  lamps  were  of  even  greater 
importance  than  occasional  outage  troubles.  Others  who 
spoke  briefly  were  Messrs.  R.  H.  I'-ly,  Philadelphia,  Pa. ; 
G.  H.  Stickney,  Harrison,  N.  J.;  J.  H.  Jackson,  Chicago, 
III.;  \'.  R.  Lansingh,  Cleveland,  Ohio,  and  T.  G.  Hibbcn. 

Psychological  Values  of  Light  and  Color 

At  the  session  of  Tuesday  morning  the  first  paper  read 
was  that  on  "The  Psychological  N'alues  of  Light,  Shade, 
Form  and  Color,"  by  Dr.  F.  Park  Lewis,  Buffalo,  \.  Y., 
who  is  president  of  the  American  Association  for  the  Con- 
servation of  Vision.  In  his  discussion  Dr.  Lewis  pointeil 
out  the  fact  that  all  sense  interpretations  are  essentially 
psychological  processes  and  declared  that  scientific  exacti- 
tude is  true  only  in  its  individual  interpretation.  lie  then 
spoke  of  the  application  of  light  in  its  social  and  civic 
aspects,  insisting  that  proof  has  been  positively  established 
that  bad  lighting  is  responsible  for  poverty,  since  poor  illu- 
mination and  bad  vision  reduce  luunan  efficiency.  He  also 
made  a  plea  for  a  national  organization  of  architects,  illu- 
minating engineers,  physicians  and  public-spirited  men  to 
collaborate  on  better  lighting  for  public  buildings. 

Dr.  Lewis's  address  was  warmly  commended  by  Presi- 
dent Millar,  Dr.  Ives,  Dr.  M.  G.  Lloyd,  Chicago,  and  Mr. 
G.  H.  Stickney. 

Efficiency  of  the  Eye 

Dr.  C.  E.  Ferree,  Bryn  Mawr,  Pa.,  reported  the  results 
of  an  experimental  determination  of  the  conditions  affect- 
ing the  ability  of  the  eye  to  maintain  its  efliciency  for  con- 
tinuous work.  He  found  the  distribution  of  the  light  to 
he  the  fundamental  factor  that  most  influences  the  welfare 
of  the  eye.  If,  for  example,  the  light  is  well  distributed 
in  the  fiehl  of  vision  and  is  diflfuse.  tests  seem  to  indicate 
that  the  efliciency  of  the  eye,  so  far  as  the  problem  of 
lighting  is  concerned,  is  practically  independent  of  inten- 
sity. That  is,  when  the  proper  distribution  is  present,  in- 
tensities high  enough  to  give  the  maximum  discrimination 
of  detail  may  be  employed  without  causing  appreciable 
damage  or  discomfort  to  the  eye.  h'or  the  kind  of  distri- 
bution given  by  the  majority  of  lighting  systems  in  use  at 
the  present  time  the  tests  showed  that  unquestionably  too 
much  light  is  being  used  for  the  welfare  and  comfort  of 
the  eye. 

Dr.  Ferrce's  paper  occasioned  much  discussion  and 
brought  out  several  dissenting  opinions,  .\mong  those  wlio 
spoke  were  Drs.  Ives  and  Lloyd  and  Messrs.  L.  B.  Mark<. 
New  'S'ork:  M.  Luckiesh,  Cleveland.  Ohio,  and  W.  Pierre, 
the  consensus  of  opinion  being  that  the  author  had  not 
been  specific  enough  in  his  statements  and  had  not  given 
sufficient  <!ata.  Dr.  Ives  in  particular  urged  more  specific 
use  of  terms  and  definitions.  In  reply  to  his  critics.  Dr. 
Ferree  defended  his  illuminating-engineering  equipment 
and  methods  and  declared  he  had  included  in  the  paper  all 
the  information  he  supposed  necessary.  The  systems  which 
he  investigated  were,  he  claimed,  selected  at  the  suggestion 


of  qualified  illuminating  engineers  and  installed  in  such  a 
way  as  to  render  the  results  truly  comparative.  The  ad- 
vocates of  the  direct,  the  indirect  and  the  semi-indirect  sys- 
tems being  equally  dissatisfied  with  the  results,  he  con- 
cluded that  probably  none  of  the  systems  had  received  de- 
cided advantage  over  the  others. 

At  the  suggestion  of  Mr.  Lansingh,  it  was  voted  to  refer 
Dr.  I-'errec's  paper  to  the  research  committee  to  obtain  its 
co-operation  in  the  future  work  of  investigation  by  Dr. 
I'"errce. 

Production   of  Light 

.Some  theoretical  phases  of  light  production  were  dis- 
cussed in  a  paper  by  Mr.  \V.  A.  Darrah,  Pittsburgh,  Pa. 
I  he  author  set  forth  some  of  the  inherent  limitations  of 
the  various  electric  illuminants  now  in  use  and  outlined  the 
effect  of  these  limitations  upon  the  progress  of  the  art  of 
illumination.  The  basic  theory  of  light  production  by  the 
acceleration  of  electric  charges  was  analysed  with  a  view 
to  indicating  the  relative  possibilities  of  the  various  types 
of  illuminants,  particularly  the  arc  and  the  incandescent 
lamp.  The  structure  of  the  atom  was  considered  in  the 
light  of  modern  theories,  and  some  general  deductions  were 
made  regarding  the  properties  which  a  substance  is  likely 
to  exhibit  if  well  adapted  for  use  as  a  radiating  body.  A 
tentative  explanation  of  the  action  of  selective  radiation 
was  given,  and  of  the  part  which  this  phenomenon  plays 
in  present  illuminants.  It  was  demonstrated  that  to  secure 
high  luminous  efficiencies  selective  radiation  must  be  relied 
upon,  and  therefore  unless  new  materials  are  discovered 
which  exhibit  selective  radiation  while  in  the  solid  state, 
the  efficiency  of  the  electric  arc  will  remain  materially 
higher  than  the  efficiency  of  the  so-called  incandescent 
lamp,  where  electrical  energy  is  transformed  into  heat  and 
then  into  light  by  means  of  the  resistance  of  a  conductor. 
Mr.  Darrnh  remarked  that  the  vapor-con<luctor  typie  of  illu- 
minant,  as  lor  instance  the  flame  arc  and  the  metallic  arc, 
has  only  begun  to  approximate  its  possible  efficiencies  and 
therefore  has  a  very  large  field  ahead  of  it. 

Hospital  Lighting 
Many  lighting  units  and  arrangements  that  have  provci 
satisfactory  in   hospital   service  were  described   in  a  paper 
by  Mr.  William  S.  Kilmer,  New  York.     In  the  operating    : 
room  use  is  made  of  a  lighting  system  capable  of  produc- 
ing an  illumination  intensity  of  not  less  than  25  ft. -candles. 
In  the  wards  glare  must  be  carefully  avoided.     For  this   ' 
purpose  indirect-lighting  fixtures  have  given  good  results. 

The  Tungsten  Lamp 

In  his  paper  on  current  developments  in  the  manufac-   , 
ture   of   incandescent   electric    lamps,    Mr.   J.    W.    HoweO, 
Harrison,   N.  J.,  stated  that  a  difficulty  encountered  with 
thin-filament  lamps  is  their  breakage :  with  thick-filament 
lamps,  the  blackening  of  the  bulb.    Fragility  has  been  over-  , 
come  by  using  ductile  tungsten  filaments  and  blackening  by 
means  of  so-called  "vacuum  getters."    He  showed  test  data 
indicating  that   a   i  lo-volt  lamp  operated  at  0.9  watt  per 
candle  gives  900  hours'  life  with  only  I  per  cent  decrease  in 
candle-power.     He  also  showed  the  results  of  tests  on  a 
40o-\vatt  lamp  operated  at   i.oi   watt  per  candle   for  6000  • 
hours.     The  life  depends  upon  the  specific  consumption  at 
which  the  lamps  are  run.    The  aim  is  now  to  obtain  a  com- 
mercial life  of  1000  hours  in  all  standard  tungsten  lamps, 
the  consumption  being  adjusted  to  produce  this  result. 

Mr.  Howell  claimed  that  manufacturing  processes  have 
been  so  far  developed  that  practically  absolute  accuracy  is 
now  obtained  in  the  rating  of  lamps.  The  filament  diam- 
eter is  so  closely  uniform  that  such  seeming  diflferences  in 
the  photometric  measurements  of  different  lamps  of  one 
rating  are  found  to  be  attributable  to  inaccuracies  in  the 
photometers.  In  other  words,  lamps  as  manufactured  it- 
immense  quantities  ai'e  accurately  uniform  to  a  degree 
within  the  limits  of  error  of  photometric  measurement. 

In  discussing  the  so-called  "half-watt"  lamp.  Mr.  Hov 
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id  that  the  nitrogen  which  surrounds  the  tungsten  fila- 
ent  and  is  introduced  at  atmospheric  pressure  has  several 
fects.  Its  chief  disadvantage  resides  in  the  fact  that  it 
lols  the  filament  by  conduction.  This  effect  is  greater  the 
laller  the  filament,  hence  only  large  filaments  are  used  in 
der  to  obtain  high  efficiency.  A  12-amp  filament  con- 
imes  0.5  watt  per  candle,  while  a  20-amp  filament  con- 
imes  only  0.4  watt  per  candle.  He  exhibited  a  3-amp, 
5  watt  per  candle  lamp  giving  about  500  cp,  and  also  a 
i-amp,  iio-volt,  2200-vvatt  lamp  giving  about  5000  cp. 
he  latter  has  the  largest  output  in  candle-power  ever 
)tained  in  a  single  incandescent  unit.  Mr.  Howell  stated 
at  I0,oco-cp  incandescent  lamps  can  easily  be  produced  in 
ise  a  demand  arises  for  lamps  of  this  enormous  output. 
The  meeting  of  Tuesday  evening  was  held  in  Soldiers' 
Memorial  Hall,  the  remarkable  lighting  effects  of  which 
ive  been  described  in  these  columns.  Following  the  tech- 
cal  program,  Mr.  Henry  Hornbostel,  architect  for  the 
lilding,  demonstrated  the  illumination  effects  producible 
ith  the  auditorium  equipment  and  spoke  briefly  on  the 
ipic  of  appropriate  lighting  for  the  home,  office,  theater, 
lurch,  etc.,  pointing  out  that  artistic  considerations  are 
ften  more  important  than  mere  efficiency. 

The  Neon-Vapor  L.amp 
The  neon-tube  lamp  was  described  and  demonstrated  by 
5  inventor,  M.  Georges  Claude.  Boulogne,  France.  The 
•operties  of  neon  are  very  remarkable,  its  spectrum  being 
ccellent  although  it  contains  no  blue  lines.  However,  neon 
very  sensitive  to  the  presence  of  small  quantities  of  other, 
ises,  being  annihilated  by  them.  To  overcome  this  diffi- 
ilty,  the  author  utilizes  charcoal,  cooled  by  liquid  air,  to 
)sorb  the  gases. 

In  comparison  with  the  Moore  nitrogen-tube  lamp  the 
laude  neon-tube  lamp  requires  one-third  the  operating 
Dltage,  say  800  volts  for  a  6-m  tube.  It  gives,  say,  200 
indies  per  meter  instead  of  60.  and  its  specific  consump- 
on  is  0.6  watt  as  compared  with  1.7  watts  per  candle. 
The  light  of  the  neon  lamp  is  too  red.  To  correct  this 
isadvantage  use  is  made  of  mercury  tubes  placed  near  the 
;on  tubes  and  operated  with  the  same  current.  In  this 
ay  a  very  agreeable  illumination  is  obtained  at  a  total 
Dnsumption  of  from  0.8  watt  to  0.9  watt  per  candle. 
The  speaker  exhibited  five  neon  tubes,  each  12  ft.  in 
ngth.  Two,  containing  pure  neon,  produced  red  light,  and 
le  three  others,  containing  a  mixture  of  neon  with  other 
ases,  gave  a  bluish  color. 

Mr.  D.  MacFarlane  Moore,  inventor  of  the  Moore  tube 
imp,  a  number  of  which  are  used  in  the  lighting  of  the 
oldiers'  Memorial,  followed  M.  Claude  and  described  the 
ork  done  in  America  in  the  development  of  vac«um-tube 
ghting  systems.  He  expressed  hope  that  some  other  gas 
light  be  found  with  equal  light-giving  efliciency  but  a  bet- 
;r  color  than  neon. 

Quartz-Tube  Mercury-X'apor  Lamp 
Much  interesting  information  concerning  the  quartz-tube 
nercury-vapor  lamp  was  given  in  a  paper  by  Mr.  \V.  A. 
).  Evans,  Hoboken,  N.  J.  The  author  explained  the  dif- 
erence  between  the  glass-tube  and  the  quartz-tube  mer- 
ury-vapor  lamps  and  gave  some  facts  on  the  character- 
^tics  of  quartz,  also  as  to  the  construction  of  the  burners. 
^  description  was  given  of  the  various  types  of  lamps 
lanufactured.  The  color  of  the  light  from  the  quartz 
^mp  is  similar  to  that  from  the  standard  tube  lamp  with 
certain  amount  of  red  added,  giving  a  closer  approxima- 
lon  to  daylight.  The  wide  application  of  the  lamp  in  the 
KJustrial  field  was  shown  by  figures  from  a  few  installa- 
ons.  Figures  were  given  as  to  the  maintenance  cost  of 
le  lamp.  While  the  lamp  has  been  developed  as  an  illu- 
unant,  it  plays  also  an  important  part  in  the  chemical  and 
■lysiological  world  owing  to  the  ultra-violet  radiation, 
onsiderable  experimenting  is  being  done  at  the  present 
Tie  to  determine  its  availability  in  processes  where  sun- 


light is  a  factor,  and  new  methods  have  been  worked  out 
and  new  fields  opened  up  for  the  bleaching  of  cotton  and 
vegetable  fabrics,  testing  the  permanency  of  colors,  de- 
blooming  oil,  and  in  physiological  and  photographic  work. 

The  paper  by  Mr.  Evans  followed  Mr.  Moore's  ad- 
dress, being  read  in  abstract  by  Mr.  Berford  Brittain  in  the 
author's  absence. 

Mr.  Roscoe  E.  Scott,  Cleveland,  Ohio,  closed  the  evening's 
program  with  a  paper  on  '"The  Evolution  of  the  Lamp," 
illustrated  by  lantern  slides.  His  remarks  traced  the  his- 
tory of  illuminants  from  the  pine-knot  to  modern  high- 
efficiency  units. 

On  Monday  evening  a  reception  was  tendered  to  Pres- 
ident and  Mrs.  P.  S.  Millar.  Dancing  followed,  the  West- 
inghouse  orchestra  furnishing  the  music.  There  was  no 
session  on  Tuesday  afternoon,  the  delegates  being  taken  on 
special  cars  to  the  East  Pittsburgh  works  of  the  Westing- 
house  Electric  &  Manufacturing  Company. 

The  registration  at  the  convention  numbered  over  250. 
From  the  New  York  Section  alone  more  than  fifty  mem- 
bers were  present. 

The  papers  presented  at  the  remaining  sessions,  together 
with  the  discussion  they  provoked,  will  be  reported  in 
a  following  issue. 


Iron  and  Steel  Electrical  Engineers 

The  seventh  annual  convention  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  was  opened  at  the  Hotel 
McAlpin,  New  York  City,  Sept.  27,  1913,  with  a  business 
meeting  in  which  the  reports  of  the  various  committees 
were  presented.  The  report  of  the  membership  committee 
showed  an  increase  of  thirty-eight  associate  members  and 
thirteen  members,  making  the  total  membership  of  the  so- 
ciety 253.  The  treasurer's  report  indicated  that  a  40  per 
cent  increase  in  yearly  dues  had  been  made. 
Carbon  Brushes 

The  first  paper  of  the  afternoon,  "The  Selection  and 
Operation  of  Carbon  Brushes,"  by  Mr.  W.  P.  Poynton,  sales 
manager  for  the  W.  J.  Jeandron  Company,  reviewed  the 
history  of  carbon-brush  manufacture  and  operation  from 
the  year  1895  to  tlie  present  date.  The  author  gave  general 
rules  for  the  selection  of  brushes  to  suit  different  conditions 
met  in  practice  and  dwelt  especially  upon  brush  troubles  met 
by  the  rolling-mill  operating  engineer.  In  conclusion,  the 
advice  was  given  that  first  cost  of  brushes  be  made  sec- 
ondary to  total  operating  cost  of  machines,  for  while  the 
cheaper  brushes  may  wear  for  a  long  period,  they  do  so  at 
the  expense  of  the  commutator. 

Mr.  Poynton's  paper  was  discussed  by  Messrs.  C.  S. 
Proudfoot,  Munhall,  Pa. ;  B.  G.  Beck,  Gary,  Ind. ;  F.  H.  Mc- 
Dowell, W.  D.  Stevenson  and  C.  L.  Corbett,  Pittsburgh, 
Pa. ;  B.  W.  Gilson,  Youngstown,  Ohio ;  J.  Farrington, 
Steubenville,  Ohio;  W.  Jones,  Cleveland,  Ohio,  and  E. 
Friedlaender,  Braddock,  Pa.  The  discussion  brought  out 
the  opinion  that  no  one  type  of  brush  could  be  made  to  give 
satisfaction  under  all  operating  conditions.  The  experience 
of  the  majority  of  the  members  seemed  to  indicate,  how- 
ever, that  the  better  grades  of  bruslics  were  less  expensive 
in  the  long  run. 

Magnetic  Contkol 

In  a  talk  on  "Alternating-Current  and  Direct-Current 
Magnetic  Control"  Mr.  M.  A.  Whiting,  of  the  General 
Electric  Company,  showed  lantern  slides  displaying  char- 
acteristic curves  of  different  types  of  motors  and  generators 
used  in  rolling-mill  service.  By  the  use  of  curves  and  dia- 
grams the  advantages  and  disadvantages  of  employing 
machines  under  certain  conditions  were-  pointed  out  w;th 
particular  reference  to  the  control  problems  involved.  The 
author  showed  that  two  series  motors  with  different  speed 
characteristics  mechanically  connected  together  will  operate 
more  satisfactorily  than  will  two  shunt  motors  with  a  like 
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difference  in  their  inherent  speed.  The  talk  was  concluded 
with  a  brief  explanation  of  the  application  of  speed  time 
curves  as  an  aid  in  the  correct  selection  of  motors  for  table 
operation.    No  discussion  followed  the  paper. 

DlKECT-CURRENT  TuRIIO-GeNERATORS 

At  the  Tuesday  morning  session  of  the  convention  the 
paper  on  "Herringbone  Gears  for  Steel  Mills,"  by  Mr.  P.  C. 
Day,  was  postponed,  as  the  author  was  expected  to  arrive 
during  the  week  on  the  Maiirclatiui  in  time  to  present  the 
paper  in  person.  Mr.  II.  A.  Rapclye,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  in  his  paper  on  "Di- 
rect-Current Turbo-Generators,"  discussed  the  feasibility  of 
several  methods  for  using  turbines  where  direct  current  was 
the  ultimate  product  desired.  According  to  the  author,  the 
most  satisfactory  solution  is  found  in  the  use  of  the  helical 
reduction  gear  with  the  floating-frame  construction.  Lan- 
tern slides  showed  the  construction  of  the  floating  frame 
and  several  installations  of  reduction  gears  now  in  use  with 
direct-current  generators. 

The  paper  was  discussed  by  Messrs.  \V.  E.  Stevenson,  of 
Pittsburgh,  Pa.,  and  F.  A.  Wiley,  of  Chicago,  111. 

Standardization  Meeting 

I'"ollowing  the  discussion  of  Mr.  Rapelye's  paper  the 
meeting  was  placed  in  the  hands  of  Mr.  F.  D.  Egan,  chair- 
man of  the  conmiittee  on  standardization,  who  called  for 
discussion  from  the  members  relative  to  general  specifica- 
tions for  electric  cranes,  transformers  and  automatic  con- 
trollers. Experiences  with  electric-crane  operation  were 
recounted  by  Messrs.  O.  R.  Jones,  N'oungstown,  Ohio;  E. 
Friedlaender,  Braddock,  Pa.,  and  F.  D.  Egan,  Midland.  Pa. 
The  most  recent  developments  were  explained  and  illus- 
trated l>y  the  use  of  lantern  slides.  In  the  discussion  the 
following  took  part:  Messrs.  \V.  F.  James,  Philadelphia, 
Pa.:  H.  F.  .Stratton,  Cleveland,  Ohio;  M.  A.  Whiting, 
Schenectady,  X.  Y. ;  C.  T.  Henderson,  Milwaukee,  Wis.,  and 
W.  O.  Lum,  Pittsburgh,  Pa.  It  was  brought  out  that  any 
attempt  to  standardize  details  of.  mill  apparatus  vvould  meet 
with  universal  dissent.  However,  it  was  admitted  that  the 
constructive  policy  of  making  standard  general  specifica- 
tions, which  would  in  no  way  limit  or  hamper  the  designer 
in  the  development  of  apparatus,  would  tend  to  lessen  the 
troubles  of  the  mill  operators  and  was  a  work  which  the 
committee  on  standardization  should  undertake  with  zeal. 

Switching  Devices 
A  paper  on  "Recent  Developments  in  Switching  Devices 
for  Power  Circuits,"  by  Mr.  T.'  H.  Mahoncy,  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  dealt  with 
carbon  circuit-breakers,  air-break  switches  and  oil  circuit- 
breakers.  The  general  trend  of  design  was  pointed  out  and 
illustrated  with  photographs  showing  the  most  recent  types 
of  each  class.    No  discussion  followed. 

Lifting  Magnets 

In  the  absence  of  Mr.  B.  E.  Fernow,  Jr.,  the  paper  on 
"The  Design  and  Use  of  Lifting  Magnets"  was  read  by  Mr. 
C.  T.  Henderson.  Circular  and  bipolar  lifting  magnets  were 
compared  and  data  given  which  showed  the  circular  magnet 
to  be  better  adapted  to  handling  scrap  and  open-hearth  stock 
than  the  more  recently  developed  bipolar  type  of  magnets. 
Figures  presented  in  the  paper  showed  that  the  trouble 
experienced  by  the  operators  of  lifting  magnets  was  con- 
fined almost  wholly  to  minor  mechanical  features  and  to 
wearing  out  of  the  current-carrying  leads.  The  author 
quoted  data  from  tests  showing  that  pig  iron  can  be  loaded 
from  a  stock  pile  in  the  charging  boxes  by  the  use  of  lifting 
magnets  for  a  trifle  less  than  2  cents  a  ton. 

In  the  lively  discussion  which  ensued  the  following  men 
took  part:  Messrs.  E.  Friedlaender,  of  Braddock,  Pa.; 
H.  F.  Stratton,  Cleveland,  Ohio;  R.  Tschentscher,  South 
Chicago;  K.  H.  Cederlund,  Duquesne,  Pa.;  E.  H.  Wentz, 
Lorain,  Ohio;  W.  T.  Snyder.  McKeesport,  Pa.;  C.  T.  Hen- 


derson, Milwaukee,  Wis.;  J.  C.  Reed,  Steelton,  Pa.;  O.  R. 
loncs,  Youngstown,  Ohio;  C.  W.  Parkhurst,  Johnstown, 
Pa.;  G.  W.  Richardson,  Philadelphia;  T.  E.  Tynes,  Buffalo, 
N.  Y. ;  J.  Hcrrington,  Steubenville,  Ohio;  M.  A.  Whiting, 
Schenectady,  N.  Y. ;  W.  F.  Dctwilcr,  Tarentum,  Pa.;  F.  H. 
Woodhull,  Coatesville,  Pa.;  F.  H.  Kittredgc,  Joliet,  111.,  and 
C.  Pirtle,  Cleveland,  Ohio.  A  written  communication  from 
Mr.  A.  C.  Eastwood  was  read  in  his  absence  by  Mr.  F.  R. 
Fishback,  Cleveland,  Ohio.  It  was  evident  from  the  dis- 
cussion that  the  final  word  regarding  the  relative  merits  of 
the  bipolar  and  the  circular  magnets  has  not  yet  been 
spoken.  Mr.  Eastwood's  communication  told  of  an  installa- 
tion where  a  saving  of  30  per  cent  had  been  effected 
through  the  substitution  of  a  30,000-lb.  skull  cracker  for  a 
15,000-lb.  ball.  It  was  stated  that  the  increased  weight 
made  it  necessary  to  lift  the  ball  to  only  one-half  its  former 
height  and  that  the  speed  of  the  lift  was  not  seriously  im- 
paired by  the  added  weight. 

Mercury-Vapor  Quartz  Lamp 

At  the  afternoon  session  the  paper  which  had  been  pre- 
pared by  Mr.  W.  A.  D.  Evans  on  "The  Mercury-Vapor 
Quartz  Lamp"  was  read  in  his  absence  by  Mr.  M.  B.  Buck- 
man.  The  author  explained  the  difference  between  the 
standard  niercury-tubc  lamps  and  the  quartz  mercury-vapor 
lamps,  giving  interesting  facts  and  figures  on  the  char- 
acteristics of  quartz  and  the  construction  of  the  burners.  A 
description  was  given  of  the  various  types  of  lamps,  to- 
gether with  explanatory  drawings  and  photometric  curves. 
A  few  installations  were  described  and  the  many  industrial 
uses  of  the  lamp  were  pointed  out.  It  was  stated  that  at 
present  a  220-volt  lamp  of  this  type  can  be  operated  at  a 
cost  of  from  $4  to  $5.50  per  1000  hours. 

The  paper  was  discussed  by  Messrs.  D.  M.  Petty,  South 
Bethlehem,  Pa. ;  J.  H.  Reniers^  Pittsburgh,  Pa. ;  F.  H.  Wood- 
iiull,  Coatesville,  Pa.,  and  W.  T.  Snyder.  McKeesport,  Pa. 
All  of  the  speakers  who  have  been  using  this  type  of  lamp 
report  that  it  is  giving  entire  satisfaction  and  is  furnishing 
cheaper  illumination  than  was  possible  with  previous  sys- 
tems. 

On  account  of  the  absence  of  Messrs.  Ward  Harrison  and 
H.  H.  Magdsick,  the  "progress"  report  on  illumination  was 
held  over  for  the  Thursday  sessions. 

Entertainment  Features 

The  time  of  the  visiting  ladies  was  well  taken  up  during 
the  week  by  automobile  trips  and  theater  parties.  Trips 
were  arranged  Wednesday  afternoon  to  the  Brooklyn  Navy 
Yard  for  those  members  who  did  not  care  to  attend  the 
meeting  of  the  National  Council  for  Industrial  Safety,  which 
held  its  second  congress  in  conjunction  with  the  convention 
of  the  Iron  and  Steel  Electrical  Engineers.  The  annual 
banquet  of  the  two  societies  was  held  at  the  Hotel  McAlpin 
Wednesday  evening.  Gov.  John  K.  Tener  of  Pennsylvania 
was  toastmaster.  Howard  Elliott,  president  of  the  New 
York,  New  Haven  &  Hartford  Railway,  and  George  W. 
Perkins,  who  were  invited  to  speak,  were  unable  to  be 
present,  but  telegraphed  their  indorsement  of  the  safety 
movement.  Former  Representative  James  T.  McCleary  of 
Minnesota,  S.  W.  Tener  of  Cleveland  and  L.  H.  Burnett, 
of  the  Carnegie  Steel  Company,  spoke.  Mr.  McCleary's 
speech  was  an  attack  on  demagogy  and  a  plea  for  real 
leadership. 

Election  of  Officers 

The  result  of  the  election  of  oflicers  for  the  ensuing  year, 
as  announced  by  President  C.  W.  Parkhurst.  is  as  follows: 
President,  Mr.  E.  Friedlaender,  Braddock,  Pa. ;  first  vice- 
president,  Mr.  O.  R.  Jones,  Youngstown,  Ohio;  second 
vice-president,  Mr.  R.  Tschentscher.  South  Chicago,  III.; 
secretary,  Mr.  W.  T.  Snyder,  McKeesport,  Pa.;  treasurer, 
Mr.  James  Farrington,  Steubenville,  Ohio. 

In  a  latter  issue  of  the  Electrical  World  abstracts  of  the 
remaining  papers  and  discussions  will  be  given. 
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'onvention  of  the  Pennsylvania  Electric  Association 

The  sixtli  annual  convention  of  the  Pennsylvania  Electric 
Association  (State  branch  of  the  National  Electric  Light 
Association)  was  held  at  the  Water  Gap  House,  Delaware 
A'ater  Gap,  Pa.,  Sept.  16,  17  and  18.  The  features  of  the 
icssions  on  Sept.  16  and  17  comprising  President  Van  Dusen 
iickert's  address  and  the  addresses  of  Mr.  J.  B.  !McCall, 
)resident  of  the  N.  E.  L.  A.,  and  the  Hon.  Frederic  W. 
Fleitz,  of  Scranton,  Pa.,  were  published  in  last  week's  issue. 

Membership 
According  to  the  committee  on  membership,  the  associa- 
ion  now  comprises  TJ  Class  A  members,  1230  Class  B 
nembers,  24  Class  D  members,  35  Class  E  members  and  one 
lonorary  member,  making  a  total  of  1367.  The  association 
ost  eight  Class  A  members  during  the  year  owing  to  con- 
solidations, yet  it  still  remains  the  banner  geographical  sec- 
ion  of  the  natiqnal  body. 

Lamp  Committee  Report 
The  lamp  committee  report,  presented  by  Mr.  W.  W. 
3Ioud  of  Philadelphia,  Pa.,  traced  the  developments  and  im- 
jrovements  in  the  incandescent  lamp  during  the  past  year. 
From  information  obtained  from  the  manufacturers  the 
:onimittee  reported  that  they  will  shortly  adopt  a  single- 
iroltage  rating  for  tungsten  lamps.  After  discussing  the 
jperating  characteristics  of  incandescent  lamps  the  com- 
iiittee  took  up  the  question  of  drop  due  to  interior  wiring, 
md  it  is  its  recommendation  that  every  central  station  give 
:arelul  consideration  to  the  problem  of  drop,  since  it  may  be 
possible  to  improve  the  service  and  at  the  same  time  show 
in  increase  in  revenue.  A  reduction  in  the  price  of  tung- 
sten lamps,  together  with  the  improvement  in  quality,  also 
:alls  for  the  serious  attention  of  central-station  managers 
as  to  the  most  desirable  manner  in  which  the  consumer  shall 
obtain  the  lamp.  Whether  lamps  are  given  free  or  sold  at 
a  reduced  price,  the  committee  feels  that  the  consumer 
should  be  encouraged  to  obtain  his  lamps  from  the  central 
station  so  that  the  central  station  may  have  some  influence 
3ver  the  voltage  and  wattage  of  lamps  selected. 

Discxission 
Messrs.  C.  W'.  Bettcher  of  the  General  Electric  Company, 
F.  M.  Noecker  of  Renovo,  E.  F.  McCabe  of  Titusville,  O.  P. 
Anderson  of  the  General  Electric  Company,  H.  P.  Liver- 
sidge,  T.  Sproule  and  W.  W.  Sproule  of  Philadelphia,  A.  P. 
Schneider  of  Allentown,  Van  Dusen  Rickert  of  Pottsville 
and  C.  W.  Bears  of  Wilkes-Barre  joined  in  the  discussion 
of  the  lamp  committee's  report.  The  consensus  of  opin- 
ion was  that  regulation  of  lighting  circuits  should  receive 
attention  inasmuch  as  lighting  companies  sell  service  and 
if  the  light  is  not  up  to  standard  the  service  is  unsatisfac- 
tory and  the  consumer  has  cause   for  complaint. 

Welfare  Work 
The  committee  on  welfare  work,  of  which  Mr.  H.  Harris 
of  Wilmerding  is  chairman,  said  that  the  national  body  is 
entitled  to  the  credit  of  calling  the  attention  of  member 
companies  to  the  important  matter  of  employees'  welfare 
and  for  making  recommendations  far  more  liberal  and  ad- 
vanced than  any  advocated  by  larger  employers  of  men  in 
other  industries.  The  main  purpose  of  the  committee's  de- 
liberations was  to  interest  the  smaller  companies  sufficiently 
to  organize  without  further  delay  either  by  separate  com- 
pany plans  or  through  mutual  organizations  of  member  com- 
panies. The  committee  forecast  the  enactment  of  a  compen- 
sation act  by  the  State  and  suggested  that  companies  give 
some  consideration  to  the  preparation  of  such  a  law.  The 
broad  questions  of  welfare  were  discussed  under  the  follow- 
ing heads:  Safety  of  employees  by  the  prevention  of  acci- 
dents and  all  diseases;  compensation  for  disability  or  death 
Ciue  to  accident  and  to  other  causes;  service  annuities;  sav- 
ing and  investment  funds ;  vocational  education,  and  phy- 
sical improvement.     In  view  of  the  legislation  everywhere 


urged,  the  committee  said  it  must  be  apparent  that  sooner  or 
later  it  will  become  necessary  for  companies  to  exercise 
more  care  in  the  selection  of  the  men  entering  the  service, 
since  otherwise  the  industry  will  become  burdened  with  the 
results  of  the  careless  acts  of  incapables  who  should  seek 
employment  where  the  possibility  of  damage  to  costly  appa- 
ratus and  of  serious  or  fatal  injuries  to  co-employees  is  less 
than  in  central-station  work. 

In  discussing  educational  work  carried  on  by  many  of  the 
large  companies  and  welfare  work,  the  committee  appreci- 
ated the  impossibility  of  any  very  extensive  developments  by 
separate  companies  except  through  group  work  by  N.  E.  L. 
A.  sections  or  by  the  utilization  of  the  facilities  of  existing 
correspondence  school  courses.  The  committee  submitted 
for  consideration  the  idea  of  establishing  correspondence 
courses  covering  such  branches  of  the  industry  as  require 
men  specially  trained.  Every  inducement  should  be  offered 
to  employees  to  engage  in  healthy  indoor  and  outdoor  recre- 
ations which  will  build  up  the  physical  structure  and  keep 
both  body  and  mind  in  that  healthy  condition  so  necessary 
to  the  employees  of  an  ever-growing  industry,  aiming  to 
render  the  best  possible  service  to  an  exacting  public. 

Discussion 

A  rather  interesting  and  lengthy  discussion  followed  the 
presentation  of  the  report.  Messrs.  E.  D.  Dreyfus  of  Pitts- 
burgh. H.  Harris  of  Wilmerding,  E.  H.  Davis  of  Williams- 
port,  W.  Partridge  of  Clearfield,  J.  M.  Wakeman  of  New 
York  and  W.  R.  Kenney  of  Connellsville  took  part.  Mr. 
Davis  called  attention  to  the  stringent  provision  of  factory 
laws  and  to  the  necessity  of  companies  insisting  upon  phys- 
ical examination  of  employees  in  advance  of  the  passage 
of  such  laws.  He  told  of  the  methods  employed  by  his 
company  in  dealing  with  the  bereaved  and  afflicted  families 
of  employees.  The  company  pays  the  funeral  expenses  and 
makes  some  compensation  to  the  family  irrespective  of  its 
liability,  etc.  Mr.  Dreyfus  called  attention  to  the  schools 
of  the  Commonwealth  Edison  Company  and  the  New  York 
Edison  Company  and  suggested  that  a  condensed  course  be 
taken  therefrom  for  the  benefit  of  the  smaller  companies. 
Mr.  Harris  proposed  that  a  course  be  developed  by  the 
company  sections  or  the  national  body  which  could  be 
standardized  and  put  within  reach  of  everybody  in  the 
industry.  Mr.  J.  M.  Wakeman  gave  a  very  interesting 
account  of  European  observations  of  liability  laws  and  said 
that  the  companies  here  must  work  out  a  plan  for  injured 
and  disabled  employees  or  otherwise  more  drastic  meas- 
ures would  be  thrust  upon  them  by  the  government.  In 
this  legislation  labor  leaders  play  quite  an  important  part, 
with  the  result  that  the  best  thought  is  lacking  and  the 
laws  are  very  stringent.  Mr.  Kenney  praised  the  lectures 
available  to  members  of  the  National  Electric  Light  Asso- 
ciation and  also  the  work  of  correspondence  schools.  He 
suggested  that  if  the  companies  would  get  classes  together 
special  rates  could  be  obtained  from  the  correspondence 
schools  and  an  instructor  sent  to  the  class  at  times.  He 
also  advised  companies  to  place  at  the  disposal  of  their 
employees  books  on  the  electrical  subjects  and  also  tech- 
nical journals.  The  latter  .should  be  available  at  the  homes 
of  the  employees  so  that  they  could  be  exhaustively  read. 
.Ml  work  of  this  kind,  he  said,  resulted  in  a  lasting  benefit 
to  the  central  station  through  more  intelligent  employees. 
Street  Lighting 

Messrs.  Preston  S.  Millar,  president  of  the  Illuminating 
Engineering  Society,  and  Norman  D.  McDonald  gave  a 
very  interesting  paper  on  street  lighting,  prefacing  their 
remarks  with  a  description  of  the  general  conditions  which 
existed  up  to  the  beginning  of  the  last  decade.  The  4-amp 
metallic-electrode  arc  lamp  has  been  widely  used  during 
the  past  few  years  and  is  expected  to  be  a  very  acceptable 
lamp  for  street-lighting  purposes,  replacing  the  open  and 
inclosed  carbon-arc  lamp.  "The  6.6-amp  lamp  of  the  same 
type  forms  an  acceptable  substitute  of  higher  power  and 
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in  its  adapted  form  for  "white  way"  ligliting  is  meeting 
with  tmich  favor.  Tlie  inclosed  flaming-arc  lamp,  upon  tlie 
development  of  which  manufacturers  have  specialized  for 
the  last  few  years,  has  hardly  emerged  from  the  develop- 
ment stage,  so  that  no  prediction  can  be  made  as  to  the 
place  which  the  lon>;-burning  inclosed  flaming-arc  lamp 
will  find  in  street-lighting  practice.  The  quartz  lamp  which 
has  been  proposed  for  street-lighting  purposes  has  not  as 
yet  been  employed  widely  enough  to  afford  adequate  in- 
formation as  to  its  qualities.  The  tungsten  lamp  extended 
the  field  for  electric  service  for  street  lighting  by  providing 
a  satisfactory  efficient  illuminant  which  competes  success- 
fully against  gas  mantle  lamps.  The  series  tungsten  lamp 
is  giving  satisfactory  service  and  the  multiple  tungsten  lamp 
is  being  employed  in  some  cities  as  a  competitor  of  the 
gasoline  mantle  lamp  for  lighting  parks,  etc.  Among  the 
most  recent  developments  is  the  invention  of  the  tungsten 
lamp  of  high  power  for  series  and  multiple  lighting,  and 
it  remains  to  be  determined  what  effect  this  half-watt  lamp 
will  have  upon  street-lighting  practice.  Assuming  it  to  be 
a  reliable  and  satisfactory  illuminant,  the  authors  said  it 
would  appear  to  be  a  formidable  competitor  of  the  arc  lamp. 
It  is  understood  that  arc-lamp  manufacturers  are  looking 
to  the  use  of  high  currents  as  a  means  of  increasing  the 
efficiency  of  arc  lamps,  so  that  all  of  the  most  recent  devel- 
opments point  to  much  higher-powered  illuniinants  for  the 
near  future.  The  authors  called  attention  to  the  gradual 
increase  in  the  intensities  of  street  lighting  throughout  the 
country  and  wxnt  deeply  into  the  subject  of  tests  of  street 
illumination,  glare  and  the  contractual  aspects  of  street 
lighting.  The  intensities  of  illumination  of  street  service, 
in  foot-candles,  were  given  by  the  authors  as  follows : 
Principal  streets  and  cities,  0.25  to  i.o;  important  side 
streets,  o.i  to  0.25;  resident  streets,  o.i  to  0.05;  suburban 
roads,  o.oi. 

.\s  a  standard  for  comparison  of  these  intensities,  it  may 
be  stated  that  bright  moonlight  is  of  the  order  of  0.015 
horizontal  ft. -candle. 

Discussiott 

The  paper  on  street  lighting  was  disclosed  by  Messrs. 
T.  Sproule  of  Philadelphia.  G.  H.  Stickney  of  Harrison, 
N.  J.;  G.  1-.,  Wendle  of  Williamsport,  E.  D.  Dreyfus  of 
Pittsburgh  and  \'an  Dusen  Rickert  of  Pottsville.  Mr. 
Sproule  told  of  the  various  conditions  which  had  to  do  with 
the  placing  of  lamps  on  the  public  streets  and  asked  the 
authors  to  recommend  some  reliable  method  of  measuring 
the  illumination  of  a  lamp  on  a  street  rather  than  in  a 
laboratory.  He  also  desired  to  know  if  it  is  possible  to  get 
a  specification  covering  gas,  oil.  incandescent  and  arc  lamps 
that  would  be  equitable  to  all.  He  said  that  the  character- 
istic curve  of  an  arc  lamp  bears  .some  relationship  to  the 
total  life  flux,  so  that  it  ought  to  be  possible  to  determine 
the  illumination  by  a  measurement  in  one  direction.  Mr. 
Sproule  also  suggested  that  tests  made  of  arc  lamps  be 
spread  over  a  length  of  time.  Mr.  Stickney  emphasized 
the  importance  of  the  street-lighting  question  to  the  cen- 
tral station,  since  disagreements  regarding  the  light  and 
rates  result  oftentitnes  in  the  city  giving  a  franchise  to  a 
competing  company  whose  very  existence  depends  upon  its 
ability  to  secure  the  city  lighting  franchise.  It  is  through 
disagreements  over  street  lighting  that  openings  are  made 
for  competing  companies  to  get  a  foothold  in  territory 
already  served  by  a  central  station. 

Mr.  Wendle  called  attention  to  the  difficulties  confront- 
ing a  central  station  in  combating  complaints  regarding  the 
quantity  of  light  delivered  to  the  city  on  contract.  It  was 
the  contention  of  Mr.  Dreyfus  that  refinement  in  street- 
lighting  contracts  should  be  confined  to  companies  operat- 
ing in  large  cities  and  that  in  small  cities  possessing  minor 
installations  a  simple  commercially  designated  lamp  should 
suffice  as  standard.  Answering  a  number  of  questions,  Mr. 
Millar  said  that  glassware  varies  in  quality  so  that  its 
absorption  could  not  be  stated  accurately  within  20  per  cent. 


lie  contended  that  the  description  of  the  lighting  unit  as 
called  for  by  the  X.  E.  L.  A.  specifications  was  intended  for 
the  protection  of  the  central  station,  and  that  no  common 
specifications  could  be  drawn  up  for  gas,  oil.  incandescent 
and  arc  lamps.  He  also  stated  that  lighting  companies 
should  have  a  voice  in  drawing  up  the  specifications  for 
city  street  lighting,  and  that  where  improvements  are  made 
in  lamps  the  central  station  should  see  that  the  municipal- 
ity got  its  proper  share  of  the  saving  eflfected. 

Feeder  Regulators 

The  increasing  use  of  energy  as  well  as  the  tendency  for 
central-station  combinations  result  in  an  increasing  variety 
and  length  as  well  as  complexity  in  transmission  and  dis- 
tribution systems,  so  that  the  question  of  the  steadiness  of 
voltage  at  distributing  centers  is  of  importance.  Probably 
no  other  feature  tends  to  create  dissatisfaction  with  central- 
station  service  more  easily  than  wide  fluctuations  of  volt- 
age, resulting  in  proportionate  variations  "in  candle-powers 
of  lamps,  speed  of  motors,  etc.  In  a  paper  on  feeder  regu- 
lators prepared  by  Mr.  A.  D.  Fishel,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  the  economies  attend- 
ing the  use  of  automatic  regulating  equipment  were  out- 
lined and  the  various  types  of  regulators  for  feeder  circuits 
described  in  detail.  Although  the  single-phase  feeder  reg- 
ulator has  at  present  the  widest  application,  there  has  been 
a  specific  increase  in  the  use  of  polyphase  feeder  regulators 
during  the  past  two  or  three  years. 

Discussion 

Mr.  H.  P.  Liversidge,  of  Philadelphia,  touched  briefly  on 
the  single-phase  regulator,  commenting  on  its  size  as  com- 
pared to  the  switchboard  and  the  importance  of  its  noise- 
less operation  in  residential  districts,  where  substations  in 
whicii  such  regulators  are  used  are  in  a  great  many  cases 
located.  Mr.  Fishel  pointed  out  that  in  the  newer  designs 
the  humming  noise  is  greatly  lessened  and  that  the  floor 
space  taken  by  the  regulator  is  necessary  in  order  to  obtain 
rigidity  and  to  eliminate  the  humming. 

R.^TES 

In  a  paper  on  this  subject  Mr.  L.  H.  Conklin,  of  Scran- 
ton,  said  that  the  time  has  now  come  when  central  stations 
have  not  only  themselves  to  consider  but  the  regulating 
public  as  well.  The  rate  research  committee  of  the  X.  E. 
L.  A.,  he  said,  found  that  it  was  quite  impossible  to  make 
much  headway  by  discussing  the  question  of  rates  as  a 
whole,  although  it  found  that  the  disagreement  had  to  do 
with  language  and  iiot  with  facts.  He  suggested  that  if 
attention  be  directed  toward  the  standardization  of  forms 
the  differences  will  become  less  and  finally  simmer  down 
to  questions  of  fundamentals.  Mr.  Conklin  pointed  out  the 
difference  between  rates  and  rate  of  return,  stating  that  if 
the  cunimunity  is  to  have  full  value  in  service  and  the 
stockholders  a  full  return  on  the  money  invested,  the  rates 
must  be  adjusted  between  classes  of  business  so  as  to  get 
the  fullest  contribution  from  each  class.  Classes  may  be 
made  from  a  value  of  service  standpoint,  load-factor  or  ofT- 
peak  use.  The  central-station  industry,  he  maintained, 
must  educate  itself  and  the  public  as  well  to  recognize  that 
anything  which  results  in  good  to  all  is  neither  discrim- 
inatory nor  unfair,  and  if  service  is  sold  to  any  class  for 
less  than  it  is  worth  to  that  class  the  burden  falls  on  some 
other  class. 

Discussion 

.\  very  general  discussion  followed  the  reading  of  the 
paper,  Messrs.  E.  H.  Davis  of  Williamsport.  E.  D.  Drey- 
fus of  Pittsburgh,  H.  J.  Harris  of  Wilmerding.  G.  E. 
Wendle  of  Williamsport,  L.  H.  Conklin  of  Scranton.  A.  P. 
Schneider  of  Allentown  and  J.  Murphy  of  Renovo  par- 
ticipating. The  speakers  bore  testimony  to  the  value  of  the 
rate  research  committee's  work  and  the  valuable  informa- 
tion given  in  the  "Rate  Research  Bulletin." 
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Rules  and  Regulations  for  Operatoks 
Two  papers  were  read  at  the  closing  session,  one  by  Mr. 
ra  G.  W'alborn  of  Pottsville  on  "Rules  and  Regulations 
or  Station  Operation"  and  the  other  by  Messrs.  S.  W. 
5rown  and  J.  A.  Metz  of  Hazleton  on  "Rules  and  Regula- 
ions  for  Outside  Operators."  The  object  of  Mr.  Walborn's 
)aper  was  to  strive  to  increase  safety  to  station  and  other 
:mployees  and  to  effect  economy  in  operation  as  a  result  of 
lafetv  measures.  The  rules  and  regulations  given  were 
general  in  character  and  need  modification  for  local  con- 
iitions.  The  author  aimed  to  set  forth  some  of  the  most 
mportant  considerations,  dwelling  on  some  in  detail  Init 
vithout  attempting  to  frame  an  inflexible  code  to  cover  all 
renditions  which  obtain  in  the  many  power  houses  and  sub- 
itations  throughout  the  countr}'.  Messrs.  Brown  and  Metz 
suggested  such  rules  and  safety  appliances  for  employees  as 
ivill  best  promote  safety,  efficiency  and  economy. 

Discussion 
Messrs.  W.  Partridge  of  Clearfield,  J.  A.  Metz  of  Hazle- 
:on,  T.  C.  Walsh  of  Scranton,  F.  H.  Stone  of  Pittsburgh, 
[.  Walborn  of  Pottsville,  C.  W.  Ward  of  Pittsburgh,  T. 
Bproule  of  Philadelphia,  E.  F.  McCabe  of  Titusville,  S.  W. 
Brown  of  Hazleton,  T.  G.  Coghlan  of  New  York  and  B.  F. 
Day  of  Philadelphia  joined  in  the  discussion  of  both  papers. 
Mr.  Coghlan  pointed  out  that  many  tests  should  be  made 
daily  and  that  a  rule  without  a  check  was  useless.  By 
means  of  spaces  in  the  boiler-room  log  book  the  engineer 
is  enabled  to  see  that  the  tests  are  made  with  regularity. 
Mr.  Walborn  told  of  the  advantages  gained  by  grounding 
[he  secondaries  of  transformers  as  a  safety  measure,  and 
Mr.  Day  told  oi  the  difficulty  of  getting  men  to  use  the 
safety  devices.  A  very  genera!  discussion  ensued  as  to 
whether  a  company  should  furnish  the  lineman  with  belt 
and  pliers  or  whether  he  should  supply  these  himself.  Some 
companies  supply  these  and  others  do  not. 

Economical  Operation  of  Steam  Boilers 
Mr.  T.  G.  Coghlan  of  New  York  read  a  very  interesting 
paper  on  the  economical  operation  of  steam  boilers,  stating 
that  whereas  thousands  are  spent  on  switchboard  instru- 
ments and  other  equipment,  the  boiler  room  is  left  with  the 
same  old  steam  gage,  and  that  not  very  accurate.  Hand- 
fired  boilers,  he  said,  are  not  conducive  to  good  results  nor 
to  tlie  peace  of  mind  of  the  operating  manager.  Aside  from 
the  losses  due  to  opening  doors,  leaks,  etc.,  the  difficulty  of 
securing  and  keeping  the  intelligent  and  skilful  labor  re- 
quired makes  hand  firing  out  of  the  question  so  far  as  eco- 
nomical operation  is  concerned.  Except  in  small  installa- 
tions, hand  firing  is  no  longer  necessary,  as  stokers  can  be 
obtained  for  burning  every  kind  of  coal  on  the  market.  Mr. 
Coghlan  described  the  E.  B.  Coxe  traveling  grate  stoker  for 
burning  the  smallest  sizes  of  anthracite  and  told  of  the 
results  obtained  with  it  in  practice.  The  central  station,  he 
said,  nnist  lead  all  others  in  economical  operation  and  in 
the  reduction  of  cost  of  manufacture  so  as  to  be  in  a  posi- 
tion to  sell  energy  cheaper  than  the  user  can  manufacture 
it.  Continuity  of  service,  steadiness  in  operation,  increased 
output,  etc.,  he  said,  serve  to  attract  the  smaller  class  of 
business,  but  in  big  business,  where  the  manufacturer  can 
meet  the  service,  cost  is  the  vital  element. 

Election  of  Officers 
At  the  closing  session  on  the  morning  of  Sept.  i8  the 
nominating  committee  reported  on  the  following  ticket 
which  was  unanimously  elected:  President,  Mr.  Duncan  T. 
Campbell,  Scranton  Electric  Company  ;  vice-president,  Mr. 
\V alter  E.  Long,  Philadelphia  Electric  Company;  secretary- 
treasurer,  Mr.  S.  C.  Pohe,  Columbia  Power,  Light  &  Rail- 
ways Company  of  Bloomsburg;  executive  committee  to 
serve  two  years,  Messrs.  E,  B.  Greene,  Penn  Central  Light 
&  Power  Company  of  Altoona;  E.  H.  Davis,  Lycoming 
Edison  Company  of  Williamsport,  and  H.  N.  Miiller, 
Duquesne    Light    Company    of    Pittsburgh.      Mr.    W.    C. 


Anderson,  Luzerne  County  Gas  &  Electric  Company  of 
Kingston,  was  elected  on  this  committee  to  serve  one  year. 
Mr.  Duncan  T.  Campbell,  the  newly  elected  president  of 
the  Pennsylvania  Electric  Association,  has  had  quite  an 
extended  experience  in  the  central-station  business  and 
possesses  a  host  of  friends  in  various  sections  of  the  coun- 
try. Bom  in  Glasgow,  Scotland,  Dec.  7,  1875,  he  came  to 
the  United  States  when  about  twenty-one  years  old  and 
went  West.  There,  in  1900,  he  entered  the  employ  of  the 
Denver  (Col.)  Gas  &  Electric  Light  Company  as  a  solici- 
tor in  the  new-business  department.  Thoroughly  versed  in 
the  art,  he  left  Denver  in  1906  to  take  charge  of  the  new- 
business  department  at  Grand  Rapids,  Mich.,  going  to 
Scranton,  Pa.,  one  year  later  as  new-business  manager  of 
the  Scranton  Electric  Company.  In  1910  he  was  appointed 
general  manager,  and  early  this  year  he  was  elected  a  vice- 
president  of  the  company.  For  the  past  five  years  Mr. 
Campbell  has  been  active  on  the  different  committees  of 
the  Pennsylvania  Electric  Association,  serving  on  the 
executive  committee  of  the  association  for  the  past  two 
years.  Mr.  Campbell  is  a  member  of  the  National  Electric 
Light  Association,   the   Illuminating  Engineering   Society, 


the  Engineers'  Society  of  Northeastern  Pennsylvania  and 
the  Society  for  Electrical  Development,  in  addition  to 
numerous  fraternal  societies. 

Opposition  to  Use  of  Poles  with  Bell  Companies 
The  report  of  the  public  utility  interconstruction  com- 
mittee dealt  at  length  with  the  joint  use  of  poles  with  tele- 
phone companies  and  with  overhead-line  construction  at 
railroad  crossings.  The  committee,  of  which  Mr.  E.  H. 
Davis  of  Williamsport  is  chairman,  was  continued,  and 
at  the  final  session  the  following  resolution  was  unani- 
mously adopted  as  representing  the  attitude  of  the  Penn- 
sylvania Electric  Association  on  the  question  at  issue: 
"Whereas,  the  report  of  the  committee  on  public  utility  in- 
terconstruction advises  that  the  standard  form  of  joint 
pole  use  agreement  proposed  by  the  Bell  interests  is  not 
acceptable:  Resolved,  that  while  appreciating  the  desir- 
ability of  the  association  co-operating  with  the  telephone 
interests  in  a  friendly  spirit  to  secure  a  fair  and  proper 
mutual  working  agreement,  and  believing  that  future  con- 
ferences conducted  as  above  should  be  productive  of  satis- 
factory results,  the  association  unanimously  support  the 
position  of  the  committee  and  recommend  that  our  mem- 
bers do  not  sign  the  agreement  above  referred  to  in  its 
present  form." 

During  the  closing  session  the  association  also  passed  a 
resolution  indorsing  the  purpose  of  the  Society  for  Elec- 
trical Development. 
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Convention  of  New  Engrluid  Section,  N.  E.  L.  A. 

The  I'lftli  annual  convention  of  the  New  England  Sec- 
tion of  the  National  Klectric  Light  Association  was  held 
at  Burlington,  Vt.,  Sept.  17  to  19,  inclusive,  headquarters 
bcinjj  maintained  at  the  Hotel  Vermont.  Four  hundred 
members  and  guests,  including  forty  ladies,  registered,  and 
the  gathering,  desi>ite  lowering  skies,  was  one  of  the  most 
successful  in  the  history  of  the  organization.  The  largest 
party  in  attendance  left  Boston  on  a  special  train  of  eight 
cars  on  the  morning  of  Sept.  17.  Many  made  the  trip  to 
and  from  the  convention  city  by  automobile,  and  a  triumph 
in  long-distance  touring  into  virgin  territory  was  scored 
by  a  Bailey  electric  roadster  which  made  the  trip  of  258 
miles  from  Boston  over  hilly  and  unknown  roads  at  an 
average  speed  of  19  miles  per  hour. 

Four  business  sessions  were  held,  abstracts  of  the  papers 
and  discussions  being  given  below.  On  account  of  the 
large  attendance  it  was  necessary  to  hold  the  business  meet- 
ings at  the  I-'ifth  Regiment  .Armory. 

At  the  opening  session  President  A.  F.  Townsehd  ad- 
dressed the  convention  upon  the  activities  of  the  national 
body,  which  now  has  12,500  members.  He  referred  to  the 
striking  address  of  Mr.  Frank  A.  Vanderlip  at  the  recent 
Association  Island  meeting  as  instancing  the  enormous 
growth  and  possibilities  of  the  industry,  touching  upon  the 
plans  of  the  New  England  Section  for  bi-monthly  "Get- 
Together"  meetings  this  winter,  and  urged  the  addition  of 
new  members.  The  secretary's  report  showed  that  the 
present  membership  is  869,  96  new  members  having  been 
added  since  Ian.  i. 

Secretary  T.  C.  Martin  of  the  national  organization  ad- 
dressed the  convention  at  the  first  meeting  upon  the  value 
of  member.ship  in  the  association  to  the  small  cotnpany. 
He  pointed  out  that  such  a  company  receives  far  more  than 
the  cost  of  its  participation  and  outlined  the  practical  value 
of  the  Question  Box,  emphasizing  the  "return-mail"  serv- 
ice given  every  inquirer  when  possible  and  the  promptness 
which  is  constantly  sought  in  obtaining  answers  to  problems 
submitted  by  the  member  companies.  He  sketched  the 
possibilities  of  the  industry  from  the  point  of  view  of  per 
capita  earnings,  which  are  rising  in  some  instances  to  $15 
or  $20,  with  no  end  in  sight. 

"Problems  of  Central-Station  Managers  in  Small 
Towns" 

Mr.  A.  B.  Marsden,  Manchester  (Vt.)  Light  &  Power 
Company,  in  his  paper  on  the  above  subject,  emphasized  the 
large  numerical  proportion  of  small  central  stations  in 
towns  of  less  than  5000  inhabitants  and  discussed  the  diffi- 
culties of  the  individual  manager  in  such  properties  through 
multiplied  duties.  He  urged  the  consideration  by  the  sec- 
tion of  more  papers  of  practical  interest  to  the  "little  fol- 
low," who  is  immersed  in  details  that  often  seem  petty, 
hut  which  must  be  cared  for  properly  to  insure  success. 
In  humorous  vein  the  author  described  the  daily  round  of 
duties  of  the  small  plant  manager,  who  is  "William  the 
superintendent"  one  hour,  dressed  for  office  and  street 
functions,  and  "Bill  the  electrician"  the  next,  .struggling 
with  a  wiring  installation  in  overalls  and  jumper. 
Discussion 

The  paper  was  discussed  at  length  by  Messrs.  T.  C. 
Martin,  New  York;  Wilfred  Smith,  Woodstock,  Vt. ; 
Eugene  Carpenter,  Oak  Bluffs,  Mass.;  H.  R.  Wilbur, 
Franklin,  Mass.;  W.  P.  Schwabe,  Windsor  Locks,  Conn.; 
W.  D.  Jennings,  New  Haven.  Conn.,  and  A.  L.  Pierce, 
Wallingford,  Conn.  Mr.  Smith  made  the  suggestion  that 
by  the  employment  of  blanks  in  connection  with  Question 
Box  work  the  smaller  companies  could  utilize  the  oppor- 
timities  of  this  branch  of  the  association's  activities  to 
better  advantage.  Mr.  Carpenter  pointed  out  that  a  paper 
w  tiich  would  interest  a  solicitor  in  a  medium  or  large  com- 
p:iny  should  also  interest  the  manager  of  a  small  plant. 
He  also  advocated  raising  new  capital  for  extensions  in- 


.stiad  of  trying  to  pay  for  them  out  of  earnings.  With  oper 
.ind  frank  statements  of  plans  the  money  for  an  extension 
costing,  say,  $500  can  readily  be  raised  in  many  cases  locally 
and  the  interest  of  the  citizens  sustained  by  the  opportunity 
to  share  in  the  profits  of  the  company. 

Answering  an  inquiry  by  Mr.  II.  A.  Sawyer,  Amesbury, 
Mass.,  Mr.  Carpenter  said  that  in  his  properties  each  super- 
intendent has  a  Ford  runabout  equipped  with  a  1200-lb 
trailer  having  roller  bearings,  the  combination  being  util- 
ized in  taking  the  line  gang  and  its  tools  to  each  job  in  th« 
morning,  after  which  the  superintendent  uncouples  the 
trailer,  which  is  left  with  the  men  as  an  outdoor  shop 
He  then  visits  customers  in  trouble  or  needing  the  com- 
pany's attention,  and  returns  at  noon  to  take  the  men  horn* 
for  dinner,  again  attaching  the  trailer.  The  program  is  re- 
peated in  the  afternoon,  and  the  combination  equipment 
loaded,  will  make  a  speed  of  15  miles  per  hour  on  the  road 
The  cost  of  operating  one  of  these  cars  since  November 
1911,  over  30,000  miles  has  averaged  5  cents  per  mile 
including  gasoline,  oil,  repairs  and  sinking  fund  on  the  car 
Other  speakers  emphasized  the  importance  of  having 
troublemen  available  in  small  companies  and  urged  the  edu- 
cation of  customers  in  replacing  fuses. 
"Principles  Governing  Central  Stations  in  Lini 
Extensions" 

Under  the  above  title,  Mr.  Alexander  Macomber,  elec- 
trical engineer  of  C.  H.  Tenney  &  Company.  Boston 
Mass.,  presented  data  from  eighty  New  England  centra 
stations  in  connection  with  line  extensions  at  first  un- 
profitable. In  fifty-eight  cases  the  extensions  are  mad* 
with  the  assistance  of  the  customer,  in  fourteen  cases  a! 
a  matter  of  policy  or  in  hope  that  ultimate  profits  will  re- 
sult, and  in  eight  cases  such  extensions  are  not  considerec 
by  the  companies.  Twenty-six  companies  require  paymeni 
for  the  whole  or  a  part  of  the  first  cost.  In  case  of  pan 
payment  the  amount  is  usually  that  proportion  of  the  in- 
vestment which  will  make  the  whole  proposition  feasible 
Twelve  of  these  twenty-six  companies  rebate  this  paymen- 
on  the  customer's  part  at  a  later  time,  the  rebate  taking  th< 
form  of  a  lump  sum,  a  percentage  of  the  gross  earnings  0 
the  extension,  or  a  fixed  percentage  of  the  customer': 
monthly  bill.  Twenty-three  companies  favor  obliging  thi 
customer  to  give  only  a  g^iarantee  of  income.  Fifteen  o 
the  twenty-three  base  this  return  on  a  percentage  of  th< 
construction  cost,  while  eight  ask  for  interest  and  deprecia 
tion.  The  percentage  guarantee  varies  from  10  to  50  pe 
cent,  the  average  number  settling  on  20  to  25  per  cent.  I 
is  often  required  that  this  guarantee  cover  two  to  fiv- 
years  or  more,  in  several  cases  the  guarantee  ceasing  whei 
a  definite  return  is  reached.  Ten  companies  take  n^ 
chances  and  require  the  customer  to  pay  all  or  a  part  of  th 
extension  cost  and  to  guarantee  the  income  as  a  certaii 
percentage  of  the  cost,  the  latter  being  from  20  to  25  pe 
cent  as  a  rule.  In  conclusion,  the  author  referred  to  de 
cisions  of  the  Ohio,  Wisconsin  and  Maryland  public  serv 
ice  commissions  bearing  upon  the  problem  of  extension.' 
Discussion 

Mr.  D.  S.  Boyden,  Boston  Edison  company,  said  that  i 
is  poor  practice  to  allow  the  prospective  customer  to  pa 
for  any  proportion  of  the  construction  cost  on  highway: 
The  simplest  policy  is  to  require  an  agreement  insurin 
carrying  charges  on  the  investment  and  to  oblige  all  sul 
sequent  customers  to  join  in  the  obligations  to  the  cred 
of  the  originator  until  such  time  as  the  company's  intei 
ests  are  satisfied.  Arrangements  may  be  made  for  one  c 
more  years  and  for  an  amount  equal  to  that  required  t 
discharge  the  obligations  during  the  life  of  the  agre< 
ment.  Mr.  R.  D.  Coombs,  New  York,  favored  privat 
rights-of-way  for  extensions,  particularly  if  commissio. 
are  to  specify  what  detailed  construction  is  to  be  installe 
upon  highways.  He  considered  this  detailed  supervisic 
as  beyond  the  scope  of  proper  regulation.    Mr.  C.  R.  Haye 
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"■itchburg,  Mass.,  cited  the  usefulness  of  joint  pole-line 
itilization  by  central  stations  and  telephone  companies  in 
iistricts  offering  little  early  revenue  for  the  former,  this 
leing  a  good  method  of  cutting  down  investment  charges. 
le  favored  a  liberal  policy  in  constructing  extensions, 
ilr.  W.  P.  Schwabe,  Windsor  Locks,  Conn.,  cited  a  case 
vhere  a  guarantee  of  only  $2  per  month  was  asked  on  an 
ixtension  costing  $250  upon  estimates,  and  yet  the  pros- 
lective  customer  attempted  to  carry  the  matter  to  the  state 
:ommission.  The  matter  never  got  beyond  the  local  select- 
nen,  who  recognized  the  justice  of  the  proposed  charge 
ind  refused  to  appeal  to  the  state  board.  President  A.  F. 
Pownsend  said  that  he  considered  an  extension  of  rea- 
wnable  cost  one  whose  investment  would  be  equaled  by 
he  income  in  two  or  three  years'  time.  An  extension  of 
;ix  to  ten  poles  would  not  be  considered  unreasonable  in 
nost  cases  in  his  practice.  At  Woonsocket,  R.  I.,  any  ex- 
ension  cost  up  to  $500  is  met  without  hesitation  by  his 
:ompany.  Mr.  E.  F.  Lawton,  Hartford,  Conn.,  said  that 
he  Hartford  Electric  Light  Company  will  extend  its  lines 
vithout  e.xtra  charge  into  any  rural  community  which  will 
:ontract  for  street  lighting.  Mr.  Boyden  said  that  the  Bos- 
on Edison  company  will  meet  any  extension  or  investment 
:ost  for  a  customer  so  long  as  it  does  not  exceed  $75,  ex- 
:lusive  of  meter  and  transformer  expenses.  Messrs.  L.  J. 
Zhase,  Concord,  N.  H.,  and  A.  L.  Pierce,  Wallingford, 
2onn.,  also  spoke  briefly. 
'Some  Phases  of  Electric  Appliance  Merchandising" 

Mr.  W.  G.  Stetson,  superintendent  of  appliance  sales, 
Boston  Edison  company,  presented  a  paper  on  the  above 
subject  which  emphasized  the  need  of  adopting  the  prin- 
:iples  of  sound  merchandising  in  marketing  electrical  con- 
ifeniences.  The  sale  of  appliances  should  never  be  rele- 
gated to  one  side.  These  devices  should  be  retailed  accord- 
ng  to  the  best  modern  business  methods,  without  a  color- 
ess  explanation  and  exhibit  by  the  salesman  which  is 
lescribed  by  the  average  central  station  as  "preserving 
leutrality."  All  such  apparatus  is  not  equally  good ;  the 
central-station  man  knows  it,  but  in  attempting  to  "keep 
friends"  with  all  the  manufacturers  in  the  world,  he  is  try- 
ing to  carry  water  on  both  shoulders  and  the  back  of  the 
neck  at  the  same  time.  The  appliance  that  is  absolutely 
right  is  going  to  sell  in  every  city  in  the  United  States. 
Appliances  should  be  sold  at  a  profit,  like  every  other  form 
of  merchandise,  and  kept  in  service  by  intelligent  follow-up 
methods.  Some  of  the  money  which  is  being  spent  for  the 
electrical  education  of  the  public  should  be  used  in  the 
practical  education  of  the  trade. 

Discussion 

The  paper  was  discussed  by  Messrs.  E.  M.  Addis,  Brat- 
tleboro,  Vt. ;  R.  P.  Ingalls,  Cambridge,  Mass. ;  E.  L.  Cooley, 
Boston ;  J.  T.  Shannon,  Waterbury,  Conn. ;  C  B.  Burleigh, 
Boston;  A.  F.  Townsend,  Woonsocket,  R.  I.,  and  L.  D. 
Gibbs,  Boston.  Mr.  Addis  took  issue  with  the  author  re- 
garding neutrality,  contending  that  the  central  station 
should  not  express  preferences  when  exhibiting  competi- 
tive appliances.  Neutrality  has  no  attractions  in  Mr. 
Burleigh's  opinion,  his  point  being  that  the  best  apparatus 
will  be  demonstrated  by  use  in  the  long  rqn,  and  that  noth- 
mg  permanent  can  be  gained  by  favoring  all  designs  and 
makes  alike.  He  criticised  the  use  of  the  term  "current- 
consuming  devices"  as  one  liable  to  scare  off  the  public 
from  the  cost  point  of  view,  and  favored  the  terms  "elec- 
trical conveniences"  and  "current-utilizing  devices."  Mr. 
Townsend  said  that  his  company  makes  a  free  test  of  motor 
clearances,  oiling  conditions,  etc.,  at  intervals  for  the  bene- 
fit of  its  customers.  The  desirability  of  having  the  families 
of  central-station  men  become  advocates  of  electrical  serv- 
ice were  touched  upon  by  Mr.  Gibbs,  who  said  that  every 
central-station  employee  should  be  provided  with  elec- 
tricity in  his  home,  even  if  the  cost  of  installation  had  to  be 
met  by  the  company. 


"Value  of  the  Electric  Vehicle  to  the   Central 
Station" 

Messrs.  W.  H.  Snow  and  David  W.  Beaman,  of  the 
New  Bedford  (Mass.)  Gas  &  Edison  Light  Company,  pre- 
sented a  paper  reviewing  the  well-known  favorable  load 
characteristics  of  electric-vehicle  battery  charging  and  call- 
ing attention  to  the  increase  in  New  England  registrations 
as  printed  in  the  Sept.  20  issue  of  this  paper.  Figures  were 
also  given  of  the  increase  in  machines  used  in  many  of  the 
cities  of  the  country  in  the  past  year.  At  New  Bedford, 
Mass.,  100  per  cent  more  electric  vehicles  are  in  use;  at 
Springfield,  Mass.,  and  Worcester,  Mass.,  the  growth  has 
been  at  the  same  pace,  and  even  in  Hartford,  Conn.,  a  suc- 
cessful electric-vehicle  town  of  established  reputation,  the 
increase  has  been  75  per  cent.  In  New  York  City  there  are 
iiow  498  electric  pleasure  cars  and  1700  commercial  electric 
vehicles  in  service;  in  Chicago  2200  pleasure  cars  and  630 
commercial  machines;  at  Washington,  D.  C,  654  pleasure 
cars  and  255  commercial  vehicles ;  in  Greater  Boston  282 
passenger  cars  and  261  commercial  machines,  and  in  Den- 
ver, Col.,  S50  passenger  and  thirty-seven  commercial  vehi- 
cles. A  valuable  portion  of  the  paper  consisted  of  testi- 
monials of  nearly  forty  concerns  using  electric  vehicles  in 
manufacturing,  central-station,  meat-packing,  teaming, 
baking,  furniture  store  and  other  services.  The  com- 
pany is  building  a  65-ft.  by  loo-ft.  garage  in  the  heart  of 
New  Bedford  which  will  house  thirty  machines  and  has 
found  that  even  under  conditions  of  heavy  snow  the  elec- 
tric truck  will  handle  the  required  service  far  better  than 
the  horse. 

Discussion 

]\Iessrs.  R.  W.  Rollins,  Worcester,  Mass.;  F.  H.  Smith, 
Worcester,  Mass.;  W.  M.  Thayer,  Hartford,  Conn.;  J.  A. 
Hunnewell,  Lowell,  Mass.;  H.  H.  Skinner,  Providence, 
R.  I.;  Welles  E.  Holmes,  Cambridge,  Mass.;  J.  T. 
Day,  Maiden,  Mass.,  and  Messrs.  E.  S.  Mansfield,  J.  S. 
Codman,  E.  W.  M.  Bailey  and  Day  Baker,  Boston,  com- 
mented upon  the  electric-vehicle  situation.  The  point  was 
made  that  the  electric  truck  must  be  run  close  to  its  mile- 
age capacities  in  order  to  secure  its  full  economy.  Under 
these  conditions  the  saving  in  labor  cost  in  carrying  line- 
men and  other  construction  forces  rapidly  about  a  system 
is  very  striking.  At  Lowell,  Mass.,  this  saving  has  largely 
offset  the  cost  of  operating  the  trucks.  Mr.  Hunnewell 
made  the  point  that  central  stations  should  do  their  ut- 
most to  encourage  the  use  of  electric  trucks  in  industrial 
service  even  in  cases  where  the  batteries  are  likely  to  be 
charged  from  mill  plants. 

Mr.  Holmes  described  the  electric-vehicle  equipment  of 
the  Cambridge  central  station,  which  is  characterized  by 
bodies  built  according  to  the  company's  own  designs,  re- 
.cently  described  in  this  journal.  The  Maiden  Electric  Com- 
pany now  has  six  electric  machines  in  service,  four  of  which 
are  run  over  eighteen  hours  per  day.  One  has  run  18,000 
miles  in  the  past  nine  months.  In  Maiden  energy  at  the  rate 
of  30,000  kw-hr.  per  year  is  sold  to  a  coal  company  owning 
two  trucks,  the  service  being  rendered  after  6  o'clock  p.  m. 
The  point  was  brought  out  that  at  Cambridge  the  company 
meters  battery-charging  energy  on  the  direct-current  side 
of  the  garage  motor-generator  set  to  give  the  garage  owner 
the  minimum  rate  without  discrimination  in  favor  of  direct 
current. 

"Co-operation  of  Allied  Electrical  Industries" 

A  group  of  four  papers  was  presented  upon  this  topic — 
from  the  point  of  view  of  the  manufacturer,  by  Mr.  S.  St. 
John  Morgan,  Westinghouse  Electric  &  Manufacturing 
Company,  Boston;  of  the  jobber,  by  Mr.  W.  J.  Keenan,  vice- 
president  Pettingell-Andrews  Company,  Boston;  of  the  con- 
tractor, by  Mr.  J.  G.  Gilliland,  New  England  Engineering 
Company,  Waterbury,  Conn.;  of  the  central  station,  by  Mr. 
Francis  A.  Gallagher,  Jr.,  Narragansett  Electric  Light 
Company,  Providence,  R.  I. 
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Mr.  Mor^:iii  poiiitvil  out  that  meeting  cuiiipctiiurs  in 
friendly  intercoiir.se  helps  all  to  pursue  an  aggressive  cam- 
paign lor  business  and  that  collective  effort  is  necessary  to 
carry  forward  the  industry.  Competition  offered  by  gas 
and  other  sources  of  power,  apathy,  ignorance  and  popular 
prejudice  render  co-operation  the  more  necessary.  The 
motto  of  the  industry  should  be  "The  public  be  told."  Local 
dealers,  contractors  and  central  stations  should  supplement 
the  national  advertising  campaigns  of  the  manufacturers 
by  local  advertising.  .Architect,  contractor  and  builder 
need  to  be  educated  to  provide  outlets  far  more  plentifully 
in  new  buildings.  The  public  should  be  educated  to  equal 
familiarity  with  electrical  and  automobile  terms.  Larger 
use  can  be  made  of  the  literature,  data,  moving  pictures  and 
lectures  available   from  manufacturers. 

.Mr.  Kceiian  emphasized  the  good  work  being  done  by 
the  Society  for  lilectrical  Development  and  contended  that 
central  stations  should  not  become  the  active  competitors 
of  supply  dealers  in  the  appliance  sales  fields,  but  that  in 
cases  where  such  work  is  undertaken  the  electric  service 
company  should  not  sell  appliances  at  a  price  below  a  mer- 
chandising profit.  He  was  of  the  opinion  that  the  free  dis- 
tribution of  lamps  for  less  than  regular  prices  is  injurious. 
Apparatus  sold  below  cost  by  central  stations  means  that 
the  rates  are  higher  in  order  to  come  out  whole.  Central 
stations  should  set  the  standard  for  the  quality  of  apparatus 
permitted  on  their  circuits.  The  author  described  the  work 
of  his  company  in  endeavoring  to  popularize  electricity. 
Notable  features  are  a  house  organ  with  a  circulation  of 
over  5000  copies  monthly  and  well-equipped  "fixture 
studios."  In  the  past  decade  more  thorough  technical 
knowledge  has  been  acquired  by  jobbing  houses. 

Mr.  Gilliland  explained  the  necessity  of  the  jobber  to  the 
contractor  and  severely  criticised  irresponsible  electrical 
contracting.  He  favored  a  universal  license  law  and  closer 
scrutiny  by  central  stations  of  the  wiring  connected  to  their 
distributing  systems.  The  average  property  owner  has  no 
idea  of  the  risk  of  incompetent  or  dishonest  wiring.  Cen- 
tral stations  should  not  engage  in  wiring  and  the  rates  for 
service  by  electric  heating  devices  should  be  lowered  in 
many  municipalities. 

Mr.  Gallagher  pointed  out  that  the  manufacturer  should 
be  willing  to  teach  the  consumer  the  limitations  of  appa- 
ratus and  should  follow  it  in  use.  He  condemned  wiring 
by  "basket  contractors"  and  contended  that  for  the  present 
it  is  necessary  for  the  central  station  to  retail  appliances 
in  order  to  give  the  public  the  desired  service.  Ultimately 
this  part  of  the  business  will  gladly  be  turned  over  to  the 
local  dealers  by  central  stations. 
Discussion 

Mr.  H.  E.  Page,  Hartford,  Conn.,  said  that  the  effect  of 
giving  the  contractor  too  much  credit  is  to  encourage  cheap 
work.  Mr.  H.  T.  Sands,  Boston,  maintained  that  the  cen- 
tral station  should  control  the  lamp  situation.  Free  renew- 
als of  defective  lamps  has  been  a  powerful  factor  in  the 
development  of  the  industry.  Mr.  C.  B.  Burleigh,  Boston, 
pointed  out  the  benefit  to  the  architect  from  increased 
commissions  on  a  large  number  of  outlets.  Others  who 
spoke  briefly  were  Messrs.  J.  J.  Myer,  Boston;  R.  \V.  Rol- 
lins. Worcester,  Mass. ;  Almon  Foster,  Boston ;  Charles 
Howes,  Boston,  and  Eugene  Carpenter,  Oak  Bluffs.  Mass. 

"Rel.\tion  of  the  Central  Station  to  Its  Customers" 
Mr.  T.  T.  Shannon,  United  F.lectric  Light  &  Water  Com- 
pany, Waterbury,  Conn.,  urged  the  training  of  central  sta- 
tion employees  to  greater  commercial  efficiency  and  pointed 
out  some  of  the  difficulties  resulting  from  indifferent,  irre- 
sponsible or  "smart"  employees.  He  commented  upon  the 
importance  of  neatly  dressed  meter  readers  and  courteous 
telephone  operators  and  office  a.ssistants,  and  oufline<l  the 
benefits  of  welfare  work.  A  standard  prize  oflfer  for  sug- 
gestions resulting  in  service  improvements  is  an  excellent 
thing.     In  one  case  where  a  five-dollar  prize  was  givt;    • 


llic-  employee  not  in  the  new-business  department  who  fur- 
nished leads  developing  the  most  new  l)usiness  100  new 
customers  resulted.  Positive  following  of  complaints  and 
chicking  them  by  telephonic  inquiries  arc  good  methods  of 
cultivating  the  public's  appreciation. 

Discussion 
Mr.  II.  T.  Sands,  Boston,  emphasized  the  importance  of 
small  things  in  dealing  with  customers.  .Adjustments  of 
meter  bills  should  be  made  only  to  satisfy  the  customer  and 
not  because  of  its  being  his  due.  If  this  is  made  plain, 
most  customers  will  refuse  to  take  the  money.  Rigid  rules 
were  not  favored  in  dealing  with  the  public.  Eighteen 
dollars  a  week  is  not  too  much  to  pay  for  a  goorl  meter 
reader.  Mr.  C.  H.  Ingalls,  Boston,  stated  that  all  inquiries 
by  customers  of  meter  readers  and  inspectors  which  cannot 
be  immediately  answered  are  referred  to  the  proper  depart- 
ment for  final  attention.  Mr.  F.  H.  Smith,  Worcester, 
Mass.,  advocated  an  open-type  office  in  which  the  public 
can  come  into  immediate  contact  with  the  oflicers  of  the 
company.  Mr.  H.  W.  Moses  described  the  work  of  the 
Boston  Edison  Welfare  Bureau,  which  has  noticeably 
raised  the  standard  of  employees  during  the  past  few 
months. 

"Socket  Voltage  Versus   Lamp  Voltage" 

Mr.  Henry  Schroeder,  General  Electric  Company,  Har- 
rison, N.  J.,  presented  a  paper  urging  that  tungsten  lamps 
be  operated  at  their  rated  voltage.  For  every  extra  volt 
on  the  circuit  1.5  per  cent  extra  central-station  revenue  can 
be  obtained.  .At  a  lo-cent  energy  rate  loo-watt  tungsten 
lamps  would  be  most  economically  operated  at  6  volts  above 
their  rating,  even  when  the  lamps  are  paid  for  at  list  prices, 
and  the  frequency  of  renewals  would  be  about  the  same  as 
with  carbon  lamps  allowed  to  depreciate  to  80  per  cent 
candle-power. 

Nitrogen-Filled  Lamp 

Discussing  recent  improvements  and  researches,  Mr. 
Schroeder  said  that  the  nitrogen-filled  lamps  thus  far  built 
have  a  minimum  rating  of  15  amp  to  20  amp  and  a  specific 
consumption  of  0.5  watt  per  cp.  For  street  lighting  a  con- 
stant-current transformer  is  used  at  each  lamp  to  give  the 
2o-amp  current  required,  and  lamps  of  500  watts  and  1000 
watts  rating  represent  the  smallest  sizes  yet  made.  The 
60-walt  and  40-watt  street  lamps  are  being  developed  with 
nitrogen  filling  and  no-volt  nitrogen-filled  lamps  are  being 
made  in  sizes  of  from  750  watts  to  1000  watts,  the  specific 
consumption  ranging  from  0.55  watt  to  0.7  watt  per  cp. 
with  a  life  test  of  1500  hours. 

Mr.  F.  W.  Prinse,  Hartford,  Conn.,  defended  the  prac- 
tice of  running  lamps  at  sub-normal  voltage  during  the 
transition  period  in  free  lamp  renewal  practice,  to  keep  the 
customers'  bills  down.  Since  the  company  adopted  fret 
renewals  of  6o-watt  lamps  in  April  last  over  three  times 
as  many  of  these  in  proportion  to  the  25-watt  lamp  have 
been  installed  as  were  put  in  by  customers  previous  to  the 
inauguration  of  free  renewals. 

Mr.  S.  R.  Keyes,  Boston,  stated  that  he  recently  had 
operated  a  6.6-amp  street  lamp  at  6.7  amp  and  obtained 
1000  hours'  life  with  only  10  per  cent  drop  in  candle-power. 

Election  of  Officers 
.At  the  closing  session  the  following  officers  were  elected 
for  the  ensuing  year :  President,  Mr.  C.  C.  Wells,  Middle- 
bury  (Vt.)  Electric  Company;  vice-president,  Mr.  Louis 
D.  Gibbs.  Edison  Electric  Illuminating  Company,  Boston, 
Mass.;  treasurer,  Mr.  R.  W.  Rollins,  Worcester  (Mass.) 
I-lectric  Light  Company;  executive  committee,  Messrs. 
Harry  B.  Ivers,  Portland,  Me.;  L.  J.  Chase,  Concord,  N. 
H. :  A.  B.  Marsden,  Manchester,  Vt.;  E.  P.  Rowell,  Ply- 
mouth, Mass.;  E.  A.  Barrows.  Providence,  R.  L.  and  B. 
H.  Gardner,  Waterbuify,  Conn.  Miss  O.  A.  Bursiel,  149 
Tremont  Street,  Boston,  Mass.,  is  secretary  of  the  Ne« 
England  Section. 
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Pacific  Coast  Convention  of  the  A.  I.  E.  E. 

The  Pacific  Coast  convention  of  the  American  Institute 
■  Electrical  Engineers  was  held  at  Vancouver,  B.  C, 
5pt.  9,  10  and  II,  with  a  total  registration  of  160,  about 
le-half  of  the  delegates  coming  from  out  of  town.  Good 
tendance  marked  the  technical  sessions  and  lively  discus- 
ons  followed  each  paper.  Besides  the  entertainment  feat- 
■es  provided  for  the  interims  between  sessions,  two  whole 
lys  after  the  close  of  the  convention  were  devoted  to 
jht-seeing  and  inspection  trips  to  nearby  water-power 
ants. 

At  the  opening  session  of  Tuesday  afternoon  Alderman 
rown  welcomed  the  delegates  to  Vancouver.  Mr.  R,  F. 
ayward,  chief  engineer  of  the  Western  Canada  Power 
ompany,  then  introduced  Mr.  J.  A.  Lighthipe,  Los  An- 
;les,  Cal.,  vice-president  of  the  Institute,  who  served  as 
lairman  throughout  the  business  sessions.  The  first  paper, 
•esented  by  Mr.  V.  H.  Greisser,  was  entitled  "Snow  and 
:e  Loading  on  Transmission  Lines,"  and  was  read  in  Mr. 
reisser's  absence  by  Mr.  C.  F.  Uhden,  chief  engineer  of 
e  Washington  Water  Power  Company,  Spokane,  Wash. 

Effects  of  Ice  Loading  on  Tr.\nsmission  Lines 
In  his  paper  Mr.  Greisser  described  a  series  of  tests 
ade  on  an  experimental  transmission  line  to  determine 
t)  the  influence  on  the  loaded  span  of  the  elasticity  of 
le  cable,  (2)  the  effect  of  swing  of  insulators,  (3)  the 
Feet  of  using  strain  insulators  at  frequent  intervals,  and 
{)  the  combined  effect  of  all  of  these  conditions.  Numer- 
is  short-circuit  failures  which  occurred  during  the  winter 
ason  on  a  line  owned  by  the  Washington  Water  Power 
ompany  were  traced  to  unequal  loading  of  the  spans 
lused  by  sleet  and  ice  falling  off  some  spans  while  it  still 
ung  to  others.  To  investigate  this  class  of  troubles  the 
st  line  was  built,  consisting  of  five  750-ft.  spans  identical 
ith  the  troublesome  transmission  line.  The  tests  showed 
e  desirability  of  a  change  from  the  vertical  arrangement 
:  the  conductors.  To  accomplish  this  the  middle  cross- 
■m  was  lengthened.  The  great  influence  of  the  length  of 
e  insulator  on  the  increased  sag  was  emphasized,  and  it 
as  urged  that  insulator  designers  endeavor  to  shorten 
ispension-type  insulators  used  for  high-voltage  work.  In 
inclusion,  consideration  was  urged  for  tower  spacings  at 
lorter  intervals,  to  secure  reduced  maintenance  and 
•eater  reliability. 

Disciissiiin 
In  discussing  Mr.  Greisser's  paper  Mr.  R.  F.  Hayward, 
ancouver.  B.  C,  said  he  looked  for  radical  changes  in 
sulator  design  in  the  near  future.  He  spoke  in  favor  of 
le  rigidly  supported  pin  type  rather  than  the  suspension 
sulator  now  in  use.  Chairman  Lighthipe  said  that  on  a 
;,ooo-volt  line  in  southern  California  pin-type  insulators 
ive  been  in  service  for  five  years,  but  a  large  percentage 
:  them  have  broken  down  under  the  high  voltage,  and  a 
turn  to  the  suspension  type  is  contemplated. 
In  the  debate  on  difl^culties  caused  by  sag  in  line  wires 
ving  to  unequal  loadings,  it  was  suggested  that  the  con- 
ictors  be  strung  in  a  horizontal  plane.  Mr.  Hayward, 
Dwever.  held  that  the  chief  danger  of  excessive  sag  lies 

the  near  approach  of  the  wire  to  the  ground  caused  by 
le  swing  of  suspension  insulators,  and  that  no  arrange- 
ent  of  wires  will  obviate  this.  Mr.  T.  R.  Cornick.  Petal- 
na,  Cal.,  pointed  out  that  trouble  on  a  line  using  pin- 
pe  insulators  can  be  more  easily  repaired  than  on  one 
iing  suspension  insulators.  He  also  cited  a  transmission 
ie  in  Mexico  using  pin-type  insulators,  which  has  been 
ibjected  to  the  most  adverse  snow  and  ice  conditions 
ithout  sag  troubles.  The  trend  of  the  remarks  in  the  dis- 
ission  indicated  a  general  belief  that  spans  are  now  being 
ade  too  long.  Prof.  V.  Karapetoff,  Ithaca,  N.  Y.,  also 
>oke  against  the  use  of  low  safety  factors  in  transmission- 
ie  construction,  suggesting  a  factor  of  four  for  transmis- 
on  work  in  general. 


Mountain  Railway  Electrification 
The  paper  by  Mr.  Allen  H.  Babcock,  San  Francisco,  Cal., 
contrasted  the  merits  of  steam  and  electrical  equipment  for 
the  Tehachapi  division  of  the  Southern  Pacific  Railroad. 
The  two  slopes  to  the  summit  of  this  division  are  49.5  and 
18.3  miles  long  respectively,  with  ruling  grades  of  2.4  per 
cent.  A  2400-volt,  third-rail  system  was  assumed,  using 
loo-ton  electric  locomotives  for  500-ton  freight-train  units 
and  150-ton  locomotives  for  passenger  service.  On  the 
basis  of  present  traflic  it  is  shown  that  electrification  of  this 
division  would  not  be  justified  from  a  financial  viewpoint, 
whether  energy  were  generated  in  a  power  house  built  by 
the  company  in  the  oil  fields  which  lie  20  miles  from  the 
right-of-way  or  were  purchased  from  some  existing  central 
station.  Appended  to  the  paper  data  were  given  on  sub- 
station spacing,  heating  load,  generating  station,  transmis- 
sion line,  block  signals,  shops  and  inspection  shed,  electric 
locomotives,  steam  locomotive  credits,  maintenance  of  way 
as  affected  by  locomotives,  locomotive  repair,  enginemen's 
wages,  fuel,  tunnel  clearances  and  annual  tonnage. 

Discussion 

In  reviewing  his  paper  Mr.  Babcock  commented  on  the 
general  disappointment  resulting  from  the  decision  against 
electrification  reached  by  the  company,  but  said  he  felt 
sure  the  results  as  set  forth  in  the  paper  were  correct.  A 
strong  argument  against  electrifying  certain  divisions  was 
the  resulting  discarding  of  steam  equipment.  Again,  elec- 
tric motors  can  be  operated  only  on  electrified  divisions, 
while  steam  locomotives  could  be  taken  to  any  part  of  the 
system  in  emergencies.  Under  favorable  conditions  on 
down  grade  a  certain  amount  of  power  could  be  regener- 
ated and  returned  to  the  system.  But,  of  greater  import- 
ance, the  enormous  sum  paid  yearly  for  broken  wheels, 
axles  and  other  equipment  destroyed  by  mechanical  brak- 
ing methods  could  largely  be  saved  by  electric  braking. 

Mr.  J.  B.  Fisken,  Spokane,  Wash.,  suggested  that  the 
decision  of  the  Southern  Pacific  company  might  have  been 
different  if,  at  the  outset  of  the  investigations,  a  stretch 
of  300  or  400  miles  had  been  considered,  instead  of  68 
miles  with  heavy  grades.  The  load-factor  over  the  longer 
stretch  would  be  higher,  and  the  difference  in  operating 
cost  might  be  such  as  to  make  the  electrification  of  a  moun- 
tain division  feasible. 

Gulf  of  Georgia  Submarine  Telephone  Cable 
The  submarine  telephone  cable  recently  laid  between 
Point  Grey,  just  off  Vancouver,  and  the  city  of  Nanaimo, 
on  Vancouver  Island,  was  the  subject  of  a  paper  prepared 
by  Messrs.  E.  P.  La  Belle  and  L.  P.  Crim.  The  cable, 
which  is  32.6  miles  in  length,  is  of  the  continuously  loaded 
type  and  is 'the  first  of  its  kind  to  be  laid  in  America.  Data 
from  factory  tests  were  contrasted  by  the  authors  with 
results  obtained  after  the  cable  had  been  laid.  Throughout 
the  operation  of  stringing  the  cable  its  conductors  were  in 
use  either  as  circuits  for  communication  with  the  land  sta- 
tion or  for  testing  to  discover  faults  that  might  result  from 
handling.  The  depth  of  water  in  the  channel,  1300  ft., 
made  it  impossible  to  lay  the  cable  without  subjecting  it  to 
a  high  tensile  strain,  which  was  the  reason  for  using  a 
large  amount  of  gutta-percha  in  its  manufacture.  Prior 
to  the  selection  of  the  type  of  loading,  careful  study  was 
made  of  the  relative  advantages  of  a  continuously  loaded 
and  a  coil-loaded  cable  for  the  special  Georgia  Gulf  con- 
ditions. The  paper  was  concluded  with  an  enumeration  of 
the  principal  arguments  for  each  type  of  loading. 
Substation  in  the  Coeur  d'Alene  Mining  District 
In  the  paper  by  Mr.  John  B.  Fisken,  Spokane,  Wash., 
a  typical  mine  sulsstation  was  described.  This  installation 
was  one  built  by  the  Washington  Water  Power  Company 
for  supplying  2300-volt,  three-phase  service  to  the  Bunker 
Hill  and  Sullivan  mines  and  for  lighting  the  mining  towns 
of  Kellogg  and   Gardner.     The  building  has  a  frame  of 
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structural  stcci,  roofed  and  covered  inside  and  out  with 
corrugated,  galvanized  steel.  This  type  of  construction 
has  been  adoptcil  in  preference  to  brick  on  account  of  the 
ease  with  which  the  building  may  be  taken  down  and  reas- 
sembled as  the  development  of  the  mine  may  require.  The 
paper  gave  a  detailed  list  of  equipment,  together  with  the 
total  construction  cost,  the  cost  per  kva,  and  the  annual 
operating  cost.  The  connected  load  of  motors  at  the  mine 
totals  3000  hp.  Tables  of  distributed  costs  of  electric-light 
and  motor  service  for  the  average  month  were  given,  show- 
ing the  outlay  for  this  service  for  different  mining  opera- 
tions. 

Discussion 

Referring  to  Mr.  Fisken's  paper,  Mr.  C.  F.  Terrell,  Seat- 
tle, W'a.sh.,  expressed  his  preference  for  self-cooled  trans- 
formers over  the  water-cooled  types  in  use.  Although 
higher  in  first  cost,  the  former  afford  greater  simplicity  and 
reliability.  Mr.  R.  F.  Hayward  commented  that  automatic 
substations  arc  more  important  in  the  West  than  in  the 
I'.ast  because  of  the  former's  higher  labor  costs.  However, 
such  stations  must  be  very  dependable,  because  to  break 
even  momentarily  the  circuit  01  erating  a  mine  concentrator 
would  mean  choking  the  machine  and  would  necessitate  its 
being  cleaned  out  and  started  over  again. 

Professor  Karapetoff  mentioned  trouble  experienced  with 
the  blowing  of  fuses  on  a  6o.ooo-volt  circuit  protected  by 
copper  wires  about  16  ft.  long  incased  in  rubber  tubes. 
There  was  no  method  of  announcing  the  break  to  the  near- 
est patrolman.  After  trying  various  complicated  schemes, 
weights  were  attached  to  the  wires  so  that  when  the  fuse 
blew  a  circuit  would  be  closed,  ringing  a  bell.  Mr.  Fisken 
emphasized  the  fact  that  a  bank  of  three  single-phase  trans- 
formers has  si.x  points  of  weakness  in  its  entrance  bush- 
ings, while  the  equivalent  three-phase  transformer  has  only 
three.  He  said,  however,  that  the  installation  referred  to 
had  given  satisfactory  results  for  three  years.  Ten  years 
ago,  said  Mr.  Fisken.  grounds  were  in  use  throughout  the 
system,  but  operating  experience  has  now  led  to  the  re- 
moval of  all  grounds  except  at  the  power  plant,  where 
"dead"  grounds  are  used  without  resistance.  The  rate  to 
mining  companies  in  the  Cceur  d'Alene  district  is  $3  per 
kva  of  maximum  demand  plus  a  charge  of  0.5  cent  per 
kw-hr.  consumed.  From  these  figures  the  discounts  al- 
lowed, depending  on  the  term  of  the  contract,  are  as  fol- 
lows: Two  years,  10  per  cent;  three  years,  15  per  cent; 
five  years,  23  per  cent. 

Oil  Circuit-Breakers  for  High  Pote.vti.\ls 
The  paper  prepared  by  Mr.  K.  C.  Randall.  Pittsburgh, 
Pa.,  and  read  in  his  absence  by  Mr.  A.  A.  Miller,  gave  a 
brief  outline  of  recent  important  developments  in  oil  circuit- 
breakers.  Ideal  conditions  require  that  the  current  should 
not  re-establish  itself  after  passing  the  first  zero  of  cur- 
lent  value  following  the  opening  of  the  contacts,  and  this 
emphasizes  the  necessity  of  high  opening  speed  in  a  circuit- 
breaker.  However,  there  is  nothing  to  be  gained  by  in- 
creasing breaker  speed  beyond  0.5  cycle,  as  the  stored  en- 
ergy of  the  circuit  may  be  assumed  to  appear  as  heat  at  the 
arc;  hence  if  the  arc  holds  only  till  the  fir-st  zero  current 
value  has  passed,  the  stored  energy  of  the  circuit  will  have 
been  dissipated. 

Breakers  have  been  designed  in  which  resistances  were 
introduced  to  limit  the  current  to  a  value  readily  ruptured, 
but.  owing  to  inherent  difficulties  with  this  method,  react- 
ance has  been  successfully  substituted  for  resistance.  Such 
reactance  breakers  have  two  sets  of  contact,s — the  main  set. 
which  carries  the  normal  current,  and  an  auxiliary  set. 
which  carries  the  reduced  current  after  the  reactance  has 
been  introduced  by  the  opening  of  the  main  contacts.  Os- 
cillograph records  showing  the  rupture  of  a  t2,ooo-volt  cir- 
cuit carrying  12,000  amp  were  included  in  the  paper  to  illus- 
trate the  action  of  current  waves  on  the  opening  of  the 
contacts  of  a  reactance  breaker. 


Discussion 

In  discussing  Mr.  Randall's  paper,  Mr.  L.  G.  Robinson, 
Vancouver,  B.  C,  suggested  the  ix)ssibility  of  designing 
a  type  of  circuit-breaker  in  which  several  gaps  might  be 
interposed  in  series  by  the  use  of  a  light  mechanism,  he 
proposed  that  sixteen  or  twenty  gaps  be  employed  for  high 
voltages,  thus  securing  a  very  steep  curve  of  potential  dis- 
tribution across  the  opening.  The  sum  of  the  distances  at 
the  several  gaps  need  not  be  so  great  as  that  require.  1  (■•r 
a  single  gap. 

LocGiNG  BY  Electricity 

The  paper  on  logging  by  electricity,  presented  by  Mr. 
F-.  J.  Barry  and  read  in  his  absence  by  Mr.  W.  E.  Herring, 
(ic.ccribcd  the  operation  of  the  motor-driven  timber-hauling 
and  loading  apparatus  used  in  the  Elk  River  district  of 
Idaho.  The  author  told  briefly  of  the  "sky-line"  system 
by  means  of  which  all  of  the  timber  within  a  radius  of  3000 
ft.  to  4000  ft.  may  be  cleared  without  moving  the  haulage 
outfit.  With  this  method  of  clearing  only  one  end  of  the 
log  is  dragged  on  the  earth,  so  that  less  trouble  is  experi- 
enced at  the  mill  from  stones  and  gravel  in  the  bark  of  the 
timber.  The  speed  of  haulage  for  the  average  log  is  ap- 
proximately 1000  ft.  per  minute. 

The  electrical  equipment  for  each  outfit  consists  of  a 
150-hp,  S50-volt,  6o-cycle,  three-phase  induction  motor 
operating  at  600  r.p.m.  The  motor  is  of  the  totally  inclosed 
type  and  is  fitted  with  a  solenoid  brake.  Energy  is  trans- 
mitted to  these  machines  over  ii,ooo-volt  transmission  lines 
ending  in  portable  substations  or  transformer  cars. 

Tests  have  shown  that  the  saving  effected  by  electricity 
over  steam  is  about  50  cents  for  each  1000  log-ft.  This 
fact,  together  with  decreased  fire  risk,  elimination  of  need 
of  water  supply  and  increase  in  speed  of  hauling,  make 
central-station  service  highly  desirable  for  logging  opera- 
tions. An  average  of  10  kw-hr.  is  consumed  for  each  looc 
ft.  logged. 

Entertainment  Features 

On  Wednesday  evening  an  audience  of  200  listened  to 
a  piano  recital  by  Professor  Vladimir  Karapetoff,  of  Cor- 
nell University,  which  was  followed  by  a  stereopticon  lect- 
ure on  the  electrical-engineering  features  of  the  Panama- 
Pacific  Exposition  by  Mr.  A.  H.  Halloran,  managing  editor . 
Journal  of  Electricity,  Power  and  Gas,  San  Francisco,  Cal 

At  the  banquet  of  Thursday  evening  Mr.  R.  F.  Hayward 
acted  as  toastmaster,  and  addresses  were  made  by  Messrs. 
J.  .A.  Lighthipe,  F.  L.  Hutchinson,  Ralph  W.  Pope,  A.  H. 
Halloran.  V.  Karapetoff,  N.  A.  Bowers  and  G.  R.  Murphy 
Besides  the  inspection  trips  and  automobile  rides  about 
Vancouver,  a  special  train  on  Friday  conveyed  the  visitor- 
to  the  Stave  Falls  water-power  plant,  and  on  Saturday 
launches  transported  them  to  the  Lake  Buntzen  stations  of 
the  British  Columbia  Electric  Railway  Company.  Spokanf 
has  been  recommended  as  the  meeting  place  for  the  19N 
Pacific  Coast  convention. 


Third  International  Congress  of  Refrigeration 

After  the  formal  opening  ceremonies  in  Washington  ov. 
Sept.  15,  the  regular  sessions  of  the  third  International 
Congress  of  Refrigeration  were  begun  in  the  Hotel  La 
Salle,  Chicago,  on  Sept.  17.  Meetings  were  continued  until 
Sept.  24,  when  the  closing  sessions  were  held.  The  con- 
gress was  divided  into  six  sections.  The  first  related  to  the 
scientific  aspects  of  the  subject,  the  second  to  refrigerating 
machinery  and  insulating  materials,  the  third  to  refrigera- 
tion of  foods,  the  fourth  to  refrigeration  in  the  industrial 
arts,  the  fifth  to  refrigeration  in  transportation,  and  the 
sixth  to  questions  relating  to  legislation  and  administration. 
The  president  of  the  International  Congress  of  Refrigera- 
tion was  Mr.  Andre  Le  Bon.  of  Paris,  former  Minister  oi 
Commerce  of  France.     The  local  president  was  Dr.  Frank 
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,V.  Gunsaulus,  president  of  the  Armour  Institute  of  Tech- 
ology. 

Dr.  A.  C.  Humphreys,  of  New  York,  president  of  the 
(tevens  Institute  of  Technology,  was  down  on  the  program 
s  president  of  the  second  section,  but  he  was  unable  to  be 
iresent  at,  the  opening  session,  and  Mr.  N.  H.  Hiller, 
resident  of  the  Carbondale  Machine  Company,  Carbon- 
ale,  Pa.,  vice-president  of  the  section,  occupied  the  chair, 
•■our  honorary  presidents  were  elected.  One  of  these, 
'rof.  L.  Marchis,  of  Paris,  was  present  at  the  opening 
ession  and  made  a  speech  in  French.  The  other  honorary 
iresidents  of  the  second  section  were  Messrs.  Philip  Porges, 
Vustria;  F.  Schipper,  Germany;  A.  W.  Rjasantzeff,  Russia, 
.nd  Johan  Gustaf  Richert,  Sweden.  Mr.  V.  H.  Green, 
ngineer  of  the  De  La  Vergne  Machine  Company,  of  New 
fork  City,  was  the  secretary  of  the  second  section. 

In  the  absence  of  President  M.  L.  Holman,  of  St.  Louis 
/ice-president  R.  H.  Tait  of  the  Tait-Nordmeyer  En- 
gineering Company,  of  St.  Louis,  presided  at  the  opening 
ession  of  the  fourth  section.  Prof.  E.  L.  Ohle,  of  Wash- 
ngton  University,  acted  as  secretary.  The  honorary  presi- 
lents  of  this  section  were  Mr.  E.  Engelmann,  Austria ; 
^rof.  J.  T.  Lundbye,  Denmark;  Mr.  Casimir  Monteil, 
^rance;  JMr.  M.  Hirsch,  Germany,  and  Mr.  E.  G.  Perri- 
nond,  Russia. 
A  large  number  of  papers  were  presented  for  the  con- 
ideration  of  the  congress.  The  official  languages  were 
ingiish,  French,  German,  Italian  and  Spanish.  All  papers 
vere  printed  in  English,  French  or  German.  Interpreters 
vere  present  to  be  utilized  as  needed. 
The  attendance  at  the  congress  was  about  700,  about  150 
oming  from  foreign  countries.  This  is  the  first  inter- 
lational  congress  of  refrigeration  to  be  held  in  the  United 
-tales,  the  first  having  been  held  in  Paris  in  1908  and  the 
lecond  in  Vienna  in  1910.  A  refrigeration  exposition  was 
iield  at  the  International  Amphitheater,  Chicago,  in  connec- 
iion  with  the  gathering. 

;  Many  industrial  and  sight-seeing  excursions  took  place 
iiring  the  convention,  as  well  as  several  luncheons  and 
inners.  On  Sept.  19,  under  the  guidance  of  Mr.  Theodore 
').  Vilter,  nearly  all  the  members  of  the  congress  visited 
Milwaukee.  One  of  the  places  of  interest  visited  in  Chicago 
•  as  the  Fisk  Street  station  of  the  Commonwealth  Edison 
"ompany. 

A  number  of  kindred  societies,  like  the  American  Society 
!|f  Refrigerating  Engineers,  held  meetings  during  the  con- 
ress. 

',  An  interesting  paper  was  read  at  one  of  the  sessions  of 
iiie  second  section  by  Mr.  L.  C.  Nordmeyer,  of  St.  Louis, 
Ih  "The  Comparative  Installation  and  Operating  Cost  of  a 
I'cmbined  Ice-Manufacturing  and  Cold-Storage  Plant." 
i'he  authors,  Mr.  R.  H.  Tait  and  Mr.  Nordmeyer,  compared 
;ie  cost  of  energy  for  operating  a  straight  steam  com- 
iression  plant,  a  compound  condensing  plant  and  an  oil- 
igine  plant  with  electrical  auxiliaries.  They  found  that 
I'c  oil-engine  installation  tested  worked  out  considerably 
;ieaper. 

j  In  the  discussion  Mr.  N.  H.  Hiller,  of  Carbondale,  Pa., 

[intended  that   Mr.    Nordmeyer   had    failed   to   take    into 

:count  the   advantages   of   the   exhaust-steam   absorption 

rethod,  which  he  thought  compared  favorably  with  any  of 

ie  others  in  operating  cost.    Several  other  members  spoke 

)out  the  cost  of  fuel  oil.     Mr.  Nordmeyer  in  his  paper 

Tured  on  a  cost  of  gs  cents  a  barrel  of  42  gal.     It  was 

[imted  out,  however,  that  the  price  of  oil  is  now  about 

i,.22  to  $1.25  a  barrel  or,  by  the  gallon,  from  3.5  cents  to 

cents.     One  gentleman   made   the   interesting  statement 

at  when  the  price  of  crude  oil  exceeds  $1.10  a  barrel  it  is 

ought  to  be  more  economical  in  the  Southwest  to  use  coal 

fuel  under  the  boilers  of  ice  plants.     In  answer  to  an 

iquiry  another   delegate   mentioned   a   plant   in    St.   Louis 

lere  a  gas  engine  is  directly  connected  to  an  ammonia 

'nipressor. 


Central-Station    Electrical   Energy   for    Ice   Making 

The  paper  of  the  greatest  practical  electrical  interest  was 
that  on  ".Yrtificial  Ice  Making  and  Refrigeration  from  the 
Standpoint  of  the  Central  Station."  It  was  read  by  the 
author,  Mr.  C.  H.  Stevens,  manager  of  the  power  engineer- 
ing bureau  of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  at  the  session  of  the  fourth  section  on  Sept.  20. 
Mr.  Stevens  set  forth  the  advantages  of  central-station 
electrical  energy  in  ice  making.  He  said  that  the  use  of 
high-pressure  multiple-effect  evaporators  in  connection  with 
distilled-water  ice  plants  is  an  important  step  in  making 
feasible  the  use  of  central-station  energy  in  ice  making. 
Further,  the  advent  of  the  raw-water  system  has  put  the 
ice  plant  distinctly  within  the  field  of  the  central  station. 
Data  from  three  large  plants  using  central-station  energy 
in  making  ice  gave  the  average  energy  consumption  per  ton 
of  ice  as  46.89  kw-hr. 

In  a  brief  discussion  Mr.  George  H.  Jones,  of  the  Com- 
monwealth Edison  Company,  made  the  point  that  the  use 
of  central-station  energy  enabled  the  ice  maker  to  cut  down 
the  cost  of  cartage  by  locating  his  plant  near  the  center  of 
the  area  of  delivery.  The  cost  of  delivering  ice  is  a  large 
item,  and,  where  there  is  no  fuel  to  be  delivered,  medium- 
size  ice  plants  supplied  with  energy  from  the  central  station 
can  be  located  at  advantageous  points  to  efifect  economy  in 
delivery.  Mr.  Jones  believes  that  150,000  tons  of  ice  will 
be  made  electrically  in  Chicago  this  year.  Mr.  R.  H.  Tait, 
of  St.  Louis,  a  refrigerating  engineer,  remarked  that  un- 
questionably if  the  central  station  could  sell  energy  to  the 
ice  man  cheaper  than  he  could  produce  it,  the  isolated  power 
plant  would  be  superseded  in  ice  making.  Mr.  Dohrmann, 
an  ice  manufacturer  of  Brooklyn,  said  that  boiler-room 
troubles  are  not  uncommon  in  ice  plants.  These  would  be 
done  away  with  by  the  purchase  of  electrical  energy.  This 
speaker  has  great  faith  in  the  future  of  central-station 
energy  for  ice  plants.  Mr.  McGinnis,  of  the  Lincoln  Ice 
Company,  of  Chicago,  one  of  the  customers  of  the  Com- 
monwealth Edison  Company,  gave  purchased  electricity  a 
hearty  indorsement.  He  operates  an  electric  raw-water 
ice  plant  and  made  27,000  tons  last  year  and  expects  to 
make  35,000  tons  this  year.  He  has  no  difficulty  in  com- 
peting with  distilled-water  ice  and  believes  that,  on  the 
average,  raw-water  ice  is  better.  It  is  worth  a  good  deal, 
he  said,  to  have  no  cares  of  power-plant  operation.  Fie  is 
an  ice-maker,  he  said,  not  an  energy  producer,  and  is  con- 
tent to  remain  so.  In  answer  to  a  question  Mr.  McGinnis 
said  that  he  paid  I  cent  per  kw-hr.  for  his  energy.  Mr. 
-Stevens'  paper,  it  may  be  added,  showed  that  Mr.  McGinnis' 
company's  consumption  for  the  year  ended  Feb.  28,  1913. 
was  1,455,012  kw-hr. 

At  the  same  session  Mr.  Peter  Neff,  of  Canton,  Ohio, 
president  of  the  American  Society  of  Refrigerating  En- 
gineers, read  a  paper  on  "The  Manufacture  of  Distilled- 
Water  Ice."  in  which  he  showed  that  it  costs  more  to  make 
ice  by  this  process  than  is  commonly  supposed. 


Public  Service  Commission  News 
West  Vikginia  Commission 
Action  on  the  applications  of  different  hydroelectric 
companies  for  permits  has  been  postponed  by  the  Public 
Service  Commission  of  West  Virginia  until  Oct.  14.  Vari- 
ous coal,  timber  and  railroad  interests  contend  that  the 
hydroelectric  developments  would  interfere  with  their 
properties.  After  the  receipt  of  the  protest  from  these 
companies  against  the  hydroelectric  projects,  the  com- 
panies which  seek  permission  to  erect  dams  and  develop 
water-power  had  an  opportunity  to  file  amended  applica- 
tions. The  Tax  Commission  of  West  Virginia  contended 
that  the  companies  should  pay  a  license  tax  before  pennits 
were   granted,   but   the   Public    Service   Commission    ruled 
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that  license  fees  sliuuUI  not  be  paid  until  the  permits  had 
been  issued. 

Wisconsin  Commission 

The  investigation  of  the  costs  of  street  lighting  in  Mil- 
waukee, made  by  the  Railroad  Commission  of  Wisconsin 
at  the  re(|ucst  of  the  lighting  committee  of  the  City  Council 
of  Milwaukee,  has  been  mentioned  in  these  columns.  I  he 
commission  found  thai  the  city  would  get  its  service  cheaper 
if  it  made  a  contract  with  the  privately  owned  utility  than 
if  it  built  a  municipal  plant  for  the  purpose. 

The  general  conclusions  of  the  commission  w'erc  stated 
briefly  in  the  report  as  follows: 

"It  is  believed  thai  the  adoption  of  a  combined  system 
of  4-amp  series  luminous  arcs  and  tungsten  lamps,  sub- 
stantially as  proposed,  would  result  in  satisfactory  illumina- 
tion as  measured  by  present-day  standards. 

"What  would  it  cost  the  city  to  build  and  operate  a 
lighting  system  to  supply  this  service? 

"The  commission's  conservative  estimate  of  the  invest- 
ment is  $1,493,258,  and  of  the  annual  operating  expenses 
$273,053.  Assuming  that  two  tungstens  are  equivalent  to 
one  arc  lamp,  as  far  as  cost  is  concerned,  the  average  cost 
of  operation  is  found  to  be  $75.11  per  lamp. 

"In  arriving  at  the  operating  cost  for  service  rendered 
by  the  privately  owned  utility,  the  estimated  investment 
was  divided  between  lamps  on  overhead  and  underground 
circuits.  The  difference  in  the  cost  as  shown  below  is 
due  to  the  difference  in  the  fixed  charges  for  the  different 
investments:  4-amp  magnetite  arcs  on  overhead  circuits 
cost  per  year  $54.91  ;  8o-cp  series  tungstens  on  overhead 
circuits  cost  per  year  $26.82;  4-amp  magnetite  arcs  on 
underground  circuits  cost  per  year  $75.69:  8o-cp  series 
tungstens  on  underground  circuits  cost  per  year  $39.37. 

"As  the  computed  costs  include  nothing  for  deductions 
because  of  unavoidable  outage  and  as  the  interest  charges 
were  determined  on  a  very  close  basis,  the  suggested  rates 
are  placed  at  a  slightly  higher  figure  than  the  costs  shown 
above.  The  following  summary  shows  what  the  total 
charge  to  the  city  would  be  at  these  rates:  Arcs  on  over- 
head circuits,  2227  at  $55,  $122,485;  tungstens  on  over- 
head circuits,  298  at  $2y,  $8,046;  arcs  on  underground  cir- 
cuits, 1233  at  $76,  $93,709;  tungstens  on  underground  cir- 
cuits, 51  at  $40.  $2,040;  total,  3809.  $226,280. 

"The  average  rate,  assuming  two  tungstens  equivalent  to 
one  arc  lamp,  would  be  $62.25.  It  appears  that  the  excess 
of  cost  of  municipal  operation  over  private  operation  is 
about  $46,873  per  year. 

"The  contract  should  specify  the  terms  and  conditions 
for  the  following  matters:  Period  of  contract,  kind  and 
initial  number  of  lamps,  burning  schedule,  rates  for  initial 
lamps  of  each  kind,  deduction  for  outages,  rates  for  addi- 
tional lamps  during  early  life  of  contract,  rates  for  addi- 
tional lamps  ordered  during  last  three  years  of  contract 
period,  location  of  additional  lamps,  compensation  for  re- 
location of  lamps,  and  substitution  of  different  type  of 
lamps. 

"What  is  the  cost  of  electric  street  lighting  now  fur- 
nished to  the  city  of  Milwaukee? 

"The  total  annual  operating  expenses  and  unit  costs  per 
lamp  per  year  as  determined  by  the  commission's  appor- 
tionment of  the  operating  expenses  are  shown  below  on 
several  interest  bases:  Interest  at  7.5  per  cent,  $175,104, 
or  $75,50  per  lamp;  interest  at  7  per  cent,  $171,104,  or 
^7^-77  pc  lamp;  interest  at  6.5  per  cent,  $167,104,  or  $72.04 
per  lamp. 

"What  would  be  the  costs  if  4-amp  luminous  arc,=  were 
substituted  for  all  arc  lamps  on  the  system? 

"The  total  estimated  annual  operating  expenses  and  the 
imit  cost  per  lamp  per  year  on  this  basis  are  as  follows  for 
-imilar  rates  of  interest:  Interest  at  7.5  per  cent,  $163,767, 
r  $70.65  per  laiVip ;  interest  at  7  per  cent.  $159,872.  or  $68.97 
per  lamp;  interest  at  6.5  per  cent.  $155,654.  or  $67.15  per 
lamp." 


Current  News  and  Notes 

Annual  Meeting  of  the  Iowa  Association. — The  lowi 
Street  and  Interurban  Railway  Association  will  hold  it 
next  annual  meeting  on  .April  23,  24  and  25,  1914.  Mr.  H 
K.  Weeks,  of  Davenport,  la.,  is  secretary  and  treasurer  o 
the  association. 

*  *     * 

Electrical  Inspectors'  Annual  Meeting. — The  nintl 
annual  meeting  of  the  Western  Association  of  Electrica 
Inspectors  will  take  place  in  Cincinnati  from  Jan.  27  to  29 
1914.  Mr.  William  B.  Hubbell,  First  N'ational  Bank  Build 
ing,  Cincinnati,  Ohio,  is  the  committee  of  arrangements 
Mr.  William  S.  Boyd,  76  West  Monroe  Street,  Chicago,  ii 
secretary  and  treasurer  of  the  association. 

*  *     * 

A  Good  Day's  Work  in  Pulling  Cable. — The  Catia 
Record  of  Ancon,  Canal  Zone,  reports  that  the  force  en 
gaged  in  pulling  in  cable  at  the  conduits  at  Miraflores  lock: 
established  a  record  on  July  25,  when  7444  ft.  of  five- 
conductor  cable  and  10,000  ft.  of  eight-conductor  cable  wai 
pulled  into  the  ducts  in  the  center  wall  of  the  upper  lock 
This  is  a  total  of  17,444  ft.,  or  more  than  3  miles  of  cable 
in  a  day  of  eight  hours. 

*  *     * 

St.  Louis  League  of  Electrical  Interests. — The  firsi 
meeting  of  the  season  of  the  St.  Louis  League  of  Electrica 
Interests  was  held  at  the  City  Club  on  Sept.  2^^.  The  meet- 
ing was  turned  over  to  the  Jovians,  who  are  in  the  midilh 
of  an  active  campaign  to  elect  next  year's  Jupiter.  Mr.  \V 
N.  Matthews,  vice-president  of  the  League  of  Electrica 
Interests,  is  a  candidate,  and  the  St.  Louis  Jovians  ar< 
backing  him  enthusiastically. 

*  *       4< 

Stein.nIetz  Lecture  in  Chicago. — Dr.  C.  P.  Steinmetz 
of  Schenectady,  N.  Y.,  is  scheduled  to  deliver  his  annua. 
Chicago  lecture  at  Fullerton  Hall.  Art  Institute,  on  th< 
evening  of  Oct.  29.  The  subject  announced  is  "Stabilit> 
and  Instability  in  Electric  Circuits."  The  lecture  is  to  b( 
given  at  a  joint  meeting  of  the  Electrical  Section  of  th' 
Western  Society  of  Engineers  and  the  Chicago  Section  0 
the  .\nierican  Institute  of  Electrical  Engineers. 

*  *     * 

Electric  Vehicles  Economical  Street  Cleaners.— 
The  street-cleaning  department  of  Berlin,  Germany,  em 
ploys  eighteen  battery-driven  sprinkling  and  scrubbini 
machines,  whose  total  daily  operating  and  maintcnanc 
cost  is  $4.41  each.  The  daily  cost  of  each  of  ten  horse 
drawn  machines  is  $4.57.  Each  of  the  electrically  dnvti 
machines  cleans  55,496  sq.  yd.  in  the  average  eighi-hon 
day,  while  each  horse-drawn  machine  cleans  44,013  sq.  yi 
The  former  therefore  accomplish  over  26  per  cent  mor 
work  at  about  4  per  cent  less  cost  or.  in  other  words,  ar 
about  30  per  cent  more  economical. 

*  *     * 

Annual  Meeting  of  the  Empire  State  Assr)CiATi')N.-l 
The  annual  meeting  of  the  Empire  State  Gas  &  Electril 
.Association  will  be  held  on  Oct.  2  at  the  Engineering  Soi 
cieties  Building,  New  York.     President  C.  G.  M.  Thoma 
will  review  the  work  of  the  past  year  and  offer  suggestion' 
for  the  coming  year.     Reports  of  other  officers  and  com 
mittees  will   be   made,   and  the   plans   for  the  advertisin 
campaigns  of  the  Society  for  Electrical  Development  an 
of  the  National  Commercial  Gas  Association  will  be  e? 
plained   and   discussed.     .Addresses   will   be   made  by  M 
Martin  S.   Decker,  chairman  of  the  Public  Service  Con- 
mission  of  the  Second  District.  New  York,  and  by  Mr.  V 
R.  Maltbie,  commissijaner  of  the  First  District.     .Accidei 
prevention    and    (ire   prevention   will    be   discussed   at  tbi 
afternoon  session.     Mr.  C.  H.  B.  Chapin.  29  West  Thirt) 
ninth  Street,  New  York,  is  secretary  of  the  association. 
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Commonwealth  Edison  System  Operating  Features 


Sharing  by  schedule  peak  loads  of  233,000  kw  be- 
tween three  great  Chicago  turbine  stations — Work 
of  the  load   dispatcher  in  supervision  and  control 


THE  generating  equipment  of  the  L'onimonwealth 
Liiison  Company  is  comprised  in  three  power  plants, 
all  of  which  have  been  fully  described  in  previous  is- 
sues of  the  Electrical  World.  The  down-town  and  southern 
parts  of  Chicago  are  served  from  the  Fisk  Street  and 
Quarry  Street  stations,  which  have  a  combined  rating  of 
about  200,000  kw.  The  new  Northwest  station,  which  has 
just  completed  a  year  of  very  successful  operation,  supplies 
a  rapidly  growing  demand  in  the  district  covered  by  its 
name.  As  will  be  shown  later  in  the  present  article,  the 
capacity  of  all  these  plants  was  fully  taxed  last  winter. 
Extensions  are  now  under  way  to  provide  for  the  future, 
a  25,000-kw  Parsons  unit  having  just  been  completed  in 
England.  This  great  turbine  will  soon  be  erected  and 
before  long  still  larger  horizontal  Curtis  turbines,  now 
being  constructed  at  Schenectady,  X.  V.,  will  be  ready  for 
installation. 

The  load  on  the  Commonwealth  Edison  stations  is  made 
up  of  the  demands  of  the  surface  and  elevated  railways 
and  of  the  company's  individual  lighting  and  industrial 
motor-service  consumers.  At  present  the  railway  com- 
ponent predominates.  The  annual  peak  load  occurs  when 
the  railway,  motor  and  lighting  peaks  are  superimposed, 
between  the  middle  of  December  and  the  middle  of   Jan- 


uary. From  this  period  to  midsummer  a  gradual  decline 
takes  place,  the  load  at  the  low  point  being  about  65  per 
cent  of  the  winter  peak.  During  the  past  winter  it  reached 
a  maximum  value  of  232,950  kw,  and  it  has  since  fallen 
to  a  minimum  of  about  160,000  kw  in  July.  From  the  first 
of  August  it  has  again  been  rising  gradually,  but  beginning 
shortly  it  will  rise  more  rapidly  to  a  winter  maximum  esti- 
mated at  265,000  kw. 

The  growth  in  the  company's  load  during  the  past  ten 
years  has  been  remarkable,  having  on  the  average  amounted 
to  more  than  25  per  cent  per  annum.  Judging  from  the 
rate  at  which  new  contracts  are  now  being  signed,  this 
growth  will  be  maintained  for  some  time  to  come.  Only 
recently  the  company  contracted  for  4500  kw  of  industrial 
service  to  a  single  customer  and  more  large  contracts  of 
this  kind  are  in  prospect.  The  railway  load  also  con- 
tinues to  increase  rapidly. 

Composite  Load  Curves 

In  studying  the  nature  of  the  load  curves  the  company 
has  for  a  number  of  years  put  them  into  the  form  shown 
herewith,  in  which  form  they  are  known  as  "  composite 
load  curves."  They  are  plotted  between  the  different  values 
of  the  load  and  the  duration  of  these  loads.     The  curves 
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show  that  the  total  load  exceeds  three-fourths  of  its 
maximum  value  for  but  150  hours  during  the  year,  while 
the  energy  output  above  three-fourths  load  is  but  0.3  per 
cent  of  the  total.  This  150-hour  peak  is,  therefore,  a  very 
expensive  lo.id  as  to  produce  it  requires  an  investment  of 
one- fourth    the   total. 

During  the  last   four  years  the  load  has  exceeded  one- 


FIG.     2 — COMPOSITE     LOAD 
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half  the  maximum  for  somewhat  less  than  200  hours  each 
year  and  one-quarter  of  the  maximum  for  about  5300  hours. 
The  curves  for  four  years  past  show  that  these  figures  do 
not  vary  much  from  year  to  year.  Undoubtedly,  as  the 
yearly  load-factor  continues  to  improve,  the  duration  of  the 
heavier  load  will  increase,  but  as  the  load  is  now  quite 
diversified  the  change  will  not  be  very  great. 

The  total  system  load  is  made  up  of  several  distinct 
classes  of  service  as  already  suggested.  The  lighting  and 
industrial  motor  load  is,  in  turn,  of  two  varieties,  direct- 
current  service  and  60-cycle  alternating-current  service. 
Each  has  its  distinctive  characteristics,  the  difference  be- 
tween the  direct-current  and  60-cycle  loads  being  due 
largely  to  the  nature  of  the  districts  which  they  supply. 
The  bulk  of  the  direct-current  load  is  confined  to  the  down- 
town   districts,    where    very    little    residential    lighting    is 


are  given  for  last  year.  The  60-cycle  load  exceeded  thrci: 
fourths  of  the  maximum  for  550  hours,  while  the  direct 
current  load  did  the  same  for  only  160  hours.  It  is  inter 
esting  to  note  that  the  railway  load  curve  conforms  ver; 
closely  to  the  characteristics  of  the  direct-current  and  60 
cycle  loads.  Its  peak  is  due  to  the  increased  traffic  mom 
ings  and  evenings,  as  well  as  to  the  car-heating  load  ii 
winter.  The  peaks  of  these  three  different  kinds  of  servici 
are  fortunately  not  coincident  and,  therefore,  their  sun 
does  not  give  the  total  system  peak,  the  diversity  facte 
for  different  classes  of  service  making  itself  here  clearh 
evident. 

Division  of  Load  Among  Generating  Stations 

The  load  on  the  system  is  normally  divided  among  th. 
three  generating  stations,  each  of  which  operates  under  ; 
predetermined  schedule  arranged  in  the  load  dispatcher' 
office.  The  only  deviations  allowed  from  this  schedule  an 
those  due  to  trouble  in  one  generating  station  or  another 
necessitating  special  action  on  the  load  dispatcher's  part 
As  all  three  stations  are  interconnected  through  tie-line.s 
a  schedule  of  this  kind  is  the  most  satisfactory  manner  0 
regulating  the  output  of  each  station. 

For  example,  the  Quarry  Street  station  feeds  normalh 
about  2000  kw  into  Fisk  Street,  while  another  2000  kw  i; 
carried  bv  the  Northwest  station,  which  ties  in  with  FisV 


flUli    U  ^^:---. 

a***r..,    ( 

ff^xiir'-j 

*   ^Ot^^m 

^^     1 

W  4^' 

fig.  3- 


-benchboard  and  operating  gallery, 

STATION 


NORTHWEST 


encountered  and  where,  consequently,  the  load  largely  dis- 
appears after  office  hours.  In  the  outlying  districts,  where 
alternating-current  is  furnished,  the  chief  part  of  the  light- 
ing load  comes  on  after  the  motor  load  has  beconn-  n'-:': 
gible.  As  a  result  the  60-cycle  load  has  a  bros'li  i 
This  is  clearly  shown  in  the  curve,  where  the  c: 
values   for  the  railwav,  direct-current   and  6o-cyck-   !<  ,■: 
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Street  by  tie-lines  in  the  middle  of  which  the  substatior 
load  is  tapped  off.  In  addition,  the  Northwest  station  feeds 
other  substations  over  direct  lines.  Between  the  hours  ol 
5  and  6:30  p.  m.  only  the  Northwest  station,  according 
to  schedule,  feeds  4000  kw  into  Fisk  Street.  The  result  0! 
this  plan  of  operation  is  that  all  stations  have  similar  loac 
curves  and  likewise  proportional  outputs.  In  case  of  trou 
ble  at  one  station  or  another,  communication  with  the  loac 
dispatcher  results  in  the  issuance  of  instructions  to  thi 
other  stations  to  depart  from  schedule  and  to  carry  sue! 
additional  load  as  conditions  may  require. 

Paralleling  Through  Reactances 
At  the  present  time  the  entire  system  is  operated  as  oni 
unit,  all  parts  being  run  in  parallel.  The  paralleling  of  it: 
different  parts,  however,  is  done  over  system  reactor 
having  a  total  reactive  drop  of  20  per  cent  at  their  ratei 
full  load,  which  is  10,000  kw.  These  reactors  are  locatei 
at  the  Fisk  Street  station.  Normally  the  Fisk  Street  an^ 
Quarry  Street  stations  are  operated  as  an  open  ring,  wi'' 
the  Quarry  Street  plant  in  the  center  and  the  halves  o 
Fisk  Street  at  each  end.  The  Northwest  station  is  tied  1 
with  one  of  the  two  pSrts  of  Fisk  Street  but  without  syster 
reactors.  However,  when  the  number  of  units  in  opera 
•■•^n  at  Fisk  Street  is  seven  or  less,  the  open  ring  is  close 
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at  Fisk  Street,  it  being  separated  again  when  the  number  of 
units  exceeds  seven. 

The  presence  of  the  system  reactance  requires  the  pre- 
serving of  the  identity  of  each  section,  as  with  any  large 
amount  of  power  flowing  over  the  tie-lines  a  considerable 
phase  displacement  results  across  the  reactance.  This  phase 
displacement  exists  also  between  lines  from  these  different 
sections,  and  if  such  two  lines  from  different  sections  w'ere 
closed  together  in  a  substation,  the  system  reactance  would 
thereby,  in  eff'ect,  become  short-circuited  through  them. 
This  would  result  in  an  extremely  heavy  cross-circuit  be- 
tween the  two  sections  and  the  opening  of  the  two  lines 
would  be  the  probable  result. 

For  the  above  reason  differently  colored  plugs  are  used 
to  indicate  on  the  load  dispatcher's  board  the  extent  of 
each  section,  and  red  plugs  are  used  wherever  the  lines  from 
any  two  sections  may  be  tied  together.  If  at  any  time  it 
becomes  necessary  to  tie  any  two  such  tie-lines  together, 
the  load  dispatcher  must  first  adjust  load  conditions  over 
the  corresponding  system  reactance. 

If  it  is  necessary  to  tie  together  two  lines  from  the  two 
sections  of  Fisk  Street,  the  load  dispatcher  orders  the  load 
on  both  of  the  Fisk-Quarry  tie-lines  reduced  to  zero,  or  else 
orders  the  load  equalized  in  the  same  direction.  If  switch- 
ing is  necessary  between  a  line  from  Quarry  Street  and 
a  line  from  either  section  of  Fisk  Street,  the  load  on  thf 
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tie-line  connecting  the  Fisk  Street  section  in  question  with 
Quarry  Street  must  first  be  reduced  to  zero.  After  the 
necessary  switching  has  been  performed,  schedule  opera- 
tion of  the  different  generating  stations  is  again  resumed 
on  order  from  the  load  dispatcher. 

i  Switching   Oper.\tions 

1    Ordinarily   the   bulk   of    the    high-tension     switching    is 
'done  during  the  night  hours,  as  at  this  time  the  routine 
high-tension  repair  work  and  all  other  work  requiring  the 
removal   of   important   lines    from    service    is    in    progress. 
;Nevertheless,    on    a    large    system    like    this,    work    on    the 
nigh-tension   system   is   almost   continually   in   progress   at 
one  point  or  another,  and  this,  combined  with  the  regular 
switching  during  the  day   required  to  keep   within    com- 
fortable  limits   the  temperature  on   certain  heavily   loaded 
ines,    furnishes    occasion    for    a    considerable    amount    of 
switching   during   the   day. 
An    interesting    "kink"    resorted    to    is    the    "line    load- 
neck,'    which    the   load   dispatcher    employs   while   giving 
irders    for   switching    operations.      If    switching    is    to    be_ 
lone  between  any  two  lines,  the  load  dispatcher  first  ch- 
ains a  reading  of  the  instruments  of  these  lines.     He  then 
Iives^  the  order  to  tie  the  lines  in  question  together.     Ex- 
ept  m  very  rare  cases  a  change  in  load  is  observable  after 
he  two  lines  have  been  tied  together,   and  this  serves  as 


a  check  to  the  load  dispatcher  that  his  order  has  been 
properly  executed.  He  then  separates  the  two  lines  at  some 
other  point,  thereby  completing  the  desired  transfer  of 
load  from  one  line  to  another.  If  a  load  change  on  the 
two  lines  in  question  is  not  observed,  it  is  an  indication 
that  the  two  lines  have  not  been  tied  together,  owing  per- 
haps to  such  conditions  as  clips  being  left  out  of  lines  or 


FIGS.  6  AND  7 .\UXILIARY  SWITCHBOARD  AND  REAR  OF  FEEDER 
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similar  causes  which  can  then  be   readily  discovered  on   a 
"check-up." 

Repair   or   Inspection    Routine 

All  apparatus  in  service  is  at  all  times  under  the  direct 
control  of  the  operating  department,  and  to  take  any  line 
or  unit  of  any  description  out  of  service,  there  is  required 
what  is  known  as  a  "load  dispatcher's  permit."  Application 
for  such  a  permit  is  made  out  by  the  foreman  in  charge  of 
the  work  to  be  done  on  a  certain  part  of  the  system  and  is 
then  forwarded  to  the  starting  engineer,  who  approves  it 
and,  in  turn,  forwards  it  to  the  load  dispatcher's  office 
after  he  has  appointed  a  deputy.  The  load  dispatcher  then 
issues  a  permit  for  such  hours  as  are  most  suitable  for 
the  performance  of  the  work  and  returns  it  to  the  foreman 
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in  charge.  The  latter,  upon  starting  the  work,  presents 
his  permit  to  the  opertor  in  charge  of  the  apparatus,  who 
then  consults  the  load  dispatcher  as  to  taking  the  apparatus 
in  question  out  of  service.  The  operator  then  discon- 
nects the  apparatus  in  accordance  with  the  load  dispatcher's 
orders.  After  applying  proper  safety  devices  for  the 
protection  of  the  men,  he  also  attaches  "hold  cards,"  Stat- 
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iHR  till-  time  they  were  placed,  the  reusuii  lor  ciittiiiR  the 
line  nut  of  service,  the  name  of  the  loail  dispatcher  who 
ordered  the  cards  placed,  and  the  name  of  the  foreman  in 
cliargc  of  the  work.  Thereupon  the  foreman  is  permitted 
to   proceed   with    the   work. 

After   the   work   has   been   completed   the    foreman   ami 
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Starting  engineer  report  to  the  load  dispatcher  that  the 
work  is  finished,  and  that  the  apparatus  is  ready  for  ser- 
vice again.  The  load  dispatcher  then  orders  the  "hold 
cards"  removed.  These  are  then  signed  by  the  starting 
«'nginecr  and  sent  to  the  load  dispatcher's  office.  The 
■  ipparatus  is  then  put  back  into  regular  operation.  The 
:oregoing  is  a  simplified  statement  of  the  most  important 
safeguards  provided  to  protect  the  men  from  harm.  So 
Uir  they  have  given  perfect  satisfaction. 

The  process  of  putting  new  apparatus  into  service  fol- 
lows a  similar  procedure,  the  basis  of  which  is  a  "starting 
engineer's  notice."  Copies  of  this  arc  distributed  to  the 
various  departments  through  the  load  dispatchers  office  and 
guide  the  load  dispatcher  in  putting  new  apparatus  into 
service  without  harm  to  the  various  departments  interested 
in  the  apparatus  or  lines  in  question. 
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FIG.     10 EXCITER     HAY,     NORTHWEST    STATION 

.•\s  the  load  dispatcher  must  at  all  times  be  thoroughly 
n  formed  in  regard  to  conditions  in  any  part  of  the  system 
..ad  must  have  an  intimate  detailed  knowledge  of  all  parts 
thereof,  a  complete  set  of  maps  is  kept  in  his  office,  readily 
accessible  at  all  times.  These  records  show  the  routes, 
lengths  anil  sizes  of  all  transmission  lines,  feeders,  circuits 


and  overhead  lines.  If,  for  instance,  a  manhole  explosion 
were  reported  in  any  part  of  the  city  the  load  dispatcher 
could  from  his  maps  in  a  very  few  minutes  have  very 
accurate  knowledge  of  every  line,  feeilcr  or  circuit  passing 
through  that  manhole.  He  could  at  once,  therefore,  pro- 
ceed to  "kill"  all  or  part  of  such  lines,  thereby  preventing 
the  trouble   from  spreading. 

As  the  load  dispatcher  is  responsible  for  the  prompt 
solution  of  all  problems  arising  in  case  of  emergency,  every 
facility  is  afforded  him  for  securing  information  in  the 
shortest  time  possible.  I'or  this  reason  a  private  telephone 
board,  which  may  be  split  up  into  four  positions,  connects 
hini  with  all  of  the  different  generating  stations  and  sub- 
stations over  leased,  direct  telephone  wires.  In  case  any 
line  or  lines  should  become  disabled,  connections  through 
the  Edison  board  are  also  available.  By  this  means  the 
load  dispatcher  is  put  in  a  position  to  survey  the  entire 
system  in  an  intelligent  manner  and  to  restore  abnormal 
conditions  to  normal  in  the  shortest  possible  time. 

Without  the  load  dispatcher's  office,  which  frequently 
and  appropriately  has  been  termed  the  "nerve  center"  of 
the  system,  the  operation  of  a  plant  like  that  of  the  Com- 
monwealth Rrlison  Company  would  be  practically  impos- 
>-iblc.     The  high  degree  of  operating  perfection  which  hn« 
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licen  attained  in  the  system  as  a  whole  is  due  in  large 
measure  to  this  ingeniously  conceived  and  excellently  or- 
ganized department.  The  operation  of  the  entire  system 
is  under  the  direct  charge  of  Mr.  W.  L.  Abbott,  and  the 
ehief  load  dispatcher  is  Mr.  P.  B.  hihnkc. 


Baking  by  Electricity  Cheaper  than  by  Gas 

To  ciinipare  the  cost  of  baking  with  ga>  and  with  dec-  ' 
tricity  an  officer  of  the  Utah  Light  &  Railway  Company. ' 
Salt  Lake  City,  recently  undertook  a  test  by  baking  batches 
of  three  ordinary  domestic  loaves  of  bread,  one  batch  being 
baked  in  a  modern  gas  range  and  the  other  in  a  modern 
."simplex  electric  range.  In  each  case  the  time  consumed 
was  the  same,  approximately  one  hour  and  five  minutes. 
The  results  obtained  were  also  practically  identical,  al- 
though the  electrically  baked  bread  was  browned  a  little 
more  than  the  other,  since  the  operator  supposed  it  was 
necessary  to  leave  the  electric  oven  at  "high  heat"  longer 
in  order  to  get  the  same  degree  of  browning. 

At  the  end  of  the  test  the  electric  meter  had  registered' 
1.4  kw-hr.,  which  at  the  net  heating  rate  of  3.6  cents  pcf 
kw-hr.  would  cost  5.0^  cents.  The  gas  meter  had  mean- 
while registered  60  cu.  ft.,  which  at  the  net  heating  rate 
of  90  cents  per  1000  cu.  ft.  would  cost  5.4  cents. 
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Electrical  Service  in  European  Cities 


Wide  use  of  tungsten  and  flame-arc  lamps  for  street 
lighting — Tungsten  lamps  used  everywhere  to  the  ex- 
clusion of  the  carbon-filament  lamps.     By  Dr.  Louis  Bell 


rO  an  extent  that  is  by  no  means  fully  understood  by 
Americans,  tungsten  lamps  are  in  general  use  in 
Europe.  To  find  a  carbon  lamp  one  almost  re- 
lires  a  search-warrant,  and  it  is  the  same  story  in 
'ery  European  city.  Competition  in  lamps,  a  cheap 
ough  not  always  first-class  product,  and  no  free  sup- 
y  of  carbon  lamps  to  encourage  false  econortiy  in  the 
irsimonious,  combine  to  make  the  old  filament  a  thing 
ell-nigh  forgotten.  It  is  noticeable,  too,  that  the  ordinary 
ngsten  lamps  in  use  are  rather  small,  say  40  watts  and 
;low.  There  is  no  such  use  of  the  lamps  of  100  watts 
id  above  as  in  America,  the  practice  being  to  replace 
irbon  by  tungsten  lamps  and  let  it  go  at  that.  Shades  are 
imraonly  of  the  most  rudimentary  character,  although  now 
id  then  one  sees  some  beautiful  fixtures  with  diffusing 
lades.  Here  again  is  the  result  of  cheap  lamps.  Where 
ere  is  no  great  economy  in  using  a  few  large  units,  the 
itural  tendency  is  to  put  in  lamp  for  lamp  and  let  it  go 
that.  But  there  certainly  is  need  for  illuminating  engi- 
ering  on  an  all-pervasive  scale.  As  regards  the  whole 
Tip  matter,  the  handwriting  is  on  the  wall,  the  universal 
inion  being  that  the  tungsten  lamps  will  be  forced  down 
competition  to  the  price  of  the  old  carbon  lamps  or 
ry  near  it,  in  spite  of  the  fact  that  220  rather  than  no 
JSt  be  regarded  as  the  normal  voltage. 

Paris 

From  an  electrical  standpoint  Paris  has  changed  little  m 
ent  times.  Press-gas,  so  rampant  in  London,  is  used 
only  one  street  in  Paris,  although  gas  is  in  evidence 
lerywhere  on  the  side  streets,  and  some  of  the  more  im- 
irtant  ones,  in  the  usual  form  of  Welsbach  burners.  In 
:,:t,  almost  the  first  sign  noted  was  one  on  the  proper  use 
;  gas  cooking  appliances  maintained  by  the  gas  company. 
Street  lighting  has  not  very  greatly  changed ;  it  is  still 
;:omplished  by  means  of  gas  and  plenty  of  it,  with  old 
csn  carbon  arc  lamps  rather  common  except  on  the  most 
iportant  streets.  The  Avenue  de  I'Opera  is  extremely 
\\\  lighted  with  flame-arc  lamps,  light  yellow  ones,  and 
:"iousIy  enough  of  the  vertical-electrode  long-burning 
tie,  which  is  relatively  little  used  in  England.  However, 
v':h  a  row  of  arc  lamps  spaced  at  about  30  m  on  each 
se  of  the  street,  and  another  row  down  the  center  in 
ales  of  safety,  any  avenue  runs  a  good  chance  of  being 
t  iroughly  lighted.  The  iron  posts,  by  the  way,  are  uni- 
f  m  in  type,  whether  used  for  electricity  or  gas. 

rhe  price  of  electrical  energy  is  much  higher  in  Paris 
t  n  in  London,  and  the  appliance  business,  actively  pushed 
"England,  is,  from  sheer  cost,  practically  undeveloped  in 
ti  French  capital.  There  is  "nothing  doing"  with  energy 
aio  cents  per  kw-hr.  or  thereabout.  In  fact,  there  is  very 
iMe  in  Paris  central-station  practice  which  is  impressive 
s.c  the  very  large  use  of  single-phase  motors.  They  are 
■■■Ter  largely  of  the  Lalour  compensated-repulsion  type 
*  seem  to  be  giving  satisfaction  even  in  elevator  service. 
I  ivv  an  excellent  example  of  a  30-hp  single-phase  motor 
a  the  Laboratoire  Centrale  which  has  been  in  use  now 
1'  a  year,  absolutely  sparkless  and  functioning  admirably, 
n  the  front  of  a  restaurant  on  the  .\venue  de  I'Opera 
"■  is  made  of  Claude's  beautiful  neon-tube  lamps.  The 
'^'T,  a  magnificent   orange   red,   is  conspicuous  half  the 


length  of  the  avenue  and  compels  one's  attention  on  the 
moment.  Xeon  of  all  known  gases  seems  to  have  the 
greatest  relative  concentration  of  energy  in  the  visible 
spectrum  and  consequently  is  extremely  efficient  as  an 
illuminant,  the  latest  tubes  working  approximately  at  half 
a  watt  per  candle.  Smaller  tubes  are  now  being  made  up 
into  luminous  signs  and  present  a  most  striking  appearance. 

Transportation  from  St.  Cloud  by  way  of  the  tramway 
is  a  sort  of  bad  dream.  One  waits  for  a  train  much  as  at 
home  on  a  half-starved  interurban  line,  and  when  the  thing 
finally  conies  trundling  along  it  is  a  shock.  A  compressed- 
air  affair  it  is.  with  a  dingy  two-story  motor  car  dragging 
a  similar  trailer  at  a  snail's  pace.  I  am  glad  to  be  able  to 
report,  however,  that  the  wheezy  abomination  is  near  its 
finish,  for  the  line  is  rapidly  being  changed  over  to  electric 
traction.  The  trolley  wires  are  supported  on  brackets  from 
poles  on  the  two  sides  of  the  street,  well  to  the  side,  and 
the  cars  have  very  long  trolley  poles,  inclined  to  one  side. 
The  result  is  that  the  overhead  structure  is,  on  a  street 
blessed  with  trees,  very  inconspicuous  indeed,  and  the  ar- 
rangement is  by  no  means  a  bad  one. 

Paris  suffers,  like  many  other  cities,  from  an  antiquated 
system  not  administered  with  great  activity.  There  are 
individual  points  of  striking  interest  without  a  striking 
ensemble.  Perhaps  the  most  noticeable  thing  is  the  way 
in  which  metallic-filament  lamps  are  in  general  use,  to  an 
extent  greater  than  in  any  American  city  of  the  first  rank. 
The  cost  of  lamps  in  the  smaller  sizes  is,  thanks  to  much 
competition,  very  low,  even  down  to  20  cents.  On  the 
other  hand,  on  account  of  the  same  competition,  I  have 
good  reason  to  think  that  the  average  metallic-filament 
lamp  is  rather  bad,  not  at  all  so  excellent  as  our  own  in 
average  life  and  efficiency.  The  larger  sizes  seem  relatively 
scarcer  than  with  us,  and  the  half-watt  lamp  specter  has  not 
yet  stalked  abroad  in  Paris. 

Quartz-tube  mercury-vapor  lamps  are  coming  into  con- 
siderable use  for  industrial  purposes,  but  perhaps  their  most 
notable  application  is  to  sterilization  of  water  for  domestic, 
chemical  and  medical  purposes.  Some  large  sterilization 
plants  have  been  erected,  and  there  has  been  a  large  output 
of  small  apparatus  furnishing  from  100  liters  to  300  liters 
of  sterile  water  per  hour.  One  of  the  latter  capacity 
was  used  with  admirable  results  in  the  field  hospital  of  the 
French  Morocco  expedition.  A  process  for  milk  steriliza- 
tion has  also  been  worked  out  which  seems  to  promise  well 
although  not  yet  in  commercial  use.  All  such  devices  will 
ultimately  add  to  the  load  obtainable  from  general  ap- 
pliances when  our  central  stations  get  busy. 

Brussels 

Brussels,  from  which  I  departed  on  the  way  to  Cologne, 
has  changed  little  in  matters  electrical  during  the  past  five 
years.  The  carbon  incandescent  lamps  have  gone,  and 
more  flame-arc  lamps — white  ones  of  the  Blondel  type — 
have  come  in.  Large  tungsten  lamps  are  fairly  common, 
and  the  smaller  ones  are  universal.  The  Brussels  trains 
are  somewhat  out  of  the  ordinary  in  that  they  are  largely 
on  the  conduit  system,  with  slot  in  one  track  rail,  through 
the  center  of  the  city  and  come  in  with  the  trolley  pole 
hooked  down  but  ready  for  business  when  they  escape 
from  the  forbidden  territory.    They  commonly  carry  trailers 
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of  very  diminutive  size,  so  small  that  one  has  to  shut  up 
like  .1  jack-knife  to  get  into  thcin.  l-"roni  apiicarancts  I 
judge  tliat  tlic  trolley  wire  is  working  its  way  inward,  and 
it  may  be  that  the  conduit  will  soon  be  a  thing  of  the  past. 
Cologne  is  nuich  further  advanced  in  tramway  practice, 
antl  on  some  streets  one  sees  admirably  decorative  center 
poles  carrying  the  street  lights  at  the  top  and  the  trolley 
wires  on  long  cjrnanuMital  arms.  We  arc  far  ahead  of 
European  practice  so  far  as  the  rolling  stock  is  concerned 
but  have  much  to  learn  on  the  construction  of  decent-look- 
ing overhead  work  for  city  streets. 
Cologne 

Despite  the  aspersions  of  Coleridge,  Cologne  has  become 
a  beautiful,  clean  city  of  about  600,000  population,  with  a 
very  active  municipal  electric  plant  having  an  output  of 
some  40,000,000  kw-hr.  annually.  Its  streets  are  well 
lighted,  mostly  with  flame-arc  lamps  in  the  ctnter  of  the 
city,  and,  be  it  written  down  to  the  credit  of  the  govern- 
ment, no  attempt  has  been  made  to  light  the  cathedral 
except  in  the  usual  course  of  events.  I  am  afraid  that 
were  the  cathedral  in  some  cities  at  home  the  public  would 
not  rest  until  it  had  turned  a  search-lamp  beam  up  each  of 
the  spires. 

One  thing  is  particularly  to  be  noted  all  along  the  line — 
that  so  far  as  general  use  is  concerned,  the  carbon  lamp 
is  practically  abandoned  in  Western  Europe.  While  there 
probably  are  a  good  many  hidden  here  and  there,  they  are 
not  used  in  public  places.  Competition  has  made  tungsten 
lamps  cheap,  and  while  many  of  them  are  far  from  good, 
low  cost  has  done  its  work  in  forcing  them  into  use.  But, 
since  most  cities  supply  cheap  gas,  I  fancy  that  those  who 
might  stick  to  the  carbon  lamp  from  false  economy  have 
never  been  weaned  from  gas.  The  chief  relic  of  the  elec- 
trical old-timers  is  an  occasional  open-arc  lamp,  but  even 
this  is  a  good  one,  thanks  to  high-grade  electrodes. 

Frankfort 

Frankfort  is  a  fine  active  city  possessing  an  elaborate 
municipal  central  station  with  an  annual  output  of  almost 
50,000,000  kw-hr.  Street  lighting  is  by  the  usual  mixture 
of  flame-arc  and  gas  lamps,  but  there  are  some  large  tung- 
sten lamps  on  the  side.  There  is,  however,  lack  of  the 
rather  common  auxiliary  gas  lamps  or  incandescent  lamps 
on  the  arc-lamp  poles  to  take  up  the  work  after  midnight. 
Instead,  the  arc  lamps,  yellow-flaming  ones,  are  arranged  in 
two  alternate  circuits,  of  which  one  is  burned  all  night,  the 
other  only  until  midnight.  In  fact,  in  summer,  save  on 
Sundays  and  holidays,  only  one  circuit  is  turned  on,  and 
that  for  all  night.  The  theory  is  not  a  bad  one,  that  of 
furnishing  light  approximately  in  proportion  to  the  traffic. 
Such  a  schedule  is  likely  to  run  from  3200  to  3300  hours, 
giving  some   saving   without   any    real    sacrifice. 

Leipzig 

In  Leipzig  I  saw  a'  new  variety  of  press-gas,  using  the 
air  supply  under  pressure  instead  of  the  gas.  It  was  stated 
to  give  1000  hefners  per  mantle,  but  there  are  evidently 
others  beside  ourselves  who  forget  to  change  mantles  and 
shut  the  eye  to  the  accusing  photometer,  for  some  of 
those  mantles  reminded  me  strongly  of  home. 
Berlin 

In  Berlin  everything  is  on  the  jump.  The  changes  in 
the  last  five  years  have  been  really  tremendous.  Perhaps 
the  most  striking  thing  is  the  immense  increase  in  the 
number  of  motor  taxicabs,  the  introduction  of  motor  buses 
on  a  considerable  scale,  and  the  prodigious  strengthening 
of  the  street  lighting.  Of  course  the  city  fathers,  with 
nearly  $25,000,000  of  municipal  funds  in  the  gas  plant,  arc 
somewhat  addicted  to  gas,  but  whatever  the  source,  flame- 
arc,  press-gas,  or  the  humbler  inverted  mantle  lamp,  the  illu- 
mination is  well  planned  and  well  executed,  and  there  are 
very  few  first-class  streets  at  home  as  well  lighted  as  somt- 


of  the  distinctly  second-class  streets  of  Berlin.  And  the 
difference  is  a  very  simple  one  indeed — at  home  we  gen- 
erally try  to  make  an  arc  lamp  illuminate  about  double  the 
length  of  street  it  can  really  cope  with,  while  in  Berlin 
lamps  are  installed  to  -do  the  work  thoroughly ;  and  the 
costs  per  lamp  are  not  low,  at  that. 

Munich 

.Munich  is  remarkable  for  a  very  artistic  little  steam  and 
water-power  station  right  in  the  middle  of  things.  Most 
of  the  energy,  however,  is  transmitted  from  works  further 
up  the  Isar.  In  Munich  is  to  be  seen  one  of  the  finest 
applications  of  high  candle-power  incandescents  in  exist- 
ence, in  the  illumination  of  the  Prinz-Regenten  Theater. 
The  auditorium,  seating  over  1200,  is  admirably  lighted  by 
fourteen  looo-hefner-candle  tungsten  lamps  placed  close  to 
the  ceiling  and  suitably  screened — a  very  simple  and  effec- 
tive arrangement,  with  lamps  practically  out  of  the  field 
of  view.  -Incidentally  this  theater  ought  to  be  seen  by 
every  architect  in  that  line  of  work,  for  it  is  far  superior 
to  anything  known  in  Europe  or  America  for  general 
suitability  and  convenience. 

Zurich 

There  are  no  carbon  lamps  in  sight ;  everything  is  tung- 
sten well  maintained.  Many  big  tungsten  lamps,  up  to 
looo-hefner-candle,  are  used  on  the  streets  with  very  ad- 
mirable results.  Most  of  the  arc  lamps  are  of  the  white- 
flame  type.  Everything  is  in  a  sort  of  transitional  stage — 
waiting  perhaps  for  the  half-watt  incandescent  lamp. 

Dresden 

Dresden  is  interesting  from  the  fact  that  it  is  using  the 
large  incandescent  lamps,  up  to  1000  cp,  for  street  lighting, 
replacing  8-amp  alternating-current  flame-arc  lamps  of  the 
yellow  variety.  The  change  has  not  brightened  up  the 
streets,  but  one  must  remember  that  on  the  whole  the  lamps 
in  Dresden  are  spaced  rather  more  widely  than  is  common 
in  European  cities,  and  that  the  flame-arc  lamps  were  open 
ones  of  high  efficiency,  good  for  decidedly  more  than 
1000  cp. 

Vienna 

Vienna  is  well  lighted,  although  they  still  adhere  mainly 
to  the  old  open-arc  lamp  with  plain  carbon  electrodes  of 
very  high  quality  and  sometimes  taking  as  high  as  15  amp. 
On  the  streets  in  front  of  shops  there  are  many  yellow- 
flame  arc  lamps  and  also  many  of  the  little  and  intensely 
brilliant  intensified  arc  lamps.  Electric  signs  are  not  as 
common  as  in  Berlin.  It  would  be  worth  the  while  of 
American  sign  designers  to  go  to  Berlin  and  take  a  look  at 
things.  The  German  signs  are  no  more  ingenious  and 
flamboyant  than  our  own,  but  they  often  are  most  clever 
in  the  way  of  compelling  attention. 

Cheap  Wiring 

One  of  the  minor  things  that  give  one  a  sort  of  awestruck 
feeling  in  Germany  is  the  kind  of  interior  wiring  utilized. 
Over  and  over  in  good  hotels  I  have  seen  the  same  thing- 
twisted  wires  that  look  like  lamp  cord  carried  not  more 
than  a  quarter-inch  from  walls  or  ceiling  all  over  the 
room,  supported  by  tiny  porcelain  knobs  forced  between 
the  turns  of  the  wire.  It  probably  represents  bed-rock 
minimum  cost  in  wiring  an  old  building.  I  am  informed 
that  it  is  not  half  so  bad  as  it  looks,  being  a  good  grade  of 
rubber-covered  wire.  Nevertheless,  its  appearance  is 
against  it,  particularly  after  it  has  been  painted  a  few 
times.  Of  course  much  new  wiring  is  placed  in  high-grade 
C'li.hiits,  the  happy-go-lucky  construction  being  used  where 
gas  pipes  are  taken  out  and  the  building  equipped  for  elec- 
tric light.  And,  after  all,  so  long  as  the  installation  does 
really  work  as  it  is  expected  to,  is  it  not  better  to  have 
i-'oo  1  tungsten  lamps  thus  supplied  than  the  flickering  gas 
'  :'    'Men  times? 
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A  Central  Lighting  Plant  for  Rhode  Island 
Textile  Mills 

The  Lonsdale  Company,  which  operates  several  large 
textile  mills  in  and  about  Lonsdale,  R.  L,  has  recently  put 
into  operation  a  new  steam  plant  for  lighting  the  Ann  and 
Hope  Mil).  No.  4  Mill  and  Bleachery  at  Lonsdale  and  the 
.■\shton  Mill  at  Ashton.  By  this  arrangement  electrical 
energy  is  available  for  lighting  or  motor  purposes  at  times 
when  the  steam  or  water-power  plants  at  each  mill  are  shut 
down.  Furthermore,  a  general  system  of  lighting  for  the 
villages  can  be  developed  by  the  company  in  accordance 
with  the  desire  of  the  citizens. 

The  present  generators  consist  of  two  Westinghouse 
turbo-alternators  of  250-kva  and  375-kva  rating  respectively. 
These  machines  run  in  parallel  at  a  speed  of  3600  r.p.m. 
and  furnish  three-phase  energy  at  2300  volts,  60  cycles.  A 
lo-kw  exciter,  driven  by  a  small  vertical  steam  engine,  is 
used  at  starting,  and  for  continuous  running  a  20-kw  motor- 
generator  set  is  used.  The  two  exciter  sets  appear  in  the 
foreground  of  the  interior  view.  The  turbines  operate  un- 
der a  l5C-lb.  steam  pressure  and  exhaust  into  a  single 
Le  Blanc  low-level  jet  condenser,  which  is  capable  of  main- 


Coal  is  received  on  railway  cars  and  dumped  into  a  pocket 
close  to  the  boiler  house,  from  which  it  is  wheeled  across 
a  concrete  slab  to  the  firing  floor. 

The  general  contractor  for  the  buildings  was  Mr.  William 
Williams,  of  Providence,  R.  L 
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gaining  a  26-in.  vacuum  when  handling  14,500  lb.  of  steam 
ler  hour. 

The  water  supply  for  the  station  is  taken  from  the  canal 
applying  the  mills  and  flows  by  gravity  to  a  concrete  suc- 
ion  well.  From  this  well  the  boiler-feed  pump  can  draw 
f  necessary,  although  when  the  turbines  are  running  the 
'Oiler-feed  water  is  taken  from  the  condenser  discharge, 
'hould  the  condenser  stop,  however,  or  fail  to  supply  enough 
■  ater  for  the  boilers,  the  feed  pump  immediately  draws 
rora  the  cold  well.  This  change  is  provided  for  by  a  very 
iniple  arrangement  of  piping  and  takes  place  automatically 
.'ithout  the  manipulation  of  any  valves.  Before  entering 
i^e  boilers  the  feed  water  passes  through  a  closed  heater 
nd  a  Greene  economizer. 

The  first  installation  of  boilers  consists  of  two  vertical 
'orliss  boilers,  85  in.  in  diameter,  rated  at  223  hp  each, 
;0od  for  185  lb.  pressure.  These  are  set  on  lo-ft.  centers 
nd  space  is  provided  for  two  more.  Draft  is  furnished 
iy  a  brick  chimney,  125  ft.  high  and  5  ft.  in  diameter, 
iuilt  after  the  characteristic  design  of  the  engineers, 
■ho  were  Messrs.  Lockwood,  Greene  &  Company,  of  Bos- 
>n,  Mass. 

The  power  house  is  built  of  red  brick  and  measures  69 
•  ''y  55  ft-  outside,  the  space  being  about  equally  divided 
itween  the  generator  and  boiler  rooms.  There  is  a  high 
isement  under  the  turbine  room  used  for  the  condenser, 
-'ater  and  pumps.  Ample  provision  has  been  made  in  the 
uiding  and  in  the  size  of  the  chimney  for  adding  equip- 
■nt  up  to   double   the   rating   of   the   present   installation. 


Central-Station  Construction-Cost  Data 

In  connection  with  the  completion  of  recent  improve- 
ments in  the  plants  and  systems  of  several  of  the  Tenney 
central-station  companies  in  Massachusetts,  the  following 
cost  data  have  been  obtained.  The  data  are  somewhat 
miscellaneous  in  character,  but  can  easily  be  segregated 
for  the  compilation  of  loose-leaf  estimate  sheets.  The 
companies  drawn  upon  are  the  Haverhill  Electric  Com- 
pany, Maiden  Electric  Company,  Fitchburg  Gas  &  Electric 
Company  and  Suburban  Gas  &  Electric  Company  of 
Revere. 

MISCELLANEOUS    CENTRAL-STATION    CONSTRUCTION    DATA 


Sea   Wall  for  Haverhill  Station,  on  Merrimac  River. 

Granite  wall,  rough  cut  stone,  backfilled  with  earth  filling; 
length,  410  ft.;  width,  14  ft.  to  18  ft.;  height,  25  ft.;  area, 
6329  sq.  ft.  Cost  of  material  and  labor,  $17,500;  miscel- 
laneous,  $1,215;   total $18,715.00 

Slock  House   Vault,  Haverhill. 

Built  of  brick,  two  stories,  8  ft.  by  10  ft.  inside  dimensions, 
8-in.  outer  wall,  2-in,  air  space  and  8-in.  inner  wall.     Cost, 

$580;  doors,  wiring,  shelves,  etc.,  $350.08;  total  cost 930.08 

Nezv  Generating  Unit,  Haverhill. 

One  25-kw  steam  turbine  arranged  for  direct  connection  and 
mounted  on  common  bedplate,  including  one  No.  16  West- 
inghouse    LeBIanc     condenser     and     electric     generator; 

erected  complete,  Westinghouse  Machine  Company 31,639.00 

Miscellaneous  Steam  and  Electric  Plant  Equipment,  Haverhill. 

One    9-in.    by    I2-in.    by    10-in.    duple-x    piston-pattern    pump, 

brass-lined    pump    cylinders,    Tobin    bronze    piston    rods, 

composition  pump  pistons,  brass  valve  seats,  medium-hard 

rubber  valves  for  cold  water  and  high  lift 405.00 

Foundation,    pipe   connections,    etc 401.39 

One  Sarco  COj  recorder 326.80 

One  6-ft.  by  21J/3-ft.  Scannell  return  tubular  boiler  removed 

from  service;  first  cost  complete,  erected 2,607.30 

One  3125-k-va.   60-cycIe,  three-phase,  2300-volt  Westinghouse 

turbo-generator     9,227.87 

Switchboard    apparatus 955.38 

Cable    248.52 

Air    duct 408.80 

Four  60-lamp,  60-cycIe,  220-volt,  2.75-amp  air-cooled,  con- 
stant-current   transformers. .'. 1,040.00 

Four  series  arc  oil  switches,  9E,  type  F,  form  2,  2.10  amp, 

1200   volts 224.00 

Ten   25ft.  ornamental  arc-lamp  poles   ($38  each) 380.00 

Sixty-eight     30-ft.     chestnut     poles,     painted     and     shaved 

($5.56    each) 377.86 

140  35-ft.  chestnut  poles,  painted  and  shaved  ($7.55  each)..         1,054.14 
Nineteen    40ft    chestnut    poles,    painted   and   shaved    ($8.75 

each)    166.80 

One  50ft.  chestnut  pole,  painted  and  shaved 10.50 

One  60ft.  chestnut  pole,  painted  and  shaved 18.75 

15,820    ft.    (6252    lb.)    No.    0,    triple-braided,    weather-proof, 

solid  wire,  at  14.2  cents  per  lb 889.22 

One  30-in.   Lumsden  &   Van   Stone  steam-exhaust  head 189.00 

One  16in.  Standard  twin  strainer,  No.  684 428.63 

Transformers,  All  60Cycle  Equipment. 

Nineteen  1-kw  2200-1 100-volt  primary,  220-1 10-volt  sec- 
ondary,  single-phase,   each 17.06 

Eight  l'/2-kvi  2200-1 100-volt  primary,  220-110-voIt  secondary, 
single-pbase,    each 23.13 

Twenty-seven    2;^-kw    2200-1 100-volt    primary,    220-1  lOvolt 

secondary,  single-phase,   each 30.68 

Thirty   5-kw  2200-1 100-volt  primary,   220-1  lOvolt  secondary, 

single-phase,    each 49.43 

Six  TA-kvi  2200-1 100-volt  primary,  220.volt  secondary,  single- 
phase,  each 65.17 

Six  10-kw  2200.1 100-volt  primary,  575-volt  secondary,  single- 
phase,  each 80.95 

Three  15-kw  2200-1  lOOvolt  primary,  575-voIt  secondary, 
single-phase,  each 110.67 

One  20kw  2200-1  lOO-volt  primary,  575-volt  secondary,  single- 
phase,   each 137.14 
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ry,   57S'VoU  Kcondnr)'. 


Three  ZSkw  2^oa'kw  IIOO-voli    pi 

single-plia»e,  each 

Six  30'kw  JJOO'llOO  vult  primary,  57S  voll  •cconiliiry,  ninKl'' 

phase,  each 

Three     50  kw     22001  lOOvoll     primary.     575-volt     «econ<l.iry 

tingle-phaftc,  each 

One  SOkw  22001  lOOvolt  primary,  220-voU  secondary,  single 

phase,  subway  type,  each 

Attlers. 
Sixly-seven  Samp,  llOvoll  Fort  Wayne  type  "K3,"  each... 

546  lOamp,  llOvolt  Fort  Wayne  type  "K3,"  each 

Fire  ISamp,   llOvoli  Fort  Wayne  type  "K3,"  each 

Thirty-three  25amp.   110  volt  Fort  Wayne  type  "K3,"  each.. 
Twenty-one  50amp,  1  lO-volt  Fort  Wayne  type  "K3."  each.. 

One  300  amp,  110-voll  Fort  Wayne  type  "K3."  each 

Two  400-amp,  1 10-voll  Fort  Wayne  type  "KS,"  each 

Twenty  Samp,  550-volt  Fori  Wayne  type  "K3,"  each 

Sixteen  10  amp.  550-volt  Fort  Wayne  type  "K3,"  each 

Three  IS-amp,  SSOvolt  Fort  Wayne  type  "K3,"  each 

Tllirleen  2S-amp,  SSOvolt  Fort  Wayne  type  "K3,"  each.  .  .  . 

Six  50  amp,  SSOvolt  Fori  Wayne  type  "K3."  each 

(»ne  ISO-amp,  SSOvolt  Fort  Wayne  type  •'K3,"  each 

One  200  amp,  SSOvolt  Fort  Wayne  type  "K3,"  each 

Nine  1 5-amp  Wright  demand  meters,  etch 

Six  7$-an}p  Wright  demand  meters,  each 

Potvtr-Plttnt  Equipment,  Filchbvrg. 

Five    6-in.    G.    E.    steam-flow    meters,    type    "Ts    2,"    200    lb. 

al    $48   each 

La'oor  of  installing  above 

ripe,   fittings  and   material 


$172.86 
183.82 
2S2."0 
310.88 

$9.28 
10.06 
13.0U 
13.00 
18.68 
27.U0 
27.40 
32.80 
33.83 
34.80 
35.84 
39.60 
66.26 
51.60 
5.78 
7.80 


Total    ($59.19   per   meter) 

Three  2in.   Squires   Iced   water   regulators,  at   $90  each. 

Labor   of    installation 

Miscellaneous  material,  gale  valves,  pipe,  etc 


Total    ($117.58  per   regulator) 

Two  Murphy  automatic  smokeless  furnaces 

Installation  of  above 

One   5-hp,    5S0-volt   motor 

Miscellaneou.s  material  and  labor,  oil  pan,  steel  spur,  etc.  . . . 

Total  ($1,661.37  per  stoker) 

One    13-ft.    by    5-ft.    straight-blade    Sturtevant    exhaust    fan 

with    engine 

Piping   for   above 

Labor  and  mate  rial 

Total  cost  of  fan  installed 

One   Sturtevant   economizer,   360  tubes.    10   ft.   long.     Total 

heating  surface,  4903  sq.  ft 

Foundation     

One  5-hp  motcr,  including  labor 

Miscellaneous  materi,il,  including  pipe,  fittings,  etc 


$7,220.00 

664.74 

1,782.83 


$5,240.00 

450.00 

262.00 

1.418.94 


Total  ($1.50  per  sq.  ft.  heating  space) $7,370.94 

Ornamental  Street-Liffhting  Fixtures.  Fitchburg. 

Ninety-three  fixtures,  each  equipped  with  four  60-cp,  6.6- 
amp  series  incandescent  lamps,  connected  to  underground 
arc  system    through    1-to-l    transformers  and   mounted  on 

local  street-railway   feeder  poles $1,860.00 

Labor  of  installation 1,088.67 

Cable    and    wire 1,838.61 

Miscellaneous   material,   cross-arms,   cut-outs,   pipes,   etc....  1,419.58 


Total    ($66.50   per  fixture) 

Maiden   Plant  Equipment. 

One  steel  structure,  forced-draft  coaling  tower,  2000-kw 
capacity,  complete  with  foundations 

One  Parsons  ash  ejector,  installed,  with  16-ton  ash  lank 

Four  Kibbs  .safety  feed-water  regulators  with  2>^-in.  valve. . 

Cost   of    installing   above    regulators 

(3nc  5-amp.  three-phase,  115-volt  wattmeter 

One  three-phase  C  F..  electrostatic  ground  detector 

Three  500-kw  indoor-type,  oil-cooled  13.200-ToIt  transformers 

One    15,000-volt    aluminum   lightning  arrester 

400  ft.  400,000<circ.  mil.  flame-proof  cable  for  SOOO  volts 

Maiden    Underground  Construction   Costs. 

27,39S  ft.   2|i-in.  fiber  conduit 

100,830    ft.    3i^in.    fiber    conduit 

Cost  of  installing  above  by  contract 


$6,206.86 


$14,531.47 
2.173.22 

340. Oij 
103.9.^ 
56.(.0 
115.51 
4.325.00 
477.75 
158.70 

$923.67 
4.394.21 
48.297.06 


Total    cost   01    conduit $53,614.94 

ine  to  Revere. 

7.000  volus $28,040.80 

1.210.32 


:6.896  ft.  No.  00.  three-conductor  eable  for 
Installation,  contract  at  4.5  cents  per   ft... 

Total   cost  to   Revere  line.. 


Cable  Installation  in  Maiden. 

22,751.5  ft.  No.  00  cable 

31,497.5    ft.   No.   0  cable 

93.519   ft.  No.  6  cable 

Cost  «f  drawing  in  above  147,768  ft.  cable 

25  tj.  &  W.  poihrads 

Labor,    company's    employees 

Miscellaneous   items,    freight,   tape,   asbestos 


519.20 
5,283.46 


Total     $56,001.92 

Liability    insurance,    miscellaneous    materials,    labor    of    em- 


urance, 

ployees,   etc.,   on   general   work 3,865.30 

Total  additions  to  underground   system 142.723.28 


Miscellaneous  Items,   Maiden   System. 

Driving  106  ft.  2.5-in.  galvanized-iron  pipe  for  cable  ground- 
ing, at  contract   rate   of  $1.75   per    .1 

Company  labor  and  material,  including  cost  of  pipe 


$189.14 
85.12 


Total 


le-.crc.  Miscellaneous  Costs. 

One  68-ft.  by  58-ft..  one-story  cement  and  brick,  steel- 
trussed  garage:  building,  $5,300;  trusses.  $566;  miscel- 
laneous, $1,413.03   (including  labor,  $348.91) 

(Included  in  above  one  40  gal.  chemical  extinguisher  on 
wheels.   $144) 

40,000   ft.   duct;   3j4-in-m-in.   socket   joint  conduit 

Thirty    manholes 

Nineteen   .'flfl  w.itl   sign-lighting  transformers,  at   $10.67   each 


1,89S.25 
572.50 

2'l2-h7 


Search-Lantern  on  Observation  Car 

An  additional  attraction  to  railroad  travel  has  been  made 
by  the  Chicago,  ^lilwaukee  &  St.  Paul  Railway  Company, 
which  has  installed  a  search-lantern  on  the  train  known 
as  the  "I-'ast  Mail."'  leaving  St.  Paul  and  Minneapolis  every 
evening  for  Chicago.  The  lamp  is  mounted  on  the  obser\'a- 
tion-car  platform  at  the  end  of  the  train  and  is  in  charge 
of  an  experienced  operator.  It  provides  a  means  by  which 
the  passengers  on  the  train  can  view  the  scenery  after 
nightfall.  The  "St.  Paul"  railroad  runs  parallel  to  the 
Mississippi  River  for  over  lOO  miles.  The  boats,  curious 
rock  formations  and  the  features  of  the  landscapes  come 
out  clearly  in  a  very  interesting  manner  by  the  use  of  the 
search-lantern. 

The  search-lantern  is  13  in.  in  diameter  and  stands  on  a 
pedestal  52  in.  high  over  all,  taking  up  16  sq.  in.  of  floor 


$29,241.12 


^1    vi,i,i-i    >\TF.KN      MOUNTED     ON      l'I..\TFORM      OF     Or.SEKV.\Tl"N 
CAR 

area  on  the  observation-car  platform.  The  electrodes  are 
0.5  in.  and  0.625  '"•  '"  diameter  and  were  made  by  the 
General  Electric  Company  especially  for  search-lantern 
work.  They  are  placed  horizontally  and  operate  auto- 
matically after  being  focused.  The  lamp  is  built  to  operate 
on  the  standard  6o-volt  train-lighting  circuit  and  requires 
20  amp.  The  lantern  can  be  swayed  90  deg.  horizontally 
and  45  deg.  vertically.  It  is  said  to  make  objects  visible 
for  a  distance  of  two  miles. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Advertising  on  Envelopes 

Many  business  houses  use  the  backs  of  envelopes  to  con- 
vey advertising  messages,  and  among  them  is  the  Citizens' 
Electric  Company,  which  supplies  electrical  energy  in  Hot 
Springs,  Ark.  This  company  uses  envelopes  for  its  busi- 
ness correspondence  on  which  the  name  of  the  company 
does  not  appear,  the  return  card  simply  mentioning  the 
name  of  the  city  and  the  number  of  the  post  office  box. 
On  the  back  of  the  envelope,  however,  is  conspicuously 
printed  the  following  legend :  "Do  it  electrically.  Employ 
a  silent  salesman.  Cost  is  surprisingly  low.  Trade  comes 
your  way  and  comes  to  stay  if  you  use  a  tungsten  electric 
sign,  the  modern  business  getter."'  The  Citizens'  company 
was  practically  burned  out  in  the  big  Hot  Springs  fire  of 
Sept.  5,  but  it  was  hoped  to  resume  operation  by  Sept.  20. 


Displaying  the  Connected  Motor  Load 

The  Worcester  (Mass.)  Electric  Light  Company  has  an 
eflfective  way  of  calling  the  attention  of  visitors  in  its  offices 
to  the  growth  of  the  company's  motor  load,  as  illustrated 
in  the  accompanying  half-tone.  Attached  to  the  wall  at  the 
right  of  the  counter  where  bills  are  paid  is  a  26-in.  by 
32-in.  frame  equipped  with  a  20-in.  clock  dial  graduated  in 
steps  of  125  hp  from  i  hp  to  1000  hp.  At  the  top  of  the 
dial  is  a  slot  displaying  the  motor  load  in  thousands  of  hp. 


DEVICE    USED    TO    DISPLAY    CONNECTED    MOTOR     LOAD 

ind  each  day  the  "hour  hand"  and  "minute  hand"  of  the 
lial  are  checked  and  corrected  to  the  total  connected  motor 
oad  on  the  system.  The  rear  of  the  dial  is  provided  with 
n  adjustable  disk  calibrated  for  large  increases  in  motor 
oad.  The  illustration  shows  a  motor  load  of  12,375  hp,  a 
rowth  of  about  7238  hp  in  the  past  fourteen  months. 


Washing-Machine  Campaign  at  Elwood,  Ind. 

A  window  display  which  shows  how  to  save  labor  in 
the  home  is  in  itself  always  attractive  to  housewives,  but 
if  the  interest  of  the  children  can  be  separately  enlisted 
the  mothers  will  be  dragged  to  the  window  by  their  young- 
sters to  wait  till  the  little  folks  have  feasted  their  eyes 
on  the  wonderful  sights  therein.     Such  was  the  washing- 


WINDOW    DISPLAY     OF    WASHING     MACHINES 

machine  display  recently  used  in  the  window  of  the  Elwood 
Electric  Light  Company  at  Elwood,  Ind..  a  town  of  11,000 
inhabitants.  The  two  lay  figures,  one  with  an  old  washing 
machine  and  the  other  using  the  new  motor-driven  type, 
pointed  out  the  way  to  make  the  Monday  washing  an  easy 
task,  while  in  the  foreground  two  miniature  electric  trains 
operating  from  a  third-rail  industriously  plied  back  and 
forth  on  the  figure-eight  track.  On  the  miniature  pole  line 
the  type  of  overhead  construction  adopted  by  the  American 
Gas  &  Electric  Company's  properties  was  rigidly  followed, 
white,  brown,  blue  and  yellow  beads  being  used  to  dis- 
tinguish primary  circuits,  secondary  circuits,  arc-lamp  cir- 
cuits and  ground  wires  respectively,  as  in  the  Elwood  com- 
pany's own  outdoor  plant.  The  electric  trains,  of  course, 
were  a  never-failing  source  of  interest  to  the  younger  gen- 
eration and  were  the  cause  of  many  women  stopping  to 
look  at  the  display  who  would  otherwise  have  hurried 
[)ast  with  but  a  casual  glance. 

Attention  was  called  to  the  window  display  by  newspaper 
advertising  in  the  local  papers,  and  while  the  subject  was 
before  the  minds  of  the  citizens  solicitors  followed  up 
the  opportunity,  with  the  result  that  about  thirty  washing 
machines  were  sold  in  less  than  four  months.  Mr.  Oscar 
liaUlerman  is  contract  agent  for  the  Elwood  company. 


Central-Station  Service  for  St.  Louis  Office  Buildings 

The  sales  department  of  the  Union  Electric  Light  & 
Power  Company  of  St.  Louis,  under  the  energetic  direction 
of  Mr.  E.  D.  Reardslee,  is  meeting  continued  success  in 
its  eiifort  to  supply  electrical  energy  to  the  prominent  office 
buildings  in  St.  Louis.  The  Monward  Building,  now  under 
construction,  will  be  on  the  electric-service  company's  cir- 
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cuits.  It  will  have  a  connected  load  of  about  350  kw  with 
a  probable  demand  of  about  250  kw.  Other  buildings  re- 
cently taken  over  by  the  central-station  company  are  those 
of  tlie  Title  Guarantee  Trust  Company,  the  Hargadine- 
McKittrick  Dry  (ioods  Company,  the  I'iercc  Building,  the 
National  Hank  of  Commerce,  the  Chemical  Building  and 
the  Central  National  Bank  Building.  The  total  connected 
load  in  all  these  buildings  is  about  2500  kw.  Where  iso- 
lated plants  e.xist  in  buildings  taken  over  the  central-station 
company  operates  them  in  winter  for  generating  electricity 
up  to  the  heating  requirements  of  the  building.  Eleven  iso- 
lated plants  are  operated  by  the  central-station  company  in 
winter  in  this  manner. 


Tungsten-Pendant  Campaign  at  New  Orleans 

Nearly  3000  tungsten  pendants  liave  been  added  to  the 
lines  of  the  .New  Orleans  Railway  &  Light  Company,  ac- 
cording to  Mr.  W.  E.  Clement,  contracting  agent,  by  means 
of  the  rental  campaign  now  under  way  in  the  Louisiana 
city.  The  fixtures,  each  complete  with  an  opal  ball  and 
a  tungsten  lamp  of  150  watts  to  500  watts  rating,  are  leased 
to  customers  at  a  rental  of  30  cents  per  month,  which  in- 
cludes  free   renewals  and   weekly   inspection  and   cleaning. 


TUNGSTEN    rF.NP.WTS    FOR    DEP.VRTMENT    STORE    LIGHTING. 
NEW  ORLEANS,   L.\. 

Where  possible  the  customer  is  asked  to  sign  a  six-month 
contract.  In  installing  the  lamps  the  company  will  run  the 
few  feet  of  wiring  necessary  to  reach  the  customer's  cir- 
cuits free  of  charge.  In  addition  to  the  monthly  rental,  30 
cents  for  each  pendant,  the  customer  also  pays  for  the  en- 
ergj-  consumed  at  the  regular  metered  rate,  which  aver- 
ages 8  cents  per  kw-hr.  Assembled  complete  the  cost  to  the 
company  of  these  tungsten-pendant  fixtures  has  averaged 
$3  each.  The  accompanying  illustration  shows  a  number  of 
the  tungsten  pendants  installed  in  the  department  store  of 
D.  II.  Holmes  &  Company,  on  Canal  Street,  between 
Dauphin  and  Bourbon  Streets,  New  Orleans. 


The  Effect  of  Courtesy  in  Delinquent  Notices 

As  a  last  resort  customers'  services  must  sonictinus  be 

It  off  for  non-payment  of  bills.     Mr.  Thomas  *  li.Mvller, 

-iperintendent    of   the    Edison    Sault     Electric     Company, 

Sault  Ste.  Marie,  Mich.,  cited  before  the  recent  Michigan 

convention  an  instance  of  the  value  of  courteous  language, 


even  in  "cut-off"  notices.  The  electric-lighting  company  he 
referred  to  formerly  cut  off  all  delinquent  accounts  thirty 
days  old,  serving  such  customers  with  an  abrupt  cut-off 
notice  quickly  succeeding  a  second  notice  on  the  15th  of 
the  month.  Receipt  of  these  forms  caused  much  irritation 
and  dissatisfaction,  and  under  this  system  twenty  to  thirty 
customers  were  cut  off  each  month. 


TO  AVOID  DELAY,  PLEASE  BRING  THIS 
BILL 
You  possibly  overlooked  your  electric  light  bill, 
which  should  have  been  paid  before  the  15th  inst.,  so 
we  respectfully  remind  you  of  it  and  request  that 
you  see  that  payment  reaches  us  by  the  21st  inst. 
Very  truly  yours, 


FORM    OF    DELINQUENT    NOTICE 

Some  time  ago,  however,  the  system  was  changed,  the 
second  notice  sent  out  on  the  15th  of  the  month  being  in 
the  improved  form  reproduced  herewith.  On  the  23d  all 
doubtful  customers  are  next  sent  statements  giving  warn- 
ing of  impending  cut-off,  but  worded  in  the  courteous  and 
respectful    form   shown.     Before   actually   cutting  a    cus- 

TO   AVOID   DELAY,   PLEASE   BRING  YOUR 

BILL 

We  again  respectfully  call  your  attention  to  your 

lighting  account,  which  is  past  due.    Kindly  favor  us 

with  an  immediate  settlement.     If  we  do  not  hear 

from  you  by  the inst.,  we  will  assume  that 

our  service  is  no  longer  desired  and  shall  discontinue 
same  without  other  notice.  A  charge  of  50  cents 
will  be  made  to  cover  the  cost  of  reconnecting  where 
service  is  discontinued  for  non-payment. 

FORM  OF  CUT-OFF  WARNING  NOTICE 

tomer's  service  off,  however,  he  is  always  telephoned  to 
or  seen  by  the  collector.  Under  the  new  plan  much  more 
friendly  feeling  has  been  engendered.  Rarely  are  more 
than  four  or  five  accounts  now  cut  off  each  month,  and 
lialf  of  these  are  usually  persons  who  have  simply  "jumped 
town." 


Technical  Magazines  and  the  Small-Plant  Manager 

Pointed  advice  to  operators  of  small  electric-light  com- 
panies was  given  by  Mr.  E.  G.  Robinson,  of  Arlington, 
Wash.,  himself  a  manager  in  a  town  of  2000,  at  the  recent 
convention  of  the  Northwest  Electric  Light  &  Power  Asso- 
ciation, Seattle,  Wash.  Concluding  an  interesting  paper 
on  the  problems  of  operation  with  restricted  facilities  and 
staff,  he  said: 

"First,  I  believe  that  a  successful  manager  of  a  small 
plant  must  be  an  engineer  and  that  he  should  have  had  a 
varied  and  broad  experience.  The  thing  that  is  of  prime 
importance  is  service.  Your  service  must  be  faultless  or 
as  nearly  so  as  possible.  Many  are  the  times  in  my  eail.v 
experience  I  fought  hot  bearings  with  tallow,  graphite 
grease,  oil,  cold  water,  hot  water  and  soap,  etc.,  but  ir 
nearly  every  case  we  kept  the  lamps  going.  A  lazy  mar 
or  one  who  won't  work  when  the  occasion  demands  ha( 
better  not  tackle  a  small  plant.  Untiring  energy  is  th< 
price  of  other  than  mediocre  success.  There  is  vo  argu 
ment  so  effective  to  keep  your  men  in  line  as  the  knowl 
edge  that  you  know  the  business  from  alpha  to  omega,  an 
that  if  occasion  requires  you  can  run  the  steam  plant  am 
right  any  part  of  it :  that  you  can  put  on  climbers  and  hik- 
any  pole,  or,  in  short,  can  do  and  will  do  any  of  their  work 
'The  manacer  of  such  a  plant  should  keep  up  to  dat' 
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on  the  latest  and  best  lighting  units  and  equipment.  He 
should  take  several  of  the  leading  magazines  and  spend 
all  spare  moments  in  looking  over  these  and  use  them  for 
reference.  To  show  a  customer  in  a  leading  technical 
Magazine  the  solution  of  some  motor  problem  or  some  type 
of  lamp  installation  is  a  strong  and  effective  argument  if 
it  fits  the  case. 

"Another  thing  which  I  believe  is  necessary  is  the  abso- 
lute authority  of  the  manager.  I  have  seen  plants  where 
the  manager  was  afraid  to  make  any  kind  of  a  definite 
stand  for  fear  the  president  or  some  other  officer  would 
reverse  him  or  interfere.  This  condition  is  certainly  de- 
plorable and  must  result  in  disrespect  for  the  manager  and 
havoc  in  the  organization.  A  man  with  gelatinous  spine 
has  no  business  to  be  in  a  position  of  authority  in  the 
electric-light  business.  He  must  have  a  keen  appreciation 
of  right  and  wrong  and  justice,  and  have  the  courage  of 
his  convictions.  One  must  be  able  to  discern  between  the 
person  who  has  been  honestly  misled  and  thinks  he  has 
been  wronged  and  the  one  who  is  a  knave  and  a  dead- 
beat  and  needs  to  be  jumped  all  over  roughshod  and  made 
to  know  that  his  game  won't  work.  One  should  not  be 
afraid  of  making  an  enemy  if  he  is  right.  "Be  sure  you 
are  right,  then  go  ahead.'  A  well-chosen  enemy  is  often 
a  man's  best  asset.  My  enemies  have  done  a  great  deal  to 
make  me  some  very  close  and  valuable  friends. 

"To  be  happy  one  must  keep  busy.  There  are  a  great 
many  little  things  that  come  up  which,  though  not  strictly 
in  line  with  a  manager's  duties,  he  can  attend  to  probably 
better  than  any  one  else.  Often  a  customer  likes  to  know 
that  the  manager  takes  a  personal  interest  in  his  troubles 
and  his  wants.  This  attending  to  many  of  the  details 
takes  one  over  the  town  and  offers  opportunities  to  inspect 
ihe  various  parts  of  the  system.  Make  your  customer 
know  that  you  are  vitally  interested  in  his  welfare  and 
that  you  want  him  to  have  the  rate  that  suits  his  circum- 
stances. 

:  "Remember  you  are  a  public  servant  and  you  are  to  look 
'to  the  public  for  your  business.  Your  personality  will  go 
far  to  making  your  business  a  success  if  you  cultivate  a 
(Ppirit  of  co-operation  and  forbearance,  but  know  when  to 
■rlraw  the  line  and  call  a  halt.  Don't  be  imposed  upon. 
jVou  must  serve  two  masters.  One  is  the  company  that 
lemploys  you  and  e.xpects  to  have  you  make  a  reasonable 
profit  on  the  investment,  the  other  the  public,  to  whom 
|rou  must  give  value  received." 


'x»t8  of  One  Year's  Electric  Cooking  and  Heating 

I  Detailed  costs  of  electric  cooking  and  heating  in  an 
i>partment  of  six  rooms,  a  bath  and  a  kitchen,  occupied  by 
,,  household  of  six  persons;  were  presented  by  Prof.  J.  T. 
Iflorris  in  a  paper  read  before  the  British  Association  for 
jjie  Advancement  of  Science,  Birmingham,  Sept.  10,  and 
j|bstracted  in  the  following  paragraphs. 
It  In  general,  declared  the  author,  the  experience  of  those 
jfho  have  tried  electric  cooking  has  brought  out  these  facts : 
5(1)  Joints  of  meat  and  steak  are  cooked  better  by  elec- 
ficity  than  by  other  means,  the  electric  method  requiring 
[Iso  a  shorter  period  of  training  to  enable  the  attendant  to 
jicure  good  results. 

ji  (2)  The  heavy  work  in  the  kitchen  is  largely  reduced, 
jrving  to  the  fact  that  there  is  less  coal  to  be  handled  and 
liere  is  no  kitchen  range  to  be  cleaned  and  polished  every 
;orning. 
rO  The  certainty  that  if  the  same  time  is  given  for  the 
operation  exactly  the  same  result  will  be  produced. 
4 1   The  convenience  and  cleanliness  and  the  avoidance 
H  an  unhealthful  hot  atmosphere  in  the  kitchen, 
jit  must  be  admitted,  however,  that  difficulty  is  experienced 
the  supply  of  hot  water  in  large  quantities,  as  for  wash- 
-'  :nv\  ti;r  baths,  where  either  the  electric  cooker  or  the 


ordinary  gas  cooker  is  used.  Another  difficulty  is  the  heat- 
ing of  the  kitchen  in  cold  weather. 

In  the  experiments  quoted  herewith  the  equipment  used 
consisted  of  the  Jackson  (Marylebone)  apparatus  which 
is  listed  in  Table  I,  with  the  average  energy  consumption 
per  hour  for  each  unit  part. 

The  hot-water  supply  was  obtained  from  a  coke  boiler, 
32  in.  high,  14  in.  wide  and  14  in.  deep.  As  it  was  not  large, 
it  was  set  in  a  recess  and  gave  very  little  trouble.  It  re- 
quired lighting  in  the  morning  and  stoking  with  coke  two 
or  three  times  a  day,  and  burned  practically  any  kind  of 
rubbish.  When  electric  cooking  is  used  it  is  found  that 
the  kitchen  is  a  much  more  healthful  place.  The  extra 
warmth  reouired  in  winter  can  be  obtained  from  the  coke 
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CURVES    COMPARING    STATION    LOAD    WITH    CUSTOMERS'    COOK- 
ING,    HEATING    AND    LIGHTING     DEMANDS 

boiler  by  leaving  its  doors  open,  though  naturally  it  is  not 
then  so  efficient  for  heating  water. 

Tables  II  and  III  give  the  number  of  kilowatt-hours  used 
each  week  and  each  day  for  five  or  six  persons  for  a  period 
of  ten  months.  It  will  be  seen  that,  neglecting  exceptional 
cases,  this  quantity  varies  from  5  kw-hr.  to  15  kw-hr., 
depending  on  the  amount  of  cooking  required.  The  "rec- 
ord" consumption,  which  occurred  Dec.  16,  was  due,  as 
might  be  guessed,  to  the  Christmas  pudding.  The  average 
daily  consumption  over  the  whole  period  was  9.75  units, 
which,  at  one  half-penny  or  one  cent  per  kw-hr.,  would 
amount  to  less  than  10  cents  per  day. 

TABLE   I — -HOURLY    CONSUMPTION    OF  COOKING  APPARATUS 


Hot-plate  for  boiling 0.36 

Hot-rlate  for  boiling 0.36 

Hot-plate  for  simmering 0.24 

Grille 

Oven,  36  in.  high,  30  in.  wi'ie  and  24  in. 

fieep I  1.06 


0.67  I  1.34 
0.70  I  1.39 
0.48  \  0.94 
I  1.34 


Over  the  same  period  of  ten  months  the  quantity  of  coke 
used  w-as  six  chaldrons,  costing  $22.75,  which,  taking  into 
account  the  wood  needed  to  light  the  fire  each  morning, 
comes  out  at  8  cents  per  day.  Hence  the  running  costs  for 
electrical  energy  to  the  cooker  and  for  the  supply  of  hot 
water  for  all  household  purposes  amounted  to  less  than  i8 
cents  per  day. 
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It  shoiil.l  hv  noti-.l  that  in  one  room  a  coal  fire  was  used  that  this  cooking,  heating  and  lighting  load  does  not  reach 

for  part  of  the  period,  and  therefore  the  figures  for  heat-  its  niaximinn  at  the  same  time  as  that  at  which  the  peak 

ing   are    smaller    than    thev    would    otherwise    have    been.  load  of  the  generating  station  occurs. 

I'lirther,  it  shoidd  be  remarked  that  there  arc  no  gas  pipes  As  to  safety  in  use,  it  may  fairly  be  claimed  that  of  the 

TAIILE    II— WEEKLY    KILOWATT-HOUR   CONSUMI'TION    FOR   COOKING,  HEATING  AND  LIGHTING,  SEPT.  29,  I9I2,  TO  J  ULY  27,  I913 


OcToaia,  1912 


N'OVRMIIK*,   IVI2 


DSCEHBER,  I9t2 


CooldnR 
HenlinK- 
LiKhtint' 


!   * 

li 

72 

56 

SI 

31 

4 

J.S 

' 

10 

17 

62 

66 

72 

Jl 

46 

90 

5 

5.5 

5 

100 
37 

5.S 


January,  1913 


February,  1913 


65 
74 
6.2 


58 


Wffk  Ending 

March.  1913 

.^PRIL.  1913 

May, 

1913 

June,  1913 

July,  1913 

2 

9         16 

23 

30 

6 

13         20        27     1     4     1    11 

1            .            1 

18 

25          1 

8 

IS 

22 

52 
2 
2.4 

29 

6 

55 

1 
3.3 

13    1    20 

56        !'> 
5          4 
3.1;     3.1 

27 

Cookinn 

Heating 

65 
49 

5 

68 
50 
6 

68 
61 

5 

72 
92 

4 

72 
94 

4 

70 
96 

4 

84        64     j  61      '   89 

129        79     j  48        30 
6          S.t      4.1      4.5 

84 
55 

4.5 

79 

55 
•4.2 

90        80 
32          1 

3.5       3.2 

73 

4 
3.4 

66 
3 
3  1 

78 
2 
3.2 

63 
3 
3.3 

1 

Weekly  Average;    68.2 — CookinR;  4(1.1— Heating;  4  6— Lighting. 

in  the  flat.  The  ma.ximum  weekly  consumption  for  heating 
is  129  kw-hr.,  and  this  was  due  to  the  presence  of  visitors. 

l-'or  lighting  the  maximum  weekly  consumption  was  6.5 
kw-hr.,  costing  6.5  cents  per  week.  It  is  interesting  to 
note  that  this  amount  is  insignificant  in  comparison  with 
that  of  the  annual  charge,  but  it  should  be  remembered 
that  this  annual  charge  covers  all  uses  of  electricity, 
though  based  on  the  maximum  possible  lighting  load. 

In  comparing  this  method  of  heating  and  cooking  with 
methwls  in  which  coal  is  used,  it  must  be  borne  in  mind 
that  a  saving  of  from  $125  to  $150  has  been  made  in  the 
cost  of  domestic  service,  and  therefore  on  the  above  tariff 
it  is  an  indisputable  fact  that  a  considerable  gain  has  been 
made  on  the  score  of  economy,  cleanliness  and  inde- 
pendence. 

A  typical  load  curve  is  given  herewith  showing  the  total 


three  most  common  methods  of  cooking  food  the  electric 
cooker  is,  when  properly  installed,  by  far  the  safest.  There 
is  no  chimney  to  get  on  fire,  nor  is  there  danger  from  stray 
cinders,  or  of  explosions,  unpleasant  fumes  or  "firing  back." 
Following  is  a  statement  of  the  individual  charges  which 
go  to  make  up  the  total  expenditure  throughout  the  year 
from  July  27,  1912,  to  July  26,  1913: 


.■Vnnual  charge $32.50 

Rental  of  cooker,  at  $3.75  per  quarter 15.00 

Cooking.  2934  kw-hr.,  at  1  cent  per  kw-hr 29.34 

Heating.  20*8  kw-hr..  at  1  cent  per  kw-hr 20 .  68 

Ughtiog,  200  kw-hr..  at  1  cent  per  kw-hr 2 .00 


Coke  and  wood . 

Total 


$99.52 
22  75 


TABLE  III — DAILY  ENERGY  CONSUMPTION 

FOR  COOKING,  IN   KW-HR. 

,  FOR 

THE 

PERIOD  SEPT.  2g 

,  I9I2,  TO 

JULY  26,  1913 

October,  1912 

November, 

1912 

D 

bcbmbbr,  1912 

Jaxuarv,  1913 

Fbbriary.  I9U 

We«k  Ending 

,           , 

, 

5 

12 

19 

26 

2 

9      ;     16 

23 

30 

7 

14 

21 

28    :     4 

11 

18 

25 

1 

8         15 

22 

Sunl.-iv 

6 

4 

7 

5 

5 

5          6 

6 

8 

5 

5 

5 

6 

6 

6 

7 

7 

S          6 

12 

M..n.!a> 

S 

6 

9 

8          8 

8 

5 

7 

21 

36 

7 

6 

8 

13 

6 

6          5 

6 

Tuesday 

12 

11 

14 

13 

9 

11         U 

13 

12 

14 

6 

17 

10 

12 

13 

13 

9 

6    1      8 

11 

11 

11 

11 

6 

11 

14        13 

6 

9 

7 

6 

10 

13 

8 

9 

12 

10 

9    1      7 

6 

Thursday       . 

9 

8 

7          8 

17 

12 

9 

8 

11 

5 

8 

9 

6 

11 

12        to 

10 

Friday 

15 

6 

13 

10 

11 

8        12 

13 

6 

R 

7 

7 

3 

13 

11 

9 

12 

10          5 

10 

Satui  lay 

14 

12 

14 

12 

'^ 

12        14 

12 

11 

12 

13 

13 

6 

13 

12 

14 

17 

17 



72 

60        47 

12 

Weekly  total 

72 

57 

76 

64 

62 

65        72 

75 

63 

62 

66 

99 

50  •      48 

65 

70 

77 

67 

Week  Ending 

1 

Ma 

RCH,  1913 

April 

1913 

May,  1913 

JOHB, 

1913 

July 

1913 

1 

8 

15 

22 

29 

$ 

12 

10 

17 

24 

31 

7 

14 

21 

28 

5 

12 

19 

Sunday 

6 

6 

9 

8 

6 

8 

J 
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12 

13 

10 

14 

8 

8 

5 

8 

8 

4 

6 

10 

8 

8 

10 

10 

8 

6 

9 

7 

4 

Tu^l.iv 

13 

10 

11 

10 

12 

11 

10 

10 

15 

9 

12 

10 

11 

6 

IS 

8 

V,' '   '  ■  - 

.N 

10 

8 

8 

12 

12 

12 

7 

6 

14 

13 

14 

11 

10 

7 

9 

9 

13 

T 

in 

8 

14 

14 

7 

10 

II 

15 

10 

10 

11 

11 

9 

11 

10 

14 

8 

10 

9 

9 

I-- 

12 

8 

10 

6 

10 

11 

14 

10 

10 

11 

11 

13 

7 

8 

9 

10 

s- 

11 

14 

10 

15 

13 

II 

18 

11 

IS 

10 

12 

13 

15 
86 

14 

72 

9 

68 

10 

10 

9 

11 

12 

10 

Wct-ay  WUl  .. 

1    '^ 

69 

66 

74 

71 

69 

83 

65 

62 

85 

84 

81 

86 

50 

78 

56 

57 

56 

a 

power  taken  for  all  electrical  purposes  in  the  flat  on  Mon-  There  is  also  the  great  advantage  of  perfect  cleanliness 

day,   Jan.   20.    11313    (weather,    fair;   temperature   45   deg.  Saucepans,   for  instarjce,  can  never  become  sooty  outside. 

Fahr.V     Alongside   it   is  shown   the  station   load   for  the  This  fact  alone  saves  a  not  inconsiderable  amount  of  labor, 

same  day,  though  to  a  very  different  scale.     These  curves  Then,  too,  the  walls  and  ceiling  of  the  kitcben  remain  much 

are  placed  on  the  same  chart  with  the  object  of  showing  longer  clean. 
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Illumination  and  Wiring 

Lighting  the  Way  Off  the  Traveled  Path 

•  The  Majestic  Theater,  Fort  Worth,  Tex.,  is  located  one 
square  back  from  the  main  street  of  the  city.  To  attract 
the  attention  and  patronage  of  the  public  in  the  more  trav- 
eled thoroughfare  the  theater  management  has  therefore 
arranged  to  have  the  connecting  alleyway  lighted  by  the 
elaborate  tungsten  installation  shown  herewith.  At  inter- 
vals ornamental  steel  posts  on  each  side  of  the  street  sup- 


ALLEVW.W    LIGHTING    AT    FORT    WORTH,    TEX. 

[port  250-vvatt  lamps  covered  by  porcelain  enameled  shades, 
!i  which  take  the  place  of  gar  "arcs"  formerly  used.  In  addi- 
'tion  to  the  250-watt  lamps,  the  principal  spectacular  effect 
J  is  furnished  by  strings  of  40-watt  lamps  run  down  each 
Inside  of  the  street.  These  conduit  lines  are  suspended  from 
jthe  steel  posts  and  are  securely  braced  by  small  channel 
'irons.  Each  line  of  sockets  at  the  side  of  the  street  con- 
itains  100  such  40-watt  tungsten  lamps. 

The  arch  over  the  entrance  to  the  street  is  made  of  wire 
imesh,  the  letters  being  of  wood  coated  with  goldleaf.  The 
lamps  on  the  arch  are  also  40-watt  tungsten  units.  The 
■entire  installation  is,  of  course,  a  great  improvement  over 
[the  gas-arc  lighting  previously  used.  The  management  of 
ithe  theater  is  very  highly  pleased  with  the  illumination 
[obtained,  attributing  the  large  increase  in  its  business  this 
feeason  to  this  display  lighting. 


Electric-Sign  Regulation  at  Boston 

:  .\  new  law  relative  to  the  display  of  signs,  awnings  and 
>ther  projections  in  the  public  ways  of  Boston,  Mass. 
j;  Chapter  680,  .\cts  of  1913),  became  effective  on  Aug.  12. 
jly  the  terms  of  which  the  board  of  street  commissioners 
;ias  complete  authority  to  regulate  the  placing  of  all  such 
tructures  and  to  prescribe  the  conditions  under  which  they 
inay  be  used.  A  maximum  fee  of  $l  per  sign  permit  may 
lie  assessed.  The  act  does  not  apply  to  poles,  wires,  con- 
duits and  other  distributing  equipment  for  public  utility 
ervice.  Hearings  were  begun  by  the  board  a  few  days 
Igo  for  the  purpose  of  preparing  sign  regulations  and 
jSntative  rules  were  discussed.  According  to  present 
lans  the  board  will  require  that  signs  affixed  to  buildings 
't  right  angles  must  clear  the  sidewalk  by  10  ft;  unillu- 
;iinated  signs  may  project  not  over  i  ft.  over  the  walk, 
[lurainated  signs  not  more  than  4  ft.  To  guarantee  that 
jlese  signs  are  safely  supported  and  properly  wired  in- 
'bection  by  the  city  building  department  and  by  the  city 
]fire  department  is  to  be  required. 


Magnetite-Arc  Lamps  at  Owatonna,   Minn. 

The  city  of  Owatonna,  Minn.,  recently  installed  fifty 
magnetic-arc  lamps  of  the  inverted  ornamental  type.  This 
installation  was  put  in  from  the  proceeds  of  a  bond  issue, 
the  work  being  done  by  the  city  with  day  labor. 

Energy  is  furnished  by  the  Public  Service  Operating 
Company  of  Owatonna  at  5  cents  per  kw-hr.  measured  at 
the  switch.  The  city  furnishes  electrodes,  rectifier  tubes 
and  other  necessaries,  and  makes  repairs.  The  electric 
company  trims  the  lamps.  To  date,  the  cost  of  energy  has 
been  3.04  cents  per  lamp-hour. 

The  conductors  are  inclosed  in  2-in.  iron  conduit  laid 
behind  the  curbs.  The  cable  used  is  No.  6  stranded,  cov- 
ered with  a  0.219-in.  layer  of  30  per  cent  Para  braided  rub- 

COST   OF    INSTALLING   FIFTY   MAGNETITE-ARC  LAMPS   ON    POSTS 
AT    OWATONNA,    MINN. 

Fifty  lamps,  at  $35  each SI  ,  750.00 

Fifty  cut-outs  and  lightning  arresters  .  .         . 231.50 

8,500  ft.  2-in.  iron  conduit,  at  S12. 82  per  100  ft 1,089.70 

9,000  ft.  cable,  at  17J  cents  per  ft 1 .552  .50 

600  ft.  connecting  cable 80 . 1 9 

Fifty  posts,  cast  iron,  600  lb.  each,  at  $25 1,250.00 

Extra  fittings  and  repairs  to  tools. .  .■ 19.81 

Freight 173.47 

Labor 468.25 

Cement,  twenty-five  sacks,  at  50  cents 12  .50 

Total 

ost  of  rectifier 

Total,  including  rectifier, 


$6,627.92 
1,900.00 

$8,527.92 


ber  and  0.047  in.  of  lead.  Specifications  called  for  a  work- 
ing pressure  of  7500  volts  and  a  breakdown  test  of  16,000 
volts,  which  was  withstood  in  a  test  at  the  University  of 
Minnesota. 

In  Fig.  I  is  shown  a  single  lamp-post.  Each  post  has  a 
base  14  in.  square  and  is  painted  a  French  green,  the  caps 
included.  The  rich  red-brown  color  of  the  insulators  helps 
to  enliven  the  appearance.  The  posts  are  made  of  cast  iron 
and  weigh  600  lb.  each.  The  lamps  are  of  the  magnetite- 
arc  type,  requiring  6.6  amp,  and  were  manufactured  by 
the  General  Electric  Company.  The  standards  are  spaced 
at  an  average  distance  of  about  90  ft.  measured  along  the 
street,  and  are  staggered,  four  being  used  in  a  280-ft.  block 
and  six  in  a  462-ft.  block.  The  installation  lights  5323 
linear  ft.  of  street,  illuminating  a  pavement  area  estimated 
at  29,184  sq.  yd. 

The   accompanying   table   gives  the   cost   of  the   installa- 


FIGS.    I    AND 


-SINGLE  LAMP-POST  AND  NIGHT   ILLUMINATION 
AT    OWATONNA,    MINN. 


tion  in  detail.  The  rectifier  was  bought  by  the  Public 
Service  Operating  Company  with  the  understanding  that 
if  the  city  ceased  using  the  company's  service  within  ten 
years  the  city  would  purchase  the  rectifier,  paying  one- 
tenth  of  the  original  cost  for  each  year  from  the  time  the 
company's  service  was  discontinued  til!  the  ten  years 
expired. 
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European  and  American  Wiring:  Practice 

By  a.  II.  Uernharo 
In  a  previous  article  (Jan.  11,  1913)  the  writer  described 
the  flexible-cord  system  of  wiring  as  used  in  Kuropcan 
countries,  especially  France  and  Italy.  While  that  is 
probably  tlic  most  used  method  of  interior  wiring  for  cir- 
cuits of  small  current-carrying  capacity  in  finished  houses, 
a  great  deal  of  wooden  molding  is  also  used,  chiefly  in  com- 
bination with  fle.vible-cord  wiring  for  ceiling  circuits. 
Although  the  use  of  wooden  molding  for  wires  has  been  pro- 
hibited in  Germany,  Austria  and  Switzerland,  and  the 
writer  believes  in  Italy  also,  wiring  in  molding  is  very 
popular  in  France  on  account  of  its  low  cost  and  sight- 
liness as  compared  with  open  wiring  on  cleats  or  porcelain 
knobs. 

Wiring  in   Molding 

Wooden  molding  in  France  is  proportioned  differently 
from  American  molding.  Owing  to  the  prevalent  use  of 
No.  19  unbraided  wire  for  branch  circuits,  narrow  molding 
with  very  small  slots  is  considered  ample.  It  cannot  be 
denied  that  this  type  of  construction  permits  making  a  very 
neat  and  inconspicuous  job,  especially  as  no  bulky  porcelain 
devices  are  used  at  junctions.  The  division  between  the 
slots  of  the  wooden  molding  is  cut  out  with  a  chisel  to 
make  room  for  such  splices  as  are  necessary,  and  after 
these  are  made  the  cap  of  the  molding  covers  them  com- 
pletely. 

This  molding  is  generally  made  of  pin<;  and  is  often 
nailed  unpainted  against  brick  walls  in  cellars,  hotel 
kitchens,  laundries  and  other  damp  places.  The  outside  of 
the  completed  molding  may  subsequently  be  painted  to 
match  the  decorations  of  the  place  in  which  it  is  installed, 
but  while  in  France  the  writer  saw  no  wooden  molding 
painted  on  the  inside  except  that  installed  under  his 
direction.  In  many  instances  wiring  is  installed  on  the 
outside  walls  of  buildings  in  molding  with  slots  large 
enough  to  contain  lead-covered  conductors. 

No  effort  is  made  in  France  to  supply  special  types  of 
snap-switches,  receptacles,  rosettes,  etc.,  to  fit  wooden  mold- 
ing. When  any  wiring  device  is  to  be  attached  to  a  circuit 
the  molding  is  cut  off  at  the  proper  place  and  a  thin  wooden 
block  is  fastened  to  the  wall  or  ceiling.  The  wiring  device 
is  attached  to  this  block  after  slots  have  been  cut  and  holes 
bored  in  its  back  to  admit  of  the  wires. 

French  and  Italian  practice  (and,  to  a  great  extent,  that 
of  other  European  countries  as  well)  avoids  centralizing 
branch-circuit  fuses  and  switches  on  panelboards.  as  is  done 
in  America.  If  the  wiring  is  done  with  wooden  molding, 
with  flexible  cord,  with  cleats  or  knobs,  or  even  with  con- 
duit, it  is  usual  to  place  a  fuse  for  each  lamp  or  group 
of  lamps  where  the  branch  circuit  is  tapped  into  the  mains. 
For  small  branch  circuits  carr>-ing  currents  as  high  as  3 
amp  a  very  popular  scheme  is  to  place  a  single-pole  open- 
wire  fuse  inside  the  cover  of  the  snap-switch  controlling 
the  circuit.  In  this  way  practically  each  lamp  is  pro- 
tected by  a  separate  cut-out,  so  that  if  trouble  occurs  with 
one  lamp  the  others  will  not  be  affected.  The  experience 
of  the  writer  has  been  that  these  small  fuses  give  much 
more  trouble  than  they  are  worth.  an<l  that  the  American 
system  of  bringing  all  branch  circuits  to  a  panelboard,  and 
equipping  the  panelboard  with  a  double-pole  cut-out  for 
each  circuit  is  by  far  the  better  plan.  The  writer  believes 
that  no  conductor  of  less  than  1.6  mm  in  diameter  (No.  14) 
should  be  used  (excepting  flexible  cords),  as  the  difference 
in  cost  over  smaller  wire  is  insignificant  in  comparison 
with  the  superior  mechanical  strength  and  conductivity 

Wire 

Excellent  rubber-covered  wire  of  the  better  grades  is 
supplied  by  the  reputable  manufacturers  in  France  and 
Italy  and  is  usually  listed  under  trade  denominations. 

Probably  90  per  cent  of  this  wire  is  supplied  taped,  with- 


out even  a  single  braid,  as  single-braided  wire  costs  about 
20  per  cent  more  than  unbraided  and  is  not  considered 
worth  the  difference.  The  writer  saw  no  double-braided  or 
triple-braided  wire  in  Europe,  except  perhaps  in  flexible 
cables  for  portable  lamps  and  motors.  The  trade  designa- 
tions follow : 

I.igtit  vulcanized   rubber   insiulation    (unguaranteed). 

Medium  vulcanized  rubber  insulation   (unguaranteed). 

lieavy  vulcanized  rubber  insulation   (unguaranteed). 

\'ulcanized  rubber  insulation,  guaranteed  insuLition  resistance  of  300 
megohms  per  km  after  twenty-four  hours'  immersion  in  water  at  15  dcg.  C. 

Vulcanized  rubber  insulation,  guaranteed  600  ^megohms  ai'ter  twenty- 
four  hours'  immersion  at  24  deg.  C. 

Vulcanized  rubber  insulation,  guaranteed  1200  megohms  after  twenty- 
four  hours'  immersion  at  24  deg.  C. 

Vulcanized  rubber  insulation,  guaranteed  3000  megohms  after  twenty- 
four  hours'  immersion  at  24  deg.  C. 

Vulcanized  rubber  insulation,  guaranteed  5000  megohms  after  tweaty- 
four  hours'  immersion  at  24  deg.  C. 

All  the  above  grades  of  wire  are  also  furnished  with  lead 
sheaths.  These  lead-covered  w^ires  are  very  popular  in 
France  and  Italy  for  outdoor  work  and  for  work  in  damp 
places  when  the  wires  are  not  supported  on  insulators. 
In  such  installations  the  wires  are  held  in  place  by  means 
of  small  strips  of  sheet  zinc  tacked  to  the  supporting  sur- 
face. This  type  of  construction  is  preferred  to  iron 
conduit  as  being  cheaper  and  quicker  to  install. 

There  is  no  National  Electrical  Code  in  France,  but  most 
of  the  central-station  companies  make  rules  of  their  own 
in  regard  to  wiring.  For  instance,  most  of  the  rule  books 
issued  by  these  companies  lay  great  stress  on  the  necessity 
of  using  only  copper  conductors  of  at  least  98  per  cent 
conductivity.  A  guaranteed  insulation  resistance  of  300 
megohms  per  km  is  generally  specified  for  all  insulated 
wire  except  flexible  cords.  It  is  recommended  that  all 
joints  be  soldered,  using  only  rosin  as  a  flux.  The  other 
rules  are  mostly  unimportant. 

The  writer's  experience  has  been  that  the  enforcement 
of  the  above  rules  is  largely  subject  to  the  contractor's 
wishes,  especially  the  rule  concerning  soldered  joints.  In 
fact,  it  is  almost  necessary  to  supervise  personally  the 
making  of  each  joint,  in  order  to  be  sure  that  the  wireman 
W'ill  actually  take  the  trouble  to  solder  it,  so  little  do  French 
wiremen  seem  to  be  accustomed  to  the  use  of  solder  when 
splicing  small  wires  on  interior  house  wiring.  There  seems 
to  be  considerable  hesitation  on  the  part  of  French  central- 
station  companies  about  enforcing  their  wiring  rules,  their 
legal  right  to  do  so  not  being  clearly  established. 

In  European  countries  conductors  having  a  diameter  of 
0.9  mm  (No.  19)  are  very  commonly  used  for  branch 
circuits  feeding  up  to  three  or  four  lamps.  Contractors 
using  other  methods  have  often  been  accused  of  squan- 
dering money  by  using  wire  of  a  diameter  of  1.6  mm  (No 
14)  for  all  branch  circuits.  Experience  in  conduit  work 
has  shown  that  even  a  single  braid  is  not  absolutely  neces- 
sary, and  often  it  has  been  found  preferable  to  eliminate 
the  costly  braid  and  apply  the  saving  in  price  toward  the 
substitution  of  wire  with  600  megohms  per  km  insulation 
resistance  instead  of  300  megohms. 

Knob  and  Tube  Work 

Besides  being  preferred  to  molding  in  Germany,  Austria 
and  Switzerland,  open  wiring  with  cleats  and  knobs  is  ver> 
popular  in  Italy,  and  to  a  lesser  extent  in  France.  How- 
ever well  work  of  this  kind  may  be  done,  the  wires  an 
sure  to  sag  and  look  untidy  in  a  very  short  time,  making 
this  style  of  construction  entirely  out  of  place  in  resi- 
dences, stores,  hotels,  etc.,  where  it  is  quite  commonl) 
seen  in  Europe.  Although  wire  covered  with  fancy  mer 
cerizcd  cotton  braid  of  a  color  to  harmonize  with  the  sur 
roundings  is  often  used,  the  unsightliness  of  this  type  0 
wiring  offends  the  French  taste,  and  molding  is  therefot 
used  generally  in  France.  When  Swiss  or  German  con 
tractors  do  wiring  in  France,  however,  they  frequentl; 
use  cleat  or  knob  wiring,  as  in  their  own  countries  the  us 
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of  molding  is  no  longer  approved.  For  installations  in 
factories,  cellars,  damp  places,  etc.,  cleat  or  knob  work 
is  considered  good  practice  even  in  France,  and  is  used 
quite  extensively.  Special  wire  without  rubber  insulation 
is  used  as  a  rule  for  work  in  such  locations. 

A  great  many  small  cleats  with  two  grooves  about  an 
inch  apart  and  only  one  screw  hole  are  used  for  branch 
circuits,  but  these  are  hardly  advisable.  However,  a  type  of 
cleat  which  has  come  into  use  in  part  of  France  since  the 
Marseilles  International  Electrical  Exposition  ot  1908  is 
considered  very  meritorious.  It  is  made  of  greenish  glass, 
about  3  in.  wide  over  all  and  1.25  in.  broad,  and  is  provided 
with  three  grooves  for  wire  up  to  about  No.  12  in  size. 
There  are  two  screw  holes  for  fastening.  The  great  advan- 
tages of  this  type  of  cleat  consist  not  only  in  the  broad 
bearing  space  provided  for  the  wires  but  also  in  the  fact 
that  it  is  furnished  with  two  high  legs  which  keep  the 
wires  about  i^  in.  from  the  supporting  surface.  Although 
the  distance  maintained  between  wires  in  this  cleat  is  less 
than  that  of  American  types,  the  writer  believes  that  it 
could  be  widely  used  here  to  advantage. 

Ordinary  insulating  knobs  are  practically  the  same  in 
Europe  as  here,  although  the  absence  of  wooden  lathing 
in  houses  of  European  construction  often  makes  it  incon- 
venient to  attach  the  knobs  by  screws  to  the  plastered 
walls.  Hence  the  knobs  are  commonly  supplied,  singly 
and  "in  gangs,"  mounted  with  machine  screws  upon  gal- 
vanized iron  strips  provided  with  projections  adapted  to 
be  plastered  into  holes  cut  in  the  walls  or  ceilings.  This 
is  a  great  convenience  where  knobs  are  used  on  stone, 
brick,  hollow-tile  or  reinforced-concrete  construction. 
•  Outdoor  work  is  generally  done  with  porcelain  or  glass 
I  insulators,  and  at  present  bare  copper  wire  is  used  almost 
exclusively  for  this  work.  The  one  point  which  is  most 
noticeable  in  European  insulator  work  is  the  fact  that 
cross-arms  are  rarely  used,  each  insulator  being  attached 
to  the  pole  or  wall  by  a  separate  galvanized-iron  bracket. 


Recent  Telephone  Patents 

Ringing  is  usually  accomplished  by  the  use  of  alternating 
current,  but  in  a  system  invented  by  Mr.  O.  M.  Leich,  of 
Genoa,  III.,  direct  current  is  used  with  a  vibrating  polarized- 
type  bell.  The  invention  lies  in  the  arrangement  of  the  cir- 
cuits so  that  the  potential  normally  maintained  on  the  line 
will  not  affect  the  bell.  A  reversed  current  is  applied  when  the 
ringing  key  is  operated.  Mr.  Leich's  patent  is  assigned  to 
the  Cracraft-Leich  Electric  Company. 

Mr.  C.  V.  Richey,  of  Washington,  D.  C,  has  patented  a 
register  or  lock-out  system  in  which  apparatus  is  used  that 
may  be  actuated  by  the  operator  by  ringing  back  on  the 
calling  line.  The  ringing-back  operation  sets  the  counter, 
and  the  subscriber  completes  the  count  by  restoring  the 
hook  switch  in  replacing  the  receiver.  The  same  apparatus 
may  serve  as  a  lock-out  by  holding  open  the  transmitter 
circuit  until  the  operator  rings  back. 

The  lock-out  system  patented  by  Mr.  R.  C.  M.  Hastings, 
of  Columbus,  Ohio,  is  a  step-by-step  system  in  which  a 
.  selective  mechanism  at  the  exchange  and  circuit-changing 
.devices  at  the  stations  must  operate  synchronously. 
;  A  step-by-step  system  for  which  a  patent  has  been  issued 
to  Mr.  E.  E.  Kleinschmidt,  of  Brooklyn,  N.  Y.,  is  designed 
for  railway  dispatching  work.  The  novelty  lies  in  the  rise 
of  a  common  battery  sufficient  for  all  stations,  all  parts. 
mduding  the  battery,  being  bridged  on  the  line.  This 
patent  is  assigned  to  the  General  Railway  Equipment  Com- 
pany. 

An  improvement  in  automatic  systems  has  been  made 
oy  Mr.  J.  N.  Reynolds,  of  Greenwich,  Conn.,  the  patent 
being  assigned  to  the  Western  Electric  Company.  The 
object  is  to  make  the  operation  of  the  connecting  machines 
"lore  positive  by  rendering  them  irresponsive  to  an  acci- 
dental current  impulse  after  the  selection  of  the  digit. 


Letter  to  the  Editors 

Merits  and  the  Early  History  of  Some  Phase- 
Transforming  Systems 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  peculiarity  of  systems  in  which  currents  of 
one  number  of  phases  are  changed  into  currents  of  another 
number  of  phases  lies  in  the  method  and  means  for  effecting 
the  transformation.  Each  portion  of  the  system  with  its 
given  number  of  phases  is  precisely  the  same  and  operates 
in  the  same  way  as  if  the  system  were  of  that  number  of 
phases  throughout.  For  instance,  if  three-phase  currents  are 
generated  and  supplied  to  apparatus  from  which  two-phase 
currents  are  obtained  and  utilized,  the  three-phase  portion 
of  the  system  behaves  like  any  three-phase  system  and  the 
two-phase  portion  behaves  like  any  two-phase  system. 

One  method  of  eft'ecting  a  transformation  from  one-phase 
to  two-phase  was  patented  by  Dr.  Charles  P.  Steinmetz. 
This  method  is  practised  by  using  two  transformers  so  con- 
structed that  the  reluctances  of  the  magnetic  circuits  are 
different,  by  winding  on  the  magnetic  circuits  in  series  two 
primary  coils  having  dift'erent  numbers  of  turns,  and  by 
making  provision  for  short-circuited  secondaries  around  the 
magnetic  circuits  of  the  two  transformers,  these  coils  being 
in  series  and  having  a  variable  resistance  in  their  circuit. 
Phase  differences  are  obtained  by  using  a  number  of  trans- 
formers equal  to  the  number  of  phases,  and  by  modifying 
the  flux  in  the  magnetic  circuits  of  the  transformers  so 
that  there  is  a  phase  dift'erence  between  the  currents  in  the 
secondary  circuits. 

The  real  purpose  of  this  method  (at  the  time  the  patent 
was  granted)  was  a  change  in  the  magnetic  fluxes  in  the 
circuits  of  induction  motors  or  of  transformers  to  produce 
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two  fluxes  differing  in  phase  from  a  single  alternating  cur- 
rent and  to  utilize  these  differences  in  phase  to  operate  in- 
duction motors;  in  other  words,  to  produce  from  a  single- 
phase  current  a  "split-phase"  current,  that  is,  a  current 
with  two  phases,  known  and  practised  long  before  Dr.  • 
Steinmetz  mentioned  it  in  this  way. 

On  Dec.  26,  1893,  Mr.  Nikola  Tesla  obtained  a  patent  on 
this  identical  method,  that  is,  the  production  of  a  two-phase 
system  from  an  initial  single-pha.se  current.  On  Jan.  27, 
1891,  a  patent  was  issued  to  Mr.  Tesla  on  the  .same  line  of 
invention,  while  on  Dec.  3,  1889,  a  patent  was  issued  to 
Mr.  Tesla  in  which  it  was  shown  that  alternating  currents 
of  different  phases  can  be  obtained  from  a  single-phase 
alternating  current. 

On  Aug.  14,  1888,  Mr.  O.  B.  Shallenberger  obtained  a 
patent  for  a  method  of  obtaining  two  currents  -differing  in 
phase  from  a  single-phase  circuit.  On  July  7,  1891,  Mr.  M. 
von  Dolivo-Dobrowolsky  patented  a  system  in  which  he 
claimed  "...  transformation  from  a  polyphase  cur- 
rent of  one  number  of  phases  to  a  polyphase  current  of 
another  number  of  phases.  .  .  ."  The  only  disclosure 
of  Steinmetz  is  a  method  of  splitting  a  single-phase  current 
into  a  two-phase  current — something  that  had  been  done  in 
the  art  long  prior  to  the  date  of  his  application.  However, 
the  point  which  stimulated  its  special  mention  here  is  that 
in  reading  through  the  clauses  of  his  patent  one  finds  the 
wording  so  broadened  that  it  extends  far  beyond  the  speci- 


M 


ELECTRICAL    WORLD 


Vol.  62,  No.  13 


ficatioii,  so  that  the  patent,  if  interpreted  by  its  woniinj;. 
might  include  the  transformation  of  polyphase  currents  of 
one  niiniber  uf  phases  to  polyphase  currents  of  anotlicr 
number  of  phases,  as  if  he  were  the  first  to  accomplish  this 
in  any  way,  whereas,  as  we  have  seen,  Tesla  and  others  had 
preceded  him.  In  1891  Dobrowolsky  showed  a  large  num- 
ber of  dispositions  of  apparatus  by  which  polyphase  cur- 
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rents  of  one  number  0/  phases  are  transformed  into  poly- 
pliase  currents  of  another  number  of  phases.  This  early 
system  of  transformation  of  Dobrowolsky 's  covers  many 
phase  relations,  including  all  those  commercially  used  at  the 
present  time — that  is,  30,  45.  60,  90,  120,  etc.,  deg. — and,  in 
fact,  is  the  system  of  connections  by  which  the  well-known 
"T"  system  (first  patented  by  Mr.  Charles  !•".  Scott)  was 
made  known  to  the  electrical  field;  hence  the  real  original 
of  the  "Scott"  connection  was  the  Dobrowolsky  system, 
claimed  subsequently  by  Steinmetz. 

In  the  last  paragraph  it  is  stated  that  Shallenbcrgcr  dis- 
closed one  method  in  1888;  the  same  year  (Sept.  8,  1888) 
he  brought  out  anuther  method  clearly  <lescribing  the  appli- 
cation of  resultants,  and  he  produces  from  two-phase  cur- 
rents a  resultant  phase — hence  three-phase  currents,  or  two- 
phase  to  three-phase  (see  Fig.  1). 

The  connection  a  of  Fig.  i  was  modified  by  Scott,  as  is 
shown  at  b:  that  is,  instead  of  connecting  the  winding  at 
the  extreme  end  as  at  a.  Scott  connected  one  of  the  trans- 
former windings  to  the  approximate  center  point  of  the 
other. 

It  is  very  interesting  to  review  the  history  of  the  "Scott- 
Steinmetz"  three-phase  to  two-phase  system  shown  in  vec- 
tor diagram  b  of  Fig.  i.  In  the  year  1894  a  patent  was 
granted  to  Mr.  Charles  F.  Scott  for  the  "T"  three-phase  to 
two-phase  transformation  (using  two  transformers).  Prior 
to  this  (1892)  Huton  &  LeHlanc  had  obtained  a  patent  on 
a  similar  method.  Not  many  years  passed  before  the  Gen- 
eral Electric  Company  (Steinmetz)  came  along  with  the 
same  thing  on  which  Scott  obtained  his  patent.  An  inter- 
ference was  instituted  and  priority  was  granted  to  each  in 
turn.  The  examiner  of  interferences  granted  priority  to 
Scott.  On  appeal,  the  board  of  examiners-in-chief  awarded 
priority  of  the  issue  in  interference  to  Hutin  &•  LeBlanc. 
(a) 
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while  on  a  iiirthcr  appeal  the  Commissioner  of  F'atents  re- 
versed the  dnisii  n  of  the  board  of  examiners-in-chief  and 
awarded  the  iini.rlty  to  Steinmetz.  The  other  parties  ap- 
pealed to  the  court.  By  this  time,  however,  it  is  generally 
understood  that  ihc  patent  interests  of  the  General  Electric 
Company  and  VVcstinghouse  company  had  been  the  subject 
of  agreement  and  were  practically  identical.     During  this 


year  the  Huton  &  LeBlanc  interests  and  patents  were  con- 
tracted for  and  controlled  by  Mr.  George  Westinghouse. 
The  three  contestants  had  come  under  a  single  control  and 
they  immediately  ceased  to  contest.  The  appeals  were  with- 
drawn, and  a  decision  by  the  court  was  thereby  avoided.  A 
patent  was  then  issued  to  Steinmetz  after  the  Scott  patent 
on  the  same  arrangement  was  twelve  years  old.  The  ad- 
vantage of  having  a  new  patent  issued  after  another  patent 
on  the  same  method  was  twelve  years  old  is  quite  obvious. 

In  March,  1894,  Mr.  Charles  F.  Scott  read  a  paper  before 
the  National  Electric  Light  Association  on  "Polyphase 
Transini.'sion"  in  which  he  treated  the  "Scott"  system.  In 
referring  to  the  new  system,  he  said:  "In  considering  the 
marked  advantages  of  the  two-phase  system  of  distribution 
and  of  the  three-phase  system  for  transmission,  it  occurred 
to  me  that  a  combination  of  the  two-phase  systems  might 
secure  the  advantage  of  both  in  a  combined  system,  and  I 
have  worked  out  a  simple  and  effective  method  of  accom- 
plishing this  result." 

No  public  mention  of  any  kind  before  any  society  or  any 
engineering  body  or  the  like  was  made  by  any  person  or 
persons  prior  to  -March,  1894.  During  the  discussion  of  a 
paper  read  by  Mr.  Charles  F.  Scott  before  the  National 
I'.lectrical  Congress  in  1893  Dr.  Charles  P.  Steinmetz  said: 
"Now,  with  regard  to  the  polyphase  and  the  single  alter- 
nating current,  it  makes  no  difference  how  many  phases 
you  use  because  any  system  of  polyphase  currents  can  be 
transformed  into  any  other  system  of  polyphase  currents 
by   using  two   transformers.     .      .  If   I    may  be  per- 
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mitted  to  take  a  look  into  the  future,  although  we  do  not 
know  what  to-morrow  will  bring,  I  think  the  system  of  the 
future  will  be  the  siiigle-phase  system."    This  clearly  goe; 
to  show  that  Steinmetz  had  no  faith  in  any  polyphase  sys- 
tem sufficient  to  warrant  him  to  attempt  to  solve  the  two- 
transformer  Scott  system  prior  to  the  reading  of  the  papei 
by  Scott   in   1894,  and  the  polyphase  conversion  is  but  : 
repetition  of  the  Dobrowolsky  method    of    1891,    alread) 
referred  to.     In  his  patent  Dobrowolsky  stated  that  '"thi 
three-phase    currents    may    again    be    changed    by    passing 
through   other  transformers  into  a    different    number    o 
currents,"    and    with    respect    to  the  different  systems  o 
transmission  that  might  be  used,  he  went  on  further  to  say 
The  mains  may  be  arranged  in  circuit  with  th' 
col's  of  the  transformers   in   the  ordinary   manner  or  b; 
means  of  the  system  of  connections  in   which  each  mail 
forms  a  circuit  with  one  of  the  other  mains  and  one  o 
more    of    the    transformers    (or    transformer    coils),   an' 
which  I  shall  call  'concatenated  circuits,'  the  said  syster 
requiring  only  as  many  mains  as  there  are  currents  to  b 
transmitted,  but  in  this  system  a  common  return  wire  ma 
be  introduced."     Hence,  before  the  year  1890  Tesla.  Brad 
ley,  Dobrowolsky  and  others  jointly  and  in  part  disclose 
all  the  methods  of  electrical  transmission,  transformatit 
and  distribution  which  are  in  common  practice  at  the  pre; 
ent  time. 

In  Fig.  20  is  shown  the  ordinary  "T"  or  Scott  connectio 
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and  two  modifications,  2b  and  2c,  of  this,  as  presented  by 
Steinmetz  in  his  patent  case  against  Scott.  In  reality  the 
three  methods  are  decidedly  distinct;  that  is  to  say,  each 
has  its  particular  distinction  from  any  other,  as: 

(a)  *  *  *  Consists  of  two  single-phase  transforni- 
•ers  of  equal  ratios  or  one  differing  in  ratio  approximately 
13  per  cent  from  the  other.     The  main  transformer,  which 


FIG.  5^THREE-PHASE-TW0-PHASE   FROM   THREE-PHASE  SYSTEM 

is  always  the  one  having  the  100  per  cent  ratio,  has  a  cen- 
ter tap  provided  to  which  the  extreme  end  of  the  other 
transformer  is  connected.  Applying  three-phase  currents 
to  the  three  remaining  ends  of  these  two  transformers — 
that  is,  impressing  three  single-phase  currents,  each  dif- 
fering by  120  per  cent — two-phase  currents  are  obtained 
from  the  secondaries. 

(b)  *  *  *  This  consists  in  using  the  same  trans- 
formers and  the  same  center  of  connection ;  in  fact,  it  is 
identical  in  all  respects  with  a  so  far  as  it  goes,  but  it 
extends  beyond  a.  A  difference  exists  and  to  such  an 
extent  as  to  make  the  method  employed  quite  distinct  from 
either  a  or  c  of  Fig.  2.  The  distinctions  are  fourfold, 
namely,  first,  provision  for  a  special  connection  on  the 
"supplementary"  transformer  in  order  to  obtain  the  de- 
sired two-phase  relations ;  second,  the  two-phase  relations 
are  resultants  and  are  out  of  phase  with  those  of  a  of  Fig. 
2;  third,  the  two-phase  resultant  voltages  are  much  less; 
fourth,  the  two-phase  voltages  are  of  three-wire. 

(c)  This  method  has  so  many  disadvantages  as  to  make 
it  almost  useless,  principally  because  the  connection  of 
coils  on  the  120  deg.  "Y"  system  is  objectionable  and  unre- 
liable for  safe  operation.  Its  distinctions  from  any  of  the 
other  two  are,  first,  that  a  specially  designed  transformer 
is  required  to  handle  correctly  the  two-phase  resultants, 
and,  second,  that  if  three  single-phase  transformers  are 
provided  they  may  be  of  the  ordinary  design,  but  a  special 
tap  is  necessary  for  at  least  one  transformer. 

Of   the    three   different   methods   employed    in    obtaining 
secondary   two-phase   currents,   the   most   reliable   and   the 
cheapest  is  the  Scott  method.     Method   (c)   may  be  reck- 
oned as  taking  its  origin  from  the  "delta"  form,  as  shown 
\  in  Fig.  36. 

According  to  the  method  a  of  Fig.  3,  the  transformer 
windings  are  connected  in  Y,  while  those  of  b  are  delta- 
connected,  but  the  voltages  of  the  corresponding  phases 
in  o  and  b  are  in  phase  with  each  other,  b  having  a  greater 
two-phase  voltage  than  a. 

Fig.  3,  a  and  b,  are  to  be  classed  as  coming  under  the 

heading  of  two-phase  to  three-phase  transformation  with 

three  transformers. 

}      Fig.  4,  b,  shows  another  method  of  transforming  phases 

L  with   three   transformers.      In    this    method   the    magnetic 

I;  fluxes  are  not  modified,  but  they  remain  exactly  the  same 

1  as  if  each  transformer  were  operating  on  a  single-phase 

1.  circuit,  receiving  a  single-phase  current  in  the  primary  and 

giving  out   a   single-phase   current   in   the    secondary.      A 

I  single  polyphase  unit   or   three   single-phase   transformers 

I  may  be  employed,  the  respective  primaries  and  secondaries 

'  having  common  magnetic  circuits. 

The  essence  of  the  method  employed  here  is  that  it  re- 
quires no  modification  whatever  of  the  action  of  the  trans- 
formers used.  In  the  three-phase  system  of  supply  the 
emfs  of  the  primary  coils  differ  by  120  deg.  and  the  emfs 
of  the  secondary  coils  differ  by  the  same  number  of  de- 
grees, there  being  no  modification  of  the  phase  relations 
of  the  two  sets  of  emfs  when  the  three  single-phase  trans- 


formers are  connected  to  give  two-phase  currents  in  two 
pairs  of  conductors  joined  to  approximate  selected  points 
of  the  secondary  coils.  In  other  words,  this  method  is 
based  on  the  fact  that  the  currents  and  emfs  dift'ering  in 
pha-se  relation  may  be  compounded  in  exactly  the  same  way 
that  mechanical  forces  differing  in  direction  are  com- 
pounded, there  being  in  each  case  a  resultant  dependent 
upon  the  magnitude  and  relation  of  the  forces  that  are  in- 
volved. 

From  the  practical  viewpoint  the  above-described  groups 
of  three-phase  to  two-phase  methods  are: 

(i)  "T"  or  Scott  Method. — Two  ordinary  single-phase 
transformers  or  one  ordinary  and  one  special  transformer 
connected  in  "T,"  but  in  no  other  way.     (See  Fig.  2,  a.) 

(2)  "T"  or  Scott-Steinmetz  Method. — Two  ordinary 
single-phase  or  one  ordinary  and  one  special  transformer 
connected  in  "T,"  but  in  no  other  way.     (See  Fig.  2,  b.) 

(3)  "^"  Two-Phase  Method. — Three  ordinary  single- 
phase  transformers  or  one  ordinary  and  one  special  trans- 
former connected  in  "V"  to  a  three-phase  supply;  but  never 
in  delta. 

(4)  "Delta"  Two-Phase  Taylor  Method. — Always  three 
ordinary  single-phase  transformers  and  always  connected 
in  delta.     (See  Fig.  4,  b.) 

Method  (4)  has  the  three  following  main  distinctions 
from  methods  (2)  and  (3)  :  First,  different  apparatus  is 
necessary  to  obtain  equal  results;  second,  distinct  method 
of  connecting  the  apparatus;  third,  different  phase  rela- 
tions of  the  two-phase  resultant  voltages,  prohibiting 
parallel  operation  with  the  others. 

And,  as  regards  the  use  of  either  (l),  (2)  or  (3),  when 
any  one  unit  of  the  group  becomes  disabled  it  is  impossible 
to  operate  and  deliver  polyphase  currents,  as  can  be  done 
in  the  case  of  (4),  which  has  the  advantage  of  delivering 
three-phase  and  two-phase  currents  when  any  one  unit 
becomes  disabled  by  simply  dropping  back  to  the  open  delta 
or  V  connection,  as  at  c  in  Fig.  4. 

In  an  article  on  the  Lauffen-Frankfort  transmission  sys- 
tem in  the  London  Electrician  of  Sept.  18,  1891,  communi- 
cated by  Dr.  Gisbert  Kapp,  there  is  described  a  system  in 
which  three-phase  currents  generated  at  Lauffen  by  three- 
phase  transformers  were  transmitted  to  Frankfort,  a  dis- 
tance of  no  miles,  the  three-phase  currents  being  conveyed 
by  three  conductors  such  as  are  shown  in  Fig.  5. 

At  the  receiving  end  (Frankfort)  the  secondary  circuits 
of  the  three-phase  transformers  were  connected  so  that  a 
four-wire  system  was  employed;  thus  in  this  early  system 
use  was  made  of  the  same  method  of  transformation — 
that  is,  three-phase  to  two-phase  or  vice  versa. 

If  the  Lauffen-Frankfort  plant,  indicated  at  a'  and  b'  of 
Fig.  5,  be  compared  with  the  arrangements  a  and  b  of  Fig. 
3,  it  will  be  seen  that  the  latter  involve  nothing  in  the 
way  of  transformation,  transmission  or  distribution  dis- 
tinct from  what  was  already  in  use  other  than  the  fact 
that  one  transformer  has  a  greater  or  lesser  number  of 
turns  or  a  different  part  of  its  winding  connected  to  obtain 
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the  two-phase  relation.  The  same  thing  applies  (if  at  all 
necessary)  to  the  Lauffen-Frankfort  plant,  since  if  one 
transformer  is  connected  as  at  b  the  remaining  two  half- 
coils  must  have  the  same  ratio  tap  for  flexibility  and  reli- 
abilitv  of  operation.     (See  Fig.  6.) 

William  T.  Taylor. 
Richmond,  Surrey,  England. 
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Lon^-Span  Construction   for  Telephone   Lines  on 
Transmission  Towers 

A  power  transmission  company  in  northern  New  York 
State  has  adopted  a  type  of  construction  for  the  telephone 
circuit  used  in  connection  with  its  high-tension  lines  which 
does  away  with  the  difficulties  usually  encountered  in  long- 
span  telephone  construction.  As  the  towers  were  spaced 
about  350  ft.  apart,  the  tensile  strength  of  the  light  copper 
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LONG-SPAN  CONSTRUCTION   FOR  TELEPHONE  LINES 

telephone  wire  prohibited  the  dispatch  line  from  being 
placed  on  the  main  towers  without  some  intermediate  sup- 
port. Accordingly  a  light  seven-strand  messenger  cable 
was  strung  below  the  high-potential  wires,  and  upon  this 
supporting  steel  cable  are  hung  iron  brackets  such  as  are 
sometimes  used  on  long-distance  telephone  lines  for  making 
phantom  transpositions.  Three  of  these  supporting  brackets 
in  each  tower  span  divided  the  weight  of  the  telephone 
spans  into  four  parts,  so  that  it  is  readily  supported  and 
the  danger  of  trouble  on  the  telephone  line  due  to  accidental 
short-circuits  caused  by  the  wires  swinging  together  is  re- 
duced to  a  minimum.  The  high-tension  lines  and  the  tele- 
phone wires  are  placed  in  separate  vertical  planes  in  order 
to  lessen  the  danger  of  contact  should  one  of  the  power 
wires  fall. 


Pumping  and  Heating  of  Oil  Fuel 

By  R.  T.  Strohm 

In  every  oil-fuel  installation  there  must  be  pumps  to 
draw  the  oil  from  the  storage  tanks  and  deliver  it  to  the 
burners  under  pressure.  The  storage  tanks  are  invariably 
located  underground  and  therefore  at  a  lower  level  than 
the  burners.  The  primary  purpose  of  the  pumps,  conse- 
quently, is  to  lift  the  oil  from  the  tanks.  The  heavy  oils 
employed  for  fuel  are  usually  too  viscous  and  sluggish  to 
flow  freely  of  their  own  accord,  and  so  the  pumps  fulfil  the 
second  object  of  supplying  the  oil  under  pressure.  In  this 
way  the  ma.ximum  amount  of  oil  supplied  may  be  regu- 
lated to  suit  the  demand,  regardless  of  the  condition  or 
quality  of  the  oil. 

One  of  the  simplest  methods  of  insuring  a  steady  pres- 
sure of  oil  at  the  burners  is  to  use  a  standpipe.  as  shown 
in  Fig.  I.  The  oil  is  drawn  from  the  storage  tank  through 
the  suction  pipe  a  by  the  pump  b  and  is  discharged  through 
the  pipe  c  into  the  standpipe  rf.  This  is  made  of  4-in.  pipe 
and  is  of  sufficient  height  to  give  the  desired  pressure  of 
oil  at  the  burners.  An  overflow  pipe  c  one  or  two  sizes 
larger  than  the  discharge  pipe  c  is  connected  near  the  top 
and  is  carried  back  to  the  storage  tank.  The  speed  of  the 
pump  is  regulated  so  that  the  amount  of  oil  delivered  is 


somewhat  in  excess  of  that  used  by  the  burners.  As  a 
result,  the  standpipe  is  constantly  kept  full  to  the  level  of 
the  overflow.  The  excess  of  oil  simply  flows  back  to  the 
storage  tank  through  the  pipe  e,  and  as  the  height  of  the 
oil  column  in  the  standpipe  remains  unchanged,  the  pres- 
sure in  the  oil  main  /,  leading  to  the  burners,  remains 
constant.  The  pipe  g  is  an  extension  of  the  standpipe  that 
serves  as  a  trap  for  water  and  sediment  contained  in  the 
oil.  These  impurities,  being  heavier  than  the  oil,  fall  to 
the  bottom  of  the  pipe  g  and  may  be  blown  out  at  intervals 
through  the  pipe  h.  A  vent  cock  i  is  added  at  the  top  of 
the  standpipe  to  allow  the  release  of  gas  that  enters  with 
the  oil  and  collects  above  the  column. 

The  object  of  maintaining  a  uniform  pressure  of  oil  is 
to  insure  proper  working  of  the  burners  and  economical 
combustion.  If  the  pressure  were  allowed  to  vary  rapidly, 
the  rate  of  flow  of  the  oil  would  be  changed  and  the  burners 
would  work  erratically.  Not  only  that,  but  the  ratio  of 
air  to  oil  would  be  altered  continually  and  inefficient  com- 
bustion W'Ould  result.  There  seems  to  be  no  fixed  value 
for  the  pressure  at  which  the  oil  is  delivered  to  the  bur- 
ners. In  an  extended  series  of  tests  made  by  the  Bureau 
of  Steam  Engineering  of  the  United  States  Navy,  the  pres- 
sure varied  from  9  lb.  to  160  lb.  per  sq.  in.,  depending  on 
the  type  of  burner,  the  quality  of  the  oil  and  the  nature  of 
the  installation.  In  the  greater  number  of  cases,  however, 
the  pressure  lies  within  the  limit?  of  10  lb.  and  50  lb. 
per  sq.  in. 

The  required  height  of  the  column  of  oil  in  the  stand- 
jiipe  to  produce  a  desired  pressure  may  easily  be  calculated. 


FIGS.      I      AND     2 — STANDPIPE     USED     TO     SECURE     STEADY     OIL 
PRESSURE    AND    SAFETY    DEVICE    FOR    DRAINING    STANDPIPE 

if  the  specific  gravity  of  the  oil  is  known,  by  the  use  of 
the  formula  H  =  2.304  P  h-  G,  in  which  H  is  the  height  of 
oil  column,  in  feet;  P,  the  required  oil  pressure,  in  pounds 
per  square  inch,  and  G,  the  specific  gravity  of  oil  used. 

The  height  H  of  th.'*  oil  column  thus  found  is  the  ver- 
tical distance  between  the  level  of  the  burner  orifices  and 
the  level  of  the  overflow  at  the  top  of  the  standpipe.    For 
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example,  if  a  pressure  of  15  lb.  per  sq.  in.  is  required  and 
the  oil  has  a  specific  gravity  of  0.96,  the  height  of  the  oil 
column  must  be 

H  =  ^.304  X  15  H-  0.96  =  36  ft. 
With  the  standpipe   arrangement,   a  considerable  quan- 
tity is  stored  at  a  point  above  the  level  of  the  burner  out- 


~  Heater  Head 


FIG.    3 .METHOD    OF    OBTAIXIXG     UXIFOR.M     OIL    PRESSURE 

lets;  consequently,  if  a  burner  should  inadvertently  be  left 
open  when  out  of  service,  the  furnace  would  be  flooded 
with  oil.  Because  of  this,  some  insurance  companies  re- 
fuse to  insure  plants  in  which  oil  is  fed  by  gravity. 

The  danger  of  flooding  with  oil  may  be  overcome  b} 
using  a  safety  device,  so  that  when  there  is  no  steam  pres- 
sure for  atomizing,  the  oil  in  the  standpipe  will  be  re- 
turned to  the  storage  tank.  .An  arrangement  of  this  kind 
is  shown  in  Fig.  2.  The  pipe  a,  leading  from  the  stand- 
pipe  to  the  burners,  has  a  branch  c,  in  which  is  fitted  a 
cock  d  that  is  opened  when  the  weighted  lever  e  is  allowed 
to  fall.  This  lever  is  connected  by  a  chain  /  to  the  piston 
rod  g  of  a  small  piston  in  the  cylinder  h.  A  steam  pipe 
from  the  boiler  is  attached  at  i  and  a  pipe  ;'  leads  to  the 
oil  pump,  so  that  the  steam  supply  to  the  pump  must  pass 
through  the  cylinder  h.  The  pressure  of  the  steam  forces 
the  piston  to  the  upper  end  of  the  cylinder  and  holds  it 
there,  thus  keeping  the  cock  d  closed  as  long  as  there  is 
sufficient  pressure  in  the  boiler.  But  when  the  steam  pres- 
sure falls  below  that  required  to  run  the  pump  and  atomize 
the  oil,  the  lever  e  drops  and  opens  the  cock  d,  thus  allow- 
ing all  the  oil  in  the  standpipe  to  run  back  into  the  stor- 
age tank. 

\nother  way  of  maintaining  a  uniform  pressure  of  oil 
to  employ  a  duplex  feed-pump  and  to  put  on  the  dis- 
charge pipe  a  relief  valve  set  to  open  when  the  desired 
pressure  is  exceeded.  A  side  view  of  such  an  apparatus  is 
shown  in  Fig.  3  in  connection  with  a  longitudinal  section 
of  an  oil  heater.  The  duple.x  pump  a  has  a  suction  pipe  b 
that  leads  direct  from  the  storage  tank.  The  discharge 
ironi  both  sides  of  the  pump  is  led  through  the  pipe  c  to 
the  heater  d.  The  air  chamber  e  and  the  relief  valve  /  are 
in  communication  with  the  discharge  pipe  through  the  cross 
g-  The  air  chamber  cushions  the  intermittent  discharges 
of  oil  and  prevents  shocks.  The  relief  valve,  which  is 
•nerely  a  spring-loaded  valve,  is  set  to  the  pressure  desired 
at  the  oil  burners.  As  soon  as  the  pump  supplies  too  much 
O'l.  and  this  pressure  is  exceeded,  the  valve  rises  and  the 
excess  of  oil  is  returned  to  the  storage  tank  by  a  pipe  con- 
nected at  h.     Two  small  pipes  lead   from  the  tops  of  the 

-charge  chambers  to  the  overflow  pipe  and  are  fitted  with 


valves  i  to  allow  any  gas  collecting  in  those  chambers  to 
be  removed. 

The  speed  of  the  pump  is  regulated  automatically  b>  a 
governor  ;'  on  the  steam  line  k  to  the  pump.  The  governor 
consists  of  a  flexible  diaphragm  directly  connected  to  a 
throttle  valve  in  the  steam  line.  One  side  of  the  diaphragm 
is  acted  on  by  the  pressure  of  the  oil,  which  is  transmitted 
through  the  small  pipe  /,  and  on  the  other  side  by  a  spring 
that  can  be  adjusted  as  desired.  When  the  oil  pressure 
rises  too  high,  the  pressure  of  oil  on  the  diaphragm  over- 
comes the  spring  pressure  and  closes  the  throttle  valve 
somewhat.  This  reduces  the  steam  supply  to  the  pump  and 
lessens  its  speed.  The  oil  pressure  then  decreases  and  the 
spring  forces  the  diaphragm  back  again,  opening  the  valve 
and  admitting  more  steam.  By  adjusting  the  tension  of  the 
spring,  a  very  uniform  speed  of  the  pump  may  be  obtained. 
The  exhaust  from  the  steam  ends  of  the  pump  is  led 
through  the  pipe  m  to  the  heater,  where  it  is  used  to  heat 
the  oil.  A  pressure  gage  is  attached  at  n  to  show  the 
pressure  of  the  oil  on  the  discharge  side  of  the  pump. 

The  object  of  the  heater  is  to  increase  the  temperature 
of  the  oil  and  thereby  decrease  its  viscosity.  The  heavy 
crude  oils  are  very  sluggish,  and  in  this  condition  they  are 
not  easily  atomized.  If  their  temperature  is  low.  their  rate 
of  flow  is  still  further  reduced.  Therefore,  a  heater  is 
inserted  in  the  oil  system  to  render  the  oil  more  fluid  and 
easy  to  break  up  into  a  spray.  In  the  illustration  the  heater 
is  placed  between  the  discharge  of  the  pump  and  the 
burners.  It  consists  of  a  cylindrical  outer  shell  d  into 
which  the  exhaust  steam  is  conducted  by  the  pipe  m.  The 
head  o  of  the  heater  has  two  compartments,  and  into  it 
are  screv^-ed  two  sets  of  tubes.  The  larger  tubes  are  closed 
at  one  end  and  fit  over  the  smaller  ones,  which  are  open  at 
both  ends.  The  oil  from  the  pump  flows  into  the  inner 
compartment  in  the  head,  thence  into  the  larger  tubes, 
around  the  smaller  ones,  and  finally  back  through  the  in- 
side tubes  to  the  outer  compartment,  from  which  it  passes 
to  the  burners  through  the  strainer  p.  The  water  and  un- 
condensed  steam  are  drawn  out  of  the  shell  at  q. 

The  form  of  heater  shown  in  Fig.  3  is  efiicient.  because 
the  oil  is  divided  into  a  number  of  thin  films  that  pass  be- 
tween the  outer  and  inner  tubes  while  the  heat  is  trans- 
mitted through  the  outer  tubes.  A  much  simpler  form,  and 
one  that  is  less  expensive,  is  shown  in  Fig.  4.  It  consists 
of  two  cast-iron  cvlinders  a  and  b.  one  inside  the  other. 


FIG.  4 — SIMPLE  OIL   HE.\TER 


FIG.     5 STEA.M     COIL     OIL 

HE.'^TER 


^^ 


FIG.        7 ARRANGEMENT        FOR 

FIG.     6 STEA.M     COIL     OIL  OBTAINING   OIL    TEMPERA- 

HE.\TER  TURE 

The  narrow  space  c  between  the  inner  and  outer  shells  is 
filled  with  the  oil  to  be  heated,  which  flows  in  at  d  and  out 
at  e.  Steam  is  led  into  the  inside  cylinder  through  a  pipe 
/.  and  the  water  and  waste  steam  are  removed  at  g.  This 
form  is  not  extremely  efficient,  because  the  cast-iron  walls 
are  thick  and  the  oil  is  not  divided  into  very  thin  sheets. 
Another    way   of   arranging  the   coils   in   the   heater   is 
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shown  in  I-'ig.  5.  The  oil  flows  into  the  heater  shell  a 
through  the  pipe  b  and  surrounds  the  pipe  coils  c,  which 
are  made  up  of  straight  pipes  joined  by  return  bends. 
Steam  is  admitted  into  the  top  coil  through  the  connection 
at  d,  and  the  water  is  drained  out  at  f.  The  oil  flows 
through  thf  heater  from  b  to  /. 

The  heater  shown  in  Fig.  5  is  more  efficient  than  that  in 
Fig.  4,  but  the  one  shown  in 
h'ig.  6  gives  better  heating 
than  either,  because  the  coil 
(I  that  carries  the  steam  has  a 
greater  amount  of  heating 
surface  exposed  to  the  oil. 
It  is  made  in  a  continuous 
coil  that  fits  closely  inside 
I  lie  shell  b.  Steam  enters  at 
and  the  condensation 
escapes  at  d.  The  oil  enters 
.It  c  and  is  discharged  at  /. 

The  corrugated  film  heater 
.■-hown  in  Fig.  8  is  designed 
with  a  view  to  obtaining  a 
very  high  efficiency.  It  con- 
>ists  of  two  spirally  corru- 
.,'ated  copper  tubes  a  and  b. 
I'hese  fit  very  closely,  leav- 
ing only  a  thin  space  between 
them,  and  oil  is  led  into  this 
space  through  the  inlet  c.  It 
flows  upward  between  the 
two  corrugated  tubes  and 
passes  out  at  d.  Steam  is 
admitted  through  the  pipe  c 
and  flows  directly  to  the  in- 
terior /  of  the  tube  b.  At 
the  same  time  a  branch  pipe 
g  admits  steam  to  the  cham- 
ber h  surrounding  the  outer 
tube  and  formed  by  the 
inclosing  cylindrical  shell  1. 
The  oil  film  is  thus  heated 
by  the  transmission  of  heat 
mward  through  the  outer 
lube  and  outward  through 
I  he  inner  tube.  The  steam 
and  oil  flow  in  opposite  di- 
rections, so  that  the  warmest 
oil  meets  the  steam  entering 
the  heater.  This  counter- 
current  adds  to  the  efliciency  fig.  8 — corrugated  film  oil 
of  operation.    The  drain  pipe  heater 

;'  serves  to  remove  all  con- 
densation from  the  steam  chambers,  and  the  shell  is  pro- 
tected by  a  non-conducting  covering  k  that  reduces  the 
loss  of  heat  to  the  surrounding  air.  The  tubes  may  be 
removed  for  cleaning;  or  the  plugs  /  and  m  may  be  taken 
out  and  live  steam  may  be  blown  through  between  the  tubes. 
This  will  quickly  and  thoroughly  clean  out  all  sediment  and 
tarry  deposits. 

As  the  heater  is  placed  between  the  pump  and  the  burn- 
ers, it  is  subjected  to  the  full  pressure  of  the  oil,  and  it 
should  be  tested  to  see  that  it  is  capable  of*  withstanding 
the  maximum  pressure  that  may  be  put  upon  it.  Some 
makers  guarantee  their  heaters  for  a  pressure  of  200  lb. 
per  sq.  in.,  which  is  well  above  the  point  that  will  be 
reached  in  ordinary  work.  The  joints  of  the  steam  coils 
or  of  the  tubes  fitted  in  the  head  of  the  heater  should  be 
ilisolutely  tight,  so  that  no  water  can  leak  into  the  oil  sup-' 
iy.  .Mso,  the  pipes  and  tubes  should  be  arranged  so  that 
ley  can  expand  and  contract  freely,  without  springing 
■  lints  open  and-  causing  leaks. 

Heating  of  the  oil  between  the  pump  and  the  burners  is 
done   to  make   atomization   easier.     In   some   cases,   how- 


ever, it  is  necessary  to  heat  the  oil  in  the  storage  tank  so 
that  it  will  flow  readily  to  the  pump.  This  is  particularly 
true  of  installations  in  cold  climates.  There  are  crude  oils 
that  at  temperatures  of  from  30  to  40  deg.  Fahr.  become 
so  sluggish  that  they  cannot  be  drawn  to  the  pump,  and 
they  must  be  heated  sufficiently  to  cause  them  to  flow.  It 
is  neither  necessary  nor  advisable  to  heat  the  entire  bulk 
of  oil  in  the  storage  tank.  A  steam  coil  can  be  located 
around  the  lower  end  of  the  suction  pipe.  This  will  heat 
the  oil  in  the  immediate  neighborhood  of  the  entrance  to 
the  pipe  and  enable  it  to  be  drawn  up.  In  any  case,  the 
heating  must  not  be  carried  to  a  point  at  which  the  oil  will 
begin  to  decompose,  that  is,  break  up  into  its  constituent 
hydrocarbons.  The  temperature  at  which  decomposition 
occurs  varies  for  oils  of  different  qualities  and  from  differ- 
ent localities,  but  usually  it  does  not  exceed  180  deg.  Fahr, 

The  temperature  of  the  oil  may  be  observed  by  a  ther- 
mometer placed  in  a  mercury  cup  in  the  oil  line  leading  to 
the  burners,  as  shown  in  Fig.  7.  The  pipe  o  conveys  the 
oil  to  the  burners,  and  into  it  is  screwed  a  fitting  b  that 
carries  the  thermometer  tube  c  and  the  scale  d.  At  the 
bottom  is  a  long  cup  e  filled  with  mercury,  in  which  the 
lower  end  of  the  tube  c  rests.  The  heat  of  the  oil  flowing 
through  the  pipe  is  thus  transmitted  to  the  tube  and  the 
temperature  is  registered  on  the  scale. 

If  the  plant  is  of  such  character  that  even  a  brief  shut- 
down would  entail  great  loss  or  inconvenience,  the  oil  pump 
should  be  duplicated,  so  that  one  set  of  pumps  will  be  in 
reserve  in  case  the  other  set  fails.  This  can  be  arranged 
by  using  a  system  of  cross-overs  in  the  piping.  Also,  it  is 
an  excellent  plan  to  have  the  entire  system  of  oil  pipes 
connected  so  that  live  steam  may  be  blown  through  it  to 
clean  it  of  dirt  and  tarry  matter  adhering  to  it. 


Energy  Consumption  of  Electric  Vehicles 

Can  you  give  data  on  Iht  kilowatt-hour  consumption  per  mile  for  elec 
trie  trucks  of  various  sizes?  I  am  seeking  tigures  in  terms  of  cner|>- 
actually  supplied  through  the  charging  switchboard;  in  other  words,  the 
meter  reading  likely  to  be  registered  and  for  which  the  customer  hsf 
to  pay.  M.  N.  0. 

Obviously  the  kilowatt-hour  consumption  per  mile  of 
travel  will  depend  upon  the  type  and  size  of  the  vehicle 
number  of  miles  traveled,  conditions  of  charging  and  use 
character  of  roads,  whether  paved  or  hilly,  and  numerou; 
other  factors.  A  definite  figure  cannot  therefore  be  given 
but  following  are  actual  reports  received  from  a  number  o 
electric-truck  users  in  response  to  inquiries  recently  sen 
out  from  this  office: 

Kw-hr.  per  Mil 

1000-lb.  wagon,  lead  battery 0.69 

•lOOO-lb.  truck,  lead  battery 1.20 

lOOO-lb.  wagon,    nickel-iron    battery 0.85 

500-lb.  roadster,     nickel-iron 0.70 

"SOIb.   runabout,    nickel-iron    0.50 

7501b.  roadster,  lead  (ells 0.50 

4000-lb.  truck,    nickel-iron    cells 2.25 

-lOOO-lb.  truck,  lead  cells 100 

10001b.  truck,  lead  cells 0.54 

.\verage  of  fifteen  vehicles.  750  lb.  to  4000  lb.,  lead  cells 0.80 

.\verage  of  five  vehicles,  750  lb.  to  3000  lb.,  lead  and  nickel-  /  0.60 

iron     *0.90 

.\vcragc  of  four  cars,  700  lb.  to  7000  lb.,  lead  cells 2.80 

.\vcrage  of  four  cars,  700  lb.  to  2000  lb.,  lead  cells,  approxi- 
mately      O.SO 

Average  of  thirteen  cars,  750   lb.  to  4000  lb.,  lead  and  nickel-iron.  1.80 

Average  of  25  cars,  500  lb.  to  8000  lb.,  lead  cells 0.38 

These  figures  are  in  no  sense  comparative,  for  they  re] 
resent  widely  different  conditions  in  remote  parts  of  tf 
country,  but  they  afford  some  practical  estimate  of  tl 
operating  results  which  are  being  accomplished  to-da 
Hilly  roads  and  poorly  paved  streets  are  among  the  facto 
which  notably  increase  kilowatt-hour  consumption,  as  ti 
higher  figures  in  the  list  above  were  invariably  taken  fro 
vicinities  where  the  cars   were   required   to  climb  gradt 
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Generators,  Motors  and  Transformers 

Electrolytic  Rectifier. — Karl  Siegl. — The  disadvantage  of 
the  ordinary  electrolytic  rectifier  is  the  formation  of  little 
sparks  all  over  the  surface  of  the  aluminum  cathode.  This 
results  in  the  heating  of  the  cathode  and  of  the  electrolyte 
and  in  a  considerable  reduction  of  the  capacity  of  the  rect- 
ifier. To  overcome  this  difficulty  the  author  uses  a  hollow 
aluminum  cathode,  the  cooling  water  being  continually 
passed  through  its  interior.  Its  effect  is  so  beneficial 
that  a  cooled  cell  will  stand  a  current  ten  times  as  large 
as  an  uncooled  cell.  In  order  to  utilize  both  half  waves 
of  the  alternating  current  four  cells  must  be  connected 
in  the  well-known  manner  and  the  cooling  water  is  passed 
successivelv  through  the  different  cathodes.  To  prevent 
shunts  on  that  account,  the  aluminum  cathode  is  made  in 
the  form  of  an  aluminum  tube  with  a  lead  tube  in  its  inside, 
the  aluminum  tube  and  the  lead  tube  being  insulated  from 
each  other  by  paraffine  oil.  The  cooling  water  passes 
through  the  lead  tube. — Elck.  Zcit..  Aug.  21,  1913. 

Improving  the  Power-Factor. — Gisbert  Kapp. — An  ar- 
ticle illustrated  by  diagrams  in  which  the  author  discusses 
the  economical  value  of  methods  for  improving  the  power 
factor.  The  author  then  explains  theoretically  the  opera- 
tion of  the  "vibrator"  (which  has  already  been  described 
in  detail  in  the  Digest)  and  shows  how  the  circular  diagram 
is  changed  by  the  use  of  a  vibrator.  Finally  the  results  of 
tests  and  practice  are  given. — Elek.  Zeit.,  Aug.  14,  1913. 

Lamps  and  Lighting 

Photometer  for  the  Measurement  of  Light  Distribution. 
— M.  ScHANZER. — An  illustrated  description  of  a  new  pho- 
tometer of  K.  Satori  for  the  measurement  of  light  dis- 
tribution which  may  be  described  as  a  modification  of  the 
photometers  of  Martens  and  Brodhun.  The  new  photom- 
eter shown  in  Fig.  I  connects  the  movable  arm  with  the 
photometer.  At  one  end  of  the  bench  two  rings  are 
mounted  on  a  stand ;  these  rings  carry  a  tube,  which  can 
revolve  within  the  rings  on  roller  bearings.  The  end  of 
the  tube  facing  the  photometer  carries  an  achromatic  ob- 
jective, the  focus  of  which  lies  immediately  above  the  zero 
mark  of  the  bench.  At  the  other  end  is  a  collimator  lens 
with  mirror.  An  arm  1.5  m  long  is  mounted  on  the  tube 
and  carries  a  second  mirror,  as  shown ;  a  counterweight  is 
provided  in  the  usual  way.  The  light  is  received  by  the 
collimator  lens  from  the  mirrors.  The  broken  line  which 
represents  the  optical  distance  of  the  source  of  the  light 
from  the  collimator  lens  is  equal  to  the  focal  strength  of 
the  lens,  and  the  divergent  ray  that  falls  upon  it  is,  there- 
fore, converted  into  a  parallel  ray.  By  means  of  the 
objective  a  real  image  of  the  source  of  light  is  formed 
above  the  zero  of  the  photometer  scale.  A  shield  pre- 
vents the  direct  access  of  the  light  to  the  photometer. 
Thus  all  the  lenses  are  fixed  instead  of  being  carried  on  the 
rotary  arm,  and  this  allows  the  use  of  large  heavy  lenses, 
comparatively  speaking,  with  short  focal  lengths,  which 
tends  to  increase  the  amount  of  light  received  on  the 
photometer.  Thus  the  real  image  of  the  source  of  light 
always  appears  above  the  zero  of  the  photometer  and  is 
'  *yailable  as  a  measure  of  the  illumination  in  the  given 
!  direction  in  which  the  arm  happens  to  be  placed.  The  arm 
IS  then  moved  into  different  positions,  and  readings  are 
taken  by  adjusting  the  position  of  the   standard  lamp   at 


ihe  other  end  of  the  bench.  There  is  no  need  in  this  case 
to  measure  the  distance  from  the  source  of  light  to  the 
photometer  screen.  Scales  are  mounted  on  the  instrument 
for  reading  the  precise  position  of  the  rotary  arm.  For 
sources  of  light  of  considerable  volume  a  matte  screen  is 
provided.  Thus  the  mirror  on  the  rotary  arm  is  reversible, 
the  back  of  it  being  a  matte  reflecting  surface.  In  this 
case  the  photometer  screen  is  so  adjusted  that  the  image 
of  the  diffused  light  on  the  matte  surface  falls  directly 
upon  the  screen.  The  final  adjustment,  therefore,  is  not 
made  by  moving  the  photometer  but  by  altering  the  aper- 
ture of  the  lens,  which  is  provided  with  an  iris  diaphragm 
for  the  purpose.     This  diaphragm  is  provided  with  a  scale. 


I  Shield  V\\   VaJ"'^^-."''"'*'"'^ 
oe  of     Mirror 


Source  ....  ^t-    , 

Light   )  f^^^^, 

/       Collimator 


FIG.      I — PHOTOMETER     FOR     MEASURING    LIGHT     DISTRIBUTION 

The  reading  on  the  scale  multiplied  by  the  candle-power 
of  the  standard  lamp  gives  the  reading  required.  For  the 
lowest  part  of  the  scale  the  plain  reflector  is,  of  course, 
used  on  the  rotary  arm.  The  upper  limit  of  the  capacity 
of  the  instrument  is  very  high,  seeing  that  the  photometer 
screen  can  be  adjusted  in  position,  and  in  addition  to  this, 
if  the  source  of  light  is  very  strong,  the  iris-diaphragm 
method  is  also  available.  The  new  photometer,  therefore, 
has  great  range  in  the  measurement  of  the  distribution  of 
light  and  can  also  be  used  in  connection  with  flicker 
methods.  There  is  no  need  to  measure  distances  in  any 
case,  and  the  results  are  obtained  by  taking  the  readings 
on  the  various  scales  provided  with  the  instrument. — Elek. 
u.  Masch.  (Vienna),  May  25,  1913;  translated  in  abstract 
in  London  Electrician,  Aug.  29,  1913. 

Generation,  Transmission  and  Distribution 

Explosion  of  a  Turbo-Generator.— iKn  illustrated  article 
on  the  explosion  of  a  2S00-kva  turbo-generator  in  the 
lighting  station  of  Trieste.  It  seems  that  the  speed  of  the 
generator  in  the  instant  of  the  explosion  was  2500  or  2600 ; 
that  is,  at  least,  twice  the  normal  speed.  Firms  which 
build  turbo-generators  guarantee  in  general  their  machines 
only  for  an  increase  of  speed  of  15  to  20  per  cent.  If  ma- 
chines stand  an  increase  of  speed  of  50  per  cent,  they  are 
considered  perfectly  reliable.  "The  generator  in  this  case 
was  damaged  only  at  double  the  normal  speed,  so  that  this 
rare    accident    is    really    a    brilliant   proof    of   the   perfect 
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safely  of  the  design." — Elek.  u.  Masch.  ( Vienna J,  Aug.  10, 
1913- 

yentilalion  of  Stcam-Turbine  Engine  Rooms. — Edgar 
Knowlton. — The  gradual  growth  of  the  output  capacity  of 
those  power  stations  which  have  replaced  some  or  all  of 
their  reciprocating  engines  by  high-speed  turbines  without 
increasing  tlie  size  oi  their  engine  rooms  has,  in  some  cases, 
reached  such  a  degree  that  the  original  ventilating  sys- 
tems have  been  found  to  be  inadequate,  resulting  in  dis- 
cuuifort  to  the  attendants  and  abnormal  operating  tem- 
peratures of  the  electrical  apparatus.  This  article  cites 
the  growth  of  several  typical  plants  and  shows  how  im- 
perative it  is  that  special  attention  be  given  to  the  ventila- 
tion of  the  engine  room.  It  describes  the  most  approved 
methods  of  supplying  air  to,  and  conducting  it  from,  both 
vertical  and  horizontal  turbines;  discusses  and  furnishes 
formulas  to  apply  in  the  design  of  the  air  ducts  to  accom- 
plish this  purpose,  and  states  the  quantity  of  air  required. 
The  operation  of  a  humidifier  is  described,  and  its  cost  per 
kilowatt  of  station  capacity  is  given.  Its  effects  on  the 
specific  heat  of  the  ventilating  air,  on  its  cleanliness  and 
on  its  temperature  are  explained.  The  article  concludes 
with  recommendations  for  the  improvement  of  ventilation 
of  present  existing  stations  and  the  designs  of  future  ones. 
— Gen.  FJec.  Rcinew,  September,  1913. 

Traction 

Electric  Traction  on  Trunk  RaHroads. — W.  Usbeck. — A 
lecture  given  before  the  annual  meeting  of  the  German 
Association  of  Electrical  Engineers.  The  author  gave  a 
brief  historical  sketch  and  discussed  the  different  systems 
of  electric  traction  on  trunk  railroads  and  their  advantages 
over  steam  traction.  The  chief  economical  advantage  is 
the  concentration  of  the  generation  of  energy  in  large 
power  plants  with  the  rational  utilization  of  the  natural 
sources  of  energy  available  in  form  of  water-powers,  bitu- 
minous cnal  fields  and  peat  deposits.  With  cheap  electric 
power  thus  becoming  available,  an  economical  electric 
operation  of  the  main  railroads  becomes  possible. — Elek. 
Zeit.,  Aug.  21,  1913. 

Installations,  Systems  and  Appliances 

Condenser-Type  Outlet  Terminal. — C.  I'ortescue  and 
J.  E.  Mateer. — .An  illustrated  article  on  the  condcnscr-type 
outlet  terminal.  The  first  author  discusses  the  theory  of 
design,  the  second  author  construction  and  application. — 
Elec.  Journal,  August,  1913. 

Paris. — T.  Pausert. — An  illustrated  article  on  the  elec- 
tricity supply  of  Paris.  The  Parisian  Company  of  Distri- 
bution of  Electricity  is  building  at  present  two  central  sta- 
tions of  50,000  kw  and  25,000  kw  respectively.  These  are 
called  the  Xorthern  station  and  the  Southwestern  station. 
Both  produce  two-phase  currents  at  12.300  volts  with  a 
frequency  of  42  cycles  per  second.  The  Xorthern  station 
has  eight  turbo-generators,  each  of  10,000  kw  to  15.000  kw. 
The  Southwestern  station  has  three  turbo-generators. — La 
Re-uc  Elec,  Aug.  15,  1913. 

Electric  Equipment  of  Battleships.— U.  A.  Hornor.— A 
Franklin  Institute  paper  on  the  modern  equipment  of  bat- 
tleships. The  author  suggests  certain  modifications  to  the 
present  equipment,  based  on  land  usages  and  their  adapta- 
tion for  marine  purposes.  The  use  of  alternating  current 
on  shipboard  is  proposed. — Journal  Franklin  Inst.,  August, 
1913- 

.Automatic  Pressure  Regulators.— R.  L.  MoRRisoN.-^The 
conclusion  of  his  illustrated  article  on  various  types  of 
automatic  pressure  regulators.  In  the  present  instalment 
the  Thury  and  Brown-Boveri  regulators  are  described. — 
London  Electrician,  Aug.  29.  1913. 

Electrophysics  and  Magnetism 

Electric  Resistance  of  Pure  Metals  at  Helium  Tempera- 
tures.—U.  Kamerlingh  Onnes. — A  further  account  of  his 
very  careful  experimental   investigations  on  the  potential 


difference  which  is  necessary  to  pass  an  electric  current 
through  a  mercury  thread  at  a  temperature  of  4.19  deg. 
Kelvin.  The  surprising  phenomena  may  be  summed  up 
as  follows:  At  every  temperature  below  4.18  deg.  Kelvin 
for  a  mercury  thread  inclosed  in  a  glass  capillary  tube  a 
"threshold  value"  of  the  current  can  be  given,  such  that  at 
the  crossing  of  the  threshold  value  the  electricity  goes 
through  without  any  perceptible  potential  difference  at 
the  extremities  of  the  thread  being  necessary.  It  appears, 
therefore,  that  the  thread  has  no  resistance,  and  for  the 
residual  resistance  which  it  might  possess  a  higher  limit 
can  be  given  determined  by  the  smallest  potential  difiference 
which  could  be  established  in  the  experiments  (here  0.03 
X  10"'  volt)  and  the  threshold  value  of  the  current.  At  a 
lower  temperature  the  threshold  value  becomes  higher,  and 
thus  the  highest  limit  for  the  possible  residual  resistance 
can  be  pushed  further  back.  As  soon  as  the  current  density 
rises  above  the  threshold  value  a  potential  difference  ap- 
pears which  increases  more  rapidly  than  the  current.  This 
seemed  at  first  to  be  about  proportional  to  the  square  of 
the  excess  current  above  the  initial  value,  but  as  a  matter 
of  fact  at  smaller  excess  values  it  increases  less  and  at 
greater  excess  values  much  more  rapidly.  The  experi- 
mental arrangement  and  various  modifications  of  the  same 
are  described  in  some  detail,  and  the  view  is  expressed  that 
the  disappearance  of  the  ordinary  mercury  resistance  at 
4.19  deg.  Kelvin  occurs  quite  suddenly,  and  in  a  thread 
that  has  been  cooled  to  below  that  temperature,  as  soon  as 
the  threshold  value  of  the  current  density  is  exceeded, 
somewhere  heating  occurs  which  carries  the  thread  at  that 
place  to  above  that  temperature,  at  first  over  a  scarcely 
perceptible  length  but  at  higher  currents  over  a  rapidly 
increasing  resistance,  by  which  ordinary  resistance  is  gen- 
erated in  this  part  of  the  wire.  With  these  larger  cur- 
rents the  thread  then  reaches  a  state  in  which  there  is  no 
uncertainty;  it  assumes  over  its  entire  length  the  new 
temperature  equilibrium  of  a  thread  carrying  a  current, 
which  equilibrium  is  determined  above  the  vanishing  point 
in  the  usual  way.  It  seems  that  small  additions  of  other 
metals  to  mercury  do  not  change  the  phenomena. — London 
Electrician,  Aug.  29,  1913. 

Electrochemistry  and  Batteries 
Action  of  the  Magnetic  Field  Upon  Electric  Discharge 
Through  Gas. — L.  T.  Moore  and  G.  J.  Mauchly. — An  ac- 
count of  an  experimental  investigation  from  which  the 
authors  conclude  that  the  function  of  the  magnetic  field  is 
to  modify  the  discharge  rather  than  to  create  a  new  type 
of  rays  such  as  has  been  proposed  by  Villard  and  Righi. 
The  main  action  of  the  magnetic  field  is  to  reduce  greatly 
the  potential  drop  at  the  cathode  and  to  force  charged 
particles  in  the  tube  to  move  away  from  the  cathode  in 
helical  paths.  Owing  to  their  greater  mobility  and  longer 
free  path,  this  action  is  more  pronounced  on  electrons  than 
on  positive  gaseous  ions. — Philos.  Magazine,  August,  1913- 
Great  Falls  Electrolytic  Copper  Refinery. — Willis  T. 
Burns. — A  long  and  profusely  illustrated  paper  read  before 
the  American  Institute  of  Mining  Engineers  on  the  electro- 
lytic copper  refinery  in  Great  Falls,  Mont.,  which  is  unique 
in  two  respects.  The  current  density  is  at  least  60  per 
cent  higher  than  that  regularly  employed  elsewhere  and  the 
anodes  treated  are  the  direct  product  of  the  converter 
rather  than  of  the  reverberatory  furnace. — MetaU.  atd 
Chem.  Enging,  September,  1913. 

Electric  Steel  Refining. — O.  Prick. — An  abstract  of  a 
paper  read  before  the  (British)  Iron  and  Steel  Institute 
on  electric  steel  refining  in  an  induction  furnace.  The  re- 
sults given  in  this  paper  are  based  on  results  obtained  in 
the  Frick  furnaces  at  Knipp's  works  in  Essen,  and  "serve 
to  show  that  whatever  the  history  and  present  position  0 
the  electric  furnace  iiC  the  steel  industry,  its  future  possi- 
bilities are  such  that  it  may  be  anticipated  that  a  time  will 
come  when  half  the  steel  produced  will  have  been  passed 
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through  the  electric   furnace." — London  Electrician,   Sept. 
5.  1913- 

Units,  Measurements,  and  Instruments 

Electrical  Methods  for  Comparing  Thermal  Conductivi- 
■  tics. — William  Eves,  3D. — An  illustrated  article  on  a 
method  of  Mr.  E.  F.  Northrup  for  comparing  thermal  con- 
ductivities. The  method  was  used  by  the  author  for  com- 
paring the  thermal  conductivities  of  commercial  impreg- 
nating compounds  such  as  are  used  for  the  field  coils  of 
electrical  machines.  It  consists  in  the  heating  of  two  coils 
of  copper  wire,  identical  in  every  respect — -namely,  size, 
shape,  electrical  resistance  and  in  insulation — except  for 
the  compounds  with  which  they  are  impregnated  and  of 
which  the  conductivities  are  to  be  compared.  This  heating 
is  done  by  passing  such  currents  through  them  as  will 
cause  them  to  become  each  equal  in  resistance  to  some  set 
resistance  which  is  previously  calculated  and  the  magni- 
tude of  which  determines  the  mean  temperature  of  the 
coils.  Sufficient  time  must  be  taken  to  allow  a  steady  state 
of  heat  flow  to  be  reached,  in  order  not  to  obtain  false 
results.  If  this  steady  state  has  been  reached  and  if  the 
external  temperatures  are  maintained  equal,  the  total 
energy  input  into  each  coil  will  be  equal  to  the  heat  flow 
and  therefore  to  the  energy  dissipated  by  the  coil.  Since 
the  coils  are  identical  in  size  and  shape,  the  thermal  con- 
ductivities of  the  wire,  insulation  and  impregnating  com- 
pounds of  the  coils  will  be  proportional  to  the  amount  of 
energy  input,  since  the  material  of  greater  conductivity 
allows  proportionately  greater  energy  to  be  conducted 
through  it.  The  watts  dissipated  from  the  two  coils  will 
be:  ^F,  =  C,'  Rt  in  coil  A  and  IV,  =  C,'  Rt  in  coil  B, 
where  Rt  equals  the  resistance  of  coils  A  and  B  at  the 
higher  temperature  t,  and  C,  and  C,  are  currents  passing 
through  A  and  B  respectively.     Therefore  fe<j/^(,  =  \l\/ll\ 


FIG.     2 CONNECTIONS     FOR     COMPARING      THERMAL      CONDUC- 
TIVITIES 

=  C^/C',  where  ka  is  the  conductivity  of  coil  A  and  kt  is 
the  conductivity  of  coil  B.    Hence  it  follows  that  for  equal 
mean  internal  temperatures   steadily  maintained    for   both 
coils  their  thermal  conductivities  will  be  in  direct  ratio  to 
the  squares   of   the   currents   passed   through    each.     The 
1:  arrangement  of  the  experiment  is  shown  in  Fig.  2.    A  and 
>  B  are  two  identical   double-cotton  copper   wires,   but   im- 
;:  pregnated  with  different  insulating  compounds.     The  appa- 
[  ratus  consists  of  two   Wheatstone   bridges,   in   wliich   the 
i  heating  current   passes  through   the  bridges.     Coils   R   R 
!  are  adjustable  resistances  of  wire  of  very  low  and  equal, 
\  or  zero,  temperature  coefficient,  which  are  set  to  the  cal- 
culated resistance  which  the  coils  A   and  B  will  have  at 
j  the  temperature  at  which  it  is  desired  to  take  the  meas- 
urement.   Resistances  r,  r,  r,  r  are  ratio  resistances,  equal 
i|in  value,     a,    and    a,    are    small    portable  galvanometers, 
'  which  were   found   sufficiently   sensitive   for   this   method. 
Millivoltmeters  can  be  used.     A  is  an  ammeter  connected 
-through     a     double-throw     switch     and     short-circuiting 
Iswitches,  and  of  suitable  range  to  measure  the  total  cur- 


rents passing  through  the  bridges,  which  are  each  twice 
the  currents  flowing  through  the  coils  A  and  B,  or  R  R, 
since  the  arms  of  the  bridges  are  equal  in  resistance.  />, 
and  p,  are  variable  rheostats  of  any  rough  type  for  adjust- 
ing the  impressed  voltage.  Current  was  passed  through 
the  bridges  until  the  detectors  showed  that  the  mean  in- 
ternal temperatures  of  the  coils  A  and  B  had  risen  until 
their  resistances  were  equal  to  the  set  resistances  R  R. 
The  results  obtained  in  comparison  of  four  insulating  com- 
pounds are  given  in  a  table  and  show  the  high  accuracy  of 
the  method.  The  apparatus  may  be  set  up  in  a  small  space 
and  is  simple  and  the  method  is  commercially  practical. — 
Mefall.  and  Chem.  Ending,  September,  1913. 

Electrolytic  Iron  for  Construction  of  Instruments. — 
MoELLiNGER. — ^A  Communication  with  reference  to  the 
recent  article  by  Breslauer  on  the  use  of  pure  electrolytic 
iron  for  the  construction  of  dynamo-electric  machines  and 
transformers.  The  present  writer  emphasizes  that  the  low 
remanence  and  hysteresis  and  the  high  permeability  of  the 
electrolytic  iron  can  be  made  use  of  also  in  measuring  in- 
struments, especially  in  electricity  meters.  Meters  can  be 
made  far  more  efficient  by  electrolytic  iron.  Such  iron  can 
also  be  used  for  the  cores  of  measuring  transformers  and 
for  the  cores  and  armatures  of  overload  circuit-breakers  and 
relays. — Elck.  Zcit..  Aug.  14,  1913. 

Testing.- — Continuations  of  the  long  illustrated  serial  on 
shop  testing  of  electrical  apparatus.  In  the  present  instal- 
ments direct-current  shunt  and  compound  motors  and  indus- 
trial series  and  heavily  compounded  motors  are  taken  up. — 
Elec.  Journal,  July  and  August,  1913. 

Telegraphy,  Telephony  and  Signals 

Traffic  Distribution  in  Manual  Telephone  Exchanges. — 
J.  Baumann.— An  illustrated  article  in  which  the  neces- 
sity of  improving  telephone  service  by  equalizing  the  oper- 
ator's load  is  demonstrated.  The  selector-switch  system 
of  automatic  traffic  distribution  is  described,  and  its  im- 
mediate applicability  to  any  existing  central-battery  tele- 
phone exchange   is  shown. — London  Electrician,  Aug.  29, 

1913- 

Telephone  Stations  of  the  World. — W.  H.  Gunston.— A 
statistical  article  on  the  telephone  development  of  the 
world  and  especially  in  the  great  cities  up  to  the  beginning 
of  1912.  The  paper  contains  six  interesting  tables. — Lon- 
don Electrician,  Sept.  5,  1913. 


Book  Review 


Telephone  Erection  and  Maintenance.  By  Herbert  G. 
White.  London:  S.  Rentell  &  Company.  129  pages, 
12  illus.,  36  diagrams.  Price,  50  cents. 
This  little  publication  is  in  reality  a  handbook  for  the 
contractor  and  wireman  which  has  been  written  for  the 
purpose  of  explaining  the  principles  underlying  domestic 
telephones  of  the  type  met  with  in  contracting  experience. 
The  work  is  divided  into  eight  chapters,  which  treat  of 
house-bell  circuits,  battery-ringing  telephones,  magneto-call 
telephones,  intercommunication  systems,  secret  intercom- 
munication systems,  switchboard  systems,  instrument  erec- 
tion, line  construction,  testing  and  fault  finding,  each  of 
which  covers  its  subject  in  a  thorough  and  interesting  man- 
ner. Illustrations  and  simplified  wiring  diagrams  are  used 
effectively  for  supplementing  the  descriptive  text.  An 
idea  of  the  thoroughness  with  which  the  work  of  the  author 
has  been  done  may  be  gained  from  the  statement  that  every 
point  which  might  confront  the  contractors  from  pole-hole 
digging  to  switchboard  wiring  has  been  carefully  and  fully 
covered.  The  author's  twenty-one  years'  experience  in  the 
telephone  field,  about  equally  divided  between  manufac- 
turing and  contracting,  makes  itself  felt  in  the  character  of 
the  book. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Compound  for  Attaching  Brush  Leads  to  Brushes 

(•"or  the  operatinfj  engineer  who  has  need  of  a  means  of 
attaching  the  flexible  copper  leads  to  motor  or  generator 
brushes  at  short  notice  the  Nungesser  Carbon  &  Battery 
Company,  Cleveland,  Ohio,  has  recently  put  upon  the  mar- 
ket a  copper  compound  for  facilitating  the  work  of  making 
reliable  joints  of  this  kind.  The  compound  is  sold  in  a 
powdered  form  which  may  be  carried  in  a  small  bottle  or 
a  box.  A  hole  drilled  in  the  top  of  the  brush  to  be  repaired 
receives  the  brush  lead  and  the  remaining  space  is  filled 
with  the  compound.  A  hammer  and  any  other  tool  small 
enough  are  used  to  tamp  in  the  powdered  product  much 
after  the  fashion  used  by  the  dentist  in  placing  a  gold 
filling. 

It  is  maintained  by  the  manufacturers  that  the  result- 
ing joint  gives  satisfaction  both  as  to  lasting  qualities  and 
current-carrying  capacity.  It  is  also  stated  that  the  com- 
pound may  be  used  with  carbon,  graphite  or  metal  brushes 
with  equal  success. 


Central-Station  Service  Car 

Two  electric-service  wagons  of  the  type  illustrated  here- 
with were  .-ihipped  recently  to  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  by  the  Waverley  Company  of  In- 
dianapolis, manufacturer.  This  serviceable  car  weighs  3500 
lb.  and  will  carry  a  load  of  1000  lb.  without  counting  the 
weight  of  the  driver.  Its  maximum  speed  is  15  miles  an 
hour  and  it  is  manufactured  to  run  60  miles  on  one  battery 
charge. 

Sixty  cells  of  type  A4  Edison  storage  battery,  in  an  un- 
dcrslung  conip.-irinient,  supply  electricity  to  a  series-wound 


EI.ECTKIC-.-;ERVUK    WACtON 

motor,  mounted  on  the  steel  frame  of  the  car.  Shalt  drive 
is  used,  and  all  driving  gear  is  inclosed.  The  braking  equip- 
ment is  of  the  dual-expansion  hub  type,  which  places  both 
brakes  on  the  rear  hubs,  avoiding  braking  through  any  driv- 
ing mechanism.  The  vehicle  has  a  wheelbasc  of  90  In.  and 
a  tread  of  56  in.  The  wheels  are  34  in.  in  diameter  an  I  ■ 
fitted  with  solid  cushion  tires. 


Motor-Driven  Package-Tying  Machine 

As  letters  are  sorted  in  city  post  offices  they  are  tied  up 
by  towns  into  packages,  each  marked  with  its  destination. 
A  given  piece  of  mail  between  post-box  and  carrier's  bag 
may  thus  form  part  of  several  packages,  each  of  which  has 
now  to  be  tied  by  hand.  A  clerk  can  tie  up  about  six  such 
packages   a   minute,   but   the   motor-driven    machine   illus- 
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AUTOMATIC    PACKAGE    TIER 

trated  herewith  is  capable  of  handling  thirty-two  per 
minute,  tying  each  package  firmly  with  a  double-loop,  hard 
knot,  which  is  proof  against  slipping.  A  0.125-hp  West- 
mghouse  motor  drives  the  device,  first  applying  compres- 
sion to  hold  the  letters  in  place  while  being  fastened.  A 
lever  actuated  by  the  operator's  wrist  controls  the  starting 
of  the  machine  while  the  hands  continue  to  hold  the  pack- 
age in  position.  Fifteen  hundred  packages  an  hour  have 
been  tied  by  one  of  these  machines,  the  piles  ranging  from 
five  or  six  letters  to  seventy-five  in  each.  As  soon  as  they 
are  tied  the  packages  are  automatically  swept  into  a  basket 
at  the  side,  and  the  machine  is  ready  for  another  operation. 
No  cord  is  wasted  by  the  machine,  a  saving  of  40  per  cent 
over  the  amount  required  for  hand  tying  being  thus 
effected.  Sample  machines  are  now  on  test  by  the  Post 
OflSce  Department  at  New  York  and  Chicago.  The 
machine  has,  of  course,  numerous  other  applications  in  the 
tying  of  packages  of  all  kinds  besides  that  above  de- 
•icribed.  It  is  the  invention  of  Mr.  B.  H.  Bunn  and  is 
manufactured  by  the  Automatic  Package  Tier  Company 
Q970  Charles  Street,  Chicago. 


Central-Station  Sign  at  Washington,  D.  C. 

Manufacturers  of  ftlectric  signs  are  always  striving  tc 
produce  new  displays  to  attract  the  attention  of  passers-by 
One  such  novel  sign  completed  recently  for  the  Potomac 
lilectric  Power  Company,  of  Washington,  D.  C,  will  b( 
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used  to  advertise  central-station  energy.  It  represents  four 
zouaves  going  through  the  military  manual,  with  guns 
successively  at  the  position  of  "shoulder  arms,"  "present 
arms,"  "parade  rest,"  etc.  After  the  drill  is  completed  the 
•display  changes  to  the  central-station  advertisement,  which 
reads :  "Use  Electric  Light.  Potomac  Electric  Co." 
The  sign  measures  40   ft.  long  and  40   ft.  wide,   being 


M.'KMMOTH    FLASHER    WHICH    OPERATES    SIGN    HAVING    Il8    CONTACTS 


supported  on  a  frame  made  of  angle  irons  arranged  in  the 
shape  of  a  truss.  The  frame  is  supported  on  30-in.  Lbeams, 
which  are  in  turn  carried  on  the  walls  of  the  building. 
Each  zouave  figure  is  30  ft.  tall  and  measures  9  ft.  across 
the  chest.  Five  thousand  incandescent  lamps  are  used  on 
the  sign  and  20,000  ft.  of  wire  connects  them  with  the 
flasher.  The  latter  device,  illustrated  herewith,  was  built 
by  the  Reynolds  Electric  Flasher  Manufacturing  Com- 
pany, Chicago.  Color  effects  are  produced  by  the  use  of 
Reco  color  hoods.  Besides  its  complication  in  construction, 
the  flasher  mechanism  is  of  unusual  size.  It  is  built  in 
three  tiers  placed  one  above  the  other.  One  hundred  and 
eighteen  contacts  are  required  to  produce  the  effects  de- 
scribed. The  sign  was  manufactured  by  the  Valentine 
Electric  Sign  Company,  Atlantic  City,  N.  T. 


Machine  Company  shows  a  small  raw-water  ice-making 
plant  complete.  The  Huetteman  &  Cramer  Company,  of 
Detroit,  has  also  a  complete  raw-water  ice  plant  in  opera- 
tion. The  Vilter  Manufacturing  Company,  Milwaukee, 
shows  one  of  the  largest  ammonia  compressors  in  the 
exposition,  its  rating  being  125  tons.  The  York  Manu- 
facturing Company,  of  York,  Pa.,  has  a  large  and  well- 
arranged  exhibit  of  its  various  stock 
machines. 

Some  interesting  electric  instruments 
made  in  Germany  are  shown  by  the 
Hanovia  Chemical  &  Manufacturing 
Company,  of  Newark,  N.  J.  These  in- 
clude, among  others,  resistance  ther- 
mometers for  long-distance  measurement 
of  temperature,  and  telehygrometers,  or 
instruments  for  testing  the  humidity  of 
the  air  at  a  distance  by  electrical  means. 
Other  exhibits  in  which  the  electrical 
visitor  may  be  interested  are  those  of 
the  American  Steam  Pump  Company,  motor-driven  pumps 
and  compressors ;  De  La  Vergne  Machine  Company,, 
crude-oil  engine ;  Draeger  Oxygen  Apparatus  Company, 
pulmotor  and  oxygen  helmet ;  Goldschmidt  Thermit  Com- 
pany, pipe-welding  equipment ;  Harrison  Safety  Boiler 
Works,  feed-water  heaters ;  H.  W.  Johns-Manville  Com- 
pany, insulators  and  supplies ;  Otto  Gas  Engine  Works,  gas. 
engine;  Ozone  Pure  Airifier  Company,  ozone  machines. 


International  Refrigeration   Exposition 

In  connection   with   the   third   International   Congress  of 
Refrigeration  an  interesting  exposition  was  opened  at  the 
International   Amphitheater   in   Chicago   on   Sept.    17,   the 
date  of  closing  being  Oct.   I.     The  principal   feature   is  a 
mammoth  glass-walled  refrigerator  containing  a  large  dis- 
'  play  of  refrigerated  foods  of  many  kinds,  the  exhibits  being 
J  assembled  by  the  United  States  Department  of  Agriculture. 
Refrigeration  for  this  building  and   for  other  refrigerated 
exhibits   is   furnished    from   a   service    plant   consisting   of 
compressors    of    the    Frick,    Vilter    Manufacturing,    York 
,  Manufacturing,  Larsen  and  Baker  Ice  Machine  companies 
;  belted  to  electric  motors.     Indeed,  all  operating  exhibits  are 
'•  electrically   driven,    Westinghouse,    Wagner,    Century    and 
I  other  motors  being  used  for  this  purpose. 
[     A  liberal   display   is   made   of   frost-covered   piping  used 
for  decorative  features,  railings  around  exhibits  and  letter- 
ing.    These  snowy  outlines  present  a  striking  appearance 
and  show  the  effectiveness  of  refrigeration  at  once. 
I     "Electric    Refrigeration"    is    the    sign    displayed    at   the 
[booth  of  the  Commonwealth  Edison  Company,  which  dis- 
tributes   literature    and    exhibits    photographs   of    the    nine 
ice-making   plants   in   Chicago    operated   by   central-station 
electric  energy.     Another  electrical  exhibitor  is  the  West- 
inghouse  Electric   &   Manufacturing   Company,    which   has 
'on   display    a    number    of    alternating-current    and    direct- 
current  motors  and  automatic  starters.     The  Triumph  Ice 
Machine  Company,  of  Cincinnati,  has  in  its  booth  direct- 
current  and   alternating-current   motors   made  by  the  Tri- 
umph Electric  Company. 

^In  the  exhibit  of  the  Carbondale  Machine  Company, 
i-arbondale.  Pa.,  is  shown  an  evaporator  furnishing  .steam 
'tor  an  engine  driving  an  electric  generator.  The  engine 
exhaust  operates  a  Carbondale  by-product  refrigerating 
nachine,  producing  ice  and  refrigeration.     The  Baker  Ice 


Improved  Electric  Range 

An  electric  range,  which  stands  65  in.  from  the  floor  to 
the  top  of  the  oven  and  occupies  a  floor  space  of  30  in.  by 
28  in.,  has  been  brought  out  by  the  Hughes  Electric  Heat- 
ing Company,  Chicago,  111.  The  increase  in  height,  it  is 
expected,  will  save  much  of  the  labor  of  stooping  to  inspect 
the  oven's  contents.  The  body  is  built  of  steel  with  nickel 
trimmings  and  the  oven  is  constructed  on  the  fireless-cooker 
principle.     The  net  weight  of  the  stove  is  165  lb. 

With  all  burners  turned  on  to  give  the  highest  tempera- 
ture the  stove  will  take  40  amp  at  no  volts.    Both  top  units 


ELECTRIC  RANGE 

and  burners  arc  provided  with  so-called  "three-heat" 
switches,  giving  low,  medium  and  high  temperatures,  the 
resistance  units  consuming  respectively  220,  440  and  880 
watts  at  the  various  switch  positions.  The  switches  are 
located  where  they  may  be  seen  so  that  the  cook  may  know 
from  the  switch  dials  at  what  temperature  the  plates  or 
ovens  are  being  operated. 
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Crofls-Arm  Washer 

A  washer  or  bushing  of  special  design  has  been  placed 
on  the  market  by  the  ICIcctric  Service  Supplies  Company, 
of  Philadelphia,  I'a.,  for  use  in  connection  with  truss  pins 
on  cross-arms. 

The  function  which  this  washer  performs  is  illustrated 
in  the  accompanying  drawing.     When  used  in  conjunction 


CKOSS-ASM  WASHER 


with  these  pins  the  washers  reduce  the  1.5-in.  cross-arm 
hole  so  that  an  iron  truss  pin  having  a  curved  base  may 
be  used.  This  adapter  makes  possible  replacing  wooden 
truss  pins  with  iron  pins  without  renewing  cross-arms. 


Motor-Driven  Dental  Lathe 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  placed  on  the  market  a  motor-driven  lathe  designed 
especially  for  the  use  of  dentists.  The  motor  is  made  for 
operation  on  either  direct-current  or  alternating-current 
lighting  circuits  and  is  rated  at  %  hp.  The  lathes  driven 
by  alternating  current  have  two  speeds,  and  those  driven  by 


MOTOR-DRIVEN    DENTAL   LATHE 

direct  current  have  three  speeds.  The  sped  changes  are 
effected  by  a  switch  lever  at  the  base,  which  also  has  an 
"off"  position,  so  that  the  lathe  can  be  stopped  and  started 
at  the  work. 

The  shaft  is  extended  at  both  ends  for  mounting  chucks 
which  carry  buffing  and  grinding  wheels  of  various  sizes, 
drills,  burrs,  etc. 


Glaflsware  with  Law  Absorption   Factor 

A  white  glassware  of  exceptional  reflecting  and  diffus- 
ing qualities  is  now  being  manufactured  by  the  General 
r-Jectric  Company,  Ltd.,  London,  Ivngland.  The  claim  is 
made  for  the  new  product  that  it  has  an  absorption  factor 
of  about  5  per  cent  over  the  effective  angle  of  illumination. 
The  inner  or  reflecting  surfaces  of  the  units  of  this  type  are 
of  a  dull  unpolished  nature  which  is  not  affected  by  clean- 
ing or  rubbing.  The  outer  surfaces  are  said  to  possess  a 
subdued  polish  which  combined  with  their  whiteness  and 
texture  produces  a  pleasing  effect.  This  "superflux"  glass- 
ware, as  it  is  called,  is  being  manufactured  in  a  variety  of 
forms  and  sizes  for  use  with  lamps  of  all  ratings. 


High-Resistance  Electric  Pyrometer 

Electric  pyrometers  in  the  past  have  been  instruments  of 
low  resistance  which  when  used  with  leads  or  thermocouples 
other  than  those  supplied  with  the  device  or  their  exact 
duplicates  were  inaccurate  to  a  considerable  degree.  With 
the  high-resistance  pyrometer  just  put  on  the  market  by  the 
Brown  Instrument  Company,  Philadelphia,  Pa.,  it  is  claimed 
that  the  length  of  the  leads  may  be  varied  from  i  ft.  to  1000 
ft.  and  the  length  of  the  thermocouple  may  be  changed 
without  causing  more  than  a  5  per  cent  deviation  from  the 
correct  readings.  It  is  also  claimed  that  the  temperature  of 
the  leads  does  not  affect  the  instrument  readings. 

An  accompanying  illustration  shows  the  interior  construc- 


INTERIOR     VIEW 


HIGH-RESISTANCE     ELECTRIC     PYROMETER 


tion  of  the  high-resistance  system,  the  redesigned  pole 
pieces  and  the  small  moving  element.  The  internal  resist- 
ance of  both  the  indicating  and  recording  type  of  instru- 
ments is  100  ohms.  The  moving  element,  which  has  been 
made  as  light  as  possible,  is  of  the  pivoted  type  and  is 
supported  in  sapphire  bearings.  For  the  thermocouples 
either  the  metal  base  or  the  platinum  is  recommended  by 
the  manufacturers  for  use  with  the  instrument. 


Introducing  Electric  Washers  to  Housewives 

One  of  the  live  agents  for  the  Hurley  Machine  Company, 
Chicago,  in  a  college  town-  is  using  a  novel  method  of 
acquainting  housewives  with  the  merits  of  the  Thor  elec- 
tric home  laundry  machine.  He  first  advertises  that  he 
will  do  any  housewife's  washing  in  her  own  home  at  so 
much  per  hour.  Meanwhile  he  keeps  in  touch  with  a  num- 
ber of  students  working  their  way  through  college  who  are 
glad  to  earn  a  little  extra  money.  When  he  gets  a  call  hf 
sends  to  the  house  a  student  with  one  of  the  washing 
machines.  The  student  runs  the  washer  and  wringer,  fin 
ishing  in  one-third  thejime  it  takes  by  hand,  and  takes  th 
machine  away.  This  novel  advertising  stunt  effects  severa 
good  results — the  student  makes  some  extra  money,  thi 
housewife  sees  the  advantages  of  the  washer  and  usualh 
orders  one,  and  dealer  and  central  station  both  profit. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Safety  Lamp  Finds  Application. — The  .Mannesman  Light 
Company  of  .America,  maker  of  the  Ceag  portable  electric 
mine  lamp,  states  that  the  device  is  finding  a  good  sale  in 
the  Pennsylvania  coal  district.  Among  the  recent  buyers 
of  this  lamp  are  the  Naomi  Coal  Company  and  the  H.  C. 
Frick  Coal  Company,  the  latter  having  purchased  300  for 
use  in  its   various   properties. 

Appliance  Manufacturer  Specializing. — While  about  60 
per  cent  of  its  business  is  done  in  the  standard  lines  of 
small  heating  and  cooking  appliances,  the  Simplex  Electric 
Heating  Company  is  giving  an  increased  amount  of  atten- 
tion to  the  pushing  of  its  sales  in  larger  and  more  special- 
ized installations  of  similar  apparatus.  The  entire  equip- 
ment of  factories,  laundries,  hotels  and  large  private  resi- 
dences is  proving  a  profitable  end  of  the  business  which 
is  capable  of  further  development. 

Missouri  Manufacturer  Moves  Offices. — Because  of  a 
large  increase  m  business,  which  made  the  carrying  on  of 
the  same  under  the  old  arrangements  inefticient,  the  Ameri- 
can Carbon  &  Battery  Companj-  has  decided  to  move  its 
main  offices  from  St.  Louis  to  East  St.  Louis,  where  its  fac- 
tory is  located,  and  this  change  will  be  efifective  on  and 
after  Oct.  i.  Accompanying  this  change,  the  company  an- 
nounces that  on  the  same  date  D.  E.  Ford,  formerly  with 
the  Wesco  Supply  Company,  of  St.  Louis,  will  join  its  staff 
as  sales  manager. 

Chicago  Office  Opened. — The  Detroit  Fuse  &  Manufac- 
turing Company  has  recently  opened  an  office  and  estab- 
lished a  warehouse  in  the  Electric  Buildin,g  at  629  West 
Jackson  Boulevard,  Chicago.  A  full  line  of  its  products 
has  been  placed  in  stock,  including  ".\rkless"  fuses  and 
iron-clad  switches.  The  office  is  in  charge  of  Morgan  P. 
Ellis,  who  will  take  care  of  the  Middle  West  business.  This 
is  the  first  time  that  the  company  has  had  its  own  office 
and  warehouse  in  Chicago,  having  been  represented  by 
S.  M.  Farris  before  the  recent  change. 

Big  Turbine-Driven  Blowers  Installed. — .At  the  power 
plant  of  the  Rhode  Island  Company,  Providence,  R.  L, 
there  are  to  be  installed  shortly  two  of  the  largest  turbine- 
driven  forced-draft  blower  sets  in  the  world.  Each  unit 
consists  of  a  600-hp  Terry  type  C  high-speed  turbine  driving, 
through  a  set  of  Falk  reduction  gears,  one  of  the  .American 
Blower  Company's  No.  11  double-inlet  Sirocco  blowers. 
The  capacity  of  each  unit  will  be  250,000  cu.  ft.  of  air  per 
minute.  The  speed  of  the  turbines  will  be  3370  r.p.m., 
while  the  blowers  will  run  at  460  r.p.m. 

Fer-Lux  Lighting  Glassware  Shown. — The  Max  Schaflfer 
Company,  of  New  York,  on  the  occasion  of  its  removal 
from  its  old  quarters  at  258-260  Grand  Street  to  its  new  and 
larger  ones  at  26  Warren  Street,  held  a  special  fortnight 
exhibition  of  doncstic  and  imported  electric  lighting  glass- 
ware for  indirect  and  semi-indirect  systems.  The  show- 
room opening  began  on  Sept.  15  and  special  attention  was 
drawn  to  the  line  of  Fer-Lux  reflectors,  shades  and  dishes. 
The  company  plans  to  carry  a  large  stock  so  as  to  be  ready 
to  make  prompt  shipments  on  rush  orders. 

The  Motograph  Company  of  America,  of  Detroit,  Mich., 
has  closed  a  contract  with  the  Federal  Sign  System  (Elec- 
tric) licensing  the  latter  company  to  construct,  operate  and 
lease  electrical  display  signs  under  the  Motograph  patents 
for  the  United  States.  At  the  last  meeting  of  the  board  of 
directors  F.  C.  Reilly,  who  has  been  prominent  in  the 
organization  of  the  concern,  was  elected  its  president  and 
general  manager.  Much  comment  was  aroused  by  this  com- 
pany's sign  at  the  recent  convention  of  the  National  Electric 
Light  Association  in  Chicago,  a  description  of  which  ap- 
peared in  the  June  7  issue  of  the  Electrical  IVorld. 


Exhibits  Allowed  to  Accompany  Bids  on  Panama  Canal 
Equipment. — In  connection  with  the  purchase  of  machinery 
and  equipment  for  the  Panama  Canal  an  order  was  issued 
from  the  office  of  the  General  Purchasing  Officer,  Isthmian 
Canal  Commission,  Washington,  D.  C,  on  Sept.  18,  stating 
that,  contrary  to  usual  custom,  manufacturers  of  such  equip- 
ment would  be  allowed  to  file  in  that  office  at  any  time  prior 
to  the  opening  of  the  bids  an  exhibit  consisting  of  triplicate 
copies  of  detailed  specifications,  descriptions  or  drawings 
covering  any  of  the  equipment  (particularly  the  electrical 
equipment)  to  be  furnished.  These  exhibits  are  to  serve  as 
an  aid  in  describing  the  apparatus,  and  the  points  to  be  ob- 
served by  bidders  in  order  to  have  them  perform  this  func- 
tion in  a  clear,  thorough  and  uniform  manner  are  mentioned 
in   the  notice. 

Business  Conditions  in  Europe  Said  to  Be  Good. — The 
gist  of  an  interview  given  by  Guy  E.  Tripp,  chairman  of  the 
board  of  directors  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  on  his  return  Sept.  19  from  a  five 
weeks'  business  visit  abroad,  was  very  optimistic.  He 
claimed  that  business  conditions  in  Europe  are  good,  es- 
pecially in  Engand  and  France,  and  that  a  feeling  of  con- 
fidence has  appeared.  This  gain,  he  said,  has  been  rather 
along  industrial  than  financial  lines,  but  money  conditions 
are  improving.  Regarding  the  operations  and  earnings  of 
the  European  subsidiaries  of  the  Westinghouse  company, 
he  said:  "The  English  company  is  doing  excellent  busi- 
ness and  earnings  are  better  than  ever.  The  French  com- 
pany is  also  doing  good  business.  The  Italian  company 
has  done  all  of  the  work  in  the  electrification  of  the  govern- 
ment railway  and  is  now  engaged  in  the  manufacture  of 
fifty  locomotives  for  the  Italian  government." 

Booming  Detroit  Electrically. — In  connjection  with 
"Home-Made  Week"  in  Detroit,  Mich.,  an  event  which 
took  place  from  Sept.  8  to  13  inclusive,  the  following  elec- 
trical manufacturing  concerns  made  exhibits  of  their  prod- 
ucts: American  Electric  Heater  Company,  Process  Man- 
ufacturing Company,  Smith  Chandelier  Company,  John  D. 
Templeton  Company,  Hoskins  Manufacturing  Company, 
Detroit  Fuse  &  Manufacturing  Company,  American  Elec- 
trical Heater  Company,  Thomas  E.  Clark  Electric  Labor- 
atory, George  H.  Barnes  Company,  General  Service  Engi- 
neer, Electro  Lamp  Company,  Raymond  Electric  &  Man- 
ufacturing Company,  Eureka  Vacuum  Cleaner  Company, 
Dorigan  Electrical  Company,  Dongon  Electrical  Manu- 
facturing Company  and  Detroit  Insulated  Wire  Company. 
So  successful  was  this  event,  the  first  of  its  kind  ever  held 
in  Detroit,  that  plans  are  already  under  way  for  a  similar 
affair  ne.xt  year,  although  on  a  much  larger  scale. 

Indiana  Company  to  Build  Large  Transformer-Oil  Plant. 
— It  is  understood  that  the  Standard  Oil  Company  of  In- 
diana proposes  to  spend  over  $1,000,000  in  the  building  of 
a  plant  addition  at  Whiting,  Ind.,  for  the  manufacture  of 
transformer  oil,  for  which  there  is  a  large  demand  in  the 
electrical  industry.  The  Vacuum  Oil  Company,  of  Ro- 
chester, N.  Y.,  which  has  hitherto  been  the  largest  pro- 
ducer in  this  field,  has  been  handling  its  product  through 
the  larger  electrical  manufacturers,  but  the  Indiana  con- 
cern plans  to  handle  it  in  a  different  way,  selling  direct  to 
the  consumer.  It  is  claimed  that  this  arrangement  will  be 
to  the  benefit  of  all  concerned  in  the  long  run,  since  some 
advantage  in  freight  rates  is  possible  in  all  but  a  small 
territory,  and  there  is  less  expense  involved  in  the  direct 
shipment  to  the  consumer  than  in  the  shipping  of  large 
quantities  to  the  big  manufacturers,  from  whom  second 
shipments  have  usually  been  made.  The  changed  method 
of  distribution  will  also  remove  from  these  manufacturers 
a  burden  in  the  shape  of  a  special  department  foreign  to 
the  general  character  of  their  business. 
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New  Type  of  Tungsten  Lamp. — The  StraJRlit  I'ilnmcni 
I-aiiip  I  iiiupaii).  ><i  4-'  liast  'I'wcnty-tliird  Street.  N'cw  York, 
has  hroiiKht  out  a  slraiKht-t'ilamcnt  incandescent  lamp  uf 
the  same  type  as  its  "Rayline"  lamp,  but  with  a  tungsten 
tilanient  instead  ol  the  carbon  previously  used.  In  order 
to  obtain  the  rec|uired  resistance  it  has  been  found  neces- 
sary to  make  up  the  unit  lamp  with  two  bulbs,  each  the 
size  of  the  regular  single  carbon  lamp  of  that  type,  the  two 
beinn  connected  in  series.  About  48  cp  is  obtained  on  a 
power  consumption  of  60  watts.  One  of  the  dcsisn  features 
is  the  provision  of  three  anchor  wires  to  take  part  of  the 
strain  from  the  tilanient.  While  this  lamp  has  been  on  the 
market  for  only  about  three  weeks,  it  has  met  with  suc- 
cess in  two  lair-sized  installations,  one  at  the  new  Manu- 
facturers' Club,  in  rhiladclphia.  Pa.,  and  the  other  on  the 
pier  at  Atlantic  City,  N.  J.  This  company  is  finding  sales 
lirisk  and  e-xpects  an  exceptionally  busy  season  in  all  of  its 
lines. 

Copper  Prices  and  the  Copper  Wire  Situation. — One  of 
the  large  copper  wire  manufacturers,  intcrvicwc<l  this  week 
on  conditions  in  that  line  and  on  the  copper  situation  in 
general,  stated  that  there  is  being  experienced  a  large  and 
steady  demand  for  wire  in  various  sizes  and  that  if  there  is 
any  point  upon  which  any  dissatisfaction  can  exist  it  is 
rather  with  respect  to  prices  than  to  the  volume  of  busi- 
ness. Conditions  have  reached  such  a  basis  in  this  branch 
of  the  electrical  industry  that  further  large  improvements 
are  not  looked  for  cither  in  design  or  material  and  there 
is  pretty  severe  cfimpetilion  between  the  several  large 
manufacturers  for  the  larger  orders.  This  results  in  fluctu- 
ating prices  so  that  the  volume  of  sales  is  not  an  absolute 
index  of  the  financial  status  of  the  industry.  This  manufac- 
turer, when  questioned  as  to  the  outlook  for  higher  copper 
prices,  inclined  to  the  opinion  that  these  would  come,  but 
not  with  any  suddenness  such  as  has  been  predicted  in 
some  <|uartcrs  lately. 

New  Regulator  of  the  Automatic  Rheostat  Type  to  Be 
Made. — The  Merrill  Electric  Manufacturing  Company,  with 
ottices  at  313  South  Clinton  Street,  Chicago,  has  been  or- 
ganized for  the  purpose  of  manufacturing  and  marketing 
a  new  device  called  the  Merrill  electric  regulator.  This  is 
described  by  ihe  manufacturers  as  being  a  regulator  of  the 
automatic  rheostat  type  but  operating  more  rapidly  than 
anything  of  this  kind  yet  produced,  and  in  fact  comparing 
favorably  in  speed  with  vibrating-type  regulators.  Its  re- 
sistance element  is  continuous  and  no  friction  is  involved 
in  its  operation.  ,\ccording  to  the  manufacturers,  the  de- 
vice may  be  connected  in  the  field  circuit  of  a  generator 
and  wound  to  regulate  either  voltage  or  current  and  is 
also  available  for  use  in  connection  with  storage  batteries. 
F.  W.  Merrill,  president,  and  J.  L.  Arthur,  vice-president 
of  the  company,  are  chief  engineer  and  assistant  engineer, 
respectively,  of  Roth  Brothers  &  Company,  of  Chicago, 
large  motor  manufacturers. 

Lamp  Factory  Building  in  Minneapolis. — In  the  Aug.  26 

issue  of  the  F.I,-clri,al  ll'nrld  appeared  a  short  description  of 
the  new  lamp  factory  in  course  of  construction  at  Minne- 
apolis. Minn.,  for  the  Minnesota  Lamp  Works  of  the  N'ation- 
al  Quality  Lamp  Division  of  the  General  Electric  Company. 
Advices  since  received  indicate  that  some  of  the  figures  then 
given  were  not  accurate.  The  capacity  of  the  plant  at 
present  under  construction  will  be  about  22.000  lamps  per 
day  and  about  600  employees  will  be  engaged.  A  ground 
area  of  4'/]  acres  will  be  covered  by  the  structure  and 
150.000  sq.  ft.  of  floor  space  will  be  available  for  manufac- 
turing, testing  and  commercial  departments.  Semi-mill  type 
construction  will  be  used  and  a  sprinkler  fire  protection 
equipment  installed,  together  with  the  latest  factory-lighting 
system.  The  operating  equipment  will  consist  of  motor- 
generator  sets  and  transformers  receiving  their  energy  from 
the  local  power  company  at  2300  volts.  These  lines  will 
enter  the  building  underground,  and  energy  will  be  delivered 
through  proper  transformers  to  the  distributing  board, 
which  is  subdivided  into  circuits  for  each  department  of  the 
plant.  Each  individual  circuit  will  be  metered  so  as  accu- 
rately to  determine  the  consumption  of  energy  in  the  cor- 
responding department.  The  apparatus  is  to  be  driven  by 
individual  motors  or  by  motors  from  reduction  transmission 
outfits  to  groups  of  apparatus,  thus  reducing  to  a  minimum 
the  use  of  belts.    The  testing  will  be  handled  through  special- 


ly  designed   transformers   with  appropriate   steps   so  as  to 
give  any  voltage  desired  at  the  delivery  point. 

Riley  Underfeed  Stokers  Sold.— The  Toronto  (Ont.) 
Electric  Light  Company,  Ltd.,  has  recently  purchased 
2200  hp  of  Riley  self-dumping  underfeed  stokers,  which  are 
to  be  used  in  a  stand-by  steam  station  as  a  reliability  re- 
serve for  the  power  from  Niagara  l-'alls.  These  boilers  will 
carry  banked  tires  continuously  and  must  always  be  ready 
to  pick  up  the  load  instantly  in  case  of  any  transmission- 
line  trouble.  In  this  type  of  stoker  the  reciprocating  move- 
ment of  the  grates,  which  slice  the  lire,  is  so  well  adapted 
to  quick  steaming  that  a  boiler  at  the  plant  of  the  Xarra- 
gansett  Electric  Lighting  Company  recently  showed  300 
per  cent  of  rating  in  six  minutes  from  a  fire  that  was  banked 
for  twenty-four  hours.  Among  the  other  companies  to 
which  the  Sanford  Riley  Stoker  Company,  Ltd.,  of 
Worcester,  Mass.,  has  recently  sold  stokers  of  the  above 
type  are  the  following:  New  York  Central  Railroad,  Wee- 
hawkcn,  N.  J.,  2000  hp;  Interborough  Rapid  Transit  Com- 
pany, Seventy-fourth  Street  station.  New  York,  500  hp: 
H.  E.  Sturtcvant  Company,  Hyde  Park,  Mass.,  400  hp; 
New  Y'ork  Central  Railroad,  Y'onkers,  N.  Y.,  500  hp; 
Worcester  (Mass.)  Electric  Light  Company,  1500  hp; 
Municipal  Power  Plant.  Regina,  Sask..  3000  hp;  Glenlyon 
Dye  Works.  Phillipsdale,  R.  I.,  500  hp;  International  Rail- 
way Company,  Buffalo,  N.  Y.,  800  hp.  and  the  Youngstown 
Sheet  &  Tube  Company,  Youngstown,  Ohio,  2500  hp. 

Legislation  for  Protecting  Foreign  Exhibitors  at  the  San 
Francisco   Exposition. — In   order   to   secure   the   exhibits  of 
England,  Germany  and  some  other  foreign  countries  at  the 
Panama   Pacific    Exposition    in    191 5    it    was   necessary   for 
Congress  to  pass  some  measure  for  the  protection  of  the 
exhibitors  from  those  countries  against  piracy  of  their  de- 
signs   and    ideas    by    American    manufacturers,    or,    more 
properly  speaking,  by  a  certain   class  of  American  manu- 
facturers  who   are   content   to   do   business   on    this  plane, 
since   the   present   patent   laws   in   this   country   are   not  of 
broad  enough   scope  to  give  any  protection  in   matters  of 
this   kind.     A   bill   introduced   by   Representative   Kahn,  of 
California,  and  passed  by  both  houses  of  Congress,  provides 
for  the  granting  of  an  American  certificate  of  registration 
on   all   designs   exhibited   by   foreign    manufacturers  where 
they   have   a  certificate   of  registration,   trade-mark,  patent 
or  copyright  issued  by  any  foreign   country.     This  .Amer- 
ican certificate  is  to  protect  the  design  from  unauthorized 
use  by  American  manufacturers  for  a  period  of  three  years 
after  the  close  of  the  Exposition.     There  has  developed  a 
strong    opposition    to    this    measure    on    several    important 
grounds.     In  the  first  place  it  proposes  to  give  a  form  of 
protection    to    foreign    exhibitors    that    is    not    aflForded   to 
American  manufacturers.     It  is  also  open  to  the  objection 
that  the  certificates  issued  by  foreign  countries  are  of  small 
value  comparatively,  since  they  are  in  many  cases  obtainei! 
without  the  formality  of  an  investigation  of  the  design,  thai 
step  being  put  oflf  until  such  time  as  litigation  for  alleged 
infringement  arises.     Besides  this,  the  Kahn  measure  doe- 
not   provide    tliat    the    designs   registered    abroad   shall   b< 
original,  but  plans  to  give  protection  to  any  design  with  3 
foreign   certificate.      If  it   is   finally   passed   and   signed.  th< 
bill   will   enable   foreign    manufacturers   to   bring   over  ol* 
designs  or  ones  which  they  have  borrowed  from  Americar 
manufacturers — in  either  case  designs  which  are  now  in  usi 
in  this  country  and  at  present  legally  protected  —  and,  b) 
virtue  of  consenting  to  their  exhibition,  obtain  the  right  tc 
control   their   manufacture   and    sale   in    this   country  for  ; 
period  of  from  three  to  four  years,  irrespective  of  the  pres 
ent  rights  of  the  .American  manufacturer.     The  Kahn  meas 
ure  was  regarded  as  so  imperfect  in  the  above-mentione< 
points  and  so  fraught  with  danger  to  legitimate  .Americai 
interests  that  the   Federation  of  Trade   Press  Association 
of  the  United  States  at  its  annual  convention  in  New  Yorl 
on  Sept.  t8-2o  appointed  a  committee  to  draw  up  and  file 
protest    against    the    signing   of   that    bill.      However,   thi 
association  advocates  strongly  the  passing  of  proper  law 
for   the   protection    of   foreigners   as   well   as   of  America 
manufacturers  against  design  piracy,  and  at  its  conventir 
steps  were  also  takerJ  preliminary  to  the  calling  of  a  con 
vcntion  at  which  might  be  discussed  by  representatives  <" 
all  of  the  interested  parties  measures  for  getting  efficier 
laws  for  this  purpose  passed. 
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Corporate  and  Financial 

American  Public  Utilities  Company  Subsidiaries. — A  bul- 
letin issued  by  the  American  Public  Utilities  Company  con- 
tains a  map  showing  the  location  of  its  various  operating 
plants.  The  United  States  Census  for  iqio  showed  a  total 
population  in  the  cities  served  by  the  operating  subsidiary 
plants  of  471,451,  against  332,929  for  the  year  1910,  or  an 
increase  of  41  per  cent. 

Appalachian  Power  Company  Changes. — .\  number  of 
changes  have  been  made  in  the  officers  and  directors  of  the 
Appalachian  Power  Company,  Mr.  Frank  L.  Dame,  Mr. 
Robert  C.  Morse,  Mr.  Ernest  L.  Carr  and  Mr.  F.  C.  Wal- 
cott  have  been  made  directors.  Mr.  Morse  succeeds  Mr. 
H.  M.  Byllesby  as  president,  and  Mr.  Walcott  has  been 
made  a  vice-president.  Mr.  Byllesby  is  a  vice-president  and 
a  member  of  the  board.  Mr.  A.  P.  Taliaferro  has  been  made 
secretary-treasurer  to  succeed  Mr.  R.  J.  Graf. 

Columbus  Reorganization. — A  decision  has  been  rendered 
by  the  Court  of  Common  Pleas,  Columbus,  Ohio,  denying 
the  contention  of  the  stockholders  of  the  Columbus  Light, 
Heat  &  Power  Company  that  the  proposed  plan  of  reorgani- 
zation of  the  Columbus  Railway  &  Light  Company  should 
have  been  approved  by  shareholders  of  the  various  subsid- 
iary companies  before  its  submission  to  the  Public  Service 
Commission  of  Ohio.  The  court  held  that  the  plan  could 
be  submitted  to  either  the  commission  or  the  stockholders 
first. 

San  Joaquin  Light  &  Power  Corporation  Results. — The 
San  Joaquin  Light  &  Power  Corporation  reports  gross 
earnings  for  the  year  ended  June  30,  1913,  of  $1,608,960,  as 
compared  with  $1,379,912  for  the  preceding  year.  Operat- 
ing expenses,  maintenance  and  taxes  amounted  to  $624,179, 
as  compared  with  $537,701.  The  net  income  was  $984,781, 
as  compared  with  $842,211.  Interest  charges  amounted  to 
$3S9.7.'!4.  as  compared  with  $339,852.  The  surplus  was 
$625,047,  as  compared  with  $502,357.  Preferred  dividends 
J    amounted  to  $390,000. 

I       Alabama    Power    Consolidation. — The     Alabama     Power 
'    Company    has    been     formed    as    a    consolidation     of    the 
'    .-Mabama  Power  Company,  the  Alabama  Electric  Company, 
the  Wetumpeka    Power   Company,   the   Alabama    Power    & 
Electric   Companj'    and    the   Alabama    Power    Development 
Company.     The    companies   which    have    been    merged   are 
subsidiaries  of  the  Alabama  Traction,  Light  &  Power  Com- 
pany.    The  Alabama  Power  Company  will  have  an  author- 
ized issue  of  $20,000,000  bonds,  all  of  which  will  be  deposited 
as  security  under  the  $10,000,000  first  mortgage  bond  issue 
'  of  the  Alabama  Traction,  Light  &   Power  Company. 

Northern  Ohio  Traction  &  Light  Company  Bonds. — An 
issue  of  $1,500,000  new  collateral  trust  6  per  cent  bonds  has 
been  made  by  the  Northern  Ohio  Traction  &  Light  Com- 
pany. The  bonds  are  dated  Aug.  i,  1913,  and  are  due  $100,- 
000  annually  on  Nov.  i  of  1914.  1915  and  1916,  and  there- 
after at  the  rate  of  $100,000  semi-annually  until  Nov.  i,  1922. 
They  are  redeemable,  however,  in  whole  or  in  part  at  loi 
and  interest.  The  bonds  are  offered  by  Hayden,  Miller  & 
1  Company,  of  Cleveland,  at  par  and  interest.  They  are  se- 
■  cured  by  a  deposit  of  $2,300,000  of  various  mortgage  bonds 
issued  by  the  company  or  its  subsidiaries. 

United  Gas  &  Electric  Corporation  Report. — The  United 
Gas  &  Electric  Corporation  has  issued  a  report  for  the 
twelve  months  ended  June  30.  1913.  The  statement  of  earn- 
ings, as  compiled,  includes  the  equity  in  the  net  earnings 
of  subsidiary  companies  whether  or  not  received  as  divi- 
dends. The  total  stated  as  direct  earnings,  less  expense,  is 
$1,214,824,  This  amount  is  made  up  of  the  direct  earnings, 
less  expenses,  of  the  corporation,  and  the  net  earnings  of 
Its  subsidiary  companies,  after  the  deduction  of  dividends 
on  the  preferred  stock  of  the  subsidiary  companies,  includ- 
ing the  equity  of  direct  subsidiary  companies  in  the  opera- 
tions of  their  respective  subsidiary  companies,  calculated 
on  the  basis  of  their  holdings  at  the  end  of  the  year.  From 
the  amount  stated  there  were  deducted  as  interest  on  notes 
$283,125,  and  for  preferred  dividends  $555,738,  a  total  of 
$838,863.  This  leaves  a  surplus  of  $375,981,  Of  the  surplus 
earnings  determined  in  this  way  the  proportion  added  to  the 
surplus  account  of  subsidiary  companies  and  not  de- 
clared   as    dividends    was    $369,969,    leaving    as     the    net 


addition  to  the  surplus  of  the  United  Gas  &  Elec- 
tric Corporation  from  operations  $6,012.  Of  the  sum 
of  $369,969,  added  to  the  surplus  of  subsidiary  com- 
panies and  from  the  previous  accumulations  of  surplus 
of  such  companies,  various  amounts  were  charged  during 
the  year  on  account  of  extraordinary  expenditures  which 
were  not  held  to  be  applicable  directly  to  the  operations  of 
the  year.  Of  these  amounts,  the  proportion  corresponding 
to  the  holdings  of  the  United  Gas  &  Electric  Corporation  is 
$133,420.  The  balance  sheet  surplus  as  of  June  30,  1913. 
was  $116,508. 

Electrical  Receipts  of  American  Railways  Company  Sub- 
sidiaries.— The  fourteenth  annual  report  of  the  .American 
Railways  Company,  covering  the  fiscal  year  ended  June  30, 
1913,  shows  that  the  increase  in  receipts  from  lighting  and 
power  furnished  by  the  subsidiary  companies  was  15.18  per 
cent.  The  gross  receipts  of  the  subsidiary  companies  from 
all  sources,  amounting  to  $5,164,007,  gained  only  5,55  per 
cent.  The  report  refers  to  various  improvements  made  in 
physical  properties  during  the  year.  The  Home  Electric 
Light  &  Steam  Heating  Company,  of  Tyrone,  Pa.,  obtained 
213  new  customers,  an  increase  of  almost  14  per  cent.  A 
contract  was  made  for  i\Ye  years  with  the  borough  of  Ty- 
rone at  a  fair  advance  in  the  price  of  lighting.  The  busi- 
ness of  the  lighting  department  of  the  Roanoke  Railway  & 
Electric  Company  has  been  extended  and  shows  an  in- 
crease of  about  16.5  per  cent.  The  Scranton  Railway  Com- 
pany has  made  a  contract  for  power  with  the  Scranton 
Electric  Company.  The  loss  in  gross  receipts  of  subsidiary 
companies  during  the  March  floods  in  Ohio  was  about 
$50,000. 

Progress  of  the  Consolidated  Company  of  Baltimore. — .A 
booklet  has  been  issued  to  show  the  development  of  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  of  Bal- 
timore since  the  formation  of  the  present  company  in  1906. 
The  total  gross  income  of  the  company  in  the  fiscal  year 
ended  June  30,  1913,  was  $6,114,973,  an  increase  of  70.07  per 
cent  over  the  year  ended  June  30,  1906.  The  other  items  in 
the  statement  and  the  percentage  of  increase  in  1913  as 
compared  with  igo6  were  as  follows:  Operating  expenses 
and  taxes,  $2,963,180,  increase  52.62  per  cent;  net  earnings, 
$3,151,793.  increase  90.56  per  cent;  interest,  $1,476,768,  in- 
crease 25.49  per  cent;  surplus.  $1,675,025,  increase  250.99  per 
cent;  dividends,  $810,673,  increase  77.27  per  cent;  balance, 
$864,352,  increase  4,238.25  per  cent;  reserve  for  deprecia- 
tion, amortization,  etc.,  $460,000,  no  reservation  made  in 
1906;  surplus,  $404,352,  increase  1,929.48  per  cent;  special 
reserve,  $300,000,  no  reservation  made  in  1906;  net  surplus, 
$104,352,  increase  423.76  per  cent.  A  table  is  published 
which  shows  various  statistical  results.  The  number  of 
electrical  customers  in  the  1913  fiscal  year  was  29,927,  an  in- 
crease of  16,272,  or  119  per  cent,  over  the  fiscal  year  ended 
June  30,  1908.  Sales  were  made  last  year  of  94,876,887.7 
kw-hr.,  an  increase  of  192  per  cent  over  the  1908  year.  The 
income  from  the  sale  of  electric  energy  last  year  was  $2,- 
801,995,  an  increase  of  92  per  cent  over  1908. 


NEW  YORK  METAL  MARKET  PRICES 


rd,  spot" 


-Sept.  15 , 

Asked. 
17.00 
Selling  Prices 


filT^ 


London,  standard,  spot*   74       15       0 

Prime   Lake    16-75      to  16.87 ^^ 

Electrolytic     16.62!/^  to  16.75 

Casting     16,375^  to  16.62!^ 

Copper  wire  base   17.75      to  18.00 

Lead      4.75 

Nickel         40.00      to  45,00 

Sheet  zinc,  f.  o.  b.  smelter 8.00 

Spelter,  spot    5.85 


72      15       0 

16.75  

16.50      to  16.62^3 
16.37!^  to  16.50 
17.75      to  18,00 

4,75 

40,00      to  43.00 

8.00 


Alun 


spot* 


.42.75 


21.50      to  22.50 


*OLD  METALS 


Heavy  copper  and   wii 
Brass,   heavy    ....... 

Brass,   light    

Lead,  heavy   

Zinc,  scrap    


14.75 
9.25 
8.25 
4.65 

4.75 


15.00 
9.75 
8.50 
4.65 

4.75 


♦COPPER  EXPORTS 

Total  tons  to  Sept.  22 21,575 

•From  daily  transactions  on  the  New  York  Metal  Exchange. 
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Business  Notes 

The  American  Insulating  Machinery  Company,  of  Phila- 
(Iclpliia,  I'a..  announces  the  removal  ol  its  plant  and  oflice 
from  the  corner  of  Hancock  and  Oxford  Streets  to  the 
northwest  corner  of  Fairchild  and  Huntingdon  Streets. 

The  Arthur  Jones  Electric  Company,  of  333  South  Clin- 
ton Street,  Chicago,  has  secured  the  services  of  A.  W . 
Paine  as  assistant  manager  in  charge  of  sales.  Mr.  Paine 
was  formerly  connected  with  the  General  Electric  Company 
in  its  sales  department. 

The  H.  P.  B.  Electric  Company,  with  main  office  at  Rye, 
N.  Y.,  has  completed  arraiiKcments  with  the  Cheltcn  Elec- 
tric Company,  of  Philadelphia,  Pa.,  for  the  manufacture  of 
its  line  of  switches  for  use  in  connection  with  electric  igni- 
tion, lighting,  starting  and  horn  equipments  on  automobiles. 

The  Esterline  Company,  Indianapolis.  Ind.,  through  its 
president.  Mr.  .1.  \V.  Esterline.  announces  the  appointment 
of  Mr.  \V.  McK.  White  as  sales  manager.  Mr.  White  will 
have  charge  of  the  company's  products  for  automobile 
lighting,  self-starting,  etc.,  while  the  electrical-instrument 
department  will  continue  to  be  directed  by  Mr.  Hanscll. 
In  the  future  Mr.  Esterline  expects  to  devote  the  major 
part  of  his  own  time  to  technical  study  of  the  fields  in 
which  the  company  is  engaged.  The  Esterline  Company 
recently  moved  to  Indianapolis  from  Lafayette  in  order  to 
secure  increased  manufacturing  facilities  for  producing  its 
lighting  system  for  automobiles,  motor  boats,  locomotives, 
harbors,  street  railways,  etc.,  and  for  its  several  other 
electrical   appliances. 


New  Industrial  Companies 

The  Broad  Electric  Company,  of  Wilmincrton,  Del.,  has 
been  chartered  with  a  capital  stock  of  $100,000  to  manu- 
facture and  deal  in   removable  and  refiUable   batteries. 

The  Derby  Electrical  Engineering  Company,  of  Derby. 
Conn.,  has  tiled  a  ccrtiricatc  of  incorporation  with  the  Sec- 
retary of  State  with  a  capital  stock  of  $5,000.  The  incor- 
porators are:  Charles  J.  Dickgiesscr,  Clinton  W.  Gray  and 
John  T.  Donnelly. 

The  Killman  Hydraulic  Power  &  Transmission  Company, 
of  Tullahoma,  Tenn..  has  been  incorporated  with  a  capital 
stock  of  $100,000.  The  company  proposes  to  use  the  Kill- 
man  improvements  for  the  transmission  of  power  in  the 
manufacture  of  automobiles. 

The  Holley  Company,  of  Xew  York.  N.  Y..  has  been  in- 
corporated with  a  capital  stock  of  $25,000  to  manufacture 
and  deal  in  electrical  appliances,  etc.  The  incorporators 
are:  William  V.  Holley.  .Arthur  E.  Carpenter.  1476  Broad- 
way, New  York.  N.  Y..  and  Frank  S.  Barnett,  87  Burnett 
Street,  East  Orange,  N.  J. 


Trade  Publications 

Second-Hand  Machinery. — .\rcher  &  Baldwin  have  issued 
their  .\ugust  list  of  used  electrical  and  steam  machinery, 
power-house  equipment,  cars.  etc. 

Tools. — The  Smith  &  Hemenway  Company.  150  Cham- 
bers Street.  New  York,  has  recently  issued  a  catalog  listing 
the  net  price  of  ,1000  "Red  Devil"  tools. 

Second-Hand  Machinery. — In  a  booklet  of  twenty-two 
pages  the  tirm  of  George  Sachsenmaier  &  Company.  142 
North  Third  Street,  Philadelphia,  publishes  its  latest  list 
of  used  electrical  machinery  on  hand. 

Insulators. — Folder    4187.    issued    by    the    Westinghouse 

Electric   &   Manufacturing   Company,   covers  type   KB    scc- 

■  ■  "'"  '^i;  iron  parts  of  this  device  are  sherar- 

;'ari<  are  renewable.     It  is  said  to  be 

-  ;  liw:ht-wcight  insulator. 

I    ^  -   S:  Company.   140th  and   Exteri.ir 

-ucd  a  small  folder  telling  briefly 

■■.  a  detachable  signal  for  dinint:- 

room  •  lar  purposes.     The  device  can  be 

easily  ,A  to  the  table. 


Turbines. — Victor-francis  turbines  are  fully  described 
in  Bulletin  708  issued  by  the  Piatt  Iron  Works  Company, 
Dayton,  Ohio.  Pictures  of  a  number  of  installations  of  this 
apparatus  in  various  power  plants  are  shown. 

Motors. — Descriptive  Leaflet  No.  3698  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Company  covers  motors 
for  ilriving  intertype  and  linotype  machines.  The  charac- 
teristics necessary  for  this  service  are  explained,  and  appli- 
cation views  are  shown  of  motors  driving  these  machines. 

Single-Phase  Motors. — Single-phase  motors  are  the 
subject  of  Bulletin  Xo.  101  issued  by  the  Wagner  Electric 
Manufacturing  Company,  St.  Louis,  Mo.  .\  general  descrip- 
tion of  the  apparatus  is  given,  accompanied  by  many  illus- 
trations in  some  of  which  are  shown  their  application  in 
various  industries. 

Reflectors.  —  In  an  attractive  booklet  issued  by  the 
Gleason-Tiebout  Company,  "i  West  Twenty-third  Street, 
New  York,  two  designs  of  reflector  bowl<  in  special  shapes 
are  shown.  .\n  invitation  is  extended  to  the  reader  to  visit 
the  company's  new  showrooms  and  to  inspect  its  full  line  of 
artistic   semi-indirect   glassware. 

Measuring  Instrimients. — In  Bulletin  G.  1913,  the  Thomp- 
son-Levering Company.  Philadelphia,  Pa.,  gives  descrip- 
tions and  illustrations  of  its  line  of  measuring  instruments. 
The  Peerless  switch-dial  testing  set,  the  portable  testing 
set,  plug  set,  improved  fault-finder,  portable  cable-testing 
outfits  and  other  instruments  are  referred  to. 

Transformer  Shipments. — Leaflet  Xo.  3569,  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  de- 
scribes and  illustrates  the  shipment  of  transformers  in 
tanks  with  oil.  This  method  has  been  adopted  in  the 
shipment  of  large  transformers,  as  it  enables  them  to  be 
installed  immediately  upon  arrival  at  destination. 

Ball  Bearings. — The  Hess-Bright  Manufacturing  Com- 
pany, Philadelphia,  has  recently  published  some  additions 
to  its  loose-leaf  series  336.  Sheet  95,  Class  IX,  refers  to 
ball  bearings  on  vertical  spindle  of  matching  machine,  and 
Sheet  96,  Class  IV,  describes  and  illustrates  adjustable 
mountings  for  automobile  bevel  driving  pinions  and  gears. 

Small  Turbines. — The  De  Laval  Steam  Turbine  Company, 
Trenton.  N.  J.,  has  published  in  booklet  form  a  paper  by 
Mr.  George  H.  Gibson,  entitled  "Improved  Methods  of 
Connecting  Small  Turbines  in  Steam  Power  Plants  and 
Exhaust  Steam  Heating  and  Drying  Systems,"  reprinted 
from  the  Journal  of  the  Engineers'  Society  of  Pennsylvania. 
It  refers  to  the  De  Laval  apparatus. 

Transformers. — Catalog  130  of  the  .^dams-Bagnall  Elec- 
tric Company.  Cleveland,  Ohio,  devoted  to  transformers  for 
lighting  and  power,  is  divided  into  two  sections.  Section  I 
refers  to  A-B  constant  potential  transformers  and  Section 
2  to  balancers.  Some  general  information  on  balanced 
design  in  potential  transformers,  illustrations  and  diagrams 
of  special  transformer  connections  make  up  the  contents. 

Household  Appliances. — In  connection  with  its  line  of 
nickel  and  silver  plate,  solid  copper  and  aluminum  ware. 
Manniiur.  Bowman  &  Company.  Meriden,  Conn.,  manufac- 
ture various  electrical  appliances.  These  are  fully  illustrated 
in  the  company's  mammoth  catalog,  No.  63,  recently  issued. 
In  it  electric  coffee-  percolators,  tureens,  toasters,  chafinir 
dishes  and  numerous  other  devices  are  excellently  illus- 
trated.    Dimensions  and  prices  are  given. 

Conduit. — .^  pamphlet  of  sixteen  pages  has  been  issued 
by  the  .\merican  Conduit  Manufacturing  Company.  Pitts- 
burgh, Pa.,  devoted  to  "galvanite,"  a  conduit  treated  by  in 
electrolytic  process  which  is  said  to  produce  an  article  that  is 
non-corrosive  and  capable  of  resisting  mechanical  injur>-. 
Comprehensive  information  regarding  the  manufacture  ot 
the  product  is  given,  and  also  a  partial  list  of  installations, 
in  which  are  included  the  names  of  many  prominent  build- 
■  ings   in  the  country. 

Lighting  Plants. — Bulletin  No.   no  issued  by  the  United 

States    Light    &    Heating   Company.   Niagara   Falls.   N-  Y., 

refers  to  electric-light  low-voltage  isolated  plants  for  coun- 

:-.    :  .  :    .-    .-mall  hotels  and  clubs.     .\  plant  for  this  purpose 

-ts  of  an  internal-combustion  engine,  a  direct 

ator,    a  %lorage    battery    and    a    switchboard 

•   Vc    easy   to   install   and   operate.     The  bul- 

-  ir.  detail  many  tj-pes  of  plant  and  the  meth- 

■^  or  a  plant  to  meet  any  requirement. 
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Personal  Mention 


Mr.  R.  C.  Morse,  of  Boston,  Mass.,  has  been  elected  presi- 
dent ot  the  Appalachian  Power  Company,  of  Blue- 
field,  \V.  Va. 

Mr.  D.  W.  McGee  has  been  appointed  local  manager  of 
the  Fort  Lupton  (Col.)  Light  &  Power  Company  as  suc- 
cessor to  Mr.  O.  F.  Nats. 

Mr.  R.  S.  Smyth,  formerly  with  the  Hornell  (N.  Y.) 
Electric  Company,  has  been  appointed  manager  of  the 
Dansville  (,X.  Y.)   Gas  &  Electric  Company. 

Mr.  H.  C.  F.  Poste,  formerly  superintendent  of  the  Ca- 
nadian Light  &  Power  Company  at  St.  Timothee,  Quebec, 
has  been  appointed  superintendent  of  the  entire  system. 

Mr.  O.  F.  Nats,  formerly  manager  of  the  Fort  Lupton 
(Col.)  Light  &  Power  Company,  has  been  transferred  to 
the  .Arapahoe  Electric  Light  &  Power  Company  of  Little- 
ton,  Col.,  as   superintendent. 

Mr.  Thomas  Shipley,  of  York,  Pa.,  was  elected  vice- 
president  of  the  -American  .Association  of  Refrigeration  at 
the  annual  meeting  in  Chicago  on  Sept.  22.  He  is  vice- 
president  of  the  York  Manufacturing  Company. 

Mr.  W.  T.  Edmondson,  Jr.,  new-business  manager  of  the 
.Alliance  (Ohio)  Gas  Power  Company,  has  severed  his  con- 
nection with  that  company  to  become  sales  manager  in  the 
South  for  the  Premier  Vacuum  Cleaner  Company.  Mr.  Ed- 
mondson will  make  his  headquarters  at  Montgomery,  .Ala., 
after  Oct.   i. 

Mr.  J.  S.  Alexander,  superintendent  of  the  Houghton 
County  Electric  Light  Company,  of  Houghton,  Mich.,  has 
been  transferred  to  the  Savannah  (Ga.)  Electric  Company, 
which  is  also  managed  by  the  Stone  &  Webster  Manage- 
ment Association.  Mr.  C.  Curtis  is  the  present  superin- 
tendent of  the  company  at  Houghton. 

Mr.  Edwin  W.  Allen,  recently  promoted  to  be  assistant 
district  manager  of  the  Chicago  office  of  the  General  Elec- 
tric Company,  will  continue  to  act  as  district  engineer  in  the 
Chicago  office.  Mr.  Allen  is  a  native  of  Buchanan,  Va.,  and 
was  born  in  1879.  He  was 
graduated  from  the  Virginia 
Polytechnic  Institute,  class  of 
1900.  taking  the  course  of 
electrical  engineering.  A  year 
later  he  entered  the  testing 
department  of  the  General 
Electric  Company  at  the  Sche- 
nectady works.  After  two 
years'  training  in  this  depart- 
ment he  was  transferred  to  the 
engineering  department  under 
Mr.  W.  L.  Emmet.  Here  he 
remained  until  Oct.  I,  191 1, 
when  he  was  sent  to  the  Chi- 
cago office  as  district  engineer, 
succeeding  Mr.  James  Lyman, 
resigned.  Mr.  Allen  is  an  as- 
sociate of  the  American  Insti- 
te  of  Electrical  Engineers  and  secretary  of  the  Chicago 
Section  of  that  society.  He  is  also  a  member  of  the  En- 
gineers' Club  of  Chicago  and  has  read  several  papers  before 
technical  societies. 

;  Mr.  Frank  L.  Dame  has  joined  the  staff  of  Mr.  Harrison 
Williams.  New  York.  He  has  just  been  elected  a  director 
j>f  the  Central  States  Electric  Corporation  and  the  -Appa- 
lachian Power  Company.  Mr.  Dame  was  vice-president  of 
the  Electric  Bond  &  Share  Company,  in  charge  of  the 
operating  department,  from  loog  until  Jan.  i.  1913.  Since 
■■IS  resignation  from  that  position  he  has  been  taking  a 
ong  vacation.  Mr.  Dame  is  a  graduate  of  the  Massachu- 
'etts  Institute  of  Technology.  For  some  years  he  was 
connected  with  the  General  Electric  Company  interests 
I5n  the  Pacific  Coast  and  afterward  was  general  manager 
)f  the  Union  Electric  Company.  Dubuque,  la.  He  resigned 
rem  that  position  to  become  engineer  for  the  Electrical 
I'ecurities  Corporation  shortly  after  the  organization  of 
hat  company  in  1904.  He  held  that  position  until  his  resig- 
[lation  in  1909  to  become  vice-president  of  the  Electric 
Jond  &  Share  Company. 
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Mr.  Edward  W.  Lloyd,  of  Chicago,  general  contract  agent 
of    the    Commonwealth    Edison    Company   and   third    vice- 
president  of  the  National  Electric  Light  Association,  is  one 
of  the  real  workers  in  the  electric-service  industry.     Born 
on   Feb.  3,   1872,  in   Belleville, 
Ont.,  Mr.  Lloyd  spent  his  boy- 
hood in  Erie,  Pa.    He  attended 
school  in  that  city,  but  shortly 
before    graduating    from    high 
school  he  began  work  in  a  ma- 
chine shop  and  partially  learned 
■^■»   -11- ^  the  machinist's  trade — a  train- 

^^^^■t''*'*  ing  that  was  valuable  to  him  in 

^^^^^Ij^  after  life.    While  thus  at  work 

^^^^     ,^  he  attended   night   school   and 

^j^^a^^k  studied  drawing,  and  afterward 

^^HffBj  he  became  a  draftsman  in  lo- 

T^^B  cal  manufacturing  concerns  in 

^W  Erie.      In     1890    he    sought    a 

larger  field  in  Pittsburgh,  and 
in    that    city   he   worked   as   a 
EDWARD  \v.  LLOVD  draftsman       for       engineering 

firms  engaged  in  the  design 
and  construction  of  steel  plants.  Two  years  later  the  young 
man  came  to  Chicago  and  secured  employment  with  the 
Crane  Elevator  Company  as  a  draftsman.  In  1893  he 
formed  a  connection  with  the  Chicago  Edison  Company, 
predecessor  of  the  Commonwealth  Edison  Company,  which 
has  lasted  until  the  present  time.  Mr.  Lloyd's  first  e.x- 
perience  in  central-station  work  was  as  a  draftsman  in  the 
electrical  department  of  the  company,  working  on  the  plans 
for  the  Harrison  Street  station.  Gradually  he  worked  into 
steam  testing  and  general  work  in  the  engineering  division 
under  the  construction  engineer.  He  calibrated  instru- 
ments and  gained  a  general  and  diversified  e-xperience  in  the 
practical  features  of  electrical  engineering  and  construc- 
tion. In  1S98  Mr.  Lloyd  was  transferred  to  the  construction 
department  as  a  foreman.  He  developed  an  aptitude  in  sell- 
ing second-hand  machinery  acquired  in  shutting  down  iso- 
lated plants  and  gradually  grew  familiar  with  the  selling 
end  of  the  business  by  estimating  on  wiring  jobs  as  he  had 
opportunity.  In  1902  Mr.  Lloyd  was  made  assistant  super- 
intendent of  construction  under  Mr.  J.  H.  Goehst.  His 
practical  e-xperience  and  mental  alertness  proved  valuable 
in  getting  customers  for  the  company  in  industrial  work. 
In  1906  he  was  promoted  to  be  general  contract  agent  of  the 
company.  Mr.  Lloyd's  department  has  charge  of  selling 
the  output  of  the  Commonwealth  Edison  Company  and  he 
has  about  200  men  under  him.  For  a  number  of  years  Mr. 
Lloyd  has  been  prominent  in  association  work.  He  has 
written  a  large  number  of  papers  and  reports  relating  to 
the  commercial  side  of  the  business  for  the  National  Elec- 
tric Light  -Association  and  the  -Association  of  Edison  Illum- 
inating Companies.  His  first  paper,  on  "Purchased  Electric 
Power  in  Factories,"  was  read  before  the  Edison  conven- 
tion ten  years  ago.  and  he  presented  a  report  on  the  same 
subject  at  the  Denver  convention  of  the  N.  E.  L.  -A.  in  1005. 
He  has  contributed  to  the  proceedings  of  these  associa- 
tions nearly  every  year  since  then.  He  is  chairman  of  the 
heating  committee  and  the  electric-vehicle  committee  of  the 
Edison  association  and  has  been  chairman  of  the  rate  re- 
search committee  of  the  N.  E.  L.  .A.  since  igii.  This  com- 
mittee maintains  permanent  quarters  and  has  done  excel- 
lent work,  for  which  Chairman  Lloyd  and  the  company 
backing  him  are  to  a  considerable  degree  responsible.  Mr. 
Lloyd  has  served  as  a  member  of  the  executive  committee 
of  the  Commercial  Section  of  the  N.  E.  L.  .A.  since  its 
organization  in  igto.  For  the  year  :9I2-I3  he  served  as 
chairman  of  the  Commercial  Section.  -At  the  Chicago  con- 
vention of  the  N.  E.  L.  -A.  in  1913,  to  the  success  of  which 
he  contributed  not  a  little,  Mr.  Lloyd  was  made  third 
vice-president  and  a  member  of  the  executive  committee 
of  the  whole  association.  He  is  a  man  of  keen  discernment, 
an  enthusiast  regarding  the  usefulness  of  electricity,  yet 
practical  withal  and  with  an  apparently  unlimited  capacity 
for  work.  Mr.  Lloyd  is  an  associate  of  the  -American  Insti- 
tute of  Electrical  Engineers  and  a  member  of  the  Illuminat- 
ing Engineering  Society,  the  Society  for  Electrical  Develop- 
ment and  the  Electric  Club  of  Chicago,  as  well  as  the  Chi- 
cago Athletic,  Union  League  and  Midday  clubs  and  a  num- 
ber  of   Masonic   organizations. 
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Construction 

New  England 

IIIDMKFORI).  MAINE— The  I'cpiirrcll  Mfit  (  ..  .  oi  in.l.i.  lot.l,  ii 
pUnninii  10  build  ■  concrete  dam  (70  ft.  high)  at  Union  l-'alis.  It  is 
propourd  to  locate  the  d«in  ju«t  below  the  present  dun  at  Union.  It  i» 
estiniaied  that  10.000  hp  can  be  developed  at  a  cont  of  $1,000,000.  The 
Pepperell  company  hai  purchased  the  electric  plant  o(  the  Clark  I'wr,  Co. 
at  Uninn,  which  furniihei  electricity  in  the  towns  of  Hollis,  Bar  Mills, 
Salmon   Falls  and  Clark  Mills. 

ATIIOI..  M.\SS.— The  Athol  Gas  &  El.  Co.  expects  to  purchase  within 
the  next  six  months  lOOO-hp  watcrwheels  and  680kw  generator  for  its 
plant  at  Wendall  Depot.  Paul  B.  Webber,  35  Congress  Street,  Boston, 
Mas^.,    is    treasurer. 

BEVERLY,  MASS.— The  Beverly  Gas  S  El.  Co.  is  building  about  12 
miles  of  underground  conduin.  using  Orangeburg  fiber  conduits,  material 
(or  which  h.is  already  been  purch.nsed.  It  is  expected  to  have  the  con- 
duits finished  and  the  cables  nearly  pulled  through  by  Jan.  1,  1914.  A. 
W.   Kogem  is  treasurer  and  general  manager. 

BOSTON,  MASS. — Plans  are  being  prepared,  it  is  reported,  by  the 
Commonwealth  Ice  &  Storage  Co.  for  the  construction  of  a  cold-storage 
and  power  plant  on  Pier  6,  Northern  Avenue,  to  cost  about  $300,000. 
The  building  will  be  eight  stories  high,  220  ft.  by  250  ft.,  built  of  con- 
crete and  steel. 

BROCKTON,  MASS.— The  Edison  El.  Llg.  Co.  of  Brockton  is  erecting 
a  13,000volt  transmission  line  from  East  Bridgewater  via  Whitman  to 
the  plant  of  El.  Lt.  &  Pwr.  Co.  of  Abington  and  Rockland  in  North 
Abington.  The  line  will  form  a  complete  triangle  so  that  Brockton, 
Abington  and  Whitman  can  be  supplied  with  energy  either  way  in  case 
of   trouble   with   the   lines. 

GREENFIELD,  MASS.— During  the  past  summer  the  .Vmherst  Pwr. 
Co.  has  erected  a  two-circuit  steel-tower  line  from  Turner's  Falls  to 
Springfield,  which  will  operate  at  66,000  volts,  three-phase,  60  cycles. 
The  spacing  of  the  towers  is  arranged  so  that  the  line  can  eventually  be 
operated  at  110,000  volts.  A  substation  has  been  built  at  Amherst  con- 
taining a  bank  of  transformers  which  step  down  to  2300  volts  to  supply 
the  local  requirements  of  Amherst.  This  substation  also  includes  a  ring 
bus  and  complete  sectionalizing  switches  for  the  transmission  line.  The 
company  h.-is  built  and  now  has  in  operation  at  Chicopec  Falls  a  sub- 
station equipped  with  one  4500-kw  bank  of  outdoor  oii-cooled  transformers 
and  complete  outdoor  switching  station  for  66,000  volts;  inside  the  sta- 
tion a  13.200-volt  concrete  bus  structure  and  distributing  switchboard 
has  been  placed.  Current  is  transmitted  from  this  station  at  13,200  volts. 
This  station  is  also  equipped  with  motor-generator  set  to  supply  energy 
to  the  .Springfield  St.  Ry.  Co.  at  Chicopee  Falls.  A  duplicate  of  this 
station  has  been  built  in  .^gawam  and  will  be  in  operation  within  another 
month.  In  addition  to  the  equipment  at  Chicopee,  this  station  contains 
a  2300-volt  switchboard  for  local  distribution  in  ,\gawam,  energ>-  to  be 
sold  to  the  .\gaw-am  El.  Co.  F.  L.  Hunt  is  chief  engineer.  The  office 
of   general    manager   and    engineering    department    is   at    Greenfield. 

GREENFIELD,  MASS.— Contracts  were  awarded  early  in  the  summer 
by  the  Greenfield  EI.  Lt.  &  Pwr.  Co.  for  extensive  additions  and  re- 
modeling of  its  Gardner  Falls  water-power  plant  near  Shelburne  Falls. 
An  extension  has  been  erected  to  the  power  house  (about  68  ft.,  with  the 
side  walls  raised).  New  equipment  will  be  added  to  the  plant,  con- 
sisting of  two  1170-kva,  2300-volt  verticil  generators  with  two  1400-hp 
single-runner  watcrwheels,  one  60-kw  vertical  watcrwhecl-driven  exciter 
set,  one  60-kw  motor-driven  exciter  set,  and  complete  new  switchboard 
with  switches  in  ciincrclc  cell  structure.  The  old  generators  will  be 
changed  to  2300  volts  and  three  1200-kva,  three-phase,  walcr<ooled  trans- 
furmers,  2300  volts  to  13,200  volts,  will  be  installed.  The  waterwheel 
equipment  has  been  purchased  from  the  S.  Morgan  Smith  Co.,  of  York, 
Pa.;  electrical  equipment  from  the  General  Electric  Co.,  and  the  govern- 
ors  from  the  Woodward  Governor  Co.  The  plant  originally  contained 
two  400-kw  horizontal  wheels  and  generators,  generating  current  at 
11,000  volts.  .-\  small  amount  of  current  was  stepped  down  to  2300 
volts  for  local  distribution.  It  is  expected  to  have  the  new  equipment  in 
operation  by  Jan.  1,  1914.  The  company  has  also  recently  awarded 
contracts  for  rebuilding  an  old  dam  on  the  Green  River,  opposite  its 
steam  plant  in  Greenfield.  The  dam  will  be  of  concrete  and  is  built 
primarily  to  supply  a  condenser  pond  for  the  steam  plant.  The  company 
is  installing  a  small  horizontal  wheel  and  induction  generator  which 
will  have  an  output  of  75  kva  and  will  generate  energy  and  feed  into 
its  system  when  no  water  is  available.  Bids  are  now  being  received  on 
transformers  to  replace  those  now  in  the  present  Greenfield  station  in 
order  to  increase  the  output  so  that  the  transformer  voltage  between 
Gardner  Falls  and  Greenfield,  between  Turner's  Falls  and  Greenfield  and 
between  Northfield  and  Greenfield  will  be  changed  from  11,000  volts  to 
13,000  volts;  the  output  in  Greenfield  will  be  approximately  doubled.  F. 
T.     Hunt  is  chief  engineer. 

HUDSON,  MASS. — Right-of-way,  it  is  reported,  is  being  secured  by 
c  Connecticut  River  Pwr.  Co.,  of  Brattleboro,  Vt.,  for  the  erection  of 
Transmission  line  into  Hudson.     The  company  is  said  to  be  negotiating 

■>  th   the  Apsley   Rubber  Co..  Hudson,  to  furnish  energy   to  operate   the 
■  ant  of  the  latter. 
SPRINGFIELD,  MASS. — Arrangements,  it  is  said,  are  being  made  to 

equip  the  TarifTsville  branch  of  the  Hartford  &  Connecticut  Western  Rail- 


road   for    electrical    operation.     Overhead    wires    will    be    erected   between 
Tariffsvillc  and  Springfield. 

WAKEFIELD,  .MASS.— The  town  of  Wakefield  expects  to  build  an 
underground  conduit  system  through  the  center  of  the  town  in  con- 
nection with  the  municipal  electric-lighting  system.  S.  L.  Cole  is 
manager. 


Middle  Atlantic 

BINGIIAMTON,  N.  Y.— Bids  will  l.c  received  by  the  Board  of  Con. 
tract  and  Supply  of  the  city  of  Binghamton  until  Oct.  15  for  the  con- 
struction of  a  high  school  building  and  a  heating  and  power  plant, 
building  to  be  erected  on  the  site  of  the  present  high  school.  Plans  and 
specifications  may  be  seen  at  the  office  of  the  city  clerk.  Municipal  Build- 
ing, Binghamton,  and  at  the  office  of  C.  Edward  X'osbury,  architect. 
Binghamton  Savings  Bank  Building,  Binghamton.  Copies  of  plans  and 
specifications  may  be  obtained  upon  application  to  the  architect. 

BROOKLYN,  N.  Y. — Bids  will  be'  received  at  the  office  of  the  super- 
vising   architect.    Treasury    Department,    Washington,    D.    C,    until    Oct 

7  for  the  installation  of  a  complete  new  electric  elevator  plant  and  a 
hydraulic  pumping  plant  in  the  United  States  post  office  in  Brooklyn,  in 
accordance  with  drawings  and  specifications  copies  of  which  may  be 
obtained  at  the  nbovc  office  or  at  the  office  of  the  supervising  chief 
engineer.     O.   Wcnderoth   is  supervising  engineer. 

CHITTENANGO,  N.  Y.— At  a  special  election  held  Sept  13  the  pro- 
position to  light  the  streets  of  the  village  with  electricity  was  carried. 

GLENS  FALLS,  N.  Y. — The  State  Conservation  Commission  has  given 
its  approval  of  the  plans  for  the  construction  of  a  multiple-arch  con- 
crete dam  in  the  Hudson  River  at  Palmer  Falls,  to  cost  $250,000,  and 
a  concrete  dam  at  Glen  Street,  Glens  Falls,  to  cost  $100,000,  by  the 
International  Paper  Co.  These  will  replace  wooden  structures  and  the 
water   will    be   used  in   operating  pulj>   mills. 

GOUVERNEUR,  N.  Y.— The  Northern  New  York  Marble  Co.,  of 
Gouvcrneur,  is  erecting  a  new  mill  on  the  site  of  the  old  mill  burned 
last  winter.  An  electric  generator  will  be  installed  to  supply  electriaty 
to  operate  the   machinery   and   for   lighting   the   mill. 

NEW  BERLIN,  N.  Y.— The  New  Berlin  Lt.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  two  months  a  100-hp  boiler  and  75-hp  engine. 
G.  H.   Butterfield  is  treasurer. 

PORT  HENRY,  N.  Y'.— The  State  Conservation  Commission  has  ap- 
proved plans  and  specifications  of  the  Port  Henry  Lt.,  Ht.  &  Pwr.  Co.  to 
build  a  dam  at  North  Bend,  in  the  town  of  Moriah. 

SCHENECTADY,  N.  Y'.— The  Schenectady  Illg.  Co.  has  recently  signed 
a  contract  with  the  city  of  Schenectady  to  furnish  an  ornamental  street- 
lighting  system,  beginning  Oct.  24.  The  contract  provides  for  60  6-anip 
inverted  magnetite-arc  lamps  on  ornamental  iron  posts,  placed  approxi- 
mately 100  ft.  apart,  with  staggered  arrangement  through  the  business 
section  of  State  Street.  The  lamps  and  station  equipment  are  to  be 
furnished  by  the  General  Electric  Co.  and  the  ornamental  posts  by  the 
Ornamental  Pole  I.tg.  Co.  C.  S.  Van  Dyke  is  superintendent  of  operat- 
ing department. 

WATERTOWN,  N.  Y.— The  New  York  Utilities,  Inc.,  of  Watertown. 
has  applied  to  the  Public  Service  Commission  for  permission  to  con- 
struct a  hydroelectric  |>lant  and  to  issue  bonds  and  stock  for  the  purpose 
of  purchasing  water  rights  and  land  located  on  the  Beaver  River  near 
the  hamlet  of  Belfort,  Lewis  County.  The  present  plans  provide  for 
the  construction  of  a  dam  at  Yiolet  Falls  over  1000  ft.  long,  the  water 
to  pass  through  three  waterwheel  units  of  about  1800  hp  each.  About 
three-fourths  of  the  work  has  been  done  and  it  is  expected  to  complete 
the  entire  project  by  Jan.  1,  1914.  C.  C.  Burns  4s  president  of  the  com 
pany,  and  J.   B.  Taylor  is  treasurer. 

WAYLAND,  N.  Y.— The  Wayland  El.  Lt.  &  Pwr.  Co.  expects  to  pot 
chase  within  the  next  three  months  one  100-kw,  three-phase,  2200-toIi 
generator  and  within  the  next   10  days  some  transformers  and  No.  4  and 

8  wire. 

ALBURTIS,  PA.— The  Borough  Council  is  reported  to  have  accepted 
the  proposition  of  the  Allentown  El.  Lt.  &  Pwr.  Co.,  of  Allentown,  to 
furnish  electrical  service  here. 

CHAMBERSBURG,  PA.— Bids  will  be  asked  in  the  near  future  for  the 
construction  of  a  one-story  brick  addition  to  the  municipal  electric-light 
plant,  to  cost  about  $3,000. 

CHAMBERSBURG,  PA.— Plans  are  being  prepared  by  W.  R.  Rhoads. 
476  Broad  Street,  Chambersburg,  for  the  construction  of  a  one-»tory 
brick,  concrete  and  steel  power  plant  for  Wilson  College,  Chambenbori 
George    Barlcit,  of  Chambersburg,  is  director. 

EAGLES  MERE,  PA —The  Eagles  Mere  Lt.  Co.  expects  to  purchase 
within  the  next  three  months  two  automatic  feeder  regulators,  S  k" 
each,  60  cycles,  2200  volts.     R.  D.  Kehrer  is  general  manager. 

EVERETT.  PA.— The  property  of  the  Everett  Lt..  Ht.  &  Pwr.  Co.  h.i 
been  purchased  by  H.  G.  Frederick  and  F.  S.  Bradenbaugh,  of  Mill"* 
burg,  who  own  and  operate  five  other  water  plants  in  this  State. 

MEDI.A,  P.\. — The  municipal  electric  light  committee  will  install  oi 
additional  100-kw  alternati:Jg-current  generator  directly  connected  to  »" 
fngine  (either  steam  or  internal  combustion)  and  will  also  make  exten- 
sions to  transmission  lines.  Bids  for  the  work  will  probably  be  received 
in  January,  1914.     P.  E.  Ahearn  is  superintendent. 
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PITTSBURGH,  PA.— The  Armstrong  Cork  Co.,  of  Pittsburgh,  doe« 
DOt  contemplate  making  any  extensions  to  the  electrical  equipment  of  its 
plant.  The  proposed  improvement  consists  only  of  replacing  two  boilers. 
STEELTOX,  PA.— The  Dorough  Council  has  authorized  the  finance 
committee  of  the  Council  to  secure  estimates  for  the  installation  of  a 
municipal  electric-light  plant,  and  also  on  the  cost  of  securing  energy 
from  the  Vork  Haven  plant. 

\\'.-\KKEX,  PA. — The  contract  for  furnishing  material  and  construction 
of  power  house  at  the  Pennsylvania  State  Hospital  at  Warren  has  been 
awarded  to  the  Henry  Shenk  Co.,  of  Erie,  Pa.,  for  $36,946.  The  Alphons 
Custodis  Chimney  Const.  Co.,  of  Xew  York,  X.  Y.,  was  awarded  a  con- 
tract for  brick  chimney  for  this  power  bouse.  L.  E.  Marks  and  J.  E. 
Woodwell,   103  Park  Avenue,   New   York,  N.  Y.,  are  engineers. 

C.XMDEX.  N.  J. — The  Public  Service  Corpn.  has  submitted  a  proposi- 
tion to  the  street  committee  of  the  City  Council  to  place  its  wires  under- 
ground.    The  cost  of  the  work  is  estimated  at  about  $250,000. 

SOUTH  BOUND  BROOK,  X.  J.— Bids  will  be  received  by  the  Mayor 
and  the  Borough  Council  until  Oct.  1  for  lighting  the  streets  of  the 
borough   for  a   period   of  five  years.      Peter   Merletl   is  borough  clerk. 

BLUEFIELD,  W.  V.-\.— The  stockholders  of  the  Appalachian  Pwr.  Co. 
have  approved  an  issue  of  $3,000,000  in  bonds,  the  proceeds  to  be  used 
for  taking  up  floating  indebtedness  and  for  improvements  and  extensions 
to  its  property.     Robert  C.  Moore  was  elected  president. 

BLUEFIELD,  W.  VA.— The  Appalachian  Pwr.  Co.,  of  Bluefield,  has 
awarded  the  contract  for  construction  of  a  power  house  at  Bluestone 
Junction  to  C.  H.  Hancock,  of  Lynchburg.  The  proposed  power  plant 
will  furnish  energy  to  operate  the  Norfolk  &  Western  Railroad  between 
Ibis  city  and  Vivian. 

WHEELING,  W.  VA.— The  West  Virginia  Trac.  &  El.  Co.  is  re- 
ported to  have  placed  orders  for  a  5000-hp  engine  for  the  Elm  Grove 
plant,    to    replace    the    one    which    recently    broke    down. 

CLIXTWOOD,  VA. — Arrangements  are  being  made  for  the  installation 
of  an  electric-light  plant  in  Clintwood.  Harman  and  John  Mullins  are 
reported  to  be  interested  in  the  project. 

MILLBGRO,  VA.— The  Millboro  Lumber  Co.  is  contemplating  the 
mstallation  of  an  electric-light  plant  and  water  system  in  connection 
with  its  proposed  single-band  mill.  J.  M.  Murdock,  of  Johnstown,  Pa., 
fs  president. 

WASHIXGTOX,  D.   C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and   Accounts,    Xavy   Department,   Washington.    D.    C,   until   Oct.   7 
for    furnishing    at    the    various    navy    yards    and    naval    stations    supplies 
5S  follows:     Washington,  D.  C,  Schedule  5867 — repairing  and  converting 
jatteries.      Brooklyn,    X.    Y.,    Schedule    5853 — 140,000    ft.    silicon    bronze 
Aerial  wire,   miscellaneous  annealed   brass   wire  and  copper  binding  wire, 
fiids    will    also    be    received    until    Oct.     14    as    follows:      Eastern    yards, 
■schedule   5863 — 10   sets   turbine-driven,   circulating   pumps,   complete   with 
iurbines;    Boston,    Mass.,    Schedule    5862 — two    electrically   operated    deck 
vinches;     Brooklyn,    N.    Y.,    Schedule    5878 — two    three-motor     (electric) 
raveling   wall   cranes.      Bids   will   also   be    received   until   Oct.    21    as   fol- 
ows:      Puget    Sound,    Wash.,    Schedule    586-1 — one    motor-driven   grinding 
nachine.      Norfolk,     Va.,    Schedule    5887— one    motor-driven    spiral    disk 
rrinder.      Boston,    Mass.,    Schedule    5888 — one   motor-generator  set.      Bids 
fill   also   be    received    until    Oct.    28    for    the    following    supplies:      Mare 
i;sland,  Cal.,   Schedule  5879 — one  electrolytic,  o.xygen-hydrogen  generating 
Slant.     Puget  Sound,  Wash.,  Schedule  5869 — one  three-drum  Sander,  com- 
ilete  with  motor,  etc.;    Schedule   5882 — one   10-ft.   power  squaring  shears; 
ichedule  5869 — one  8-in.   by  30-in.  double  surfacer,  complete  with   motor, 
tc.     Bids  also  will  be   received  until   Nov.   4   as  follows:     Pearl   Harbor, 
iJawaii,    Schedule   5871  — 12,000    ft.   three-conductor,    paper-insulated,   lead- 
overed    cable;     miscellaneous     liber    conduit;     Schedule     5872 — telephone 
witchboard,    etc.,    and    50    common-battery    telephones.      T.    J.    Cowie    is 
aymaster  general   United   States   Navy. 
WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  chief 
gnal  officer,  War  Department.  Washington,  D.  C,  until  Sept.  30  for  the 
Allowing  supplies  under  Proposal   No.  679:      (1)   For   15.000  ft.  of  mold- 
ig,  type  A;  (2)  250  heat  coils  for  Cook  lightning  arresters  (composition); 
|3)   36  one-strip  terminal  boxes    (new   model);    (4)    42   two-strip  terminal 
pxes   (new   model);    (5)    12-four   strip    terminal   boxes;    (6)    100    (1-lb.) 
i>ns  of  chromale    for    Fuller   cells;    (7)    50    30  amp    fuses,    type    3;    (8) 
|W0  1-amp   fuses,   type  9;    (9)    200   lb.   insulating;    (10)    50  binding  posts 
■»  carbon  plates  for  Fuller  cells;    (11)    10.000  paper  sleeves  (3/16  in.  by 
I  m.)   ;   (12)    18  hard-rubber  battery  syringes;    (13)    1500  lb.  bluestone  in 
Mb.  boxes;    (14)   24  Eldridge  battery  voltmeters.  0-6  volt    (Advance)    in 
I'SM;   (15)    six  syringe  hydrometers,   type   V;    (16)    50   spiral   springs  for 
ilegraph  keys;   (17)    12   10-pair,  S-8  Cook  terminals;   (18)   6000  12-in.  oak 
sulator  brackets;    (19)    20   pay-out   reels  with   shoulder   carrying   straps; 
^0)   700   19-point  studs  for  model   A  connectors;    (21)    250  self-soldering 
|«  coils  for  Cook  No.  8  protectors;    (22)    150  cases  for  batteries;   (23) 
I    standard    binding   posts,    flat    base,    wingnut,    nickeled,    type    A;    (24) 
single  binding    posts,    machine    screw    base,    .American    style,    nickeled, 
IP«  C;    (25)    50    frames    for    type    V    cells:    (26)     12    Hubble    porcelain, 
■parable   attachment    plugs;    (27)    400    Mason    fused    lightning    arresters; 
8)    100  pairs  choke  coils   for  Mason  arresters,   with  carbon   blocks  and 
ca  insulators;   (29)   one  Western  Electric  No.  4a  60  pair  protector  strip, 
"iplete  with  carbons,  mica  and  heat  coils;    (30)   six  20pair,  S-8,  fused, 
li-top  Cook   terminals;    (31)    six    50  pair,    S-8,    fused,    cantop    Cook   ter- 
jnalsj    (32)    24  corrugated,    rod-type    Xo.    17.   electrose   insulators;    (33) 
jO  No.  306,  AX,  roof-type  electrose  insulators.     Major  W.  L.  Clarke  is 
I'Oarsing  officer. 


North  Central 

BAY  CITY,  MICH.— The  Electric  Light  Department  expects  to  pur- 
chase within  the  ne.xt  four  mstiths  two  75-lamp  and  two  100-lamp,  4-amp. 
constant-current  transformers  with  direct-current  reactance  and  200  arc 
lamps.  William  H.  Fitzhugh  is  superintendent  of  the  municipal  electric- 
light  plant. 

BLISSFIELD,  MICH. — The  electric-light  committee  expects  to  erect 
an  addition  to  the  municipal  electric-light  plant  and  to  purchase  a  150-kw 
or  200-kw  engine-driven  or  turbine-driven  generating  unit  within  the  next 
six  months.      R.   H.   Ellis   is  superintendent. 

CRYSTAL  FALLS,  MICH.— The  city  of  Crystal  Falls  has  recently 
installed  a  new  luminous-arc  lamp  (50  lamps)  street-lighting  system. 
J.   H.    Sanders   is  superintendent. 

HOUGHTON,  MICH.— The  Houghton  County  EL  Lt.  Co.,  of  Hough- 
ton, e-xpects  to  erect  within  the  next  three  months  an  addition  to  the 
substation  building  of  the  Houghton  County  Trac.  Co.  in  Laurium.  The 
company  has  purchased  a  new  13-panel  switchboard  for  its  substation  and 
is  making  some  changes  in  its  high-tension  lines.  Gardner  Rogers  is 
manager. 

PELLSTON.  MICH.— The  Cheyboygan  El.  Lt.  &  Pwr.  Co.,  of  Chey- 
boygan,  has  applied  to  the  State  Railroad  Commission  for  permission  to 
purchase  the  properly  of  the   Pellston   Lt.    &   Pwr.   Co. 

SAULT  STE.  MARIE,  MICH.— The  Lake  Superior  Corpn.  has 
awarded  a  contract  for  the  deepening  of  its  power  canal  from  18  ft  to 
24  ft.  to  the  Soo  Dredging  &  Const.  Co.  for  $300,000.  This  work  is 
preliminary  to  a  general  extension  of  its  steel  mill  on  the  Canadian  Soo, 
the  cost   of   which   will   aggregate   $15,000,000. 

TRAVERSE  CITY,  MICH —The  contract  for  construction  of  the  dam 
for  the  Boardman  River  Lt.  &  Pwr.  Co.,  of  Traverse  City,  has  been 
awarded  to  C.  H.  Smith,  of  Eaton  Rapids. 

BELLEFONTAINE,  OHIO.— The  City  Council  has  decided  to  recom- 
mend  a  bond  issue  for  improvements  to  the  municipal  electric  light 
plant. 

L.'XNC.ASTER,  OHIO.— The  proposition  to  construct  a  municipal  elec- 
tric-light plant  in  Lancaster  will  be  submitted  to  the  voters  at  the 
November   election. 

McCOMB,  OHIO.— The  Board  of  Public  Affairs  expects  to  purchase 
within  the  next  month  one  150-hp  tubular  boiler,  140  lb.  pressure,  for 
the  municipal  electric-light  plant.  A.  Keel  is  clerk  of  board  of  public 
affairs. 

OAK  HARBOR,  OHIO.— At  an  election  held  Sept.  16  the  proposition 
to  issue  $20,000  in  bonds  for  the  installation  of  a  municipal  electric  light 
plant  was  carried. 

WELLINGTON,  OHIO. — The  municipal  electric  light  commission  ex- 
pects to  purchase  within  the  next  six  months  a  gas  engine  with  a  rating 
of  about  100  hp  to  carry  the  day  load.     A.  R.  Branson  is  clerk. 

CATLETTSBURG,  KY.— The  local  electric  light  plant  recently  pur- 
chased by  the  Ohio  Valley  El.  Ry.  Co.,  of  Huntington,  W.  Va.,  will  be 
discontinued,  and  energy  for  operating  the  local  system  will  be  supplied 
from  the  power  house  of  the  Ohio  Valley  company  at  Kenova,  2  miles 
distant.  A  three-phase.  60-cycle,  2200-volt  system  will  be  used  and  75 
4-amp  magnetite  arc  lamps  will  be  installed  in  Catlettsburg,  operated 
by  250  arc  rectifiers  in  the  Kenova  plant.  The  name  of  the  local  com- 
pany has  not  yet  been  decided  upon.  W.  W.  Magoon,  of  Huntington, 
W.    Va.,   is  general   manager. 

FULTON,  KY.— Work  has  begun  on  remodeling  the  plant  of  the  Fulton 
El.  Lt.  &  Pwr.  Co.  The  output  of  the  plant  will  be  increased  by  the  in- 
stallation of  a  250hp  battery  of  boilers,  replacing  the  present  100-hp 
boiler. 

LAKELAND,  KY. — We  are  informed  that  the  power  house  was  dam- 
aged by  the  fire  recently,  but  little  injury  was  done  to  the  equipment  of 
the  power  plant  of  the  Central  State  Hospital  at  Lakeland,  which  in  the 
issue  of  Sept.  13  was  reported  to  have  been  destroyed.  W.  C.  Gardner 
is  superintendent. 

LOUISVILLE,  KY.— The  new  addition  being  erected  to  the  plant 
of  William  Schuff  &  Co.,  of  Louisville,  will  be  equipped  with  electrically 
operated  cutting  machinery.  The  company  may  generate  its  own  energy, 
although  this  has  not  yet  been  determined  upon. 

LOUISVILLE,  KY.— The  American  Oak  Leather  Co.  is  equipping  the 
cutting  room  of  its  Louisville  plant  with  electrically  operated  cutting 
machinery.  Other  machinery  will  also  be  equipped  for  electrical  opera- 
tion. Preparations  are  being  made  by  the  company  to  install  a  genera- 
tor to  furnish  energy  to  operate  the  plant. 

PERRYVILLE,  KY.— W.  J.  Debaun,  owner  of  the  local  electric-Ught 
and  ice  plant,  is  contemplating  increasing  the  output  of  both  plants. 
Equipment  for  the  plants,  it  is  understood,  will  be  purchased  at  once. 

PIKEVILLE,  KY.— The  Sandy  Valley  Lt.  &  Pwr.  Co.,  successor  to  the 
Pike  Lt.  &  Pwr.  Co.,  of  Pikeville,  has  contracted  with  the  Consol.  Coal 
Co.  for  energy  to  be  transmitted  from  Jenkins,  Ky..  at  40,000  volts.  The 
company  will  close  down  its  present  plant  (220-volt,  direct-current)  and 
use  alternating  current,  2200-1 10-volt,  60-cycle,  and  will  esublish  a 
24-hour  service.     L.  L.  Stone  is  manager. 

ARGOS,  IND. — ^The  City  Council  has  entered  into  a  contract  with  the 
Rochester  Lt.,  Ht.  &  Fuel  Co.,  of  Rochester,  for  energy  to  operate  the 
municipal  electric-light  plant  for  a  period  of  20  years,  beginning  Oct.  1, 
1913.     E.  E.  Willsey  is  town  clerk. 
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CENTERVILLE,  IND— Tht  Public  Utility  CommiMion  hj>  approved 
•a  iMue  of  16,000  in  bondt  auilioriud  by  the  town  of  Ccntcrvillc  for  tbe 
iiutallation  of  a  municipal  electric  light  plant.  Bidi  have  already  been 
uked   for   conilruciion   of   the   plant. 

PA.XTON,  ILL.— The  Central  lUinoia  Utilitie*  Co.,  of  Paxlon.  i> 
creeling  a  power  itation,  the  initial  e<)uipiDent  to  conaitt  of  a  500-kw 
generating  unit,  Stirling  boilers,  etc.;  alio  a  600-kva  outdoor  transformer 
Itation   at   Watielca. 

CORNELL,  WLS. — The  City  Council  ia  considering  the  question  of 
installing  a  municipal  lighting  system  and  water-works. 

EAU  CLAIRK.  WIS.— Bids  will  be  received  by  J.  C.  Fenncscy,  city 
clerk,   until   Sept.   30   for  lighting  the  streets  of  the  city   by  electricity. 

GRANTSBURG,  WIS.— Bonds  to  the  amount  of  $9,000  have  been 
voted    for    extensions    to   electric-light    plant    and    water-works   system. 

RACINE.  WIS— The  Milwaukee  El.  Ry.  &  Lt.  Co.  is  planning  to  place 
its  wires  in  the  business  district  underground. 

BIRD  ISLAND,  MINN.— The  Village  Board  has  awarded  the  Min 
nesota  Central  Lt.  &  Pwr.  Co.,  of  Clencoe,  a  contract  for  street  lighting. 
The  Council  has  passed  a  resolution  authorizing  cluster  lamps  on  three 
blocks  on  Seventh  Avenue.  The  company  is  erecting  a  new  plant  here 
and  also  proposes  to  supply  energy  for  lamps  and  motors  in  Hector  and 
Buffalo    Lake. 

MADISON  LAKE,  MINN— A  committee  has  been  appointed  by  the 
Commercial  Club  to  investigate  the  advisability  of  installing  a  municipal 
elcclric-light  plant  in  connection  with  the  water-works  system.  F-  B. 
Knoff,  Lewis  Pitcher  and  C.  E.   Bush  are  members  of  the  committee. 

MOR.\,  MI.NN. — Preparations  are  being  made  by  the  Mora  El.  Co.  to 
enlarge  its  plant  in  order  to  establish  a  24-hour  service.  The  company 
was   recently  granted   a   20-year   franchise. 

OLIVIA,  MINN. — The  Village  Council  expects  to  erect  within  the 
next  two  months  a  transmission  line  to  transmit  alternating  current  at 
2300  volts;  also  to  purchase  within  the  next  three  months  some  electrical 
appliances,  including  heating  and  cooking  apparatus,  vacuum  cleaners, 
washing  machines,  etc.,  in  connection  with  the  municipal  electric-light 
plant.     M.  J.   Dowling  is  president  of  the  Village  Council. 

SPRING  VALLEY,  MINN.— Arrangements  are  being  made  by  the 
Spring  Valley  El.  Lt.  &  Investment  Co.  to  rebuild  its  entire  plant, 
changing  the  system  from  direct  current  to  alternating  current.  New 
generators  and  boilers  will  replace  those  now  in  use,  new  wires  will  be 
erected  and  the  wires  on  Broadway  will  be  removed  and  placed  in  alleys. 
A  transmission  line  will  be  erected  to  Grand  Meadow  to  furnish  electrical 
service  in  that  village.  Steps  have  heen  taken  by  the  business  men  in 
Dexter  to  have  a  transmission  line  extended  to  that  village. 

B.XTTLE  CREEK.  I.\. — The  proposition  to  install  an  electric-lighting 
system  in    Battle  Creek  will   soon   be  submitted   to  the  voters. 

DES  MOINES.  IA.— The  Des  Moines  El.  Co..  it  is  reported,  is  planning 
to  build  a  large  power  plant  on  the  Des  Moines  River  in  this  city  to 
furnish  electricity  to  surrounding  cities  and  towns.  The  electric  light 
and  power  plants  at  Colfax  and  Prairie  City,  it  is  said,  will  be  taken 
over  by  the  company,  which  already  owns  the  systems  at  Oskaloosa.  New 
Sharon  and  Montezuma.  W.  H.  Thompson.  Jr..  is  general  manager  of  the 
company. 

GARNER.  IA.— The  Enterprise  El.  Lt.,  lit.  &  Pwr.  Co.  expects  to  pur- 
chase within  the  next  six  months  one  100-hp  engine  and  generator;  also 
healing  and  cooking  apparatus,  vacuum  cleaners,  washing  machines,  etc. 
H.    F.    Kellogg   is  superintendent. 

JEFFERSON  CITY,  MO.— The  City  Council  is  reported  to  have  en- 
gaged an  engineer  to  prepare  plans  and  estimates  for  the  installation  of 
a  municipal  electric  light  plant. 

LINN  CREEK.  MO. — Contracts  have  been  awarded  by  the  Niangua 
Heights  Devel.  Co.,  of  Linn  Creek,  for  the  construction  of  dam  and 
power  house  for  hydroelectric  power  plant  at  the  mouth  of  Linn  Creek. 
The  plans  provide  for  the  development  of  300  hp  at  a  cost  of  about 
$5,000.  It  is  understood  that  the  equipment  has  not  yet  been  purchased. 
R.  G.  Scott  &  Sons  are  engineers. 

MEXICO.  MO. — The  Mexico  Pwr.  Co.  has  agreed  to  erect  four  iron 
lamp  standards,  equipped  with  various  styles  of  lamps,  to  enable  the  Coun- 
cil to  decide  upon  the  style  of  lamps  for  the  new  street-lighting  system. 
E.    R.    Locke   is  manager. 

MONTGOMERY  CITY.  MO.-The  Montgomery  Ice  &  El.  Co.  expects 
to  remodel  its  ice  plant  during  October  and  November  and  to  increase  the 
output  from  S  tons  to  10  tons  per  day;  also  to  purchase  water  healer 
for  a  lOO-hp  boiler  and  skimmer  for  same.  E.  H.  Algermissen  is 
proprietor. 

MOUND  CITY.  MO.-The  Mound  City  El.  U.  &  Ice  Co.  expects  to 
erect  within  the  next  few  months  10  miles  of  66a0-volt  transmission  line 
and  two  steel  towers  crossing  the  Missouri  River.  R.  W.  Neill  is  super- 
intendent. 

PL.^TTE  CITY.  MO.-The  Platte  City  El.  U.  &  Pwr.  Co.  expects 
to  purchase  within  the  next  six  months  one  50-hp  to  60hp  Corliss  engine, 
and  within  the  next  two  months  a  water  pump;  also  within  the  next  30 
days  seme  incandescent  lamps  and  electrical  appliances  and  supplies. 
■  ■  '■  •  heating  and  cooking  apparatus,  vacuum  cleaners,  washing 
etc.     Smith   Clemings  is  manager. 

N.   D. — Local   business  men   have  organized  a  stock  company 
i"r   ti.,-    purpose   of   building  an   electric-light   plant  in   Tioga.    W.-.rk.    i 
uoderstood,   has  already  begun  on  the  proposed  plant 


RAPID  CITY,  S.  D.— Bids  will  be  received  by  J.  S.  Woodward, 
secretary  board  of  education,  until  Oct.  11  for  the  installation  of  electric 
wiring,  telephone  system  and  program  clock  system  in  the  high  Kbool 
l.nilding. 

SPRINGFIELD,  S.  D.— A  petition,  it  is  reported,  will  be  presented 
lu  the  City  Council  in  the  near  future  asking  that  an  election  be  called 
10  submit  the  proposition  to  issue  $1S,000  in  bonds  for  the  installation 
of  a  municipal  electric-light  and  power  plant  to  the  voters. 

KAVENNA,  NEB.— The  Ravenna  El.  Lt.,  Ht.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  six  months  electrical  appliances  and  supplies, 
including  heating  and  cooking  apparatus,  vacuum  cleaners,  washing  ma- 
chines,  etc.      A.    T.    Shcllarbarge   is   superintendent. 

S.\LEM,  NEB. — .\t  an  election  held  Sept.  IS  the  proposition  to  con- 
struct an  electric-light  plant  was  carried.     R.   B.  Huston  is  village  clprk 


Southern  States 

CHERRYVILLE,  N.  C— Bids  will  be  received  by  the  .Mayor  and 
Board  of  Commissioners,  Cherryville,  until  Sept.  30,  for  furnishing 
material  for  constructing  complete  water-works  system,  consisting  of 
laying  5  miles  of  pipe,  erection  of  pumping  station,  reservoir,  steel  tank 
and  tower,  deep  wells,  electric-driven  pumping  machinery,  air  compre»- 
sors.  etc.  Plans  and  specifications  may  be  obtained  on  application  to 
J.  Newton  Johnston,  engineer.  Box  165,  McCoIl,  S.  C.  Plans  arc  on  file 
and  may  be  seen  at  the  office  of  J.  B.  Houser,  Mayor. 

SCOTLAND  NECK,  N.  C. — Extensive  additions  are  contemplated  to 
the  municipal  electric-light  plant,  but  as  yet  details  have  not  been  decided 
upon.     L.  R.  Mills,  Jr.,  is  superintendent. 

WILSON,  N.  C. — The  city  of  Wilson  expects  to  erect  within  the  next 
twelve  months  a  new  power  plant  and  to  purchase  two  SOO-hp  turbines 
or  engines,  generators,  boilers,  exciters,  pumps,  condensers,  oiling  system, 
switchboard  and  2V^  miles  of  0000  cable.  R.  J.  Grantham  is  superintend- 
ent of  water  and  lights. 

CH.\RLOTTE.  S.  C. — The  Southern  Pwr.  Co.,  of  Charlotte,  is  re- 
ported to  be  contemplating  the  construction  of  another  large  power 
plant  at  Fishing  Creek,  on   Broad   River,  about   15  miles  from   Rock  Hill 

LANCASTER.  S.  C— The  Lancaster  Lt.  &  Pwr.  Co.  expecu  to  pur- 
chase within  the  next  two  months  a  few  transformers  and  poles.  J.  T. 
Woodward  is  manager. 

ATLANTA.  G.A. — The  City  Council  has  appointed  a  committee  of  five 
to  look  into  the  matter  of  the  advisability  of  establishing  a  muniapal 
electric-light  plant  and  cost  of  same  and  report  to  the  Council  not  later 
than   the   6rst    Monday   in   December. 

ALTGL'STA,  G.A. — Contracts  to  build  an  electric  railway  between 
Augusta,  Ga..  and  Columbia,  S.  C,  have  been  awarded  by  the  Carolina 
&  Georgia  Ry.  Co.  to  M.  P.  McGrath,  of  New  York,  N.  Y.  The  pro- 
posed railway  will  be  110  miles  in  length  and  will  connect  with  the  trac- 
tion system  in  the  Piedmont  district  built  by  James  B.  Duke. 

GAINESVILLE.  FLA.— Bids  are  being  asked  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  The 
plans  provide  for  88  standards  carrying  five-lamp  clusters  (one  100-w»tt 
and  four  60-watt  tungsten  lamps).  The  lamps  will  be  mainuined  by 
underground  wires  (steel  taped  cable  is  to  be  used).  0.  H.  Cainu  it 
city  engineer. 

HO.MESTEAD,  FLA.— Application  has  been  made  to  the  City  ConncO 
by  F.  J.  Powers  for  a  franchise  to  construct  an  electric-light  plant  ud 
ice  factory. 

LARGO,  FLa. — The  installation  of  an  electric-light  plant  is  niidei 
consideration.     J.  N.  McClung  is  reported  to  be  interested  in  the  project 

PENSACOLA,  FLA.— The  Pensacola  El.  Co.  expects  to  coopleti 
within  the  next  two  months  the  construction  of  an  addition  to  its  powei 
station  and  have  in  operation  a  600-hp  boiler,  an  1875-kva  Allis-fHialinen 
turbogenerator,  a  SOO^kw-motor-gcnerator  set.  a  50-kw  Terry  turbio' 
exciter,  a  Westinghouse  Le  Blanc  condenser  and  necessary  switch 
board  panels  for  the  above  apparatus,  (all  additional  equipment).  Sloni 
fit  Webster  Engineering  Corp.,  Boston,  Mass.,  is  engineer.  Alba  H... 
Warren   is   manager. 

JACKSON,  TENN.^The  Jackson  Ry.  &  Lt.  Co.  has  applied  to  th. 
City  Council  for  a  new  franchise.  If  granted,  it  is  understood  that  tb< 
company  will  make  extensions  and  improvements  to  its  property.  S.  S 
Bush.    Columbia    Building.    Louisville,    Ky.,  is   manager. 

RIPLEY,  TENN.— The  Ripley  Lt.,  Wtr.  &  Ice  Co.  expects  to  poi 
chase  within  the  next  six  months  one  three-phase  generator  and  ■  i*ne 
street-lighting   system.     W.    A.    McCallum    is   superintendent. 

ROANOKE.  ALA.— The  Council  is  considering  the  question  of  iami" 
$20,000  in  bonds  for  the  municipal  electric  light  and  water  pUnt.  W.  V 
Chewning  is  Mayor. 

OKOLONA.  MISS. — The  managers  of  the  municipal  electric-light  »n 
water  plant  expect  to  purchase  a  deep-well  pump  within  the  next  foi 
months.     T.  M.  Beaty  is  manager. 

MARKSVILLE.  LA.— Tfce  Town  Council  has  awarded  the  contra 
for  the  construction  of  aii  electric-light  plant  and  water-works  system  ' 
C    A.  Reese,   of  Shreveport. 

BLACKWEI.L.  OKLA. — Improvements  are  being  made  to  the  moniap 
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the    installation     of     a    300-hp 


-tube 


electric-light     plant,    includii 

boiler.      R.    C.    Morris    is   electrician. 

GR-ANDFIELD,  OKL.'\.— The  Town  Council  has  granted  an  electric- 
lighting  franchise  to  Messrs.  Brabham  and  Edwards,  of  Frederick. 

BEEVILLE,  TEX.— The  Beeville  Pwr.  &  Lt.  Co.,  recently  organized, 
it  is  understood,  will  take  over  the  properties  of  the  Beeville  Ice  4 
I>wr.  Co.,  the  Beeville  Mfg.  Co.  and  the  Beeville  Wtr.  Co.  and  will 
supply  water,  electricity  for  lamps,  heat  and  motors,  ice  and  cold-storage 
service  in  Beeville,  and  probably  in  other  places  in  this  vicinity.  J.  W. 
Greer  is  general  manager. 

DUBLIN,  TEX.— The  Dublin  Gas  &  El.  Co.  is  planning  to  erect  a 
transmission  line  from  Dublin  to  Hamilton.  It  is  now  erecting  a  trans- 
mission line  from  Dublin  to  Hico,  a  distance  of  22  miles.  The  com- 
pany also  proposes  to  build  a  new  central  power  station  to  furnish 
energy  for  the  three  systems,  to  be  located  in  one  of  the  three  towns,  the 
location  to  be  decided  upon  later. 

E.VGLE  P.\SS,  TEX.— The  International  El.  Co.,  of  Eagle  Pass,  has 
entered  into  a  contract  with  the  Rio  Grande  Valley  Land  Co.  and  the 
Indio  Cattle  Co.  to  supply  energy  for  operating  a  number  of  irrigation 
pumping  pl.Tnts  upon  lands  which  the  two  companies  are  developing. 
The  International  El.  Co.  will  erect  a  system  of  distribution  lines  to 
points  in  this  section  and  to  the  ranches  of  the  two  companies  with 
which  it  has  maje  contracts.  The  company  will  also  enlarge  its  power 
station  in   Eagle  Pass  at  a  cost  of  about  $.';5,000. 

G.^LVESTON,  TEX.— A  special  meeting  of  the  stockholders  of  the 
Galveston-Houston  El.  Co.  has  been  called  for  Oct.  6  to  vote  on  the 
proposition  of  increasing  the  capital  stock  by  $2,000,000  to  provide  funds 
for  extensions  and  improvements  to  the  street  railway  service  in  Galves- 
ton and  Houston,  as  well  as  the  interurban  line  between  the  two  cities. 
Among  the  proposed  improvements  is  included  an  increase  of  power 
facilities,  purchase  of  new  equipment,  construction  of  carhouses  and 
extensions  of  track. 

GATESVILLE,  TEX.— The  GatesviUe  El.  Lt.  &  Pwr.  Co.  expects  to 
erect  within  the  next  six  months  a  power  house  and  to  purchase  a  gen- 
erator, a  200-hp  Diesel  engine  (gas)  and  a  gas  producer.  C.  F.  Caruth 
is  secretary. 

HEREFORD,  TEX.— The  Hereford  El.  Lt.  &  Pwr.  Co.  expects  to 
install  a  10-ton  ice  plant  within  the  next  six  months;  also  to  purchase 
one  125-hp  return  tubular  boiler.  F.  H.  Oberthier  is  owner  and 
manager. 

PALESTINE,  TEX. — Work  will  soon  begin  on  construction  of  plant 
of  the  Texas  Lt.  &  Pwr.  Co.,  to  replace  the  one  recently  destroyed  by 
fire. 

SEQUIN,  TEX.— The  Hamilton  Townsite  Co.,  which  proposes  to 
develop  225  acres  for  townsite  and  10,000  acres  for  farming  at  junction 
of  Nueces,  Frio  and  Atascosa  Rivers,  contemplates  the  installation  of  an 
electric-light  plant,  water-works,  ice  factory,  hotel,  etc.  Bids  for  artesian 
wells,  dams,  hotel  and  ice  plants  are  now  being  received.  Charles  R. 
Tips  is  general  manager. 


Pacific  States 


t.  &  Pwr.  Co.  has  applied  to  the  County 
to  erect  transmission  lines  along  the 
and   Satsop,   and  also   from  Elma  south 


of   Pe    Ell,    has   applied   to 
anchise  to  extend  its  trans- 


j      ELMA,  WASH.— The  Eln 

f  Commissioners    for    a    franc 

'  county  road  between   Monte; 
to  the  Chehalis  River. 

3      PE   ELL,   WASH.— The   Central   Pwr. 
the  Commissioners  of  Pe  Ell  County  for 

i  mission  lines  to   Frances  and   Lebam. 

NEWBERG,  ORE.-^The  Yamhill  El.  Co.  is  erecting  a  4-miIe  trans- 
mission line  for  rural  service  to  furnish  electricity  to  farmers  and  fruit 
driers.     The   company   has   completed    a   transmission   line    (4   miles   long) 

;.  and  a  distributing  system  in   St.   Paul,  Ore.     C.  J.   Edwards  is  manager. 

I  SHERID.'XN,  ORE. — Preparations  are  being  made  by  the  Sheridan 
Lt.  &  Pwr.  Co.  for  the  installation  of  two  feeder  panels,  one  syncro- 
•cope,  etc.,  the  erection  of  a  transmission  line  connecting  Willaraina  and 
Sheridan,  5  miles  long,  connecting  the  plants  in  the  two  towns,  and 
;  reconstructing  lines  in  Sheridan,  work  on  which  will  begin  Oct.  1.  The 
.company  has  recently  installed  a  new  boiler  and  six  transformers.  O.  L. 
Davis,  foreman,  will  have  charge  of  the  work.  J.  L.  Thompson  is  general 
manager. 

RAXDSBURG,  CAL.— The  Yellow  Aster  Mining  &  Milling  Co.  has 
entered  into  a  long-term  contract  with  the  Southern  Sierras  Pwr.  Co.,  of 
'  an  Bernardino,  whereby  the  latter  agrees  to  furnish  energy  to  operate 
the  machinery  in  the  Vellow  Aster  mine  and  mills  and  various  pumping 
plants.     It  is  estimated  that  about  1200  hp  will  be  required. 

rRESCOTT,  ARIZ. — A  syndicate  of  Bangor  (Maine)  men,  repre- 
sented by  J.  Barton  Nealey,  has  secured  an  option  on  the  holdings  of  the 
Cataract  Canyon  Pnr.  Co.  If  taken  over,  the  purchasers  propose  to  con- 
struct a  large  hydroelectric  power  plant  in  Cataract  Canyon.  The  water 
has  a  drop  of  1800  ft.  in  a  distance  of  6  miles.  The  proposed  plant  will 
have  an  output  of  12,000  hp,  which  will  be  transmitted  to  a  number  of 
iilming  camps  and  towns  in  this  part  of  Arizona. 

CARTERSVILLE,  MONT— Plans  are  being  prepared  by  the  Carters- 
jVilIe  Land  &  Irrig.  Co.,  of  Minneapolis,  Minn.,  for  the  construction  of 
WO  irrigating  projects  to  irrigate   15,000  acres  of  land.     Three  pumping 


stations  will  be  erected,  requiring  a  total  of  3000  hp,  to  be  developed 
from  coal  mines  owned  by  the  company.  Steam  and  gas  producer  units 
are  being  considered.  Bids  for  construction  of  the  work  will  be  received 
about  April  1.  J.  H.  Cunningham,  Lumberman  Building,  Portland,  Ore., 
is  chief   engineer. 

RED  LODGE,  MONT.— Members  of  the  Commercial  Club  of  Red 
Lodge  have  organized  a  company  under  the  name  of  the  Red  Lodge 
El.  Ry.  Co.  to  build  an  electric  railway  to  Bear  Creek,  a  distance  of 
9  miles.  It  is  understood  that  work  will  begin  on  the  proposed  railway 
this    fall. 

DOUGLAS,  WYO.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Oct.  29 
for  construction,  including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches,  of  the  United  States  post  office  at  Douglas,  Wyo. 
Drawings  and  specifications  may  be  obtained  from  the  custodian  of  the 
site  at  Douglas,  Wyo.,  or  from  the  above  office.  O.  Wenderoth  is  super- 
vising architect. 

BEOWAWE,  NEV.— Plans  are  being  considered  for  the  installation 
of  an  electric-light  system  in  Beowawe,  energy  to  be  supplied  from  the 
proposed  new  plant  to  be  located  in  the  Humboldt  Mountains.  George 
Wingfield  is  reported  to  be  interested   in  the  project. 

BUCKHORN,  NEV.— The  installation  of  an  electric-light  system  in 
Buckhorn  is  under  consideration.  Energy  for  operating  the  system  is 
to  be  secured  from  the  proposed  new  plant  to  be  located  in  the  Hum- 
boldt Mountains.  George  Wingfield  is  reported  to  be  interested  in  the 
enterprise. 


Canada 

VANCOUVER,  B.  C— The  British  Columbia  El.  Ry.  Co.  has  sub- 
mitted a  proposition  for  furnishing  electricity  to  light  the  municipality  of 
Saanich.  The  company  offers  to  furnish  energy  at  3^^  cents  per  kw-hr. 
if  a  minimum  of  500  80-watt  lamps  arc  used,  or  at  3  cents  per  kw-hr.  if 
1000  lamps  are  used. 

VANCOUVER,  B.  C— We  are  informed  that  the  city  of  Vancouver 
does  not  contemplate  the  construction  of  a  hydroelectric  plant  as 
reported  in  the  issue  of  Sept.  6.  The  city  will  not  be  in  a  position  to 
consider  the  question  of  municipal  ownership  of  a  lighting  plant  until  the 
expiration  of  the  franchise  of  the  British  Columbia  El.  Ry.  Co. 

PORTAGE  LA  PRAIRIE,  MAN.— Plans  are  being  considered  for  the 
erection  of  a  transmission  line  from  Winnipeg  to  Portage  la  Prairie  to 
supply  energy  for  lamps  and  motors.  The  cost  of  the  line  is  estimated 
at  $250,000.     D.  Deacon  is  Mayor. 

SOURIS,  MAN. — A  by-law  was  passed  on  Sept.  2  authorizing  the  ex- 
penditure of  $40,000  for  the  installation  of  an  electric-light  and  power 
plant. 

TRURO,  N.  S. — The  Town  Council,  it  is  reported,  has  decided  to  in- 
stall a  municipal  electric-light  plant.  Generating  machinery  with  neces- 
sary auxiliary  equipment  and  also  a  complete  outfit  for  ornamental  street- 
lighting  system   will  be  required. 

BRAMPTON,  ONT.— The  Council  has  passed  a  by-law  authorizing  an 
issue  of  $15,000  in  debenture  bonds  to  provide  funds  for  an  extension  to 
the    Hydro-Electric    Power    Commission    system. 

FOREST,  ONT.— The  town  of  Forest  has  recently  purchased  the  local 
electric-light  plant  (by  expropriation)  and  is  now  building  a  new  power 
station  near  the  town  hall.  The  generating  equipment  (a  70-kva  West- 
inghouse  unit)  in  the  present  plant  will  be  transferred  to  the  new  build- 
ing. Extensions  will  be  made  to  the  distribution  system  and  concrete 
poles  erected.  The  streets  will  be  illuminated  by  100-watt  tungsten  lamps. 
H.  A.  McLean,  town  engineer  of  Sarnia,  is  supervising  the  work. 

GALT,  ONT. — The  illumination  of  Jackson  Park  with  cluster-lamps 
erected  on  ornamental  standards  is  under  consideration  by  the  City 
Council. 

KINGSTON,  ONT.— Tenders  have  been  called  for  furnishing  and 
installing  approximately  20,000  ft.  of  underground  conduit.  C.  C.  Folgcr 
is  general  manager  of  the  Light,  Heat  and  Power  Department. 

LINDSAY,  ONT.— A  by-law  was  passed  on  Sept.  3  authorizing  a  con- 
tract with  the  Lt.,  Ht.  &  Pwr.  Co.  of  Lindsay  to  light  the  streets  of  the 
city.  The  contract  provides  for  magnetite-arc  lamps,  erected  on  orna- 
mental standards  on  Main  Street,  to  be  maintained  by  underground  wires. 

OWEN  SOUND,  ONT.— The  Hydro-Electric  Power  Commission  has 
submitted  estimates  to  the  town  of  Owfen  Sound  showing  that  Eugenia 
Falls  on  the  Beaver  River  will  develop  1400  hp.  without  the  use  of  a 
storage  basin  and  4000  hp  with  a  storage  basin.  The  commission  last 
spring  offered  to  furnish  energy  in  Owen  Sound  to  the  amount  of  1500  hp 
at  $29  per  hp  per  year  or  800  hp  at  $31  per  hp  per  year.  The  town 
decided  upon  the  latter  quantity  provided  it  could  be  shown  that  the 
river  at  the  dry  season  would  develop  that  amount.  The  length  of  the 
transmission   line  will   be  under  30  miles. 

WESTBORO,  ONT.— The  Ottawa  El.  Co.  has  been  awarded  the  con- 
tract for  lighting  the  streets  of  the  village  with  50  100-watt  tungsten 
lamps,  at  $13  each  per  year,  for  a  period  of  10  years. 

GRANBY,  QUE.— A  syndicate  in  which  McQuaig  Brothers  are  inter- 
ested is  reported  to  have  purchased  power  sites  on  St.  Francis  River  near 
Drummondville,  where  it  is  estimated  that  8000  hp  can  be  developed.  It 
is  proposed  to  transmit  energy  developed  at  the  plant  to  Granby  pro- 
vided   an    agreement    can    be    made   with    the    municipality. 
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CRINCK     ALHEKT,     SASK.— The    City    Council    ii    coniideriii 
<iiirftiion    of    buililinif  a    new    steam-driven   pouer    plant*    including 
houvc,   10  cost  ahout   $2?5,0OO.     ().    Davidson   i>  clerk. 

RF.tJINA.   SASK.— The  City  Council   is  considering  an  extension 
ornamental   street-lighting  system  in   Regina. 

WOI.SF.LF.Y.  SASK.— On  Aug.  27  a  by-law  was  passed  authorizii 
purchase  by  the  town  of  the  Central  Lt.  St  Pwr.  Co.  The  low 
take  over  the  plant  as  soon  as  possible  and  it  will  make  the  ini 
ments  that  have  been  recommended  by  the  engineer  in  charge, 
include  the  installation  of  a  30-kw  generator  immediately  and  a 
producer   gas    equipment    next    year. 


g     Ih- 
power 


Mexico 

MAZATL/\.S.  SINALUA,  MEXICO.— The  Empresa  de  Corrientc  ICIec- 
trica,  S.  A.,  of  Mazatlan,  expects  to  install  within  the  next  four  months 
a  165-hp  suction  gas-producer  plant,  a  120-kw,  two-phase,  60-cycle,  1100- 
volt  Westinghouse  alternator  to  be  driven  by  gas  engine,  switchboard  and 
instruments  for  above  unit.  The  above  equipment  has  already  been  pur- 
chased. If  results  are  favorable,  the  entire  plant  will  be  changed  over. 
Arthur   de    Cima    is    general    manager. 

TAMPICO,  MEX.— The  Standard  Oil  Co.  is  preparing  the  site  and 
doing  other  preliminary  work  toward  the  erection  of  a  large  oil  re6nery 
at  a  point  on  the  Panuco  River  about  6  miles  below  Tampico.  The  com- 
pany will  erect  an  electric  light  and  power  plant,  a  water-works  system 
and  lay  out  a  model  town  for  its  employees.  It  is  said  that  the  project 
will   involve   .in    expenditure   of   more   than    $2,000,000. 


Miscellaneous 

P.\.\.\M.\. — Bids  will  be  received  at  the  otfice  of  the  general  purchas- 
ing officer.  Isthmian  Canal  Commission,  Washington,  H.  C,  until  Oct. 
8  for  furnishing  oil-burning  forges  and  furnaces  and  thermoelectric  py- 
rometer. Blanks  and  general  inforni.-ition  relating  to  this  circular  (No. 
800)  may  be  obtained  from  the  above  office  or  at  the  offices  of  the 
assisting  purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  614 
Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North  Point 
Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general  purchasing 
officer. 


New  Incorporations 

.MARSEILLES,  ILL.— The  Consumers'  Wtr.  &  Lt.  Co.  has  been  incor. 
I  orated  with  a  capital  stock  of  tSO,000  by  W.  H.  Carnahan,  H.  J.  Vance 
.-lud  C.    n.  Johnson. 

FORT  BRANCH,  IND.— The  El.  Ll.  Co.  of  Fort  Branch  has  been  in- 
corporated by  Walter  C.  Polk,  Homer  T.  Gcnung  and  William  A.  Folk. 
The  company  is  capitalized  at  $20,000  and  proposes  to  furnish  electricity 
for    lamps   and   motors. 

NEW  RICHMOND,  IND.— The  Montgomery  It.  &  Pwr.  Co.  has  been 
chartered  with  a  capital  stock  of  $24,000  to  con-iruct  and  operate  an 
electric  plant.  The  directors  are:  O.  W.  Mason,  Charles  Haywood,  R. 
N.  Carding.  H.   C.   Shobe,  A.  S.   Fraley  and  J.  C.  Wingate. 

NORRIDGEWOCK,  MAINE.— The  Bombazee  Pwr.  Co.  has  been  incor- 
porated  with  a  capital  stock  of  $50,000  for  the  purpose  of  buying  and 
developing  water  rights  along  the  Kennebec  River.  The  directors  of 
the  company  are:  Charles  H.  Hussey,  president:  Eben  S.  Miller,  trea* 
urer;  G.  C.  Wing,  William  Ayer,  William  Orackett  and  Frank  W.  Spaul- 
ding. 

KEARNEY,  MO.— The  Kearney  El.  Lt.  Co.  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  Thomas  H.  Henderson,  Lee  Major  and 
John   A.    E.    Eby. 

LINDSAY.  MONT.— The  Mutual  Tel.  Co.  has  been  organized  with  a 
capital  stock  of  $20,000  by  W.  C.  Fellows,  P.  J.  Noe,  C.  E.  Rainey,  L.  D. 
Richards   and   others. 

WATERYILLE,  N.  Y.— The  Tri-County  El.  Co.  has  been  incorporated 
by  E.  G.  Morris,  George  P.  Conkling  and  Thomas  F.  Barrett,  of  Utica. 

VALLEY  FORGE,  P.-\.— .Application  will  be  made  to  the  Governor  of 
the  State  of  Pennsylvania  on  Oct.  6  for  a  charter  for  the  Valley  Forge 
El.  Lt.  &  Pwr.  Co.  by  Thomas  E.  O'Connell.  V.  N.  Shaffer,  I.  E.  Miller. 
H.  D.  White  and  M.  F.  Hackctt.  The  company  proposes  to  generate 
and   distribute  electricity  in  Valley   Forge. 

BEEVILLE.  TEX.— The  Beeville  Pwr.  &  Lt.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $150,000  by  T.  W.  Robertson,  A.  H.  Murrit 
and   C.   M.    Chambers. 

BOERNE,  TEX. — The  Boerne  Lt.  &  Ice  Co.  has  been  incorporated 
with  a  capital  stock  of  $15,000  by  George  H.  Cushman,  E.  J.  Altgelt  and 
Henry  C.   King.  Jr.,  all  of  San  .-Xntonio. 

LOGAN,  W.  \'A. — The  Logan  Ltg.  Co.  has  been  granted  a  charter  with 
a  capital  stock  of  $200,000.  The  incorporators  arc  Henry  C.  Finkel,  106 
G  Street,  N.  W.;  Gillbank  Twigg  and  others,  all  of  Washington.  D.  C. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  SEPT.   16,  191.V 
(Prepared  by   Robert  Starr  Allyn,    16  Exchange  Place,   New  York.) 

1,073.098.  ELECTRICAL  MEASURING  INSTRUMENT;  C.  M.  Crook. 
Chicago.  III.  App.  filed  Nov.  27.  1908.  Wattmeter  constructed  to 
maintain  a  constant  adjustment  of  parts. 

1,073,113.  INXANDESCENT-LAMP  LOCK;  J.  H.  A.  Gardiner.  Down- 
ers Grove.  111.  App.  filed  July  II,  1912.  Split-ring,  screw-actuated 
clamp:  secures  lamp  in  the  socket. 

1,073,130.  SIGNAL  SYSTEM;  A.  N.  Hovland,  Stakke,  Norway.  App. 
filed  Jan.  27,  1909.  For  effecting  control  of  apparatus  at  a  distant 
point. 


1,073.289— Electi 


1.073,173. 
1910. 

pieces  of  the  resistance  element. 
iM.I75.  FLUID  PRESSURE  SWITCH;  J.  A.  Schadel,  Pittsburgh, 
Pa.  .App.  tiled  Feb.  14.  1911.  Governor  for  compressed-air  systems 
M.192.  ELECTRIC  SIGNALING  DEVICE;  W.  J  Warder,  Jr.,  Chi- 
cago, III.  App.  .filed  Nov.  6,  1911.  When  the  lamp  of  the  signal 
°5>y<^'  burns  out  or  becomes  inoperative  a  new  lamp  is  automatically 
shitted   into   its   place. 

1. 073^200,     CONTROLLING      SYSTEM      FOR      ALTERNATING-CUR 
Winter,    Vienna,    Austria-Hungary,   and    F. 


RHEOSTAT;  D.   P.   Ruger,  Chicago.   III.     App.  filed  July  22, 
contact  member  has  a  rolling  engagement  over  the  contact 


RENT   MACHINES: 


Eichberg,  Berlin.  Germany.  App.  filed  March  7.  1903.  The  number 
of  transformer  turns  connected  to  the  motor  circuit  is  enlarged  to 
increase  the  speed  and  diminished  to  reduce  the   speed. 

1,073.201.  DYNAMO-ELECTRIC  MACHINE;  G.  Winter.  Vienna, 
Austria-Hungary,  and  F.  Eichberg,  Berlin,  Germany.  .App-  hi.ed 
June  11,  1902.  Commutator-type  alternating-current  machine  with 
magnetizing  winding  on  the  rotor,  and  brushes  of  the  secondary  wind- 
ing short-circuited- 

1,073.263.  ELECTRIC  VULCANIZER;  F.  Martin.  Pomona.  Cal.  App. 
filed  July  25,  1912.  Has  thermostatic  control  to  maintain  a  proper 
heat. 

1.073.281.  SERVICE-SWITCH  MECHANISM:  G.  E.  Palmer,  Brook- 
line,  Mass.  App.  filed  Dec.  16,  1912.  Customer  is  able  to  open  the 
switch  for  inspecting  or  replacing  the  fuse,  but  the  live  lugs  or 
contacts  are  .sealed  so  as  to  be  inaccessible  to  the  customer. 

1,073,289.  ELECTRIC  SWITCH:  F.  J.  Robinson,  Lackawanna,  N.  Y. ' 
App.  filed  June  17,  1912.  A  key-opened  lock  prevents  unwarranted 
closing  movement  of  the  switch  blade. 

1,073,295.  CO.MBINATION  LOCK  FOR  PLUG-AND-SOCKET  FIX- 
TURES; G.  I.  Silbert.  Chicago,  III.  App.  filed  Feb.  20,  1911.  Com- 
bination tumbler  lock  in  which  the  need  for  a  dial  and  co-operating 
indicator   is   done   away   with. 

1.073303.  TROLLEY  GUARD:  M.  Szwar^ulski.  St.  Louis,  Mo.  App. 
filed  Jan.  27.  1913.  Weight-actuated  pivoted  guard  fingers  prevent 
disengagement  of  the  trolley  and  serve  as  bridging  contacts  at  crow- 
overs  and  switches. 

1.073,311.  DYNAMO-ELECTRIC  M.\CHINE;  G.  Winter,  Vienna, 
Austria-Hungary,  and  F.  Eichberg,  Berlin,  Germany.  App.  filed 
Juitc  11,  1902.  .Mtcrnating-current  machine  of  commutator  type  ir 
which  the  exciting  winding  is  in  series  with  the  rotor-working  windinf 
so  that  the  current  is  in  phase  with  the  working  current. 

1.073.320.  RESISTANCE  UNIT:  W.  L.  Bliss.  Niagara  Falls.  N.  Y 
App.  filed  Jan.  6.  1911.  Resistance  unit  provided  with  termiiull 
adapted  to  engage  terminal  clips  dctachably. 

:,07333S.  SIGNALING  SYSTEM;  H.  W.  Doughty.  Binghamton,  N.  Y 
App.  filed  April  9,  1912.  Fire-alarm  system  in  which  the  lowei 
service  may  be  disconnected  at  the  central  station. 

1,073,336.  ELECTRICALLY  HEATED  CURLING  IRON;  F.  A.  Eni 
lish,  Chicago,  III.  .App.  filed  April  14,  1913.  Terminals  on  the  handh 
capable  of  rotative  adjustment  permit  turning  of  the  iron  to  curl  thi 
hair. 

1,073,397.  CONTROLLER;  C.  E.  Cochran.  Cleveland.  Ohio.  App.  file< 
July  22,  1912.  The  controller  is  operable  only  when  the  motormai 
IS  at  his  station. 

1,073.510  SAFETY  AND.SIGN.ALING  DEVICE  FOR  RAILROADS 
D.  C.  Newton,  Owego;  N.  Y.  App.  filed  Feb.  20.  1913.  Comae 
shoes  on  the  engine  engage  contact  rails  on  the  track-bed. 

I,073j582.  ALARM  SYSTEM;  O.  B.  Kaiser.  Ramona,  Ohio.  App.  file- 
Oct.   17,  1910.     For  the  supervision  of  automatic  sprinkler  systems. 
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The  Tariff  and  the  The  new  tariff  bill  is  of  interest  to  the 
Electrical  Industry  electrical  industry  because  national 
legislation  on  this  subject  may  affect 
prosperity.  There  is  a  possible  direct  effect  on  manufac- 
turers through  the  encouragement  presented  to  foreign 
makers  to  compete  in  home  markets.  There  is  a  possible 
indirect  effect  from  disturbance  in  the  general  business 
situation  of  the  country.  While  there  may  be  isolated  cases 
where  the  effect  of  competition  from  foreign  makers  will 
be  felt,  we  believe  that  they  will  be  few  in  number  and 
negligible  in  comparison  with  the  great  totals  of  output  of 
electrical  machinery  and  apparatus.  In  other  words,  so  far 
as  the  whole  electrical  manufacturing  industry  is  con- 
cerned, the  direct  effect  will  not  be  appreciable.  The  manu- 
facturers have  long  known  that  changes  were  coming  and 
they  have  shaped  their  courses  to  that  end.  It  is  less  easy 
to  predict  the  effect  of  the  law  upon  general  business  con- 
ditions and  through  them  upon  the  electrical  industry.  If 
industrial  paralysis  should  develop,  of  course,  the  effect 
would  be  felt  by  all  lines  of  activity.  However,  dire  sug- 
gestions are  not  justified.  The  Washington  government  is 
trying  only  to  reduce  the  cost  of  living  for  the  masses,  and 
it  realizes  as  keenly  as  anyone  else  that  it  cannot  do  this 
by  destroying  business.  The  strong  safeguard  of  the  elec- 
trical industry  is  its  great  diversity  of  application.  Its 
foundation  on  this  rock  supports  it  creditably  when  general 
trade  conditions  hesitate.  Certainly  while  the  country  lives 
and  progresses  there  is  no  reason  for  gloom,  and  there 
is  reason  to  believe  that  the  electrical  industry  will  do  as 
it  has  in  the  past,  continue  to  make  steady  strides  toward  a 
Still  greater  future. 


Studying  the  Few     energy-consuming    devices     will 

Electric  Sign  better    repay    initial    study    at    present 

than  the  all-conquering  electric  sign, 
and  particularly  tlie  sign  of  the  fixed  type.  In  many  towns 
the  idea  seems  to  prevail  that  any  bell-hanging  electrician 
or  tinsmith  can  design  and  build  a  sign  which  will  easily 
meet  a  wide  range  of  service  requirements,  and  as  a  result 
of  this  notion  the  fair  face  of  the  land  is  not  seldom  en- 
cumbered by  hybrid  installations  which  are  not  only  ugly 
by  daylight  but  which  violate  all  the  commandments  of  illu- 
minating engineering  by  night,  and  at  the  same  time  break 
through  the  canons  of  sound  mechanics  by  their  inferior 
type  of  construction.  As  in  most  other  matters,  the  pro- 
duction of  an  efficient,  safe  and  effective  sign  is  a  problem 
for  fairly  expert  treatment.  Such  questions  as  the  location 
of  outlets,  the  supply  of  energy,  provision  for  replacing 
burned-out  lamps,  support  of  the  sign  structure,  ease  of 
erection,  concealment  of  lamps  in  reflector  types  of  signs 
to  avoid  glare,  reduction  of  fire  risks,  protection  of  leads 


and  sockets  from  the  weather,  use  of  templets  in  drilling 
outlet  holes,  accessibility  for  repairs,  and  relation  between 
lamp  spacing  and  legibility  at  stated  distances,  need  to  be 
worked  out  by  more  experienced  heads  and  hands  than  can 
be  found  in  the  ordinary  tin  shop.  Competition  is  close  in 
this  field,  and  the  exaction  of  thorough  mechanical  stand- 
ards by  the  central  station,  combined  with  pretty  severe 
electrical  inspection,  will  gradually  rid  the  industry  of 
inferior  equipment  which  is  of  doubtful  benefit  to  the  cause 
of  permanently  successful  display  lighting. 


Intolerable  As   a   result   of   labor   troubles,   impor- 

Vandalism  tant  telegraph  cables  have  been  cut  in 

Chicago  and  the  transmission  lines  of 
the  Pacific  Gas  &  Electric  Company  have  been  severed. 
The  frequent  recurrence  of  vandalism  of  this  characte;- 
has  reached  a  point  where  it  involves  danger  of  serious 
interference  with  some  of  the  most  valuable  services 
furnished  by  private  investment  for  public  use.  The  tele- 
graph and  the  telephone  rank  ne.xt  in  importance  as  means 
of  communication  to  the  United  States  mail  service. 
Whenever  occasion  arises,  the  United  States  government 
takes  rigorous  steps  to  avoid  interference  with  mail  serv- 
ice, and  the  question  of  whether  a  federal  statute  should  not 
be  enacted  authorizing  the  government  to  take  similar 
steps  in  the  event  of  interruption  of  telephone,  telegraph 
and  electric  service  is  worth  careful  consideration.  Whole 
communities  are  dependent  on  transmitted  electrical  energy 
for  lighting,  railway  and  industrial  service,  and  munici- 
palities employ  it  for  pumping  water  and  other  purposes. 
These  facilities,  although  owned  and  managed  by  corpora- 
tions subject  to  public  control  instead  of  directly  by  the 
public,  are  necessities  of  home  and  business  life,  and  inter- 
ference with  them  means  distress  and  loss  that  should  not 
be  tolerated. 


The  Arc  as  a  Mr.      Forrest's      British      .\ssociation 

Light  Standard  paper,  abstracted  elsewhere  in  this  issue, 

represents  an  interesting  study  of  a 
difficult  matter.  To  secure  such  uniformity  in  the  crater  of 
a  carbon  arc  as  to  give  it  even  a  remote  claim  to  considera- 
tion as  a  standard  of  light  is  in  itself  a  formidable  task. 
The  platinum  standard,  abandoned  as  impracticable  by  gen- 
eral consent,  involves  less  of  practical  uncertainties,  yet  so 
carefully  has  Mr.  Forrest  worked  that  he  has  been  able  to 
secure  reasonably  precise  results  even  when  utilizing  a 
rather  wide  range  of  current  in  the  arc.  At  a  certain  cur- 
rent density  the  crater  seems  to  reach  what  is  practically  the 
boiling  point  of  carbon  and  to  remain  at  this  temperature 
under  rather  uniform  average  conditions.     The  crater  sur- 
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(ace,  indeed,  is  not  of  tlic  same  brilliancy  all  over,  yet  upon 
the  whole  it  gives  a  remarkably  steady  ligiU  when  formed 
in  a  uniform  and  exceptionally  good  grade  of  carbon. 
Considered  as  a  light  standard  the  source  is  practically  a 
carbon  surface  at  its  vaporization  temperature  shielded  by 
a  Methven  screen  of  very  minute  dimensions. 

The  last-mentioned  feature  seems  to  be  the  really  serious 
objection  to  the  arc  as  a  light  standard.  Under  uniform 
conditions  one  may  be  able  to  obtain  great  steadiness,  as  the 
experiments  well  show,  but  the  apparatus  appears  to  be  of 
dubious  value  with  reference  to  reproducibility  that  is  so 
vital  in  a  primary  standard.  The  area  of  the  screen  in  this 
case  is  well  below  1  sq.  mm,  and  hence  even  the  minutest 
variations  in  the  real  or  effective  size  of  the  hole  become 
significant.  With  so  small  a  screen  hole,  corrosion,  dust 
and  variation  of  reflection  from  the  edges  rise  to  import- 
ance, as  do  also  probable  variations  in  the  actual  size  of  the 
hole  at  the  start  or  possible  variations  in  its  distance  from 
the  floor  to  the  crater.  Apparently  the  device  will  serve 
better  as  a  powerful  secondary  standard  than  as  a  primary 
standard  in  which  reproducibility  and  certain  regularity 
in  action  are  of  fundamental  importance.  In  the  former 
role  it  may  prove  quite  useful. 


Hydroelectric  Energy  for  Massachusetts  Railways 

Elsewhere  in  this  issue  is  given  an  account  of  the  exten- 
sive use  of  hydroelectric  energy  on  the  Worcester  Con- 
solidated Street  Railway  system,  which  covers  a  large  part 
of  east  central  Massachusetts,  supplying  the  needs  of  local 
and  interurban  transportation  in  an  area  of  some  1200 
square  miles.  The  article  is  of  interest  to  our  readers 
chiefly  on  account  of  its  illustration  of  the  possibilities  of 
hydroelectric  service  in  a  growing  system  covering  many 
municipalities  and  facing  the  limitations  of  economical 
steam-plant  generation  at  most  points  formerly  devoted  to 
the  production  of  "home-made"  electric  energy.  The  Wor- 
cester County  industrial  situation  has  literally  been  revo- 
lutionized by  the  entrance  of  the  66,000-volt  lines  of  the 
Connecticut  River  Transmission  Company  into  this  dis- 
trict, and  the  large  energy  consumption  of  such  an  electric 
railway  network  makes  the  system  a  desirable  customer 
for  the  supply  company,  especially  as  the  demand  for  serv- 
ice extends  over  about  eighteen  hours  of  each  day. 

The  installations  described  clearly  show  the  comparative 
ease  with  which  energy  distribution  for  electric-railway 
service  may  be  handled.  In  fact,  it  is  little  less  than  sur- 
prising how  extensive  an  area  can  be  served  in  country  dis- 
tricts by  one  or  two  300-kw  rotary-converters.  The  con- 
trast is  striking  between  a  compact  substation,  often  re- 
quiring only  two  or  three  attendants  on  its  payroll,  and  the 
small,  complicated  and  comparatively  inefficient  steam  gen- 
erating station  which  such  an  installation  supersedes.  In 
fact,  the  labor  cost  in  some  of  these  installations  is  almost 
nominal,  since  they  are  combined  with  the  large  substations 
of  the  Connecticut  River  company  and  receive  such  atten- 
tion as  is  needed  from  the  regular  operating  force  on  duty 
in  the  latter. 

Among  the  interesting  features  are  the  enlargement  of 
the  railway  company's  turbine  plant  at  Millbury,  the  estab- 


lishment on  a  neighboring  site  of  a  switching  station  which 
is  now  the  operating  center  of  the  entire  Connecticut  River 
transmission  system,  including  the  control  of  66,000-volt 
lines  from  Vernon,  Vt.,  and  of  lines  built  for  120,000-volt 
transmission  service  from  the  plants  in  the  Deerfield  Valley 
of  western  Massachusetts  planned  for  ultimate  extension  to 
Providence,  R.  I.,  and  the  use  of  2000-kw,  6o-cycle  rotary 
converters  in  the  Madison  Square  substation  of  the  rail- 
way company.  The  design  of  the  Millbury  switching  sta- 
tion, which  is  one  of  the  largest  of  the  outdoor  type  thus 
far  completed  in  the  East,  affords  an  interesting  illustra- 
tion of  the  requirements  of  modern  extra  high-tension  con- 
trol. The  tying  together  of  the  systems  through  a  fre- 
quency changer  at  Millbury  is  also  a  feature  of  note,  but 
one  cannot  help  wishing  that  the  Millbury  turbine  plant 
might  originally  have  been  designed  for  60-cycle  service  in 
the  interests  of  greater  flexibility  of  operation. 


Confusion  in  Nomenclature 

The  committee  on  nomenclature  of  the  British  Associa- 
tion for  the  Advancement  of  Science  is  a  distinguished 
body,  and  its  suggestions  are  therefore  worthy  of  serious 
consideration,  but  we  shudder  in  contemplation  of  the 
results  that  would  follow  if  every  national  scientific  body 
should  do  as  it  has  done  recently.  It  is  really  a  pity  that 
with  a  carefully  organized  international  body  striving  to 
bring  order  out  of  chaos  and  to  secure  uniformity  in  at 
least  a  few  simple  matters  any  national  body  wliatever 
should  think  it  expedient  to  introduce  conventions  of  its 
own.  The  system  of  symbols  proposed  by  the  British 
association  is  not  greatly  different  from  that  adopted  by 
tlie  International  Electrotechnical  Commission.  It  merely 
varies  enough  to  be  confusing  at  times  without  thereby 
gaining  in  any  material  particular.  The  British  proposals 
for  symbols  are  based  on  the  fiction  that  total  quantities 
and  their  differentials  should  be  designated  by  the  same 
letters  but  in  different  type,  while  the  I.  E.  C.  scheme 
makes  this  same  distinction  between  correlated  electric  and 
magnetic  quantities.  Now,  in  this  whole  matter  of  units 
and  symbols  the  one  thing  practically  important  is  that 
fundamentals  all  over  the  world  should  be  expressed  in 
exactly  the  same  terms.  It  does  not  make  the  least  dif- 
ference whether  a  consistent  theory  or  any  theory  at  all 
lies  behind  the  international  conventions.  In  fact,  as  a  rule 
the  same  general  theory  of  construction  would  not  hold  in 
different  countries  taking  different  viewpoints  and  with 
mnemonic  values  never  coinciding.  It  was  an  immense 
stride  forward  when  /  became  the  symbol  for  current  and 
R  that  for  resistance,  thus  breaking  through  the  inter- 
national wall.  But  two  Phoenician  characters  would  have 
done  as  well,  if  not  better,  once  they  were  really  put  into 
use. 

The  trouble  at  the  root  of  the  whole  matter  lies  in  a 
certain  selfish  indolence  that  impels  those  who  write  or 
lecture  on  technical  topics  to  avoid  writing  or  speaking  a 
few  plain  words  at  the  cost  to  the  world  of  forcing  tens 
of  thousands  to  think  about  and  learn  a  new  word  and  : 
new  notation,  for  which  there  is  no  real  use  whatever.  In 
fact,  the  British  association  committee  frankly  notes  thai 
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there  are  several  derelict  names  which  could  advantageously 
be  dropped.  Even  with  the  elimination  of  freaks  the 
number  of  things  to  be  named  or  noted  in  allied  sciences 
rises  to  a  figure  inconveniently  great.  The  fact  is  that 
there  is  genuine  need  for  fully  twice  the  number  of  letters 
available  for  symbols,  even  in  two  fonts  of  type,  when 
one  eliminates  the  letters  already  pre-empted  for  the  con- 
notation of  general  conventions. 

The  remedy  for  the  present  confusion,  it  seems  to 
us,  is  twofold.  First,  avoid  special  names  and  symbols 
unless  they  are  really  necessary  to  large  branches  of  science 
or  technology.  It  is  not  sufficient  that  they  should  save 
the  lecturer's  fingers  from  wielding  the  chalk  ten  extra 
minutes  per  year.  Second,  use  not  only  the  Roman  char- 
acters in  two  fonts  well  distinguished,  but  use  the  Greek 
letters,  and  if  necessary  others,  more  freely  than  at  present. 
Besides,  we  have  subscripts  to  fall  back  upon  in  case  of 
need,  and  these  are  especially  useful  in  noting  correlated 
ideas.  The  chief  thing,  however,  is  to  stop  making  futile 
ffforts  at  a  correct  theory  of  notation  in  favor  of  estab- 
ishing  international  practice.  We  hope  that  the  British 
issociation  report  will  be  for  all  practical  purposes  laid 
Dn  the  table  until  the  next  L  E.  C.  meeting  and  will  then 
)e  amended  to  agree  therewith,  so  that  it  may  not  further 
;onfuse  scientific  literature.  A  few  books  printed  in  an 
musual  or  experimental  notation  constitute  an  international 
luisance  until  they  are  out  of  date  and  forgotten. 


.  Interest  Rates  for  Electrical  Capital 

*  As  a  result  of  conditions  in  the  money  market  that  are 
;elt  by  all  borrowers,  high  rates  of  interest  on  new  loans 
re  now  being  paid  ]py  some  of  the  public-utility  operating 
md  holding  companies.  Taking  the  nature  of  the  loans 
'ito  consideration,  the  rates  are  not  out  of  proportion  to 
nose  open  in  these  times  to  older  established  properties  in 
ilher  lines  of  industry.  Some  of  the  capital  issues  are  offered 
ijr  public  sale  by  bankers  at  a  net  interest  yield  of  about  7 
,er  cent.  Of  course,  the  full  cost  of  the  money  including 
iie  discounts  of  underwriters  and  incidental  expenses  con- 
iscted  with  financing  is  higher  than  the  net  yield  to  public 
jttail  buyers,  but  it  is  doubtful  if  borrowers  representing 
;w  companies  in  other  avenues  of  industry  could  obtain 
;pital  on  terms  as  advantageous.  The  new  consolidations 
(the  electrical  industry  have  a  standing  as  borrowers  that 
colored  by  the  fact  that  they  are  composed  of  tried 
erating  properties  with  an  established  business  to  which 
le  benefits  of  combined  production  and  management  are 
■;be  applied.  It  is  true  that  no  one  can  foretell  accurately 
'lat  the  saving  in  the  cost  of  production  and  total  opera- 
tn  will  be  when  a  single  operating  unit  takes  the  place  of 
••ny  separated  units.  Neither  can  any  one  prophesy  in- 
'llibly  as  to  the  additional  amount  of  business  obtainable 
'ia  given  territory  by  the  introduction  of  advanced  coni- 
"^rcial  methods  of  sale  to  supplant  indifferent  methods,  but 
"s  a  material  consideration. 

;.ne  economic  advantages  of  a  consolidation  of  electrical 
Pnts  appeal  to  bankers,  who  realize  the  profitable  possibili- 
^l'  m  such  situations.  The  bankers,  however,  are  really 
a|nts  in  the  transfer  of  the  obligations    or    stock    of    a 


public-utility  company  from  that  company  to  the  permanent 
holders,  the  investing  public.  They  make  large  profits  on 
some  transactions,  particularly  when  an  unexpected  change 
in  the  money  market  or  the  public  demand  for  securities 
enables  them  to  mark  up  prices  so  that  their  margin  of  gain 
is  increased.  In  all  their  transactions,  however,  they  are 
guided  by  the  temper  of  the  investing  public,  which  always 
has  the  last  word.  If  the  public  cannot  be  tempted  to  buy 
except  by  offers  of  securities  yielding  uncommonly  high 
rates  of  interest,  as  at  the  present  time,  the  bankers  in  turn 
buy  cautiously  and  only  such  securities  as  they  feel  will 
"go"  quickly.  They  do  not  desire  to  hold  the  securities  for 
a  long  time;  they  are  merchants,  not  investors. 

In  view  of  the  conditions  which  have  generally  governed 
the  1913  money  market,  it  is  clear  that  a  large  amount  of 
public-utility  financing  is  awaiting  the  restoration  of  a  nor- 
mal absorbing  demand  for  securities.  Some  of  the  com- 
panies have  provided  for  their  needs  by  the  issue  of  stock 
at  par  when  this  meant  rights  of  material  value  to  their 
shareholders.  Others  have  declared  stock  dividends  as  a 
means  of  capitalizing  accumulated  surplus.  Either  of  these 
means,  or  the  similar  one  of  an  increase  in  the  dividend 
rate  if  such  action  is  warranted,  is  likely  to  attract  and 
retain  public  interest  in  the  stock.  Perhaps  a  resort  to  a 
reasonable  step  of  this  character  is  not  criticisable  when 
one  considers  the  fact  that,  if  it  is  done  in  a  period  of 
tight  money  and  is  justifiable,  the  company  is  likely  thereby 
to  improve  its  standing  with  stockholders  and  therefore  its- 
general  credit  position.  Certainly  at  such  a  period  borrow- 
ing through  the  usual  banking  channels  is  difficult  and  ex- 
pensive; and  if  the  stockholders  can  be  used  in  reasonable 
ways  to  better  the  credit  of  the  company  or  to  provide  the 
funds  for  the  necessary  capital  expenditures  by  subscrip- 
tions to  new  stock  issues,  the  interests  of  the  company  are 
well  served. 

Companies  that  have  not  been  able  to  meet  their  capital 
needs  by  the  issue  of  securities  but  have  had  to  borrow 
moderate  amounts  of  money  have  done  so  largely  through 
their  local  bankers.  Although  the  discount  rates  on  sucb 
loans  are  high  now,  local  bankers  usually  provide  the  besl 
means  for  temporary  financing,  provided,  of  course,  they 
are  sufficiently  interested  in  the  property,  either  financially 
or  because  it  is  a  local  enterprise,  to  protect  it  until  such- 
time  as  permanent  financing  can  be  arranged.  It  is  wise, 
of  course,  for  the  company  to  restrict  its  capital  expendi- 
tures, if  possible,  so  that  the  banker  may  be  able  to  protect 
not  only  it  but  his  other  customers.  If  the  loans  become 
so  large  that  the  utility  has  to  deal  with  outside  lenders  of 
money,  it  is  likely  to  find  that  its  temporary  financing  is 
attended  with  greater  expense  than  it  thought  possible. 
Ordinarily  the  operating  central  station  can  control  satis- 
factorily the  main  part  of  its  capital  expenditures,  so  as  to 
avoid  undue  commitments  in  an  inopportune  borrowing 
season,  but  an  extensive  program  of  reconstruction  requires 
capital  at  whatever  price  the  market  may  exact.  One  act  of 
borrowing  by  the  issue  of  long-term  bonds,  if  they  are 
salable,  is  much  cheaper  than  several  loans  at  equivalent 
rates  because  of  the  difference  in  the  banker's  commissions 
involved.  On  account  of  this  fact  much  permanent  financing 
will  be  postponed  until  conditions  change  so  that  the  lender, 
instead  of  the  borrower,  is  the  seeker. 
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Cleveland  Bonds  for  Municipal   Plant   Held   Valid 

riic  I  )liio  Siipn-iiic  (.  oiirt  has  iliciilccj  ili.it  the  city  of 
Clevclaiul  may  isMie  bon<ls  fur  tin-  cunstruclioii  uf  a  munici- 
pal light  plant.  A  suit  to  test  the  validity  of  the  bonds  was 
brought  some  time  ago  by  a  man  connected  with  C.  A. 
Otis  &  Company,  a  bond  house  in  Cleveland,  and  the  deci- 
sion was  handed  down  in  this  case. 

The  sinking  fund  commission  of  the  city  of  Cleveland 
has  purchased  $200,000  of  the  bonds,  and  this  will  enable 
the  city  to  proceeil  with  the  construction  work  on  the  plant. 
It  has  been  delayed  because  of  the  litigation  over  the  bonds. 


Large  Hydroelectric  Plant  for  Connecticut  Valley 

The  Turner's  Kails  Power  Company  is  planning  to  build 
a  50,000-hp  hydroelectric  station  at  Montague  City,  Mass., 
within  the  next  few  years.  The  initial  development  will 
total  30,000  hp  and  is  to  be  completed  early  in  1915.  The 
plant  will  cover  half  an  acre  of  ground  and  will  utilize 
water  from  a  canal  1.5  miles  in  length,  requiring  the  exca- 
vation of  500,000  cu.  yd.  of  material,  of  which  100,000 
cu.  yd.  will  be  rock  excavation  from  a  ledge  30  ft.  to  50  ft. 
deep.  William  B.  Durant  is  in  charge  of  the  engineering 
for  the  Turner's  Falls  company. 


Boston  Electric  Motor  Car  Club  Election 

The  Electric  Motor  Car  Club  of  Boston  held  a  regular 
meeting  on  Sept.  24  at  the  Engineers'  Club,  at  which  the 
nominating  committee  reported  the  following  list  of  offi- 
cers for  election  at  the  annual  meeting :  President,  Mr. 
Day  Baker;  vice-president,  Mr.  E.  S.  Mansfield;  treasurer. 
Mr.  J.  S.  Codman,  and  secretary,  Mr.  L.  L.  Edgar.  Fol- 
lowing the  usual  luncheon  it  was  announced  that  in  the 
coming  spring  the  club  will  entertain  a  delegation  of 
European  electrical  men  by  electric  automobile  trips  in 
eastern  Massachusetts  on  the  occasion  of  the  convention 
of  the  Association  of  Municipal  Electricians  at  Boston. 
The  annual  meeting  of  the  club  will  he  held  on  Oct.  8  at 
the  Hotel  Thorndikc,  Boston. 


Possible  Use  of  Oxygen  in  the  Fixation  of 
Nitrogen 

During  a  lecture  on  "Liquid  Air  and  Its  Uses"  delivered 
before  the  recent  International  Congress  of  Refrigeration 
at  Chicago,  M.  Georges  Claude,  of  Paris,  described  the 
method  of  pro<lucing  oxygen  by  the  liquid-air  apparatus. 
He  told  of  various  uses  to  which  the  oxygen  could  be  put, 
as,  for  instance,  the  cutting  of  metals.  Oxygen  appcais 
also  to  be  on  the  eve  of  entering  the  field  of  another  great 
application,  according  to  Mr.  Claude,  and  that  is  the  fix- 
ation of  nitrogen.  The  manufacture  of  nitric  acid  bv  the 
electrification  of  the  air  is  done  on  a  large  scale  in  N'orwav 
by  the  company  that  is  exploiting  the  patents  of  Birkcland 
and  Eydc.  The  author  said  that  more  than  200,000  hp  is 
at  present  employed  in  the  manufacture  of  nitrate  of  lime 
needed  for  agriculture.  He  continued:  "Now  in  regard 
to  the  product  NO,  which  we  are  concerned  in  obtaining. 


tlic  air  uliicli  we  electrify  is  a  dilute  product.  If  m  pi; 
of  air  we  electrify  a  mixture  of  air  and  oxygen,  cor 
sponding  exactly  to  X,0 — that  is  to  say,  if  we  electrify 
with  50  per  cent  of  oxygen — theory  and  experience  agi 
in  finding  that  the  formation  of  nitrous  vapors  will 
much  more  abundant.  The  improvement  will  be,  witk 
doubt,  to  the  extent  of  30  per  cent,  and  the  cost  of  mar 
facturing  the  o.xygen  will  absorb  but  very  little  r.'  ti 
improvement." 


Plans  of  Commercial  Section  of  the  N.  E.  L  .^ 

The  executive  committee  of  the  Connnercial  Section 
the  National  Electric  Light  .\ssociation  will  hold  a  mei 
lug  at  the  associaton  headquarters  in  New  York  on  Oct.  1 
In  laying  plans  for  the  work  of  the  section  at  next  yea: 
convention  in  Philadelphia  it  has  been  decided  to  limit  t 
number  of  papers  to  be  presented  at  a  session  to  two,  so  th 
ample  time  will  be  given  for  discussion.  Moreover,  t' 
papers  will  be  very  broad  in  scope  so  as  to  cover  the  coi 
mercial  work  of  the  entire  central-station  industry  regar 
less  of  the  size  of  the  company.  It  is  expected  that 
Jan.  I,  1914,  the  revised  edition  of  the  "Electrical  Solicito 
Handbook''  will  be  issued.  The  revision  will  be  in  t 
shape  of  detachable  leaves  to  be  issued  quarterly  and  co 
tained  in  a  leather  binder.  Included  in  the  work  will 
data  heretofore  appearing  in  the  "Digest."  The  work 
revision  is  now  in  the  hands  of  experts  in  lighting,  heatii 
cooking,  industrial  applications  of  motors,  etc. 


Non-Political  State  Commission  Requested 

.\t  the  meeting  of  the  Electric  Club  ui  Chicago  on  Se 
25  Mr.  Samuel  Insull  was  the  speaker  of  the  day. 
opening,  Mr.  Insull  dwelt  on  the  enthusiasm  with  whi 
young  men  are  solving  the  problems  in  the  electrical  fi< 
But  in  the  end,  whatever  electrical  men  may  do,  the  pr 
perity  of  the  industry  as  a  whole  depends  upon  the  .w 
cess  of  the  consumer.  No  doubt  great  economies  are  p- 
sible  through  the  concentration  of  production,  and  ti 
phase  of  the  industry  is  being  rapidly  developed. 

Financial  conditions  during  the  last  year  have  nut 
it  difficult  to  secure  new  capital  for  development  «c. 
Consequently  development  has  been  retarded,  but  the  cl- 
trical  industries  have  not  felt  the  restraint  as  muchi 
other  sound  legitimate  propositions.  Conservative  p' 
posals  for  the  development  of  electrical  industries  *" ' 
met  a  more  ready  response  than  others  of  equal  mo- 
Mr.  Insull,  in  discussing  the  political  situatior 
State  of  Illinois  as  regards  public  utilities,  said  that  ;r 
is  a  possibility  of  serious  conditions  arising  in  the  rf 
future,  owing  to  the  public  utilities  law  placing  under  « 
control  of  the  Governor  all  the  public  utilities  in  the  St- 
Unless  great  care  be  exercised  in  making  the  appointni"' 
to  the  Public  Utilities  Commission  of  the  State,  with  a  V 
of  protecting  not  the  public  alone  but  the  utility  compa  > 
as  well,  a  turmoil,  he  said,  is  certain  to  result  If  ' 
appointments  are  piade  on  a  basis  of  political  rewar  ^ 
will  result  in  greA"  harm  to  the  utilities  of  the  State.  « 
speaker  declared,  however,  that  he  had  confidence  in  (■'' 
ernor  Dunne  and   felt  sure  that  he  would  exercise  f 
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lent  and  appoint  men  of  fairness  and  ability,  and  thus 
the  law  a  benefit  to  all  concerned.    Owners  and  oper- 

of  public  utility  properties  stand  ready  to  do  all 
:ir  power  to  make  the  commission  a  success,  and  it  is 

hpped  that  the  quality  of  men  appointed  will  be  such 

make  co-operation  possible. 

,  Bion  J.  .\rnold  followed  with  a  few  remarks  and 
on  record  as  favoring  state  commission  control  if  the 
lissioners  will  not  lose  sight  of  the  fact  that  the  in- 
r  must  not  only  have  a  fair  return  on  his  money  in 
r  as  it  is  evidenced  physically,  but  also  a  fair  pro- 
p's  profit. 


Meeting  of  New  York  Section,  A.  E.  S. 

e  first  meeting  of  the  season  of  the  New  York  Sec- 
3f  the  .American  Electrochemical  Society  will  be  held 
;  Chemists'  Club  Oct.  17.  The  subject  for  discussion 
be  "Some  .Applications  of  the  Microscope  to  Indus- 
Work,''  and  the  program  is  as  follows: 
etallography  of  Carbon" :  The  application  of  the 
iples  of  metallography  and  petrography  to  the  identi- 
jn  and  analysis  of  carbon  products,  showing  the  de- 
ment of  characteristic  structures  and  the  utilization 
ese  structures  in  identification  and  analysis.  By  Mr. 
^.  Roush,  assistant  professor  metallurgy,  Lehigh 
srsity. 

lie  ^licrcslructure  of  Raw  and  Manufactured  Copper": 
ries  of  pictures  showing  structure  of  cast  copper  and 
this  structure  is  altered  by  rolling,  etc.  By  Mr.  W. 
lassett.  technical  superintendent  and  metallurgist  of 
\merican    Brass    Company. 

ie  Microscope  in  Mineralogical  .-Vnalysis":  A  series 
jimierc  plates  showing  microphotographs  of  zinc  ores 
'resolution  of  the  minerals  present.  By  Mr.  Gilbert 
j  research  engineer  of  the  \ew  Jersey  Zinc  Company. 
)me  Remarks  on  Micrometry  as  .\pplied  to  Alloys": 
|use  of  micrographic  methods  in  investigating  ques- 
f  constitution,  qualitative  and  semi-quantitative  inter- 
10ns :  structural  relations  which  are  favorable  to  the 
piiicnt  of  niicrometric  methods:  advantages  and 
"oniin'js  of  such  methods  in  ordinary  analytical  prac- 
fthe  determination  of  cuprous  oxide  in  copper  and  of 
(n  zinc.  By  Dr.  C.  H.  Mathewsnn.  assistant  professor 
Bstry   and   metallography.    Yale    University. 


leparations  for  the  Chicago  Electric-Vehicle 
Convention 

ijenumerated  in  the  Electrical  World  of  Sept.  27,  page 
,ihere  will  be  ten  or  eleven  papers  presented  at  the 
ij]  meeting  of  the  Electric  Vehicle  Association  of 
*ca,  to  be  held  in  the  Hotel  LaSalle,  Chicago,  on  Oct. 
fd  28.  These,  with  the  presidential  address  of  Mr. 
Ir  Williams  and  other  business  that  will  come  before 

■  -•eting,  will  be  considered  in  four  sessions,  one  each  in 

Irenoon  and  afternoon  of  the  two  convention  days. 
ii/ell-attended,  snappy  convention  is  anticipated.  It  is 
If  ed  that  about  100  visitors  and  guests  will  attend  from 
ivi  ork  and  its  vicinity  and  about  twenty-five  from  Bos- 
•  I  he  attendance  from  Chicago  and  other  points  in  the 
i\i  West  will  be  large.     The  Xew  England  Section  of 

{ectric  Vehicle  Association  has  appointed  a  Chicago 
ivition  committee  consisting  of  Messrs.  Day  Baker,  J. 
Clman  and  O.  G.  Draper.  Mr.  F.  N.  Carle,  of  New 
rland  Mr.  C.  B.  Frayer,  of  Chicago,  are  looking  after 

t  nsportation  arrangements. 

'tA-ention  sessions  will  be  held  in  the  Red  Room  on  the 

e^?nth  floor  of  the  hotel.    The  eighteenth  floor  will  be 

■0;d  largely  to  e.xhibits.     At  6  p.  m.  on  Monday,  Oct. 

'itors   and    invited    guests    will    be    entertained    at    a 


beefsteak  dinner  given  by  the  Chicago  Section.  At  8  p.  m. 
there  will  be  an  automobile  parade  during  which  the  visi- 
tors will  be  taken  to  inspect  South  Side  electric  garages 
in  Chicago.  Returning  to  the  hotel  at  10:30  p.  m.,  the 
convention  party  will  be  entertained  at  a  vaudeville  show  in 
the  Red  Room.  On  Tuesday  noon  the  members  of  the  asso- 
ciation and  others  will  be  the  guests  of  the  Commonwealth 
Edison  Company  at  a  luncheon  at  the  Hotel  LaSalle. 


Uniform  Electric  Rate  Association 

A  committee  appointed  by  manufacturers  of  apparatus 
for  isolated  power  plants  has  formed  the  Uniform  Electric 
Rate  .Association  and  has  issued  a  circular  calling  attention 
to  the  purpose  of  the  movement.  The  first  annual  meeting  of 
the  association  will  be  held  on  Oct.  20,  1913,  but  the  meet- 
ing place  has  not  yet  been  determined.  At  this  session  it 
is  proposed  to  elect  officers  and  frame  a  general  policy  for 
the  work  of  the  association. 

In  connection  with  the  call  for  the  meeting,  the  associa- 
tion has  issued  a  pamphlet  giving  the  legal  opinion  of  Mr. 
Louis  D.  Brandeis,  of  Boston.  Mass.,  on  the  subject  of 
central-power-station  rates.  Mr.  Brandeis  discusses  in  his 
opinion  the  subject  of  variable  rates  and  points  out  various 
court  decisions  bearing  on  the  matter.  He  specifically 
answers  questions  based  on  the  statement  that  there  is  a 
general  movement  in  this  country  to  secure  for  some  electric 
light  and  power  company  of  each  city  a  substantial 
monopoly  of  the  electric  business  in  that  city. 

Mr.  Brandeis  declares  that,  assuming  that  there  is  a  dif- 
ference between  the  cost  of  energy  for  the  wholesale  and 
the  cost  for  the  retail  consumer,  a  public-service  corpora- 
tion can,  in  the  absence  of  any  statute  regulating  or  limit- 
ing the  price  at  which  it  shall  be  sold,  make  a  higher  price 
to  the  retail  consumer,  but  the  difference  in  the  selling  price 
mav  not  he  substantiallv  greater  than  the  difference  in  cost. 


Boston  Development  Association  Disbands  in  Favor 
of  National   Body 

Owing  to  the  fact  that  the  Society  for  Electrical  De- 
velopment has  been  incorporated  and  is  now  being  under- 
written by  subscriptions  from  the  electrical  industry  at 
large  to  carry  forward  and  accomplish  for  the  entire  coun- 
try what  it  was  proposed  by  the  Electrical  Development 
Association  of  Boston,  Mass.,  to  do  for  New  England 
alone,  the  latter  body  jhas  voted  unanimously  to  discon- 
tinue further  activity  as  an  association.  The  executive 
committee  of  the  association  feels  that  the  national  move- 
ment in  its  broader  and  larger  spirit  of  co-operation  merits 
the  support  of  the  electrical  industry  of  New  England  as 
well  as  elsewhere  and  in  notices  to  its  members  urges  them 
to  lend  their  support   to  tlie  national   movement. 


New  York  Electrical  Show 

The  Electrical  I^.xposilion  and  .Motor  Show  to  be  opened 
at  Grand  Centra'.  Palace  in  .\ew  York  on  Oct.  15  is  to 
be  primarily  of  an  educational  nature,  and  each  display  is 
being  arranged  with  an  eye  toward  teaching  the  visiting 
manufacturer  just  how  much  he  is  sacrificing  by  not 
adopting  electricity  as  his  motive  power.  The  motor  ve- 
hicle is  to  have  a  more  prominent  place  than  ever,  and 
arrangements  have  been  made  to  devote  almost  an  entire 
floor  of  the  palace  to  the  electric  automobile  manufacturer. 
One  of  the  features  of  the  exposition  will  be  an  "Electric 
Farm"  occupying  90  ft.  or  more  of  show  space  and  in- 
cluding every  kind  of  farmwork  into  which  electricity  has 
been  introduced.  Two  interesting  canal  displays  have  been 
arranged.     One,  provided  by  the  State  of  New  York,  is  a 
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large  model  of  the  siphon  locks  on  the  Barge  Canal.  In 
connection  witii  this  motion  pictures  of  the  canal  in  use 
vill  probably  be  displayed.  The  other  canal  exhibit  is  a 
20-ft.  by  4-ft.  model  of  the  Pedro  Miguel  locks  nf  the 
Panama  Canal.  There  are  a  variety  of  other  government 
exhibitions,  including  a  money-making  i-xhibit,  provided 
by  the  Treasury  Department;  a  coal-mine  breaker  in  action, 
provided  by  the  Bureau  of  Mines;  a  forestry  display,  and 
an  army  and  navy  signal  service  outfit. 

Two  of  the  newest  features  of  the  exposition  will  he  an 
electrical  clinic,  where  all  of  the  latest  electro-therapeutic 
appliances  will  be  on  display,  and  "talking  movies,"  where 
Edison's  latest  invention,  motion  pictures  that  talk,  will  be 
exhibited. 

Large  models  of  the  new  and  not  yet  entirely  perfected 
nitrogen-filled  lamp  will  be  exhibited.  The  new  lamps  at 
Grand  Central  Palace  are  rated  at  3000  cp  and  are  sus- 
pended from  the  four  corners  of  the  big  central  well.  These 
lamps  will  be  lighted  for  five  minutes  at  stated  intervals 
every  day.  All  of  the  electric  light  companies  in  New  York 
City  will  make  special  exhibits. 


supply  almost  33,000  hp,  except  for  a  few  days  in  a  perio< 
of  five  years.  Through  the  use  of  its  steam  auxiliar 
plants,  however,  the  company  will  be  able  to  obtain  con 
siderably  more  than  that  amount,  and  it  is  planned  to  in 
stall  machinery  which  will  have  a  total  rating  of  more  thai 
80,000  hp.  This  will  be  transmitted  at  high  tension  b' 
means  of  poles  and  steel  towers  over  a  maximum  distance 
of  about  155  miles  from  the  plants  to  the  city  of  Lo 
Angeles. 


Additional  Power  for  Los  Angeles 

Secretary  Houston  has  just  granted  a  permit  to  the 
Southern  California  Edison  Company  for  the  development 
of  additional  electric  power  in  the  Kern  national  forest  to 
supply  Los  Angeles,  Pasadena 
and  neighboring  towns.  The 
Southern  California  Edison 
Company  operates  seven  hy- 
droelectric plants,  one  of 
which  is  in  the  Kern  and  five 
others  in  the  Angeles  national 
forest.  The  six  plants  in  the 
national  forests  are  capable  of 
developing  37,000  hp,  although 
there  is  not-  sufficient  water  in 
the  streams  to  develop  such  an 
amount  of  power  continuously. 
The  company  has  installed, 
therefore,  a  number  of  aux- 
iliary steam  plants,  which 
have  a  total  rating  of  about 
54,000  hp. 

While  it  might  be  supposed  that  with  such  an  amount  of 
power  at  the  company's  command  there  would  be  little  need 
of  an  additional  supply,  especially  with  other  companies 
operating  the  same  territory,  the  Edison  company  was 
convinced  several  years  ago  that  it  would  eventually  need 
more  power  in  order  to  supply  its  market.  The  four  water- 
power  sites  which  seemed  to  be  the  most  valuable  for  de- 
velopment are  in  the  Kern  forest,  so  application  for  a  per- 
mit was  made  through  the  Forest  Service  in  order  that  the 
company  might  develop  these  sites.  It  was  the  permit  for 
this  development  which  was  granted  by  the  Secretary  of 
Agriculture. 

The  four  projects  mentioned  in  the  permit  are  designated 
by  the  company  as  Kern  River  Plants  Nos.  2,  3,  4  and  5. 
It  is  expected  that  Plant  No.  3  will  be  the  first  to  be  put 
into  operation,  with  Plants  Xos.  4.  5  and  2  following  in  the 
order  given  as  the  demands  of  the  market  increase.  It  is 
stated  by  the  company  that  expensive  dams  will  not  be 
needed  but  that  the  construction  of  some  of  the  conduits 
will  be  difficult  and  will  require  a  considerable  amount  of 
time.  Because  of  this,  and  also  because  of  the  large  invest- 
ment required  and  the  large  amount  of  power  that  is 
involved  in  the  development,  the  Department  of  .Agriculture 
allows  a  period  of  almost  twelve  years  before  the  plants 
will  have  to  be  in  complete  operation. 

According  to  the  estimates  of  the  government's  engi- 
neers, the  four  new  projects  of  the  company  will  be  able  to 


Locomotives  for  the  Norfolk  &  Western 

The  locomotives  for  the  most  recent  clectrificatioi 
project,  that  of  the  Norfolk  &  Western  Railway,  will  b 
the  first  to  be  commercially  used  in  this  country  with  ; 
combined  jack-shaft  and  gear  drive.  These  machines  wil 
have  articulated  trucks  and  will  weigh  complete  approxi 
mately  130  tons  each.  As  shown  in  the  accompanyini 
illustration,  four  driving  axles  and  two  carrying  axles  ar 
used,  the  wheelbase  being  divided  into  two  separate  unit 
or  trucks,  connected  at  adjacent  ends  by  a  hinge  coupling 
The  carrying  axles  are  mounted  radially,  and  each  mail 
truck  has  two  driving  axles  and  one  radial  axle.  The  oute 
ends  of  the  trucks  are  fitted  with  standard  buflfers  and  fric 
tion  <lraft  gear  with  standard  coupler,  the  drawbar  pul 
being  transmitted  through  the  truck  frames  to  the  train 
The  weight  does  not  exceed  57.000  lb.  per  pair  of  driver 
and  is  sufficient  to  produce  a  tractive  adhesion  for  a  maxi 


Width  over  cab  sliett  10  ft. 
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mum  effort  of  62,500  lb.  per  locomotive,  the  weight  c 
each  radial  axle  being  not  less  than  20,000  lb.  at  the  ra 
The  locomotive  will,  with  forced  ventilation,  have  sufficiei 
capacity  to  exert  continuously  a  tractive  effort  of  33,600  I 

A  single  cab  supported  on  the  trucks  at  suitable  bearir 
points  contains  the  operating  and  control  apparatus  of  tl 
locomotive.  The  cab  is  of  the  box  form,  provided  with  er 
doors  and  platforms  for  convenient  passage  between  tv 
or  more  locomotives  when  coupled  together,  and  betwei 
the  locomotive  and  train :  in  addition,  side  doors  are  pr 
vided  at  diagonally  opposite  corners.  There  are  also  si' 
and  end  windows  for  lighting  the  cab.  The  apparatus 
arranged  along  the  center  of  the  cab,  making  it  convei 
ently  accessible  and  leaving  a  clear,  unobstructed  passag 
way  at  either  side. 

The  control  apparatus,  both  air  and  electric,  is  located 
one  end  of  the  cab.  in  such  a  manner  as  to  leave  an  unc 
structed  view  along  the  track.  The  operator's  seat  is  plac 
so  that  there  will  be  a  clear  view  of  the  signals. 

Each  locomotive  is  provided  with  two  overhead  pani 
graph  trolleys  having  automatic  self-adjusting  action  a 
arranged  for  a  working  height  of  16  ft.  under  bridges 
other  permanent  structures  and  a  normal  height  of  24 
along  the  open  line,  the  trolleys  being  controlled  by 
pressure.  '' 

The  motors,  w^hich  are  of  Westinghouse  make,  will 
connected  through  twin  gearing  to  a  jack  shaft.    They  <' 
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to  be  of  the  polyphase,  25-cycIe  induction  type  with  wound 
secondaries,  which  are  connected  in  cascade  for  producing 
low  speed  in  starting  and  switching.  There  are  two  run- 
ning speeds,  28  and  14  ni.p.h.,  and  a  sw-itching  speed  of  7 
m.p.h.,  as  described  on  page  T,(ij  of  our  issue  dated  Aug. 

23,  1913- 

A  multiple-unit  system  of  control  is  to  be  provided  for 
the  independent  operation  of  each  locomotive,  or  for  the 
operation  of  two  units  simultaneously  from  the  control  end 
of  either  locomotive  in  whatever  order  or  arrangement  the 
locomotive  may  be  coupled  together.  The  control  equip- 
ment is  arranged  to  provide  for  the  use  of  single-phase 
current  from  the  pantograph  trolley  which  is  connected  to 
the  primary  winding  of  the  main  transformer  through  a 
suitable  line  switch,  and  from  the  secondary  of  the  trans- 
former circuits  will  be  established  through  and  in  connec- 
tion with  the  phase  converter  in  such  a  manner  as  to 
deliver  polyphase  current  to  the  main  motors. 

Each  locomotive  is  to  be  provided  with  an  air  compres- 
sor driven  from  the  phase  converter  through  a  multiple- 
disk  friction  clutch.  This  clutch  is  controlled  by  the  main 
reservoir  pressure  so  that  the  compressor  is  operated  only 
as  required.  Straight-air  and  automatic  air  brakes  will  be 
installed  together  with  the  necessary  ventilating  apparatus 
for  the  motor  equipment,  transformers,  sander  and  cab- 
heating  equipment.  The  electrical  equipment  has  been  de- 
signed with  special  consideration  for  regeneration  and  elec- 
tric braking  at  grades,  both  for  the  purpose  of  safety  and 
for  economy  of  operation,  the  local  conditions  being  very 
favorable  for  this  type  of  operation. 


British  Aasociation  for  the  Advancement  of  Science 

By  Special  Correspondent 
The  interest  of  those  sessions  of  the  British  Association 
j  for  the  Advancement  of  Science  which  were  held  on  Mon- 
'  day  and  Tuesday,  Sept.  15  and  16,  centered  largely  about 

■  Sections  A  and   B.     On    Monday    a   particularly   striking 
,  paper  on  the  solar  origin  of  variations  in  terrestrial  mag- 
netism was  read  by  Father  Cortie. 

I  Electromagnetic  Effects  of   Sun 

The  action  of  the  sun  is,  of  course,  well  known,  and 
J  there  has  been  much  discussion  as  to  how  the  efifect 
;  reaches  the  earth,  thereby  producing  magnetic  storms  with 
great  variations  of  earth  currents  and  such  allied  phe- 
nomena. Help  in  the  solution  of  the  problem  came  from 
an  unexpected  quarter  in  the  measurement  by  Hale  of  the 
actual  magnetic  field  active  in  the  sun  through  investiga- 

■  tion  of  the  Zeeman  phenomenon.  The  results  showed  that 
the  maximum  intensity  of  the  magnetic  fields,  even  in 
regions  of  intense  solar  activity,  is  very  moderate,  indeed, 

,  far  below  the  fields  obtainable  in  the  laboratory.  Their 
effect  seems  to  be  quite  inadequate  to  account  for  the  ter- 
i  restrial  phenomena,  and  Father  Cortie  turned  therefore 
ito  the  conception  of  electron  streams  spouting  from  the 
JiSun  and  swept  up  by  the  earth  in  its  motion.  A  single 
istream  is  inadequate  to  produce  the  variation  in  time 
shown  by  the  consecutive  terrestrial  effects,  and  he  there- 
tore  presented  the  hypothesis  of  an  irregular  sheaf  of 
streams  projected  from  the  disturbed  solar  area  and  en- 
i  countered  successively  by  the  earth,  and  drove  home 
I  the  lesson  by  similar  appearances  in  the  solar  corona  at 
j|tne  time  of  an  eclipse  during  a  time  of  violent  sun-storms. 

Utiliz.\tion  Versus  Waste  of  Coal 
In  Section  B  (chemistry)  most  of  the  session  was 
'devoted  to  the  extremely  important  matter  of  the  utiliz- 
ation of  coal,  and  there  was  general  concurrence  in  the 
opmion  that  the  present  condition  was  one  of  gross  mis- 
'^f-      Professor    Armstrong,    who    opened    the    discussion. 


very  pointedly  said  that  while  the  president  of  the  British 
Association  was  considering  the  possibility  of  entering 
into  communication  with  the  dead,  there  was  obvious  need 
of  the  association  getting  into  near  touch  with  the  living. 
We  must  mend  our  ways  if  we  were  not  to  perish  eco- 
nomically in  the  near  future.  Dr.  Beilby  brought  to  the 
front  the  low-temperature  distillation  of  coal,  which  is 
coked  at  temperatures  of  400  deg.  to  450  deg.  C,  thus 
furnishing  valuable  products  now  consumed  to  small  pur- 
pose, while  yet  leaving  the  most  valuable  part  of  the  fuel 
for  its  ordinary  use.  It  was  the  task  of  the  gas  works 
to  organize  the  market  for  this  low-temperature  coke. 
Dr.  Colman  called  attenton  to  the  fact  that  25  per  cent 
of  the  heat  units  in  the  coal  could  be  obtained  as  gas,  5  per 
cent  as  tar,  and  50  per  cent  left  as  coke,  while  expending 
20  per  cent  in  carrying  on  the  process,  and  noted  the  fact 
that  the  tar  is  worth  more  for  its  products  than  as  fuel, 
while  20  per  cent  of  the  nitrogen  in  the  coal  is  recovered 
as  ammonia. 

Dr.  Lessing  hammered  in  Dr.  Beilby's  lesson  by  show- 
ing that  in  England  there  is  an  annual  loss  of  more  than 
200,000  tons  of  liquid  fuel  carried  away  as  soot,  enough 
to  supply  the  whole  fuel  oil  demand  of  the  British  Navy. 
The  fuel  oil  recoverable  from  house  coals  by  low-tem- 
perature coking  would  amount  to  some  3,000,000  tons  a 
year.  The  whole  discussion  left  a  powerful  impression  of 
the  awakening  to  the  possibilities  of  the  coal  supply.  It 
is  worth  noting  in  this  connection  that  the  use  of  water 
gas  is  declining  in  England  owing  to  better  methods  of 
coal    distillation. 

Polarized  Light  and  Stresses 

In  the  engineering  section  Professor  Cokes  gave  an 
extension  of  his  previous  fine  work  in  the  investigation  of 
stresses  by  examining  in  polarized  light  the  strains  pro- 
duced in  transparent  models.  He  had  evolved  thus  the 
experimental  investigation  of  the  stresses  in  forms  too 
complicated  for  mathematical  treatment,  and  the  results 
were  applicable  to  materials  in  general.  The  method  and 
its  applications  were  splendidly  illustrated,  the  stress  distri- 
butions taken  being  those  of  thick  cylinders  and  rings,  both 
with    and   without    discontinuities. 

A  New  Gas 

The  sensation  of  Tuesday  morning  was  a  paper  by  Sir 
Joseph  Thomson  on  his  discovery  of  a  new  gas  of  which 
something  has  been  heard  already.  By  the  application  of 
his  extraordinary  method  of  analysis  by  the  deflection  of 
positive  rays  in  the  magnetic  field  he  som3  time  ago 
found  in  various  cases  of  an  apparently  new  gas  which  he 
provisionally  called  X,.  His  later  w-ork  indicated  that  this 
was  not  really  new  but  that  it  was  an  allotropic  form  of 
hydrogen,  so  to  speak,  forming  a  triatoraic  molecule,  in 
other  words  H,  instead  of  X,.  It  appears  as  a  product  of 
the  bombardment  of  various  substances  in  a  vacuum,  and 
its  character  has  been  pretty  clearly  made  out. 

This  discovery  was  of  itself  sufficiently  striking,  but  the 
speaker  followed  it  w'ith  one  even  more  notable.  In  bom- 
barding pure  potassium  iodide  he  obtained  not  only  much 
X,  but  also  a  considerable  evolution  of  helium  and  possible 
traces  of  another  of  the  rare  gases.  Now.  helium  is  well 
known  as  one  of  the  breakdown  products  of  substances 
undergoing  radioactive  disintegration — in  fact,  it  is  the 
final  product — so  that  the  real  fact  brought  out  was  the 
forcing  by  the  bombardment  process  of  the  same  kind  of 
atomic  disintegration  that  occurs  in  spontaneous  radio- 
activity. This  puts  a  new  face  on  experimental  methods 
that  can  be  brought  to  bear  on  atomic  constitution. 

Radioactivity 

Radioactivity  w-as  discussed  in  Section  B,  when  Mr. 
Saddy    brought    out    some    very    sensational    suggestions, 
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chief  of  which  was  the  thc-ciry  that  several  elements  might 
ha%-c  precisely  the  same  chemical  character  ami  even  iilcn- 
tical  spectra  while  tlilTcring  in  atomic  weight,  l-'iirther, 
he  went  to  the  length  of  pointing  out  that  by  certain 
changes  familiar  in  r.idioactivity  which  he  described  in 
detail  it  should  be  possible  to  change  lead  into  gold  with 
bismuth  as  an  intermediary  product.  To  change  thallium 
or  mercury  into  gold  would  appear  to  be  relatively  easy  it 
certain  conditions  could  be  attained. 

It  may  be  a  comfort  to  the  holders  of  Rand  shares  that 
Mme.  Curie,  who  knows  a  bit  about  radioactivity,  is  said 
to  differ  from  Mr.  Soddy's  views  in  some  vital  points. 

X-Rays  and  Crystals 
On  Tuesday  afternoon  a  special  session  for  the  dis- 
cussion of  Professor  Brogg's  paper  on  X-rays  and  crys- 
tals was  held.  It  was  specially  notable  for  some  added 
details  gfiven  by  the  author  and  for  a  strong  indorsement 
of  the  work  of  Professor  Arrhenius.  .Nobody,  in  fact, 
seemed  inclined  to  undertake  the  somewhat  serious  task 
of  criticism,  and  the  general  view  seemed  to  be  that  an 
exceedingly  important  method  of  studying  atomic  struc- 
ture had  been   revealed  and  put  into  practice. 

Concluding    Sessions 

Meanwhile  the  combined  sections  on  physiolog)-,  zoolog)' 
and  botany,  with  most  of  the  chemists,  had  devoted  a  long 
morning  session  to  a  vigorous  contest  over  the  possible 
chemical  origin  of  life.  Sir  Oliver  Lodge  strongly  ob- 
jected to  his  doctrine  of  continuity  being  put  to  any  such 
application. 

On  Wednesday  the  engineering  section  had  a  long  dis- 
cussion of  the  Panama  Canal,  opening  with  a  paper  by 
Mr.  Cornish  on  the  landslides  in  the  Culebra  cut.  He 
especially  referred  to  the  curious  bulging  upward  of  the 
bottom  rock,  sometimes  to  the  height  of  20  ft.  or  more.  In 
one  case  a  lo-ft.  bulge  had  risen  in  ten  minutes,  and  the 
upheavals  were  generally  rather  rapid.  He  considered  that 
the  filling  of  the  canal  might  help  or  hurt  according  to  cir- 
cumstances, but  did  not  think  that  slides  and  upheavals 
were  likely  now  to  occur  on  a  scale  to  interfere  with 
navigation.  Confidence  was  expressed  in  the  future  of 
the  canal   in  its  influence  on  the  world's  commerce. 

The  final  sessions  in  the  other  sections  disclosed  little 
of  technical  interest,  and  only  a  minority  stayed  through 
to  the  final  closing  meeting  of  the  association  in  the  after- 
noon. The  meeting  as  a  whole  was  a  very  important  one 
with  some  revelations  of  great  interest  in  relation  to  future 
progress  and  some  prophecies  that  may  or  may  not  be 
fulfilled.  Prophecy  after  the  fact  is  tlie  only  safe  kind 
in  which  to  indulge.  British  .\ssociation  meetings  usually 
leave  some  landmarks  on  the  pathway  of  science,  and  this 
particular  one  has  doubtless  set  up  a  few  that  will  be 
long  remembered  by  those  who  pass. 


Pittsbursrh  I.  E.  S.  Convention 

An  account  of  the  opening  session?  of  the  convention 
of  the  Illuminating  Engineering  Society  at  Pittsburgh, 
Sept.  22  to  25.  was  given  on  page  619  of  our  issue  dated 
Sept.  2y.  In  many  respects  this  was  the  most  successful 
convention  during  the  seven  years  of  the  society's  exist- 
ence. The  attendance  reached  the  unexpected  total  of 
nearly  500,  while  the  papers  read  were  of  an  unusually 
high  order  of  merit. 

Perhaps  no  feature  of  the  convention  stands  out  more 

prominently    in    the    memory    of    those    present    than    the 

•   held   at   the   Hotel   Schenley  on   Wednesday  eve- 

pt.  24.  with  General  George  H.  Harries  as  toast- 

The  speakers  were  President  P.  S.   Millar,  who 

rcsp..n.ied  to  the  toast  "Old   Standards  of  Illumination"; 

President-elect  Charles  O.  Bond,  "New  Standards  of  Illu- 


mination"; Mr.  Charles  M.  Bregg,  dramatic  editor  of  the 
I'itisburgh  Gazcttc-Timcs,  "The  Illumination  of  the  Stage." 
and  Dr.  John  .-X.  Brashear,  "Light."  Considerable  humor 
was  injected  by  those  at  different  tables  giving  their  col- 
lege yells  and  singing  impromptu  songs  appropriate  for 
the  occasion. 

Although  not  on  the  official  program,  a  noteworthy 
feature  of  the  convention  was  a  lunch  meeting  on  Thurs- 
day under  the  auspices  of  the  Jovian  Order,  with  States- 
man M.  Frank  Knapp  as  the  presiding  officer.  The  speak- 
ers included  Mr.  C.  .A.  Littlefield,  chairman  of  the  conven- 
tion committee.  President  P.  S.  Millar,  Vice-president 
-Norman  Macbeth  and   Ex-president   L.   B.  Marks. 

At  the  business  session  on  Thursday  afternoon  Secre- 
tary Joseph  D.  Israel  stated  that  the  society  has  a  mem- 
bership of  1350,  the  net  gain  during  the  year  having  been 
sixty-two.  There  are  now  twenty-three  sustaining  mem- 
bers. 

Below  are  given  abstracts  of  certain  of  the  papers  pre- 
sented during  the  sessions  on  Tuesday.  Wednesday  and 
Thursday,   together  with  the  discussions   thereon. 

Factory  Lighting 

The  importance  of  factory  lighting  as  a  load  for  the 
central  station  was  well  brought  out  in  a  paper  by  Messrs. 
M.  H.  Flexner  and  A.  O.  Decker,  Chicago.  The  authors 
stated  that  ever  since  the  realization  of  the  good  and  bad 
effects  of  illumination  there  has  always  been  a  great  field 
in  factories  for  better  lighting  conditions.  Better  light  is 
as  necessary  as  any  sanitary  requirements,  and  with  these 
it  should  rank  among  the  first.  Foreign  countries  have 
taken  better  illumination  a  little  more  seriously  than  .Amer- 
ica has.  They  have  had  committees  appointed  by  the  gov- 
ernment, whose  duties  are  to  study  the  effects  of  good  and 
bad  light  upon  the  general  health  and  report  upon  methods 
of  bettering  conditions.  Although  the  importance  of  good 
lighting  is  generally  understood,  managers  of  factories  are 
never  willing  to  make  any  detided  changes  from  present 
operating  conditions.  No  matter  how  forcible  the  argu- 
ments, the  first  cost  of  the  installation  of  a  lighting  system 
seems  to  retard  any  change  for  better  illumination. 

The  authors  outlined  the  offer  made  by  the  Common- 
wealth Edison  Company  to  introduce  proper  lighting  sen'- 
ice  in  factories  in  the  Chicago  territory.  The  company 
decided  that  the  best  way  to  make  the  offer  attractive  was 
to  do  away  with  the  first  cost  of  equipment.  To  insure 
most  efficient  operation  the  company  includes  in  its  offer 
the  cleaning  and  renewing  of  all  fixtures  and  lamps.  The 
customer  is  asked  to  sign  a  contract  for  a  period  of  twent>- 
four  consecutive  months.  After  the  expiration  of  this 
period  the  weiring  and  fixtures  become  the  property  of  the 
consumer.  The  charges  for  this  service  are  made  up  on 
the  following  basis :  rental  charge,  maintenance  charge  and 
electricity  charge. 

Rental  Charge. — The  rental  charge  is  25  cents  per  fixture 
per  month,  allowing  the  consumer  to  use  either  loo-watt. 
150-watt  or  250-watt  units  in  each  fixture.  At  the  end  of 
the  two-year  period  this  equipment  becomes  the  property 
of  the  consumer  and  this  charge  is  discontinued. 

Maintenance  Charge. — The  consumer  pays  the  compan) 
25  cents  per  fixture  per  month,  except  during  the  months 
of  June,  July  and  August.  At  the  end  of  the  two-yeai 
period  the  consumer  may  elect  to  discontinue  paying  thi; 
charge  and  take  care  of  this  equipment  himself. 

Electricity  Charge. — For  this  service  the  consumer  pay: 
the  regular  schedule  rate  of  10  cents  net  per  kw-hr.  for  th< 
first  thirty  hours'  use  of  the  maximum  demand  per  monti 
and  5  cents  net  per  kw-hr.  for  all  energy  used  in  exces; 
of  this  amount. 

The  fixture  suppliej*  under  this  contract  is  one  that  wa 
especially  desiijned  for  this  class  of  service.  It  consists  0 
a  shallow  rc!;cctor  with  a  collar  containing  a  lock  socket 
the  conduit  str\  ing  as  a  stem.    The  reflector  is  so  designe' 
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lat  the  filament  does  not  extend  below  the  bottom  of  the 
:flector.  Photometric  curves  show  extensive  character- 
tics.  The  idea  throughout  was  to  make  a  reflector  that 
as  cflicient,  plain,  and  easily  cleaned.  The  company  con- 
dently  expects  to  install  to, 000  of  these  fixtures  within 
le  next  year,  and  a  report  of  the  first  few  months  gives 
:ason  for  the  confidence  expressed. 

The  author  stated  that  the  campaign  for  good  factory 
ghting  has  just  begun  and  that  the  best  argument  in  favor 
f  better  illumination  is  a  statement  showing  the  benefits 
erived  from  an  efficient  lighting  system  and  the  experi- 
ices  of  others.  There  is  no  longer  any  excuse  for  poor 
ghting ;  the  necessity,  the  practicability  and  the  economy 
f  good  illumination  have  been  demonstrated  beyond 
uestion,  and  if  the  strides  in  this  direction  which  have 
een  made  in  the  recent  past  may  be  taken  as  an  index  of 
lose  which  will  be  made  in  the  future,  there  is  no  doubt 
lat  very  soon  the  time-worn  phrase  "a  badly  lighted  shop' 
ill  have  disappeared  from  the  vocabulary  of  those  con- 
ected  with  the  lighting  industry. 
Discussion 

The  paper  was  discussed  by  Messrs.  F.  W.  Lloyd,  Chi- 
igo;  V.  R.  Lansingh,  Cleveland;  G.  W.  Roosa,  Wilkins- 
urg.  Pa.;  H.  H.  Magdsick,  Cleveland;  S.  L.  E.  Rose, 
chenectady,  N.  Y. ;  R.  B.  Ely,  Philadelphia;  Ward  Harris, 
leveland;  G.  H.  Stickney,  Harrison,  N.  J.,  and  M.  H. 
lexner,  Chicago. 

Mr.  Lloyd  called  attention  to  the  fact  that  while  electric 
lotors  are  now  freely  used  in  industrial  establishments, 
le  lighting  of  factories  has  been  practically  neglected.  It 
as  this  condition  which  caused  the  Commonwealth  Edison 
ompany  to  ofifer  to  install  lighting  equipment  in  factories 
:  its  own  expense  and  allow  the  factory  owners  to  pay 
)r  the  equipment  in  instalments.  In  work  of  this  nature 
le  illuminating  engineers  can  render  excellent  service  to 
Dth  the  lighting  company  and  the  factory  owner. 

Mr.  Roosa  claimed  that  the  flickering  in  arc  lamps  is  not 
jjectionable  because  each  point  receives  light  from  many 

nips  and  the  resultant  illumination  is  quite  steady, 
jlthough  the  intrinsic  brilliancy  of  the  arc  is  very  high, 
it  by  means  of  inclosing  dififusing  glassware  the  exposed 
lirface  brilliancy  becomes,  say,  15  cp  per  sq.  in.  instead  of 

)00. 

I  Mr.  Magdsick  cited  a  case  of  good  industrial  lighting 
(here  the  cost  of  the  lighting  service  did  not  exceed  that 
{f  one  helper  for  each  150  men,  and  said  that  no  manager 
ould  hesitate  to  incur  so  small  a  relative  expense  for  the 
:cellent  results  obtained.  He  remarked  that  many  of  the 
d  carbon  lamps  are  still  in  use  in  steel  mills,  but  are  being 
pidly  replaced  with  modern  high-efficiency  units.  He 
:  id  that  fully  two-thirds  of  the  amount  now  spent  for  the 
jhting  of  steel  mills  is  wasted. 

I  Mr.  Chapin  stated  that  the  light  emitted  by  "yellow- 
.ime"  arc  lamps  is  much  more  penetrating  than  white 
Ijht,  which  is  largely  absorbed  by  smoke. 
Mr.  Ely  claimed  that  it  is  unnecessary  to  give  away  wir- 
ig  and  fixtures  in  order  to  insure  adequate  lighting  in 
.ctories.  The  result  can  be  accomplished  by  competent 
tumination  engineering  departments  of  the  central  station. 
Mr.  Stickney  said  that  central  stations  are  just  beginning 
appreciate  the  desirable  features  of  factory  lighting, 
:iich  is  of  much  importance  as  a  source  of  revenue. 
!  Show  Window  Lighting 

[in  a  paper  by  Mr.  H.  B.  Wheeler,  Chicago,  were  de- 
ribed  numerous  show  windows  with  special  reference  to 
je  illumination  intensity  required  along  the  line  of  trim, 
'e  relation  of  reflectors,  their  spacings  and  methods  of 
','tallation.  The  author  remarked  that  it  is  always  pos- 
■'le  to  interest  a  merchant  in  the  true  advertising  value 
^:  a  well-illuminated  window  display,  because  he  can  see 
'■reased  business.  It  is  a  monetary  consideration  with 
'"■     He   is  open  to  conviction  when  the  question  of   in- 


creasing sales  is  under  consideration.  Moreover,  beauti- 
fully illuminated  show  windows  enhance  the  beauty  of  a 
city  and  thus  receive  the  indorsement  of  the  citizens. 
Discussion 
This  paper  was  discussed  by  Messrs.  W.  F.  Little,  New 
York;  J.  R.  Cravath,  Chicago,  and  H.  B.  Wheeler,  Chi- 
cago. Attention  was  called  to  the  desirability  of  arranging 
the  show  window  architecturally,  so  as  to  conform  to  the 
requirements  of  good  artificial  illumination.  Much  diffi- 
culty is  encountered  in  lighting  show  windows  by  reason 
of  the  lack  of  provision  for  the  lighting  requirements.  The 
author  claimed  that  his  paper  was  based  on  tests  of  aver- 
age show  windows  which  can  well  be  considered  repre- 
sentative of  modern  practice.  He  announced  his  intention 
of  preparing  data  by  means  of  which  architects  and  con- 
tractors may  easily  select  suitable  fixtures  for  store-window 
lighting. 

IXCLOSING    GlASSW.\RE 

Some  instructive  relations  concerning  the  service  char- 
acteristics of  inclosing  glassware  were  disclosed  in  a  paper 
by  Mr.  V.  R.  Lansingh,  Cleveland.  Glassware  for  inclos- 
ing incandescent  lamps  was  divided  into  two  distinct 
classes,  one  purely  transmitting  and  diffusing,  such  as 
ground  glass,  opal  glass,  etc.,  and  the  other  prismatic 
glass,  where  the  principle  of  specular  reflection  is  em- 
ployed. The  author  stated  that  with  glassware  of  the 
first  type  little  except  good  diffusion  and  low  absorption 
can  be  expected,  the  redistribution  of  light  being  neg- 
ligible. In  the  case,  however,  of  prismatic  glass,  it  is 
possible  to  vary  the  distribution  in  accordance  with  the 
wishes  of  the  engineer.  It  is  to  be  noted  further  that  the 
absorption  of  light  is  about  the  same  in  one  class  as  in  the 
other. 

Discussion 

In  the  discussion,  which  was  participated  in  by  Messrs. 
S.  G.  Hibben,  Pittsburgh;  A.  J.  Sweet,  Milwaukee;  J.  R. 
Cravath,  Chicago,  and  the  author,  Mr.  Hibben  remarked 
that  a  distinction  should  be  made  between  opal  and  opal- 
escent glass  and  said  that  the  conclusions  derived  by  the 
author  were  applicable  only  to  spherical  globes. 

Mr.  Sweet  reported  the  results  of  certain  tests  of  light- 
ing equipments  in  railway  coaches,  showing  that  so  far  as 
concerns  the  redirection  of  the  light  the  several  classes 
of  reflectors  can  be  arranged  in  the  following  order:  Mir- 
ror, prismatic,  dense  opal,  medium  opal  and  light  opal. 

The  proper  classification  of  glassware  having  been  dis- 
cussed by  Messrs.  Cravath,  Ives  and  Lansingh,  it  was  voted 
to  refer  the  subject  to  the  committee  on  nomenclature  and 
standards  of  consideration,  together  with  the  subject  of  the 
classification  of  illumination  systems. 

The   Pentane  Lamp   as   a    Working    Standaud 

The  use  of  tested  pentane  lamps  as  secondary  standards 
of  candle-power  when  electric  standards  are  not  available 
was  recommended  in  a  paper  by  Messrs.  E.  C.  Crittenden 
and  A.  H.  Taylor,  ^^'ashington.  D.  C.  The  authors  gave 
a  detailed  statement  of  the  method  of  testing  followed  at 
the  Bureau  of  Standards,  with  general  directions  for  the 
use  of  the  lamps.  The  effects  of  variation  in  pentane  and 
in  atmospheric  conditions  were  discussed,  a  correction  for 
the  former  being  proposed  and  new  determinations  of  the 
humidity  correction  factor  were  given,  a  chart  being  i)ro- 
vidcd  to  facilitate  the  reduction  of  observations  to  normal 
candle-power. 

Discussion 

Mr.  C.  O.  Bond,  Philadelphia,  discussed  the  paper  at 
some  length,  bringing  out  several  points  of  importance.  He 
called  attention  to  the  variation  in  candle-power  values  de- 
pending on  the  temperature,  different  values  being  ob- 
tained from  solid  and  hollow  rods  on  account  of  different 
conductivity.  The  shape  of  the  flame  changes  and  the 
candle-power  therefore  varies. 
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Mr.  lioiid  called  .ittriition  to  the  effect  of  change  of 
pressure  and  the  importance  of  keeping  it  constant,  and 
also  to  the  rapidity  with  which  the  pcntanc  seems  to  vary 
in  density. 

Mr.  n.  P.  Gage,  Corning,  N.  Y.,  remarked  tliat  as  the 
lamp  is  used  the  fuel  gradually  changes  chemically  from 
pure  pentane  toward  petrol. 

Dr.  Crittenden,  in  closinfj  the  discussion,  expressed  the 
hope  that  it  may  be  possible  to  make  a  pentane  lamp  that 
will  compare  favorably  with  the  electric  lamp  as  a  primary 
standard. 

Abstracts  of  other  papers  and  discussion  will  be  given  in 
a  later  issue. 


Illinois  State  Electric  Association  at  Quincy 

All  the  business  and  discussions  of  the  annual  meeting 
of  the  Illinois  State  Electric  Association  were  conducted 
on  one  day,  Sept.  25,  but  the  convention  visitors  assembled 
at  Quincy  on  the  preceding  day  and  enjoyed  a  steamboat 
excursion  on  the  Mississippi  River  to  Keokuk,  where  the 
hydroelectric  plant  of  the  Mississippi  River  Power  Com- 
pany was  visited.  The  weather  was  ideal  for  such  a  trip, 
and  the  members  of  the  party,  about  200  in  number,  en- 
joyed themselves  thoroughly.  Luncheon  was  served  on 
the  boat.  On  the  evening  of  Sept.  24  the  "Leather  Lug- 
gers," otherwise  the  supply  men  connected  with  the  associ- 
ation, gave  a  smoker-cabaret  entertainment  in  the  hotel 
at  Quincy  which  served  as  convention  headquarters.  The 
central-station  men  were  the  guests  of  the  supply  men. 

President  J.  |.  Frey,  of  Hillsboro,  occupied  the  chair  at 
the  two  sessions  of  Sept.  25.  In  a  brief  opening  address 
he  praised  the  work  of  Secretary  H.  E.  Chubbuck.  of 
Peoria,  who  has  been  connected  with  the  association  for 
fourteen  years.  He  alluded  briefly  to  the  tendency  toward 
centralization  and  concentration  in  the  business  of  pro 
ducing  and  selling  electrical  energy.  He  said  that  central- 
station  men  must  study  economies  and  mentioned  the  ten- 
dency toward  the  lowering  of  rates. 

Illinois  Public  Utility  Laws 
Mr.  William  J.  Norton,  of  Chicago,  secretary  of  the 
rate  research  committee  of  the  National  Electric  Light 
Association,  analyzed  the  recent  laws  in  Illinois  providing 
for  a  state  public  utility  commission  and  authorizing  cities 
to  acquire  and  operate  utility  plants.  Mr.  Norton  said  that 
thirty-si.x  states  of  the  Union  now  have  state  regulation  of 
public  utilities  in  some  form.  Regulation  is  particularly  a 
state  function.  If  temporarily  delegated  to  municipalities, 
that  fact  does  not  invalidate  the  prior  right  of  the  state; 
there  is  no  foundation  for  the  "home-rule"  cry.  Mr.  Nor- 
ton remarked  that  the  public  utility  commission  law  and 
the  municipal-ownership  law  should  always  be  considered 
together.  Taking  the  two  laws  into  consideration,  it  may 
be  stated  that  Illinois  has  all  the  bad  features  of  the  inde- 
terminate-franchise provision  without  any  of  the  compen- 
sating advantages.  There  is  not  much  in  the  two  laws  that 
favors  privately  owned  utilities.  The  public  utility  commis- 
sion law  is  complex  and  will  be  difficult  to  administer. 

Messrs.  E.  D.  .Mexander  and  L.  E.  Marshall,  of  Dixon; 
G.  R.  Jones,  S.  B.  Gushing  and  A.  S.  Scott,  of  Chicago; 
J.  S.  Reesman,  of  Waukcgan :  E.  L.  Brown,  of  Elmwood; 
O.  C.  Macy,  of  Alton ;  F.  \V.  Reimers,  of  Rock  Island,  and 
others  propounded  questions  to  Mr.  Norton  in  relation  to 
the  new  laws.  Some  of  the  points  brought  out  in  answer 
tn  these  queries  may  be  briefly  summarized. 

The  public  utility  commission  law  gives  eminent  domain 
to  privately  owned  utilities  under  some  of  its  provisions; 
it  is  fair  in  this  respect.  Many  state  laws  providing  for 
regulation  of  utilities  include  municipal  utilities,  although 
they  are  excepted  in  Illinois  and  Missouri  and  partially  ex- 
cepted from  state  regulation  in  Pennsylvania,  Washington 
and  California.    Almost  all  other  states  having  public-util- 


ity regulation  give  the  state  commission  full  control  over 
municipal  utilities.  Mr.  Norton  cited  Mr.  Erickson,  of  the 
\\  isconsin  conunission,  who,  in  a  public  address,  declared 
that  twice  as  many  complaints  have  been  received  by  the 
commission  in  relation  to  municipal  utilities  as  in  the  case 
of  privately  owned  utilities.  Mr.  Norton  said  that  more 
complexities  would  attend  the  issuing  of  stocks  and  bonds 
of  utilities  after  Jan.  i,  1914,  when  the  law  goes  into  effect, 
and  he  advised  his  hearers  to  issue  before  that  time  any 
new  securities  that  may  be  contemplated.  He  remarked, 
however,  that  if  the  municipal-ownership  law  is  strictly 
enforced  the  rates  for  municipal  service  will  be  at  least 
as  high  as  those  of  privately  owned  utilities.  In  relation 
to  competition  the  speaker  said  that  a  certificate  of  con- 
venience and  necessity  must  be  secured  from  the  state 
commission  before  one  privately  owned  utility  can  enter 
the  territory  of  an  existing  utility.  This  does  not  apply, 
however,  to  municipal  competition.  The  commission  has 
no  authority  to  go  into  a  city  and  demand  that  justice  be 
done  to  all  concerned.  When  a  franchise  expires  and  t  !■ 
city  refuses  to  renew  it  the  commission  cannot  step  in  and 
issue  a  franchise,  but  as  a  matter  of  law  it  is  probable  that 
the  privately  owned  utility  can  keep  on  operating,  al- 
though doubtful  if  it  can  make  extensions. 

Tendencies  in  Switchboard  Design 
Mr.  Stephen  Q.  Hayes,  of  the  engineering  department 
of  the  Westinghouse  Electric  &  Manufacturing  Company. 
Pittsburgh,  read  an  instructive  paper  entitled  "Tendencies 
in  Switchboard  Design."  He  described  panels,  frames, 
distant  control,  desk  boards,  oil  circuit-breakers  and  typical 
Illinois  installations  in  a  concise  and  interesting  manner 
Mr.  Reimers,  of  Rock  Island,  inquired  about  the  cost  of 
hand  versus  electrical  operation  of  switches  in  plants  of 
small  or  moderate  size.  Mr.  Hayes  said  that  it  was  impos- 
sible to  make  more  than  a  very  general  estimate  owing  to 
the  variations  in  local  conditions,  but  he  might  say  in  an 
approximate  way  that  it  would  cost  $25  more  per  switch 
for  remote-control  operation  as  compared  with  hand  oper- 
ation in  a  plant  of  8000  kw. 

Transformers  and  Lightning  Arresters 
Mr.  John  L.  Buchanan,  electrical  engineer  for  the  Gen- 
eral Electric  Company  in  the  Chicago  office,  gave  a  talk 
on  transformers  and  lightning  arresters.  He  asked  oper- 
ators to  limit  the  number  of  transformers  and  increase 
their  unit  capacity  as  much  as  possible.  "Be  a  little  gen- 
erous." he  said,  "in  secondary  copper."  The  proper  load- 
ing of  transformers  should  be  studied.  Maximum-demand 
meters  may  be  used  to  check  up  the  loading.  The  tendency 
is  to  use  transformers  a  little  too  large,  and  this  results  in 
inefficient  operation.  Taking  up  high-voltage  transmission 
lines,  Mr.  Buchanan  said  that  open-delta  operation  has 
certain  advantages  on  distributing  systems,  but  above  10,000 
volts  he  believed  it  to  be  bad  practice  to  connect  two  trans- 
formers in  open  delta.  Surges  and  other  troubles  may 
destroy  the  transformers.  Neither  are  "Y"  connections  on 
both  sides  of  a  bank  of  transformers  to  be  recommended. 
There  .should  be  a  closed  delta  somewhere  in  the  transmis- 
sion. The  speaker  referred  favorably  to  the  new  8000- 
volt  transmissions  in  northern  Illinois.  This  voltage  fits 
into  the  2200 -4400- volt  distribution ;  it  is  more  logical  than 
6600-volt  transinission.  In  relation  to  the  13,200-volt  trans- 
mission which  is  used  largely,  the  speaker  said  that  it  "just 
grew."  He  advocated  standard  voltages  and  also  the 
standardization  of  transformers. 

Speaking  of  the  addition  of  single-phase  load  to  a  three- 
phase  system  (as,  for  instance,  where  an  electric-furnact 
load  is  added),  Mr.  Buchanan  said  that  this  cannot  prop- 
erly be  done  in  practice,  although  there  were  several  theo 
retical  schemes  for  accomplishing  the  result.  The  bes 
plan  is  to  use  single-phase  transformers.  The  speakei 
recommended  auto-transformers  to  change  three-phase  tc 
two-phase  energy. 
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Considering-  protection  from  lightning,  JMr.  Buciianan 
made  the  point  that  the  operator  of  a  system  should  put 
the  hghtning  arrester  where  the  protection  is  needed,  say 
at  the  transformer  banks,  and  preferably  on  every  dis- 
tributing transformer.  Generally  speaking,  the  money  will 
be  well  spent  if  an  aluminum-cell  lightning  arrester  is  ar- 
ranged on  the  station  busbars.  The  speaker  referred 
briefly  to  a  new  device  known  as  the  arcing  ground  sup- 
pressor, which  has  been  devised  to  stop  high-frequency 
disturbances  on  overhead  lines  carrying  33,000  volts  or 
upward  or  underground  transmissions  of  13.200  volts  or 
upward. 

Handling  Freight   Bills 

Mr.  A.  S.  Scott,  of  the  Public  Service  Company  of 
Northern  Illinois,  read  a  paper  on  "The  Handling  of 
Freight  Bills."  He  advocated  the  paying  of  freight  bills 
by  draft  and  described  the  forms  and  details  of  this  method 
in  a  large  system  having  a  home  office  and  a  number  of 
district  offices. 

Proper  Use  of  Incandescent  Lamps 

In  a  talk  on  the  proper  use  of  incandescent  lamps  Mr. 
Fred  T.  Benson,  of  the  Chicago  office  of  the  General  Elec- 
tric Company,  made  several  interesting  statements.  The 
main  purpose  of  his  talk  was  to  plead  with  central-station 
men  to  operate  tungsten  lamps  at  the  exact  rated  voltage, 
thus  securing  the  highest  efficiency.  He  said  that  the  tung- 
sten lamps  now  produced  are  practically  as  rugged  as  the 
old  carbon  lamps.  Soon  they  will  be  sent  out  with  only 
a  single-voltage  label  instead  of  with  a  range  of  three  volt- 
ages as  at  present.  By  operating  lamps  at  the  highest  effi- 
ciency the  consumer  will  get  100  per  cent  candle-power  and 
the  central-station  company  will  get  100  per  cent  revenue 
from  the  wattage  consumed.  At  the  present  time  lamps 
are  being  used  in  many  cases  that  are  rated  from  2  volts 
to  5  volts  above  the  line  voltage.  One  objection  to  this 
plan  is  that  the  tungsten  lamp  does  not  get  the  reputation 
for  brilliant  illumination  to  which  it  is  entitled.  The  Gen- 
eral Electric  Company  sends  out  investigators  to  make 
reports  on  lamp-burning  conditions  on  the  central-station 
systems  of  Illinois.  Sixteen  of  these  investigations  have 
been  made  up  to  the  present  time. 

A  tendency  in  present-day  lamp  manufacture  is  to  reduce 
the  size  of  the  bulb.  This  results  from  a  shorter  filament 
made  possible  by  the  new  "Concentrated"  filament,  which 
has  many  turns  of  microscopic  fineness. 

At  this  time  the  0.5-watt  lamp  apparently  is  applicable 
only  to  low  voltages,  not  more  than  33  volts ;  therefore,  its 
present  use  is  seemingly  confined  to  series  street  lighting. 
It  is  probable  that  this  lamp  can  be  developed  for  multiple 
operation  for  very  large  units,  say  of  1000  cp  or  over.  Ap- 
parently the  advent  of  this  lamp  will  mean  that  central- 
station  companies  will  sell  electric  lighting  on  the  basis  of 
illuminating  service  rather  than  kilowatt-hours  consumed. 
The  new  0.5-watt  series  street-lighting  lamps  (which  are 
filled  with  nitrogen)  may  be  on  the  market  in  five  or  six 
months. 

Considering  the  complaint  against  packing  of  lamps  in 
five-lamp  cartons.  Mr.  Benson  contended  that  this  style  of 
package  would  result  in  the  customer  buying  more  lamps 
at  a  time.  If  the  customer  has  a  reserve  of  lamps,  he  will 
substitute  a  good  lamp  for  a  burned-out  one  at  once,  and 
thus  the  central-station  company  will  not  lose  the  demand 
from  that  socket. 

The  lamp  manufacturers  are  now  training  women  solici- 
tors to  sell  incandescent  lamps  and  other  appliances  from 
door  to  door.  It  is  probable  that  the  manufacturers  will  be 
able  to  supply  women  solicitors  to  central-station  com- 
panies on  request  at  an  early  date.  Mr.  Benson  also  spoke 
1  of  the  training  school  at  Harrison.  N.  J.,  for  sales  agents, 
[I    and  said  that  no  fee  is  required  there. 

In  the  brief  discussion  Mr.  C.  W.  King,  of  Lewistown. 
suggested  that  if  the  0.5-watt  lamp   is  to  come  into  com- 


mercial service  the  label  on  it  should  be  expressed  in  terms 
of  candle-power  rather  than  terms  of  watts.  In  answer  to 
a  question  Mr.  Benson  said  that  the  tungsten  lamp  oper- 
ated at  its  highest  efficiency  on  a  circuit  of  the  same  volt- 
age as  the  lamp  rating  will  have  no  tendency  to  blacken. 
Good  voltage  regulation  should  be  used,  of  course,  where 
tungsten  lamps  are  operated  at  their  highest  efficiency. 

Street-Lighting  Rates 
Mr.  S.  B.  Gushing,  of  the  Public  Service  Company  of 
Northern  Illinois,  read  an  instructive  paper  on  "Cost  of 
Operating  and  Rates  to  Municipalities  for  Series  Street 
Lighting."  He  dwelt  particularly  on  the  items  of  cost  that 
enter  into  incandescent  street  lighting  and  told  how  they 
should  be  ascertained.  He  recommended  that  all  lighting 
companies  abandon  as  far  as  possible  the  arc-lamp  system 
of  street  illumination. 

Concluding  Business 

The  committee  on  resolutions,  of  which  Mr.  M.  L.  Harry, 
of  Decatur,  was  chairman,  presented  a  report,  which  was 
adopted,  extending  the  thanks  of  the  association  to  Mr. 
H.  O.  Channon,  general  manager  of  the  Quincy  Gas  & 
Electric  Company;  Mr.  W.  A.  Martin,  general  superin- 
tendent of  the  Quincy  Railway  Company;  the  supply  men 
of  the  association  for  the  smoker-cabaret  of  the  night  of 
Sept.  24;  the  Mississippi  River  Power  Company,  for  cour- 
tesies, and  the  Masons  of  Quincy  for  the  use  of  the  Ma- 
sonic Temple,  where  the  sessions  of  the  convention  were 
held. 

Officers  were  elected  as  follows :  President,  Mr.  E.  Mac- 
Donald,  Lincoln;  first  vice-president,  Mr.  F.  W.  Reimers, 
Rock  Island;  second  vice-president,  Mr.  E.  H.  Negley,  Can- 
ton; third  vice-president,  Mr.  R.  H.  Abbott,  Petersburg; 
fourth  vice-president,  Mr.  H.  O.  Channon,  Quincy;  treas- 
urer, Mr.  C.  W.  King,  Lewistown;  secretary,  Mr.  H.  E. 
Chubbuck,  Peoria;  assistant  secretary.  Mr.  C.  A.  Wil- 
loughby,  Peoria;  executive  committee,  Messrs.  W.  B.  Mc- 
Kinley,  Champaign;  Frank  J.  Baker,  Chicago;  R.  S.  Wal- 
lace, Peoria ;  E.  W.  Smith,  Kewanee ;  J.  J.  Frey,  Hillsboro, 
and  the  president  and  secretary.  The  committee  which 
placed  in  nomination  the  officers  named  above  consisted  of 
Messrs.  J.  G.  Learned,  of  Chicago ;  H.  J.  Pepper,  of  Cham- 
paign, and  B.  H.  Walcher.  of  Hillsboro. 


Indiana  Electric  Association  at  Indianapolis 

What  proved  to  be  the  best  attended  convention  which  the 
Indiana  Electric  Light  .Association  has  ever  held  was  that 
at  the  new  Canoe  Club  in  Indianapolis  on  Sept.  24  and  25. 
One  hundred  and  eighty-seven  were  registered  at  the  close 
of  the  convention,  the  nearest  approach  to  this  number  be- 
ing 136  at  last  year's  convention.  The  new  Public  Service 
Commission  of  Indiana  and  public-utility  regulation  in  gen- 
eral were  the  main  subjects  of  discussion,  but  much  atten- 
tion was  also  given  to  the  discussion  of  accounting  methods. 
Governor  Ralston's  Views 

Governor  Samuel  L.  Ralston  of  Indiana  was  present  to 
give  an  address  of  welcome.  After  extending  a  cordial 
greeting,  he  brought  the  members  of  the  association  face 
to  face  with  his  opinions  on  utility  regulation.  .Additional 
elements  are  entering  the  business  of  operating  a  public 
utility,  and  corporations  must  adjust  themselves  to  new 
conditions.  Under  the  old  methods  considerable  waste  took 
place,  and  it  is  the  purpose  of  the  public-service  commis- 
sions to  reduce  expenses  without  depreciating  the  service. 
The  Governor  is  a  firm  advocate  of  local  self-government, 
and  he  also  believes  in  capital  earning  a  fair  increment  if 
it  is  in  the  service  of  the  public.  He  expressed  himself  as 
favoring  a  slightly  larger  increment  than  absolutely  justifi- 
able rather  than  one  which  is  too  low,  as  under  the  latter 
condition    the   public   cannot    receive   the   best   service.      In 
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closing,  he  said  that  the  Indiana  commission  is  composed 
of  honest,  fair-minded  men  and  that  by  co-operating  with 
thciii  the  association  can  derive  benefit. 

Pkesident  Koub's  Address 

In  his  annual  address  President  J.  \V.  Kobb,  of  Clinton, 
announced  that  fifty  companies  in  Indiana  are  members  of 
the  association,  but  Secretary  J.  \'.  Zartman  informed  the 
convention  at  a  later  session  that  about  twenty  ad<litionaI 
members  had  been  secured  recently.  Mr.  Kobb  told  of 
meeting  the  Indiana  commissioners  and  spoke  in  high  terms 
of  them  all.  Among  suggestions  which  he  made  for  the 
following  administration  to  carry  out  were  these:  Appoint- 
ment of  a  conunittee  to  revise  constitution  and  by-laws; 
increase  in  membership;  facilities  for  more  revenue; 
separation  of  secretary's  and  treasurer's  duties,  and  weekly 
or  bi-weekly  reports  of  commission  decisions.  There  are 
a  large  number  of  companies  in  Indiana,  said  the  president, 
which  are  controlled  by  holding  companies  outside  of  the 
State.  Since  these  parent  companies  are  financially  inter- 
ested in  the  State,  he  believes  they  should  take  out  mem- 
bership for  each  plant. 

In  his  report  Mr.  J.  V.  Zartman,  secretary-treasurer  of 
the  association,  drew  attention  to  the  fact  that  out  of  210 
central  stations  in  Indiana  150  are  privately  owned,  and  of 
these  only  fifty  are  members. 

The  Indetermin.\te  Permit 

The  afternoon  session  was  opened  by  a  comprehensive 
discussion  of  the  indeterminate  permit  by  Mr.  J.  L.  Clark, 
member  of  the  Indiana  commission.  The  indeterminate 
permit,  which  is  indorsed  by  economists  in  general,  accord- 
ing to  the  speaker,  is  the  most  satisfactory  solution  of  the 
utility  problem.  Mr.  Clark  went  into  detail  on  the  pro- 
visions which  are  made  in  the  state  utility  bill  for  granting 
franchises,  all  of  which  must  be  in  the  nature  of  an  inde- 
terminate permit.  Under  the  permit  no  amortization  fund 
is  necessary  to  reimburse  the  stockholders  when  the  plant 
is  abandoned  at  the  expiration  of  the  franchise,  as  was 
formerly  necessary. 

Speaking  of  accounting,  Mr.  Clark  said  that  if  a  con- 
sideration is  given  for  a  franchise  it  should  be  capitalized. 
and  if  annual  tax  is  paid  on  this  value  it  should  be  charged 
as  an  operating  expense.  The  ideal  condition  for  a  utility 
to  operate  under  is  to  possess  an  indeterminate  permit  for 
which  no  consideration  has  been  paid  and  on  which  no  tax 
is  levied.  The  company  is  then  in  a  position  to  otTer  the 
best  services  at  the  lowest  rates  and  pay  a  fair  income  to 
stockholders. 

The  Indiana  law  (see  Electrical  JVorld.  March  15,  1913) 
is  different  from  the  Wisconsin  statute  in  that  a  municipally 
controlled  or  privately  owned  utility  cannot  compete  with 
an  existing  similar  utility  without  the  necessity  of  such 
added  service  being  recognized  by  the  commission.  Speak- 
ing of  drastic  franchises,  Mr.  Clark  closed  his  remarks  by 
saying  that  no  service  can  be  obtained  from  a  de.id  utility 
and  only  poor  service  can  be  secured  from  a  crippled  one. 
Aspects  of   Rate   Regulation 

Mr.  \V.  J.  Norton,  of  Chicago,  read  his  paper  on  "The 
Two  Epochs  of  Rate  Regulation,"  which  was  originallv  de- 
livered at  the  last  -Michigan  convention.  An  abstract  of 
this  paper  was  published  in  the  Electrical  H'orld  of  Aug. 
30  last. 

In  the  discussion  Mr.  T.  C.  McReynolds,  of  Kokomo, 
said  that  all  companies  in  the  State  have  gradually  re- 
duced their  rates.  In  addition,  he  said  that  the  commis- 
sions have  a  great  opportunity  to  show  their  usefulness  by 
assuring  the  public  of  the  fairness  of  corporations. 

Mr.  F.  A.  Bryan,  of  South  Bend,  asked  if  the  commis- 
sion would  object  if  a  distribution  line  were  extended  to 
some  commercial  establishment  and  energy  furnished  at 
only  a  small  profit,  if  the  new  load  increased  the  load- 
factor  and  efficiency  of  operation  of  the  station. 

In  answer.  Mr.  A.  H.  Kennedy,  of  Rockport,  said  that  the 


Massachusetts  conmiission  would  not  allow  the  smaller  con- 
sumers to  pay  for  energy  supplied  to  larger  ones.  Mr. 
Norton  added  that  to  his  knowledge  only  three  connnissions 
had  given  any  decision  on  such  special  rates.  One  of  the 
New  Vork  commissions  (First  District;  declares  that  cost 
of  service  is  not  so  important  as  value  of  service  in  de- 
termining rates.  The  Wisconsin  commission,  on  the  other 
hand,  has  held  that  a  company  is  justified  in  making  spi 
cial  rates  where  it  does  not  reduce  income  or  increase  Ci- 
of  production.  It  requires  that  such  special  rates  be  filt<l 
so  that  under  similar  conditions  identical  rates  may  be 
obtained. 

Mr.  T.  W.  McNamee,  of  Wabash,  asked  if,  in  regulrr 
ing  rates,  the  commissions  take  cognizance  of  the  growii.., 
period  of  a  utility  when  no  profit  is  made.  Mr.  Norton 
answered  that  Commissioner  Mattbie.  of  New  York,  had 
allowed  a  15  per  cent  development  charge  and  a  capitali- 
zation of  early  losses  to  cover  this  period.  Mr.  W.  M. 
Wherry,  of  New  York,  added  that  the  Wisconsin,  Penn- 
sylvania and  New  Jersey  commissions  also  recognize  this 
provision. 

Mr.  E.  J.  Condon,  of  Angola,  told  of  conditions  where 
several  competing  companies  existed  in  one  city  and  were 
finally  merged.  During  competition  they  all  suffered  losses 
as  a  result  of  low  rates,  and  on  consolidation  were  allowed  ( 
to  capitalize  these  early  losses.  He  added  that  commission- 
ers in  Massachusetts  ruled  that  municipal  plants  cannot 
furnish  energy  below  cost,  as  the  expense  of  operation 
which  finally  falls  on  the  city  is  not  prorated  among  tho'c 
receiving  the  service. 

Practice  Before  Commissions 

Mr.  W.  M.  Wherry,  of  New  York,  who  is  a  utility  legal 
expert  and  who  advised  the  Governor  of  Indiana  at  the 
time  the  new  utility  law  was  being  considered,  addressed 
the  convention.  He  spoke  on  the  practice  before  commis- 
sions and  remarked  that  the  success  of  a  commission  lies  in 
its  ability  to  reconcile  opinions.  Common-sense  ideas  are 
what  is  wanted,  and  not  so  much  the  power  to  act. 
There  is  a  tendency,  Mr.  Wherry  said,  for  municipal  plants 
to  make  too  low  rates.  In  this  way  it  becomes  necessary 
for  the  utility  to  receive  support  from  the  cities'  funds. 
It  is  not  equitable  to  tax  those  who  do  not  use  energy  to 
make  up  for  those  who  do.  Watered  stock  should  be  pre- 
vented rather  than  punished.  If  a  rate  for  service  is  so  low 
that  it  disturbs  security  of  outstanding  stock,  it  should  not 
be  made.  Changes  in  conditions  have  made  it  necessary  for 
commissions  to  attack  problems  gradually.  The  proper 
solution  of  a  case  will  benefit  both  sides,  as  the  public  and 
the  corporation  are  not  two  distinct  bodies. 

Mr.  Thomas  H.  Bibber,  of  New  York,  spoke  on  the 
Jovian  Order,  describing  it  as  the  social  co-operative  end 
of  the  electrical  fraternity. 

Electric- Vehicle  Situation 

Mr.  George  D.  Smith,  of  Long  Island  City,  spoke  briefly 
on  the  opportunity  for  central  stations  in  selling  off-peak 
energy  if  they  would  only  push  the  sale  of  electric  vehicles. 
Hartford  and  Baltimore  were  cited  as  cities  in  which  th>- 
central  stations  had  taken  advantage  of  such  business. 

Mr.  E.  Darrow,  of  Indianapolis,  said  that  the  Merchant- 
Heat  &  Light  Company  of  that  city  is  charging  250  electric 
vehicles  from  its  lines  and  all  of  its  trucking  is  being  done 
by  electric  vehicles. 

In  answer  to  a  question  put  by  Mr.  Thomas  Donahue, 
of  Lafayette,  in  regard  to  the  rate  at  which  energy  must  be 
sold  in  order  that  electric  cars  may  compete  with  gasoline 
cars,  Mr.  Smith  said  that  it  depends  on  contour  of  land  and 
radius  of  travel.  In  New  York  City  a  maximum  rate  of  5 
cents  and  a  minimum  rate  of  3  cents  per  kw-hr.  is  charged 
to  compete  with  gasoline. 

MethojjS  of  Accounting 

Thursday  morning's  accounting  session  was  opened  with 
Mr.  F.  L.  Dennis,  of  South  Bend,  in  charge.    Mr.  Dennis 
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solicited  questions  from  many  different  companies  in  the 
State  relative  to  accounting  and  distributed  printed  pam- 
phlets containing  them.  Many  accountants  were  present 
and  the  discussion  of  the  various  questions  was  entered  into 
informally.  It  is  Mr.  Dennis'  purpose  to  thresh  out  the 
questions  in  an  accounting  committee,  after  which  they  will 
be  referred  to  the  state  commission  for  final  decision. 
Sixty-six  questions  were  contained  in  the  pamphlet,  some 
of  which  were  solved  by  the  same  answer. 
Joint  Ownership  of  Poles 

An  interesting  discussion  arose  over  the  joint  ownership 
of  poles.  Mr.  Bryan  informed  the  members  that  the  city 
of  South  Bend  requires  his  company  to  occupy  poles  jointly 
with  the  Bell  telephone  system.  As  the  latter  has  poles  too 
short  for  energy  distribution,  the  central-station  company 
has  been  required  to  replace  the  poles  by  higher  ones  and 
deed  the  entire  pole  line,  exclusive  of  conductors,  over  to  the 
telephone  company.  The  question  arose  whether  the  state 
commission  would  allow  the  central-station  company  to  earn 
money  on  the  amount  invested  in  the  pole  line  but  which  is 
no  longer  represented  as  property. 

Mr.  Donahue  said  that  it  was  more  of  a  legal  question 
whether  the  electric-service  company  could  be  compelled  to 
deed  over  the  poles  without  consideration.  Mr.  Dennis  said 
that  such  an  investment  could  be  capitalized  under  in- 
tangible investments,  according  to  the  Wisconsin  law.  Mr. 
W.  H.  Palmer,  of  Zionsville,  said  that  in  St.  Louis  such 
matters  were  settled  by  allowing  one  company  to  own  prop- 
erty and  the  second  one  to  pay  rental.  Analogous  condi- 
tions were  described  by  Mr.  Kennedy,  of  Rockport,  who  tore 
down  one  plant  to  build  nearer  a  clean  water  supply,  the 
expense  being  about  the  same  as  if  he  had  installed  a  filter- 
ing plant  at  the  original  station. 

The  Chairman  of  the  State  Commission  Talks 

Mr.  Thomas  C.  Duncan,  chairman  of  the  Public  Service 
Commission  of  Indiana,  was  the  next  speaker.  He  opened 
his  remarks  by  saying  that  no  department  of  state  govern- 
ment has  held  greater  responsibilities  since  the  civil  war 
than  the  Public  Service  Commission,  as  it  has  the  power  to 
make  or  break  the  great  utility  organizations.  While  con- 
forming to  new  conditions,  mistakes  are  liable  to  be  made  by 
the  commissions,  and  the  Indiana  commission  will  always  be 
ready  to  receive  advice.  In  his  study  of  the  utility  situa- 
tion the  chairman  was  surprised  to  find  so  much  money  in- 
vested in  electric-service  properties.  The  enormous  debts 
under  which  these  companies  are  growing  are  also  remark- 
able. Interest  obligations  must  be  met  and  cannot  be  paid 
if  the  rates  are  too  low.  While  some  communities  are  re- 
ceiving energy  at  too  low  rates,  others  are  being  over- 
charged, and  it  is  the  purpose  of  the  commission  to  equalize 
these  conditions. 

Incivility  of  utility  companies'  employees  to  the  consum- 
ers was  cited  as  the  best  ground  for  public  clamor  against 
corporations.  Mr.  Duncan  stated  with  emphasis  that  the 
good  will  of  the  public  can  be  secured  if  the  employees  are 
schooled  in  courtesy,  and  he  suggested  that  the  larger  com- 
panies establish  schools  for  this  purpose.  Reducing  the 
penalty  on  customers  who  are  delinquent  in  paying  their  bills 
was  cited  as  another  method  of  securing  the  co-operation 
of  the  public.  "If  there  must  be  a  penalty,  let  it  be  as  light 
as  possible."  In  regulating  rates  and  service  the  commis- 
sion intends  to  give  justice  to  both  sides.  The  speaker 
suggested  that  it  would  be  well  for  utility  managers  to  con- 
sider a  public-utility  corporation  as  a  trusteeship  rather 
than  a  privately  owned  property. 

Street-Lighting  Rectifiers  in   Accounts 

Mr.  Dennis  took  the  floor  at  the  end  of  the  address  and 
proceeded  with  the  accounting  session.  Mr.  T.  F.  Grover, 
of  Terre  Haute,  raised  the  question  as  to  what  account 
mercury-arc  rectifier  tubes  should  be  charged  to  where 
they  are  used  exclusively  for  street  lighting.  He  said  that 
breakage  of  such  tubes  necessitates  an  expenditure  which  is 


greatly  in  excess  of  all  other  repair  and  maintenance 
charges  in  a  station  and  should  therefore  be  charged  to 
street  lighting  and  not  be  divided  up  among  station  ex- 
penses. By  doing  the  latter,  he  said,  the  city  does  not 
bear  its  share  of  the  expense  and  other  users  are  burdened 
with  a  heavy  charge. 

This  question  was  discussed  by  several,  among  whom 
were  Messrs.  W.  H.  Palmer,  of  Zionsvile;  Eugene  Hol- 
comb,  of  Lansing,  Mich.;  L.  H.  Heinke,  of  Grand  Rapids, 
Mich.;  E.  J.  Condon,  of  Angola,  and  Thomas  Donahue,  of 
Lafayette.  Diversity  of  opinions  existed  and  the  matter 
will  be  referred  to  an  accounting  committee,  which  will 
bring  the  subject  before  the  state  commission.  Mr.  Bryan 
added  that  the  account  entitled  "miscellaneous  station  elec- 
trical equipment"  covers  a  multitude  of  sins,  and  he  believes 
that  segregation  of  accounts  should  be  made.  Mr.  Dennis 
said  that  the  statistical  department  can  segregate  station 
iiccounts  so  that  any  information  that  may  be  desired  can 
be  readily  obtained. 

Adequate  Service 

The  meeting  of  Thursday  afternoon,  which  was  the  last 
session,  was  opened  by  an  address  by  Mr.  R.  C.  Huddel,  of 
Madison,  Wis.,  on  "Service."     He  said  that  in  regulating 


utilities  the  first  thing  which  should  be  considered  is  the 
service  rendered.  Secondary  in  importance  are  the  rates. 
Accuracy  of  meters,  uniformity  of  voltage  and  continuity 
of  service  are  items  which  affect  service.  A  live  manage- 
ment should  not  have  to  be  told  what  adequate  service  is. 
The  commission's  purpose  is  primarily  to  advise  the  smaller 
companies. 

Optional  Rates 

Mr.  F.  A.  Newton,  of  Detroit,  who  was  formerly  em- 
ployed by  the  Wisconsin  commission,  delivered  a  paper  on 
"Rates."  Determination  of  rates,  he  said,  should  be  based 
upon  the  results  obtained  from  a  careful  analysis  of  original 
investment  and  cost  of  operation.  Rates  should  be  depen- 
ent  on  two  things  outside  of  those  mentioned:  first,  the 
expense  incident  to  distribution  and  generation,  which  is 
independent  of  output;  second,  the  expense  dependent  on 
the  output.  Individual  consumption  data  also  are  neces- 
sary, as  total  earnings  do  not  fix  the  determination  of  rates. 
Rates  based  entirely  on  energy  consumed  have  been  found 
inequitable.  The  type  of  load,  time  of  demand  and  cost  of 
supplying  service  must  all  be  considered.  The  classification 
of  consumers  requires  the  most  study,  Mr.  Newton  be- 
lieves. Demand  devices  have  been  of  considerable  value  in 
cities  where  they  are  used  in  proportioning  rates.  Active 
load  and  unit  cost  are  other  items  of  importance. 
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Liability  Insurance 

The  last  paper  of  the  convention  was  read  by  Mr,  L.  T. 
Block,  of  St.  Louis.  It  was  entitled  "Utilities  Indemnity 
Exchange."  Since  the  time  has  passed  when  a  technical 
defense  can  be  made  against  paying  a  damage  suit,  and 
since  a  workman's  compensation  act  is  being  adopted  in 
many  states,  liability  insurance  is  necessary.  Inter-insur- 
ance among  the  utilities,  which  means  a  sharing  of  losses 
and  a  division  of  profits,  was  advocated  by  him  as  a  means 
toward  securing  protection  at  actual  cost. 

Mr.  E.  J.  Condon  spoke  highly  of  the  Utilities  Indemnity 
Exchange  plan,  and  emphasized  the  fact  that  liability 
insurance  companies  are  increasing  rates  periodically. 

Concluding  Business 

Several  committees  made  their  reports  following  the  dis- 
cussion of  Mr.  Block's  paper.  The  executive  committee, 
whose  chairman  was  Mr.  T.  F.  English,  of  Muncie,  Ind., 
made  three  recommendations  which  were  accepted  as 
amendments  to  the  constitution.  By  these  recommendations 
committees  on  utility-commission  decisions,  accounting  and 
membership  will  be  appointed  by  the  new  president.  Presi- 
dent Robb  appointed  a  committee  to  revise  the  constitution 
and  by-laws.  The  recommendations  of  the  nominating 
committee,  of  which  Mr.  T.  A.  Wynne,  of  Indianapolis, 
was  chairman,  were  accepted  and  the  followmg  men  were 
elected:  President,  Mr.  Thomas  !■".  English,  of  Muncie; 
vice-president,  Mr.  W.  D.  Ray,  of  Hammond;  secretary, 
Mr.  Thomas  Donahue,  of  Lafayette;  treasurer,  Mr.  J.  C. 
Kester.  of  Xoblesvillc.  Mr.  J.  W.  Robb,  past-president, 
was  elected  chairman  of  the  executive  committee. 

Mr.  English,  who  was  elected  president,  is  at  present  vice- 
president  and  general  manager  of  the  Muncie  (Ind.)  Elec- 
tric Light  Company.  He  has  held  that  position  since  Janu- 
ary, 1910,  and  prior  to  that  time  he  was  connected  with 
the  Cincinnati,  Covington  &  Newport  Light  &  Traction 
Company  and  the  New  York  Edison  Company.  Mr.  Eng- 
lish also  served  as  state  engineer  in  New  York. 


graphic  instruments  to  show  conditions  of  undue  friction 
and  wrong  sections  in  rolling. 

Among  those  who  took  part  in  the  discussion  of  these 
two  papers  were  Messrs.  R.  Tschentscher.  South  Chicago, 
111.;  J.  M.  Andrews,  Schenectady,  N.  Y. ;  B.  G.  Beck, 
Gary,  Ind.;  C.  S.  Langton,  VV.  D.  Stevenson  and  Wilfred 
Sykes,  Pittsburgh,  Pa.;  F.  H.  Woodhull,  Coatesville,  Pa.; 
F.  B.  Crosby,  Schenectady,  N.  Y. ;  J.  H.  Wilson,  Middle- 
town,  Ohio;  G.  M.  Petty,  Bethlehem,  Pa.;  I-'..  l-"riedlaender, 
Braddock,  Pa.;  T.  E.  Tynes,  Buffalo,  X.  \'.,  and  A.  G. 
Ahrens.  One  of  the  big  items  of  advantage  of  the  motor 
over  the  steam-driven  mill  is  shown  in  the  attendance 
charges.  Data  presented  by  one  operator  showed  the  total 
cost  of  attendance  for  steam  and  electric  operation  to  be 
respectively  $293  and  $65  per  year.  The  statement  of  these 
concise  facts  caused  several  of  the  members  to  agree  that 
at  the  next  convention  similar  figures  should  be  prepared 
and  presented  in  a  paper  giving  comparative  cost  data  for 
ail   operations.     The   use   of   graphic   instruments   in   con- 
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Iron  and  Steel  Electrical  Engineers 

The  first  sessions  of  the  convention  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers,  held  in  New  York 
City,  Sept.  22  to  27,  were  reported  in  last  week's  issue. 
Following  are  abstracts  of  papers  presented  at  the  later 
meetings  and  of  the  discussions  on  them. 

Motor  Drive  for  Main  Rolls 

In  discussing  the  present  status  of  motor  drive  for  the 
main  rolls  of  steel  mills,  Mr.  Brant  Wiley,  Pittsburgh, 
Pa.,  stated  that,  from  records  kept  during  eight  years  of 
operation,  the  delays  chargeable  to  motors  at  the  Edward 
Thompson  Works  of  the  Carnegie  Steel  Company,  Besse- 
mer, Pa.,  had  been  practically  negligible.  The  estimate  of 
two  hundred  dollars  per  year  per  motor,  including  labor 
and  material  for  repairs  but  excluding  attendance,  was 
given  as  an  average  figure  for  the  1500-hp,  220-volt  direct- 
current  motors  in  that  plant.  Tables  accompanying  Mr. 
Wiley's  paper  set  forth  many  interesting  data  concerning 
American  and  European  electrically  driven  steel  mills. 
Cost  data  appended  showed  the  remarkable  advantages  of 
motor  drive,  and  in  many  instances  central-station  energy 
was  recommended  as  being  more  economical  than  the 
operation  of  a  private  plant  at  the  mill. 

A  short  paper  by  Mr.  E.  Friedlaender.  Braddock,  Pa., 
in  which  questions  on  motor  drive  for  main  rolls  were  also 
answered,  was  next  presented  by  the  author,  and  dis- 
cussion of  the  two  papers  was  taken  up  jointly.  One  of 
the  points  brought  out  was  the  fact  that  roll  breaka.ge  had 
been  reduced  go  per  cent  in  several  mills  following  the 
installation   of   motor   drive,  owing  to   the   application   of 


nection  with  electric  drive  for  reducing  friction  and  r<.: 
breakage  was  also  cited  as  a  strong  point  in  favor  of  thi 
motor-driven  mill. 

Progress  in  Illumination 

The    progress    report    on    illumination,    comprehending 
both  a  discussion  of  developments  in  light  sources  and  ac- 
cessories and  a  review  of  the  practice  and  utilization  of 
these  units  for  steel-mill  service,  was  presented  by  Messrs. 
Ward  Harrison  and  H.  H.  Magdsick,  Cleveland,  Ohio.    The 
accompanying    illustration   shows   the   changes   in   wattage 
and   illumination   which  the   last  two  years  have  brought 
about,  as  well  as  the  illumination  which  could  be  obtained 
with  modern  lighting  methods.     The  report  stated  that  the 
steel  industry  is  annuaHy  losing  $1,000,000  through  its  fail 
ure  to  install  modern  lighting  installations.    In  the  ensuii:, 
discussion  the  following  men  took  part:  Messrs.  B.  W.  Gi 
son,  Youngstown,  Ohio;  J.  H.  Wilson,  Middletown,  Ohi" 
J.  C.  Reed,  Steelton,  Pa.;  I.  S.  Iremonger,  Harrison.  N.  J 
C.  W.  Parkhurst,  Johnstown,  Pa, ;  E.  Friedlaender,  Brad- 
dock, Pa.;  G.   W.   Richardson,  Philadelphia;   F.  D.   Egan. 
Midland,  Pa.;  C.  E.  Bedell,  Wheeling.  W.  Va. ;  F.  W.  Det- 
uiler,  Tarentum,  Pa.;  J.  Farrington,  Steubenville,  Ohio;  C 
T.  Henderson.  Milwaukee,  Wis.;  B.  G.   Beck,  Gary,  In<1 
and  O.  R.  Jones,  Youngstown,  Ohio.     Where  tungsten  unii 
are  used  on  25-cycle  circuits  it  has  been  found  advanta?' 
ous  to  employ  units  of  100  watts  or  larger,  in  order  to  '' 
away  with  flicker.     The  design  of  lighting  systems,  it  w.-. 
stated,  should  take  into  account  the  coming  of  the  half- 
watt    lamp,    and    the    use-' of    standard    bases    which    will 
accommodate  this  new  unit  was  strongly  recommended  for- 
future  lighting  installations. 
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Variadle-Speed  Drives 

Mr.  K.  A.  Pauly,  Schenectady,  N.  Y.,  presented  a  paper 
dealing  with  variable-speed  motor  drive  for  the  main  rolls 
of  steel  mills.  In  this  he  discussed  briefly  the  advantages 
and  disadvantages  of  a  few  types  of  motors  wnich  have 
been  proposed  for  this  service  and  gave  a  description  of 
some  of  the  methods  suggested  to  provide  an  eflicient  and 
adjustable  speed  control  for  induction  motors.  The  paper 
was  discussed  by  Mr.  W.  Sykes,  of  Pittsburgh,  Pa.,  and 
Mr.  J.  C.  Reed,  of  Steelton,  Pa. 

Electric  Furnaces 

The  present  status  of  the  electric  furnace  was  touched 
upon  in  a  short  paper  by  Mr.  Wilfred  Sykes,  Pittsburgh, 
Pa.  For  handling  large  quantities  of  material  it  would 
appear  that  the  ideal  arrangement  consists  in  a  Bessemer 
or  open-hearth  plant  for  main  refining  and  an  electric 
furnace  for  the  elimination  of  the  occulted  gases  and  the 
reduction  of  phosphorus  and  sulphur  to  negligible  values. 
The  various  points  in  favor  of  the  arc-type  and  induction- 
type  furnaces  were  reviewed.  In  Germany,  it  is  said,  the 
electric  furnace  when  used  with  the  Bessemer  is  now  able 
to  compete  with  the  open-hearth  furnace.  Data  were  given 
showing  the  production  of  iron  and  steel  from  electric  fur- 
naces in  the  United  States  and  in  Germany  from  1908 
to  1912. 

A  written  discussion  from  Mr.  William  B.  Jorkstedt,  of 
New  York  City,  read  by  Mr.  J.  Farrington,  commented 
upon  the  thermal  efficiency  of  the  Frick  furnace,  which  it 
is  said  will  produce  high-grade  steel  with  an  energy  con- 
sumption of  90  kw-hr.  per  metric  ton.  Other  speakers  in 
the  discussion  included  Dr.   Richard  Amberg,   Messrs.  R. 

B.  Williamson,  Milwaukee,  Wis. ;  J.  H.  Reniers,  Pittsburgh, 
and  E.  Friedlaender,  Braddock,  Pa. 

Question  Box 
The   opening   of   the   question    box    following   this    dis- 
cussion precipitated  a  lively  debate  among  Messrs.  J.  H. 
Wilson,  Middletown,  Ohio ;  E.  Friedlaender.  Braddock,  Pa. ; 

C.  E.  Bedell,  Wheeling,  W.  Va. ;  T.  T.  Tynes,  Buffalo; 
F.  H.  Woodhull,  Coatesville,  Pa. ;  M.  Pfatischer,  Bayonne, 
N.  J.;  K.  H.  Cederlund,  Duquesne,  Pa.;  F.  A.  Wiley, 
Chicago;  W.  T.  Snyder,  McKeesport,  Pa.;  E.  H.  W'entz, 
Lorain,  Ohio,  and  F.  D.  Egan,  Midland.  Pa. 

A  question  on  ball-bearing  motors  elicited  from  Mr.  M. 
Pfatischer  the  information  that  the  idea  is  very  practicable 
except  for  motors  with  exceptionally  heavy  bearing  press- 
ure. Mr.  Cederlund,  answering  a  question  concerning  the 
lighting  of  slag  pits,  stated  that  by  taking  an  ordinary 
tungsten  lamp,  inverting  it  and  pouring  paraffine  around 
the  metal  parts  a  fixture  is  formed  capable  of  withstanding 
the  acid  fumes  and  steam  arising  from  the  pits.  The  ques- 
tion of  inclosing  all  switches  carrying  pressures  as  low  as 
250  volts  and  no  volts  brought  out  the  fact  that  it  is 
nearly  as  cheap  to  buy  a  switch  installed  in  a  box  and  thus 
obtain  the  added  advantage  of  freedom  from  dirt. 

Standardization  Meetings 
At  the  standardization  meetings  which  occupied  much  of 
the  time  on  Friday  the  discussion  seemed  to  indicate  that 
the  majority  of  smaller  details  in  specifications  would  be 
left  to  the  manufacturer  and  that  the  standardization  rules 
of  the  A.  I.  E.  E.  would  be  adhered  to  in  drafting  specifica- 
tions for  steel-mill  apparatus.  The  manufacturers  indi- 
cated a  desire  to  meet  the  demands  of  the  steel-mill  oper- 
ators, whatever  they  might  be,  but  suggested  close  ad- 
herence to  the  A.  I.  E.  E.  rules. 

Herringbone  Gears 
The  paper  on  "Herringbone  Gears  for  Steel  Mills"  was 
presented  by  Mr.  P.  C.  Day.  following  his  arrival  from 
Europe  on  the  Mauretania.  The  author  pointed  out  the  ad- 
vantages of  herringbone  gears  for  noiseless  transmission  of 
power  at  high  velocities.  The  difference  between  the  action 
of  herringbone  gears  and  spur  gears  he  likened  to  that  be- 


tween a  series  of  hammer  blows  and  a  series  of  suc- 
cessive, continuous  pushes.  In  conclusion,  the  author  ad- 
vised that  overhung  pinions  and  gears  be  avoided  as  much 
as  possible,  that  high  ratios  be  used  where  necessary  and 
that  a  speed  of  1500  linear  ft.  per  minute  be  the  aim,  al- 
though any  speed  up  to  3000  ft.  per  minute  is  entirely 
practicable  for  open  gears.  Those  who  spoke  in  the  dis- 
cussion were  Messrs.  H.  H.  Salander,  Youngstown,  Ohio; 
W.  Sykes,  Pittsburgh;  K.  H.  Cederlund,  Duquesne,  Pa.; 
E.  Friedlaender,  Braddock,  Pa. ;  F.  E.  Egan,  Midland,  Pa. ; 
B.  W.  Gilson,  Youngstown,  Ohio ;  B.  G.  Beck,  Gary,  Ind., 
and  H.  B.  Conover,  Mingo  Junction,  Ohio. 

Among  the  members  who  have  been  using  herringbone 
gears  the  sentiment  was  strongly  in  favor  of  their  almost 
universal  adoption.  Mr.  K.  H.  Cederlund  cited  several  in- 
stances where  their  use  had  reduced  commutator  and  motor 
troubles  to  a  minimum. 


Public  Service  Commission  News 
New  York  Commissions 

The  New  York  Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  issue  of  $400,000  capital  stock  and 
$100,000  of  ten-year  debentures  by  the  Corning  Light  & 
Power  Corporation.  The  stock  is  to  be  sold  at  not  less  than 
par  and  the  debentures  at  not  less  than  90.  The  corpora- 
tion is  to  acquire  the  property  and  franchises  of  the  Corn- 
ing Gas  &  Electric  Company  and  to  make  extensions  and 
improvements  to  the  property.  The  latter  company  has 
$375, 000  stock  and  $363,000  bonds  outstanding.  It  has 
gross  earnings  of  about  $75,000  a  year  and  net  earnings 
of  $47,000. 

California  Commission 

The  Oro  Electric  Corporation,  which  was  refused  per- 
mission by  the  California  Railroad  Commission  to  transact 
business  in  Stockton,  Cal.,  and  vicinity,  in  competition  with 
the  Western  States  Gas  &  Electric  Company,  has  carried 
the  case  to  the  courts.  In  doing  so  the  corporation  takes 
the  ground  that  when  the  city  of  Stockton  granted  a  fran- 
chise the  commission  had  no  right  to  refuse  to  permit 
operation  under  the  franchise. 

The  California  Railroad  Commission  has  been  asked  to 
approve  the  consolidation  of  the  Coalinga  Water  &  Electric 
Company,  the  Midland  Counties  Gas  &  Electric  Company, 
the  Paso-Robles  Light  &  Water  Company  and  the  Russel- 
Robinson  Water  and  Electric  Company.  The  title  of  the 
consolidated  company  would  be  the  Midland  Counties  Pub- 
lic Service  Corporation. 

West  Virginia  Commission 

Rules  have  been  issued  by  the  Public  Service  Commis- 
sion of  West  Virginia  for  the  guidance  of  companies  which 
desire  a  permit  to  develop  hydroelectric  power.  The  rules 
are  designed  to  make  companies  show  that  they  are  not 
seeking  the  permit  for  speculative  purposes  or  to  monop- 
olize the  power  of  streams.  The  companies  are  required 
to  give  full  information  in  reference  to  physical  matters 
incident  to  construction  work  and  also  in  regard  to  their 
financial  resources.  Copies  of  the  application  and  of  all 
other  information  furnished  to  the  commission  must  be 
filed  with  the  clerk  of  the  county  in  which  the  development 
is  to  be  made. 

Wisconsin  Commission 

The  Wisconsin  Railroad  Commission  held  a  hearing  re- 
cently to  discuss  the  proposed  rules  and  regulations  affect- 
ing telephone  service  with  a  view  of  revision  before  the 
standards  of  telephone  service  are  prescribed.  The  meet- 
ing was  attended  by  representatives  of  all  the  large  tele- 
phone companies  as  well  as  of  many  of  the  small  inde- 
pendent companies.  The  proposed  rules  are  essentially  the 
same  as  the  tentative  rules  proposed  during  the  meeting  of 
the    State   Telephone   Association   last   year.     Among  the 
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subjects  ilisciissoil  ucrc  ilu-  spied  of  answering  call-  by 
operators,  atkqiiacy  of  switchljoani  capacity,  reliability  of 
service,  line  construction,  limitation  of  the  number  of  tele- 
phones on  a  line,  testing  and  maintenance  of  lines  and 
equipment,  issue  of  directories  and  publication  of  all  rules 
affectiuR  the  public,  records  of  complaints,  etc. 

The  Chippewa  Valley  Railway.  Light  &  Power  Company 
has  been  empowered  to  increase  its  minimum  bill  for  elec- 
tric lighting  in  the  city  of  Spring  Valley  from  75  cents 
to  $1  per  month. 


Current  News  Notes 

Wireless  Amateurs  Listed. — The  extent  to  which  wire- 
less telegraphy  has  been  taken  up  by  amateurs  is  disclosed 
in  a  list  of  radio  stations  in  the  United  States  issued  by  the 
Commerce  Department's  Bureau  of  Navigation.  Almost 
1300  amateurs  had  been  granted  licenses  up  to  July  i. 

*  *     * 

Home  for  Disabled  Electricians. — At  the  recent  in- 
ternational convention  of  the  Brotherhood  of  Electrical 
Workers  at  Boston,  Mass.,  a  resolution  for  devising  means 
to  establish  a  home  for  disabled  members  was  approved, 
and  committees  from  several  sections  of  the  country  were 
named  to  work  out  recommendations  to  be  submitted  to  the 
next  general  convention. 

*  «     * 

Temperatures  Within  Two  Degrees  of  Absolute  Zero 
Reached.— It  was  announced  at  the  recent  International 
Congress  of  Refrigeration  held  in  Chicago  that  Dr.  Kancr- 
lingh  Onnes  had  produced  a  temperature  of  426  deg.  Fahr. 
below  zero.  At  that  temperature  it  is  declared  tnetals  lose 
their  electrical  resistance  so  that  minute  wires  can  carry 
any  distance  all  of  the  energy  generated  at  Niagara  Falls. 

*  ♦     * 

Electricitv  Thieves  in  Fort  Wayne. — Some  trouble  has 
been  experienced  recently  by  the  Fort  Wayne  &  Northern 
Indiana  Traction  Company,  of  Fort  Wayne,  Ind.,  which 
sells  electricity  for  commercial  purposes  in  that  city,  by  the 
activities  of  electricity  thieves.  In  one  case  the  culprit  made 
a  connection  with  the  service  wires  on  the  wrong  side  of 
the  meter.  Evidence  was  furnished  to  the  prosecuting  at- 
torney of  the  county,  who  took  charge  of  the  case.  On  ar- 
raignment the  defendant  pleaded  .guilty  and  received  a  sen- 
tence of  $10  and  costs,  the  latter  amounting  to  about  $25. 

*  *     * 

Chicago  Jovians  Promoting  Electrical  Development. 
— To  help  in  the  membership  campaign  of  the  Society  for 
Electrical  Development  the  Chicago  Jovian  Club  has  offered 
a  prize  of  $100  to  the  member  of  the  club  who  secures  the 
largest  number  of  members  for  the  society  before  Oct.  10. 
The  society  has  already  offered  large  prizes  for  the  Jovian 
club  obtaining  the  most  members,  and  this  additional  re- 
ward is  an  evidence  of  the  Chicago  Jovians'  cordial  co- 
operation. The  local  prize  was  voted  at  a  luncheon  given 
by  the  Chicago  Jovian  Club  on  Sept.  16,  following  a  talk 
by  Mr.  A.  A.  Gray. 

*  ♦     * 

Mexican  Northern  Power  Company  Stops  Work. — 
We  have  been  informed  by  the  Mexican  Northern  Power 
Company  that  the  announcement  made  in  these  columns  on 
Aug.  23  with  reference  to  the  company's  hydroelectric  de- 
velopment on  the  Conchos  River  is  erroneous.  The  com- 
pany has  decided  to  suspend  all  constructive  operations 
until  the  political  disturban'.es  affecting  its  work  have 
ceased,  and  not  because  of  government  intervention  as 
stated.  Under  the  prevailing  conditions  it  is  impossible  to 
transport  to  the  dam  the  necessary  supplies  to  finish  the 
work. 


Electric  Signs  for  Railroad  Crossixg.s. — .\t  the  nu., 
ing  of  the  American  Railway  Safety  Association  held  in 
Lhicago  on  Sept.  22  the  subject  of  grade-crossing  accidents 
was  discussed.  It  was  proposed  that  electric  signs  be 
erected  on  highways  at  a  little  distance  from  railroad  cross- 
ings so  that  the  drivers  of  automobiles  could  see  the  signs 
at  night  and  bring  their  vehicles  to  a  stop  before  the  cross- 
ing was  reached.  Electric  signs  at  railroad  crossings  are 
in  use  to  some  extent  in  California  but  are  not  common  in 
the  I'Last. 

*  *     * 

Cloudburst  and  Lightning  Interrupt  Service  in 
Nevada. — Mr.  F.  B.  Mechling,  district  manager  of  the 
Nevada-California  Power  Company,  in  Goldfield,  Nev., 
reports  that  the  greater  part  of  the  company's  distributing 
system  in  Nevada  was  afifected  by  an  electric  storm  on 
Sept.  15.  On  that  date  electric  service  was  interrupted 
for  approximately  two  hours.  In  Goldfield  conditions  were 
worse,  the  lighting  service  being  interrupted  for  twenty 
hours  by  a  flood  caused  by  a  cloudburst.  With  the  excep- 
tion of  having  a  few  oil  switches  burned  out  and  trans- 
former terminals  burned  off,  the  company  suffered  only  a 
slight  loss. 

*  *     * 

Civic  Federation  to  Frame  Compensation  Act. — The 
joint  commission  on  the  operation  of  workmen's  com- 
pensation acts  in  the  various  states  which  was  created  at 
the  National  Civic  Federation  has  decided  to  make  a  per- 
sonal investigation  of  the  operation  of  the  Washington  act, 
inasmuch  as  that  state  is  the  only  one  in  which  compulsory 
state  workmen's  compensation  insurance  is  enforced.  Ohio 
has  an  amended  law  which  will  take  effect  on  Jan.  I,  1914, 
and  the  elective  law  enacted  in  California  in  191 1  will  be- 
come effective  on  that  date  also.  Twenty-two  states  have 
adopted  workmen's  compensation  acts,  and  the  investiga- 
tions made  by  the  committee  are  to  be  utilized  by  the  work- 
men's compensation  department  of  the  Civic  Federation  in 
formulating  a  new  model  law  for  uniform  state  legislation. 

«  «  * 
SOCIETY  MEETINGS 
Electric- Vehicle  Prospects  in  Philadelphia. — Mr. 
Harry  Lasher,  of  the  Philadelphia  Press,  spoke  briefly  of 
the  electric-vehicle  situation  in  Philadelphia  at  a  recent 
meeting  of  the  Chicago  Section  of  the  Electric  Vehicle 
Association.  The  trend  of  the  automobile  situation  in  Phila- 
delphia is  toward  the  electric  vehicle,  he  said,  and  the  Phila- 
delphia Electric  Company  is  helping  the  good  work.  The 
use  of  electric  gear  shifts  and  other  electrical  improvements 
on  gasoline  cars  was  also  mentioned.  One  need  in  Phila- 
delphia is  the  erection  of  suburban  electric  garages.  There 
is  a  very  large  downtown  garage,  but  the  facilities  for  the 
storage  and  care  of  electric  vehicles  in  Philadelphia's  ex- 
tensive suburbs  are  inadequate.  There  is  talk  of  organiz- 
ing a  Philadelphia  section  of  the  Electric  \'ehicle  Associa- 
tion. 

*  *       4< 

Meeting  of  the  Philadelphia  A.  I.  E.  E. — The  Phila- 
delphia Section  of  the  American  Institute  of  Electrical  En- 
gineers will  hold  afternoon  and  evening  ineetings  on  Oct. 
13  at  the  Drexel  Institute.  Thirty-second  and  Chestnut 
Streets.  At  the  afternoon  session  Mr.  Charles  Fair  will 
present  a  paper  on  "Electric  Drive  in  Machine  Shops"  and 
Mr.  H.  P.  Liversidge  will  speak  on  "Industrial  Substa- 
tions." During  the  evening  session  Mr.  Paul  M.  Lincoln 
will  present  a  paper  on  the  "Relation  of  Plant  Size  to  Power 
Cost."  Visits  will  be  made  to  the  engineering  laboratories 
and  shops  of  the  Drexel  Institute  and  to  the  electrical  en- 
gineering laboratories  of  the  Towne  Scientific  School  of 
the  University  of  Pennsylvania.  Dinner  in  the  evening 
will  be  served  at  the  Normandie.  Mr.  Joseph  D.  Israel, 
moo  Chestnut  Street,  Philadelphia,  is  chairman  of  the  local 
arrangements  committee. 
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Hydroelectric  Energy  for  Worcester  Railway  System — I 

Features  of  Connecticut  River  Transmission  Com- 
pany's 120,000-volt  lines  and  substations— Outdoor 
switching  installation — Additions  to  Millbury  plant 


THE  Worcester  Consolidated  Street  Railway  serves 
the  second  largest  city  in  Massachusetts  and  a 
tributary  suburban  and  rural  district  extending 
irom  Fitchburg  on  the  north  to  the  Rhode  Island  state  line 
on  the  south.  It  operates  about  90  miles  of  track  in  the 
city  of  Worcester  and  170  miles  outside,  its  schedules  de- 
manding the  daily  rush-hour  use  of  about  400  cars  and 
meeting  the  traffic  requirements  of  a  territory  about  40 
miles  long  by  30  miles  in  width. 

On  its  lines  are  operated  both  a  passenger  service,  varying 
in  density  from  that 
required  in  the  most 
congested  city  street  to 
that  suitable  for  cross- 
country or  interurban 
patronage,  and  a  rapid- 
ly growing  electric  ex- 
press business  of  far- 
reaching  possibilities 
On  such  a  system, 
largely  made  up  of 
what  were  formerly 
separate  railways  now 
assembled  under  a 
single  management,  the 
problems  of  power  sup- 
ply in  the  face  of  rapid 
population  increase  are 
of  much  engineering 
interest. 

For  many  years  the 
principal  source  of 
power  on  the  Worces- 
ter system  was  the  Fre- 
mont Street  station  at 
Worcester,  supple- 
mented  by  various 
steam  plants  of  moder- 
ate capacity  in  the  out- 
lying portions  of  the 
area  served  by  the  com- 
pany. About  two  years 
ago  an  important 
change  in  policy  was 
inaugurated  by  the 
building  of  a  5000-kw 
steam-turbine      station 

at  Millbury,  6  miles  south  of  Worcester;  the  construction 
of  a  3000-kw  rotary-converter  substation  on  Madison 
Street,  in  the  heart  of  the  city  of  Worcester,  and  the 
building  of  a  13,200-volt,  25-cycle  steel-tower  line  be- 
tween these  points.  The  Fremont  Street  station  was  then 
retained  as  an  auxiliary  plant  and  connected  with  the  Madi- 
son Street  substation  by  direct-current  tie  lines.  The 
Millbury  station  was  planned  for  the  ultimate  addition  of 
several  units  of  the  capacity  initially  installed  and  a  sec- 
ond 5000-kw  turbo-generator  set  is  now  being  added. 

Introduction  of  Hydroelectric  Power 

Since  the  Millbury  steam  station  was  first  placed  in  opera- 
tion the  high-tension  hydroelectric  transmission  system  of 


the  Connecticut  River  Transmission  Company  has  been  ex- 
tended into  southern  Worcester  County,  and  a  contract  has 
been  signed  for  the  supply  of  energy  to  the  Consolidated 
company  at  a  number  of  points,  the  most  important  ot 
these  being  at  Millbury,  which  has  become  the  operating 
headquarters  of  the  Connecticut  River  Transmission  Com- 
pany's system. 

A  few  lines  upon  the  general  features  of  the  Connecti- 
cut River  company's  service  will  therefore  be  included,  in 
view    of    its    importance    in    the   wholesale    electric   service 

supply  of  central  New 
England. 

The  present  yearly 
output  of  the  plants 
connected  with  the 
Connecticut  River 
company's  lines  exceeds 
that  of  the  combined 
central  stations  of 
Massachusetts  with  the 
exception  of  the  Bos- 
ton Edison  company. 
The  water-power  gen- 
erating stations  of  this 
organization  are  lo- 
cated on  the  Connecti- 
cut River  at  Vernon, 
Vt.,  and  on  the  Deer- 
field  River  in  the  Shel- 
burne  Falls  district.  A 
small  amount  of  hydro- 
electric power  is  pur- 
chased by  the  company 
from  the  Clinton  Dam 
station  of  the  Boston 
Metropolitan  Water 
and  Sewerage  Board, 
and  by  reciprocal  con- 
tracts between  the 
transmission  company 
and  various  customers 
the  generating  plants 
of  the  latter  are  avail- 
able in  case  of  short- 
age to  feed  energy  back 
into  the  system  and 
thus  assist  in  main- 
taining high  standards  of  service.  The  present  rating  of 
the  hydroelectric  station  of  the  Connnecticut  company  and 
its  affiliated  interests  on  the  Connecticut  and  Deerfield 
rivers  is  about  35,000  kw. 

The  transmission  lines,  as  shown  by  the  accompanying 
map  of  the  system,  form  a  loop  from  Ve?non  to  Shelburne 
Falls  and  back  through  the  Fitchburg,  Clinton,  Worcester, 
Millbury  and  Brookficld  districts,  with  various  branch 
lines  and  a  proposed  extension  loop  through  Rhode  Island  to 
Providence  and  thence  back  to  Millbury  via  northeastern 
Connecticut.  On  the  north  side  of  the  system  the  lines  be- 
tween Vernon  and  Millbury  are  designed  for  66,000  volts 
and  are  operated  at  this  pressure,  while  on  the  south  the 
lines    from    Shellburne    Falls    to    Millbury    and   thence    to 
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Providence   are   designed    for   operation   at    120,000   volts. 
The  frequency  is  60  cycles. 

The  system  has  been  developed  under  the  general  direc- 
tion of  the  Chace-Harrinian  interests  of  Boston,  and  its 
influence  in  the  electric-service  situation  in  this  territory 
is  rapidly  increasing.  It  is  already  the  most  extensive 
power  system  in  New  England,  deriving  its  energy  from 
waterwhccls,  and  its  line  arrangements  are  being  carried 
out  with  the  object  of  providing  continuous  service  in  face 
of  every  emergency  which  can  be  foreseen.  Each  of  the 
main  lines  carries  two  three-phase  transmission  circuits. 
Steel-tower  construction  is  employed  on  all  the  high-tension 
trunks.  On  the  Deerfield  River  development  reservoir 
capacities  aggregating  7,000,000,000  cut.  ft.  are  planned  to 
insure  utiiformity  in  the  water  supply. 

Location  of  Sudstations 

Energy  is  supplied  to  the  Worcester  Consolidated  Street 
Railway  system  from  the  Connecticut  River  Transmission 
lines  through  substations  at  Millbury,  Greendale,  Fitch- 
burg,  Leominster,  West  Berlin,  Xorthboro  and  West  Boyls- 
ton,  Mass.,  the  attendance  at  the  Greendale  and  I-'itchburg 
installations  being  provided  by  the  transmission  company 
in  connection  with  the  operation  of  adjoining  substations 
for  its  own  commercial  customers'  service.  In  addition  to 
the  Madison  Street  substation  in  Worcester,  the  railway 
company  operates  distributing  substations  at  Oxford  (Texas 
substation),  Webster,  Leicester  and  Sturbridge.  In  the 
fall  a  substation  will  be  established  in  the  old  Charlton 
City  steam  plant  of  the  former  Worcester  &  Southbridgc 
Street  Railway.  A  list  of  these  substations  with  their 
equipment  capacities  in  rotary  converters  is  given  in  the 
accompanying  table. 

The  Consolidated  company's  steam  generating  plants  will 
have  an  aggregate  capacity  of  18.300  kw  upon  the  installa- 
tion of  the  second  5000-kw  turbine  set  at  Millbury.  The 
company  also  purchases  about  330  kw  from  the  Worcester 
Suburban  Electric  Companies  at  the  Uxbridge  generating 
station  of  the  latter.  Generators  belted  to  waterwheels  and 
having  a  combined  capacity  of  500  kw  are  installed  in  the 
Leominster  power  station  of  the  railway  company,  so  that 
the  total  amount  of  auxiliary  steam  power  available  is 
18,800  kw.     The   rotarv   converters   now   connected   to  the 
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solidated  system  are  equipped  with  25-cycle  rotaries,  while 
those  on  the  north  side  are  60-cycle  machines.  At  Mill- 
bury 13,200-volt  lines  between  the  Connecticut  River  sys- 
tem and  the  Consolidated  plant  provide  for  the  supply  of 
current  at  both  frequencies  from  the  former.  The  Madison 
Street  substation  contains  two  1500-kw,  25-cycle  rotaries 
and  two  2000-kw,  60-cycIe  rotaries,  each  pair  being  sup- 


FIGS.  3  AND  4 WORCESTER  CONSOI.IDATEI)  .SWITCHING  STATION 

AT  MILLHURY,   MASS.,  AND   I20,000-V0I.T  LINE  OF  CONNECTI- 
CUT  RIVER    TRANSMISSION    COMPANY    ENTERING   STATION 

plied  with  energy  through  appropriate  transformer  banks 
and  an  independent  three-phase  No.  o  copper  line  6  miles 
long  between  Millbury  and  the  former  point. 

Steam  Generating  Plants 

The  steam  generating  plants  of  the  company  are  as  fol- 
lows: Millbury,  10,000  kw;  Fremont  Street,  Worcester, 
5650  kw;  Unionville,  800  kw;  Charlton  City,  400  kw  (as 
planned  for  the  coming  fall);  Northboro,  650  kw;  West 
Berlin,  225  kw;  Leominster,  800  kw  (not  including  500  kw 
installed  waterwheel-driven  generators).  The  Millbury 
station  is  the  only  one  of  these  which  measures  up  to  the 
most  modern  standards,  and  the  smaller  plants  are  useful 
in  their  reserve  capacity  only  in  relation  to  the  present 
plans   for   power    supply    throughout    the    system.      The 

substations  of  WORCESTER  system,  with  their  rating 
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FIG.  2 — LINES  OF  CONNECTICUT  RIVER  TRANSMISSION   CO.Ml'ANV 
AND    ITS   CONNECTING    AND   PROPOSED    LINES 

Connecticut  River  company's  system  have  an  aggregate 
capacity  of  3300  kw,  exclusive  of  the  machines  at  the 
Madison  Street  substation.  At  Millbury  a  3000-kva  fre- 
quency-changer set  has  been  installed  to  furnish  25-cycle 
current  to  the  railway  company  from  the  Connecticut  River 
system. 

In  general  the  substations  on  the  south  side  of  the  Con- 


smaller  stations  contain  generating  units  of  moderate 
capacity,  frequently  belt-driven,  and  their  boilers  are  hand- 
fired.  While  most  of  the  engines  are  of  the  condensing 
type,  the  local  load-factors  are  not  favorable  to  high  steam 
economy,  and  the  facilities  for  coal  supply  are  expensive. 
With  the  exception  of  the  Fremont  Street  station,  most  of 
these  smaller  plants  wer^  built  either  ^  oper;  te  interurban 
and  suburban  lines  with  cars  run  on  long  headways  or  to 
supplement  the  generating  facilities  at  Worcester.  Their 
sites  and  frequently  their  building  interiors  provide  space 
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for  substation  equipment  in  localities  easily  served  from 
these  centers,  and  by  including  one  or  two  licensed  engi- 
neers and  firemen  in  these  revised  installations  a  flexible 
arrangement  of  personnel  results. 

•  The  addition  of  a  second  turbine  to  the  Millbury  station 
is  being  made  without  the  installation  of  more  boilers,  as 
sufficient  steam-generating  capacity  is  to  be  secured  through 
the  erection  of  a  Sturtevant  economizer  of  lo,ooo-sq.  ft. 
heating  surface  in  connection  with  the  existing  four  820- 
hp  Edgeworth  water-tube  boilers.  These  are  each  equipped 
with  Murphy  stokers  and  are  operated  at  200  lb.  steam 
pressure.  The  draft  is  supplied  by  a  Kellogg  circular  brick 
stack,  225  ft.  high  and  12  ft.  in  inside  diameter.  An  inter- 
esting feature  of  the  plant  is  the  handling  of  its  circulating 
water  for  condensing  service,  this  being  effected  entirely  by 
gravity  from  the  Blackstone  Canal.  Two  225-kw  engine- 
driven,  direct-current  generating  sets  have  been  removed 
from  the  engine  room  in  connection  with  the  installation 
of  the  second  turbine,  which  is  a  General  Electric  machine 
of  the  Curtis  horizontal  type,  equipped  with  Worthington 
surface  condensing  apparatus  and  similar  to  the  first 
machine  installed  two  years  ago. 

The  foundations  of  the  unit  are  of  concrete  and  are  18 
ft.  deep.  30  ft.  8  in.  long  at  the  bottom  and  15  ft.  wide. 
The   turbine   room,   96    ft.    long   by    52    ft.   wide,   now   has 


FIGS.  5  AND  6 M.MN  TR.^NSFORMERS  IN  GLEND.^LE  SUBSTA- 
TION, AND  THREE-PHASE  TRANSFORMER  AND  66-OOO-VOLT 
OIL  SWITCHES,  MILLBURY  OPEN-AIR  STATION,  CONNECTICUT 
RR'ER   TRANSMISSION    COMPANY 

space  for  three  5000-kw  units  and  two  300-kw  rotaries 
which  are  shortly  to  be  transferred  from  a  temporary 
wooden  structure  at  the  front  of  the  company's  premises 
to  the  interior  of  the  station.  The  turbine  takes  steam  from 
a  14-in.  header  in  the  boiler  room  through  a  lo-in.  supply 
pipe  and  discharges  its  exhaust  into  the  condenser  directly 
beneath  the  machine.  The  circulating-water  intake  pipe 
IS  24  in.  in  diameter  and  drops  about  6  ft.  between  the 
canal  and  the  bottom  of  the  condenser,  running  through  the 
basement  on  a  cinder  concrete  foundation.  The  turbine  is 
provided  with  a  30-in.  atmospheric  exiiaust  connection  lead- 
ing to  a  Blake  automatic  relief  valve  and  thence  to  the  roof. 
The  circulating  water  from  the  condenser  is  discharged 
through  a  24-in.  pipe  into  a  4-ft.  by  5-ft.  tunnnel  of  con- 
[  Crete  passing  longitudinally  through  the  basement  and  lead- 
1  ing  to  the  Blackstone  River. 

Lay-Out  of  High-Tension  Equipment 
An  accompanying  drawing  illustrates  the  general  scheme 
of  connections  at  the  Millbury  switching  and  substation  of 
'he  Connecticut  River  Transmission  Company,  the  arrange- 
ment and  spacing  of  high-tension  lines,  location  of  trans- 
formers, air  and  oil  switches,  and  other  details  of  interest. 
The  present  installation  at  Millbury  includes  the  Consoli- 
dated companv's  power  house,  a  switch  house  for  the  rail- 


way company's  13,200-volt  service  lines  on  the  further  side 
of  the  Blackstone  Canal,  the  transmission  company's  sub- 
station, and  in  connection  with  this,  one  of  the  most  ad- 
vanced out-door  types  of  switching  and  transformer  instal- 
lations for  high-voltage  service  thus  far  entered. 

The  entire  high-tension  equipment,  including  transform- 
ers, oil  switches  and  lightning  arresters  connected  with  the 


FIGS.     7    AND    8 FREQUENCY     CHANGER,  MILLBURY     STATION, 

CONNECTICUT     RIVER     COMP.\NY,     AND  A     200-KW     ROTARY, 

NORTHBORO     SUBSTATION,     WORCESTER  CONSOLIDATED     COM- 
PANY 

66,000-volt  and  120,000-volt  lines  of  the  transmission  com- 
pany, is  located  in  the  open  at  the  rear  of  the  substation 
building  shown  in  an  accompanying  illustration.  The 
transformers  here  will  eventually  have  three  independent 
windings,  of  120,000,  66,000  and  13,200  volts  respectively, 
and  the  station  will  serve  as  a  tie-in  and  equalizing  center 
between  the  66,000-volt  and  120,000-volt  systems,  and  also 
as  a  step-down  substation,  taking  energy  from  either  or 
both  systems  and  delivering  it  at  13,200  volts.  The  ulti- 
mate capacity  will  be  about  20,000  kva. 

There  is  now  also  being  installed  a  complete  switching 
equipment  for  the  control  and  interchange  of  two  120,000- 
volt  lines  and  two  66,000-volt  lines,  with  the  usual  pro- 
tective apparatus.  -Space  is  provided  for  four,  and  pos- 
sibly six,  i20,ooo-volt  lines  for  future  service,  A  special 
steel  structure  illustrated  by  the  accompanying  construc- 
tion photograph  has  been  designed  by  the  engineers  of  the 
hydroelectric    organization     for    the    support    of    outdoor 


FIG.  9 STEEL  BRIDGES  UNDER  CONSTRUCTION  FOR  120,000- 
VOLT  LINES  AT  MILLBURY  SWITCHING  STATION,  CONNECTI- 
CUT  RIVER   TRANSMISSION   COMPANY 

buses.  It  consists  of  square  towers,  A-frames  and  latticed 
girders,  assembled  in  combinations  to  suit  the  various  re- 
quirements. In  the  brick  building  shown  is  now  installed 
the  3000-kva,  6o-to-25-cycle  frequency-changer  set  men- 
tioned before,  all  the  control  panels  for  the  Connecticut 
River  Company's  high-tension  and  low-tension  apparatus, 
the  bus  structures  for  the  13,200-volt,  60-cvcle  and  2S-cycle 
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service,  and  low-tension  lightning  arresters.  The  stations 
will  have  a  capacity  of  twelve  13,200-volt  feeders,  six  of 
each  frequency,  and  the  present  installation  will  consist  of 
six  20oo-kva,  66,000/ 1 3,200- volt  transformers  of  the  water- 
cooled  type,  the  frequency-changer  set  with  a  3000-kva, 
three-phase  transformer,  and  a  portion  of  the  switching 
apparatus. 

120,000-VoLT  Transmission  Line  to  Mili.iiury 

The  120,000-volt  lines  between  Shelburnc  Falls  and  Mill- 
bury  are  carried  on  a  single  line  of  American  Bridge 
square,  double-circuit  steel  towers,  measuring  50  ft.  to  the 
lowest  cross-arm  and  75  ft.  over  all.  The  line  is  60  miles 
long  between  the  nearest  generating  station  and  Millbury, 
and  the  towers  are  spaced  about  ten  to  the  mile.  The 
power  conductors  are  of  No.  2/0  medium  hard-drawn 
seven-strand  copper  and  a  ground  wire  of  J^-in.  double- 
galvanized  Siemens-Martin  steel  strand.  Suspension  in- 
sulators are  used,  the  number  of  disks  being  six  in  sus- 
pension and  seven  on  strain.    The  line  is  transposed  once 


carrying  three  66,000-volt  oil  switches  is  16.5  ft.  long,  4  ft 
wide  and  3  ft.  high  above  the  ground.  A  typical  trans 
former  pier  consists  of  two  concrete  beams  20  in.  wide  anc 
22  in.  high  above  the  ground  in  each  case,  carrying  twc 
4-in.  T-rails  3  ft.  6  in.  apart,  upon  which  rests  a  set  01 
wheels  permitting  the  more  rapid  ninvcnicnt  of  the  trans 
former  in  case  its  location  has  to  be  changed  quickly 
Circulating  water  from  the  Blackstonc  River  is  supplied  tc 
the  transformers  through  a  system  of  3-in.  pipes  by  twc 
triplex  vertical  pumps,  each  geared  to  a  5-hp,  iio-volt 
three-phase  induction  motor.  The  water  is  filtered  and  i' 
drawn  from  a  well  at  the  pump  house.  Wooden  galleric: 
are  being  erected  to  facilitate  the  opening  and  closing  0 
disconnecting  switches  from  below,  as  illustrated  in  th< 
accompanying  photograph.  The  disconnecting  switches  an 
composed  of  suspension  insulators  with  a  hinged  blade  a 
one  end  and  a  Y-shaped  spring  clip  at  the  other  and  an 
simple  and  effective  in  service.  Several  13,200-volt,  60 
cycle  feeders  connect  the  Consolidated  company's  switchinj 
station  with   the   Connecticut   River  company's  substation 
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FIG.    10 — ARRANGEMENT    OP    OUTDOOR    EQUIPMENT,    MILLBURY    SUBSTATION 


every  20  miles,  and  the  company's  telephone  circuit  is  car- 
ried on  a  separate  pole  line.  In  connection  with  the  Mill- 
bury  installation  a  tie-line  has  been  constructed  between 
the  Greendale  substation  and  the  former  point  around 
Lake  Quinsigamond,  a  distance  of  about  11  miles,  two 
three-phase  circuits  of  No.  2  three-strand  copper  being 
used.  The  distance  from  the  Vernon  station  to  Millbury 
is  about  80  miles,  and  No.  2  copper  is  used  throughout,  the 
line  being  carried  on  steel  towers  and  pin-type  insulators. 

The  steel  bridges  supporting  the  bus  conductors  at  the 
Millbury  switching  station  are  in  general  carried  30  ft. 
above  the  ground  and  are  about  60  ft.  long.  Disconnecting 
switches  are  insi.-illed  on  each  side  of  every  oil  switch.  All 
transformers,  liish-tension  lightning  arresters  and  oil 
switches  are  mounted  upon  concrete  foundations,  and  the 
lightning  arresters  are  installed  with  tanks  coated  with 
white  paint  to  keep  the  electrolyte  cooler  when  in  the  sun's 
rays  than  is  feasible  with  the  ordinary  dark-colored  tank. 
The  equipment  of  this  outdoor  switching  station  is  of 
General  Electric  make  throughout.    A  typical  concrete  pier 


besides  a  feeder  of  this  voltage  leading  from  the  frequem 
changer.  The  minimum  spacing  between  high-tensit 
conductors  in  the  open-air  switching  station  is  8  ft.  and 
most  cases  10  ft.  Choke  coils  are  placed  in  series  wi 
high-tension  oil  switch  leads,  and  horn-gap  and  electrolyt 
arresters  are  liberally  provided. 

The  frequency  changer  consists  of  a  three-phase,  2 
pole,  2300-volt,  6o-cycle  synchronous  motor  rated  at  42 
hp  and  directly  connected  to  a  lo-pole,  3000-kva,  25-cyc 
13,200-volt  generator  with  auto-transformer,  the  speed 
the  unit  being  300  r.p.m.  A  loo-kw.  125-volt  exciter 
provided  for  the  synchronous  motor,  the  former  being 
the  motor-driven  type.  It  is  housed  on  the  ground  Ro 
of  the  transmission  company's  substation.  The  two  it 
chines  composing  the  unit  are  mounted  on  a  common  bf 
plate  with  three  bearings. 

A  succeeding  article  will  describe  the  distribution  pr 
tice,  railway-substaiion  construction  features  and  syste 
operating  methods  of  the  Worcester  Consolidated  Str 
Railway  Company. 
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The  Uniflow  Cylinder  Adapted  to  Locomobiles 


utilization  of  the  unidirectional  steam-flow  scheme  for  mini- 
mizing cylinder  condensation  in  self-contained  units  using 
saturated    or   superheated   steam.      By   Warren     H.    Miller 


rHE  amazing  progress  made  with  the  reciprocating 
engine  since  the  competition  of  the  turbine  became 
so  formidable  as  to  threaten  its  very  existence  is 
est  exempHfied  by  the  strides  taken  by  the  locomobile  in 
le  last  decade.  Since  Josse's  tests  of  the  first  locomobiles 
1  1901  this  type  has  been  developed  and  the  possibilities  of 
jperheated  steam  have  been  further  and  further  realized. 


FIG.    I UNIFLOW    LOCOMOBILE 

ntil  an  ultimate  coal  consumption  of  0.83  lb.  and  steam 
onsumption  of  7.02  lb.  per  brake-hp-hr.  was  attained  with 
Komobiles  in  daily  service  in  the  years  1909  and  1910. 
Articles  by  the  present  writer  relating  to  the  early  and 
lore  recent  developments  in  the  locomobile  appeared  in  the 
■lectrical  World  as  follows:  June  2,  1910,  page  1442; 
ipril  6,  1911,  page  842,  and  Aug.  16,  1913.  Following 
>  an  outline  of  the  most  recent  improvements  in  this 
lachine  in  America  and  Germany. 

Professor  Strumpf's  uniflow  cylinder  engine,  developed 
uring  the  last  few  years  at  Charlottenburg,  Germany, 
romises  much  in  the  way  of  improved  economy.  The 
'rangeraent  is  employed  to  eliminate  cylinder  condensa- 
on  by  passing  the  steam  through  the  cylinder  in  only  one 
rection,  so  that  during  expansion  the  steam  will  find 
>elf  in  contact  with  walls  approximately  of  its  own  tem- 
•rature  at  any  given  part  of  the  stroke.  This  is  accom- 
ished  either  by  using  a  central  exhaust  port  and  a  long 
ston  which  uncovers  the  port  at  the  proper  instant  in 
e  stroke  or  else  by  placing  an  exhaust  port  near  the  end 

the  sweep  of  the  piston  and  controlling  it  by  a  separate 
haust  valve.     In  either  case  the  long  period  of  cooling 

the  cylinder  walls  during  an  exhaust  stroke  is  avoided 
jd  cylinder  condensation  from  this  cause  is  much  reduced. 
It  was  the  excessive  cylinder  condensation  caused  by  the 

eeping  out  of  cold  exhaust  steam  that  resulted  in  the 
'Tuse  of  the  low-speed  long-stroke  mill  engine  just  as 
',3n  as  boiler  pressures  rose  much  above  100  lb.  in  general 
lictice.  For  thirty  years  use  had  been  made  of  the  short- 
-oke,  high-speed,  "square-cylindered"  high-pressure  en- 
Me,  and  it  proved  satisfactory  until  the  turbine  was  de- 
^  oped.  \ow  comes  the  uniflow  equipment,  which  repre- 
•"■its  an  improvement  on  the  two-cycle  gas  engine,  getting 
f  of  all  the  exhaust  except  that  reserved  for  compression 
t  means  of  a  central  port,  thereby  abolishing  at  once  a 
1  sance  that  has  been  endured  for  thirty  years. 


While  the  locomobile  has  been  developed  in  America 
along  the  lines  of  double  superheat  and  tandem  compound 
cylinders  jacketed  by  the  waste  gases,  the  Wolf  company 
in  Magdeburg  has  applied  the  uniflow  cylinder  principle 
to  a  new  line  of  large  locomobiles  of  from  300  hp  to  800 
hp.  It  may  seem  like  duplication  to  use  both  superheated 
steam  and  the  uniflow  principle  in  the  same  engine  with 
the  ultimate  object  of  reducing  the  cylinder  condensation, 
but  this  plan  is  quite  simple  and  defensible. 

There  will  always  be  a  considerable  range  of  temperature 
in  the  steam,  whether  superheated  or  not,  between  admis- 
sion and  exhaust.  Any  exhaust  stroke  lengthens  the  time 
during  which  the  low-temperature  exhaust  steam  can  act 
on  the  high-temperature  walls  of  the  cylinder  and  steam 
ports,  thereby  cooling  them  below  the  temperature  of  ad- 
mission. Good  and  efficient  heat  jacketing  may  compensate 
in  a  measure  for  this  loss  by  reheating  part  of  the  steam 
during  expansion,  but  in  the  uniflow  machine  any  jacket- 
ing beyond  that  needed  to  take  care  of  plain  radiation  is 
unnecessary.  Each  annular  section  of  the  cylinder  wall 
area  is  in  contact  with  steam  of  approximately  its  own 
temperature  as  the  piston  sweeps  past  during  the  stroke, 
and  hence  the  temperature  difference  is  small  and  the 
tendency  to  condense  limited.  While  this  is  approximately 
true  over  limited  ranges  of  steam  temperature,  a  certain 
amount  of  exhaust  steam  must  be  reserved  for  compres- 
sion, and  this  steam  will  exercise  a  certain  cooling  effect 
on  the  walls  even  though  it  is  receiving  heat  from  the  work 
of  compression.  It  therefore  follows  that  for  high-tem- 
perature admission  it  is  best  to  divide  the  expansion  be- 
tween high-pressure  and  low-pressure  cylinders,  as  is  done 
by  the  Wolf  company. 

Another  feature  of  the  uniflow  machine  used  for  either 
saturated  or  superheated  steam  is  the  avoidance  of  pre- 
liminary  condensation   in   the   port  between   the  valve   and 


FIG.   2 LONGITUDINAL   SECTION   OF   UNIFLOW   LOCOMOBILE 

the  cylinder.  Here,  in  the  saturated  steam  engine  of  the 
single  valve  type,  is  an  unavoidable  passage,  often  long  and 
constricted,  which  must  be  used  alternately  by  exhaust  and 
live  steam,  the  former  chilling  the  metal  walls,  the  latter 
reheating  them.  Aside  from  the  volume  of  these  ports, 
which  forms  no  small  percentage  of  the  total  clearance, 
the  total  condensation  from  the  contact  of  all  the  steatA 
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witli  the  narrow  walls  of  the  port  is  coiisidorabk-,  ami  this 
is  (.■hniinatcd  by  the  imitlow  arrangciiiL-nt  with  the  short 
direct   pons  tisiii^  only  one  temperature  of  sleani. 

rile  mechanical  ccjnstruction  of  the  Wolf  unitlow  loco- 
iiiubile  is  shown  herewith.  .\  light  piston  valve  admits 
steam  superheated  to  about  650  dcg.  l-ahr.  through  ports 
in  the  sides  of  the  cylinder  walls.  On  the  opposite  side 
the  exhaust  port  is  controlled  by  a  similar  and  larger 
piston  valve  which  admits  it  to  alternate  ends  of  the  low- 
pressure  cylinder,  whence  it  rejects  to  the  condenser  liy 
means  of  central  ports  arranged  in  a  ring  around  tlie 
cylinder  walls.  These  are  uncovered  by  the  piston  near 
the  end  of  the  stroke,  the  cylinder  and  piston  being  made 
limg  enough  to  permit  nearly  all  the  stroke  to  be  made 
without  uncovering  the  central  ports.  Wire-drawing  is 
avoided  by  cutting  the  ports  diagonally  with  rounded  cor- 
ners. The  long  piston  nuist,  of  course,  appear  also  in  the 
high-pressure  cylinder,  which  accounts  for  the  position  of 
the  two  high-pressure  exhaust  ports  as  shown  in  Fig.  3 

High-pressure  and  low-pressure  indicator  cards  are  re- 
produced in  Fig.  4.  Note  that,  as  in  the  simple  uniflow 
engine,  admission  is  instantaneous,  expansion  beginning  at 
once,  the  governor  controlling  the  amount  of  steam  ad- 
milted  instead  of  the  time  of  admission.  A  certain  amount 
of  reheating  is  noticeable  in  the  expansion  line,  as  is  also  a 
sudden  drop  as  the  exhaust  port  is  uncovered.  Compression 
begins  to  show  at  about  two-thirds  of  the  exhaust  stroke. 

I'hc  superheater  employed  is  of  a  new  design  with  sets 
of  double-spiral  coils  connecting  two  manifold  headers. 
Steam  of  about  216  lb.  pressure  is  taken  from  a  small 
steam  dome  near  the  superheater  end  of  the  boiler,  enters 
one  header  and  crosses  to  the  other  through  the  spirals  of 
small  pipe,  arranged  in  "multiple,"  so  to  speak.  .\  more 
efficient  heat  interchange  between  the  hot  flue  gases  and  the 
non-absorptive  superheated  steam  is  claimed  for  this  ar- 
rangement than  could  be  had  with  the  older  continuous 
spiral  type.  The  friction  loss  due  to  passing  through  some 
300  linear  feet  of  spiral  superheater  pipe  is  avoided,  but 
at  overloads  this  multiple  type  of  superheater  seems  liable 
to  pass  saturated  steam  across  the  first  few  spirals  without 
there  being  sufficient  time  for  complete  superheating  to 
take  place.  No  provision  seems  to  have  been  made  for 
cleaning  out  the  entrained  cylinder  oil. 

The  engine  frame  contains  several  features  developed 
independently  by  the  American  locomobile  builders,  the 
Buckeye     Engine     Company.     Salem,     Ohio.       All     engine 


FIG.  3 — ll!l'.H-I-RESSURE  AND  LOW-PRESSfRE  CYLINDER  lASTING 

Stresses  have  been  removed  from  the  boiler  shell.  In  the 
earlier  German  locomobile  the  crank  shaft  and  its  bearings 
were  mounted  on  a  saddle  riveted  to  the  boiler  shell,  with 
the  cylinders  on  ,t  separate  saddle,  the  boiler  shell  forming 
the  engine  bed..  The  American  builders  did  not  take  kindly 
to  this  construction,  for  it  introduced  at  least  three  distinct 
disadvantages:     (  O   Engine  stresses  had  to  pass  through 


the  boiler  shell,  crossing  at  least  two  rivet  joints;  (2)  to 
allow  for  expansion  changes  the  engine  liad  to  be  aligned 
and  valves  set  under  full  steam  pressure;  (3)  a  copper 
gasket  about  0.25  in.  thick  had  to  be  put  under  the  flange 
of  all  combination  steam  dome  and  cylinder  castings, 
where  the  cylimlers  were  jacketed  by  live  boiler  steam,  and 
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FIG.    4 — INDICATOR    CARDS 

this  gasket  could  then  be  calked  tight  whenever  leaks  de- 
veloped under  working  stresses. 

The  American  builders  have  adopted  a  horizontal  box 
-A-frame,  connecting  the  crank-shaft  bearings  and  cylinders. 
The  latter  merely  rest  on  the  rear  saddle,  and  all  stresses 
pass  through  the  A-frame,  which  is  also  the  cross-head 
guide  on  the  usual  bored  American  construction.  The 
above-described  feature  has  either  been  adopted  from 
.\nierican  practice  or  else  developed  independently  in  Ger- 
many in  the  latest  Wolf  locomobile,  as  will  be  noted  from 
an  inspection  of  the  accompanying  illustrations. 

It  is  interesting  to  observe  the  sweeping  simplifications 
made  by  the  German  engineers  in  this  locomobile  over 
their  earlier  types  as  justified  by  the  presumably  greater 
efficiency  of  the  uniflow  cylinder  when  using  superheated 
steam.  They  have  discarded  the  flue-gas  jacketing  of  their 
tandem-compound  unit,  discarded  the  second  superheater 
before  the  low-pressure  cylinder,  returned  to  the  cross- 
compound  type  of  unit  with  direct  passage  of  the  steam 
through  both  cylinders,  and  in  every  way  simplified  the 
steam  cycle.  The  results  thus  far  have  been  below  the 
best  that  can  be  done  with  the  tandem  compound  arrange- 
ment with  two  superheaters,  such  as  .American  engineers 
adopted  as  the  best  type  of  locomobile. 

As  tested  by  Professor  Durfner.  of  the  University  of 
Prague,  the  steam  consumption  of  the  uniflow  cylinder 
locomobile  is  8.05  lb.  per  brake-hp-hr.  at  644  deg.  Fahr 
steam  temperature.  This  has  been  nearly  equaled  by  th< 
small  40-hp  "Russian"  type  with  double  superheat  and  low- 
pressure  cylinder  jacketed  in  the  steam  dome  and  the  high- 
pressure  cylinder  jacketed  in  the  smoke  box,  and  excetdei 
by  the  larger  "THC"  type,  double-superheat  tandem  com 
pound,  both  cylinders  jacketed  in  the  chimney  uptake  {th< 
type  adopted  by  the  .American  locomobile  builders).  Thi 
former  showed  4.67  kg.  steam  and  0.56  kg.  coal  per  brake 
hp-hr.  as  tested  by  Professor  Josse  in  1904,  the  load  01 
the  locomobile  being  55.1  hp,  and  the  latter  as  tested  b;, 
the  Magdeburg  Boiler  Association  in  1910  consumed  0.3I 
kg.  coal  and  3.21  kg.  steam  per  brake-hp-hr.  on  the  138-h' 
load.  This  latter  test  was  with  a  very  high  superheat  0 
806  deg.  Fahr.  and  constitutes  the  world's  record  in  Stear 
economy.  With  the  usual  superheat  temperature  of  aroun' 
750  deg.  Fahr.  about  9  lb.  is  the  common  value  of  Stear 
consumption.  This  record  has  been  duplicated  in  our  ow- 
country  by  the  first  .American  locomobile  ever  built  Tn 
output  ratings  of  the  new  Wolf  uniflow  locomobiles  rt) 
from  250  hp  to  600 -hp  in  six  units,  and  the  floor  area 
necessary  are  from  20  ft.  5  in.  by  8  ft.  9  in.  for  the  250-h 
unit  up  to  30  ft.  3  in.  by  12  ft.  9  in.  for  the  6oo-hp  unit. 
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The  Arc  as  a  Standard  of  Light 

At  the  recent  Birmingham  convention  of  the  British  As- 
sociation for  the  Advancement  of  Science  Mr.  J.  F.  Forrest 
presented  a  paper  relating  to  certain  researches  on  the 
:arbon  electric  arc  as  a  standard  of  light.  The  experiments 
ivere  based  on  the  fact  noticed  by  Violle  and  Blondel  that 
:he  intrinsic  brilliancy  is  independent  of  the  current  and 
the  arc  length  although  affected  by  impurities  in  the  carbon, 
rhe  lamp  is  so  arranged  that  an  image  of  the  bed  of  the 
TOsitive  carbon  is  thrown  upon  the  screen  in  front  of  the 
operator. 

Use  is  made  of  a  three-carbon  combination  with  the  elec- 
trodes so  positioned  as  to  eliminate  the  tendency  of  the 
ires  to  climb  up  the  negative  electrodes,  of  which  there 
ire  two. 

The  appearance  of  the  crater  is  most  interesting.  It  is 
nettled,  there  being  a  large  number  of  irregular  areas 
.vhich  are  brighter  than  the  background.  A  bright  patch 
ippears  to  spring  from  a  dark  patch,  to  spread  out,  star- 
fashion,  and  finally  to  merge  into  the  background.  The 
?dges  of  a  minute  crack  are  always  the  source  of  a  bright 
irea,  which  sometimes  moves  quite  slowly  over  the  face 
)f  the  crater.  Everywhere  over  the  crater,  but  particularly 
lear  the  edges  in  the  centers  of  bright  stars  there  can  be 
een  tiny  black  dots,  which  appear  and  disappear  with 
;reat  rapidity,  giving  the  patch  a  suggestion  of  winking, 
rhese  finally  tly  away.  They  may  be  impurities  or,  it  is 
ust  possible,  bubbles  of  liquid  carbon;  they  are  only  of  the 
)rder  of  3/40  mm  in  diameter. 

When  the  arcs  are  hissing  the  crater  is  no  longer  quies- 
ent,  but  suffers  violent  changes  of  temperature  and  of 
onfiguration  which  it  is  impossible  to  describe.  While 
lissing  is  actually  heard  a  bright  revolving  line  or  comma 
an  readily  be  seen  by  using  a  stroboscopic  method  of  ob- 
erv'ation,  but  it  almost  certainly  disappears  with  the  si- 
sncing  of  the  arc.  A  telephone,  connected  across  the  ter- 
iiinals  of  a  low-resistance  resistor,  carrying  all  the  cur- 
ent,  affords  a  ready  means  of  listening  to  the  note  emitted, 
lithout  the  distraction  of  outside  noises.  Starting  with  a 
Dud,  high-pitched  note,  the  volume  of  sound  and  the  pitch 
f  the  note  become  less  and  less  until  the  limit  of  audibil- 
ty  is  reached.  At  the  same  time  the  speed  of  rotation  of 
he  arc  becomes  lower  and  lower  until  it  is  visible  to  the 
aked  eye.  The  cessation  of  sound  and  of  rotation  of  the 
rater  are  apparently  simultaneous.  The  area  of  the  crater 
;  approximately  proportional  to  the  current.  The  current 
cnsity  is  1.5  amp  per  sq.  mm.  This  uniformity  is  what 
ne  would  expect. 

Photometric  observations  showed  results  close  enough 
ogether,  even  including  the  differences  in  the  experi- 
lenter  on  five  different  evenings  and  the  various  experi- 
lental  errors  which  only  great  elaboration  would  eliminate, 
0  encourage  one  to  investigate  further  with  those  grades 
f  carbons  which  are  found  most  suitable. 


of  accident  to  one  of  a  pair  of  duplicate  lines  feeding  an 
important  distribution  center  the  load  will  be  automatically 
transferred  to  the  second  unimpaired  cable.  Four  of  these 
automatic  switching  centers  are  provided,  two  of  them  be- 
ing underground  installations  in  prominent  public  squares. 
Mr.  Leopold  Stark  is  the  director  in  charge  of  construc- 
tion of  the  new  plant  at  Budapest. 


Erection  of  Municipal  Plant  at  Budapest 

Among  the  social  reforms  undertaken  by  the  recently 
lected  Mayor  of  Budapest  was  the  construction  of  a  mu- 
icipal  power  station  which  is  to  be  in  operation  by  next 
'eceniber.  The  prime-mover  equipment  comprises  two 
50O-kw  Melms-Pfenninger  turbines  driving  Blathy  10,000- 
olt,  50-cycle  alternators.  Steam  will  he  furnished  by  one 
|iir  of  Garbe  boilers  and  one  pair  of  Babcock  &  Wilcox 
Uts.  Motor  drive  is  to  be  employed  for  the  condenser 
iinps  and  other  auxiliaries.  Complete  protective  equip- 
ent  is  installed  on  the  high-tension  circuits,  and  both 
ind-operated  and  automatic  oil  switches  will  be  used. 
In  the  congested  districts  of  the  city  the  substations  will 
•  installed  in  public  and  private  buildings,  while  for  the 
itlying  regions  small  transformer  houses  are  provided, 
utomatic  oil  switches  are  also  so  arranged  that  in  case 


The  Photo-Electric  Cell  in  Photometry 

At  the  Pittsburgh  convention  of  the  Illuminating  Engi- 
neering Society  a  paper  by  Prof.  F.  K.  Richtmyer,  of 
Cornell  University,  relating  to  the  photo-electric  cell  in 
photometry  was  read  and  discussed.  The  following  para- 
graphs present  an  abstract  of  it: 

Since  the  discovery  of  the  so-called  photo-electric  phe- 
nomenon in  1888  the  process  of  manufacture  of  the  cells 
has  been  so  perfected  that  cells  of  sodium,  potassium  or 
rubidium,  sensitive  to  light  from  the  visible  spectrum,  are 
readily  obtainable  on  the  market.  Since  the  intensity  of 
the  current  furnished  by  these  cells  is  strictly  proportional 
to  the  intensity  of  illumination  on  the  sensitive  metal  sur- 
face, the  cells  may  be  used  for  intensity  measurements  over 
a  very  great  range. 

In  using  the  cell  the  negative  pole  of  a  battery  the  positive 
of  which  is  grounded  is  connected  to  the  alkali  metal  con- 
tained in  the  cell.  A  wire  sealed  through  the  glass  of  the 
cell  is  connected  through  an  electrometer  or  galvanometer 
to  the  earth.  When  a  beam  of  light  is  allowed  to  fall  on 
the  metal  surface  a  current  of  electricity  is  produced  in  the 
circuit. 

The  strength  of  the  current  will  depend  on  several  things: 
It  increases  as  the  electromotive  force  of  the  battery  is  in- 
creased up  to  a  certain  point — at  least,  this  is  true  for  most 
cells  obtainable  on  the  market.  It  depends  very  greatly  on 
the  color  (wave-length)  of  the  incident  light.  But  if  these 
two  are  maintained  constant  the  strength  of  the  current  is 
absolutely  proportional  to  the  intensity  of  illumination  on 
the  metal  surface  over  an  enormous  range  of  intensities. 

The  currents  furnished  are  in  most  cases  comparatively 
small.  Only  the  higher  illuminations  (say  20  or  30  ft.- 
candles  for  white  light)  produce  currents  large  enough 
to  be  measured  by  a  sensitive  galvanometer.  These  currents 
are  of  the  order  of  magnitude  of  io"°  amperes.  For  the 
more  common  illuminations  (say  from  0.0005  ft.-candle  up) 
a  sensitive  electrometer  is  necessary.  Although  the  latter 
instrument  is  somewnat  more  troublesome  to  handle  than 
a  galvanometer,  the  possibilities  of  this  method  of  measure- 
ment more  than  justify  its  use. 

One  may  use  an  electrometer  in  either  of  two  ways.  If 
the  illuminations  are  very  small,  the  electrometer  should  be 
connected  directly  in  circuit,  the  electrometer  replacing  the 
galvanometer  of  the  previous  connection.  A  key  makes  it 
possible  to  discharge  or  insulate  the  pair  of  quadrants  to 
which  it  is  connected.  A  condenser  may  be  used  in  parallel 
with  the  electrometer  to  vary  its-  current  sensibility  as  re- 
quired. One  of  the  several  types  of  air  condensers  is  most 
successfully  used. 

With  this  arrangement  the  procedure  is  essentially  as  fol- 
lows: The  illumination  to  be  measured  is  allowed  to  fall 
on  the  cell  and  the  key  is  kept  closed  until  stationary  con- 
ditions have  been  reached.  The  key  is  then  opened  and  the 
rate  of  drift  of  the  electrometer  is  measured  by  a  stop 
watch  or  chronograph.  If  C  is  the  capacity  of  the  elec- 
trometer system.  A'  its  constant  (that  is,  the  number  of 
volts  necessary  to  deflect  it  one  scale  division)  and  R  the 
measured  rate  of  drift  in  divisions  per  second,  then  the 
current  /  is  given  by  /  =  CKR.  The  capacity  used  with 
the  electrometer  should  be  such  that  the  rate  of  drift  does 
not  exceed  2  mm  or  3  mm  per  second.  However,  with  a 
good  telescope  and  scale  and  proper  insulation  and  screen- 
ing for  the  electrometer  rates  of  drift  as  low  as  a  few 
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hundredths  of  a  niillinictcr  per  second  can  be  accurately 
measured. 

Tliis  "rate  of  drift"  method  has  its  objections,  partly 
owing  to  the  fact  that  a  comparatively  long  time  is  required 
for  each  observation.  The  writer  used,  as  a  substitute  for 
it  in  some  cases,  the  "ballistic"  method.  This  requires  in 
front  of  the  cell  a  shutter  which  can  be  opened,  mechanic- 
ally or  otherwise,  for  a  definite  time  interval.  In  this 
method,  having  previously  opened  the  key,  the  shutter  in 
front  of  the  cell  is  opened,  allowing  the  illumination  to  fall 
on  the  cell  for  the  desired  time  interval,  wliich  must  be 
accurately  measured.  During  this  interval  the  electrometer 
has  been  given  a  certain  charge,  in  consequence  of  which  a 
permanent  deflection  is  observed  after  the  shutter  is  closed. 
If  S  is  this  deflection,  T  the  time  of  exposure,  and  C  and  K 
have  the  same  values  as  before,  the  current  is  given  by 
/  =  CKS/T. 

The  ballistic  method  is  useful  for  a  great  variety  of  labo- 
ratory measurements.  Experiment  seems  to  show  that  at 
least  for  moderate  illuminations  the  quantity  of  electricity 
discharged  by  such  a  cell,  subjected  to  a  constant  illumina- 
tion, is  accurately  proportional  to  the  time  of  exposure, 
even  when  the  duration  of  the  illumination  is  only  a  small 
fraction  of  a  second.  This  makes  it  possible  to  make 
"snapshot"  measurements  of  the  candle-power  of  a  fluctu- 
ating light  source.  The  magnitude  of  the  quantities  con- 
cerned was  indicated  by  an  experiment  in  which  a  deflection 
of  several  centimeters  was  obtained  by  an  exposure  to  a 
Xernst  glower  of  o.ooi  second.  The  glower  was  two  or 
three  feet  from  the  cell.  It  is  unnecessary  to  emphasize 
further  the  possibilities  in  this  direction,  for  there  are 
numerous  experiments  where  instantaneous  candle-powers 
are  desirable  under  conditions  where  measurement  by  eye 
is  almost  impossible.  Also,  one  may  easily  reverse  the 
process  and  measure  a  time  interval,  as,  for  example,  the 
speed  of  a  photographic  shutter. 

When  used  with  the  ballistic  method  the  photo-electric 
cell  acts  as  a  time  integrator  of  light  intensity,  in  much 
the  same  way  as  the  electrolytic  cell  acts  as  a  time  integrator 
for  the  electric  current.  In  other  words,  suppose  it  is  de- 
sired to  find  the  average  intensity  of  a  fluctuating  light 
source  over  a  certain  time  interval,  long  or  short.  One 
would  simply  have  to  expose  the  cell  to  the  light  source 
for  the  desired  interval  and  read  the  resulting  deflection. 
This  divided  by  the  time  gives  the  average  rate  of  deflection. 
By  comparing  this  rate  with  that  produced  by  a  known  light 
source  the  average  candle-power  of  the  first  source  is  at 
once  obtained. 

A  second  method  of  using  the  electrometer  in  connection 
with  the  photo-electric  cell  is  to  connect  the  instrument  to 
the  terminals  of  a  high  resistance,  through  which  the  current 
flows  on  its  way  to  earth.  The  principle  of  this  method  is. 
of  course,  identical  with  the  method  of  measuring  current 
by  a  voltmeter  and  resistance.  Using  this  device  Professors 
Nichols  and  Merritt  have  with  great  rapidity  measured  the 
densities  of  a  series  of  photographic  negatives.  While  this 
method  has  the  advantage  of  giving  the  current  directly  by 
the  steady  deflection  of  the  electrometer,  its  use  is  limited  to 
cases  where  fairly  high  intensities  are  available. 

The  manner  in  which  the  photo-electiic  current  depends 
on  the  wave-length  or  wave-length  composition  of  the  inci- 
dent light  is  a  crucial  question  when  considering  the  appli- 
cation of  the  photo-electric  cell  to  photometry.  Numerous 
investigators  seem  to  agree  that  as  ordinarily  used  the  cell 
obtainable  on  the  market  has  a  wave-length  sensibility  curve 
which,  while  agreeing  fairly  well  in  shape  with  the  luminos- 
ity curve  of  the  human  eye.  is  nevertheless  quite  different 
in  position,  having  its  maximum  much  farther  toward  the 
violet  end  of  the  spectrum.  The  sensibility  curve  as  deter- 
mined some  time  ago  by  the  writer  for  one  of  the  cells  then 
obtainable  had  its  maximum  at  about  0.4611.  although  its 
exact  position  is  in  some  doubt  on  account  of  the  difficulty 
of  obtaining  a  satisfactory  curve  for  the  energy-  distribution 


of  acetylene,  the  source  used,  in  the  blue  and  violet.  Later 
experiments  by  Qther  investigators  seem  to  show  that  the 
maximum  is  even  farther  toward  shorter  wave-lengths  than 
here  indicated. 

The  high  sensibility  to  blue  and  violet  constitutes  the  chief 
objection  to  the  general  use  of  the  photo-electric  cell  for  all 
photometric  measurements.  One  can  readily  see  that  a 
slight  preponderance  of  blue  in  the  light  as  measured  by  eye 
would  make  a  vast  difference  in  the  measurement  by  the 
photo-electric  cell,  unless  the  latter  measurement  were  made 
by  use  of  a  very  carefully  selected  set  of  absorbing  screens, 
so  chosen  as  to  give  the  cell  a  sensibility  curve  approxi- 
mating that  of  the  human  eye.  On  account  of  the  high 
absorbing  power  which  such  a  set  of  screens  must  neces- 
sarily have,  the  sensibility  of  the  device  would  be  greatly  ^ 
reduced. 

For  this  reason  it  seems  probable  that  the  most  useful 
applications  of  the  photo-electric  cell  at  the  present  time 
must  be  limited  either  to  cases  involving  monochromatic 
or  isochromatic  light  sources,  or  else  to  investigations  where 
the  actual  intensity,  photometrically  measured,  is  of  only 
secondary  importance.  If,  for  example,  one  were  making 
a  series  of  "stroboscopic"  snap-shots  of  an  alternating- 
current  arc  over  one  cycle,  he  would  not  expect  the  re- 
sulting curve  to  agree,  either  in  magnitude  or  position  of 
its  maximum,  with  the  curve  obtained  by  ordinary  means. 
It  is  possible,  however,  to  isolate  any  wave-length  from 
such  an  arc  by  means  of  a  spectrometer,  and  by  means  of 
the  photo-electric  cell  follow  it  during  one  cycle  under 
conditions  of  intensity  and  color  which  would  render  eye 
measurement  impossible.  Furthermore,  it  is  to  be  remem- 
bered that  in  the  blue  and  violet  region,  where  eye  measure- 
ment becomes  very  difficult,  the  cell  becomes  most  sensitive. 

In  addition  to  the  difficulties  previously  mentioned,  name- 
ly, the  great  care  which  must  be  exercised  in  studying 
differently  colored  illuminations  and  also  the  fact  that  the 
electrometer  is  somewhat  more  troublesome  to  handle  than 
a  galvanometer,  there  exists  one  great  source  of  trouble, 
due  apparently  to  the  fact  that  a  photo-electric  cell,  even 
in  the  dark,  will  allow  a  small  current  to  flow  if  an  electro- 
motive force  be  impressed  on  its  terminals.  This  seems  to 
be  caused  by  the  walls  of  the  cell  possessing  a  resistance 
which  is,  of  course,  not  infinite.  This  leakage  current  is 
fortunately  too  small  to  be  of  serious  disturbance  when  one, 
is  measuring  intensities  of  several  foot-candles.  But  when, 
working  with  lower  illuminations  of  a  few  hundredths  of 
a  foot-candle  the  leakage  current  becomes  a  serious  source 
of  error.  In  fact,  it  may  become  much  greater  than  the 
photo-electric  current  itself.  In  any  event,  either  it  must  b< 
determined  and  a  corresponding  correction  made,  or  it  must 
be  eliminated  by  charging  the  cell  to  such  a  potential  that, 
the  difference  of  potential  between  the  alkali  surface  ancj 
the  receiving  wire  is  zero,  in  which  case  there  is  n< 
leakage  current.  Later  cells  of  improved  construction  havi, 
reduced  this  difliiculty  very  greatly. 

Although  the  proportionality  between  photo-electric  cur 
rent  and  intensity  of  illumination  seems  to  hold  over  ; 
very  great  range  of  intensities,  it  is  probably  not  safe  t' 
e.xpose  any  cell,  for  any  length  of  time  at  least,  to  the  ver, 
high  illuminations  (several  hundred  foot-candles).  A  eel 
used  by  the  writer  gave  consistent  and  reproducible  result 
for  months  when  used  only  on  moderate  illuminations,  unti 
in  one  experiment  it  was  exposed  at  intervals,  totaling  per 
haps  thirty  minutes,  to  a  2000-cp  arc  two  or  three  fee 
away.  For  weeks  afterward  this  cell  gave  very  errafi 
readings  when  used  again  on  lower  illuminations,  the  cur 
rents  being  not  only  not  reproducible,  but  even  varyin 
with  a  constant  illumination,  as  if  to  indicate  that  som 
sort  of  instability  had  been  produced  by  the  very  hig 
intensity. 

The  writer  stated  tKst.  in  spite  of  some  serious  difficultie' 
the  photo-electric  cell  is  being  used  more  and  more  as 
photometric  device  for  special  purposes. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Novel  Motor  Application  in  a  Church 

From  the  standpoint  of  electric-motor  application;  the 
First  Baptist  Church  of  Worcester,  Mass.,  is  one  of  the 
most  completely  equipped  edifices  devoted  to  religious  pur- 
poses in  the  East.  In  addition  to  the  usual  motor-driven 
vacuum-cleaning,  organ-blovk'ing,  ventilating  and  exhaust 
fan  equipments,  the  auditorium  is  provided  with  a  motor- 


FIGS.    I    AND   2 MOTOR-DRIVEN    CURTAIN    AND    MOTOR-CONTROL 

RHEOSTAT,    FIRST    BAPTIST    CHURCH,    WORCESTER,    MASS. 

operated  curtain  illustrated  in  the  accompanying  photo- 
graph, which  separates  the  main  body  of  the  church  from 
the  Sunday-school  room.  The  curtain  is  of  wooden  con- 
struction, 8  in.  thick,  and  is  36  ft.  long,  its  height  being 
about  30  ft.  It  weighs  about  6000  lb.,  but  through  the 
use  of  counterweights  it  is  easily  run  up  and  down  by  a 
4"hp,  550-volt  direct-current  motor  placed  among  the 
rafters  of  the  church.  The  curtain  can  be  raised  or  low- 
ered in  thirty-eight  seconds  without  the  slightest  noise,  the 
motor  being  controlled  at  a  starting  box  at  one  side,  as 
shown  in  Fig.  2.  It  is  customary  to  raise  the  curtain  dur- 
ing the  singing  of  the  final  hymn,  if  the  Sunday-school 
room  has  been  isolated  during  the  remainder  of  the  service, 
and  the  majority  of  the  congregation,  whose  backs  are 
turned  to  the  curtain,  do  not  become  aware  of  the  change 
unless  the  day  is  dark  enough  for  the  additional  supply 
of  natural  light  to  attract  attention.  Service  is  supplied  by 
the  Worcester  Electric  Light  Company. 


Development  in  Baltimore 

A  booklet  showing  the  development  of  the  Consolidated 
jas.  Electric  Light  &  Power  Company  of  Baltimore  refers 
0  the  existing  field  for  the  increased  use  of  gas  and  elec- 
ricity,  particularly  for  motors,  in  Baltimore.  The  com- 
'any  has  made  a  canvass  to  reveal  the  use  of  steam  in 
lower  plants  and  factories  in  Baltimore  and  vicinity.  The 
anvass  showed  that  there  were  433  steam  plants,  with  an 
nstallation  of  76,000  hp,  where  electricity  could  be  used 


economically  as  a  substitute.  As  compared  with  this, 
the  company  has  1617  motor  installations  on  its  circuits, 
while  the  motors  in  use  have  an  aggregate  rating  of 
50,800  hp.  If  the  business  in  sight  could  be  obtained  at  the 
average  rate  of  $25.50  per  hp-yr.,  it  would  add  over 
$2,000,000  a  year  to  the  company's  earnings. 

Before  a  commercial  department  was  established  by  the 
company  the  increase  in  electric  output  was  much  smaller 
than  it  is  now.  The  increase  in  kilowatt-hours  sold  in  1904 
compared  with  1900  was  15. 1  per  cent.  In  the  nine  years 
following  the  establishment  of  a  commercial  department, 
from  1904  to  1913,  the  increase  was  661.6  per  cent.  The 
number  of  electric  meters  in  1913  was  31,292,  as  compared 
with  3613  in  1903.  The  number  of  square  miles  of  terri- 
tory served  was  270  in  1913,  as  compared  with  30  in 
1903.  The  average  selling  price  in  1913  was  2.5  cents  per 
kilowatt-hour,  as  compared  with  6  cents  in  1903. 


Dairyman's  Saving  with  Electric  Milkers 

One  dollar  per  month  for  each  cow  milked  is  the  saving 
which  the  dairyman  can  accomplish  by  the  use  of  an  elec- 
tric milking  machine,  according  to  Mr.  James  E.  David- 
son, vice-president  and  general  manager  of  the  Pacific 
Power  &  Light  Company,  Portland,  Ore.,  who  presented  a 
paper  on  electrified  farming  before  the  recent  Seattle  con- 
vention of  the  Northwest  Electric  Light  &  Power  Asso- 
ciation. 

Roughly,  one  man  with  a  four-unit  milking  machine  can 
milk  four  times  as  many  cows  as  he  can  by  hand  in  the 
same  length  of  time.  Incidentally,  the  central  station 
obtains  a  load  that  is  guaranteed  for  every  day  in  the  year. 


MILKING    cows    liY    ELECTRICITY    NEAR    PORTLAND,    ORE. 

with  an  early-morning  load  that  is  of  special  benefit. 
Every  cow  milked  by  the  machine  earns  for  the  company 
$1.75  per  year,  figuring  that  one  four-unit  machine  will 
handle  a   herd  of  twenty-eight  cows. 

"Eight  times  out  of  ten,"  said  Mr.  Davidson,  "the  sales- 
man who  is  trying  to  sell  an  electric  milking  machine  will 
accomplish  his  result  if  he  directs  attention  to  the  facts 
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that  with  electric  milking  75  per  cent  of  the  cost  of  milk- 
ing is  given  back  to  the  dairyman  in  net  profits;  that  the 
output  of  milk  i.-s  cleaner  and  better  bccau.>ic  of  the  de- 
creased number  of  bacteria,  and  that  the  use  of  the  machine 
dissipates  the  nishtniare  of  always  trying  to  find  a  reliable, 
cleanly,  gentle  and  efficient  man  who  will  stay  right  on  the 
job  twice  a  day,  365  days  in  the  year,  who  has  a  disposi- 
tion so  patient  that  he  will  gently  milk  a  cow  while  she 
slaps  her  tail  around  his  neck  and  places  her  foot  in  the 
bucket,  or  who  will  coolly  sit  down  beside  a  hot  cow  and 
milk  her  in  fly-time  with  the  thermometer  100  deg.  in  the 
shade ! 

"The  point  is,  don't  talk  technicalities;  talk  sense  with 
cents." 


State  Fair  Electrical  Exhibits  for  Farmers 

Year  by  year,  state  fairs  arc  becoming  more  and  more 
important  to  electrical  manufacturers  as  mediums  for  in- 
troducing electrical  appliartces  among  farmers.  The  in- 
crease over  last  year  in  the  number  of  companies  which 
exhibited  small  gasolinc-engine-driven  electric-generating 
plants  during  the  recent  Wisconsin  State  Vair  at  Milwaukee 
shows,  for  example,  that  these  companies  have  realized  the 
opportunity  afforded  for  exhibiting  their  products  to  a 
class  of  citizens  heretofore  reached  in  only  a  casual  way. 
And,  on  the  other  hand,  the  eagerness  with  which  the  rural 
visitors  viewed  the  newly  developed  electric-lighting  plants 
and  motor-driven  farm  appliances  should  prove  the  re- 
ceptive attitude  of  the  farmer  as  a  user  of  electricity.  Of 
the  four  thoroughfares  which  extended  the  length  of  the 
fair  grounds  at  Milwaukee,  two  were  devoted  almost  en- 
tirely to  the  exhibit  of  machinery.  Among  these  displays 
were  many  internal-combustion  engine-driven  generating 
plants  and  various  motor-operated  farm  appliances,  such 
as  cream  separators,  automatic  milkers,  refrigerating 
plants,  milk-bottle  fillers,  water-pumping  systems,  washers 
and  wringers,  tool  grinders,  etc. 


Electrifying  a  Water-Meter  Factory 

In  the  following  paragraphs  are  given  the  essentials  of  a 
motor-service  survey  lately  made  by  a  central-station  com- 
pany in  a  water-meter  factory  operated  by  steam  and  con- 
taining nearly   170   productive   machines.     The   equipment 
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FIG.    I — TYPICAL    LAYOUT    SHEET    FOR    FIRST    FLOOR 

consisted  mainly  of  machine  tools  common  to  iron-working 
establishments,  including  many  lathes,  grinders,  blowers, 
planers,  drills,  milling  machines  and  other  appliances  of 
moderate  size.  On  account  of  the  first  cost  of  individual 
motor  drive  it  was  considered  desirable  to  figure  the  instal- 
lation on  a  group-drive  basis,  leaving  to  the  owners  such 
gradual   change   to   direct-connected    motors   as   might   be 


found  desirable  in  the  future.  The  data  obtained  are  rep- 
resentative of  conditions  in  small  machine  shops  where 
groui)  driving  is  the  line  of  attack  on  behalf  of  the  installa- 
tion of  central-station  service  to  take  the  place  of  mechani- 
cal drive  by  steam  or  other  power. 

The  plant  was  driven  by  shafting  and  belts  from  a  simple 
non-condensing  engine  of   about    loo-hp   rating,   steam  at 
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90-Ib.  pressure  being  supplied  from  a  boiler  with  a  66-in. 
shell.  The  size  of  the  building  was  too  great  for  the  needs 
of  the  factory  owners,  so  the  motor  service  included  an 
allowance  for  electricity  resold  to  tenants,  which  resulted 
in  an  estimated  saving  of  13  per  cent  over  present  costs,  by 
the  installation  of  central-station  service.  In  assembling 
the  data  secured,  the  central  station's  engineers  plotted  on 
8-in.  by  lo-in.  tracing  cloth,  for  each  floor  of  the  building 
and  its  annex,  the  machine  layouts  existing  and  proposed. 
The  location  of  all  shafting,  pulleys,  belts  and  other  equip- 
ment which  would  be  eliminated  by  the  installation  of  cen- 
tral-station service  was  shown  in  dotted  lines.  On  eacir 
sheet  below  the  machine  layout  diagram  a  4-in.  by  8-in. 
space  was  left  blank,  upon  which  the  key  to  machine  num- 
bers, motors,  etc.,  could  be  typewritten  when  the  tracing 
was  blueprinted.  The  reduction  in  shafting  and  belting 
could  thus  be  seen  at  a  glance,  as  shown  in  the  accompany- 
ing typical  layout  sheet  for  the  basement.  In  this  case  a 
hoisting  winch,  three  grinders,  a  tumbler,  a  blower,  i 
boiler-feed  pump  and  an  air  compressor  would  be  driven  ir 
two  groups,  motor  A,  of  7.5-hp  rating,  caring  for  all  tool; 
except  the  boiler-feed  pump,  which  is  scheduled  for  opera- 
tion by  motor  B,  of  i-hp  rating.  The  speed  of  the  mair 
shafting  is  also  indicated. 

As  an  instance  of  the  improvements  to  be  effected  by  thi 
use  even  of  group  motor  driving,  the  sheet  shows  that  wit! 
this  installation  the  former  steam  engine  would  be  elimii 
nated.  with  the  two  pulleys,  shafting  and  two  belts  whict 
run  the  machinery  on  the  first  floor,  besides  a  large  pulle> 
and  belt  required  by  the  shop  annex.  The  withdrawal  0 
this  equipment  would  result  in  a  cut  in  the  basement  shaft 
ing  as  indicated  on  the  print  and  consequent  improvement  ii 
the  driving  conditions  from  the  friction  standpoint. 

On  account  of  the  large  number  of  small  machines  in  th 
plant,  space  need  not  be  taken  here  to  reproduce  the  com 
plete  list,  but  some  of  the  features  of  the  proposed  installs 
tion  deserve  mention,  especially  in  connnection  with  th 
capabilities  of  electric  service  in  simplifying  the  drivin; 
conditions.  On  the  first  floor  three  motors,  aggregating  i 
hp,  are  required  to  drive  the  various  drills,  boring  mill.' 
planers  and  lathes  in  three  groups. 

The  survey  indicated  that  here  the  shafting  could  be  O' 
in  three  places,  establishing  a  convenient  sectionalizatio 
for  sub-department  overtime  service.  Five  pulleys  and  bel' 
serving  other  floors  are  eliminated  bv  the  introductior 
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the  electric  drive.  On  the  other  floors  the  proposed  layout 
for  electric  service  does  away  with  long  runs  of  shafting 
transmitting  power  to  distant  departments,  notably  in  the 
supply  of  service  to  a  few  machines  located  in  the  basement 
annex  and  in  the  removal  of  quarter-turn  belts  and  other 
inefficient  arrangements.  On  the  first  floor  annex,  for  ex- 
ample, a  group  of  three  planers  formerly  driven  by  a 
quarter-turn  belt  would  be  operated  by  a  5-hp  motor  inde- 
pendently of  the  main  shafting  in  this  portion  of  the  build- 
ing. Elsewhere  the  study  showed  that  different  motors 
could  be  arranged  to  divide  loads  between  them,  enabling 
the  overload  characteristics  of  individual  machines  to  be 
utilized  in  emergencies. 

By  actual  test  it  was  found  that  the  friction  load  in  the 
building  was  30.4  hp,  or  55  per  cent  of  the  maximum  power 
demand.  The  relative  cost  of  steam  and  electric  operation 
was  estimated  as  follows : 

Cost  of  steam  operation    (average  hp.  45;   hours  per  week,   55;   hp-hr.   per 

year.   128,700:   ni.iximum.   55   hp) : 

288  tons  of  coal,  at  $4.85 $1,396.80 

Enpineer,  at  $15   per   week 780.00 

Oil,   waste  and  supplies 75.00 

Repairs    75.00 

Insurance    (boiler    and    accident) 20.00 

Interest    (5   per   cent),   depreciation    (6   per   cent)    on   investment 

of    $4,000 440.00 

Removal    of    ashes 50.00 

Gas  and  supplies  for  gas  (owner  and  tenants) 120.00 

Net    steam    drive    cost $2,956.80 

Cost    of    operation    as    esli!n,ited    {average    hp,    35;    hours    per    week,    55; 
maximum,   50  hp)  : 

Electrical  service  from  local  central  station $2,057.40 

Coal  for  heating,   75   tons,   at  $4.85   per  ton 363.75 

Labor,  lamps,  renewals  and  motor  oil 225.00 

Interest  (5  per  cent),  depreciation  (6  per  cent)  on  investment 
of  $3,200  (67  hp  in  motors,  lighting  transformers  and  meters, 
$2,400;  230  lamps,  wiring  and  installation  of  apparatus  and 
shafting  overhauling,  $800) 352.00 

Gross  cost  of  electrical  service $2,998.15 

The  investigation  showed  that  the  owners  of  the  factory 
could  count  upon  a  net  sale  of  electricity  amounting  to 
$415.48  to  tenants,  leaving  a  net  cost  of  installing  and 
operating  the  electric  drive  of  $2,582.67  and  giving  an  esti- 
mated annual  saving  of  $374.13  over  present  costs. 


Colored-Tab  System  of  Customers'  Records 

A  contract-card  file  of  all  its  customers,  both  past  and 
present,  is  kept  by  the  Consumers'  Llectric  Light  &  Power 
Company,  of  New  Orleans,  and  with  the  aid  of  a  simple 
system  of  color  tabs  devised  by  the  manager,  Mr.  Thomas 
Rhodes,  is  of  the  greatest  service  in  tracing  the  history  of 
iny  given  customer,  character  of  his  service,  etc.  The 
;ard  form  of  contract  is  used  by  the  company,  these  cards 
being  filed  in  cases  in  the  order  of  streets  and  street  num- 


COLORED-TAB  SYSTEM   OF  CUSTOMERS    RECORDS 

The  name  of  the  salesman  securing  the  business  is  indi- 
ated  by  affixing  red,  white  and  green  clip-tabs  temporarily 
)  the  right-hand  side  of  the  corresponding  contract  card. 
Jnder  the  city  electrical  ordinances  installations  may  be 
lade  and  temporarily  continued  in  service  three  months, 
unng  which  period  an  inspection  must  be  made  before  the 
nal  approval  for  continued  service  is  given.     Condition  of 


inspection  is  therefore  indicated  on  the  contract  cards  by 
the  position  of  the  salesmen's  credit  tabs.  .\  tab  on  the 
right  shows  that  the  installation  has  not  yet  been  noted,  but 
as  soon  as  approval  is  conferred  the  clip  is  transferred  to 
the  left  side,  completing  the  record.  At  the  center  of  the 
"disconnected"  cards  (filed  with  the  rest)  are  affixed  the 
master  tabs  which  give  information  concerning  former 
customers  not  now  connected  to  the  company's  lines.  A 
yellow  clip  shows  that  the  house  is  vacant;  blue,  customer 
using  gas ;  pink,  customer  using  competitive  electric  service, 
and  double  clips,  disconnected  for  non-payment  of  bill. 
Some  of  the  earlier  contracts  were  taken  in  standard  sheet 
form,  but  these  are  also  represented  by  card  duplicates  in 
the  customer's  file,  the  same  system  of  tabs  being  applied. 


"It  Is  as  Easy  to   Start   an   Electric   Motor  as  to 
Stop  a  Gas  Engine" 

In  going  after  motor  load  at  Arlington,  Wash.,  popula- 
tion 2000,  the  Jim  Creek  Water,  Light  &  Power  Company 
has  adopted  the  telling  slogan :  "It  is  as  easy  to  start  an 
electric  motor  as  it  is  to  stop  a  gas  engine."  Already  the 
company  has  eight  motor  users,  besides  a  6oo-hp  motor  in 
service  seven  hours  daily   pumping  the  city  water. 

Recently  Mr.  E.  G.  Robinson,  local  manager,  ran  an 
effective  advertisement  in  the  two  local  newspapers  which 
gave  good  results,  as  it  was  especially  adapted  for  use  in 
a  small  community  where  all  know  one  another.  At  the 
top  of  a  three-column  display  space  appeared  the  line 
"Electric  Power,"  and  below  at  the  right  was  a  list  of 
satisfied  motor  users.  Paralleling  this  on  the  left  was  a 
second  column  headed  "List  of  Dissatisfied  Motor  Users," 
the  space  beneath  being,  of  course,  blank.  "This  gave 
every  prospective  patron  a  list  of  our  motor-service  cus- 
tomers," said  Mr.  Robinson,  "so  that  he  could  make  a  per- 
sonal investigation  to  see  if  it  was  hot  air  we  were  hand- 
ing out." 


Ice-Making   and    Reft-igeration    from   the   Central 
Station  Viewpoint 

Mr.  C.  II.  Stevens,  manager  of  the  power  engineering 
bureau  of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  contributed  a  paper  to  the  recent  International 
Congress  of  Refrigeration  in  Chicago  which  is  of  interest 
to  electrical  men.  It  is  entitled  "Artificial  Ice-Making  and 
Refrigeration  from  the  Standpoint  of  the  Central  Station." 
The  author  said  that  it  has  only  been  within  a  compara- 
tively short  time  that  the  field  of  refrigeration  has  received 
the  specialized  treatment  from  electric-service  companies 
that  it  deserves.  At  the  present  time,  however,  several 
companies  have  reached  the  point  where  the  word  "super- 
specialization"  would  best  apply  as  expressing  the  intensive 
manner  in  which  they  are  going  after  the  business.  Some 
of  the  larger  companies  now  employ  refrigerating  engi- 
neers to  advise  customers  so  that  the  best  economy  and 
efficiency  may  be  obtained.  Mr.  Stevens  gave  three  rea- 
sons why  these  efforts  are  made.  The  first  is  the  load- 
factor  of  refrigeration  and  ice-making,  which  is  materially 
higher  than  that  of  the  average  business.  In  the  second 
place  electric-service  companies  believe  that  before  long 
artificial  refrigeration  will  be  used,  at  least  to  some  degree, 
in  practically  all  types  of  buildings.  They  also  believe  that 
natural  ice  will  soon  be  entirely  superseded  by  artificial  ice, 
in  the  cities  at  least.  This  development  will  require  a 
tremendous  amount  of  energy,  and  it  therefore  opens  up 
an  almost  unlimited  field  for  the  use  of  electricity.  As  the 
central  stations  are,  as  a  rule,  in  a  position  to  produce 
energy  more  cheaply  than  individuals,  they  should  be  able 
to  get  this  business  if  they  are  willing  to  sell  the  energy  at 
a  small  margin  of  profit.  This  con.stitutes  the  third  reason 
for  the  interest  in  the  subject  by  central-station  managers. 
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The  author  explained  some  of  the  systems  of  charging'  for 
central-station  energy  and  pointed  out  how  the  long-hour 
service  and  high  load-factor  of  refrigeration  and  ice- 
making  enatiU'd  this  class  of  husiness  to  earn  a  cheaper  rate 
than  the  average  manufacturing  process. 
Data  o.v  Electrically  Operated  Refrigeration  Plants 

Data  on  twenty-five  electrically  driven  refrigerating 
plants  supplied  with  central-station  energy  were  given,  as 
in  Table  1.  These  figures  were  summarized  in  relation  to 
consumption  of  energy  as  shown  in  Table  II. 

In  general  the  energy  consumption  per  cubic  foot  of 
storage  room  increases  as  the  volume  of  the  rooms  and 
size  of  plants  decrease.  The  fur-storage  plant  is  an  ex- 
ception, and  this  can  be  explained  by  the  fact  that  the  con- 
tents of  the  room  are  changed  but  once  a  year. 

Up  to  about  two  years  ago  practically  all  ice  plants  of 
large  size  were  operated  by  steam  engines.  This  was  due 
to  the  fact  that  usually  the  plants  were  making  ice  from 
distilled  water,  obtaining  the  greater  part  of  the  distillate 
from  the  exhaust  from  their  engines.  With  this  handicap 
of  the  engine  exhaust  to  overcome,  the  central  station  did 
not  consider  the  field  of  sufficient  importance  to  adopt  new 
rates  to  apply  directly  to  this  business. 

At  the  present  time,  however,  there  are  in  this  country 
at  least  twelve  artificial  ice  plants  of  over  90  tons  rating 

TABLE  I — ^DATA  ON  REFRIGERATING  PLANTS 


City 


Wholesale  meat  markets ; 

Swift  &  Co 'Philadelphia 

Sch  sanschild     &     Sulz- 
berger  'Philadelphia 

Armour  &  Co Philadelphia 

A    Booth  &  Co Chicago 

Lake  Superior  Fish  Co . .  .  Chicago 

Withheld '  Pittsburgh.. 


Packers;  ' 

Vienna  Sausage  Co Chicago. . . 

Sulzberger  &  Sons Pittsburgh 

Kingan  &  Co !  Pittsburgh 

Schwa  rzschild     &     Sulz- 
berger  New  Orleans 


Provisions: 

S.  Ershowsky 

P.  Ohl 

John  J.  Felon  &  Co 

C.  S«hnck  &  Co 

George  S.  Sloan 

George  Middendorf  &  Co . 


New  York. 
New  York 
New  York. 
New  York. 
Chicago. . .« 
Chicago. ... 


Retail  meat; 
J.  J.  Schnitzius. 

N.  Frey 

Klein  Bros 

Zambreno  Bros. 
F.  P.  Bell 


Philadelphia 
New  Orleans 

Chicago 

Chicago 

,  Philadelphia 


Fur  storage: 

Balch.  Price*  Co 
Julius  Klugman. . . 
H.  Jaeckcl  &  Sons 
C.  G.  Gunther's  Soi 


•No.  9  has  two  compressors. 


S    1^ 


8    22.9801  25.728  '1.12 


6  lis. 732  30.448 
15  '21,384  42.636 
12123.190    30.456 

7  7.690  14.880 
20    94.000:159,250 


4.340  6.000 
39.68O1  76,292 
37.450  171. 144* 

S4.S00i   SI. 372 


10.505  23,412 

2,004  10.503 

38.880  25.783 

504  5,613 

I  2,600  10.620 

8,820  12,204 


1.93 
2.00 
1.31 
1.93 
1.69 


1.38 
1.93 
4.61 


2.24  I  36 
5.2  1  34 
0.6651  38 


8   3,000   9.949  I  3.3   ) 
2  ,  1,490   4,600   3.1 

8  '  4,629  26.808   5.8 
2  ,  1  ,706   3.408  1  2.0 

4  !  2,500  11,099  I  4.45  I 

I    :     ! 

20  56,775,  19,760   0.35  I 
4  !  5,722   1,931  I  0.34  I 

10  ,33,120  23,000   0.70 

IS  40.500  27.321   0.67 


which  are  operating  exclusively  on  lighting  circuits.  They 
give  the  highest  satisfaction,  both  as  to  efficiency  and 
economy.  The  determining  factors  which  brought  about 
this  change  were  the  use  of  multiple-effect  evaporators  in 
connection  with  the  distilled-water  plants  and  the  advent 
of  the  raw-water  system  of  making  ice,  central-station 
rates  applying  directly  to  the  latter  system.  The  mutliplc- 
effect  evaporator  is  an  efficient  piece  of  apparatus.  Very 
high  evaporations  are  obtained,  in  some  cases  as  high  as 
50  tons  of  distillate  per  ton  of  coal  with  an  eight-effect 
evaporator.  This  makes  it  entirely  feasible  to  drive  the 
compresssors  and  pumps  electrically  and  to  produce  the  dis- 
tilled water  economically  direct  from  the  evaporators. 
The  advent  of  the  raw-water  svstem  was  a  still  further  ad- 


vantage. In  this  system  the  obtaining  of  distilled  water  is 
a  secondary  and  unimportant  item,  and  with  it  the  ques- 
tion of  energy  becomes  simply  a  matter  of  rates,  comparing 
various  sources  of  energy. 

Mr.  Stevens  explained  the  off-peak  system  of  charging  to 
show  that  this  plan  offers  a  method  of  obtaining  still  lower 
rates  for  the  energy  needed  in  refrigeration  and  ice- 
making.     If  the  manufacturers  of  ice  will  shut  down  their 

TADLE   II — ENERGY  CONSUMPTION   OF  ICE-MAKING  PLANTS 


Kind  of  Plant 


Fur  storage 

Packers  (meat) 

Provisions  Oarge  dealers) 

Wholesale  meat  (Middle  West) 
Wholesale  meat  (Philadelphia) 

Retail  meat 

Provisions  (small  dealers) 


Average  Kw.- 
Yr.  per  Cu.  Ft. 


0.51 
1.41 
1  .43 
1  .64 
1.68 
3.73 
6.80 


compressors  during  the  months  from  November  to  Febru- 
ary between  the  hours  of  say  3  to  9  p.  m.,  the  electric- 
service  companies  will  be  enabled  to  make  rates  that  will 
make  the  operation  of  the  electrically  driven  ice  plant 
economical. 

Ice  plants  electrically  driven  from  central  stations  have 
several  advantages.  These  are  enumerated  by  the  author 
as  follows :  First,  continuity  of  service ;  second,  saving  in 
initial  plant  investment,  ranging  as  high  as  70  per  cent  in 
raw-water  plants;  third,  increased  facility  for  economical 
expansion  of  the  plant;  fourth,  location  of  the  plant  at  any 
point  desired  independent  of  fuel  supply;  fifth,  saving  of 
space  devoted  to  boiler-house  equipment  and  coal  storage; 
sixth,  entire  elimination  of  the  appearance  of  oil  in  the 
product ;  seventh,  freedom  from  the  worry  and  trouble  of 
power-plant  operation. 

The  majority  of  motors  used  are  of  the  alternating- 
current  type,  and  their  economical  life  is  longer  than  that 
of  any  other  prime  mover.  Variable-speed  motors  have 
been  used  with  success,  but  general  practice  seems  to  indi- 
cate that  the  greatest  over-all  efficiency,  even  at  varying 
loads,  is  obtained  by  using  a  constant-speed  motor.  For 
driving  the  auxiliary  apparatus  electric  motors  are  ideal 


TABLE    III- 


-SU.MMARY   OF   REPRESENTATIVE    ICE    PLANTS    USINC 
CENTRAL-STATION  POWER 


Plant 

Rated 
Capac- 
ity per 

Day. 

Tons 

Total 
Con- 
nected 
Load, 
Hp. 

Yearly 
Ice  Out- 
put, 

Annual 
Kw-hr. 

Average 
Kw-hr. 

per  Ton 
of  Ice 

Monthi 

of  : 

Open- 

taon 

K  n  i  c  kerbocker 
IceCo.,  61st  St. 
plant.  Chicago., 

Webster-Citizens' 
Co..  Buffalo, 
N.Y .' 

120- 

90 
120 

564 

427 
Sll 

37,20s 

33.002 
27,839 

1.457.912 

1.444,608 
1,455,012 

44.7 

43.7 
52.2 

8 

12 
12 

Lincoln    Ice    Co., 
Chicago ^ 

because  of  their  compactness,  freedom  from  vibration  an( 
general  adaptability  to  widely  varying  conditions. 

In  conclusion  Mr.  Stevens  gave  some  data  on  thrc' 
electrically  driven  ice  plants  which  have  been  described  ii 
the  Electrical  World.  These  plants  are  supplied  with  elec 
trical  energy  by  the  Commonwealth  F.dison  Company  o 
Chicago  and  the  Cataract  Power  &  Conduit  Company,  o 
Buffalo.     These  figures  are  summarized  in  Table  III. 

The  average  energy  consumption  for  the  three  plan' 
given  is  46.89  kw-hr.  -per  ton  of  ice  produced,  and  this  ha 
been  found  typical  of  American  practice  in  modern  elec 
trically  driven  plants. 


October  4,  1913 


ELECTRICAL     WORLD 


697 


Illumination  and  Wiring 

Raising  the  Heig:ht  of  Old  Inclosed-Arc  Lamp-Posts 
at  Cincinnati,  Ohio 

The  large  number  of  inclosed-arc  lamps  which  formerly 
lighted  the  streets  of  Cincinnati,  Ohio,  were  recently  re- 
placed with  6000  4-amp  magnetite  units,  but  the  new  high- 
powered  illuminants  when  hung  from  the  posts  which  cir- 
ried  the  older  lamps  were  found  to  give  trouble  and  even 
discomfort  from  glare  in  the  eyes  of  passers-by.  This 
difficulty  had  not  been  apparent  with  the  former  low- 
powered  units,  but  became  so  critical  with  the  initial  trial 
installations  of  the  magnetite  lamps  that  it  was  found  neces- 
sary to  raise  the  posts  by  about  7  ft.  6  in.  and  so  increase 
the  visual  angle. 

The  sketches  herewith  show  how  this  change  was 
accomplished  by  first  sawing  in  two  the  old  shanks  and 
then  socketing  these  stumps  into  pieces  of  4-in.  pipe,  10  ft. 


2iFip(;  (Old  Pole) 


S  Pipe  coil/ Pole) 


<f  Pipe(NewPole) 


■Z  Pipe  (Old  Pole) 


FIGS.   1    AND   2 — RECONSTRUCTED   LAMP-POSTS   AT   CINCINNATI, 
OHIO 

'0  in.  in  length.  The  original  standards  were  of  3-in.  pipe, 
which  was  found  to  fit  snugly  inside  the  4-in.  extension 
piece.  An  ornamental  cap  was  added  at  the  top  of  the 
extension  to  make  a  neat-fitting  joint.  Above  this  point 
the  old  poles  were  tapered  into  2.5-in.  pipe,  and  again  to 
2-in.  pipe  to  form  the  curved  neck. 

The  reconstructed  poles  place  the  point  of  lamp  suspen- 
sion at  a  height  of  21.6  ft.  above  the  pavement  level,  bring- 
ing the  arc  itself  at  a  height  of  approximately  18  ft.,  well 
out  of  the  way  of  direct  vision. 

The  accompanying  illustrations  show  respectively  the 
sectional  construction  of  the  rehabilitated  posts  and  their 
appearance  when  the  work  of  raising  and  reconstructing 
them  had  been  completed. 


Tacka  and  Nails  as  Linemen's  Hazards 

There  is  a  great  need  in  most  states  of  an  amendment  to 
the  criminal  code  making  it  an  offense  to  drive  nails  or  tacks 
in  poles  which  men  have  to  climb,  declared  Mr.  John  B. 
Fisken,  superintendent  of  light  and  power  for  the  Wash- 
ington Water  Power  Company,  Spokane,  Wash.,  in  an 
address  before  the  recent  Northwest  Electric  Association 
convention  at  Seattle.  Many  a  man,  he  added,  has  been 
injured  by  coming  in  contact  with  a  rusty  tack  or  nail 
sticking  out  from  a  pole.  Sometimes  tacks  are  used  with 
heads  3-2  '"•  'f  diameter.  If  a  lineman  should  happen  to 
strike  one  of  these  with  his  spur,  it  would  very  likely  cause 
him  to  fall.  The  city  of  Spokane  has  an  ordinance  mak- 
ing it  an  ofifense  to  tack  signs  on  a  pole,  although  it  has 
not  always  been  enforced. 


Construction  Practice  on  13,200-Volt  Transmission 
Lines  in  Wisconsin 

Among  the  line  extensions  and  newly  constructed  trans- 
mission circuits  which  The  Milwaukee  Electric  Railway  & 
Light  Company  has  under  way  in  the  State  of  Wisconsin 
is  the  13,200-volt,  60-cycle,  three-phase  line  which  is  to 
connect  Racine  with  Kenosha.  No.  o  stranded-copper  con- 
ductor is  being  used,  and,  except  for  ground  wires,  the 
construction  follows  the  standard  employed  elsewhere  by 
the  company  on  its  other  extensions. 

Although  the  line  will  not  be  finished  until  next  spring, 
two  large  industries  between  South  Milwaukee  and  Racine 
are  already  being  furnished  with  energy  from  it.  One  cus- 
tomer is  the  Case  Thrashing  Machine  Company  at  Racine, 
and  the  other  is  the  Ives  quarry  of  the  Universal  Crushed 
Stone  Company,  north  of  Racine.  The  former  load  is 
supplied   through    a   400-kw    transformer,    while   the    latter 


FIGS.    I    AND   2 — FRONT   AND   SIDE  VIEWS   OF    POLE   SUPPORTING 
TRANSFORMERS    AT    WATERFORD,    WIS. 

customer  purchases  his  energy  at  13,200  volts,  stepping  it 
down  to  488  volts  through  one  400-kw  and  one  200-kw, 
three-phase  transformer  installed  in  a  special  small  build- 
ing. The  crushed-stone  company  uses  electricity  exclusive- 
ly for  operating  all  its  machinery. 

Waterford,  Wis.,  a  town  of  about  1500  population,  which 
is  on  the  Milwaukee  company's  13,200-volt  line  between 
West  Allis  and  Burlington,  is  now  supplied  with  trans- 
mitted energy.  The  local  plant  was  recently  taken  over 
by  the  central-station  company  and  is  now  being  used  as 
a  substation.  On  the  pole  where  the  line  feeding  Water- 
ford  taps  onto  the  main  line  Matthews  fuse  switches  are 
installed,  and  a  lightning  arrester  is  connected  onto  one 
phase. 
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Running  at  right  angles  to  the  13,200-volt  line  is  the 
transmission  line  supplying  the  town.  At  the  first  pole 
from  the  main  line  nearest  the  town  there  arc  mounted 
three  transformers  which  step  the  pressure  down  to  3300 
volts,  at  which  it  is  transmitted  to  the  substation  previ- 
ously mentioned.  Two  of  the  transformers  have  a  rating 
of  15  kw  and  tlie  other  is  rated  at  25  kw.  The  group  is 
connected  in  delta  so  as  to  feed  both  the  local  three-phase 
motor  circuit  and  a  single-phase  lighting  circuit. 

The  upper  cross-arm  of  the  pole  on  which  the  trans- 
formers are  mounted  supports  a  short  jumper  line  which 
connects  with  the  13,200-volt  main  transmission  line.  The 
two  cross-arms  below  it  support  3300-volt  lines.  The  pri- 
mary drops  are  carried  down  to  the  transformers  on  the 
opposite  side  from  the  3300-volt  drops,  in  order  that  line- 
men may  not  conic  in  contact  with  them  when  inspecting 
the  transformers.  Rochester,  Wis.,  a  town  of  .some  500 
population,  which  is  about  two  miles  from  Waterford,  is 
also  supplied  with  energy  from  this  line. 


The  Value  of  Proper  Show-Window  Lighting 

The  Public  Service  Electric  Company,  of  Newark,  X.  I.. 
has  just  issued  an  attractively  printed  booklet  on  show- 
window  lighting,  containing  both  striking  photographs  and 
telling  text.  The  value  of  window  displays  is  attested  by 
several  actual  incidents,  and  some  of  the  paragraphs  are 
reproduced  herewith : 

■'A  department  store  in  Baltimore  has  a  men's  hat  de- 
partment. As  is  customary,  this  department  formerly  re- 
ceived only  its  pro-rata  share  of  the  newspaper  advertising 
and  show-window  display.  The  department  buyer,  being 
dissatisfied  with  the  amount  of  sales,  offered  to  give  up  his 
share  of  the  newspaper  advertising  if  he  could  have  instead 
a  permanent  window  display.  In  six  months,  without  any 
change  in  sales  force  and  with  no  other  form  of  advertis- 
ing, the  sales  of  that  hat  department  had  doubled,  and  to- 
day it  is  one  of  the  best-paying  departments  in  the  store. 
The  increase  in  its  sales  was  due  entirely  to  the  selling 
power  of  constant,  effective  window  displays." 

"The  most  important  part  of  the  construction  of  a  show 


I'S 

II.1.1".MI.\.\TI0X 
W  I.N  DOW 


.M'lM-IEM     TO     SHOW 


wniiiow  In  ihc  lighting  equipment.  Even  the  best  display 
will  fail  to  attract  attention  if  it  is  not  properly  lighted,  and 
correct  lighting  will  increase  the  attractiveness  of  any 
display. 

"To  prove  the  value  of  lighting  alone,  the  manager  of  a 
store  on  Forty-second  Street.  New  York  City,  recently  re- 
moved all  the  goods   from  his  show  windows.     Then  he 


covered  the  ceiling  of  each  window  with  loo-watt  tungsten 
lamps  equipped  with  focusing  reflectors.  That  evening  he 
placed  men  behind  screens  to  count  the  number  of  people 
who  stopped  to  look  at  the  windows,  lie  wanted  to  test  the 
attractive  power  of  light. 

"By  actual  count  no  one  passed  the  windows  without  look- 
ing at  1I11111.  ;iTid  during  the  oarlv  ji-irt  of  the  evening  there 
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were  always  from  three  to  five  people  standing  in  front  of 
the  windows,  wondering  at  the  intensity  of  the  light.  Here 
is  proof  that  light  alone  will  attract  attention  on  one  of  the 
most  brightly  lighted  streets  of  the  world,  and  proof  that 
brilliant  illumination  will  increase  the  attractiveness  of 
show-window  displays." 

"With  the  right  equipment  it  is  possible  to  produce  in  the 
average  show  window  the  unusual  and  beautiful  lighting 
effects  that  are  produced  upon  the  stage.  When  these  light- 
ing effects  are  added  to  or  made  a  part  of  the  display,  a 
show  window  attains  its  greatest  power  to  attract  atten- 
tion." 

"By  actual  count,  extending  over  four  nights,  a  certain 
show  window  attracted  the  attention  of  12  per  cent  of  the 
passers-by.  Then  the  lighting  equipment  was  changed,  and 
light  was  used  in  a  decorative  way  as  a  part  of  the  display. 
(See  Fig.  2.)  By  actual  count  the  window  then  attracted 
the  attention  of  72  per  cent  of  the  passers-by — an  increase 
in  value  of  500  per  cent,  due  to  the  attractive  power  of 
light.  The  difference  in  the  cost  of  energy  was  only  2 
cents  an  hour." 

"A  show  window,  then,  is  given  its  maximum  advertising 
and  selling  values  through  the  use  of  artificial  li.ght.  It  is 
fortunate  that  show-  windows  are  most  attractive  at  night.' 
liecause  then  the  people  on  the  street  are  less  hurried  and 
they  arc  in  a  receptive  mood.  What  they  see  makes  a  deep 
impression  that  lingers  in  their  memory.  Up-to-date  mer- 
chants realize  this  and  keep  their  windows  lighted  long 
after  their  stores  are  closed.  The  merchant  who  does 
not  have  his  windows  brightly  lighted  at  night  loses  a  good 
opportunity  to  increase  his  sales  and  gives  his  competitoi 
a  creat  advantage." 

Fig.  I  herewith  shows  a  recent  window  display  of  one 
of  the  John  Wanamaker  stores,  reproduced  from  the  Pub- 
lic Service  booklet.  The  rear  of  the  window  was  recon- 
structed to  form  part  of  the  display,  giving  the  effect  of  ? 
lighted  porch  outside  the  music  room.  This  window  mighi 
have  been  made  even  more  effective,  suggests  Mr.  F.  D 
Pembleton,  of  the  Public  Service  Electric  Company's  sale: 
department,  which  is  pushing  the  window  campaign,  if  thi 
equipment  had  been  arranged  to  give  a  moonlight  effect  out 
side  the  lattice.    Then  by  putting  the  window  circuits  on  : 
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flasher  the  window  lamps  and  piano  lanterns  might  have 
been  extinguished  at  intervals,  leaving  alternately  the  effect 
of  moonlight  streaming  through   the   windows. 

By  actual  count,  as  mentioned  above,  72  per  cent  of  the 
passers-by  were  attracted  by  the  display  illustrated  in  Fig. 
2.  The  lanterns  and  parasols  were  made  luminous,  and 
blue  light  gave  the  effect  of  sky  seen  through  the  lattice. 


A  Pioneer  Exterior  Illumination  Installation 

The  entrance  to  the  Carlton  Terrace  Restaurant,  Broad- 
way and  looth  Street,  New  York  City,  embodies  a  unique 
and  striking  lighting  installation  which  presents  a  new 
avenue  of  possibilities  for  future  progress  in  the  science 
of  e.xterior  illumination.  The  accompanying  picture  gives 
only  a  faint  idea  of  this  installation's  appearance  at  night 
when  lighted.  The  two  columns  shown  are  hollow  and  of 
glass,  fluted,  and  finished  on  the  outside  to  a  "near-marble" 
appearance,  which,  while  not  exactly  deceptive  in  that  re- 
spect, lends  an  attractive  eff'ect  to  the  doorway  in  the  day- 
time. Inside  these  columns  are  placed  tungsten  lamps,  af- 
fording a  large  volume  of  soft  light  and  brilliantly  illumi- 
nating the   entrance.     A   point  worthy  of  consideration   is 
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llic  fact  that  the  lighting  system  here  installed  makes  use 
fii  an  architectural  unit  not  primarily  associated  in  any 
"ay  with  the  subject  of  illumination.  The  column  has 
always  been  linked  essentially  with  the  idea  of  a  support- 
ing medium,  and  e\'en  these  columns  might  be  so  used  judg- 
ing from  their  appearance  in  the  daytime.  Following  along 
the  line  of  thought  thus  opened  up,  if  the  column  is  adapt- 
able to  this  treatment,  it  has  been  suggested  that  the  idea 
be  more  extensively  applied  to  stairways,  vases,  wall  and 
ceiling  panels,  sidewalks  and  a  variety  of  other  units,  both 
interior  and  exterior,  which  are  not  primarily  associated 
"ith  the  idea  of  illumination  but  which  are  placed  where 
Illumination  is  desired.  The  Carlton  Terrace,  of  which 
flavin  &  Pike  are  proprietors,  was  designed  by  S.  B.  Eisen- 


drath,  of  500  Fifth  Avenue,  New  York.  The  Lighting 
Studios  Company,  of  16  East  Thirty-third  Street,  made  this 
lighting  installation. 

Recent  Telephone  Patents 

The  prepayment  plan  of  measured  service  has  been  ap- 
plied to  the  automatic  system  by  Mr.  J.  Erickson,  of 
Chicago,  111.,  who  has  assigned  his  patent  to  the  Automatic 
Electric  Company.  After  all  the  operations  of  making  a 
call  are  completed  the  calling  party  is  left  in  condition  to 
hear  the  called  party,  but  he  cannot  transmit  his  message 
until  he  has  placed  two  coins  in  the  coin  box  in  succession. 
This  releases  a  transmitter  switch  and  conversation  begins. 

Mr.  P.  E.  Erickson,  of  New  York  City,  is  the  patentee 
of  a  protector  of  the  open-space  type  which  uses  metal  plates 
for  the  sparking  surface.  One  plate  of  metal  alloy  and  one  of 
metal  is  used,  the  combination  being  such  that  little  arcing 
occurs  and  the  tendency  to  fuse  is  overcome.  The  patent 
is  assigned  to  the  Western  Electric  Company. 

A  glass  mouthpiece  is  preferred  by  some  for  telephone 
transmitters.  Such  a  mouthpiece  has  been  patented  by  Mr. 
M.  Rossenwald,  of  New  York  City,  and  Mr.  J.  C.  Doran,  of 
Danbury,  Conn.,  the  patent  being  assigned  to  the  F.  A. 
Weeks  Manufacturing  Company.  A  metal  mouthpiece 
holder  screws  into  the  face  of  the  transmitter.  The  glass 
mouthpiece  proper  carries  an  external  ring  molded  at  its 
base,  and  this  ring  is  engaged  securely  by  the  metal  mouth- 
piece holder  after  the  fashion  of  a  lamp  chimney. 

Mr.  L  S.  Rosenblat,  of  San  Francisco,  Cal.,  has  invented 
an  antiseptic  mouthpiece,  which  has  at  its  base  a  large  cir- 
cular case  concentric  with  the  sound  passage.  This  case 
divides  at  a  screw  joint  in  its  cylindrical  wall.  Antiseptic 
material  is  placed  within  the  case. 


Letter  to  the  Editors 

strength  of  Transmission  Towers 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  comments  of  Mr.  J.  B.  Leeper  and  of  Mr.  R. 
D.  Coombs  upon  the  tower  design  described  by  Mr.  K. 
Nogami  in  your  issue  of  Aug.  9  are  very  much  to  the 
point.  There  is  no  question  among  transmission-line  engi- 
neers and  construction  men  that  designers  of  towers  very 
often  "go  the  limit"  in  order  to  make  up  a  winning  design. 

Supplementary  to  the  statements  of  Mr.  Coombs  in  re- 
gard to  the  custom  of  using  compression  members  with  too 
great  a  ratio  between  /  and  r,  the  writer  begs  to  call  atten- 
tion to  the  danger  of  going  into  extremes  in  decreasing  this 
ratio  and  thus  defeating  one  of  the  fundamental  objects 
leading  to  the  use  of  steel  construction  in  the  first  place, 
namely,  that  of  obtaining  a  low  maintenance  and  deprecia- 
tion cost.  The  writer  refers  to  the  dangerous  practice  of 
bringing  down  the  l/r  ratio  and  the  weight  of  the  structure 
by  using  members  of  fair  size  but  of  excessively  thin  metal. 
It  is  generally  agreed  that  Y^  in.  for  the  legs  and  3/16  in.  for 
the  secondary  members  should  be  the  minimum  thicknesses 
of  sections  used  in  towers  if  an  economical  "expectation 
of  life" — to  borrow  a  life-insurance  term — is  to  be  realized. 
Towers  have  been  used  with  corner  posts  having  a  thick- 
ness, or  rather  thinness,  of  only  j4  in.  It  does  not  require 
even  a  rudimentary  structural  knowledge  to  appreciate 
the  effect  of  the  corrosion  of  a  year  or  two  on  such 
members. 

Mr.  Coombs  rightfully  analyzes  the  situation  when  he 
states  that  the  causes  of  such  faulty  design  are  unrestricted 
competitive  bidding  and  the  general  custom  of  taking  care 
of  the  transmission-line  end  of  a  "job"  after  everything 
else  has  been  provided  for. 

Minneapolis,  Minn.  R.  A.  Lundquist. 
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Indicators  Showing  Condition  of  Screens  in 
Condensing  Water  Intake 

Where  concJensiiig  water  is  obtained  from  lakes  or  rivers 
the  screens  in  the  intake  pipes  are  liable  to  become  covered 
with  weeds  and  debris,  thus  reducing  the  amount  of  water 
supplied  to  the  condensers  and  consequently  the  vacuum. 
Kven  where  the  screens  are  inspected  periodically  this 
trouble  is  liable  to  occur.  A  simple  indicating  mechanism 
is  used  by  the  Louisville  (Ky.)  Gas  &  Mlcctric  Company  for 
ascertaining  the  free  level  in  the  intake  and  discharge  tun- 
nels  from   the  condensers. 

At  its  Waterside  generating  station  the  company  obtains 


the  difference  in  readings  between  the  tapes  can  be  taken 
as  normal,  and  an  increased  difference  shows  that  these 
screens  need  attention. 

As  these  readings  are  recorded  on  the  station  log  sheets 
the  engine-room  attendant  is  always  informed  as  to  th< 
condition  of  the  screens,  and  the  operating  engineer  is  abl( 
to  tell  whether  the  screen  receives  the  proper  attention 
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FIG.    1 PLA.V    OF    CROSS-SECTION    OF    SCREE.N    WELL 

the  condensing  water  supply  from  the  Ohio  River  through 
two  42-in.  concrete  pipes  so  located  that  they  supply  water 
to  a  screen  well  at  all  stages  of  the  river.  Fig.  i  shows 
a  plan  cross-section  of  the  screen  well  with  the  concrete 
pipes  from  the  river  entering  on  the  right  and  the  intake 
and  discharge  tunnels  leading  to  the  condensers  in  the  gen- 
erating station  opening  to  the  left.  The  discharge  tunnel 
is  superimposed  upon  the  intake  tunnel,  both  of  which  can 
be  connected  with  either  compartment  of  the  screen  well. 
The  screens  in  the  well  are  placed  diagonally  so  that  as 
much  surface  as  possible  is  presented  to  the  incoming  water. 
Fig.  2  is  an  elevation  cross-section  of  the  same  well. 

At  the  condenser  end  of  the  discharge  and  intake  tunnels 
two  open  pipes  communicate  with  the  intake  and  discharge 
tubes,  as  shown  in  Fig.  3.  In  each  pipe  is  a  float  con- 
nected to  a  tape  running  over  a  pulley  and  counterbalanced 
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FIG.   3 — CONNECTION   OF    INDICATING  DEVICE 

improvement  of  this  indicating  device  is  contemplate' 
whereby  the  difference  in  free  water  level  will  be  recorde< 
on  a  roll  of  paper. 


FIG.     2 ELETVATION     CROSS-SECTION     OF     TUNNELS 

at  the  other  end.  These  pulleys  are  located  on  the  engine- 
room  floor,  and  any  change  in  the  free  level  of  the  water 
in  the  tunnels  causes  a  corresponding  rise  or  lowering  of 
the  float.  The  tapes  attached  to  them  being  graduated  in 
feet  and  inches  are  read  at  the  same  level  periodically  and 
the  difference  in  readings  represents  the  head  of  water 
required  to  force  the  water  through  the  screens  plus  the 
friction  loss  in  the  pipes.     When  the  screens  are  cleaned 


Oil  Fuel  for  Steam  Boilers 

By  R.  T.  Strohm 

At  the  rate  at  which  oil  fuel  is  being  produced  at  th 
present  time,  there  is  no  danger  that  it  will  supplant  co; 
as  a  boiler  fuel,  except  in  a  few  localities.  For  if  all  th 
oil  produced  throughout  the  world  in  a  year  were  used  fc 
the  purpose  of  steam  generation,  it  would  furnish  an  amoui 
of  power  equal  to  only  about  one-thirtieth  of  that  annuall 
required  by  the  power  and  manufacturing  plants  of  th 
globe.  Therefore,  unless  far  greater  oil  fields  are  di; 
covered  and  the  yearly  yield  of  the  wxlls  is  enormously  ir 
creased,  there  is  no  danger  that  oil  will  become  a  gener.' 
competitor  of  solid  fuel  in  steam-boiler  plants. 

Nevertheless,  there  are  localities  in  which  oil  forms 
useful,  economical  and  desirable  fuel,  and  in  which  it 
used  to  the  exclusion  of  coal.  Such  localities  are  th 
regions  in  which  the  oil  is  produced.  Yet  there  are  C 
fields  in  which  little  oil  is  used  for  steam-boiler  fuel,  be 
cause  of  the  fact  that  the  oil  is  more  valuable  for  oth<> 
purposes.  Consequently,  the  factors  that  deterinir 
whether  oil  shall  be  used  for  fuel  in  preference  to  coal  ai 
as  follows : 

The  price  of  the  oil  must  be  low  enough  to  enable  it  ■ 
compete  with  coal  in  that  particular  neighborhood ;  tl 
supply  must  be  continuous  and  ample,  so  as  to  prevei 
shut-downs,  and  it  must  be  of  a  quality  that  can  be  usi 
without  unusual  difficulties  in  the  furnace. 

In  the  United  States  the  greatest  oil  fields  are  located 
three  regions.  The  first  of  these  embraces  western  Pen 
sylvania.  Ohio  and  \Vest  Virginia.  The  second  incluc 
portions  of  Texas.  LtSuisiana  and  Oklahoma.  The  third 
in  southern  California.  The  oil  that  is  produced  in  t! 
first  of  these  regions,  however,  is  not  used  to  any  gre 
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extent  as  a  fuel  for  steam  boilers,  for  the  simple  reason 
that  it  is  of  such  quality  and  composition  that  it  is  more 
valuable  for  refining.  Also,  this  same  region  contains  great 
deposits  of  bituminous  coal,  so  that  it  is  more  economical 
to  use  this  solid  fuel  for  power  plants. 

The  oil  produced  in  the  second  and  third  fields  named 
above  is  also  used  in  refineries,  but  a  moderate  proportion 
Is  employed  for  fuel  in  boiler  furnaces.  The  reason  lies 
in  the  fact  that  coal  is  scarce  in  either  of  these  fields.  That 
is,  all  coal  used  in  these  districts  must  be  brought  by  rail 
or  water  from  some  distant  point  or  points,  with  the  natural 
result  that  the  cost  per  ton  is  greatly  increased.  Because 
of  this  fact,  it  is  far  cheaper  to  use  oil  as  the  fuel,  as  it  ii 
found  in  the  immediate  vicinity  and  does  not  need  to  be 
transported  over  such  great  distances. 

The  oils  that  are  used  for  fuel  are  forms  of  petroleum, 
which  is  the  term  that  includes  all  the  mineral  oils  derived 
from  the  earth.  The  characteristics  of  petroleum,  such  as 
color,  density  and  odor,  vary  according  to  the  region  in 
which  the  oil  is  obtained.  In  some  parts  of  the  world 
petroleum  is  clear  and  without  color,  like  water,  and  in 
other  parts  of  the  world  it  is  black.     The  petroleum  found 
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Density  in  Degrees  Baame 

FIG.     I — HYDROMETER    FOR    DE-     FIG.    2 CURVE    USED    TO    FIND 

TERMINING    DENSITY    OF    AN  SPECIFIC    GRAVITY    FOR    ANY 

OIL  BAUME    READING 

in  the  United  States  is  brown  or  reddish  brown  in  color, 
as  a  rule,  when  in  a  tank  or  other  vessel.  But  if  a  sample 
is  poured  into  a  glass  or  a  bottle  and  is  then  held  up  so 
that  the  light  can  pass  through  it,  the  oil  will  appear  to  have 
a  dark  green  color. 

In  spite  of  the  differences  in  color  and  other  character- 
istics, however,  all  petroleums  are  very  much  alike  in  com- 
position; that  is,  tliey  are  all  liquid  hydrocarbons.  The 
principal  elements  of  which  they  are  composed,  and  which 
make  them  valuable  as  fuel,  are  about  the  same  as  those  in 
coal,  namely,  carbon  and  hydrogen ;  also,  like  coal,  petrol- 
eum contains  oxygen,  nitrogen  and  moisture.  The  relative 
percentages  of  these  constituents  vary  somewhat  according 
to  the  locality  from  which  the  oil  is  derived.  For  example, 
an  average  Texas  petroleum  has  84.6  per  cent  of  carbon, 
10.9  per  cent  of  hydrogen,  1.6  per  cent  of  sulphur  and  2.9 
per  cent  of  nitrogen.  A  sample  of  California  petroleum,  on 
the  other  hand,  contains  85  per  cent  of  carbon,  12  per  cent 
of  hydrogen,  0.8  per  cent  of  sulphur,  i  per  cent  of  oxygen, 
0.2  per  cent  of  nitrogen  and  I  per  cent  of  moisture.  Thus, 
petroleum  may  be  taken  as  having  from  83  to  87  per  cent  of 
carbon,  from  10  to  16  per  cent  of  hydrogen,  and  trifling 
percentages  of  sulphur,  oxygen  and  nitrogen.  Those  oils 
that  contain  sulphur  usually  haVe  a  disagreeable  sinell,  due 
to  the  presence  of  the  sulphur. 

Although  all  oil  used  for  fuel  is  derived  primarily  from 
petroleum,  it  may  be  obtained  commercially  in  either  of  two 
forms,  namely,  crude  oil  and  fuel  oil.  Crude  oil  is  simply 
raw  petroleum,  in  the  condition  in  which  it  is  obtained 
from  the  oil  well,  and  is  not  subjected  to  any  treatment. 
Fuel  oil,  on  the  other  hand,  is  a  residue;  that  is,  it  is  the 
oil  that  remains  when  petroleum  is  subjected  to  a  partial 
distillation. 

The  distillation  process  just  referred  to  drives  off  the 
lighter  oils  contained  in  petroleum  and  leaves  the  heavier 
ones.    The  crude  oil  is  put  in  closed  tanks  called  stills  and 


IS  slowly  heated.  Now,  the  crude  oil  consists  of  a  mixture 
of  a  large  number  of  liquid  hydrocarbons  having  different 
densities  and  boiling  points.  Consequently,  as  the  tempera- 
ture in  the  still  rises,  these  various  oils  are  brought  to  the 
boiling  point,  one  after  another,  and  escape  from  the  still 
in  the  form  of  vapor.  The  vapor  is  led  through  pipe  coils 
and  is  chilled,  whereupon  it  condenses  and  becomes  liquid 
again. 

At  first,  while  the  teinperature  rises  from  about  100  deg. 
Fahr.  to  i6o  deg.  Fahr.,  petroleum  ether  will  be  boiled  off, 
this  being  a  very  light  oil.  From  a  temperature  of  160 
deg.  Fahr.  to  about  175  deg.  Fahr.  gasoline  will  be  dis- 
tilled. Naphtha  will  be  driven  off  while  the  temperature 
changes  from  about  175  deg.  Fahr.  to  about  300  deg.  Fahr., 
and  from  300  deg.  Fahr.  to  570  deg.  Fahr.  the  oil  driven  off 
will  be  what  is  commercially  known  as  kerosene.  The  oil 
that  remains  in  the  still  after  the  temperature  has  reached 
570  deg.  Fahr.  consists  of  lubricating  oils,  paraffin  and  coke 
or  asphalt.  The  crude  oils  found  in  the  region  of  western 
Pennsylvania  have  a  coke  base,  whereas  those  from  Te.xas 
and  California  have  an  asphalt  base. 

The  residue,  or  oil  remaining  in  the  still  after  the 
petroleum  ether,  gasoline,  benzine  and  kerosene  have  been 
distilled,  is  what  is  frequently  used  as  fuel  for  steam  boil- 
ers and  sold  under  the  name  of  fuel  oil.  It  is  simply  the  oil 
remaining  after  the  lighter  oils  have  been  driven  off  from 
the  crude  petroleum.  The  effect  of  the  heating  and  driv- 
ing off  of  the  lighter  constituents  is  to  leave  a  residue  that 
weighs  more  per  cubic  foot  than  the  original  petroleum;  in 
other  words,  the  density  of  fuel  oil  is  greater  than  that  of 
the  crude  oil  from  which  it  is  obtained.  Moreover,  the  dis- 
tilling process  causes  a  change  in  the  composition  of  the 
oil.  The  percentages  of  carbon  and  sulphur  are  decreased 
slightly  and  those  of  hydrogen  and  oxygen  are  increased. 

As  the  constituents  of  liquid  fuel  are  the  same  as  those 
of  coal,  the  same  formula  may  be  used  to  calculate  the  heat 
values,  or  calorific  values,  of  the  two  kinds  of  fuels;  that  is, 

Q  =  14,600  C -|- 62,000  (H —  )  -1-4000  5', 

o 

in  which    Q  =  calorific  value,  in  heat  units  per  pound; 

C  =  percentage  of  carbon,  expressed  decimally ; 

H  =  percentage  of  hydrogen,  expressed  decimally ; 

O  =  percentage  of  oxygen,  expressed  decimally; 

S  =  percentage  of  sulphur,  expressed  decimally. 

Thus,  if  a  fuel  oil  has  83.3  per  cent  of  carbon,  12.5  per 

cent  of  hydrogen,  0.5  per  cent  of  sulphur  and  3.7  per  cent 

of  oxygen  its  theoretical  calorific  value  is: 

0.037 
Q  =  14,600  X  0.833  +  62,000  (0.125 g^)  +  4000  X 

0.005  —  19.845  heat  units. 

This,  it  must  be  remembered,  is  but  the  approximate 
heat  value,  based  on  the  chemical  composition  of  the  oil. 
A  more  reliable  estimate  of  the  heat  value  may  be  obtained 
by  making  a  calorimetric  test  of  a  sample  of  the  fuel  oil. 

The  calorific  values  of  oils  vary  according  to  the  locali- 
ties from  which  they  are  derived  and  range  from  about 
17,000  to  21,000  heat  units  per  pound.  The  Te.xas  and 
California  crude  oils  used  in  power-plant  work  seem  to 
have  a  calorific  value  averaging  about  18,600  heat  units 
per  pound. 

Fuel  oil  and  crude  oil  are  usually  not  quite  sojieavy  as 
water,  bulk  for  bulk;  that  is,  the  specific  gravity  of  oil  is 
ordinarily  less  than  that  of  water.  As  a  general  rule,  how- 
ever, in  the  purchase  and  sale  of  oil  fuel  the  specific  grav- 
ity is  not  directly  mentioned;  instead,  it  is  implied  by  stating 
the  density  in  degrees  Baume,  or  the  reading  of  a  Baume 
hydrometer  allowed  to  float  in  the  oil. 

The  method  of  determining  the  density  of  an  oil  by 
means  of  the  hydrometer  is  shown  in  Tig.  i.  A  sample  of 
the  oil  is  put  into  the  deep  glass  a,  and  the  hydrometer  is 
lowered  into  the  oil,  in  which  it  will  float  and  soon  come 
to  rest.    The  hydrometer  consists  of  a  glass  tube  h,  at  the 
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lower  end  of  which  are  the  chamber  c  and  the  bulb  d.  The 
large  part  c  is  filled  with  air,  and  the  bulb  d  is  filled  with 
quicksilver.  The  former  causes  the  hydrometer  to  lloat, 
and  the  latter  keeps  it  in  an  upright  position. 

The  stem  b  is  graduated  with  a  scries  of  divisions,  the 
lowest  one  being  marked  10.  When  the  hydrometer  is  put 
in  a  vessel  of  pure  distilled  water,  it  sinks  until  the  gradua- 
tion marked  10  is  even  with  the  surface  of  the  water.  In 
other  words,  10  deg.  Baume,  or  10  deg.  B.,  as  it  is  usually 
abbreviated,  corresponds  to  a  specific  gravity  of  i,  or  the 
specific  gravity  of  pure  water. 

When  the  hydrometer  is  put  into  a  vessel  containing  oil 
that  is  lighter  than  water,  it  sinks  farther  than  it  did  in 
water,  and  some  other  graduation  greater  than  10  comes 
even  with  the  surface  of  the  oil.  The  number  of  tliis 
graduation  then  indicates  the  density  of  that  particular  oil, 
in  degrees  Baume.  For  example,  if  the  graduation  marked 
26  came  level  with  the  surface  of  the  oil.  the  density  of 
the  oil  would  be  26  deg.  Baume. 

If  the  density  of  an  oil  lighter  than  water  is  given  in 
degrees  Baume,  the  corresponding  specific  gravity  may  be 
found  by  using  the  formula 

G=       ^^° 
130  +  5 

in  which  C  —  specific  gravity  of  oil; 

B  =  density,  in   degrees   Baume. 

For  instance,  if  an  oil  has  a  density  of  20  deg.  Baume 
its  specific  gravity  is 

^  140 

130  +  20 

To  enable  the  specific  gravity  for  any  Baume  reading  to 
be  found  quickly,  without  any  calculations,  the  curve  shown 
in  Fig.  2  is  given.  For  example,  suppose  that  it  is  desired 
to  find  the  specific  gravity  of  an  oil  having  a  density  of  19 
deg.  Baume.  On  the  horizontal  scale  locate  the  division 
corresponding  to  19,  which  is  the  first  vertical  line  to  the 
left  of  that  marked  25.  I'rom  the  point  where  this  vertical 
line  meets  the  curve  follow  horizontally  to  the  scale  at  the 
left-hand  edge  of  the  diagram.  It  will  meet  the  scale  be- 
tween 0.90  and  0.92,  at  a  point  that  corresponds  to  about 
0.905.  This  is  the  desired  specific  gravity.  In  other 
words,  a  Baume  reading  of  25  deg.  corresponds  to  a  specific 
gravity  of  about  0.905. 

The  same  diagram  may  be  used  to  find  a  Baume  reading 
corresponding  to  a  given  specific  gravity,  by  reversing  the 
foregoing  method.  Suppose  that  it  is  desired  to  fin<I  the 
Baume  reading  of  an  oil  having  a  specific  gravity  of  0.91. 
Having  locateil  the  point  corresponding  to  o.gi.  midway 
between  0.90  and  0.92  on  the  left-hand  scale,  follow  hori- 
zontally to  the  curve  and  then  down  to  the  bottom  scale. 
The  point  thus  reached  will  be  slightly  to  the  left  of 
25,  corresponding  to  24.  Hence,  a  specific  gravity  of  0.91 
corresponds  to  a  Baume  reading  of  24  deg. 


No  Reason  Why  Hydroelectric  Plants  Should  Suffer 
from  Ice  Troubles 

In  a  paper  on  "Ice  Formation"  presented  to  the  Interna- 
tional Congress  nf  Refrigeration  in  Chicago  on  Sept.  17- 
24  Dr.  H.  T.  Barnes,  professor  of  physics  in  McGill  Uni- 
versity, Montreal,  makes  this  statement:  "Frazil  is  fnrmoil 
most  rapidly  on  the  surface,  but  it  appears  also  throuKli- 
out  the  body  of  the  river  when  the  water  is  supercooled. 
The  supercooling  is  never  more  than  a  few  thousandths  of 
a  degree,  but  notwithstanding  this,  it  produces  great  phys- 
ical eflfects.  It  is  during  such  a  time  that  the  ice  becomes 
adhesive,  agglomerated,  and  produces  trouble  to  the  oper- 
ators of  water-powers.  The  strength  and  tenacity  of  the 
frazi!  as  long  as  the  temperature  remains  below  the  freez- 
ing point  is  enormous.  It  wants  but  the  very  smallest 
change  of  temperature  in  the  water,  however,  to  make  it 


soft  and  spongelike  and  easily  disintegrated.  The  sun  is 
the  most  powerful  agent  in  imparting  the  necessary  small 
fraction  of  temperature  to  the  water  to  relieve  ice  troubles. 
Thus  waterwheels  which  have  been  securely  cemented  dur- 
ing the  night  are  soon  running  again  the  next  day  when 
the  sun  comes  out.  Artificial  methods  of  heating  have  been 
developed  which  have  proved  remarkably  successful.  The 
most  effective  methods  are  those  of  Mr.  John  Murphy,  of 
Ottawa,  who  has  been  studying  the  problem  for  many  years. 
There  is  now  no  reason  why  any  power  plant  operateil  bv 
hvdraulic  means  should  suffer  from  ice  troubles." 


Rules  for  Installation  of  Suction  Gas  Producers 


Arc  tticrc  any  regulations  hindering  Ihc  inst.-illati< 
(iticcrs  in  buildings?  ' 


of  suction  gas  pro* 
D.  W.  E. 


The  Fire  Underwriters  permit  the  installation  of  suction 
gas  producers  of  approved  make  having  a  maximum  rating 
of  250  hp  inside  a  building,  provided  the  apparatus  for  pre- 
paring the  gas  is  installed  in  a  separate,  inclosed,  well-venti-. 
lated  fireproof  room.  The  installation  of  producers  in  cel- 
lars, basements,  etc.,  requiring  artificial  light  will  not  be, 
countenanced  except  by  special  permission  from  the  under- 
writers having  jurisdiction. 


Linemen's  Gloves  and  Safety  Belts 

Should  a  company  furnish  its  linemen  with  ruubcr  gluvcs  an<l  >afct>  bfH' 
or  should  a  lineman  be  expected  to  supply  these  himself?  I  note  from  a 
recent  discussion  that  the  practice  differs,  some  companies  supplying  tbcm 
and  others  requiring  the  linemen  to  have  pliers  and  belts.  S.  A. 

The  electric-light  company  should  always  supply  the  rub- 
ber gloves  and  insist  on  their  being  worn  by  men  at  work 
on  lines.  Inasmuch  as  the  employers'  liability  laws  of 
various  states  class  the  work  of  linemen  as  hazardous,  in' 
which  class  recovery  is  allowed  in  all  cases  irrespective  of 
negligence,  it  is  well  for  the  company  to  supply  belts  and 
pliers  also.  A  lineman  might  purchase  an  inferior  belt  be- 
cause it  is  cheap;  the  company  in  whose  employ  he  is  can- 
not afford  to  do  so. 


Strength  of  Cross-Arms  and  Poles 

Where  can  I  nt>tain  information  concerning  the  relative  strength  el 
cruss-arms  of  various  common  woods?  Will  the  average  arm  break  undei 
tlic  strain  imposed  by  broken  wires  before  the  pole  relieves  the  strcM  b.v. 
falling?  W.   K.    M. 

Results  of  recent  tests  conducted  by  the  Forest  Servic 
on  six-pin  6-ft.  cross-arms,  3.25  in.  by  4.25  in.  in  section' 
show  that  the  ordinary  woods  range  themselves  in  the  fol 
lowing  order  as  regards  relative  strength : 

.Average 
.M.iximum   L.oad.  lb 

I.onglcaf    pine,    TS   per   cent   hiart 10.180 

Longleaf  pine.  100  per  cent  heart 9.780 

Shortlcaf  pine 9.260 

Longlea:  pine,  50  per  cent  heart 8,980 

'^horllcaf  pine,  creo£oted 7.650 

Houglas  fir 7.590 

While  cedar 5.200 

In  nearly  all  ca.ses  where  cross-arms  arc  tested  unde 
conditions  approximating  actual  service  failure  occurs  a 
the  first  pin-hole  from  the  center.  Knots  and  other  de 
fects  at  these  points,  especially  on  the  upper  side,  ar^ 
therefore  to  be  avoided.  The  figure.s  above  quoted  wen 
for  tests  with  downward  loading,  but  careful  estimates  o 
side-tension,  such  as  would  be  caused  by  broken  wires,  etc. 
show  that  the  weakest  cross-arm  of  the  lot,  white  cedar,  i 
capable  of  withstanding  lateral  pulls  of  over  4000  lb.,  whid 
is  far  greater  than  any  side  loading  that  could  be  resiste 
by  a  pole.  A  25-ft.  pde  with  7-in.  top  will  withstand  fron 
1300  lb.  to  2200  lb.  side  pull  applied  at  the  top.  A  35- fi 
pole  with  9-in.  top  is  able  to  resist  about  3000  lb. 
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Digest  of  Current  Electrical  Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the  Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Single-Phase  Commutator  Motor. — E.  F.  W.  Alexander- 
sox. — An  illustrated  article  on  his  single-phase  commutator 
motor  for  trunk  railways,  which  is  a  combination  of  the 
repulsion  motor  and  the  series  motor  with  commutation 
poles.  Illustrations  are  given  showing  the  construction  of 
the  motor  and  the  attention  which  has  been  paid  to  effective 
cooling.  The  armature  acts  as  a  blower,  sucking  the  air 
through  openings  in  the  side  of  the  frame.  The  motors  of 
this  kind  which  are  in  use  on  the  New  Canaan  line  of  the 
Xew  Haven  Railroad  assume  in  spite  of  the  heavy  traffic  a 
temperature  rise  of  only  60  deg.  C.  This  is  about  one-half 
of  the  temperature  rise  attained  by  the  old  series  motors 
which  were  replaced  by  the  new  type  of  motor.  The 
weight  of  the  motor  is  not  greater  than  that  of  "certain 
direct-current  motors  which  are  in  use  on  similar  lines.'' 
.•\  locomotive  equipped  with  four  400-hp  motors  is  also 
illustrated.— £Ze^.  Zeit.,  Sept.  4,  1913. 

Synchronous  and  Non-Synchronous  Reactance. — J. 
Rezei.man. — A  continuation  of  his  long  illustrated  series. 
In  this  instalment  the  author  deals  with  the  reactance  of  a 
turbo-alternator  having  a  solid  cylindrical  rotor  and  sum- 
marizes the  results  obtained  for  various  machines  which  had 
been   previously    analyzed. — London    Electrician,    Sept.    12, 

1913- 

Effect  of  Vibrations  on  the  Magnetic  Properties  of  Sheet 
Iron. — E.  GuMLicH  and  W.  Steinhaus. — An  account  of 
an  experimental  investigation  in  which  it  was  found  that 
continuous  vibrations  such  as  are  unavoidable  on  railroads 
are  liable  to  cause  considerable  deterioration  in  the  mag- 
netic properties  of  newly  annealed  dynamo  sheets,  decreas- 
ing the  permeability  and  increasing  the  hysteresis  loss. — 
Elek.  Zeit.,  Sept.  4,  1913. 

Lamps  and  Lighting 

Drauii-Tungstcn  Filament. — O.  Kruh. — An  English 
translation  in  abstract  of  his  German  paper  noticed  recently 
in  the  Digest. — London  Electrician,  Aug.  29,  1913. 

Effect  of  Inclosing  Globes  oh  the  Life  of  Metallic- 
I'ilamcnt  Lamps. — Guastaf  Sunden. — An  article  on  the 
way  in  which  the  life  of  metallic-filament  lamps  is  affected 
l)y  outside  globes.  The  author  has  found  by  experiment  that 
metallic-fiiament  lamps  should  be  subjected  to  the  effect  of 
air-cooling  and  .should  therefore  not  be  used  with  inclosing 
globes.  Fittings  for  metallic-filament  lamps  should  be 
without  an  outside  globe  and  reflector.  In  this  way  the  life 
of  the  lamp  is  considerably  extended. — Elek.  Zeit.,  Aug. 
:28,  1913. 

Metallic-Filament  Lamps. — A  note  on  a  recent  British 
patent  (No.  14,048,  1913)  of  the  Allgemeine  Elektricitats 
"Csellschaft.  To  improve  the  efficiency  of  metallic-filament 
'amps  a  sub.stance  capable  of  giving  off  oxygen  at  low 
pressure  when  the  lamp  is  burning  is  introduced  in  the 
5uib  before  exhaustion.  Suitable  substances  are  oxides, 
'eroxides,  nitrates,  nitrites,  chlorates,  perchlorates,  chro- 
iiates,  bichromates,  etc.,  but  manganese  superoxide  and 
larium  chlorate  are  found  specially  suitable.  The  only 
faction  product  is  tungsten  trioxide,  which  is  practically 
olorless  and  even  when  deposited  on  the  bulb  cuts  off 
ittle  light.  As  it  is  non-volatile,  no  increase  in  pressure 
akes  place  in  the  lamp. — London  Elec.  Eng'ing,  Sept.  4. 
913- 


Generation,  Transmission  and  Distribution 

Upper  Silesia. — W.  Vogel. — In  connection  with  the  re- 
cent meeting  of  the  German  Association  of  Mining  Engi- 
neers in  Breslau  an  illustrated  description  is  given  of  the 
development  of  electric  power  installations  in  the  mines  of 
Upper  Silesia.  The  article  contains  historical  notes.  A 
resume  is  given  of  the  problems  solved  in  this  mining  dis- 
trict on  the  use  of  electricity  for  mining,  together  with 
statistical  data  on  the  increase  of  these  installations,  which 
have  resulted  in  making  Upper  Silesia  an  important  elec- 
trical district  of  Germany.  At  the  day  of  lowest  load  in 
1912  the  lowest  consumption  in  Upper  Silesia  was  6800  kw ; 
the  highest  consumption  was  14,800  kw.  At  the  day  of 
highest  load  of  1912  the  lowest  consumption  was  13,500  kw, 
and  the  highest  consumption  34,100  kw.  The  load-factor  is 
therefore  good.  There  were  importetl  into  Upper  Silesia 
during  the  last  year  electric  products  having  a  value  of 
$4,000,000. — Elek.  Zeit.,  Aug.  28  and  Sept.  4,  1913. 

Traction 

Electric  Traction. — G.  Kapp. — His  address  to  Section  G 
of  the  British  Association  for  the  Advancement  of  Science. 
The  advantages  of  the  various  systems  of  electric  traction, 
three-phase,  single-phase  and  continuous  current,  are  first 
c'ealt  with,  some  details  being  given  of  lines  which  have 
actually  been  electrified  on  one  or  other  of  these  systems. 
Figures  with  regard  to  electric  traction  on  the  main  lines  of 
the  Italian  State  Railways  are  set  out,  while  some  informa- 
tion about  the  St.  Gothard  line  is  also  given. — London 
Electrician,  Sept.  12,  1913. 

Installations,  Systems  and  Appliances 

Cost  of  Manufacturing  Electricity. — H.  M.  Hobart. — 
The  author  presents  the  subject  of  the  cost  of  producing 
electrical  energy  by  first  taking  up  in  sequence  the  physical 
and  chemical  changes  whereby  the  production  is  secured. 
Then  he  goes  on  to  illustrate  how  great  is  the  simplicity 
secured  by  the  substitution  of  electrical  units,  in  the  early 
calculations,  for  those  of  the  thermal-unit  type.  A  direct 
comparison  is  made,  item  for  item,  of  the  costs  of  manufac- 
turing electricity  as  generated  by  a  steam-turbine-driven 
plant  and  by  an  internal-combustion-engine-driven  plant. 
The  costs  are  segregated  according  to  the  most  approved 
methods  of  accounting,  viz.,  production,  investment  and  ad- 
ministration costs.  A  dissertation  follows  on  the  cost  as 
influenced  by  load-factor,  power-factor  and  character  of 
the  electricity  demanded. — Gen.  Elcr.  Rnne'LV.  September, 
1913- 

I'aris. — J.  Revvai.. — A  fully  illustrated  description  of  the 
Northern  and  Southwestern  central  stations  of  the  Paris 
Electricity  Supply  Company. — La  Lumicre  Elec,  Aug.  21, 
i9'.r 

Wires,  Wiring  and  Conduits 

Free  Wiring. — K.  Eiler. — An  article  describing  the  con- 
ditions under  which  the  small  central  station  in  Gronau  in 
Germany  carries  out  electric  installations  with  a  system  of 
free  wiring.  It  is  shown  that  the  capital  invested  in  this 
work  yields  a  satisfactory  interest.  The  new  installations 
obtained  in  this  way  have  been  able  to  compensate  the  loss 
of  energy  consumption  due  to  the  introduction  of  metallic- 
filament  lamps.  The  author  thinks  that  a  system  of  free 
wiring  will  be  advisable  in  some  cases  where  it  is  important 
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to  increase  the  consumption  of  energy. — Elek.  Zeit.,  Sept. 

4.  1913- 

Rules  for  Insuluted  Conductors. — A  translation  in  abstract 
of  the  1912  rules  of  the  German  Association  of  Electrical 
Engineers  for  the  construction,  testing  and  application  of 
rubber-insulated  conductors,  tested  or  not  tested  in  water, 
and  for  lead-covered  cables. — London  Elcc.  Rcviezu,  Sept. 

5.  1913- 

Electrophysics  and  Magnetism 

Continuity. — Oliver  Lodge. — His  presidential  address  to 
the  British  Association  for  the  Advancement  of  Science. — 
London  Electrician,  Sept.  12,  1913. 

Constitution  of  Atoms  and  Molecules. — N.  Bohr. — A 
second  mathematical  paper  on  this  subject.  The  author  en- 
deavors to  show  that  the  application  of  Planck's  theory  of 
radiation  to  Rutherford's  atom  model  through  the  introduc- 
tion of  the  hypothesis  of  the  universal  constancy  of  the 
angular  momentum  of  the  bound  electrons  leads  to  results 
which  seem  to  be  in  agreement  with  experiments. — Philvs. 
Mag.,  September,  1913. 

Ions  from  Hot  Salts. — O.  W.  Richardson. — An  account 
of  an  e.xtended  investigation  the  chief  object  of  which  was 
the  measurement  of  the  specific  charge  or  the  electrical 
molecular  weight  of  the  emitted  ions;  but  in  certain  cases 
other  points  which  seemed  to  be  of  interest  or  importance 
were  examined  and  recorded.  The  salts  which  were  tested 
are  iodides  of  zinc,  cadmium,  calcium,  strontium,  barium, 
ferric  chloride,  manganous  chloride,  calcium  chloride  and 
calcium  fluoride.  The  salts  of  the  alkali  and  alkaline  earth 
metals  emit  in  appreciable  quantity  only  univalent  ions  Li, 
Na,  K,  Rb,  Cs,  Ca,  Sr  and  Ba.  However,  zinc  iodide  and 
cadmium  iodide  emit  bivalent  zinc  and  cadmium  ions  re- 
spectively. Most  substances,  if  not  all.  emit  negative  elec- 
trons when  they  are  heated  to  a  sufticiently  high  tempera- 
ture. Certain  salts  possess  the  property  of  emitting  nega- 
tive ions  at  relatively  low  temperatures.  In  addition  to  the 
oxides,  the  following  salts  have  this  power:  the  iodides  of 
calcium,  strontium,  barium  and  cadmium,  calcium  fluoride, 
calcium  bromide,  manganous  chloride  and  ferric  chloride. 
In  general,  the  negative  ions  emitted  by  these  substances  are 
not  all  electrons  but  consist  of  a  mixture  of  electrons  and 
heavy  ions.  Calcium  iodide  appears  to  exhibit  this  prop- 
erty in  a  typical  manner. — Philos.  Mag.,  September.  1913. 

Absorption  of  Heat  Produced  by  Emission  of  Ions. — II. 
L.  CooKE  AND  O.  W.  Richardson. — In  a  recent  paper  the 
authors  have  shown  that  when  a  current  of  negative  elec- 
trons is  allowed  to  flow  from  a  heated  filament  of  osmium 
there  is  an  absorption  of  heat  which  is  equal  in  amount  to 
the  energy  required  to  drive  the  escaping  electrons  through 
a  potential  difference  of  4.7  volts.  The  present  paper  deals 
with  similar  experiments  which  they  have  made  with  lime- 
coated  platinum  wires  and  with  tungsten  wires.  The 
phenomena  exhibited  by  lime-coated  platinum  wires  do  not 
exhibit  any  evident  relationship  with  the  theory  of  these 
effects.  Their  behavior  is  quite  different  from  that  of  the 
osmium  and  tungsten  wires.  In  the  case  of  the  latter  sub- 
stances the  thermal  changes  which  take  place  when  the 
thermionic  current  is  turned  on  or  off  all  occur  within  a 
few  seconds.  With  the  lime-coated  platinum  wires,  under 
otherwise  identical  circumstances,  it  was  questionable 
whether  the  changes  were  complete  in  a  time  comparable 
with  ten  minutes.  The  precise  nature  of  the  changes  also 
depended  rather  definitely  on  the  mode  of  preparation  of 
the  lime-coated  surface.  The  authors  conclude  that  with 
lime-coated  platinum  wires  the  cooling  effect  sought,  if 
present,  is  masked  by  a  larger  cumulative  effect. — Philos. 
Mag.,  September,  1913. 

Heating  Effect  at  the  Cathode  in  Vacuum  Tubes. — B. 
Hodgson  and  P.  A.  Mainstone. — An  account  of  a  careful 
investigation  of  the  well-known  effect  that  in  vacuum-tube 
work  the  electrodes  become  heated  during  the  discharge  and 
that  the  cathode  becomes  hotter  than  the  anode.  The 
authors  investigated  the  heating  effect  at  the  cathode.    With 


normal  glow  the  heal  energy  communicated  to  the  cathode  i« 
proportional  to  the  current.  When  the  abnormal  glow  sett 
in,  the  heat  given  to  the  cathode  increases  more  rapidly  as 
the  current  increases.  The  authors  also  determined  a  cer- 
tain ratio  a/b.  The  maximum  value  that  this  ratio  can 
assume  is  1.0,  when  the  current  is  carried  by  positive  ions 
only.  Should  each  positive  ion  in  striking  the  cathode 
ionize  and  produce  only  one  negative  carrier,  then  the  ratio 
0.5  would  exist.  If  more  than  one  negative  carrier  resulted 
from  each  collision,  the  value  of  the  ratio  would  be  still 
smaller.  According  to  measurements  of  the  authors  the 
ratio  a/b  is  approximately  i.o,  show-ing  that  at  the  cathode 
surface  only  a  few  corpuscles  are  engaged  in  carrying  the 
current. — Philos.  Mag.,  September,  19 13. 

Electrochemistry  and  Batteries 

Smelting  Copper  Ores  in  the  Electric  Furnace. — D.  A. 
LvoN  AND  R.  M.  Keeney. — A  paper  read  before  the  Amer- 
ican Institute  of  Mining  Engineers  on  the  possibilities  of 
the  electric  furnace  in  copper  metallurgy.  The  authors 
conclude  that  the  electric  smelting  of  copper  ores  is  noth- 
ing more  than  the  substitution  of  electric  heat  for  the  heat 
derived  from  the  combustion  of  carbon.  Inasmuch  as  the 
carbon  which  is  used  either  in  the  reverberatory  furnace 
or  in  the  blast  furnace  plays  no  important  part  in  the  nec- 
essary reactions  which  take  place  in  these  furnaces,  there 
is  no  reason  metallurgically  why  electric  heat  may  not  be 
substituted  for  the  heat  derived  from  the  combustion  of 
carbon.  In  some  cases  the  reactions  would  take  place  to 
better  advantage  in  the  neutral  atmosphere  of  the  electric 
furnace  than  in  the  reducing  or  partially  reducing  atmos- 
phere of  the  combustion  furnace.  Therefore,  whether  the 
electric  furnace  should  be  used  for  the  smelting  of  copper 
ores  would  largely  depend  upon  the  relative  cost  of  coke 
and  electrical  energj'.  The  electric  furnace  for  iron-ore 
reduction  has  been  introduced  as  a  matter  of  necessity  on 
account  of  particular  local  conditions.  The  chances  in 
favor  of  the  electric  furnace  for  the  treatment  of  copper 
ores  are  greater  than  those  for  the  treatment  of  iron  ores, 
because  there  is  not  so  great  a  difference  in  the  cost  of 
coke  and  electrical  energy  in  copper-mining  districts  as  in 
iron-smelting  centers.  Also  the  cost  of  electrical  energy  is 
constantly  becoming  less,  owing  to  improvements  in  gas 
engines  and  steam  turbines,  so  that  in  districts  where 
water-power  is  not  plentiful  but  cheap  fuels  unsuited  tc 
coking  purposes  are  available  it  may  be  found  more  ad- 
vantageous to  use  electric  heat  than  the  heat  derived  fron 
the  combustion  of  coke. — Metall.  and  Chem.  Eng'ing.  Sep 
tember,  1913. 

Units,  Measurements    and  Instruments 

.Magnetic  Tests. — Friedrich  Goltze. — In  determininj 
the  watt  losses  in  dynamo  examinations  it  is  desirable  tha 
the  voltage  curve  used  with  the  Epstein  apparatus  shouli 
approximate  as  closely  as  possible  a  sine  wave.  For  thi 
purpose  the  voltage  drops  in  the  whole  alternating-curren 
circuit  must  be  made  as  small  as  possible.  In  the  presen 
paper,  which  is  illustrated  by  numerous  diagrams,  the  re 
suits  of  tests  are  given  showing  the  magnitude  of  the  volt 
age  drops  in  the  alternating-current  circuit  of  a  steel-test 
ing  plant  and  their  effect  on  the  waveform  of  the  mag 
netizing  emf  in  the  Epstein  apparatus.  Since  a  large  par 
of  all  the  voltage  drops  in  the  alternating-current  circui 
are  due  to  the  wattmeter  used,  measurements  were  mad 
with  different  wattmeters  which  showed  clearly  the  influ 
ence  of  the  voltage  drop  in  the  wattmeter  on  the  wav< 
form  of  the  emf  in  the  Epstein  apparatus. — Elck.  ZeM 
Aug.  21,  1913. 

Location  of  Cable  Faults.— An  illustrated  description  c 
a  very  simple  instrument  for  4etermining  cable  faults.  I 
one  of  two  cables  placed  side  by  side  has  somewhere 
each  fault,  this  is  located  as  shown  in  the  cut.  The  tw 
cables  are  short-circuited  somewhere  at  A  so  that  a  cot 
tinuous  cable  from  D  to  £  is  obtained.    If  the  cable  lengi 
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from  D  to  A  is,  for  instance,  84  ni  (277  ft.),  the  cable 
length  from  D  to  E  will  be  168  m  (554  ft.)-  If  "ow  cur- 
rent is  sent  into  the  cable  from  a  storage  battery  connected 
to  the  cable  at  the  points  B  and  C,  the  voltage  drop  from  D 
(0  E  is  first  measured.  It  is  also  possible  to  obtain  the  volt- 
age drop  from  D  to  earth  by  turning  a  switch  in  the  instru- 
ment. The  ratio  of  the  two  readings  gives  the  ratio  of  the 
total  length  of  the  cable  to  the  distance  of  D   from  the 
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earth  fault.  A  control  measurement  is  obtained  by  deter- 
mining the  voltage  from  £  to  the  earth  fault.  The  two  dis- 
tances determined  in  this  way  must  then  give  the  total 
length  of  the  cable.  A  storage  battery  of  high  rating  is 
used  in  order  to  get  a  current  of  10  amp  to  15  amp.  For 
very  low  cable  resistances  it  is  necessary  to  insert  a  series 
resistance  in  the  circuit.  The  connections  of  the  instru- 
ment are  self-explanatory  from  the  diagram.  The  connec- 
tion to  earth  is  made,  for  instance,  to  the  lead  cover  of  the 
cable.  A  simple  graphical  method  is  used  to  find  directly 
the  distance  in  meters  from  the  ratio  of  distances  given  by 
the  instrument. — Elek.  Zeit.,  Aug.  21,  1913. 

Testing  Potential  Transformers. — H.  B.  Brooks. — A  note 
on  an  investigation  carried  out  in  the  Bureau  of  Standards. 
The  commercial  importance  of  instrument  transformers  has 
stimulated  the  development  of  accurate  methods  for  the 
determination  of  their  ratio  and  phase  angle.  A  method  is 
wanted  which,  while  giving  all  needed  accuracy,  can  be 
carried  out  at  the  point  of  installation,  using  commercial 
instruments  and  the  ordinary  supply  voltage.  Such  a 
method  of  testing  potential  transformers  is  as  follows:  The 
primary  windings  of  a  standard  transformer  and  the  trans- 
former to  be  tested  are  connected  to  the  same  supply.  The 
secondary  windings  are  connected  in  series  so  that  their 
voltages  are  opposed.  The  small  difference  between  the 
two  secondary  voltages  is  measured  by  means  of  an  indi- 
cating wattmeter  whose  current  coil  is  separately  e.xcited 
by  a  current  in  phase  with  the  supply  voltage.  The  ratio 
of  the  transformer  under  test  may  then  be  readily  cal- 
culated. By  making  the  above  test  with  the  primaries 
connected  to  a  two-phase  circuit,  a  measurement  of  the 
difference  of  the  phase  angles  of  the  two  transformers  may 
be  made  by  exciting  the  current  coil  of  the  wattmeter  from 
the  second  phase.  If  a  two-phase  circuit  is  not  available, 
the  test  for  phase  angle  may  be  made  by  exciting  the  watt- 
meter current  coil  from  another  phase  of  a  three-phase  cir- 
cuit and  applying  a  simple  correction  factor.  A  comparison 
of  the  above  method  and  a  standard  laboratory  method  gave 
values  for  ratio  agreeing  within  less  than  o.i  per  cent,  and 
of  phase  angle  within  one  minute. — Journal  Franklin  Inst.. 
August,  1913. 

Analysis  of  Periodic  Curves. — S.  Silbermann. — An  ar- 
ticle illustrated  by  diagrams  in  which  the  author  develops 


the  equations  into  which  the  Fourier  series  are  changed 
when  the  periodic  curves  are  plotted  on  so-called  sine  or 
cosine  paper.  The  author  then  shows  how  the  periodic 
curves  can  be  resolved  into  single  symmetric  curves  and 
the  latter  can  be  easily  resolved  into  the  fundamental  wave 
and  the  harmonies.  Numerical  results  are  given  to  show 
the  simplicity  of  this  method  of  analysis. — Elck.  Zeit.,  Aug. 

14,  1913- 

Telegraphy,  Telephony  and  Signals 

Electric  Fire  Alarms.— \V.  Fellenberg.— A  continuation 
and  the  conclusion  of  his  illustrated  serial  describing  vari- 
ous types  of  fire  alarms.— E/ei^.  Zeit.,  Aug.  28  and  Sept. 

4,  1913- 

Miscellaneous 

Aron. — An  obituary  sketch,  written  by  Gottschalk,  of  the 
Ufe  and  work  of  the  late  Hermann  Aron,  the_  inventor  of 
the  Aron  electric  pendulum  meter. — Elek.  Zeit.,  Sept.  12, 
1913- 


Book  Review 


Alternating  Currents  Simplified.  By  Elmer  E.  Burns. 
Chicago:  The  Joseph  G.  Branch  Publishing  Com- 
pany. Cloth,  200  pages.  Illustrated.  Price,  $1.50. 
The  subject  of  alternating  currents  is  usually  dealt  with 
in  mathematical  language.  Even  in  the  few  readable 
books  on  this  subject  where  mathematical  symbols  and 
formulas  are  sparingly  used,  the  author— either  consciously 
or  unconsciously— assumes  the  reader  to  be  familiar  with 
mathematical  reasoning.  In  other  words,  the  scientifica  ly 
trained  mind,  capable  of  abstract  reasoning,  must  be 
brought  to  the  studv  of  most  books  treating  of  alternating 
currents.  Although  he  makes  no  direct  statement  to  the 
effect  that  he  is  addressing  the  non-mathematical  reader, 
the  author  of  the  book  under  review  obviously  wrote  for 
the  electrical  worker  who  has  not  had  the  advantages  of  a 
universitv  training  or  its  equivalent.  He  has  endeavored 
to  present,  in  simple  language,  pictures  of  what  is  going  on 
in  the  electric  circuit  under  various  conditions,  and  he 
treats  of  the  elementary  principles  underlying  the  produc- 
tion and  utilization  of  alternating  currents.  Mechanical 
and  hydraulic  analogies  are  given  to  illustrate  inductance, 
capacitv,  phase  differences  and  power-factor,  while  various 
appliances  and  svstems  of  working  are  referred  to  and  ex- 
plained There  is  no  more  difficult  task  than  to  produce  a 
successful  book  on  these  lines,  and  there  is  no  easier  task 
than  to  criticise  it  bv  picking  out  the  many  points  in  which 
it  fails  of  scientific  accuracy.  The  author  is  certainly  to  be 
congratulated  on  having  presented  many  apt  and  original 
illustrations  of  the  actions  taking  place  in  alternating- 
current  circuits,  and  on  having  done  his  work  carefully  and 
earnestly,  with  his  fundamental  purpose  constantly  in  view ; 
but  it  is  not  easy  to  estimate  the  real  value  of  his  book. 
It  is  undoubtedly  difficult  to  know  how  far  it  is  advisable  to 
go  in  the  popular  presentation  of  this  difficult  subject,  and 
it  is  just  possible  that  Mr.  Burns  has  gone  too  far  in  one  or 
two  directions.  As  previously  stated,  to  dissect  a  book 
of  this  nature  in  order  to  expose  minor  inaccuracies  would 
savor  of  quibbling;  but  the  idea  of  any  one  conductor  in 
a  polyphase  svstem  acting  as  the  return  for  all  the  others 
is  certainly  not  clearly  presented,  and  on  page  143  the 
statement  is  made  that  in  a  two-phase  circuit  it  is  im- 
possible to  make  one  wire  serve  as  the  return  circuit  for  the 
other  two.  The  statement  is  enlarged  upon,  and  the  rea- 
son given  has  no  reference  to  the  upsetting  of  phase  re- 
lations owing  to  the  resistance  of  the  common  conductor; 
it  is  simply  that  the  relation  between  the  currents  in  the 
different  vvires  is  such  that  the  thing  cannot  be  done.  In 
this  matter  of  polyphase  transmission  the  author  has  per- 
haps attempted  rather  more  than  could  successfully  be 
accomplished  by  his  method  of  treatment. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


660-Watt  Key  Socket 

The    Arrow    Electric    Company,    Hartford,    Conn.,    has 

placed  on  the  market  a  660-watt  key  socket,  with  a  quick- 

make-and-break   mechanism.     The   accompanying   ilhistra- 

tion  shows  a  sectional  view  of  the  socket,  laying  bare  the 


SECTIONAL    VIEW    OF    660-WATT     KEY     SOCKET 

operating  features  of  the  device.  The  rapid  development 
of  energ^'-consuming  devices  has  brought  about  the  need 
of  a  socket  with  a  higher  rating  than  the  ordinary  key 
socket,  and  it  is  said  that  the  new  socket  has  been  designed 
to  meet  the  requirements  of  heating,  cooking  and  other 
domestic  service. 


Rapid  Folding  Machine 

The  folding  machine  illustrated  herewith  folds  paper 
three  times  in  one  operation  and  can  make  any  of  nine 
styles  of  parallel  folds  and  three  styles  of  right-angle  folds. 
It  can  handle  stock  ranging  in  size  from  i8  in.  by  24  in.  to 
25  in.  by  5  in.,  and  in  grade  from  coated  book  paper  to 
onion  skin.  The  folded  stock  is  automatically  packed  so 
that  only  one  operator  is  required.    The  machine  is  capable 


RAPin    FOLDl.Nlj    .MACHINE 

of  handling  from  1500  to  700a  pieces  per  hour  or  from 
eight  to  ten  times  the  output  of  a  hand  folder.  The  speed 
is  adjustable  to  suit  the  work  being  done.  The  floor  space 
occupied  is  3  ft.  by  4  ft. 

Tlie  device  is  made  by  the  American  Folding  Machine 
Company,  Warren,  Ohio,  and  is  operated  by  a  0.25-hp 
Westinghouse  motor. 


Inductive   Carrier  System 

.■\t  a  demonstration  in  Paterson,  N.  J.,  Sept.  25,  the 
Electric  Carrier  Company,  of  New  York  City,  showed  a 
model  carrier  system  for  transporting  mail  or  packages  in 
tubes  without  resorting  to  wheel  traction.  The  driving 
equipment  consisted  of  a  three-phase  induction  motor,  the 
secondary  bar  winding  of  which  was  e.xtended  the  full 
length  of  the  track.  Two  conductors  of  the  system  were 
carried  in  the  tube  above  the  cars.  By  means  of  these  and 
the  rails  energy  was  supplied  to  a  developed  primary  wind- 
ing hung  beneath  the  car  at  a  distance  of  0.375  '"■  from  the 
bar  winding.  The  tubes  in  the  model  s\stem  are  36  in.  in 
diameter  and  the  track  contains  one  20  per  cent  grade.  Thf 
cars,  weighing  1200  lb.,  carry  1000  lb.  of  sand  over  thisi 
grade  at  nearly  synchronous  speed. 


Receptacles  for  Use  on  Wooden  Molding  and  Pipe 
Taplets 

The  two  receptacles  shown  herewith,  which  were  primar-| 
ily  intended  for  use  on  wooden  molding,  have  been  changed; 
so  that  they  now  may  be  used  on  pipe  taplets  as  well.  The! 
change  will  in  many  cases  simplify  construction  by  allow- 


RECEl'TACLES    FOR    WOODEN    MOLDING    AND    I'll'E    TAPLET.- 

ing  the  same  type  of  receptacle  to  be  used  throughout  th< 
installation.  The  forming  of  the  bases  of  the  receptacles 
constitutes  the  only  change  which  has  been  made  from  th< 
standard  line  of  their  manufacturers.  Pass  &  Seymour 
Inc.,  Solvay,  N.  Y. 


Oil-Engine-Driven  Electric  Welding  Apparatus 

A  very  interesting  branch  of  the  electrical  business  car- 
ried on  in  New  York  Harbor,  as  well  as  in  other  important 
ports  on  the  Atlantic  and  Pacific  coasts  and  abroad,  is 
that  of  repairing  steamship  boilers,  plates,  sternposts  and 
other  parts  by  means  of  the  electric  welding  process.  Thest 
repairs  are  made  without  placing  the  vessel  in  dry  dock 
which  would  involve  heavy  expense  and  loss  of  time.  A 
barge  carrying  the  necessary  equipment  is  placed  along- 
side the  injured  vessel,  and  the  repairs  are  made  in  most 
cases  while  the  ship  is  loading  or  unloading  passengers  am 
freight  at  her  own  dock.  The  advantages  of  this  arrange 
ment  as  compared  with  the  old  methods  are  obvious. 

This  business  is  carried  on  by  the  Siemund  Wenzel  Elec 
trie  Welding  Company,  of  30  Church  Street,  New  York 
which  has  a  fleet  of  barges  busy  day  and  night  in  Ne*- 
York  Harbor  and  vi.'Jnity,  making  repairs  of  the  abov 
character  at  comparatively  low  cost.  The  depositioi 
method  which   is  used   is  the  invention  of   Mr.  H.  L.  .1 


OCIOBEK  4,    I9I3 


ELECTRICAL    WORLD 


Siemund.  The  process  consists  in  bringing  the  material  to 
be  welded  to  a  pasty  condition  and  simultaneously  deposit- 
ing metal  from  the  fused  metallic  electrode.  Since  no  pre- 
heating is  necessary  and  practically  no  heating  of  plates 
occurs,  this  method  is  particularly  suitable  for  high-class 
welding.  An  additional  advantage  claimed  for  this  process 
is  that  the  welded  sections  can  be  made  of  any  desired 
strength  by  simply  building  up  a  thicker  layer  of  metal. 

In  the  accompanying  cut  is  shown  an  interior  view  of  the 
barge  used  in  the  above  service.  Its  equipment  consists 
of  two  welding  generators  each  belt-connected  to  a  30-hp 
Remington  oil  engine.  Each  generator  is  of  capacity  suf- 
ficient to  operate  a  single  welding  set,  this  arrangement 
being  considered  advisable  in  view  of  the  character  of  the 
work  in  which  it  is  employed.  For  stationary  and  shop 
outfits  a  larger  size  unit  is  generally  used,  with  a  capacity 
sufficient  to  care  for  half  a  dozen  welding  sets  at  once. 

The  vertical,  two-stroke-cycle,  semi-Diesel-type  engine 
used  in  this  service  was  selected  for  it  because  of  its  re- 
duced cost  of  operation  over  steam  or  gasoline  engine  drive 
and  because  it  is  able  to  give  close  speed  regulation  under 
conditions  of  extremely  variable  load,  such  as  the  service 
involves.  This  is  an  oil  engine  in  the  strictest  sense  of 
the  word,  the  oil  consumed  being  introduced  into  the  com- 
bustion chamber  as  a  liquid  and  gasified  within  this  cham- 
ber. The  fuels  used  are  kerosene,  fuel  oil  and  several  kinds 
of  low-grade  oils  sold  under  a  variety  of  names.     On  the 
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crank  shaft  of  the  engine  between  the  forward  cylinder 
and  the  flywheel  there  is  a  cam  which  operates  a  set  of 
fuel  pumps,  one  for  each  cylinder.  A  centrifugal  governor 
attached  to  the  flywheel  controls  this  cam,  which  turns  with 
the  shaft  but  slides  back  and  forth  upon  it.  This  governor 
automatically  sets  the  cam  in  a  position  which  will  adjust 
the  stroke  of  the  pumps  according  to  the  load  on  the  engine. 
The  fuel  is  sprayed  into  the  combustion  chamber  under 
pressure,  and  into  an  atmosphere  of  compressed  air  of 
temperature  sufiiciently  high  to  vaporize  the  charge.  Com- 
paratively low  compression  is  used,  which  adds  much  to 
the  life  of  the  machine,  and  since  combustion  is  less  rapid 
than  in  gasoline  engines,  the  machine  is  subjected  to  less 
severe  shocks.  It  runs  with  little  or  no  vibration,  is  good 
for  continuous  operation  over  a  period  of  twenty-four  hours 
if  desired,  and  is  easy  to  handle.  The  engine  was  built  by 
the  Remington  Oil  Engine  Company,  120  Broad  Street, 
New  York. 


Outdoor  Lighting  Fixture 

The  Line  Material  Company,  of  South  Milwaukee,  Wis., 
has  placed  on  the  market  a  street  fixture  which  can  be  sup- 
ported by  gooseneck  or  straight  pipe  bracket,  by  rope  or 
span  suspension  clamp.  The  casing  consists  of  a  heavy 
piece  of  porcelain  with  an  iron  top,  and  because  of  this 
heavy  insulating  casing  the  fixture,  without  the  addition  of 


another  insulator,  can  be  used  for  series  circuits  or  multiple 
circuits.  The  casing  is  so  arranged  as  to  provide  ample 
interior  space  for  the  socket;  provision  is  made  for  an 
inner-wired  or  outer-wired  fixture.  For  inner-wired  fix- 
tures the  leads  are  brought  through  the  iron  casing  at  the 
top ;  for  others  the  wires  are  placed  through  holes  in  the 
porcelain  casing  provided  for  the  purpose. 


STREET    FIXTUKE     WITH     GOOSENECK    SUPPORT 

The  porcelain-enameled  fluted  reflector  is  bolted  to  the 
porcelain  casing,  which  in  turn  is  secured  by  means  of  an- 
other set  of  bolts  to  the  top  iron  casing.  The  reflectors  are 
furnished  in  three  standard  sizes,  of  which  the  dimensions 
are  respectively  18  in.,  20  in.  and  22  in. 


Oil-Insulated  Pole-Type  Tranaformers 

Four  extra  oil  ducts  have  been  provided  for  ventilating 
the  interior  of  the  transformers  recently  placed  on  the 
market  by  the  Packard  Electric  Company,  Warren,  Ohio. 
The  cruciform  core  used  in  all  core-type  transformers  has 
four  oil  ducts  on  each  core,  but  two  of  these  are  ordi- 
dinarily  closed  up  by  the  yokes  at  the  top  and  bottom.  This 
difficulty  has  been  avoided  in  the  new  product  by  giving 
the  yokes  the  peculiar  form  shown  in  the  illustration,  which 
makes  the  four  inside  ducts  available  for  ventilation  pur- 
poses and  insures  a  supply  of  cool  oil  in  the  interior  of 


TRANSFORMER    WITH    CASE   REMOVED 

the  transformer  where  it  is  most  needed.  A  special  form 
of  core  is  also  used  in  the  manufacture  of  these  transform- 
ers which  is  designed  to  eliminate  cross-magnetization. 
All  secondary  leads  are  brought  out  through  a  single  strong 
porcelain  bushing  in  order  to  reduce  stray  magnetism  in 
the  iron  cases  and  improve  the  copper  loss  and  regulation 
characteristics. 
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Portable  High-Voltage  Testing  Sets 

A  portable'  liinli-vnltage  tisliiig  set  wliic 
50,000-volt  traiisforiiKT,  a  variable  resistance 
tiometer  t.vi)e,  electrodes,  voltmeter,  circuit 


contains  a 
t  the  poten- 
:iker,  switch 


PORTABLE  VOLTAGE  TESTING  SET 


and  pilot   lamp   is   now   being   put   on   the  market  by  the 
American    Transformer    Company,    Newark,    N.    J.       The 


FIG.    2 — VOLTAGE    TESTING   SET    ON    TRUCK 

insformer  has  a  continuous  rating  of  2  kva  and  an  over- 
load rating  of  5  kva  for  five  minutes  and  may  be  operated 
at  any  frequency'  from  50  cycles  to  125  cycles.  The  low- 
tension  voltage  is  100/200.  A  voltmeter  coil  with  a  raito  of 
I  to  500  is  placed  in  the  center  of  the  high-tension  winding. 


and  leads  from  the  coil  are  brought  out  to  binding  posts  on 
the  cover  of  the  transformer.  The  transformer  is  oil- 
insulated  and  is  mounted  in  a  sheet-metal  case,  this  con- 
struction affording  minimum  weight  and  maximum  mechani- 
cal strength.  The  case  is  mounted  (.n  a  removable  truck 
provided  with  large  swivel  casters.  The  high-tension  ter- 
minals are  brought  directly  from  the  winding  through 
heavily  insulated  bushings  in  the  cover.  The  voltage-vary- 
ing device  used  with  this  outfit  consists  of  a  fixed  shunt 
resistance  and  a  variable  series  resistance.  The  shunt 
resistance  consists  of  a  number  of  metallic  resistance  units 
connected  across  the  low-tension  terminals  of  the  testing 
transformer.  The  terminals  of  this  resistance  are  brought 
out  to  a  connection  board  in  such  a  way  that  they  may  be 
entirely  disconnected  from  the  circuit  if  desired.  The 
variable  resistance  is  of  the  compression  type,  operated  by 
a  hand-wheel.  There  are  two  distinct  types  of  electrodes 
suitable  for  use  with  the  standard  testing  outfit,  either  one 
of  which  is  supplied  as  part  of  the  necessary  equipment. 
One  form  of  electrode  is  suitable  for  testing  oils  and  other 
liquids,  while  the  other  form  is  intended  for  testing  samples 
of  sheet  insulation. 


Steel  Poles  for  Distribution  Lines 

The  Carbo  Steel  Post  Company,  Chicago  Heights,  III., 
has  recently  put  upon  the  market  two  types  of  steel  poles 
which  are  held  to  be  practicable  for  use  on  central-station 
distribution  lines  and  on  telephone  lines.  The  two  styles 
are  known  as  the  uniped  and  the  biped  types.  The  biped 
pole,  illustrated  herewith,  is  used  where  leads  are  heavy, 
and  it  is  said  that  a  30-ft.  pole  of  this  type  when  properly 
set  will  withstand  a  looo-lb.  pull  at  the  top,  although  it 
weighs  only  130  lb.    The  uniped  poles  are  smaller  and  are 


BIPED    STEEL   POLE 


used  on  light  lines  where  there  are  few  wires  and  where 
the  height  desired  is  less  than  20  ft. 

The  claim  is  made  by  the  manufacturers  of  these  pole' 
that,  if  all  costs  are  considered,  steel  poles  will  be  foum 
cheaper   than   good   wooden   poles   for   any   pole-line  con 
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struction.  No  concrete  is  used  for  setting  the  poles,  and 
the  depth  of  excavation  recommended  by  the  manufactur- 
ers is  only  two-thirds  of  that  used  in  standard  practice  for 
wooden  poles  of  the  same  height.  The  construction  of 
the  steel  poles  renders  them  easy  to  climb  so  that  overhead 
work  may  be  done  without  the  aid  of  ladders  or  towers. 
The  web  at  the  base  of  the  pole  is  said  to  eliminate  the 
necessity  for  anchoring  in  many  places. 


Combination   Rotary    Converter   and  Synchronous 
Motors 

Small  rotary  converters  for  charging  storage  batteries 
and  furnishing  energy  to  moving-picture  arc  lamps,  which 
will  operate  at  a  reasonably  high  power-factor  and 
efficiency  without  sacrificing  the  regulation,  are  being 
manufactured  by  the  Northwestern  Electric  Company,  Chi- 
cago. Several  innovations  have  been  made  in  the  design 
of  the  converter,  chief  among  which  is  the  use  of  an 
improved  form  of  magnetic  damping  ring  inside  of  the 
pole  pieces,  which  will  prevent  high  voltages  being  induced 


A' slot  mi  Iff  d  in  aiampfr  r:r:^  'r  ■ 
B*  Portion  of  Shunf  fieicJ  yyounc^on 
C'Scfuirrel  CaCfS  Bars. 
D'  Compensaiinej  Coits. 


'g  1u  irrprvn?  macjnrficcorKOtons  in  commi/tiOr*. 


FIG.     I — DIAGRAMATIC     SECTION     OF     SINGLE-PHASE     MACHINE 

in  the  field  coils  on  starting,  without  increasing  the  mag- 
netic leakage  when  running  and  thereby  reducing  the 
power-factor  at  which  the  machine  operates.  Because  of 
the  use  of  this  magnetic  damper,  it  is  possible  to  connect 
the  shunt-field  windings  permanently  on  to  the  direct-cur- 
rent brushes. 

In  Fig.  I  is  given  a  diagrammatic  section  of  a  single- 
phase  machine  showing  the  starting  switch  and  magnetic 
screen,  which  is  slotted  in  order  that  coils  may  be  wound 
on  it  to  improve  the  characteristics  of  the  machine.  The 
machines  are  designed  to  operate  on  single-phase  and  three- 
phase  energy  as  rotary  converters  or  synchronous  motors. 
Both  the  single-phase  and  three-phase  converters  are  pro- 
vided with  compensating  windings  placed  on  a  magnetic 
screen  to  improve  the  regulation  and  increase  the  starting 
torque.  When  designed  to  operate  as  motors,  however,  the 
compensating  coil  is  omitted  on  the  three-phase  machines. 
The  rotaries  which  are  designed  for  operating  on  three- 
phase  energy  can  be  started  from  their  alternating-current 


or  direct-current  terminals,  but  the  single-phase  units  are 
started  as  series  alternating-current  motors. 

In  addition  to  the  compensating  coils,  the  single-phase 
machines  are  equipped  with  starting  windings  which  arc 
connected  in  series  with  the  armature  circuit  when  start- 
ing and  are  short-circuited  when  the  machine  reaches 
synchronous  speed.     This  arrangement  assists  the  compen- 
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sating  coils  and  the  squirrel-cage  bars,  which  form  the 
clamping  rivets  of  the  magnetic  damper,  in  preventing 
surging  of  the  magnetic  flu.x.  thereby  maintaining  prac- 
tically constant  speed.  .  .,,  , 

Used  without  some  sort-  df  an  auxiliary  device,  the  ad- 
vantage of  the  magnetic  screen  as  a  preventive  of  high- 
potential  induced  voltages  in  the  shunt-field  windings  would 
be  offset  by  the  increased  magnetic  leakage  occasioned  by 
its  inherent  design.  To  improve  magnetic  conditions  the 
damping  screen  is  slotted  midway  between  poles  to  reduce 
the  cross-section  and  a  coil  of  a  few  turns  of  wire  is  wound 
on  either  side  of  the  slot  so  as  to  oppose  the  flux  which 
tends  to  flow  across  the  gap.  These  coils,  which  are  con- 
nected in  series  with  the  shunt-field  coils,  do  not  prevent 
the  flux  from  flowing  through  the  damping  ring  during 
the  period  of  starting.  Where  the  over-compounding  is 
required  in  special  machines  additional  turns  which  are  in 
series  with  the  direct-current  circuit  may  be  wound  over 
these  coils  and  the  desired  regulation  obtained. 

The  compensating  and  starting  coils  are  arranged  so 
as  to  assist  each  other  in  regulation,  and  when  the  starting 


FIG.    3 — DIAGRAM    SHOWING    PATH    OF   VENTILATING    AIR 

coils  are  short-circuited  the  pole-face  area  of  the  stator  is 
increased  thereby  eliminating  the  necessity  of  working  the 
pole  pieces  at  a  high  density. 

One  of  the  peculiarities  of  this  machine  is  that  with 
lagging  power-factors  hunting  can  be  eliminated,  but  with 
excessively  high  leading  power-factors  it  has  a  tendency 
to   hunt.     Semi-closed   skewed   slots   are   employed   in   the 


ELECTRICAL     W  T)  R  L  D 


Vol.  62,  No.  14 


armature  to  insure  quiet  running.  In  addition  to  the  fea- 
tures mentioned  these  machines  are  provided  with  a  new 
type  of  forced  ventilation,  and  the  conductors  connecting 
the  direct-current  brushes  of  like  polarity  are  arranged  to 
assist  in  supporting  the  brush  holders.  The  diagram  (Fig. 
3)  shows  the  direction  which  the  air  used  in  ventilating 
is  forced  to  take. 

Open-delta-connected  auto-transformers  are  furnished 
with  machines  having  ratings  up  to  10  kw  and  closed-delta 
auto-transforniers  are  supplied  with  machines  having 
larger  ratings.  Five  taps  are  provided  on  the  low-tension 
or  rotary-converter  side  of  the  transformers  for  the  pur- 
pose of  regulating  the  voltage  generated  on  the  direct- 
current  side  of  the  machines. 


Magnet  Switches 

The  direct-current  and  alternating-current  magnet 
switches  for  automatic  controllers  recently  put  on  the  mar- 
ket by  the  VVestinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburgh,  Pa.,  are  of  the  clapper  type  arranged  to 
be  opened  by  gravity  assisted  by  a  spring.  The  direct- 
current  switches  are  single-pole  and  the  alternating-current 
switches  are  multipolar.  Each  switch  is  mounted  on  an  in- 
dividual slate  base  so  that  in  case  of  accident  an  injured 
switch  can  be  replaced  immediately.  The  wearing  parts. 
such  as  contacts,  arc  shields,  etc..  are  in  general  the  same  in 


FIGS.    I    AND   2 — DIRECT-CURRENT   AND   ALTERNATING-CURRE.M 
MAGNET    SWITCHES 

both  alternating-current  and  direct-current  switches  of  the 
same  rating,  thus  reducing  to  a  minimum  the  number  of 
necessary  repair  parts. 

The  arc  when  formed  is  not  blown  sidewise  against  the 
arc  shield,  but  is  guided  upward  by  an  arcing  horn  and  is 
then  extinguished  by  the  blow-out  coil.  This  arrangement 
preserves  both  the  contacts  and  the  arc  shields.  In  switches 
of  250-amp  rating  and  larger  the  circuit  is  made  and  broken 
between  copper  and  carbon,  but  in  all  cases  the  final  contact 
is  between  copper  pieces. 


Electric  Signs  to  Advertise  Vehicles 

When  the  Meridian  (Miss.)  Light  &  Railway  Company 
recently  placed  in  sen-ice  several  General  Vehicle  trucks 
for  its  construction  and  maintenance  work,  Mr.  C.  A. 
Knight  of  the  central-station  company  conceived  the  idea 
of  placing  small  electric  signs  on  the  sides  of  one  of  the 
rooo-lb.  vehicles.  These  signs  are  supplied  with  energy 
from  the  truck  battery  and  advertise  the  central  station,  the 
electric-vehicle  business  and  use  of  electric  displays. 

The  signs  were  made  in  small  panels  4  ft.  long  and  20 
in.  wide,  reading,  in  two  lines  of  6-in.  raised  electric  let- 
ters, "Use  the  Electric."  The  letters  are  fitted  with  can- 
delabra receptacles  and  small  tungsten  lamps,  the  switch 
being  controlled  by  the  driver  of  the  car. 


Mr.  Knight  is  quoted,  however,  as  saying  that  the  next 
vehicle  signs  installed  will  carry  fewer  lamps  if  possible, 
since  the  only  drawback  to  the  scheme  has  been  its  analogy 
to  the  famous  small  Mississippi  River  steamboat  with  the 
big  whistle.  When  the  boat  ran  they  couldn't  blow  the 
whistle,  and  when  they  blew  the  whistle  they  couldn't  run 
the  boat.     This  difficnitv  has  been   overcome,  however,  in 
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the  case  of  the  electric  truck  by  lighting  the  signs  when 
the  truck  stops  and  turning  them  off  again  at  starting.  The 
signs  are  also  lighted  and  used  when  coasting.  The  signs 
were  furnished  by  the  Greenwood  Advertising  Company 
of  Knoxville,  Tenn.,  and  in  finish  match  the  maroon  body 
of  the  truck. 


Motor-Driven  Drills 

The  two  drills  shown  in  the  illustration  herewith  are 
modernized  designs  of  machines  that  have  been  on  the 
market  for  many  years.  Motor  drive  is  one  of  their  con- 
spicuous  features.     The  addition  of  the  motor  makes  the 

drill  an  indepoii'lcnt   unit  which  can  lie  installed  wherever 


NEW   DESIGNS   OF   DRILLS   DRHtN    BV    MOTORS 

desired  without  reference  to  line  shafts.  The  motor  is 
stopped  and  started  by  a  switch  convenient  to  the  operator. 
Each  drill  has  six  speeds  obtained  through  cone  pulleys, 
giving  a  range  of  fropa  600  r.p.m.  to  2400  r.p.m.  The 
spindle  has  a  ball  thrust  bearing.  The  drills  are  made  by 
the  Francis  Reed  Company,  Worcester.  Mass.,  and  '  ■ 
driven  by  Westinghouse  motors. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Electric  Drive  for  Pickle  Works. — The  plant  of  the  Cal- 
umet Pickle  Works  at  Hammond,  Ind.,  has  recently  been  re- 
modeled and  completely  equipped  with  direct  drive  by  mo- 
tors. The  Bell  polyphase  slow-speed  motors  for  this  in- 
stallation were  furnished  by  the  Illinois  Electric  Company, 
of  Chicago.  111. 

Connecticut  Company  Has  Prosperous  Year. — The  past 
year  has  been  for  the  Hart  Manufacturing  Company,  of 
Hartford,  Conn.,  the  biggest  and  most  prosperous  in  its 
history.  At  present  all  departments  are  running  to  full 
capacity.  Among  the  largest  installations  of  Diamond  H 
switches  and  receptacles  made  recently  in  New  York  City 
were  those  in  the  Architects'  Building  and  in  the  Biltmore 
Hotel. 

Central-Station  Energy  for  Dredgers. — The  San  Diego 
Consolidated  Gas  &  Electric  Company  has  made  a  contract 
with  the  city  of  San  Diego  to  supply  looo  hp  in  electrical 
energy  to  operate  a  dredger  to  be  used  in  excavating  in  the 
bay  in  connection  with  the  municipal  docks  now  under 
construction.  The  central-station  company  has  supplied 
electricity  for  the  operation  of  dredges  in  the  bay  for  some 
time  previous  to  the  execution  of  this  contract. 

New  Company  Formed  to  Handle  Public  Utility  Issues. — 

Effective  Oct.  i,  H.  F.  McConnell  has  withdrawn  from  the 
firm  of  Williams,  McConnell  &  Coleman,  of  60  Wall  Street, 
New  York,  and  formed  a  copartnership  with  W.  F.  Preston 
and  F.  W.  Langhorst,  former  employees  of  the  old  organi- 
zation, under  the  name  of  H.  F.  McConnell  &  Company.  25 
Pine  Street,  New  York,  for  the  purpose  of  buying  and  sell- 
ing investment   securities,  particularly  public  utility   issues. 

Allis-Chalmers  Removal. — Supplementing  a  note  in  the 
.\ug.  23  issue  of  the  Electrical  World  on  the  plans  of  the 
.\llis-Chalmers  Manufacturing  Company  for  moving  its 
Chicago  plant  and  offices  to  West  Allis,  Wis.,  word  has  come 
to  the  effect  that  on  or  before  Oct.  6  the  sales  and  engineer- 
ing offices  of  the  mining  machinery  department  will  be 
changed,  followed  in  the  near  future  by  the  shops.  The 
advantages  to  be  gained  by  concentrating  all  departments, 
both  commercial  and  manufacturing,  at  one  plant  are  given 
by  the  company  as  an  explanation  of  this  step. 

Activity  of  a  Boston  Jobbing  House. — The  Stuart-How- 
land  Company,  of  Boston,  Mass..  reports  that  in  spite  of  the 
generally  dull  season  it  has  enjoyed  a  substantial  increase 
in  its  sales  during  this  year.  The  company  is  making  an 
effort  to  obtain  greater  efficiency  and  team  work  in  its  sales 
system,  and  to  this  end  a  dinner  was  given  by  it  at  the  City 
Club  in  Boston  on  Sept.  26  to  thirty-five  members  of  the 
Eastern  sales  force.  The  dinner  was  served  promptly  at 
6.15  o'clock,  and  after  it  a  meeting  was  held,  under  the 
leadership  of  George  H.  Hahn.  sales  manager.  Messrs.  Stu- 
art and  McDonald,  respectively  president  and  secretary  of 
the  company,  delivered  addresses,  as  did  several  of  the  sales- 
men, and  the  meeting  served  to  show  that  the  company  is 
receiving  loyal  and  friendly  co-operation  from  its  sales 
force. 

Oil  Engines  Sold  for  Electric  Drive. — The  De  La  Vergne 
Machine  Company,  of  New  York,  is  doing  a  good  business 
in  its  line  of  oil  engines  and  has  recently  sold  two  large 
engines  of  this  type  for  electric-drive  purposes.  The  first 
of  these  was  one  of  loo-hp  capacity  which  was  sold  to 
Doubleday,  Page  &  Company  for  their  new  plant  at  Garden 
City,  Long  Island.  This  unit  will  be  directly  connected  to 
a  240-volt  Crocker-Wheeler  generator,  providing  energy  for 
lighting  and  power  service.  The  second  unit  was  sold  to 
Sholtz  &  Atkinson,  real  estate  agents,  of  Brooklyn,  N.  Y., 
who  intend  to  use  it  at  their  property  in  Daytona,  Fla.  It 
will  be  belted  to   a   direct-current   generator   for   charging 


storage-battery  cars,  and  also  to  a  small  generator  of  5-kw 
capacity  which  will  supply  lighting  current  for  the  illumi- 
nation of  a  bridge  in  that  vicinity. 

Electric  Vehicle  Situation  in  New  York. — A  new  count 
has  just  recently  been  completed,  showing  the  number  of 
electric  vehicles  garaged  and  in  operation  on  Manhattan 
Island  to  be  1944  (on  Sept.  27).  This  includes  both  pas- 
senger and  commercial  cars,  and  as  yet  the  statistics  on  the 
number  of  commercial  cars  in  use  are  not  available.  The 
New  York  Railways  Company,  which  several  months  ago 
ordered  twenty-five  electric  trucks  of  various  sizes  from 
I  ton  up  for  use  as  emergency,  repair  and  supply  wagons, 
now  has  fifteen  of  these  running.  Among  the  novel  electric 
trucks  in  operation  in  the  city  is  a  converted  horse-drawn 
vehicle  used  by  the  National  Fireproofing  Company  with 
good  results.  The  front  axle  and  wheels  of  this  wagon  were 
removed  and  replaced  by  the  two-motor  front-wheel  drive 
made  by  the  Couple  Gear  Company,  of  New  York. 

Large  Steam  Boiler  Installation  at  the  Plant  of  the 
Solvay  Process  Company. — Among  a  number  of  large  boiler 
installations  recently  made  by  the  Babcock  &  Wilcox 
Company,  of  85  Liberty  Street,  New  York,  aggregating  in 
capacity  nearly  27,000  hp,  the  most  notable  was  that  made 
at  the  Syracuse  (N.  Y.)  plant  of  the  Solvay  Process  Com- 
pany, where  11,365  hp  in  boilers  was  put  in,  together  with 
superheater  equipment.  Several  of  the  larger  sales  reported 
were  to  public  utility  companies,  among  them  the  United 
Illuminating  Company,  of  Bridgeport,  Conn.,  which  pur- 
chased 1208  hp;  the  Trumbull  Public  Service  Company,  of 
Warren,  Ohio,  with  1206  hp,  and  the  People's  Gas  &  Elec- 
tric Company,  Mason  City,  la.,  to  whicli  1004  hp  in  boilers 
was  sold.  The  only  foreign  sale  reported  was  1236  hp  of 
boiler  equipment  with  bagasse  burners,  which  went  to  the 
Ingenio  Santa  Gertrudis,  of  Cardenas,  Cuba. 

Tariff  Bill  Passes  the  House. — By  a  vote  of  254  to  103  the 
new  tariff  measure  passed  the  House  of  Representatives  on 
Sept.  30.  Few  changes  were  made  by  the  conference  com- 
mittee, and  there  is  little  doubt  that  the  Senate  will  give 
its  approval  to  the  measure  as  it  stands,  while  the  President 
is  reported  to  be  pleased  with  the  bill  in  its  present  form. 
The  rates  of  particular  interest  to  the  electrical  industry — 
namely,  those  on  mica  and  on  carbons — are  as  follows: 
Mica,  value  15  cents  per  lb.  or  under,  4  cents  per  lb.;  be- 
tween 15  and  75  cents,  25  per  cent.;  over  75  cents  per  lb., 
20  per  cent.;  cut  mica,  30  per  cent.;  carbons,  if  made  entirely 
from  petroleum  coke,  15  cents  per  100  ft.;  if  made  chiefly 
from  lampblack  or  retort  carbon,  40  cents  per  100  ft.;  car- 
bons for  flaming-arc  lamps  not  especially  provided  for,  30 
per  cent.  It  is  stated  that  English  manufacturers  expect  to 
be  greatly  benefited  by  the  general  change  of  rates  and  that 
a  number  of  them  are  getting  ready  to  establish  branch 
offices  in  this  country  in  anticipation  of  a  large  increase  in 
business.  Discussing  the  new  tariflf  measure,  a  representa- 
tive of  Dick,  Kerr  &  Company,  electrical  engineers  of  Pres- 
ton, England,  who  send  machinery  to  all  parts  of  the  world, 
stated  that  as  far  as  the  electrical  industry  is  concerned  the 
revised  rates  will  produce  little  increase  of  business. 

A  Good  Export  Trade  in  Heating  Appliances  Enjoyed. — 
The  Hughes  Electric  Heating  Company,  of  Chicago,  111.,  is 
at  present  giving  some  attention  to  the  development  of  a 
line  of  bakers'  ovens  electrically  operated.  One  of  the  of- 
ficials stated  recently  to  an  Electrical  World  representative 
that  the  company  is  doing  a  large  business  in  the  West  and 
in  Canada,  having  900  of  its  electric  ranges  in  operation  in 
Winnipeg,  Manitoba,  and  600  in  Billings.  Mont.  About  one- 
third  of  the  total  sales  were  stated  to  be  for  export,  and  it 
was  claimed  that,  because  of  the  prevailing  motor-service 
rates  in  most  of  the  large  Eastern  and  Central  cities,  the 
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company's  sales  in  those  cities  amount  to  less  than  in  some 
smaller  municipalities  in  India  and  South  Africa.  The  3- 
cent  rate  obtaining  in  Boston,  Mass.,  was  stated  to  be  the 
most  favorable  one  in  the  East  for  the  appliance  trade. 

Chicago  Mail  Order  House  Increasing  Its  Generating 
Equipment. — Because  of  the  increasing  demand  for  electri- 
cal energy  during  the  winter  months,  and  in  order  to  pro- 
vide reserve  generating  capacity.  Sears,  Roebuck  &  Com- 
pany, the  big  Chicago  mail  order  house,  is  installing  a  large 
turbo-^ienerating  unit.  The  generator  is  rated  at  1500  kw, 
220  volts,  and  wound  for  direct  current.  It  will  be  driven 
by  a  non-condensing  steam  turbine  of  the  horizontal  type. 
A  500-hp  Babcock  &  Wilcox  boiler  will  be  added  to  the 
steam  generating  equipment,  and  there  is  also  being  installed 
a  steam-turbine-driven  centrifugal  boiler-feed  pump  which 
is  capable  of  delivering  300  gal.  per  minute.  The  existing 
generating  equipment  consists  of  three  -50-kw  generators, 
one  500-kw  machine  and  one  loo-kw  unit  driven  by  recipro- 
cating engines.  The  Westinghouse  Electric  &  Manufactur- 
ing Company  is  installing  the  new  generating  unit.  Martin 
C.  Schwab,  of  Chicago,  is  consulting  engineer  for  Sears. 
Roebuck  &  Company  and  .\.  F.  Wright  is  chief  engineer. 

Mutual  Protection  Against  Fraud. — The  Electrical  Pro- 
tective League  of  Chicago  held  its  annual  meeting  at  the 
Chicago  .Athletic  Club  on  Sept.  25.  .\fter  dining  together 
the  members  of  the  league  listened  to  the  report  of  a  com- 
mittee on  the  work  which  has  been  accomplished  during  the 
past  year  and  elected  a  new  board  of  directors  which  will 
hold  office  during  the  ensuing  year.  James  Wolff  presided 
at  the  meeting  and  Franklin  Overbagh  was  the  secretary. 
The  Protective  League  was  organized  three  years  ago,  and 
since  that  time  has  been  influential  in  protecting  manufac- 
turers, jobbers  and  dealers  in  electrical  apparatus  against 
fictitious  orders  by  following  up  any  evidence  which  may 
lead  to  the  recovery  of  stolen  goods  and  by  prosecuting 
those  who  have  made  a  business  of  obtaining  goods  under 
false  pretences.  It  employs  the  services  of  a  detective 
agency  and  attorneys  who  prosecute  the  cases.  The  direct- 
ors meet  once  a  month  or  oftener  and  discuss  methods  of 
protection.  The  society  is  operated  along  the  lines  of  a 
mutual  insurance  organization,  each  business  house  being 
assessed  according  to  its  yearly  sales.  N'o  assessments  are 
made  except  when  money  is  required  to  investigate  cases 
or  to  prosecute  those  where  evidence  has  been  obtained. 
Organizations  similar  to  this  one  have  been  founded  in 
other  cities  and  have  been  effective  in  reducing  losses  due 
to  theft  or  illegitimate  orders.  It  is  asserted  by  one  of  the 
representatives  of  a  manufacturing  house  in  Chicago  that 
the  loss  due  to  these  causes  has  been  reduced  in  its  territory 
about  85  per  cent  since  the  organization  of  the  Protective 
League. 

Work  of  the  Geological  Survey  and  Its  Bearing  on  Elec- 
trical Engineering. — Some  idea  of  the  immense  scope  of  its 
work  and  the  bearing  of  this  work,  among  other  things,  on 
the  electrical  engineering  field  is  contained  in  a  general 
report  recently  issued  by  the  United  States  Geological  Sur- 
vey. This  department  of  the  government  service,  which 
occupies  a  pioneer  position  with  respect  to  much  of  the 
material  and  industrial  development  of  the  country,  is 
divided  into  three  branches.  The  topographic  corps  has 
completed  the  mapping  of  contours  over  a  large  section  of 
the  United  States  and  is  each  year  adding  to  the  folio. 
These  maps  are  of  large  service  in  the  preliminary  work  of 
laying  out  railway  routes,  roads  and  transmission  lines,  and 
they  save  to  a  large  extent  the  time  and  money  necessary  in 
making  reconnaissance  surveys  for  special  projects  of  this 
nature.  The  geologic  corps  is  making  an  exhaustive  study 
of  the  natural  resources  of  the  country-.  Fuels,  metallic 
ores,  chemical  deposits  and  building  materials  are  being 
located  and  classified  and  the  information  recorded  so  as  to 
be  available  for  reference  in  the  building  up  of  present  and 
future  industries.  Another  corps  of  engineers  is  busy  with 
the  study  of  the  water  resources  of  the  country,  investigat- 
ing both  underground  and  surface  waters,  determining  their 
rate  and  volume  of  flow,  their  fitness  for  domestic  use  and 
irrigation,  and  their  availability  for  power  development.  A 
very  good  idea  of  the  importance  of  this  work  is  given  by 
the  statement  that  more  than  ti.ooo.ooo  maps  and  reports  are 
distributed  each  year  in  response  to  requests  for  informa- 
tion concerning  the  above  subjects.  About  25.000  inquiries 
per  year  are  received  from  the  General  Land  Office  alone  as 


to  the  character  of  lands  which  it  is  proposed  to  open  for 
mining  or  agricultural  purposes.  In  view  of  the  large  and 
increasing  use  of  electricity  for  mining,  manufacturing  and 
agricultural  power  and  for  transportation  on  urban,  inter- 
urban  and  main-line  railways,  carrying  both  passengers  and 
freight,  and  also  in  view  of  the  rapidly  spreading  network 
of  wires  for  power,  lighting  and  communication  ser>'ice.  it  is 
apparent  that  the  work  of  the  survey  in  opening  up  fields  ' 
for  this  advance,  while  involving  no  large  amount  of  elec- 
trical engineering  in  itself,  is  of  paramount  importance  to 
that  profession  and  to  the  electrical  industry  as  a  whole. 

Addition  to  the  American  Can  Company's  Plant  at  Joliet, 
lU. — The  American  Can  Company  has  practically  completed 
a  new  one-story  brick  addition  to  its  factory  at  Joliet,  111. 
This  structure  is  built  in  the  shape  of  a  T  with   its  main 
portion   measuring  580  ft.  by  200  ft.   on   the   ground.     ~' 
part  of  the  building  corresponding  to  the  vertical  p:.- 
the  T  measures  144  ft.  by  34  ft.     In  this  new  factory  ! 
ing,  which  will  supplement  the  old  factory  already  in  oper-  , 
ation,  all  machinery  will  be  electrically  driven  and  electric  I 
illumination   will   be   used.     The   motor   equipment   w-"   '■  ^ 
operated  on  direct  current  at  220  volts  and  the  lighting 
be  done  largely  with  220-volt  multiple  tungsten  lamj. - 
though  some  Cooper  Hewitt  lamps  are  also  to  be  used 
glue-heating  pots  and  drying  motors  will  serve  as  a- 
ditional  electrical  load,     .\bout  6000  sq.  ft.  of  floor  area 
be  devoted  to  the  generating  equipment.     The  generating 
room  has  been  laid  out  so  as  to  accommodate  four  steam- 
driven  units,  only  two  of  which  will  be  installed  at  present.' 
One  of  these  generators  is  rated  at  150  kw  and  will  be  belt- 
driven;  the  other  is  a  60-kw  machine  and  will  be  directly 
connected    to    its    prime    mover.      These    are    both    AUis- 
Chalmers    generators    and    are    wound    for    220    volts,    the 
steam  engines  being  of  the  reciprocating  type  in  each  case. 
WTien    the    two    additional    units    are    added    they    will   be 
driven  in   the   same  manner.     A   slate   switchboard  is  also 
being  installed  which  will  be  6  ft.  8  in.  high  and  7  ft.  4  inj 
long.     It  consists  of  five  panels,  two  of  which  will  be  gen-< 
erator  panels.     One  will  be  used  to  distribute  energy  to  the 
motors  used  in  the  new  factory,  one  will  distribute  energy 
for  lamps,  and  the  fifth  will  be  used  to  distribute  energy  to 
the   older   factory   building.     The   panels   are    mounted   on 
angle-iron  frames  fastened  to  channels  in  the  concrete  floor 
and  braced  from  the  wall.    A  two-wire  circuit  is  being  in-^ 
stalled  to  connect  the  main  power-feeder  panel  with  fifteen' 
sub-motor  feeder  panels  at  different  places  in  the  building. 
The  main  motor-feeder  circuit  consists  of  two  i.ooo.ooo-circi 
mil  cables  ingeniously  supported  from  brackets  on  I-beamf' 
and  fastened  to  them  by  Minerallac  clamps.     Two  No.  oooo 
cables  connect  the  main  lighting  feeder  panel  with  twelr*! 
lighting  sub-feeder  panels  placed  at  convenient  distributing 
points  throughout  the  building.     Four  or  five  cabinets  arc 
supplied   with   energy   direct    from    the    main    switchboard 
Steam   will   be    supplied   by   a   battery   of   four   water-tube' 
boilers  equipped  with  Jones  underfeed  stokers.    Henry  NewJ 
eard  &  Company,  of  Chicago,  have  the  wiring  contract. 
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£        9       d 
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Prime  Lake 16.75  

Electrolytic   16-50      to  16.62 M 

Casting    16.3754  to  16.50 

Copper  wire  base 17.75      to  18.00 

Lead       4.75 

Sicke!     40.00      to  45.00 

Sheet  rinc  f.  o.  b.  smelter 8.00 
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Tin.    spot 41.50      to41.87« 

.'.luminuro: 
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Future 
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16.40  to  16. 
16.30  to  16 
17.75 

4.75 
40.00      to  45.00 

800 
5.65      to    5.70 
41.40      to  41.60 

21.50      !o  22.50 
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Zinc,    scrap 


15.00 
9.75 
8.50 
4.6S 
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Corporate  and  Financial 

Western  United  Gas  &  Electric  Company  Bonds. — The 
Western  United  Gas  &  Electric  Companj-  has  sold  $1,000,000 
of  6  per  cent  general  mortgage  bonds  to  Chicago  bankers, 
and  these  are  being  offered  to  the  public  on  a  6  per  cent 
interest  basis. 

Atlantic  Gas  &  Electric  Company  Earnings. — The  At- 
lantic Gas  &  Electric  Company,  whicli  owns  several  operat- 
ing properties,  has  issued  a  report  for  the  year  ended  July 
31,  1913.  It  shows  a  consolidated  income  of  subsidiary  gas 
and  electric  properties  amounting  to  $1,117,539.  The  net 
surplus  from  the  subsidiary  companies,  constituting  income 
resources  held  available  for  the  Atlantic  Gas  &  Electric 
Company,  amounted  to  $208,643.  Other  income  aggregated 
$65,407,  making  a  total  of  $274,140.  Expenses  were  $28,415, 
leaving  a  net  income  of  $245,725.  Interest  was  $100,000. 
and  preferred  dividends  amounted  to  $105,000,  leaving  a 
surplus  of  $40,725. 

Improvements  in  Philadelphia. — It  is  reported  in  Phila- 
delphia that  the  Philadelphia  Electric  Company  will  issue 
a  call  for  an  additional  payment  of  $5  per  share  on  its  stock, 
and  that  at  the  same  time  a  special  dividend  of  $1.50  per 
share  will  be  declared,  with  the  object  of  reducing  the  net 
payment  on  the  assessment  to  $3SO  per  share.  This  plan 
would  make  the  total  payment  on  the  stock  of  the  company 
$22.50.  The  par  value  per  share  is  $25.  The  company  is 
planning  important  improvements  if  its  negotiations  with 
the  Pennsylvania  Railroad  for  power  to  be  used  in  connec- 
tion with  the  proposed  electrification  in  the  suburban  dis- 
trict are  carried  through. 

Development  in  Stockton,  Cal. — Tlie  California  Railroad 
Commission  has  approved  the  request  of  the  Western  States 
Gas  &  Electric  Company  to  issue  $354,000  bonds.  This 
company  is  a  subsidiary  of  the  Standard  Gas  &  Electric 
Company,  and  is  managed  by  H.  M.  Byllesby  &  Company. 
Proceeds  of  the  bonds  will  pay  for  improvements  and  ad- 
ditions already  made,  principally  to  the  gas  and  electric 
property  at  Stockton.  During  the  year  ended  Aug.  i,  1913, 
the  Stockton  company's  number  of  electric  customers 
increased  1678,  or  29  per  cent;  power  business  connected 
increased  4664  hp,  or  40  per  cent,  and  the  number  of  gas 
customers  increased  686,  or  12  per  cent. 

Pacific  Gas  &  Electric  Company  Matters. — The  Pacific 
Gas  &  Electric  Company  has  started  court  action  against 
the  Secretary  of  Agriculture  and  officers  of  the  Forestry 
Division  to  enjoin  them  from  interfering  with  work  in 
the  Tahoe  National  Forest,  which  is  a  part  of  the  Lake 
Spaiilding  project.  The  position  of  the  company  is  that  it 
has  procured  rights  from  the  State  and  that  the  matter  is 
not  under  the  jurisdiction  of  the  national  government.  At 
a  meeting  of  stockholders  on  Sept.  12  the  issue  of  $7,000,- 
000  of  one-year  6  per  cent  notes  was  authorized.  Of  this 
issue  $4,500,000  have  been  sold  to  Harris.  Forbes  &  Com- 
pany and  N.  W.  Halsey  &  Company,  of  New  York.  The 
notes  will  be  secured  by  $5,000,000  general  and  refunding 
5  per  cent  bonds  and  $5,000,000  general  lien  6  per  cent 
bonds. 

Indianapolis  Company  Bonds. — An  issue  of  $325,000  re- 
funding mortgage  5  per  cent  ten-year  gold  bonds  of  the 
Merchants'  Heat  &  Light  Company  of  Indianapolis  has  been 
sold  by  Harris,  Forbes  &  Company,  New  York.  The  bonds 
were  issued  in  connection  with  $250,000  stock  as  consider- 
ation for  the  property  of  the  People's  Heat  &  Light  Com- 
pany. The  gross  earnings  of  the  combined  properties  dur- 
ing the  fiscal  year  ended  July  31.  1913,  were  $722,303;  oper- 
ating expenses  and  taxes  were  $403,853,  leaving  net  earn- 
ings of  $318,450.  Interest  on  the  outstanding  bonds 
amounted  to  $143,000,  leaving  a  surplus  of  $175,450.  The 
company  has  recently  surrendered  its  franchise  and  ac- 
cepted an  indeterminate  permit  of  the  State.  It  states  that 
the  similar  indeterminate  permit  law  existing  in  Wisconsin 
has  proved  more  satisfactory  than  a   municipal  grant. 

Readjustment  of  British  Westinghouse  Company. — Plans 
for  the  readjustment  of  the  British  Westinghouse  Company 
have  been  issued  in  London.  It  is  proposed  to  reduce  the 
capital  from  £1.875,000  to  £1,150,000.  The  £3  preference 
shares  will  be  written  down  £1  per  share,  and  the  £5 
ordinary   shares    will   be   reduced    £3   per    share.     Of   the 


£725,000  of  capital  to  be  extinguished  in  this  manner, 
£225,000  will  be  devoted  to  the  writing  down  of  patents 
and  good  will  to  a  value  of  £150,000,  while  the  remaining 
£500,000,  together  with  the  balance  at  the  credit  of  the 
profit  and  loss  account,  will  be  used  to  depreciate  other 
assets,  to  write  off  expenses  in  connection  with  the  issue 
of  prior  lien  debentures  and  the  loss  of  £52,049  sustained 
in  connection  with  the  litigation  with  the  Underground 
Electric  Railways.  It  is  proposed  to  increase  the  rate  of 
dividend  on  the  preference  shares  from  10  per  cent  to  15 
per  cent  and  on  the  ordinary  shares  from  12  per  cent  to  30 
per  cent. 

Virginian  Power  Company  Bonds. — An  issue  of  $1,250,000 
of  first  lien  6  per  cent  j;olil  iiutcs  of  the  Virginian  Power 
Company  is  offered  by  A.  B.  Leach  &  Company,  New  York. 
The  notes  are  offered  at  a  net  interest  yield  of  7  per  cent. 
They  are  dated  Aug.  i,  1913,  and  are  due  Feb.  i,  1915,  but 
are  redeemable  at  any  time  at  par  and  interest.  The  pur- 
chaser of  each  $1,000  note  will  receive  as  a  bonus  one  $100 
share  of  common  stock  and  also  rights  to  subscribe  to  $1,000 
of  first  and  collateral  trust  mortgage  5  per  cent  bonds  at 
the  underwriting  price,  with,  in  case  of  such  subscription, 
an  additional  bonus  of  one  share  of  common  stock  with 
each  $1,000  bond  so  taken.  The  company  is  erecting  a 
steam  power  station  at  Cabin  Creek  Junction,  W.  Va.,  of 
26,666-hp  capacity  and  transmission  lines  in  the  Kanawha- 
New  River  coal  fields.  It  has  acquired  the  physical  prop- 
erties and  water  rights  of  the  Dominion  Power  Company 
of  West  Virginia  and  owns  all  the  outstanding  stock  of  the 
Dominion  Power  Company  of  Virginia  and  of  the  New 
River  Power  Company  of  West  Virginia.  The  bonds  are 
secured  by  a  deposit  of  $2,500,000  first  and  collateral  trust 
mortgage  S  per  cent  bonds  and  by  other  securities.  The 
estimated  annual  income  from  contracts  now  signed  is 
$298,300.  Contracts  are  under  negotiation  for  $187,000,  in- 
dicating  an   estimated    income   of  $485,300. 

Mr.  InsuU  and  Associates  Acquire  People's  Gas  Com- 
pany.— Much  attention  was  aroused  in  financial  circles,  as 
indicated  in  the  Electrical  World  of  Sepf.  20,  l)y  the  an- 
nouncement that  Mr.  Samuel  Insull,  president  of  the  Com- 
monweath  Edison  Company  of  Chicago,  and  his  associates 
had  secured  a  large  interest  in  the  stock  of  the  People's 
Gas  Light  &  Coke  Company  of  that  city.  Three  new  mem- 
bers of  the  board  of  directors  of  the  gas  company  have 
been  elected.  They  are  Mr.  Insull,  Mr.  John  J.  Mitchell, 
president  of  the  Illinois  Trust  &  Savings  Bank,  and  Mr. 
James  A.  Patten,  capitalist  and  formerly  prominent  on  the 
Chicago  Board  of  Trade.  Mr.  Insull,  Mr.  Mitchell  and  Mr. 
Patten  are  directors  of  the  Commonwealth  Edison  Com- 
pany. They  constitute  a  majority  of  the  directors  of  the 
People's  Gas  Light  &  Coke  Company,  and  Mr.  Insull  has 
been  made  chairman  of  the  board  of  directors  of  that  com- 
pany. Mr.  James  F.  Meagher,  formerly  vice-president  and 
long  the  chief  legal  adviser  of  the  company,  has  been  made 
president  of  the  People's  Gas  Light  &  Coke  Company.  The 
remaining  director  is  Mr.  E.  G.  Cowdery,  vice-president 
and  operating  head  of  the  company.  The  official  announce- 
ment of  the  change  is  in  part  as  follows:  "This  completes 
a  transaction  that  brings  home  to  Chicago  one  of  its  leading 
enterprises,  which  will  in  future  be  managed  and  directed 
by  Chicago  men.  Mr.  Insull  stated  that  the  present  situ- 
ation had  come  about  consequent  upon  the  death  of  An- 
thony N.  Brady  and  the  desire  of  C.  K.  G.  Billings  to  with- 
draw from  a  management  he  had  so  long  and  so  success- 
fully held.  The  changes  made  are  entirely  friendly  and 
the  result  of  negotiations  between  Mr.  Billings  and  Mr. 
Insull,  and  they  are  peculiarly  appropriate  in  view  of  the 
very  large  proportion  of  the  company's  stock  that  is  now 
owned  by  residents  of  Chicago  and  vicinity.  The  next 
quarterly  dividend  on  People's  Gas  stock  will  be  at  the  rate 
of  8  per  cent  per  annum.  It  is  the  intention  to  call  a  special 
meeting  of  the  stockholders  to  increase  the  authorized 
capital  stock  of  the  company  from  $35,000,000  to  $50,000,- 
000  and  to  offer  to  stockholders  toward  the  close  of  the 
year  10  per  cent  additional  stock  at  par.  It  should  be 
said  the  transaction  in  no  way,  shape  or  manner  involves 
a  consolidation  or  merger  with  the  Commonwealth  Edison 
Company,  either  directly  or  by  means  of  a  holding  com- 
pany or  association  of  any  sort,  nor  the  creation  of  any 
such  company  or  association." 
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Business  Notes 

The  Best  Manufacturing  Company,  not  the  Best  Engi- 
neering C'lMupany,  as  stated  in  the  Sept.  20  issue,  was  de- 
prived of  its  presi<lint  when  George  Best  resigned  to  or- 
ganize anotlier  company. 

The  R.  Thomas  &  Sons  Company,  because  of  the  increase 
in  its  liusincss,  has  been  forced  to  remove  to  larger  quarters. 
The  company's  ottict  address  remains,  however,  as  before. 
Old   Colony    HuildinK.   ChicaKO.    111. 

Kilboume  &  Clark  Manufacturing  Company. — The  Kil- 
bourne  &  Clark  Manufacturinn  Company,  engineer  and 
manufacturer  of  electrical  apparatus,  has  moved  from  407 
First  Avenue,  South,  to  71  Columbia  Street,  Seattle,  Wash. 

The  Lighting  Studios  Company,  formerly  at  16  West 
Thirty-third  Street,  New  York,  has  removed  its  offices  and 
showroom  to  132  Madison  Avenue.  This  company  is  busy 
on  some  unusual  designs  for  interior  and  exterior  lighting 
glassware. 

Lockwood,  Greene  &  Company,  60  Federal  Street,  Bos- 
ton, architects  and  engineers  for  industrial  plants,  have 
established  a  Canadian  office  under  the  name  of  Lockwood, 
Greene  &  Company  of  Canada,  Ltd.,  with  headquarters  in 
the  McGill  Building,  Montreal. 

Moore  &  Clarke,  patent  trade-mark  and  copyright  at- 
torneys, announce  the  establishment  of  their  partnership 
and  of  offices  at  2  Rector  Street,  New  York,  and  in  the 
Barrister  Building,  Washington,  D.  C.  The  firm  is  made 
up  of  Edward  B.  Moore,  former  United  States  Commission- 
er of  Patents,  and  H.  H.  C.  Clarke,  a  member  of  the  United 
States  Supreme  Court  bar. 

Verne  W.  Shear,  formerly  associated  with  the  Westing- 
house  Electric  &  Manufacturing  Company  and  the  Northern 
Ohio  Traction  &  Light  Company,  is  now  established  as 
commercial  engineer  and  manufacturers'  agent  with  offices 
at  609  Flatiron  Building,  Akron,  Ohio.  The  Condit  Elec- 
trical Manufacturing  Company  and  the  Pittsburgh  Trans- 
former Company  are  among  the  firms  represented. 


New  Industrial  Companies 

The  Utility  Electrical  Signal  Company,  of  Kittery,  Maine, 
has  been  incorporated  with  a  capital  stock  of  $100,000  to 
manufacture  and  deal  in  electrical  signals.  Horace  Mitchell 
is  president  and  H.  A.  Paul  treasurer. 

The  Petschel  Storage  Battery  Company,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $75,000  by 
H.  T.  Scarrett,  N.  E.  Cole  and  R.  T.  Jefferson,  of  Chicago, 
111.  The  company  proposes  to  manufacture  electrical  sup- 
plies. 

The  Johnson  Electric  Appliance  Company,  of  Chicago, 
III.,  has  been  incorporated  by  H.  B.  Johnson,  T.  B.  Dock- 
son  and  J.  F.  Williams,  of  Chicago,  111.  The  company  is 
capitalized  at  $25,000  and  proposes  to  manufacture  electric 
appliances. 

The  G.  &  W.  Electric  Specialty  Company,  of  Chicago,  111., 
has  been  granted  a  charter  with  a  capital  stock  of  $250,000 
for  the  purpose  of  manufacturing  electric  specialties.  The 
incorporators  are:  H.  T.  Haines,  W.  G.  Colvin  and  R.  F. 
Carter,  of  Chicago. 


Trade  Publications 

Motors. — Polyphase  motors  are  fully  described  and  illus- 
trated in  Bulletin  No.  102  of  the  Wagner  Electric  Manufac- 
turing Company,  St.  Louis,  Mo. 

Clay  Products. — In  a  folder  recently  issued  by  the  La- 
clede-Christy  Clay  Products  Company,  Manchester  and  Sul- 
phur Avenues,  St.  Louis,  Mo.,  are  some  pertinent  paragraphs 
relating  to  its  clay  products. 

Vacuum  Cleaners. — The  Federal  Sign  System  (Electric). 
Lake  and  Desplaihes  Streets,  Chicago,  gives  a  brief  talk  on 
the  Federal  vacuum  cleaner  in  a  small  folder  recently  dis- 
tributed, emphasizing  its  special  features. 


Valves. — Jenkins  Brothers,  80  White  Street,  New  York, 
in  a  large  four-page  folder  illustrate  many  types  of  valves. 
Sectional  views  of  their  brass-globe  valve  and  iron-body 
globe  valve  arc  shown,  and  a  general  description  is  given. 

Electrical  Specialties. — Attachment  plugs,  rosettes,  re- 
ceptacles and  other  devices  are  illustrated  and  briefly  de- 
scribed in  Bulletin  No.  5,  recently  issued  by  the  Tregoning 
Electric  Manufacturing  Company,  Cleveland,  Ohio.  A  dis- 
count sheet  is  included. 

Paint. — The  United  States  Gutta  Percha  Paint  Company, 
Providence,  R.  I.,  in  a  pamphlet  entitled  'Claims  Versus 
Tests,"  gives  a  report  of  the  test  of  its  mill-white  paint  made 
at  the  Electrical  Testing  Laboratories,  together  with  two 
testimonial  letters  from  satisfied  users  of  Rice's  Mill  White. 

Plugs. — The  Yost  "Lockfast"  plug  is  effectively  illustrated 
and  described  in  a  booklet  recently  published  by  the  Yost 
Electric  Manufacturing  Company,  Toledo,  Ohio.  The  new 
and  distinctive  features  of  this  device  are  set  forth  clearly, 
and  the  simplicity  and  ease  of  operation  are  graphically 
shown. 

Elevators. — The  Otis  Elevator  Company,  17  Battery  Place. 
New  York,  has  published  a  series  of  booklets  on  its  various 
types  of  elevators.  These  pamphlets  are  well  printed  and 
attractively  illustrated,  and  are  inclosed  within  dignified 
covers.  They  relate  to  traction  elevators,  inclined  elevators, 
residence  elevators,  escalators  and  inclined  railways,  a  sepa- 
rate publication  being  devoted  to  each  subject. 

Lamp  Coloring. — In  a  little  four-page  folder  the  Wesco 
Supply  Company,  St.  Louis,  Mo.,  refers  to  its  new  brand  of 
lamp  coloring  for  outdoor  use — Cefco^-a  weatherproof 
coloring  which,  it  is  claimed,  will  not  chip,  blister  or  wash 
off  during  the  life  of  any  lamp  outdoors.  This  brand  is 
made  in  six  colorings.  The  Wesco  brand  of  coloring  for 
ise  on  indoor  lamps  is  also  referred  to,  and  prices  are  given. 

Motors. — "Electricity  in  the  Manufacture  of  Jewelry" 
forms  the  subject  of  Circular  30,701  issued  by  the  Holtzer- 
Cabot  Electric  Company,  Boston,  Mass.  It  contains  an 
interesting  talk  on  the  practical  advantages  of  electric  drive 
in  the  jewelry  industry,  based  on  results  from  actual  experi- 
ence. Some  excellent  illustrations  fittingly  illustrate  the 
text.  Motor-driven  polishing  benches,  buffing  and  grinding 
motors,  scratch  brushes,  hot-blast  drying  apparatus  and 
other  motor-driven  devices  used  in  the  jewelry  industry  are 
illustrated. 

Control  Apparatus  in  Chicago. — The  Cutler-Hammer  Man- 
ufacturing  Company,  Milwaukee,  has  published  an  attractive 
eighty-page  brochure  whose  title,  "Cutler-Hammer  Control 
in  Chicago,"  only  partially  suggests  its  interesting  contents. 
The  booklet  was  published  as  a  souvenir  of  the  1913 
N.  E.  L.  A.  convention,  but  its  contents  are  of  permanent 
interest.  The  object  of  the  book  was  to  illustrate  some  of 
the  notable  buildings  of  Chicago  and  to  show  how  many  of 
the  buildings  there  are  equipped  with  C-H  controllers.  A 
"Handy  Guide"  to  the  business  section  of  Chicago  makes  a 
useful  supplement. 

Thirty-fifth  Edition  of  "Steam.'"— The  Babcock  &  Wilcox  ' 
Company,   85    Liberty    Street,    New    York,    has    issued   the 
thirty-fifth   edition   of   "Steam:    Its    Generation   and   Use."' 
This    is    a    handsomply    printed    336-page    publication,   siie  1 
loj-i   by  7%  in.,  and  differs  much  from  the  ordinary  trade  • 
catalog.     It  is  arranged  in  the  manner  of  a  textbook  and 
contains  material  and  data  of  much  value.     Beginning  with 
the  early  history  of  the  generation  and  use  of  steam,  the 
reader's  interest  is  sustained  throughout  the  entire  work  by 
the    practical,    interesting    and    well-arranged    information, 
lavishly  and  excellently  illustrated.     The  subject  matter  is 
comprehensively  treated. 

Boiler  Performance. — The  engineering  department  of  the 
Edge  Moor  Iron  Company,  Edge  Moor,  Del.,  has  published, 
as  Bulletin  51,  a  report  of  tests  of  a  steam  boiler  at  high 
rates  of  evaporation  made  at  the  Westport  generating 
station  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore.  The  pamphlet  contains  within  it- 
fourteen  pages  the  results  of  three  tests  made  on  a  736-hr 
Edge  Moor  water-tube  boiler  at  different  rates  of  evapora- 
tion. One  r.f  these  tests  was  at  318  per  cent  load.  The 
bulletin  will  interest  managers  of  lighting  plants  who  have 
to  consider  problems  of  providing  for  peak  loads.  A  com- 
plete record  of  the  results  is  given. 
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Personal  Mention 

Mr.  Lamar  Lyndon,  of  New  York,  has  been  retained  by 
•>e  city  of  Houston,  Tex.,  as  its  electrical  expert. 

Mr.  D.  F.  Finn  has  been  elected  electric-light  commis- 
ioner  of  Norwich,  Conn.,  for  a  term  of  three  years. 

Mr.  G.  K.  Dustin  has  resigned  as  general  manager  of 
le  Columbia    (S.   C.)    Railway,   Gas   &   Electric   Company. 

Mr.  A.  R.  Happoldt  has  been  appointed  manager  of  the 
entral  Illinois  Utilities  Company  property  at  Milford,  111. 

Mr.  O.  W.  Watson  has  been  appointed  superintendent  of 
le  Leicester  plant  of  the  Worcester  (Mass.)  Electric  Light 
ompany. 

Mr.  E.  M.  Westhoven  has  been  appointed  superintendent 
f  the  Woodlake  station  of  the  Mount  Whitney  Power  & 

lectric  Company  of  Visalia,  Cal. 

Mr.  Robert  E.  Hughes,  former  president  of  the  Ken- 
icky  Electric  Company,  of  Louisville,  is  touring  the 
irient  with  his  wife  and  daughter.  He  is  at  present  in 
apan. 

Mr.  E.  F.  Putnam,  commercial  manager  of  the  United 
:lectric  Light  &  Water  Company,  of  Greenwich,  Conn., 
as  also  been  appointed  contract  agent  of  the  Norwalk 
ivision  for  the  company. 

Mr.  Stanley  H.  Mosher,  manager  of  the  Leitchfield 
Ky.)  Light,  Heat  &  Power  Company,  has  been  trans- 
:rred  to  Petersburg,  Ind.,  where  he  will  take  charge  of 
le  McCaskey  properties. 

Mr.  W.  H.  Rolinson,  who  has  been  for  some  years  chief 
imp  inspector  of  the  Electrical  Testing  Laboratories,  has 
ccepted  the  position  of  commercial  engineer  with  the  West- 
ighouse  Lamp   Company. 

Mr.  G.  A.  Cook,  of  Milwaukee,  has  been  appointed  local 
lanager  of  the  Kenosha  plant  of  the  Wisconsin  Gas  & 
Electric  Company,  succeeding  Mr.  P.  E.  Cowles,  who  has 
een  transferred  to   Racine. 

Mr.  Gano  Dunn,  president  of  the  J.  G.  White  Engineer- 
ig  Corporation  and  past-president  of  the  American  Insti- 
ite  of  Electrical  Engineers,  has  been  elected  a  member 
f  the  Simplified  Spelling  Board. 

President  C.  O.  Mailloux  of  the  American  Institute  of 
electrical  Engineers  has  been  honored  by  the  President  ol 
ranee,  who  has  conferred  upon  him  the  decoration  of 
hcvalier  of  the  Legion  of  Honor. 

Mr.  P.  E.  Cowles,  manager  of  the  Kenosha  plant  of  the 
V'isconsin  Gas  &  Electric  Company,  has  been  transferred 
3  the  Racine  plant,  where  he  will  have  charge  of  the 
lectrical  department  as  successor  to  Mr.  Weiss,  who  re- 
ently  resigned. 

Mr.  L.  H.  Provine,  formerly  superintendent  of  construe- 
on  of  the  Stone  &  Webster  Engineering  Corporation  at 
eattle,  Wash.,  and  recently  in  charge  of  its  Los  Angeles 
Cal.)  office,  has  been  appointed  professor  of  architectural 
ngineering  at  the  University  of  Illinois. 

Mr.  Franklin  Thomas,  for  the  past  year  connected  with 
he  Alabama  Power  Company,  Birmingham,  Ala.,  and  pre- 
iously  a  member  of  the  teaching  staf?  of  the  University 
f  Michigan,  has  been  appointed  instructor  in  civil  engi- 
eering  at  the  Throop  College  of  Technology,  Pasadena, 
"al. 

Mr.  M.  Webb  Offutt,  formerly  manager  of  the  Schenec- 
ady  Illuminating  Company,  Schenectady,  N.  Y.,  and  more 
ecently  with  the  Electric  Bond  &  Share  Company,  has 
esigned  as  assistant  to  the  vice-president  and  general 
nanager  of  the  Alabama  Power  Company,  of  Birming- 
ani,  .Ala. 

Mr.  L.  J.  Hanna,  formerly  in  charge  of  the  new-busi- 
less  department  of  the  Kentucky  Electric  Company,  of 
-ouisville,  is  now  acting  manager  of  the  corresponding 
epartment  of  the  Louisville  Gas  &  Electric  Company, 
ornied  by  the  merger  of  the  Kentucky  Electric  Company, 
lie  Louisville   Lighting  Company  and   other   concerns. 

Mr.  A.  R.  Knight,  until  recently  instructor  in  electrical 
ngineering   at   the   University   of    Pennsylvania,   has   been 


appointed  instructor  in  electrical  engineering  at  the  Uni- 
versity of  Illinois.  Mr.  Knight  is  a  graduate  of  the  Ohio 
State  University  and  for  a  time  was  engaged  in  practical 
work  with  the  Columbus  (Ohio)  Public  Service  Company, 
the  Dayton  (Ohio)  Lighting  Company  and  the  Springfield 
(Ohio)  Light,  Heat  &  Power  Company. 

Mr.  P.  S.  Biegler  has  been  appointed  associate  professor 
in  electrical  engineering  in  the  University  of  Illinois.  Mr. 
Biegler,  who  is  a  graduate  of  the  University  of  Wisconsin, 
was  for  two  years  connected  with  the  Commonwealth 
Edison  Company  and  served  as  an  assistant  to  the  elec- 
trical engineer  of  the  Washington  Water  Power  Company. 
He  was  assistant  professor  of  electrical  engineering  at 
Purdue  University  in  1910-1911,  and  until  his  present  ap- 
pointment was  professor  of  electrical  engineering  at  the 
University  of  Montana. 

Mr.  W.  W.  Freeman,  for  many  years  vice-president  and 
general  manager  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  has  severed  his  connections  with  the 
Sperlings  of  London  and  resigned  as  vice-president  and 
general  manager  of  the  .Alabama  Traction,  Light  &  Power 
Company,  Ltd.,  of  Birmingham,  Ala.,  to  become  associated 
with  Messrs.  A.  B.  Leach  &  Company,  bankers,  of  New 
York.  Mr.  Freeman  will  become  vice-president  of  the  Co- 
lumbia Gas  &  Electric  Company  and  associated  companies 
operating  in  Cincinnati,  Ohio. 

Mr.  Edward  J.  Nally,  until  recently  vice-president  and 
general  manager  of  the  Postal  Telegraph  &  Cable  Com- 
pany, has  been  appointed  vice-president  and  general  man- 
ager of  the  Marconi  Wireless  Telegraph  Company  of 
America.  Mr.  Nally  has  been  connected  with  the  tele- 
graph business  for  more  than  thirty-five  years,  starting 
with  the  Western  Union  Telegraph  Company  and  after- 
ward entering  the  service  of  the  Postal  Telegraph  & 
Cable  Company,  with  which  he  has  been  connected  for 
nearly  twenty-five  years.  Mr.  Nally  sailed  for  England 
on  the  Mauretania  on  Oct.  I  to  familiarize  himself  with 
the  details  of  the  wireless  business  abroad. 

Mr.  Thomas  H.  Arnold,  formerly  electrical  engineer  for 
the  Southwestern  Portland  Cement  Company,  of  El  Paso, 
Tex.,  has  accepted  the  position  of  district  engineer  in  the 
Lehigh  Cement  district  for  Sellers  &  Rippey,  consulting 
engineers,  Philadelphia,  Pa.  Mr.  Arnold  will  open  an  office 
in  Allentown  and  take  active  charge  for  Sellers  &  Rippey 
of  their  work  in  cement-mill  electrification.  Mr.  .Arnold 
was  graduated  from  Pennsylvania  State  College  in  1905  and 
since  that  time  has  had  a  wide  experience  in  mill  electrifica- 
tion under  widely  differing  conditions.  He  has  worked  as 
operator  for  the  Northern  California  Power  Company,  as 
superintendent  of  the  Pass  Power  &  Lighting  Company 
at  Frank,  Alberta;  as  assistant  electrical  engineer  for  the 
Nevada  Consolidated  Copper  Company  in  the  construc- 
tion of  the  Steptoe  Valley  concentrator  and  smelter  at 
McGill,  Nev.,  and  as  electrical  engineer  for  the  Southwestern 
Portand  Cement  Company  at  El  Paso,  Tex.  While  with 
the  latter  company  Mr.  Arnold  carried  through  consid- 
erable experimental  work  toward  perfecting  electrical  ap- 
paratus for  operation  under  cement-mill  conditions. 

Dr.  Rudolph  Diesel,  inventor  of  the  Diesel  oil  engine, 
mysteriously  disappeared  from  an  English  Channel  steamer 
on  Sept.  29.  while  on  his  way  to  attend  the  business  meet- 
ing of  the  Diesel  company  in  London.  When  the  steam- 
ship reached  Harwich  Dr.  Diesel  was  missing,  and  it  is 
conjectured  that  he  fell  overboard  between  Antwerp  and 
that  place.  Dr.  Diesel  was  born  in  Paris  in  1858  and  was 
educated  there,  in  Augsburg,  Germany,  and  at  the  Poly- 
clinic College  in  Munich,  where  he  was  much  interested 
in  thermodynamics.  After  obtaining  some  practical  ex- 
perience in  Switzerland,  Dr.  Diesel  went  to  Paris  as  a 
consulting  engineer.  Ever  since  he  left  college  he  had 
been  experimenting  with  the  internal-combustion  type  of 
engine.  His  publication  of  the  pamphlet  "Theory  and 
Construction  of  a  Rational  Heat  Motor"  was  not  very 
well  received,  but  the  Augsburg  Machine  Company  and  A. 
Krupp  arranged  to  give  him  a  free  hand  in  carrj'ing  out  his 
ideas.  He  built  an  engine  in  1893,  but  this  model  never 
worked.  In  1898  he  exhibited  his  first  commercial  engine, 
and  at  present  his  engines  are  largely  employed  in  Europe 
and  in  marine  work. 
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New  England 

BIDUEKORn.  MAINK.— \Vc  arc  liif.jrnicd  that  iht  I'cppcrcll  Mitt 
Co.  docs  not  conltmiKilc  the  construction  of  a  power  plant  at  L  nion 
Falls  for  some  years  at  least.  The  company  was  repirted  in  the  issue 
of  Sept.  27  to  be  pl.nnninn  the  construction  of  a  concrete  dam  at  Union 
FilU. 

ISL.VND  POND,  VT.— The  Island  EI.  Co.  expects  to  make  some 
changes  in  its  walerwhecl  equipment  during  the  coming  year.  J.  S. 
Sweeney    is   manager. 

ROWLEY,  MASS. — The  electric-light  commission  expects  to  purchase 
within  the  next  12  months  meters,  lightning  arresters,  incandescent  lamps, 
etc.;  also  electrical  appliances  and  supplies,  including  healing  and  cooking 
apparatus,  vacuum  cleaners,  washing  machines,  wiring  supplies,  etc.. 
within  the  next  two  months.  S.  O.  Kent  is  manager  of  the  municipal 
electric-light    plant. 

NEW  BRIT.MN,  CONN. — D.  McMillan,  Main  Street,  is  reported  to  be 
contemplating  the  installation  of  an  electric  generating  plant  to  furnish 
energy  for  lamps  and  motors  for  bis  block  on  Main  Street. 


Middle  Atlantic 

liKOOKI.VN,  N.  Y.— ISids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  corner  Park 
Avenue  and  I'ifty-ninth  Street,  New  York,  until  Oct.  6,  for  installing 
electric  equipment  in  the  Hay  Ridge  High  School  on  Fourth  .Avenue, 
between  Sixty-seventh  and  Senator  Streets.  Blank  forms,  plans  and 
specifications  may  be  obtained  or  seen  at  the  above  office,  and  also 
at    the   branch   office,    131    Livingston    Street,   borough   of    Brooklyn. 

CORNING,  N.  Y.— The  Corning  Lt.  &  Pwr.  Corpn.  has  been  granted 
permission  by  the  Public  Service  Commission  to  issue  $400,000  in  capital 
stock  and  $100,000  in  10-ycar  debentures,  the  proceeds  to  be  used  to 
acquire  the  property  and  franchises  of  the  Corning  Gas  &  El.  Co.  and 
to   make  extensions  and   improvements  to  its  property. 

ESSE.X,  N.  Y. — The  Bouquet  El.  Pwr.  Co.,  of  Essex,  expects  to 
purchase  within  the  next  few  months  cross-arms,  braces,  through-bolt 
washers,   etc.      F.   W.    Barber  is   manager. 

LYONS,  N.  Y. — The  Board  of  Village  Trustees  has  entered  into  a 
contract  with  the  Central  New  York  Gas  &  El.  Co.  for  lighting  the 
streets  of  the  village  for  a  period  of  five  years.  Under  the  terms  of 
the  new  contract  the  company  will  furnish  11  new  flame-arc  lamps, 
15  tive-lamp  clusters  and  130  single  lamps  scattered  throughout  the  vil- 
lage.    The  new  lamps  are  to  be  installed  by  Nov.   1. 

MIDDLETOWX,  N.  Y. — Merchants  on  North  Street  are  contem- 
plating the  installation  of  ornamental  lamp  standards.  Stanley  Mills- 
paugh  is  getting  data  on  posts  and  would  be  glad  to  receive  catalogs, 
prices,  etc.  The  street-lighting  service  is  furnished  by  the  Orange  County 
Ltg.  Co.     Laurent  Heaton  is  manager  of  the  company. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  commissioner  of 
bridges.  Department  of  Bridges,  Municipal  Building,  New  York,  until 
Oct.  9,  for  furnishing  and  installing  lighting  fixtures  in  the  municipal 
building.  Blank  forms  and  specifications  may  be  obtained  at  the  above 
office.      .Arthur  J.   0*Kceffe  is  cominissioner  of  bridges. 

NI.\G.\R.\  F.XLLS.  N.  Y. — A  final  report  on  the  cost  of  the  installation 
of  a  municipal  electric-light  plant  has  been  submitted  to  the  Business 
Men's  .Association  by  Horace  G.  Sweet,  electrical  engineer,  of  Utici. 
N.  Y.,  which  states  that  a  plant  could  be  installed  for  $65,000. 

WEST  STOCKHOLM,  N.  Y.— George  N.  Gibson  &  Son,  owners  of 
the  local  electric-light  plant,  expect  to  purchase  next  season  a  50-'ip 
watcrwheel   to   operate   under   a    10-ft.    head. 

E.ASTON,  P.-\. — The  Eastern  Pennsylvania  Pwr.  Co.,  of  Easton,  is 
reported  to  be  preparing  plans  for  alterations  and  additions  to  several  of 
its  large  power  plants. 

PHILADELPHTA,  PA.— The  Department  of  Public  Works  will  receive 
bids  until  Oct.  6  for  .'urnishing  illumination  next  year  for  20.000  street 
lamps  now  lighted  by  gasoline.  The  bids  will  be  strictly  for  illumination 
irrespective  of  the  source  of  light  to  be  used.  The  city's  gasoline  light- 
ing bill  for  this  year  represent.*  about  $550,000.  No  bids  were  offered 
under    the    new    specifications    list    month. 

PHILADELPHIA,  PA.— Bids  will  be  received  by  George  W.  Norris. 
director,  at  the  office  of  the  Department  of  Wharves,  Docks  and  Ferries. 
555  Fiourse  Building,  Philadelphia,  Pa.,  until  Oct.  6  as  follows:  Schedule 
A — For  the  installation  of  an  electric  lighting  and  power  system  at  Dock 
Street  pier,  Delaware  River;  Schedule  B — for  installation  of  wharf  drop 
mechanism  .it  Dock  Street  pier;  Schedule  C — for  repairs  to  Reed  Street 
bulkhead,  Delaware  River.  Plans,  specifications  and  blank  forms  can 
be   obtained   at    the    above    office. 

WKLLSRORO,  PA.— The  Wellsboro  El.  Co.  is  contemplating  the  pur- 
chase of  one  300-hp  water-tube  boiler.     W.  S.  Culver  is  superintendent. 

CAMDEN,  N.  J.— The  United  El.  Construction  Co.,.  of  Philadelphia, 
Pa.,  has  been  awarded  the  contr.ict  for  the  electrical  equipment  for  the 
plant   of  the   Armstrong  Cork  Co.,  of  Camden,  at  $15,000. 


CUMBERLAND,  MD.— The  City  Council  baa  instructed  the  electric 
light  and  water  commissioner  to  engage  an  engineer  to  make  invesliga 
tions  relative  to  the  installation  of  a  municipal  electric  light  and  powei 
plant. 

WHEELING,  W.  VA— The  Wheeling  Valley  Lt.  &  Pwr.  Co.,  whicf 
was  recently  granted  a  franchise  by  the  County  Commissioners  to  erect 
transmission  lines  tlirough  the  Wheeling  district,  will  erect  a  (H>wer  statior 
at  Woodsdale.  a  suburb  of  Wheeling.  Details  have  not  yet  been  decider 
upon.     C    E.    Bedill,   of    Wheeling,   is   engineer   in  charge.  ■ 

CHARLOTTESVILLE,  VA.— The  Redland  I.umher  Co.,  it  is  reported' 
contemplates   the  installation   ot   an   electric-light   plant   in   Charlottesville 

IIOl'STON,  VA.— The  Houston  El.  Lt.  Co.  is  erecting  a  large  floui 
mill  to  be  operated  in  connection  with  and  by  energy  generated  by  it. 
electric  plant.  To  meet  the  extra  demand  for  energy  the  company  wil 
soon  install  another  generator;  other  improvements  will  be  made  iiJ 
tile  near  future,  including  the  construction  of  a  new  concrete  dam.  L.  U] 
'I'liaycr   is   manager. 

WASHINGTON,  D.  C— The  contract  for  furnishing  lighting 
for  the  new  building  of  the  Bureau  of  Engraving  and  Printing  1 
awarded  to  C.  A.  Muddiman  &  Co.,  of  Washington,  D.  C,  for  $K 

W'ASHINGTO.X,  D.  C— Bids  will  be  received  at  the  office 
Coast  and  Geodetic  Survey,  No.  205  New  Jersey  Avenue  S.  E  . 
ington.  D.  C.  until  Oct.  11,  for  an  electric  freight  elevator 
Richards  Building,  in  accordance  with  specifications,  copies  of  wh 
be  obtained  by  addressing  the  superintendent  of  Coast  anl  <. 
Survey.    Washington,    D.    C. 

WASHINGTON    BARRACKS,    D.    C— Bids    will    be    received 
Engineer    Depot.    United    States   Army,   Washington,   D.    C,   until    ' 
for   furnishing    13   direct-current   switchboards,   etc.      I'or    further   inform;,, 
tion  address  Lt.   Col.  Joseph  E.  Kuhn.  •! 


North  Central 

ATHENS,  MICH— The  Athens  Mill  &  Pwr.  Co.  has  recently  insialle 
a  50-hp  kerosene  engine  to  use  in  case  of  emergency  in  connection  wit 
its  water-power.  The  Village  Council  and  the  merchants  are  considerin 
the  installation  of  an  ornamental  street-lighting  system  in  the  businer 
district.     E.   K.   Mason  is  secretary  and  manager. 

B.ANGOR.  MICH. — The  managers  of  the  municipal  electric.light  plar 
expect  to  purchase  within  the  next  few  months  wiring  supplies,  etc.,  ? 
the  village  will  carry  supplies  and  do  the  wiring  in  connection  with  tt 
municipal    plant,   beginning  at   once.      P.    M.    Gross   is   superintendent. 

DETROIT.    MICH.— The    Public    Lighting   Commission    has   auihoriic^ 
the   installation   of   70   new  street   lamps  in   the   Seventeenth   War-!      T> 
commissioners,    it    is    said,    are    contemplating    replacing    the    pre 
lamps   with   tungsten   lamps  throughout   the   city   in    the   near   future 

HOUGHTON.    MICH.— The    Houghton    County    El.    Lt.    Co. 
structing  a  transmission   line  to  Dollar   Bay  to  furnish  energy   to  ' 
wire  mill  projected  by  John  A.  Roebling*s  Sons  Co.     The  Hought 
pany  has   recently  completed  the  erection  of  a  line  to  the  Superi^ 
location  and  will  supply  electricity  for  lighting  the  residences  thet. 

STURGIS,   MICH.— The    Board   of   Public    Works  expects   to   i 
within  the  next  six  months  30  ornamental  lamp  standards.     Single  latn 
and     five-lamp    clusters    are     under    consideration.       J.     S.     Flanders 
manager. 

TECU.MSEH.  MICH.— The  Tecumseh  El.  Co.  is  extending  its  Un 
to  Britton  to  furnish  energy  for  lamps  and  motors.  The  company  h 
been  awarded  a  contract  for  street  lighting  in  Britton,  consisting  of  1. 
100-watt  tungsten   lamps. 

CLEVELAND,    OHIO. — The    Supreme  Court    has  dismissed   an 
tion   brought  by   W.    H.    Drum,   of   Cleveland,   to    restrain    the   city   ir^ 
issuing    $1,000,000    in    bonds   for    the    installation    of   a    municipal   electr' 
light  plant.     Under  the   ruling   the  city  can    now   proceed   with  the  boi' 
issue  and   the  construction   of   the   plant. 

MANTl'A.  OHIO.— The  Mantua  Lt..  Ht.  St  Pwr.  Co.  is  contemplati' 
purchasing  energy   from  an  outside  source.     E.   P.  Williams  is  seci^tai 

WARREN,  OHIO.— The  Trumbull  Pub.  Scr.  Co..  of  Warren,  expe< 
to  purchase  within  the  next  six  months  a  full  line  of  electrical  ap( 
ances,  including  heating  and  cooking  apparatus,  vacuum  cleaners,  wa? 
ing  machines,   etc.     George   Dougherty  is   manager. 

CLOVERPORT,  KY.— The  Cloverport  Ice  Co.  is  installing  an  electr 
light  plant   in  connection   with   its  ice  plant  to   furnish  energy  for  Uir 
and   industrial   purposes.     The  equipment  will   consist  of  two  60-hp  ho 
zontal    tubular    boilers,    manufactured    by    the    Henry    Vogt    Mch.    Co.. 
Louisville     (with    provision    for    additional    installation    as    neede'?''      ~ 
1 60-hp     non-condensing     Erie     Victor     engine     directly     connecte  ' 
100-kva,   three-phase,    60-cycle,    2300-volt    Fairbanks-Morse   gener.T 
30-ft.  poles  and    115,000  ft.   of  wire  will  be  used  in  connection  ».i  1 
distribution  system.     The  street-lighting  system  will  consist  of  52  200- 
<)-amp   lamps,    15    of   which   will   be  cable   suspension,   the    rest   goosent 
suspension.      The    company    will    carry    a    complete    line    of    fixtures    ' 
electrical  supplies.     Ira   T],  Behen,   of  Cloverport,   is  engineer  in  chai 
of  the  work.  •   A.   A.  Simbns  is  president  of  the  company. 

FORT  BRANCH,  IND.— The  Fort  Branch  El.  Lt.  &  Pwr.  Co.  I 
filed   articles   of  incorporation   changing  its   name   to   the   El.   Lt.  Co. 
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t  Branch.  The  company  is  capitalized  at  $20,000.  The  street-lighting 
:ein  will  be  changed  over  to  series  tungsten  in  October,  for  which 
erials  have  already  been  purchased.  Homer  T.  Genung  is  secre- 
r  and   manager. 

;OSHEX,  IXD.— The  Goshen  Lt.  &  I^vr.  Co.  has  purchased  a  site 
r  Slate  Hill  cemetery  on  which  it  will  erect  a  transformer  station- 
irge  Krom  is   superintendent. 

;V.-\XSTOX,  ILL. — Bids  will  be  received  at  the  office  of  the  super- 
ng  architect.  Treasury  Department,  Washington,  D.  C,  until  Oct. 
for  the  extension  and  remodeling,  etc.,  including  mechanical  equip- 
It.  interior  lighting  fixtures  and  approaches,  of  the  United  States 
t  office  at  Evanston,  111,  Drawings  and  specifications  may  be  ob- 
led  from  the  above  office  or  from  the  custodian  at  Evanston.  O. 
nderoth  is  supervising  architect. 

lENEVA,  ILL. — Steps  have  been  taken  by  the  merchants  and  property 
lers  on  West  State  Stret  for  the  installation  of  an  ornamental  street- 
iting  system. 

[Al'VOO.  ILL.— The  Nauvoo  El.  Lt.  &  Pwr.  Co.  has  closed  a  con- 
:t  with  the  Mississippi  River  Pwr.  Co.  for  energy  from  the  Keokuk 
It.  An  entire  new  plant  will  be  built  at  a  cost  of  $14,000.  Th« 
n  will  be  rewired  and  a  new  street-lighting  system  installed.  John 
son,  Sr.,  is  president  and  manager  of  the  Nauvoo  El.  Lt.  &  Pwr.  Co. 
TERLING,  ILL.— The  Rock  River  Lt.  &  Pwr.  Co.,  of  Sterling,  which 
>uilding  a  new  power  plant  on  the  government  dam  in  Sterling,  has 
tracted  with  the  Illinois  Northern  Utilities  Co.,  of  Chicago,  for  the 
ire  output.  The  company  is  now  installing  five  560-hp  .-Mlis-Chalmers 
erwheels,  three  waterwheel  governors,  five  469-kva  Allis-Chalmers 
ibrella-type)  generators,  a  nine-panel  .\lHs-Chalmers  switchboard  for 
rnating-current,  60  cycles.  H.  S.  Green  is  general  manager. 
;LLS\V0RTH,  WIS.— The  electric  plants  of  the  Ellsworth  Ht.,  Lt.  & 
r.  Co.  are  reported  to  have  been  purchased  by  the  Chippewa  Valley 
,  Lt.  &  Pwr.  Co.,  of  Eau  Claire.  The  deal  includes  the  steam  plant 
Ellsworth  and  the  one  on  Rush  River.  Both  plants  will  be  discon- 
led  and  a  transmission  line  will  be  erected  from  Ellsworth  to  Hart- 
i,  which  will  connect  with  the  Menomonie-Red  Wing  line.  Right-of- 
r,  it  is  understood,   has  already   been   purchased. 

lAUSTOX.  WIS. — The  Mauston  El.  Ser.  Co.  expects  to  purchase 
bin  the  next  six  months  a  boiler  and  engine  with  possibly  a  rating  of 

hp.     H.  F.  Schroeder  is  secretary. 
JENOMONEE  FALLS,  WIS.— The  Menomonee  Falls  EL  Lt.  Co.  ex- 
ts   to    purchase    within    the    next   three    months    one    35-kw   generator. 
\.  Pratt  is  secretary. 

lERRILL.  WIS.— The  Merrill  Ry.  &  Ltg.  Co.  expects  to  purchase 
lin  the  next  few  months  50  or  more  lightning  arresters.  E.  S.  King 
ecretary. 

'RAIRIE  DU  CHIEN,  WIS.— The  Prairie  City  El.  Co.,  of  Prairie  du 
en,  expects  to  erect  within  the  next  30  days  a  new  power  house 
eproof)  and  a  125-ft.  concrete  stack.  L.  F.  Haupt  is  superintendent. 
SUPERIOR.  WIS.— The  United  Steel  Corpn.  is  planning  the  erection 
a  new  steel  plant  at  the  head  of  the  lakes,  involving  an  expenditure 
$30,000,000.  The  first  unit,  it  is  said,  will  be  completed  within  a  year, 
iter-power  from  the  St.  Louis  River  will  be  developed  to  generate 
ctrical  energ\'  for  the  proposed  plant.  The  company  will  use  the 
emiy  invented  electric  process  in  the  manufacture  of  steel  at  this 
nt. 

HRD  ISLAND,  MINN.— The  Central  Minnesota  Lt.  &  Pwr.  Co.,  of 
:ncoe,  will  install  an  ornamental  street-lighting  system  in  Bird  Island, 
isisting  of  20  ornamental  lamp  standards  carrying  one  60-watt  lamp 
i  four  40-watt  lamps,  2200  ft.  of  curb  three-wire  conductor,  either 
nored  cable  or  conduit  work.  Bids  for  the  work  have  already  been 
eived.  H.  R.  Rutledge,  of  Glencoe,  is  president  of  the  company. 
MIXXEAPOLIS,  MINN.— The  City  Council  has  authorized  the  con- 
uction  of  a  municipal  street-car  line  to  extend  from  Thirt.v-seventh 
enue  northeast  to  the  filtration  plant,  work  on  which  is  to  begin  imme- 
itely.      The   cost   is   estimated   at   $26,000. 

BAGLEY,  lA.— The  City  Council  has  engaged  W.  H.  Grover,  of 
nes,  la.,  to  take  charge  of  the  engineering  work  in  connection  with 
:  proposed  municipal  electric-light  plant,  for  which  $6,000  in  bonds 
re  recently  voted. 

DUBUQUE,  lA.— The  Union  El.  Co.,  of  Dubuque,  has  awarded  the 
ttract  for  construction  of  power  house  to  -Anton  Zwack,  of  Dubuque. 
le  building  is  to  be  of  reinforced  construction  and  to  cost  about  $30,000. 
STRAWBERRY   POINT,    lA.— Contracts   have   recently   been   awarded 

the  Minneapolis  Steel  &  Machinery  Co.  for  one  65-hp  Munzel  pro- 
cer-gas  engine  and  one  100-hp  gas  producer,  to  the  Fort  Wayne  EI. 
orks  for  one  40-kw,  220-volt  generator  with  switchboard,  all  to  be 
italled  during  the  month  of  October.  A.  Steil  is  superintendent. 
ALBAXY,  MO.— Bids  will  be  received  by  the  city  of  Albany  until 
■t.  7  for  construction  of  new  power  plant.  Plans  and  specifications 
ly  be  obtained  from  Rollins  &  Westover,  Midland  Building,  Kansas 
ty,   Mo.      W.    E.    Noonan    is   superintendent. 

ELMO,    MO. — .\t    an    election    held    recently    the    proposition    to    make 
rangements   with   the    Lee    El.    Co.,    of   Clarinda,    la.,    for   the   installa- 
'n  of  an  electric-light  system   in   Elmo  was  carried, 
.lEFFERSON   CITY,   MO.— Bids  will   be  received   at  the   office   of  the 
ate  Capitol  Commission    Board,  Jefferson   City,   Mo.,   until   Nov.    18   for 


the  construction,  including  mechanical  equipment,  of  the  Missouri  State 
Capitol  at  Jefferson  C-ity,  in  accordance  with  drawings  and  specifications, 
copies  of  which  may  be  obtained  at  the  above  office  or  at  the  office  of 
Tracy  &  Swartwout,  architects,  244  Fifth  Avenue,  New  York,  N.  Y. 
J.    Kelly   Pool   is  secretary   of  board. 

KANSAS  CITY,  MO.— The  Kansas  City  El.  Lt.  Co.,  it  is  reported,  will 
take  over  the  management  of  the  electric  light  plants  in  the  R.  A.  Long 
Building,  the  Bryant  Building,  the  Hall  Building,  the  Taylor  Building 
and   other  buildings  having  their  own  electric  generating  plants. 

MONROE  CITY,  MO.— The  managers  of  the  municipal  electric  light 
plant  expect  to  erect  within  the  next  two  months  an  extension  to  the 
engine  and  boiler  room  and  1^4  miles  of  transmission  line  to  the  pumping 
station,  and  also  to  install  an  engine,  boiler  and  two  generators  (one 
of  100  kw  and  one  of  60  kw).  All  material  and  equipment  has  been 
purchased.      O.    R.    Emerson    is    superintendent. 

SED.ALIA,  MO. — The  City  Lt.  &  Trac.  Co.,  it  is  reported,  contem- 
plates the  erection  of  an  addition  to  its  Broadway  power  house  and  the 
installation    of   a   400-hp   boiler. 

DONIPH.\N,  NEB. — Plans  have  been  completed  whereby  energy  to 
light  the  village  of  Doniphan  will  be  secured  from  the  plant  of  the 
Grand  Island  El.  Co.,  of  Grand'  Island.  The  company  will  erect  a 
transmission  line  from  its  plant  to  the  village,  which  will  be  distributed 
by  the  Doniphan  El.  Lt.  &  Pwr.  Co.,  recently  incorporated  with  a  capital 
stock  of  $10,000.  Charles  T.  Young,  B.  F.  Scudder  and  C.  A.  Stone  are 
interested  in  the  company, 

ON.'\GA,  KAN.— The  capital  stock  of  the  Onaga  Lt.,  Ht.  &  I'wr.  Co. 
has  been   increased   from   $6,500   to  $10,000. 

PRATT,  KAN.— Bonds  to  the  amount  of  $50,000  have  been  voted  for 
the  installation  of  a  municipal  electric-light  plant.  Electrical  service  in 
Pratt   is   now   furnished  by   a   private  company. 

WHITING,  K.\N.— The  city  of  Wliiting  is  erecting  a  10-raile  trans- 
mission line  to  secure  energy  to  operate  the  municipal  electric-light 
system.  Henrici,  Kent  &  Low,  of  Kansas  City,  Mo.,  are  engineers  in 
charge  of  the  work.     F.  G.  Todd  is  city  clerk. 


Southern  States 

CHARLOTTE,  N.  C— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Nov.  1 
for  alterations,  new  roof,  floors,  etc.,  including  mechanical  equipment,  in- 
terior lighting  fixtures  and  approaches,  in  the  present  assay  office  build- 
ing in  Charlotte,  N.  C.  Drawings  and  specifications  may  be  obtained  from 
the  above  office  or  from  the  custodian  at  Charlotte.  O.  Wenderoth  is 
supervising   architect. 

HENDERSONVILLE,  N.  C— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Nov.  15  for  the  construction  complete,  including  mechanical  equipment, 
interior  lighting  fixtures  and  approaches,  of  the  United  States  post  office 
ai  Hendersonville,  N.  C.  Drawings  and  specifications  may  be  obtained 
from  the  above  office  or  from  the  custodian  of  site.  0.  Wenderoth  is 
supervising  architect. 

MONROE,  N.  C— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  Nov.  7 
for  construction,  including  mechanical  equipment,  interior  lighting  fixtures 
and  approaches,  of  the  United  States  post  office  in  Monroe.  Drawings  and 
specifications  may  be  obtained  at  the  above  office  or  from  the  custodian 
of  site  at   Monroe.     O.  Wenderoth  is  supervising  architect. 

W-\SHI.NGTON,  N.  C— The  managers  of  the  municipal  electric-liflht 
plant  expect  to  purchase  within  the  next  four  months  three  150-hp 
water-tube  boilers,  one  360-kva,  60-cycle,  three-phase,  2300-volt  turbo- 
generator unit;  one  40-kw  motor-generator  exciter,  one  40kw  turbo- 
generator exciter,  one  surface  condenser  witli  air  pump,  one  six-panel 
switchboard  to  control  two  generators,  three  feeder  circuits  and  two 
exciters.      H.    B.    Charles    is   superintendent. 

WALH-ALL-\,  S.  C— The  Linler  Pwr.  Co.,  recently  incorporated  with 
a  capital  slock  of  $40,000,  proposes  to  construct  a  dam  and  power  house 
at  old  Mauldin  Mill  Shoals,  7  <A  miles  from  Walhalla.  John  J.  Linler, 
of  Walhalla,  and  Marcellus  E.  Thornton,  of  Hickory,  N.  C,  are  inter- 
ested in  the  company. 

PL.MNS,  GA.— The  Town  Council  is  considering  the  question  o.'  in- 
stalling an  electric-light  plant  and   water-works  system   in  Plains. 

AUBURND.ALE,  FLA.— The  installation  of  an  electric-light  plant  in 
Auburndale   is   reported   to  be    under   consideration. 

HIGH  SPRINGS,  FLA.— Bonds  to  the  amount  of  $35,000  have  been 
voted  for  the  installation  of  a  municipal  electric-light  plant  and  %vater- 
works  system  in   High  Springs. 

LAF.\YETTE,  L-'\. — Improvements  are  contemplated  to  the  municipal 
electric-light    plant,    involving    an    expenditure    from    $7,000    to    $10,000. 

D.\RLIXGTOX,  OKLA. — .'\rrangements  are  being  made  to  install  an 
electric-light  and  power  system  at  the  Masonic  Orphans'  Home  near 
Darlington.  It  is  proposed  to  erect  a  pole  line  to  maintain  a  four-wire, 
two-phase,  60-cycle  system.  Energy  is  to  be  transmitted  from  the  gener- 
ating  station    at    El    Reno,    4'/i    miles   distant. 

GR-'\NDFIELD,  OKLA. — J.  A.  Brabham  and  L.  E.  Edwars,  who  were 
recently  granted  a  franchise  to  construct  and  operate  an  electric-light 
system    in    Grandfield,    are   now    installing    a    plant. 
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TULSA,  OKLA. — Plani  are  being  contidcred,  it  U  rrported.  liy  the 
Tulsa  Corpn.  for  increasing  the  output  of  ita  electric  plant.  Sargent  & 
l.undy,  Jackson  and  Michigan  Boulevardt,  Chicago,  111.,  are  consulting 
engineers. 

WATONG.^,  OKLA— The  Board  of  Light  Commissioners  expects  to 
purchase  within  the  next  30  days  one  Corliss  engine  and  within  the  next 
two  months  one  carload  of  poles,  lightning  arresters  and  wire  for 
extension  line.  A  triplex  motor-driven  pump  is  now  being  installed  at 
the  plant.  Ronds  to  the  amount  of  $35,000  have  been  voted  for  improve- 
ments in   city.     O.   \V.   Hunt  is  superintendent  of  municipal  electric  plant. 

ni.OOMINflTON,  TE.X.— The  installation  of  an  electric-light  plant 
and  water-works  system  in  Bloomington  is  under  consideration.  The 
Commercial   Club   is   promoting  the   project. 

BROWNWOOD,  TEX.— The  City  Council  is  considering  the  question 
of   installing   a   municipal   electric-light   plant. 

GOLIAD,  TEX.— The  Goliad  Supply  Co.  has  just  completed  the  in- 
stallation of  a  60-hp  Snow  crude-oil  engine  and  a  37'/iVvi  General  Elec- 
tric generator,  changing  from  steam  to  an  oil-burning  engine.  Edward 
F.  Glaize  is  owner  and  manager. 

HONESDALE,  TEX.— The  Honesdale  Lt..  Ht.  &  Pwr.  Co.  has  re- 
cently purchased  a  26'lamp  Pittsburgh  series  incandescent  lighting  system 
for  lighting  Texas  Township,  adjoining  this  borough.  I".  H.  Eisele  is 
superintendent. 

MISSlOiV,  TEX.— The  construction  of  a  municipal  electric-light  pl.nnt 
is  contemplated   by  the  city  of  Mission. 

MOODY,  TEX.— The  Home  Lt.  &  Pwr.  Co.  expects  to  erect  a  trans- 
mission line  from  Eddy,  Tex.,  and  secure  energy  from  the  plant  of  the 
Texas  Pwr.  &  Lt.  Co.  within  the  next  12  months;  also  to  purchase  wire, 
poles,  transformers,  lamps,  etc.  The  company  proposes  to  ch.inge  its 
system  from  direct  current  to  alternating  current  as  soon  as  possible  and 
rewire  the  whole  town.     C.  Canuteson  is  owner  and  manager. 

QCANAH,  TEX.— A  new  130-hp  Snow  crude-oil  engine  has  recently 
been  installed  in  the  plant  of  the  Quanab  light  and  ice  works.  E.  .A. 
Clousnitzer    is   owner   and    manager. 

ROYSE  CITY,  TEX.— The  Royse  Milling  &  Lt.  Co.  expects  to  make 
improvements  to  its  system  within  the  next  three  months.  Details  have 
not  yet  been  decided  upon.      A.   Hurst  is  manager. 

TEMPLE,  TEX.— The  Southwestern  Trac.  Co.,  of  Temple,  will  soon 
file  an  amendment  to  its  charter  with  the  Secretary  of  State  increasing 
its  capital  stock  to  $3,500,000,  the  proceeds  to  be  used  for  extending 
the  railway  from  Temple  to  Waco,  a  distance  of  about  30  miles,  and 
from  Temple  south  to  Austin,  about  80  miles.     A.  F.  Bentley  is  president. 

TYLER,  TEX.— The  Tyler  Pwr.  &  Lt.  Co.  is  installing  new  machinery 
in  its  plant  here,  preparatory  to  furnishing  energy  to  operate  the  local 
street  railway  system.  The  entire  North  Bois  d'Arc  line  is  being  re- 
built now,  poles  and  wire  being  erected. 


Pacific  States 

BELLINGH.-\M,  \V.\SH. — Preparations  are  being  made  by  the  Puget 
Sound  Trac.  Lt.  &  Pwr.  Co.  of  Seattle  to  extend  its  transmission  lines 
into  Skagit  and  La  Connor  valleys  for  the  purpose  of  furnishing  the  smaller 
towns  and   farmers  with  energy   for  lamps  and  motors. 

CHEHALIS,  WASH.— The  Washington-Oregon  Corpn.  has  recently  filed 
with  the  county  auditor  of  Thurston  a  mortgage  to  the  amount  of  $1,000,000 
to  secure  a  bond  issue.  Of  the  proceeds  of  the  bond  issue,  $300,000  will 
be  used  in  making  extensions  to  its  various  properties  in  Washington  and 
Oregon,  consisting  of  steam-heating  plants,  power  plants,  street  railways 
and  water  systems,  located  in  Chehalis,  Centralia.  Tenino,  Vancouver, 
Wash.,  and  other  cities.  The  company  is  contemplating  the  construction  ol 
an  electric  railway  from  Vancouver,  Wash.,  to  Olympia  and  Seattle,  via 
Tacoma. 

SEATTLE,  WASH— The  Stimson  Mill  Co..  of  Ballard,  has  submitted 
a  proposition  to  the  City  Council  offering  to  furnish  the  city  with  energy 
to  the  amount  of  from  8000  kw  to  10,000  kw  (continuous  service)  for  the 
municipal  electric-light  plant.  The  City  Council  is  now  considering  a 
proposition  to  secure  energy  from  the  Tacoma  municipal  electric  plant. 
J.    D.    Ross   is   superintendent. 

SPOKANE,  WASH.— The  Washington  Wtr.  Pwr.  Co.,  it  is  reported, 
has  made  arrangements  to  erect  a  60,000-Tolt  transmission  line  from 
Spokane  into  the  towns  of  Wilbur.  Creston,  Hartline  and  Almira. 

GLADSTONE,  ORE.— Plans  have  been  submitted  to  the  City  Council 
bjr  the  Gladstone  Commercial  Club  for  the  installation  of  an  ornamental 
street-lighting  system.  General  improvements  to  the  entire  lighting  sys- 
tem are  also  recommended. 

MEDFORD.  ORE.— The  California-Oregon  Pwr.  Co.,  of  Medford. 
expects  to  change  within  the  next  two  months  all  voltage  of  its  lines 
from  Grant's  Pass.  Ore.,  to  Dunsmuir,  Cal.,  from  20,000  volts  to  34.000 
volts.     H.   C.   Stoddard  is  superintendent. 

STAYTON,  ORE— The  West  Stayton  Pwr.  &  Ry.  Co.,  of  Siayion, 
recently  incorporated,  is  planning  to  erect  a  power  plant  on  the  north 
fork  of  the  Santiam  River,  near  ."^tayton,  to  furnish  energy  for  lamps, 
industrial  purposes  and  street  railway.  Estimates  are  now  being  re- 
ceived    by     the    company     on     equipment     for    proposed     plant,     including 


waterwheels,  waterwheel  governors,  gene^atl'r^.  switchboard  equipment, 
transformers,  material  for  distribution  system  meters,  arc  lamps,  incan 
descent  lamps,  etc.  S.  N.  Arnold,  Wilcox  Building,  Portland,  ia  engine*! 
in  charge  of  the  work.  The  office  of  the  company  is  located  at  418  Yeon 
Building,    Portland. 

VALE.  ORE.— The  Vale  Lt.  &  Wtr.  Co.  expects  to  erect  within  the 
next  30  days  a  300-kw  transformer  station.  .\  24-hour  service  will  be 
established  upon  connection  with  the  transmission  line  of  the  Beaver 
River  Pwr.   Co.,  of   Boise,  Idaho.     E.   A.    Boyd  is  superintendent. 

LOS  ANGELES,  CAL. The  Southern  California  Edison  Co.,  of  Loi 

Angeles,  has  been  granted  a  permit  by  Secretary  Houston  of  the  Depart 
nient  of  Agriculture  for  the  development  of  additional  hydroelectric 
power  in  the  Kern  national  forest.  The  permit  covers  four  water-power 
sites,  from  which  it  is  estimated  that  33.000  hp  can  be  developed-  Tb« 
projects  will  involve  the  construction  of  four  dams  and  considerable 
conduit    work,    power    plants    and    high-tension    transmission    lines,    etc. 

RED  BLUFF,  CAL. — .\  permit  has  been  signed  by  SecreUry  Houstot 
of  the  Department  of  Agriculture  giving  the  Sierra  El.  Pwr.  Co.  per 
mission  to  develop  the  water-power  in  the  Lassen  national  forest  ot 
Mill  Creek.  25  miles  east  of  Red  Bluff.  The  work  includes  the  eon 
struction  of  a  conduit,  16  miles  long,  to  a  concrete  power  house  capabh 
of  developing  23,500  kw.  The  headquarters  of  the  company  is  in  Oik 
land. 

S.\X  DIEGO,  CAL.— Sealed  proposals  will  be  received  by  the  Boarc 
of  Supervisors  at  the  Court  House.  San  Diego,  addressed  to  J.  T.  Butler 
county  clerk,  until  Oct.  10,  for  constructing  nurses'  dormitories  at  thi 
County  Hospital  in  said  county,  including  wiring  and  electric-light  fixttu-e 
and  steam  heating.  Plans  and  specifications  are  on  file  at  the  office  of  tbi 
Bcird    of    Supervisors. 

SAXT.A  CRUZ,  CAL. — The  Coast  Counties  Gas  &  El.  Co.,  of  Sant, 
Cruz,  has  applied  to  the  State  Railroad  Commission  for  permission  ti. 
issue  $200,000  in  capital  stock,  the  proceeds  to  be  used  for  addition 
and  improvements  to  its  plant. 

COEUR  D'.ALENE,  IDAHO.— The  City  Council  has  authorized  th. 
city  attorney  to  prepare  the  necessary  petition  to  be  presented  to  th 
State  Utilities  Commission  for  establishing  municipal  electric  light  an 
water  plants.  The  City  Council  favors  the  purchase  of  the  existin 
plants,   provided    they   can   be  purchased   at   a   reasonable   price. 

H.NMILTON.    NEV. — Preparations,   it   is   reported,  are  being  made  b 
the    Hamilton    Pwr.    Mining  &   Transportation   Co.    for   the  erection  of 
power   plant   on    Illipah    Creek,   about    6''^    miles   from    Hamilton,  to  fni' 
nish  energy  in  Hamilton  and  to  the  White  Pine  mining  district.  The  co! 
of   the   plant  is   estimated   at   about  $30,000. 


Canada 

GODERICH,  OXT.— The  municipality  has  purchased  60  Jandus  Lux< 
labra  three-lamp  and  one-lamp  standards,  which  will  be  erected  aroon 
Court   House   Park. 

KINGSTON,  ONT.— The  City  Council  will  again  ask  the  Hydro-Ele< 
trie  Power  Commission  to  submit  estimates  of  cost  of  furnishing  energ 
to   operate   the   municipal   electric   system. 

LONDON,  ONT. — The  City  Council  has  passed  a  by-law  approving  it 
equipping  of  the  London  &  Port  Stanley  Railway  for  electrical  operalioi 
to  be  submitted  to  the  ratepayers  for  approval. 


Miscellaneous 

ILOILO,    PHILIPPINE    ISLANDS.— The    Iloilo    El.    Co.    expecH   i 

purcha.sc  within  the  next  six  months  one  250-hp  or  300-hp  internal  cor 
bustion  boiler-  The  company  has  recently  completed  the  installation  of 
2S0-kw,  three-phase,  60-cycle,  2300-volt  alternator  directly  connected  to 
12-in.  by  24-in.  by  36-in.  cross-compound  Hamilton  Corliss  engine.  R-  I 
1-aiulon  Is  president  and  manager. 


New  Incorporations 

LOS  ANGELES.  CAL. — The  Beardslcy  Kl.  Co.  has  been  granteo 
charter  witli  a  capital  stock  of  $100,000.  The  incorporators  are:  L.  Gol 
water,  M.  Elsasser,  M.  Cohn,  W.  L.  Moreland.  C  H.  Sorg,  J.  T.  Sha 
non  and  V.  S.  Beardslcy. 

LEB.ANON  JUNCTION.  KY.— The  Lebanon  Junction  Lt.  ft  Pwr.  C 
l-a~  hcen  incorporated  with  a  capital  stock  of  S4.500  by  C.  McL.  Slinge 
R.   M.   Hocker  and  G.  W.   Bache. 

WALHALLA,  S.  C— The  Linler  Pwr.  Co.  has  been  granted  a  chart' 
with  a  capital  stock  of  $40,000  to  build  a  dam  and  power  plant  »  '- 
old   Maudlin   Mills   Shoals. 

MEMPHIS.  TENN— The  Southern  El.  Co.  has  been  incorporate 
a  capiUl  stock  of  $5,000  by  John  B.  Vesey,  G.  S.  Spruggs,  C.  E.  We 
W.   W.   Yates  and   P.   II.  pbelan,  Jr. 

MINERAL  WELLS,  TEX.— The  Mineral  Wells  El.  Co.  has  been  ' 
corporated  with  a  capital  stock  of  $65,000  by  Percy  Jones,  W.  E.  Ka-. 
man  and  D.  T.  Bemar. 
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)irectory  of  Electrical  Associations, 
Societies,  Etc. 

Alabama  Light  and  Traction  Association.     Secretary-treasurer,  H.  O. 

anson.  Mobile   Gas  Co.,   Mobile,   Ala. 

American  Association  for  the  Advancement  of  Science.     Permanent 

cretary,  L.  O.  Howard,  Smithsonian  Institution,  Washington,   D.   C. 

American    Electric    Railway   Accountants'    Association.      Secretary- 

tasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 

jnual  convention,  Atlantic  City,  N.  J.,  Oct.   13-17. 

American  Electric  Railway  Association.    Secretary,  H.  C.  Donecker, 

West  39th  St.,  New  York.  Annual  convention,  Atlantic  City,  N.  J., 
:t.   13-17. 

American  Electric  Railway  Engineering  Association.  Secretary. 
,  C.  Donecker,  29  West  39th  St.,  New  York.  Annual  convention,  At- 
jtic  City,  N.  J.,  Oct.  13-17. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
■high  University,   South   Bethlehem,   Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wii- 
rd  Travell,  27  East   llth  St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary,  Eugene 
.  Stern,  101  Park  Ave.,  New  York  City. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
atcbinson,  33  West  39th  St.,  New  York.  Board  of  directors  meets 
jnthly.  Sections  and  branches  in  the  principal  electrical  centers 
roughout  the  country. 

American  Physical  Society.  Secretary,  Prof.  A.  D.  Cole,  Ohio  State 
Diversity,  Columbus,  Ohio.  Annual  meeting,  -Atlanta,  Ga.,  December. 
American  Society  for  Testing  Materials.  Secretary-treasurer, 
Igar  Marburg,  University  of  Pennsylvania.  Philadelphia,  Pa, 
American  Society  of  Heating  and  N'entilating  Engineers.  Secre- 
ry,  Edwin  A.  Scott,  29  West  39th  St.,  New  York. 

American  Water  Works  Association.  Secretary,  J.  M.  Diven,  47 
ate  St.,  Troy,  N.  Y.     Annual  meeting.  May,  1914. 

Arkansas   Association   of   Public    Utility    Operators.     Secretary,   W. 
Tharp,  Little  Rock,  Ark.     Annual  meeting,  May,  1914. 
Association  of  Edison   Illuminating  Companies.      Secretary,   Geo.   C. 
)Iberton,  Pacific  Gas  &  Electric  Co.,  San  Francisco,  Cal. 
Association    of    Iron    and    Steel    Electrical    Engineers.      Secretary. 
'.  T.  Snyder,  McKeesport,  Pa. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
t.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago.  Annual 
!«ing,  Chicago,  Oct.  20-24. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting,  New  Orleans, 
ay  19-22,  1914. 

California  Electrical  Contractors'  Association.  Secretary,  W.  S. 
inbridge,  1408  Merchants'  National  Bank  Building,  Los  Angeles,  Cal. 
Canadian  Electric.u.  Association.  Secretary,  H.  G.  Martin,  Toronto 
ectric  Light  Co.,  Ltd.,  Toronto,  Can. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
lursday  at  Albany  Hotel,  Denver,  Col.  Annual  meeting,  Denver,  Oct.  6. 
Colorado  Electric  Light,  Power  and  Railway  Association.  SecK- 
ry,  Thomas  F.  Kennedy,  900  15th  St.,  Denver,  Col.  Annual  meeting, 
tnver,  Oct.  6. 

Electric  Club  of  Chicago.     Secretary,  Fred  M.  Rosseland,  Monadnock 
ock,  Chicago.     Meets  every  Thursday  noon  at   Hotel   Sherman. 
Electrical  Contractors'  Association  of  Greater   Boston.      Secretary, 

S.  Hale,  39  Boylston  St.,  Boston. 

Electrical  Contractors'  Association  of  Massachusetts.  Secretary, 
,  D.  Temple,   30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
ry,  Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 
Electrical  Contractors'  Association  of  the  City  of  Chicago.  Sec- 
tary, M.  N.  Blumenthal,  179  West  Washington  Street.  Meets  at 
ion  on  the  second  and  fourth  Wednesday  of  each  month  at  424  South 
abash  Ave. 

Electrical  Contractors'  Association   of   State  of   Missouri,      Secre- 
ry.  Ernest  S.  Cowie,  1613  Grand  Ave.,  Kansas  City,  Mo. 
Electrical  Contractors'  Association  of  Wisconsin,     Secretary,  Albert 
:terman,  626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  P. 
ose,  1343  Marquette  Building,  Chicago.  Annual  meeting,  Chicago, 
ovcmber. 

Electrical  Credit  Association  of  Philadelphia.  Secretary,  John  W. 
rum,   1324  Land  Title  Building,  Philadelphia,   Pa.. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
ichigan  Ave.,  Chicago,  111. 

Electrical  Supply  Jobbers'  Association.  General  secretary,  Frank- 
1  Overbagh,  411  South  Clinton  St.,  Chicago,  111.  Next  meeting.  Hot 
prings,  Va.,  Nov.    18-20. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
avely.  Royal   Insurance   Building,    Montreal,   Can. 


Electrical  Tr.\des  Association  of  the  Pacific  Coast.  Secretary, 
.Albert    H.    Elliott,    Harding   Building,   34    Ellis   St.,    San   Francisco,    Cal. 

Meeting,   San   Francisco,   second  Thursday  of  each  month. 

Electric  Vehicle  Association  of  -America.  Secretary,  Harvey  Rob- 
inson, 124  West  42d  Street.  New  York.  Annual  convention,  Chicago, 
Oct.  27  and  28. 

Electric  Vehicle  Association  or  .\merica.  New  England  Section. 
Secretary,  L.  L.  Edgar,  39  Boylston  St.,  Boston. 

Empire  State  Gas  and  Electric  Association.      Secretary,  Charles  H. 

B.  Chapin,  29  West  39th  St.,  New  York. 

Faraday  Electrical  Assochtion.  Secretary,  W.  J.  Collins,  1129 
Masonic  Temple,  Chicago.  Meets  at  noon  on  the  first  and  third  Wednes- 
day of  each  month  at  Planters'  Hotel. 

Gas,  Electric  and  Street  Railway  Association  of  Oklahoma.  Sec- 
retary-treasurer, Prof.  H.  V.  Bozell,  Norman,  Okla.  Annual  meeting. 
May,    1914. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  General  secretary,  J.  D.  Israel, 
Engineering  Societies  Building.  29  West  39th  St.,  New  York.  Sections 
in     New     York,    New     England,     Philadelphia,     Chicago     and     Pittsburgh. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.    Secretary,  A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn,  N.  Y. 

Indiana  Electric  Light  Association.  Secretary  and  treasurer,  J.  V. 
Zartman,  49   Lombard   Buijding,   Indianapolis,  Ind. 

Institute  of  Operating  Engineers.  Secretary,  L.  Houmiller,  29 
West  39th  St.,  New  York. 

Institute  of  Radio  Engineers.  Secretary,  E.  J.  Simon,  81  New  St., 
New  York.     Annual  meeting.  New  York,  January,  1914. 

International    Association    of    Municipal    Electricians.      Secretary, 

C.  R.  George,  Houston,  Tex. 

Internal-Combustion  Engineers'  Association.  President,  Charles 
Kratsch,  416  West  Indiana  St.,  Chicago.  Meeting  second  Friday  of  each 
month  at  Lewis  Institute. 

International  Electrical  Congress.  Secretary,  Dr.  E.  B.  Rosa, 
Bureau  of  Standards,  Washington,  D.  C.  San   Francisco,  Sept.  13-18,  1915. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  General  secretary,  C.  le  Maistre,  28  Victoria  St.,  West- 
minster, London,  S.  W.,  England.  Meeting  at  San  Francisco,  Sept.  6-11, 
1915. 

Iowa  Electrical  Association.  Affiliated  with  N.  E.  L.  A.  Secretary, 
H.  B.  Maynard,  Waterloo,  la. 

Iowa  Street  and  Interurban  Railway  Association.  Secretary,  H.  E, 
Weeks,   Davenport,   la.     Annual  meeting.   Cedar  Rapids,   April  23,    1914. 

Jovian  Order.  Jupiter  (president),  F.  E.  Watts,  239  West  39th  St., 
New  York:  Mercury  (secretary),  E.  C.  Bennett,  St.  Louis,  Mo.  Annual 
meeting.  Hotel  Astor,  New  York,  Oct.   14-16. 

Kansas  Gas,  Water,  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,  Ivor  Thomas,  237  South  Main  St.,  Wichita,  Kan. 
Annual  convention,  Hutchinson,  Oct.  9  and  10. 

Louisiana  Electrical  Contractors'  Association.  Secretary,  W.  H. 
Bower  Spangenberg,  625  Poydras  St.,  New  Orleans,  La.  Meets  second 
Thursday  of  each  month. 

Maine  Electric  Association.  Secretary-treasurer,  Walter  S.  Wyman, 
Waterville,  Maine. 

Minnesota  Electric  Association.  Secretary-treasurer,  F.  A.  Otto, 
St.  Paul  Gas  Light  Company,  St.  Paul,  Minn.  Annual  meeting,  Minne- 
apolis, March,   1914. 

Mississippi  Electric  Association  (affiliated  with  the  National  Electric 
Light   Association).      Secretary-treasurer,    Frank  J.    Duffy,   Natchez,    Miss. 

Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  Associa- 
tion. Secretary-treasurer,  F.  D.  Beardslee,  Union  Electric  Light  & 
Power  Co.,  St.  Louis.     Annual  meeting.  May,   1914. 

National  Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.   L.   Smith,  Concord,  Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
-Annual  meeting,  Philadelphia,  May,   1914. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary, J.  F.  Becker,  1170  Broadway,  N.  Y. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  C.  S.  Van  Dyck,   Schenectady,   N.   Y. 

National  Electric  Light  Association,  Hydroelectric  Section.  Sec- 
retary, S.  A.  Sewall,  29  West  39th  St.,  New  York. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester.   18  Washington  Boulevard,  Detroit,  Mich. 

National  Electric  Light  Association,  Nebraska  Section.  Secretary- 
treasurer,  S.  J.   Bell,  David  City,  Neb. 


7-w 


ELECTRICAL    WORLD 


Vol.  62,  No.  14 


National  El(ct>ic  Light  .'\91ociation,  Nbw  Knci^xo  Sbction.  Sec- 
retiry,  Miti  O.  A.   Bureicl.   149  Tremont  St.,  Boaton,  Mast. 

Natioxal  Elictiic  Light  Asiociatiok,  Notiiwist  Sbction.  Sccrc- 
tBiy,  N.  W.  nrockcll.  Pioneer  Building,  Seattle,  Wa»h. 

National  Eibctbic  Lii;iit  A»»ociation,  Soi'thba>tiiin  Sbciiox.  .Sec- 
retanrtreasiirer.  A,  A.   Wilbur,  Columbui,  Ga. 

Nationai.  Ei.bct»ical  Contbactou'  .'\»ociati<>n  op  tub  Unitbo 
Statbj.     .Secretary.  George  JI.   lluffield,  41  Martin  Building.  I'lici,  N.  Y. 

National  Elbctbical  Cbedit  Association.  Secretary.  Frederic  P. 
Vose,    1J4J    Marquette    Building,    Chicago.      Annual   meeting.   June,    1914. 

National  Fibb  I'BniEiTioN  Association.  Secretary  of  electrical  com- 
mittee, Ralph  Swectland,  141  Milk  Street,  Boston,  Mass.  <lpen  meeting. 
New   York,    March,    1915. 

National  Indbfbndbnt  Tblbphonb  Association.  .Secretary  treasurer, 
Richard  Valentine.  Janesville,  Wis. 

Nbw  England  Elbctbical  Cbboit  Association.  Sccrelary,  Alton  F. 
Tupper.  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

Nbw  England  Sibbbt  Railway  Club.  Secretary,  H.  A.  Faulkner.  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

Nbw  Obleans  Elbctbical  Contbactobs'  Association.  Secretary,  S.  .1. 
Stewart.  312  Carondclet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth   Tuesday  of  each   month. 

New  Yo«k  Electbic  Railway  .Association.  Secretary.  Charles  C 
Dieti,  598  Broadway.  Albany,  N.  Y. 

New  Youk  Electrical  Cbeoit  Association  (affiliated  with  the  National 
Electrical  Credit  .Association).  Secretary,  Frani  Ncilson,  80  Wall  St.. 
New  York.     Annual  meeting,  Dec.  9. 

New  Yobk  Elbctbical  Society.  Secretary,  G.  H.  Guy,  33  West  J9th 
St.,  New  York.     .Annual  meeting.  New  York.  June,  1914. 


Nobtiiwbstbbn  Cboabmbn's  Auociation.  Secretary,  N.  E.  Boudier, 
743  Lumber  Exchange,  Minneapolis,  Minn.  Annual  meeting,  Jan.  6. 
1914. 

Ohio  Electbic  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
Tille,  Ohio. 

Ohio  Society  of  Mechanical,  Elbctbical  and  Steam  Encikebbs. 
Secretary.  Prof.  F.  E.  Sanborn,  (Jhio  Stale  I'niversity,  Columbus,  Ohio. 
Annual  meeting,  Columbus,  Ohio,  Nov.  20-22. 

Obecon  Elbctbical  Contbactobs'  .Association.  Secretary,  F.  C.  Green, 
291   East  Morrison  St.,  Portland,  Ore.     Annual  meeting,  April,  1914. 

Pennsylvania  Electbic  .Association  (Stale  Section  N.  E.  L.  A.). 
Secretary-treasurer,  S.  C.  Fohe,  Bloomsburg,  Pa. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa.     .Annual  convention,  Nashville,  Tcnn.,  Oct.   14-17. 

Society   fob  Elbctbical  Development,  Inc.    .Acting  secretary-treasurer,  , 
Stephen  L.  Coles,  29  West  39th  St.,  New  York. 

Society  fob  tub  Pbomotioh  of  Encineebinc  Education.  Secretarr, 
Prof.  II.  H.  Norris,  Ithaca,  X.  Y.  Annual  meeting.  Princeton,  N.  J., 
June,   1914. 

Southwestern  Electrical  and  Gas  Association.  Secretary,  H.  S. 
Cooper.  405  Slaughter  Building,  Dallas,  Tex. 

Vermont  Electrical  Association.  Secretary  treasurer,  A.  B.  Mart- 
den.  Manchester,   Vt. 

Westers  .Association  op  Elbctbical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  111.  Annual  meeting,  Cincinnati, 
Jan.  27-29. 

Western  Society  of  Engineers,  Elbctbical  Section.  Secretary,  J.  H. 
Warder,    1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  .Association.  Secretary,  George  Allison,  Ste- 
phenson Building,  Milwaukee,  Wis.  .Annual  meeting.  Jan.  15  and  16. 
1914. 
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LMTEU    SIATES   PATENTS   ISSUED   SEPT.   23,    1913. 
[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 
1,073.589      TELEPHONE-EXCHANGE   SYSTEM;   S.   H.   Browne,   Pitts- 
burgh,   Pa.      App.    filed    Aug.    29,    1904.      Calls   are    automatically    dis- 
tributed   upon    the    <;witchlioard    so    that    each    operator    gels    as    many 
calls  as  she  can  well   handle. 

'■*'"fii">.7  F.'^'^P"^  CABLE;  H.  C.  Egerton.  Ridgewood,  N.  J.  App. 
filed  Feb.  9.  1911.  Loading  coils  inserted  in  cable  in  accordance  with 
Pupin  system. 

1.073,598  SYSTEM  OF  ELECTRIC-CL'RRENT  DISTRIBUTION;  C. 
Le  G.  Fortescue,  Pittsburgh,  Pa.  App.  filed  Nov.  16.  1911.  Trans- 
lormers,  etc.,  in  muliiple<ircuit  relation  receive  distribution  of  cur- 
rent according   to   their   several   capacities. 

1,073.601.  ELECTRIC  B.\TTERY:  W.  S.  Gould.  New  York,  N.  Y. 
App.  filed  March  27.  1912.  Sealed  storage-batterv  cell  for  submarines 
in   winch  the  plates  may  he  easily  removed  in  small  units 

1,073  619.  ELECTRIC  FUSE:  T.  E.  Murray.  Jr..  New  York.  X.  Y. 
App.  filed  Anrij  22.  1912  Fuse  strip  in  I'form  with  a  bodv  of  re- 
fractory insulating   material   disposed   between   the  arms   of   said  strip 

1,073.632.  ELECTRKAL  MEASURING  INSTRUMENT:  1..  T  Robin- 
son  and  p.  Ho  7.  Schenectady,  N.  V.  App.  filed  Sept.  30.  1909.  For 
determining  rrlalion  between  the  impressed  voltage  and  the  current 
in   an  alternating-current   circuit   to  indicate   thereby  the   power  factor 

1,073,643.  BRUSH  HOLDER  FOR  DYNAMOS;  H.  S.  Steinhart,  Stutt- 
gart, Germany.  App.  filed  Aug.  13,  1912.  Combined  brush  holder 
and  conductor  clamp. 

'•""a*"  MEANS  FOR  COXTROLLIXG  SYNCHRONOUS  MA- 
CHINES: J.  liurke.  Erie,  Pa.  App.  filed  Sept.  20.  1907.  For  stan- 
ing.   hnnging   up   to  synchronous   speed   and   maintaining  machine   in 

1,073.667  TELEPHONE  TRANSMITTER;  H.  C.  Egerton.  Passaic. 
N.  J.  App.  hied  Oct.  5,  1912.  Movable  electrode  mounted  direct  on 
transmitter  diaphragm. 

'•°"i^?2   .,^.X•5.'^S.'^'*  CONNECTION   FOR  SECONDARY  OR  STOR- 

,q;^   B.ATTKRIES:    R,    Ford.   Philadelphia.   Pa.     App.   filed  Jan    25. 

IVM.       Leaden-coaled    copper    strips,    provided    with    perforated    ends 

and   massive  leaden   he.i<ls  applied   to  such  ends. 
1,07.1^675       ME.ANS   FOR  REGULATING  RECEPTOR  CLOCKS     G    A 

Goodson.    .Minneapolis.    .Minn.      App.    filed   Oct.    17,    1910.      Regulation 

by  Hertzian  waves. 

1.073^-7.  PRIMARY  BATTERY  CELL;  T.  H.  Gugler  and  G  W.  Colles 
Milwaukee,  Wis.  App.  filed  July  22.  1910.  Uses  solution  of  chlorate 
as  depolarizer. 

1.073.680.     SEMAPHORE  SIGNAL:  L.  A.  Hawkins.  Schenectadv.  N    V 

.App.   filed   April  6.   1910.      Electric  motor  geared   10  semaphore  arm   1- 

dnven  backward  to  act  is  braking  generator  vihrn  arm  falls. 

1.073.684.      ELECTRIC    FURNACE:    I     Hess.    Vienna.    Austria  Hungary 

App.  filed  Nov.  20.  1911.     Gas  delivery  and  charge  suppiv  arc  united 

m  nnr  chamber  immediately  around  the  electrode  or  electrodes 

I  i;l<ENT  TRANSMITTING    INSTRUMENT:    C    D     L«n 

Mass.     .\pp.  filed  June  5.   1907.     Repealing  instrument 

■ucrophone    type;    prevents   packing    of   granules   between 

iVER   HOLDER   FOR  TELEPHONES:   H.   C.   Raiber 

-App.    filed  <Vl.    1").    1912.      Upstanding  connected   re- 

k-  arms  pivoted  to  pedestal  of  telephone  instrument. 

'    '    "  \',u..  .V^-'t"   FOR   DIVIDING  CALLS   AMONG  TELEPHn.NK 

OPKRATURS-   POSITIONS;   H.   J.   W.    F.y,  Weitboro.    Mws  .   ind 


E.  C.  Molina.  East  Orange,  X.  J.  -App.  filed  Oct.  12,  1907.  Auto- 
matic finding  switches  for  picking  out  idle  cord  circuits. 

1,073,753.  GALVANIC  BATTERY;  J.  Haigh,  Muskogee.  OkU.  App. 
hied  Aug.  9,  1912.  Has  metal  cylindrical  electrode  and  cylindricBl  i 
carbon  arranged  concentrically. 

1,073,788.  TELEPHONE  OUTFIT  FOR  THE  DEAF;  K.  M.  Turner. 
Jamaica,  X.  V.  App.  filed  May  25,  1912.  Outfit  contained  in  a  hand- 
bag. 

1,073,792.  PXEUMATO-ELECTRIC  PIANO-PL.AYER;  G.  Buechner  and 
H.  Semrau,  Schenectady,  N.  Y.  App.  filed  Aug.  16,  1912.  Dia- 
phragm-controlled circuit  contacts. 

1,073.823.  DE\ICE  FOR  SYNTHESIZING  GASES:  W.  Siebert,  Rbeio- 
felden,  Germany.  App.  filed  .\pril  9,  1909.  Electric  flame  discharge, 
furnace  in   which  the  gases  are  introduced  tangcntially. 

1.073.863.  MEANS  FOR  SELECTIVE  SIGN.-\LING;  I.  F.  Manny.  Mil-' 
waukee.  Wis.  App.  filed  Oct.  27,  1911.  Signal  may  be  given  to  one 
or  more  of  a  number  of  substations  without  signaling  other  statioas 
on    the    same    circuit. 

1,073,868.  ELECTROLYTIC  APPARATUS;  M.  Perreur-Lloyd.  Boo- 
logne-sur-Seine.  France.  .App.  filed  March  28.  1911.  Anodes  of  cir- 
cular rotary  disks  and  cathode  plates  suspended  between  the  anodes. 

1,073.870.  DEVICE  FOR  SYNTHESIZING  GASES;  W.  Siebert,  Rbein 
felden,  Germany.  .App.  filed  -April  9.  1909.  Flame  discharges  of 
double   cone   form   are   produced   between    two   rod-shaped   electrodes. 

1.073.886.  TELEGRAPHY;  W.  M.  Bruce.  Jr.,  Springfield.  Ohio.  App. 
filed  .Aug.  24,  1912.  For  long-distance  telegraphv,  uses  alternating 
current  and  provides  means  for  absorbing  the  ahemations  without 
interfering  with  the  make-and-break  impulses. 

1.073.926.  ELECTRICALLY  HEATED  GARMENT:  A.  Pollak,  Parit, 
France.  .App.  filed  March  12.  1912.  Flexible  conductort  of  lo« 
resistance  and  small  cross-section  arranged  in  parallel  groups  m 
garment,   such    as    glove. 

1,073.935.  ELECTRIC  SWITCH;  F.  Schneider.  Cleveland.  Ohio.  App. 
filed   Feb.    13.    1911.  '  For  poruble  electric  tools. 

1.073.955.  ATTACHMENT-PLUG  FITTING:  F.  V.  Burton.  Bridft- 
pprt.  Conn.  .App.  filed  Dec.  3.  1912.  Attachment  plug  has  Ulckiaf 
e  emenis  to  be  engaged  in  different  positions  by  cooperating  latch 
elements  on  an   independent  outlet  memhcr. 

1.074.003.  ALARM  ATTACHMENT  FOR  DOORS  AND  WINDOWS: 
T.  L.  McGovern  and  F.  W.  Allen.  San  Francisco.  Cal.  App.  filed 
March  14.  1912.  Burglar  alarm  rings  continuously  on  opening  and. 
closing  of  door. 

1.074068.  ELECTROMAGNETIC  ORE  SEPAR.ATOR;  G.  Rietkotter.i 
Hagen.  Germ.inv.  .App.  filed  Oct.  30,  1912.  Stationary  nugnct  syt- 
tern   with   inclosing  revolving   drum. 

1.074.071.  MAKE  .\ND-BREAK  MECHANISM;  H.  A  Tepel.  JelTertoo- 
ville.  Ind.  App.  filed  June  30,  1911.  Fluid  conductor  switch  for  trol- 
ley wires. 

1,074088.  ELECTRODE  SUPPORTING  ROD  FOR  ELECTROLYTIC 
TANKS;  P.  Jensen,  Perth  Amboy,  N.  T.  App.  filed  April  9,  I»ll- 
Rod  of   twisted  angular   stock  to  provide   plurality  of  spiral  contact 

13,618  (reissue!.  ARC  LAMP:  T.  L.  Carbone.  Charlottenburg.  Germany 
Ap..  ■:.,■'.  I,!,  1Q  IQU  (original  patent  975.935.  Nov.  15.  1910) 
I?'"'  -'s  "I  inverted  conical  shape  to  prevent  condensa 

"'"^^  e   «.ills  of  the  chamber. 

'J-6'5  K,      L.'V.MP;    T.    L.    Carbone.    Charlottenburg,   Gyr 

mar,..  .,,,,,  ..^j  May  15.  1913  (original  patent  975.935,  Nov.  IS 
19It<).  proteis  to  prevent  condensation  of  vapors  on  the  flooe  of  1 
flaming-arc  lamp.  ' 
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he  Government  Speculation  as  to  wliat  the  Washington 
id  Telegraph  Lines  administration  may  or  may  not  want 
I  to   do   to   promote   government   owner- 

nip  of  telegraph  and  telephone  lines  is  not  warranted  by 
lything  that  has  been  determined  up  to  this  time.  The 
overnment  has  had  its  attention  fully  occupied  by  the 
riflf  and  currency  bills  and,  even  if  it  wanted  to  give  con- 
deration  to  an  extension  of  federal  control  over  other 
:tivities,  it  has  not  had  the  time  to  do  so.  There  is  no 
•esent  ground  for  the  report  that  the  administration  wants 
undertake  the  ownership  and  operation  of  these  utilities. 
here  is  not  a  public  sentiment  in  favor  of  such  a  course, 
here  are  strong  and  definite  public  reasons  why  advocates 
'ithin  the  administration  of  such  a  radical  step  should  not 
•  allowed  to  determine  the  policy  of  the  government  in  the 
alter.  The  cost  of  the  telephone  and  telegraph  properties 
tmbined  would  involve  an  enormous  and  unnecessary  in- 
■ease  in  the  national  debt.  The  cost  of  the  lines  engaged 
i  interstate  business  only  would  require  a  much  smaller 
Vestment  but  it  would  mean  a  mixture  of  government 
)jd  private  ownership  that  would  be  fatal  to  the  high 
•ality  of  service  demanded  by  the  public.  The  acquisition 
I*  the  telegraph  lines  without  the  telephone  lines,  or  of  the 
?ephone  lines  alone,  would  put  the  government  in  com- 
Itition  with  the  properties  not  acquired.  It  would  mean 
in  either  the  unacquired  properties  and  the  government 
'luld  have  to  agree  on  rates  or  that  one  competitor  would 
1:1  the  stress  of  competition.  Such  a  contingency  as  gov- 
<iiment  competition  with  privately  owned  telegraph  or 
fephone  lines  is  remote ;  but  it  is  well  to  point  out  that 
Sne  of  the  rumors  now  being  circulated  undertake  to  com- 
fit the  government  to  a  policy  that  is  not  far  from  the 
szure  of  private  property  without  due  process  of  law  and 
V  hout  proper  compensation.  Those  who  have  proper 
ppperty  rights  should  be  protected  in  them  against  a 
picy  of  confiscation  or  dangerous  approach  to  that  dis- 
cditable  course.  The  government  should  be  free  from 
a    suspicion  of  operations  of  this  character. 


C  ap  Energy  An   inspiring  picture  to  those  engaged 

E  rywhere  in  electrical  energy  supply  service  and 

who  also  have  the  general  welfare  of 
h  lanity  at  heart  has  frequently  been  drawn  by  Mr. 
S  luel  Insull,  who  is  now,  and  has  been  for  some  time, 
eraged  in  the  practical  application  of  the  theories  which 
'u  advocates  concerning  the  advantage  of  centralizing 
«1  trical  energy  production  in  a  few  large  and  economical 
g^irating  plants.  It  is  the  central-station  man's  ideal  to 
'U'.ish  all  of  the  energy  used  in  a  community.  Toward 
'h  end^he  central-station  industry  has  been  working  for 


years.  This  ideal  is  gradually  coming  nearer  realiza- 
tion. With  cheap  electric  energy  available  at  any  point 
in  a  large  territory  for  all  purposes,  including  electric  rail- 
ways, many  present  social  and  economical  problems  of 
crowding  and  congestion  of  population  and  traffic  will  be 
solved.  By  making  it  easy  to  establish  factories  in  the 
country  where  crowding  of  population  is  not  necessary,  the 
costly  congestion  of  passenger  and  freight  traffic  now  com- 
mon in  our  large  cities  will  be  no  longer  an  economic 
necessity.  It  certainly  seems  that  cheap  electrical  energy 
supply  plus  good  transportation  oilers  most  of  the  facili- 
ties for  convenient  transaction  of  business  now  found  in 
large  centers.  As  has  often  been  pointed  out,  the  exist- 
ence of  water-power  is  by  no  means  always  essential  to 
the  production  of  cheap  electric  energy  in  these  days  of 
large  steam  generating  stations,  in  many  of  which  the  cost 
of  fuel  per  kilowatt-hour  has  been  reduced  to  a  point 
where  it  is  only  a  small  fraction  of  the  total  delivered  cost. 


Uniformity  in  To  a  person  ignorant  of  the  operation 

Rate  Making  of  electrical  supply  systems  but  familiar 

with  the  uniform  charges  made  for  gas 
at  so  much  per  looo  cu.  ft.,  whether  used  for  domestic  light- 
ing or  cooking,  the  distinction  made  by  central  stations  in 
the  charges  for  electrical  energy  for  lighting  and  for  motor 
service  is  a  subject  of  considerable  mystery.  However, 
little  difficulty  is  experienced  in  explaining  to  a  person  of 
average  intelligence  that  gas  can  be  produced  at  a  con- 
venient uniform  rate  and  stored  at  small  cost  for  consump- 
tion whenever  needed,  while  electricity  can  be  stored  only 
at  enormous  expense  and,  for  reasons  of  economy,  must  be 
produced  at  each  moment  at  the  exact  rate  of  the  instanta- 
neous demand.  The  public  would  be  justified  in  insisting 
upon  uniformity  in  the  charge  per  kilowatt-hour  for  elec- 
trical energy  used  for  all  purposes  provided  such  charge 
were  made  high  enough  to  cover  the  cost  of  an  adequate 
electrical  energy  storage  system.  Without  such  a  system 
or  the  added  charge  equivalent  to  the  cost  of  installing  and 
operating  it,  the  rate  for  energy  for  each  class  of  customer 
can  best  be  placed  at  a  value  to  cover  properly  the  average 
cost  of  production  during  the  hours  of  demand  by  that  class. 
Uniformity  in  rates  has  another  and  more  significant 
meaning  in  connection  with  the  subject  of  rate  schedules — 
a  subject  to  which  the  National  Electric  Light  Association 
has  given  much  attention.  For  the  past  two  years  the  rate 
research  committee,  one  of  the  most  active  of  those  belong- 
ing to  the  N.  E.  L.  A.  organization,  has  urged  upon  the 
membership  the  desirability,  if  not  the  necessity,  of  adopting 
an  absolutely  uniform  method  of  presenting  their  rates.  No 
attempt  has  been  made  or  should  be  made  to  render  the 
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rates  in  one  locality  equal  to  those  in  another  wiicrc  equip- 
ment cost,  labor,  fuel  supply  and  distributing  problems  arc 
different  or  to  cause  any  one  company  to  charge  the  same 
rate  per  kilowatt-hour  for  energy,  independent  of  the  cus- 
tomer's time  of  demand,  load-factor  or  diversity-factor. 
That  the  suggestion  of  this  committee  should  be  widely 
adopted  is  being  appreciated  more  and  more  by  progressive 
central-station  managers  and  public  service  connnissioners. 
It  would  be  well  for  the  public-utility  companies,  which 
more  than  any  others  will  benefit  by  the  adoption  of  a 
uniform  method  of  rate-making,  to  hasten  the  coming  of 
the  day  of  uniformity  in  the  presentation  of  their  schedules 
rather  than  be  placed  in  the  position  of  seeming  to  oppose 
a  healthy  change  in  the  attitude  of  the  companies  toward 
the  public  for  which  the  time  is  now  ripe. 


Incandescent  Head-Lamps 

\Vc  print  this  week  three  articles  on  head-lamps  and  their 
properties,  by  Messrs.  Charles  R.  Sugg,  A.  R.  Dennington 
and  L.  C.  Porter  respectively.  The  subject,  considered 
broadly,  is  of  great  importance  from  various  points  of 
view.  If  we  consider  for  a  moment  the  point  of  view  of 
purpose,  a  head-lamp  on  any  vehicle  is  installed  to  enable 
an  obstacle  to  be  detected  beyond  the  stopping  distance. 
The  greater  the  speed  of  a  given  self-propelled  vehicle,  the 
greater,  as  the  square,  becomes  the  distance  which  must  be 
traversed  before  it  can  be  brought  to  a  full  stop.  Hence 
the  importance  of  long-distance  visualization  in  relation  to 
high  speeds.  Such  visualization  requires  a  certain  amount 
of  light  to  be  thrown  upon  the  obstacle.  At  long  ranges 
this  calls  for  intense  luminous  beams,  such  as  arc  lamps 
can  throw  when  provided  with  suitable  reflectors.  Never- 
theless, if  the  intensity  exceeds  a  certain  value,  the  range 
of  effective  visualization  may  cease  to  be  increased  and 
may  even  be  diminished,  for  the  reason  that  the  light  re- 
flected from  dust  or  water  particles  in  the  beam,  to  say 
nothing  of  casual  reflections  from  poles  and  houses  on 
land  or  from  wave  surfaces  at  sea,  may  greatly  reduce  the 
optical  sensitiveness  of  the  eye  on  account  of  the  glare. 

As  is  pointed  out  in  the  articles  here  considered,  an 
ideally  perfect  projector  would  have  constant  luminous  flux 
density  in  a  uniform  parallel  beam  at  all  practical  dis- 
tances, a  condition  that  is  neither  actually  realizable  nor 
practically  desirable.  In  practice  any  head-lamp  may  be 
considered  as  producing  a  slowly  diverging  beam.  Strictly 
speaking,  the  virtual  source  of  this  diverging  beam  lies 
on  the  axis  of  the  head-lamp  and,  at  distant  points  along 
that  axis,  is  equivalent  to  a  straight  luminous  filament,  like 
a  Nernst  filament,  supported  along  the  axis  and  passing 
through  the  center  of  the  arc  or  incandescent  source.  The 
brightness  of  this  equivalent  luminous  filament,  or  axial 
cylinder,  reaches  a  maximum  near  to  and  ordinarily  slightly 
behind  the  center  of  the  actual  source.  Under  these  con- 
ditions the  luminous  intensity  in  any  direction  near  to  the 
axis  falls  off  nearly  inversely  as  the  square  of  the  distance 
from  the  head-lamp,  when  the  distance  is  so  great  that  the 
length  of  the  equivalent  luminous  filament  becomes  rela- 
tively insigpnificant ;  so  that  the  head-lamp,  at  considerable 
distances,  approximates  in  photometric  behavior  to  a  point 


source.     Nevertheless,  as  a  matter  of  principle,  and 
obvious    precaution    against    misconception,    the    ob.servc 
candle-power  should  be  expressed  as  apparent  candle-powc 
at  the  actual  distance  measured  from  the  focus  in  the  lam 


The  Phase-Converter  Locomotive 

The  use  of  an  induction  motor  as  a  phase  converter  ; 
not  novel  so  far  as  laboratory  experiments  are  conccrnee 
for  it  has  long  been  considered  a  very  convenient  devic 
for  shifting  an  emf  into  any  phase  position  relative  to  th 
primary  emfs.  With  a  polyphase  primary  current  and 
stationary  but  adjustable  secondary  winding,  emf  of  an 
time-phase  position  can  be  taken  from  the  secondary  b 
giving  the  latter  a  suitable  mechanical  position.  The  rotai 
ing  field  cuts  the  secondary  winding  and  generates  emfs  i 
it.  Exactly  the  same  result  can  be  secured,  and  for  th 
same  reason,  in  a  tertiary  winding  on  the  primary  con 
usually  stationary,  by  producing  a  revolving  field  by  th 
combined  magnetizing  action  of  the  single-phase  primar 
magnetizing  current  and  the  currents  produced  in  th 
secondary  by  its  motion  through  the  primary  flux. 

The  difficulty  with  a  simple  phase  converter  is  that  sue 
a  round-about  magnetizing  process  does  not,  except  at  n 
load,  produce  in  the  two  or  more  phases  of  the  load  ci 
cuit  equal  voltages  and  a  time-phase  displacement  co 
responding  to  the  space-phase  displacement  of  the  state: 
windings.  In  fact,  the  unbalancing  is  so  bad  as  to  rend< 
the  device  useless  for  commercial  purposes,  where  it  mu: 
be  well  loaded  to  render  it  efficient,  although  it  might  1. 
used  to  balance  the  voltages  and  shift  their  time-phase  pos^ 
tions  automatically. 

The  phase  converter  has  come  into  prominence  recent 
because  it  bids  fair  to  make  the  polyphase  motor  appl 
cable  to  railway  service  whenever  its  constant-speed  cha 
acteristics  are  desirable  or  at  least  unobjectionable;  that  •■ 
in  slow-speed  heavy  service.  Overcoming  the  inhere 
difficulties  of  commutation  in  the  series  type  of  altematin 
current  motor  is  expensive  and  the  motor  is  heavy.  Tl 
induction  type  is  inherently  cheap  in  spite  of  the  fact  th 
the  only  equipments  of  the  kind  so  far  constructed  in  th- 
country  were  not  so.  As  soon  as  polyphase  railway  moto 
are  adopted  on  a  scale  great  enough  to  permit  the  motors  , 
be  manufactured  in  large  quantities  they  will  surely 
built  at  a  reasonable  price.  They  are  compact,  simple  ai 
rugged  in  construction.  They  permit  the  use  of  regener 
tive  control  with  consequent  saving  in  energy  and  in  brak 
shoes  and  a  decrease  in  the  danger  of  operation.  Even 
the  phase  converter  weighs  enough  to  offset  the  decreas 
weight  of  motors,  there  still  remain  the  other  favorat 
features,  always  provided  that  constant-speed  character: 
tics  are  desirable. 

It  may  be  safely  assumed  that  any  system  of  electi 
traction  advocated  by  experienced  engineers  can  and  w 
be  made  to  operate  with  entire  satisfaction  from  the  tec 
nical  standpoint.  The  final  decision  in  favor  of  one  s\ 
tern  or  another  will  be  given  largely  on  a  basis  of  co 
The  elements  of  ultimate  cost  are  not  all  contained  in  t 
locomotive,  but  involve  the  transmission  and  distributi 
system,  with  provision  for  reliability,  protection  and  nc 
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interference  with  other  circuits  and  the  power  house. 
Account  must  also  be  taken  of  maintenance  and  obso- 
lescence, including  in  the  latter  the  possibility  of  new  in- 
ventions and  applications  which  may  necessitate  the 
scrapping  of  equipment  long  before  it  is  worn  out.  Ex- 
amples are  fresh  in  our  memory  of  expensive  equipment 
discarded  soon  after  installation  because  it  was  too  heavy 
or  too  inefficient.  Each  new  commercial  experiment  in  elec- 
tric traction  is  made  in  the  expectation  that  the  new  appa- 
ratus is  to  meet  the  service  requirements  of  capacity  and 
rcliahilitv  at  a  minimum  of  cost. 


Inductive  Interference 

The  comprehensive  investigation  of  inductive  interfer- 
ences between  transmission  lines  and  parallel  telephone  and 
telegraph  circuits  carried  on  during  the  last  eight  months 
by  the  Railroad  Commission  of  California,  as  reported  in 
another  page  of  this  issue,  marks  a  new  and  interesting 
departure  in  the  work  of  public  service  commissions.  The 
problem  attacked  is  an  old  and  troublesome  one,  dating  back 
to  the  earliest  days  of  electric-railway  development.  Upon 
the  advent  of  the  500-volt  direct-current  traction  system, 
in  the  late  eighties,  the  single-wire  ground-return  telephone 
lines  of  those  days  were  found  to  be  very  sensitive  to 
induction  from  the  variable-frequency  pulsations  in  the 
trolley  current  caused  by  commutating  action  in  the  mo- 
tors. Telephone  users,  indeed,  became  familiar  with  the 
variable-pitch  note  of  the  successive  commutator  bars  pass- 
ing under  the  brushes,  rising  in  pitch  and  diminishing  in 
volume  as  a  car  started  from  rest  and  accelerated  to  full 
speed.  Thfe  telephone  companies  found  themselves  under 
the  physical  and  legal  necessity  of  resorting  to  the  use  of 
transposed  metallic  circuits,  a  step  in  evolution  which  was 
no  less  necessary  from  the  standpoints  of  both  overcoming 
cross-talk  between  long  parallel  grounded  circuits  and 
ll   establishing  commercial   long-distance  telephony. 

\      Although    the    chief    difficulties    were    thus    temporarily 
I   relieved,  the  open-coil  series  arc  generator,  with  its  com- 
:   plex    pulsating-current    wave,    soon    became    standard    for 
1  street   lighting,   making  use   of   the   open-loop   series   dis- 
tribution system.    Inductive  interferences  from  this  source, 
where  the  exposures  were  severe,  were  troublesome  in  the 
extreme,  and  for  a  time  the  only  remedy  appeared  to  be 
complete    separation    of    telephone    and    lighting    systems. 
Before   further   remedial   measures  were   generally  under- 
stood, the  alternating-current  constant-potential  system  of 
!  distribution   made   its   appearance   and   inductive   interfer- 
;  ences  grew  still  more  troublesome.    The  supersession  of  the 
direct-current  series  arc  system  by  the  alternating-current 
:  series  system  certainly  did  not   relieve  the   situation,   but 
probably  magnified  the  troubles,  if  anything.     Contempo- 
raneously with  these  developments  the  art  of  transmitting 
energy  over  long  distances  at  high  pressures  was  moving 
forward    at   a   tremendous   pace,    and    interferences    from 
such  systems,  although  limited  at  first  in  the  number  of 
instances,  added  to  the  difficulties  of  maintaining  commer- 
cial telephony. 

Meantime  much  study  was  devoted  to  the  situation,  and 
the  telephone  companies   found  it  possible,  about  a  decade 


ago,  to  lessen  the  interferences  by  the  application  of  new 
principles  in  transposition,  although  the  remedy  by  no 
means  fitted  all  cases.  The  severity  of  disturbance  was 
also  much  lessened  by  changes  in  the  practice  of  power 
and  lighting  companies  in  grouping  phase  wires  closer  to- 
gether and  adopting  the  closed-loop  system  of  series  dis- 
tribution with  lamps  in  alternate  sides  of  the  circuit  to 
balance  the  potential  to  earth.  Transpositions  were  also 
adopted  to  a  limited  extent  in  distribution  and  transmission 
systems.  But  the  most  serious  cause  of  disturbance,  by 
far  has  been  the  alternating-current  single-phase  traction 
system,  of  which  the  electrification  of  the  western  ter- 
minus of  the  New  York,  New  Haven  &  Hartford  Rail- 
road forms  the  most  conspicuous  example.  After  much 
work  on  the  problem,  quite  satisfactory  relief  was  devised 
for  telephone  lines  in  cable  by  the  use  of  neutralizing  trans- 
formers, but  open-wire  lines,  on  account  of  their  variable 
insulation,  still  present  a  vexatious  problem.  The  telegraph 
companies,  with  their  single-wire  earth-return  circuits  and 
their  sensitive  multiplex  systems  of  transmission,  have 
also  suffered  severely.  Unfortunately,  the  great  amount 
of  private  research  work  carried  on  in  attempts  to  meet 
these  various  situations  is,  for  commercial  or  legal  reasons, 
locked  up  in  private  files  and  not  available  to  the  engineer- 
ing profession.  It  is  therefore  a  matter  of  congratulation 
that  the  California  Railroad  Commission,  with  the  assist- 
ance of  a  well-organized  advisory  committee,  is  investigat- 
ing this  problem. 


Practicability  of  Electrification 

The  steam  railroads  may  not  be  ready  to  electrify  their 
lines,  but  the  courts  have  now  decided  that  since  electrifi- 
cation may  be  carried  out  a  certain  penalty  attaches  to 
failure  to  employ  this  means  of  operation  in  cities  where 
smoke  may  be  a  cause  of  damage.  For  more  than  a  gen- 
eration the  courts  of  Pennsylvania  have  held  that  property 
owners  could  not  recover  from  a  railroad  for  injury  from 
locomotive  smoke.  This  rule  was  originally  laid  down  in 
the  case  of  Philadelphia  property  owners  who  sued  the 
Pennsylvania  Railroad  for  alleged  damage  to  property  near 
the  Broad  Street  station.  The  reasoning  of  the  courts  was 
to  the  effect  that  as  the  lawful  operation  of  a  railroad  as  a 
public  conveyance  could  not  be  carried  on  without  a  cer- 
tain amount  of  smoke,  the  road  could  not  be  penalized  for 
this  as  an  offense  against  the  property  rights  of  others. 
This  rule  has  now  been  upset  by  a  decision  of  the  Penn- 
sylvania Supreme  Court  in  a  suit  against  the  Reading  Rail- 
road alleging  damage  from  smoke  along  the  line  of  the 
Reading's  new  elevation  through  the  city.  The  court  in  this 
case  declares  that  the  old  rule  no  longer  holds  good,  for 
the  reason  that  the  perfection  of  electrical  transportation 
systems  provides  a  means  by  which  the  smoke  nuisance 
may  be  avoided.  As  a  means  of  accelerating  the  work  of 
electrifying  steam  lines  no  more  potent  force  can  be  im- 
agined than  the  threat  in  this  decision  that  the  penalty  for 
steam  operation  in  cities  may  be  an  enormous  number  of 
damage  suits.  How  the  steam  roads  are  to  get  the  money 
for  immediate  and  wholesale  electrification  is  something 
with  which  the  court  did  not  concern  itself,  but  it  is  posi- 
tive as  to  the  practicability  of  electrical  operation. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Withdrawal  of  Suit  Against  the  A.  I.  E.  E. 

Ill  our  issue  dated  June  14,  1913,  a  record  was  made  of 
the  denial  by  Justice  Page,  of  the  Supreme  Court  of  the 
Stale  of  New  York,  of  a  temporary  injunction  to  restrain 
the  American  Institute  of  Electrical  Engineers  from  making 
transfers  in  membership  classification  in  accordance  with 
a  special  section  of  the  constitution  described  on  page  864 
of  our  issue  for  April  26,  1913.  Mention  was  made  of  the 
fact  tliat  the  plaintiffs  were  not  debarred  from  continuing 
the  suit  for  a  permanent  injuction.  We  are  now  able  to 
state  that  the  plaintiffs  have  concluded  not  to  carry  the 
matter  further  and  that  accordingly  the  suit  has  been  dis- 
continued. 

.Although  the  special  section  was  in  force  for  only  a  few 
months  and  expired  in  May,  1913,  a  week  or  so  after  the 
suit  was  filed,  the  plaintiffs  sought  to  prevent  the  Institute 
and  its  directors  from  recognizing  as  members  of  the 
higher  grades  those  who  had  been  transferred  thereto 
under  the  special  section.  The  directors  claimed  that  for 
facilitating  the  changes  in  grading  the  special  provision  for 
a  limited  time  was  necessary,  proper  and  legal.  .As  a  re- 
sult of  the  suit  it  can  now  be  said  that  the  board  of  direc- 
tors has  been  fully  sustained  in  its  interpretation  of  the 
special  section  of  the  constitution. 


Convention   of  American  Electric  Railway 
Association 

The  annual  convention  of  the  American  Electric  Railway 
Association  and  its  affiliated  organizations  will  be  held  at 
Young's  Pier,  Atlantic  City,  N.  J.,  Oct.  13  to  17  inclusive. 
The  parent  body  will  hold  three  sessions,  at  which  execu- 
tive matters  of  the  railway  industry  will  be  discussed. 
Besides  the  usual  committee  reports  there  will  be  a  number 
of  addresses  on  valuation,  the  tendency  of  public  utility 
laws  and  regulations,  relief  of  city  congestion,  railway 
securities  from  an  investment  viewpoint,  publicity  work 
and  welfare  work.  Some  of  the  most  important  reports 
to  be  presented  before  the  American  .Association  will  deal 
with  public  relations  and  joint  use  of  poles.  The  ac- 
countants will  hold  sessions  every  day  during  the  conven- 
tion, as  will  also  the  Engineering  Association.  The  claim 
agents  will  meet  on  three  days,  and  the  Transportation  and 
Traffic  .Association  will  also  hold  three  sessions.  Amons; 
the  papers  of  special  importance  to  be  read  at  the  engineer- 
ing meetings  will  be  one  on  power  distribution  and  an- 
other on  power  generation.  .As  usual,  the  Manufacturers' 
Association  will  make  a  comprehensive  exhibit  on  the  pier. 


Commonwealth  Edison  Company  Co-operates  with 
Associated  Contractors 

The  Commonwealth  Edison  Company  of  Chicago  has  re- 
cently made  an  arrangement  with  the  Electrical  Contrac- 
tors' Association  of  the  city  of  Chicago  and  the  Faradav 
Electrical  Association  whereby  the  members  of  those  asso- 
ciations will  receive  in  advance  the  money  on  approved 
contracts  for  wiring  existing  buildings  or  apartment  houses 
to  be  supplied  with  central-station  energy.  In  turn,  the 
central-station   company   will    reimburse   itself   by   making 


arrangements  with  ils  customers  Ijy  whicli  iht  paynieiu  ol 
the  bills  for  electrical  work  will  be  spread  over  a  term  of 
two  years.  Contracts  for  wiring  new  buildings  or  for  in- 
stalling additional  equipment  in  buildings  which  are  already 
receiving  electrical  energy  will  be  included. 

As  the  Conmionwealth  Edison  Company  has  a  large  con- 
struction department  of  its  own,  this  agreement  with  the 
contractors  may  be  looked  upon  as  a  result  of  the  co- 
operative tendency  which  has  been  brought  about  by  the 
Society  for  Electrical  Development.  It  is  asserted  by  .\Ir. 
W.  J.  Collins,  secretary  of  the  Faraday  association,  that 
this  agreement  will  be  beneficial  in  smoothing  out  the  an- 
nual fluctuations  which  have  existed  in  the  electrical  con- 
tracting business. 


Eleventh  Annual  Jovian  Congress 

The  eleventh  annual  Jovian  Congress  will  be  held  at  the 
Hotel  Astor,  New  York  City,  Oct.  14-16  inclusive.  Th« 
congress  will  be  opened  on  Tuesday  morning  by  an  address 
of  welcome  by  Mayor  Kline  of  Xew  York  City,  the  session 
being  held  in  the  north  ballroom  of  the  hotel.  Mr.  W.  E 
Robertson,  of  Buffalo,  past  Jupiter  Xo.  6,  will  responc 
to  the  Mayor's  welcome,  and  after  the  appointment  of  i 
number  of  committees  the  congress  will  adjourn  until  th« 
next  morning. 

The  registration  of  Jovians  will  begin  at  9  o'clock  or 
Tuesday  in  a  room  adjoining  the  north  ballroom  of  th< 
hotel.  .A  badge  will  be  furnished  to  those  who  register 
and  this  will  entitle  the  bearer  to  admission  to  the  meeting; 
or  entertainment  features.  A  printed  list  of  the  registra 
tions  will  be  issued  on  Wednesday  and  Thursday  mornings 

The  business  session  of  the  congress  will  be  held  or 
Wednesday  morning  at  10  o'clock,  and  matters  pertaininf 
to  the  welfare  of  the  order  will  be  taken  up  at  that  time 
These  will  deal  in  part  with  changes  in  the  ritual,  by-law; 
and  constitution  necessitated  by  the  growth  of  the  organiza 
t;on.  Immediately  following  the  session  a  Jovian  luncl 
will  be  served  at  Michaud's  restaurant,  at  Forty-secon( 
Street  and  Broadway.  On  Wednesday  afternoon  then 
will  be  competitive  degree  team  work  at  the  Xew  Granc 
Central  Palace,  Forty-sixth  Street  and  Lexington  Avenue 
Prizes  will  be  given  to  the  team  doing  the  best  work  a: 
well  as  to  the  Jovian  who  best  interprets  the  part  he  ha 
taken. 

The  annual  rejuvenation  will  take  place  on  Wednesday 
night  in  the  Xew  Grand  Central  Palace,  and  it  is  cxpecte< 
that  some  200  men  will  be  initiated.  The  rejuvenation  wil 
be  followed  by  a  smoker  and  supper  during  which  there  wil 
be  a  vaudeville  entertainment.  The  supper,  smoker  am 
entertainment  will  be  given  by  the  Xew  York  Edison  Com 
pany,  and  will  be  held  on  the  third  floor  of  the  Palace. 

On  Thursday  morning  a  co-operative  session  will  b' 
held  at  which  the  following  men  have  been  invited  to  speak 
Messrs.  Henry  L.  Doherty,  president  of  the  Society  fo 
Electrical  Development;  Charles  L.  Eidlitz,  past-presiden 
of  the  National  Electrical  Contractors'  Association 
Lee  Galloway,  of  the  New  York  University  School  of  Com 
merce,  and  James  H.  Collins,  commercial  writer.  The  ele. 
tion  of  officers  of  the'  organization  will  follow  immediatel 
after  the  Thursday  morning  meeting.  On  Thursday  nigl" 
the  annual  banquet  will  be  held  in  the  grand  ballroom  of  th 


Hotel  Astor.    The  tickets  for  the  banquet  may  be  purchased 
at  the  registration  bureau,  the  cost  per  plate  being  $5. 

Special  entertainment  features  will  be  provided  on 
Wednesday  and  Thursday  for  visiting  ladies.  On  Wednes- 
day afternoon  the  ladies  will  be  given  tickets  for  a  matinee, 
and  on  Wednesday  evening  there  will  be  a  recital  at  the 
Hotel  Astor  given  by  Edison's  newest  disk  phonograph.  On 
Thursday  afternoon  an  automobile  ride  will  be  provided, 
and  on  Thursday  evening  the  ladies  will  be  admitted  to  the 
balcony  of  the  grand  ballroom,  where  refreshments  will  be 
served.  Preparations  have  been  made  by  the  New  York 
Jovians  to  entertain  their  guests,  and  committees  on  enter- 
tainment are  busily  planning  so  that  all  visiting  Jovians 
mav  be  assured  of  an  enjoyable  time. 


The  Bases  of  Reports  of  Government  Ownership  of 
Telegraph  and  Telephone  Lines 

Inquiries  made  at  Washington  by  a  representative  of  the 
Electrical  World  indicate  that  the  report  that  the  Washing- 
ton administration  is  to  embark  on  a  policy  of  government 
ownership  of  telephone  and  telegraph  lines  is  based  pri- 
marily on  an  investigation  now  being  made  by  Congress- 
man David  John  Lewis,  of  IMaryland,  rather  than  on  the 
present  attitude  of  the  administration  itself.  This  inves- 
tigation is  being  conducted  wholly  on  the  initiative  of 
Congressman  Lewis  and  has  reached  a  point  where  his 
conclusions  and  recommended  course  of  action  are  nearly 
,      ready  for  announcement. 

«         Up  to  this  time  the  complex  subject  of  government  own- 
\     ership  of  telephone  or  telegraph  lines  has  not  been  con- 
sidered by  the  present  administration  so  that  predictions  as 
to   future   possible   action   are   not   justified.      So   far  as   it 
could  do  so,  the  administration  has  been  bending  its  energies 
toward  the  passage  of  the  tariff  bill,  with  the  support  of 
its  party  in  Congress.     Now  that  this  part  of  its  program 
I     has  been  carried  out,   it  will   undoubtedly  turn  a   similar 
I     close  attention  to  the  pending  currency  bill.     When  some 
disposition  is  made  of  this  measure,  other  matters  will,  of 
course,  be  taken  up,  but  so  far  what  they  will  be  has  not 
been  decided. 

If  a  policy  of  government  ownership  of  telephone  and 
telegraph  lines  is  urged,  it  is  believed  that  the  exponent  of 
|i  such  a  doctrine  among  the  President's  advisers  would  be 
(  Postmaster-General  Burleson.  He  has  a  plan  in  mind  to 
recommend  the  extension  of  government  activities  in  this 
direction,  but  it  is  nebulous.  Such  a  plan  would  probably  be 
submitted  first  to  the  President,  and  in  circles  in  close 
touch  with  the  administration  it  is  stated  that  the  matter 
has  not  been  considered  in  this  way.  The  fact  that  such  a 
project  has  not  received  consideration  except  perhaps  with- 
in the  Post  Office  Department  is  not  regarded  as  conveying 
any  assurance  as  to  the  position  of  the  administration 
either  in  favor  of  or  against  a  policy  of  this  nature.  It 
simply  has  not  been  considered. 

The  extension  of  government  service  to  the  telephone 
and  telegraph  lines  has  been  recommended  by  two  predeces- 
;  sors  of  Postmaster-General  Burleson.  Both  Mr.  Wana- 
11  maker  and  Mr.  Hitchcock,  the  immediate  predecessor  of 
the  present  incumbent  of  the  office,  favored  it.  The  annual 
report  of  the  Postmaster-General  will  be  prepared  and  sub- 
mitted before  the  close  of  this  year,  but  it  is  impossible  to 
ascertain  whether  or  not  the  indefinite  ideas  now  in  mind 
will  take  such  shape  that  they  will  be  presented  as  formal 
recommendations  in  this  document. 

Some  color  has  been  given  to  the  reports  that  the  Post- 
master-General is  interested  in  the  matter  by  the  annouce- 
mcnt  that  the  Alaska  military  cable  and  telegraph  system 
will  be  transferred  from  the  War  Department  to  the  Post 
Office  Department.  This  system  comprises  a  total  of  2500 
miles  of  submarine  cable,  1200  miles  of  land  service  and 
ten  wireless  stations.     Major  Charles  McKay  Salzman,  of 


the  Army  Signal  Corps,  has  been  transferred  to  the  Post 
Office  Department  temporarily  in  connection  with  the  pro- 
posed change  in  control  of  this  property.  The  War  De- 
partment wants  to  be  relieved  of  its  duty  with  respect  to 
the  Alaska  lines,  pointing  out  that  they  are  not  needed  now 
for  purely  military  purposes.  Whether  any  particular  sig- 
nificance with  respect  to  the  larger  subject  of  government 
control  of  other  lines  can  be  attached  to  this  matter  cannot 
be  learned  in  Washington. 

The  administration  and  members  of  Congress  who  are 
especially  interested  in  the  parcels  post  system  are  unques- 
tionably pleased  over  the  large  volume  of  business  which 
this  departure  has  brought  to  the  Post  Office  Department. 
When  this  service  was  started  it  was  strongly  competitive 
with  the  business  of  express  companies  and  subsequent  de- 
velopment has  made  it  still  more  so.  The  effect  of  the 
parcels  post  system  was  to  make  the  government  a  competi- 
tor of  the  express  companies  to  an  extent  that  is  disastrous 
to  the  revenues  of  those  companies. 

The  investigation  of  telephone  and  telegraph  matters 
which  is  being  conducted  by  Congressman  Lewis  has  been 
under  way  since  March  of  the  present  year.  It  is  based 
primarily  on  available  statistical  and  report  data  regarding 
companies  engaged  in  these  services,  supplemented  to  some 
extent  by  personal  research.  It  is  not  confined  to  com- 
panies in  this  country,  but  has  been  extended  to  the  sys- 
tems of  other  countries ;  it  embraces  rates,  service,  capitali- 
zation and  other  factors  of  importance.  Congressman 
Lewis  has  been  much  interested  in  the  extension  of  the 
parcels  post  system  and  it  was  his  study  of  this  matter  that 
led  him  into  the  analysis  of  the  telephone  and  telegraph 
situation.  It  is  not  possible  to  learn  just  what  use  will  be 
made  of  the  data  accumulated  by  Congressman  Lewis,  but 
they  will  be  embodied  in  an  exhaustive  report. 


Jovian  Records  Broken  in  St.  Louis 

St.  Louis  Jovians  are  having  something  to  say  about  the 
remarkable  rejuvenation  in  that  city  on  Oct.  I.  It  was  the 
greatest  in  the  history  of  the  Jovian  order,  259  candidates 
being  initiated.  In  addition,  the  local  statesman,  Mr.  F. 
D.  Beardslee,  has  the  distinction  of  bringing  into  the  organ- 
ization more  new  members  in  one  year  than  any  other 
statesman.  The  ceremonies  were  held  in  the  Odeon  Build- 
ing, and  Mr.  Beardslee  was  assisted  by  a  number  of 
prominent  Jovians,  including  Messrs.  Ell  C.  Bennett,  na- 
tional Mercury,  St.  Louis,  and  George  C.  Richards,  of 
Chicago,  statesman. 

Among  the  candidates  who  were  initiated  were  Messrs. 
James  E.  Allison,  formerly  of  the  St.  Louis  Public  Utility 
Commission;  E.  R.  Kinsey,  president  of  the  Board  of  Pub- 
lic Improvements  of  St.  Louis;  C.  L.  Ilolman,  president  of 
the  Laclede  Gas  Light  Company;  W.  H.  Whitton,  secre- 
tary and  treasurer  of  the  Laclede  Gas  Light  Company,  and 
Frank  Adam,  of  the  Frank  Adam  Electric  Company. 
Mayor  Kiel  of  St.  Louis  had  signed  an  application,  but 
was  unable  to  be  present.  The  degree  team,  which  did  its 
work  with  the  greatest  smoothness,  was  made  up  as  fol- 
lows: Jupiter,  Mr.  George  E.  Cullinan;  Hercules,  Mr. 
H.  Spoehrer;  Vulcan,  Mr.  John  P.  Casey;  Mercury,  Mr. 
O.  E.  Hines;  Pluto,  Mr.  Burt  Crouch;  Avrenim,  Mr.  A. 
C.  Cornell;  Mars,  Mr.  Lee  Rosebrough ;  Neptune,  Mr.  P. 
B.  Gilroy;  Apollo,  Mr.  T.  T.  Richards.  In  addition  there 
were  a  large  number  of  "imps"  and  escorts.  Over  500 
Jovians  and  candidates  assembled  in  the  Odeon  Building 
at  6:30  p.  m.,  when  a  buffet  luncheon  was  served.  Mr. 
Thomas  H.  Bibber,  of  New  York,  gave  an  entertaining 
monologue,  and  Mr.  Sam  A.  Hobson,  of  Chicago,  past 
Jupiter,  delivered  an  address  on  the  history  of  the  Jovian 
Order.  Taken  altogether,  the  rejuvenation  and  joviation 
were  about  the  biggest  things  ever  "pulled  off"  in 
Jovianism. 
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Fuluri-  of  Associations 

Mr.  C.  H.  B.  Cliapiii,  secretary  of  the  Lnipire  State  Gas 
and  Electric  Association,  read  a  paper  at  the  annual  niccting 
of  the  association  in  New  York  on  Oct.  2  in  which  he  rec- 
ommended radical  changes  in  the  association  movement  ni 
this  country. 

There  is  a  more  or  less  prevalent  opinion  among  light- 
ing men,  Mr.  Chapin  said,  that  association  work  is  demand- 
ing too  much  time  and  is  costing  too  much  money.  State- 
ments of  this  kind  do  not  question  the  value  of  associations 
but  rather  indicate  the  feeling  thai  there  is  much  useless 
duplication  of  effort  and  waste  of  time  and  money. 

Associations  can  very  properly  be  divided  into  two 
classes,  (a)  those  composed  of  individuals  and  (b)  those 
composed  of  corporations.  The  individual  joins  an  asso- 
ciation for  the  purpose  of  learning,  through  conference  with 
others  engaged  in  the  same  or  similar  line  of  endeavor,  of 
improvements  and  advances  in  the  industry,  and  in  order  to 
increase  the  value  of  his  services  either  to  his  employer  or 
to  his  clients,  or  he  may  also  have  the  altruistic  purpose 
of  giving  to  his  profession  the  benefit  of  his  personal  ex- 
perience and  thought.  Gas  and  electric  corporations  are 
interested  in  this  class  of  associations  because  they  ap- 
preciate that  the  technical  discussions  tend  toward  greater 
efficiency  and  because  the  knowledge  obtained  by  the  indi- 
vidual employees  redounds  to  the  benefit  of  the  employer. 

A  corporation  joins  an  association  of  the  second  class 
realizing  that  there  are  many  matters  that  can  be  handled 
most  economically  and  effectively  through  co-operation  with 
others,  that  uniformity  of  methods  and  practices  is  desir- 
able so  far  as  possible,  that  there  is  always  something  use- 
ful which  may  be  learned  from  intercourse  with  others  and 
that  no  public  service  corporation  can  or  will  be  judged 
solely  on  its  own  merits  or  demerits,  but  that  such  judg- 
ment is  influenced  to  a  very  considerable  extent  by  the 
merits  or  demerits  of  others  and  that  therefore  frequent 
conference  is  necessary  and  advisable. 

Mr.  Chapin  added  that  since  the  organization  of  most  of 
the  existing  associations  conditions  in  the  industries  in 
which  we  are  interested  have  undergone  great  changes. 
The  effects  of  these  changes  have  been  threefold:  First, 
the  two  industries,  the  supplying  of  gas  and  the  supplying 
of  electricity  to  the  public,  which  formerly  were  highly 
competitive,  have  been  brought  into  such  harmonious  rela- 
tions that  they  are  now  commonly  referred  to  merely  as  two 
branches  of  one  business;  secoiul,  the  adoption  of  the  policy 
of  regulation  by  state  commissions  has  emphasized  the  im- 
portance of  the  state  organization  as  a  means  for  handling 
questions  which,  although  local  to  a  single  state,  are  gen- 
eral throughout  that  state;  third,  the  holding  companies, 
with  properties  in  a  number  of  states,  make  necessary  some 
sort  of  a  clearing  house  or  central  organization. 

Eliminating  all  considerations  of  existing  associations 
and  assuming  a  fresh  start  together  with  an  entirely  clear 
field,  would  not  the  above  conditions  be  met  by  having  a 
local  gas  and  electric  association  in  each  state  as  the  work- 
ing unit  and  by  then  having  a  National  Gas  and  Electric 
Association,  composed  of  these  state  associations  and  sup- 
ported by  them  ?  This  National  Gas  and  Electric  Association 
would  be  the  association  of  the  second  class  corresponding 
to  the  American  Engineering  Association  suggested  by  Dr. 
U'illiain  McCIcUan  in  his  paper  before  the  American  Insti- 
tute of  Electrical  Engineers  last  June. 

Mr.  Chapin  stated  that  the  benefits  of  the  scheme  would 
be  as  follows:  First,  each  operating  company  would  be- 
long to  but  one  organization;  second,  the  large  amount  of 
duplication  in  work  which  occurs  under  the  present  ar- 
rangement would  be  eliminated;  third,  the  matters  of  public 
policy  in  any  state  would  be  in  the  hands  of  persons  actu- 
ally operating  in  that  state:  fourth,  the  companies  would 
not  be  compelled  to  send  their  representatives  long  distances 
to  conventions  at  large  expense ;  fifth,  the  meetings  would 


be  smaller  than  is  the  case  with  the  national  conventions 
and  therefore  allow  for  freer  discussion  and  greater  in- 
formality than  obtain  in  these  gatherings. 


Wilson-Simmons-Underwood  Tariff  Bill 

Hie  new  tariff  bill  was  signed  on  Oct.  3  by  President 
Wilson  and  became  law.  As  a  whole,  a  decided  reduction 
in  rates  has  been  made,  particularly  on  foodstuffs,  fabrics 
and  items  of  large  consumption  and  general  use.  In  the 
tabulation  following  appear  the  comparative  rates  under 
the  old  and  the  new  law  on  some  of  the  items  of  interest  to 
the  electrical  industry. 

COMPARATIVE   TARIFF    RATES 


Items  Old 

Acids: 

Sulohuric lie.  per  lb. 

Il>MirochIoric     Free 

Nitric      Free 

Calcrum    carbide    25% 

.MaKnesia,   calcined 7c.  per  lb. 

Paints,    enamels,    colors,     stains,    frost- 

inK»,    ceramic  and   glass   fluxes,   glazes    30% 
.Mica: 

Unmanufactured,   valued   at    15    cents     5c.  per  lb.  ^..  20% 

per    lb.    or   under 5c.  per  lb.  &  20% 

Valued  above  15  cents  per  lb 10c.  per  lb.  &  20% 

Cut  or  mica  splittings,  built'Up  mica. 
Manufactures    of,    wholly    or    in    chief 

value    10c.  per  lb.  &  20% 

Ground    20% 

China  and  porcelain  wares,  not  decorated   55% 
Carbon: 

Electrodes    for    electric    furnaces    and 

batteries,  brushes 30% 

Gas  retorts    20% 

For    electric    lighting,    made    entirely 

from  petroleum  coke 35c.  per  100  I't. 

For  electric  lijihling.  made  chiefly  from 

lampblack  or  retort  carbon 65c.  per  100  ft. 

For  flaming-arc  lamps 35c.  per  100  ft. 

Pots  for  electric  batteries 20% 

Glass: 

Incandescent    electric    light    bulbs    or 
lamps  with  or  without  fllaments....    60% 
Steel  Alloys: 

Titanium,  tantalum  and  tungsten  metal 

valued  at  $200  per  ton  or  less 25% 

Valued  at  over  $200  per  ton 20% 

Iron   or  Steel   Sheets: 

\  alued  at  3  cents  per  lb.  or  under. . . .    510c.  per  lb. 

Valued  at  over  3  cents  per  lb 30% 

Or  other  metal  ball  or  roller  bearings    45% 

Railway  fish-plates  or  splice  bars 3-lOc.  per  lb. 

Sliects  or  strips  coated  or  galvanized 

— additional 210c.  per  lb. 

Sheets  or  plates  with  layers  of  copper, 
nickel     or     other     metal     imposed 

thereon   40% 

Wires: 

Telegraph,   telephone  and  other   wires 

and  cables  of  metal  and  rubber. . . .    40% 
Galvanized    or    coated    with     metal — 

additional    2-IOc.  per  lb. 

Not  otherwise  provided  for 45% 

Aluminum: 

Scrap  alloys 7c.  per  lb. 

In  strips 45% 

Plates,  sheets,  bars,  rods lie.  per  lb. 

German    silver 25% 

Copper: 

In    rolled    plates,   sheets,   rods,  strips, 

pipes   and   bottoms 2V^c.  per  lb. 

Sheathing  or  yellow  metal 2c.  per  lb. 

Nickel  alloy  pigs,  bars,  ingots,  rods  or 

plates    6c.  per  lb. 

Sheets   or   strips 35% 

Quicksilver    7c.  per  lb. 

Steam  engines  and  machine  tools 30% 

Railroad  tics,  telephone,  trolley,  electric- 
light  and  telegraph  poles  of  cedar  or 

other   wood 10% 

Ind\irated  fiber  ware  not  provided  for..    35% 
Manu.actures  of  amber,  asbestos  or  wax 

not  provided  for 25% 

Asbestos  yarn   25% 

Woven   fabrics 40% 

Unmanufactured    Free 

Manufactures  of  India  rubber  or  gutta 

percha  35% 

Crude _. .    Free 

Manufactures  of  hard  rubber  not  provid- 
ed for 35% 

Crude  bauxite $  1  per  ton 

Beeswax      Free 

Co.-.l: 

Anthracite  Free 

Bituminous  and  shale 45c.  per  ton 

Culm  and  slack 15c.  per  ton 

(    .mio'in.n  for  fuel 20% 

i  lava F  ree 

..nd  oxide Free 

r.itus ff Free 

■  •.    ntions Free 

r.  liosiphical  and  scientific  apparatus  for 
experimental  purposes  only Free 


New 

Free 
Free 
Free 
Free 
3V^c.  per  lb. 

15% 

4c.  per  lb. 

25% 
30% 


30% 
15% 
50% 


25% 
10% 

15c.  per  100  ft 

40c.  per  100  ft 

30% 

15% 


30% 

15% 
15% 

12% 
12% 
35% 
10% 

10% 
15% 


20% 

20% 
20% 

2c.  per  lb. 
3'-ic.  per  lb. 
iV,z.  per  lb. 
15% 


10% 
20% 
10% 
15% 


10% 
20% 
20% 
Free 


25% 
Free 
Free 

Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 

Free 


Society  for  Electrical  Development  Activities 

The  Society  for  Electrical  Development  will  issue  shortly 
a  list  of  its  members  as  of  Oct.  i,  1913.  The  list  will  be 
published  in  pocket-size  booklet  form  and  will  be  mailed 
to  members  of  the  society,  who  now  number  over  600. 
Oiily  partial  returns  have  been  received  by  the  society  from 
the  Jovian  campaign  for  membership.  None  of  the  forty- 
five  Jovian  leagues  has  reported  to  Jovian  headquarters, 
as  they  are  expecting  to  make  their  final  returns  at  the 
close  of  the  campaign  on  Oct.  31.  The  membership  cam- 
paign committee,  of  which  Mr.  W.  E.  Robertson,  of  Buffalo, 
N'.  v.,  is  chairman,  has  decided  to  call  the  last  week  in 
October  "pioneer  member  week,"  and  every  effort  is  being 
made  by  this  committee  as  well  as  the  Jovians  to  secure  the 
largest  possible  number  of  members  during  that  time. 


Proposed  Training  School  for  Electric- Vehicle 
Operators 

At  the  weekly  luncheon   of  the   Chicago  Section  of  the 
Electric  Vehicle  Association  of  America  on  Sept.  30  there 
was  a  general  discussion  of  the  proposal  of  Mr.  George 
Harvey  Jones,  former  chairman  of  the  section,  that  there 
be  established  a  training  school  for  operators  and  handlers 
of  electric  vehicles.    It  is  felt  that  a  good  working  knowl- 
edge of  the  construction  and  operation  of  electric  passen- 
jer  cars  and  trucks  by  drivers,  chauffeurs,  garage  owners 
ind  attendants  would  be  of  great  benefit,  not  only  to  own- 
;rs  of  vehicles  but  to  manufacturers  as  well,  for  many  times 
1  car  obtains  a  bad  name  when  the  trouble  is  entirely  due  to 
leglect  of  the  battery  or  some  other  operating  cause.    The 
American  Express  Company  now  operates  a  private  school 
)f  this  sort  on  a  small  scale  in  Chicago,  and  the  Chicago 
Central  Station   Institute  operates  a   school   for  the  com- 
nercial  training  of  electrical  men.     It  is  felt  that  possibly 
<y  taking  advantage  of  these  existing  agencies  to  some  ex- 
tent a  distinct  electric-vehicle  training  school  can  be  built 
;ip  in  Chicago  that  will  be  of  very  great  practical  advan- 
age.    Chairman  Niesz  appointed  as  the  educational  commit- 
ee  to  have  charge  of  this  project  Messrs.  George  H.  Jones, 
commonwealth   Edison  Company ;    Ernest    Lunn,    Walker 
'Vehicle  Company ;  William  C.  Little,  Borlarid-Grannis  Com- 
any;  C.  B.  Frayer,  Edison  Storage  Battery  Company;  G. 
jl.  Atkin,  Electric  Storage  Battery  Company ;  D.  C.  Arling- 
611,  Philadelphia    Storage    Battery   Company,   and    Harry 
lalvat.  Fashion  Garage. 


Commenting  on  Mr.  Bemis'  letter,  Mr.  Palmer  said  that 
in  making  valuations  on  the  original-cost  basis  going  value 
is  a  proper  charge.  The  acquirement  of  properties  with 
their  "intangible  values"  is  a  legitimate  charge  with  the 
end  in  view  of  reducing  rates.  The  speaker  pointed  out 
that  the  Sanitary  District  of  Chicago,  a  municipal  corpora- 
tion, has  made  an  allowance  for  going  value  in  its  negoti- 
ations with  the  city  of  Chicago  in  the  matter  of  fixing 
rates  for  electrical  energy  used  for  street  lighting.  In 
these  negotiations  the  Sanitary  District  asked,  and  was 
allowed,  21  per  cent  of  its  net  total  physical  valuation  for 
going  value.  The  city  electrician  also  contended  that  it 
was  fair  to  allow  the  Byllesby  accrued  depreciation.  He 
urged  the  committee  to  adopt  his  report  and  said  that  a 
saving  to  customers  of  about  $636,000  a  year  could  be 
effected  thereby.  The  committee  would  do  well,  he  thought, 
to  arrive  at  some  conclusion  with  the  company,  if  pos- 
sible, before  the  State  Public  Utilities  Commission  of  Illi- 
nois comes  into  existence  on  Jan.  i  next.  He  pointed  out 
that  if  the  company  refused  to  accept  the  City  Council's 
proposal  the  subject  would  no  doubt  go  before  the  state 
commission,  when  constituted,  anyway. 


Electric-Rate  Discussion   in  Chicago 

-Meetings  of  the  Chicago  City  Council  committee  on  gas, 

il  and  electric  light,   which   is  considering  the  proposed 

hduction  of  rates  of  the  Commonwealth  Edison  Company, 

lere  resumed  on  Oct.  2.     Mr.  Edward  W.  Bemis,  public- 

|:ility  expert,   had   been   asked   to   confer   with    Mr.   Ray 

Jilmer,   the    city    electrician,    in    relation    to   preparing   a 

;port  supplementary  to  Mr.  Palmer's  report  on  the  Coni- 

;onwealth  Edison  Company  of  last  May.     In  a  letter  to 

r.  Palmer  which  was  read,  Mr.  Bemis  discussed  briefly 

c  subjects  of  going  value  and  depreciation.    In  relation 

'  going  value  Mr.  Bemis  advised  that  a  number  of  items 

owed  in  the  Palmer  report  be  rejected.     These  related 

•he  proportion  of  the  purchase  price  paid  by  the  Chicago 

'>n   Company    and   the    Commonwealth    Electric    Com- 

■   tor  the  good-will  and  business  of  acquired  properties, 

lich  amounted  to  about  $3,000,000.     Mr.  Bemis  also  held 

'it  free  wiring  .should  not  be  capitalized  for  rate-making 

Irposes.    In  relation  to  depreciation  he  approved  the  an- 

■  il  allowance   for  depreciation  made   in   the  Palmer  re- 
l"t— about    $2,000,000 — but    he    objected    to    an    item    of 

■  'lit  $3,600,000  listed   in   the   Byllesby  appraisal   of   1908 
'-  accrued  depreciation. 


Colorado  Electric    Light,    Power  and   Railway 
Association  at  Glenwood  Springs 

The  eleventh  annual  convention  of  the  Colorado  Electric 
Light,  Power  and  Railway  Association  was  held  at  the 
Hotel  Colorado  in  Glenwood  Springs,  Col.,  Sept.  25  to  27 
inclusive.  As  planned  originally  the  convention  and  an 
electric  show  to  be  given  under  the  auspices  of  the  Colorado 
Electric  Club  were  to  be  held  jointly  in  Denver  during  the 
week  commencing  Oct.  6.  Owing  to  industrial  conditions 
it  was  decided  at  a  preliminary  executive  meeting  to  hold 
the  convention  earlier,  and  because  of  the  recent  Knights 
Templar  Conclave  in  Denver  the  electric  show  has  been 
postponed  indefinitely. 

Delegates  from  Denver  and  vicinity  were  conveyed  to 
Glenwood  Springs  in  four  special  cars  attached  to  a  regular 
Denver  &  Rio  Grande  train  leaving  Denver  on  the  evening 
preceding  the  convention.  Other  members  were  picked  up 
at  stations  en  route.  The  morning  of  Sept.  25  was  spent  in 
visiting  the  sulphur  baths  and  in  excursions  to  places  in 
the  vicinity  of  Eagle  Canon.  The  convention  began  on 
Thursday  afternoon  with  a  few  remarks  from  President 
W.  N.  Clark,  of  Canon  City.  Following  him,  Mr.  W.  H. 
Bullock,  of  Denver,  read  a  paper  entitled  "Industrial  Motor 
Appliances."  Mr.  Artemus  E.  Ward,  of  Boulder,  described 
a  "cash  register  system"  and  went  into  details  on  methods 
of  accounting.  An  interesting  demon.stration  of  the  "lung- 
motor"  given  by  Mr.  E.  S.  Tyler,  of  Chicago,  terminated 
the  first  session. 

Friday  morning's  session  was  very  short,  only  two  papers 
being  read.  Mr.  B.  C.  J.  Wheatlake,  of  Denver,  read  the 
first  paper,  which  was  entitled  "Lightning  Arresters."  Al- 
though the  paper  had  been  read  before  another  association, 
considerable  discussion  followed.  Mr.  Charles  Neely,  of 
Cripple  Creek,  read  a  short  paper  on  "Joint  Pole  Usage," 
but  his  remarks  were  limited  chiefly  to  lightning  arresters. 
Following  the  morning  session  the  members  enjoyed  a  swim 
in  the  natural  hot-sulphur  spring. 

Mr.  R.  E.  Campbell,  of  Cleveland,  Ohio,  delivered  the 
first  paper  of  the  afternoon  session.  His  topic  was  on  "The 
Relation  of  the  Incandescent  Lamp  to  Lighting  Service." 
Other  papers  were  read  as  follows:  "The  Central  Station 
in  the  Small  Town,"  by  Mr.  H.  L.  Titus,  of  Sterling;  "The 
Use  of  Single-Phase  Motors  from  the  Central  Station 
Standpoint,"  by  Mr.  W.  A.  Layman,  of  St.  Louis,  Mo.  (read 
by  Mr.  O.  H.  Davidson,  of  Denver),  and  "The  Central 
Station  Off  Peak— Its  Remedy,"  by  Dr.  Melcher  Eckstromer, 
of  Denver. 
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On  Friday  evening  a  banquet  was  licl<l  in  the  hotel,  at 
which  about  sixty-five  were  present.  Mr.  K.  L.  Holland,  of 
Colorado  Springs,  acted  as  toastnuister. 

'I'he  first  part  of  Saturday  morning's  session  was  devoted 
to  answering  questions  which  had  been  contributed  to  the 
Question  Box.  Mr.  II.  S.  Russell,  of  Denver,  had  charge  of 
this  discussion.  About  filly-six  questions  were  discussed 
relating  to  power  ])lant  operation,  lines  and  transformers, 
wiring  and  lamps,  meters,  commercial  problems,  manage- 
ment and  miscellaneous  subjects.  Mr.  D.  L.  Webb,  of 
Denver,  and  Mr.  R.  L.  Holland  spoke  on  "Public  Utility 
Bills"  and  '"Tax  Conmiissions"  respectively. 

Reports  of  connnittces  followed.  The  comntittee  consid- 
ering the  question  of  affiliation  with  the  National  Electric 
Light  Association  reported  that  such  a  step  was  inadvisable 
at  this  time.  The  conuuittee,  of  which  Mr.  W.  ('.  Sterne, 
of  Denver,  is  chairman,  was  continued  with  instructions  to 
investigate  the  subject  further. 

A  committee  was  also  appointed,  with  Mr.  \V.  G. 
Matthews,  of  Denver,  as  chairman,  to  report  on  the  Dostal 
drop-out  for  foreign  wire  crossings  in  comparison  with 
other  methods. 

Mr.  John  J.  Cooper,  of  Denver,  chairman,  submitted  thn 
recommendations  of  the  nominating  committee,  which  were 
accepted.    The  following  officers  w  ere  elected  : 

Mr.  W.  C.  Sterne,  vice-president  and  general  manager  of 
the   Summit  County   Power  Company,   Denver,  president ; 


Mr.  W.  F.  Raber,  general  manager  of  the  Arkansas  Valley 
Railway,  Light  &  Power  Company,  Pueblo,  vice-president ; 
Mr.  T.  F.  Kennedy,  superintendent  of  sales  of  the  Denver 
Gas  &  Electric  Light  Company,  secretary-treasurer.  The 
executive  committee  comprises  Messrs.  \V.  J.  Barker,  gen- 
eral superintendent  of  the  Denver  Gas  &  Electric  Light 
Company  ;  H.  U.  Wallace,  general  manager  of  the  Northern 
Colorado  Power  Company,  Boulder ;  L.  P.  Hammond,  gen- 
eral manager  of  the  Colorado  Power  Company,  Denver; 
W.  F.  Raber  and  W.  C.  Sterne. 

Mr.  W.  C.  Sterne,  the  newly  elected  president  of  the 
Colorado  Electric  Light,  Power  and  Railway  Association, 
was  born  in  Peru,  Ind.,  in  1869.  Following  his  graduation 
from  Harvard  in  1891,  Mr.  Sterne  went  abroad  in  the 
capacity  of  newspaper  and  magazine  correspondent.  He  re- 
turned to  this  country  and  settled  on  a  ranch  in  Littleton, 
Col.  For  the  last  ten  years  Mr.  Sterne  has  been  connected 
witli  the  electrical  business  either  as  financier  or  as  an 
executive  head.  Until  1909  he  was  located  in  Littleton,  but 
since  then  he  has  lived  in  Denver.  While  in  Littleton  Mr. 
Sterne  financed  the  building  of  the  Arapahoe  Electric  Light 
&  Power  Company.     Mr.  Sterne  is  president  and  general 


manager  of  this  company  and  is  vice-president  and  genera) 
manager  of  the  Summit  County  Power  Company,  which  i< 
a  Doherty  property.  In  addition  to  these  positions  he  holdj 
the  following  offices:  president  and  general  manager  of  the 
Arvada  Electric  Company,  supplying  a  portion  of  Jefferson 
County,  president  and  general  manager  of  the  Fort  Lupton 
Light  &  Power  Company,  vice-president  and  general  man- 
ager of  the  .McCook  (Neb.)  Electric  Company,  and  presi- 
dent and  general  manager  of  the  Municipal  Propertic; 
Investment  Company,  which  is  the  holding  company  of  al! 
the  Colorado  companies  mentioned  with  the  exception  oi 
the  Summit  County  company.  During  the  years  I905-o( 
Mr.  Sterne  was  president  and  general  manager  of  tht 
Laramie  (Wyo.)  Light  &  Power  Company. 


Convention  of  Atlantic  Gas  &  Electric  Company 

The  first  annual  convention  of  officers,  managers  am 
employees  of  the  .Atlantic  Gas  &  Electric  Company,  whici 
owns  and  operates  a  number  of  public  utilities  in  the  East 
was  held  at  the  Waldorf-Astoria,  New  York  City,  Oct.  2 
The  morning  session  was  given  over  to  the  operating  am 
commercial  men,  while  in  the  afternoon  broad  policies  0 
utility  management  were  discussed  by  bankers,  attorney: 
and  accountants  connected  with  the  associated  companies. 

Mr.  A.  D.  Lord,  president  of  the  .Xtlantic  Gas  &  Electrid 
Company,  opened  the  convention  with  a  brief  address,  aftf 
which  short  papers  were  presented  by  Messrs.  C.  M.  Pihl 
Eastern  Pennsylvania  Power  Company,  Easton,  Pa.,  01 
"Co-operation  Toward  Better  Relations  with  and  Increase( 
Efficiency  of  Employees"  ;  R.  W.  Kiple,  vice-president  of  thi 
Gas  and  Electric  Demonstrator,  the  .\tlantic  company' 
publicity  subsidiary,  "Merchandising  Gas  and  Electric  Ap 
pliances" ;  S.  H.  Dailey,  vice-president  and  general  manage 
Binghamton  (N.  Y.)  Light,  Heat  &  Power  Company 
"Power  Extensions";  W.  B.  Ross,  Binghamton,  N.  Y. 
"Indu.strial  Pow'er";  C.  W.  Lee,  New  York,  "Points  0 
Contact  with  the  Public";  H.  W.  Brunell,  Gas  and  Electri 
Demonstrator,  "Power-Factor  and  Load-I-'actor" ;  T.  M.  R 
Meikleham,  Meikleham  &  Dinsmore,  New  York,  "Loyalty" 
F.  S.  Nicholson,  Sayre  (Pa.)  Electric  Company,  "Problem 
in  Developing  the  Small  Scattered  Territory" ;  E.  J.  Huttei 
mechanical  engineer  Atlantic  Gas  &  Electric  Compam 
"The  Engineering  Department" :  G.  B.  Cornell,  chief  eng- 
neer  Atlantic  Gas  &  Electric  Company,  "Water- Powers" 
Louis  Saxon,  electrical  engineer  .-Xtlantic  Gas  &  Electri 
Company,  "Electrical  Systems  of  Generation  and  Distribv 
tion";  W.  H.  Yeomans,  manager  steam-heating  departmer 
Eastern  Pennsylvania  Power  Company,  "Steam  Heating. 
An  address  by  Mr.  Frank  ^L  Tait,  Dayton,  Ohio,  was  f> 
pected,  but  in  Mr.  Tait's  absence  Mr.  Daniel  M.  Lon 
formerly  head  of  the  Lord  &  Thomas  advertising  agency 
gave  a  brief,  enthusiastic  talk  on  advertising.  \  buflTt 
luncheon  was  served  to  the  members  and  guests  in  one  c 
the  convention  rooms.  ' 

At  the  afternoon  meeting  papers  and  talks  were  given  b 
Messrs.  Edgerton  Parsons.  Mather  &  Company,  insurant 
brokers,  New  York,  on  "Public  Utility  Insurance";  J-  '' 
Livingston,   Detroit  Trust  Company.  "Interdependency  c 
Operators  and  Financial  Managers' :  T.  C.  Perkins.  T.  ( 
Perkins,  Inc.,  Hartford,  Conn.,  "Organization  Featun 
the  Atlantic  Gas  &  Electric   Comnany";   F.  \'.  Sh.i 
treasurer  of  the  Atlantic  Gas  &  Electric  Company. 
Accountant  in  Public  Service  Corporations":  O.  H.  Oxfor 
auditor  Atlantic  Gas  &  Electric  Company,  "Auditing  G: 
and  Electric  Acounts";  N.  W.  Fox.  attorney,  Easton,  Pj 
"Courteous  Treatment  of  the  Public" :  F.  C.  Culver,  couns 
Atlantic  Gas  &  Electric  Company :  Theodore  Bcran,  Gener 
Electric  Company,  "Address  to  the  Young  Men";  W. 
Meikleham,  "My  Connections  with  the  .Atlantic  Gas  &  El« 
trie  Company" :  C.  A.  Paul,  Meikleham  &  Dinsmore,  "Tl 
Philadelphia  Investor";  F.  W.  Low,  engineer  of  tonstru 
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tion  Atlantic  Gas  &  Electric  Company,  "Plant  Conditions," 
and  J.  S.  Eaton,  broker,  "The  Need  of  Correct  Public 
Policy."  At  the  close  of  the  meeting  Mr.  G.  S.  Rose,  of 
the  General  Electric  Company,  explained  the  principles  of 
operation  of  the  new  nitrogen-filled  "high-efficiency"  in- 
candescent lamp  and  exhibited  a  looo-watt  unit. 

In  the  evening  a  banquet  was  given  in  tlie  .\l ,  rtle  Room 
of  the  Waldorf-Astoria  for  the  directors,  officers,  managers, 
engineers  and  guests  of  the  association. 


High-Voltage  Direct-Current  Locomotives  for 
Canadian  Northern  Railway 

As  the  eastern  end  of  the  Canadian  Northern  Railway, 
the  new  transcontinental  line  now  being  built,  Montreal 
will  have  the  distinction  of  being  the  first  city  in  which 
the  railway  terminal  was  electrified  when  initially  opened 
for  service.  There  will  be  lo  miles  of  double  track,  though 
the  Mount  Royal  Tunnel  between  the  passenger  and  freight 
terminals  in  the  city  of  Montreal  and  the  Cartierville  yards, 
where  the  trains  will  change  from  steam  to  electric  loco- 
motives. 

An  order  has  been  placed  with  the  General  Electric  Com- 
pany for  seven  locomotives,  eight  multiple-unit  motor-car 
equipments  and  complete  substation  apparatus.  Direct- 
current  energy  will  be  furnished  to  the  locomotives  and 
cars  at  2400  volts.  The  motors  will  be  commutating-pole 
machines  insulated  for  2400  volts,  but  will  be  operated  two 
in  permanent  series  with  1200  volts  across  each  motor. 
Each  locomotive  will  weigh  80  tons  and  will  be  equipped 
with  two  four-wheel  trucks  articulated  together  with  four 
motors  geared  to  the  drivers  through  twin  gears. 
!  Energy  for  operating  the  locomotives  and  motor  cars 
:!  will  be  purchased  in  three-phase,  60-cycle,  11,000  volt- 
form.  It  will  be  transformed  to  2400-volt  direct-current 
energy  by  means  of  motor-generator  sets,  each  of  which 
will  consist  of  a  2100-kva,  ll,ooo-volt  synchronous  motor 
driving  two  750-kw,  1200-volt  commutating-pole  generators 
connected  in  series.  At  first  there  will  be  two  sets,  but 
later  a  third  will  be  added,  bringing  the  rating  up  to 
4500  kw. 

Mr.  W.  C.  Lancaster,  electrical  and  mechanical  engineer 
on  the  Montreal  tunnel  and  terminal  construction  for 
LMacKenzie,  Mann  &  Company,  Ltd.,  is  in  charge  of  both  the 
(design  and   installation   of  the   electrical  equipment. 


Meeting  of  the  Empire  State  Association 

The  Empire  State  Gas  &  Electric  Association  had  an  in- 
teresting and  varied  program  at  its  ninth  annual  conven- 
tion, held  in  the  Engineering  Societies  Building,  New 
York,  Oct.  2.  The  association  makes  it  a  practice  to  hold 
its  annual  meetings  in  New  York  City  and  most  of  its 
other  sessions  at  various  points  throughout  the  State.  A 
new  feature  which  contributed  greatly  to  the  success  of 
this  meeting  was  the  participation  of  Mr.  Martin  S. 
Decker,  chairman  of  the  New  York  Public  Service  Com- 
mission, Second  District,  and  Mr.  Milo  R.  Maltbie,  member 
of  the  First  District  commission,  who  spoke  on  public 
service  questions. 

After  the  opening  formalities,  the  annual  address  of  the 
•president  was  read  by  Mr.  C.  G.  M.  Thomas,  who  reviewed 
Icarefully  the  work  of  the  year  in  all  directions. 

Among  the  matters  w-hich  received  the  attention  of  the 
executive  committee  during  the  year  was  an  article  in  an 
important  New  York  City  daily  paper  stating  that  food, 
luel  and  lighting  all  cost  more  than  at  any  other  time 
within  the  last  thirty  years.  The  article  originated  in  the 
Bureau  of  Labor  Statistics  at  Washington.  The  executive 
:ommittee  instructed  the  secretary  of  the  association  to 
orotest  against  the  statement  that  lighting  cost  more.    The 


Bureau  of  Labor  Statistics  replied  that  "lighting"  referred 
to  candles  and  matches  and  courteously  agreed  to  change 
the  heading  of  future  articles. 

During  the  coming  session  of  the  Legislature  untloubtedly 
further  attempts  will  be  made  to  establish  districts  within 
which  political  bodies  of  some  kind  may  generate  electric 
energ)-  employing  the  so-called  surplus  water-power  owned 
by  the  State.  This  matter  must  have  careful  and  continu- 
ous attention  by  the  association,  and  members  cannot  serve 
their  interests  better  than  by  supporting  the  work  of  the 
committee  in  charge  of  this  subject  through  suggestions  to 
the  executive  committee. 

Mr.  Thomas  added  that  compulsory  liability  and  state  in- 
surance is  a  live  issue.  No  industry  does  more  for  the  care 
of  its  injured  employees  than  the  lighting  industry.  The 
cordial  relations  now  existing  between  the  companies  and 
their  employees  arouse  jealousy  in  the  labor  agitator  who 
would  supplant  voluntary  care  with  compulsory  liability, 
though  the  latter  provides  less  compensation  to  the  injured 
and,  by  taking  the  process  of  settlement  away  from  the 
members  and  giving  it  to  a  politically  appointed  commission, 
would  end  personal  relations  between  the  company  and  its 
men. 

Mr.  Thomas  further  suggested  the  need  for  earnest  con- 
structive work  in  outlining  employment  for  the  so-called 
surplus  waters  of  the  State  in  other  channels  than  the  gen- 
eration of  electric  energy  and  its  sale  to  the  public  by 
the  State.  It  had  been  suggested  that  the  storage  of  water 
for  the  prevention  of  floods  and  its  use  for  irrigation  would 
be  much  more  profitable  for  the  entire  State  than  destruc- 
tive competition  with  an  important  industry.  The  appoint- 
ment of  a  committee  on  safety  was  recommended  by  Mr. 
Thomas. 

Mr.  Stuart  Wilder,  Westchester  Lighting  Company,  pre- 
sented his  report  as  treasurer.  Mr.  C.  H.  B.  Chapin,  sec 
retary,  made  his  report. 

Meter  Committee 

Mr.  C.  G.  Durfee,  Rochester  Railway  &  Light  Company, 
chairman  of  the  committee  on  electric  meters,  read  the  re- 
port of  this  committee,  the  other  members  of  which  are 
Messrs.  S.  G.  Rhodes  and  L.  Heaton. 

The  committee  has  been  in  touch  with  the  meter  commit- 
tees of  the  Association  of  Edison  Illuminating  Companies 
and  the  National  Electric  Light  Association  and  has  con- 
fined its  activities  to  keeping  informed  as  to  the  develop- 
ment of  the  meter  art,  especially  with  reference  to  the  de 
velopment  by  variofts  manufacturers  of  lower-priced  watt- 
hour  meters  and  maximum-demand  meters. 

The  committee  said  in  regard  to  the  order  on  meters 
issued  by  the  Public  Service  Commission,  Second  District, 
on  July  3,  1913  : 

"It  would  appear  to  the  conunittee  as  if  the  order  merely 
contemplated  the  retirement  of  certain  old  and  undesirable 
types  of  meters  which  may  still  be  in  use  in  certain  parts  of 
the  State.  The  first  part  of  the  order,  for  instance,  speci- 
fies the  removal  of  commutator  types  of  meters  from  alter- 
nating-current circuits.  The  committee  feels  that  no 
member-company  would  object  to  this  policy  of  retiring  this 
type  of  meter  from  such  use. 

"The  second  part  of  the  order,  however,  while  probably 
drawn  w'ith  the  intention  of  retiring  other  old  types, 
namelv,  the  ampere-hour  meters,  has  been  so  worded  as 
entirely  to  prohibit  the  present  or  future  use  of  any  types 
of  ampere-hour  meters  for  either  alternating-current  or 
direct-current  service.  The  order,  therefore,  plainly  blocks 
or  discourages  the  development  of  a  type  of  meter  which  is 
very  widely  used  and  approved  abroad  and  which  is  con- 
sidered a  most  favorable  line  of  development  by  the 
.American  manufacturers.  We  do  not  feel  that  it  was  the 
intention  of  the  commission  thus  to  discourage  future  de- 
velopment." 

At  the  suggestion  of  the  committee,  it  was  decided  that 
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llic  matter  slioiiUl  lie  brought  to  the  attention  of  the  com- 
mission. 

Mr.  James  T.  liutcliings,  chairman  of  the  committee  on 
electric  vehicles,  made  a  verbal  report,  recommending  that 
steps  be  taken  to  provide  for  the  charging  of  electric  pleas- 
ure vehicles  at  certain  points  where  facilities  are  not  fur- 
nished now  so  as  to  promote  trips  between  New  York  and 
Buffalo.  He  said  that  route  maps  should  be  prepared  show- 
ing several  routes  between  New  York  and  Buffalo  and  side 
trips.  He  believed  that  much  interest  could  be  aroused  in 
these  trips. 

.Mr.  Arthur  Williams  made  a  verbal  report  for  the  con- 
servation committee,  outlining  the  work  done  during  last 
year. 

Mr.  A.  D.  Dudley,  Syracuse,  called  attention  to  the  ad- 
vertising campaign  proposed  by  the  National  Commercial 
Gas  Association.  This  was  described  at  length  by  Mr.  T. 
R.  Elcock,  United  Gas  Improvement  Company.  The  asso- 
ciation indorsed  the  plan  and  referred  it  to  the  executive 
committee  for  action. 

Mr.  J.  M.  Wakeman  presented  the  plans  of  the  Society 
for  F.lectrical  Development.  He  said  that  it  was  not  in- 
tended to  interfere  with  the  plan  for  gas  development. 
Many  members  of  the  society  are  interested  in  both  forms 
of  service.  The  society  now  has  a  list  of  more  than  600 
members  fairly  well  distributed  between  the  different 
branches  of  the  industry.  The  plan  of  the  society  was  ap- 
proved by  the  association. 

Invitations  were  received  from  the  Consolidated  Gas 
Company  and  the  New  York  Edison  Company  to  visit  the 
showrooms  of  those  companies. 

The  association  then  adjourned  for  lunch,  which  was 
served  at  the  Engineers'  Club.  At  the  conclusion  of  the 
lunch  President  Thomas  expressed  the  appreciation  of  the 
members  of  the  presence  of  Chairman  Decker  of  the  Sec- 
District  commission  and  Commissioner  Maltbie  of  the  First 
District  commission. 

Talks  by  Public  Service  Commissioners 

Mr.  Decker  spoke  on  "Public  Service  by  Private  Corpo- 
rations." He  said  that  while  the  companies  generally  have 
no  active  competition  in  their  communities,  the  potential 
competition  under  the  existing  form  of  government  is  a 
restraining  influence  that  is  bound  to  have  effect.  He  said 
that  the  public  service  commissioners  are  interested  in  the 
welfare  of  the  companies  furnishing  public  utility  service 
as  well  as  in  the  welfare  of  those  who  buy  that  service. 

The  public  service  corporations,  Mr.  Decker  said,  should 
popularize  their  service.  There  is  no  reason  why  electricity 
should  not  be  used  to  operate  the  sewing  machine  and  other 
articles  in  the  home.  The  most  common  use  of  public 
utility  service  at  the  most  reasonable  price  would  conserve 
the  revenues  of  the  companies.  There  should  be  satura- 
tion by  service  of  the  greatest  possible  public  demand. 

Mr.  Maltbie,  speaking  on  "The  Advantages  of  Public 
Utilities,"  told  his  hearers  that  they  are  supplying  what 
have  come  to  be  practically  necessities  of  life.  He  referred 
to  the  interruption  nf  subway  and  other  transportation 
service  last  week  as  a  result  of  the  heavy  rainstorm  and 
said  that  it  had  given  everyone  a  realization  of  what  would 
happen  to  the  whole  scheme  of  public  welfare  if  a  similar 
interruption  occurred  to  other  forms  of  public  service.  If 
the  telephone  should  be  discontinued,  the  electric  and  gas 
lights  should  go  out  and  there  should  be  no  transportation 
service  for  a  few  days,  a  condition  of  chaos  would  result. 

The  fact  that  corporations  have  such  close  relations  with 
the  public  means,  Mr.  Maltbie  said,  that  this  advantage  is 
offset  by  the  responsibilities  they  assume.  In  the  last  seven 
years  in  New  Y'ork  State  the  feeling  of  suspicion  on  the 
part  of  the  general  public  that  the  corporations  have  some- 
thing to  conceal  has  been  decreased  by  the  willingness  of 
the  corporations  to  show  the  facts.  Sir.  Maltbie  told  his 
audience  that  the  principal  thing  to  be  gained  is  the  confi- 


dence of  the  public.  There  should  be  a  feeling  on  the  part 
of  the  public  that  it  can  rely  on  the  statements  of  the  cor- 
porations and  a  feeling  on  the  part  of  the  corporations  that 
they  will  get  fair  treatment  from  the  public. 

Accident  Prevention 

At  the  afternoon  session,  Mr.  James  B.  Douglas,  United 
Gas  Improvement  Company,  gave  an  illustrated  talk  on  ac- 
cident prevention.  ' 

Mr.  Victor  T.  Noonan,  secretary  of  the  general  safety    ' 
committee   of  the   Rochester   Railway   &   Light   Company,    ' 
said  that  this  company  has,  in  addition  to  its  general  safety    ' 
committee,  twenty-eight  sub-committees  composed  of  engi- 
neers,   foremen   and   employees.     The   best   results  in   the 
reduction  of  accidents  have  been  obtained  from  educational 
methods.     Every  endeavor  is  made  to  get  the  co-operation 
of  the  men.     The  problem  of  getting  close  to  the  men  is 
solved  if  their  interest  is  aroused  and  they  learn  that  the 
heads  of  departments  are  concerned  in  their  welfare. 

Mr.  \V.  P.  Strickland,  general  inspector  of  the  New  York 
&  Queens  Electric  Light  &  Power  Company,  also  spoke  on 
this  subject. 

Accident  prevention  was  discussed  by  Messrs.  R.  M. 
Searle  and  J.  T.  Hutchings,  of  Rochester;  Mr.  James  O. 
Carr,  of  Schenectady,  and  Mr.  F.  B.  H.  Paine,  of  New 
York.  Mr.  Searle  suggested  that  one  man  be  hired  to  do 
nothing  but  take  out  and  bend  down  nails  on  boards.  Mr. 
Paine  said  that  the  companies  should  inspect  their  men  as 
well  as  their  materials  and  should  assume  the  responsibility 
for  correcting  the  men. 

Fire  Prevention 

Mr.  Bruce  E.  Loomis,  Marsh  &  McLennan,  New  York, 
read  a  paper  on  "Fire  Prevention."  He  said  that  slowly  but 
surely  the  fire  insurance  companies  have  come  to  the  con- 
clusion that  gas  and  electric  properties  are  not  such  serious 
hazards  as  was  generally  thought  a  few  years  ago.  Rather 
discouraging  experiences  for  a  number  of  years  led  to  a 
special  study  of  these  classes  and  careful  inspection  of  the 
circumstances  in  each  fire. 

A  digest  of  the  causes  of  100  fires  in  power  houses  was 
shown,   which   emphasized   the   mistake   of   building  these 
properties    of     anything    but    non-combustible    materials.  . 
Lightning  in  transformer  houses  appears  to  be  more  of  a 
hazard  than  in  other  buildings. 

The  use  of  non-combustible  boiler-house  construction 
and  the  replacing  of  wood  floor  with  concrete  were  sug- 
gested by  Mr.  Loomis  as  preventive  measures. 

Mr.  Loomis  said  he  was  firmly  convinced  that  by  careful 
inspection  and  the  carrying  out  of  improvements,  often 
very  simple,  any  rate  could  be  secured  that  a  company  is 
willing  to  pay  irrespective  of  the  construction  of  the  prop- 
erties. The  insurance  companies  make  hard  and  fast  rules, 
yet  in  many  instances  something  "just  as  good"  can  be  sub- 
stituted and  sometimes  the  rate  can  be  cut  in  two. 

Mr.  C.  H.  B.  Chapin,  secretary  of  the  association,  read  a 
paper  on  the  "Future  of  Association  Work,"  an  abstract  of 
which  is  published  elsewhere  in  this  issue. 

President  Thomas  said  that  Mr.  Chapin's  paper  was  pre- 
sented with  the  approval  of  the  executive  committee  and 
that  the  ideas  which  it  contained  should  receive  careful 
consideration. 

Mr.  F.  C.  Bates,  General  Electric  Company,  displayed 
two  lamps,  one  an  old-style  500-cp  lamp  and  the  other  a 
looo-cp  nitrogen-filled  lamp. 

The  election  of  officers  resulted  as  follows:  President, 
Mr.  James  T.  Hutchings,  Rochester;  first  vice-president, 
Mr.  J.  C.  De  Long,  Syracuse ;  second  vice-president,  Mr. 
E.  H.  Palmer,  Auburn:  treasurer,  Mr.  Stuart  Wilder, 
Mount  X'ernon:  secretary,  Mr.  C.  H.  B.  Chapin,  New 
York:  executive  comirittee,  Mr.  C.  G.  M.  Thomas,  Long 
Island  City;  Mr.  C.  A.  Graves,  Walton,  and  Mr.  H.  M. 
Beugler.  Poughkeepsie. 
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Alexanderson  Single-Phase  Locomotives 

The  adoption  by  the  Norfolk  &  Western  Railway  Com- 
pany of  the  split-phase  type  of  locomotive  for  the  Blue- 
field  (W.  Va.)  section  of  its  main  line,  as  described  on 
page  26S  of  our  issue  dated  Aug.  9  and  on  page  367  of 
the  issue  for  Aug.  23,  directs  attention  anew  to  the  sub- 
ject of  phase  converters.  The  split-phase  locomotive  equip- 
ment comprises  a  number  of  polyphase  induction  motors 
which  are  inherently  of  the  constant-speed  type,  a  phase 
converter,  and  any  system  of  control  of  the  motors  which 
would  be  used  in  a  polyphase  system.  The  only  features 
added  are  the  phase  converter  and  its  controller,  a  very 
simple  piece  of  apparatus. 

On  page  221   of  our  issue  of  July  22,   191 1,  there  was 
given  an  outline  of  a  method  for  operating  polyphase  mo- 
tors from  single-phase  circuits  described  by  Mr.  E.  F.  W. 
.\lexanderson  in  a  paper  before  the  American  Institute  of 
Electrical  Engineers.     In  this  paper  the  author  discussed 
'"=  theory   of  the   phase   converter  and   reported   the   re- 
ef  experiments   which   indicated   the   correctness   of 
heory.      Even    with    the    25-kw    equipment    employed 
tests  the  efficiency  of  conversion  was  nearly  90  per 
although    the    power-factor   was   low.      The   experi- 
■.    however,    were    so    satisfactory    that    preparations 
made  immediately  for  carrying  them  out  on  a  larger 
....^  and  in  heavy   electric  traction  work. 

Principles  of  the  Phase  Converter 

Any  polyphase  motor  can  be  operated  as  a  single-phase 
notor  by  connecting  one  phase  to  the  line  and  giving  the 


FIG.     I shunt-connected     PHASE     CONVERTER 

(lotor  a  start.  The  latter  will  then  run  at  a  speed  some- 
irhat  less  than  its  polyphase  speed,  and  at  no  load  its  speed 
rill  be  practically  synchronous.  From  all  of  the  primary 
Findings,  including  these  not  connected  to  the  line,  poly- 
'hase  current  can  be  taken  off.  (See  Fig.  i.)  In  this  case 
le  alternating  flux  produced  by  the  line  current  is  cut 
y  the  conductors  of  the  rotating  secondary,  which  may 
e  either  squirrel-cage  or  phase-wound.  The  resulting  sec- 
ndary  current  in  turn  produces  a  magnetizing  force  out 
f  phase  both  in  time  and  in  space  with  the  flux  which 
roduced  it,  and  having  such  a  direction  that,  when  com- 
ined  with  the  first  flux,  a  rotating  field  is  produced.  This 
Dtating  field  cuts  the  primary  windings  not  connected  to 
le  line  and  generates  emf  in  them.  Thus  in  a  simple 
lanner  is  produced  a  converter  for  changing  single  into 
Jlyphase  current. 

!  When  no  current  is  drawn  in  the  three-phase  circuit  the 
lase  voltages  are  equal  and  balanced  in  phase  position, 
.'hen  the  three-phase  circuit  is  loaded  the  simple  converter 
scribed  is  not  commercially  satisfactory,  as  the  phase 
i;,'cs  are  badly  unbalanced. 

-  developed  by  Mr.  Alexanderson  for  the  General  Elec- 

i^  Company,  the  line  phase  of  the  converter  is  connected 

series  with  one  phase  of  the  motor  and  the  second  phase 

the  converter  is  in  series  with  the  other  phase  of  the 

f'ir.     This  arrangement  reduces  the  phase  displacement 

:>veen  emfs.     By  means  of  an  autotransformer,  or   (as 

wn  in   Fig.   2)    extra   turns   on   the   secondary   of   the 

lin   transformer,    a   part   of   the   line   emf    is    introduced 

to  the  second  phase  to  correct   for  phase  displacement 

d  reduction  of  the  induced  emf.     An  exciting  winding 


is  placed  on  the  rotor  of  the  converter  in  addition  to  the 
squirrel  cage  and  is  furnished  with  synchronous  exciting 
current  from  a  small  exciter.  This  permits  the  elimination 
of  the  exciting  current  from  the  main  windings  and  greatly 
improves  the  power-factor. 

Referring  to  Fig.  2,  it  will  be  noted  that  the  trolley  volt- 
age is  reduced  by  means  of  a  transformer.     This  will  in 


FIG.    2 SERIES-CONNECTED    PHASE    CONVERTER 

general  be  necessary,  as  it  will  not  be  economical  to  in- 
sulate motors  for  the  line  potentials  which  will  usually 
be  employed — that  is,  10,000  volts  or  more.  The  secondary 
of  the  transformer  is  provided  with  numerous  taps  for 
the  purpose  of  varying  the  applied  voltage,  and  thus  the 
motor  speed,  and  for  supplying  the  compensating  voltage 
in  the  second  phase.  The  motors  are  connected  permanently 
in  parellel  with  a  reversing  switch  in  the  leads  connecting 
them  with  the  converter. 

The  operation  of  the  converter  will  be  clearer  after  a 
study  of  Fig.  3,  which  is  a  vector  diagram  of  voltages  and 
currents  in  the  circuits  shown  diagrammatically  in  Fig  4. 

Emf  Relations 
In   Fig.   3   the  horizontal  line   00'  represents  the    line 
volts,    Vi.      This    voltage    is    consumed    in    the    converter 


FIG.    3 VECTOR    DIAGRAM    BASED    ON    CIRCUITS    OF    FIG.    4 

counter-emf    Em    (Fig.    3),    in    the    motor  emf  Em,  and 
in  the  impedance  drops  in  converter  and  motor. 

By  induction  an  emf  Ecb  is  generated  in  the  second 
phase  of  the  converter  in  time  quadrature  with  Eca  be- 
cause the  windings  are  in  space  quadrature.  A  part  of 
the  line  voltage,  Vth,  is  introduced  into  phase  b  and  the 
vector  sum  of  it  and  Ech  is  delivered  to  phase  b  of  the 
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motor.  This  is  denominated  f^mk.  By  the  addition  of 
J'(6  it  is  brought  into  practical  quadrature  and  equahty 
with  l'„a  as  desired.  Finally  a  part  of  Fmb  is  used  in 
overcoming  the  motor  impedance,  leaving  as  the  motor 
counter-em  f  limb. 

Current  Relations 
By  the  connection  of  the  phasc-a  windings  of  the  con- 
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Aforar  Converter 

FIG.    4 — TWO-PHASE    CONVERTER    CIRCUITS 

vertcr  and  motor  in  series,  the  former  becomes  a  series 
transformer  the  secondary  of  which  produces  a  current 
practically  equal  to,  and  in  time  quadrature  with,  the 
primary  current.  This  kind  of  a  series  transformer  differs 
from  the  stationary  type  only  in  this  quadrature  relation 
of  the  currents.  The  quadrature  relation,  as  already  sug- 
gested, is  due  to  the  production  of  the  secondary  current 
by  the  motion  of  the  secondary  conductors  through  the 
primary  flux.  The  tlux  is  approximately  in  time  quad- 
rature with  the  primary  current,  and  the  secondary  cur- 
rent is  in  time  phase  with  the  flux,  being  produced  by  mo- 
tion  through   it. 

Referring  then  to  I^'ig.  3,  it  will  be  noted  that  a  cur- 
rent /((  is  drawn  through  phase  a,  its  value  and  phase  posi- 
tion depending  upon  the  load  and  the  impedance  of  the 
circuit.    There  is  also  drawn  through  the  auto-transformer 
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FAC.   5 PERFORM.VNCE   AT  VARIOUS   KVA   INPUTS  TO  CONVERTER 

AND    MOTORS 

a  current,  la.  due  to  the  connection  of  part  of  its  turns 
in  phase  b.  Its  relation  to  /i,  the  current  in  phase  h.  is 
determined  by  the  proportion  of  turns  included  in  phase 
b.     The  line  current  is  the  vector  sum  of  la  and  !n. 

The  current  in  phase  b.  being  the  secondary  current  in 
a  series  transformer,  is  proportional  to  the  primary  cur- 
rent, and  with  the  same  number  of  turns  in  each  wind- 


ing the  two  sliould  be  eciual.  Moreover,  as  explained,  they 
should  be  in  time  quadrature  in  this  case  and  would  be  so 
but  for  the  presence  of  impedance  and  magnetizing  cur- 
rent. 

The  effect  of  impedance  can  be  eliminated  by  the  auto- 
transfcirnier  voltage.  The  synchroTious  excitation  elimi- 
nates the  latter,  the  theory  being  as  follows:  In  an  ordinary 
stationary  transformer  the  primary  and  secondary  currents 
cannot  be  exactly  equal  and  opposite  or  there  would  be 
no  magnetization  of  the  core.  The  phase  displacement  is 
therefore  just  enough  less  than  180  deg.  to  produce  a  re- 
sultant sufficient  to  set  up  the  required  flux.  In  a  two- 
phase  converter  the  same  argument  applies  to  the  quad- 
rature relation.  With  equal  currents  in  quadrature  there 
would  be  no  magnetizing  current.  The  phase  displacement 
then  automatically  adjusts  itself  to  some  value  less  than 
90  deg.  to  produce  the  required  magnetizing  component. 
In  the  case  of  the  stationary  transformer,  if  an  extra  wind- 
ing carrying  time  quadrature  magnetizing  current  were 
introduced  the  phase  displacement  could  be  given  the  ideal 
value  of  180  deg.,  or  if  the  extra  current  were  increased 
above  the  necessary  value  the  phase  displacement  would 
be  more  than   180  deg.     Obviously,  the  flux  could  not  be 


FIG.    6 — REPULSION     SERIES     LOCOMOTIVE     MOTOR 

increased  or  the  counter  enif  would  be  greater  than  the 
applied  emf.  The  primary  and  secondary  currents  must, 
then,  automatically  produce  a  demagnetizing  component 
to  keep  the  flux  at  its  proper  value.  In  the  phase  con- 
verter an  extra  winding  on  the  secondary  produces  any 
desired  phase  displacement  between  I„  and  h,  which  would 
be  in  time  quadrature  with  exact  neutralization  of  mag" 
netizing  component.  In  Fig.  3,  Ici  represents  the  extra 
component  in  quadrature  with  the  theoretical  position  ofi 
h\  that  is,  exact  neutralization  of  magnetizing  component.i 
A  study  of  Fig.  3  shows  that  the  result  of  all  of  the  three 
corrective  devices  is  to  produce  a  good  phase  balance  ^"  ' 
a  high  power-factor. 

Split-Phase  Locomotive 

As  stated  before,  the  General  Electric  Company  some  two 
years  ago  constructed  a  locomotive  to  test  the  phase  con- 
verter on  a  larger  scale.  An  experimental  locomotive  was 
equipped  with  a  200-hp  motor  arranged  as  a  phase  con- 
verter. This  had  a  squirrel-cage  rotor  and  was  tested 
with  and  without  an  exciting  winding. 

One  axle  of  this  locomotive  was  equipped  with  a  motor 
of  about  230-hp  rating,  having  a  temporary  steel  cylin- 
drical rotor  containing  no  winding.  While  this  was  a  make 
shift,  the  skin  efifect'  in  the  steel  at  starting,  when  th« 
secondary  current  has  line  frequency,  undoubtedly  was  ol 
great  assistance   in   producing  good   starting  torque. 
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With  this  crude  locomotive  a  number  of  satisfactory  tests 
/ere  made  under  very  severe  conditions.  It  was  accel- 
rated  while  the  trolley  contact  was  frequently  interrupted, 
/ithout  any  evil  effect.  As  the  phase  converter  runs  light, 
loses  little  speed  when  the  supply  current  is  interrupted 
ven  for  a  half  minute  or  so.  Its  rotor  momentum  is 
onsiderable,  and  there  is  no  resistance  except  friction 
nd  windage,  the  excitation  failing  with  the  power  sup- 
ly.  A  still  more  severe  test  was  the  application  of  full 
•olley  voltage  with  the  locomotive  at  standstill,  the  con- 
erter  running  at  greatly  reduced  speed  and  with  the  con- 
oller  at  full-speed  position.  Under  these  extraordinary 
rcumstances  the  converter  accelerated  rapidly  and  the 
:otor  developed  sufficient  torque  to  slip  the  wheels.  As 
climax  the  trolley  was  lowered  for  a  minute  with  the 
licomotive  at  full  speed  forward,  the  controller  was  set 
ir  reverse  and  the  trolley  returned  to  position.  The  motor 
■omptly  developed  full  torque  in  a  reverse  direction,  slip- 
ng  the  wheels  as  before. 

These  tests  were  so  satisfactory  that  the  company  pro- 

■eded  to  develop  a  i6oo-hp  converter  and  designed  a  loco- 

ijotive  nov^f  under  construction  having  six  motors  of  300- 

\.h  each   intended   to   produce   a   45,000-lb.   tractive   effort 

ij   15  miles  per  hour,  and  one  of  30,000  lb.  at  22  miles  per 

)ur. 

'">•^  the  basis  of  experimental  data  now  in  hand  the  com- 
-  engineers  have  been  able  to  compute  the  character- 


Progress    of    Work    of    California    Committee    on 
Inductive  Interference 

The  committee  representing  the  electric-wire  interests  of 
California,  authorized  by  the  State  Railroad  Commission  to 
investigate  inductive  interference  between  power  and  coni- 
numication  lines  and  to  make  recommendations  for  commis- 
sion rulings  to  prevent  undue  interference,  has  had  a  force 
of  five  to  eight  experimenters  and  computers  in  the  field 
since  the  first  of  the  year.  This  staff,  which  is  engaged  in 
collecting  and  computing  data,  is  equipped  with  a  large 
amount  of  apparatus,  including  an  oscillograph  having 
three  vibrators,  noise  standards,  an  impedance  bridge,  com- 
plete equipment  for  harmonic  analyses,  and  instruments  of 
various  kinds.  The  total  value  of  this  apparatus  approxi- 
mates $9,000. 

Harmonic  analyses  are  made  by  two  methods.  The  first 
employs  the  oscillograph,  the  recorded  waves  of  which  are 
greatly  improved  by  a  distortion  circuit,  containing  induc- 
tance and  capacity,  which  distorts  the  harmonics  approxi- 
mately according  to  the  square.  The  second  method  em- 
ploys a  resonant  shunt,  utilizing  a  circuit  which  contains 
inductance  and  capacity  so  chosen  that  in  combination  with 
the  capacity  of  the  telephone  line  the  whole  circuit  can  be 
n.ade  to  resonate  for  any  particular  frequency  or  harmonic 
whose  magnitude  it  is  desired  to  measure.  The  tiny  cur- 
rents so  obtained,  which  are  too  small  for  direct  measure- 


FIG.    7 DRIVING    AND    PONY    TRUCKS    OF    ARTICULATED    KEITI.S  Ii  ].\ - 


LOCOMOTIVE 


ilics  of  the  new  equipment  as  given  in  Fig.  5.  The  ef- 
f  ency  and  power-factor  are  both  high  and  remain  so  over 
Sfvide  range  of  output. 

The  Repulsion-Series  Locomotive 

\  promising  development  in  single-phase  traction  equip- 
mt  was  described  in  an  article  on  page  144  of  our  issue 
4ed  Jan.  18,  1908,  based  on  a  paper  presented  by  Mr. 
/;xanderson  before  the  American  Institute  of  Electrical 
Ifi;ineers.  The  motor  was  of  the  so-called  series-repul- 
s  1  type,  with  which  Mr.  Alexanderson's  name  has  been 
aociated  for  the  past  five  years.  As  stated  in  our  is- 
S;  just  referred  to,  the  motor  is  a  commutator  machine 
\Mch  starts  from  rest  as  a  repulsion  motor  and  oper- 
as under  speed  as  a  combined  compensated-series  and  re- 
psion  motor. 

The  repulsion-series  motor  has  recently  been  applied  to 
Hjvy  locomotive  service  by  the  General  Electric  Com- 
Pty,  which  has  built  the  locomotive  illustrated  above  in 
F'-  7-  The  locomotive  is  of  the  articulated  type,  with 
t^'  driving  axles  and  a  four-wheel  pony  truck  to  each 
s<  ion.  The  locomotive  is  equipped  with  four  400-hp  re- 
pnion-series  motors  mounted  on  the  truck  frame  over  the 
j;<-shafts,  to  which  they  are  geared  at  both  ends.  Cranks 


nient,  are  passed  through  a  telephone  receiver,  and  the 
amount  of  noise  produced  therein  is  equated  with  the  noise 
developed  by  a  current  of  sinusoidal  wave  shape  derived 
from  a  Vreeland  oscillator.  The  noise  standard  referred 
to  measures  volume  of  sound  by  equating  the  noise  set  up 
by  the  complex  induced  wave  with  the  noise  produced  by  a 
pure  240-cycle  sine  wave. 

The  parallels  on  which  this  investigation  work  has  been 
completed  are  four  in  number,  all  involving  the  main  trunk 
line  of  the  Bell  system  between  San  Francisco  and  Los 
Angeles.  This  lead  comprises  ten  copper  physical  circuits, 
part  being  loaded  and  some  being  made  into  phantoms. 
The  high-tension  exposures,  all  of  6o-cycle  frequency,  are: 
(i)  a  57,000-volt  line,  20  miles  long;  (2)  a  second  section 
of  the  same  line,  8  miles  long;  (3)  a  22,000-volt  line,  16 
miles  long,  and  (4)  a  33,000-volt  line,  40  miles  long. 

In  all  cases  the  telephone  line  is  on  one  side  of  a  public 
highway  and  the  power  lines  are  on  the  other  side,  with 
an  average  separation  of  60  ft.  The  power  lines  of  the 
two  separate  companies  also  overlap  for  10  miles,  and  since 
they  are  operated  from  sources  not  in  synchronism  and 
neither  one  can  be  shut  down  to  enable  the  influence  of  the 
other  to  be  independently  measured,  the  difficulties  of 
analyzing  inductive  effects  have  been  greatly  increased. 
01  the  jack-shafts  are  connected  to  the  driving  wheels  Again,  since  both  telephone  and  transmission  lines  are  parts 
bjmeans  of  connecting  rods,  each  motor  having  its  own  of  main  trunks,  the  difficulty  of  isolating  sections  of  these 
P«"  of  drivers,  as  shown.  lines  has  added  to  the  difficulties  of  testing. 
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The  Sierra  transmission  system  is  operated  with  a  solidly 
grounded  neutral,  enabling  the  investigators  to  make  a 
thorough  comparison  of  the  inductive  effects  of,  first,  a 
neutral  ground  beyond  one  end  of  the  exposure,  and,  sec- 
ond, a  neutral  ground  beyond  each  end  of  the  exposure,  the 
latter  condition  giving  a  return  path  through  ground  for 
unbalanced  currents  in  the  line  conductors.  On  the  other 
hand,  llie  Coast  Counties  system  is  operated  without  a 
grounded  neutral,  affording  a  certain  number  of  compara- 
tive data  between  grounded  systems  and  ungrounded  sys- 
tems. 

Thorough  investigations  have  also  been  made  of  residual 
and  balanced  currents  and  voltages  in  the  power  systems, 
of  the  shielding  effects  of  other  wires  on  the  telephone  lead, 
of  the  existing  transposition  systems  in  both  the  power  and 
telephone  lines,  and  of  the  relative  locations  of  the  power 
and  telephone  transpositions. 

Analysis  of  the  inductive  effects  has  proved  laborious 
on  account  of  the  large  number  of  different  forms  of  in- 
duction in  action  simultaneously.  These  may  be  listed  as: 
(i)  electrostatic  and  electromagnetic,  (2)  effects  of  bal- 
anced and  of  residual  currents  or  voltages,  and  (3)  longi- 
tudinal and  transverse  induction. 

Longitudinal  induction  is  that  which  sets  up  an  emf  be- 
tween a  wire  and  ground  or  a  current  through  a  wire  with 
a  sjround  return:  transverse  induction  is  that  which  sets  up 


INTERIOR   VIEW  OF  LAB0R.\T0RV,   SHOWING  TESTING   A1'1'.\R.ATL'S 

an  emf  between  two  wires  or  a  current  in  a  circuit  made 
up  of  two  wires  without  a  ground  connection.  Obviously, 
transverse  induction  is  of  chief  interest  in  telephonic  in- 
terference. Each  form  of  induction,  both  transverse  and 
longitudinal,  is  due  in  part  to  electrostatic  and  in  part  to 
electromagnetic  influence.  Any  one  of  the  four  effects  of 
transverse  electrostatic,  transverse  electromagnetic,  longi- 
tudinal electrostatic  and  longitudinal  electromagnetic  is 
also  due  in  part  to  balanced  currents  or  voltages  and  in 
part  to  residual  currents  or  voltages.  In  order,  therefore, 
to  make  a  complete  study  of  transposition  each  of  the  eight 
effects  must  be  considered  independently.  The  transposi- 
tion problem  is  further  involved  by  the  necessary  trans- 
position of  the  telephone  wires  between  themselves  to 
avoid  cross-talk,  which  in  itself  becomes  elaborate  on  a 
heavy  load. 

For  the  exposures  so  far  investigated  it  has  been  im- 
possible to  get  enough  transverse  induction  to  obtain 
oscillograph  records  for  harmonic  analysis.  The  study 
has  therefore  been  limited  to  results  from  the  noise  stand- 
ard and  the  resonant-shunt  apparatus.  Use  of  the  latter 
involves  successive  measurements  of  harmonics,  and  be- 
tween times  it  has  been  found  that  the  load  and  wave-shape 
of  the  power  system  vary.     The  investigation  has  thus  re- 


solved itself  into  a  determination  of  the  residual 
and  currents  on  the  power  system,  which  are  raiii'; 
pared  with  the  main  voltages  and  currents.  And  ■ 
in  turn  required  elaborate  study  of  the  errors  in: 
by  current  and  potential  transformers  in  the  cas' 
higher  harmonics. 

The  joint  committee  has  a  membership  of  fit- 
gineers,  part  of  whom  represent  the  power  interi 
the  communication  interests  and  part  the  coi: 
Funds  have  been  contributed  by  both  the  power  a: 
munication  interests. 

So  far  as  can  be  determined  by  the  committee,  i 
investigation  has  ever  been  undertaken  on  a  S' 
parable  with  this  work  either  in  magnitude  or  thonm 
The  study  has  developed  into  an  investigation! 
greater  scope  and  complication  than  was  origin/ 
pated.  Although  eight  months  have  already 
active  work,  the  investigation  has  not  yet  cove 
ficient  number  of  exposures  of  different  chara 
allow  of  any  general  conclusions.  The  complii 
the  problem  now  appear  to  make  extremely  dfl 
drafting  of  any  general  remedial  measures 
not  be  onerous  to  the  interests  involved,  and 
ject  to  so  many  exceptions  and  alternatives  as  to  1 
ineffective,  but  the  committee  expects  that  witlt| 
time  and  financial  assistance  this  work  can 
serve  as  a  basis  of  rulings  which  will  be  not  onlyl 
tiic  communication  interests  but  also  to  the  powc 
in  the  way  of  standardization  of  construction  and^ 
methods  and  the  reduction  of  interruptions 
Members  of  the  committee  also  feel  that,  more 
than  the  above,  the  work  will  enable  the  Californii 
Commission  to  hand  down  rulings  wdiich  will  in 
(Jnce  linrmful   agitation,  legislation  and  litigatio 


Public  Service  Commission  News 

Massachusetts  Co.vi.mission 

The  Board  of  Gas  and  Electric  Light  Commis?)' 
Massachusetts  has  authorized  the  Suburban  Gas  A 
Company,  of  Revere,  to  issue  $210,000  additional 
meet  the  cost  of  improvements.  The  company  ■: 
issue  $239,000  stock,  but  the  board  states  that,  in 
the  uncertainty  as  to  the  precise  amount  of  future 
tures  for  extensions,  consideration  of  so  much  ot 
tion  as  relates  to  new  stock  for  future  use  may  be 
without  prejudice  until  the  expenditure  has  been  : 
the  reasonable  necessity  for  the  issue  can  be  slv 
clearly.  The  commission  points  out  that  under 
conditions  in  a  prosperous  company  where  such 
ture,  as  it  becomes  necessary,  can  be  financed  read 
wise,  the  approval  in  advance  of  additional  stock 
a  purpose  is  of  doubtful  expediency. 

The  board  has  approved  an  issue  by  the  Worcesi'  Ekt- 
tric  Light  Company  of  1000  shares  of  stock  at  '-^  ' 
meet  improvement  costs.  Li  support  of  its  pe; 
company  submitted  a  statement  of  probable  ex; 
for  plant  additions  amounting  to  about  $i8o,i' 
board  states  that  it  may  be  assumed  that  these  exj 
are  desirable  and  needed  properly  to  meet  a  publi 
and  satisfy  the  public  convenience,  but  that  an  isf- 
stock  on  this  account  does  not  appear  as  nee 
present.  Available  earnings  in  excess  of  oper 
penses,  interest  and  dividends  have  been  ample  t 
all  expenditure  for  new  plant  made  in  the  first  h 
present  year.  The  board  points  out  that  the  ob^ 
pose  of  the  restrictive  statutory  provisions  as  to 
ance  of  stock  is  to  limit  its  amount  to  the  actual 
the  corporation.  The  company  is  advised  to  r 
application  for  stock  to  cover  anticipated  outlay? 
latter  have  be^n  incurred. 
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Wisconsin  Commission 

tlie  request  of  the  People's  Land  &  Manufacturing 
my,  of  Oconto,  the  Wisconsin  Railroad  Commission 
hu;  aken  a  hand  in  the  controversy  between  the  petitioner 
ancthe  Oconto  Electric  Company  and  has  ordered  a  uni- 
for)  schedule  of  rates  to  be  put  into  effect  by  both  com- 
pazes.  After  the  failure  of  the  two  companies  to  consoli- 
da<  in  191 1  a  campaign  of  competition  and  rate  cutting 
setjin  which  has  reached  the  point  where  the  petitioner 
saj  it  can  no  longer  meet  the  rates  established  by  the 
Ociito  Electric  Company  without  putting  its  business  in 
jecsrdy.  The  commission's  investigation  showed  that 
coMctition  has  so  reduced  the  resources  of  both  utilities 
he  conditions  in  which  they  are  now  found  can  no 
be  justified  by  proper  public  policy.  The  rates  pre- 
sc'icd  by  the  commission  at  this  time  are  designed  to  put 
anj:nd  to  competition  and  arc  not  such  as  will  yield  a  rea- 
sokble  return  upon  the  investments.  The  following  rates 
folelectric  lighting  were  prescribed  for  both  companies: 

i  service  charge  of  $1.10  gross  or  $1  net  per  month  per 
acjke  kw  of  connected  load. 

lin  energy  charge  of  6  cents  net  per  kw-hr.  for  the  first 
thtty  hours'  use  per  month  of  the  connected  load,  4  cents 
nejfor  the  next  sixty  hours'  use  per  month,  and  2  cents  net 
fc  all  energj-  used  in  excess  of  ninety  hours  per  month, 
'  lass  A,  consisting  of  residences,  the  active  connected 
-  to  be  taken  as  60  per  cent  of  the  first  500  watts  and 
3  ,  per  cent  of  the  excess;  in  Class  B,  consisting  of  all 
iifallations  not  included  in  Classes  A  and  C,  the  active 
ccnected  load  is  to  be  taken  as  70  per  cent  of  the  first  2.5 
k\and  55  per  cent  of  the  remainder;  in  Class  C,  consist- 
ir|  of  public  buildings,  hotels,  churches,  theaters,  etc.,  55 
p|  cent  is  to  be  taken  as  active. 

{"he  minimum  bill,  which  was  abandoned  during  the  com- 
plition,  is  to  be  $1  per  month. 

."he  power  rates  are  to  consist  of  a  service  charge  of  $1 
glss  or  75  cents  net  per  active  horse-power  per  month, 
all  energy  charge  2  cents  net  for  current  used  equal  to  or 
li3  than  25  kw-hr.  per  month  per  active  horse-power  con- 
nlted,  and  a  charge  of  1.5  cents  net  for  all  excess.  The 
ajlive  load  is  to  be  taken  as  90  per  cent  of  the  first  10  hp, 
7|iper  cent  of  the  next  20  hp,  60  per  cent  of  the  next  30 
H  and  50  per  cent  of  all  over  60  hp. 
(After  an  investigation  on  its  own  motion,  the  commis- 
Sfn  has  ordered  the  Janesville  Electric  Company  to  im- 
ttbve  its  service  immediately.  The  commission  called  at- 
jiition  to  the   fact  that  similar  orders  made  in  the  past 

e  not  been  complied  with  and  that  a  failure  to  do  so  in 
present   instance    will    be    followed   by    an   immediate 

secution  by  the  Attorney-General  under  the  provisions 

the  public  utility  law.  The  order  provides  that  the  utility 
iust  make  a  detailed  report,  both  to  the  commission  and 
ji  the  consumer  who  initiated  the  present  investigation,  of 
jl  interruptions  of  service,  with  the  cause  and  duration 
ji  the  same,  until  the  commission  is  assured  that  the 
pper  improvements  in  equipment  and  distribution  sys- 
Inis  have  been  made. 

Vermont  Commission 

The  New  England  Telephone  &  Telegraph  Company  and 
bre  than  100  subsidiaries  have  been  summoned  before  the 
fermont  Public  Service  Commission  at  Montpelier  to 
j|iow  cause  why  an  order  of  the  board  establishing  maxi- 
Nm  rates  of  ii8  to  $33  for  business  telephones  and  $12 
;)  $24  per  annum  for  residence  telephones,  with  a  10  per 
lent  reduction  in  toll  rates,  should  not  go  into  effect  Dec. 
f.  A  large  array  of  counsel  and  experts  have  been  called 
mo  the  case,  and  the  full  board  is  considering  ii. 

Indiana  Commission 

I   The  Public  Service  Commission  of  Indiana  has  approved 
|he  lease  of  the  Indianapolis  Gas  Company  by  the  Citizens' 


Gas  Company.  In  approving  the  lease  the  commission 
stipulated  a  number  of  terms,  among  them  one  providing 
that  rates  and  dividends  shall  be  on  a  scale  plan.  This 
plan  will  be  much  in  use  hereafter  in  Indiana,  it  is  prob- 
able, in  mergers  of  practically  all  public  utility  companies. 

The  plan  provides  for  the  graduated  decrease  or  in- 
crease in  the  rate  of  return  on  the  investment  as  the  rate 
to  the  consumer  increases  or  decreases.  In  the  present  in- 
stance the  plan  is  that  when  gas  is  sold  by  the  consolidated 
company  at  55  cents  per  1000  cu.  ft.,  which  is  to  be  the 
price  after  Jan.  i,  1914,  the  return  to  the  owners  of  stock 
in  the  leased  company  shall  be  6  per  cent.  When  gas  sells 
at  50  cents  the  return  shall  be  6)/^  per  cent.  When  gas  sells 
at  45  cents  the  return  is  to  be  6^  per  cent,  remaining 
there  no  matter  how  far  the  price  of  gas  descends  there- 
after. The  commission  has  not  specifically  applied  the  de- 
scending rate  of  return  in  this  case. 

The  Public  Service  Commission  of  Indiana  has  decided 
a  case  in  which  the  Hawks  Electric  Company,  of  Goshen, 
sought  to  enjoin  the  city  of  Goshen  by  means  of  a  com- 
mission order  from  expending  money  to  rehabilitate  its 
municipal  plant.  Two  points  in  the  decision  established 
precedents  for  the  commission  on  matters  which  had  been 
in  controversy  since  the  commission's  formation  last  spring. 
These  points  were  to  the  effect  that  such  a  commission  as 
the  Indiana  body  had  no  injunctive  power  of  any  sort  and 
that  the  commission  has  no  power  to  order  a  city  or  other 
utility  owner  to  stop  work  on  a  rejuvenation  of  its  plant, 
even  when  that  work  amounts  practically  to  the  building  of 
a  new  plant,  on  the  ground  that  the  new  plant  will  mean 
wasteful  competition. 

The  city  of  Goshen  has  operated  an  electric  lighting 
plant  for  many  years  and  at  the  time  of  filing  the  com- 
plaint in  this  case  operated  its  plant  in  connection  with  a 
municipal  water  plant. 

The  Hawks  Electric  Company  asked  the  commission  for 
an  order  in  the  nature  of  an  injunction  prohibiting  the  city 
from  installing  machinery  and  appliances  to  be  used  in 
operating  its  electric  lighting  plant. 

In  the  commission's  decision  it  points  out  that  remedy 
on  the  same  questions  might  have  been  had  in  the  courts. 
Since  the  case  has  been  presented  to  the  commission  the 
matter  has  been  carried  to  the  courts  and  is  still  pending 
there.  The  city  went  ahead  with  its  improvements,  which 
meant  practically  the  construction  of  a  new  plant.  It  pro- 
posed to  produce  energy  for  industrial  purposes.  The 
Hawks  company  was  operating  under  a  franchise  given  by 
the  city  in  1902.  The  company  surrendered  its  franchise 
and  took  an  indeterminate  permit  from  the  commission, 
believing  that  under  the  utility  act  it  would  be  immune 
then  from  all  competition  in  case  the  city  should  seek  to 
rehabilitate  its  plant.  The  commission's  order  points  out 
that  the  company  would  have  been  immune  from  any  new 
competition,  but  that  the  commission  had  no  power  to  pre- 
vent the  city  from  rejuvenating  its  old  plant. 

Mr.  James  L.  Clark,  commissioner,  in  his  opinion  on 
the  case,  approved  by  the  other  commissioners,  said:  "As 
we  construe  the  statute  it  has  no  application  here  when 
the  city  is  seeking  to  repair  its  plant,  even  though  the  re- 
pairing amounts  practically  to  a  reconstruction.  If  the  city 
were  preparing  to  string  new  wires  only  or  to  set  new  poles 
or  install  a  new  dynamo,  its  right  to  do  so  would  never  be 
questioned.  Because  it  seeks  to  do  all  these  things  at  once, 
no  doubt  in  the  interest  of  economy  and  better  service,  this 
fact  does  not  make  the  statute  applicable.  The  city  is  now 
operating  its  plant,  and  under  the  evidence  can  continue 
to  do  so  for  some  time  at  least  without  any  repairs  of 
consequence. 

"In  this  case  competition  already  exists.  There  will  be 
no  new  'competition  except  in  quality  of  service.  It  could 
not  be  supposed  that  the  Legislature  intended  to  confer 
judicial  powers  on  this  commission  to  give  relief  where 
ample  relief  had  long  existed  in  the  courts  of  the  State." 
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Current  News  Notes 

Deckease  in  Patents  Issued  in  1913. — According  to  the 
annual  report  of  the  Commissioner  of  Patents,  made  puh- 
lic  Oct.  2,  applications  for  patents  in  the  last  year  totaled 
67,986.  the  largest  on  record  except  for  1912  when  there 
were  69,236.  During  the  year  38,754  patents  were  granted, 
and  5166  trade-marks,  664  labels  and  254  prints  were  also 
registered. 

*  *     * 

A  Veteran  Incandescent  Lamp. — Mr.  S.  II.  McDowell, 
of  VVelland,  Ont.,  reports  that  a  i6-cp  incandescent  lamp 
still  in  use  at  his  home  has  been  in  almost  continuous  serv- 
ice since  1901.  The  lamp  was  first  operated  in  Barrie,  Ont., 
and  later  at  Toronto,  and  has  since  been  in  practically 
nightly  use.  Mr.  McDowell  believes  this  lamp  holds  a 
world's  record. 

*  «     * 

Pennsylvania  Railroad  Safety  Exhihit. — For  the  in- 
struction of  its  employees  the  Pennsylvania  Railroad  held 
an  elaborate  exhibit  of  safety  appliances  and  methods  at 
its  New  York  terminal  Sept.  26.  Besides  the  disjilay  of 
approved  mechanical  and  electrical  apparatus,  practical 
demonstration  was  given  of  the  work  of  resuscitating  a 
workman  who  accidentally  suffers  a  shock  from  the 
third-rail. 

*  *     * 

The  Electric  Belt  Agai.v. — .\  laconic  answer  was  given 
recently  by  Dr.  VV.  A.  Evans,  formerly  commissioner  of 
health  for  Chicago,  who  conducts  the  "How  to  Keep  Well" 
department  of  the  Chicago  Daily  Tribune.  .Xn  inquirer 
wanted  to  know  whether  the  use  of  an  electric  belt  would 
raise  the  blood  pressure  in  the  case  of  rheumatism  or 
paralysis.  The  response  was  as  follows:  "\o;  neither  will 
it  lower  it.     The  only  effect  will  be  on  the  pockctbook." 

*  *     * 

Widening  and  Deepening  of  the  Welland  Canal.— 
The  Canadian  government  has  voted  an  initial  appropri- 
ation of  $2,000,000  for  deepening  and  widening  the  Welland 
Canal,  connecting  Lake  Erie  and  Lake  Ontario,  so  that  it 
will  be  not  less  than  25  ft.  deep  and  not  less  than  200  ft. 
wide.  The  Niagara  peninsula  of  the  Province  of  Ontario 
has  experienced  a  decided  industrial  awakening  since  the 
water-power  of  Niagara  Falls  and  DeCew's  Falls  has  been 
made  available  by  electrical  transmission.  The  shipping 
facilities  of  the  canal,  therefore,  have  become  of  greatly 
increased  importance.  It  is  said  that  the  total  cost  of  the 
improvement  will  run  to  $50,000,000. 

*  *     * 

Voting  Device  for  Congress. — .An  electrical  voting  sys- 
tem is  under  consideration  by  the  rules  committee  of  the 
House  of  Representatives  at  Washington.  Under  this  plan 
members  of  the  House  would  record  their  votes  by  press- 
ing buttons  on  their  desks.  The  votes  would  be  indicated 
on  a  board  in  front  of  the  Speaker's  desk.  The  object  of 
the  device  is  to  save  time.  From  forty  to  fifty  minutes  is 
consumed  in  calling  the  roll  of  435  members  under  the 
present  arrangement.  With  the  improvement  it  is  calcu- 
lated that  only  a  few  minutes  would  be  needed.  With  the 
improved  device  each  member  would  control  four  switches 
labeled,  respectively,  "aye,"  "no,"  "present"  and  "paired." 

*  *     * 
Radio-Telegraphv     Publications. — Persons    interested 

in  radio-telegraph  !>tations  may  secure  from  the  Depart- 
ment of  Commerce,  Washington,  or  from  the  radio  inspect- 
ors in  Boston,  New  York,  Baltimore,  Savannah,  New  Or- 
leans, San  Francisco,  Seattle,  Cleveland  or  Chicago  copies 
of  code  and  abbreviation  charts  published  by  the  govern- 
ment. These  are  on  cardboard,  8' 2  in.  by  14  in.,  and  show 
the  international   Morse  code  and  convention  signals  and 


tiic  list  of  abbreviations  to  be  used  in  radio-communica- 
tion. The  department  also  publishes  a  pamphlet  containing 
a  translation  of  the  International  Radio-telegraphic  Con- 
vention, London,  191 2.  with  its  final  protocol  and  service 
regulations.  These  publications  should  be  in  the  hand'^  <>f 
all  experimenters  in  radio-telegraphy. 


SOCIETY  MEETINGS 

Colorado  Electric  Club. — Mr.  E.  E.  Norton,  of  the 
Standard  Underground  Cable  Company,  Pittsburgh,  Pa., 
addressed  the  Colorado  Electric  Club  at  Denver,  Oct.  2, 
on  the  subject  of  the  manufacture  of  electric  cables. 

*  *     * 

Ij.ectrical  Credit  Association  of  Chicago. — The  an- 
nual meeting  of  the  Electrical  Credit  Association  of  Chi- 
cago will  be  held  at  the  Hotel  LaSalle  in  that  city  on  Nov.' 
14,  beginning  at  2  p.  m.  In  the  evening,  at  7  o'clock,  there 
will  be  a  dinner  to  which  ladies  will  be  invited. 

*  *     * 

Transportation  Arrangements  for  Electric  Vehicli, 
Convention. — Mr.  F.  N.  Carle  has  been  appointed  master 
of  transportation  for  the  coming  convention  of  the  Electric 
N'ehicle  Association  of  America  to  be  held  in  Chicago  on 
Oct.  27-28.  Mr.  Carle  is  arranging  for  a  special  train  to 
leave  New  York  on  the  afternoon  or  evening  of  Satiir- 
day,  Oct.  25. 

*  *     * 

Meeting  of  Pittsburgh  Section  of  A.  I.  E.  E. — The 
meeting  of  the  Pittsburgh  Section  of  the  American  In- 
stitute of  Electrical  Engineers  on  Oct.  14  will  be  addressed 
by  Mr.  H.  O.  Swoboda,  consulting  engineer  of  Pittsburgh, 
who  will  present  a  paper  on  "The  Design,  Construction  and 
Operation  of  Electric  Heating  Apparatus."  The  paper  will 
be  illustrated  by  lantern  slides,  and  a  number  of  prominent 
engineers  have  been  invited  to  take  part  in  the  discussion. 

*  *     * 

Institute  of  Radio  Engineers. — The  second  Institute 
meeting  of  the  current  season  was  held  at  Columbia  Uni- 
versity, New  York,  Wednesday  evening,  Oct.  i,  after  a 
well-attended  informal  dinner.  A  paper  entitled  "Some 
Recent  Radio  Sets  of  the  Marconi  Company."  illustrated  by 
lantern  slides,  was  read  by  Mr.  Roy  A.  Weagant.  Mr. 
Weagant  has  been  engaged  in  the  design  of  the  apparatus 
he  described,  and  his  comments  were  therefore  of  especial 
interest.     The  next  meeting  will  be  held  on  Nov.  5. 

*  *     * 

Montreal  Electrical  Society. — The  following  is  the 
tentative  program  for  the  winter  session  for  the  Montreal 
Electrical  Society :  "The  Conduit  Situation  in  Montreal," 
by  Mr.  G.  M.  Gest ;  "Induction  Motors,"  by  Mr.  B.  T.  Mc- 
Cormick,  of  the  Canadian  .Mlis-Chalmers;  "Fire  Alarm 
Systems,"  by  Mr.  L.  E.  Hamilton,  of  the  Northern  Electric 
&  Manufacturing  Company:  "The  Marconi  System,"  by 
Mr.  A.  E.  Reoch,  of  the  Marconi  Wireless  Telegraph 
Company  of  Canada;  "Transformers,"  by  Mr.  G.  P.  Colt 
of  the  Canadian  Allis-Chalmers. 

*  *     * 

Philadelphia  Section,  I.  E.  S. — The  Philadelphia  Sec- 
tion of  the  Illuminating  Engineering  Society  will  hold  3 
joint  meeting  with  the  Photographic  Society  of  P'hiladel- 
phia  on  Oct.  17  at  8  p.  m.  at  the  Engineers'  Club.  Prof 
George  H.  Hoadley,  the  newly  elected  chairman,  will  pre- 
side at  the  meeting.  Mr.  W.  J.  Serrill  will  give  a  repon 
of  the  recent  Pittsburgh  convention  of  the  I.  E.  S.,  am 
Prof.  A.  W.  Goodspe^d  will  present  a  paper  entitled  "^ 
Simple  Unit  Method'  for  Measuring  the  Intrinsic  Acti 
nicity  of  Flame  and  Surfaces  and  for  the  Practice  0: 
Photography." 
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Hydroelectric  Energy  for  Worcester  Railway  System — II 


Arrangement  of  switching  equipment  and  railway  sub- 
stations— Use  of  large  60-cycle  rotary  converters — 
Operating  methods  which  are  employed  in  the  system 


IN  the  preceding  article  there  was  described  the  supply 
of  120,000-volt  hydroelectric  energy  from  the  lines  of 
the  Connecticut  River  Transmission  Company  to  the 
system  of  the  Worcester  (Mass.)  Consolidated  Railway 
Company.  An  account  of  the  railway  company's  steam- 
plant  generating  facilities  was  also  presented.  The  follow- 
ing paragraphs  describe  the  distribution,  conversion  and 
utilization  of  this  energy  in  the  operation  of  the  electric 
railway. 

The  railway  com- 
pany's switching  sta- 
tion  at  Millbury  is  a 
brick  and  concrete 
structure,  90  ft.  long 
by  19  ft.  wide,  and  one 
story  in  height.  It 
houses  the  25-cycle  and 
60-cycle,  13,200-volt 
feeder  buses  and  mo- 
tor-driven remotely 
controlled  switches 
governing  the  outgoing 
lines  to  the  Madison 
Street,  Texas  and  as- 
sociated substations. 
The  operating  switch- 
board is  located  in  the 
turbine  room  of  the 
power  plant.  The  cen- 
tral portion  is  occu- 
pied by  the  bus,  oil- 
switch  and  disconnect- 
ing-switch  compart- 
ments, the  series  ami 
shunt  transformers 
being  placed  below  the 
floor  level  in  concrete 
compartments  and  run- 
ways. These  are  easilv 
reached  by  raising 
slate  slabs  2  in.  thick 
Incoming  lines  are 
brought  to  the  build- 
ing in  conduit,  crossing 
the  canal  outside  the 
power  station.  The 
outgoing  feeders  pass 
under  the  floor  and 
out  to  the  roof 
through  disconnecting 
switches  and  roof 
bushings.  Besides  the 
two  circuits  from  the  Millbury  plant  to  the  Madison  Street 
substation,  the  company  is  now  installing  a  double  three- 
phase  line  of  No.  I  copper  on  a  single  set  of  poles  between 
Millbury  and  the  Texas  substation.  By  means  of  this  cir- 
cuit 25-cycle  energy  will  shortly  be  supplied  to  Texas, 
Leicester  and  Charlton  City  and  to  the  Webster  substation. 
The  line  is  designed  for  33,000  volts,  but  for  the  present 
13,200  volts  will  be  employed.  The  Sturbridge  substation 
IS  at  present  supplied  from  Charlton  City.     Double-current 


generators  are  now  in  service  at  the  latter  point,  but  this 
substation  will  also  be  supplied  from  the  Millbury  lines 
later. 

The  Madison  Street  substation  in  Worcester  was  origin- 
ally large  enough  to  house  its  present  equipment,  which  is 
noteworthy  through  the  use  of  2000-kw,  60-cycle  rotary 
converters  built  by  the  Westinghouse  Electric  &  Manufac- 
turing Company.  These  machines  were  among  the  first  of 
their  size  placed  in  electric-railway  service  to  be  designed 

for  60-cycle  operation. 

Each  occupies  a  space 

10  ft.  II  in.  long  by  9 
ft.  3  in.  wide,  the  ex- 
treme length  of  the 
machine  along  the 
shaft  and  including  the 
end-play    device    being 

11  ft.  7.5  in.  Each  has 
eighteen  poles  and 
operates  at  400  r.p.m., 
having  six-phase  con- 
nections on  the  alter- 
nating-current side. 
On  the  direct-current 
side  the  machines  each 
deliver  3333  amp  at  600 
volts,  normal  rating. 
They  are  provided  with 
series,  shunt  and  inter- 
pole  field  windings, 
and  their  guaranteed 
efficiencies  are  as  fol- 
lows: 


er  Cent 

Per  Cent 

Load 

Efficiency 

50 

85.5 

75 

91.3 

100 

94.6 

FIG.    I MADISON    STREET    SUBSTATION,    WORCESTER,    MASS. 


The  machines  are 
arranged  for  automatic 
compounding  by  the 
usual  combination  of 
series  excitation  and 
inductance  coils  placed 
in  the  transformer  sec- 
ondary leads.  Each 
rotary  is  provided 
with  a  brush-lifting  de- 
vice controlled  by  a 
hand  lever,  and  this  is 
used  in  starting  the  machine  as  an  induction  motor,  the 
starting  switches  being  operated  by  remote  control  from 
panels  on  the  ground  floor  of  the  substation.  Two 
pilot  brushes  are  left  in  circuit  in  starting  each  ma- 
chine. The  brushes  are  of  an  imported  carbon  and  cop- 
per composition  type,  each  having  four  shunts  and  a  lock- 
ing device.  Three  voltage  steps  are  used  in  starting, 
the  full  pressure  being  430  volts.  Each  brush  to  be  lifted 
is  fitted  with  a  rack  in  which  a  spring-hinged  hook  engages 
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when  tin-  lifting  le%cr  i.s  shifted  toward  the  raised  position. 
The  lifting  arrangement  is  entirely  in<lependent  of  the 
brushes  during  normal  running.  Kach  brush  is  merely 
raised  and  lowered  within  its  own  holder  so  that  the  com- 
mutation is  not  altered. 

Incoming    Lines   and   Transfor.mf.rs 
The  incoming  lines   from   Millhury  terniin.ilc  in  a   liglu- 


FK'.S.     2    AND    3 — 2OOO-KW     WESTlNCiHOUSE     CONVERTERS,     AND 
TRANSFORMERS   FOR   THESE    ROTARIES,    MADISON    STREET 

ning-arrester  house  adjacent  to  the  substation,  from  which 
underground  cables  are  run  to  the  second  story  of  the 
latter.  With  15-in.  spacing  between  conductors,  one  line  is 
carried  on  insulators  supported  on  i^i-in.  pipe  framing, 
12.5  ft.  above  the  floor,  to  W'estinghousc  type  E  15,000- 
volt  automatic  oil  switches.  The  leads  from  the  switches 
thence  pass  through  wall  bushings  of  porcelain  to  the  trans- 
formers supplying  the  two  6o-cycle  rotarics.  Corresi)ond- 
ing  switches  control  the  transformers  for  the  25-cycle 
rotarics,  which  are  supplied  from  the  other  incoming  line. 
The  current  transformers  are  placed  in  the  incoming  lines 
just  inside  the  cable  pot-heads,  and  an  auton;atic  oil  switch 
is  included  in  each  line,  disconnecting  switches  being  in- 
stalled between  the  main-line  oil  switches  and  those  con- 
trolling the  sets  of  transformers  for  each  rotary.  Indi- 
vidual current  transformers  are  provided  in  each  trans- 
former primary  circuit.  The  oil  switches  controlling  each 
bank  of  transformers  for  the  60-cyclc  service  are  housed  in 
concrete  compartments  31  in.  long  and  12  in.  wide  per  phase, 
the  over-all  width  being  50'in.  The  trip  coils  arc  installed 
at  the  roar  (if  tlu-  ccuniiartmcuts,  and  the  ends  of  the  lat- 
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ter  are  protected  by  vertical  concrete  slabs  measuring  ^6 
in.  high  and  6  in.  wide.  These  also  serve  as  foundations 
for  the  pipe  framing  on  which  the  local  disconnecting 
switches  and  current  transformers  arc  supported.  The  oil 
switch  and  bus  room  is  120  ft.  long  and  varies  in  width 
from  14  ft  to  -'  ft.  on  accoimt  of  the  shape  of  the 
building. 


The  transformer  installation  consists  of  three  700-kva, 
1 3,200/430- volt  Westinghouse  air-blast  type  units  for  each 
20oo-kw  rotary  and  two  sets  of  three  550-kw  air-blast  Gen- 
eral Electric  units  for  the  smaller  rotaries.  They  are  all 
located  on  top  of  a  brick  air  duct  in  the  second  story  of 
the  building  immediately  above  the  operating  room.  The 
smaller  banks  are  ventilated  by  a  Buffalo  blower  direct- 
driven  by  a  7.5-hp  General  Electric  induction  motor,  and 
the  larger  sets  by  a  No.  70  Sirocco  blower  <lirect-driven  by 
.111  ii-hp  Westinghouse  induction  motor.  The  secondaties 
are  connected  in  Y,  and  the  series  reactances  in  each  of 
tlie  larger  transformer  circuits  are  installed  in  the  air  duct 
below  the  transformers,  facilitating  the  ventilation  of  the 
reactances  and  economizing  in  space.  The  air  outlets  for 
the  reactance  coils  are  located  in  the  transformer  bases. 
.iiul  a  hood  is  also  provided  by  which  the  air  is  deflected 
from  the  reactances  to  the  room  without  passing  into  the 
transformer  interior  ducts.  The  transformer  room  is  126 
11.  long  by  14  ft.  wide,  and  the  air  duct  is  6  ft.  by  9  ft.  in 


FIG.    5 — SECTION    OF    MILLBURY    SWITCH     HOUSE 

outside  dimensions,  with  a  division  wall  between  the  two 
fan  systems. 

Arrangement  of  Switchboard  at  Substation 
The  present  switchboard  at  Madison  Street  contains 
twenty-four  i6-in.  feeder  panels,  one  20-in.  totalizing  panel, 
lour  20-in.  rotary  panels,  and  four  spares,  with  a  4-ft- 
-pace  at  the  rear  to  facilitate  inspection  and  repairs.  Each 
new  rotary  panel  contains  a  4000-amp  Thomson  watt-hour 
meter,  main  switch,  field  rheostat  handle,  circuit-breaker 
and  ammeter.  The  alternating-current  panels  for  the  new 
rotaries  each  contain  a  set  of  starting  switches,  a  200-amp 
ammeter,  overload  shunt-trip  relay  and  pilot  lamps  showing 
the  position  of  the  13.200- volt  oil  switches  on  the  second 
floor.  These  panels  are  located  against  the  wall  at  the  side 
of  each  2000-kw  rotaS^,-.  Field-reversing  switches  and 
equalizer  and  positive  and  negative  switches  are  all 
mounted  on  the  rotary  frames.  The  totalizing  panel  on 
the  main   switchboard  contains  a   15,000-amp  ammeter,  a 
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■50-volt  voltmeter  and  a  curve-drawing  ammeter  and  volt- 
neter  of  the  same  type.  There  are  eleven  500,000-circ. 
nil.  600-volt  tie  lines  between  Madison  Street  and  the  Fre- 
[lont  Street  stations  which  facilitate  the  equalization  and 
mergency  handling  of  loads  in  the  city  of  Worcester. 
.,ow-tension  alternating-current  cables  between  transform- 
rs  and  rotary  starting  panels  are  run  in  ducts  built  into 
he  substation  wall,  with  pull  boxes  opening  onto  each 
loor. 

The  Leominster,  West  Boylston,  West  Berlin  and  North- 
)oro  substations  are  each  supplied  with  energy  from  the 
riinton  substation  of  the  transmission  company  through  a 
hree-phase  No.  l  copper  line  carried  on  wooden  poles  and 
)wned  by  the  Consolidated  company.  Disconnecting 
witches  are  installed  at  convenient  points  in  these  lines 
or  sectionalizing  purposes.  The  poles  are  of  chestnut,  35 
t.  in  length,  set  on  the  average  100  ft.  apart,  and  the  line 
s  supported  on  Locke  No.  315  insulators  carried  on  a  lo-ft. 
ross-arm.  The  substations  are  designed  along  standard 
ines,  the  300-kw  rotary  being  the  usual  unit  of  equipment. 
rhe  West  Boylston  installation,  shown  in  the  accompanying 
ihotographs,  is  representative  and  consists  of  two  300-kw 
A'estinghouse  rotaries,  six  iio-kw  General  Electric  13,200/ 
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•IG.     6 DIAGRAM     OF     CONNECTIONS,     MILLBURY     SUBSTATION 

i/O-volt  oil-cooled  transformers,  two  45-kw  reactance  coils 
ind  a  four-panel  switchboard  '^Yz  ft.  long,  housed  in  a  con- 
Tete  and  brick  building  which  is  40  ft.  by  30  ft.  in  inside 
limensions. 

■  The  incoming  line  is  brought  through  choke  coils  and 
selector  switches  with  niultigraph  lightning  arrester  con- 
liections,  the  transformers  being  arranged  in  a  single  row 
•vith  the  rotaries  in  front.  Tlie  usual  direct-current  feeder 
•quipment  is  installed  on  the  switchboard  panels.  Auto- 
iiatic  oil  switches  are  installed  in  the  transformer  primary 
eads  and  practically  the  entire  ccpiipment  is  in  sight  on 
.he  working  floor  of  the  building.  The  telephone  facilities 
nclude  both  public  and  private  lines.  At  Fitchburg  a 
ioo-kw  rotary  converter  with  three  iio-kva  oil-cooled 
ransformers  and  auxiliary  equipment  is  housed  in  a  19-ft. 
ly  2i-ft.  brick  extension  of  the  Connecticut  River  Trans- 
nission  Company's  main  9000-kw  substation  in  the  out- 
kirts  of  the  city.  A  switchboard  with  two  i6-in.  panels, 
ine  for  the  alternating-current  and  the  other  for  the  direct- 
urrent  side  of  the  rotary,  is  in  service,  a  single  500,000- 
>rc.  mil  feeder  being  all  that  is  needed  for  the  Consolidated 
ervice  in  this  district.  The  compactness  of  the  arrange- 
ment is  noteworthy. 


At  Northboro  a  typical  substation  built  in  connection  with 
an  established  steam-generating  plant  now  held  for  auxiliary 
service  is  in  operation.  Here  there  are  two  300-kw  rotaries, 
with  transformers  and  auxiliary  apparatus  installed  in  a 
section  of  the  engine  room  19  ft.  by  55  ft.  in  dimensions. 
In  this  substation  the  arrangement  of  incoming  line  and 
choke   coils   is   unusually    straightforward.     The   wires  are 


FIGS.     7    AND    8 300-KW    ROTARIES,    FITCHBURG    SUBSTATION, 

AND    LIGHTNING    ARRESTERS,    WEST    BERLIN     SUBSTATION 

carried  on  insulators  supported  on  pipe  framing  after  being 
brought  into  the  building  through  roof  bushings  housed  in 
30-in.  by  36-in.  inclined  openings.  The  choke  coils  are 
mounted  on  horizontal  axes  on  insulating  supports  ca.rried 
on  the  framing  as  shown,  and  the  utilization  of  space  other- 
wise of  no  value  is  of  interest.  The  negative  and  equalizer 
buses  are  installed  under  the  floor  of  the  substation,  and  the 
switchboard  controls  the  direct-current  supply  to  feeders 
caring  for  the  power  demands  of  cars  operating  in  the 
Marlboro,  Northboro,  Westboro  and  Shrewsbury  district. 
The  alternating-current  sides  of  the  rotaries  are  controlled 
from  separate  panels  near  the  machines. 

The  company's  double-circuit  33,000-volt  line  construc- 
tion employs  a  standard  pole  about  35.5  ft.  high  above  the 
rail.  The  high-tension  wires  are  spaced  in  36-in.  equilateral 
triangles  and  are  carried  on  pin-type  insulators  on  7-ft. 
and  i2-ft.  cross-arms  with  metal  braces.  The  feeders  are 
carried  on  5-ft.  arms  spaced  24  in.  apart;  the  trolley  brack- 
ets are  9  ft.  6  in.  long  on  tangents,  and  a  telephone  cross- 
arm  3  ft.  long  is  provided  immediately  above  the  latter.  At 
crossings  double  cross-arms  are  installed  and  the  insulators 


FIG.    9 2OO-KW    ROTARY    AND    SWITCHBOARD,    NORTHllORO 

are  spanned  by  Thomas  No.  71 11  line-wire  protectors. 
At  Millbury  Junction,  Mass.,  the  66,000-volt  lines  of  the 
Connecticut  River  company  cross  the  tracks  of  both  the 
Consolidated  company  and  the  Boston  &  Albany  Railroad. 
The  arrangement  of  suspension  insulators  in  the  second- 
named  crossing  deserves  mention.  Each  phase  wir°  is  at- 
tached to  three  insulators  at  the  ends  of  the  cross-arms  of 
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75-ft.  steel  lowers  anchored  on  each  side  of  the  span,  the 
latter  being  about  170  ft.  in  length.  The  conductors  are 
hung  10  ft.  apart  in  a  vertical  plane  and  about  16  ft.  apart 
liorizontally.  Suspcn.sion  insulators  of  the  five-disk  size 
arc  used  to  carry  the  strain  of  the  No.  00  line  wires  em- 
ployed in  this  crossing.     The  25-ft.  span  across  the  Con- 
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solidated  track  is  eflfected  by  the  use  of  a  pair  of  A-frames 
about  50  ft.  high,  carrying  pin-type  insulators. 
Plant  Operating  Practice 
The  Fremont  Street  station,  containing  the  original 
engine-driven  generators  of  the  Worcester  lines,  now  has 
seven  engine-driven  units  installed.  All  are  of  the  cross- 
compound  condensing  type,  with  twelve  water-tube  boilers. 
This  station  has  a  coal-storage  yard  of  20,000  tons  capacity 
and  is  located  alongside  the  main  line  of  the  Boston  & 
Albany  Railroad  in  the  southern  part  of  Worcester.  An 
extensive  coal-handling  system  is  in  service  at  this  point, 
but  no  further  description  need  be  given  here  of  the  com- 
pany's steam  plants,  for  these  are  gradually  being  retired  in 
favor  of  hydroelectric  service,  with  the  exception  of  the 
turbine  station  at  Millbury.  It  is  the  company's  practice 
to  operate  an  830-kw  engine-driven  generator  at  Fremont 
Street  to  handle  the  requirements  of  all-night  operation  on 
the  system.  Hourly  cars  are  operated  on  the  principal 
streets  of  Worcester  throughout  the  night,  and  the  trolley 
is  maintamed  alive  elsewhere.  All  substations  are  shut 
down  about  midnight  and  started  about  5  :30  a.  m.     .\t  the 
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FK;.    I  I FORM    OF    DAILY   GENERATING   STATION    AND   SUB- 
STATION   LOG    SHEET 

Charlton  City  plant  one  of  the  existing  double-current  gen- 
erators will  be  utilized  as  a  rotary  converter  in  the  fall,  but 
the  night  service  will  continue  to  be  handled  from  Worces- 
ter as  above  outlined. 

Daily  generating  station  and  substation  logs  are  kept,  the 
latter  exhibiting  with  considerable  detail  the  meter  readings 


at  the  starting  and  stopping  of  all  rotaries,  maximum  volts 
and  amperes,  minimum  voltage,  hours  of  machine  opera- 
tion, reports  of  switches  opened,  with  authorization, 
records  of  power  off  the  direct-current  bus,  opening  of 
circuit-breakers,  and  charging  and  condition  of  lightning 
arresters.  In  general,  substations  containing  one  or  two 
rotaries  are  operated  by  two  men  on  twelve-hour  daily 
shifts. 

The  steam-plant  organization  is  somewhat  unsettled  in 
view  of  the  expansion  of  the  Millbury  station  and  the  use 
of  purchased  power,  but  as  a  rule  the  organization  of  such 
plants  follows  the  usual  lines  of  a  chief  engineer  and  three 
watch  engineers,  with  subordinates  depending  in  number 
.ind  duties  upon  the  character  of  the  load.  The  Madison' 
.'street  substation  will  require  one  chief  operator,  two  assis- 
tant operators  and  probably  three  additional  assistants 
when  the  installation  of  the  20oo-kw  rotaries  is  fully  com- 
pleted. The  size  of  the  system  permits  more  or  less  inter- 
changing of  operators.  The  work  of  the  department  of 
power  stations  is  in  immediate  charge  of  a  superintendent. 


FIG.    12 — MAP   OF   MAIN    LINES,    WORCESTER   CONSOLIOATEU 
STREET   RAILWAY  COMPANY 

whose  headquarters  are  at  the  Market  Street  carhouse  in 
Worcester.  All  chief  operators  and  chief  engineers  report 
to  this  point.  Mr.  W.  M.  Finlayson  is  superintendent  of 
power  stations,  and  Mr.  Henry  C.  Page  is  general  manager 
of  the  Worcester  Consolidated  system. 

The  engineering  department  of  the  Worcester-Springfield 
systems,  with  headquarters  at  Springfield,  Mass.,  handled 
the  greater  part  of  the  Consolidated  company's  engineering 
in  connection  with  the  foregoing  improvements,  which  rep- 
resent an  expenditure  of  nearly  $500,000  within  the  past  two 
years.  The  engineering  of  the  Connecticut  River  Trans- 
mission Company's  system  in  connection  with  the  improve- 
ments at  Millbury  and  its  latest  steel-tower  line  construc- 
tion, as  well  as  the  developments  on  the  Deerfield  River, 
was  handled  by  the  Power  Construction  Company,  of  Shel- 
burne  Falls.  Mass.,  Mr.  George  W.  Bunnell  being  presiden* 
of  the  organization.  This  company  also  handled  the  engi- 
neering for  the  60-cycie  rotaries  north  of  Worcester  and  in 
the  Madison  Street  substation,  subject  to  the  approval  of 
the  Worcester  company's  engineers. 
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Theory,  Design  and  Operation  of  Head-Lamps 


Articles  covering  the  basic  principles  of  the  illumination  relations 
of,  the  design  of  light  sources  for,  and  the  service  performance  of 
head-lamps.  By  Charles  R.  Sugg,  A.  R.  Dennington  and  L.  C.  Porter 


Basic  Principles  of  Head-Lamp  Illumination 

By  Charles  R.  Sugg 

It  is  convenient  and  customary  in  discussing  matters  of 
the  kind  under  consideration  to  assume  ideal  conditions 
upon  which  to  base  a  theory,  and  in  this  paper  point 
sources  of  light  and  reflectors  and  lens  of  100  per  cent 
efficiency  will  be  assumed. 


FIG.    I — PAR.\B0L1C    REFLECTOR    WITH    LIGHT    SOURCE    AT   FOCUS 

In  order  to  direct  all  the  rays  of  light  projected  from 
a  reflector  it  is  necessary  that  the  reflector  be  so  designed 
that  every  ray  of  light  impinging  on  its  surface  will  he 
redirected  in  a  line  parallel  with  the  axis  of  the  reflector. 
This  is  done  by  what  is  known  as  a  parabolic  reflector.  In 
the  case  of  reflected  light  the  source  of  light  must  be  placed 
at  the  focal  point  or  focus. 

Assuming  the  light  source  to  be  placed  at  0  in  the 
focus  of  the  reflector  (Fig.  i),  there  will  be  a  cone  of 
light  as  shown  by  0  which  will  not  be  under  the  influence 
of  the  reflector  and  will  be  subject  to  the  law  of  inverse 
squares,  as  is  well  known,  but  the  remaining  light  flux, 
indicated  by  the  cross-sectioned  part  of  the  sphere,  will 
fail  within  the  reflector  and  be  projected  along  the  lines 
'jb  parallel  to  the  axis  -Y.  This  flux  is  no  longer  governed 
5y  the  law  of  inverse  squares  but  in  a  clear  non-absorbing 
Ticdium  will  be  projected  to  infinity  without  increase  or 
iecrease  of  intensity.  As  the  direct  rays  included  in  the 
ingle  are  subject  to  the  law  of  inverse  squares  and  very 
"apidly  become  ineffective,  it  is  convenient  and  not  inac- 
•iirate  to  neglect  them  for  the  present  and  consider  only 
he  parallel  rays. 

.'\ssuming  the  light  flux  representing  the  direct  rays  to  be 
'ine-fifth  of  the  total  flux  of  the  source,  then  the  reflected 
ilux  will  be  four-fifths  of  the  total  flux.  As  411  is  the  total 
lux  from  a  unit  light  source,  the  reflected  flux  will  be 
our-fifths  of  411  or  i6x  h-  5,  which  will  be  concentrated 
■■ithin  the  circle  whose  diameter  is  equal  to  the  diameter 
f  the  reflector.  The  area  under  the  assumptions  will  have 
onstant  intensity  at  all  distances  from  the  source.  The 
uestion  "What  is  the  candle-power  of  reflected  light?" 
'i  often  asked.  From  the  foregoing  it  is  readily  seen  that 
3  the  projected  beam  does  not  diminish  in  intensity  the 
•rm  is  a  misnomer,  but  one  can  state  what  would  be  the 
andle-power  of  unreflected  light  placed  at  the  same  point 
nd  producing  the  same  intensity  on  an  equal  area  at  a 
i^ecified  distance,  and  as  the  unreflected  light  would  vary 
1  accordance  with  the  law  of  inverse  squares,  the  value 


of  the  effective  candle-power  would  vary  in  the  same  ratio. 

If  the  reflector  be  so  designed  as  to  give  a  small  angle 
of  divergence,  ot,  the  law  of  inverse  squares  becomes  effec- 
tive again,  but  instead  of  making  measurements  from  the 
center  of  the  source  the  measurements  must  be  taken  from 
the  point  M,  where  the  outer  rays  at  the  edge  of  the  re- 
flector, if  projected  backward,  cross  the  X  axis  of  the 
reflector.  This  point  is  the  "virtual"  center  or  focus  of 
the  light  beam.  The  light  flux  at  the  front  edge  of  the 
reflector  can  be  ascertained,  and  having  the  distance  Z 
(Fig.  l),  one  can  determine  the  candle-power  required  at 
M  to  produce  the  same  light  flux.  This  value  of  candle- 
power  will  be  constant  for  all  distances,  but  it  must  not 
be  forgotten  that  all  calculations  must  be  based  on  meas- 
urements taken  from  point  M  as  the  origin  and  not  the 
center  of  the  light  source  O. 

Consider  now  the  projection  of  light  by  use  of  a  lens  L 
(Fig.  2),  still  using  a  point  source  located  in  its  focus  O 
and  designed  to  project  parallel  rays.  The  same  reason- 
ing applies  to  this  as  to  the  parabolic  reflector,  except  that 
only  the  amount'  of  light  included  in  the  beam  is  that  in- 
cluded in  the  cone  represented  by  the  angle  6  (Fig.  2). 
In  order  to  include  more  of  the  light  in  the  beam,  one  may 
provide  a  suitable  reflector,  as  shown  at  R  (Fig.  2).  The 
only  type  of  reflector  suitable  for  this  is  a  spherical  re- 
flector located  behind  the  light  source  at  such  a  distance 
that  its  center  or  focus  will  coincide  with  the  light  source. 
This  reflector  will  reflect  each  ray  of  light  back  through 
the  light  source,  thus  doubling  the  intensity  of  the  ray, 
provided  that  none  of  it  is  absorbed.  The  discussion  rela- 
tive to  the  reflected  parallel  beam  and  slightly  divergent 
beam  outlined  under  the  above  paragraph  relative  to  re- 
flectors holds  good  for  the  lens  both  without  and  with  the 
reflector. 

Assume  now  some  concrete  cases  and  apply  the  above 
discussion  to  them,  still  assuming  ideal  conditions.  Re- 
ferring again  to  Fig.  i,  take  Kj  =  9  in.  and  X^=  13  in.; 
then  F  =  1.5  in.  The  area  of  the  beam  will  be  1.75 
sq.  ft.  The  total  light  reflected  in  lumens  is  11.31  times 
the  mean  spherical  candle-power  of  the  light  source,  which. 


FIG.   2 PARALLEL   LIGHT  RAYS   DELIVERED   FROM    POINT  SOURCE 

THROUGH    A    LENS 

for  an  arc  lamp  may  be  taken  as  650  mean  spherical  candle- 
power.  The  total  light  flux  is  7351.5  lumens,  which,  di- 
vided by  1.75,  will  give  an  average  of  4200  lumens  per 
square  foot  over  the  cross-section  of  the  beam.  .Assuming 
a  distance  of  i  ft.  from  the  source,  the  candle-power  of 
a  lamp  at  the  same  point  would  be  4200  cp,  and  at  100  ft.,. 
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accoriliiig  to  tlic  law  of  inverse  squares,  woiiM  be  10,000 
times  this  ninoiint,  or  42,000,000  cp. 

In  tile  case  of  a  divergent  ray,  if  a  be  assumed  as  I  deg., 
the  illuminated  field  at  a  distance  of  800  ft.  will  be  ap- 
proximately jH  ft.  in  diameter,  and,  using  the  same  arc 
lamp  as  specified  above,  the  divergent  ray  projected  liack- 
ward  will  cross  the  .V  axis  at  M,  approximately  44  ft.  from 
the  front  of  the  reflector.  The  average  illumination  at 
the  front  of  the  reflector  will  be  approximately  the  same 
as  for  the  parallel  ray,  that  is,  4200  lumens  per  square 
foot.  To  produce  this  illumination  by  an  unreflected  light 
source  at  M  would  require  a  lamp  of  approximately 
8,132,000  cp.  The  illumination  at  any  other  point  in  front 
of  the  reflector  may  be  determined  by  the  inverse-square 
law  by  using  this  value  and  referring  to  point  A/  as  an 
origin.  One  can  then  refer  to  the  lamp  as  equivalent  to 
an  8.i32.f:oo-cp  source. 

With  ar.  18-in.  lens  designed  to  subtend  the  same  spher- 
ical segment  as  the  reflector  just  described,  there  will  be 
only  1.26  lumens  to  be  projected  and  the  average  inten- 
sity of  the  ray  will  be  468  lumens  per  square  foot,  which, 
if  taken  at  100  ft.  from  the  source,  would  be  equivalent 
to  an  unreflected  lamp  of  4,680.000  cp.  With  a  divergent 
ray  of  i  deg.,  as  before,  the  beam  would  be  equivalent  to 
that  from  a  source  of  approximately  906,000  cp  located 
at  M.  By  using  the  reflector  R  (iMg.  2)  the  values  would 
be  doubled. 

The  above  deductions  have  been  made  under  the  as- 
sumption of  ideal  conditions.  In  practice  these  conditions 
arc  not  realized.  A  reflector  becomes  tarnished  and  ab- 
sorbs a  very  large  portion  of  the  light ;  the  source  is  sel- 
dom placed  in  the  focus  and  is  not  a  point,  but  an  area ; 
particles  in  the  atmosphere  absorb,  reflect  and  refract  the 
light,  thereby  diminishing  its  intensity,  the  amount  of 
which  will  have  to  be  determined  by  experiment.  With  the 
lens  and  reflector  a  small  deposit  forms  on  the  inner  sur- 
faces and  absorbs  a  portion  of  the  light;  it  is  the  writer's 
opinion  that  the  loss  from  this  source  is  small  in  com- 
parison with  the  loss  from  a  tarnished  reflector  and  from 
the  spread  of  the  light  source. 

No  attempt  has  been  made  in  this  discussion  to  give 
values  of  the  coefticients  of  reflection,  refraction  or  absorp- 
tion of  light  for  any  of  the  substances  or  media  which 
are  involved  in  practice,  all  of  which  vary  under  different 
conditions  and   must   be   determined   by   direct   experiment. 


Considerations  in  the  Design  of  Head-Lamp 
Light  Sources 

By  A.  R.  Dennington 

The  rapidly  increasing  use  of  incandescent  electric  head- 
lamps on  automobiles,  street  cars  and  locomntives  makes 
of  interest  in  engineering  circles  a  review  of  tbe  condi- 
tions which  the  lamps  must  successfully  meet. 

The  older  forms  of  illuminants,  oil  and  gas  flames  and 
electric  arcs,  used  in  head-lamp  work  have  met  more  or 
less  successfully  the  rather  exacting  conditions  and  have 
very  largely  determined  the  tvpe  of  fixtures  and  reflectors 
in  use  at  the  present  time.  The  inrandescent  electric  lamp, 
thought  it  has  the  advantage  of  giving  no  fumes  or  soot  to 
discolor  the  reflecting  surface-  and  requiring  none  of  the 
reflector  cut  away  in  order  to  sec\ire  ventilation,  was  not 
imtil  recently  a  rival  of  the  electric  arc  or  gas  flame  for 
head-lamps.  The  reason  for  t'  e  incandescent  lamn  lagging 
behind  was  that  it  has  bien  impracticable  to  construct  a 
lamp  of  sufficiently  high  can(lle-po\fer  having  the  nlament 
arranged  within  a  space  sm.iU  enouglj  to  give  good  results 
with  a  reflector.  The  advent  of  the  ductile  tungsten- 
filament  lamp  has  made  possible  constructions  with  the  in- 
.  candescent  material  woum  in  close  spirals 'and  supported 
so  as  to  occupy  a  very  smaii     -ice.  usually  within  a  sphere 


of  0.25-in.  to  0.5-in.  diameter.     By  concentrating  the  ligl 
source  within  a  small  space  the  effect  produced  by  a  reflei 
tor  or  lens  is  very  much  better  than  if  the  light  source 
larger  and  irregular. 

If  all  the  filament  could  be  placed  at  the  focal  point  of 
perfect  parabolic  reflector,  the  light  would  be  projected  i 
parallel  rays  and  the  only  diminution  in  intensity  with  ii 
creasing  distance  would  be  that  due  to  absorption  and  di 
persion  by  the  dust  particles  in  the  atmosphere.  Undi 
these  conditions  the  surface  illuminated  by  the  beam  wou 
be  a  circle  having  a  diameter  equal  to  the  diameter  of  tl 
reflector.  A  beam  of  light  having  perfectly  parallel  ray 
even  if  it  were  obtainable,  would  be  of  value  only  in  speci 
cases  and  would  not  be  suitable  for  the  illumination  of  tl 
space  ahead  of  a  moving  carriage  or  locomotive.  As  it 
impossible  to  obtain  a  true  point  source  of  light,  the  ra; 
emanating  from  the  portions  of  the  incandescent  filamci 
outside  of  the  focal  point  of  the  reflector  will  diverge  ; 
indicated  in  Fig.  I  by  lines  a  or  will  converge  towai 
a  point  and  then  diverge  as  shown  by  lines  b.  The  d 
verging  rays  emanate  from  portions  of  the  filament  in  fro 
of  the  focal  point  and  the  converging  diverging  ra; 
emanate  from  behind  the  focal  point.  The  rays  from  tl 
portion  of  the  light  source  directly  at  the  focal  point  w 
be  projected  in  parallel  lines  c.  The  amount  of  divergen 
in  any  given  case  depends  upon  the  ratio  of  the  maximu 
distance  of  the  incandescent  material  from  the  focal  poi 
to  the  focal  length  of  the  reflector.  -As  the  focal  length 
the  reflector  is  sm.ili.  varying  from  about  0.875  '"•  to  2.5  ii 


FIG.     I — DIVERGING    AND    CONVERGING    R.WS    FROM    FlUiUi: 

it  is  important  to  have  the  over-all  dimensions  of  the  fi 
nient  of  a  lamp  for  use  in  such  reflectors  as  small  as  p( 
sible. 

Lamps   for  automobile  head-lamp  service  are  placed 
sockets  at  the  rear  of  the  reflector  and  burn  in  a  horizon 
position,  while  in  locomotive  service  the  lamp  is,  in  ma 
instances,  held  in  a  vertical  position  and  can  be  installed 
a  reflector  designed  for  an  electric-arc  lamp  or  an  oil  Ian 
A  reflector  which  is  cut  away  to  allow  the  use  of  an  electr 
arc  or  oil  lamp  is  less  efficient  than  one  designed  for 
incandescent   lamp  and   having  the  opening   for  the  lai 
socket  at  the   apex  of  the  parabola.     In  every  case  pi 
vision  should  be  made  for  adjustment  of  the  socket  so  tl 
the  filament  can  be  centered  accurately  at  the  focal  poi 
In  making  up  lamps  it  is  impossible  to  get  the  filament 
exactly   the   same   position   in   every   bulb   because  of  i' 
fact  that  the  glass  cannot  be  worked  in  exactly  the  sa/ 
manner  each  lime. 

The  curve  of  distribution  of  light  from  a  lamp  with  c(- 
centratcd  filament  (Fig.  2)  shows  that  the  intensity  1 
fairly  uniform  except  opposite  the  tip  of  the  bulb,  where  1: 
intensity  falls  to  a  very  low  value.  This  result  is  attrib  • 
able  to  the  fact  that  the  tip  reflects  or  absorbs  practice' 
all  the  light  rays  falling  on  it  from  the  filament  and  i" 
incandescent  area  is  so  small  that  no  direct  rays  can  pj 
into  the  dark  space  a.  However,  the  tip  is  of  no  sped 
disadvantage  when.the  lamp  is  used  in  a  reflector,  as  • 
non-parallel  reflected  rays  illuminate  the  space  which  d'l 
not  receive  any  direct  radiation  from  the  filament. 

.\  number  of  points  must  be  taken  into  consideration  " 
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mounting  the  filaments  for  head-lamp  service,  as  the  fila- 
ment must  be  able  to  withstand  shocks,  be  within  a  limited 
area  and  have  minimum  cooling  due  to  terminals  and  sup- 
porting wires  or  anchors.  In  the  case  of  automobile  head- 
lamps, where  the  emf  across  the  lamp  terminals  is  only 
about  6  volts  or  7  volts  and  the  candle-power  usually  less 
than  25,  the  filament  is  so  short  and  light  that  it  can  be 
counted  without  any  supports  excepting  the  leading-in 
wires  to  which  the  filament  is  fused,  as  indicated  in  Fig.  3. 
As  the  weight  of  the  filament  is  very  small,  the  bending 
stress  at  a  point  a  near  the  lead  wires  is  slight  and  the 
wire  is  stiflf  enough  to  withstand  it  w-ithout  being  set  into 
vibration.  Moreover,  the  springs  and  pneumatic  tires  of 
the  automobile  prevent  sharp  shocks  from  being  trans- 
mitted to  the  lamp,  and  therefore  the  filament  remains  in- 
tact even  after  it  has  become  brittle  by  being  heated  to 
high  temperatures  for  long  periods.  There  is  little  dan- 
ger of  the  filament  becoming  broken  while  the  lamp  is 
lighted  because  the  temperature  is  high  enough  to  make  the 
tungsten  wire  soft.  If  the  specific  consumption  of  the  lamp 
is  too  low — that  is,  if  the  ratio  of  the  total  watts  to  the 
mean  horizontal  candle-power  is  much  less  than  unity — the 
filament  may  be  so  soft  as  to  sag  out  of  shape  with  its  own 
weight  and  the  useful  life  of  the  lamp  is  materially  re- 
duced. 

The  service  conditions  under  which  lamps  for  locomo- 
tive service  operate  are  much  more  severe  than  for  auto- 
mobile service,  not  only  because  of  the  greater  severity  of 
the  shocks  which  must  be  successfully  withstood,  but  also 
because  only  a  single  lamp  is  in  use  and  because  of  the 
necessity  for  a  thoroughly  reliable  source  of  light.  The 
electric  generators  used  on  steam  locomotives  have  been 
designed  for  operating  arc  lamps  and  therefore  develop 
pressures  of  from  25  volts  to  35  volts.  It  is  essential  that 
incandescent  lamps,  at  least  during  the  transition  period 
from  arcs  to  incandescents,  should  be  designed  to  operate 
at  the  voltages  suitable  for  the  arcs.  Though  a  lower  elec- 
trical pressure  might  be  desirable  from  the  standpoint  of 
ruggedness  of  construction  of  an  incandescent  lamp,  there 
are  disadvantages  which  may  overbalance  any  gain  due  to 
a  short,  thick  filament.  With  a  low-voltage  lamp  it  is 
necessary  to  supply  a  large  current  in  order  to  get  suffi- 
ciently high  candle-power  for  head-lamp  service,  and  con- 
sequently the  difficulties  encountered  in  securing  a  satisfac- 
tory seal  between  the  leading-in  wires  and  the  glass  are 
very  much  increased.  The  expansion  of  the  wires  a  and  b  . 
(Fig.  4)  at  the  top  and  bottom  of  the  press  or  flat  portion 


PIG.   2 — ^VERTICAL   DISTRIBUTION    OF    LIGHT    OF    CONCENTRATED 
FILAMENT  LAMP 

of  the  Stem  where  the  wires  are  sealed  into  the  glass  causes 
a  wedge-like  action  which  tends  to  split  the  glass.  More- 
over, in  order  to  embed  the  large  wires  properly  it  is  neces- 
sary to  use  heavy  tubing  for  the  stem,  and  this  heavy 
tubing  is  more  difficult  to  work  than  light-weight  or 
medium-weight  tubing.  Special  care  must  be  used  to  pre- 
sent stresses  being   set   up   in   the   glass,   as  these   stresses 


may  cause  a  crack  in  the  completed  lamp.  The  heavy  wires 
supporting  the  filament  bring  a  stress  on  the  glass  when- 
ever the  lamp  is  subjected  to  a  shock  in  a  direction  perpen- 
dicular to  the  stem.  Shocks  of  this  nature  occur  frequently 
in  railway  service  when  couplings  are  made  and  when  heavy 
freight  trains  are  being  started.  Instances  have  occurred 
where  the  failure  of  the  lamp  was  due  to  the  breaking  of 


FIGS.    3,    4    A.^JD    5 TYPES    OF     UNSUPPORTED    AND    SUPPORTED 

FILAMENTS 

the  glass  at  a  point  just  below  the  lower  weld  b  in  the 
stem.  The  cause  of  such  breakage  is  generally  a  combina- 
tion of  the  stresses  due  to  manipulation  during  manufac- 
ture and  those  attributable  to  a  sudden  shock  or  change  of 
temperature. 

The  filament  must  be  connected  to  the  leading-in  wires  in 
such  a  way  as  to  give  'good  electrical  contact  and  also 
mechanical  strength.  Short,  thick  filaments  may  be  satis- 
factorily connected  to  the  terminals  by  fusing  the  wire  into 
a  bead  around  the  end  of  the  filament.  However,  if  the 
filament  is  long  it  is  certain  to  vibrate  more  or  less  and  thus 
cause  bending  at  a  point  near  the  leading-in  wire.  The 
continual  bending  results  in  the  fatigue  of  the  material  and 
ultimately  in  breakage.  The  strengthening  of  this  part  of 
the  filament  or  the  distributing  of  the  bending  stress  is 
therefore  necessary.  A  method  which  has  been  tried,  but 
with  indifferent  success,  is  to  wrap  the  filament  around  it- 
self for  a  short  distance  from  the  supporting  wire.  This 
method  did  not  prove  satisfactory,  even  though  it  did 
strengthen  the  wire,  as  the  bending  was  merely  transferred 
to  a  point  at  the  end  of  the  wrapping.  Much  better  results 
can  be  obtained  by  wrapping  the  filament  a  (Fig.  5)  two 
or  three  turns  around  the  leading-in  wire  and  fusing  it  at 
the  end  b.  A  spiral  spring  effect  is  thus  introduced  which 
distributes  the  bending  and  reduces  the  fatigue  of  the 
material.  Vibration  or  bending  of  the  filament  must  be 
eliminated  as  far  as  possible,  and  therefore  the  inter- 
mediate supports  or  anchors  c  must  be  rigid.  The  desired 
rigidity  may  be  secured  by  using  a  tripod  of  small  wires  or 
a  single  heavy  wire,  to  which  is  fused  or  clamped  a  small 
molybdenum  or  tungsten  wire  which  may  be  brought  into 
contact  with  the  filament.  The  wire  actually  coming  in 
contact  with  the  filament  should  be  as  small  as  consistent 
with  the  demands  for  rigidity  in  order  that  the  cooling 
effect  may  be  reduced  to  a  minimum,  and  the  number  of 
supports  should  be  as  small  as  possible.  The  fewer  the 
supports  the  more  nearly  uniform  the  temperature  of  the 
filament  from  end  to  end  and  the  greater  the  life  of  the 
lamp  for  any  given  specific  consumption.  If  portions  of 
the  filament  are  cooled  by  anchors,  the  intermediate  parts 
must  be  heated  to  a  proportionately  higher  temperature  in 
order  to  reduce  the  watts  per  candle  to  the  desired  value. 

The  actual  mean  horizontal  candle-power  of  incandescent 
head-lamps  for  locomotive  service  varies  from  about  50  to 
100  or  more.  Tests  have  shown  that  a  50-cp  lamp  properly 
focused  in  a  parabolic  reflector  will  enable  an  engine  driver 
to  distinguish  an  obstruction,  such  as  that  represented  by 
two  men  in  dark  clothing,  at  a  distance  of  from  600  ft.  to 
1000  ft.,  depending  upon  the  speed  of  the  train  and  the 
clearness  of  the  atmosphere.     As  the  speed  of  the  train  is 
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increased  the  distance  at  which  an  obstruction  can  be  dis- 
tinguished is  decreased.  1  he  measured  distance  in  a  num- 
ber of  tests  has  been  approximately  200  ft.  less  at  a  speed 
of  30  miles  per  hour  than  at  standstill,  other  conditions  re- 
maining unchanged.  The  candle-power  of  lamps  must  evi- 
dently be  greater  for  high-speed  than  for  low-speed  service, 
not  only  because  the  danger  distance  ahead  of  the  train  is 
greater  in  the  first  case  but  also  because  of  the  fact  that 
the  driver  will  not  be  able  to  distinguish  objects  as  readily 
as  when  the  speed  is  low. 

The  space  available  for  the  bulb  of  a  head-lamp  is 
limited  by  the  reflector,  and  it  is  therefore  necessary  to 
use  bulbs  as  small  as  possible  in  order  to  get  the  filament 
at  the  focal  point.  I  f  filaments  for  high  candle-power  are 
placed  in  small  bulbs,  there  is  liable  to  be  early  blackening 
and  consequently  the  useful  life  of  the  lamp  is  reduced. 
However,  recent  experiments  have  shown  that  the  tendency 
to  blacken  can  be  largely  overcome  by  using  an  inert  gas, 
such  as  nitrogen,  at  nearly  atmospheric  pressure  instead 
of  vacuum  in  the  bulb.  Lamps  of  this  type  can  be  made  of 
sufficiently  high  candle-power  to  meet  all  the  requirements 
of  head-lamp  projection  and  seem  destined  to  supplant 
other  sources  of  light  for  this  purpose. 


Performance  of  Incandescent  Head-Lamps 

By  L.  C.  Porter 

Increasing  public  interest  shown  in  the  question  of  loco- 
motive operation  has  brought  about  legislation  on  the  head- 
lamp question  in  several  states.  In  others  the  matter  is 
pending.  Naturally,  this  condition  has  resulted  in  consid- 
erable development  and  study,  both  on  the  part  of  the  rail- 
roads themselves  and  also  on  that  of  the  head-lamp  manu- 
facturers. A  short  account  of  technical  questions  involved 
in  the  production  of  a  head-lamp,  and  some  of  the  recent 
developments,  may  be  of  value  in  bringing  about  intelligent 
and  effective  legislation  on  the  subject. 

The  principal  light  sources  now  available  for  head-lamps 
are  oil  flames,  acetylene-gas  flames,  incandescent  electric 
lamps  and  electric-arc  lamps.  The  light  emitted  by  any  one 
of  these,  to  be  effective  for  head-lamp  service,  must  be  con- 
centrated into  a  beam.  There  are  two  principal  methods 
of  accomplishing  this — one  by  the  use  of  a  lens,  the  other 
by  the  use  of  a  parabolic  reflector.  In  either  case  to  obtain 
good  results  the  light  source  must  be  fairly  well  concen- 
trated at  the  focal  point  of  the  lens  or  reflector. 

.Assume,  for  example,  that  each  "ray"  of  light  emanat- 
ing from  a  light  source  is  of  50-cp  intensity.  If  one  of  these 
"rays"  be  re-directed  so  as  to  coincide  with  another,  the  re- 
sult will  be  100  cp.     As  there  are  a  vast  number  of  50-cp 


the  center  of  S  will  be  reflected  parallel  to  the  axis  of  the 
reflector;  a  ray  b  emanating  at  the  surface  of  the  sphere 
will  be  similarly  bent  upon  reflection,  thus  diverging.  The 
further  away  from  the  focus  the  light  originates,  the 
greater  will  be  the  scattering;  hence  the  less  powerful 
the  beam. 

The  focal  length  of  the  parabolic  reflector  influences  the 


Short  Focui      Long  Focus 


FIGS.    2    AND    3 — P.ARABOLIC    REFLECTORS    OF    DIFFERENT    F' 
LENGTHS 

Spread  of  the  beam.  .Assuming  the  same  diameter  of  lignt 
source,  it  is  evident  that  the  angle  between  the  two  ex- 
treme rays  which  determine  the  spread  of  the  beam  (the 
angle  of  incidence  being  equal  to  that  of  reflection)  will  be 
greater  in  a  short  focus  reflector  than  in  a  long  one  (Fig. 
3).  The  curves  of  Fig.  4  show  the  relation  between  diam- 
eter of  light  source  in  sixteenths  of  an  inch,  focal  length 
of  reflector  in  inches,  and  spread  of  resultant  beam  in 
degrees. 

-As  it  is  practically  impossible  to  concentrate  a  power- 
ful oil  or  gas  flame  into  a  small  volume,  these  light  sources 
are  eliminated  where  a  strong  head-lamp  is  required.  The 
electric  arc  is  a  very  powerful  light  source  of  small  vol- 
ume. Backed  by  the  proper  reflector,  it  will  produce  an 
extremely  powerful,  dazzling  beam.  Many  roads,  especially 
the  double-track  ones  equipped  with  block  signals,  con- 
sider such  a  beam  detrimental  to  the  safe  operation  of 
trains,  owing  to  the  temporary  blinding  of  the  engineer  of 
an  approaching  locomotive,  reflection  from  glass  signal 
lenses,  fog,  etc. 

Between  the  flame  head-lamps  (which  are  really  only 
markers)  and  the  other  extreme  comes  the  incandescent. 
The  present  high-efficiency  drawn-wire  tungsten  can  be 
formed  into  a  lamp  filament  of  high  candle-power  occupy- 
ing a  very  small  space.  With  such  a  light  source  backed 
by  a  good  parabolic  reflector  excellent  beams  can  be  ob- 
tained— beams  of  sufficient  intensity  to  enable  an  engineer 
to  distinguish  a  man  a  thousand  or  more  feet  ahead  of  the 
locomotive,  and  having  spread  enough  to  cover  a  double- 
track  roadbed,  without  throwing  a  powerful  light  onto  the 
glass  signals  along  the  sides  or  over  the  roadbed.  The  ac- 
companying table  gives  the  feet  of  track  covered  by  beams 
having  various  angular  spreads  at  different  distances  ahead 
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FIG.    I — ISOLUX   CURVES  OF   INCANDESCENT   HEAD-LAMP   ILLUMINATION 


rays  emanating  from  a  50-cp  light  source,  by  re-directing 
a  sufficient  number  of  them  a  beam  of  many  times  the 
intensity  of  the  original  light  source  would  be  obtained. 
The  more  nearly  these  rays  approach  coincidence,  the  more 
powerful  will  be  the  beam.  Consider,  for  example,  a  spheri- 
cal light  source  5  of  Fig.  2.  havincr  its  center  at  the  focus 
of  a  parabolic  reflector.    A  ray  of  light  a  emanating  from 


of  the  locomotive.  Fig.  5  is  the  distribution  curve  at  500 
ft.  taken  across  the  beam  thrown  by  a  6-volt,  50-cp  con- 
centrated filament  tungsten  lamp,  backed  by  a  20-in.  metal 
parabolic   reflector  of  j^75-in.   focal   length. 

Fig.  I  shows  the  isoliix  curves  of  the  beam  shown  in  Fig. 
=  :  that  is,  it  shows  the  curves  joining  points  of  equal  ver- 
tical illumination  in  a  horizontal  plane,  passed  through  the 
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jad-larap.*  In  order  to  apply  these  easily  to  a  railroad, 
le  curves  have  been  plotted  as  if  laid  off  along  a  track,  the 
ngth  scale  being  ten  times  that  of  width.  For  example, 
,'ery  point  on  the  o.i-ft.-candle  curve  will  be  illuminated 

ILLUMINATED     AREA     ALONG     TRACK 


Width  op  Track  Covered, 

N  Feet,  at  Different  Dista.vces 

read 
of 

FROM  Headlamp 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1 

1.75 

3.50 

5.25 

7.00 

8.75 

10.50 

12.25 

14.00 

15.75 

17.50 

2 

3.50 

7.00 

10.50 

14.00 

17.50 

21.00 

24 .  50 

28.00 

31.50 

35.00 

i 

5.25 

10.50 

15.75 

21.00 

26.25 

31.50 

36.75 

42.00 

47.25 

5,2.50 

4 

7.00 

14.00 

21.00 

28.00 

35.00 

42.00 

49.00 

56.00 

63.00 

70.00 

5 

8.75 

17.50 

26.25 

35.00 

43.75 

52.50 

61.25 

70.00 

78.75 

87.50 

6 

10.50 

21.00 

31.50 

42.00 

52  .  50 

63. OC 

73.50 

84.  OC 

94.50 

105.00 

7 

12.25 

24.50 

36.75 

49.00 

61.25 

73. 5C 

85.75 

98.00 

110.25 

122.50 

It 

14.00 

28.00 

12.00 

56.00 

70.  OC 

84.  OC 

98.00 

112.0c 

126.00 

140.00 

9 

15.75 

31. SC 

17.25 

63.00 

78.75 

94.  SC 

110.25 

126. OC 

141.75 

157.50 

10 

17. 5C 

55.  OC 

52.50 

70.00 

37.5: 

105. OC 

122.50 

140. OC 

157.50 

175.00 

an  intensity  of  o.i  ft.-candle;  every  one  on  the  0.25 
irve  to  0.25  ft.-candle,  etc.  Therefore,  every  point  in 
e  area  between  these  two  curves  will  receive  an  illumi- 
ition  of  not  less  than  o.i  nor  more  than  0.25  ft.-candle. 
milarly  with  the  other  curves. 

Tests  by  various  railroads  seem  to  indicate  that  it  is 
!cessar\-  to  throw  an  intensity  of  from  0.05  to  o.io 
-candle  on  a  man  in  dark  clothes  to  render  him  visible  at 
cm  800  ft.  to  1000  ft.  on  a  railroad  track.  It  is  seen  that 
e  0.10  ft.-candle  curve  extends  1540  ft.  ahead  of  and  di- 
ctly  in  front  of  the  head-lamp — 1000  ft.  if  17  ft.  to  one 
de  of  the  center  of  the  beam,  etc.    Tests  have  also  shown 
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'      4 — CURVES    SHOWING    SPREAD    OF    BEAM    FROM    PARABOLIC 

|:EFLECT0RS    OF    VARIOUS    FOCAL     LENGTHS     EQUIPPED    WITH 

'ARIOUS-SIZED   LIGHT  SOURCES 

t  t  a  man  in  white  clothes  can  be  discerned  about  one  and 
s  -tenths  times  as  far  down  the  track  as  one  in  gray,  while 
t  latter  can  be  seen  one  and  three-tenths  times  as  far  as 
anan  in  black. 


The  braking  distance  of  an  express  train  running  60 
miles  per  hour  is  in  the  neighborhood  of  from  1200  ft.  to 
1500  ft.,  depending  upon  various  road  conditions.  Thus 
the  incandescent  head-lamp  would  show  up  obstructions  in 
sufficient  time  to  allow  the  engineer  to  reduce  speed  to 
such  a  point  that  the  safety  of  the  passengers  would  be 
assured. 
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FIG.    5 CANDLE-POWER   DISTRIBUTION 

With  the  present  location  of  the  head-lamp  on  top  of  the 
boiler  and  the  center  of  the  beam  trained  on  the  track  1500 
ft.  ahead,  the  intensities  on  the  track  itself,  close  to  the 
locomotive,  would  be  somewhat  lower  than  those  shown  in 
the  isolux  curves  of  Fig.  i.  It  would  be  an  advantage  if 
the  head-lamps  of  locomotives  could  be  mounted  closer  to 
the  track.  This  would  give  better  track  illumination  and 
less  glare  in  the  eyes  of  an  approaching  engine  driver,  and 
would  make  the  classification  lamps  carried  on  the  boiler 
more  clearly  visible. 

There  are  under  construction  small  6-volt  turbine  genera- 
tors of  sufficient  output  to  take  care  of  head-lamps,  cab- 
lamps  and  classification  lamps,  thus  giving  the  locomotive 
a  complete  and  independent  lighting  equipment.  Recent 
improvements  in  the  efficiencies  of  tungsten  lamps  seem 
to  indicate  that  this  lighting  may  also  be  accomplished  by 
a  relatively  small  storage  battery. 


These  curves  are  calculated   from   (he  candle-power  dist 

ribution    curve. 

lie  assumption  that  the  intensity  of  a  head-lamp  beam  \ 

aries  inversely 

lie  square  of  the  distance  from  the  lamp  to  the  point  0 

measurement. 

Fort  Wayne  Ordinance  Favors  Electric  Signs 

In  Fort  Wayne,  Ind.,  where  the  "city  beautiful"  move- 
ment has  gained  a  strong  foothold  and  is  still  being  pushed 
by  its  adherents,  an  electric-sign  ordinance  has  been  passed 
which  is  aimed  directly  at  unsightly  advertising  methods. 
The  ordinance  stipulates  that  nothing  but  electric  signs 
shall  be  erected  along  the  main  thoroughfares.  Such  elec- 
tricallv  illuminated  signs  must  not  be  transparent,  and  they 
must  have  a  minimum  illumination  of  2  cp  per  square  foot 
of  area.  The  latter  clauses  are  added  in  order  that  the  out- 
line sign  may  be  useful  in  reflecting  light  to  the  street 
where  it  is  needed.  The  candle-power  per  unit  area  is 
specified  so  that  a  merchant  may  not  erect  a  large  canvas 
with  a  small  lamp  in  the  corner  and  call  it  an  electric  sign. 
Several  attractive  signs  have  recently  been  added  to  the 
circuits  of  the  Fort  Wayne  &  Northern  Indiana  Traction 
company. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Reduced  Mortality  Among  Ozonized  Chicks 

Mr.  F.  Allen,  a  poultry  man  of  Walthani,  Mass.,  has 
been  carrying  on  experiments,  with  the  assistance  of  the 
Edison  Klectric  Illuminating  Company  of  Boston,  in  ad- 
ministering ozone  to  hatching  and  brooding  chicks  and 
has  obtained  some  interesting  and  successful  results.  Ordi- 
narily twenty-four  to  forty  hours  elapse  from  the  time 
the  first  chick  peeps  forth  from  its  shell  until  the  last  has 
appeared,  but  owing  to  the  vigor  imparted  by  the  ozone 
a  recent  hatching  came  out  in  ten  hours,  and  Mr.  Allen, 
whose  plant  hatches  2000  chickens  weekly,  declares  that  this 
brood  was  uncommonly  strong  and  robust.  Experiments 
are  now  being  extended  to  purifying  the  hen-poisoned 
ground  of  the  brooders,  in  an  attempt  to  save  a  portion 
of  the  50  per  cent  mortality  which  occurs  after  the  young 
chickens  are  hatched. 


Neighborhood  Merchandising 

All  large  cities  are  usually  made  up  of  a  number  of 
neighborhoods,  each  with  its  social  and  business  life.  Re- 
cently there  was  held  at  Brownsville,  the  clothing  manu- 
facturing center  of  Brooklyn,  N.  Y.,  populated  almost 
exclusively  by  Hebrews,  an  industrial  exhibition.  Here, 
under  a  large  tent,  occupying  an  entire  block,  were  as- 
sembled a  number  of  booths  illustrating  the  industrial 
progress  of  Brownsville,  and  right  alongside  the  display 
of  the  various  classes  of  garment  makers  was  the  brilliant 
exhibit  of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  which  utilizes  such  affairs  to  get  into  personal 
touch  with  present  and  prospective  customers  and  makes 
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a  point  of  entering  into  the  spirit  of  such  occasions,  in 
the  same  way  as  the  local  merchant  does. 

An  attempt  was  made  to  show  the  public  the  right  way 
to  use  various  kinds  of  lamps,  appliances  and  motors.  For 
instance,  a  tailor's  iron  was  rigged  up  complete  with  reg- 
ulator stand,  pilot  switch  and  cord  supporter ;  household 
appliances  were  demonstrated   and  various  signs  attached 


to  an  exhibit  of  tungsten  lamps  to  show  how  much  ele 
tricity  is  consumed  by  each  lamp  and  what  it  costs 
operate.  Results  showed  that  considerable  interest  h; 
been  aroused  among  prospective  customers  by  the  Edis< 
exhibit.  The  first  night  six  persons  requested  estimat 
for  the  wiring  of  their  homes,  four  owners  of  tailorii 
shops  applied  for  further  demonstration  of  tailors'  iror 
and  several  inquiries  were  made  concerning  500-watt  tun 
sten  lamps,  one  being  for  twenty-five,  to  be  used  in 
large  dance  hall.  There  were  also  many  inquiries  abo 
changes  from  carbon  to  tungsten  lamps.  This  method 
exhibiting  at  local  affairs,  bazars  and  other  social  gat 
erings  seems  to  be  a  cheap  and  practical  way  of  awake 
ing  public  interest. 

The  tent  in  which  the  Brownsville  exhibit  was  held  w' 
lighted  with  forty  500-watt  tungsten  lamps,  which  in  itsi 
was  a  big  advertisement  for  electric  light.  Next  to  t 
Edison  exhibit,  shown  in  the  accompanying  illustratic 
was  the  booth  of  an  electrical  contractor,  and  further 
was  the  display  of  a  garment  makers'  union,  which  de 
onstrated  that  the  best  way  to  run  sewing  machines  1 
with  electric  motors. 


Electric  Cooking  at  1  Cent  a  Meal 

In  a  Western  city  a  rather  extensive  electric-cooki; 
installation  was  put  into  service  a  few  months  ago  in  'f 
local  'S'.  M.  C.  A.  cafeteria.  Electricity  is  supplied  frl 
the  central  station.  At  the  request  of  the  electric-servi 
company  the  manager  of  the  association  has  given  £ 
following  report  of  two  months'  operation :  ' 

"In  the  latter  part  of  June,  1913,  we  installed  a  compU 
electric  cooking  equipment,  consisting  of  Simplex  stovf, 
ovens,  etc.,  as  follows:    Two  17-in.  ovens,  two  8-in.  sto\>, 
two  10-in.  stoves,  two  i2-in.  stoves,  one  three-hole  waf 
iron,  one  12-in.  by  i8-in.  hot-cake  griddle,  one  i-quart  t 
boiler,   two   toasters,   one   coil    for   5-gal.   coffee   urn,  : 
tour  500-watt  oven  elements  for  hot  table. 

"The  electric  hot  table  was  an  experiment  with  us, 
it  is  entirely  satisfactory  and  very  efficient.    The  hot  ta|e 
is  divided   into    four   compartments.     Two  are   for  "'•  ' 
and  are  27  in.  square  with  copper  roll  tops.     Eaci 
has  a  false  bottom  27  in.  square  and  3  in.  deep  in  wi 
installed  a  flat  500-watt  oven  element.     The  air  spactjS 
but  little  more  than  i  cu.  ft.,  and  the  electricity  heafit 
perfectly.    The  remainder  of  the  hot  table  is  for  vcc' 
and  soups,  each  compartment  being  2~  in.  square  an  ' 
7  in.  deep.     The  containers  are   earthen  crocks  12  .- 
diameter  and  7  in.  deep,  with  a  flange  2  in.  from  the 
allowing  5  in.  of  the  lower  part  of  the  container  to  b( 
the  oven. 

"The  meat  ovens  make  very  satisfactory  plate  warn^ 
when  not  being  otherwise  used.  With  the  exception'' 
the  toasters  and  egg  boiler,  all  elements  are  installed  v  B 
three-heat  switches. 

"During  the  first  month,  from  July  i  to  Aug.  I.  '« 
consumed  2120  kw-hr..  from  which  should  be  deducted  *• 
kw-hr.  used  in  preparing  a  banquet  and  also  96  kw-hr  'f 
heating  water  for  dish-washing  when  the  hot-water  p'' 
in  the  building  was  out  of  commission,  leaving  1904  k*\  f- 
at  3  cents  per  kw-hr.,  a  total  of  $57.12.    This  was  the  la' 
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cost  for  preparing  the  food  and  keeping  the  hot  table  and 
a  5-gal.  coffee  urn  hot  for  six  hours  each  day.  During  the 
month  of  July  we  served  5220  meals,  making  an  average 
cost  of  electricity  for  cooking  slightly  more  than  i  cent 
•per  meal,  or  $1.13  per  100  meals. 

"In  August  the  energy  consumed  was  1964  kw-hr.  at 
3  cents,  a  total  of  $58.92.  The  number  of  meals  served 
was  6271,  or  an  average  of  only  94  cents  per  loo  meals. 
This  reduction  in  cost  per  meal  of  nearly  17  per  cent  dur- 
ing the  second  month  is  due  to  the  fact  of  our  experience 
gained  in  knowing  when  and  how  to  be  economical.  We 
feel  that  during  each  month  we  will  show  further  slight 
reduction. 

"While  the  cost  of  cooking  by  electricity  may  be  slightly 
more  than  with  wood  or  coal,  the  cleanliness  and  con- 
venience of  electricity,  with  the  comfort  and  pleasure  of 
a  cool  kitchen,  more  than  compensate  for  any  difference 
in  cost." 


"  Personal  Attention  "  Blazoned  on  the  Outer  Walls 

Every  effort  is  made  by  the  Minneapolis  General  Elec- 
tric Company  to  cultivate  friendly  relations  with  its  cus- 
tomers and  with  the  general  public.  Under  the  manage- 
ment of  H.  M.  Byllesby  &  Company  a  policy  of  entire 
frankness  has  been  adopted  in  dealing  with  the  public. 
One  of  the  company's  mottoes  is  "Personal  attention  to 
every  customer,"  and,  as  shown  by  the  accompanying  pic- 
ture, the  announcements  of  low  rates  and  of  personal  at- 


I'KOMINENI    "personal   ATTENTION"   SIGN    ON    OUTER    WALL   OF 
MINNEAPOLIS    GENERAL    ELECTRIC    COMPANY'S    BUILDING 

tcntion  are  painted  prominently  on  the  walls  of  the  com- 
pany's office  building.  It  is  the  intention  to  illuminate 
these  signs  later.  The  suggestion  that  the  blank  walls  of 
the  sides  of  the  building  be  used  for  advertising  is  attrib- 
uted to  Mr.  W.  H.  Hodge,  publicity  manager  for  the  Byl- 
lesby organization.  Electric  sign  and  outline  lighting  is 
used  on  the  front  of  the  building. 


Savings  with  Electric  Trucks  at  Springfield,  Mass. 

Rapid  expansion  is  under  way  in  the  commercial  depart- 
ment of  the  United  Electric  Light  Company,  of  Springfield, 
Mass.,  which  serves  one  of  the  most  representative  com- 
munities in  New  England,  from  the  cultural,  business  and 
manufacturing  points  of  view.  Within  the  past  year  the 
company  has  revolutionized  its  transportation  service,  and 
it  now  has  a  fleet  of  ten  electric  trucks  in  regular  opera- 
tion, ranging  in  size  from  750  lb.  to  5  tons  capacity.  The 
company's  large  stable  has  been  transformed  into  an  electric 
garage,  and  about  a  dozen  horses  have  been  displaced,  be- 
sides the  services  of  a  number  of  stablemen. 

A  5-ton  machine  is  operated  for  cable  pulling,  and  in  the 
meter  department  two  covered  looo-lb.  Anderson  electric 
vans  have  been  installed.  These  cars  are  arranged  for 
carrying  meters  and  lamps  and  have  a  special  floor  cover- 
ing of  thick  velour  which  provides  an  easy  riding  surface 
for  the  instruments.  On  the  sides  are  boxes  permitting 
quick  selection  of  the  sizes  required  for  different  installa- 
tions. In  a  recent  fifteen-month  period  one  of  these  cars 
was  run  9000  miles  at  a  total  cost  of  operation  of  10  cents 
per  mile,  allowing  for  depreciation,  current,  license  num- 
ber and  one  set  of  tires.  The  cost  of  electricity  for  a 
day's  run  about  town  is  about  3.7  cents  per  mile,  figuring 
energy  charge  at  6  cents  per  kw-hr.  In  all  its  transpor- 
tation work  the  company  has  saved  about  30  per  cent  over 
former  horse-traction  costs.  The  meter  wagons  run  at  a 
speed  of  about  16  miles  per  hour. 


Co-operating  to  Avert  a  Water  Famine  in 
Oklahoma  City 

During  the  latter  part  of  August  and  the  early  part  of 
September  Oklahoma  City  experienced  a  serious  lack  of 
water.  When  the  Canadian  River,  which  is  practically  the 
only  source  of  supply  for  the  city,  began  to  fail,  owing 
to  the  continued  drought,  the  usual  quantity  of  9,000,000 
gal.  a  day  pumped  into  the  city  mains  was  reduced  to 
2,000,000  gal.  and  the  pressure  was  maintained  in  the  resi- 
dence districts  for  only  one  hour  a  day,  at  which  time  the 
citizens  were  obliged  to  procure  all  the  water  they  needed 
for  domestic  purposes.  This  reduced  service  continued 
for  about  ten  days,  but  the  river  showed  no  signs  of  ris- 
ing. It  then  became  imperative  for  the  city  officials  to 
take  some  quick  action  to  get  water  from  some  other 
source. 

Apparently  the  most  feasible  plan  was  to  draw  upon 
the  lake  in  Northe'ast  Park,  which,  it  was  estimated,  held 
enough  water  to  supply  the  city  for  a  period  of  trom 
twenty  to  thirty  days.  The  Oklahoma  Gas  &  Electric 
Company,  one  of  the  Byllesby  properties,  has  always  been 
a  public-spirited  corporation.  It  noted  with  concern  the 
serious  effects  of  the  drought,  and  a  conference  was  held 
between  the  Mayor,  the  city  commissioners  and  Manager 
W.  R.  Molinard  of  the  company.  Mr.  Molinard  offered 
to  negotiate  on  behalf  of  the  city  with  the  Oklahoma  Nat- 
ural Gas  Company  for  the  loan  of  about  4  miles  of  8-in. 
pipe,  and  he  also  offered  to  build  an  electric  transmission 
line  about  4  miles  long  to  Northeast  Lake  to  provide  the 
energy  for  pumping.  The  central-station  company  also 
tendered  the  loan  of  the  necessary  material,  provided  the 
city  would  pay  for  the  labor  of  construction  and  for  the 
reclamation  of  such  material  as  could  not  be  afterward 
used  by  the  company  at  its  full  value. 

Mr.  M.  W.  Walsh,  superintendent  of  the  gas  depart- 
ment of  the  company,  went  to  Tulsa,  and  the  natural-gas 
company  kindly  offered  to  lend  the  necessary  piping  and 
fittings.  Six  carloads  of  piping  were  accordingly  shipped 
from  Tulsa  to  Oklahoma  City,  and  by  Sept.  8  two  carloads 
had  been  unloaded  and  placed  along  the  proposed  line. 
Meanwhile  work  had  been  begun  upon  the  electric  trans- 
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mission.  It  was  intended  to  use  the  poles  of  the  street 
railway  company  as  far  as  possible.  But  on  Sept.  7  rain 
began  falling  in  substantial  amount,  and  by  the  morning 
of  Sept.  9  it  was  determined  to  suspend  operations  until 
the  result  of  the  rains  could  be  seen.  The  rains  con- 
tinued and  encouraging  reports  were  received  from  the 
upper  waters  of  the  N'orth  Canadian  River,  so  that  the 
city  commissioners  felt  that  it  would,  in  all  probability, 
be  unnecessary  to  continue  construction  on  the  enuTgency 
line.  By  Sept.  18  nearly  3  in.  of  rain  had  fallen  and  the 
situation   seemed   to  be   relieved. 

The  promptness  and  public  spirit  with  which  the  Okla- 
homa Gas  &  Electric  Company  and  the  other  public-utility 
companies  arranged  to  come  to  the  assistance  of  the  city 
were  favorably  commented  upon  by  the  press  and  the 
public. 

The  Story  of  Denver's  874  Electric  Vehicles 

Denver,  Col.,  now  has  822  electric  pleasure  cars  and 
fifty-two  electric  trucks,  evidence  of  the  remarkable  de- 
velopment which  has  followed  the  aggressive  campaign  of 
the  Denver  Gas  &  Electric  Light  Company.  Ihe  latter's 
vehicle-charging  ouput  alone  now  totals  180,000  kw-hr. 
monthly,  practically  all  of  which  is  off-peak  business  with 
its  demand  coming  between  10  p.  m.  and  8  a.  m. 

In  order  to  introduce  and  popularize  the  electric  vehicle, 
the  Denver  company  several  years  ago  created  a  special 
department  of  electric-vehicle  and  storage-battery  engi- 
neering, with  an  expert  engineer  in  charge.  The  first  duty 
assigned  to  the  engineer  was  to  develop  a  higher  class  of 
service  in  existing  garages,  both  public  and  private,  lie 
also  set  about  establishing  an  educational  scheme  among 
the  men  of  the  company's  commercial  department  by  de- 
voting a  portion  of  each  day  to  soliciting  electric-vehicle 
"prospects"  with  the  salesmen  having  charge  of  the  various 
territories. 

During  this  work  personal  calls  were  made  on  the  owners 
of  private  garages,  and  instruction  was  given  to  those  who 
desired  it  concerning  methods  of  charging  batteries  and 
inspection  of  vehicles.  Meanwhile  particular  attention  was 
devoted  to  a  campaign  of  solicitation  directed  at  the  officers 
and  heads  of  firms  and  mercantile  houses,  with  a  view  to 
interesting  them  in  the  adoption  of  electric  vehicles  for 
transporting  and  delivering  goods.  Different  makes  and 
types  of  vehicles  were  explained  and  data  furnished  as  to 
cost,  operating  expenses,  body  designs,  etc.,  of  cars  espe- 
cially suited  for  the  customers'  purpose.  In  other  words, 
the  prospective  user  had  placed  entirely  at  his  disposal  the 
vehicle  department's  facilities  for  investigating  motor  de- 
livery by  means  of  electric-driven  conveyances. 

In  addition  to  these  direct  selling  efforts,  the  publicity 
department  •f  the  Denver  Gas  &  Electric  Light  Company 
also  issues  an  attractive  monthly  magazine.  The  Electric 
I'chiclc.  This  sixteen-page  bulletin  is  inclosed  in  colored 
covers  and  its  contents  are  inade  up  of  interesting  and 
authoritative  reading  matter  concerning  electric  vehicles, 
both  local  and  general.  At  intervals  spaces  in  the  news- 
papers are  devoted  to  electric-truck  advertising,  and  bill- 
board displays  are  also  used  to  good  advantage  in  further- 
ing the  work  of  publicity. 

Sixteen  public  garages,  with  a  capacity  for  stabling  910 
vehicles,  are  now  in  operation  in  Denver.  For  garaging, 
charging,  washing  and  delivering  electri'c  pleasure  cars  the 
garage  rates  range  from  $25  to  $35  per  month.  For  trucks 
the  rates  vary  from  $30  to  90  per  month,  depending  upon 
size.  Among  the  local  users  of  fleets  of  electric  trucks  are 
the  Daniels  &  Fisher  Stores  Company  and  the  American  Ex- 
press Company.  These  and  other  large  customers  seem 
pleased  and  satisfied  with  the  service  furnished  bv  their 
electric  trucks  and  have  sent  in  orders  for  additional 
machines.  The  average  rate  received  for  vehicle  charging 
in  Denver  is  3  cents  per  kw-hr. 


Rates  for  Electric-Vehicle  Charging 

Presented  herewith  is  a  tabulation  of  the  schedule  of 
rates  made  by  central  stations  in  various  cities  for  the 
charging  of  customers'  electric-vehicle  batteries.  In  some 
cases  the  concession  made  by  the  electric  company  requires 
that  the  customer  avoid  coming  on  the  lines  with  his  charg- 
mg  load  during  the  peak  period.  Other  central  stations 
make  no  such  restrictions,  offering  the  special  rate  without 

CENTRAL-STATION    RATES    FOR    VEHICLE    CHARGING 


City 

Riite  per  Kw-hr.,  Ceni 

Schenectady.  N.  V 

5 

Turners  Falls.  Mass 

3 

Long  Island  City.  N.  Y 

12 

5 

.Memphis   Tenn      

3 

4-5 

4-1. 5 

Mobil  ■   Ala             

Platuburg,  NY 

3 
3 

1.5-2.5 

N'ew  Bediord   Mass  .           

3  5 

3 

limitations.  Usually  a  minimum  bill  of  $3  or  $5  per  month 
is  collected  to  meet  the  readiness-to-serve  cost  of  the  heavy 
charging  load,  for  in  residential  districts  this  often  re- 
quires the  installation  of  additional  transformers  and  cop- 
per. The  rates  made  for  alfernating-current  and  direct- 
current  charging  service  are  visually  the  same,  the  customer 
defraying  the  cost  of  the  slight  loss  in  conversion,  through 
a  mercury  rectifier,  motor-generator  or  rotary  convert- 
er, in  outlying  districts^ where  only  .  alternating-ctirreni 
service  is  available.   '*•"«    •     •■ 

>(' 

Sale  of  Electrical  Supplies  by  Central  Stations 

By   W.   E.   Robertson 

Of  the  three  general  classes  into  which  articles  for  sale 
may  be  divided — namely,  necessities,  conveniences  and 
luxuries — electrical  supplies  can  best  be  considered  as  be- 
longing to  the  second.  The  methods  followed  in  the  sale 
of  necessaries  on  the  one  hand  and  luxuries  on  the  other 
present  the  extremes  of  economy  and  extravagance.  We 
have  nothing  to  do  with  either  of  these  methods  in  the 
consideration  of  the   sale  of  conveniences. 

Every  article  of  convenience  is  sold  to  take  the  place  of 
some  less  efficient  or  less  desirable  article  in  use.  or  tc 
meet  some  need  not  hitherto  supplied.  In  every  instance 
where  a  campaign  to  introduce  a  convenience  has  been 
successful  the  price  of  the  article  has  been  sufficiently  low 
to  make  its  use  generally  desirable,  and  yet  sufficiently 
high  to  cover  the  cost  of  a  long  campaign  of  education  anc 
promotion,  a  campaign  in  which  several  times  the  price 
received  for  the  first  articles  sold  must  be  spent  in  creating 
tha  demand. 

As  practically  everything  that  uses  electricity  is  a  con- 
venience, and  as  with  the  introduction  of  all  new  con 
veniences  there  conies  an  educational  campaign,  the  cosi 
of  which  must  be  borne  by  future  anfl  not  inimediatt 
profits,  and  as  it  is  to  the  advantage  of  all  companies  sell- 
ing electrical  energy  to  encourage  the  widest  diversity  k 
the  creation,  manufacture  and  sale  of  convenient  energ)' 
consuming  devices,  and  as  the  essential  of  all  campaign; 
in  the  past  to  manufacture  and  sell  conveniences  has  beer 
the  control  of  the  re-sale  price,  I  believe  it  follows,  as  ' 
matter  of  logic,  that' the  success  of  the  central-statior 
industry  is  to  be  found  in  the  sale  of  electrical  supplies  o> 
a  commercial  basis — that  is  to  say.  at  a  price  which  cover: 
all  of  the  elements  of  cost  entering  into  the  acquisition 
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sale  and  delivery  of  the  article  plus  a   fair  return  on  the 
capital  invested. 

The  central  stations,  for  the  present  at  least  and  pos- 
sibly for  many  years  to  come,  should  assist  in  creating  a 
demand  by  advertising  the  use  of  all  kinds  of  energy-con- 
suming devices.  They  should  aid  the  manufacturers  by 
publishing  the  standard  retail  price  of  the  goods  adver- 
tised and  thus  supplement  the  efforts  of  the  manufacturer 
in  his  campaign  of  national  advertising.  They  should  show 
the  goods  advertised  in  attractive  display  rooms  and  abso- 
lutely maintain  the  fi.xed  prices  of  the  manufacturer  as 
the  soundest  possible  permanent  policy.  This  policy  vi'ill 
create  opportunity  for  dealers  and  contractors,  and  where 
opportunity  e.xists  men  will  be  found  to  take  advantage 
of  it.  The  stimulation  to  the  industry  caused  by  having 
numbers  of  small  stores  in  convenient  locations  for  the 
display,  sale  and  installation  of  electrical  devices  of  all 
kinds,  with  the  added  impetus  of  individual  ambition  on 
the  part  of  the  owners  of  these  stores,  will  many  times 
eflfect  the  slight  advantage  now  obtained  by  cut  prices  as 
an  inducement  to  buy  the  device. 

The  writer  is  satisfied  from  a  study  of  the  field  that  the 
recent  enormous  increase  in  the  sale  of  household  devices 
is  due  to  the  national  campaigns  of  advertising  and  publicity 
carried  on  by  the  manufacturers,  and  that  the  central- 
station  advertising  has  had  very  little  to  do  with  this 
increase.  Cut  prices  on  the  part  of  the  central  stations  as 
an  inducement  to  the  consumer  of  energy  to  use  electrical 
devices  are  as  old  as  the  central-station  industry  itself, 
and  yet  the  development  of  the  manufacture  of  these  de- 
vices and  the  use  of  them  by  the  public  has  been  of  remark- 
ably slow  growth.  Suddenly  a  change  has  been  brought 
about.  Manufacturers  of  courage  and  ambition  projected 
extensive  and  expensive  national  campaigns  of  education 
to  create  the  demand  at  a  fixed  price  for  electrical  devices, 
and  the  result  has  been  the  stimulation  of  tHe  manufacture 
of  all  kinds  of  devices  and  an  increase  in  business  little 
short  of  marvelous.  These  campaigns  have  been  of  tre- 
mendous value  not  alone  to  the  central  stations  in  the  sale 
of  energy,  but  to  all  manufacturers  of  apparatus  and  sup- 
plies used  to  generate  or  convey  their  energy,  and  because 
lof  this  demonstrated  result  it  should  be  evident  to  the 
manufacturers,  jobbers,  contractors  and  central  stations 
that  the  greatest  welfare  of  the  central-station  interests  in 
, particular  and  the  electrical  industry  as  a  whole  is  to 
ibe  found  in  the  sale  of  electrical  devices  and  supplies  at 
'established  manufacturers'  prices  and  the  constant  dis- 
couragement of  selling  at  cut  prices. 

While  I  believe  that  it  is  wrong  for  owners  of  commod- 
ities  or    dealers    in    them    to    boost    prices    artificially    by 
agreements   among   themselves,   yet   I    believe   in   the    right 
of  the  creator  of  a  device  in  the  nature  of  a  convenience 
ito  control  absolutely  the  terms  of  the  sale  of  it. 
■    I  can  conceive  of  no  possible  harm  being  inflicted  upon 
:he  people  by  not  only  permitting  this,  but  by  also  punish- 
ng  anyone  who  attempts  to  cut  the  price  or  interfere  with 
he  general   prosperity  of  the  creator  of  the  article,  and 
'   can  see  a  tremendous  boon  conferred  on  the  people  as  a 
;vhole   by   permitting   this    absolute   control   of   the   resale 
)rice,   in   that    it    will    furnish    the    greatest    incentive    to 
reative    work,    and    our    civilization    will    be    rapidly    or 
lowly  developed  as  this  idea  is  fostered  or  disregarded. 
,  While  the  common   law  and   later  the   statutes  covering 
arter  and  sale  were  wise  as  applied  to  the  times  in  which 
were  evolved,  conditions  have  changed,  and  civilization 
iw  more  complex.     An  article  is  no  longer  a  unit,  but 
an  essential  part  of  the  great  whole  made  up  of  millions 
;f  such  units.     The  welfare  of  the  manufacturers  and  of 
lose  connected  wath  the  industry  is  of  infinite'v  more  im- 
5rtance  than   property   rights  to  the   individual  who  buys 
'mething  which   is   not   necessary  to   the   rrraintenance   of 
s  health,  liberty  or  happiness,  but  is  merely  an  addition 
the  number  of  conveniences  which  enhance  his  comfort. 


Rural   Lighting  and   Motor  Service  Near 
Noblesville,  Ind. 

The  Noblesville  Heat,  Light  &  Power  Company  operating 
an  825-kw  station  at  Noblesville,  Ind.,  about  25  miles  north 
of  Indianapolis,  the  capital  city  of  the  Hoosier  State,  has 
been  making  strenuous  efforts  during  the  past  year  to 
secure  rural  customers  for  its  circuits.     The  success  which 
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has  attended  these  efforts  has  been  marked.  One  hundred 
strictly  farm  customers  have  been  added  to  the  company's 
list  of  patrons,  in  addition  to  a  number  of  suburban  homes 
not  formerly  reached  and  several  neighboring  small  towns 
which  have  been  supplied  with  electrical  energy  over  the 
rural  transmission  lines. 

The  city  of  Noblesville  had,  according  to  the  census  of 
1910  a  population  of  5073,  while  the  surrounding  towns 
which  are  supplied  with  energy  from  the  local  station  are 
led  by  Lapel  with  1045  inhabitants,  Cicero  and  Arcadia 
having  each  990  people,  \\'cstfiekl  having  770  and  Fishers 
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FIG.    2 MAP    SHOWING    TRANSMISSION    LINES    IN    VICINITY    OF 

NOBLESVILLE,    IND. 

188.  In  Lapel,  Arcadia  and  Westfield  electrical  energy  is 
also  furnished  from  the  Noblesville  plant  for  street  light- 
ing. A  local  distributing  company  at  Cicero  buys  the 
energy  at  wholesale  from  the  Noblesville  station  and  re- 
tails it  to  the  inhabitants  and  to  the  city  for  street  lighting. 
The  transmission  lines  to  these  towns  are  shown  on  the 
map  in  Fig.  2. 
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All  of  tlu'  farm  lines  except  that  running  6  miles  north 
from  Lapel  arc  operated  at  2200  volts.  The  Lapel  line 
carries  4400  volts.  All  service  is  single-phase.  For  the 
strictly  fanner-service  circuits  the  company  estimates  that 
at  least  four  customers  per  mile  must  be  olitained  to  make 
the  line  commercially  profitable,  and  the  following  clauses 
quoted  from  the  contract  form  set  forth  the  terms  under 
which  these  lines  will  be  built : 

"Application  is  hereby  made  to  the  Xoblesville  Heat, 
Light  &  Power  Company  by  the  undersigned  for  electric 
service  for  light  and  power  on  a  line  extending  into  the 
county  and  along  the  public  highways  in  Hamilton  and 
adjoining  counties  in  Indiana,  for  a  period  of  three  years 
from  date. 

"The  rate  for  service  to  be  the  same  as  prevails  to  cus- 
tomers in  the  towns,  viz.,  10  cents  per  kw-hr,,  subject  to 
a  discount  of  5  per  cent  if  paid  on  or  before  the  fifth  of 
the  following  month. 

"The  undersigned  applicant  agrees  to  use  enough  energy 
to  make  a  quarterly  bill  of  $1.50,  or  to  pay  that  amount 
should  sufficient  energy  not  be  used. 

"The  undersigned  applicant  further  agrees  to  equip  his 
premises   to   use   electricity    for   such   purpose?   as   he   may 


the  farmer  to  operate  his  motors  at  220  volts  and  have 
no-volt  service  for  the  lighting.  The  transformer  for 
the  installation  is  mounted  on  the  pole.  The  line  shown  in 
Fig.  3  is  a  combineil  transmission  and  farmer-service  line 
and  the  type  of  construction  here  used  is  somewhat  more 
sturdy  than  that  seen  in  Fig.  4.  Nearer  the  city,  where  it 
was  possible  by  a  contract  with  the  telephone  company  to 
effect  joint-pole  construction,  the  combined  transmission 
and  farmer-service  line  is  still  more  strongly  built.  Fig. 
5  is  a  view  of  this  joint  line  taken  near  the  city  limits  of 
Noblesville. 

Mr.  John  T.  Kestner,  who  is  contract  agent  of  the 
Noblesville  station  and  who  has  taken  considerable  personal 
interest  in  promoting  the  farm  load,  says  that  the  central 
Indiana  farmer  is  not  so  keen  as  he  might  be  concerning 
the  possibilities  of  motor  service  and  that  educational  cam- 
paigns along  this  line  are  needed  to  stir  up  proper  en- 1 
thusiasm.  However,  the  subject  of  electrically  lighting  the 
barn,  when  properly  presented  to  the  man  who  has  alwaysl 
had  to  depend  upon  a  smoking  kerosene  lantern  for  illumi-| 
nating  about  128.000  cu.  ft.  of  space,  which  is  a  fair  figurej 
for  an  average  barn,  never  fails  to  be  a  talking  point,  cap- 
able   of    holding    attention    and    of    creating    that    interestl 
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desire  and  pay  for  same,  together  with  a  transformer  and 
wires   from  the  main  line  of  poles  to  his  premises. 

"The  undersigned  applicant  further  agrees  to  pay  his 
proportional  share  of  the  cost  of  the  main  line  in  the  public 
highway  along  his  premises,  with  at  least  three  other  appli- 
cants per  mile,  provided  the  line  does  not  exceed  $200  per 
mile  and  with  the  understanding  that  the  money  thus  paid 
for  main  line  in  public  highway  is  to  be  refunded  to  said 
applicant  in  energy  used  at  the  above-mentioned  rates. 

"It  is  understood  that  the  main  line  is  to  be  owned,  con- 
trolled and  maintained  by  the  Noblesville  Heat.  Light  & 
Power  Company,  its  successors  or  assigns. 

"A  written  acceptance  of  this  application  by  the  Nobles- 
ville Heat,  Light  &  Power  Company  shall  make  this  a 
contract  between  the  parties." 

All  lines  built  under  this  contract  have  been  erected  with 
standard  two-pin  arms  on  25-ft.  poles  spaced  at  distances 
varying  from  150  ft.  to  225  ft.,  depending  upon  the  kind 
of  wire  which  was  being  strung.  Where  the  load  is  light 
the  225-ft.  spacing  has  been  used  to  advantage,  employing 
copper-clad  steel  wire  for  the  conductor.  Higher  poles 
are  used  at  road  crossings  and  other  places  where  the 
clearance  demanded  is  more  than  can  be  given  with  a 
25-ft.  pole.  Fig.  4  shows  the  type  of  construction  used  in 
these  lines  and  also  a  three-wire  house  service  which  allows 


which  speedily  leads  to  the  signing  of  a  consumer's  appli 
cation. 

For  interesting  the  rural  population  in  the  application 
of  motor  service  to  ordinary  farm  labors,  fitting  windo' 
displays,  such  as  the  one  shown  in  Fig.  i,  are  used  froi 
time  to  time  in  the  company's  office.  The  pumping  installs 
tion  in  this  picture  is  a  home-made  affair  rigged  up  t 
show  the  ease  with  which  a  pressure-tank  water  syster 
can  be  automatically  maintained  at  constant  pressure  b 
means  of  a  l-hp  motor  connected  to  the  service  win 
through  a  pressure  limit  relay.  The  pipe  and  hose  coi 
nections  have  been  arranged  so  that  the  water  can  be  le 
to  run  into  the  tub  and  can  be  pumped  out  again  into  tl 
pressure   tank. 

Meters  on  the  rural  lines  are  read  quarterly  by  a  linemr 
who  drives  over  all  of  the  lines.  .-K  lineman  has  bee 
selected  for  this  work  for  the  reason  that  he  can  not  on 
perform  the  duties  of  a  meter  reader  but  is  able  to  mal 
any  needed  repairs  to  the  circuits  and  in  many  cases 
remedy  cases  of  trouble  which  require  attention.  All  bi 
are  paid  at  the  office  of  the  company  in  Noblesville  e\& 
by  mail  or  personal  call.  The  central-station  compai 
employs  two  wiring  gangs  and  keeps  one  busy  on  outsi 
construction  while  the  other  attends  to  inside  wiring  bo 
in  the  country  and  in  the  towns  on  the  company's  circuits. 
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Illumination  and  Wiring 

Curved  Electric   Sign   on  a  Suburban   Real-Estate 
Office 

The  accompanying  photograph  shows  an  effective  electric 
sign  recently  installed  on  top  of  a  prominent  real-estate 
office  at  Coolidge  Corner,  Brookline,  Mass.,  facing  an 
important  electric-railway  junction  point  and  transfer  sta- 
tion. In  this  installation  the  sign  is  arranged  to  attract 
attention  on  the  north  and  east  sides  of  the  building  as 
well  as  at  intermediate  points.  It  consists  of  two  short 
straight  sections  and  a  curved  section  in  the  middle,  giving 
a  total  length  of  58  ft.  over  all  and  a  width  of  42  in.  The 
electrical  equipment  consists  of  306  5-watt,  11 -volt  tungsten 


CURVED    ELECTRIC    SIGN 


lamps  supplied  with  alternating  current  through  two  trans- 
formers connected  with  the  Boston  Edison  service.  The 
lamps  burn  continuously  from  dusk  until  midnight,  and 
he  sign  is  installed  about  15  ft.  above  the  sidewalk.  The 
etters  are  of  the  sunken  type  with  gold-leaf  trim  and  the 
;ign  cost  about  $240.  On  account  of  sharp  competition  in 
■eal  estate  in  this  portion  of  Greater  Boston  and  the  loca- 
ion  of  several  offices  of  rival  firms  at  this  point,  the  sign 
llustrated  herewith  has  been  found  to  be  a  valuable  factor 
n  stimulating  business.  All  outer  Beacon  Street  and  Har- 
,'ard  Avenue  street  cars  pass  this  point  on  short  headway 
ervice,  and  the  adjoining  streets  are  main  highways  of 
lutomobile  traffic. 


ings  for  various  distances  from  a  working  standard  lamp 
and  analyzing  the  results  by  reducing  the  relation  to  a 
straight-line  function.  The  constant  of  the  photometer 
was  obtained  from  the  slope  and  working  standard  in- 
tensity. 

The  fourth  investigation  related  to  errors  in  illumination 
measurements  due  to  failure  of  the  test  plate  to  obey  the 
cosine  law.  Discrepancies  between  the  measured  and  cal- 
culated values  of  illumination  were  fully  accounted  for  by 
this  investigation.  The  average  error  of  the  plates  investi- 
gated was  found  to  be  over  10  per  cent  at  45  deg.  Com- 
putations show  that  the  photometer  results  for  an  average 
installation  are  about  12  per  cent  low. 

An  interesting  and  valuable  method  of  obtaining  and 
recording  candle-power  distribution  data  was  described  by 
the  author.  A  so-called  thousand-lumen  basis  of  drawing 
distribution  curves  was  proposed,  in  order  to  avoid  error 
and  confusion  in  comparing  reflector  units.  On  this  basis 
zonal  lumen  values  are  instantly  convertible  to  percentage 
of  the  total,  and  the  intensity  values  to  percentage  of  the 
horizontal  candle-power  for  the  bare  lamp.  By  using  a 
single  multiplying  factor  all  values  can  be  corrected  to  cur- 
rent lamp  specific  consumptions. 

According  to  the  method  proposed,  the  polar  candle- 
power  curve  is  drawn  on  the  basis  of  a  lamp  giving  a  total 
of  1000  lumens,  which  is  very  nearly  correct  for  a  loo-watt 
lamp  operating  at  i  watt  per  horizontal  candle-power. 
Assuming  the  standard  reduction  factor  of  78  per  cent  for 
the  loo-watt  straight-sides  lamp,  the  total  lumens  at  i  watt 
per  candle  are  980,  or  2  per  cent  less  than  the  looo  used. 
On  the  basis  of  a  reduction  factor  of  81  per  cent,  which 
is  standard  for  the  larger  round-bulb  lamps,  the  total 
lumens  for  i  watt  per  horizontal  candle-power  would  be 
1018.  Therefore,  the  specific  consumption  is  within  2  per 
cent  of  I  watt  per  candle  for  both  the  straight-sides  and 
round-bulb  lamps  on  the  basis  of  10  lumens  per  watt,  and 
the  average  happens  to  be  within  o.i  per  cent.  It  is  seen 
that  all  values  of  lumens  are  instantly  convertible  to  per- 
centage of  total.  The  intensity  values  are  as  easily  con- 
verted into  percentage  of  the  horizontal  for  the  bare  lamp, 
with  an  error  not  greater  than  2  per  cent. 

Among  those  taking  part  in  the  discussion  were  Messrs. 
W.  R.  Mott,  Lakewood,  Ohio;  M.  Luckiesh,  Cleveland; 
S.  L.  E.  Rose.  Schenectady,  N.  Y. ;  L.  J.  Lewinson,  New 
York;  W.  F.  Little,  New  York:  T.  H.  Amrine,  Harrison, 
N.  J. ;  Isador  Ladoff,  Pittsburgh ;  H.  E.  Ives,  Philadelphia, 
and  Evan  J.  Edwards,  Cleveland. 

In  reply  to  the  question  of  the  other  speakers,  Mr. 
Edwards  stated  that  the  inverse-square  law  is  applicable 
within  reasonable  errors  even  when  projectors  are  photom- 
etcred. 


Errors  in  Photometry 

I  In  a  paper  read  before  the  recent  Pittsburgh  meeting  of 
he  Illuminating  Engineering  Society  by  Messrs.  Evan  J. 
;'.(lwards  and  Ward  Harrison,  Cleveland,  reports  were 
■  iven  on  four  separate  investigations  relating  to  the  causes 
or  error  in  photometric  measurements. 

The  first  investigation  covered  the  relative  accuracies  of 

I'Unsen  and  Lummer-Brodhun  devices.    This  test,  involving 

5veral  thousand  readings,  showed  the  sensitivity,  expressed 

ti  average  deviation,  to  be  0.4  per  cent  for  the  Lummer- 

Irodhun  as  compared  with   1.4  per  cent   for  the  Bunsen. 

he  magnitude  of  error  from  parallelism  of  rays  in  the  pho- 

imetry  of  reflector  sources  was  the  subject  of  the  second 

jvestigation.     The    results   of   tests   on   typical    reflectors 

l»r  general   illumination    purposes    showed   the    errors    in 

I'Suming  the  inverse  square  law  to  hold  to  be  negligible. 

For  the  third  investigation  the  authors  selected  the  ad- 

^tment   error   and    the   calibration    of    portable    photom- 

"■^     This  method   consisted   in   taking   photometer   read- 


Store  Lighting 

In  a  paper  read  at  the  recent  Pittsburgh  convention  of 
the  Illuminating  Engineering  Society  Messrs.  Clarence  L. 
Law  and  A.  L.  Powell  reported  the  results  of  a  study  of 
the  lighting  equipment  of  various  stores  in  New  York 
City.  Data  were  given  concerning  the  dimensions,  w'all, 
ceiling  and  floor  coverings,  arrangement  of  fittings,  type 
of  glassware,  number  and  sizes  of  lamps,  and  a  general 
description  of  the  appearance  of  each  store.  The  data  re- 
lated to  toy,  toggery,  millinery,  candy,  grocery,  tea,  shoe, 
curio,  book,  ladies'  wear  and   stationery  stores. 

A  sufficient  number  of  installations  were  described  to  in- 
dicate quite  clearly  that  the  lighting  .system  should  blend 
with  the  general  scheme  of  decoration.  The  authors  stated 
that  the  satisfactory  illuminating  equipment  is  not  dazzling, 
glaring  or  commonplace,  but  is  inconspicuous  and  forms  a 
part  of  the  furnishing  of  the  room.  They  claimed  that  one 
is  able  to  apply  commercial  diffusers  and  reflecting  devices 
to  almost  any  class  of  service,  and  that  there  is  no  necessity 
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for  the  design  of  special  auxiliaries.    The  authors  remarkcc!      and   the    illumination   is   excellent.      Fig. 
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that  ill  designing  the  lighting  of  shops  of  the  better  class 
discretion  should  be  exercised  in  the  selection  of  lighting 
units,  and  the  prospective  customer  should  not  be  offered 
something  which  is,  or,  the  face  of  it,  purely  utilitarian. 

In  discussing  the  paper,  Mr.  S.  (1.  Ililibcn,  l'iltsliurt;h. 
remarked  that  glass  can  now  be  obtained  to  iiialch  decor- 
ative interiors,  being  made  in  various  tints,  such  as  old 
gold,   green,   amber,   etc.,   and  with   ctclicd   monograms. 

Mr.  C.  A.  B.  Halvorson,  Jr.,  West  Lynn,  Mass.,  claimed 
that  the  arc  lamp  is  well  suited  for  certain  interiors,  such 
as  large  restaurants. 

Mr.  D.  McF.  Moore  claimed  that  the  vapor-tube  lamps 
are  excellent  where  distinctive  lighting  is  desired. 

In  reply  to  a  question  by  Mr.  M.  H.  Flexncr,  Chicago, 
Mr.  Powell  said  that  cluster  lamps  are  in  favor  because 
of  the  flexibility  in  the  control  of  the  illumination  and  the 
economy  in  operation  when  full  brilliancy  is  not  needed. 
Side-wall  lamps  arc  used  in  restaurants  chiefly  because 
ladies  prefer  an  abundance  of  light  on  their  faces  in  such 
places. 


picture  showing  the  fixtures,  and  Fig.  2  is  a  reproductioi 
of   an   unretouched   night   photograph    showing   the  effer 


Quartz-Tube   Lamps   in   Ornamental    Lanterns   for 
Decorative   Illumination 

.•\t  the  .Adams  .Street  entrance  of  the  present  Conti- 
nental and  Commercial  National  Bank  Building  in  Chi- 
cago, which  will  soon  be  the  office  headquarters  of  the 
Commonwealth  Edison  Company,  four  large  and  hand- 
some street  lanterns  are  attached  to  the  side  of  the 
building  by  brackets,  and  project  over  the  sidewalk.  These 
lanterns  are  about  7  ft.  high,  and  3  ft.  in  diameter.  They 
are  of  bronze,  octagonal  in  shape,  and  are  provided  with 
panels  of  thick  art  glass  nearly  white  in  color.  Tungsten 
lamps  had  been  installed  in  these  massive  fixtures,  but 
owing  to  the  size  and  construction  of  the  lanterns  and 
the  character  of  the  ornamental  glass  the  illumination 
was  not  particularly  effective.  Recently  the  incandescent 
lamps  were  supplanted  by  four  Cooper  Hewitt  quartz- 
tube  nicrcury-arc  lamps,  and  the  result  is  a  striking  and 
unique   illumination.     The  lamps  are  of  the  same  type  as 


FIG.     I — I. \  STERNS    AT    BUILDING     ENTRANCE    WITH     QUARTZ- 
TUBE    LAMPS    INSIDE 

the  six  suspended  by  steel  booms  from  building  fronts 
on  West  Randolph  Street,  between  North  LaSalle  Street 
and  North  Fifth  Avenue,  Chicago.  They  are  operated 
on  220-volt  Edison  direct-current  circuits,  each  lamp  tak- 
ing 726  watts'.  The  lamps  are  installed  about  15  ft.  above 
the  sidewalk.  The  color  of  the  light  is  of  the  greenish 
tinge  of  the  mercury-vapor  lamp,  but  the  effect  is  striking 


FIG.    2 — NIGHT    VIEW    OF    ILLUMINATION    FROM    QUARTZ-TUP 
LANTERNS 

of  the  illumination  from  the  quartz-tube  lamps  in  the  fi> 
tures  on  the  left. 


Church  Lighting 

Mr.  Robert  B.  Fly,  of  the  Philadelphia  Electric  Cor 
pany,  presented  a  paper  at  the  Pittsburgh  convention  1 
the  Illuminating  Engineering  Society,  in  which  the  vario" 
problems  relating  to  the  lighting  of  churches  were  di 
cussed. 

Concerning  lighting  systems  the  author  stated  that  dire 
lighting,  having  been  used  to  the  greatest  extent,  still  pr 
dominates.  This  fact  is  largely  due  to  the  architects,  asth 
are  more  familiar  with  this  method  of  lighting.  The 
is  a  tendency,  however,  in  favor  of  indirect  lighting 
a  concealed  direct-lighting  system.  The  semi-indirect  sysK 
has  not  been  adopted  to  any  extent,  owing  to  the  great 
cost  of  translucent  glass  bowls  and  the  greater  installati 
costs. 

Direct-lighting  systems  have  been  installed  more  g« 
erally,  owing  to  lower  installation  and  operating  costs,  t 
influence  of  the  architect  and  the  general  public's  lack 
information  on  lighting  matters.  It  is  not  at  all  unusi' 
to  see  new  buildings  and  churches  equipped  in  a  manner 
variance  with  good  practice  simply  because  the  architcc 
plans  were  drawn  and  the  client  had  entire  confidence 
the  architect.  Generally  architects  will  co-operate  with  t 
illuminating  engineer,  but  this  is  not  always  the  case. 

There  are  some  general  rules  that  should  be  follow^ 
relative  to  the  illumination  of  the  church  auditorium.  ' 
light  sources  should  be  within  the  line  of  vision.  All  jani 
in  any  system  of  illumination  should  be  hung  sufBcien" 
high,  so  they  will  not  obstruct  the  view  of  those  in  ■ 
gallery  of  the  church.  No  fixtures  should  be  located  » 
as  to  obstruct  the  architectural  features.  The  intnn: 
brilliancy  of  all  light  sources  should  be  reduced,  wl' 
visible  from  any  point,  by  frosting  or  other  diffusing  mw  • 
Hymn  boards  should  be  illuminated  by  a  concealed  sout 
where  the  general  illumination  is  low  or  othenvise. 

Generally  in  the. construction  of  the  chapel  one  or  n.  t 
side  or  roof  windows  are  provided  for  daylight  illu"" ' 
tion  of  the  chancel,  thereby  making  this  section  of  « 
church  lighter  by  comparison  than  the  main  body  of  * 


October  ii,  1913 


ELECTRICAL    WORLD 


753 


:hurch.     With  artificial  illumination  this  effect  may  often 
DC  obtained  more  readily  and  more  effectively. 

In  formulating  a  plan  or  method  of  lighting  the  chan- 
:el  or  sanctuary  the  construction  of  the  interior  of  the 
Aancel  will  frequently  demand  special  apparatus,  reflect- 
ors and  lamps,  in  order  to  obtain  effective  results.  A  chan- 
:el  arch  will  greatly  facilitate  the  installation  of  lamps  and 
reflectors,  but  when  there  is  no  arch  it  is  more  difficult  to 
ilace  the  lamps  and  reflectors  to  direct  the  light  to  the  best 
idvantage  and  avoid  sharp  shadows.  Such  equipment  when 
Dlaced  at  a  great  height  should  be  so  arranged  that  it  can 
je  lowered  for  renewal  and  cleaning  purposes.  But  owing 
:o  the  installation  costs  lighting  units  are  more  often  lo- 
:ated  in  a  permanent  manner  behind  the  arch  and  renewals 
ire  made  by  the  use  of  extension  ladders. 

The  use  of  decorative  altar  illumination  is  increasing. 
-Electric  imitation  candles  are  being  used  in  many  churches. 
rhe  lighting  of  tabernacle  niches  as  well  as  the  outlining 
)f  altars  is  being  done  quite  successfully  by  the  use  of  low- 
raltage  lamps.  A  sign-lighting  transformer  is  often  in- 
;talled  and  receptacles  are  provided  at  various  points  on  the 
iltar,  together  with  the  permanent  equipment,  so  that  small 
ilectric  bulb  signs  and  emblems  may  be  readily  connected, 
rhe  cost  of  such  an  installation  is  more  or  less  offset  by 
he  low  operating  costs  of  the  equipment. 

On  account  of  the  tendency  in  recent  years  to  increase 
he  illumination  in  the  body  of  the  church  it  is  necessary 
o  increase  the  illumination  in  the  sanctuary  to  make  a 
loticeable  dift'erence  in  the  intensity  of  the  light  in  the  two 
lections  of  the  church. 

The  depth  of  some  of  the  chancels  is  fairly  great,  and 
n  order  to  increase  the  illumination  on  the  altar  or  rere- 
los  it  is  necessary  to  concentrate  the  light  from  a  source 
nore  or  less  localized. 

The  use  of  dimmers  in  the  church  is  becoming  more 
;eneral.  In  some  cases  they  are  placed  on  the  chancel  and 
mitation  candle  standard  circuits  in  Episcopal  churches, 
md  when  the  choir  procession  takes  place  the  lamps  are 
;radiia!ly  brought  to  full  brilliancy  as  the  choir  enters  the 
:hancel.  In  some  of  the  Catholic  churches  dimmers  are 
:onnected  to  the  circuits  of  the  church  auditorium  and 
anctuary  for  use  during  special  services. 

The  question  of  appropriate  fixtures  is  an  important  one. 
fhe  fixture  designer  has  been  studying  ornaments  for  years, 
ind  this  knowledge  of  ornament  is  of  equal  importance  to 
he  illuminating  engineer,  as  he  is  not  only  called  upon 
0  plan  the  outlets  for  a  lighting  scheme  but  he  often  is 
)bliged  to  select  the  fixtures.  In  the  case  of  some  of 
he  more  novel  schemes  of  illumination,  he  is  obliged  to 
lesign  fixtures  to  meet  unusual  conditions.  This  means  that 
le  must  be  familiar  with  the  fundamentals  and  the  differ- 
ent orders  of  architectural  design.  The  illuminating  en- 
[ineer  must  study  harmony  of  design,  and  particularly  the 
ffect  of  light  and  shadow  on  architectural  ornaments. 

There  have  been  many  apparent  reasons  given  for  copy- 
ng  ancient  lamps  and  light  sources  to  harmonize  with 
ertain  styles  of  architecture.  In  carrying  out  such  de- 
igns of  fixture  and  lighting  units,  the  units  have  fre- 
[uently  been  so  placed  as  to  be  distressing  if  not  harmful 
0  the  eyes.  Therefore  novel  and  unusual  methods  may  be 
naugurated  in  designing  the  illumination  for  the  church 
^ith  due  regard  for  ritualistic  symbolism. 

When  the  illuminating  engineer  attempts  to  effect  new  and 
inusual  methods  of  lighting  churches  he  should  of  course 
le  familiar  with  the  orders  of  architecture  and  ornament. 
0  that  he  will  be  able  so  to  design  the  lighting  in.stallation 
hat  some  of  the  architectural  features  of  the  building  may 
'6  brought  out  by  light  and  shadow  without  distorting  their 
ppearance. 

The  candle  is  used  in  the  services  of  the  Roman  Catholic 
•piscopal  (high),  Lutheran  and  German  Lutheran 
hurches.  It  has  more  prominence  in  the  ceremonies  of 
lie  Roman  Catholic  church  than  in  the  others. 


In  the  Catholic  churches  the  altar  is  the  main  feature 
to  be  considered  for  its  symbolic  significance,  as  the  rubric 
of  the  church  requires  the  use  of  wax  candles  for  the  vari- 
ous services.  However,  in  numerous  instances  some  of 
the  candles  that  are  still  in  use  can  be  replaced  by  either 
gas  or  electric  imitation  candles  to  greater  advantage,  and 
this  will  result  in  a  more  effective  appearance. 

The  lighting  specialist  should  know  when  and  how 
candles  are  used  in  religious  services,  their  advantages  and 
disadvantages.  The  mellow  glow  of  the  candle  with  the 
low  intrinsic  brilliancy  of  its  flame  is  pleasing  aside  from 
the  flicker — although  there  probably  is  an  open  question 
as  to  whether  the  flickering  of  the  candles  used  for  reli- 
gious purposes  is  a  distracting  feature,  or  whether  the  light 
is  more  effective  that  way.  There  are  certain  times,  par- 
ticularly on  holy  and  feast  days,  when  the  altar  is  illumi- 
nated to  a  greater  extent  than  for  ordinary  services. 

The  author  contended  that  from  every  standpoint  good 
illumination  is  just  as  important  in  the  church  as  it  is 
in  the  place  of  amusement.  Emphasis  is  laid  upon  the 
comparative  methods  employed  by  places  of  amusement  and 
churches  in  the  matter  of  making  their  audiences  com- 
fortable, because  there  is  a  very  real  analogy,  which  is  too 
apt  to  be  overlooked.  There  is  nothing  in  religion  which 
teaches  that  those  who  attend  church  services  should  be 
made  uncomfortable,  and  yet  lack  of  forethought  upon  the 
part  of  those  responsible  too  often  makes  attendance  at 
church  services  a  positive  source  of  distress  for  those  whose 
eyes  are  not  strong  or  are  perhaps  overstrained. 

Discussion 

Mr.  Joseph  D.  Israel,  Philadelphia,  remarked  that  the 
purely  business  features  of  church-lighting  work  can  best 
be  handled  by  persons  experienced  in  this  line  in  order 
not  to  detract   from  the  sacredness  of  the  subject. 

Mr.  J.  R.  Cravath,  Chicago,  directed  attention  to  the 
helical  filament  tubular  lamps  which  are  particularly  advan- 
tageous in  cove  lighting.  In  illuminating  paintings  on  ceil- 
ing decorations,  it  is  essential  to  advance  the  light  source 
so  as  not  to  be  in  the  line  of  vision. 

Mr.  A.  L.  Powell,  East  Orange,  N.  J.,  remarked  that 
certain  simple  designs  of  opal-glass  bowls  have  been  de- 
veloped to  harmonize  excellently  with  church  architecture. 

Mr.  S.  L.  E.  Rose,  Schenectady,  N.  Y.,  suggested  the 
use  of  incandescent  lamps  equipped  with  parabolic  reflec- 
tion for  lighting  the  gilded  cross  on  the  church  steeple  to 
obviate  the  need  of  a  steeplejack. 

Mr.  R.  F.  Pierce,  Gloucester.  N.  J.,  claimed  that  either 
the  direct  or  the  indirect  lighting  system  will  give  satis- 
factory results  in  a  church,  provided  each  is  properly  in- 
stalled and  the  simple  brightness  is  kept  at  a  low  value. 


Letter  to  the  Editors 

Associated  Austrian  Technical  Societies 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  connection  with  the  proposed  Association  of 
American  Engineering  Societies,  mentioned  in  your  issue 
dated  July  5,  1913,  attention  should  be  called  to  the  General 
Congress  of  .Austrian  Technical  Societies,  which  meets  at 
five-year  intervals.  A  committee  is  appointed  at  each  meet- 
ing to  conduct  the  business  for  the  congress  until  it  meets 
again.  This  committee  consists  of  one  delegate  from  each 
society,  of  which  there  are  now  forty-nine,  and  twelve 
members  selected  by  the  congress  as  a  whole. 

At  the  sixth  congress,  which  met  in  December,  191 1,  the 
following  twelve  members  were  elected:  Dr.  von  Bergen, 
president;  Professor  Lorber,  vice-president;  Dr.  Dompieri 
and  Messrs.  Fellner,  Goldemund,  Giinther,  Holler,  Kapaun, 
Klandy,  Manthner,  Mayreder  and  Singer. 

Trieste,  Austria.  Dr.  Gino  Dompieri. 
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Field  of  the  Operating   Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects — Questions  and  Answers 


Canal  Gang's  Cable-Pulling  Record 

The  cable  gang  working  at  the  Gatun  Locks,  Panama 
Canal,  under  the  direction  of  Supervisor  G.  A.  Balling, 
recently  established  a  local  record  for  cable  pulling.  In 
one  eight-hour  day  they  drew  9828  ft.  of  eight-conductor, 
No.  10  lead-covered  cable  and  12,300  ft.  of  five-conductor. 
No.  10  lead-covered  cable,  a  total  of  22,128  ft.  A  total  of 
9200  ft.  of  cable  was  pulled  during  the  first  three  hours. 
It  rained  the  entire  day,  and  on  this  account  the  conditions 
under  which  the  work  was  carried  on  were  unfavorable. 
The  best  Canal  Zone  record  for  any  one  month  was  made 
at  Gatun  Locks  when  113,002  ft.  of  cable  was  pulled. 


Gasoline  as  an   Aid   in   Digging   Holes   in   Frozen 
Ground 

In  northern  Minnesota,  where  the  earth  freezes  to  a 
depth  of  from  4  ft.  to  5  ft.  in  winter  and  wliere  conse- 
quently the  cost  of  digging  holes  is  high,  the  following 
expedient  is  used  to  keep  down  costs.  When  the  top  of  the 
hole  has  been  picked  out  to  a  depth  of  6  in.  or  more  a  tin 
cup  full  of  gasoline  or  coal-oil  is  poured  into  the  hole  and 
lighted.  The  digging  is  then  continued,  the  burning  oil 
thawing  the  earth,  and  from  time  to  time  more  oil  is  added. 
It  is  said  that  with  the  help  of  about  a  gallon  of  oil  per 
hole  the  cost  of  digging  can  be  reduced  approximately  15 
per  cent. 

Automobile  Trailers  for  Line-Construction  Crews 

The  accompanying  illustration  shows  the  automobile  and 
trailer  truck  used  by  the  line  crew  of  the  Central  Illinois 
Lighting  Company,  which  is  now  building  a  transmission 
line  between  Farmington  and  Peoria,  III.     The  outfit  has  a 
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AUTOMOBILE    AND    TRAILER    CARRYING    LINE    GANG 

capacity  for  hauling  fifteen  men  at  a  speed  of  from  25  to 
30  miles  per  hour.  In  this  way  the  crew  is  taken  out  to  the 
job  in  the  morning  and  returned  in  the  evening.  When  the 
distance  from  the  site  of  the  work  back  to  Farmington  is 
less  than  12  miles  the  gang  rides  in  for  dinner. 

Similar  use  of  automobile  trailers  is  made  by  the  prop- 
erties of  the  Amesbury  (Mass.)   Electric  Light  Company. 


as  recently  mentioned  in  these  columns.  Each  district  of 
the  system  is  equipped  with  a  Ford  runabout  and  a  1200-lb. 
trailer  carried  on  roller  bearings.  The  combination  outfit 
is  used  in  taking  the  line  gang  and  its  tools  to  each  job  in 
the  morning,  after  which  the  superintendent  uncouples  the 
trailer,  leaving  it  with  the  men  as  an  outdoor  shop.  He 
then  visits  customers  in  trouble  or  needing  the  company's 
attention  and  returns  at  noon  to  take  the  men  home  for 
dinner,  again  attaching  the  trailer.  The  program  is  re- 
peated in  the  afternoon.  The  combination  equipment, 
loaded,  will  make  a  speed  of  15  miles  per  hour  on  the  road. 
The  cost  of  operating  one  of  these  cars  over  30,000  miles 
since  November,  19U,  has  averaged  5  cents  per  mile,  in- 
cluding gasoline,  oil,  repairs  and  sinking  fund  on  the  car. 


Boiler-Room  Record  Comparing  Steam  and  Energy 
Outputs 

Shown  herewith  is  a  copy  of  the  boiler-room  record  kept 
by  The  Milwaukee  Electric  Railway  &  Light  Company  for 
the  purpose  of  comparing  the  steam  produced  with  the  elec- 
trical energy  generated.  It  provides  a  ready  means  of 
ascertaining  whether  the  firemen  are  operating  the  boilers 
at  their  most  efficient  rating  and  whether  the  steam  piping 
is  in  proper  condition.  The  steam  curve  is  plotted  in 
boiler-hp,  and  the  electrical  energy  curve  is  plotted  in  kilo- 
watts. As  a  standard  from  which  to  work  the  operating 
engineer  is  instructed  to  produce  a  certain  number  of  kilo- 
watts per  rated  boiler-hp  or  an  equivalent  higher  number 
of  kilowatts  per  boiler-hp,  figured  at  the  most  efficient 
operating  point.  With  definite  figures  from  which  to  work 
and  with  a  record  like  the  one  shown  it  is  a  simple  matter  ■ 
for  the  superintendent  of  power  plants  to  find  out  whether 
instructions    are   being    followed.      The   boiler-hp    is   esti- 
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COMP.-VRATIVE    STEAM-PRODUCTION    AND    KW-HR.    LOAD    CURVE 

mated  from  steam-flow  meters  installed  in  the  stations. 
The  reason  for  the  steam  curve  being  below  the  electric 
curve  at  one  time  and  above  at  another  is  that  the  water- 
power  plant  operated  in  conjunction  with  the  steam  static; 
at  which  this  record  v/as  taken  was  in  operation  only  part 
of  the  time.  Where  such  auxiliary  power  was  not  usee 
the  steam  curve  falls  above  the  electric  curve. 
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Comparative  Costs  of  Motive  Power  in  Ice 
Manufacturing 

At  the  recent  International  Congress  of  Refrigeration  in 
ZJiicago  Messrs.  R.  H.  Tait  and  L.  C.  Nordmeyer,  of  St. 
Louis,  presented  a  paper  on  "Comparative  Installation  and 
Dperating  Cost  of  a  Combined  Ice-Manufacturing  and 
rold-Storage  Plant"  in  which  they  compared  the  costs  of 
(i)  a  simple  steam  plant,  (2)  a  compound  condensing 
steam  plant  and  (3)  a  Diesel-engine  and  electric-auxiliary 
ilant.  It  is  assumed  that  the  plant  would  be  located  in  the 
southwest  and  be  capable  of  developing  the  equivalent  of 
72  tons  of  ice-making  capacity  for  twenty-four  hours  daily, 
rhe  yearly  work  is  equivalent  to  14,880  tons  of  ice.  The 
:ost  of  fuel  oil  is  figured  at  95  cents  per  barrel  of  42  gal. 
rhe  present  price  of  fuel  oil  is  greater  than  this,  but  not 
;nough  to  make  the  oil  engine  a  poor  investment.  Oil  is 
)umed  under  the  boilers  of  the  steam  plants. 

The  estimates  of  the  authors  show  the  greatest  economy 
[or  the  oil-engine-electric  plant.  The  equipment  consists 
jf  two  225-hp  Diesel  engines,  each  belted  to  a  60-ton 
■efrigerating  machine  and  a  40-kw  generator.  All  auxili- 
iries  in  the  plant  are  driven  by  electric  motors.  Deprecia- 
:ion  on  oil  engines  is  figured  at  10  per  cent  for  oil  engines 
ind  5  per  cent   for  other  machinery. 

After  giving  estimates  in  some  detail  for  the  three  types 
Df  plants,  the  authors  summarize  the  comparative  costs  of 
nstallation  and  operation  in  the  accompanying  table . 

COMPARATIVE    COSTS    OF    ICE-MAKING    PLANTS 


Simple  Steam 
Plant 

Compound 
Condensing 
Steam  Plant 

Diesel- 
Engine 
Plant 

(fl 

$60,000.00        $60,000.00 
65,000.00  1        76.400.00 

$60,000.00 

83,923.00 

$125,000.00 

$0'.97'6' 
0.546 
0.579 

$136,400.00 

Vo'.VsV 

0.642 
0.579 

$143,923.00 

ost  water  per  ton  ice 

$0,090 
0.226 

ixed  charges  machinery 

0.821 
0.516 

Cost  per  ton  ice  (no  building 

$2,101 

0.504 

$1,974 
0.504 

$1,653 

uUding  charge  per  ton  ice 

0.504 

r  Cost  per  to  n  ice  with  building 
charge 

$2,605         1         $2,478 

$2,157 

Comparisons  deduced  by  Messrs.  Tait  and  Nordmeyer  are 
s  follows: 

Simple  Versus  Compound  Steam  Plant. — The  compound 
ondensing  steam  plant  costs  $11,400  more  than  the  simple 
earn  plant,  but  a  saving  of  12.7  cents  per  ton  of  ice  is 
:complished,  which  for  14,880  tons  of  ice-making  capacity 
:r  year  amounts  to  $1,889.76  per  year.  On  this  basis  the 
impound  condensing  steam  plant  will  pay  for  the  differ- 
ice  in  cost  between  it  and  the  simple  plant  in  approxi- 
ately  six  years. 

Simple  Steam  Plant  Versus  Diesel-Engine  Plant. — The 
liesel-engine  plant  will  cost  $18,923  more  than  the  simple 
;eam  plant,  but  a  saving  is  accomplished  of  44.8  cents  per 
n  of  ice,  or  $6,666.24  per  year.  On  this  basis  the  Diesel- 
gine  plant  will  pay  for  the  difference  in  cost  between  it 
■i  the  simple  steam  plant  in  less  than  three  years. 
Compound  Condensing  Plant  Versus  Diesel  Plant. — The 
|esel-engine  plant  costs  $7,523  more  than  the  compound 
(ndensing  steam  plant,  but  a  saving  of  32.1  cents  per 
'1  of  ice  is  accomplished,  which  amounts  to  $4,776.50  per 
;ar.  The  Diesel-engine  plant  will  pay  for  the  difference 
'cost  between  it  and  the  compound  condensing  steam  plant 
'  less  than  two  years'  time. 

'From  the  comparison  given  above,"  say  the  authors,  "it 
a;ms  apparent  that  the  oil-engine  plant  would  be  an  ex- 
fidingly  good  investment.  This  should  especially  be  ap- 
P'ent  on  account  of  the  manner  in  which  the  deductions 


were  made.  The  steam-driven  plants  received  the  benefit 
of  the  best  efficiency  that  could  be  obtained — namely,  a 
boiler  efficiency  in  the  case  of  the  simple  plant  of  65  per 
cent,  and  in  the  case  of  the  compound  condensing  steam 
plant,  with  the  use  of  an  economizer,  of  71^2  per  cent. 

"The  steam  consumption  of  the  simple  engine  of  the 
refrigerating  machine  was  assumed  to  be  27  lb.  per  indi- 
cated hp-hr.,  while  that  of  the  electrical  generators  was 
assumed  to  be  30  lb.  of  steam  per  indicated  hp-hr. 

"In  the  case  of  the  compound  condensing  steam  plant,  a 
steam  consumption  of  18  lb.  per  indicated  hp-hr.  for  the 
steam  engines  of  the  refrigerating  machine  and  20  lb.  per 
indicated  hp-hr.  was  assumed  for  the  generator  engines, 
including  steam  for  vacuum  pumps  and  other  auxiliaries. 

"In  the  oil-engine  plant  the  engines  were  credited  with  a 
low  efficiency  of  8  gal.  per  100  boiler-hp-hr.,  while  we  have 
found  that  the  fuel  consumption  of  engines  installed  in  the 
Southwest  by  the  Busch-Sulzer  Brothers-Diesel  Engine 
Company  was  approximately  6jX  gal.  per  100  boiler-hp-hr. 
under  normal  working  conditions.  In  addition  to  this,  the 
oil-engine  plant  is  charged  with  water  bought  from  the 
city,  as  against  artesian  well  water  used  in  the  steam  plant. 

"A  further  advantage  is  given  to  the  steam  installation 
by  charging  it  with  a  depreciation  and  obsolescence  of  only 
5  per  cent,  as  against  10  per  cent  charged  to  the  Diesel  oil- 
engine installation." 


Changing  Two-Phase  Generators  for  Three-Phase 
Operation 

Following  the  recent  merger  of  the  Merchants'  Heat  & 
Light  Company  with  the  People's  Light  &  Heat  Company 
at   Indianapolis,  Ind.,  parallel  operation  of  the  stations  of 
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FIG.    I — CONNECTED    TRANSFORMERS 

the  two  companies  became  desirable.  However,  all  of  the 
equipment  of  the  first-named  plant  was  designed  for  three- 
phase  operation,  while  the  latter  had  a  two-phase,  four- 
wire  system,  the  generating  apparatus  consisting  of  three 
two-phase  alternators  totaling  850  kw.  In  order  to  oper- 
ate the  two  plants  in  parallel  one  of  the  larger  units  of  the 
People's  plant,  a  300-kw  alternator,  was  T-connected.  The 
scheme  used  for  making  the  connections  is  shown  in  the 
accompanying  drawings.  The  terminal  of  one  winding  was 
first  connected  to  the  middle  point  of  the  other;  then  a 
tap  was  taken  out  at  a  point  representing  86.66  per  cent 
of  the  full  length  of  the  first  phase  coil.  One  lead  from 
the  four-wire  machine  was  then  discarded  and  the  re- 
maining three  wires,  being  connected  as  shown,  were  used 
as  the  conductors  for  the  three-phase  energy. 

The  attendant  transformer  difficulties  arising  were  over- 
come by  an  ingenious  arrangement  of  connections  shown 
in  Fig.  I.  The  5  per  cent  taps  which  are  to  be  seen  in  the 
drawing  were  omitted  from  the  leg  of  the  T,  which  is  com- 
monly made  86.66  per  cent  of  the  full  leg,  making  the  actual 
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relation  90  per  cent  to  100  per  cent.  This  proportion  has 
proved  to  be  .siilTiciently  near  the  theoretical  values  for 
practical  purposes,  and  on  the  trial  run  the  machine  read- 
ily came  into  synchronism  with  the  remainder  of  the  sys- 
tem and  carried  its  full  rated  load  without  showing  any 
sigrns  of  undue  heating.  The  machine  which  has  been 
-7 


FIG.     2 — DIAGRAM     OF    REARRANGED    GENERATOR     CONNECTIONS 

changed  is  rated  at  300  kw,  2200  volts,  60  cycles,  and  oper- 
ates at  240  r.p.m. 


Automatic   Electric  Water  Works  at  Farmington. 
Mich. 

The  automatic  electrically  operated  pumping  plant  which 
furnishes  both  the  water  supply  and  fire  protection  for 
Farmington,  Mich.,  a  typical  village  in  a  farming  com- 
munity, was  described  by  Mr.  A.  R.  Gary,  of  the  Eastern 
Michigan  Edison  Company,  before  the  recent  convention 
of  the  Michigan  Section,  N.  E.  L.  A.  The  equipment  em- 
ployed is  of  a  type  especially  suitable  for  service  to  villages 
and  small  towns  and  was  installed  by  the  Dayton  Pump 
&  Manufacturing  Company  in  1912. 

Water  is  obtained  from  two  wells  170  ft.  deep,  one  being 
3.5  in.  in  diameter  and  the  other  8  in.  in  diameter.  From 
the  large  well  the  supply  is  pumped  into  a  cistern  or  reser- 
voir under  the  pump-house,  while  from  the  smaller  bore 
the  water  is  delivered  directly  into  a  pressure  system.  A 
pressure  tank  with  a  capacity  of  13,000  gal.  is  used,  al- 
though as  normally  operated  the  supply  held  in  the  tank 
is  only  10,000  gal.  or  less. 

The  pumping  equipment  installed  consists  of:    (i)  a  5-hp, 
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FIG.     I FIRE    PUMP,     WATER     WORKS    AT    FARMINGTON,     MICH. 

220-volt,  three-phase  Wagner  motor  running  at  1140  r.p.m., 
which  drives  through  gears  a  Dayton  deep-well  pump  oper- 
ating from  the  smaller  well,  at  45  strokes  per  minute,  with 
a  i2-in.  stroke:  (2)  a  7.5-hp,  220-volt,  three-phase  Wagner 
motor  running  at  1720  r.p.m.,  which  drives  through  gears  a 
Dayton  deep-well  pump  operating  from  the  larger  well  at 


46  strokes  per  minute;  (3)  an  air-compressor  drive 
through  gears  by  a  3-hp,  220-volt,  three-phase  Wagni 
motor  running  at  1720  r.p.m.  and  discharging  into  tl 
pressure  tank,  and  (4)  a  triple.x,  single-acting,  geared  fi 
pump  driven  by  a  30-hp,  220-volt,  three-phase  Westinj 
house  motor  with  a  wire-wound  rotor  and  slip-rings,  whic 
runs  at  860  r.p.m. 

The  small  pump  delivers  continuously  into  the  prcssu 
system.  If  the  pressure  drops  below  30  lb.,  the  fire  pun 
is  automatically  put  into  service  and  pumps  from  the  ci 
tern  into  the  pressure  system.  If  the  water  level  in  tl 
cistern  falls  below  a  certain  point,  the  pump  working  fro 
the  larger  well  is  "cut  in"  and  fills  the  cistern.  When  tl 
use  of  water  is  small  and  the  pressure  is  right  the  small 
pump  is  also  automatically  put  out  of  service. 

No  operator  is  needed  in  a  plant  of  this  kind.  The  v 
lage  employs  a  man  for  a  small  sum  to  inspect  the  equi 
ment  and  keep  it  oiled  and  in  repair,  which  he  can  do 
about  one  hour  per  day.  The  labor  cost  for  operation 
therefore  negligible.  As  there  is  no  meter  on  the  wal 
supplied,  it  is  impossible  to  give  any  cost  for  the  wal 
pumped.     The  monthly  bills  for  electric  service,  at  4  cci 


FIG.     2 — DEEP-WELL     PUMP,     WATER-WORKS     AT     FARMINGT'  , 
MICH. 

per  kw-hr.  (less  5  per  cent  for  prompt  payment),  have  '» 
as  follows:  $40.77.  $40-33.  $36-18,  $3'-"7.  $32-42,  $39- 
$48.34.  $48.37,  etc. 

All  water  is  paid  for  by  meter.  There  are  forty-ei  t 
consumers  at  present,  but  many  more  are  being  added.  Te 
minimum  charge  of  $1.50  per  quarter  allows  the  consul  r 
to  use  9000  gal.  When  more  water  than  this  is  used,  the 
is  a  charge  of  15  cents  per  1000  gal.  for  the  next  10,000  g-, 
and  a  charge  of  10  cents  for  all  over  19,000  gal.  used. 

Energy  supply  to  operate  this  installation  is  received  fr" 
Detroit  over  a  4600-volt,  three-phase  line.  This  press* 
is  then  stepped  down  to  230  volts  by  a  30-kva  Geni'' 
Electric  transformer  located  about  50  ft.  from  the  buildil- 

A  generally  similar  pumping  plant,  to  cost  $14,000  s 
being  installed  in  a  small  town  near  the  center  of  the  St  \ 
and  three  others  are  soon  to  go  in. 


Load-Factor  of  Hydroelectric  Plants 

What  is  the  ioadf.ictor  of  the  best  hydroelectric  plants'  F 

The  combined  output  of  the  Niagara  Falls  Power  Cy 
pany  and  the  Canadian  Niagara  Falls  Power  Compan  '« 
over  868,000.000  k^)f-hr.  a  year  and  the  load- factor 
82   per  cent.     This   is   the   largest   and   most   satis i. 
hydroelectric    development    from    all    viewpoints   that   f 
know  of. 
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Generators,  Motors  and  Transformers 

Polvpliase  Series  Motor. — J.  Jonas. — An  article  illus- 
:rated  bv  diagrams  on  methods  of  phase  compensation  and 
methods  of  insuring  the  stability  of  operation  of  polyphase 
series  motors.  The  author  discusses  methods  based  on 
I'ariation  of  the  winding  ratio  and  shows  that  neither 
special  choice  of  the  winding  ratio  nor  the  saturation  of  the 
series  transformer  insures  stability  over  the  whole  speed 
range,  but  that  this  can  be  attained  by  the  use  of  additional 
resistance  in  the  motor  circuit.  The  combination  of  these 
;hree  methods  is  advantageous. — Elek.  Zcit.,  Sept.  i8,  1913. 

Staiidardication  Rules  of  Dynamo-Electric  Machinery. — 
Revised  standardization  rules  for  rating  and  testing  electric 
machines  and  transformers  were  adopted  at  the  last  meet- 
ing of  the  German  Association  of  Electrical  Engineers  and 
ivill  be  in  force  after  July  l,  1914.  These  regulations  con- 
lain  definitions,  rules  on  the  testing  of  dynamo-electric 
machinery,  commutation,  temperature  increase,  overload- 
ing, insulation,  methods  of  determining  efficiency,  and  volt- 
ige  drop. — Elek.  Zeit.,  Sept.  4,  1913. 

Direction  of  Rotation  of  Vectors. — Fritz  Emde.- — A  let- 
ter taking  exception  to  the  arguments  given  by  Breisig  and 
Wagner  in  favor  of  rotation  to  the  left  of  alternating- 
rurrent  vectors. — Elek.  Zeit..  Sept.  11,  1913. 

Lamps  and  Lighting 

Arc-Lamp  Electrode. — A  note  on  a  recent  British  patent 
(No.  10,210,  1913)  of  J.  Rondal.  The  electrode  has  high 
;missivity  and  is  not  easily  oxidized  when  burned  in  an 
ncloscd  but  not  air-tight  lamp.  The  carbon  before  or 
ifter  pressing  is  impregnated  with  a  mixture  of  sodium 
)r  potassium  aluminum  phosphate  and  graphite  containing 
•arthy  admixtures.  Preferably  also  baked  calcium  sac- 
tharate  is  added  to  the  core. — London  Elec.  Ending,  Sept. 
I.  1913- 

Street  Lighting  in  Dresden. — A.  Strauss. — A  transla- 
ion  in  abstract  of  his  article  recently  abstracted  in  the 
digest  and  showing  the  gradual  development  of  street 
ighting  in  the  city  of  Dresden  in  Germany  from  carbon 
'.re  lamps  to  flame-arc  lamps  and  more  recently  to  tungsten 
ncandescent  lamps. — London  Electrician,  Sept.  5,  1913. 

Generation,  Transmission  and  Distribution 

German-Swiss  IVater-Power  Plant. — E.  Frev  a.\d  O. 
VLBRECHT. — The  first  part  of  a  fully  illustrated  description 
i  the  new  power  development  at  Rheinfelden.  It  consists 
f  two  separate  projects.  One  is  the  Wyhlen  water-power 
lant  of  the  Rheinfelden  transmission  system  and  the  other 
;i  the  Angst  power  plant  of  the  city  of  Basle.  The  present 
rticle  relates  to  the  Wyhlen  plant.  In  view  of  the  time 
squired  to  build  the  water-power  development,  a  steam- 
irbine  station  of  10,000  hp  rating  with  two  turbo-genera- 
)rs  was  first  erected.  The  water-power  plant,  which  was 
nally  opened  last  year,  has  ten  main  turbine  units  and  two 
irbine-driven  exciters.  Each  main  unit  is  rated  at  2200  hp. 
he  article  is  to  be  concluded.— £/<?fe.  Zeit.,  Sept.  11  and 
\  1913- 

Victoria  FaUs  Power  Scheme  in  South  Africa. — An  edi- 
>rial  note  referring  to  the  fact  that  some  years  ago  it  was 
'oposed  to  transmit  energy  from  the  Victoria  Falls,  on  the 
ambesi,  to  the  Rand.    A  power  house  with  a  capacity  of 

>,ooo  hp  was  to  be  constructed  as  a  beginning,  and   12.5- 


cycle  energy  was  to  be  transmitted  over  a  three-phase 
aluminum  line  at  a  pressure  of  150,000  volts.  The  begin- 
ning was  made  by  buying  up  existing  steam  stations,  and 
the  latter  plants  have  developed  so  well  that  the  system  now 
has  an  aggregate  capacity  of  230,000  hp,  with  32  miles  of 
transmission  line  over  which  supply  is  satisfactorily  main- 
tained. An  additional  90,000  hp  has  been  contracted  for. 
According  to  the  1912  report  of  the  directors,  "as  yet  the 
company  does  not  derive  anything  from  the  Falls  except 
its  name  and  the  exclusive  right  to  develop  the  power  there. 
When  the  demand  is  large  enough  to  justify  the  heavy  out- 
lay necessary  in  order  to  utilize  the  falls  the  company  will 
exercise  that  right." — London  Electrician,  Sept.  19,  1913. 
Traction 

Wireless  Train  Control. — An  illustrated  account  of  a  re- 
cent exhibition  in  England  of  the  Prentice  automatic  sys- 
tem of  wireless  train  control.  The  system  includes:  (a) 
an  ordinary  track-circuit  arrangement  whereby  the  pres- 
ence of  a  train  or  vehicle  in  a  section  short-circuits  a 
relay;  (b)  a  high-frequency  plant,  the  current  from  which 
is  controlled  by  the  track-circuit  relay;  (c)  an  insulated 
conductor  known  as  the  "wave  wire,"  placed  along  the 
track  to  carry  the  high-frequency  current;  (d)  an  arrange- 
ment of  antennas,  known  as  a  "harp,"  below  the  engine, 
whereby  the  energy  from  the  "Wave  wire"  is  received  on 
the  locomotive;  (e)  a  coherer  and  decohering  device  and 
relay  in  synchronism;  (f)  a  "time-lag"  relay  for  the  time 
required  for  decoherence,  whereby  a  continuous  holding 
action  is  realized  as  long  as  the  "wave  wire"  is  energized; 
fg)  a  "master"  relay,  and  (h)  devices  whereby  the  release 
of  the  "master"  relay  by  the  cessation  of  the  high- 
frequency  current  causes  the  exhibition  of  a  "danger"  indi- 
cation on  the  engine,  application  of  the  brakes  and  the 
sounding  of  an  audible  alarm.  A  wiring  diagram  of  the 
connections  is  given  and  described  in  detail. — London 
Electrician,  Aug.  29,  1913. 

Installations,  Systems  and  Appliances 

Bremen. — The  electric  distribution  problem  of  the  Ger- 
man city  of  Bremen  is  rendered  difficult  by  the  many  small 
houses,  which  necessitate  a  great  cable  length,  and  the  large 
number  of  house  installations  for  the  number  of  customers 
(at  present  9000  house  installations  for  11,000  customers). 
As  long  as  only  direct  current  at  2  X  US  volts  was  avail- 
able the  network  was  restricted  to  the  interior  city  and  to 
some  of  the  better  residence  districts.  But  since  a  second 
power  plant  was  erected  in  1907  supplying  three-phase 
alternating  current  the  network  has  been  extended  over  the 
whole  city  and  to  outlying  villages.  The  transmission  pres- 
sure is  7000  volts,  while  the  distribution  voltage  is  mostly 
216  volts.  Details  are  given  of  the  transmission  system, 
especially  the  construction  of  the  transformer  stations,  the 
telephone  system  and  the  use  of  a  portable  testing  station. 
— Elek.  Zeit.,  Sept.  18,  1913. 

Electrophysics  and  Magnetism 

Electromagnetic  Waves.- — K.  W.  Wagner. — .\n  elemen- 
tary treatment  of  electromagnetic  waves.  From  Faraday's 
induction  law  and  the  law  of  the  magnetic  circuit  it  is 
shown  how  electric  magnetic  waves  are  produced  and  what 
laws  they  obey.  From  the  consideration  of  the  energy  in 
a  propagating  wave  the  conception  of  the  energy  flux  is 
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deduced.  Finally,  electromagnetic  waves  caused  by  clos- 
ing switches,  etc.,  are  briefly  discussed. — Elek.  Zeit.,  Sept. 
II,  1913. 

Lightning  Flashes. — W.  Kohlrausch. — A  description  of 
some  peculiar  lightning-flash  observations  which  partly  in- 
dicate a  high  skin  effect  of  the  lightning  flash  and  partly 
seem  absolutely  inexplainable. — Elek.  Zeit.,  Sept.  18,  1913- 

Columnar  Ionization. — E.  \V.  Wellisch  and  J.  J. 
WoooROW. — An  account  of  an  investigation  in  which  a 
method  was  devised  to  compare  the  ionization  due  to  a 
single  alpha  particle  when  measured  in  a  longitudinal  and 
transverse  field.  The  results  confirm  the  view  of  Moulin 
and  Langevin  that  the  upward  slope  characteristic  of  the 
alpha-ray  ionization  curve  when  a  longitudinal  field  is  em- 
ployed is  due  entirely  to  recombination  of  ions  in  the  col- 
umn. The  suggestion  of  Wellisch  and  Bronson  that  the 
slope  is  due  in  part  to  ionization  by  collision  is  shown  to  be 
untenable.  It  is  shown  that  Langevin's  theory  of  recombi- 
nation appears  to  be  applicable  to  the  ionization  produced 
by  a  single  alpha  particle;  also  the  theory  enables  an  esti- 
mate of  the  mean  cross-section  of  the  column  to  be  com- 
puted.— Philos.  Mag.,  September,  1913. 

Disintegration  of  Uranium. — Alexander  Fleck. — An 
account  of  an  investigation  in  which  the  existence  of  a  new 
radioactive  disintegration  product,  uranium  A'j.  discovered 
by  Fajans  and  Gohring,  is  confirmed.  Its  period  of  average 
life  is  one  and  six-tenths  minutes  and  its  period  of  half 
value  is  one  and  one-tenth  minutes.  The  hard  beta  rays  of 
uranium  A'  come  from  uranium  X,  as  found  by  Fajans  and 
Gohring.  and  the  soft  beta  rays  come  from  uranium  A, 
Hence  uranium  A',  cannot  be  the  parent  of  actinium. — 
Philos.  Mag.,  September,  1913. 

Electrochemistry  and   Batteries 

Electric  Furnace  Electrodes. — W.  McA.  Johnson  and 
George  N.  Sieger. — The  second  article  of  a  serial  on  elec- 
tric furnaces,  their  design,  characteristics  and  commercial 
applications.  In  the  present  instalment  the  authors  give 
practical  information  concerning  graphite  and  carbon  elec- 
trodes, with  features  of  design,  installation  and  consump- 
tion.— Mctall.  and  Chem.  Eng'ing,  October,  1913. 

Electric  Steel  Refining. — JoH.  Harden. — An  account  of 
a  new  electric  steel  refining  plant  in  England,  the  induc- 
tion furnace  being  used.  Details  of  the  design  and  cost  of 
operation  are  given. — Metall.  and  Chem.  Eng'ing,  Octo- 
ber, 1913. 

Units,  Measurements    and  Instruments 

Dielectric  Properties  of  Non-Conductors. — Phillips 
Thomas. — A  Franklin  Institute  paper  which  describes  and 
gives  the  results  of  tests  upon  the  electrical  properties  of 
mica,  paraflined  paper,  celluloid  and  ice.  The  materials 
were  tested  in  the  form  of  condensers,  and  the  tests  in- 
cluded measurements  of  the  capacity,  power-factor,  con- 
ductivity, break-down  strength  and  capacity  variation  with 
applied  voltage.  The  tests  covered  a  range  of  from  3000 
cycles  to  250  cycles  per  second  by  sine-forming  alternating 
voltage  and  from  83  cycles  to  i  cycle  per  second  by  uni- 
directional charges  applied  for  equivalent  times  of  charge. 
The  results  of  the  tests  were  reduced  to  values  for  unit 
dielectric  volume,  and  a  table  of  such  results  is  included. 
It  is  shown  that  there  is  a  general  relation  between  the 
electrical  properties  of  the  materials  tested — that  is,  that 
the  substances  with  high  dielectric  constant  have  also  high 
dielectric  losses,  low  breakdown  strength  and  low  insula- 
tion resistance.  Temperature  eflfects  were  eliminated  by 
making  all  measurements  on  each  condenser  at  a  constant 
temperature.  As  far  as  possible  this  temperature  was  made 
the  same  for  different  materials,  so  that  a  comparison  of 
the  results  is  not  subject  to  temperature  correction.  It  is 
shown  that  within  ordinary  commercial  limits  the  capacity 
of  condensers  having  either  of  these  substances  as  dielec- 
trics is  independent  of  the  magnitude  of  the  voltage  applied 


to  them.    The  results  of  the  tests  are  given  in  the  form  of 
curves. — Journal  Franklin  Inst.,  September,  1913. 

Measuring  Magnetic  Susceptibility. — W.  H.  F.  Murdoch. 
— .^  paper  read  before  Section  G  of  the  British  association 
pointing  out  the  advantages  of  the  magnetometer  method 
for  measuring  magnetic  permeal)ility  and  susceptibility, 
especially  its  directness  and  simplicity.  In  the  cut  S'  is  a 
long  solenoid  used  to  magnetize  the  specimen  /,  which  is 
in  the  form  of  a  wire  situated  in  the  magnetic  axis  of  the 
solenoid.  In  series  with  this  solenoid  is  a  coil  C,  in  the 
center  of  which   is  suspended   a   magnetized  needle  n,  to 
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DIAGRAM     OF     CONNECTIONS     FOR     MEASURING     MAGNETIC 
SUSCEPTIBILITY 

which  is  attached  a  mirror  or  pointer;  NS  is  a  controllinf 
magnet  to  neutralize  the  earth's  horizontal  intensity  actinj 
on  the  needle  n  and  S"  is  a  solenoid  suitably  arranged  t' 
neutralize  the  magnetic  effect  of  S'  on  the  needle  m.  Thes 
solenoids  and  coil  are  joined  in  series  with  one  another 
and  a  battery  B,  variable  resistance  VR,  switch,  etc.,  ar 
included  in  the  circuit.  A  compensating  coil  to  neutraliz 
the  earth's  vertical  intensity  acting  on  the  specimen  may  b- 
wound  over  S',  and  this  circuit  includes  a  battery,  resistanc 
and  current  indicator.  The  needle  n  is  adjusted  so  tha 
when  the  earth's  horizontal  intensity  is  neutralized  it  come 
to  rest  in  any  position  about  the  center  of  the  coil,  and  th 
magnetic  action  of  any  small  current  is  sufficient  to  pu 
it  into  the  zero  position,  which  is  perpendicular  to  th 
plane  of  the  coil  C.  If  now  a  piece  of  iron  is  inserted  i 
the  solenoid  S'  it  acts  on  the  needle  n  in  such  a  way  thr 
it  is  attracted  or  repelled  out  of  the  zero  position.  Th' 
solenoids  may  be  arranged  in  either  the  "A"  or  "B"  pos 
tion  of  Gauss,  or  unipolarly.  The  theory  of  the  method  : 
given,  as  are  the  results  of  its  application  to  tests  of  a 
iron  wire. — London  Electrician,  Sept.  19,  1913. 

Meter. — An  official  announcement  of  the  Reichsanstalt  t 
which  a  meter  with  a  double  counting  device  of  the  Ber{ 
mann  Electric  Company  is  admitted  for  calibration.  TI 
construction  is  described  and  illustrated. — Elek.  Zeit.,  Au; 
28,  1913. 

Experimental  Alternating-Current  Plant. — R.  M.  Abche 
— An  illustrated  description  of  an  experimental  alternatinj 
current  plant  for  a  British  technical  laboratory  and  of  tl 
switchboard  specially  designed  in  connection  with  it.  Tl 
author  urges  that  students  should  make  their  own  connc 
tions. — London  Electrician,  Sept.  5,  1913. 

Phase  Meter. — K.  Gruhn. — An  illustrated  description  1 
a  new  electrodynamic  phase  meter  of  a  German  compan 
It  is  essentially  a  double  wattmeter  with  one  single  movab 
current  coil  (connected  to  a  measuring  transformer).  Fc 
poles  arranged  symmetrically  in  a  circle  hold  the  voltai 
coils  of  the  wattmeters.  There  result  two  fluxes  to  whii 
by  means  of  an  induction  coil  there  is  given  a  certain  d 
sired  phase  difference.  The  commercial  phase  meter  f 
5  amp  and  50  cycles  has  a  voltage  drop  of  i  volt  and  co 
sumes  in  the  voltage  coil  60  milliamp. — Elek.  Zeit.,  Aug.  ' 
1913. 

Photometers. — G.  A.  Shook. — A  second  article  of  r 
serial  on  quantitative  spectrum  analysis  in  which  the  auth 
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describes  several  types  of  spectra  photometers  and  discusses 
their  advantages  and  disadvantages. — Metall.  and  Chem. 
Eng'ing,  October,  19 13. 

Seisinogral^li. — J.  J.  Shaw. — A  note  on  a  recent  British 
association  paper  on  new  improvements  in  the  seismograph. 
Hitherto  it  has  been  found  that  the  free  oscillation  of  the 
boom  was  a  great  disadvantage,  and  Continental  European 
workers  have  endeavored  to  avoid  the  difficulty  by  employ- 
ing a  heavier  boom.  This,  however,  is  unsatisfactory,  since 
it  reduces  the  sensitiveness  of  the  instrument.  The  author's 
method  consists  in  attaching  a  light  aluminum  disk  to  the 
end  of  the  boom  in  such  a  manner  that  it  can  oscillate  be- 
tween the  poles  of  four  permanent  magnets,  and  thus  damp- 
ing is  effected  by  the  induction  of  eddy  currents  in  the  disk. 
The  device  secures  a  damping  eft'ect  of  about  8  to  I.— 
London  Electrician,  Sept.  19,  1913. 

Meter. — An  official  announcement  of  the  Reichsanstalt 
admitting  for  calibration  a  polyphase  induction  meter  of 
Landis  and  Gyr.  The  construction  and  operation  are  <Xe- 
scribed,  the  connections  are  shown  in  diagrams,  and  rules 
to  be  followed  for  calibration  are  given. — Elek.  Zeit., 
Sept.  II,  1913. 

Telegraphy,  Telephony  and  Signals 
Wireless  Telegraphy. — G.  W.  O.  Howe. — A  paper  read 
before  Section  G  of  the  British  association  on  the  nature 
of  the  electromagnetic  waves  employed  in  radio-telegraphy 
and  the  mode  of  their  propagation.  The  author  bases  his 
discussion  on  power  transmission  over  two  wide  strips  of 
thin  copper  placed  face  to  face  and  close  together.  After 
discussing  the  physical  aspects  of  this  problem  he  arrives 
at  Poynting's  theorem  and  lays  the  foundation  for  a  dis- 
cussion partly  analytic  and  partly  graphical  of  electro- 
magnetic wave  phenomena. — London  Electrician,  Sept.  19, 

1913- 

IVireless  Telegraphy. — W.  H.  Eccles. — A  paper  read  be- 
fore Section  G  of  the  British  association.  Mathematical 
analysis  has  shown  that  wireless-telegraph  signals  could  not 
be  transmitted  a  quarter  way  round  the  globe  by  means  of 
diffraction.  One  assumption  of  this  analysis  is  that  the 
air  is  a  perfect  homogeneous  dielectric.  Against  this  the 
author  states  that  the  atmosphere  is  always  and  everywhere 
ionized  to  some  extent  and  is  almost  certainly  more  ionized 
at  high  levels  than  at  low.  Heaviside  pointed  out  that  if 
strong  ionization  sets  in  suddenly  at  some  high  level,  this 
layer  would  act  as  a  reflecting  envelope  and  make  possible 
the  propagation  of  waves  to  the  antipodes.  The  hypothesis 
introduced  by  the  author  is  based  on  the  assumption  that 
the  sun's  rays  ionize  the  atmosphere  in  such  a  way  that  the 
concentration  of  ions  increases  gradually  as  we  ascend  in 
the  atmosphere.  On  this  basis  the  author  gives  a  simple 
method  of  treating  mathematically  the  problem  of  refraction 
of  electric  waves  around  the  earth. — London  Electrician, 
September,  1913. 

Wireless  Telegraphy. — H.  Mosler. — An  account  of  an  in- 
vestigation extending  over  a  year  in  which  the  receiving 
intensity  of  a  station  at  a  distance  of  425  km  (255  miles) 
was  measured  day  and  night.  During  the  day  the  receiving 
intensity  is  not  influenced  by  the  height  of  the  sun  or,  in 
other  words,  is  constant  during  the  whole  year,  but  during 
the  night  there  are  characteristic  maximum  peaks  in  autumn 
and  spring.  The  receiving  intensity  is  particularly  increased 
for  short  intervals  in  the  night  during  the  cold  season,  and 
this  is  thought  to  be  due  to  changes  in  the  ionization  phe- 
nomena in  the  upper  atmosphere.  Effects  of  moonlight  were 
not  observed.— £/efe.  Zeit.,  Aug.  28,  1913. 

Wires,  Wiring  and  Conduits 

Pure  Mathematics. — H.  F.  B.\ker. — His  presidential  ad- 
dress to  Section  A  of  the  British  Association  for  the  Ad- 
vancement of  Science.  The  address  dealt  with  the  proper 
place  of  pure  mathematics  in  the  scientific  world. — London 
Electrician,  Sept.  12,  19 13. 


Book  Reviews 


The  Inspector  and  the  Troubleman.  By  Stanley  A. 
Edwards  and  A.  E.  Dobbs.  Chicago,  111.:  Telephony 
Publishing  Company.  196  pages,  86  illus.  Price,  $1. 
This  book  is  intended  especially  for  practical  telephone 
men  working  in  small  magneto  exchanges.  Included  in  the 
narrative  of  the  instruction  of  a  young  troubleman  by  his 
superiors,  the  older  linemen  and  the  company's  inspector, 
is  to  be  found  a  great  amount  of  information  relating  to 
the  theory  of  electricity  as  applied  to  telephony.  Line  con- 
struction and  maintenance,  common  and  uncommon  cases 
of  trouble  that  occur  on  magneto  exchange  systems  are 
discussed  in  a  conversational  style,  so  that  in  addition  to 
furnishing  diversion  to  the  reader  the  story  carries  with 
it  many  facts  and  the  solution  of  practical  problems  that 
cannot  fail  to  be  of  interest  to  the  maij  in  the  field  and  to 
prove  of  real  value  to  him  in  showing  the  right  way  out 
of  the  difficulties  of  one  kind  and  another  that  he  is  con- 
stantly meeting  in  his  work. 


Safety.  Methods  for  Preventing  Occupational  and  Other 
Accidents  and  Disease.  By  William  H.  Tolman,  Ph.D., 
and  Leonard  B.  Kendall.  New  York :  Harper  & 
Brothers.  422  pages,  illus. 
Comprehensive  in  scope,  filled  with  practical  information 
and  valuable  data,  this  volume  will  make  a  wide  appeal.  It 
is  the  first  general  exposition  of  the  subject  that  has  ap- 
peared in  English.  The  statement  of  the  authors  that  the 
annual  number  of  accidents  resulting  fatally  or  in  partial 
or  total  incapacity  is  500,000,  at  an  economic  loss  of  $250,- 
000,000  per  annum,  is  rather  startling,  and  emphasizes  the 
need  for  specific  information  on  safety  measures  and  the 
great  desirability  of  the  conservation  of  human  life.  The 
contents  of  the  volume  are  divided  into  four  parts:  gen- 
eral conditions,  danger  zones,  industrial  hygiene,  and  social 
welfare.  The  large  amount  of  material  covering  many  in- 
dustries has  been  carefully  edited.  Safety  measures  adopted 
by  various  companies  in  the  United  States  and  abroad  are 
discussed.  The  data  will  be  found  of  much  value  to  com- 
panies planning  additional  safety  measures  and  welfare 
work,  with  all  their  far-reaching  influence  for  good.  The 
illustrations  lend  much  of  interest  to  the  work,  and  the  very 
complete  index  adds  to  its  usefulness. 


Illinois  Public  Utility  Commission  Law  and  Munici- 
pal Ownership  Law.  By  William  J.  Norton,  M.  E. 
Chicago:  Published  by  the  author.  200  pages. 
Price,  $2. 
Mr.  Norton,  who  is  secretary  of  the  rate  research  com- 
mittee of  the  National  Electric  Light  Association  and  who 
was  formerly  first  assistant  secretary  of  the  Public  Service 
Commission  for  the  First  District  of  the  State  of  New 
York,  has  done  a  real  service  to  tha  privately  owned  utili- 
ties of  Illinois  and  all  students  of  the  subject  of  the  regu- 
lation of  utilities  by  preparing  this  book.  The  new  public 
utility  commission  law  and  the  new  municipal  ownership 
law  of  Illinois  are  given  in  full  from  the  official  text  as 
passed  by  the  Legislature  and  signed  by  Governor  Dunne 
last  June.  The  book  contains  an  index-digest  which  shows 
in  a  clear  and  comprehensive  manner  the  powers  of  the 
commission,  what  the  utilities  must  do,  the  proceedings  be- 
fore the  courts,  penalties,  etc.  In  addition,  the  law  is 
printed  with  marginal  notes  and  with  footnotes,  the  latter 
giving  the  source  of  the  various  provisions  and  occasionally 
making  comment.  The  laws  are  printed  on  one  side  of  the 
page  only  so  that  the  other  is  available  for  notes.  An 
alphabetical  index  is  provided  to  supplement  the  analysis  in 
the  index-digest.  A  brief  synopsis  is  also  given  of  the 
provisions  for  the  indeterminate  permit  in  the  law  provid- 
ing for  the  new  Public  Service  Commission  of  Indiana. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Cement  for  Use  at  High  Temperatures 

The  II.  VV.  Johns-Manvillc  Company,  New  York,  lias  re- 
cent hronKht  out  a  new  furnace  product,  known  as  "high- 
tcnipcraturc  cement  No.  31,"  which  it  is  said  can  be  used 
successfully  whenever  working  temperatures  range  between 
1300  (leg.  and  3100  deg.  l-'ahr.  The  new  material  is  a  dry 
powder  nn.Nture  composed  of  asbestos  and  other  ingredients 
of  secret  preparation.  When  being  made  ready  for  use 
it  is  mixed  with  water  to  the  proper  consistency  (say. 
about  18  lb.  to  20  lb.  of  water  to  100  lb.  of  powder)  for 
working  like  mortar  or  tamping  around  molds.  Used  for 
setting  up  tirebrick  for  boilers  and  furnaces,  lining  and 
roofing  furnaces  of  various  kinds,  molding  into  door  jambs, 
lining  fire  doors,  repairing  side  walls  of  furnaces,  making 
stay-nut  caps,  etc.,  it  has  considerable  mechanical  strength. 
When  air-dried,  it  will  withstand  a  crushing  strain  of 
883.5  lb.  per  sq.  in.  It  vitrifies  at  the  comparatively  low 
temperature  of  1418  deg.  Fahr.  and  has  a  high  melting 
point  (3182  deg.  Fahr.). 

Being  semi-acid  in  character,  it  can  be  used  with  chrome 
bricks,  silica  bricks  or  fire-clay  bricks. 


Revolving-Head  Receptacle 

Six  receptacles  and  fuse  blocks  arratiged  on  a  pivot  form 
what  is  called  a  "revolving-head  receptacle"  by  its  manu- 
facturer, the  Central  Electric  Company,  Chicago,  111.  A 
set  of  conductors  rings  make  connection  to  the  receptacles 
so  that  the  head  may  be  revolved  freely  in  any  direction. 
Cover  and  base  are  of  cast  iron  and  are  fastened  together 
with  wing-nuts. 

Ordinarily  the  head  is  supported  on  a  heavy  cast-iron 
base  fitted  to  the  top  of  a  3-in.  pipe  forming  a  central 
stand   from  which  energy  for  a  numlicr  of  lanitis  or  other 


RECKI'TACl.ES 


devices  may  be  taken.  However,  in  the  illustration  here- 
with the  head  is  shown  fastened  by  a  malleable-iron  bracket 
to  an  upright  post  in  a  crowded  shop.  It  is  said  that  in 
shops  where  forgetful  workmen  are  apt  to  leave  their 
trouble  lamps  in  cars  or  where  traveling  cranes  are  liable 
to  become  entangled  in  temporary  wiring  this  revolving 
head   is   of   great   value,   as   it   will   allow   the   socket   upon 


which  the  pull  is  being  made  to  align  itself  so  that  the  at- 
tachment plug  will  be  drawn  from  its  receptacle  without 
damage. 


English  Earthenware  Cooking  Devices 

The  so-called  "boiling  pot"  and  "boiling  jug"  are  made 
of  earthenware  with  the  heating  clement  in  the  form  of  a 
closely  fitting  band  attached  to  the  outside  surface.    In  the 


E.\RTHENWARE    COOKING    DEVICES 

devices  shown  the  plug  which  is  attached  to  the  heating 
band  is  of  a  type  not  standard  in  the  United  States,  but  no . 
doubt  the  manufacturers  will  meet  this  requirement  if  a 
sufficient  demand  arises  for  their  goods  on  this  side  of 
the  w-atcr.  The  earthenware  is  a  pleasing  gray  bufif  in  color 
and  the  banded  heating  element  is  enameled  in  dark  brown. 
The  form  of  construction  and  the  material  employed  leave 
tiie  inside  surface  of  the  device  clear  and  enable  it  easily 
to  be  kept  clean.  It  can  be  used  for  a  variety  of  purposes 
such  as  heating  soups  and  other  liquids  and  boiling  eggs. 
With  the  addition  of  an  inner  vessel,  the  two-pint  size 
makes  an  efficient  milk  sterilizer,  cereal  cooker  and  beef-tea 
brewer. 

The  largest  device  shown  is  a  2-pint  "boiling  jug"  which, 
the  makers  state,  will  boil  2  pints  of  water  in  fourteen 
minutes.  It  is  8.5  in.  high,  3.5  in.  in  diameter  at  the  top 
and  6  in.  at  the  bottom.  These  devices  are  made  by  the 
Sun  Electrical  Company,  Ltd.,  London,  England. 


Direct-Current  Motor  Starters 

A  feature  to  be  found  in  the  direct-current  motor  start- 
ers which  are  being  manufactured  by  the  General  Electric 
Company,  Ltd.,  London.  England,  is  the  self-aligning  con- 
i.ict  block.  This  device  has  been  introduced  so  that  the 
starter  may  be  able  to  adapt  itself  to  the  irregularities 
inevitably  occurring  in  practice  due  to  continued  arcing. 
All  contacts  are  renewable  from  the  front  and  the  no- 
voltage  release  coils  are  also  made  detachable  for  the  rea- 
-■^on  that  many  users  in  ordering  starters  overstate  the  volt- 
age of  their  service  and  consequently  find  that  the  no-volt- 
age release  will  not  hold  the  lever  in  the  running  position 
When  a  case  of  this  kind  occurs  the  coil  is  removed  and 
returned  for  rewinding. 

For  making  the  main  contacts  in  the  larger  sizes  of  start 
crs  there  are  two  brushes,  one  of  carbon  and  one  of  bras5 
the  carbon  brush  tak'flg  the  arc  and  protecting  the  bras.' 
contacts.  The  starters  are  made  in  sizes  ranging  fron 
0.25  hp  to  100  hp. 
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Commutator  Insulation  for  Replacing  Built-Up  Mica 

A  new  insulating  material  has  been  developed  to  replace 
mica  for  V-rings,  bushings,  taper  rings,  and  the  like.  The 
dielectric  strength  of  "formica, "  which  is  the  name  given 
the  new  product,  is  said  to  be  1000  volts  per  mil  under  all 
atmospheric  conditions,  as  the  material  is  non-hygroscopic 
and  will  not  be  affected  by  moisture.  A  commutator 
equipped  with  V-rings  and  bushings  of  the  new  material 
has  shown  its  ability  to  withstand  a  potential  of  20,000 
volts  to  ground  before  breaking  down.  As  to  the  thermal 
properties  of  the  new  material,  it  is  said  that  it  wall  stand 
155  deg.  C.  continuously  and  265  deg.  C.  momentarily,  that 
it  will  not  warp  at  any  temperature,  and  that  after  bakin.y 
it  is  infusible  at  any  degree  of  heat  even  up  to  the  temper- 
ature of  carbonization.  Mechanically,  formica  is  tough  and 
strong  but  not  brittle,  and  it  can  be  formed  to  any  dimen- 
sions  possible   with    built-up    mica.       Its     ultimate     tensile 


COMMtTTATOR     INSULATION      IN     VARIOUS     SH.\PES 

Strength  is  stated  as  being  20,000  lb.  per  sq.  in.  and  its 
ultimate  strength  under  compression  is  20,000  lb.  per  sq.  in. 
in  the  direction  of  greatest  weakness.  Of  the  chemical 
characteristics  of  the  insulation  it  may  be  said  that  it  is 
practically  unaffected  by  any  of  the  common  solvents,  is 
impervious  to  oil,  and  will  not  absorb  grease  or  carbon 
dust.  This  new  insulating  material  is  being  marketed  by 
the  Electric  Service  Company,  of  Cincinnati,  Ohio. 


Improved  Two-Cycle  Oil  Engine 

The  relatively  high  steam  consumption  of  turbines  rang- 
ing in  rating  from  a  few  horse-power  up  to  500  hp  leaves 
this  portion  of  the  generating  field  open  to  successful  oil 
engines.  Among  the  firms  foremost  in  the  development  of 
this  type  of  apparatus  is  the  Allgemeine  Elektricitats 
Gesellschaft,  which  is  now  placing  on  the  market  an  engine 
that  has  been  subjected  to  severe  operation  on  the  test 
floor  of  the  factory  since  1910.  Fig.  i  is  a  cross-section  of 
a  two-cylinder  engin'e  of  this  type.     Two  pistons  working 


FIG.    I — CRO.SS-SECTION    OF    TWO-CYLINDER    ENGINE 


n  the  same  cylinder  are  connected  to  the  crankshaft  so 
hat  at  one  dead-center  position  they  will  be  at  a  minimum 
listance  apart  and  at  the  other  they  will  be  at  a  maximum 
listance.  The  exhaust  ports,  shown  at  G,  and  the  admis- 
sion ports,  at  H,  are  so  arranged  that  as  the  two  pistons 
nove  from  one  extreme  of  their  travel  to  the  other  both 
ets  of  ports  are  alternately  opened  and  closed  by  the  pis- 


tons themselves  without  the  aid  of  valves.  The  injector 
pumps  and  scavenger  pump  are  shown  at  D,  E  and  C  re- 
spectively. The  letter  F  indicates  the  receiver  and  the 
working  cylinders  are  shown  at  A  and  B. 

The  main  points  of  advantage  claimed  for  the  engine  by 
its  makers  are  its  superior  scavenging  qualities  and  low 
fuel  consumption.     The  arrangement  of  the  ports  and  their 
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FIG.    2 TWO-CYCLE    OIL    ENGINE    IN    STATION 

ample  area  of  opening  are  cited  as  the  chief  features  which 
make  possible  complete  scavenging  operations  in  this  "two- 
stroke-cycle"  engine.  The  fuel-oil  consumption  is  said  to 
be  as  low  as  any  that  has  been  obtained  with  low-speed 
four-stroke-cycle  engines.  The  absence  of  heavy  exhaust 
and  admission  valves  renders  the  operation  steady  and 
noiseless. 


Ventilated  Induction  Motor 

An  improved  type  of  polyphase  induction  motor  has  re- 
cently been  developed  and  placed  on  the  market  by  the  U.  S. 
Electrical  Manufacturing  Company,  of  Los  Angeles,  Cal. 
Light,  compact  construction  is  made  possible  by  the  use  of 
a  riveted  frame,  thus  eliminating  the  heavy  cast-iron  frame 


IMPROVED    TYPE    OF    VENTILATED    INDUCTION     MOTOR 

of  former  days  together  with  the  dead-air  pockets  which  it 
created.  Exposure  of  the  stator  core  directly  to  the  air 
facilitates  heat  radiation.  Air-directive  fans  on  the  rotor 
also  insure  good  air  circulation  and  low  operating  tempera- 
tures. Space  fingers  are  cast  on  the  end  flanges  so  that  liberal 
ventilating  ducts  are  formed  on  each  side  of  the  stator-corfi 
punchings.     The  welded-ring  type  of  construction  in   the 


762 


ELECTRICAL     WORLD 


Vol.  62,  No.  I" 


rotors  makes  it  unnecessary  to  depend  on  solder  for  either 
mechanical  strength  or  electrical  conductivity.  Elimina- 
tion of  paper  from  the  rotor  construction  minimizes 
trouble  due  to  burn-outs.  The  motors  are  made  in  both 
constant-speed  and  variable-speed  types.  The  partial  sec- 
tion of  the  motor  illustrated  herewith  shows  the  paths  of 
the  cooling  air. 


Fixture  Control  of  Light  Distribution 

An  ingenious  device  to  control  light  distribution  from 
single-unit  fixtures  has  been  brought  out  by  the  George 
Cutter  Company,  of  South  Bend,  Ind.,  under  the  name  of 
the  "Idealite"  fixture.  The  manufacturer  points  out  that 
in  any  system  of  lighting  it  is  advisable  to  provide  means 
for  changing  the  intensity  of  illumination  to  suit  varying 
conditions.  This  may  be  done  without  changing  reflectors 
or  lamps,  by  raising  and  lowering  the  lamp  in  the  reflector. 
When  the  lanip  is  placed  low  in  the  reflector  the  light  is 
widely  distributed  but  has  low  intensity;  with  the  lamp 
high  in  the  reflector  the  intensity  is  high  but  the  light  is 
distributed  over  a  small  area.  The  accompanying  illustra- 
tion gives  a  sectional  view  of  the  fixture,  showing  the  means 
of  adjustment  by  which  the  lamp  may  be  moved  up  or  down 
through  a  range  of  i  in. 

The  socket  in  this  fixture  is  composed  of  molded  insula- 
tion and  is  suspended  from  a  steel  body  by  means  of  three 
adjusting  screws.  Upon  these  screws  are  placed  six  spiral 
springs  which  support  the  socket  and  lamp,  protecting  the 
latter  from  vibration.  A  brass  shell  incloses  the  mechanism 
and  serves  also  as  a  holder  for  the  reflector  or  shade. 

By  means  of  the  three  adjustable  screws  the  socket  may 
be  raised  or  lowered  to  bring  the  lamp  into  proper  relation 
to  the  reflector  to  accomplish  either  concentration  or  various 
degrees  of  diffusion  of  light  as  desired.  By  taking  advan- 
tage of  this  means  of  adjustment  it  is  also  possible  to  place 


furnished  with  canopy  and  with  rigid  stem  or  chain  suspen- 
sion, as  desired.  They  may  be  equipped  with  ornamenta! 
glassware  or  with  varying  designs  of  steel-enameled  light 
reflectors,  according  to  requirements. 


SECTIONAL    VIEW    OF    ADJUSTABLE    FIXTURE 

lamps  of  various  candle-powers  in  proper  relation  to  the 
reflector.  This  avoids  the  necessity  of  changing  the  re- 
flector when  changes  are  made  in  the  size  of  lamps.  These 
fixtures  may  be  equipped  with  either  enameled  steel  or  glass 
reflectors  to  fit  varying  conditions  of  service. 

The  leading-in  wires  are  attached  to  the  socket  by  means 
of  two  substantial  screws,  thus  avoiding  the  necessity  of 
soldered  connections  in  the  fixture  stand.    The  fixtures  are 


Multiple  Lever  Motor  Starter 

The  following  main  features  are  possessed  by  the  direct- 
current  motor  starter  illustrated  below. 

(i)   By  means  of  the  true  "loose-handle"  starting  devict 


FRONT    VIEW    OF    MULTIPLE-LEVER    STARTER 

the  brushes  cannot  be  held  in  the  closed  position,  becau 
they  open  automatically  when  an  overload  or  no-volta 
condition  occurs  during  starting  or  subsequently,  quite  i 
dependently  of  the  operating  handles  or  operator. 

(2)  The  "loose-handle"  feature  renders  it  impossible  ' 
start  up  too  rapidly,  and  hence  the  motor  is  effectively  sa;- 
guarded  against  excessive  current  and  consequent  troub  1 
due  to  sudden  starting. 

(3)  The  overload  devices  can  be  fitted  to  much  largr 
sizes  than  hitherto  and  can  be  equipped  with  time-Hit 
devices  when  desirable. 

(4)  The  construction  of  the  starter  is  such  that  levS 
must  be  closed  in  the  correct  sequence,  thus  insuring  »J 
resistance  being  reduced  gradually. 

(5)  The  levers  open  in  the  opposite  order  to  that  1 
which  they  are  switched  in,  and  hence  there  is  no  heif 
arcing  on  individual  contacts. 

(6)  After  having  opened  levers  are  ready  for  start? 
up  again  without  further  adjustment. 

(7)  The  overload  coil  in  operation  opens  the  circuit  i 
the  no-voltage  coil,  which  method  possesses  a  great  advi- 
tage  over  the  usual  practice  of  short-circuiting  the  no-v:- 
age  coil,  in  that  the  overload  attachment  breaks  the  >- 
voltage  coil  circuit  under  all  circumstances. 

(8)  Regulation  over  any  number  of  steps  can  be  obtai^l 
if  desired,  while  all  the  automatic  features  can  be  retail i 
Thus,  if  it  is  desired  to  eliminate  a  separate  rheostat  ir 
speed  regulation,  additional  levers  over  and  above  those  e- 
quired  for  starting  only  can  be  fitted  in  order  to  obtain  it 
necessary  rheostat!?- effect. 

The  above-described  starter  has  been  developed  for  if 
market  by  the  British  Westinghouse  Electric  &  Manu  c- 
turing  Company,  Ltd.,  Trafford  Park,  Manchester,  Engl  «• 


October  ii,  1913 


ELECTRICAL    WORLD 


763 


Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


New  Tariff  Bill  Signed. — The  Simmons-Underwood  tariff 
bill  was  signed  b}-  President  Wilson  on  Oct.  3  and  some 
portions  went  into  effect  immediately.  The  President  e.x- 
pressed  satisfaction  with  the  measure  and  spoke  concerning 
the  importance  of  the  currency  bill  now  before  Congress. 

Licensed  Under  MuUin  Patents. — The  Nyelec  Switch- 
board Company,  of  39  Cortlandt  Street,  New  York,  has 
been  licensed  to  work  under  the  MuUin  patents,  covering 
a  new  form  of  vertical  feeder  support,  made  by  the  Norris 
Electric  Specialty  Company,  of  38  Park  Row,  New  York. 
The  device  was  described  in  the  Sept.  6  issue  of  the  Elec- 
trical World  and  is  being  used  by  the  first-named  company 
in  its  work  on  the  Haywood,  Strasser  &  Voigt  Building,  at 
Twenty-sixth   Street   and   Eleventh  Avenue,   New   York. 

Home  Tax  on  Lighting  Material  Irksome. — German  man- 
ufacturers of  incandescent  lamps  claim  to  be  seriously 
handicapped  in  their  export  trade,  particularly  to  the 
United  States  and  Canada,  by  the  home  tax  on  lighting  ma- 
terials imposed  by  the  German  government.  It  is  stated 
that  this  tax  has  been  added  to  the  value  of  German  exports 
by  the  customs  authorities  of  both  the  countries  mentioned 
in  calculating  the  import  duties,  with  the  result  that  the 
German  goods  cannot  compete  in  price  with  other  goods  in 
those  markets.  In  fear  that  other  countries  may  follow  this 
example,  two  large  German  associations,  representing  elec- 
trical manufacturing  interests,  are  preparing  a  petition  to 
the  Reichstag,  urging  the  repeal  of  the  tax. 

General  Electric  Company  Incorporated  in  Brazil. — The 
General  Electric  Company  of  Brazil  has  been  incorporated 
to  take  care  of  the  interests  of  the  General  Electric  Com- 
pany in  that  country.  Guinle  &  Company,  exporters,  of 
42  Broadway,  New  York,  formerly  the  representatives  of 
the  General  Electric  Company  in  Brazil,  have  given  up  the 
electrical  end  of  their  business  incidental  to  this  change. 
The  incorporation  of  a  Brazilian  company  is  in  line  with 
the  General  Electric  policy  of  handling  foreign  business 
through  separate  companies  holding  foreign  charters,  and 
in  addition  to  its  English  and  European  subsidiaries  there 
are  allied  companies  in  Mexico,  Paraguay  and  some  others 
of  the  South  and  Central  American  republics. 

Extensions  in  Jamestown,  N.  Y. — The  Jamestown  Street 
Railway  Company  is  building  an  addition  75  ft.  long  and 
63  ft.  wide  at  its  Boat  Landing  power  house  to  house  ad- 
ditional equipment,  including  eighteen  transformers.  It  is 
reported  that  within  a  short  time  the  company  will  install 
a  sooo-kw  Westinghouse-Parsons  turbo-generator  in  the 
present  power  house.  Two  of  the  old  high-speed  Westing- 
bouse  engines  and  generators  will  be  taken  out  to  make 
room  for  the  large  new  unit.  The  two  turbo-generators 
now  in  service  in  the  power  house  are  each  rated  at  1500 
kw.  Connections  will  be  made  so  that  in  case  of  necessity 
)  electrical  energy  from  Niagara  Falls,  which  now  comes 
as  far  as  Mayville,  may  be  transmitted  to  Jamestown. 
Mr.  Ira  A.  Douglass  is  the  chief  engineer  of  the  Jamestown 
!    Street  Railway  Company. 

Status  of  the  Incandescent  Lamp  Industry  in  Austria. — A 
recent   German   technical   paper   in    discussing   the   present 
position  of  the  incandescent  lamp  industry  in  Austria  stated 
j   that  it  is  one  of  the  few  lines  which  have  not  suffered  from 
the  Balkan  war.    The  demand  for  metal-filament  lamps  was 
stated  to  be  especially  active,  and  the  restriction  of  the  car- 
:  bon  lamp  field  was  predicted,  to  accompany  the  introduc- 
'  tion  of  more  perfect  methods  for  manufacturing  the  metal- 
lic-filament lamps.     The  present  output  of  this  type  of  lamp 
'Ii  .\ustria-Hungary  is  between  18,000.000  and  20,000.000  per 
}'-ar,  or  about  twice  the  home  consumption,  so  that  a  large 
number  of  them  are  exported.    The  carbon-lamp  agreement 
I  which  exists  between  German.  Austro-Hungarian  and  Dutch 


firms  expires  next  May.  and  it  is  predicted  that  this  agree- 
ment will  not  be  renewed,  as  manufacturers  are  of  the 
opinion  that,  with  the  altered  circumstances  in  the  industry, 
free  competition  will  prove  the  best  policy. 

New  Wireless  Station  Assured. — The  Marconi  Wireless 
Telegraph  Company  of  America  has  just  closed  a  contract 
with  the  Norwegian  government  for  the  erection  of  a  large 
wireless  station  in  Norway,  to  connect  with  a  similar  station 
to  be  erected  in  Massachusetts.  This  latter  will  be  a  duplex 
installation,  arranged  so  that  messages  can  be  sent  and 
received  simultaneously,  and  will  be  connected  by  wire  with 
New  York  and  Boston.  It  is  stated  that  the  Norwegian 
government  is  making  arrangements  at  the  present  time  for 
wireless  communication  with  Sweden,  Denmark  and  the 
north  of  Europe,  and  the  Marconi  Company  is  understood 
to  have  plans  for  a  system  connecting  Europe  and  the 
United  States  with  South  America,  to  be  followed  by  sta- 
tions in  Asia  and  Australia.  The  site  for  the  Massachusetts 
station  is  understood  to  have  been  already  purchased,  and  it 
is  probable  that  the  J.  G.  White  Engineering  Corporation, 
of  New  York,  which  is  now  building  Marconi  stations  in 
New  Jersey,  California  and  the  Sandwich  Islands,  will  secure 
the  contract  for  its  erection  and  equipping. 

Where  Chicago  Is  Backward. — Chicago  possesses  thou- 
sands of  apartment  buildings,  many  of  them  handsomely 
appointed.  But  it  is  said  to  be  behind  every  other  large 
city  in  the  country  in  the  use  of  telephonic  communica- 
tion between  the  entrance  and  the  various  apartments. 
Speaking-tubes  are  still  specified  in  buildings  with  sleep- 
ing porches,  electric  laundry  equipment,  wall  safes,  built-in 
bookcases,  vacuum-cleaning  outlets  and  other  up-to-date  im- 
provements. A  man  who  should  know  accounts  for  this 
state  of  affairs  by  saying  that  it  is  due  to  Chicago's  tele- 
phone history.  When  the  fundamental  patents  of  the 
.\merican  Bell  Telephone  Company  expired,  about  twenty 
years  ago,  Chicago  was  the  center  of  the  independent  or 
anti-Bell  telephone  activity.  Manufacturers  of  telephonic 
apparatus  sprang  up  over-night  almost.  Many  of  these 
concerns  were  not  equipped  by  knowledge  or  experience 
to  make  satisfactory  telephones.  At  that  time  many  in- 
ferior inter-communicating  systems  were  put  into  Chicago 
apartment  buildings,  and  the  experience  of  architects  and 
builders  was  so  unsatisfactory  that  they  are  still  prejudiced 
against  the  use  of  the  telephone  in  place  of  the  speaking- 
tube.  Of  course,  since  then  the  incompetent  manufacturers 
have  been  weeded  out,  but  the  bad  impression  still  remains 
apparently. 

Electric  Welding  of  Car  Wheels  Proves  Successful. — The 
jarring  incidenta;l  to  the  operation  of  an  industrial  railway 
car  is  particularly  hard  on  the  wheels,  and  where  these  are 
keyed  to  the  axles  both  the  keys  and  the  keyways  become 
worn  and  distorted  very  quickly  and  are  then  practically 
ready  for  the  scrap  heap.  In  some  instances  it  has  been 
found  practicable  to  shrink  the  wheels  onto  the  axles,  but 
tliis  method  is  not  adaptable  for  every  class  of  service.  The 
Electric  Welding  Company,  of  220  West  Forty-second 
Street,  New  York,  has  developed  a  method  for  taking  care 
of  this  difficulty  which  has  proved  successful  under  trying 
operating  conditions.  On  the  outside  or  bearing  face  of  the 
wheel  hub  the  axle  bore  is  beveled  and  a  weld  made  between 
the  wheel  and  axle  by  the  arc-welding  process,  the  metal  de- 
posited filling  the  beveled  section  and  being  finished  finally 
to  the  surface  of  the  hub.  On  the  inside  face  of  the  hull  a 
weld  is  made  between  the  wheel  and  axle,  allowing  the  de- 
posited metal  to  build  up,  since  in  this  place  it  does  not 
interfere  with  the  bearing.  The  process  above  described  has 
been  applied  to  the  cars  used  by  the  Nichols  Copper  Com- 
pany for  hauling  hot  ingots  and  metallic  ores  and  has  given 
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satisfaction  where  the  keying  and  shrinking  methods  have 
failed.  The  Nichols  company  has  all  of  this  work  done  on 
contract,  thereby  avoiding  the  necessity  of  buying  an  ex- 
pensive special  outfit  and  of  maintaining  the  force  of  skilled 
mechanics  and  engineers  necessary  to  its  successful  opera- 
tion. 

Allis-Chalmers  Establishes  Office  in  Indianapolis. — The 
Allis-Chalnicrs  Manufacturing  Company  has  recently 
opened  an  office  in  Indianapolis,  Ind.,  from  which  all  of  the 
business  in  that  State  will  be  managed.  This  is  the  first 
time  that  the  company  has  had  an  office  in  Indiana,  the 
Chicago  office  handling  this  territory  before.  Mr.  O.  C. 
Ross  is  sales  engineer  and  manager  of  the  office,  which  is 
located  in  the  Traction  Terminal  Building. 

Unusual  Telephone  Installation. — On  two  telephone 
switchboards  supplied  by  the  Western  Electric  Company 
for  use  at  Buckingham  Palace,  instead  of  the  usual  number- 
ing of  the  local  line  jacks,  each  jack  is  labeled  with  a  small 
plate  giving  the  full  designation  of  the  person  or  place  with 
which  it  is  desired  to  communicate.  The  two  boards  were 
installed  becau>c  it  was  not  desired  to  have  the  day  ex- 
change occupied  at  night.    The  reason  for  this  is  not  known. 

Tree-Cutting  by  Electricity. — Mr.  F.  C.  Enright,  the  rep- 
resentative of  the  Chicago  Association  of  Commerce  in 
Buenos  Aires,  has  received  a  request  from  the  Forestry 
Bureau  of  the  Department  of  Agriculture  of  the  Argentine 
government  for  complete  information  relating  to  the  method 
of  cutting  trees  by  the  use  of  resistance  wires  rendered  white 
hot  by  a  current  of  electricity.  The  Argentine  officials  be- 
lieve that  this  plan  is  in  use  in  the  United  States.  The  busi- 
ness manager  of  the  Chicago  Association  of  Commerce  will 
forward  to  those  interested  any  information  in  relation  to 
this  particular  method  of  tree-cutting. 

New  Vacuum  Cleaner  Marketed. — The  Hoover  Sweeper 
CdUipany,  of  Xcw  Bi-rlin.  Ohio,  with  a  New  York  office  in 
the  Marbridge  Building,  Broadway  and  Thirty-fifth  Street, 
has  recently  added  to  its  line  of  electric  vacuum  cleaners 
the  "Baby  Hoover,"  which  operates  on  the  same  principle 
as  its  large  cleaner  but  is  about  one-third  the  size  and  price 
of  that  machine.  The  company  is  pushing  its  foreign  sales 
as  well  as  those  in  the  United  States  and  already  has  a  foot- 
hold in  Europe  and  South  America.  It  markets  its  goods 
through  large  department  stores  and  hardware  shops  and 
through  central  stations.  These  mediums  are  used  simply 
for  distribution  centers,  and  the  company  carries  on  its  ad- 
vertising and  selling  campaign  in  the  same  way  as  if  they 
were  branch  offices.  This  system  takes  from  the  dis- 
tributors the  burden  of  pushing  the  sale  of  the  cleaners  and, 
since  an  effort  is  made  to  use  only  the  highest  grade  stores 
as  distributing  agents,  better  and  more  economical  results 
are  probably  attained  than  if  the  company  tried  to  establish 
branch  stores  of  its  own  for  the  same  purpose. 

Electrical  Equipment  of  the  Adams  Express  Building  in 
New  York. — Construction  work  is  nearing  completion  on 
the  new  Adams  Express  Building,  at  35  Trinity  Place,  New 
York.  This  structure  when  completed  will  stand  thirty-two 
stories  above  street  level,  quite  a  little  higher  than  any  of 
the  buildings  immediately  adjacent.  Its  generating  equip- 
ment will  consist  of  three  400-kw  Westinghouse  three-wire 
I-5-250  volt  units  and  one  200-kw  unit  of  the  same  type,  all 
driven  by  cross-compound  Hamilton  Corliss  engines,  sup- 
plied by  the  Hooven,  Owens,  Rentschler  Company,  of  Ham- 
ilton, Ohio,  and  operating  on  150  lb.  steam  pressure.  The 
boiler  equipment  is  to  be  supplied  by  the  Babcock  &  Wilcox 
Company,  of  New  York,  and  will  consist  of  three  boilers  of 
500-hp  rating  and  one  of  375-hp  rating.  The  main  switch- 
board equipment  consists  of  a  generator  panel  at  each  ma- 
chine and  two  distributing  panels,  one  at  the  east  and  an- 
other at  the  west  end  of  the  building.  The  lighting  service 
for  the  building  will  call  for  about  4000  plug  outlets,  and  ap- 
proximately the  same  number  of  ceiling  outlets  and  wires 
will  be  drawn  in  galvanized  concealed  conduits.  In  addition 
to  the  lighting  load,  the  generating  equipment  will  supply 
energy  for  the  operation  of  twenty-four  Otis  passenger  ele- 
vators as  well  as  for  the  electrically  driven  vacuum  cleaning 
system,  hot-watcr-circulating  pumps  and  centrifugal  exhaust 
i.-ins.  The  installation  of  a  double  system  of  busbars  in  this 
building  will  add  reliability  to  the  electrical  service  and  aid 
in  preventing  the  elevator  load  from  seriously  interfering 
with  the  lighting  service.    Messrs.  Griggs  &  Holbrook.  of  3 


South  William  Street,  are  the  engineers  on  this  building,  ar 
the  electrical  contracting  is  being  done  by  L.  K.  Comstoc 
&  Company,  of  30  Church  Street.  New  York. 

English  Manufacturers  Reduce  Prices  on  Metallic-Fili 
ment  Lamps. — The  General  Electric  Company,  Ltd.,  ( 
London,  announces  that  further  technical  progress  in  coi 
nection  with  drawn-wire  filaments,  combined  with  increase 
output  of  the  Hammersmith  Osram  Works,  has  enabled 
to  effect  further  economies  in  the  manufacture  of  tungste 
lamps.  The  company  has  consequently  decided  to  give  th 
benefit  of  these  reductions  to  its  customers  and  has  made 
considerable  reduction  in  the  prices  as  quoted  in  its  catalo; 
This  reduction  in  most  cases  amounts  to  about  10  per  cct 
on  the  list  prices.  The  Siemens  Brf>thers  Dynamo  Work 
Ltd.,  of  London,  also  state  that  they  have  decided  to  give 
similar  reduction  in  price  on  their  tantalum  metallic-fil; 
ment  lamps  and  tungsten  drawn-wire  lamps.  From  tt 
British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  it 
learned  that  prices  will  be  reduced  on  its  tungsten  lamp 
owing  to  improvements  in  the  manufacturing  end  of  i 
business  brought  about  by  the  introduction  of  the  draw; 
wire  process  of  inaking  the  filaments.  Another  concei 
which  has  taken  this  step  is  the  British  Westinghouse  Ele 
trie  &  Manufacturing  Company.  Ltd..  of  Manchester,  whi( 
has  made  a  reduction  of  about  10  per  cent  in  the  prices 
its  tungsten  drawn-wire  lamps.  These  lamps  are  now  in  u 
under  conditions  which  precluded  their  use  in  the  earlii 
days,  and  w-ith  the  present  manufacturing  process  a  strong 
and  more  durable  filament  is  secured  than  could  be  ma^ 
formerly.  Other  companies  announcing  reductions  arc  t 
Pope  Electric  Lamp  Company,  Ltd..  of  London:  Cryseic 
Ltd.,  of  Bedford:  Edison  &  Swan  United  Electric  Lig 
Company,  of  Middlesex:  the  Brimsdown  Lamp  Works,  Lt 
of  London,  and  the  Foster  Engineering  Company,  I."' 
London. 


September  Statement  of  the  Copper  Producers' 
Association 

While  the  stocks  of  copper  on  hand  on  Aug.  31  wt: 
the  lowest  ever  reached  in  the  histc>ry  of  the  associati<', 
the  September  record  gives  a  further  falling  ofif  in  this  ite, 
as  shown  by  the  following  summary:  • 


Stocks  on  hand  in 
I'nited  States  on 
of   month 

Production    


-September,  pounds- 


-.\u(tust,potl»<i" 


Domestic     deliveries 66,836.897 

Foreign  deliveries 73.085,275 


hand    at    end    of 


73.649,801 
73,263,469 


NEW  YORK  METAL  MARKET  PRICES 


Copper: 

Standard,  spot* 


London,  standard,  spot*  72 

Prime  Lake    16.75 

Electrolytic    16.40 

Casting    16.30 

Copper  wire  base   17.75 

Lead    

Nickel     40.C0 

Sheet  zirc.  f.  o.  b.  smelter 

Spelter,   spot    5.65 

Tin,  spot  41.40 

•Mitminum: 

Prompt     delivery 21.50 

Future    


16.75 
16.50 
16.25 


•OLD  METALS 


Heavy  copper 
Brass,  hea%-y  . 
Brass,  light  . 
I-ead.  heavy  . 
Zinc,  scrap    . . 


15.00 
9.75 
8.50 
4.65 


•COPPER  EXPORTS 


Total    tons   to   Oct    7 

•From  daily   transactions  on  th-  New   York   Metal   Exchange. 
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Corporate  and  Financial 

Stock  Issue  Planned  by  the  Boston  Edison  Company. — 

At  the  annual  meeting,  scheduled  for  Oct.  14,  the  stock- 
holders of  the  Edison  Electric  Illuminating  Company  of 
Boston  will  be  asked  to  authorize  the  directors  to  make 
application  to  the  Board  of  Gas  &  Electric  Light  Commis- 
sioners for  authority  to  issue  $2,275,600  additional  capital 
stock,  the  proceeds  being  intended  for  use  on  extensions 
and  improvements  to  the  company's  property.  Stockhold- 
ers will  have  an  opportunity  to  subscribe  this  issue  when 
authorized,  on  a  basis  of  one  new  share  to  every  eight 
shares  held.  The  company  has  made  a  very  attractive 
power  rate  and  is  pushing  that  end  of  its  business. 

South  American  Utility  Has  Prosperous  Year. — The 
Brazilian  Traction  Light  &  Power  Company,  which  was 
formed  by  a  consolidation  of  the  Rio  de  Janiero  Tramways, 
Light  &  Power,  the  Sao  Paulo  Tramways,  Light  &  Power 
and  the  Sao  Paulo  Electric  companies,  finished  the  first 
year  of  its  organization  on  Aug.  31.  During  that  period 
the  earnings  amounted  to  $22,741,102  in  the  gross,  which 
corresponds  to  a  net  of  $12,471,102,  or  nearly  1254  per  cent 
on  the  common  stock  outstanding.  As  this  is  the  first  year 
of  the  consolidation,  comparisons  with  previous  figures  are 
impossible,  but  the  earnings  as  recorded  above  were  well 
up  to  the  estimates  made  at  the  time  of  organization. 

West  Penn  Traction  &  Water  Power  Matters. — During 
the  twelve  months  ended  Aug.  31,  1913.  the  West  Penn 
Traction  &  Water  Power  Company  not  only  earned  the 
6  per  cent  dividend  on  its  $6,497,400  of  preferred  stock,  but 
after  payment  of  the  same  had  left  a  balance  of  $207,422, 
cr  over  l  per  cent  on  the  outstanding  issue  of  $20,497,400 
common  stock.  This  company,  which  is  one  of  the  Amer- 
ican Water  Works  &  Guarantee  Company's  subsidiaries, 
has  been  increasing  its  earnings  steadily.  It  is  making  a 
large  number  of  new  power  contracts  and  as  it  is  favorably 
located  with  respect  to  the  coal,  iron  and  steel  industries 
of  Pennsylvania,  a  field  in  which  electric  power  applica- 
tions are  rapidly  growing,  it  looks  forward  to  large  future 
expansion  along  these  lines. 

October  Bond  Interest  Paid  by  the  American  Water 
Works  &  Guarantee  Company. — The  receivers  of  the  .A.mer- 
ican  Water  Works  &  Guarantee  Company  have  made  ar- 
rangements to  pay  the  interest  due  Oct.  i  on  all  of  the 
bonds  guaranteed  by  that  company,  with  the  exception  of 
the  interest  on  the  notes  of  the  United  Water  &  Light 
Company  and  on  the  bonds  of  the  St.  Joseph  Water  Com- 
pany, the  California-Idaho  Company  and  the  Twin  Falls- 
Oakley  Land  &  Water  Company.  There  is  every  prob- 
abihty  that  the  first  two  of  these  four  companies  will  be 
cared  for  in  this  respect  within  a  few  days,  since  according 
to  reports  the  water  companies  are  earning  well  in  excess 
of  their  fixed  charges,  including  interest  on  their  bonded 
debt.  The  delay  in  the  case  of  these  companies  is  stated 
t'l  be  due  to  the  necessity  for  obtaining  court  action  pre- 
liminary to  making  the  payments.  A  protective  committee 
is  being  formed  to  look  after  the  interests  of  the  irrigation 
bond  holders,  and  a  call  is  expected  shortly  to  all  such 
parties  to  deposit  their  certificates  with  this  protective 
committee. 

Further  Call  for   Utah    Securities   Corporation    Notes. — 

Ten  per  cent  of  the  Utah  Securities  Corporation's  $27,500.- 

000  note  issue  has  been  called  for,  payable  5  per  cent  on  or 

before  Oct.  17  and  5  per  cent  by  Nov.  5,  bringing  the  total 

amount   called    to    date    up    to    70   per    cent    of    the    issue. 

1    Future  call   on   the   remainder   of   these   notes,   during   the 

rest  of  the  year,  will  depend  largely  on  the  weather  condi- 

I    ticns.     If  an  open  winter  is  experienced,  the  improvement 

and  extension  work  for  which  the  issue  was  made  will  be 

1    carried  along  rapidly  and  one   or   perhaps  two   more   calls 

may  be   made.     With   a   continuation   of   this   work   at   the 

j    present  rate,  it  is  evident  that  more  money  will  be  required 

I    for  it  within   the   year.      The    corporation   is   now    earning 

[    aoout  Si,ooo,ooo  net   per  annum.     There   is   approximately 

:    Is.ooo.ooo  going  into  development  work,  not  yet  completed, 

j    so  that   interest   on   this   portion   of   the   notes   is   properly 

i    chargeable    to    construction    cost.      Allowing    for    this,    the 

company  is  earning  enough  now  to  cover  its  6  per  cent  in- 

I    terest  obligations  with  a  slight  margin  over. 


Southern  Utility  Plans  to  Take  Over  Municipal  Plant. — 

The  Southern  Gas  &  Klectric  Company,  known  formerly 
as  the  Baltimore  Utilities  Company  and  having  its  head- 
quarters in  Baltimore.  Md.,  has  made  an  offer  to  take  over 
the  municipal  gas  plant  at  Richmond,  Va.,  and  operate  it 
as  a  private  plant.  It  is  proposed  to  pay  an  annual  rental 
of  $140,000  and  I  per  cent  of  the  annual  gross  receipts  on 
a  thirty-year  lease.  Gas  is  to  be  furnished  at  80  cents  per 
1000  cu.  ft.  for  the  first  ten  years  and  at  75  cents  per  1000 
cu.  ft.  for  the  last  twenty  years,  as  compared  with  the  rate 
of  80  cents  now  charged.  A  bond  of  $500,000  was  offered 
for  the  carrying  out  of  the  contract.  The  company  agreed 
also  to  expend  not  less  than  $1,000,000  on  extensions  and 
improvements  during  the  first  three  years  of  the  lease. 
The  contract  has  not  yet  been  approved  by  the  city.  The 
Southern  Gas  &  Electric  Company  was  formed  for  the 
purpose  of  acquiring  and  developing  gas  and  electric  prop- 
erties in  the  South,  and  it  now  controls  the  Suffolk  Gas  & 
Electric  Company,  the  Bluefield  Gas  &  Electric  Company 
and  the  Sumter  Gas  &  Eletric  Company. 

Westinghouse  Electric  Company  Makes  Part  Payment 
on  Maturing  Note  Issue. — Of  the  $1,500,000  of  collateral 
trust  notes  of  the  Westinghouse  Electric  &  Manufacturing 
Coinpany,  maturing  Sept.  27,  $250,000  were  paid  off  with 
cash  held  in  the  company's  treasury  and  the  balance  were 
extended  for  nine  months.  These  notes  were  in  the  form 
of  a  bank  loan,  distributed  among  a  number  of  the  banks 
with  which  the  company  does  business,  and  their  extension 
was  readily  obtained.  The  extension  makes  these  notes 
fall  due  on  June  27.  1914,  only  about  a  month  before 
$4,000,000  of  collateral  6  per  cent  notes  are  due,  on  Aug.  i, 
but  as  the  company  is  now  earning  a  liberal  balance  over 
dividend  requirements,  it  is  thought  that  part  or  all  of  the 
extended  note  issue  can  be  paid  off  at  maturity.  Since  the 
close  of  the  last  fiscal  year  there  has  been  a  material  re- 
duction in  the  outstanding  floating  debt,  and  to-day  the 
property  is  in  better  shape  financially  than  it  has  been  for 
a  long  time  past.  The  business  of  the  company  has  been 
unusually  good  for  the  past  few  months,  and  this  condition 
is  expected  to  last  for  some  time,  although  perhaps  not 
at  the  same  record  figures.  With  the  spread  of  trunk-line 
electrification  the  company  expects  to  do  a  very  large  busi- 
ness, since  this  is  one  of  the  branches  in  which  it  has 
specialized,  doing  work  for  the  New  Haven,  the  Pennsyl- 
vania and  the  Long  Island  roads  in  this  connection.  It 
has  secured  the  contract  for  the  Norfolk  &  Western  elec- 
trification and  is  figuring  on  similar  work  for  the  St.  Paul 
road. 

Note  Issue  of  the  Virginian  Power  Company. — The  Vir- 
ginian Power  Company,  of  West  Virginia,  is  offering  for 
subscription  $1,250,000  first-lien  6  per  cent  notes  dated 
August,  1913,  and  maturing  Feb.  I,  1915.  The  offering  is 
made  at  98.5,  and  included  with  the  purchase  of  each  $1,000 
of  these  notes  are  rights  to  subscribe  to  $1,000  first  and 
collateral  trust  S  per  cent  bonds  at  the  underwriting  price 
when  these  bonds  are  issued  and  a  bonus  of  $100  of  tl:  ■ 
company's  common  stock.  An  additional  bonus  of  $iO' 
common  stock  will  be  given  if  the  right  of  subscription  is 
subsequently  exercised.  The  new  note  issue  is  secured 
by  the  deposit  of  $2,500,000  of  the  first  and  collateral  trust 
5  per  cent  bonds  which  are  a  first  lien  on  the  27,000-hp 
steam  station  now  under  construction  in  the  Kanawha-New 
River  coal  district.  In  addition  to  the  construction  of  this 
steam  station  the  company  is  building  160  miles  of  high- 
tension  transmission  lines  in  the  same  district  where  en- 
ergy is  to  be  furnished  for  operating  the  coal  mines. 
Water-power  sites  with  an  aggregate  capacity  of  170,000 
hp  are  controlled  by  the  company,  and  the  initial  hydro- 
electric development  is  to  be  made  at  Bluestone,  where 
there  is  125.000  hp  available.  In  connection  with  this  de- 
velopment it  is  understood  that  the  company  plans  to  build 
transmission  lines  to  Cincinnati  and  the  adjacent  towns 
The  steam  plant  above  mentioned  was  built  to  stave  off  a 
threatened  series  of  isolated  generating  station  installations 
for  supplying  energy  for  the  large  coal  mines  in  the  vicin- 
ity. On  the  completion  of  the  hydroelectric  plants  this 
steam  station  will  take  its  place  as  an  auxiliary  source  of 
energy,  and,  in  the  mean  time,  it  will  be  able  to  care  for 
the  business  secured  in  advance  of  the  completion  of  the 
water-power  stations. 
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Business  Notes 

The  American  Insulating  Machinery  Company  is  now  lo- 

iicd  at  llic  CMriKT  ni  I  liiiitinKdoii  ami  lairliill  Streets, 
riiilailolpliia,  instead  of  Faircliild  Street,  as  anni)unccd  in 
the  i.ssuc  of  Sept.  j;. 

The  Crypto  Electrical  Company,  of  150  Bcrniondscy 
Street,  Lonilon,  Kntfland,  lias  built  a  large  addition  to  its 
factory  at  W'illcsdiii.  This  new  factory  is  now  being 
equipped  and  will  be  in  operation  within  the  next  few 
weeks. 

Rosenbaum  &  Stockbridge,  patent  attorneys,  of  41  I'ark 
Row.  New  York,  announce  that  they  have  associated  with 
them  Victor  U.  Borst,  who  has  been  engaged  for  several 
years  in  the  practice  of  patent  law  before  the  Patent  Office 
and  the  federal  courts.  The  firm  will  be  known  as  Rosen- 
oauni.  StockbridKC  &   Borst. 

The  Monmouth  Electric  Company,  manufacturer  of  wire- 
If^-tcligrapli  in.strunicnts,  has  located  its  oflfcc  and  plant 
at  OJ  Murray  Street,  New  York,  and  completed  arrange- 
ments for  the  manufacture  of  its  product.  C.  H.  Hopper, 
the  president  of  this  company,  was  formerly  secretary  and 
general  manager  of  the   firm  of   Hunt   &   McCrce. 

The  Blackburn  Specialty  Company,  Cleveland.  Ohio,  man- 
ufacturer of  ground  clamps  and  locks  for  electric  automo- 
biles, moved  into  its  own  new  fireproof  building,  corner 
Thirty-fifth  Street  and  Perkins  Avenue,  Cleveland,  about 
Oct.  I.  The  structure  measures  70  ft.  by  100  ft.  in  plan, 
and  the  company  will  have  at  its  disposal  for  manufacturing 
operation?  nc^rlv    ^n.ooo  sq.  ft.  of  floor  space. 


New  Industrial  Companies 

The  Magic  Fire  Alarm  Company,  of  Fairfield,  Maine,  has 
been  incorporated  with  a  capital  stock  of  $10,000  to  manu- 
facture and  deal  in  electrical  and  other  fire  alarms.  Thomas 
Burke  is  president  and  A.  S.  Burke  treasurer. 

The  Automatic  Train  Control  Company,  of  Kansas  City, 
Mo.,  has  been  granted  a  charter  with  a  capital  stock  of 
$2,000,000  to  manufacture  and  deal  in  mechanical  and  elec- 
trical devices  for  block  signals  and  safety  appliances. 

The  G.  &  W.  Electric  Specialty  Company,  of  Chicago,  111., 
has  been  incorporated  by  H.  T.  Haines,  W.  G.  Colvin  and  R. 
V.  Carter,  all  of  Chicago.  The  company  is  capitalized  at 
$250,000  and  proposes  to  manufacture  electric  specialties. 

The  Automatic  Electric  Sign  Company,  of  New  York, 
N.  v..  ha*  been  chartered  with  a  capital  stock  of  $10,000.  The 
incorporators  are  Walter  E.  Godfrey,  Emanuel  Friedman 
and  Harry  O.  Liberman,  all  of  13s  Broadway,  New  Y'ork. 
N.  Y. 

The  Eveland  Electric  Riveter  Company,  of  Cainden,  N.  J., 
has  been  cliartercd  with  a  capital  stock  of  $10,000  to  acquire 
patents  and  assignments  and  to  manufacture  and  deal  in 
articles  of  metal  or  wood  or  both.  The  incorporators  arc 
S.  S.  Eveland.  E.  .\.  Reeve  and  John  A.  Mac  Peak. 

The  Grant  Vacuum  &  Sales  Agency,  of  Providence,.  R.  1., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  and  deal  in  vacuum  cleaners  and  selling  elec- 
trical devices.  The  incorporators  are  Irving  A.  Salisbury. 
.Arthur  C.  Jenney,  Susan  A.  Grant  and  Horace  M.  Grant. 


Trade  Publications 

Lighting  Fixtures. — The  National  X-Ray  Reflector  Com- 
pany, 235  West  Jackson  Boulevard,  Chicago,  has  recently 
issued  a  number  of  temporary  catalog  pages  which  illus- 
trate some  new  designs  in  luminous  bowl  fixtures. 

Induction  Motors. — Type  CS  squirrel-cage  induction  mo- 
tors tor  constant-speed  service  are  fully  described  and  il- 
lustrated in  Descriptive  Leaflet  No.  2321,  issued  by  the 
Wcstinghouse    Electric    &    Manufacturing   Companv. 


Used  Machinery. — Calvin  H.  Currier,  141  Milk  Street, 
Hoston.  .Mass  ,  has  issued  a  list  of  used  steam  and  electrical 
ai)paratus  for  s.ile  by  him  at  the  present  time.  The  list 
includes  alternating-current  and  direct-current  motors,  en- 
gines, pumps,  boilers  and  other  apparatus. 

Transformers.— W.  E.  Burnand  &  Company,  Chipping- 
lunisc  Works.  Lowfields,  Sheffield,  England,  have  issued  a 
catalog  devoted  to  transformers.  It  contains  fifty-eight 
pages,  numerous  illustrations  and  some  efficiency  curves, 
including  a  general  description  of  the  apparatus. 

Steam  Turbines. — The  Allis-Chalmcrs  Manufacturing 
(  (inipany,  Milwaukee,  Wis.,  in  Bulletin  No.  1084,  treats 
very  fully  tile  subject  of  its  steam  turbines  and  generators. 
Numerous  illustrations  and  diagrams  showing  the  con- 
struction features  of  this  apparatus  accompany  the  text. 

Reflectors. — Harvey  Hubbell,  Inc.,  is  sending  out  attrac- 
tive advertising  literature  in  poster  effect,  folded  for  mail- 
ing. One  of  these  folders,  size  I9J4  in.  by  I2J/2  in.,  contains 
an  illustrated  talk  on  Hubbell  reflectors.  Another  tells 
about  Hubbell  lamp  guards  and  their  effectiveness  in  guard- 
ing against  breakage  and  theft. 

Ozonators. — In  Bulletin  No.  850,  the  Sprague  Electric 
Works  of  the  General  Electric  Company,  527  West  Thirty- 
fourth  Street.  New  York,  discusses  its  industrial  ozonators. 
A  general  talk  on  ozone,  its  properties,  production  and  ap- 
plication, is  followed  by  information  on  ventilation  and  air 
purification  and  a  description  of  the  industrial  ozonator  with 
illustrations  and  diagrams  showing  its  features  of  con- 
struction. 

Connectors. — The  Sloan  Engineering  Company,  240  Hall 
Street,  Brooklyn,  N.  Y.,  has  recently  published  a  booklet 
entitled  "Standardization  as  Applied  to  Binding  Posts." 
The  connector  which  is  described  is  designed  for  making 
electrical  and  mechanical  connections  with  any  type  of  wire 
or  wire  tip.  Information  regarding  the  design,  use  and  carry- 
ing capacity  of  the  binding  post  is  given,  together  with  a 
few  illustrations. 

Booklet  on  "Pioneers." — The  Wagner  Electric  Manufac- 
turing Company,  St.  Louis,  Mo.,  has  issued  a  booklet  of  six-  ' 
teen  pages  entitled  "Pioneers;  Wagner  Quality."  The  at- 
tractive cover  appropriately  illustrates  the  trials  of  the  pio- 
neer, and  the  reading  pages  contain  short  sketches  illus- 
trated by  photographs  of  pioneers  in  electrical  science,  as  • 
well  as  brief  outlines  of  pioneer  apparatus  developed  by  the 
Wagner  company. 

Engineering  Installations. — L.  B.  Stillwell.  consulting  en-  ' 
gineer.  100  Broadway,  New  Y'ork,  has  brought  out  an  at-  ■ 
tractive  brochure,  entitled  "Twenty  Years'  Progress."  which 
gives  a  brief  account  of  various  important  engineering 
works  designed  and  supervised  during  the  past  twenty  years 
by  engineers  now  associated  with  the  firm.  These  include 
a  number  of  notable  installations.  The  booklet  is  well  print- 
ed and  illustrated. 

Electrical  Appliances. — The  Hotpoint  Electric  Heating 
Company,  Ontario,  Cal.,  is  sending  out  a  broadside  ad- 
dressed to  dealers  urging  them  to  make  window  displays 
modeled  after  the  company's  double-page  advertisement  in 
one  of  the  prominent  weeklies  of  general  circulation.  Prac- 
tical suggestions  are  given  to  this  end  referring  to  the  tire- 
less cooker,  and  a  section  of  the  sheet  is  arranged  for  the 
dealer  to  use  as  a  poster. 

Switches. — The  Hart  &  Hegeman  Manufacturing  Com- 
pany, Hartford,  Conn.,  is  distributing  Catalog  "K,"  a  neatly 
arranged  publication  of  sixty-four  pages  w-hich  lists  and 
pictures  "II.  &  H."  switches  and  accessories.  The  line  in- 
cludes a  large  variety  of  switches.  Diagrams  of  wiring 
connections  for  rotary  surface  switches,  rotary  flush 
switches  and  push  flush  switches  are  shown,  and  a  com- 
plete index  and  price  list  are  given. 

Traveling  Electric  Hoist. — The  Pawling  &  Harnischfeger 
Company,  of  Milwaukee,  has  issued  a  recent  bulletin  (No. 
301)  describing  its  new  type  U  hoist.  The  use  of  traveling 
electric  hoists  in  handling  material  in  manufacturing  plants 
is  growing  rapidly.  The  type  U  hoist  is  designed  for  normal 
speed  and  ordinary  operation  and  is  made  in  several  differ- 
ent types.  Both  direct-current  and  alternating-curreni 
equipment  can  be  furnished,  the  motors  ranging  from  1.2S 
lip  to  7.5  hp.  The  bulletin  describes  briefly  design  and  con- 
-truction,  with  illustrations,  drawings  and  data  tables. 
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Personal  Mention 

Mr.  F.  E.  Stevens  has  resigned  as  superintendent  of  the 
iccouiiting  department  of  tlie  Edison  Electric  Illuminating 
Company  of  Boston. 

Mr.  Philip  R.  Dunton  has  succeeded  Mr.  T.  C.  Miller  as 
superintendent  of  the  municipal  electric-light  plant  and 
water-works  at  McPherson,  Kan. 

Mr.  R.  P.  Stevens,  retiring  president  of  the  Lehigh  Valley 
Transit  Company,  Allentown,  Pa.,  was  tendered  a  banquet 
It  the  Elks'  Club,  Sept.  30,  by  the  heads  of  the  departments. 
Mr.  H.  J.  Willis,  who  has  been  superintendent  of  the  La 
Crosse  (Kan.)  municipal  light  and  power  department  for 
the  past  six  years,  has  become  associated  with  the  water 
ind  electric  light  department  at  Scott  City,  Kan. 

Mr.  J.  Duhan  has  been  made  manager  of  the  Montana 
Electric  Company,  a  jobbing  house  of  Butte,  Mont.,  to  suc- 
:eed  Mr.  R.  C.  Kemp.  Mr.  Duhan  came  from  the  Westing- 
louse  company  at  Salt  Lake  City  two  years  ago,  when  he 
ivas  made  assistant  manager. 

Mr.  Attila  Norman,  retiring  manager  of  the  Freeport 
(111.)  Railway  &  Light  Company,  was  tendered  a  farewell 
dinner  at  the  Freeport  County  Club,  Oct.  2,  by  the  leading 
business  and  professional  men  of  that  city.  A  desk  set  of 
:opper  with  silver  applied  was  presented  to  Mr.  Norman  by 
Lhe  assembled  guests. 

Mr.  H.  E.  Grant,  sales  manager  in  the  San  Francisco 
office  of  the  Holophane  Works,  has  joined  the  editorial 
staff  of  the  Journal  of  Electricity,  Power  and  Gas  of  San 
Francisco.  Mr.  Grant  was  formerly  in  the  engineering  and 
:ommercial  departments  of  the  British  Columbia  Electric 
Railway  Company  at  Vancouver. 

Prof.  Frank  G.  Wilson,  for  the  past  three  years  assistant 
professor  of  electrical  engineering  in  charge  of  the  labora- 
tories of  that  department  at  the  University  of  Illinois,  has 
Deen  appointed  head  of  the  electrical  department  at  the 
Wentworth  Institute,  Boston.  Professor  Wilson  is  a  native 
Df  Bozeman,  Mont.,  and  was  educated  at  the  Montana  State 
College,  University  of  Wisconsin  and  University  of  Illinois. 
Mr.  A.  H.  Fehr  has  been  chosen  president  of  the  Lehigh 
Valley  Transit  Company,  of  Allentown,  Pa.,  as  successor 
:o  Mr.  R.  P.  Stevens,  whose  resignation  was  announced 
n  these  columns  on  Aug.  23,  1913.  Mr.  Fehr  was  formerly 
:onnected  with  the  Easton  Transit  Company,  which  re- 
;ently  became  part  of  the  Lehigh  Valley  Transit  Com- 
pany's system.  The  Lehigh  Valley  Transit  Company  con- 
rols  the  Allentown  Electric  Light  &  Power  Company  and 
'eases  the  Bethlehem  Electric  Light  Company  and  the 
South   Bethlehem   Electric   Light  &   Power  Company. 

Mr.  T.  I.  Jones,  general  sales  agent  of  the  Edison  Elec- 
ric  Illuminating  Company  of  Brooklyn,  has  been  engaged 
»y  the  Department  of  Education  of  the  city  of  New  York 
o  deliver  a  series  of  lectures  on  electrical  subjects  on  the 
"riday  evenings  of  October  and  November.     The  subjects 
if  lectures,  beginning  with  that  of  Oct.  17,  are  as  follows: 
Electric   Motors,"  "Electric   Railways,"   "Electric   Heating 
nd    Welding,"    "Incandescent     Electric     Lighting,"    "Arc, 
''apor  and  Non-vacuum  Lamps,"  "The  Telephone  and  Tele- 
raph"  and  "Wireless  Telephone  and  Telegraph  Systems." 
vll  of  the  lectures  will  be  illustrated  by  apparatus  in  opera- 
ion  and  stereopticon  views  and  will  be  delivered  in  the  as- 
cmbly   hall   of   the   public   library   at    Fourth   Avenue   and 
"ifty-first  Street,  Brooklyn. 
Mr.  Emmett  MacDonald,  the  newly  elected  president  of 
ne  Illinois  State   Electric  Association,   has  been  a  valued 
lember  of  the  association  for  a  number  of  years,  having 
:rved  as  treasurer  several  years  ago  and  being  promoted 
■om   the    position    of    second    vice-president    to    the   presi- 
ency.     He  is  and  has  been  for  eleven  j'ears  superintend- 
nt  of  the  Lincoln  (111.)   Water  &  Light  Company.     He  is 
sensible,   level-headed   man   of   Scotch   extraction   and   is 
believer   in   the    benefits    of    co-operation    in    association 
ork.    In  addition  to  his  connection  with  the  Illinois  asso- 
ation,   he   is   a    member    of   the    National    Electric    Light 
ssociation,    the    American    Waterworks    Association    and 
le  Illinois  State  Water  Survey.     Mr.  MacDonald,  who  is 
pout  forty-five  years  of  age,  is  a  man  of  few  words,  but 
s  good  judgment  commands  the  respect  of  his  associates. 


Obituary 


Charles  Heidelofif,  of  Hyde  Park,  Mass.,  for  many  years 
prominent  in  the  electrical  business  in  Boston,  died  Sept. 
19.  Mr.  Heidelof^'  had  just  returned  from  Germany,  whither 
he  had  gone  in  search  of  health. 

William  W.  Gamewell,  former  treasurer  of  the  Stanley 
Electric  Company  of  Pittsfield,  Mass.,  and  a  director  of 
electric  companies  at  Greensboro,  N.  C,  Madison  and  She- 
boygan, Wis.,  died  at  Sheboygan  on  Sept.  21. 

F.  P.  Catchings,  a  well-known  Southern  electrical  engi- 
neer, was  drowned  off  Atlantic  Beach,  Fla.,  Sept.  21.  Mr. 
Catchings  was  educated  at  Emory  College  and  Vanderbilt 
University  and  for  several  years  was  chief  electrical  engineer 
of  the  Georgia  Railway  &  Electric  Company  of  Atlanta,  Ga. 
At  the  time  of  his  death  he  was  superintendent  and  elec- 
trical engineer  of  the  .Alabama  Power  Company  of  Birming- 
ham, Ala.,  having  gone  to  that  city  from  Atlanta  about  one 
year  ago. 

R.  D.  Apperson,  until  recently  president  of  the  Lynch- 
burg (Va.)  Traction  &  Light  Company,  died  at  Santa  Mon- 
ica, Cal.,  Oct.  6.  Mr.  Apperson  was  born  in  1863  and  in 
1886  became  connected  with  the  Little  Rock  (Ark.)  &  Cit- 
izens' Street  Railway,  remaining  with  that  company  until 
1890,  when  the  property  was  sold.  He  then  went  to 
Staunton,  Va.,  where  he  built  an  electric  railway,  of  which 
he  assumed  the  management,  and  later  also  built  and  op- 
erated at  Staunton  an  electric  light  and  gas  plant.  Mr.  Ap- 
person and  his  associates  purchased  the  property  of  the 
Petersburg  (Va.)  Gas  &  Light  Company  and  the  Lynch- 
burg Gas  Company  in  1899  and  two  years  later  acquired  the 
Lynchburg  Electric  Railway  &  Light  Company  and  the 
Lynchburg  &  Riverton  Street  Railway.  These  properties  and 
that  of  the  gas  company  were  afterward  consolidated  as 
the  Lynchburg  Traction  &  Light  Company.  In  1903  the 
Apperson  interests  purchased  the  property  of  the  Roanoke 
Railway  &  Electric  Company,  and  when,  in  1910,  the 
American  Railways  acquired  the  property  of  both  the 
Lynchburg  Traction  &  Light  Company  and  the  Roanoke 
Railway  &  Electric  Company  Mr.  Apperson  continued  as 
president  and  general  manager  of  both  and  became  a  di- 
rector of  the  American  Railways.  Mr.  Apperson  resigned 
a  few  months  ago  as  president  of  the  Lynchburg  Traction 
8c  Light  Company,  but  continued  as  chairman  of  the  board 
of  directors  of  the  new  company  and  of  the  Roanoke  Rail- 
way &  Electric  Company. 

Robert  Edwards,  who  established  the  firm  of  Edwards  & 
Company,    Inc..    manufacturing   electricians    of    New   York, 
died  at  his  residence  in   Lowerre,  Yonkers,  N.  Y.,  Sept.  27, 
1913.       Mr.     Edwards     was 
'    -^  born     September,     1838,    in 

London,  and  came  to  the 
United  States  in  1847.  He 
first  resided  in  Fond-du- 
Lac,  Wis.,  but  in  1849 
moved  to  New  York  City 
with  his  family.  After 
completing  his  education 
at  Manhattan  College  in 
that  city  Mr.  Edwards  en- 
tered the  jewelry  business 
and  for  many  years  was 
with  the  firm  of  Bishop  & 
Rein  in  the  old  Fifth  Ave- 
nue Hotel.  In  the  early 
seventies  he  entered  the 
electrical  business  and  in 
1872  organized  Edwards  &  Company  as  a  contracting  con- 
cern. The  business  of  the  company  has  been  carried  on  con- 
tinuously from  that  time.  During  the  early  days  of  Mr.  Ed- 
wards' career  the  company  merely  manufactured  material  for 
its  own  use,  but  about  ten  years  ago  the  manufacturing  in- 
terest became  prominent,  the  construction  end  of  the  busi- 
ness was  disposed  of  and  all  the  energies  of  the  concern 
were  devoted  to  manufacturing.  Mr.  Edwards  continued 
as  the  head  of  Edwards  &  Company  until  about  five 
years  ago,  when  he  retired  from  the  active  management, 
although  he  still  retained  an  interest  in  the  business  and 
was  the  president  of  the  company  at  the  time  of  his  death. 
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Construction 

New  England 


ENOSnURi;  FALLS,  VT— A  new  jmokcslack  will  tic  crccicrl  at 
the  intinicipiil  cicclric  light  plant  within  the  next  two  weeks  (already 
purcha»eil).  The  town  expects  to  build  a  new  power  house  and  in»tall 
new  ciiuipment  within  the  next  three  year».  D.  II.  Bailey  is  superinten- 
dent. 

BOSTON.  MASS. — .^l  the  annual  meeting  of  the  stockholders  of  the 
Edison  El.  Illg.  Co.  of  Boston  to  be  held  Oct.  1-1  the  stockholders  will 
bi  asked  to  authorize  the  directors  to  apply  to  the  Board  of  Gas  and 
Electric  Light  Commissioners  for  permission  to  issue  22,756  shares  of 
additional  capital  stock,  the  proceeds  to  be  used  to  pay  for  extensions 
and    improvements   to   the    property. 

BOSTON,  MASS. — The  Commonwealth  Ice  8t  Storage  Co.  of  Boston, 
Mas.*.,  will  install  a  cold-storage  and  power  plant  on  Pier  6,  Northern 
Avenue,  to  furnish  light,  power  and  refrigerating  service  for  the  fishing 
industry  on  Pier  6.  The  equipment  will  consist  of  four  SOOhp  vertical 
water-lube  boilers  (Erie  City  Iron  Works):  Taylor  stokers;  two  14-in. 
by  18-in.  Lentz  simple  engines.  200  r.p.ni.;  four  21-in.  and  36-in.  by 
Ibin.  cross-compound  Lentz  engines.  45  r.p.m.,  manufactured  by  the 
Erie  City  Iron  Works,  and  two  185-kva,  60  cycle,  three-phase,  220-volt 
Triumph  generators.  Coal-conveying  machinery  and  switchboard  efluip- 
ment  have  not  yet  been  purchased.  About  80  meters  and  iO  arc  lamps 
will  be  required,  contracts  for  which  have  not  yet  been  placed.  All 
wires  will  be  placed  underground.  Sterrett  St  Benson.  156  State 
Street,  Boston,  Mass.,  engineers,  have  charge  of  the  work. 

BROCKTON.  MASS. — .\  special  meeting  of  the  stockholders  of  the 
Edison  El.  Illg.  Co.  of  Brockton  has  been  called  for  Oct.  24  to  vote 
on  the  proposition  to  increase  the  capital  stock  of  the  company  by  3162 
shares,  the  proceeds  to  be  used  for  improvements  and  .idditions  to  its 
plant,  the  chief  items  being  an  extcn?iion  to  the  East  Bridgcwater  sta- 
tion and  the  installation  of  equipment  to  increase  the  output  by  5000  kw. 

KAI.L  RIVER,  MASS.— The  State  Board  of  Gas  and  Electric  Light 
Commissioners  has  granted  the  Fall  River  El.  Ll.  Co.  permission  to 
issue  2000  shares  of  additional  capital  stock  at  $150  per  share  to  pay 
for   floating   indebtedness   and    for   improvements   and   extensions. 

GREENFIELD,  M.-\SS.— The  Greenfield  El.  Lt.  &  Pwr.  Co.  has  been 
granted  permission  by  the  State  Gas  and  Electric  Light  Commissioners 
to  issue  $250,000  in  capital  stock,  the  proceeds  to  be  used  for  payment 
of  debts  already  incurred  and  for  additional  extensions  and  improve- 
ments   to    its    property. 

NORTH  .\TTI^BORO,  MASS.— The  Electric  Light  and  Water  De- 
partment has  awarded  the  contract  for  the  erection  of  a  three-phase 
transmission  line  to  the  manufacturing  plant  of  the  J.  F.  Sturdy  Sons 
Co..  jewelers,  to  Fred  S.  Ley  &  Co..  of  Boston.  Mass.  William  Plattncr 
is  manager  of  the  electric  light  ami  water  department. 


Middle  Atlantic 

BROOKLYN.  N.  Y.— Bids  will  he  received  by  C.  B.  J.  Snyder,  superin- 
tendent of  school  buildings.  Department  of  Education,  corner  of  Park 
Avenue  and  Fifty  ninth  Street,  New  York,  until  Oct.  14  for  repairs, 
alterations  and  additions  to  the  electric  equipment  in  Public  School  20. 
I'nion  Avenue  and  Keap  Street,  borough  of  Brooklyn.  Blank  forms, 
plans  and  specifications  may  be  obtained  or  seen  at  the  office  of  the 
superintendent,  estimating  room.  Park  Avenue  and  Fifty-ninth  Street, 
New  York,  and  also  at  branch  office,  131  Livingston  Street,  Brooklyn. 

CHITTENANGO,  N.  Y.— The  contract  (or  lighting  the  streets  of 
the  village  has  been  aw-arded  to  W.  J.  Phillips,  owner  of  the  Manlius 
electric-light  plant. 

COLTON,  N.  Y.— The  Public  Service  Commission  has  granted  the 
Northern  Pwr.  Co.,  of  Potsdam,  permission  to  erect  a  distribution  sys- 
tem in  Colton  to  furnish  energy  for  lamps  and  motors. 

ITHACA,  N.  Y. — /Vn  order  has  been  issued  by  Justice  Giddings  per- 
mitting the  receivers  of  the  New  Y'ork.  Atiburn  &  Lansing  Ry  Co.  to 
issue  certificates  for  $90,000  for  improvements  to  the  Remington  power 
plant,  purchased  last  spring.  H.  A.  Clark,  of  Ithaca,  is  general  man- 
ager. 

ITHACA,  N.  Y.— Bids  will  he  received  by  E.  L.  Williams,  treasurer 
Ccrnell  University,  Ithaca,  until  Oct.  16  for  construction,  heating  and 
ventilating  and  electric  work  for  the  stock-judging  pavilion  and  agron- 
oiiy  building  <it  the  New  York  St.ite  College  of  Agriculture.  Cornell 
University.  Ithaca.  Bids  will  be  received  for  each  division  of  the  work 
sejiarately  and  no  combination  of  bids  will  be  considerctl.  Plans  and 
specitications  and  black  forms  of  proposals  may  be  obtained  at  the  office 
of  Green  &  Wicks,  architects.  110  Franklin  Street.  Buffalo,  N.  Y.,  upon 
deposit  of  $25,  to  be  refunded  upon  return  of  plans.  Plans  and  speei- 
Tications  are  on  file  at  the  office  of  Lewis  F.  Pilcher,  state  arckitect, 
Capitol.  Albany,  and  at  the  ofSce  of  the  treasurer  of  Cornell  University, 
Iih-ica. 

MARCEIXUS.  ji.  Y.— The  Marcellus  Lt.  Co.  contemplaiec  some 
extensions  to  its  distribution  system.  The  company  purchases  energy 
to  operate  its  system.     F.  W.  Knapp  is  manager. 


NEW  YORK.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  superin 
Icndent  of  schools,  Park  Avenue  and  Fifty-ninth  Street.  New  York, 
until  t>ct.  14  for  installing  fire-alarm  telegraph  system  in  Public  Scfaooli 
5,  8.  90.  119  and  169.  borough  of  Manhattan;  also  for  additions  and 
repairs  to  electric  equipment  in  Public  Schools  13,  49  and  70,  borough  ot 
Manhattan.  A  separate  proposal  must  be  submitted  for  each  iehool. 
Blank  forms,  plans  and  specifications  may  be  obtained  or  tecD  at  the 
office  of  the  supcrinieodent,  at  estimating  room,  Park  Avenue  and  Fifty- 
ninth  Street,  borough  of  Manhattan. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Henry  S.  ThompKwi. 
commii'sioner  of  water  supply,  gas  and  electricity.  Department  of  Water 
Supply  and  Electricity.  Room  1903,  13  to  21  Park  Row,  New  York,  until 
Oct.  15  for  furnishing  and  installing  switchboards,  electrical  wiring  and 
all  appurtenances,  together  with  control  cables,  in  underground  duett, 
fiom  the  South  Street  high-pressure  pumping  station  to  the  gate  vauh* 
in  the  Bowery  south  of  East  Houston  Street,  and  in  Stone  Street  be- 
tween Whitehall  and  Broad  Streets;  also  from  the  West  Street  bigb- 
pressure  pumping  station  to  the  gate  vault  located  in  Hudson  Street 
south  of  North  Moore  Street.  Blank  forms,  together  with  copy  of  eon 
tract,  including  specifications,  may  be  obtained  upon  application  to  the 
above  office. 

NIAGARA  FALLS,  N.  Y.— The  lighting  committee  of  the  Bunpest ' 
Men's  Association  has  decided  to  form  a  stock  company  to  instaD  and 
operate  an  electric  plant.  The  company  vvill  be  capitalized  at  $75,000 
and  will  file  application  for  a  franchise  to  operate  in  this  city.  Peter 
r.    Jenss.    Isaac    Bier    and    Henry    A.    Welch    are    directors. 

OAKFIELD.  N.  Y.— The  Village  Board  has  granted  the  Genesee  U.  » 
Pwr.  Co.,  of  Batavia,  a  franchise  to  furnish  electricity  in  O.ikfield.  The' 
board  has  entered  into  a  contract  with  the  company  for  a  i>eriod  of  10 
years.  The  company  has  purchased  the  distribution  system  and  other 
equipment  of  the  Ignited  States  Gypsum  Co.,  which  for  several  years  has 
furnished  electrical  service  to  the  village.  The  Genesee  company  pro- 
poses to  erect  a  transformer  station  in  Oakfield. 

SALEM,  N.  Y.— The  Salem  Lt.,  Ht.  &  Pwr.  Co.  expects  to  porchsK 
within  the  next  three  months  some  graphic  meters.  W.  H.  Simpson 
is   superintendent. 

SCHENECTADY,  N.  Y.— The  contract  for  electric  wiring  of  three 
new  schools,  one  to  be  erected  at  Van  Vranken  .-\vcnue  and  Salma 
Street,  one  at  Seventh  Avenue  and  Webster  Street,  and  the  third  at 
Guilderland  Avenue  and  William  Street,  has  been  awarded  to  Finch 
&  Hahn,  of  Schenectady,  at  $3,337  for  each  of  the  two  smaller  icboali, 
and  $5,995  for  the  large  school. 

CORRY,  P.\.— The  new  management  of  the  Corry  City  El.  Lt  Co.,, 
i;  is  reported,  is  prepaiing  plans  for  extensions  and  improvements  to  the 
plant,  including  the  construction  of  a  new  boiler  roum.  Orders  baie^ 
been    placed   for   a  60-ft.   stack. 

PHILADELPHI.^,  P.\.— Plans  are  being  prepared  by  Biberman  I' 
ers  for  the  erection  of  a  reinforced-concrcie  building.   77   ft.  by   I- 
and   installation    of   a   300-hp   power    plant.      The   equipment   of   the 
plant    will    consist    of    two    150-hp    boilers,    one    150-kw    generatini.- 
onc   50-kw  generator  and  a  radial  brick  stack.     The  cost  of  the  !'■ 
is   estimated   at   $175,000.   and   bids   will   be  received   Nov.    15.     Bi-I 
power    plant    will    be    received    Nov.    30.    to    cost    approximately   $25.C  ■ 
Sauer   &    Hahn,    II 12   Chestnut   Street,   Philadelphia,   are   architccU. 

PITTSBURGH,  PA.— The  battery  shop  of  the  Fort  Wayne  Railnad 
shops,  in  the  North  Side,  was  recently  destroyed  by  fire,  causinf  •  loss 
of  about  $15,000.     All  of  the  machinery  in  the  shop  was  destroyed. 

PITTSBURGH,  PA.— Bids  will  be  received  until  Oct.  14  by  the  P"-' 
of   Inspectors  of  the   W'cstern   Penitentiary,   Pittsburgh,   for  electric  < 
ment    for    the    death    house    on    property    of    the    Western    Penitci 
Rockview    Station,    Pennsylvania    Railroad.      Drawings   and    specif. 
may    be    seen    at    the    Western    Penitentiary.    Pittsburgh,    at    the    i 
Rockvieiv  Station,  and  at  the  office  of  John  T.   Windham,  architect, 
monwealth     Building.     Philadelphia.       .An    appropriation     of    $50.00w    i**' 
been    made    for    the    building   and    equipment.      John    Francies   is  ioper- 
intendcnt    of   construction,    Western    Penitentiary,    Pittsburgh. 

STONESBORO,    PA.'- Notice    has    been    filed    with    the    StaU   P' 
ment   at   Harrisburg  of  the   absorption   by   the   Mercer   County   Lt,    ! 
Pwr.    Co.    of    the    Sioneboro.    l-i«.    Fairview.    Sandy    Lake    and    - 
Lake    Suburban    Pwr.    Companies,    all    recently    chartered    to    operate   >■' 
Mercer  County.     The  Mercer  County  company  will  furnish  energy  to  • 
large    territory. 

MILLBURN.   N.   J.— Bids  will  be   received  by   the   Millbum  Towmk't 
ci.mmitlee.    First    National    Bank    Building.    Millburn,    until    Oct.    14    f»', 
furnishing   and    installing  fire-alarm   equipment;   also   for  reconstructior  "' 
the   present   out-of-doors   or   aerial   lines  of   fire-alarm    wire   used  i" 
nection    with    the   fire-alarm    system    in   accordance   with   specification 
en   file  in  the  office  of  the  township  clerk.     Proposals  may  be  subf 
for   the  entire   work,   or  separate  proposals   for  the   equipment  iiwl  »'" 
rcconsi ruction  work  will  be  received.     Ernest  L.  Smithers  is  cbsimaii  •• 
committee. 

RAMSEY,  N.  J.— The  Borough  Council  is  contemplating  lb«  ioBslU 
tion  of  a  municipal  electric-light  plant  in  connection  with  the  woic 
works    system, 

BALTIMORE,  MD.— Tke  Consolidated  Gas.  El.  U.  &  Pwr.  Co,  o 
Baltimore,  has  plans  under  way  for  an  additional  boiler  house  »'  "' 
Westport  power  station.  A  15,000-kw  generator  has  been  ordered  fro" 
the   General    Electric    Co.,   and    orders   have   been    placed   with   the  Edr 
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oor  Iron  Co.  for  six  lOOC-hp  Edge  Moor  boilers.  Plans  are  being 
i-epared  for  construction  of  building  and  contracts  will  soon  be  awarded, 
he  coal-handling  plant  will  be  increased  during  the  winter,  either  by 
needing  up  the  present  plant  or  by  installing  an  entirely  new  system. 
.  S.  Loizeaux  is  electrical  engineer. 

BALTIMORE,  MD.— The  contract  for  the  construction  of  a  5-story 
ad  Basement  furniture  factory,  34  ft.  by  166  ft.,  with  an  ell  34  ft.  by 
3  ft.,  reinforced-concrete  construction,  has  been  awarded  to  the  West 
onstruction  Co.,  of  Baltimore.  The  building  will  be  equipped  for  gas 
id  wired  for  electric  lighting  and  for  motors  for  operating  furniture 
achinery,  freight  elevators,  steam  heating,  plumbing  and  sprinkler  sys- 
m.  No  power  plant  will  be  required  as  heat  will  be  obtained  from 
;e  adjoining  building  and  energy  from  the  local  company.  Rids  for 
mating  apparatus,  electric  wiring,  elevator  and  sprinkler  will  be  asked 
■  r  later. 

COLLEGE  PARK,  MD.— Bids  will  be  received  by  the  building  com- 
itlee  of  the  Maryl.ind  .Agricultural  College,  College  Park,  Md.,  at  the 
6cc  of  the  secretary  of  the  college,  until  Oct.  20  for  construction, 
eluding  plumbing,  heating  equipment,  electric  wiring  and  fixtures,  of 
dormitory  building.  Drawings  and  specifications  may  be  had  at  the 
ice  of  Flourney  &  Flourney,  architects,  152  H  Street,  N.  W., 
ashington,  D.  C.  A  deposit  of  $50  will  be  required  for  specifications 
vering  this  contract,  which  will  be  refunded  upon  return  of  plans. 
HEN'WOOD,  W.  VA.— The  City  Council  has  granted  the  Brooke  El. 
.'^0-year    franchise    to    furnish    energy    for    lamps    and    motors    in 

ia.F.STON,    W.    VA.— The    Virginia    Pwr.    Co.,    of   Charleston,    is 

.    I  Jn.oo6-hp  plant  on  the  Kanawaha  River  with  steel-tower  trans- 

lu^  to  furnish  energy  to  numerous  mines  in  that  vicinity.     The 

;!:l    plant    is    estimated    at   about    $1,000,000.      The    company    con- 

'-^  completing  its  hydroelectric  power  plant  at  Bull  Shoal  on   New 

including  dam    1400   ft.   long  and    125   ft.    high,  to   develop   100,000 

It    has   three    other   power   sites   on    Xew    River,    one    at    Bluestone, 

vre   it   is   estimated   that    125.000   kw    can   be   developed:    the   second   at 

:hmond    Falls,    capable    of    developing    15,000    kw,    and    the    third    at 

uley   Junction,    where    30,000    kw    can    be    developed.      It    is    proposed 

imately   to   transmit   energy   to    Cincinnati,   Ohio,   Huntington,   W.    Va., 

!|rtsmouth,    Ohio,    and    Louisville,    Ky.      Wilbur   Tusch    is   secretary   and 

liarles  O.  Lenz  chief  engineer,  149  Broadway,  New  York,  N.  Y. 

|\LEXANDRIA,    VA.— The    Southern    Ry.     Co.    is    planning    to    erect 

ijsubstation    for    a    4400-volt,    three-phase    transmission    line    to    operate 

^omatic   electric   block   signal   system.      B.    Herman,    1300   Pennsylvania 

itenue,  Washington,  D.  C,  is  chief  engineer. 

1)RANGE,  VA. — The  Southern  Ry.  Co.  is  erecting  a  power  station 
i.Orange  for  emergency  service,  to  be  equipped  with  gasoline  engine 
»;  generator.  The  company  is  installing  an  automatic  electric  block 
slial  system  between  Seminary  and  Orange,  a  distance  of  SO  miles. 
^  Herman,  1300  Pennsylvania  Avenue,  Washington,  D.  C,  is  chief 
erineer. 

il'ASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
Rs  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Oct.  21 
fl|  lurnishing  at  the  various  navy  yards  and  naval  stations  sui)pliea  as 
f  ows:  Philadelphia,  Pa.,  Schedule  5892 — Furnishing  and  erecting  two 
lion,  three-motor  electric  traveling  cranes;  Br.-ioklyn,  N.  Y.,  Schedule 
5p— 10  radio  receiving  sets.  Bids  will  also  be  received  until  Oct.  28 
fi  furnishing  at  Puget  Sound  navy  yard:  Schedule  5893 — One  5-kw, 
li'voll  turbo-generating  set  (steam  pressure  140  lb.).  .-Application  for 
P|)osals  should  designate  the  schedule  by  number.  T.  J.  Cowie  is  pay- 
""ler   general. 


North  Central 


ETROIT,  MICH.— The  Detroit  Shipbuilding  Co.  has  awarded  a 
« ract  for  the  construction  of  a  power  house  at  its  Orleans  Street  plant. 

|ENTON,  MICH.— At  a  special  election  held  recently  the  Flint  El. 
C[  was  granted  a  30-year  franchise  to  furnish  electrical  service  in 
F':on.  Among  the  improvements  contemplated  is  the  erection  of  a 
n»   power   plant.      A    24-hour    service    will    also    be    established. 

IPEENVILLE,  MICH.— The  R.  J.  Tower  El.  Co.,  of  Greenville, 
e^^cts  to  purchase  within  the  next  six  months  one  150-hp  to  200-hp 
li|ine  waterwheel  and  material  for  concrete  dam  and  flume.  S.  L. 
Tjer  is  manager. 

JUNTERS  CREEK,  MICH.— A  deal  has  been  closed  whereby  the 
Stitgel  Lt.  &  Pwr.  Co.,  of  Lapeer,  will  furnish  electricity  for  lamps 
".motors  in  Hunters  Creek.  Upon  completion  of  the  local  system  tlie 
coiany   contemplates    extending    its    system    to    Metamora. 

[HACA,  MICH. — The  managers  of  the  municipal  electric-light  plant 
"coiisidering  the  question  of  establishing  a  day  service.  Harry  E. 
Cl-chill  is  superintendent. 

APEER,  MICH— The  F.  J.  Schlegel  Lt.  &  Pwr.  Co.,  of  Lapeer, 
0:ts  to  erect  within  the  next  six  months  a  new  power  house  and  to 
PUiase  new  boilers,  generators,  turbines  or  engines,  stokers  and  coal 
*"' ash-handling  equipment,  pumps,  oiling  system,  switchboard,  instru- 
«"s.  switches  and  protective  devices,  transformers,  lightning  arresters 
»n  electrical  appliances,    including   vacuum   cleaners,    washing   machines, 

.RBERTON,  OHIO.— The  Board  of  Control  has  awarded  the  contract 
O'irection   of   the    distribution    system    for   the    municipal    electric-light 


plant  to  Fred  Gangle,  of  Akron,  for  $46,850.  Contracts  for  equipment 
for  power  house,  etc.,  have  also  been  awarded. 

LOWELLVILLE,  OHIO.— Bids  will  be  received  by  the  Board  of 
Public  Affairs  of  Lowellville  until  Oct.  25  for  furnishing  material  and 
labor  for  rebuilding  and  extending  the  present  lighting  system  in 
accordance  with  plans  and  specifications  on  file  with  the  Board  of 
Public  Affairs  as  follows:  (1)  all  materials  as  specified;  (2)  all  labor 
required  for  removing  the  present  material  and  the  erection  of  new 
material. 

MANSFIELD,  OHIO.— The  Mansfield  Gas  Lt.  Co.  has  decided  to 
enter  the  electrical  field  and  work  on  construction  of  a  new  plant  will 
begin  in  November.  Two  750-hp  natural-gas  engines  have  been  ordered 
for   the    proposed   plant. 

NEW  CONCORD,  OHIO.— The  New  Concord  Wtr.  &  El.  Co.  has 
applied  to  the  Ohio  Public  L^tilities  Commission  for  permission  to  issue 
$17,000   in    bonds    for   improvements   to    its    plant. 

TROY,  OHIO.— The  town  of  Troy  is  considering  the  question  ot  re- 
building the  municipal  electric-light  plant  next  year.  As  yet  nothing 
definite  has  been  decided.     L.  A.  Pool  is  superintendent. 

LEXINGTON,  KV.— The  City  Council  is  considering  the  question  of 
issuing  $200,000  in  bonds  for  the  purpose  of  establishing  a  municipal 
electric-light  plant.  The  proposition  will  be  submitted  to  the  voters  at 
tlie     November    election. 

LOUISVILLE,  KY.— The  General  Construction  Co.,  it  is  reported, 
will  install  a  $7,500  lighting  plant  in  a  large  apartment  house  which  it  now 
has    under    construction. 

WHITESBURG,  KV.— The  installation  of  an  electric-light  plant  in 
Whitesburg  is  under  consideration.  Ira  Fields,  Jr.,  of  Harlan,  is 
reported  to  be  interested  in  the  project. 

WINXHESTER,  KY.— The  pavement  committee  of  the  City  Council  is 
ready  to  award  contracts  for  ornamental  iron  standards  to  be  used  in 
connection    with   the    installation    of   a   street-lighting   system. 

BEDFORD,  IND.— The  Southern  Indiana  Pwr.  Co.,  of  Bedford,  expects 
to  erect  within  the  next  six  months  two  substations  (750  kva  each, 
22,000  volts  and  4000  volts)  to  feed  stone  mills  and  quarries  in  Bloom- 
ington  (Ind.)  limestone  field.  Energy  is  to  be  transmitted  on  a  steel 
tower  line  (recently  completed)  from  the  Williams  plant  of  the  company, 
at  22.000  volts,  a  distance  of  35  miles.  The  company  also  expects  to 
I  urchase  within  the  next  six  months  material  for  35  miles  of  4000-volt 
distribution  lines,  consisting  of  wooden  poles  supporting  No.  1  wire, 
in  the  Bloomington  stone  belt.      D.   J.   Angus  is  manager. 

NEWBURG,  IND.— The  local  electric-light  plant  was  recently  pur- 
chased by  Jennison  and  Schumaker.  The  new  owners  took  possession 
Oct.  1  and  contemplate  making  considerable  improvement  to  the  system 
during  the  coming  year,  including  the  purchase  of  a  30-kw  to  33-kw,  250- 
volt  generator. 

ORL.-\ND,  IND. — R.  E.  Sanderson,  owner  of  the  local  electric-light 
plant,  expects  to  erect  within  the  next  eight  months  a  cement  block 
building  for  power  house  and  to  i)urchase  a  75-hp  boiler,  a  60-lip  or  70-hp 
steam  engine,  transformers,  lioods  and  posts  for  incandescent  street 
lamps  and  heating  apparatus,  etc. 

TERRE  HAUTE,  IND.— The  Terre  Haute,  Indianapolis  &  Eastern 
Trac.  Co.,  of  Terre  Haute,  expects  to  erect  two  additional  high-tension 
transmission  lines  for  connecting  .coal  mines  of  the  Deering  Coal  Co. 
and  the  Vandalia  Coal  Co.,  material  for  which  has  already  been  pur- 
chased.    T.   F.    Grover   is  general  manager. 

COLLINSVILLE,  ILL.— Plans  for  the  installation  of  an  ornamental 
street-lighting  system  have  been  presented  to  the  City  Council  by  the 
Collinsville  El.  Lt.  Co.  It  is  proposed  to  erect  standards  carrying  five- 
lamp    clusters.      The   cost    of   the    installation   is    to   be    paid   by   the   busi- 

ELGIN,  ILL. — The  City  Council  has  decided  to  call  an  election,  to 
he  held  Oct.  16,  to  submit  the  proposition  to  issue  $160,000  in  bonds 
for   the    installation   of  a   municipal   electric-light    plant   in    Elgin. 

J.^CKSONVILLE,  ILL. — Investigations  are  being  made  with  a  view 
of  installing  a  heating  plant  in  connection  with  the  power  plant  of  the 
Jacksonville  Ry.  &  Lt.  Co..  owned  and  operated  by  the  Illinois  Trac.  Co. 
The  cost  of  the  plant  and  mains  is  estimated  at  about  $100,000.  W.  B. 
Miser   is   general   superintendent. 

M.ARINE,  ILL. — Plans  are  being  prepared  for  the  construction  of 
an  electric-light  plant  for  the  Marine  El.  Lt.  &  Pwr.  Co.  Fred  Scheurer 
is   reported  to  be  interested   in  the  project. 

MORRTSONVILLLE,  ILL.— The  Southern  Illinois  Lt.  &  Pwr.  Co.,  it 
is  reported,  contemplates  improvements  to  its  local  electric  plant,  in- 
volving an   expenditure   of  about   $20,000. 

J.ANESVILLE,  WTS. — The  Wisconsin  Railway  Commission  has  in- 
structed the  Janesville  El.  Co.  to  make  improvements  to  its  service  and 
install    new    equipment. 

LADYSMITH,  WIS— The  Ladysmith  Ltg.  Co.,  it  is  reported,  con- 
templates the  installation  of  a  new  generator  and  other  improvements 
to  its  plant. 

MENOMONIE,  WIS.— The  City  Council  is  considering  two  propositions 
for  street-lighting,  one  for  using  electricity  and  the  other  for  gas.  If 
electric  lamps  are  decided  upon,  ornamental  street  lamps  will  be  erected 
OB  Main  Street,  at  a  cost  of  about  $4,900.  The  present  plans  provide 
for  49  lamp  standards. 
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MINERAL  POINT.  WIS.— The  Mineral  Point  Pub.  Scr.  Co.  expect* 
to  purchaie  wiihin  the  next  two  months  one  IZOOkw  Westinghouie 
(blerclcr  type)  turbine,  I  c  Ulanc  condenjer,  Stocker  cooling  lower  and 
Rooney  itukcn  under  nil   boilcri.     F.  C.  Ludden  is  president. 

MOSINEE,  WIS.— The  Mosinee  El.  Ll.  &  Pwr.  Co.  expects  to  pur- 
chase one  transformer  and  some  wire. 

PtJYNETTE,  WIS— Plans  and  specifications  have  been  prepared  for 
the  installation  of  electric-light  plant  and  construction  of  a  power  dam. 
It  is  understood  that  bids  will  soon  be  called  for  construction  work. 

BROOTEN,  MINN.— Bids  will  be  received  by  John  Bohmer.  presi- 
dent Union  El.  Co.,  until  Oct.  16,  (or  the  construction  of  an  electric- 
lighting  system  in  the  village  of  Brooten.  Plans  and  specifications  are 
on  file  in  the  oflice  of  John  Bohmer,  president,  of  the  Union  El.  Co., 
Brooten,  and  in  the  office  of  Earic  D.  Jackson,  consulting  engineer, 
Capitol    Hank    Building,    St.    Paul. 

MADELIA.  MINN.— A  fran.chise  has  been  granted  to  Thomas  J. 
McGovcrn,  of  Mankalo,  to  install  and  operate  an  electric-light  plant 
in  Madeli.i.  Work  will  begin  at  once  on  the  erection  of  a  transmission 
line  from  Lake  Crystal.  Energy  will  be  supplied  from  the  dam  at 
Rapidan.  Ornamental  street  lamps  will  be  erected  on  Main  and  St.  Paul 
Streets,  and  incandescent  lamt>s  will  be  installed  on  all  other  streets. 

MOORIIEAD,  MINN. — Application  has  been  made  to  the  Council 
by  M.  II.  Davis  for  a  franchise  to  construct  and  operate  an  electric- 
tight  plant  in  Moorhead. 

MOUNTAIN  LAKE,  MINN.— The  contract  for  lighting  the  city  has 
been  awarded  to  the  Mountain  Lake  Milling  Co.  The  cost  of  the  installa- 
tion of  the  system  is  estimated  at  about  $10,000.  J.  J.  Hiebert  is 
manager. 

NEW  MUNICH,  MINN— Bonds  to  the  amount  of  $5,000  have  been 
voted  for  the  installation  of  a  municipal  electric-light  plant. 

WARROAD,  MINN. — The  contract  for  the  construction  of  the  mu- 
nicipal electric. light  plant  has  been  awarded  to  the  Northwestern  Elec- 
trical Supply  Co.,  of  St.  Paul,  for  $29,925.  The  contract  includes  build- 
ing, electrical  equipment,  wiring,  water  mains  around  block  4  and  Lake 
Street  to  State.  The  plant  will  be  equipped  with  two  60-hp  gas-producer 
engines   and    a    75-kw    alternating<urrent   generator. 

WOODLAKE,  MINN.— All  bids  received  Sept.  25  for  furnishing 
material  and  erecting  a  13.200-volt  transmission  line  from  Granite  Falls 
to  Woodlake  and  a  distribution  system  in  Woodlakc  have  been  rejected. 
New  bids  will  be  considered  by  the  village.  Harry  F.  Payne  ft  village 
recorder. 

CORRECTIONVILLE,  lA.— The  power  and  milling  plants  of  the 
Union  Lt.  &  Pwr.  Co.,  of  Correctionville,  were  recently  destroyed  by 
fire,  causing  a  loss  of  about  $20,000.  A  new  light  plant,  it  is  under- 
stood, will  be  erected  at  once. 

CU.MBERL.\NP,  I.\. — P.  A.  Johnson,  proprietor  of  the  Anita  electric- 
light  plant,  has  applied  for  a  franchise  in  Cumberland.  If  granted  a 
franchise,  it  is  understood  that  a  new  plant  will  be  erected  in  .^nila  and 
the    transmission    line   extended    to   Wiota. 

HAMPTON,  lA.— The  contract  for  street-lighting  has  been  awarded 
to  the  Hampton  El.  Lt.  Co.  -About  70  electroliers  will  be  purchased,  of 
which  about  50  will  be  used  in  the  business  section  and  20  in  the  resi- 
dential districts. 

McGregor,  IA. — Arrangements,  it  is  reported,  have  been  completed 
for  the  installation  of  an  electric-light  plant  in  Monona,  energy  for 
operating  the  system  to  he  supplied  from  the  plant  of  G.  S.  Donaldson. 
of  McGregor.  14  miles  distant.  A.  Wellman,  of  Monona,  to  whom  was 
recently  granted  a  franchise  to  install  a  system  here,  will  erect  a  sub- 
station at  the  city  limits  and  purchase  energy  from  the  McGregor  plant. 
Mr.  Donaldson  will  erect  the  transmission  line  to  the  substation.  The 
proposed  transmission  line  will  pass  through  the  villages  of  Girard  and 
Froelich. 

MILFORD,  IA.— G.  F.  Sheldon,  of  Sheldon,  has  applied  for  a  fran- 
chise   to   install   an    electric-light   plant   in    Milford. 

MOORHEAD,  IA.— Application  has  been  made  to  the  town  of  Moor- 
head by   M.   H.   Davis  for  a   franchise   to  erect  a  power  plant. 

PACIFIC  JUNCTION,  IA.— At  an  election  held  recently  the  ptopo- 
•ition  to  grant  the  Red  Oak  El.  Co.  a  franchise  in  Pacific  Junction  was 
carried.  The  company  is  now  erecting  its  transmission  lines  west  from 
Red  Oak  and  will  connect  with  the  lines  at  Plattsmoulh,  Neb.,  the  two 
companies  consolidating.  The  transmission  line  will  pass  through 
Emerson,  Hastings.  Malvern.  Glenwood  and  Pacific  Junction.  The  com- 
pany has  been  granted  a  franchise  in  Hastings  and  an  election  will  scon 
be   held   in    Emerson   and   Malvern. 

SW.-\NVILLE,  I.\.— The  installation  of  an  electric-light  plant  to 
furnish   energy   for   lighting   the  city  is  contemplated   by   Albert   Mielke. 

WHAT  CHEER.  IA.— The  What  Cheer  El.  Lt.  Co.  expects  to  com- 
plete the  erection  of  its  IJ.OOOvolt  transmission  line  connecting  with  tlie 
Sigourney  Transmission  Co.  at  Delta  within  the  next  month.  Material 
for  the  line  has  been  purchased. 

JEFFERSON  CI'^V,  MO.— The  City  Council  has  engaged  R.  L.  Bald- 
win, consulting  engineer,  of  Kansas  City,  to  prepare  preliminary  plans 
for  a  municipal  electric-light  plant. 

ST.  LOUIS,  MO. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Oct. 
30  for  an  electric  elevator,  including  hoistway,  etc.,  in  the  United  States 


post  office  at  St.  Louia,  Mo.,  in  accordance  with  drawings  and  speci. 
fications  copies  of  uhich  may  be  obtained  at  above  office.  O.  Wenderoth 
is  supervising  architect. 

FESSENDEN,  N.  D. — Plans,  it  is  reported,  are  being  considered  (or 
enlarging  the  local  electric-light  plant. 

RULLA,  N.  D. — A  franchise  has  been  granted  to  John  Munro  for  the 
installation  of  an  electric-lighting  system  in  Rolla. 

MITCHELL,  S.  D.— Bids  will  be  received  by  N.  H.  Jensen,  city  audi- 
tor, until  Oct.  20  for  material  and  labor  for  the  construction  and  in- 
stallation  of  a  municipal  telephone  system  in  the  city  of  Mitchell.  Bidi 
are  to  be  submitted  on  the  labor  and  material  as  a  whole;  also  separate 
bids  for  each.  Plans  and  specifications  are  on  file  at  the  office  of  the 
city  auditor,  copies  of  which  may  be  obtained  upon  deposit  of  $5,  which 
will  be  refunded  upon    return   of  same. 

EXETER,  NEB.— The  Exeter  El.  Lt.  &  Pwr.  Co.  expecu  to  erect 
within  the  next  two  months  one  125-hp  tubular  boiler,  one  80-hp  Corliss 
engine  and  a  60-kw,   125-volt  direct-current  generator. 

POLK,  NEB. — Bids  will  be  received  by  the  village  clerk  for  the  c 
struction   of   a   complete   electric-light   plant   and   additions    to   the  vn- 
works    system,    including    a    40-hp    oil    engine,    20-kw    generator,    SO-atr; 
storage    battery,   switchboard    and   distribution    system,    700    ft.    6-in.   and 
4-in.    mains,     18    hydrants,    valves,    pressure    tank    and    air    compressor. 
Grant  &  Fulton,  of  Lincoln,  Neb.,  are  engineers. 

ARMA,   KAN. — Bonds  to  the  amount  of  $26,000  have  been  voted  (or 
the  first  instalment  on  the  municipal  electric-light  plant  and  water-worki 
system.     Bids  for  construction  will  be  called  in  about  six  weeks.     Ali  - 
C.    Moore,   of  Joplin,    Mo.,   is  engineer. 

CONCORDIA,  KAN. — Bids  will  be  received  at  the  office  of  the  i 
pcrvising  architect,  Treasury  Department,  Washington,  D.  C,  until  No». 
13  for  construction,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Concord" 
Kan.  Drawings  and  specifications  may  be  obtained  at  the  above  or"  - 
or  from  the  custodian  of  site  at  Concordia,  Kan.  O.  Wenderoth  is 
pervising  architect. 

GLASCO,  KAN. — The  manager  of  the  municipal  electric-light  [! 
expects  to  purchase  within  the  next  60  days  inside  wiring  material. 
H.  Simpson  is  superintendent. 

GYPSUM,    KAN.— The   Gypsum    Lt.    &   Pwr.    Co.    expects   to   pure 
within    the   next   six    months   a    25-hp  or    30-hp   oil    engine,    undergr 
conduit    and    cable    for    street-lighting    system,    ornamental    street    h' 
posts,  washing  machines,  etc. 

■  HIGHLAND,  KAN.— The  Home  Tel.  &  EI.  Co.,  of  Highland,  exf 
tc  erect  within  the  next  two  months  2200  ft.  of  No.  2  copper  wire  r: 
to    purchase    self-starters    for    two    iS-hp    direct-current    220-volt    moT  ■ 
rubber-covered   wire    (from   $250   to   $350   stock),   porcelain   knobs,  tu 
conduits,    fittings    and    other    wiring    supplies:    also    within    the    next 
months  one  50-hp  oil  engine  directly  connected  to  a  37J^-kw  or  40-kw.  : 
220-volt,  direct-current   generator.     Work  has  begun  on   the  construe 
of  the  Highland  municipal  water  system,  to  be  completed  by  Jan.  I,  1 
Energ>*  for  operating  the  pumping  plant  will  be  furnished  by  two  1' 
220-volt    direct-current    motors,    energy    to    be    purchased    from    the    H 
Tel.  &  El.  Co.     With  this  increase  in  load  the  company  hopes  to  estal 
a  day  service  within  the  next  few  months.     J.  H.  Bender  is  manager. 

ONAGA,  KAN.— The  Onaga  Lt.,  Ht.  &  Pwr.  Co.  expects  to  f 
within  the  next  four  months  a  4^-ton  ice  plant  to  be  operate: 
connection  with  its  electric  plant-  All  contracts  for  the  work  have  S- 
awarded.     Ernest  L.   Frezieres  is  manager. 

PEABODY,  KAN.— The  electric-light  and  ice  plants  in  Peabody  » 
recently  destroyed  by  fire.     It  is  understood  that  the  plants  will  be  ret 

SABETHA,  KAN.— The  city  of  Sabetha  has  recently  purchased  i  ■ 
187-kva,  three-phase,  60-cycle,  2300-volt  Westinghouse  turbine,  ser 
hundred  new  poles  and  a  large  amount  of  weatherproof  wire  for 
building  the  overhead  distribution  system.  The  city  also  proposes  to 
stall  a  new  ornamental  street-lighting  system  in  the  near  future. 
W.   Hunter  is  city  engineer. 

STOCKTON,  KAN.— The  city  of  Stockton  expects  to  purchase  » 
the  next  three  months  one  30-hp  and  one  15-hp  pump  directly  connr 
to  electric  motors.  O.  M.  Goodrich  is  chief  engineer  and  electric 
F.  A.  Chipman  is  city  clerk. 

WHITING,  KAN.— Bids  will  be  received  until  Oct.  16  at  Whi; 
for  the  erection  of  a  transmission  line  and  electric-light  plant  as  foll<"  ■■ 
Section  (A)  For  furnishing  poles;  <B)  for  furnishing  pole  material 
wire;  (C)  for  installation  of  plant;  (D)  for  material  and  labor  for  t' 
former  station.  Plans  and  specifications  are  on  file  in  the  officf 
Henrici,  Kent  S:  Lowry  Engineering  Co.,  "15  Reserve  Bank  BoiW 
Kansas  City,  Mo.,  or  will  be  forwarded  upon  a  deposit  of  $3.  Frank 
Todd   is  city   clerk. 


Southern  States 

JACKSONVILLE,  N.  C— The  contract  for  the  installation  ol 
electric-light  plant  in  Jacksonville  has  been  awarded  to  the  Newberti 
Sup-  Co.,  of  Newbcrn.  The  plant  will  furnish  energy  for  street-lig  ' 
and  also  to  private  consujrfers.     Luther  Taylor,  of  Jacksonville,  is  o»' 

RUTHERFORDTON,    N.    C— The   town   of   Rutherfordton   is  conf 
plating   the   insullation   of   either   an   electrically    driven   deep-well  f  • 
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or  an  electrically  driven  air  compressor  and  air  lift  apparatus  in  con- 
nection with  the  municipal  electric-light  and  water  plant.  L.  C.  Gidney  is 
superintendent. 

WILiMINGTON,  N.  C— The  Tidewater  Pwr.  Co.,  of  Wilmington. 
expects  to  purchase  within  the  next  six  months  a  complete  conveying 
equipment  for  handling  sawdust  and  heating  duct  to  its  boilers.  Raymond 
Hunt  is  superintendent  of  electrical  department. 

LAKE  CITY,  S.  C— The  City  Council  has  engaged  the  J.  B.  McCrary 
Co.,  of  Atlanta,  Ga.,  as  consulting  engineers  to  take  charge  of  the 
construction  of  the  proposed  municipal  electric-light  plant  and  water- 
works system.  The  work  will  involve  an  expenditure  of 
$12,000. 

GORDON,  GA.— The  contract  for  the  proposed  mui 
light  plant  has  been  awarded  to  the  Modern  Equipment  Co 
Ga.     The  plant  will  be  driven  by  a  Foos  oil  engine. 

HOMERVILLE,  GA.— The  Barnhill-Femdon  Co.  has  been  granted 
a  30-ye3r  franchise  to  construct  and  operate  an  electric-light  plant  and 
water-works   system    in    Homerville. 

KISSIMEE,  FLA.— The  City  Council,  it  is  reported,  is  considering  the 
installation  of  an  additional  generator  in  the  municipal  electric-light 
plant,  to  cost  about  $7,000. 

LARGO,  FLA.— Preparations  are  being  made  by  J.  N.  McClurg, 
manager  of  the  Clearwater  ice  factory,  to  construct  and  operate  an 
,  electric-light  system  in  Largo.  Energy  for  operating  the  system  will  be 
supplied  from  the  power  house  in  Clearwater.  A  three-phase  transmission 
line,  3  miles  long,  will  be  erected. 

MIAMI,  FLA. — Bids  will  be  received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washington,  D.  C,  until  Nov.  1  for 
an  electric  passenger  elevator  in  the  United  States  post  office,  court 
house  and  custom  house  in  Miami,  in  accordance  with  drawings  and 
specifications  copies  of  which  may  be  obtained  at  the  above  office.  O. 
Wenderoth  is  supervising  architect. 

KENTON,  TENN.— Bonds  to  the  amount  of  $30,000  have  been  voted 
for  the  installation  of  an  electric-light  plant. 

COLUMBUS,  MISS.— All  bids  received  Oct.  1  for  installing  an  elec- 
:ric-light  plant  at  the  Mississippi  Industrial  Institute  and  College  were 
rejected.  As  yet  no  time  has  been  set  for  receiving  further  bids.  D.  T. 
Gaston   is  secretary   and   treasurer. 

,  YAZOO  CITY,  MISS.— The  Public  Service  Commission  expects  to 
purchase  within  the  next  three  months  one  motor-generator  set  and  a 
lix-panel  switchboard  with  instruments  from  the  General  Electric  Co. 
i^ames  S.    Butler   is   manager. 

1,  ARGENTA,  ARK.— The  City  Council  has  granted  the  Merchants'  Ltg. 
po.,  of  Little  Rock,  a  franchise  to  furnish  electricity  in  Argenta  for  a 
leriod  of  30  years.  The  municipal  electric-light  plant  will  be  closed 
lown  and  energy  for  the  local  system  will  be  supplied  by  the  Mer- 
'hants*   company. 

,  BOKHOMA,  OKLA.— The  installation  of  an  electric-light  plant,  it  is 
eported,  is  under  consideration  by  the  Wilson  Lumber  Co.  W.  M. 
Vatcrman  is   general   manager   of  the  company. 

;  MEDFORD,  OKLA.— Bids  will  be  received  by  J.  G.  McKelvey,  town 
|lerk,  until  Oct.  15  for  construction  of  a  power  house  for  water  and 
ifght  plant.  I.  H.  Ruth  is  president  of  board  of  trustees. 
'  SUPPLY,  OKLA. — At  an  election  held  Sept.  29  the  proposition  to  issue 
[tonds  for  the  installation  of  a  municipal  electric-light  plant  was  carried. 
'■'',  C.  Devoe  is  chairman  of  board. 

j;  DALLAS,  TEX. — The  Municipal  commission  has  awarded  the  con- 
|:act  for  electric  wiring  the  new  city  hall  to  the  W.  M.  Clower  El.  Co. 
»r  $7,960. 

received  by  the  county  auditor  at 
installation  of  heating  and  washed-air 
and  elevators  to  be  installed  in  the 
courts  and  jail  building  for  Dallas 
iubmitted  for  plumbing  and  elevators; 
will  be  asked  for  later.  Plans  and 
Overbeck,  architect, 
ill    be    required    for 


1'  DALLAS,  TEX.— Bids  will  be 
'alias,  Tex.,  until  Nov.  3  for  the 
mtilating  systems,  also  plumbing 
[ine-slory  and  basement  criminal 
ounty.  Separate  bids  are  to  be 
ids  for  power  plant  and  boilers 
«<ci6cations  may  be  obtained  at  the  office  of  H.  A 
|»I  Juanita  Building,  Dallas.  A  deposit  of  $50 
ans,  to  be  refunded  upon  return  of  same. 

MERKEL,  TEX.— The  Merkel  El.  Co.  expects  to  purchase  within  the 
fcxt  six  months  250  25-ft.  poles  with  6-in.  tops  and  within  the  next 
onth  it  will  purchase  20  pos.ts  for  street-lighting.  W.  E.  Britain  is  man- 
ner. 

TEXAS    CITY,    TEX.— The    proposition    to    issue    $250,000    for    the 
instruction  of  an  electric  light  and  power  plant  and  the  purchase  of  the 
^ting  and  sewer  systems  of  the  Texas  City  Corpn.  will  be  submitted  to 
voters    in    the    near    future. 
NUS,    TEX.— The    Venus    Lt.    &    Wtr.    Co. 
the    next   six   months   a   carload    of    poles,      j 
rinager. 

UXON,  TEX.— The  Texas  Pub.  Ser.  Co.  (Ve 
erect  within  the  next  three  months  a  new  power  house  and  trans- 
ssion  line  and  to  purchase  a  new  engine  and  generator;  auxiliary 
luipment  not  yet  decided  upon,  poles,  wires,  etc.  The  Texas  Pub.  Ser. 
■  recently  took  over  the  Vernon  Lt.  &  Pwr.  Co.  A.  E.  Gilman  is 
iiness  manager. 
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Pacific  States 

EATONVILLE,  WASH.— The  only  bid  for  the  construction  of  the 
proposed  municipal  electric-light  plant  was  submitted  by  Buxbaum  & 
Cooley  Co..  of  Seattle,  at  $H,000.  The  bid  was  rejected  and  the  propo- 
sition awaits  change  in  specifications  or  source  of  supply.  Charles  C. 
Beggs   is  town  clerk. 

KELSO,  WASH.— A  transmission  line  will  be  erected  between  Kelso 
and  Castle  Rock  by  the  Washington-Oregon  Corpn.,  of  Cbehalis.  This 
line,  when  completed,  will  be  the  means  of  connecting  a  continuous 
line  from  Woodland  to  Tenino,  also  connecting  the  power  plants  at 
Cbehalis  and  Kalama. 

PUYALLUP,  WASH.— The  City  Council  is  considering  the  propo- 
sition to  purchase  energy  for  lamps  and  motors  from  both  the  Tacoma 
municipal  electric-light  plant  and  the  Stone  &  Webster  Corpn.  The 
cost  of  erecting  a  transmission  line  from  the  Tacoma, plant  to  Puyallup 
is  estimated   At  about  $15,000. 

SEATTLE,  WASH.— The  Seattle  El.  Co.  is  contemplating  the  con- 
struction of  a  coke  oven  at  its  plant  at  2000  Northlake  Avenue,  to  cost 
about    $50,000. 

SPOKANE,  WASH.— The  City  Council  has  voted  an  appropriation 
of  $5,000  to  secure  definite  engineering  data  in  regard  to  the  construction 
of  a  municipal  electric-light  plant.  C.  M.  Fassett,  commissioner  of 
public  utilities,  is  a  member  of  the  committee  appointed  to  make  in- 
vestigations. 

TACOMA,  WASH.— The  contract  for  installing  a  power  plant  in  the 
Lincoln  Park  High  School  has  been  awarded  to  the  Washington  Ma- 
chinery Depot,  of  Tacoma,  for  $20,911.  Alfred  Lister  is  secretary  of 
the   school    board. 

ASHLAND,  ORE.— The  California-Oregon  Pwr.  Co.,  it  is  reported, 
will  extend  its  transmission  lines  through  the  village  of  Suncrest  and 
into  adjacent  territory.  Energy  will  be  supplied  to  the  farmers  along 
the  line  and  to  the  Suncrest  Orchard  Packing  Co.  The  work  will  involve 
the   expenditure    of  several    thousand   dollars. 

BAKER,  ORE.— The  Eagle  River  El.  Pwr.  Co.,  of  Baker,  expects  to 
purchase  within  the  next  two  months  one  500-kw,  60-cycle,  2300-volt 
turbo-generator,  complete  with  condenser,  to  be  installed  in  auxiliary 
plant    at    Baker.      J.    K.    Romig    is    vice-president    and    manager. 

PORTLAND,  ORE.— The  City  Council  has  decided  to  employ  a  hydro- 
electric, engineer  for  the  purpose  of  investigating  various  municipal  light- 
ing and  power  projects  which  Commissioner  Daly  of  the  Public  Utilities 
Department  has  under  consideration. 

PORTLAND.  ORE.— The  Portland  Ry.,  Lt.  &  Pwr.  Co.  expects  to 
erect  within  the  next  30  days  a  500-kw  motor  generator  set  in  its  hydro- 
electric station  at  Bull  Run  to  furnish  energy  to  operate  the  Mount 
Hood  division.  O.  B.  Coldwell  is  general  superintendent  of  light  and 
power  department. 

THE  DALLES,  ORE.— The  power  plant  of  the  Oregon  Pwr.  Co.  was 
recently  damaged  by  fire,  causing  a  loss  of  about  $1,500.  It  is  reported 
that   additions   are  planned   when   repairs  are   made. 

BANNING,  CAL.— The  water-power  of  the  Whitewater  River  will  be 
utilized  to  generate  energy  by  the  Consol.  Pwr.  Co.,  of  which  H.  Edwin 
Moore,  of  Los  Angeles,  is  manager.  The  company  has  completed  the 
diversion  of  the  river  from  the  desert,  bringing  the  water  in  conduits 
6  miles  to  a  point  near  Banning,  where  several  sections  of  land  will  be 
irrigated.  Announcement  is  made  by  the  officials  for  the  company  that 
two  and  possibly  three  power  houses  will  be  installed  at  points  a  few 
miles  north  of  Banning  in  the  early  spring.  Arrangements  have  been 
made  for  financing  the  project,  aggregating  $500,000,  and  preparations 
have    been    made    for    the    work. 

OROVILLE,  CAL.— Work,  it  is  reported,  will  soon  begin  on  the 
construction  of  two  additions  to  the  Big  Bend  power  plant  of  the  Great 
Western  Pwr.  Co.  on  the  North  Fork  of  the  Feather  River  at  Las 
Plumas,  18  miles  from  Oroville,  to  cost  about  $1,000,000.  The  additional 
units  to  be  installed  will  increase  the  output  of  the  plant  from  40,000 
kw   to   60,000   kw. 

PALO  ALTO,  CAL.— The  city  of  Palo  Alto  expects  to  purchase 
within  the  next  six  months  a  switchboard  panel  and  equipment ;  also 
within  the  next  12  months  material  for  distribution  system  (from  $2,000 
to  $3,000  worth),  and  to  expend  about  $3,000  for  electrical  appliances 
and  supplies,  including  heating  and  cooking  apparatus,  vacuum  cleaners, 
washing  machines,  etc.  Contract  has  been  awarded  for  a  300-hp 
generating  unit,  consisting  of  Diesel  engine  and  generator.  J.  F.  Byxbee, 
Jr.,   is  city  engineer. 

RED  BLUFF,  CAL.— The  Secretary  of  the  Interior  has  authorized 
the  Reclamation  Service  to  execute  a  contract  with  the  Iron  Canyon 
Project  Association  of  California  whereby  the  federal  government  is  to 
make  surveys  and  preliminary  investigations  to  determine  the  feasibility 
of  the  Iron  Canyon  irrigation  project,  preparing  plans  and  estimates  of 
cost,  etc.  .The  proposition  involves  the  construction  of  reservoirs  on 
Sacramento  River  or  its  tributaries  for  the  purpose  of  irrigating  lands, 
mainly  situated  below  the  city  of  ^  Red  Bluff  along  Sacramento  River; 
improvement  to  the  navigability  of  the  Sacramento  River  in  the  vicinity 
of  the  project,  the  prevention  of  floods  in  the  Sacramento  Valley,  the 
development  of  hydroelectric  power,  etc.,  all  being  incident  to  the 
main  plan  of  irrigating  land  in  the  Iron  Canyon  project.  The  expense 
is  not  to  exceed  $20,000,  one-half  of  which  will  be  borne  by  the  asso- 
ciation, the  other  half  by  the  federal  government. 
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SO.SOMA.  CM..— The  Sonom.1  Valley  U.  &  Pwr.  Co.  ha«  aiiplied 
10  the  Suie  Kailroad  Commiwion  for  pcrniittioii  lo  i»sue  $J0,000  in 
bond>,  the  proccedi  to  be  uxd  to  pay  off  exiiting  indebiedneai  and  {or 
exteniions    tu    il>    nyftlem, 

SUSANVILI.E,  CAL— The  I.asten  El.  Co..  of  Suunville,  expect*  to 
purchaic  within  the  next  three  niuntha  one  75-kw,  threeiihake.  60<yclc, 
2200.volt  generator,  complete  with  exciter,  »witcbboard.  synchronuing 
apparatui  and  Tirrill  voltage  regulator  for  ISO-kw  generator,  all  to  be 
used  a»  an  auxiliary  installation  to  the  present  plant.  The  company 
would  consider  good  guaranteed  secondhand  machinery.  L.  R.  Cady 
is  general  manager. 

K1;LI.O<;i:;,  ID.MIO.— The  nnnker  Hill  &  Sullivan  Mining  Co.,  of 
Kellogg,  i»  reported  to  be  contemplating  the  installation  of  a  new  street* 
lighting  system  in  Kellogg  and  Wardner  to  replace  the  lamps  now  in 
use.      It   is   proposed   to  install    tungsten  lamps,  at   a  cost   of  about   $4,000. 

FLORKNCE,  ARIZ.— At  an  election  held  recently  the  proposition  to 
grant  the  I*1orence  Improvement  Co.  a  franchise  to  install  an  electric, 
light  system  in  Florence  was  carried.  R.  G.  .\rihur,  of  Douglas,  is 
general    manager. 

HARDIN,  MONT.— Plans  are  being  prepared  by  B.  C.  Lillis,  of 
Hardin,  engineer,  for  a  large  hydroelectric  power  plant  to  be  erected  on 
the   Rig   Horn    River. 


New  Incorporations 

RLOOMINGTON,  ILL.— The  Consumers'  Utility  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $10,000  by  H.  .M.  Stone,  E.  M.  Ilobliti 
and   H.   H.  Tenney. 

UNION,  MISS.— The  Union  Ll.  Co.  has  been  incorporated  with  « 
capital  stock  of  $10,000  by  J.   M.  Cole,   P.   L.   Ratcliffe  and  others. 

NEW  LONDON,  MO.— The  North  Missouri  Lt.  &  Pwr.  Co.  has 
been  chartered  with  a  capital  stock  of  $60,000.  The  company  proposes 
to  purchase  energy  from  the  Keokuk  power  plant  to  be  delivered  at  the 
substation  at  Ilasco,  8  miles  east  of  New  London.  The  company  will 
distribute  electricity  for  lamps  and  motors  in  New  London,  <  '-ntrr. 
I'erry  and  Frankfort,  and  also  to  the  farmers  along  the  transim-Mon 
line.  The  directors  are:  M.  C.  Rriggs  and  P.  M.  Megown,  of  New 
London:  .Vl.  J.  Jones  and  J.  D.  Pitt,  of  Frankfort;  E.  \V.  Keithley  and 
J.   Van   EUca,  of  Center;  Samuel  C.  Gill  and  William  Tibbies,  of  Perry. 

PHARR.  TEX —The  Pharr  El.  Lt.  &  Pwr.  Co.  has  been  chartered  with 
a  capital  stock  of  $5,000.  The  incorporators  are:  S.  R.  Cawthrop,  Mar- 
vin  Evans,  of  Pharr,  and  A.   K.  McCoU,  of  Kansas  City,  Mo. 

TORONTO,  ONT.,  CAN.— The  Upper  St.  Lawrence  Pwr.  Co.  his  been 
incorporated    with   a    capital   stock    of   $3,000,000. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  SEPT.  JO,   I'>l.i. 
[Prepared  by   Robert  Starr  .MIyn.   16  Exchange   Place,   New   York.] 

1,074,US.  METHOD  OF  OPERATING  INDUCTION  MOTORS:  B.  U. 
Lamme,  Pittsburgh,  Pa.  App.  tiled  July  6,  1908.  Primary  winding 
has  a  pluralit>;  of  sections  for  each  phase,  sections  being  connected  in 
different   relations. 

I,074,LU.  PRESSURE. ALARM  GAGE;  F.  Schubert,  Seller.sville,  Pa. 
App.  filed  Feb.  26.  1912.  Bourdon  tube  type,  with  contacts:  adjust- 
ment is  inclosed  and  locked  to  prevent  its  being  tampered  with. 

1,074, H6.  THERAPEUTIC  ELECTRODE:  R.  H.  Wappler,  New  York, 
N.  \'.  App.  tiled  Dec.  5,  1912.  Pressure  on  the  electrode  controls 
strength  of  current  entering  the  body. 

1,074,152.  ALTERNATING-CURRENT  MOTOR:  H.  L.  Zabriskie.  West- 
field,  N.  J.  App.  filed  Feb.  1,  1913.  Small  motor  which  may  be  run 
on  alternating  current  from  133  to  about  25  cycles,  or  on  direct  cur- 
rent of  same  voltage   without  any   change  in   connections. 

1.074.170.  TELEGRAPHIC  SVSTE.M;  J.  Gell.  London,  England.  App. 
filed  Dec.  21,  1910.  Exchanges,  trunk-line  connections  between  ex- 
changes and  local  subscribers'  connections  at  each  exchange. 

1.074.171.  RECEIVER  FOR  AUTOMATIC  TELEGRAPHIC  SYS- 
TEMS; J.  Cell,  London,  Ensl.ind.  Anp.  filed  Jan.  .'0,  1911.  Morse 
or  VVheatstone  type  of  receiver  in  which  the  magnet  and  armature 
structure  may  be  adjusted  as  a  unit  to  give  neutral,  marking  or 
spacing  bias. 


1,074,253.— \'apor. Electric    Apparatus. 

1.074.215.  ELECTROTHERMOSTATIC  REGULATORS;  J.  O.  bchuir- 
raann,  Kent,  Wash.  App.  filed  May  20,  1912.  Primarily  lor  auto- 
matically  controlling  supply  of  energy  to  an  electric  heating  pad. 

1.074.216.  ELECTRICALLY'  HEATED  PAD  AND  THE  LIKE:  J.  G. 
Schuirmann,  Kent,  Wash.  App.  filed  May  20,  1912.  The  sections  ot 
the  heating  element  are  flexioly  connected  to  permit  the  pad  being 
folded. 

1,074,218.      FUSE    DEVICE;    A.    E.    Simmons,    Sacramento,    Cal.      App. 

filed  Feb.   10,   1913.     Signal  given  when  fuse  is  blown;   fuse  wire  is 

renewable. 
1,074,241.     COMBINATION  ELECTRIC  SWITCH;  Y.  Burgess,  Chicago, 

III.      App.   filed   May    10,    1912.      Has   plurality   of  handles   which   must 

be  placed  in  a  certain  definite  relation  to  close  the  circuit:   ior  auto- 

ignition  circuits  and  the  like. 
1,074.253.       VAPOR-ELECTRIC     APPARATUS;     J.    T.     H.     Dempster, 

Schenectady,  N.  Y'.     App.  filed  .\pril  27.  1904.     Covers  movable  con- 


.  E.  F.  Ahlm,  Clevelin 
ethod    of   supporting  t: 


tainer  for  the  liquid  electrode  and  automatic  means  (shown  as  electrtv 

magnets)   for  moving  the  container  to  make  and  break  the  conductive 

connection  between  the  electrodes. 
1,074,262.     ELECTRIC   OSCILLOGRAPH:   J.  T.   Irwin,   South   Kentini 

ton.   London,   Eng.     App.   filed   Sept.    19.    1908.     Measures  the  ditter 

ence  in  pull  produced  by  electrostatic  pressure  on  two  stretched  du 

phragms. 
1,074.286.      MICROTELEPHONE;    W.    B.    Oliver,    Collingswood,    .N.    .1 
.■\pp.    filed  July   27.    1909.      For  aiding   defective   hearing;    has  the  ca 

pacity    for   controllably   selecting   and   amplifying  certain   sound  vibr* 

tions,  while  minimizing  others. 
1,074.298.     TELEPHONE   REPEATER   SYSTEM;   H.   E.  Shreeve,  Mill 

burn.   N.    J.     App.    filed   Feb.   24,    1912.      Repeating  apparatus  is  lis 

ciatcd   with  the  two  ends  of  a  link  circuit  in  such  manner  that   wbr 

the   link  circuit    is   connected   with    the   main   circuits   it   constitutes    . 

ccnntction   between   the  two  main  circuits. 
1,074.303.     ELECTRICAL  ILLU.MIN.ATION ;  E.  Weintraub.  Schenecud. 

N.   V.     .-Vpp.   filed   Feb.  9,   1907.     Mercury  vapor  arc  is  i>assed  throui'. 

a  refractory  tube  of  small  bore  in  an  exiiaustcd  space. 
1,074,333.     GLOWER   FOR    ELECTRICAL   INCANDESCENT   LAMPS 

O.  M.  Throwless,  Newark,  N.  J.     App.  filed  Jan.  20,  1911.     Fdamer- 

composed  of  tungsten  and  oxide  of  aluminum  covered  with  refractor. 

metal. 
1,074,338.     DYNAMO-ELECTRIC  MACHINE: 

Ohio.      App.    filed    Feb.    14,    1910.      Special 

pole  pieces. 
1,074.383.      ELECTRICAL    METAL-WORKING 

Reitzel.   Charlestown,    R.    I.      App.    filed    -May 

for  welding  a  seam  bv  a  step-by-step  process. 
1,074,392.      ELECTRIC   MOTOR    REGUL.^TION    AND   CONTROL:    I 

H.    ThuUcn    and    F.    W.    Willey,    Cincinnati.    Ohio.      App.    filed  J»r 

25.    1912.      For   securing  good  commutation  and  avoiding  sparking  or 

interpole  motors. 
1,074,396.     RIVETER:   F.   J.   West  and  H.  W.   Darby.  Winnipeg.  -Man; 

toba.  Canada.     .-\pp.  filed  July  8,  1912.     Electric  hammer  for  riveuni 

purposes. 
1,074.408.       APPARATUS     FOR     FUSING     ELECTROLYTES;     H.    K 

Cravcth.    Niagara    Falls,    N.    V.      App.    filed    March    19,    1910.     H« 

horirontallv    and    vertically    arranged    electrodes    which    may    be    a-l 

justed   and'  replaced   witlmut    interrupting   the    fusing    process. 
1,074.428.     MEANS   FOR  OPER.XTING  COCKS.   VALVES  AND  THf 

LIKE  FROM  A   DISTANCE:  J.  M.  F.  H,  Gil,   Pans.  France.     M 

filed    May   31,    1911.      Valve-operating   motor    with   starter  located   s 

a  distance. 
1,074,431.       CIRCUIT-CONTROLLING     CONTACT:     E.     M.     llewle: 

Schenectady.    N.    Y.  .  App.    filed    Oct.    29.    i910.      Shunt   conuct   i 

circuit-breakers;    arcing    takes   place    on    carbon    surfaces. 
7,074,434.     FUSE;  J.  W.   Hooley,  New  York,   X.   Y.     App.  filed  Mjt  ' 

1913.      Renewable    fuse   inclosed   in   transparent   case. 
1,074,454.      LIGHTNING    ARRESTER;    F.    W.    Peck.    Jr..    Sc 

N.    Y.      App.   filed   Feb.    10,    1909.      A  closed   electric  circuit 

secondarj-   is   placed   in   inductive   relation   to  the  discharge 
1,074.439.      ELECTRICAL   CONNECTOR:    H.    W.    Pogue.    Decatur,   : 

App.    filed   March   21,    1912.     Plug   contieetion,   particularly   for  mo 

1.074.462.  OZONIZER:  F.  H.  Richards,  Hartford.  Conn.  App.  k;' 
Dec.  10,  1912.  Special  mounting  for  the  concentric  tubea  ot  • 
device. 

1,074.512.  CONTROLLER  REGULATOR;  R.  Marx,  Philadelphia.  > 
.\pt>.  filed  March  15,  1912.  Refluires  the  controller  handle  to  ' 
brought  to  a  full  stop  and  moved  slightly  back  before  it  can  tie  »•! 
vanced    to    the   next   'point.'" 


1,074,533.      PUZZLE   OR   TOY;    E.    J.    Schowalter.    Racine,   Wis.     ^Vf^ 

filed  Nov.  20,  1912.     Parts  of  a  figure  are  moved  about  by  means  oi  » 

magnet. 
1,074,544.      THERMOSTATIC    CIRCUIT    CLOSER;    C.    V.    Fite,   Wit^ 

lotte,  N.  C.     App.  filed  Jan.   10,  1913.     Thermostatic  element  moves 

pivot    circuit    closer. 
1,074,549.   ELECTROLYTIC  APPARATUS;   H.   Heinkel  and  W.  WelKT^ 

Dttsseldorf,    Germany.      App.    filed    Juiie    16,    1913.      Appar»tu»   tor 

continuously  producing  hydrogen  peroxide. 
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Itrength  and  Work    With    a    membership    of    12,000    indi- 
f  the  Jovians  viduals,  the  Jovian  Order,  the  eleventh 

annual  convention  of  vi'hich  was  held 
1  New  York  daring  the  present  week,  has  become  one  of 
le  largest  and  most  widely  representative  organizations  of 
len  connected  with  the  electrical  industry  in  the  country, 
'uring  the  first  seven  years  of  its  existence  the  enrollment 
italed  220,  the  average  increase  being  only  thirty-two 
:r  year;  during  the  past  eight  years  the  annual  increase 
is  ranged  from  about  360  to  nearly  ten  times  that  number. 
p  any  question  concerning  the  need  for  such  a  society  as 
at  of  the  Jovian  Order  the  enormous  membership  en- 
ilment  is  an  effective  and  satisfactory  answer.  Without 
me  real  reason  for  existence  the  Order  could  never  have 
tained  a  membership  of  12,000.  Its  growth  is  to  be 
edited  to  the  spirit  of  fraternity  and  co-operation  which 
the  foundation  stone  of  the  organization.  Little  difficulty 
1  encountered  in  selecting  several  lines  of  activity  which 
*j  Jovian  Order,  with  its  strength  in  numbers  and  diver- 
Sy  in  membership,  is  well  qualified  to  undertake.  The  best 
t  these  were  covered  in  the  report  of  Secretary  Bennett, 
Mich  was  received  with  much  favor  and  adopted  by  the 
iimbership.  The  Order  has  acted  wisely  in  laying  plans 
f|-  serious  work  in  the  future,  and  even  more  wisely  in 
raining  all  those  fraternal,  co-operative  features  to  which 
i  present  strength  are  to  be  attributed. 


.A niversary  of  the  Oct.  21  will  mark  the  thirty-fourth  an- 
liandescent  Lamp  niversary  of  the  incandescent  lamp,  for 
it  was  in  1879  that  Edison  made  his 
f^ious  horseshoe  filament  of  carbonized  thread  and  after- 
w-ds  paper  that  created  such  intense  excitement  in  the 
Uted  States  and  in  Europe.  The  problem  of  a  practical 
sr.ll  incandescent  lamp  was  then  completely  solved,  and  it 
is;  striking  tribute  to  the  genius  of  Edison  to  note  that 
doite  all  the  years  that  have  since  elapsed  his  lamp  still 
St.  ds  without  a  single  salient  feature  eliminated  or  added. 
Cibonized-paper  filaments  soon  gave  way  to  filaments 
ni;e  from  bamboo  and  subsequently  to  the  present  squirted 
ca|on  filament;  but,  nevertheless,  developments  in  the 
caon  incandescent  lamp  field  were  rather  slow  viewed  in 
Ihilight  of  those  that  have  taken  place  recently.  Better 
liii.'S  than  the  carbon-filament  have  come  and  gone  within 
l"<iJast  five  years,  the  tungsten  lamp  representing  the  sur- 
V'v  of  the  fittest,  and  here  again  it  is  worthy  to  note  that 
EuDn  himself  first  worked  on  metal-filament  lamps  using 
planum,  iridium,  titanium  and  other  metals  only  to  dis- 
car  them  in  favor  of  carbon.  The  wonderful  develop- 
"iS's  in  the  incandescent-lamp  field,  especially  in  the  high- 
car  e-power    tungsten    lamps    with    nitrogen-filled    bulbs, 


have  come  within  the  present  year,  the  very  latest  work  in 
this  field  being  chronicled  elsewhere  in  this  issue.  How 
greatly  the  industry  is  indebted  to  Edison  for  the  incan- 
descent lamp  it  were  vain  to  guess.  Certainly  the  human 
race  owes  him  a  debt  which  it  can  never  pay. 


Rapid  Computation   In  a  recent  series  of  articles  published 
of  Suspensions  in   La  Lumiere  Slectrique,   M.   Andre 

Blondel  reviews  some  interesting 
graphic  charts  for  determining  the  proper  tension  in  erect- 
ing conducting  spans,  which  he  published  in  1902.  He 
now  introduces  some  improvements  in  detail,  which  facili- 
tate their  use,  and  increase  their  precision.  The  improved 
charts  appear  to  offer  distinct  advantages  over  their  earlier 
prototypes.  This  field  of  overhead  line  construction  nat- 
urally pertains  to  what  is  ordinarily  called  civil  engineer- 
ing. But  in  erecting  the  high-tension  lines  of  most  recent 
development,  the  electrical  engineers  have  carried  their 
experiments,  computations  and  graphics  more  thoroughly 
into  this  domain  of  statics,  field-work,  and  construction, 
than  had  previously  been  either  customary  or  demanded. 
In  order  to  ensure  the  maintenance  of  his  conducting  lines, 
under  all  conditions  of  weather,  a  safety  factor  has  to  be 
provided  for  any  reasonable  concurrence  of  sleet  and  wind. 
In  our  own  columns  have  been  recorded  a  variety  of  such 
investigations  within  the  past  few  years. 


The  Triumph 
of  Wireless 


In  the  latest  sad  disaster  of  the  sea, 
radio-communication  once  again  dis- 
played a  wonderful  and  humane  role. 
At  8  o'clock  on  that  fateful  Thursday  morning  on  the  North 
Atlantic,  fire  was  discovered  raging  in  the  hold  of  the 
Uranium  Line  steamship  Volturno  with  650  souls  aboard. 
Despite  the  utter  isolation  of  mid-ocean  about  500  passen- 
gers and  crew  were  taken  off  the  burning  vessel,  of  which 
number  every  individual  life  must  be  credited  to  the  fault- 
less operation  of  the  wireless  and  to  the  courage  and  de- 
votion of  the  operators  who  sent  and  detected  the  signals. 
And  not  only  did  wireless  spread  the  alarm,  but  even  after 
the  life-saving  fleet  had  assembled  in  impotent  cordon 
about  the  Volturno — the  rescue  ships  almost  as  helpless  in 
the  wild  seas  as  the  victim  herself — it  was  once  more 
radio-communication  between  the  plunging  vessels  which 
exchanged  advice,  unified  effort,  and  facilitated  work  with 
the  life-boats.  And  again,  days  before  any  of  the  rescue 
ships  had  sighted  land,  the  newspapers  of  the  world  had 
spread  before  their  readers  detailed  aerogram  reports  of 
the  mid-ocean  disaster.  What  a  triumph,  indeed,  for  the 
feeble  laboratory  spark  phenomenon  of  Hertz! 
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Tunjfsten  Lamps  of  Hijfh  Efficiency 

I  he  papers  by  Messrs.  1.  I.anRmuir  and  J.  A.  Orange  on 
high-efficiency  tungsten  lamps  before  the  American  Insti- 
tute of  Electrical  Engineers  last  week  are  of  great  im- 
portance and  interest.  They  indicate  the  practical  value 
which  may  attach  to  careful  physical  research  when  con- 
ducted with  a  utilitarian  aim.  It  is  a  well -recognized  fact 
in  the  science  of  radiation  that  a  solid  body  such  as  an  in- 
candescent lamp  filament  must  radiate  a  long  invisible 
s-pcctrum  of  dark  heat  before  it  reaches  the  temperature  of 
visible  red  heat,  and  that  at  dull  red  heat  the  ])ower  which 
it  radiates  in  the  visible  spectrum  as  light  is  very  small 
compared  with  the  power  which  it  radiates  in  the  invisible 
spectrum  as  heat.  In  other  words,  its  luminous-radiant 
efficiency  at  dull  red  heat  is  very  low.  As  the  temperature 
is  raised,  the  body  becomes  brighter  and  radiates  more 
power  in  all  parts  of  the  spectrum,  but  relatively  more  in 
the  luminous  than  in  the  non-luminous  parts,  and  hence  a 
larger  percentage  of  the  total  power  radiated  is  luminous, 
or  is  useful  light.  The  higher  the  temperature  of  the  body 
tlie  more  the  total  power,  and  the  greater  the  percentage 
within  the  visible  spectrum ;  moreover,  the  color  of  the  light 
given  out  tends  to  be  less  red  and  more  blue,  a  condition 
that  makes  for  a  close  resemblance  to  sunlight.  This  con- 
dition of  increasing  luminous-radiant  efficiency  with  rise  in 
temperature  goes  on  until  the  body  fuses  or  disintegrates. 

Drysdale's  researches  have  indicated  that  i  watt  in  white 
light,  that  is,  entirely  within  the  visible  spectrum,  gives 
about  ten  mean  spherical  international  candle..  Since  the 
ordinary  good  carbon-filament  lamp  gives  only  about  0.25 
mean  spherical  candle  per  watt,  its  luminous  efficiency  is 
less  than  3  per  cent,  while  the  ordinary  good  tungsten- 
filament  lamp  with,  say,  f^  mean  spherical  candle  per  watt, 
has  a  luminous  efficiency  of  roughly  8  per  cent.  The  prin- 
ciple reason  for  the  great  advance  of  the  tungsten  over  the 
carbon  filament  lies  in  the  higher  temperature  of  its  opera- 
tion. Neither  filament  is  operated  close  to  its  fusing  tem- 
perature. When  an  attempt  is  made  to  operate  a  tungsten- 
filament  lamp  at  a  terminal  voltage  greatly  exceeding  the 
normal,  one  may  be  able  to  secure  perhaps  twice  the  nor- 
mal luminous  efficiency,  but  the  life  of  the  lamp  will  be 
very  short.  Even  at  the  normal  voltage  and  luminous  effi- 
ciency, the  lamp  bulb  blackens  in  time  and  distinctly  lowers 
the  luminous  output. 

The  papers  under  discussion  show  that  what  curtails 
the  useful  life  of  an  incandescent  lamp  is  evaporation  of 
the  filament.  The  rate  of  evaporation  rises  much  faster 
than  the  temperature,  so  that  the  operating  temperature  has 
to  be  kept  down  to  a  point  very  distinctly  lower  than  the 
fusing  temperature  in  order  to  keep  the  filament  from 
evaporating  too  rapidly.  It  was  found,  however,  that  when 
an  inert  gas,  and  especially  nitrogen,  was  introduced  into 
the  lamp  chamber,  at  about  normal  atmospheric  pressure, 
the  evaporation  of  the  glowing  tungsten  filament  was 
greatly  reduced,  so  that  the  operating  temperature  could 
be  raised  markedly  nearer  to  the  fusing  limit,  with  a  great 
gain  in  luminous  efficiency.  It  is  pointed  out  that  a  new 
heat  loss  occurs  in  the  nitrogen-filled  lamp,  namely,  con- 
vection through  the  gas.  With  very  thin  filaments  th; 
loss  of  power  by  convection  may  more  than  oflFset  the  gain 


due  to  raising  the  temperature,  but  if  the  filament  is  fairly 
thick,  or  of  relatively  large  diameter,  the  surface  area  is 
less  in  proportion  to  the  power  in  the  filament.  Conse- 
quently, in  such  lamps,  the  gain  due  to  the  rise  of  tempera- 
ture is  much  more  than  the  extra  loss  due  to  convection. 
Moreover,  by  suitably  shaping  the  filament  and  the  lamp 
bulb,  the  evaporated  tungsten  is  not  deposited  over  the  areaj 
of  glass  wall  where  the  bulk  of  the  light  is  emitted  but  is 
convected  away  to  the  top,  so  that  the  principal  walls  do  not 
blacken.  The  result  of  the  investigation  appears  to  be  a 
thick-filament  tungsten  lamp,  adapted  to  relatively  low  volt- 
age and  large  current,  producing  about  two  mean  spheri- 
cal candles  per  watt  at  the  terminals.  For  series  street- 
lamp  circuits,  and  also  for  powerful  light  sources  at  in 
volts,  the  apparent  advantage  of  these  new  lamps  is  v.  • 
marked,  both  as  to  efficiency  and  color. 


Electric  Lightingr  in  Horticulture 

An  interesting  report  has  reached  us  from  abroad  con- 
cerning a   new   set   of  experiments   recently   tried   in  the 
forcing  of  plant  growth  by  electric  light.     The  subject  is 
an  old  one  and  the  general  result  has  always  been  of  the 
same  character,  showing  that  additional  hours  of  light  un- 
questionably tend  to  push  along  the  growth  of  plants.  Sun- 
light, of  course,  is  the  great  and  potent  stimulant  of  growth, 
but  artificial  light,  in  so  far  as  it  may  be  substituted  for 
sunlight,  is  naturally  to  be  expected  to  show  similar  results. 
The  present  experiments  are  a  little  unusual  in  that  they 
were    tried    indoors    in    two   exactly    similar   houses,   o-' 
lighted  naturally  and  the  other  having  in  addition  to 
natural  lighting  facilities  an   ordinary  mercury  arc  Ian 
which  was  placed  in  use  about  an  hour  before  sunset  ;; 
kept  in  service  for  approximately  four  and  a  half  hoc 
The   exposure   and   temperature   of   the  two  houses  »( 
alike,  so  that  the  results  appear  to  have  been  strictly  cc- 
parable.     They  were  rather  striking.     In  the  first  place 
is  reported  that  seeds  of  ordinary  vegetables  germina' 
considerably  earlier  in  the  electrically  lighted  house  than 
the  other.    This  is  one  of  those  extraordinary  results  whicl 
have    sometimes    turned    up    before    in    similar   sorts  " 
experimentation,   but    for   which   no    rational    explanat' 
can  be  offered.    It  is  highly  probable  at  least  that  the  st' 
were  buried  and  it  is  highly  improbable  that  any  light  rs 
reached  them.     Certainly  the  mercury  arc  gives  no  ra 
ation  except  a  certain  amount  of  heat  radiation  which  c 
penetrate  earth  even  to  a  very  small  distance.    It  is  p- 
sible  that  in  this  case  the  heat  radiation  of  the  lamp,  whic 
is  considerable  since  its  net  efficiency  is  much  lower  ttii 
its   radiation   in   the   visible   spectrum   would  suggest,  • " 
doubtedly  might  produce  at  least  a  small  effect  on  lig''' 
buried  seed.     Certainly  one  cannot  fairly  ascribe  this  ps 
ticular  effect  to  the  light  received,  of  which  the  characv 
is  perfectly  well  known. 

In  the  case  of  the  growing  plants  the  various  flowenr 
specimens  could  be  directly  affected  by  the  light  and  a 
reported  as  actually  showing  considerable  increase 
growth  and  much  freer  flowering  than  the  similar  pis' 
in  the  unlighted  house.  A  similar  result  reported  for 
strawberry  bed  which  showed  an  increase  of  crop  of  sor 
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25  per  cent  is  equally  understandable  and  are  quite  in  line 
■vith  some  previous  experiments.  It  would  be  extremely  in- 
,:eresting  to  know  what  rays  of  the  mercury  arc  were  effec- 
ive  in  producing  the  effect  noted.  One  would  naturally 
mppose  that  the  light  of  the  visible  spectrum  representing 
hat  range  of  radiation  in  which  living  things  have  been 
ileveloped  should  be  charged  with  whatever  of  benefit  may 
le  reached,  for  the  radiation  from  a  mercury  arc  in  a 
;lass  tube  is  far  from  being  strong  in  the  ultra  violet,  giv- 
ng  rather  less  than  sunlight  having  the  same  intensity  of 
lliimination.  Whatever  may  be  the  actual  stimulating  rays 
11  such  a  case,  the  main  point  is  that  from  one  sort  of 
adiation  or  another  apparently  a  very  considerable  bene- 
icial  effect  was  derived  from  four  and  a  half  hours  extra 
lighting  of  the  growing  plants.  Perhaps  one  may  hardly 
xpect  the  process  to  be  an  economical  one  in  ordinary 
gricultural  operations,  but  it  certainly  might  be  well  worth 
rying  in  floral  culture  where,  on  account  of  the  ordinary 
ffect  of  the  seasons,  a  little  additional  forcing  may  lead 
D  a  materially  better  price  for  the  product.  The  experi- 
lents  ought  to  be  carefully  repeated  at  some  of  our  agri- 
ultural  experiment  stations  so  as  to  get,  if  possible,  some 
iiantitative  results  sufficient  to  settle  the  economics  of 
le  matter.  Experiments  of  this  kind  are  somewhat  diffi- 
iilt  to  carry  out  and  interpret,  yet  the  results  before  us 
re  sufficiently  promising  to  justify  some  additional 
?search. 


Many  of  these  particulars  are  not  easy  of  discovery  by 
the  man  who  is  unconnected  with  arc-lamp  manufacture. 
It  will  be  observed  that  the  figures  claimed  for  the 
luminous  efficiency  of  some  of  the  inclosed  flaming  arcs, 
referred  to  the  true-arc  power,  are  very  high. 


Carbon  Electrodes  for  Arc  Lamps 

In  view  of  the  recent  improvements  in  coarse-filament 
iingsten  lamps  well  adapted  for  street  lighting,  there  can 
)e  no  doubt  that  arc  lamp  designers  will  be  stimulated  to 
(lake  advances  in  order  to  maintain  a  position  of  relative 
jperiority  in  economy  of  light  production,  such  as  has 
ielonged  to  them  in  the  past.  It  would  not  be  surprising 
■  the  new  tungsten  lamps  proved,  in  this  respect,  to  be 
}ie  arc-lamp's  best  friend  after  all,  because  we  have  simi- 
rly  witnessed  the  incandescent  lamp  and  the  gas  lamp 
i?li  each  other  upward,  in  rivalry  for  domestic  lighting. 

I  Even  allowing  the  claims  of  champions  for  the  new  tung- 
ien  lamp  that  its  white  luminous  efficiency  reaches  20  per 
i;nt,  there  is  still  a  vast  difference  between  that  value  and 
le  efficiency  of  a  good  dynamo-electric  machine,  so  that 
ere  is  a  good  prospect  ahead  for  brighter  and  more  effi- 
cnt  illuminants.  Who  knows  but  that  some  new  discov- 
i;y  may,  in  time,  make  the  tungsten  lamp  look  like  a  tallow 
tp !  Light  sources  which  depend  on  radiant  gases,  in- 
lead  of  on  radiant  solids,  are  free  from  the  law  of  dark- 
jiectrum  radiation.  A  gas  is  capable  of  radiating  selec- 
\ffe\y  in  a  single  band,  or  group  of  bands,  instead  of  in  a 
jng  freight-train  procession  that  runs  far  beyond  the 
'Sual  limit  of  observation.  A  gas  of  100  per  cent  lumin- 
!is-radiant  efficiency  does  not,  therefore,  seem  to  be  a 
iiysical  self-contradiction,  however  difficult  or  beset  with 
nitations  it  may  be  to  realize. 

The  article  by  Mr.  A.  T.  Baldwin,  which  we  print  on 
S^  793>  describes  very  fully  the  composition,  methods  of 
linufacture,  physical  nature  and  operating  characteristics 
'   carbon   electrodes,   as   used    in   the   modern   arc   lamp. 


The  Direction  of  Advance  in  Diagrams 

Discussion  has  recently  been  directed,  in  the  columns  of 
the  Elektrotechnische  Zeitschrift,  to  the  question  whether 
the  decision  unanimously  adopted  at  the  Turin  meeting  of 
the  International  Electrotechnical  Commission  in  191 1  as 
to  the  conventional  direction  of  phase  advance  in  alternat- 
in-current  vector  diagrams  is  the  best  that  could  have  been 
made.  Articles  have  been  presented  on  the  subject  by 
Messrs.  Gorges,  Breisig  and  Wagner,  Emde,  and  Richter. 
These  articles  are  not  in  agreement,  some  of  the  writers 
taking  the  view  that  the  I.  E.  C.  convention  is  right  and 
others  the  view  that  it  is  wrong. 

On  considering  the  arguments  on  the  two  sides  of  this 
much-debated  question,  it  is  evident  that  there  are  not  only 
several  different  points  of  view  but  also  several  different 
conceptions  attached  to  a  vector  diagram  in  the  minds  of 
different  writers,  such  as  purely  mathematical  relations 
between  vectors  on  the  one  hand  and  structural  relations  in 
the  windings  of  rotating  machinery  on  the  other.  It  is 
practically  impossible  to  have  a  conventional  direction  of 
phase  advance  which  will  satisfy  at  once  all  these  different 
needs  and  conceptions.  One  direction  of  rotation  will 
satisfy  some,  and  the  other  direction  of  rotation  will  satisfy 
the  others.  One  is  reminded  of  Socrates'  answer  to  the 
young  man's  inquiry  as  to  whether  marriage  was  desirable 
or  no;  namely,  to  do  just  as  he  preferred,  because  which- 
ever way  he  acted  in  the  matter  he  would  be  likely  to 
regret  it. 

The  Turin  rule  has  made  positive  or  counterclockwise 
rotation  the  direction  of  phase  advance,  which  is  logical. 
It  has  not  pleased  everyone,  but  it  has  pleased  the  major- 
ity, and  it  was  unanimously  adopted  by  the  I.  E.  C.  It  has 
largely  been  adopted,  to  the  great  relief  of  the  bewildered 
student  of  alternating-current  technology.  It  effects  an 
exact  anology  between  the  established  phase  representation 
in  the  mathematics  of  vibrations  in  the  mechanics  of  rigid 
vibrating  bodies  and  in  the  electrics  of  alternating-current 
circuits.  It  preserves  the  same  direction  of  measuring  an 
angle  in  the  circle  and  in  the  hyperbola  as  applied  to 
alternating-current  circuits  with  distributed  constants. 
When,  therefore,  vector  diagrams  are  presented  without 
remark,  the  Turin  convention  should  be,  and  practically  is, 
taken  for  granted.  But  if,  for  any  reason,  a  writer  finds 
himself  hampered  by  the  Turin  convention,  then  he  can- 
not be  constrained  from  working  the  other  way  round. 
But  in  any  such  case  he  should  clearly,  and  beyond  all  per- 
adventure,  disclose  his  heterodoxy.  Moreover,  as  the 
Elektrotechnische  Zeitschrift  discussion  has  shown,  the  mere 
addition  of  a  curved  arrow  on  the  diagram  is  not  sufficient 
to  make  the  intent  of  the  writer  clear.  He  should  explain 
explicitly.  The  question  was  raised  casually  at  the  recent 
I.  E.  C.  meeting  in  Berlin  and  was  there  closed  substantially 
in  the  manner  here  indicated. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Rate  Expert  Argues  Against  Going  Value 

Mr.  Edward  \V.  Bemis,  public  utility  expert,  appeared 
before  the  Chicago  City  Council  committee  on  gas,  oils  and 
electric  light  on  Oct.  10,  by  invitation,  to  discuss  some 
features  of  the  report  of  Mr.  Ray  Palmer,  city  electrician, 
on  the  Commonwealth  Edison  Company  in  the  rate-investi- 
gation case.  Mr.  Bemis  confined  his  remarks  almost  en- 
tirely to  going  value.  He  advised  the  committee  not  to  fix 
rates  for  a  period  longer  than  three  years,  as  the  electric- 
service  industry  is  progressing  rapidly  in  the  matter  of 
effecting  economies.  Mr.  Bemis  does  not  believe  in  allow- 
ing going  value  in  rate  cases.  Of  the  five  older  rate- 
regulating  commissions  in  the  country — Massachusetts, 
Interstate  Commerce,  the  two  in  New  York  State  and 
Wisconsin — he  said,  only  the  Wisconsin  commission  has 
allowed  going  value.  Of  the  more  recent  commissions. 
New  Jersey  and  some  of  the  other  states  have  also  allowed 
it.  The  state  courts  diflfer  on  the  question,  but  the  trend 
of  decisions  in  the  United  States  courts  seems  to  be  against 
allowing  the  capitalization  of  going  value.  Mr.  Bemis  said 
that  the  action  of  the  committee  would  have  more  than  local 
influence  and  he  urged  the  aldermen  not  to  endorse  the 
dangerous  principle  of  capitalizing  going  value  for  rate- 
making  purposes. 

Convention  of  Railway  Electrical  Engineers 

The  sixth  annual  convention  of  the  Association  of  Rail- 
way Electrical  luiginecrs  will  be  held  at  the  LaSalle  Hotel, 
Chicago,  Oct.  21  to  24.  It  is  expected  that  this  will  be 
the  largest  meeting  ever  held  by  the  organization,  and  that 
all  the  principal  railroads  of  the  United  States  and  Canada 
will  have  representatives  present.  Following  is  an  advance 
program  indicating  the  order  of  business: 

Tuesday.  Morning — Business  session,  and  report  of 
committee  on  standard  reports  for  operation.  Afternoon — 
Reports  of  committees  on  terminal  facilities  for  handling 
car-lighting  equipment,  on  head-end  equipment  and  on 
electric  head-lamps. 

Wednesday.  Morning — Reports  of  committees  on  meth- 
ods of  charging  storage  batteries,  on  standards,  on  dynamo 
suspension,  on  car-lighting  reports,  and  on  lamp  specifica- 
tions. Paper,  "Incandescent  Lamps,"  by  Mr.  Preston  S. 
Millar.  Afternoon — Reports  of  committees  on  wire  and 
cable  specifications,  on  wiring  installation,  and  on  outside 
construction  and  yard  lighting. 

Thursday.  Morning — Reports  of  committees  on  illumi- 
nation and  on  shop  practice.  Afternoon — Demonstration 
of  new  appliances  by  supply  manufacturers.  Papers,  "The 
Gas-Electric  Truck."  by  Mr.  Joseph,  and  "The  Electric 
Truck  for  Handling  Freight,"  by  Mr.  T.  V.  Buckwalter. 

Friday.  Morning — Report  of  committee  on  data  and 
information,  and  question  box.     Election  of  oflicers. 

In  connection  with  the  convention  a  comprehensive  ex- 
hibit of  railway  electrical  apparatus  will  be  displayed  on 
the  top  floor  of  the  hotel,  which  has  been  reserved  for  this 
purpose.  Mr.  D.  J.  Cartwright  of  the  Lehigh  Valley  Rail- 
road, is  president  of  the  Association  of  Railway  Electrical 
Engineers,  and  Mr.  Jos.  A.  Andreucetti,  general  foreman, 
Chicago  Sr  Nortliwcstern  Railroad.  Chicago,  is  secretiiry- 
treasury. 


Convention  of  Texas  Power  Company  Managers 

A  convention  of  the  plant  managers  of  the  properties 
operated  by  the  Texas  Power  &  Light  Company,  whose 
headquarters  are  at  Dallas,  was  scheduled  to  be  held  at 
Waco,  Tex.,  Oct.  9  and  10.  Following  is  the  program,  as 
announced  by  Mr.  F.  R.  Slater,  general  superintendent  of 
the  company:  Thursday  morning — Address  of  welcome 
by  the  Mayor  of  Waco,  followed  with  addresses  by  Messrs. 
W.  B.  Head,  assistant  general  manager  of  the  company; 
J.  F.  Strickland,  president,  and  George  S.  Haley,  vice-  i 
president.  Thursday  afternoon — Paper,  "The  190  Miles 
of  60,000-Volt  Transmission  Lines  of  the  Texas  Power 
&  Light  Company,"  by  Mr.  W.  G.  Schmauder,  superin- 
tendent of  power.  Friday  morning — Paper,  "Commercial- 
izing the  Electric  Light  and  Motor-Service  Business,"  Mr. 
Hartwell  Jalonick,  commercial  manager.  Friday  after-  • 
noon — General  discussion  and  answxrs  to  the  Question  Box. 


Society  for  Electrical  Development  "Pioneer 
Member  Week  " 

It  has  been  decided  to  make  an  extraordinarily  vigorous 
campaign    for   membership   in   the   Society    for   Electrical 
Development  during  the  week  beginning  on  Monday,  Oct. , 
27.    The  officers  and  directors  of  the  society,  its  more  than 
600  members,  forty-five  Jovian  Leagues  and   12,000  mem- 
bers of  the  Jovian  Order  will  concentrate  their  etTorts  to 
enlarge  the  society's  membership  to  the  best  of  their  ability 
during  the  six  days  mentioned.     The   society   is  growing 
rapidly  but  is  still  some  thousands  of  dollars  short  of  the 
$200,000  required  before  its  active  work  can  begin.    I' 
believed  that  the  personal  efforts  of  all  those  actively  iir 
ested  in  the  commercial  development  of  the  electrical  t'l 
concentrated  in  this  short  period  of  time,  will  go  far  tow 
bringing  about  the  desired  results. 


Kansas  Contractors  Discuss  Business  Methods 

The  Kansas  Electrical  Contractors"  .\ssociation  met  at 
Hutchinson,  Kan.,  Oct.  9  to  discuss  the  relations  of  manu- 
facturers, contractors,  jobbers  and  dealers.  The  associa- 
tion was  organized  in  Topeka  last  May  as  a  section  of  the 
National  Electrical  Contractors'  Association,  and  at  that 
time  the  following  officers  were  elected:  President.  Mr 
E.  L.  Staley,  Wichita;  vice-president,  Mr.  L  C.  Bushong. 
Ottawa;  secretary,  Mr.  J.  A.  Mercer,  Topeka,  and  treas- 
urer, Mr.  J.  R.  Woodhouse,  Atchison. 

At  the  Hutchinson  meeting  Mr.  W.  R.  Meeks,  of 
Eldorado,  Kan.,  was  appointed  as  a  committee  of  one  to 
confer  with  the  national  secretary  to  devise  methods  for 
the  prevention  of  improper  sellihg  practices. 

The  grievances  expressed  at  this  meeting  were  similar 
to  those  which  have  been  aired  in  other  sections  of  thf 
country;  namely,  direct  sales  by  manufacturers  to  retail 
buyers  and  central-station  competition.  The  Kansas  as- 
sociation is  attempting  to  divide  the  electrical  industry  into 
four  branches  or  classes,  manufacturers,  jobbers,  contrac- 
tors and  central  statiops,  its  aim  being  to  make  the  jobbei 
the  middleman  between  the  manufacturer  and  the  retailer 
central  station  and  contractor. 
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About  thirteen  contractors  now  belong  to  the  Kansas 
issociation,  but  this  membership,  it  is  asserted,  represents 
ibout  half  the  contractor's  purchasing  power  in  Kansas, 
rhe  next  meeting  will  be  held  in  May. 


A.  I.  E.  E.  Affairs 

At  the  regular  monthly  meeting  of  the  board  of  directors 
f  the  American  Institute  of  Electrical  Engineers,  held  in 
Jew  York  on  Oct.  10,  President  C.  O.  Mailloux  was  author- 
jed  to  change  the  organization  of  the  electric  power  com- 
littee  by  substituting  for  the  sub-committee  on  prime 
lovers,  a  committee  on  power  generation,  and  to  make  the 
oramittee  on  prime  movers  an  independent  committee. 

President  Mailloux  announced  the  following  additional 
ommittee  appointments :  Power  generation,  Mr.  H.  W. 
I'.uck,  chairman ;  technical  lectures,  Prof.  W.  I.  Slichter, 
tiairman;  engineering  co-operation.  Dr.  William  McClel- 
in,  chairman. 

Upon  the  petition  of  the  Panama  members  of  the  Insti- 
ite,  and  the  recommendation  of  the  sections  committee, 
Jthority  was  granted  to  organize  an  Institute  section  in 
le  Canal  Zone,  to  be  known  as  the  Panama  Section. 

In  response  to  an  invitation  from  the  National  Conserva- 
'on  Congress,  the  president  was  authorized  to  appoint  five 
^legates  to  represent  the  Institute  at  the  Fifth  National 
onservation  Congress,  to  be  held  in  Washington,  Nov. 
i  to  20,  1913. 

Upon  the  recommendation  of  the  executive  committee 
:  the  International  Electrical  Congress,  President  Mail- 
nx  was  authorized  to  reorganize  the  executive  committee 
lith  a  chairman  and  vice-chairman,  with  the  several  mem- 
!rs  of  the  committee  serving  also  as  chairmen  of  the 
;cessary  sub-committees. 

The  executive  committee  of  the  committee  on  organiza- 
fDn  of  the  International  Electrical  Congress,  San  Fran- 
^co,  1915,  reported  that  it  had  unanimously  decided  to 
■■vite  Dr.  Charles  P.  Steinmetz  to  accept  the  position  of 

morary  president  of  the  congress  and  Dr.  E.  B.  Rosa 
accept  the  position  of  honorary  secretary  of  the  con- 
ess.     This  action   was   unanimously   approved   and   con- 

med  by  the  board  of  directors. 


Convention  Program  of  the  Electric  Vehicle 
Association 

The  program  for  the  annual  meeting  of  the  Electric 
:hicle  Association  of  America,  to  be  held  in  Chicago,  Oct. 
:  and  28,  has  been  announced  as  follows :  President 
-thur  Williams'  address  at  the  morning  session  of  Oct. 
•  will  be  followed  by  the  reports  of  the  secretary  and  the 
t;asurer  and  the  various  committees.  Mr.  John  F.  Gil- 
irist,  chairman  of  the  committee  on  rates  and  charging 
fitions,  will  report  the  work  of  his  committee.  At  the 
;  ernoon  session  reports  on  "What  the  Sections  Are 
Iiing"  will  be  presented  by  Mr.  Homer  E.  Niesz  for  the 
•icago  Section;  Mr.  J.  A.  Hunnewell  for  the  New  Eng- 
1  d  Section ;  Mr.  Harvey  Robinson  for  the  New  York 
l;ctric  Vehicle  Association,  and  Mr.  Day  Baker  for  the 
Ixtric  Motor  Car  Club  of  Boston.  "Traffic  Problems  and 
t  Automobile"  will  be  discussed  by  Dr.  E.  E.  Pratt, 
■"nager  of  the  industrial  bureau  of  the  Merchants'  Asso- 
ction  of  New  York;  "The  Merchant,  the  Central  Station 
al  the  Electric  Truck"  will  be  the  subject  of  Mr.  F.  Nel- 
s  Carle's  paper ;  and  "Co-operation  Between  the  Electric 
Chicle  Manufacturer  and  the  Central  Station"  will  be 
Psented  by  Mr.  E.  L.  Callahan.  The  nominating  coin- 
ntee  will  make  its  report  at  Tuesday's  session,  after 
wich  the  following  papers  will  be  presented :  "Charging 
0  Storage    Batteries    in    Unattended    Garages,"    by    Mr. 


Maxwell  Berry;  "Electric  Vehicle  Salesmanship,"  by 
Messrs.  George  H.  Kelly  and  E.  J.  Bartlett;  and  "The  Elec- 
tric Vehicle  in  Department  Store  Service,"  by  Messrs.  C.  A. 
Duerr  and  David  F.  Tobias,  and  "'Recent  Developments  in 
the  Lead  Battery  for  Electric  Vehicles,"  by  Mr.  Bruce 
Ford.  The  election  of  officers  will  terminate  the  morning 
session.  In  the  afternoon  Mr.  F.  E.  Whitney  will  discuss 
"Electric  Commercial  Vehicle  Tires"  and  Mr.  Frank  W. 
Smith  will  make  a  report  of  the  publicity  and  advertising 
committee.  The  session  will  be  concluded  with  a  talk  on 
"How  to  Make  the  Business  Healthy"  by  Mr.  Ralph  Temple. 


Anniversary  of  Incandescent  Lamp 

The  thirty-fourth  anniversary  of  the  birth  of  the  Edison 
incandescent  lamp  occurs  on  Tuesday,  Oct.  21,  for  it  is 
recorded  that  on  Oct.  21,  1879.  Edison,  after  many  patient 
trials,  carbonized  a  piece  of  cotton  sewing  thread  bent  into 
a  loop  of  horseshoe  form  and  had  it  sealed  in  a  glass  globe 
from  which  the  air  was  afterwards  exhausted.  This  lamp 
when  put  on  the  circuit  lighted  up  brightly  to  incandescence 
and  maintained  its  integrity  for  over  forty  hours.  This 
was  considered  to  be  the  first  practical  incandescent  lamp. 
Shortly  afterwards  Edison's  famous  "paper  horseshoe" 
lamp  appeared,  which  was  considered  by  many  to  have 
been  the  first  thoroughly  commercial  lamp,  and  of  which 
some  700  or  800  were  installed  in  the  Edison  laboratory 
and  workshops,  dwelling  houses  and  through  the  streets 
of  Menlo  Park,  N.  J.     The  filament  of  this  lamp  was  cut 


FIGS.    I    AND    2 PAPER    HORSESHOE    FILAMENT    LAMP    OF    1879 

(one-third      size)       and      5OOO-CP      TUNGSTEN-FILAMENT, 
NITROGEN-FILLED  LAMP    (ONE-SIXTH   SIZE) 

out  of  a  piece  of  bristol  board,  which  in  carbonizing  shrunk 
about  one-third  in  size.  Before  arriving  at  this  form,  which 
gave  place  to  the  well-known  carbonized  bamboo  filament 
lamp  which  in  later  years  was  superseded  by  the  squirted 
filament  type  of  lamp  still  used  to-day.  Edison  had  in  com- 
mon with  various  other  inventors  experimented  with  in- 
candescent platinum  as  an  illuminating  agent.  Lamp  fila- 
ments were  also  made  of  thread  rolled  in  tar,  from  graphite 
and  of  many  kinds  of  vegetable  fibre.  From  the  first 
Edison  aimed  to  make  each  of  his  lamps  an  independent 
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unit,  consisting  of  <1  high   resistance  filament  scaled  in  a 
glass  receptacle  with  platinum  Icading-in  wires. 

Little  is  known  of  the  characteristics  of  the  first  incan- 
descent lamp.  Ldison's  carbon  filament  lamp  had  a  resist- 
ance of  140  ohms  hot  and  more  than  twice  that  when  cold. 
With  such  a  high-resistance  filament  he  was  enabled  to 
connect  his  lamps  across  the  electrical  conductors  like 
rungs  in  a  ladder,  and  did  not  require  large  conductors 
as  each  unit  only  took  a  small  amount  of  current.  These 
conditions  were  essential  to  the  commercial  success  of  the 
incandescent  lighting  system.  Fig.  I  herewith  shows  one 
of  the  first  paper  horse-shoe  filament  lamps  contained  in 
the  Hanuner  hislorical  collection  set  up  in  the  Engineering 
Societies  Building,  in  New  York.  The  engraving  shows 
the  lamp  one-third  its  actual  size.  Fig.  2  shows  the  latest 
development  in  incandescent  lamps,  a  5000-cp  tungsten 
filament  in  a  nitrogen  filled  bulb.  The  latter  lamp  is  shown 
one-si.xth  its  actual  size  and  does  not  necessarily  represent 
the  final  commercial  form  of  this  type  of  lamp,  having 
been  made  especially  for  the  Electrical  Show  now  being 
held  in  New  York.  The  past  and  the  present  types  of 
lamp  are  shown  side  by  side,  the  tungsten  lamp  for  the 
time  being  representing  the  survival  of  the  fittest.  With 
its  specific  consumption  of  one-half  watt  per  candle  there 
would  appear  to  be  little  excuse  for  the  existence  of  the 
other  types  of  lamps.  However,  there  are  still  possibilities 
for  the  carbon-filament  lamp. 


High-Tension  Transmission  Line  Not  Dangerous 

A  number  of  property  owners  of  Chesterfield  County, 
\'a.,  failed  in  their  effort  before  the  State  Corporation 
Commission  on  Sept.  24  to  prevent  the  use  of  the  right- 
of-way  of  the  Seaboard  Air  Line  Railway  between  Rich- 
mond and  Petersburg  for  a  high-tension  transmission  line. 
The  line  was  erected  by  the  Virginia  Railway  &  Power 
Company,  of  Richmond,  for  transmitting  energy  generated 
at  the  falls  of  the  Appomattox  River  to  Richmond  manu- 
facturing plants,  and  it  was  so  arranged  that  in  the  event 
of  the  breakdown  of  the  Petersburg  power  house  energy 
from  Richmond  could  be  instantly  supplied  there  for  light- 
ing and  other  purposes.  An  extended  written  opinion  was 
handed  down  by  Judge  Prcntis,  chairman  of  the  Corpora- 
tion Commission,  in  which  it  was  brought  out  that  by  an 
agreement  dated  Aug.  22,  1912,  the  Seaboard  Air  Line 
Railway  Company  had  leased  to  the  Virginia  Railway  & 
Power  Company  the  right  to  operate  a  high-tension  trans- 
mission line  with  iron  towers  to  carry  energy  with  a  poten- 
tial as  high  as  1 10.000  volts  from  Kingsland  Creek  to  Rich- 
mond. The  petitioners  claimed  that  they  have  occasion  to 
use  the  railway  for  passenger  and  freight  tratlic  and  that 
they  also  own  farming  and  park  lands  through  which  the 
transmission  lines  pass.  They  maintain  that  the  transmis- 
sion of  high-tension  energy  is  dangerous  to  life  and  prop- 
erty and  is  liable  to  interfere  seriously  with  telephone  and 
telegraph  lines  used  for  dispatching  trains,  and  that  gen- 
erally such  use  of  the  right-of-way  of  the  railway  com- 
pany was  not  conteTuplated  in  the  company's  charter  or  in 
the  condemnation  proceedings  under  which  the  line  was 
acquired. 

In  answer,  the  defendant  companies  maintained  that  the 
contracts  were  a  proper  exercise  of  the  rights  of  the  two 
corporations,  and  they  denied  that  the  construction  of  the 
line  constituted  any  danger  or  menace  to  the  petitioners  or 
to  the  traveling  public.  The  Virginia  Railway  &  Power 
Company  asserted  that  the  transmission  line,  which  is  of 
the  suspension-insulator  type,  is  the  safest  known  to  elec- 
trical science  and  affords  complete  protection  and  safe- 
guard from  accident  and  injury.  Having  disposed  of  the 
legal  objections  from  both  sides.  Judge  Prentis  discussed 
the  facts  as  to  the  dangers  alleged  as  brought  out  in  the 
evidence,  saying  that  while  the  apprehensions  of  the  peti- 


tioners in  the  present  state  of  knowledge  or  lack  of  knowl- 
edge with  reference  to  electricity  were  probably  natural, 
he  believed  that  they  were  unfounded  in  fact.  I-'roni  con- 
sideration of  all  the  testimony  he  stated  that  the  only  ap- 
preciable danger  to  human  life  would  be  encountered  in 
case  one  climbed  to  the  top  of  one  of  the  towers  and 
touched  one  of  the  transmission  lines,  in  this  way  com- 
pleting the  circuit  and  causing  a  current  of  electricity  to 
pass  through  his  body  and  into  the  ground.  The  touching 
of  the  towers  by  men  or  animals  is  not  dangerous  under 
normal  conditions,  and  even  under  abnormal  conditions  the 
electricity  would  go  through  the  tower  by  the  most  direct 
pathway  which  offered  the  least  resistance  to  the  ground, 
that  is,  through  the  grounded  towers,  and  not  through  the 
body  of  the  person  touching  the  tower,  .^s  many  lines  car- 
rying high  voltages  are  in  operation  along  railroad  rights- 
of-way  and  even  along  street  of  cities,  the  commission  con- 
cluded that  the  petitioners  had  failed  to  establish  the  alle- 
gation that  the  line  is  a  menace  and  a  danger  to  the 
public. 

The  petitioners  made  an  efifort  to  prevent  the  construc- 
tion of  the  line  before  the  Chesterfield  County  Court,  but 
after  hearing  in  the  case,  this  was  abandoned  and  the  figh; 
taken  to  the  State  Corporation  Commission.  A  part  of  thi 
line  has  been  in  operation  for  about  two  years,  and  tht 
contested  part  has  been  in  operation  since  the  latter  pan 
of  June,  1913.  The  electrical  experts  for  the  defendant; 
were  Messrs.  P.  W.  Sothman,  of  .\ew  York ;  F.  D.  Samson 
superintendent  of  distribution  for  the  Southern  Powei 
Company ;  T.  A.  Worcester,  of  the  General  Electric  Com 
pany,  and  J.  G.  Stribling,  superintendent  of  distribution  0 
the  Virginia  Railway  &  Power  Company. 


N.  E.  L.  A.  Executive  Committee  Meeting 

At  the  meeting  of  the  executive  committee  of  the  Na 
tional  Electric  Light  Association  held  in  New-  York,  Oct.  3 
the  total  membership  was  reported  as  12,557.  Vice-Presi 
dent  H.  H.  Scott,  chairman  of  the  committee  on  organiza' 
tion  of  the  industry,  offered  three  prizes  of  $25,  $15  an( 
$10  respectively  for  the  best  contributions  giving  ten  rea' 
sons  why  membership  in  company  sections  is  desirable.  Th^. 
contributions  must  be  submitted  on  or  before  Dec.  I,  191,' 
and  the  prizes  are  open  to  all  members  of  company  sections 

Owing  to  numerous  requests  from  outside  sources  fo 
the  Meterman's  Handbook  it  was  decided  to  make  the  hand 
book  available  for  schools,  colleges  and  other  educationa 
institutions  at  the  price  charged  to  members.  The  Hasten 
New  York  Section  recommended  that  a  suitable  hero  meda 
be  awarded  to  the  person  who  resuscitates  a  comrade  b 
means  of  the  prone-pressure  or  other  method  of  artificia 
respiration.  The  plan  was  approved  and  referred  to  th- 
resuscitation  commission. 

President  J.  B.  McCall  reported  that  the  overhead  lin 
construction  report  printed  for  the  New  York  conventio: 
in  1911  was  out  of  print  and  inasmuch  as  the  presen 
committee  is  working  on  a  revision  of  the  fourth  section  o' 
the  report  dealing  with  crossings  it  had  been  decided  not  f 
reprint  the  original.  He  suggested,  however,  that  attentio: 
should  be  called  to  the  fact  that  changes  are  being  made  \\ 
order  that  any  public  service  commissions  contemplating  it 
adoption  would  defer  the  matter  until  the  revised  edition  i 
ready.  To  avoid  any  misunderstanding  the  resolutio 
passed  at  the  meeting  of  Dec.  7,  191 1,  in  which  the  executiv 
committee  commended  the  report  of  the  overhead  line  cor 
struction  committee  to  the  favorable  consideration  of  men 
ber  companies,  was  read.  In  that  resolution  it  was  pointe 
out  that  local  conditions  or  special  considerations  may  1 
particular  cases  make  the  adoption  of  the  recommendation 
of  the  report  in  whf.'fe  or  in  part  impracticable  or  inadvi: 
able,  so  that  non-compliance  therewith  in  such  cases  w 
not  necessarily  be  bad  practice. 
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Mr.  \V.  H.  Blood,  Jr.,  presented  a  plan  whereby  the 
Independence  Inspection  Bureau  of  Philadelphia  would 
furnish  regular  bulletin  service  and  lectures  on  fire  and 
accident  prevention  to  class  A  members.  It  was  voted 
that  the  issuance  of  the  fire  bulleting  be  approved  and 
carried  into  effect  as  soon  as  Messrs.  W.  H.  Blood,  Jr.,  and 
T.  C.  Martin  could  get  subscriptions  of  $.2500  toward  the 
expense,  it  being  recommended  to  the  companies  that  they 
contribute  enough  to  have  a  copy  of  the  bulletin  sent  each 
month  to  their  plants. 

Preliminary  arrangements  are  being  made  in  Philadelphia 
for  the  1914  convention  of  the  association,  and  President 
McCall  outlined  the  plan  for  celebrating  the  thirtieth  anni- 
versary of  the  first  electrical  e.xposition  in  this  country, 
which  was  held  in  Philadelphia  in  1884.  In  speaking  of  the 
191 5  convention  President  McCall  said  that  Vice-President 
J.  A.  Britton,  of  San  Francisco,  whose  plans  to  attend  the 
meeting  had  gone  awry,  had  advised  him  of  the  necessity 
of  making  reservations  both  for  hotel  accommodations  and 
convention  halls  at  once.  The  executive  officers  were  em- 
powered to  make  the  necessary  arrangements  for  space  and 
it  was  decided  to  advise  Mr.  Britton  that  the  attendance 
from  east  of  the  Rockies  would  probably  be  about  1500.  At 
the  luncheon  which  followed  the  meeting,  Mr.  G.  W.  Elliott, 
master  of  transportation,  discussed  several  points  connected 
with  the  transportation  arrangements  for  the  Philadelphia 
convention  and  particularly  for  the  San  Francisco  meeting. 


Graduation  from  Electrical  Courses  in   the   United 
i  States 

8  In  accordance  with  plans  carried  out  during  the  past 
seven  years  we  give  herewith  certain  statistics  relating 
o  the  students  in  and  graduates  from  schools  in  the  United 
states  conducting  systematic  courses  in  electrical  engineer- 
ng.  Statistics  for  the  earlier  years  appeared  in  our  is- 
,iues  dated  July  27,  1907,  Dec.  26,  1908,  Feb.  to,  1910, 
pec.  22.  1910,  Nov.  II,  191 1,  and  Nov.  23,  1912.  It  will 
\lt  noted  that  in  some  cases  the  data  herein  given  for 
il9i2  differ  from  the  data  recorded  in  our  issue  of  Nov. 
13,  1912,  for  that  year.     The  difference  is  attributable  in 

TABLE     I — STATISTICS     OF     POST-GRADUATE     AND     UNDER- 
GRADUATE STUDENTS  IN  I9I2   \Nn  I9I3 
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20.046 

llrt  to  the  slight  increase  in  the  number  of  schools  in 
I'C  present  list,  thereby  including  data  for  1912  not  prc- 
ipusly  reported,  and  more  largely  to  revision  in  the  statis- 
t's relating  to  graduates,  the  actual  rather  than  the  pre- 
jcted  number  being  used  in  the  present  1912  group. 
|As  will  be  seen  from  Table  II,  reports  have  been  re- 
lived from  115  schools,  more  than  one-half  of  which 
iive  been  placed  in  the  middle  class.  In  Class  I  have 
jen  included  twenty-five  schools  of  the  highest  standing, 
JE  degrees  from  which  confer  more  or  less  prestige  on 
<S  graduate.  Class  III  includes  nineteen  schools  in  which 
j;  instruction  is  quite  elementary,  but  which  have  regu- 
'ly  organized  courses  of  instruction  in  electrical  en- 
( leering. 


It  is  noteworthy  that  so  far  as  total  numbers  of  students 
and  graduates  are  concerned  there  has  been  practically 
no  change  during  the  past  seven  years.  There  was  a 
slight  increase  in  the  number  of  students  in  1913  over 
19 1 2,  and  a  slight  decrease  in  graduates  during  this  period, 
but  the  figures  for  both  1912  and  191 3  do  not  differ  greatly 

TABLE  II ELECTRICAL  ENGINEERING  STUDENTS  AND  GRADUATES 


Number  of 
Schools 
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1912-13 

Graduates 
1913 

Total 
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1913 

Class  I 

25 
19 

3373 

4284 
1486 

533 
598 
235 

Class  II 

Class  III 

115 

9143 

1366 

from  those  of  1907  or  the  intervening  years.  The  past 
three  years  have  witnessed  a  steady  increase  in  the  num- 
ber of  students  taking  post-graduate  courses,  the  figures 
being   166   for   1911,   190   for   1912  and  217   for   1913. 

Almost  exactly  20,000  students  have  graduated  from 
electrical  engineering  courses  in  the  United  States,  prac- 
tically one-half  this  number  having  received  their  degrees 
since  1906.  It  is  safe  to  assume  that  at  least  40,000  have 
entered  the  freshman  classes  and  received  instruction  for 
from  one  to  four  years.     Students  who  do  not  continue 


TABLE    III COMPARISON 

OF  STATISTICS   FOR   SEVEN    YEARS 

Year 

1907 

1908 
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1912 
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Number  of  students 

Number  of  graduates 

8929 
1358 
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1501 
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1614 
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1442 
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their  courses  until  graduation  profit  by  their  training  and 
many  become  active  factors  in  the  industrial  progress  of 
the  country.  It  is  fair  to  estimate  that  on  the  basis  of 
years  of  training  given  by  the  electrical  engineering 
schools  the  equivalent  of  trained  men  is  30,000  rather  than 
20,000.  Not  all  of  these  men  continue  in  engineering  work. 
In  fact,  a  large  number  of  them  enter  other  lines,  but 
few  indeed  are  those  who  do  not  find  their  technical  train- 
ing useful  in  their  life  work. 


Permit  Issued   for   California   Power  Development 

A  water  power  permit  has  just  been  granted  by  the 
secretary  of  agriculture  to  the  Truckee  River  General 
Electric  Company,  a  California  corporation,  under  which 
that  company  will  develop  power  on  the  Eldorado  national 
forest,  to  serve  various  California  towns  and  cities.  The 
company  expects  to  construct  seven  reservoirs,  five  for 
water  storage  and  two  for  equalizing  the  flow.  Two  of  the 
storage  reservoirs  are  on  upper  Rubicon  River.  By  the 
use  of  a  tunnel,  approximately  a  mile  and  a  half  long,  the 
flow  of  the  upper  Rubicon  River  and  the  waters  stored  in 
the  two  reservoirs  will  be  brought  into  the  Gerle  Creek 
drainage,  where  the  waters  will  be  further  stored.  From 
this  storage  the  water  will  be  conveyed  by  ditches  and 
natural  streambeds  to  Pilot  Creek,  upon  which  the  two 
power  plants  mentioned  in  the  permit  are  to  be  located. 
The  water  will  finally  be  discharged  into  the  Rubicon 
River.  At  each  of  the  two  plants  there  will  be  a  head  of 
approximately  1300  ft.  The  company  expects  to  make  an 
initial  installation  which  will  develop  about  16,000  hp., 
which  will  probably  be  doubled  as  the  market  for  the 
product  increases.  The  headquarters  of  the  Truckee  River 
General  Electric  Company  are  at  Reno,  Nev. 
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Floods  Threaten  Tower  House  al  Houston,  Tex. 

At  Houston,  'lex.,  during  the  last  twenty-five  days  of 
September  18  in.  of  rain  fell,  of  which  downpour 
nearly  12  in.  fell  during  the  last  seven  days.  Tlie  result 
was  a  severe  flood  which  inundated  the  low  sections  of  the 
city  and  for  a  time  threatened  to  destroy  the  Houston  Elec- 
tric Company's  fuel  house,  50,000-gal.  water  tank,  and  even 
the  plant  itself.  A  torrent  from  a  broken  sewer  attacked 
the  earth  bank  on  which  the  station  stands  and  was  rapidly 
eating  it  away  when  Mr.  David  Daly,  manager  of  the  com- 
pany, set  a  force  of  thirty  men  at  work  covering  the  earth 
bank  with  tarpaulins  weighted  with  rails,  digging  ditches 
and  building  cofferdams  of  sand-bags.  Two  of  the  com- 
pany's three  generators  were  put  out  of  commission,  and 
for  several  days  local  street-car  service  was  impaired. 


New  York  Electrical  Show 

The  Electrical  E.xi)osition  and  Motor  Show  of  1913 
opened  its  doors  to  the  public  at  the  Grand  Central  Palace, 
New  York,  on  Wednesday  night  of  this  week.  Over  100 
separate  exiiibits,  some  very  large  and  some  very  small,  are 
spread  over  three  floors  of  the  immense  building,  which  has 
been  suitably  transformed  for  the  occasion  by  Mr.  M.  A. 
Singer,  the  well-known  decorator.  Lexington  Avenue,  on 
which  the  i'alace  fronts,  is  illuminated  at  night  from  Forty- 
second  Street  to  Forty-seventh  Street  by  twin  flaming-arc 
lamps,  so  that  even  in  the  great  city  of  New  York  those  in 
the  vicinitv  of  the  Grand  Central  Station  and  of  the  Palace. 


FIG.     I — SECTION     OF     NEW     YORK     ELECTRICAL    SHOW 

four  blocks  away,  will  be  attracted  by  the  greater  illumina- 
tion obtaining  during  the  show  in  that  section  of  the  city. 
Lined  as  the  Grand  Central  Palace  is  with  monumental 
columns  which  are  decorative  in  themselves,  it  is  impossible 
to  obtain  a  general  view  of  the  entire  exhibition  and  it  is 
only  by  wending  one's  way  in  and  out  among  the  booths 
that  any  comprehension  of  its  size  and  scope  is  obtained. 
The  booths  are  uniform  and  artistic  in  arrangement,  the 
color  tone  being  French  gray,  so  that  with  the  great  quan- 
tity of  light  used,  the  dominating  impression  obtained  is 
that  of  immaculate  cleanliness  minus  the  usual  coldness 
which  is  associated  with  cleanliness. 

The  government  is  well  represented  by  exhibits  of  more 
than  passing  and  of  immense  popular  interest,  the  Agricul- 
ture. Commerce  and  Labor,  Navy.  Army  and  Treasury 
departments  all.  contributing,  as  well  as  the  State  of  New 
York  and  the  Bureau  of  Municipal  Research.  In  the 
domain  of  therapeutics  much  that  is  of  importance  in  model 


hospital  work  is  portrayed.  In  additii^n  to  a  model  hosi)ital 
shown  by  the  New  York  Edison  Company's  electro-thera- 
peutic bureau  there  are  twelve  exhibits  made  by  manu- 
facturers of  medical  apparatus.  The  commercial  and  in- 
dustrial exhibits  are  numerous  and  varied,  almost  every 
manufacture  of  importance  being  represented,  and  it  is 
difficult  to  think  of  an  electrical  device  intended  for  the 
home  which  is  not  shown.  Demonstrations  and  working 
exhibits  are  scattered  throughout  tlie  entire  show,  which 
embraces  everything  from  an  electric  iron  and  toaster  to  an 
army  wireless  pack  wagon  and  a  model  mint.  Nor  are 
spectacular  show  features  lacking,  for  on  the  third  floor  is 
an  electric  farm  and  dairy  where  cows  are  milked,  butter 
churned,  chicks  hatched,  etc.,  by  electricity.  Of  course  all 
of  the  central  stations  in  the  vicinity  have  exhibits  of 
special  interest  to  the  householder  for  whose  benefit  the 
show  is  chiefly  given,  and  below  are  given  brief  descrip- 
tions of  the  booths  maintained  by  the  lighting  companies. 

NEW   YORK   EDISON   COMP,\NY's   EXHIBIT 

The  exhibit  of  the  New  York  Edison  Company  is  scat- 
tered througliout  the  building.  The  motor  service  depart- 
ment is  showing  an  electric  farm  on  which  electrically 
operated  incubators  hatch  chicks  and  ducks.  Motor-driven 
devices  for  milking  cows  are  also  shown  in  operation.  In 
the  model  print  shop  of  the  company  a  daily  newspaper 
chronicalling  the  events  of  interest  about  the  show  is  pub-i 
lished  three  times  daily.  The  bureau  of  electrothera- 
peutics has  arranged  a  hospital  in  which  are  displayed 
nearly  all  of  the  electrically  operated  devices  now  in  use. 
In  another  portion  of  the  building  the  cooking  and  heating 
department  operates  a  restaurant  where  everything  is 
cooked  by  electricity.  A  model  laundry  equipped  with. 
washing  and  wringing  machines  and  other  devices  for 
making  housework  easy  is  a  feature  shown  elsewhere. 
The  educational  bureau  of  the  company  exhibits  the  work 
of  its  scholars,  showing  the  progress  made  under  the  com- 
pany's instructors.  The  illuminating  engineering  depart- 
ment has  devised  a  .scheme  wherehy  any  patron  so  desiring 
can  be  shown  the  relative  light-giving  qualities  of  lamps 
At  the  booth  of  the  advertising  bureau  many  of  the  Cooper 
drawings  of  the  New  York  company's  "at  your  service' 
man  are  on  exhibition. 

EXHiniT   OF  THE    IIROOKLYN    EDISON   COMP.\NY 

The  booth  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  is  divided  into  three  portions.  In  the  centra 
portion  is  shown  the  $49  house-wiring  plan  which  the  com 
pany  is  offering  its  patrons.  A  parlor,  dining  room,  kitcher 
and  hall  are  wired  complete  with  fixtures  and  lamps  a 
called  for  under  this  contract.  One  of  the  other  portion 
of  the  booth  at  the  right  contains  a  demonstration  ar 
ranged  to  show  what  10  cents'  worth  of  electricity  will  di 
in  Brooklyn  when  used  with  any  of  the  modern  lighting 
heating  or  cooking  devices.  Each  device  in  this  exhibi 
is  suitably  tagged'  with  a  card  giving  the  specific  wor 
which  the  device  will  do  when  supplied  with  10  cent; 
worth  of  electrical  energy.  For  instance,  the  toaster  car 
ries  a  placard  stating  that  120  slices  of  bread  can  be  toaste 
for  10  cents:  a  500-watt  lamp  can  be  burned  for  two  hour 
20  cigars  may  be  lighted  electrically  each  day  in  the  yeai 
tea  for  six  can  be  made  each  day  in  the  week.  etc.  A 
the  other  end  of  the  model  house  the  motor-service  depar 
nient  has  an  exhibit  of  small  motors,  each  of  which 
labeled  with  a  display  card  in  the  same  manner  as  th 
household  devices.  This  portion  of  the  booth  is  intende 
to  show  a  manufacturer  just  how  much  work  can  be  ai 
complished  in  several  particular  lines  with  motor-dri\ 
for  10  cents. 

UNITED  ELECTRIC /.IGHT  &    POWER  COMPANY'S   nOOTH 

At   the  booth   of   the   United    Electric   Light   &   P'^" 
Company  visitors  are  received  in  a  small  reception  room 
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conducted  to  the  central  portion  of  the  booth,  which  is 
equipped  with  small  tables  and  chairs  made  to  resemble 
as  nearly  as  possible  a  model  electric  grill  room.  In  this 
room  a  brilliantly  lighted  electric  fountain  forms  a  pretty 
center  setting  for  the  scene  and  its  attractiveness  is  doubled 
tjy  means  of  surrounding  mirrors.  The  food  served  to  the 
guests  at  the  electric  grill  is  all  prepared  in  an  adjacent 


FIG.   2 BOOTH    OF   UNITED  ELECTRIC  LIGHT   &  POWER   COMPANY 

electrical  kitchen,  where  modern  electrical  household  de- 
vices are  displayed  in  operation.  In  the  office  of  the  com- 
>  pany,  which  is  situated  near  the  reception  room  of  the 
booth,  the  company's  $69  house-wiring  plan  and  its  special 
offer  on  500-watt  tungsten  lamps  are  placarded. 

I    NEW  YORK   AND   QUEENS   ELECTRIC   LIGHT  &   POWER   CO.\IP.\NY's 
I  BOOTH 

\      Queens,  the  factory  district  of   New  York,  is  making  a 

.  strong   effort   to    induce   manufacturers   to   buy   sites    and 

locate  their  plants  in  that  borough.     In  the  booth  of  the 

New  York  and  Queens  Electric  Light  &  Power  Company 

are  shown  many  suitable  factory  sites  and  also  views  of 


IIG.    3 I'.ROOKLYN     EDISON     liOOTH 

iiany  successful  plants  which  are  now  in  operation  on  the 
company's  circuits.  All  of  the  latest  developments,  includ- 
ing the  railroad  which  is  now  about  to  connect  Queens  with 
Manhattan  are  pictured.  In  addition,  domestic  appliances 
ire  tastefully  displayed  about  the  booth.  Stereomotor- 
jraphs,  illuminated  color  pictures,  signs,  charts,  etc.,  show 
■Iso  the  suburban  sections  of  Queens. 


BOOTH    OF    THE    YONKERS    ELECTRIC    LIGHT    &    POWER    COMPANY 

The  Yonkers  Electric  Light  &  Power  Company,  supply- 
ing electrical  energy  to  patrons  in  an  area  of  more  than 
22.5  sq.  miles  just  outside  Greater  New  York,  is  exhibiting 
in  its  booth  statistics  showing  the  growth  of  the  company 
during  the  past  few  years  together  with  pictures  of  many 
attractive  homes  using  electric  service  in  that  suburb.  As 
Yonkers  is  neither  a  manufacturing  nor  a  residential  dis- 
trict exclusively,  an  attempt  has  been  made  at  the  company's 
booth  to  interest  all  of  the  patrons. 

The  exhibition  will  close  Oct.  25, 


Eleventh  Annual  Jovian   Congress 

The  eleventh  annual  Jovian  congress  opened  at  the  Hotel 
Astor  on  Oct.  14  with  an  address  of  welcome  by  Mr.  Frank 
E.  Watts,  reigning  Jupiter  of  the  Jovian  order.  Mayor 
Kline,  of  New  York  City,  who  was  to  have  delivered  the 
address  of  welcome,  was  unable  to  attend  owing  to  the 
urgency  of  municipal  matters.  In  his  address,  Mr.  Watts 
spoke  of  the  rapid  growth  of  the  order,  which  is  now  one 
of  the  largest  electrical  associations  in  the  country.  He 
also  expressed  the  hope  that  the  congress  would  represent 
more  than  a  convention  of  Jovians  for  pleasure,  and  added 
that,  in  his  opinion,  there  is  much  real  work  to  be  done 
which  falls  within  the  scope  of  the  order.  Closer  attention 
by  the  various  statesmen  to  the  work  of  the  local  societies 
was  suggested  as  one  of  the  ways  to  solve  local  problems 
and  maintain  enthusiasm  in  the  order. 

Owing  to  the  absence  of  Mr.  E.  W.  Robertson,  of  Buf- 
falo, past  Jupiter  No.  6,  the  response  to  the  address  of 
welcome  was  given  to  Mr.  H.  F.  MacGregor,  past  Jupiter 
No.  2,  of  Houston,  Tex.  Mr.  MacGregor  spoke  of  the 
early  days  of  Jovianism,  and  reviewed  the  growth  of  the 
order  from  its  inception  in  Texas.  Committees  were  then 
appointed  as  follows:  Resolutions,  Messrs.  Frank  D. 
Beardslee,  St.  Louis,  chairman ;  E.  H.  Waddlington,  Chi- 
cago; Charles  Martin,  Dallas,  Tex.  Nominations,  Messrs. 
George  W.  Elliott,  New  York,  chairman;  Henry  Harris, 
Pittsburgh;  W.  E.  Robertson,  Buffalo;  J.  R.  Crouse,  Cleve- 
land; A.  E.  Loeb,  Columbus,  Ohio.  Secretary's  report, 
Messrs.  Sam  A.  Hobson,  Chicago,  chairman;  T.  H.  Bibber, 
New  York ;  Fred.  Johnson,  St.  Louis.  Jewelry,  Messrs. 
Robert  L.  Jaynes,  Pittsburgh,  chairman ;  W.  D.  Shaler. 
Pittsburgh,  and  Mac  Sterrett,  Dallas,  Tex.  The  committee 
on  degree  team  work  included  all  of  the  past  Jupiters 
present  at  the  convention. 

PAST   JUPITERS'    ASSOCIATION 

At  the  business  meeting  on  Wednesday  morning  Mr.  J. 
Robert  Crouse,  of  Cleveland,  presented  the  report  of  the 
association  of  past  Jupiters.  He  stated  that  the  past 
jupiters'  fund  amounted  to  $4000,  all  of  which  had  been 
donated  voluntarily  by  the  members  of  the  Jovian  order. 
He  also  outlined  a  plan  which  is  to  be  followed  in  using 
the  interest  accruing  from  this  money.  For  the  first  ten 
years  neither  principal  nor  interest  is  to  be  expended  for 
any  purpose,  and  during  the  second  10  years  10  per  cent. 
of  the  interest  will  be  used  for  such  purposes  as  the  past 
Jupiters  acting  for  the  Jovian  order  elect.  During  the 
third  ten  years  20  per  cent,  of  the  earnings  will  be  used, 
and  this  method  of  procedure  will  be  followed  until  three- 
quarters  of  the  earnings  of  the  investments  are  being  used, 
at  which  time  no  further  increase  in  the  amount  of  interest 
expended  will  be  made.  Of  the  present  funds  50  per  cent, 
is  invested  in  gilt-edged  securities,  25  per  cent,  in  stocks, 
15  per  cent,  in  ventures  of  a  more  speculative  nature,  and 
10  per  cent,  is  held  as  a  cash  reserve.  All  of  the  invest- 
ments are  made  in  stocks  and  bonds  of  the  largest  manu- 
facturing and  central  station  companies  in  the  electrical 
industry. 
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JOVIAN    ACTIVITIES 

The  report  of  Mercury  Ell  C.  Bennett,  St.  Louis,  was 
divided  into  two  parts,  the  first  of  wliicli  covered  the  work 
of  the  present  administration.  In  this  report  Mr.  Bennett 
spoke  of  the  increased  Jovian  activity  following  the  ex- 
tensive tour  of  Reigning  Jupiter  Watts  across  the  conti- 
nent and  remarked  that  tlic  money  spent  by  the  order  in 
traveling  expenses  liad  produced  results.  Trips  made  by 
Mercury  Bennett  himself  were  also  followed  by  increased 
activity  in  the  cities  which  jvere  visited.  The  Jovian  Year 
Book  will  be  available  about  Jan.  i.  There  are  at  present 
52  Jovian  luncheon  leagues  in  the  United  States  and 
Canada,  many  of  which  are  splendidly  organized  and  ef- 
fective. A  very  gratifying  result  of  this  year's  work  is 
evidenced  in  the  activity  on  the  Pacific  Coast,  in  Canada, 
and  in  the  renewed  interest  in  Texas.  Following  a  sugges- 
tion made  at  the  last  annual  meeting,  Mercury  Bennett  has 
been  in  communication  with  persons  in  England  with  a 
view  to  establishing  Jovian  chapters  in  that  country.  This 
investigation  has  not  yet  reached  a  point  where  it  would 
justify  the  expenditure  of  money  for  an  envoy  to  that 
country.  However,  the  investigation  is  being  continued 
and  will  be  reported  on  later. 

In  accordance  with  the  resolution  passed  by  the  eleventh 
congress  the  Jovian  order  has  undertaken  to  secure  sub- 
scriptions for  the  Society  for  Electrical  Development.  As 
an  appreciation  of  their  interest  the  society  has  ottered  a 
prize  of  $300  to  the  Jovian  league  securing  the  largest 
number  of  subscriptions,  and  in  addition  to  this  a  prize  of 
$250  to  the  Jovian  securing  the  largest  number  of  sub- 
scriptions, $150  to  the  individual  next  highest,  and  $100  to 
the  third.  Up  to  the  present  forty-five  statesmen  have 
indicated  their  intention  to  engage  in  the  campaign. 

MEMBERSHIP    AND    FINANCES 

During  the  tenth  administration  3535  new  members,  or 
2218  more  than  in  any  previous  year,  were  initiated.  The 
eleventh  administration  now  reports  a  still  more  remark- 
able increase,  as  it  has  at  present  initiated  3442  members 
and  has  still  to  hear  the  results  of  six  rejuvenations.  Mer- 
cury Bennett  states  that  the  last  potential  issued  during 
this  year  will  be  approximately  12,100;  that  is,  the  present 
membership  of  the  society  is  approximating  12,000.  Owing 
to  the  fact  that  a  number  of  rejuvenations  had  not  been 
reported,  the  financial  statement,  although  incomplete, 
showed  that  an  approximate  balance  of  $8000  would  be 
turned  over  to  the  next  administration  after  all  deductions, 
including  more  than  $900  for  the  Past  Jupiters'  fund,  had 
been  made. 

SUGGESTION    REPORT 

From  the  ideas  sent  in  to  the  central  office  of  the  Jovian 
Order  at  St.  Louis,  Mr.  Ell  C.  Bennett  compiled  the  second 
part  of  Mercury's  report,  which  he  called  the  "Suggestion 
Report."  In  this  were  ideas  and  suggestions  intended  to 
be  helpful  in  improving  Jovian  efficiency.  Recognizing 
that  the  importance  of  the  Jovian  Order  rests  upon  its 
success  in  establishing  many  and  capable  local  organiza- 
tions, much  stress  was  laid  upon  the  necessity  for  expan- 
sion in  this  direction. 

Some  Jovians  believe  that  the  order  should  be  purely 
social  in  nature,  and,  according  to  Mr.  Bennett,  this  opinion 
is  entitled  to  respect. 

ORGANIZATION    OF    A    COMMERCIAL    DIVISION 

The  Jovian  Order  could  never  exi.st  successfully  without 
this  social  function,  and  this  feature  of  the  order  must  be 
guarded  jealously  and  fostered.  The  commercial  possi- 
bilities, he  contended,  must  not  be  allowed  to  develop  to  a 
point  where  they  dominate  it,  nor  must  the  attempt  ever  be 
made  to  mix  one  with  the  other.  However,  if  the  Jovian 
Order  is  to  grow  and  prosper,  and  command  the  time  of 
men  of  aflfairs,  it  must  find  some  other  reason  for  its  exist- 


ence and  a  practical  method  of  applying  that  reason  for  the 
good  of  the  electrical  industry. 

l-!arnest   study  of   the   condition   outlined,   coupled   with 
useful  thoughts  from  a  number  of  Jovians,  has  suggested  a   : 
separate,  authorized  branch,  which  will  make  use  of  local 
organizations,  for  the  double  purpose  of  giving  those  organ-  , 
izations  a  greatly  needed  incentive,  and  of  accomplisliinir 
results  which  will  mean  commercial  advancement  for  t-. 
man  in  the  electrical  industry. 

After  adding  this  helpful  suggestion  Mr.  Bennett  oflercd 
his  services  to  the  Jovian  Order  as  manager  of  the  com- 
mercial  division.     This   work   he   expects   to   carry  along 
with   the  work  which  he  is  doing  for  the  social   section, 
giving  up  his  other  business  connections.    All  he  asked  of 
the   Jovian    Order   was    that    he   be    given    the    necessary 
authority  and  the  office  force  to  carry  on  the  detail  work. , 
He  recommended  that  no  change  be  made  in  the  present 
organization  of   the  central   offices   and  that  none  of  the 
present  employees  be  used  for  commercial  division  work. , 
Mr.  Bennett  is  at  present  formulating  a  plan  whereby  the , 
commercial  division  can  be  made  self-supporting. 

GOOD-FELLOWSHIP      COMMITTEE      AND      STUDENT      .MEMBERSHIP 

Several  instances  were  cited  where  the  central  office  of  . 
the  Jovian  Order  has  rendered  assistance  to  needy  and 
worthy  brother  Jovians.  It  was  suggested  that  the  Jovian  , 
Order  create  a  committee  of  good-fellowship,  and  that  the 
reigning  Mercury  and  secretary  of  the  Past  Jupiters'  asso- 
ciation act  as  members  of  this  committee,  which  is  to  be 
supplied  with  the  maximum  of  $500  a  year  to  cover  cost  of 
investigating  appeals  for  aid  and  to  supply  funds  for  the 
necessary  help. 

Statesman-at-large,  Mr.  P.  Loyd  Lewis,  suggested  ad- 
mitting to  Jovianisni,  on  a  decreased  or  postponed  initiation 
fee,  students  of  recognized  institutions  of  learning  who  are 
studying  electrical  engineering  and  who  intend  to  engage 
in  the  electrical  or  some  allied  industry  after  graduation. 

COMMERCIAL    DIVISION    APPROVED 

At  Thursday  morning's  session  the  committee  on  the  - 
retary's  address  reported  favorably  on  the  suggestions  con- 
tained therein  and  recommended  that  the  plans  outlined  by 
Mr.  Bennett  be  placed  in  operation  as  speedily  as  possible. 

Following  the  report  of  the  committee  addresses  were 
made  by  men  prominent  in  the  electrical  and  other  fields. 
Mr.  Henry  L.  Doherty,  president  of  the  Society  for  Elec- 
trical Development,  spoke  on  the  co-operative  work  which 
the  Jovian  Order  is  doing  in  connection  with  the  Society. 
The  title  of  the  address  by  Mr.  Charles  L.  Eidlitz,  of  New 
York,  was  "The  Truth,  the  Whole  Truth  and  Nothing  but 
the  Truth."  Dr.  Lee  Galloway,  of  the  New  York  Univer- 
sity School  of  Commerce,  spoke  on  "Disorganized  Distri- 
bution." A  talk  by  Mr.  James  H.  Collins,  whose  articles  in 
the  Saturday  Evening  Post  have  attracted  much  attention, 
concluded  the  morning's  addresses. 

ELECTION    OF    OFFICERS 

Acting  upon  the  recommendations  of  the  nominating 
conimitteee  consisting  of  Mr.  George  W.  Elliott,  chairman, 
and  Messrs.  W.  E.  Robertson,  J.  Robert  Crouse.  Henr>- 
Harris  and  A.  L.  Loeb,  the  following  men  were  elected  tc 
the  offices  indicated : 

Jupiter,  Mr.  \V.  N.  Matthews,  St.  Louis;  Neptune,  Mr 
M.  F.  Knapp,  Pittsburgh;  Pluto,  Mr.  T.  H.  Bibber,  New 
York;    Vulcan,    Mr.    A.     H.     Halloran,     San    Francisco: 
Avrenim,  Mr.  Louis  V.  Nogeuira,  Dallas,  Tex.;  Hercules 
Mr.  George  C.  Rough,  Toronto,  Canada;  Mars,  Mr.  E 
Wilcox,    Boise.   Idaho;   Apollo,   Mr.    George   C.   Rich.T 
Chicago;  Mercury,  Mr.  Ell  C.  Bennett,  St.  Louis,  and  I' 
ton,,  Mr.  M.  H.  Tones,  Baltimore.    Jupiter  is  the  presiden- 
of   the   order,   while   Mercury   is  the   secretary   in  charg< 
of  the  central  office. 

Mr.   W.   N.    Matthews,   the   Jupiter-elect   of  the  Joviai 
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Order  was  born  in  St.  Louis,  Mo.,  July  9,  1869.  He  was 
educated  in  the  public  schools  of  the  city  and  at  Smith 
Academy.  Early  in  life  he  started  to  work  as  an  office 
boy  in  a  wholesale  drug  house  and  while  there  his  uncle, 
the  late  Admiral  E.  O.  Matthews,  invited  him  to  accom- 
pahy  him  on  a  cruise  in  Chinese  waters  on  the  U.  S.  S. 
Brooklyn,  which  was  then  the  flagship  of  the  Asiatic  squad- 
ron. After  living  on  the  seas  for  a  year  young  Matthews 
returned  to  St.  Louis  in  September,  1S87,  and  took  up  his 
work  again  in  the  drug  business.  There  he  remained  until 
1890,  when  he  left  to  enter  the  electrical  supply  business 
as  vice-president  of  the  St.  Louis  Electrical  Supply  Com- 
pany. In  1898  he  sold  out  his  supply  business  to  start  as  a 
manufacturers'  agent,  representing  at  that  time  the  H.  T. 
Paiste  Company  and  several  other  manufacturing  com- 
panies. Out  of  that  grew  his  present  business  as  a  manu- 
facturer of  electrical  specialties.  In  1900  Mr.  Matthews 
took  his  brothers,  Leonard,  Jr.,  and  Claude  L,  into  partner- 
ship with  him,  his  brother  Leonard  having  since  with- 
drawn from  the  firm.  Mr.  Matthews  was  one  of  the  origi- 
nal members  of  the  Electrical  Supply  Dealers'  Association 
organized  in  1906  and  is  at  present  vice-president  of  the 
St.  Louis  League  of  Electrical  Interests.  He  was  Apollo 
at   the   ninth   Jovian    Congress    and    was    instrumental    in 


JUPITER-EI.ECT    W.     N.     MATTHEWS 


■btaining  the  services  of  the  present  Mercury,  Mr.  Ell  C. 
Bennett,  for  the  Jovian  Order. 


ENTERTAINMENTS 


On  account  of  its  fraternal  nature,  the  Jovian  Order 
ossesses  means  of  entertainment  not  afforded  by  other 
lectrical  and  engineering  associations.  On  Wednesday 
fternoon  the  various  degree  teams  held  a  competition  in 
le  work  of  "Rejuvenation,"  or  initiation,  of  candidates, 
he  team  honors  were  awarded  to  the  New  York  team, 
;'hile  the  individual  honor  was  bestowed  upon  Mr.  Thomas 
;>ibber  for  his  impersonation  of  Pluto.  The  annual  re- 
iJvenation  of  the  Order  was  held  on  Wednesday  evening 
j'hen  183  candidates  were  accepted  as  members.  Follow- 
ig  this  exercise  was  a  combined  smoker,  supper  and 
audeville  entertainment  provided  by  the  New  York  Edi- 
pn  Company  in  the  Grand  Central  Palace,  where  the 
I  lew  York  Electrical  Show  was  being  held  at  the  same  time. 
'  he  concluding  feature  of  the  congress  was  the  annual 
:inquet  at  the  Hotel  Astor,  during  which  the  get-together 

aternal  spirit  of  the  organization  reached  its  climax. 

The  entertainments  provided  for  the  ladies  consisted  of 

matinee  on  Wednesday  afternoon  and  a  recital  in  the 
lening  by  Mr.  Edison's  disk  phonograph.     On  Thursday 

ere  was  an  automobile  ride  followed  bv  tea  at  the  .^stor. 


Convention  of  the  American  Electric  Railway 
Association 

The  annual  conventions  of  the  American  Electric  Railway 
Association  and  its  allied  and  affiliated  Engineering,  Ac- 
countants', Claims,  Transportation  &  Traffic  and  Manufac- 
turers' Associations  were  held  at  Atlantic  City,  N.  J.,  Oct. 
13  to  17.  The  attendance  was,  as  usual,  large,  a  total  of 
2839  members  and  guests  being  registered  by  the  end  of 
Oct.  15. 

The  sessions  of  all  of  the  associations,  which  were  well 
attended,  were  held  on  Young's  Million-Dollar  Pier.  The 
meetings  of  some  of  the  associations  began  on  Monday  and 
the  concluding  sessions  were  not  held  until  Friday  of  this 
week.  The  programs  were  varied  and,  while  they  related 
generally  to  all  matters  of  electric  railway  operation,  they 
dealt  to  some  extent  with  the  larger  questions  of  corporate 
policy  which  concern  all  of  the  public  utility  companies  of 
every  class  in  the  country.  Some  of  the  matters  which  are 
of  general  interest  to  the  electrical  industry  are  mentioned 
briefly  in  the  following  notes : 

Gen.  George  H.  Harries,  president  of  the  American 
Association,  referred  in  his  address  to  the  invitation  ex- 
tended to  the  committee  on  public  relations  by  the  public 
policy  committee  of  the  National  Electric  Light  Association 
to  meet  at  a  dinner  in  New  York  on  Feb.  19.  Frank  inter- 
change of  opinions  combined  with  harmony  of  desire  so  that 
the  outcome  was  an  agreement  to  co-operate  in  the  good 
work  of  public  education.  Pending  the  consideration  of 
certain  essential  details,  final  action  on  the  appointment  of 
the  joint  committee  proposed  to  conduct  the  co-operative 
work  has  not  been  taken,  but  the  organization  will  be 
completed  at  once  and,  there  is  every  reason  to  believe,  be 
highly  efficient. 

The  report  of  the  commitee  on  public  relations  was  pre- 
sented before  the  American  Association  by  the  chairman, 
Mr.  Thomas  N.  McCarter,  Public  Service  Corporation  of 
New  Jersey.  Reference  was  made  to  the  conference  held 
in  New  York  in  February  with  the  public  policy  committee 
of  the  National  Electric  Light  Association.  The  discussion 
was  said  to  have  been  of  great  importance  as  developing 
the  ideas  of  men  prominent  in  both  the  electric  railway  and 
the  electric  light  industry  as  to  ways  and  means  for  bringing 
about  what  all  are  striving  for,  a  better  condition  of  affairs 
as  between  the  companies  and  the  public.  The  National 
Electric  Light  Association  has  already  appointed  its  mem- 
bers of  the  proposed  joint  committee  representing  the  two 
associations  to  devise  means  of  effective  publicity  with  re- 
spect to  questions  of  public  relations.  The  names  of  repre- 
sentatives of  the  American  Electric  Railway  Association  to 
serve  on  this  committee  will  be  announced  shortly. 

Mr.  Clarke  M.  Rosecrantz,  general  counsel,  Milwaukee 
Electric  Railway  &  Light  Company,  discussed  other  ele- 
ments of  value  than  franchise  values.  Taking  up  first  values 
that  were  neither  physical  nor  franchise  in  nature,  Mr. 
Rosecrantz  said  that  as  a  result  of  the  litigation  construing 
the  questions  involved,  common  and  equitable  views  as  to 
what  con.stitutes  the  value  of  the  intangible  property  of 
public  utilities  were  gradually  being  reached.  Good-will  as 
such  will  not  be  considered.  Going  value  is  made  up  of 
various  elements — cost  of  promotion  and  deferred  divi- 
dends when  the  question  is  one  of  reasonableness  of 
rates,  to  which  will  be  added  a  further  sum  for  intangible 
values  based  upon  the  capitalization  of  the  net  earnings 
available  for  dividends.  For  municipal  acquisition  the  same 
elements  will  be  considered  and  the  same  rules  followed  as 
if  the  sale  were  between  private  parties.  The  valuation  for 
taxation  purposes  approaches  the  exchange  value.  Mr. 
Rosecrantz  said  that  in  all  valuations  of  phy.sical  value  it 
may  as  well  be  recognized  as  an  axiom  that  only  the  depre- 
ciation value  will  be  considered,  that  is,  the  then  value  of 
the  physical  property.  AH  efforts  to  have  the  basis  fixed 
upon  the  cost  of  reproduction  new  have  been  unavailing  and 
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the  courts  arc  ruling  that  the  cost  of  reproduction  new  less 
depreciation  is  the  test  of  determining  physical  value,  it 
would  then  seem  of  the  highest  importance  that  definitions 
for  determining  accrued  depreciation  be  agreed  upon 
speedily  and  with  fairness. 

Mr.  Wiliiain  M.  Wherry,  Jr.,  of  Wherry  &  Mygatt,  New 
York,  di-scusscd  franchise  values  before  the  American  Asso- 
ciation. A  franchise  unused,  he  said,  is  of  no  value.  A 
man  who  develops  and  uses  it  is  performing  services,  and 
the  value  which  accrues  from  such  use  and  development  is 
the  measure  of  those  services.  The  consideration  for  the 
development  of  the  franchise  is  this  value  and  it  cannot  be 
taken  away  without  depriving  those  who  have  created  it  of 
the  reward  for  their  services. 

Mr.  Richard  McCulloch,  United  Railways  Company  of  St. 
Louis,  discussed  the  present  tendency  of  public  service  regu- 
lation before  the  American  Association.  He  said  that  the 
conditions  of  operation  without  regulation  and  operation 
under  regulation  are  quite  different.  The  change  has  been 
sudden  and  it  will  require  time  for  the  utilities  to  adapt 
themselves  to  the  new  conditions  as  well  as  time  for  the 
commissions  to  become  familiar  with  the  immense  amount 
of  detail  which  they  must  handle  before  they  can  intelli- 
gently pass  on  the  problems  presented.  Public  service  com- 
missions may  have  been  instrumental  in  putting  an  end  to 
certain  bad  financial  practices,  but  their  growing  disposition 
to  interfere  in  the  details  of  the  business  and  their  policy 
of  cutting  the  rate  of  return  to  a  barely  non-confiscatory 
basis  is  not  encouraging  to  investors.  A  far-seeing  regula- 
tion would  be  one  which  would  encourage  the  investment 
of  private  capital. 

Mr.  Frank  Hedley,  Interborough  Rapid  Transit  Company 
of  New  York,  read  a  paper  on  the  "Present  Tendency  of 
Public  Utility  Laws  and  Regulations"  before  the  American 
Association.  He  said  that  the  existence  of  a  public  service 
commissioner  with  ample  power  to  regulate  is  of  great 
assistance  in  defeating  demagogic  bills  introduced  in  the 
Legislature  for  political  effect  and  violently  opposed  to 
corporation  rights.  By  the  adoption  of  a  uniform  system 
of  accounts  the  field  of  railroad  securities  is  made  a  safe 
and  inviting  one  with  resultant  benefit  to  both  the  company 
and  the  public.  When  the  personnel  of  commissions  em- 
braces men  of  practical  experience,  fairness  of  mind  and 
education  suited  to  the  tasks  confronting  them  (a  discharge 
of  duty  without  consideration  for  political  expediency) 
Mr.  Hedley  thinks  there  will  be  that  degree  of  co-operation 
and  hand-in-hand  work  which  is  desirable  for  all. 

A  report  of  the  committee  on  welfare  of  employees  was 
presented  before  the  American  Association  by  Mr.  J.  J. 
Burleigh,  Public  Service  Corporation  of  New  Jersey.  In 
the  report  it  was  said  that  if  men  are  to  be  kept  for  long 
periods  in  a  given  service  their  employment  must  be  made 
attractive  and  inducements  must  be  offered  beyond  the  pre- 
vailing day's  wage.  Moreover,  if  a  man  gives  the  best 
years  of  his  life  to  an  industry  he  has  some  right  to  expect 
that  industry  to  provide  for  his  sustenance  when  his  days 
as  a  producer  have  passed.  The  Public  Service  Corporation 
of  New  Jersey,  which  assumes  the  entire  cost  of  what  it 
regards  as  four  types  of  insurance,  namely,  health,  accident, 
old  age  and  life,  finds  that  last  year  it  expended  for  these 
purposes  $104,818. 

In  a  paper  on  "Statistical  Units  Used  in  .Analysis  of 
Electric  Railway  Accounts,"  presented  before  the  Account- 
ants' and  the  Transportation  &  Traffic  Associations  jointly, 
Mr.  James  A.  Emery,  with  Ford,  Bacon  &  Davis,  New  York, 
said  it  seemed  the  height  of  absurdity  in  the  electric  service 
business  to  draw  careful  distinctions  between  the  elements  of 
demand  and  output  in  making  rates  and  then  to  pay  absolute- 
ly no  attention  to  this  distinction  in  the  records  of  cost  of 
service.  To  determine  or  check  the  important  figures  upon 
which  the  charges  to  customers  are  based,  it  is  necessary  to 
go  through  a  painful  process  of  analyzing  expense  and  con- 
struction accounts.    There  is  no  reason  whv  central-station 


expense  accounts,  he  argued,  should  not  be  kept  in  such  i 
way  that  a  company  may  know  every  month  the  cost  ol 
maintaining  a  kilowatt  of  equipment  in  readiness  to  serve 
of  the  additional  cost  of  generating  and  distributing  i 
kw-hr.,  and  of  the  cost  per  customer  of  those  operating 
expenses  which  vary  directly  as  the  number  of  customers. 

The  subject  of  the  income  tax  law  was  discussed  at  th« 
meeting  of  the  Accountants'  Association.  Mr.  C.  L.  S, 
Tingley,  American  Railways  Company,  said  that  while  he 
did  not  want  to  be  reported  as  speaking  autlioritatively,  he 
was  advised  that  where  a  mortgage  provided  that  the  in- 
come should  be  paid  without  reduction  for  any  present  01 
future  ta.x  the  company  would  be  required  to  pay  the  tax. 

The  Engineering  Association  will  publish  an  Engineering 
Manual  containing  the  existing  standards  and  recommendec 
practices  of  the  association.  The  association  has  compile! 
the  recommendations  governing  standards  of  previous  ocn 
ventions  and  has  them  in  such  shape  that  it  is  expected  thai 
the  1913  additions  can  be  inserted  without  serious  dela)i 
and  the  complete  manual  made  ready  for  distribution  not 
later  than  Jan.  i,  1914.  , 

In  the  discussion  of  the  report  of  the  committee  on  en- 
ergy distribution  before  the  Engineering  Association,  Mr 
H.  G.  Stott,  New  York,  suggested  the  addition  of  a  para 
graph  to  the  following  effect:  "In  awarding  contracts  basec 
on  these  specifications,  due  regard  should  be  given  to  tht 
reputation  of  the  manufacturer  as  an  element  to  be  con, 
sidered." 


Philadelphia  A.  I.  E.  E.  Meeting 

A  regular  meeting  of  the  American  Institute  of  Elec 
trical  Engineers  was  held  at  Philadelphia  on  Oct.  13,  th< 
headquarters  and  meeting  hall  being  in  the  Drexel  Insti 
tute.  President  C.  O.  Mailloux,  who  honored  the  gatherinj 
by  his  presence,  insisted  on  leaving  the  conduct  of  th< 
meeting  in  the  hands  of  Mr.  A.  R.  Cheyney,  chairman  0: 
the  Philadelphia  Section  of  the  A.  I.  E.  E. 

ELECTRIC    DRIVE    IN    MACHINE    SHOPS 

The  importance  of  the  motor  drive  for  the  machine  sho[ 
was  well  emphasized  in  a  paper  presented  by  Mr.  Charle; 
Fair,    Schenectady,    N.    Y.      The    author    stated    that,   ot 
account  of  recent  improvements  in  motors,  accessories  ant 
methods   of   application,   and   the   increase   in  the  numbei 
and  variety  of  motor-driven  tools  in  service,  the  relation 
ship  of  motors  and  control  to  machine  tools  is  much  bet 
ter  understood  by  the  machine  builder  and  the  user  thai 
heretofore   and,   consequently,   comparatively   little  troubli 
is  experienced  with  either  motors  or  control  for  the  ordin 
ary  type  of  machine  tool.     Misapplications  of  both  mote 
and  control  occur  occasionally  due  largely  to  insufficien 
or  unreliable  information  regarding  the  characteristics  0 
the   machine   but   the  number   of  these   misapplications  i 
relatively   small.     The  tendency  to  both  over  and  under 
motor  machines  is  constantly  growing  less,  owing  to  th' 
large  number  of  tests  made,  and  to  the  accurate  informa 
tion  available.     There  is  still,  however,  a  tendency  on  th' 
part   of   some   machine   builders   to   over-motor  their  ma 
chines  either   with  the  mistaken   idea  of  the  strength  0 
their  machine  or  with  the  idea  that   possibly  prospectiv 
customers  will  be  impressed  with  the  enormous  power  tha 
their    "heavy    type"    machines    take.      Conversely,    othe 
manufacturers  want  to  show  how  little  power  it  takes  t 
operate   their  "very   efficient"   machines   and  consequentl 
get  into  trouble.     "These  extremes  are  gradually  disappeai 
ing  and  a  more  normal  condition  is  taking  its  place.    In 
comparatively    short    time    the    greatly    over-motored  an 
under-motored  machine  will  be  a  thing  of  the  past,  at  lea; 
so  far  as  the  general  type  of  machine  is  concerned, 
number  of   manufacnrers   have  already   recognized  thre 
ratings    of    motor    drive    on    certain    of    their    machine 
namely,  heavy,  medium  and  light.     Much  of  the  existin 
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trouble  in  motor  applications  to  special  machines  or  to 
machines  rigged  for  special  operations  could  easily  be 
avoided  if  only  preliminary  tests  were  made  with  a  tem- 
porary motor  before  making  the  permanent  installation. 
A  not  uncommon  source  of  trouble,  and  one  that  could 
easily  be  avoided,  is  that  of  attempting  to  increase  con- 
siderably the  productiveness  of  a  tool  by  speeding  up  the 
machine,  increasing  the  cuts  and  attaching  automatic  feed- 
ing devices,  etc. ;  all  of  which  increases  production,  but.  in 
doing  so,  the  motor  is  often  overlooked  and,  if  the  tool 
were  originally  under-motored  and  the  power  is  not  in- 
creased, trouble  is  apt  to  result.  Increased  production 
often  calls  for  an  increase  in  power  although  there  are 
cases  where  this  is  not  true. 

To  increase  production  and  to  decrease  cost  are  two 
important  questions  continually  before  the  manufacturer 
to-day.  In  the  majority  of  cases  labor  is  the  greatest  cost 
of  production,  thus  where  machine  tools  are  a  consider- 
able factor  in  the  production,  the  importance  of  obtaining 
maximum  output  from  the  tool  is  evident. 

Mr.  Fair  remarked  that  the  improvements  in  control 
appliances  have  kept  pace  with  the  motor  development. 
Much  more  exacting  requirements  of  both  motor  and  con- 
trol are  now  demanded.  Motors  driving  machines  revers- 
ing ten  times  per  minute,  twenty-four  hours  per  day,  are 
now  not  uncommon.  Duty  cycles  that  were  impossible  to 
meet  only  a  short  time  ago  are  now  not  only  practicable 
but  common.  \ 

Much  of  the  success  of  a  motor-driven  m'aC'Aie  depends 
on  its  control.  Magnetic  control,  which  is  c6.,iing  into 
more  general  use  than  formerly,  somewhat  complicates  the 
control  situation.  While  the  possibilities  of  magnetic  con- 
trol are  infinitely  greater  than  the  older  types  of  control, 
i  likewise  the  chances  for  misapplication  are  greater.  How- 
',  ever,  as  the  characteristics  of  the  different  types  of  control 
|l  become  better  known  these  complications  will  disappear. 

f  Discussion 

\ 

■'  Mr.  Harold  Goodwin,  Philadelphia,  expressed  the 
i  opinion  that  in  making  a  selection  between  individual 
motor-drive  in  machine  shops  and  group  drive  the  deter- 
mining feature  is  often  the  cost.  Although  from  many 
points  of  view  individual  drive  is  preferable  to  group  drive, 
yet  the  extra  cost  involved  in  driving  each  machine  indi- 
fvidually  over  that  required  for  group  drive  is  prohibitive. 
I  Prof.  A.  J.  Rowland.  Philadelphia,  called  attention  to 
'the  importance  of  considering  the  depreciation  of  equip- 
ment when  discussing  the  relative  merits  of  group  drive 
and  individual   drive, 

"  Mr.  R.  L.  Lloyd,  Philadelphia,  stated  that  one  must 
take  into  consideration  the  importance  of  economy  of  oper- 
lation  with  individual  drive  in  comparison  with  the  inter- 
est on  the  initial  expenditure  for  the  individual  drive 
equipment. 

!    Mr.  C.  O.  Mailloux.  New  York,  sai*  .that  the  belt  had 
practically    disappeared    from    industrial    CN'-ablishnients    in 
:Europe,  motor  drive  having  been  substituted "ipr  line-shaft 
jdrive  in  European  practice.     This  fact  can  be\ccepted  as 
;conclusive  evidence  against  any  argument  as  to  uh?  exces- 
^sive  cost  of  electrical  motor  drive,  because  in  Europe  every 
increase    in   expense    for   equipment   is    investigated   thor- 
oughly before  the  equipment  is  purchased.     In  textile  mills 
.Tiotor  drive  is  now  used  exclusively  not  only  on  account 
pf  the   economies   in    operation    but   by   reason   of   the   in- 
freased  production  and  uniformity  of  output. 
•    j    In  closing  the  discussion,  Mr.  Fair  remarked  that  under 
deal  conditions   it   would   be  best   to   use  both   individual 
Irive  and  group  drive,   and   perhaps   both   alternating-cur- 
'ent  and  direct-current  motors.     In  some  cases  the  major 
jiumber  of  machines  will  be  driven  in  groups,  and  in  other 
j'ases  individual  drive  will  predominate.     In  each  case  the 
ost  for  the  motor  equipment  would  be  more  than  covered 
y  the  increase  in  production. 


INDUSTRIAL    SUBSTATIONS 

Many  of  the  important  features  of  design  and  installa- 
tion of  industrial  substations  were  discussed  in  a  paper 
by  Mr.  H.  P.  Liversidge,  Philadelphia.  Descriptions  were 
given  of  twelve  plants  of  this  nature  selected  as  being 
representative  of   good   modern  practice. 

In  analyzing  the  design  details  special  attention  was  paid 
by  the  author  to  space  economy,  cost,  operating  require- 
ments, fire  hazard  and  safety  to  attendants.  The  author 
stated  that  space  economy  must  be  given  careful  consid- 
eration, especially  when  the  equipment  is  to  be  installed 
in  an  already  existing  factory  building,  where  the  con- 
sumer has  allotted  all  the  space  available,  and  this  space 
permits  no  latitude  in  the  arrangement  of  equipment. 

A  striking  example  of  economy  effected  was  afforded  by 
a  synchronous  converter  substation  of  four  300-kw  units. 
The  space  provided  for  the  equipment  was  one  corner  of 
an  existing  engine  room  which  already  contained  several 
engine-driven  generators,  a  heavy  duty  air  compressor, 
and  other  miscellaneous  power  plant  auxiliaries.  The  floor 
area  allotted  to  the  substation  equipment  measures  ap- 
proximately 30  ft.  by  30  ft.  The  height  of  the  engine 
room  permitted  the  construction  of  a  short  gallery  upon 
which  was  placed  all  high-tension  switching  and  protective 
apparatus.  This  arrangement,  while  it  might  not  have  been 
selected  had  a  new  substation  building  been  erected,  never- 
theless made  possible  the  installation  of  all  apparatus  with- 
out necessitating  any  changes  in  the  building  construction. 

The  author  said  that  the  conditions  under  which  the 
various  equipments  of  substations  operate  are  often  radi- 
cally different,  due  to  the  requirements  of  the  consumer, 
and  that  careful  consideration  should  be  given  this  point. 

One  of  the  important  features  relating  directly  to  the 
operating  requirements  is  the  duration  of  continuous  serv- 
ice, which  may  vary  from  a  few  hours  per  day  to  a  prac- 
tically continuous  supply.  As  due  provision  must  be  made 
for  inspection  and  repairs,  it  is  quite  evident  that,  in  the 
case  of  continuous  operation,  attention  must  be  given  to 
the  proper  sectionalization  of  the  apparatus  and  duplication 
of  equipment.  In  this  case  of  a  certain  plant  described  by 
the  author  each  individual  circuit  controlling  the  incoming 
feeders  and  transformer  banks  is  provided  with  discon- 
necting switches.  This  plant  operates  almost  continuously, 
and  such  an  arrangement  permits  of  a  ready  examination 
of  the  operating  equipment  during  light  loads,  without 
necessitating  the  interruption  of  the  consumer's  service. 
This  type  of  construction  also  permits  a  comparatively 
simple  installation,  and  obviates  the  necessity  of  a  dupli- 
cate set  of  busbars  and  oil-break  switch  equipment. 

In  contradistinction  to  this  arrangement  a  second  plant 
supplying  energy  for  very  intermittent  service  is  arranged 
without  any  means  for  sectionalization.  Provision  is  made 
merely  for  disconnecting  the  single  incoming  high-voltage 
feeder  from  the  substation  equipment. 

Concerning  fire  hazard  and  .safety  to  attendants  atten- 
tion was  called  to  the  tendency  toward  particular  care 
in  construction  details  as  they  relate  directly  to  this  sub- 
ject. Where  substation  apparatus  is  to  be  installed  in 
existing  industrial  plants,  a  considerable  amount  of  recon- 
struction is  sometimes  advisable.  In  many  cases,  the  floors 
and  ceilings  of  the  industrial  buildings  are  of  wood. 
These  should  be  made  fireproof.  The  usual  building  altera- 
tions consist  of  the  changing  to  concrete  flooring  and 
metal-lined  or  asbestos-covered  ceilings. 

In  oil-cooled  transformer  installations,  special  arrange- 
ments are  necessary  for  properly  draining  the  contained 
oil  from  the  transformer  cases.  This  is  accomplished 
either  by  pipes  connected  directly  to  the  transformers  or 
by  concrete  drains  built  in  the  transformer  foundations  and 
connected  to  a  common  outlet. 

An  interesting  example  of  this  latter  type  of  construc- 
tion was  noted  in  one  installation  in  which  the  transformer 
banks  were  placed  on  a  concrete  base  so  constructed  as  to 
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provide  a  very  clfcctual  drainage  system  for  the  entire 
equipiiieiu.  TJic  higli-voltage  switchboard  equipment  was 
enclcsed  to  secure  the  maximum  of  safety  to  attendants. 
Asbestos  lumber  doors  and  partitions  form  tlic  more  ini- 
portant  part  of  this  detail  in  construction.  Besides  serv- 
ing as  a  protection  from  accidental  contact  with  high- 
voltage  circuits,  these  partitions  in  many  cases  are  excel- 
lent  barriers   for   protection    from   fire. 

Concerning  cost  the  author  stated  that  not  infrequently 
the  central  station  engineer  is  limited  to  a  certain  mini- 
mum expenditure  imposed  by  the  prospective  consumer, 
and  which  in  most  cases  affects  the  electrical  equipment 
under  consideration.  It  is  evident  that  this  limitation  may 
affect  materially  the  character  of  the  installation;  and  par- 
ticularly will  this  be  evidenced  in  the  switchboard  and  con- 
trolling equipment.  The  changes  in  this  part  of  the  con- 
struction are  most  apparent  in  the  details  of  control  equip- 
ment, namely,  the  type  of  switchboard,  whether  marble, 
slate  or  open  iron  frame;  the  number  and  type  of  instru- 
ments on  the  individual  circuits,  and  the  character  of  bus- 
bar construction.  These  details  in  many  cases  are  closely 
related  to,  and  influenced  by,  the  factors  already  noted. 
Nevertheless,  there  are  many  points  in  the  design  that  will 
be  directly  influenced  by  the  important  question  of  construc- 
tion cost. 

Discussion 

Mr.  VV.  C.  L.  Eglin,  Philadelphia,  claimed  that  the 
author  had  placed  too  much  importance  upon  minimizing 
the  space  occupied  by  substation  equipment.  In  many  cases 
the  cost  of  space  is  small  compared  with  the  reliability  of 
service.  In  the  substations  described  sufficiently  free  space 
was  provided  around  the  revolving  machinery,  but  the  sta- 
tionary apparatus  was  crowded  together  to  a  degree  not 
warranted  by  the  advantages  obtained  thereby.  Although 
certain  advantages  are  secured  by  enclosing  switches  and 
other  electrical  devices  it  seems  best  to  make  enclosure  in 
such  a  way  as  to  render  a  considerable  portion  of  the 
equipment  visible  for  rapid  inspection  in  case  trouble  de- 
velops. Mr.  Eglin  remarked  that  instead  of  employing 
extreme  measures  to  prevent  water  from  entering  substa- 
tions it  would  often  prove  advantageous  to  select  water- 
proof apparatus  which  cannot  be  injured  by  complete 
submersion. 

Mr.  P.  M.  Lincoln,  Pittsburgh,  expressed  the  opinion 
that  under  present  conditions  a  correct  design  of  an  indus- 
trial substation  is  as  important  as  the  design  of  the  main 
generating  station   in   many   communities. 

Mr.  G.  W.  Brooks,  Philadelphia,  remarked  that  in  three- 
phase  installations  it  docs  not  seem  desirable  to  provide 
complete  duplicate  sets  of  transformers  because  the  desired 
results  can  be  obtained  by  installing  as  reserve  one  single- 
phase  transformer  rather  than  three  transformers  con- 
nected as  a  three-phase  group. 

In  closing  the  discussion  Mr.  Liversidge  called  attention 
to  the  fact  that  the  space  allotted  to  industrial  substations 
is  most  frequently  determined  by  the  owner  of  the  indus- 
trial establishment  who  sets  aside  for  this  purpose  the 
minimum  amount  of  space  in  which  the  apparatus  can  be 
placed.  In  reply  to  questions  by  Messrs.  Charles  Penrose 
and  Harold  Goodwin,  Philadelphia,  Mr.  Liversidge  stated 
that  the  amount  of  equipment  which  should  be  installed  for 
insuring  continuity  of  service,  such  as  double  bus-bars  or 
sectionalized  bus-bars,  is  determined  by  the  character  of 
service  to  be  rendered.  If  the  equipment  is  to  be  operated 
continuously  and  no  time  is  allowed  for  periodical  in.spec- 
tion  duplicate  apparatus  must  be  available,  but  if  the  serv- 
ice is  such  that  the  equipment  'can  frequently  be  in- 
spected and  is  idle  at  regular  intervals  such  added  expense 
is  often  not  justified.  He  claimed  that  with  modern  appa- 
ratus properly  installed  and  operated  central-station  serv- 
ice could  be  guaranteed  to  be  absolutely  reliable  so  far  as 
continuity  is  concerned. 


\  AKIATION  OF  ENERGY  COST  WITH   PLANT  SIZE 

III  a  paper  presented  by  Mr.  Paul  M.  Lincoln,  Pittsburgh, 
I 'a.,  three  reasons  were  assigned  for  substituting  central- 
station  for  isolated-plant  service.     These  reasons  are : 

1.  Because  tlie  first  cost  per  kilowatt  of  large  units 
entering  into  the  construction  of  a  large  plant  is  lower  than 
that  of  the  small  units  entering  into  the  construction  of  a 
small  plant,  thereby  reducing  the  first  cost  of  the  apparatus 
necessary  for  the  given  service  and,  therefore,  reducing  the  ^. 
annual  fixed  charges  thereon.    ^  y 

2.  Because  a  large  plant  inherently  can  be  operated  more 
economically  than  a  small  one,  and  because,  further,  the 
large  plant  can  afford  to  introduce  economies  which  would 
be  out  of  the  question  in  a  small  one.  ]■ 

3.  Because  of  the  existence  of  diversity-factor,  whereby    .^ 
I  kw  of  equipment  rating  in  a  central  station  will  serve  a 
tombined  load  that  would  take  considerably  more  than  i  kw 

if  each  part  of  that  combined  load  were  to  be  served  sepa- 
rately. 

Mr.  Lincoln  stated  that  there  are  two  arguments  that 
may,  with  reason,  be  urged  against  the  central  station 
method  of  supply.  The  first  is  that  the  central  station  re- 
quires the  addition  of  a  transmitting  and  distributing  sys- 
tem before  its  customers  can  be  supplied  and  the  cost,  up- 
keep and  losses  in  this  transmitting  and  distributing  sys- 
tem must  be  added  to  the  central  station  to  make  it  com- 
parable with  individual  customers'  plants.  This  argument 
is  entirely  legitimate,  as  far  as  it  goes,  but  it  does  not  go  ^ 
far  enough.  The  cost  and  losses  of  the  transmitting  and  . 
distributing  system  do  not  amount  to  enough  to  begin  to 
offset  the  advantages  on  the  part  of  the  central  station.  It 
is,  of  course,  possible  to  imagine  a  condition  where  the  cost 
and  losses  of  transmission  and  distribution  make  the  central 
station  supply  more  expensive  than  that  from  an  isolated 
plant,  but  this  means  that  the  proper  radius  of  the  station 
has  been  exceeded.  The  advantages  (in  the  matter  of  cost)  ^ 
of  the  central  stations  are  so  great  that  the  utmost  additions 
on  account  of  transmission  and  distribution,  and  still  main- 
tain good  regulation,  are  not  sufficient  to  permit  isolated 
plants  to  compete. 

The  second  argument  in  favor  of  the  isolated  plant  is 
that  during  the  season  that  heating  is  required  the  steam 
may  be  used  twice,  as  live  steam  for  energy  generation  and 
as  exhaust  for  heating.  This  is  also  a  legitimate  argument 
so  far  as  it  goes  and  its  complete  discussion  requires  much 
space.  In  general,  however,  it  can  be  shown  that  the  ad- 
vantages which  accrue  to  the  centralization  of  a  large 
amount  of  power  at  one  point  will  far  outweigh  the  advan- 
tage of  the  isolated  plant  even  when  it  is  coupled  with  the 
heating  proposition,  as  it  so  often  is. 

When  the  isolated  plant  is  used  for  heating,  one  must 
bear  in  mind  that  there  is  a  large  part  of  the  year,  cer- 
tainly more  than  one-half  of  it,  when  no  heating  whatever 
is  required  and  during  this  period  the  plant  must  accept  the 
losses  which  are  inherent  with  the  combination  of  energy 
generating  and  steam-heating  plant  using  the  same  steam. 
Another  thing  which  must  not  be  forgotten  is  the  daily  . 
diversity  between  the  heat  and  electricity  loads  in  the  iso- 
lated plant.  Take  for  example,  the  case  of  an  office  build- 
ing. The  building  will,  of  course,  cool  off  to  a  certain 
extent  during  the  night  and  it  is  required  that  it  be  brought 
to  a  certain  acceptable  temperature  by  the  time  the  office 
force  arrives  in  the  morning.  This  will  require  a  con- 
siderable amount  of  steam  during  the  early  morning  hours 
at  which  period  absolutely  no  use  is  made  of  energy  ior 
lighting  in  the  building  and  practically  none  for  motor 
service.  The  heavy  demand  for  energy  in  this  same  office 
building  will  occur  just  before  the  force  is  getting  readv 
to  leave  for  the  night  and  at  this  particular  period  of  t 
day  the  requirements  for  heat  are  at  a  minimum  becau- 
the  heat  inertia  of  the  building  is  sufficient  to  keep  up  the 
temperature  at  this  time,  and  it  is  useless  to  put  in  more 
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heat  at  the  time  when  the  force  is  getting  ready  to  leave. 
Therefore,  while  it  is  perfectly  true  that  the  same  steam  can 
be  used  economically  for  lighting  and  heating,  it  is  impos- 
sible so  to  arrange  a  combination  plant  of  this  kind  that 
the  diversity  in  time  requirements  for  the  different  kinds  of 
service  render  it  possible  to  make  complete  use  of  this 
advantage.  This  is  a  case  where  diversity  works  against 
and  not  for  economy. 

As  a  result  of  the  foregoing  analysis,  Mr.  Lincoln  ex- 
pressed the  opinion  that  there  are  only  two  reasons  why 
central  stations  do  not  supply  all  of  the  electric  service 
within  legitimate  reach  of  their  distributing  systems. 
These  are,  first,  because  the  rate  offered  by  the  central  sta- 
tion does  not  bear  a  suitable  relation  to  the  cost  of  the 
service  to  be  supplied,  and,  second,  because  the  prospective 
customer  has  some  motive  other  than  the  cost  of  the  sup- 
ply for  not  taking  his  service  from  the  central  station. 

Discussion 

Mr.  H.  A.  Hornor,  Philadelphia,  claimed  that  in  making 
estimates  concerning  the  cost  of  service  rendered  by  iso- 
lated plants,  central-station  managers  obtain  figures  that 
are  too  high,  while  the  isolated-plant  engineers  give  figures 
that  are  too  low.  He  expressed  the  opinion  that  when  the 
facts  are  properly  presented  to  isolated-plant  owners  by 
central-station  managers  the  number  of  isolated  plants  in 
central-station  territories  will  rapidly  become  smaller. 
'  Mr.  W.  C.  L.  Eglin,  Philadelphia,  remarked  that  the 
economy  of  isolated-plant  equipment  rapidly  becomes  less 
when  used,  yet  it  is  difficult  to  convince  isolated-plant  own- 
ers of  this  fact.  Although  little  difficulty  is  experienced  in 
convincing  a  factory  owner  that  it  is  not  to  his  advantage 
to  install  an  isolated  plant  initially,  yet  it  is  very  hard  to 
convince  the  owner  of  a  plant  now  in  service  that  it  is  to 
:his  advantage  to  scrap  his  plant  equipment  and  purchase 
energy  from  a  central  station. 

Mr.  C.  O.  Mailloux,  New  York,  called  attention  to  several 

,:ases  where  isolated-plant  service  was  found  to  be  much 

Tiore   economical   than   central-station    service.      One    of 

^here  was  a  large  sugar-refining  establishment,   in  which 

0,000  hp  was  needed  for  evaporation  processes.     In  this 

:ase  the  steam  was  produced  at  a  pressure  of  150  lb.  and 

itilized  at  10  lb.  after  having  passed  through  steam  engines 

ised  to  drive  electric  generators.     In  this  way  the  electrical 

•nergy  became   an  extremely   inexpensive   by-product.     A 

arge   portion   of   this   energy    is   being  used    for   electric 

ooking,  from  fifty  to  100  people  being  served  in  this  man- 

ler.    Mr.  Maillou.x  predicted  that  the  development  of  high- 

fficiency  tungsten  lamps  will  have  the  effect  of  decreasing 

|ne  number  of  isolated  plants,  because  when  such  lamps  are 

sed  the  cost  of  central-station  service  is  relatively  small 

lompared  with  the  cost  of  operating  an  isolated  plant. 

Dr.  M.  G.  Lloyd,  Chicago,  stated  that  in  comparing  iso- 

ited  plant  with  central-station  service,  it  is  not  proper  to 

ignore  the  high  cost  of  the  system  for  distributing  energy- 

■■om  the  central   station.     In  many  cases   the  cost   of  the 

listribiiting  circuits   and  equipment   is  equally  as  great  as 

jiat  of  the  generating  plant.     Although  the  peaks  of  the 

ighting  load  and  of  the  steam-heating  load  do  not  occur 

multaneously,  yet  it  is  improper  to  state  that  the  steam 

;ay  be  cut  off  from  office  buildings  late  in  the  afternoon. 

he  fact  of  the  matter  is  that  office  buildings  must  be  kept 

el!  heated  each  night  until,  say.  10  o'clock,  because  a  few 

the  tenants   remain    in   their   offices   until   this   hour  or 

Iter. 

Prof.  J.  P.  Jackson,  Harrisburg.  remarked  that  isolated- 
^ant  owners  are  usually  unwilling  to  acknowledge  that 
|>solescence  has  any  effect  on  the  relative  economy  of 
<erating  their  equipments  and  purchasing  central-station 
;ergy.  On  this  account  central-station  managers  often 
•  iperience  difficulty  in  convincing  isolated-plant  owners 
the  economies  involved  in  substituting  central-station 
rvice  for  isolated-plant  service. 


Kansas  Convention  at  Hutchinson 

The  sixteenth  annual  convention  of  the  Kansas  Gas, 
Water,  Electric  Light  and  Street  Railway  Association  was 
held  at  Hutchinson,  Kan.,  Oct.  9  to  11,  with  an  attendance 
of  over  100  members  and  guests.  Mayor  Frontron  welcomed 
the  convention  to  Hutchinson,  and  Mr.  B.  F.  Eyer,  of  Man- 
hattan, responded  on  behalf  of  the  association.  In  his 
official  address  President  L.  O.  Ripley,  of  Wichita,  dis- 
cussed matters  of  association  organization,  and  the  sub- 
ject of  affiliation  with  the  N.  E.  L.  A.  The  executive  com- 
mittee has  advised  against  this  step,  owing  to  the  fact  that 
the  Kansas  association  includes  other  than  electric  utili- 
ties. It  has  recommended,  also,  that  the  name  be  changed 
to  that  of  the  Kansas  Public  Service  Association. 

ILLUMINATION    TOPICS 

Mr.  F.  A.  Pielsticker,  of  Eldorado,  opened  the  technical 
program  with  an  interesting  paper  describing  an  ornamen- 
tal street-lighting  system  recently  installed  in  his  city  at 
moderate  cost.  An  abstract  of  this  paper  will  be  given  later 
in  these  columns.  Mr.  C.  L.  Bullock,  Wichita,  followed 
with  a  paper  on  natural-gas  transmission. 

Mr.  G.  R.  Walker,  St.  Louis,  Mo.  characterized  the  de- 
velopment of  the  new  nitrogen-filled  lamp  as  an  important 
step  in  the  progress  of  illumination.  He  also  explained 
how  burning  ordinary  lamps  below  rating  reduces  central- 
station  revenue.  Several  methods  of  avoiding  such  losses 
were  suggested,  among  them  being  that  of  dividing  a  city 
into  voltage  zones.  All  service  wires  in  one  zone  would 
then  supply  a  definite  voltage,  for  which  the  lamps  used  in 
that  zone  would  be  especially  designed.  The  nitrogen-filled 
lamp  was  also  described  further  by  Mr.  F.  T.  Benson,  Chi- 
cago, who  enumerated  its  advantages. 

Following  Mr.  Benson's  talk  the  session  adjourned  and 
the  members  boarded  trolley  cars  for  a  sight-seeing  trip. 
In  the  evening  a  smoker  was  held  in  the  club  rooms,  at  which 
Mr.  P.  Lloyd  Lewis,  of  Kansas  City,  Mo.,  explained  the 
purposes  of  the  Jovian  Order. 

Mr.  F.  B.  Uhrig,  Kansas  City,  Mo.,  read  a  paper  on 
"The  Treatment  of  Poles,"  which  he  illustrated  with 
stereoptican  views.  He  spoke  of  the  increasing  demand  for 
poles,  the  limited  supply  available,  and  the  resulting  neces- 
sity for  preserving  those  now  being  set.  The  suitability  of 
Michigan  and  Western  cedars  for  different  conditions  was 
brought  out,  and  the  theory  and  methods  of  preserving 
timber  against  decay  were  discussed.  Results  obtained 
from  tests  on  treated  and  untreated  poles,  as  well  as  on 
poles  whose  butts  have  been  reinforced  with  a  collar  of 
concrete,  were  also  described.  Mr.  Uhrig  closed  his  re- 
marks by  enumerating  some  of  the  advantages  of  concrete 
poles. 

IRRIGATION    WITH    MOTOR-DRIVEN    PUMPS 


Artificial  irrigation  in  western  Kansas  is  practical  and 
will  be  effective  in  increasing  the  production  of  grain  in 
the  state,  declared  Mr.  H.  B.  Walker,  state  irrigation  engi- 
neer, at  Friday  morning's  session.  The  annual  precipita- 
tion in  western  Kansas  is  about  20  in.,  which  is  insufficient. 
An  enormous  underflow  of  water,  however,  exists  beneath 
the  state  at  depths  varying  from  60  ft.  to  300  ft.  There  are 
two  and  three  separate  basins  in  some  localities,  and  the 
supply  does  not  seem  to  be  affected  when  drawn  upon  by 
individual  pumping  plants.  For  suitable  irrigation  at  least 
10  gal.  of  water  per  minute  per  acre  should  be  available. 
Mr.  Walker  therefore  advises  drilling  batteries  of  wells, 
each  10  in.  to  15  in.  in  diameter  and  30  ft.  from  center  to 
center,  connecting  a  common  suction  from  one  pump  onto 
such  a  group.  For  lifts  of  over  30  ft.  it  is  necessary  to 
sink  a  well  casing  and  install  pumps  at  the  bottom.  With 
electrically  driven  centrifugal  pumps  water  can  be  delivered 
to  irrigation  ditches  at  from  3  cents  to  9  cents  per  acre  per 
foot  of  lift.  Single-stage  pumps  are  preferable  for  lifts  of 
50  ft.  or  less,  while  multi-stage  pumps  are  desirable  for 
the  higher  lifts. 
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Most  of  ilic  dissatisfaction  cxpcricnccil  with  artificial 
iirigatidii  can  be  traced  to  igiiorancv  on  the  i)art  of  the 
operators  of  |iiiiiipiii|j  engines.  W  lien  drivnig  centrifugal 
pumps  such  engnies  must  be  operated  at  a  delniite  speed. 
Mr.  Walker  believes  that  electrically  driven  pumps  using 
central-station  energy  furnish  the  best  solution  for  the 
irrigatKin  problem. 

I)urin|,'  the  discussion  Mr.  Kiplcy  described  a  large  elec- 
tric |)umpiMg  plant  being  installed  on  a  farm  near  VVichita. 
rile  electric  service  company  there  paid  for  the  35-hp 
motor  and  the  pimips,  and  the  farmer  will  run  the  plant  to 
give  a  practical  demonstration  of  tlie  uscfidness  of  such 
an  installation.  Data  obtained  from  this  eipiipment  will  be 
used  in  (ixing  rates  for  future  service  to  oilier  farm  cus- 
tomers. 

Mr.  I';.  ]•;.  Wakefield,  of  Chicago,  delivered  an  interesting 
paper  on  "hire  Insurance,"  quoting  figures  to  show  that 
the  United  States  pays  more  for  its  fire  losses  than  all  other 
countries  put  together,  'loo  often  fires  which  cannot  be 
traced  to  other  causes  are  attributed  to  faulty  wiring.  Mr. 
Wakefield  closed  his  remarks  by  describing  the  layout  of 
a  central  station  ide.il  from  the  viewpoint  of  fire  preven- 
tion. 

"The  Manufacture  and  Installation  of  Concrete  I'oles" 
was  the  title  of  a  [japer  by  Mr.  C.  I,.  Brown,  of  Abilene. 
The  author,  who  is  a  central-station  man,  has  devoted  con- 
siderable effort  to  developing  and  improving  a  hollow 
rein  forced-concrete  pole  to  t.ike  the  place  of  cedar  poles 
for  overhead  transmission  work.  An  abstract  of  his  paper 
will  appear  later  in  these  columns. 

DISTRICT    IIEATINC.   AND   UTILITY  OI'EHATION 

"rcnfral-Station  Heating  in  the  Smaller  Cities"  was  the 
subject  discussed  by  Mr.  11.  C.  Kimbrough,  of  Chicago. 
Specific  examples  were  given  showing  the  elficiency  of  dis- 
trict heating  when  the  mains  are  properly  insulated,  and 
typicil  engineering  problems  were  discussed  to  indicate  the 
amount  which  can  be  legitimately  expended  to  inijirove  a 
system.  The  heating  plant  of  the  F.xcclsior  Springs  (Mo.) 
Water,  (ias  &  Kleclric  Company  vvas  described,  and  forms 
of  contracts  for  heating  were  reproduced. 

Mr.  A.  M.  Patten,  of  Topeka,  followed  with  a  descrip- 
tion of  the  district  heating  .system  in  his  own  city,  where 
several  hotels,  a  number  of  business  buildings  and  the 
Santa  I'e  Railroad  shops  are  served  with  steam  heat.  The 
fact  that  the  company  is  equipped  to  furnish  both  steam 
heat  and  electricity  is  of  value  in  kccjiing  out  isolated 
I>lants. 

"Some  General  I-'catiires  which  All  Public  Utilities  Have 
in  Common"  was  the  subject  on  which  Mr.  Patten  was 
scheduled  to  ni.ike  an  address.  His  paper  was  short  hut 
10  the  point,  bringing  out  some  interesting  features.  Bet- 
ter understanding  between  utilities  and  public  he  cited  as  a 
most  important  requirement  for  successful  operation.  If 
only  the  utility  which  occasioned  public  enmity  were 
adccled,  the  results  might  not  he  so  disastrous,  but  the  sen- 
timent once  developed  is  generally  directed  at  all  corpora- 
tions, guilty  or  innocent.  Fmployees  should  be  taught  the 
company's  policies  and  should  be  informed  that  il  is.  after 
all.  the  public  which  pays  their  salaries.  Utilities  should 
keep  in  touch  with  the  people  through  the  newspapers.  It 
is  better  thai  news  should  originate  from  the  right  source 
in  the  first  place;  ami  cordial  newspajicr  relations  are  ad- 
vised even  if  the  information  divulgcil  is  unsatisfactory  in 
character.    Good  service  is,  of  course,  essential  in  all  cases. 

In  the  discussion  which  followed  this  paper  Messrs.  I,. 
O.  Ripley,  W.  P..  Sweezy,  Junction  City.  Kan.;  II.  R. 
Summcrhayes,  of  Schenectady,  N.  Y.;  Louis  Bcndit,  Kan- 
sas rity.  Mo.,  and  C.  L.  Brown,  Abilene.  Kan.,  took  part. 
Much  of  this  di.scussion  grew  out  of  reports  that  consulting 
engineers  have  advised  cities  to  opcr.itc  their  own  plants 
and  furnish  service  at  lower  rates  than  is  possible  if  ex- 
penses  arc    to   be    paid.      The    engineers'    opinions    were 


formed  in  many  of  these  cases  without  having  investigated 
all  the  conditions,  it  was  contended,  but  such  reports  are 
nevertheless  harmful  in  producing  dissatisfaction  with 
existing  conditions. 

I'he  executive  committee  was  advised  to  correct  such 
fallacious  views,  and  it  was  also  suggested  that  operating 
data  covering  private  and  municipal  plants  would  be  valu- 
able for  comparison  in  checking.  I  be  opinion  generally 
expressed  was  that  the  state  commission  should  li.ivc  juris- 
diction over  municipal  as  well  as  privately  owned  plants, 
and  that  at  the  next  meeting  of  the  Legislature  steps  should 
be  taken  to  amend  the  utility  law  in  this  direction.  In, 
closing  the  di.scussion  President  Ripley  declared  that  the 
commission  should  protect  the  investor  as  well  as  the  pub- 
lic, and  should  not  allow  confiscation  of  property  or  mis- 
representation of  facts. 

ELECTRICAL  INSTALLATIONS 

Mr.  II.  R.  Sunimerliaycs,  of  Schenectady,  N.  Y.,  ne.xi 
abstracted  his  general  resume  on  recent  developments  and 
tendencies  in  electrical  apparatus,  mentioning  brielly  such 
topics  as  the  use  of  temperature-measuring  coils  in  gen- 
erators and  transformers,  design  of  large  generators  and 
transformers  with  high  internal  reactance,  competition  ol 
Diesel  engines  with  small  turbines,  development  of  nitro-| 
gen-filled  tungsten  lamps,  etc. 

Mr.  C.  A.  I'"ees,  engineer  with  the  Kansas  City  Gas  S 
I'^lectric  Company,  Wichita,  read  a  paper  entitled  "Deter 
mining  (J|)erating  Costs  of  Power  Installations,"  whicl 
gave  a  synopsis  of  methods  of  ascertaining  costs  of  opera 
tion  when  energy  is  generated  or  imrchased.  An  cnginccrin^ 
study  of  the  layout  of  a  plant  in  advance  will  simplify  sucl 
classification  of  expenses.  (  onsidcrabic  insight  int( 
operating  problems  may  be  secured  by  interviewing  em 
ployees.  Through  conversations  with  engineers  of  isolate) 
plants  subjects  are  often  also  brought  up  which  show  th' 
advantages  of  central-station  energy.  The  speaker  de 
scribed  methods  of  selecting  types  of  motor  drive  (whethc 
individual  or  group)  for  use  in  factories.  Methods  of  esti 
mating  the  power  retpiired.  and  the  load  factor  obtainei 
under  different  arrangements  were  also  discussed. 

Messrs.  W.  E.  Swee/.y,  Junction  City,  and  \V.  A.  Scot 
horn,  Wichita,  took  jiart  in  the  discussion  on  energy  con 
sumption  required  for  milling  grains  under  difTeren 
weather  conditions.  .Mr.  Scothorn  said  that  in  a  8o-barr< 
to  120-barrel  establishment  3.5  kw-hr.  to  7  kw-hr.  is  r« 
quired  per  barrel  of  grain  milled.  Mr.  Fee  gave  fror 
()  kw-hr.  to  7  kw-hr,  per  barrel  as  the  range  in  consumptior 

KllL/fATION   AND   UTILITY  VALUATION 

Dean  P.  F.  Walker  of  the  engineering  school  of  Kansa 
University,  Lawrence,  described  the  latter's  correspondenc 
course  arranged  for  the  education  of  central-station  en: 
ployees.  The  course  will  be  inexpensive  and  will  be  sim 
lar  to  that  inaugurated  by  the  University  of  Wisconsii 
Work  of  a  practical  nature  is  being  mapped  out  for  boih 
.ind  engine-room  employees.  Dean  Walker  solicits  8U|' 
gcslions  from  central-station  managers  and  supcrintei' 
ilenls.  President  Ripley  and  others  joined  in  he.irt 
recommendations  of  the  work,  and  promised  their 
operation. 

Prof.  George  Shaad,  of  K.msas  University,  I.awrenc 
read  an  interesting  paper  on  "Int.mgible  X'atues  and  The 
Relation  to  the  Valuation  of  Public  lltilitics."  Subjects  ■ 
valuation,  determination  of  rates,  franchises,  and  goo 
will  were  discussed.  The  speaker  favored  putting  Jta 
commissions  in  control  of  municipally  owned  utilitii 
Rales  should  be  fixed  according  to  cost  of  production,  ai 
should  represent  a  reasonable  return  on  physical  value  pi 
intangible  value.  In  states  where  commissions  prevent  '' 
necessary  competition,  franchises  and  good-will  have 
capital  value,  the  speaker  asserted.  "Going  value"  c.t 
estimated  by  logical  methods  and  Professor  Shaad  ht\u 
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should  be  capitalized  along  with  early  losses  in  operation. 
A  discussion  followed  regarding  capitalization  of  dis- 
counts on  bond  issues,  in  which  Messrs.  Sweezy,  Ripley  and 
H.  W.  Magruder,  Liberal,  took  part.  A  diversity  of  opin- 
ion was  brought  out,  the  contention  being  whether  the  dis- 
cbunt should  be  charged  to  capital  account,  operating  ex- 
penses, or  profit  and  loss. 

INTEB.VAL-COMBUSTION     E.VCI.VES 

A  paper  was  read  at  the  evening  session  by  Mr.  F.  L. 
Weakly,  Kansas  City,  Mo.,  on  the  "Internal-Combustion 
Engine."  The  speaker  said  that  oil  engines  give  a  more 
uniform  turning  moment  than  gas  engines,  and  are  hence 
better  suited  to  driving  generators.  Although  the  price  of 
gasoline  is  continually  rising,  Mr.  Weakly  believes  that 
crude  oil  will  be  subject  to  the  same  changes  in  price  as 
coal.  Crude-oil  engines  of  moderate  size  should  operate  at 
a  cost  of  1.25  mills  per  brake  hp-hour  at  full  load,  and 
maintenance  should  not  exceed  60  cents  per  1000  hp-hours. 
A  table  was  shown  comparing  the  cost  of  power  from  crude 
oils,  fuel  oil,  and  distillates. 

Mr.  Louis  Bendit,  Kansas  City.  Mo.,  followed  with  a 
brief  talk  on  the  same  subject.  Oil  engines,  he  suggested, 
can  be  installed  by  central  stations  in  isolated  districts  to 
educate  the  people  of  the  locality  to  the  advantages  of 


electric  service.  Then  after  a  load  has  been  built  up,  trans- 
mission lines  can  be  erected  to  connect  the  central  station 
with  the  new  community,  the  oil-engine  set  being  mean- 
while installed  to  develop  another  locality. 

FINANCING   OF    PUBLIC    UTILITIES 

In  the  absence  of  Mr.  H.  P.  Wright,  Kansas  City,  Mo., 
his  paper  on  "Financing  of  Public  Utilities"  was  read  by 
President  Ripley.  Obligations  and  fixed  charges  should  be 
50  arranged  that  they  may  be  settled  from  surplus  earn- 
ings, declared  the  author.  The  conditions  contained  in 
franchises  should  be  satisfactory  to  begin  with,  for  they  can 
seldom  be  changed  after  acceptance.  Bond  issues  should 
lot  exceed  50  per  cent  of  the  value  of  the  property,  Mr. 
Wright  believes.  Stock  should  be  controlled  by  the  com- 
non  stockholders,  and  the  preferred  stock  issue  should 
■epresent  only  half  the  common  stock.  Modern  equipment 
■hould  be  installed,  and  stockholders  should  be  informed 
>eriodically  of  the  physical  condition  of  the  plant  and  the 
ocal  political  situation. 

Mr.  Charles  D.  Bell,  of  Wichita,  Kan.,  delivered  the  last 
•aper  on  the  program,  which  was  entitled  "Some  Features 
n  the  Organization  and  Development  of  an  Interurban 
Uilroad."     He  said  that  interurban  freight  traffic  can  be 


considerably  increased  when  there  is  an  interchange  of 
cars  with  steam  roads.  Most  of  the  freight  of  an  interur- 
ban line  can  be  carried  during  the  night  after  regular 
passenger  traffic  has  ceased,  utilizing  off-peak  hours  of 
plant  operation.  Other  subjects  touched  upon  were  those 
of  handling  and  estimating  traffic,  construction  features, 
equipment,  attitude  of  the  public,  and  treatment  of  em- 
ployees. 

NEW    OFFICERS    AND    NEXT    MEETING    PLACE 

On  F"riday  evening,  Mr.  M.  T.  Flynn,  Kansas  City,  Kan., 
chairman  of  the  nominating  committee,  submitted  recom- 
mendations for  new  officers.  These  were  accepted  by  vote 
of  the  association  and  the  election  announced  as  follows : 
President,  Mr.  A.  L.  Newman,  Arkansas  City;  first  vice- 
president,  Mr.  H.  W.  Magruder,  Liberal ;  secretary-treas- 
urer, Mr.  Ivor  Thomas.  Wichita;  chairman  of  the  executive 
committee,  Mr.  L.  O.  Ripley,  Wichita. 

Mr.  Newman,  the  president-elect  of  the  Kansas  asso- 
ciation, is  the  secretary-treasurer  and  manager  of  the 
Arkansas  City  (Kan.)  Gas  &  Electric  Light  Company, 
with  which  he  has  been  connected  since  1905. 

The  1914  meeting  of  the  association  will  be  held  at  Ar- 
kansas City,  Kan.,  some  time  in  October. 

During  the  Hutchinson  convention  Messrs.  J.  F.  Spring- 
field and  W.  A.  Scothorn  entertained  the  delegates  with 
trolley  car  and  railroad  trips  to  points  of  interest  about 
the  city. 


Public  Service  Commission  News 

MASSACHUSETTS    COMMISSION 

The  Public  Service  Commission  has  issued  a  finding  ap- 
proving by  a  vote  of  4  to  i  the  petition  of  the  New  York, 
New  Haven  &  Hartford  Railroad  for  authority  to  issue  6 
per  cent  convertible  debenture  bonds  at  part  to  the  amount 
of  $67,552,000,  to  meet  the  cost  of  improvements  and  re- 
tire floating  indebtedness.  The  decision  involves  an  inter- 
pretation by  the  board  of  the  financial  sections  of  the  1913 
public  service  commission  act,  and  follows  protracted  and 
heated  hearings.  The  board  finds  that  the  company's 
floating  debt  and  prospective  equipment  funding  are  neces- 
sary and  proper;  that  the  commission  has  authority  to 
permit  the  issue  of  bonds  convertible  into  stock  at  par, 
although  such  action  has  never  before  been  taken  in 
Massachusetts;  that  the  6  per  cent  rate  of  interest  is  proper 
and  necessary  in  the  present  market  conditions;  that  the 
capital  stock  of  the  company  is  sufficient  to  warrant  the 
issue  under  the  act  of  1913,  and  that  if  the  company  were 
required  to  issue  short-time  notes  to  meet  its  financial 
needs,  the  cost  would  be  excessive  and  the  remedy  but 
temporary.  The  proposed  2><  per  cent  underwriting  com- 
mission for  the  Morgan  banking  house  is  condemned  as  not 
in  accord  with  ethical  standards  or  sound  public  policy,  in 
view  of  the  directoral  relations  existing.  Commissioner 
George  W.  Anderson  filed  a  dissenting  report.  It  is  under- 
stood that  some  of  the  funds  raised  on  the  issue  will  be  ap- 
plied to  electrification  work  on  the  New  Haven  system. 

OHIO    COMMISSION 

The  Public  Utilities  Commission,  realizing  that  the  bond 
market  is  not  in  such  condition  as  to  enable  a  company 
to  sell  its  securities  advantageously,  has  granted  the  Valley 
Light  &  Power  Company  of  Maumee  authority  to  borrow 
money  on  its  issue  of  $49,000  first-mortgage  bonds.  A 
condition  is  made  to  the  effect  that  the  amount  borrowed 
must  not  be  less  than  80  per  cent  of  the  face  value  of  the 
bonds. 

The  Ohio  Fuel  &  Supply  Company  has  been  given 
authority  to  absorb  the  Cambridge  Light  &  Fuel  Company 
by  purchasing  the  remainder  of  the  stock  from  individual 
stockholders  at  $45,000.     The  stock's  par  value  is  $25,000. 
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Current  News  Notes 


Passenger  Caks,  Not  Pleasure  Cars. — At  the  sugges- 
tion of  Mr.  George  Harvey  Jones,  former  chairman,  the 
Chicago  Section  of  the  Electric  Vehicle  Association  is 
endeavoring,  so  far  as  its  influence  extends,  to  use  the  term 
electric   "passenger"   cars   rather   than   electric   "pleasure" 

cars. 

o     *      *       ' 

Klectric-Service  Plant  at  Nome  Destroyed. — .-\  great 
stonn,  beating  in  from  Bering  Sea,  laid  waste  a  large  por- 
tion of  Nome,  Alaska,  on  Oct.  5  and  6.  It  is  said  that  one- 
half  of  the  little  city  has  been  destroyed,  the  damage  being 
estimated  at  $1,000,000.  Among  other  losses,  the  electric- 
light  plant  is  reported  as  wrecked.  This  is  probably  the 
generating  station  of  the  Seward  Peninsula  Power  Com- 
pany. 

*  *     * 

Ice  Plants  Almost  as  Numerous  as  Central  Sta- 
tions.— Mr.  Van  der  Vaart  in  reviewing  the  growth  of  the 
refrigerating  industry  before  the  International  Congress  of 
Refrigeration  at  Chicago  recently  said  that  there  are  about 
3500  ice-manufacturing  plants  in  the  United  States, 
equipped  with  machinery  capable  of  producing  between 
18,000,000  tons  and  20,000,000  tons  of  ice  annually.  The 
capital  invested  in  the  ice-making  industry  alone  he  esti- 
mated to  be  not  less  than  $150,000,000. 

*  *     * 

Electricity  on  a  Georgia  Farm. — A  Georgia  farmer 
whose  pasture  is  skirted  by  the  high-tension  line  of  a  trans- 
mission company  recently  had  a  couple  of  fine  cattle  struck 
by  lightning  during  a  severe  thunderstorm.  Without  delay 
he  brought  suit  against  the  power  company.  When  the 
latter's  surprised  attorneys  questioned  the  plaintiff  concern- 
ing grounds  for  his  attack,  he  gravely  explained  that  he  had 
lived  there  "twenty  years"  and  yet  never  until  the  erection 
of  the  electric  wires  had  lightning  ever  struck  those  cows. 
Therefore  he  concluded  to  hold  the  electric  company  re- 
sponsible. 

*  *     * 

Wireless  Aids  Banana  Trade. — The  proposed  imposi- 
tion of  a  tax  on  the  importation  of  bananas  has  served  to 
draw  attention  to  the  remarkable  organization  of  the  busi- 
ness of  transporting  bananas.  The  fruit  is  packed  while 
green  and  rushed  thousands  of  miles  in  a  few  days  before 
it  ripens.  So  carefully  is  this  business  of  transportation 
organized  that  millions  of  bananas  are  brought  from  the 
tropics  and  sold  so  cheaply  as  to  be  within  reach  of  all.  As 
a  precaution  against  loss  due  to  the  ripening  of  the  fruit 
because  of  a  delay  in  transportation,  every  fruit  vessel  is 
equipped  with  a  wireless  plant.  If  a  fruit  vessel  be  delayed, 
a  wireless  call  is  quickly  .sent  out  for  help  and  assistance 
is  rushed  to  the  disabled  vessel,  .so  that  the  shipment  is 
expedited  in  every  way. 

*  *     * 

Labor  Law  in  New  York. — Attorney-General  Carniody 
of  New  York  State  has  rendered  an  opinion  on  the  new 
labor  law  which  became  effective  on  Oct.  i,  providing  for 
one  day  of  rest  for  employees  of  factories  and  mercantile 
establishments.  The  opinion  was  rendered  in  answer  to 
a  letter  from  Mr.  William  C.  Rogers,  Acting  Commissioner 
of  Labor,  who  said  that  he  was  in  doubt  as  to  whether  the 
law  should  be  applied  to  engineers  and  firemen  in  water- 
works pumping  stations  and  to  engineers,  firemen  and 
other  employees  in  private  and  municipal  gas  and  electric 
light  manufactories.  The  opinion  of  the  Attorney-Gen- 
eral is  that  engineers,  firemen  and  other  employees  and  pri- 
vate gas  and  electric  manufactories  come  within  the  mean- 
ning  of  the  act  except  as  they  are  particularly  excluded 
therein.  He  bdievcs  that  an  electric  light  corporation 
comes  within  the  definition  of  a  factory  and  that  municipal 
gas  and  electric  light  plants  are  included  within  the  law. 


Trenching  Through  Stone  with  Wires  and  Abrasivb.' 
— To  accommodate  electric-power  cables  which  will  cross 
the  River  Seine  on  the  300-year-old  Pont  Neuf,  Paris,  a 
trencli  4  ft.  wide  and  7.5  ft.  deep  is  being  cut  through  the 
solid  masonry  and  flint-rock  concrete  of  the  bridge  struc- 
ture with  the  aid  of  helicordial  wires  and  abrasive  powder. 
The  section  trenched  in  this  way,  550  ft.  in  length,  was 
found  to  be  too  hard  to  be  attacked  by  tools,  while  explo- 
sives were  excluded  for  fear  of  weakening  the  venerable 
arches.  Four  parallel  wire  cuts  were  made  in  each  of  the 
three  sections,  each  roughly  200  ft.  in  length.  An  i8-hp 
motor  operated  the  continuous-belt  cutting  wires,  which 
were  held  taut  by  weights,  while  abrasive  powder  was  fed 
into  the  kerfs. 


SOCIETY  MEETINGS 

Dallas  Electrical  Display. — Oct.  31  will  be  known  as 
■'Jovian  and  Electrical  Men's  Day"  at  the  Dallas  (Tex.)f 
State  Fair.  Arrangements  have  been  made  for  an  electrical 
street  parade  at  night  when  the  residences  and  along  the 
route  will  be  kept  in  darkness  to  heighten  the  effect  of  the 
electrical  illumination  provided  by  the  floats. 


New  England  Wireless  Society. — Interest  in  wireless, 
telegraphy  has  been  stimulated  in  New  England  by  th< 
recent  alliance  of  the  wireless  societies  of  Tufts  College 
Harvard  University  and  the  Massachusetts  Institute  0: 
Technology  with  the  original  body,  the  New  England  Wire 
less  Society.  Mr.  Harold  B.  Richmond,  12  George  Street 
Medford,  Mass.,  is  secretary  of  the  allied  societies. 
*     *     * 

Welfare  Efficiency  Convention. — The  Pennsylvani; 
Industrial  Welfare  and  Efficiency  Convention  will  be  heU 
at  Harrisburg,  Oct.  28,  29  and  30,  under  the  auspices  0 
the  Engineers'  Society  of  Pennsylvania.  The  conference 
has  been  called  by  Prof.  John  Price  Jackson,  formerly  deai 
of  the  School  of  Engineering  of  Pennsylvania  State  Col 
lege,  the  recently  appointed  commissioner  of  labor  and  inj 
dustry  of  the  State  of  Pennsylvania.  Representatives  0 
industrial  establishments,  engineers,  contractors  and  othe 
employers  of  labor  and  heads  of  the  various  state  depart 
ments  coming  in  contact  with  engineering  and  industria 
aflfairs  will  take  part  in  the  convention.  An  exhibition  wi' 
be  held  in  connection  with  the  convention  from  Oct.  2 
to  Oct.  31  in  the  building  of  the  Harrisburg  Railwa)! 
Company.  A  program  of  papers  covering  a  wide  range  « 
subjects  has  been  arranged.  The  meetings  are  to  be  hel, 
at  the  State  Capitol.  Mr.  George  S.  Comstock,  presider 
of  the  Engineers'  Society  of  Pennsylvania,  will  preside  a 
the   convention. 

«     *     * 

New  York  I.  E.  S. — At  a  meeting  of  the  New  Yor 
Section  of  the  Illuminating  Engineering  Society  held  0 
Oct.  9,  Mr.  Norman  Macbeth  reported  his  observations  0 
the  recent  Pittsburgh  convention  of  the  society,  giving 
brief  outline  of  the  main  convention  features  and  abstract 
of  the  papers  and  discussions.  Mr.  A.  L.  Powell  presents 
the  paper,  of  which  he  and  Mr.  Clarence  L.  Law  were  th 
authors,  entitled  "Distinctive  Store  Lighting."  This  pap< 
was  illustrated  with  lantern  slides  and  auto-chrome  cole 
plates.  It  was  discussed  by  Messrs.  G.  A.  Stickney,  V.  I 
Lansingh  and  J.  B.  Taylor  with  special  reference  to  the  U5| 
of  colored  lantern  slides.  The  ne.xt  meeting  of  the  sectio, 
will  be  held  jointly  with  the  New  York  Section  of  tl 
National  Electric  Light  Association,  in  the  Edison  AudJ 
torium.  Twenty-seventh  Street,  on  Nov.  17.  The  neon-tti* 
lamp  will  be  demonf^ated  and  discussed.  Street  lightic 
abroad  will  be  discussed  at  the  December  meeting,  whic 
will  be  held  in  co-operation  with  the  Municipal  Arts  Societ 
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The  "  1912  Extension  "  to  Fisk  Street  Station 


Very  large  turbo-generators,  including  one  25,000-kw. 
unit  imported  from  England — Some  details  of  the 
latest    example    of   power-house    design     in    Chicago 


UNUSUAL  interest  attaches  to  the  "1912  Extension," 
as  it  is  called  of  the  Fisk  Street  generating  sta- 
tion of  the  Commonwealth  Edison  Company  of 
Chicago.  Work  on  this  extension  has  been  delayed  for 
various  causes,  and  is  still  under  way,  although  it  was  on 
March  2^,  1912,  that  the  Electrical  World  contained  the 
announcement  that  the  company  had  placed  an  order  with 
Messrs.  C.  A.  Parsons  &  Company,  Ltd.,  Kewcastle-on- 
Tyne,  England,  for  a  25,000-kw  horizontal  turbo-genera- 
tor to  be  erected  in  an  extension  to  the  widely  known 
Fisk  Street  generating  station.  Later  a  20,000-kw  hori- 
zontal turbo-generator  was  ordered  from  the  General 
Electric  Company  of  this  country  for  the  same  addition  to 
the  generating  station.  The  parts  of  the  English  unit  have 
been  delivered  in  Chicago,  being  imported  iri  bond  to  the 
point  of  destination. 

The  Fisk  Street  extension  possesses  a  great  degree  ot 
interest,  partly  from  the  large  side  of  the  units  employed 
(although  a  30,000-kw  horizontal  General  Electric  unit  has 
been  ordered  more  recently  for  the  Northwest  station  of 
the  Commonwealth  Edison  Company),  partly  from  the  fact 
that  it  marks  a  departure  from  the  vertical  steam-turbine 
units  previously  installed  by  this  company,  partly  from  the 
ingenious   and   compact    arrangement   of   the   steam-raising 


equipment,  and  partly  from  the  international  character  of 
the  undertaking.  The  English  unit  was  designed  and  built 
under  the  personal  supervision  of  Sir  Charles  A.  Parsons, 
perhaps  the  leading  authority  on  steam-turbine  engineer- 
ing; the  English  consulting  engineers  for  the  work  are 
Messrs.  Merz  &  McLellan,  of  Newcastle-on-Tyne  and  Lon- 
don, while  the  American  consulting  engineers  of  the  Com- 
monwealth Edison  Company,  Messrs.  Sargent  &  Lundy,  of 
Chicago,  have  the  immediate  responsibility  for  the  execu- 
tion of  the  work,  having,  in  conjunction  with  the  electrical 
engineers  of  the  company,  designed  all  of  the  company's 
generating  stations. 

GENERAL    FEATURES 

Extending  from  the  south  end  of  the  existing  station, 
which  has  a  service  rating  of  120,000  kw,  the  addition 
under  construction  extends  for  a  distance  of  200  ft.  to  the 
South  Branch  of  the  Chicago  River.  The  width  of  the 
extension  is  about  265  ft.,  while  the  older  portion  of  the 
building  is  240  ft.  wide.  The  entire  station,  when  com- 
pleted, will  be  about  675  ft.  long  and  will  be  a  harmonious 
and  imposing  architectural  unit.  The  switch-house  is  be- 
ing extended  also  to  correspond  to  the  generating-station 
requirements. 


FIG.    I GE.N'ERATOR    END    OF   25,000-KW    ENGLISH    UNIT    FOR    COMMONWEALTH    EDISON    COMPANY   OF    CHICAGO 
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The  equipment  now  in  service  at  the  Fisk  Street  sta- 
tion consists  of  ten  vertical  Curtis  steam  turbines  and  Gen- 
eral Electric  alternators  rated  at  12,000  k\v  each.  The 
new  turbo-alternators  are  of  the  horizontal  type  and  space  is 
left  for  two  other  horizontal  units  between  the  turbo-genera- 
tors now  going  in  and  the  west  wall  of  the  station.  A  tow 
of  boilers  extending  east  and  west  provides  steam  for  each 
of  tlie  new  units.  Two  of  these  groups  of  boilers  are  now 
about  to  be  installed,  space  being  left  for  two  others.  One 
smokestack,  250  ft.  high  above  the  boiler-room  floor  and 
19  ft.  in  inside  diameter,  will  serve  the  boiler  equipment 
for  two  units. 

Co.-\L   AND   Ash-Handling   EguiPMENT 

Cars  loaded  with  coal  are  brought  into  the  train  shed  on 
the  east  side  of  the  station.  Two  railroad  tracks  are  pro- 
vided and  coal  may  be  dumped  directly  from  tlie  cars  into 


Removal  of  ashes  will  be  accomplished  by  means  of 
small  electrically  driven  ash  cars  operating  in  the  boiler- 
room  basement.  These  cars  discharge  into  a  receiving 
hopper  which  delivers  the  ashes  to  the  bucket  conveyors, 
by  which  they  are  elevated  to  a  storage  bunker  above  the 
tracks  in  the  train  shed.  From  this  point  the  ashes  are  dis- 
charged into  cars  for  removal. 

The  rating  of  the  coal  bunkers  for  the  Parsons  25,000- 
kw  unit  is  225  tons  per  boiler.  In  addition  there  are  four 
storage  bunkers  placed  overhead  in  the  train  shed,  with  an 
aggregate  rating  of  3360  tons  and  receiving  hoppers  having 
a  rating  of  1320  tons.  The  ash  storage  in  the  train  shed 
amounts  to  1180  tons. 

Boilers  and  Economizers 

For  each  of  the  new  generating  units  the  boiler  equip- 
ment will  consist  of  four  marine-type  Babcock  &  Wilcox 


FIG.    4 STEAM    END   OF    25,000-KW    ENGLISH    UNIT    FOR    COMMONWEALTH    EDISON    COMPANY   OF   CHICAGO 


nceiving    hoppers    above    the    primary    coal    crusher. 

ndola  cars  are  used,   the   fuel   may   be  unloaded  by 

'>iu-bucket   cranes    and    dropped    from    the    side    into   the 

|rusher  hopper.     The  general  arrangement  is  shown  clearly 

1     the     general     cross-section     drawing.       The     primary 

'cr  is  intended  to  reduce  all  lumps  of  coal  to  about 

ur  4-in.  pieces.  By  a  system  of  bucket  conveyors  the 
';d  is  elevated  to  a  point  above  the  boiler-room  coal  bunk- 
's and  delivered  to  secondary  crushers.  After  being  re- 
'ped  to  0.75  in.  size  the  coal  is  taken  by  a  belt  conveyor 
mnecting  at  right  angles  to  the  bucket  conveyors  and 
livered  to  the  bunkers  over  the  boilers.  The  bucket  con- 
•yors  have  a  rating  of  175  tons  of  coal  per  hour  each  at  a 
1  eed  of  45  ft.  per  minute.  The  belt  conveyor  will  have  a 
Tiilar  rating  at  a  speed  of  250  ft.  per  minute.  The  bucket 
■nveyors  are  furnished  by  the  Mead-Morrison  Company, 
e  belt  conveyor  by  the  Robins  Conveying  Belt  Coni- 
n.v.  and  the  crushers  bv  Messrs.  Orton  &  Steinbrenner. 


water-tube  boilers.  These  boilers  are  to  be  equipped  with 
chain-grate  stokers,  superheaters  and  steel-incased  set- 
tings. The  arrangement  of  the  boilers  is  shown  in  the 
drawing  giving  the  general  cross-section  and  longitudinal 
section  of  the  new  iwrtion  of  the  generating  station.  The 
boilers  are  unusually  wide,  and  each  one  contains  12,200 
sq.  ft.  of  heating  surface  with  about  20  per  cent  of  super- 
heating surface.  Each  boiler  is  provided  with  two  chain- 
grate  stokers  separated  by  a  wall  of  fire  brick,  which  comes 
slightly  above  the  surface  of  the  grates.  These  stokers  are 
each  10  ft.  6  in.  wide  and  13  ft.  long,  and  are  designed  to 
burn  a  maximum  of  45  lb.  of  coal  per  square  foot  of  grate 
surface.  Each  boiler  is  designed  to  evaporate  80,000  lb. 
of  water  per  hour  under  maximum  working  conditions. 
The  maximum  working  pressure  is  225  lb.  per  square  inch, 
and  the  normal  pressure  210  lb.  (gauge).  The  super- 
heaters are  designed  to  give  about  225  deg.  Fahr.  superheat 
when  operating  at  or  near  the  maximum  capacity. 
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As  shown  in  the  sectional  drawings,  the  economizers  are 
placed  above  the  boilers.  There  is  one  economizer  for  each 
boiler.  Each  economizer  contains  8500  sq.  ft.  of  heating 
surface,  provided  by  528  12-tt.  tubes  arranged  in  three 
groups  and  in  staggered  rows.  The  three  groups  are  con- 
nected in  series  as  regards  water  circulation.  There  are 
sixteen  sections  of  tubes  in  each  group.  The  circulation  in 
each  group  is  up  the  first  eight  sections,  down  the  next  four 
and  up  the  last  four.  Each  economizer  is  equipped  with 
an  induced-draft  fan  having  a  rating  of  80,000  cu.  ft.  per 
minute  and  designed  to  maintain  1.5  in.  draft  in  the  uptake 
of  the  boiler.  The  economizers  are  designed  to  raise  the 
temperature  of  the  feed  w^atr  about  150  deg.  under  ordi- 
nary operating  conditions.  The  equipment  is  furnished  by 
the  B.  F.  Sturtevant  Company. 

Parsons  25,000-Kw  25-CycLE  Uxit 

Imported  generating  units  are  rare  in  electric-service 
stations  in  the  United  States.  Much  interest  is  taken, 
therefore,  in  Unit  Xo.  11  of  the  Fisk  Street  addition,  which 
is  the  one  which  has  come  from  England.  The  machine 
has  a  maximum  continuous  rating  of  25,000  kw.  The 
steam  turbine  is  a  Parsons  machine  and  is  designed  with 
separate  high-pressure  and  low-pressure  cylinders.  The 
low-pressure  cylinder  is  arranged  on  the  double-flow  prin- 
ciple, as  is  customary  in  units  of  this  large  size.  Accom- 
panying this  article  are  two  photographs  of  the  completed 
unit  set  up  in  the  Heaton  works  of  the  manufacturer  in 
Newcastle.  One  picture  shows  the  steam  end  of  the  great 
machine  and  the  other  the  electrical  end.  The  exciter, 
mounted  at  the  end  of  the  shaft,  is  shown  in  the  latter  pic- 
ture. In  each  picture  the  top  half  of  the  low-pressure 
cylinder  casing  has  been  removed  for  purposes  of  inspec- 
tion. A  drawing  is  also  given  showing  a  longitudinal 
section  of  the  new  Parsons  unit  and  a  cross-section  of  the 
condensing  apparatus  and  condenser  pit.  The  arrange- 
ment of  the  condenser  is  entirely  new  in  this  country.  The 
whole  unit  is  about  75  ft.  long  and  18  ft.  wide.  The  speed 
of  operation  is  750  r.p.m. 

The  generator  will  produce  three-phase  25-cycle  current 
at  4500  volts.  It  is  not  designed  to  be  self-ventilating,  and 
no  vanes  are  provided  on  the  rotating  field.  A  separate 
motor-driven  fan  is  to  be  installed  for  ventilating  the  gen- 
erator. 

N'ormal  conditions  of  operation  for  the  Parsons  turbine 
contemplate  steam  pressure  of  200  lb.,  superheat  at  200 
deg.  Fahr.  and  a  vacuum  of  29  in.  The  turbine  is  designed 
to  develop  its  best  economy  when  the  generator  is  deliv- 
ering an  output  of  20.000  kw,  but  the  unit  is  capable  of 
delivering  continuously  a  maximum  output  of  25,000  kw. 
Further,  the  machine  is  capable  of  caring  for  an  excess  de- 
mand of  about  10  per  cent  in  case  of  short  fluctuations  in 
the  load. 

The  governing  mechanism  operates  on  the  pulsating 
principle,  giving  320  admissions  of  steam  per  minute. 
When  the  output  is  increased  above  20,000  kw,  a  secondary 
governor  valve  comes  into  action,  admitting  high-pressure 
steam  into  the  second  stage.  The  atmospheric-relief  con- 
nection is  taken  ofif  from  the  pipe  connecting  the  high- 
pressure  and  low-pressure  cylinders  of  the  turbine,  but  two 
safety  valves  are  provided  on  the  low-pressure  casing. 

Excitation  is  provided  at  a  maximum  potential  of  250 
volts.  The  potential  of  the  station  alternating-current  bus- 
bars is  9000  volts,  and  therefore  compensating  transform- 
ers wound  for  4500/9000  volts  are  to  be  placed  between 
the  generator  terminals  and  the  busbars.  These  compen- 
sators will  have  an  effective  reactance  of  4  per  cent. 

1  Condensing  Equip.ment 

As  shown  by  the  sectional  drawing  of  the  Parsons  unit, 
the  condenser  shell  is  virtually  suspended  beneath  the 
casing  of  the  low-pressure  turbine  cylinder.  Part  of  the 
weight  of  the  condenser  will  be  supported,  however,  upon 
spring  bearings   carried    on    beams    set    into    the    concrete 


foundations.  The  condenser  is  designed  for  a  normal 
rating  of  230,000  lb.  of  steam  per  hour,  a  maximum  rating 
of  300,000  lb.  and  an  ultimate  ma.ximum  for  abnormal  con- 
ditions of  350,000  lb.  per  hour.  It  will  contain  39,278  sq.  ft. 
of  tube  surface,  composed  of  brass  tubes  15  ft.  long  and  I 
in.  in  outside  diameter.  In  addition  to  this  main  condenser 
a  feed-water  heater  section  is  to  be  built  in  the  steam  en- 
trance to  the  condenser  and  is  to  contain  470  sq.  ft.  of 
surface.  The  main  condenser  will  be  arranged  for  two 
passes  of  the  circulating  water. 

Kinetic  Ejector 

In  addition  to  the  motor-driven  circulating  and  hot-well 
pumps  the  condenser  will  be  equipped  with  a  kinetic  ejec- 
tor for  the  removal  of  the  air  and  non-condensable  vapors. 
This  piece  of  apparatus,  which  is  not  common  in  this  country, 
takes  the  place  of  the  so-called  "dry  vacuum"  pump,  which 
is  used  in  the  greater  part  of  the  large-condenser  installa- 
tions in  the  United  States.  It  is  furnished  by  Messrs. 
Richardson,  Westgarth  &  Company.  Ltd.,  of  West  Hartle- 
pool, England.  It  comprises  a  set  of  water  jets,  annularly 
arranged,  which  entrain  the  water  and  non-condensable 
vapors,  removing  them  from  the  lower  part  of  the  steam 
space  of  the  condenser.  Water  is  pumped  through  these 
jets  under  a  pressure  of  about  40  lb.  per  sq.  in.  by  a  kinetic 
pump.  It  discharges  through  the  nozzles  into  the  kinetic 
tank  just  below  them,  carrying  the  air  with  it.  The  air 
bubbles  up  through  the  water  in  the  tank  and  escapes 
through  a  vent.  The  kinetic  pump  has  a  capacity  of  4000 
gal.  per  minute,  taking  its  suction  from  the  kinetic  tank. 
The  hot-well  pump  takes  the  water  of  condensation  from 
the  bottom  of  the  condenser  and  discharges  it  into  the 
kinetic  tank.  In  connection  with  the  kinetic  ejector  there 
is  a  steam  ejector  between  the  condenser  and  the  kinetic 
nozzles,  which  is  used  to  augment  the  vacuum.  Two  sections 
in  the  kinetic  tank  serve  the  purposes  of  feed-water  heater 
and  hot-well  tank.  Arrangements  are  made  to  save  the 
pure  water  of  condensation  in  a  reservoir,  should  the  sup- 
ply of  water  in  the  hot-well  tank  be  greater  momentarily 
than  needed  by  the  boiler-feed  pumps. 
Pumping  Equipment 

Pumps  to  be  used  for  condenser  auxiliaries  and  for  other 
purposes  in  connection  with  the  Parsons  unit  are  fur- 
nished by  the  firm  of  Henry  R.  Worthington.  Nearly  all 
of  them  are  driven  by  squirrel-cage  induction  motors. 
These  motors,  together  with  other  motors  for  driving  the 
coal  conveyors,  coal  crushers,  etc.,  are  supplied  with  three- 
phase  current  at  220  volts  and  25  cycles  from  a  bank  of 
transformers  connected  to  the  main  generator  terminals. 
The  transformer  equipment  is  duplicated  by  transformers 
connected  to  the  main  station  busbars  to  be  used  in  starting 
up  or  for  emergency  service.  The  pumping  equipment 
includes  the  following  machinery :  One  horizontal  tri-rotor 
volute  motor-driven  centrifugal  pump  for  circulating  water 
to  condenser,  rated  at  42,000  gal.  per  minute;  one  horizontal 
two-stage  motor-driven  centrifugal  hot-well  pump,  rated  at 
750  gal.  per  minute;  one  horizontal  centrifugal  motor- 
driven  pump  for  use  with  kinetic  ejector,  rated  at  4000  gal. 
per  minute:  two  horizontal  centrifugal  motor-driven  serv- 
ice pumps,  each  rated  at  300  gal.  per  minute;  one  turbine- 
driven  centrifugal  boiler-feed  pump  and  one  motor-driven 
turbine-type  centrifugal  boiler-feed  pump,  each  rated  at 
750  gal.  per  minute. 

Gu.xrantees  of   Steam   Performance 

When  operating  at  200  lb.  steam  pressure  at  the  throttle 
and  with  steam  superheated  200  deg.  Fahr.  and  exhausting 
against  I  in.  of  absolute  pressure,  Messrs.  C.  A.  Parsons  & 
Company  give  the  following  guarantees  of  steam  consump- 
tion for  the  English-made  unit: 

At   10.000  kw 12.50  lb.   per  kw-liour 

At  15,000  kw 11-65  lb.  per  kw-hour 

At  20.000  kw 11.25  lb.  per  kw-hour 

At  25,000  kw 11-65  lb.  per  kw-hour 
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1  licsf  ligiirtb  incluijc  the  energy  necessary  iur  txciia- 
tion  purjioses,  but  ilu  nol  include  tlie  energy  nccdea  for 
the  vcniiiatiun  ol  the  generator.  I  he  tan  lor  ventilating 
jjurposes  will  be  installeu  in  llie  space  under  the  generator 
loundaiion.  It  will  deliver  80,000  cu.  ft.  of  air  per  minute 
Jind  will  be  driven  by  a  150-iip  induction  motor.  Ai\  air- 
washing  eiiuipiiieiit  will  be  installed  lor  cleaning  aiiu  cool- 
ing the  air  delivered  lor  the  ventilation  of  the  generator. 

Genekal  Electkic  20,ooo-kw,  Oo-Cvcl?  Unit 

Unit  \o.  14  in  the  I'isk  Street  extension  will  consist  of  a 
(jeneral  iilectric  horizontal  turbo-generator  rated  at  20,000 
kw  and  having  a  surface  condensing  equipment  including  a 
condenser  with  35,000  sq.  ft.  of  cooling  surface.  This  unit 
is  really  the  twelfth  in  order  of  installation  in  the  station, 
but  its  position  is  such  that  it  is  numbered  14.  The  steam 
turbine  is  of  the  Curtis  single-flow  type,  the  first  wheel 
having  two  rows  of  buckets  and  the  other  single  rows  of 
buckets.  The  shaft  bearings  are  provided  with  forced 
lubrication  from  an  oil  pump  geared  to  the  main  shaft. 
Cioverning  is  accomplished  by  means  of  the  hydraulic  sys- 
tem heretofore  used  on  Curtis  turbines.  The  unit  will 
operate  at  a  speed  of  12C0  r.p.m. 

The  generator  has  a  continuous  lull-load  rating  of 
20,000  kw  at  80  per  cent  power-factor,  or  25,000  kva.  Cur- 
rent is  generated  at  12,000  volts  and  60  cycles.  The  gen- 
erator is  arranged  for  self-ventilation  by  means  of  vanes 
on  the  rotating  field.  ICxcitation  is  provided  by  means  01 
a  250-volt  direct-connected  e.xciter. 

.\ormal  conditions  of  operation  for  this  turbine  provide 
tor  20o-lb.  steam  pressure,  200  deg.  of  superheat  and  a 
vacuum  of  29  in.  The  turbine  is  designed  to  give  its  best 
economy  at  an  output  from  the  generator  of  about 
15,000  kw. 

.Al'xili.kries  to  American-Made  Unit 

"I'he  entire  condenser  installation  for  this  unit  is  fur- 
r.ishcd  by  the  firm  of  Henry  R.  Worthington.  The  con- 
denser is  placed  directly  beneath  the  turbine-exhaust  out- 
let. It  contains,  as  previously  stated,  35,oco  sq.  ft.  of  cool- 
ing surface  in  tubes. 

Two  circulating  pumps  are  driven  from  one  motor 
mounted  between  them  on  a  common  baseplate.  The  com- 
bined rating  of  these  pumps  is  placed  at  36,000  gal.  per 
minute  at  375  r.p.m.  against  a  total  dynamic  pressure  of 
15  ft.  The  arrangement  is  that  both  pumps  will  ordinarilv 
be  used  during  the  warmer  months,  while  in  winter  one 
pump  will  be  sufficient.  A  similar  arrangement  of  two 
centrifugal  pumps  and  a  motor  is  used  in  the  case  of  the 
hot-well  pumps.  Each  hot-well  pump  will  have  a  rating  of 
750  gal.  per  minute  and  will  be  ample  for  the  whole  load, 
the  second  pump  in  this  case  being  considered  as  reserve. 
The  dry-vacuum  pump  is  of  the  reciprocating  angle  tvpc, 
as  manufactured  hy  the  Laidlaw-Dunn-Gordon  Company.  -At 
a  maximum  speed  of  100  r.p.m.  the  pump  will  displace  3340 
cu.  ft.  per  minute.  Two  independent  boilcr-fecd  pumps 
arc  provided.  These  are  of  the  horizontal  turbine-driven 
type,  each  having  a  rating  of  375  gal.  per  minute.  The 
exhaust  from  steam-driven  auxiliaries  is  carried  to  a  feed- 
water  heater  rated  at  300,000  lb.  of  water  per  hour,  giiar- 
antced  to  heat  the  water  from  65  deg.  Fahr.  to  130  deg. 
Fahr. 

.•\  30,000-Kw  Unit  on  Order  for  \ortiiwest  Station 
It  may  be  of  interest  to  add  that  the  new  unit  ordered 
from  the  General  Electric  Company  for  the  Northwest 
station  of  the  Commonwealth  Edison  Companv.  which  is 
several  miles  from  the  Fisk  Street  station,  will  consist  of  a 
horizontal  turbo-alternator  rated  at  30.000  kw,  with  a  sur- 
face condenser  having  50.000  sq.  ft.  of  cooling  surface,  anci 
the  necessary  auxiliaries.  This  turbine  is  designed  with 
separate  high-pressure  and  low-pressure  cylinders,  the  lat- 
ter being  arranged  on  the  double-flow  principle.  In  other 
respects  the  construction  of  this  turbine  will  be  similar  to 


that  of  unit  .\'o.  14  at  Eisk  Street,  although  a  somewhat 
more  economical  steam  consumption  is  expected.  The 
speed  of  operation  will  be  1500  r.p.m.  The  generator  will 
have  a  continuous  full-load  rating  of  30,000  kw  at  unity 
power  factor.  Electricity  will  be  generated  at  9000  volts 
and  25  cycles. 

The  foregoing  is  a  brief  outline  description  of  the  very 
large  generating  units  now  in  course  of  erection  or  on 
order  for  the  Chicago  generating  stations.  These  large 
machines  are  selected  not  only  on  account  of  their  steam 
economy,  but  because  they  are  needed  owing  to  the  remark- 
able expansion  of  the  business  of  the  electric-service  com- 
pany of  that  city.  A  comparison  may  illustrate  the  latter 
fact.  One  of  the  English  electrical  journals,  referring  to  a 
tabulation  of  its  own,  supposed  to  be  complete,  made  the 
statement  recently  that  the  output  of  all  the  303  electric- 
service  undertakings  in  Great  Britain  and  Ireland,  both 
privately  owned  and  municipal,  was  1,127,499,742  kw-hr. 
for  the  year  1912,  or  1911-12.  The  output  of  the  Com- 
monwealth Edison  Company  alone  in  1912  was,  in  round  ' 
numbers.  799.000,000  kw-hr.,  or  two-thirds  of  that  of  the 
entire  United  Kingdom. 


Electrically  Operated  Machinery  in  Office-Building 
Construction 

Various  hoisting  and  construction  operations  about  office 
buildings  in  process  of  erection  which  were  formerly  per- 
formed by  steam-driven  or  gasoline-engine-driven  machin- 
ery are  now  being  carried  on  with  greater  convenience  and 
economy  by  electric-motor  drive.  -An  example  of  such  mod- 
ern building  methods  is  seen  in  the  First  National  Bank 
building  in  Milwaukee,  now  in  course  of  construction.  The 
structure  is  fifteen  stories  in  height  and  is  built  of  brick 
and  terra  cotta. 

Located  as  it  is  close  to  the  river,  a  large  portion  of  ' 
water  used  in  the  building  for  flushing  temporary  sev 
and  for  mixing  concrete  is  being  pumped  by  elcctrii' 
For  these  purposes  two  electrically  driven  pumps  are 
stalled.  One  is  a  reciprocating  pump  belt-connected  t 
i-hp  Roth  220-volt  motor  running  at  1800  r.p.m  ,  and  • 
other  is  a  centrifugal  pump  which  is  belted  to  a  2-hp,  -' 
volt  Western  Electric  motor  operating  at  1200  r.p.m. 

All  of  the  cement  used  in  mixing  concrete  is  delivered 
at  the  street  level  and  is  wheeled  into  the  main  floor  of  the 
building,  where  with  the  proper  proportions  of  sand  and, 
gravel  it  is  dumped  into  an  electrically  driven  concrete 
mixer,  whose  hopper  is  just  below  the  floor  level.  After 
the  concrete  has  been  mixed  it  is  delivered  directly  from 
the  machine  to  a  bucket  elevator  which  conveys  it  up  to  the 
main  floor  again.  From  that  place  wheelbarrows  are, 
loaded  and  placed  on  an  electrically  driven  elevator  which, 
carries  them  to  the  floor  on  which  concrete  is  being  poured. 

The  concrete  mixer  is  connected  by  chains  and  sprockets. 
to  the  bucket  elevator  and  to  the  Fort  Wayne  motor  which 
drives  it.  The  latter  is  of  the  50-hp.  220-volt  direct-current, 
crane  type  and  operates  at  600  r.p.m.  Energy  is  supplic' 
through  waterproof  cables  temporarily  suspended  from  • 
basement  ceiling.  The  concrete  mixer  and  the  motor  o' 
ating  it  are  both  located  in  the  basement  of  the  buih!- 

Three  electrically  operated  elevators  are  installed 
present,  and  it  is  expected  that  another  will  be  ad 
shortly.  All  of  the  motors  are  Fort  Wayne  equipmeiv 
a  20-hp  motor  operating  the  material  hoist,  a  35-hp  " 
chine  driving  a  brick  and  terra-cotta  hoist,  and  a  2" 
motor  operating  the  concrete  elevator  previously  iri' 
tioned.  In  addition  to  this  equipment  a  Crocker-Whc' 
motor  is  installed  on  the  mezzanine  floor  and  drives  a  hi' 
ing  drum  through  a  worm  gear.  The  latter  hoist  is  ■ 
ployed  to  raise  elevator  motors  for  the  building  up  to  • 
penthouse  and  for  other  work  which  may  require  hc; 
slow-speed  hoisting. 
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Carbon  and  Impregnated  Electrodes  for  Arc  Lamps 


Composition,  methods  of  manufacture,  physical  nature, 
operating  characteristics,  life  and  light  of  electrodes 
designed  for  modern  street  lighting.     By  A.  T.  Baldwin 


CARBON  electrodes  for  arc  lamps  fall  into  two  main 
classes,  depending  upon  the  way  in  which  they  pro- 
duce light.  The  first  class,  the  pure  carbon  elec- 
trodes, depend  upon  the  incandescence  of  a  crater  to  pro- 
duce light ;  the  second  class,  the  flaming-arc  electrodes, 
peld  light  from  a  luminescent  arc  stream  supplied  by  the 
electrodes.  The  present  purpose  is  to  treat  briefly  of  the 
.-haracteristics  of  these  two  classes  of  electrodes,  devoting 
greater  attention  to  the  modern  flaming-arc  type.  Atten- 
ion  will  be  confined  mostly  to  those  electrodes  that  are 
ised  in  familiar  types  of  arc  lamps  seen  in  street  and  large 
irea  lighting  service.  The  characteristics  of  these  various 
lectrodes  may  be  established  by  a  consideration  of  their 
omposition,  method  of  manufacture,  physical  nature  and 
,  perating  behavior.  These  points  will  be  considered  in  the 
rder  given.  . 
d  Composition 

I'  Pure  Carbon  Electrodes. — Since  electrodes  of  this  class 
lepend  upon  an  incandescent  area  of  carbon  for  light,  for- 
!gn  substances  of  lower  boiling  point  than  carbon  may  be 
msidered  impurities  since  they  would  reduce  the  crater 
mperature,  so  that  every  effort  is  made  to  keep  the  elec- 
odes  free  from  materials  other  than  carbon.  The  open 
■c  electrodes  are  made  of  coke  and  a  binder.  The  small 
iiiount  of  foreign  substance  in  this  coke  makes  it  unsuit- 
Me  for  inclosed-arc  electrodes  because  a  heavy,  light- 
jsorbing  globe  deposit  is  obtained.  As  a  result  electrodes 
jCpared  from  purer  grades  of  carbon  were  developed  for 
■lis  service.  Their  ash  content  is  about  o.io  per  cent, 
lich  gives  a  very  light  globe  deposit.  Cored  inclosed-arc 
"Ctrodes  contain  a  little  more  ash  due  to  the  salts  added 
laid  in  steadying  the  arc.  It  may  be  said  here  that  these 
(res  consist  of  fine  carbon  and  the  salts  just  referred  to, 
t'  object  being  to  secure  an  arc  stream  of  lower  resistance 
i'  alternating-current  lamps  and  for  intensified  types  of 
dect-current  lamps.  The  binders  used  in  making  these 
e,:trodes  are  tars  and  pitches  derived  from  coal  or  petro- 
Itm. 

\;laming-Arc  Electrodes. — In  electrodes  of  this  class  use 
i-Miade  of  any  of  the  manv  modifications  of  carbon  as  a 
irins  of  presenting  at  the  arc  the  chemical  compounds  the 
lijinescence  of  which  in  the  arc  stream  yields  the  light. 
T'  cored  type  of  electrodes  consists  of  a  shell  and  a  core 
ccjposed  of  a  mixture  of  finely  divided  carbon  and  the 
clinical  compounds  referred  to  above.  These  chemical 
ccpounds  may  also  be  incorporated  within  the  carbon 
bcV  to  make  the  solid  impregnated  electrodes  now  being 
u^l  in  long-burning  inclosed-arc  lamps.  The  light  and 
cqr-giving  materials  used  are  essentially  the  same  in 
eil!;r  case,  although  the  service  demands  that  they  be  used 
injlifferent  amounts  and  relations  to  each  other.  The 
mt  commonly  employed  compounds  are  the  fluorides  of 
calum,  strontium  and  cerium  giving  yellow,  red  and  white 
"g,  respectively.  Yellow  and  white  flame  electrodes  are 
'n^nost  practical  and  the  most  highly  developed,  the  red 
oeii;  nothing  more  than  an  advertising  novelty.  There 
*renany  kinds  of  "white"'  flame  electrodes,  varying  in 
*o'',  from  a  light  yellow  to  a  blue  white,  made  in  attempts 
''"■  ''ire  pleasing  white  light  without  sacrificing  the  high 
■cy  of  the  yellow  flame  electrodes. 


Methods  of  M.\nufacture 

The  operations  involved  in  making  illuminating  carbon 
electrodes  fall  under  the  following  heads :  Reducing  all 
carbon  or  other  solid  materials  to  the  desired  fineness; 
mixing  the  solid  ingredients  with  the  binders;  forcing  the 
electrodes;  baking  the  electrodes,  and  various  finishing 
operations,  including  control  testing. 

The  solid  materials  are  reduced  to  the  desired  fineness 
by  means  of  burr  mills  and  bolting  machines.  The  ma- 
chines used  for  mixing  the  flour  and  the  binders  are  de- 
signed so  that  the  flour  is  completely  covered  and  permeated 
by  the  binder  and  gives  a  plastic  mass  that  may  be  forced 
into  any  desired  shape  by  hydraulic  presses.  The  mix  is 
maintained  in  a  plastic  state,  by  keeping  it  hot,  until  it  is 
forced  through  the  die  by  a  hydraulic  press.  As  the  forced 
electrodes  cool  they  become  rigid  and  may  be  handled  with 


FIG.  I CURVES  OF  INCLOSED  ARC  WITH  PURE  C.•^RBO^f 
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little  fear  of  destroying  their  shape.  In  this  condition  they 
pass  on  to  the  furnaces  to  be  baked ;  that  is,  to  have  the 
binder  carbonized.  Extraordinary  care  must  be  exercised 
in  packing  the  electrodes  in  the  furnaces  so  that  no  dis- 
tortion of  the  pieces  may  occur,  because  they  pass  througb 
a  plastic  stage  during  the  bake.  After  baking,  the  solid 
electrodes  of  all  sorts  are  inspected  to  eliminate  all  crooked 
or  otherwise  distorted  pieces,  are  gaged  to  meet  size  re- 
quirements, and  are  then  ready  for  shipment.  Cored  elec- 
trodes pass  through  the  above  steps,  and  then  cores  are 
squirted  into  the  shells  after  baking.  The  coring  is  ac- 
complished by  forcing  a  very  plastic  mixture  into  the  shell 
by  pressure.  After  the  material  has  become  dry  and  hard 
the  electrodes  arc  ready  for  shipment. 

Physical  Nature 

.Arc  lamp  electrodes  must  be  straight,  of  uniform  diameter 
and  have  a  surface  free  from  irregularities.  Their  hard- 
ness, density  and  specific  resistance  are  more  or  less  inter- 
related and  are  dictated  by  the  service  for  which  the 
electrodes  are  designed.  Pure  carbon  electrodes  having  a 
low  apparent  density  and  a  high  specific  resistance  will  give 
the  most  light  since  the  heat  will  be  conducted  away  from 
the  crater  along  the  electrode  comparatively  slowly.  This 
type  of  electrode  naturally  will  be  consumed  rapidly.  The 
demands  of  the  American  consumer  for  long  trim  life  re- 
quire harder  electrodes  of  higher  apparent  density  and  lower 
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.specific  resistance.  This  entails  some  sacrifice  in  candle- 
power,  wiiich,  however,  is  more  than  compensated  for  by 
ihc  life  obtained. 

The  temperature  at  the  arc  ends  of  (laming  electrodes 
imist  be  l<c|)t  as  constant  as  possible  because  this  is  one  of 
the  conditions  necessary  to  provide  a  uniform  supply  of 
vapor  to  the  arc.  If  the  apparent  density  is  not  uniform 
throughout  the  solid  flaming  electrodes  the  heat  conduction 
from  the  crater  end  will  not  be  uniform  throughout  the  trim 
life.  If  the  specific  resistance  is  not  uniform  tliroughout 
the  .solid  tlaming  elcctrotles,  the  heat  developed  at  the  crater 
ends  will  not  be  constant.  The  specific  resistance  should  be 
low  so  that  there  will  not  be  any  appreciable  change  in 
voltage  drop  as  the  electrodes  are  consumed.  Solid  flaming 
electrodes  have  a  somewhat  higher  specific  resistance  and 
real  density  than  pure  carbon  electrodes  owing  to  the  flam- 
ing materials  used.  It  is  quite  important  to  have  the  sur- 
face of  these  electrodes  smooth  and  free  from  any  irregu- 
larities that  might  increase  the  contact  resistance  at  the 
holders  since  any  unusual  state  that  will  vary  the  standard 
conditions  at  the  arc  will  result  in  serious  interference  with 
the  proper  operation  of  the  arc  itself. 

The  poorly  conducting  soft  core  and  small  cross-sectional 
area  of  the  long  inclined  trim  type  of  cored  flaming  elec- 
trodes make  their  resistance  high.  Zinc  or  brass  wires  are 
run  the  length  of  the  electrodes  to  offset  this  condition. 
Furthermore,  the  contact  resistance  of  these  carbons  is  kept 
as  low  as  possible  by  having  a  metal  contact  between  the 
electrode  and  the  holder.     Many  manufacturers  accomplish 


FIG.     2 — DIRECT-CURRENT     AND     ALTERNATING-CURRENT     ARCS 
WITH    IMPREGNATED  ELECTRODES 

this  by  bending  a  flattened  end  of  the  core  wire  over  the 
holder  end  of  the  electrode.  This  scheme  is  not  successful 
since  these  flattened  wires  are  easily  broken  and  lost  from 
the  electrotie  so  that  good  contact  cannot  be  obtained.  The 
disadvantages  of  the  bent-over  wire  contact  have  been  over- 
come by  covering  the  entire  holder  end  of  the  electrode  with 
a  metal  tip  in  such  a  way  as  to  provide  good  contact  between 
the  core  wire  and  the  metal  tip.  This  scheme  provides 
good  contact  between  the  holder  and  all  parts  of  the  holder 
end  of  the  electrode  itself  instead  of  just  along  the  narrow 
ribbon  of  flattened  wire. 

Operating  Characteristics 

Having  established  the  fact  that  an  electrode  is  reliable 
and  that  it  will  burn  satisfactorily  under  the  conditions  for 
which  it  was  built,  it  is  desirable  to  ascertain  how  long  it 
will  burn,  what  color  light  it  will  give  and  what  candle- 
power  will  be  obtained  from  it.  In  general,  knowledge  on 
all  these  points  is  necessary  before  one  can  determine  the 
practical  value  of  any  electrode.  The  relative  importance 
of  these  points  remains  very  much  as  just  given  except 
that  some  conunercial  conditions  may  place  more  importance 
upon  color  and  candle-power  than  upon  life.  In  any  case 
the  reliability  of  the  electrodes  is  of  primary  importance. 

Reliability  in  Operation 

Pure  Carbon  Electrodes. — Electrodes  give  reliable  opera- 
tion when  the  arc  may  be  started,  stopped  and  re-started  as 


desired,  and  burn  normally  without  any  interference  arising 
from  causes  lying  within  the  electrodes  themselves.  Pure 
carbon  electrodes  meet  these  demands  when  they  are 
straight,  of  proper  length  and  diameter  for  the  lamp,  and 
have  uniform  resistance  values  for  any  diameter  and  class, 
as  is  true  of  coke  or  lamp-black  electrodes.  There  is  very 
little  chance  of  properly  selected  pure  carbon  electrodes 
not  operating  reliably,  as  is  indicated  by  the  discussion  of 
these  electrodes  under  previous  headings.  Most  of  the 
troubles  encountered  result  from  the  use  of  electrodes  of 
incorrect  dimensions  or  from  attempts  to  operate  the  lamps 
under  conditions  for  which  the  electrodes  were  not  de- 
signed. Graphitization  of  the  points  of  pure  carbon  elec- 
trodes is  one  of  the  most  common  causes  of  irregular  opera- 
tion. A  layer  of  graphitic  carbon  is  deposited  upon  the 
points  of  one  or  both  electrodes  when  the  arc  voltage  drops 
to  a  certain  value.  With  open-arc  lamps  this  value  is  about 
40  volts  and  with  inclosed-arc  lamps  it  is  about  65  volts. 
After  arcs  have  been  operating  at  these  low  voltages  and 
consequently  with  short  arc  lengths  for  some  time,  the 
graphitic  coating  appears  and  causes  the  arc  to  break  fre- 
quently, the  light  becomes  dim  and  blue,  carbon  particles 
arc  thrown  off  which  blacken  the  globe  and  the  electrodes 
spindle  away  in  back  of  the  graphitic  layer.  If  the  arc 
voltage  and  length  become  normal  again  the  graphitic  coat- 
ing will  gradually  disappear.  Any  condition  that  will  cause 
the  arc  voltage  to  be  low  or  the  arc  length  short,  will  pro- 
duce graphitization. 

l-'laming-Arc  Electrodes  of  the  Cored  Type. — Electrodes 
of  this  type  depend  upon  a  soft  core  to  supply  the  flaming 
(light-giving  and  color-giving)  materials  to  the  arc.  The 
cores  must  contain  the  essential  materials  in  their  proper 
proportion  and  must  be  securely  held  in  place.  The  non- 
conducting slags  such  as  are  encountered  with  solid  flaming 
electrodes  do  not  appear  if  the  lamps  are  operated  properly. 
These  electrodes  are  burned  in  an  inclined  position  and  at 
an  angle  of  about  22  deg.  to  each  other.  The  best  operation 
is  obtained  when  they  are  trimmed  so  that  the  arc  is  struck 
and  maintained  at  certain  arbitrarily  chosen  positions  in  the 
"economizer,"  a  cup-shaped  chamber  placed  above  the  arc' 
to  protect  it  from  drafts  and  to  prevent  a  too  rapid  dissipa- 
tion of  the  heat.  The  electrodes  as  used  in  pairs  must  be 
of  exactly  equal  lengths  and  of  the  proper  diameter  for  the 
lamp  in  order  to  meet  the  conditions  just  given.  The  «"!-■ 
portance  of  the  core  wire  and  of  good  contact  at  the  hold- 
ers upon  the  lamp  regulation  has  already  been  touched  upon 
Poor  regulation  of  the  lamps  using  cored-type  flaming  elec- 
trodes, whether  brought  about  by  any  of  the  conditions  jusi 
mentioned  or  by  wrong  adjustment  of  the  lamp  mechanism 
will  result  in  the  arc  and  the  light  being  unsteady  an'! 
shortened  life. 

Flaming-Arc  Electrodes  of  the  Solid  Type. — These  elcc 
trodes,  being  much  shorter  and  thicker  than  the  cored  type 
are  not  very  liable  to  cause  irregular  operation  from  sucl 
conditions  as  occur,  with  the  cored  electrodes.     Solid  flamini 
electrodes  are  burned  in  a  vertical  position,  one  electrod' 
being  directly  superposed  over  the  other  so  that  any  diani' 
eter  or  length  may  be  chosen  for  each  electrode,  thereb 
giving  greater  flexibility  to  the  design  of  the  lamps.    Thr 
method  of  burning  the  electrodes  provides  opportunities  iO 
the  formation  of  non-conducting  slag?  in  positions  whcr 
they  can  insulate  the  electrodes  from  each  other.    A  '' 
is  composed  of  flame  materials  which  collect  in  a  I" 
state  in  any  position  about  the  electrode  points.     It  assuni' 
well-defined  forms  which  are  due  mainly  to  the  nature  ( 
the  materials  used  and  to  the  conditions  under  which  •' 
electrodes   are   burned   and    are   generally   called  "bt^^ 
"trees"  or  "rims,"  depending  on  their  shape  and  posit 
It  is  possible  for  any  one  or  more  forms  of  slag  to  oi" 
with  the  same  trim  of  electrodes. 

Slags  may  form  either  from  the  presence  of  excessi 
amounts  of  flaming  materials  at  the  points  of  the  electron 
or  from  the  condensation  of  the  vapors  of  the  arc  streai 
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Any  condition  that  will  tend  to  lower  the  temperature  of 
the  arc  will  tend  to  form  slag.  Low  current  tends  to  form 
slag  since  there  is  not  sufficient  energy  present  at  the  arc 
to  volatilize  all  the  flame  material.  At  present  solid  flaming 
electrodes  are  made  for  consumption  in  inclosed-arc  lamps 
of  a  new  type.  Poor  inclosure  of  the  arc  in  these  lamps 
due  to  any  cause  will  increase  the  rate  of  carbon  consump- 
tion, leaving  an  excess  of  flame  material  in  a  position  to 
form  a  slag.  An  economizer  is  used  in  many  makes  of  en- 
closed flaming  arc  lamps  to  decrease  the  burning  rate  of  the 
upper  carbon.  Situated  just  above  the  arc  it  receives  con- 
siderable deposit  from  the  dust-laden  gases  which,  when 
fused,  may  prevent  the  free  movement  of  the  electrodes. 
The  arc  must  be  situated  in  a  neutral  or  symmetrical  mag- 
netic field  to  prevent  it  from  being  blown  to  some  definite 
position  where  it  might  produce  side-burned  electrodes  and 
slag. 

Life 

Pure   Carbon  Electrodes. — The   time   taken  to   consume 
pure  carbon  electrodes  is  determined  by  the  current  density 
at  the  electrode  ends  and  by  the  ease  with  which  the  supply 
of  oxygen  at  the  arc  is  replenished.     The  long  life  obtained 
from  inclosed-arc  lamps  depends  mostly  on  the  second  fac- 
tor, since  these  lamps  are  built  to  supply  as  little  fresh  air 
(oxygen)   to  the  arc  as  steady  operation  will  permit.     In- 
:reased  current  density  increases  the  rate  of  consumption. 
Many  diameters  and  shapes  of  electrodes  were  made  for 
jpen-arc  lamps  giving  trim   life  values  between  six  hours 
md  twenty  hours,  depending  upon  the  diameter  and  number 
)f  inches  of  the  electrodes  available  for  consumption.     Or- 
linary  electrodes  had  diameters  from  7/16  in.  up  to  }i  in. 
md   in   most   cases   were   round,   although   many   elliptical, 
lartly  rounded,   flat   or  plate   electrodes   were   used.     The 
tandard  length  for  the  electrodes  was  12  in.     Copper  and 
■ther  metal  coats  were  plated  on  the  electrodes  to  decrease 
he  rate  of  oxidization  and  thereby  increase  the  life.     With 
he  smallest  electrodes  this  scheme  would  add  about  one 
our,  or  15  per  cent,  to  the  trim  life,  and  with  the  larger 
lectrodes  the  Ufe  would  be  prolonged  in  approximately  the 
ame  proportion.     These  metallic  coats  were  more  valuable, 
robably,  in  affording  good  holder  contact  and  in  reducing 
le  voltage  drop  along  the  electrodes.     As  experience  was 
btained  the  importance  of  protecting  these  arcs  from  drafts 
f  air  which  greatly  shortened  the  life  became  apparent. 
i  became  obvious  that  a  uniform  trim  life  depended  very 
i.rgely  on  having  the  electrodes  washed  by  only  such  drafts 
;  would  be  created  by  the  ascent  of  the  hot  gases  from 
le  arc. 

The  discussion  covering  open-arc  electrodes  has  been 
ritten  in  the  past  tense  as  if  such  electrodes  were  no 
nger  used.  Such  an  impression  would  be  incorrect,  be- 
iuse  many  hundreds  of  thousands  of  these  electrodes  are 
imsumed  annually.  In  one  of  the  best  lighted  cities  in  the 
Inited  States  use  is  made  of  a  special  plate  type  almost 
•clusively  with  quite  satisfactory  results.  These  electrodes 
e  utilized  in  a  specially  constructed  lamp,  and  a  life  of 
lOm  twenty-five  hours  to  seventy-five  hours  is  obtained, 
jpending  upon  the  condition  of  operation  and  the  size  of 
ie  electrodes. 

The  inclosed-arc  lamp,  operating  at  lower  currents  and 
Ijher  arc  voltages  than,  the  open  type,  depends  almost  en- 
^ely  upon  the  uniformitv  of  its  inclosure  for  uniformly 
fijh  trim  life  values.  While  the  current  density  of  the 
f-ctrodes  does  influence  the  life,  its  effect  is  secondary  to 
tit  of  the  inclosure.  As  an  illustration  consider  similarly 
rde  direct-current  lamps  operating  at  5  amp  and  at  6.6 
^p,  with  yi-'m.  by  12-in.  solid  pure  carbon  electrodes, 
le  increase  of  1.6  amp  will  decrease  the  trim  life  by  about 
'1  per  cent,  while  an  almost  imperceptible  crack  in  the 
gbe  or  chip  along  the  gas  cap  surface  will  reduce  the 
t  n  life  by  from  20  to  30  per  cent.  If  fresh  air  enters  at 
''  bottom  of  the  globe,  this  eflfect  is  most  exaggerated. 


Again,  there  are  great  differences  between  the  trim  life 
values  obtained  from  the  same  lamp  and  similar  electrodes 
when  operated  in-doors  and  out-doors.  The  effect  of  vary- 
ing the  inclosure  upon  the  life  may  be  shown  to  some  extent 
by  noting  the  effect  of  the  weight  of  the  gas  cap  in  a  lamp 
having  a  removable  gas  cap  when  other  conditions  are  held 
constant.  The  testr.  recorded  below  were  made  in  a  5-amp 
direct-current  multiple  lamp: 

TABLE   I ELECTRODE  LIFE 


Weight  of  Gas  Cap,  in 
Grams 

Houre  Burned 

Hours  per  Inch 

260  to  275 

222.5 

26.3 

170  to  180 

162.9 

19.4 

_                   45_         _ 

147.25 

17.3 

It  has  already  been  pointed  out  that  softer  electrodes  are 
consumed  more  rapidly.  In  so  far  as  the  electrodes  are 
concerned,  it  is  necessary  that  their  diameter  be  uniform 
and  of  the  exact  size  for  the  lamp  in  question,  otherwise 
the  air  admitted  to  the  globe  around  the  electrodes  may 
affect  the  life.     An  illustration  of  this  will  be  given  later. 

Flaming-Arc  Electrodes 

Cored  Type. — The  lamps  burning  cored  flaming  electrodes 
are  of  the  open-arc  type,  showing  many  improvements  over 
open-arc  lamps  burning  pure  carbon  electrodes.     The  intro- 
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FIG.      3 DIRECT-CURRENT     AND     ALTERNATING-CURRENT     ARCS 

WITH    IMPREGNATED    ELECTRODES 

duction  of  deep  protecting  economizers  and  the  use  of 
globes  admitting  most  of  the  fresh  air  around  their  top  have 
been  conducive  to  longer  life  and  greater  arc  steadiness. 
Lamps  are  rated  to  burn  from  ten  to  thirty  hours,  the  life 
being  determined  almost  entirely  by  the  length  of  the  elec- 
trodes, although  in  some  cases  a  partial  inclosure  of  the  arc 
is  attempted  in  order  to  decrease  the  burning  rate.  The  life 
may  be  prolonged  somewhat  by  raising  the  arc  in  the 
economizer,  while  any  lowering  of  the  arc  below  its  nor- 
mal position  will  reduce  the  life  materially.  Electrodes 
short  in  length  or  small  in  diameter  will  not  give  the  rated 
trim  life.  Any  condition  that  will  cause  the  arc  to  break 
frequently  will  tend  to  reduce  the  life  because  material  will 
be  pounded  off  the  electrodes  and  unnatural  drafts  will  be 
produced  in  the  economizer. 

Solid  Type. — These  electrodes  are  designed  for  service  in 
inclosed-arc  lamps  built  to  burn  from  70  to  125  hours,  so 
that  all  that  has  already  been  said  concerning  the  influence 
of  inclosure  upon  the  trim  life  of  pure  carbon  electrodes 
applies  here.  The  life  is  determined  to  some  extent  by  the 
volt-amperes  at  the  arc,  higher  wattage  tending  to  give 
shorter  life.  Spindling  of  the  carbons  produced  by  high 
current,  irregularly  shaped  points  and  the  change  of  atmos- 
phere accompanying  arc  rupturing  all  tend  to  shorten  the 
life. 

Table  II  illustrates  the  influence  of  inclosure  on  trim  life, 
the  variations  in  inclosure  being  made  by  varying  the  sizt 
of  the  gas-cap  opening.     Similar  results  will  be  obtained  in 
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lamps  using  electrodes  of  diameters  other  than  thdsc  used 
in  this  test,  although  the  effect  as  expressed  in  percentage 
will  not  be  the  same.  This  experiment  was  performed  in  an 
inclosed  flaming-arc  lamp  where  it  was  possible  to  vary  the 
size  of  the  upper  carbon  passage  (gas-cap  opening)  and  in 
(hat  way  vary  the  inclosure. 

The  burning  ratio  between  the  two  electrodes  in  focusing 
type  lamps  must  be  retained  as  designed  by  the  lamp  maker 
to  secure  the  most  advantageous  use  of  the  electrodes.  .Xny 
change  in  the  regularity  of  the  electrode  consumption  that 
will  alter  this  ratio  will  change  the  light  steadiness  and 
distribution,  vary  the  globe  deposit,  and  may  result  in  the 
destruction  of  lamp  parts  from  the  heat  of  the  arc.  Globes 
that  leak,  and,  in  direct-current  lamps,  reversed  polarity, 
are  the  most  common  causes  of  change  of  burning  ratio. 

Color  of  Light 

I'lirc  Carbon  Electrodes. — The  light  given  by  pure  carbon 
electrodes  has  long  been  considered  the  nearest  approach  to 
daylight  in  color.  The  open  arc  was  considered  to  give  a 
nearer  approach  to  daylight  than  the  inclosed  arc  where 
tile  longer  arc  stream  and  higher  arc  voltage  resulted  in  the 
emission  of  a  greater  amount  of  light  at  the  blue  end  of  the 
spectrum.  Inclosed-arc  lamps  burning  pure  carbon  elec- 
trodes at  high  current  density  have  been  developed  which 
are  now  considered  the  nearest  approach  to  average  north 
sky  daylight.  In  these  lamps  the  effect  of  the  blue  rays  is 
counterbalanced  by  those  of  longer  wave-lengths  emitted 
from  the  enlarged  crater  resulting  from  the  high  current 
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FIG.     4 EFFECT     OF     POLARITY     ON     INCLOSED     ARC     WITH     IM- 
PREGNATED ELECTRODES 

density  used.  In  general,  it  may  be  said  that  the  ways 
in  which  the  light  given  out  by  pure  carbon  electrodes  may 
be  varied  are  by  changin.^  the  arc  voltage,  which  increases 
the  tendency  to  add  blue  to  the  light,  and  by  increasing  the 

TABLE    H — EFFECT   OF   INCLOSURE  ON    LIFE 
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'An  inner  globe  with  a  hole  3  in.  in  diameter  was  used  in  this  case.  Nn 
filler  Rlobe. 

tThis  refers  to  the  amount  of  slag  on  the  carlx>n  points  at  the  end  of  the 
test;  [K-'ints  free  from  sUr  arc  called  good. 

current  density  or  using  very  soft  electrodes  to  obtain  red 
and  yellow  rays  from  the  enlarged  craters  that  are  formed. 
Flaming-Arc  Electrodes. — .\s  previously  stated,  electrodes 
of  this  type  depend  on  certain  chemicals  incorporated  within 
them  for  their  color  and  also  for  their  candle-power.  Yel- 
low and  whites  of  various  sorts  are  the  colors  most  fre- 
quently used,  and  consequently  are  the  kinds  of  electrodes 


most  highly  developed.  Just  what  constitutes  a  yellow  or  a 
white  is  largely  a  matter  of  the  personal  opinion  of  each 
observer  at  present. 

The  yellow  color  of  the  cored  type  of  electrodes  in  in- 
clined open-arc  lamps  is  accepted  by  many  as  a  standard. 
1  f  the  arc  ofwrates  normally  throughout  the  burning  period 
the  color  remains  the  same.  liither  inclosing  the  arc  or 
increasing  the  current  bleaches  the  color  and  it  seems  to 
fade,  bellow  flaming  arcs  in  inclosed  lamps  show  this 
fading  to  a  marked  e-xtent,  as  the  excess  air  in  the  globe  is 
consumed  when  the  arc  is  started.  As  the  current  is  in- 
creased the  candle-power  increases  as  docs  also  the  intrinsic 
brilliancy  of  the  source,  which  may  be  considered  the  rea- 
son for  the  color  becoming  whiter,  it  being  well  recognized 
that  the  higher  the  intrinsic  brilliancy  of  the  source  the 
whiter  the  light. 

These  same  facts  have  been  observed  in  general  with 
white  flaming  arcs.  The  field  for  comparison  is  made  more 
complex  here,  however,  by  the  many  different  so-called 
whites,  the  most  important  of  which  may  be  called  pearl 
whites  (light  yellows)  and  snow  whites  (blue  whites).  As 
a  general  <ibservation  it  is  more  satisfactory  to  operate 
white  flame  arc  lamps  at  lo  amp  rather  than  at  lower  cur- 
rents, the  color  being  steadiest  and  most  pleasing  at  this 
current. 

In  the  most  recent  flaming-arc  lamps  for  direct-current 
service,  those  of  the  inclosed,  long-burning  type,  both  elec- 
trodes are  impregnated  so  that  reversed  polarity  does  not 
produce  color  changes  and  loss  in  candle-power  such  as  is  .' 
encountered  in  lamps  using  a  neutral  or  very  slightly  im- 
pregnated negative  electrode. 

Candle-Power 

The  property  of  commercial  electrodes  to  yield  light  is 
their  most  important  function,  and  some  idea  of  the  great ' 
efforts  exerted  to  compare  various  light  sources  on  a  candle- 
power  basis  can  be  gained  by  even  a  casual  glance  through 
electrical   literature.     Mean  spherical   candle-power  is  ■ 
best  basis   for  measuring  the  actual  efficiency  of  van 
arc   sources  themselves,   while   a  candle-power  distribir 
curve  of  a  given  electrode  in  the  lamp  for  which  it 
designed  is  the  best  measure  of  various  arc-lighting  un  ■ 

The  candle-power  of  pure  carbon  arcs  is  determined  1>> 
the  size  of  the  crater   (the  current  density)   and  to  sonic 
extent  by  the  arc  length.     With  flaming  arcs  the  candle- 
power  may  increase  somewhat  with  increased  arc  voltage, 
but  this  is  not  nearly  so  important  as  the  current  and  il:c 
arc  length  where  an  increase  in  either,  and  especiallN 
the  current,  is  followed  by  an  increase  in  the  candle-pov 
As  previously  stated,  white  flame  electrodes  operate  bi' 
at  a  current  of  lo  amp  than  at  lower  values.     In  addr 
to  the  steadier  more  pleasing  color,  the  efficiency  is  gro . 
improved.     Table  III  illustrates. 

The   writer   has   noticed    in   comments   on    the   inclo- 
flaming-arc  lamps  in  the  recent  literature  that  great  concera 
was  felt  lest  the  high  efliciency  of  the  open-type  flame-arc 
lamp  would  be  sacrificed  by  inclosing  the  lamp,  the  vari- 
writers  evidently  having  in  mind  the  results  that  follov- 
the  inclosing  of  the  pure  carbon  arcs.     That  such  fears  .1: 
groundless  is  shown  by  Tables  I\'  and  V.  which  compare 
inclosed  pure  carbon  and  flaming  arcs  with  open-type  (in 
clined  electrode)   flaming  arcs,  first  in  alternating-curri 
multiple  lamps  and  then  in  direct-current  multiple  Ian 
In  the  case  of  the  open-type  lamps,  where  they  were  b 
to  operate  two  in  series  across  i  lo-volt  cnnstant-poteir 
circuits,  a  resistor  was  submitted  for  the  second  lamp, 
mean  spherical  candle-power  readings  noted  in  this  pa: 
relate  to  the  arc  itself,  the  proper  corrections  for  gl-i 
ware   absorption    having   been    made.     The   measureitic- 
were  made  on  a  standard  sphere  using  the  Sharp-M^' 
photometer  box. 

In  alternating-current  lamps  it  is  clearly  shown  that  evei 
the  least  efficient  solid-flaming  electrode  burning  under  m 
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closed-arc  conditions  is  more  efficient  than  the  most  effi- 
cient cored  type  electrode,  while  in  direct-current  lamps 
with  two  of  the  three  colors  measured,  electrodes  of  the 
same  color  burn  more  efficiently  under  inclosed-arc  condi- 
tions, and  with  the  third  color,  the  pearl-white  electrodes, 
the  difference  in  efficiency  may  fairly  be  considered  insig- 
nificant. 

These  tables  may  be  misleading,  since  they  are  built  upon 

TABLE    III OUTPUT    AND    COLOR   OF    LIGHT 


Type  of  Lamp 

Current 

Arc 
Volts 

True 
Arc 
Watts 

Mean 

Spherical 

Candle- 

Power 

Mean 
Spherical 
Candles 
per  Arc 

Watt 

Color 
of 

Light 

A.    C.    multiple. 
long-burning  . . 

7.9 

57 

417 

985 

2.36 

Pearl  white 

A.   C.    multiple. 
long-burning  . . 

10.2 

47 

443 

1459 

3.29 

Pearl  white 

A.   C.    multiple, 
long-burning... 

7.7 

58 

418 

1020 

2.44 

Snow  white 

A.    C.    multiple, 
i    long-burning  . . 

10.2 

49 

442 

1396 

3.16 

Snow  white 

D.   C.    multiple, 
long-burning.. . 

6.8 

57 

387.6 

797 

2.05 

Snow  white 

D.    C.    multiple. 
;    long-burning-.. 

10.0 

48 

480.0 

1103 

2.30 

Snow  white 

a  measurement  of  all  the  light  rather  than  upon  the  useful 
light.  For  instance,  the  specific  consumption  of  the  in- 
closed arc  would  here  be  considered  from  three  to  eight 
times  as  high  as  that  of  flaming  electrodes  in  alternating- 
current  lamps  and  from  three  to  five  times  as  high  as  that 
in  direct-current  lamps.  The  facts  under  the  conditions 
inamed  are  as  shown,  but  do  they  truly  represent  the  su- 

ABLE    rV C0MPAR.\TIVE     EFFICIENCY     IN     ALTERNATING- 
CURRENT   LAMPS 


Type  of 
Lamp 


Color  of 
Light 


inclosed. .  .iPurecarbon. .  .  Blue  white,  j  16.2 

iDpen Cored  flaming..  Snow  white..  1  10.0 

Dpen 'Cored  flaming..', Pearl  white,.'  10.0 

i  I  I 

Open 'Cored  flaming..,  Yellow 10. 1 

i 

nclosed..  .ISolid  flaming.  .Snow  white. .|  10.2 

Enclosed..  .Solid  flaming.  .1  Pearl  white  .i  10.2 

inclosed.  .  .|Solid  flaming. .,  Yellow i  8.0 


S 

s 

^ 

1^ 

a 

< 

< 

3 

=o 

H 

S 

72.6 

409 

231 

46.0 

399 

752 

45.0 

390 

1062 

44.0 

384 

1149 

49.0 

442 

1396 

47.0 

443 

1459 

56.0 

388 

1538 

•s& 


1  .88 
2.72 
3.00 
3.16 
3.29 
3.96 


-COMPARATIVE    EFFICIENCY    IN    DIRECT-CURRENT 
LAMPS 


inclosed. . .  'Pure  carbon. .  . 

{?P«n Cored  flaming. 

inclosed. . .  Solid  flaming. 

jfpen Cored  flaming. 

[nclosed. . .  Solid  flaming 

"Pe^ Cored  flaming. 

-'■'L  .  .  Solid  flaming. 


Blue  white. 
Snow  white.. 
Pearl  white.. 
Pearl  white. . 
Snow  white.. 

Yellow 

Yellow 


5.1 


79.0 
45.0 
49.0 


10.0 
9.8 
10.0       45.0 
10.0       48.0 


10.0 
7.0 


46.0 
60.0 


402.9 

272 

450.0 

732 

485.2 

976 

450. 0 

959 

480.0 

1103 

460.0 

1223 

420.0 

1380 

0.67 
1  .62 
2.03 
2.14 
2.30 
2.69 
3.29 


eriority  of  flaming  arcs  over  inclosed  pure  carbon  arcs? 
he  accompanying  distribution  curves  will  give  a  truer 
imparison  in  so  far  as  the  interests  of  the  arc  lamp  user 
re  concerned.  The  curves  of  the  inclosed  arcs  (Fig.  i) 
'e  quite  characteristic,  showing  clearly  the  influence  of 
ich  crater  and  the  arc  stream  on  the  distribution  of  the 


light.  In  each  case  the  angle  of  maximum  distribution  is 
about  40  deg.  below  the  horizontal,  while  with  the  flame 
lamps  this  angle  lies  between  20  deg.  and  30  deg.  below  the 
horizontal,  conditions  recognized  as  giving  a  better  light 
distribution.  An  analysis  of  the  curves  (Figs.  2  and  3) 
shows  that  the  relative  efficiency  of  the  various  types  com- 
pared is  practically  the  same  in  direct-current  lamps  whether 
based  on  the  total  flux  or  upon  the  distribution.  In  alter- 
nating-current lamps,  however,  it  becomes  quite  apparent 
that  a  comparison  based  upon  the  total  flux  of  light  does 
not  fairly  show  the  superiority  of  modern  alternating- 
current  flaming-arc  lamps  over  the  older  inclosed  pure  car- 
bon arcs.  In  direct-current  lamps  flaming  electrodes  are 
from  three  to  five  times  as  efficient  as  inclosed-arc  elec- 
trodes, while  in  alternating-current  lamps  the  flaming 
electrodes  are  from  five  to  fifteen  times  as  efficient  based 
upon  their  distribution  and  from  three  to  eight  times  as 
efficient  based  upon  their  total  light  flux.  These  curves 
are  not  for  lamps  of  the  same  current  and  arc  voltage,  but 
are  taken  as  typical  of  each  type  of  electrode  in  a  lamp 
adapted  for  it. 

The  curves  of  Fig.  4  for  the  white  flaming  electrodes 
afford  a  comparison  of  the  eff'ect  of  the  polarity  upon  the 
distribution.  As  is  apparent  to  the  eye  of  an  observer,  the 
curves  clearly  bring  out  the  great  increase  in  candle-power 
that  accompanies  the  use  of  the  lower  carbon  as  the  positive. 
In  the  curves  shown  the  light  output  increases  by  more  than 
600  candles  along  the  angle  of  maximum  distribution  when 
the  only  change  is  from  an  upper  to  a  lower  positive  carbon. 
A  better  light  distribution  is  obtained  and  the  arc  operates 
more  steadilv. 


Decreasing  the  Duration  of  Service  Interruptions  at 
Marion,  Ind. 

If  a  service  interruption  occurs  on  Sundays,  holidays  or 
at  other  times  when  most  of  the  operating  men  and  repair 
crew  of  a  central  station  are  enjoying  a  few  hours'  leisure, 
thirty  minutes  or  more  is  generally  required  for  getting  to- 
gether a  sufficient  force  to  attempt  to  repair  the  trouble. 
After  experiencing  several  such  delays  in  making  neces- 
sary repairs  after  thunderstorms  and  similar  occurrences, 
Mr.  S.  H.  Smith,  manager  of  the  Marion  Light  &  Heating 
Company,  of  Marion,  Ind.,  evolved  a  system  of  organiza- 
tion which  in  a  large  measure  reduces  all  such  delays  to  a 
minimum. 

According  to  the  rules  of  this  system,  as  soon  as  a  storm 
cloud  appears  in  the  sky  or  the  first  clap  of  thunder  is  heard 
all  of  the  operating  and  repair  men  telephone  to  the  plant, 
giving  their  names,  telephone  numbers,  whereabouts  and 
their  probable  movements  for  a  reasonable  period  of  time 
as  accurately  as  possible.  These  facts  are  recorded  at  the 
station  by  the  man  at  the  telephone,  who  is  generally  one 
of  the  operating  force  on  duty,  and  if  the  occasion  arises 
each  man  who  has  reported  can  be  reached  at  the  number  he 
has  given.  The  same  rule  has  been  adopted  for  holidays 
so  that  at  all  times  it  is  possible  to  collect  quickly  a  crew 
to  repair  almost  any  kind  of  service  interruption. 

All  of  the  men  in  the  operating  and  maintenance  depart- 
ments, including  the  manager,  are  included  in  the  list  of 
those  required  to  make  their  whereabouts  known.  Follow- 
ing a  service  interruption  the  list  of  men  calling  can  be 
referred  to,  and  in  case  any  man  has  failed  to  report  it  is 
shown  on  the  record.  When  this  man's  attention  has  been 
directed  to  the  breach  of  discipline  by  the  manager  and  an 
explanation  demanded  it  is  very  probable  that  the  forgetful 
culprit  will  on  the  next  occasion  be  the  first  to  call  the 
station  and  inform  the  man  in  charge  of  his  telephone 
number  and  his  immediate  movements. 

It  is  stated  that  instead  of  the  thirty  minutes  which  were 
formerly  required  to  start  to  make  repairs  the  present  sys- 
tem usually  shows  a  man  close  enough  to  the  trouble  to  be 
"on  the  job"  in  less  than  one-third  of  that  time. 
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The  Nitrogen-Filled  High-Efficiency  Tungsten  Lamp 


Blackening  of  bulbs  and  its  prevention — Introduction  of  nitrogen  at  atmospheric 
pressure  to  reduce  filament  evaporation  and  localize  deposits  by  convection  currents^ 
Lamps  of  4000  cp  consuming  0. 1  to  0.5  watt   per  candle  over   lives  of  1500  hours 


BEFORE  the  meeting  of  tlie  American  Institute  of 
Electrical  Engineers  held  in  .New  York  City,  Oct. 
10,  Dr.  Irving  Langmuir,  Schenectady,  N.  V.,  de- 
scribed the  development  and  present  status  of  the  new 
nitrogen-filled  tungsten  incandescent  lamp,  presenting  two 
closely  related  papers  which  President  C.  O.  Mailloux  in 
his  introduction  characterized  as  marking  an  epoch  in  elec- 
trical history  and  electrical  progress.  The  first  paper  dis- 
cussed the  phenomenon  of  blackening  in  tungsten  lamps 
and  methods  of  preventing  it.  The  second,  prepared  in 
collaboration  with  Mr.  J.  A.  Orange,  described  in  detail 
the  high-efficiency  tungsten  lamps  which  have  been  pro- 
duced by  filling  the  bulbs  with  nitrogen  vapor  at  about 
atmospheric  pressure. 

Causes  of  Blackening   in   Tungsten   L.vmps 

The  modern  tungsten  lamp,  as  pointed  out  by  Dr.  Irving 
Langmuir  in  the  first  paper,  has  an  absolute  luminous  effi- 


FiG.  I — low-voltage  nitro- 
gen-filled  LAMP,   0.4   TO 

0.5   WATT  PER   CANDLE 


NITROGEN-FILLED 

FOR      IIO-VOLT     CIR- 


ciency  of  but  6  to  10  per  cent  based  on  perfect  white-light 
production  at  o.io  watt  per  candlepower,  and  monochro- 
matic yellow-green  production  at  0.06  watts  per  candle- 
power.  Tungsten  lamps  of  to-day  fail  not  by  breaking  of 
the  filament,  but  by  reduction  in  light-giving  value  due  to 
blackening  of  the  inner  globe  surface.  With  attempts  to 
increase  efficiency  of  lamp  operation,  this  blackening 
process  has  been  found  to  be  greatly  accelerated,  thus  here- 
tofore placing  a  limit  on  the  consumption  efficiencies  ob- 
tainable consistent  with  reasonable  lamp  life. 


Such  blackening  has  generally  been  attributed  to  ■; 
integration  of  the  filament  caused  by  traces  of  residual  gas 
in  the  bulb,  although  in  the  case  of  lamps  run  at  over- 
voltage  evaporation  of  the  filament  was  assigned  as  the 
cause.  From  analysis  of  possible  sources  of  gas  within 
lamp  bulbs,  the  following  gases  were  found  by  the  investi- 
gators :  Water  vajwr,  carbon  dioxide,  carbon  monoxide, 
hydrogen,  nitrogen  and  hydrocarbon  vapors.  Further  tests 
showed  that  water  vapor  is  the  only  gas  which  produces 
perceptible  blackening.  Its  part  in  this  cyclic  process  is 
that  of  a  carrier,  the  water  oxidizing  the  tungsten  and 
being  itself  reduced  to  atomic  hydrogen.  The  tungsten 
oxide  meanwhile  becomes  volatilized  and  deposits  on  the 
glass  bulb  where  it  is  reduced  by  the  atomic  hydrogen  back 
to  metallic  hydrogen  with  the  formation  of  water  vapor 
again. 

But  attempts  to  reduce  the  quantity  of  water  vapor  have 
resulted  in  failure,  so  that  the  author's  conclusion  is  that 
while  water-vapor  reduces  the  life  of  poorly  exhausted 
lamps,  it  can  be  nothing  else  than  pure  evaporation  of  the 
filament  at  high  temperature  which  produces  blackening  in 
the  case  of  well-exhausted  bulbs.  To  prevent  such  black- 
ening, due  to  evaporation,  two  methods  are  available; 
( I )  to  reduce  the  rate  of  evaporation  by  introducing  into 
the  bulb  at  atmospheric  pressures  such  gases  as  nitrogen 
and  mercury  vapor,  and  (2)  to  change  the  location  of  the 
deposits  by  means  of  convection  currents  in  gases  inside 
the  bulb,  so  that  the  glass  opposite  the  filament  will  not 
darken.  At  atmospheric  pressure  this  localized  darkening 
effect  of  the  convection  currents  in  the  gas  becomes  ver>- 
striking,  the  globe  on  a  level  with  the  filament  remaining 
perfectly  clear,  while  a  dark  deposit  gradually  forms  on 
the  parts  directly  above  the  filament.  Thus  the  introduc- 
tion of  an  inert  gas  into  the  bulb  at  atmospheric  pressure 
not  only  decreases  the  rate  of  filament  evaporation,  but  by 
proper  design  of  the  lamp  parts  the  presence  of  this  ga.s 
may  be  made  to  prevent  blackening  of  those  glass  surfaces 
through  which  light  is  transmitted,  the  result  being  to  make 
possible  increased  lamp  life  at  high  efficiencies. 

XlTROGEN-FlLLED  TUNGSTEN    LaMPS 

In  the  second  paper  of  the  evening.  Dr.  Langmuir  and 
Mr.  J.  A.  Orange  described  practical  applications  of  the 
principles  already  oiitlined.  By  the  use  of  these  they  have 
been  able  to  construct  large  tungsten  lamps  which,  starting 
with  an  efficiency  of  0.40  watt  per  candlepower,  have  run 
over  2000  hours,  with  an  average  efficiency  of  0.5  watts  per 
candle  over  that  period. 

Experiments  with  filaments  of  various  sizes  early  indi 
cated  the  desirability  of  using  large  diameters.    The  larger 
filaments  gave  not  only  a  better  efficiency  at  any  definite 
temperature,  but  also  a  much  longer  life.    Thus  doubling  the 
diameter  decreased  the  consumption  from  0.65  to  0.56  watt 
per  candle,  and  increased  the  life  from  90  to  300  hours. 
This  improvement  in   eflficiency  is  attributed  to  the  rela- 
tively greater  heat  loss  by  convection   from  small  wires. 
The  life  of  the  filament  is  determined  largely  by  the  In-' 
of  tungsten  from  the  filament  by  evaporation,  and  has  bc' 
found  to  be  dependent 'on  the  relative  decrease  in  diamet' 
thus  caused.     The  evaporation  of  tungsten  in  nitrogen 
largely  a  diffusion  process,  and  is  nearly  independent  of  t: 
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size  of  the  wire.  The  rate  of  evaporation  per  unit  area  is 
thus  inversely  proportional  to  the  diameter.  Relative  lives 
of  very  small  wires  in  nitrogen  as  therefore  nearly  pro- 
portional to  the  squares  of  their  diameters. 

But  filaments  of  large  diameter  require  very  large  cur- 
rents to  maintain  them  at  the  operating  temperature.  2850 
deg. ;  hence  unless  very  low  voltages  are  used,  the  power 
consumed  by  the  larger  wires  is  so  large  that  only  lamps 
of  high  candlepower  could  be  made.  To  increase  the  effec- 
tive diameter  of  the  filament  without  decreasing  its  resist- 
ance, a  tubular  section  might  be  used,  but  the  more  prac- 
tical construction,  and  the  one  adopted,  takes  the  form  of 
winding  the  filament  into  a  tightly  coiled  helix.  Among 
the  advantages  incidentally  obtained  is  the  automatic  cor- 
rection of  local  overheating  of  thin  spots  in  the  filament, 
which  would  otherwise  magnify  themselves  rapidly.  But  in 
the  helical  filament  such  an  overheated  soft  spot  will  be 
pulled  open  by  the  normal  tension  and  sag  of  the  filament, 
preventing  further  progress  of  overheating  by  providing 
increased  radiation  and  convection. 

In  ordinary  lamps  about  20  per  cent  of  the  energy  radi- 
ated from  the  filament  is  intercepted  by  the  glass  and 
causes  heating  of  the  bulb.  In  the  nitrogen-filled  lamp, 
beside  this  radiated  heat,  there  is  an  additional  amount  ot 
heat  carried  to  the  bulb  by  convection — an  amount  varying 
with  the  type  of  lamp  and  ranging  from  6  to  40  per  cent. 
The  convection  currents  carrying  this  relatively  large 
amount  of  heat,  travel  vertically  upward  within  the  bulb, 
and  if  they  strike  a  small  area  of  glass,  tend  to  overheat 
it.  This  overheating  may  liberate  enough  water  vapor  to 
cause  attack  on  the  filament  and  blackening  of  the  bulb. 
The  filament  should  therefore  be  placed  in  the  lower  part 
of  the  bulb,  and  sufficient  area  allowed  in  the  upper  glass 
i  surface  for  the  deposit  of  tungsten  nitride. 
\  For  bulbs  of  the  same  volume  the  nitrogen  lamps  give 
roughly  from  five  to  ten  times  the  candle-power  of  evacu- 
ated lamps,  but  the  bulbs  of  such  filled  lamps  naturally  run 
much  hotter  than  those  of  ordinary  lamps.  The  upper 
parts  of  the  bulbs  are  often  100  to  200  deg.  Cent,  or  more, 
while  the  lower  parts  are  sometimes  much  cooler  than  this, 
;  although  closer  to  the  filament.  Several  special  varieties 
'  of  heat-resistant  glass  have  been  used  for  the  bulbs,  mak- 
ing considerably  smaller  sizes  possible,  as  well  as  render- 
ing it  easier  to  get  rid  of  water  vapor. 

Special  lead-in  wires  have  had  to  be  devised  to  convey 
Sthe  heavy  currents  (20  to  30  amp)  involved  in  the  larger 
•  sizes  of  these  new  lamps.  Platinum  has  been  discarded 
entirely,  even  in  the  smaller  lamp  sizes,  special  alloys  being 
substituted  which  have  the  same  coefficient  of  expansion 
as  the  glass.  Bulbs  of  special  glass  into  which  tungsten 
or  molybdenum  wire  can  be  sealed  directly,  have  also  been 
tried.  Where  the  leads  enter  from  the  top  of  the  bulb, 
special  precautions  have  to  be  taken  to  protect  the  wires 
against  the  high-temperature  convection  currents. 

Types  of  High-Efficiency  Units 

For  the  particular  type  of  nitrogen-filled  tungsten  lamp 
lat  present  furthest  developed,  lives  of  over  1500  hours  at 
efficiencies  better  than  0.50  watt  per  candle  have  been  ob- 
tained only  in  large  units  taking  over  10  amp.  Lamps  run- 
ning at  0.6  to  0.7  watt  per  candle,  have  been  made  in  units 
taking  at  least  5  amp. 

i  No  serious  difficulty  has  been  met  in  making  high-volt- 
lage  lamps  of  this  type,  for  in  nitrogen  at  atmospheric  pres- 
pure  there  is  no  tendency  toward  arcing,  even  at  250  volts. 
Many  lamps  taking  6  or  7  amp  at  no  volts  have  been  made 
liip  and  run  at  0.6  to  0.7  watt  per  candle,  with  a  life  of 
bver  1000  hours. 

A  number  of  special  types  of  nitrogen-filled  lamps  which 
lave  been  made  and  tested  are  the  following : 

I.  Large  units  of  very  high  efficiency  (0.4  to  0.5  watt 
-er  candle  with  a  life  of  1500  hours  or  more).  These 
amps  take  currents  of  20  to  30  amp  and  (except  in  units 


over  4000  cp)  are  therefore  best  run  from  alternating- 
current  circuits  by  means  of  small  transformers  or  auto- 
transformers  giving  a  voltage  depending  on  the  size  of 
unit  desired.  Thus,  with  30  volts  and  25  amp,  the  power 
taken  would  be  750  watts  and  this,  in  a  lamp  of  say  0.45 
watt  per  candle,  would  give  1670  cp.  Higher  or  lower 
candlepower  may  be  obtained  by  using  other  voltages.  A 
typical  lamp  of  this  kind  is  shown  in  Fig.  l. 

2.  Small  units  of  low  voltage.  These  take  currents  ot 
10  amp  or  less  and  work  at  pressures  as  low  as  4  or  5  volts. 
The  efficiencies  with  looo-hour  life  range  from  0.6  to  i.o, 
or  even  1.25  watts  per  candle,  according  to  the  current  used. 
These  lamps  are  adapted  for  series  street  lighting  on  6.6- 
amp  circuits  (at  0.6  to  0.7  watt  per  candle),  for  stereopticon 
lamps,  for  automobile  headlamps,  and  for  use  in  general 
wherever  a  source  of  high  intrinsic  brilliancy,  steadiness 
and  white  color  is  needed. 

3.  Lamps  to  run  on  standard  lighting  circuits  (no  volts). 
Large  units  of  this  type  (several  thousand  candle  power) 
have  efficiencies  of  0.5  watt  per  candle  or  better.  With 
smaller  units  the  efficiency  is  ordinarily  not  so  high.  A 
type  of  this  lamp  is  illustrated  in  Fig.  2.  The  leads  may 
be  brought  in  from  the  top,  in  which  case  they  are  prefer- 
ably made  very  long  so  that  the  filament  remains  in  the 
lower  part  of  the  bulb. 

Special  Advantages  of  Nitrogen-Filled  Lamps 

Besides  high  efficiency,  features  of  the  new  lamps  which 
may  prove  of  advantage  are: 

I.  Color  of  the  light.     The  temperature  of  the  filament 
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tungsten  LAMPS 

being  400  to  600  deg.  higher  than  that  of  ordinary  lamps, 
causes  the  light  to  be  of  a  very  much  whiter  color,  so  that 
it  comes  closer  to  daylight  than  any  other  form  of  artificial 
illuminant  except  the  direct-current  arc  and  the  special 
Moore  tube  containing  carbon  dioxide.  The  color  is  almost 
exactly  like  that  which  can  be  had  for  a  few  minutes  by 
running  an  ordinary  tungsten  lamp  at  double  rated  voltage. 

Work  is  at  present  under  way  to  develop  special  color 
screens  which,  when  used  with  this  light,  will  give  a  true 
daylight  color  (corresponding  to  the  radiation  from  a  black 
body  at  5000  deg.  Cent.).  Such  screens  will  absorb  from 
65  to  75  per  cent  of  the  light,  so  that  the  net  efficiency  will 
be  about  2.0  watts  per  candle  for  a  pure  daylight  color. 
With  ordinary  tungsten  lamps,  the  absorption  screens  now 
used  give  a  net  efficiency  of  hardly  10  and  12  watts  per 
candle. 

2.  High  intrinsic  brilliancy  of  the  filament.  At  the  oper- 
ating temperature  of  the  nitrogen-filled  lamps  the  intrinsic 
brilliancy  of  the  filament  is  about  1200  cp  per  sq.  cm.  In 
ordinary   tungsten   lamps,   on   the   other   hand,    running   at 
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alioiit  1.25  watts  per  caiullc,  the  filaments  have  a  brilliancy 
of  only  abont  150  candle  power  per  sq.  cm.  Thi.s  feature, 
combined  with  the  high  degree  of  filament  concentration, 
renders  these  lamps  particularly  useful  for  projection  work 
ill   head-lamps  and  stercopticonS. 

,^.  C"onstancy  of  characteristics  during  life.  It  is  often 
possible  to  desif;n  these  lamps  so  that  their  current,  pres- 
sure, and  candle  power  characteristics  remain  practically 
fixed  durinj;  the  greater  part  of  their  lives.  In  any  case, 
however,  since  tliere  is  no  deposit  on  the  bulb  to  cut  off 
the  light,  the  candle  power  practically  never  falls  below  75 
per  cent  (this  decrease  sometimes  being  due  to  sagging). 
The  lamp  usually  fails  by  the  breakage  of  the  filament,  with 
the  candlepower  well  above  80  per  cent  of  its  original 
value. 

The  spherical  candle  power  of  many  of  these  lamps  has 
been  measured.  The  ratio  of  mean  spherical  to  maxinnnii 
horizontal  (practically  mean  horizontal  also)  candle  power 
has  been  found  to  average  about  84  per  cent  for  the  lamps 
made  with  single  loops  of  helically  wound  wire. 

,\s  an  appendix  to  their  paper,  the  authors  also  outlined 
methods  of  photometcring  the  new  high-efficiency  lamps 
with  the  aid  of  blue-glass  screens.  The  constants  for  these 
glasses  having  been  once  determined,  there  are  available  a 
number  of  standard  temperatures  ranging  from  2250  to 
3600  (leg.  K.  By  the  use  of  these  screens  it  is  an  easy 
matter  to  set  a  lamp  up  at  a  voltage  such  that  the  filament 
has  a  standard  temperature,  say  2830  deg.  To  do  this  it 
is  simply  necessary  to  adjust  the  voltage  so  that  the  color 
of  the  light  from  the  lamp  is  the  same  as  that  which  conies 
from  the  standard  lamp  when  viewed  through  one  of  the 
special  blue   screens. 

Discussion 

Those  who  took  part  in  the  discussion  of  the'Cis'o  papers 
were  Messrs.  Tohn  B.  Taylor.  John  W.  Ho\v«fl,  Farley 
Osgood,  T.  E.  Randall,  Wil'liam  McClellan.  lohn'W.  Lieb, 
Jr.,  H.  M.  Fales,  and  M.  G.  Lloyd. 

Mr.  Taylor  projected  on  the  screen  an  enlarged  image 
of  a  nitrogen-filled  lamp  backed  by  a  reflector,  and  called 
attention  to  the  advantages  of  the  new  unit  for  pfojection- 
lantern  purposes.  Compared  with  the  usual  arc  source,  it 
is  much  more  convenient  and  uniform  in  operation,  and 
almost  as  white  in  color. 

Mr.  Howell  complimented  the  researches  of  Dr.  Lang- 
nniir.  particularly  his  painstaking  experiments  giving  rigor- 
ous proof  of  what  were  hitherto  only  theories.  But  taking 
exception  to  the  author's  statement  that  ordinary  tungsten 
lamps  fail  chiefly  by  blackening  of  the  bulbs,  the  speaker 
pointed  out  that  this  observation  was  intended  to  apply 
only  to  large  lamps,  and  is  not  true  of  the  small  sizes  which 
constitute  ~-,  per  cent  of  the  present  commercial  output. 
Lamps  like  the  40-watt  units  remain  useful  until  the  fila- 
ment breaks  or  weakens  due  to  evaporation.  Their  bulb 
area,  being  relatively  large,  greatly  reduces  visible  blacken- 
ing. Mr.  Howell  said  he  had  long  recognized  three  kinds 
of  blackening,  the  chief  of  these  actions  being  that  due  to 
evaporation,  which  advances  uniformly  during  the  life  of 
the  lamp.  Many  lamp  authorities  have  in  the  past  held  this 
theory.  Irregular  or  mottled  discolorations,  on  the  other 
hand,  may  be  traced  to  the  presence  of  a  residual  gas.  The 
presence  of  water  vapor  affects  carbon  and  tungsten  lamps 
very  differently  as  shown  by  examples  which  the  speaker 
exhibited.  Water  vapor  in  the  carbon  lamp  renders  the 
filament  sooty  and  black,  increasing  its  radiation  and  re- 
ducing its  candlepower  by  one-half,  although  the  globe 
remains  clear.  Later  this  soot  is  deposited  on  the  glass, 
causing  blackening. 

Mr.  Randall  submitted  a  tabulation  representing  an  at- 
tempt to  evaluate  recent  progress  in  lamp  development. 
If  90  per  cent  oi  the  theoretical  candlepower-hours  are 
develoned  in  1000  hours'  burning  (candlenower  mainte- 
nance  and   mortality   being  both   considered)    the   advance 


from  the  raw  carbon  lamp,  fixed  as   100,  he  estimated  as 
follows : 

Kaw  carbnn   filamcni    (cellulose) 100 

Trc.-itcil  cirbon  filairent 119 

Craphilized-carbon    filapienl 149 

Tantalum    rilament 2O6 

C>sniium    filament 270 

Tungsten   filament J59 

Nitrogen-filled  I.mp  (estimated) 600 

.Mr.  Lieb  remarked  that  the  central  station  has  long  since 
passed  the  period  of  showing  fear  at  improvements  in  the 
state  of  the  art,  and  now  looks  forward  with  cheerfulness 
and  satisfaction  to  the  introduction  of  more  efficient  light- 
ing units  as  hastening  the  hoped-for  day  when  electric  light 
will  be  as  accessible  as  kerosene  in  the  humblest  homes. 
Under  competition  with  the  new  incandescent  illuminant, 
the  arc  lamp,  predicted  Mr.  Lieb,  will  itself  shortly  make 
rapid  advances. 

.Mr.  Fales  pointed  out  that  the  telephone  companies  look 
to  the  new-  incandescent  street  lamps  to  replace  arcs  and 
thus  to  eliminate  the  "noise"  troubles  often  caused  by  in- 
duction from  humming  in  arc  circuits. 

In  concluding  the  discussion  Dr.  Langmuir  reviewed  a 
number  of  the  points  brought  up  by  the  speakers.  The 
greater  brilliancy  of  the  inner  surfaces  of  the  helix  he 
attributed  to  cross  reflection  of  light,  rather  than  to  re- 
duced radiating  aperture  which,  as  he  showed,  could  cause 
only  10  to  15  per  cent  difference.  At  very  low  pressures, 
uniform  blackening  deposits  can  be  obtained  on  the  glass, 
while  convection  currents  are  set  u[)  only  at  higher  pres- 
sures. Dr.  Langmuir  expressed  regret  that  his  paper  left 
the  impression  that  he  claimed  to  have  been  the  first  to 
attribute  blackening  to  water-vapor  causes,  for  this  view, 
he  said,  has  been  held  by  others  for  many  years.  His  own 
work,  he  explained,  was  intended  only  to  demonstrate  that 
all  the  other  bulb  gases  are  inactive  and  that  water  vapor 
is  the  only  one  to  be  feared. 

.■\s  to  the  possibility  of  making  nitrogen-filled  lamps  in 
small  units,  the  speaker  expressed  doubt,  although  he  ex- 
pressed belief  that  beginning  with  the  500-watt  size,  or 
even  smaller,  the  new  lamps  can  be  made  in  units  ranging 
up  to  25,000  or  30,000  cp,  with  ultimate  efficiencies  of  pos- 
sibly 0.3  watts  per  candlepow-er.  .'\rgon  at  higher  pres- 
sures, he  said,  now  holds  promise  of  being  a  great  im- 
provement over  nitrogen  as  a  gas  filler  for  incandescent 
lamp  bulbs. 

The  results  thus  far  obtained  indicate  that  argon  will  be 
substituted  for  nitrogen  in  the  lamps  just  as  soon  as  the 
rarer  gas  becomes  readily  available  on  a  commercial  scale. 
Being  one  of  the  rare  constituents  of  the  atmosphere  it  is 
very  diflicult  to  produce  in  small  quantities,  but  on  a  large 
scaie  it  can  be  made  very  cheaply,  comparatively  speaking. 
and  will,  according  to  Dr.  Langmuir,  afford  an  improve- 
ment  over  nitrogen. 

In  the  process  of.  exhausting  lamps,  the  author  ques- 
tioned whether  the  size  of  the  constriction,  however  large, 
would  have  any  efifect  on  the  completeness  with  which  the 
water  vapor  is  removed,  unless  a  high  temperature  is  main- 
tained at  the  same  time.  On  account  of  their  heavy  fila- 
ments the  new  lamps,  he  explained,  are  quite  free  from 
showing  frequency  flicker,  even  at  25  cycles. 

The  pressure  at  which  the  present  "half-watt"  lamps  are 
filled  with  nitrogen— about  two-thirds  atmosphere  when 
cold— was  selected,  said  Dr.  Langmuir.  so  that  when  hot 
the  internal  pressure  becomes  just  about  that  of  the  atmos- 
phere. Xo  advantage  would  be  gained  by  using  higher 
pressures,  which  would  only  increase  the  likelihood  of  lamp 
explosions  accompanied  by  outward-flying  glass  particles. 
The  new  lamps  have  proved  to  be  extremely  stable,  he 
added,  none  having  beeji  broken  in  handling  or  shipment^ 
In  closing  the  author  paid  a  generous  tribute  to  the  work 
of  Dr.  W.  R.  Whitnev  of  the  laboratory  stafT. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Toronto's  Vehicle-Charging  Rate  to  Encourage 
Large  Use 

I-'or  electric-vehicle  charging  service  the  Toronto 
(Canada  )  Electric  Light  Company,  Ltd.,  tenders  a  special 
rate  which  is  designed  to  encourage  larger  use  of  customers' 
cars  by  rapidly  reducing  the  equivalent  cost  as  the  monthly 
consumption  of  kilowatt-hours  increases.  The  Toronto 
schedule  begins  with  a  rate  of  5  cents  per  kw-hr.  for  the 
first  fifty  hours'  use  of  the  month's  maximum  demand, 
while  for  the  second  fifty  hours'  use  the  charge  is  but  1 
cent  per  kw-hr.  For  all  energy  consumed  beyond  100 
hours'  use  of  the  maximum  demand  in  any  one  month  the 
rate  is  but  0.5  cent  per  kw-hr.  On  this  basis  the  average 
return  ranges  from  $10  to  $12  per  month  per  vehicle.  At 
the  present  time  125  pleasure  cars  and  twenty  electric 
trucks  are  in  use  in  Toronto. 


Electric  Operation  of  Pea-Viners  in  Michigan's 
i  "  Cloverland  " 

'  Wallace,  a  conununity  of  eleven  houses,  two  stores,  two 
rhurches  and  a  blacksmith  shop,  situated  in  the  heart  of 
u'pper  Michigan's  "Cloverland''  district,  is  probably  the 
iimallest  village  in  the  country  receiving  twenty-four-hour 
,:entral-station  service.  Every  house  with  one  exception 
(s  lighted  by  electricity,  energy  being  received  over  the 
il3,ooo-volt  transmission  line  of  the  Menominee  &  Marinette 


;FIG.    I — OUTDOOR    SUB.ST.\TION    AND    ELECTRICALLY    DRIVEN 
PEA-VINERS    AT    WALLACE,    MICH. 

-ght  &  Traction  Company  from  the  latter's  Menominee 
^lnt  16  miles  distant. 

'But  while  Wallace  may  he  the  smallest  electrically  lighted 
•jvn,  its  chief  distinction  is  in  having  the  largest  electrically 
derated  pea-vining  plant  in  the  world,  which  is  right  at 
f-  farmers'  doors.  Five  pea-viners  were  in  operation  this 
Sison  and  the  number  will  be  increased  to   fifteen  next 


year.  During  the  1913  season  one  of  the  canning  factories 
alone  bought  $35,000  worth  of  green  peas  from  the  farm- 
ers of  the  vicinity.  As  one  of  the  illustrations  shows,  the 
green-pea  vines  are  hauled  in  to  the  viners  at  Wallace  by 
wagon.  After  being  threshed,  they  are  then  loaded  into 
boxes  without  handling  and  are  transported  to  a  canning 
factory  at  Menominee  by  motor  trucks,  as  depicted  in  the 


FIG.  2 ELEl 
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same  illustration,  which  shows  a  familiar  scene  at  Wallace 
during  the  canning  season. 

The  electrical  installation  at  Wallace  comprises  a  bank 
of  three  25-kw,  33,000/220-volt,  60-cycle,  single-phase 
transformers,  which,  with  the  lightning-arrester  equipment, 
are  owned  by  the  power  company.  There  are  two  20-hp, 
220-volt,  three-phase  motors,  each  operating  a  pair  of  vin- 
ers, and  a  lo-hp  motor  driving  one  viner.  A  rating  of 
7.5  hp  per  viner  is  considered  ample,  but  the  Michigan 
Refining  &  Preserving  Company,  which  owns  the  plant, 
insisted  on  having  abundant  power  capacity  provided.  The 
pea-vining  plant  was  operated  eight  weeks  during  the  sea- 
son just  closed. 

The  energv  required  by  the  vining  machine  varies  with 
the  yield  and  variety  of  peas,  ranging  from  166  watt-hr. 
for  a  2i-lb.,  twenty-four-can  case  of  "Alaskas"  down  to 
122  watt-hr  for  a  case  of  "sweets."  .^t  2.75  cents  per 
kw-hr.  the  cost  of  vining  an  average  case  (144  watt-hr.) 
would  therefore  be  0.37  cent.  One  of  these  viners  was 
operated  by  steam  during  a  preceding  season,  and  it  is 
understood  that  electric  drive  has  cost  hardly  half  the  out- 
lay formerly  necessary  for  engine  operation.  The  chief 
reason  for  converting  to  electric  drive  was,  however,  the 
undesirable  variation  of  speed  inherent  with  the  steam 
engine,  which  has  been  avoided  with  constant-speed  motor 
drive.  To  shell  peas  properly,  according  to  Mr.  Edward 
Daniell,  general  manager  of  the  power  company,  the  viners 
must  be  run  at  a  certain  speed.  If  the  speed  is  too  slow 
some  of  the  pods  will  not  be  opened,  and  if  too  fast  the 
peas  become  bruised  and  are  rendered  unsuitable  for  can- 
ning. This  matter  of  dependable,  unvarying  drive  was, 
therefore,  one  of  the  principal  considerations  in  giving  up 
engine  operation. 
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Advertising:  Wired  Dwellings  for  Rent 

As  an  intluc(.-mi.iit  to  tlic  owners  ol  rentable  property  to 
have  all  of  their  iiouses  wired  the  Muncie  (Ind.)  Electric 
Light  Company  is  displaying  in  the  daily  papers  a  list  of 
the  vacant  wired  properties.  The  advertisement  is  headed 
"Dwellings  for  Rent."  below  which  is  the  statement  that  the 
properties  listed  are  wired  for  electric  service.  In  addition 
to  the  address  of  each  house  that  is  for  rent  there  are  given 
in  the  "ad"the  rent  per  month,  the  number  of  rooms  and 
the  address  or  telephone  number  of  the  owner  or  real  estate 
broker  in  charge.  The  owners  of  wired  houses  are  re- 
quested to  report  vacancies  at  the  office  of  the  company  so 
that  the  property  may  be  listed  in  the  daily  advertising.  At 
one  time  in  the  early  spring  months  the  number  of  vacant 
wired  houses  was  reduced  to  four  by  this  method  of  adver- 
tising, but,  as  will  be  seen,  at  the  present  it  has  increased 


DWELLINGS  for  RENT 

THE  F<)Lix>wiN<;   noisi;s   iv    mi  n<  11;  .m;k  wim  u    i;oii 
ELECTRICAL  CONVENIENCES 

Roomft.  Ad<lr«-!U4.  Ratr-.  Inqiilr<>  of 

S — Flat,  J12H  N.  Mulb«rr>'   «1»  DO MNlcnbcrgcr    &    t.ffUcr 

« — 614    N.    Mulb«rrr 28.00 Phono   28J4 

« — «ie    N      Mulbcrt-y 28.00 Phone    2834 

n*!* — »    4-room    nals.    Broadway  and  Second  St«.     Thoa.  C.  Gland 

i— Flat    Paraonn    Blk 16.00.' Phono   3319 

7 — 418  W.  Charlca 26.00 U.  I,.    Leah 

(Key  at   Electric  Ught  Ofllre.) 

? — 660    North    Elrt 18.00 Phone   1663 

t — 616   South    Liberty 23.00 Mr.   Glaacock 

10 — J17  S;  Mulberry Phone  49 

Flat — 7   rooms    Silverburx 

10 — 408    E.    Jackson 30  00 Mrs.   Robert    Barnes 

7 — I'olonlal   Flats   26.00 Phone   3470 

r — 400    KiiM   Adams t..    26.00 ■.    Earl  Swain 

7 — 2702    S.    Mad.    furnished  30.00 Mrs.  Campbell 

B — 1619   W.   Sixth 12.60 Call  at   this  addreai 

3 — No.     14    Canopic 17.00    

« — No.  15  Canoplr 18.00    

17 — Canopic.   furnished 

'  9 — 1623  E.  Jackson — 

Fumlahod    36.00.  ..  .Will  Meeker.  Phone  I1S6-J 

Unfurnlished     25.00 Will   Meeker.    Phone    I1S6.2 

t — 41SH    .«.   Elm 20.00 Thornburg.   Johnson    HIk. 

0— 82flVi    S.    Walnut IJ.OO Call  at   120  4    S.   Wslnul 

6 — 633    N.    Madison 10.50 Phone    IC 

7—416    S.    High 22.00 See    Long   on   Charles   S( 

IT  P.AYS  TO  IIAVK  HESXTAL    PROPERTY    WIREI> 
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ADVERTISEME.NT    GIVING    LIST    OF    WIRED    UWELLl.NGS    FOR    RENT 


owing  to  the  building  which  has  been  done  in  the  summer 
months.  On  account  of  the  twofold  results  accomplished — 
that  is,  inducing  owners  to  wire  their  property  and  keeping 
wired  property  occupied,  so  that  it  will  be  earning  money 
for  the  company — the  Muncie  company  deems  it  good  policy 
to  run  the  advertisement  continuously  and  keep  the  list  up 
to  date. 


Results  with  Central-Station  Vehicles    at  Memphis 

In  its  own  service  the  Memphis  (Tenn.)  Consolidated 
Gas  &  Electric  Company  now  operates  five  electric  vehi- 
cles. Two  are  looo-lb.  Urban  trucks  with  lead  batteries, 
and  the  other  three,  all  Detroit  cars  with  nickel-iron  cells, 
comprise  a  2ooo-lb.  truck,  a  3000-lb.  truck  and  a  light 
roadster.  In  service  over  gravel-paved  streets  in  moderately 
hilly  districts  these  cars  have  averaged  energy  consump- 
tions of  0.6  kw-hr.  to  0.9  kw-hr.  per  mile  traveled.  The 
Urban  trucks  perform  about  25  miles  per  day  and  the  De- 
troits  40  miles  per  day.  Repairs  and  maintenance  have  cost 
about  6.25  cents  per  mile,  divided  as  follows:  Batteries, 
2.75  cents;  tires,  2.5  cents,  and  car,  1  cent.  The  depend- 
ability of  these  electric  vehicles  and  the  fact  that  they  are 
ready  for  service  whenever  wanted  are  points  named  by 
the   local   electric   company   in   expressing   its   satisfaction 


with  the  use  of  these  cars  for  its  own  city  service. 
Thirty  commercial  vehicles  and  150  pleasure  cars  are  also 
in  the  service  of  customers  of  the  Memphis  company,  repre- 
senting a  monthly  battery-charging  output  of  35,000  kw-hr. 
The  rate  for  this  service  is  based  on  a  monthly  charge  of 
$1  per  kw  connected  plus  3  cents  per  kw-hr.  used.  The 
average  monthly  consumption  is  about  170  kw-hr.  for  pleas- 
ure vehicles,  and  the  corresponding  central-station  return 
is  $8.20.  For  customers'  electric  trucks  the  consumption 
ranges  around  800  kw-hr.  and  the  monthly  income  is 
about  $35. 


Central-Station  Energy  for  Ice  Making: 

To  the  use  of  central-station  electric  energy  for  the  oper- 
ation of  refrigerating  plants  hearty  recommendation  was 
accorded  by  several  delegates  to  the  third  Western  meeting 
of  the  .American  Society  of  Refrigerating  Engineers  held 
at  Chicago  during  the  recent  International  Congress  of 
Refrigeration.  Raw-water  ice  was  the  first  subject  up  for 
discussion.  Mr.  H.  D.  Pownall,  Canton,  Ohio,  declared  his 
belief  that  electrically  driven  raw-water  ice  plants  will  be 
the  final  choice  of  all  engineers  in  the  future.  Ice  com- 
panies, he  said,  have  a  great  opportunity  to  obtain  desirable 
electric-service  rates  in  the  summer,  when  the  outputs  of 
central  stations  are  low  and  the  demand  for  ice  is  greatest. 
Electrically  operated  ice  plants  require  less  initial  invest- 
ment, less  operating  attention,  a  smaller  depreciation  allow- 
ance and  less  ground  space.  Cost  of  energy  alone  should 
not  be  the  basis  on  which  different  motive  powers  are  com- 
pared, since  the  interest  on  investment,  the  depreciation 
fund  required  and  the  amount  of  labor  necessary  must  also 
be  considered. 

Mr.  Louis  Block,  New  York  City,  disagreed  with  Mr. 
Pownall  on  the  practicability  of  using  central-station  en- 
ergy, taken  from  the  economic  viewpoint,  saying  that  it  is 
cheaper  to  generate  the  energy  at  the  ice  plant. 

In  answer  to  this  Mr.  Pownall  declared  that  he  was 
ready  to  prove  the  economy  of  such  operation  to  anyone 
who  doubted  it,  as  a  number  of  plants  erected  by  the  Arctic 
Ice  Machine  Company,  with  which  he  is  connected,  have 
proved  a  financial  success,  operating  on  central-station  en- 
ergy. Ivlectrically  operated  plants  in  New  York  built  by 
this  company  are  obtaining  energy  from  the  Brooklyn  Edi- 
son company  at  0.875  cent  per  kw-hr.  This  rate  requires 
that  the  motors  be  kept  oflf  the  lines  from  4  p.  m.  to  8  p.  m. 
during  the  winter  months.  Even  if  the  electric-service 
cost  were  50  cents  per  ton  of  ice  manufactured  against  20 
cents  per  ton  with  steam  or  producer  gas,  Mr.  Pownall 
insisted  that  it  would  often  be  found  profitable  to  use 
central-station  energy  because  of  the  elimination  of  large 
depreciation  funds  and  interest  on  investment  occasioned 
by  the  installation  of  isolated  generating  plants. 

Mr.  Thomas  Shipley,  of  York,  Pa.,  is  a  believer  in  dis- 
tilled-water  plants  and  said  that  people  want  pure  ice.  Re- 
markable results,  he  said,  are  being  obtained  in  Germany, 
where  22  lb.  of  ice  is  being  produced  with  i  lb.  of  coaL 

Such  high  economies,  Mr.  Pownall  said,  can  be  obtained 
only  with  distilled-water  plants  where  multi-coil  evapo- 
rators are  used,  and  these  involve  heavy  additional  expCTse 
due  to  interest  on  investment  and  depreciation.  He  be- 
lieves that  raw-w-ater  ice  lacks  the  peculiar  taste  of  dis- 
tilled-water ice.  Furthermore,  it  is  as  pure  as  health  author- 
ities will  likely  ever  require,  since  the  impurities  and 
bacteria   are   thrown   oflf   with   the   core   water. 

Mr.  W.  J.  May  said  that  the  fuel  cost  in  New  York  i; 
from  50  cents  to  $1  per  ton  of  ice  manufactured,  and  thai 
steam-driven  plants  cost  from  twice  to  three  times  as  raucr 
to  operate  as  motor-driven  factories. 

Mr.  L.  C.  Nordmeyer,  of  St.  Louis,  gave  a  resume  of  ; 
paper  delivered  at  one  of  the  sessions  of  the  Congress  0 
Refrigeration,   comparing   the   initial    investment,   interest 
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depreciation  and  operating  cost  of  plants  equipped  with 
simple  and  compound  engines  and  with  oil-engine-driven 
generators  supplj'ing  energy  for  electric  drive. 

Dr.  D.  S.  Jacobus,  of  New  York,  spoke  of  the  possibilities 
of  combining  electric  generating  stations  with  ice  plants, 
operating  the  latter  during  off  peak  periods  to  utilize  the 
by-product  distilled  water  and  electric  power. 

Mr.  A.  S.  Stahl,  of  South  Bend,  Ind.,  described  an  elec- 
trically operated  ice  plant  in  that  city  which  employs  the 
vacuum  principle  and  is  commercially  successful.  The  first 
one  of  its  kind  was  erected  in  Baltimore  several  years  ago 
but  proved  a  failure  owing  to  lack  of  refinements.  The  one 
which  he  described  is  a  30-ton  plant,  but  he  intends  in- 
creasing its  capacity  to  150  tons.  The  total  cost  of  manu- 
facturing the  ice  by  this  method,  including  interest,  depre- 
ciation, labor  and  energy,  amounts  to  47  cents  per  ton. 

The  meeting  closed  vifith  a  discussion  on  the  "flooded" 
type  of  ammonia  condenser  invented  by  Mr.  Block,  which 
is  said  to  be  proving  successful.  Mr.  Peter  Neff,  of 
Canton,  Ohio,  presided  at  the  meeting. 


The  Edison  Electric  Illuminating  Company 
of  Brooklyn 

Invite*  you  to  attend  a  demonstration  of  Electric 
Cooking  and  Heating  Devices  at  the 

Edison  Shop 

Three  Hundrsd  Sixty  Peail  Street 
On  Monday,  September  tlie  Twenty-ninth 


TTie  showins  of  goods  electrical  will  be  unusually  uiterestmg, 

mdudixiQ  mm]/  new  appliances  that  add  greatly 

to  this  comfort  of  a  modem  home 


A  novel  featu,*  wSll  b«  l]i«  fb«l  pubLc  dnBaiutratioci  of  u  tl^-^u:  Ercloi 

cookor  whidi  ro«ata,  bAkei.  boila,  ■tswui.  ttowi  asd  fnrnnirrM— 

do«a  koytliing  any  oven  or  firoleae  cooker  cmi  do. 


RofrohfnenU  EJoclHc&Ily  Cooked 


Among  the  many  devices  shown  in  the  exhibit  the  new 
styles  of  lamp  fixtures  seemed  to  attract  most  attention. 
The  extensive  use  of  pressed  brass  in  these  fixtures  has 
reduced  the  cost  of  manufacture  so  that  they  are  within 
the  reach  of  the  familv  of  moderate  means.      The  denion- 


Formal  Invitations  to  Brooklyn's  Edison  Shop 

On  Sept.  29  the  Edison  Electric  Illuminating  Company 
of  Brooklyn,  N.  Y.,  held  its  first  annual  fall  opening. 
News  of  the  coming  event  was  spread  by  mail  among  5000 
of  the  company's  best  residential  and  apartment-house  cus- 


FIG.    2 — BROOKLYN  S    EDISON    SHOP    READY    FOR    ANNU.\I.    FALL 
OPENING 

stration   of   the   electric   fireless  cooker  was  also   of  much 
interest  to  the  women  visitors. 


FIG.    I FORMAL    INVITATION    TENDERED    TO    CUSTOMERS 

[tmers  by  means  of  engraved  invitations,  one  of  which  is 
(produced  herewith.  For  the  occasion  the  Edison  shop 
as  decorated  with  artificial  electrically  lighted  flowers 
id  equipped  with  numerous  household  appliances  ready 
j  operate.  Several  manufacturers  of  heating  and  domes- 
1:  devices  supplied  the  services  of  women  demonstrators 
r  the  day,  so  that  no  interested  visitor  lacked  attention 
'1  all  devices  were  shown  at  their  best.  A  motor-driven 
no  furnished  music  throughout  the  reception  except  dur- 
,'  the  hours  from  2  p.  m.  till  5  p.  m.,  when  the  orchestra 
1  erred  to  in  the  invitation  was  in  attendance.  It  was 
'limated  that  the  number  of  visitors  calling  at  the  Edison 
fop  during  the  day  was  between  1500  and  2000. 


Monthly  Consumption  of  Vehicles  and  Trucks 

From  the  office  of  this  journal  inquiry  blanks  were  re- 
cently sent  out  to  central  stations  known  to  be  doing  a 

ENERGY    CONSUMPTION   AND    INCOME   FROM    VEHICLES   AND 
TRUCKS 


PLEASURE  VEHICLES 

COMMERCIAL  TRUCKS 

City 

Number 

Kw-hr. 

Monthly 

Number 

Kw-hr. 

Monthly 

Use 

per 
Month 

come 

Use 

Month 

come 

25 

135 

S9.59 

9 

2180 

$52.32 

Columbus.  Ohio... 

400 

200 

8.00 

Denver,  Col 

822 

52 

Memphis.  Term... . 

150 

170 

8 .  20 

30 

800 

35.00 

Meridian,  Miss. . . . 

2 

97 

4.85 

Mobile.  Ala 

39 

264 

10.56 

1 

208 

Montgomer>',  Ala. . 

8 

180 

3.60 

Muskogee.  Okla... 

30 

7.00 

io 

Portland,  Ore 

55 

165 

7.00 

35 

1666 

Rochester,  Ind 

2 

2 

750 

30.00 

Schenectady,  N.Y. 

14 

100 

5.00 

1 

716 

Turner's    Falls. 

1 
10 

211 

6.33 
20.00 

14' 

iioo 

Worcester,  Mass,  ,  - 

28.60 

vehicle-charging  business,  replies  being  requested  to  ques- 
tions concerning  the  monthly  kilowatt-hour  consumption  of 
and  monthly  income  derived  from  electric  pleasure  cars  and 
commercial  trucks.  Tabulated  herewith  are  some  of  the 
figures  received,  chosen  from  representative  communities 
of  various  sizes  in  widely  separated  sections  of  the  coun- 
try. While  the  data  obtained  are  not  so  complete  as  might 
be  desired,  the  figures  presented  give  a  good  idea  of  aver- 
age conditions  in  this  country.  For  example,  the  table  re- 
veals an  average  kilowatt-hour  consumption  for  pleasure 
vehicles  of  169  kw-lir.  per  month.  The  average  rate  earned 
per  kilowatt-hour  is  4.15  cents,  and  the  average  cei!tral- 
station  income  per  car  per  month  is  $7.01.  For  electric 
trucks  the  average  monthly  energy  consumption  is  980 
kw-hr.,  and  the  average  monthly  income  per  truck  is  $33.18. 
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Inverted-Mag-netite  Lighting  at  Dixon,  III. 

Since  Sept.  17  the  main  .street  of  Dixon,  III.  has  l)eeii 
lighted  by  a  permanent  decorative  installation  of  forty 
inverted  magnetite-arc  lamps  carried  on  brackets  on  the 
steel  trolley  posts.  The  lamps  are  spaced  at  intervals  of 
100  ft.  and  are  suspended  at  a  height  of  18  ft.  above  tht 


Mt.lll     ILI.LMI.NAIIUN     AT    lll.VOiS,    li.l-. 

pavement.  Merchants  and  adjoining  property  owners  de- 
frayed the  cost  of  installation,  the  city  paying  for  the 
operation  of  the  lighting  at  the  rate  of  $47  per  lamp- 
year.  The  lamps  burn  from  dusk  until  11  p.  m.  daily, 
and  until  midnight  on  Saturdays.  The  citizens  of  Dixon 
are  now  paying  at  the  rate  of  $1.50  per  capita  for  their 
street  lighting.  So  pleased  were  the  merchants  with  the 
new  ornamental  lighting  that  on  the  second  day  after  the 
first  installation  of  forty  was  turned  on  a  subscription  was 
raised  for  installing  twenty-seven  more.  Dixon  lias  a 
population  of  about  10.000  and  is  the  headquarters  for 
the  Illinois  Xorthern  Utilities  Company,  which  operates 
in  over  4500  sq.  miles  of  territory  in  Xorthern  Illinois,  as 
described  recently  in   these  jjages. 


Proposed  Special  Lighting  for  Monroe  Street, 
Chicago 

The  Monroe  Street  Improvement  Association  has  been 
formed  in  Chicago,  and  one  of  its  objects  is  to  bring  about 
a  private  system  of  arc  street  lighting,  similar  to  that  in 
use  on  Dearborn  Street  and  such  as  is  proposed  for  Clark 
Street,  all  in  the  downtown  Loop  District.  Mr.  Herbert  A. 
Seward  is  the  consulting  engineer.  It  is  planned  to  install 
seventy-four  multiple  flame-arc  lamps  on  Monroe  Street 
for  a  distance  of  eight  blocks  between  Michigan  Avenue 
and  the  Chicago  River.  Some  of  the  lamps  will  be  attached 
to  brackets  on  the  tubular  steel  poles  supporting  the  street- 
railway  span  wires.  The  lamps  will  be  suspended  25  ft. 
above  street  grade  and  about  100  ft.  apart.  F.stimating  the 
cost  from  experience  with  the  similar  installation  now  in 
operation  on  Dearborn  Street,  the  labor,  material  and 
wiring  will  cost  abont  $180  a  lamp,  and  the  operating  cost 
will  be.  including  maintenance  and  electrical  energy, 
about  $33  per  lamp  per  year.  It  is  hoped  to  obtain 
electrical  energy,  through  the  city,  from  the  Sanitary  Dis- 
trict of  Chicago  at  cost,  but  inasmuch  as  the  load  on  the 
hydroelectric  system  of  the  Sanitary  District  is  rapidly 
approaching  the  total  rating,  there  is  some  doubt  whether 
electricity  can  be  obtained  from  this  source.  If  not  it  will 
'mve  to  be  purchased  from  the  Edison  companv. 


I-'or  till-  I'anama-I'acific  International  IlxjMjsition,  to  Uc 
held  at  San  l-rancisco,  Cal.,  in  1915,  tlure  has  been  ordered 
the  largest  installation  of  electric  search-lamps  ever  as- 
sembled. This  equipment  includes  48  36- in.,  100  30-in.,  200 
18-iii.  and  100  13-in.  projectors.  The  total  effective  spheri- 
cal candle-power  of  these  lamps  numbers  over  690,000,  and 
the  total  beam  candle-power  is  rated  at  3,500.000,000.  Even 
with  such  a  large  amount  of  light  available,  the  general  in- 
tensity of  the  light  on  the  buildings  will  not  exceed  2 
ft. -candles. 

For  supplying  the  direct  current  required  for  the  search- 
lamps  two  loco-kw  and  two  250-kw  motor-generators  will 
he  installed.  The  250-kw  sets  will  be  three-machine  units 
,ind  will  be  used  as  balancers  in  addition  to  generating 
direct  current  for  the  search-lamps.  In  order  to  minimize 
the  quantity  of  copper  required  to  carry  the  heavy  current.- 
required  by  the  projector  lamps,  the  motor-generator  sets 
will  be  installed  in  small  substations  located  in  the  various 
exposition  buildings. 


Electric  Sign  for  Town  Identification 

The  use  of  electrically  lighted  billl)oards  to  advertise  the 
commercial  advantages  of  municipalities  has  now  become  a 
common  practice.  Less  attention  has.  however,  been  given 
to  the  placing  of  electric  signs  on  routes  frequented  by 
automobilists  for  the  purpose  of  setting  forth  the  names  of 
communities.  The  accompanying  photograph  illustrates  a 
sign  of  this  kind  erected  a  few  days  ago  in  the  famous  old 
Berkshire  County  town  of  Lee,  Mass.  The  installation  was 
made  at  the  suggestion  of  a  prominent  selectman  and  has 


already  brought  results  beneficial  to  hotel-keepers  and  busi- 
ness houses  in  the  community.  The  sign  is  about  4  ft-  'o"8' 
18  in  high  and  6  in.  wide  and  is  carried  by  a  pipe-bracket 
arm.  The  wooden  pole  which  supports  it  stands  in  the  cen- 
ter of  the  town  comQjon,  the  lettering  being  about  12  ft 
above  the  ground.  Ilie  sign  is  operated  all  night  long' by 
the  Lee  Electric  Company,  six  40-watt  tungsten  lamps  ' 
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nishing  the  illumination.  By  the  use  of  the  raised  elec- 
tric letters  the  sign  is  equally  useful  by  day  or  night  and 
can  be  read  from  a  rapidly  moving  automobile  or  interur- 
ban  trolley  car  at  a  distance  of  over  100  yd.  In  a  number 
of  instances  it  caused  travelers  to  interrupt  their  journeys 
arid  to  spend  several  dollars  before  continuing  their  trips. 


Reducins:  Tungsten-Lamp  Breakage 

The  method  which  was  used  by  some  central  stations  and 
railroads  in  the  early  days  of  the  tungsten  lamp  for  reducing 
lamp  breakage  is  now  being  applied  with  success  to  tungsten 
units  on  traveling  cranes  in  steel  mills.  In  many  instances 
the  lamps  are  suspended  from  the  crane  by  springs.  This 
precaution  having  been  found  insufficient,  one  operator 
bridged  a  32-cp  lamp  permanently  across  the  terminals  of 
the  knife  switch  controlling  the  crane  lamps.  In  this  man- 
ner the  filaments  of  the  lamps  received  enough  energy  at  all 
times  to  heat  them  to  nearly  a  dull  red.  Under  these  con- 
ditions tungsten  is  much  more  ductile  than  when  it  is  cold 
and,  of  course,  the  breakages  due  to  vibration  of  the  crane 
are  reduced  to  a  minimum. 


Improved  Lettering  in  a  Lighting  Cabinet 

In  labeling  the  switches  of  lighting  installations  reliance 
is  often  placed  upon  mere  typewritten  lists  of  switch  and 
circuit  numbers  in  the  wiring  cabinets  at  important  distri- 
bution centers,  the  result  being  that  delays  are  caused  on 
account  of  the  difficulty  met  with  in  reading  the  labels. 
iThe  accompanying  photograph  of  a  lighting  cabinet  in  a 
N'ew   England   church   show-s  how  this  practice  has   been 
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jiproved  by  the  tabulation  of  the  switch  numbers  and 
irresponding  circuits  in  white  painted  letters,  }i  in.  in 
light,  on  the  slate  panel  of  the  box  door.  Manipulation 
^  switches  is  greatly  facilitated  by  such  large  legible  let- 
I's,  since  the  cabinet  itself  is  in  a  dark  hallway  and  is  not 
iDvided  with  special  illumination. 


Letter  to  the  Editors 

Two-Phase  to  Three-Phase  Auto-Transformer 

To  the  Editors  of  the  Electrieal  lyorld: 

Sirs:— In  the  issue  of  the  Electrical  World  for  Sept.  20 
there  appears  on  page  589,  a  description  by  Mr.  Roy  E. 
Uptegraff  of  a  "two-phase,  three-phase  auto-transformer." 
At  the  end  of  the  article  in  question  credit  for  the  devis- 
ing of  this  method  is  given  to  Mr.  William  T.  Taylor. 

On  page  962  of  the  Electrical  World  for  Nov.  16,  1907, 
there  was  published  a  description  of  a  similar  method  of 
connections  for  three  transformers.  This  article  also 
credited  the  method  to  Mr.  Taylor  as  his  invention  and 
mentioned  the  fact  that  a  patent  had  been  issued  to  him 
on  Oct.  29,  1907. 

That  this  method  of  connecting  transformers  is  not  new, 
that  it  did  not  originate  with  the  above-named  gentleman 
and  that  it  was  not  new  at  the  time  it  was  reported  that  a 
patent  was  issued  is  evidenced  by  the  fact  that  the  writer 
installed  such  a  system  of  transformers  and  connections 
for  supplying  energy  over  the  entire  distributing  system 
of  the  Central  California  Electric  Company  (now  a  part 
of  the  Pacific  Gas  &  Electric  Company's  system)  in  the 
city  of  Sacramento  in  1903.  This  system  of  both  two- 
phase  and  three-phase  distribution  from  four  conductors 
was  in  continuous  operation  for  nearly  three  years,  after 
which  time  it  was  altered  to  a  straight  three-phase  system 
and  merged  with  the  parallel  system  of  the  Pacific  Gas  & 
Electric  Company  (at  that  time  the  Sacramento  Electric, 
Gas  &  Railway  Company). 

Originally  the  Central  California  Electric  Company  had 
a  three-phase  system  with  Scott  three-phase,  two-phase 
transformation  through  two  transformers.  In  making  en- 
largements and  other  changes  new  transformers  of  300-kw 
rating  were  installed,  there  being  two  sets  of  three  each. 
The  identical  connection  above  referred  to  was  employed 
on  the  secondary  (2400-volt)  side,  and  the  transformers 
were  built  and  specified  for  this  purpose.  In  operation 
both  two-phase  and  three-phase  motor  and  single-phase 
lighting  circuits  received  energy  from  the  four-conductor 
leads. 

The  development  and  use  of  the  three-phase  to  two- 
phase,  three-transformer  transformation  in  Sacramento 
was  the  result  of  peculiar  local  conditions  which  might  be  of 
some  interest  historically.  How  far  this  method  may  have 
been  known  or  used  in  1903  I  do  not  know.  It  is  extremely 
simple  and  might  easily  have  been  developed  by  anyone 
who  wished  to  work  out  various  methods  of  phase  trans- 
formation. Conditions  in  Sacramento  were  such  that  I 
desired  to  use  three  transformers  which  could  eventualy 
be  star-connected  on  the  primary  side  when  the  line  voltage 
should  be  raised.  After  deciding  that  there  could  be  no 
objection  to  this  method  of  connections,  although  I  had 
never  heard  of  such  being  used  in  actual  practice,  I  made 
some  inquiry  to  ascertain  if  it  had  ever  been  used,  but 
could  obtain  no  record  of  such  use.  I  thereupon  made 
specifications  for  the  transformers.  Two  sets  were 
ordered,  one  from  the  Westinghouse  company  and  the 
other  some  time  later  from  the  Stanley  company,  the  de- 
signs being  quite  different.  The  taps  and  ratios  were  the 
same,  and  the  transformers  operated  in  parallel  about  three 
years  with  the  secondaries  connected  in  the  manner  in 
question,  the  performance  being  quite  satisfactory. 

I  have  no  doubt  that  Mr.  Taylor,  even  as  late  as  1907, 
had  not  heard  of  the  use  of  the  arrangement  employed  at 
Sacramento,  and  hence  thought  the  idea  to  be  original 
with  himself.  I  do  not  desire  to  enter  into  any  contro- 
versy or  in  any  way  to  depreciate  Mr.  Taylor's  efforts 
toward  the  advancement  of  electrical  science.  I  desire 
simply  to  state  facts  and  if  credit  is  due  to  anyone,  let  it 
go  where  it  belongs. 
San  Francisco,  Cal.  Rudolph  W.  Van  Norden. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Locating  Grounds  and  Open  Circuits  on  Series  Arc 
Systems 

A  clear  and  simply  worded  account  of  the  standard 
methods  of  locating  faults,  grounds  and  open  circuits  in 
(he  case  of  outages  on  series  arc  circuits  was  presented 
before  the  recent  convention  of  the  Michigan  Section,  N. 
K.  L.  A.,  by  Mr.  D.  W.  Hayes,  Ann  Arbor,  Mich. 
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I  I.\i.K.\.\l      UF     CONNECTIONS     FOR     LOCATING     DOUBLE-GROUND 
AND   OPEN   CIRCUITS   IN   SERIES  ARC  SYSTEMS 

An  "open,"  said  Mr.  Hayes,  of  course  renders  the  circuit 
inoperative,  extinguishing  all  lamps  until  repairs  can  be 
made.  Two  or  more  grounds  w'ill,  on  the  other  hand,  put 
only  part  of  the  circuit  out  of  commission.  In  case  such 
a  group  of  lamps  is  dark,  the  patrolman  first  tries  one  or 
more  to  see  if  current  is  flowing  through  them.  If  there 
is  no  current,  the  circuit  is  probably  grounded  in  two  or 
more  places.  The  troubleman  must  then  find  the  last  lighted 
lamp  in  the  circuit  and  the  first  one  dark,  and  then  care- 
fully inspect  the  line  between  them,  as  one  of  the  grounds 
must  be  between  these  two  points.  I  f  the  ground  is  in  no 
inunediate  danger  of  causing  damage,  he  then  finds  the 
last  lamp  out  and  carefully  patrols  the  line  from  there  to 
the  first  lamp  burning.  In  this  way  he  locates  both  grounds 
and  can  then  remove  them,  clearing  the  circuit.  If  there 
are  more  than  two  grounds  on  the  circuit,  the  others  will 
show  themselves  as  soon  as  the  first  grounds  are  cleared. 
They  may  then  be  located  in  the  same  way  and  cleared. 

An  open  circuit  shows  itself  when  the  short-circuit  switch 
is  opened  at  the  station,  an  arc  following  the  switch  plug 
when  the  latter  is  pulled.  The  circuit  is  then  tested  with  a 
magneto  to  find  if  it  is  actually  open.  If  this  is  shown  to 
be  the  case,  the  magneto  test  for  open  circuit  is  carried 
out.  Circuit  lists  are  provided  showing  each  lamp  on  the 
circuit  in  its  proper  order.  The  positive  side  of  the  circuit 
is  put  to  ground  in  the  station  and  a  tester  proceeds  to  the 
middle  lamp  of  the  circuit,  as  shown  by  the  list,  and  opens 
up  the  connection  on  the  positive  side  of  the  lamp.  He 
then  tests  to  see  if  he  can  ring  back  to  the  station,  using 
ground  as  one  side  of  the  circuit  and  the  arc  line  as  the 
other.  If  this  circuit  is  complete,  he  knows  that  he  has 
not  passed  the  open  and  proceeds  further  in  the  circuit  and 
tries  again.  In  this  way  he  finds  a  point  from  which  the 
circuit  is  not  complete  to  the  station.     He  then  goes  back 


a  short  distance  until  he  has  a  complete  circuit.  Working 
back  and  forth  in  this  way,  he  narrows  the  possible  location 
of  the  fault  until  it  is  possible  to  find  it  by  inspection. 

At  Ann  Arbor  the  trimmer  patrols  all  circuits  three  times 
each  week  to  replace  burned-out  tungsten  lamps  and  to 
make  a  general  inspection  of  the  behavior  of  the  arcs.  He 
carries  with  him  an  insulated  stool  and  rubber  gloves,  it 
being  an  inflexible  rule  that  any  man  doing  repair  work 
without  them  on  live  arc  circuits  automatically  discharges 
himself. 


Switchboard  Reconstruction  at  Milwaukee 

Among  the  recent  plant  changes  being  made  by  The  Mil- 
waukee Wectric  Railway  &  Light  Company  are  those  at  its 
Oneida  Street  generating  station,  which  furnishes  energy 
to  the  local  direct-current  district.  Heretofore  this  plant 
has  been  handicapped  from  the  operating  standpoint  by  its 
switchboard  arrangement.  These  panels  were  mounted  in 
three  tiers  one  above  the  other,  the  machine  panel  being  on 
the  main  floor  of  the  station,  the  lighting  and  motor-service 
feeders  and  battery  panels  on  the  first  gallery,  and  the  rail- 
way feeders  on  the  second  gallery.  Under  these  condi- 
tions it  was  practically  impossible  for  one  switchboard  at- 
tendant to  operate  all  the  equipment  without  considerable 
inconvenience. 

As  laid  out  under  the  new  arrangement,  however,  all 
switching  apparatus  will  be  controlled  from  two  positions 
instead  of  three.  The  railway  board  will  remain  where  it 
now  is  while  the  machine,  feeder  and  battery  panels  are  to 
be  combined  in  one  board  on  the  first  gallery.  Fig.  I  is  a 
view  of  the  new  board  from  a  recent  photograph. 


FIG.     I FRONT    OF     SWITCHBOARD    UNDER    CONSTRUCTION 

The  new  board  is  of  marble  and  is  a  model  of  practical 
construction.  It  will  have  twenty-three  panels  when  com- 
pleted and  will  be  60  ft.  4  in.  long.  Two  engine-driven 
240-120-volt  generatoirs,  three  motor-generator  sets,  a 
balancer,  two  storage  batteries  and  two  booster  sets  will 
be  controlled  from  the  board. 
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Duplicate  "high"  and  "low"  buses  are  employed.  Each 
main  bus  consists  of  five  lo-in.  by  0.25-in.  copper  straps  in 
parallel.  The  feeder  buses  also  have  five  straps  in  parallel, 
but  they  are  only  5  in.  wide.  The  bus  structure  on  the 
switchboard,  it  is  estimated,  weighs  about  6  tons. 
■  Twenty  inches  of  clearance  is  provided  between  the  buses 
and  the  back  of  the  board,  so  that  the  control  and  instru- 


FIG.  2 — BACK  OF 


SWITCHBOARD   AT   ONEIDA   STREET  PLANT, 
MILWAUKEE,   WIS. 


lent  wiring  is  not  cramped  for  space  and  any  repairs  or 
dditions  which  may  be  made  in  the  future  can  be  accom- 
jlished   without    danger   to    the    wireman.      The   clearance 
pace  between  the  buses  and  the  switch  studs  is  bridged  by 
umpers  made  of  heavy  copper  straps  similar  to  that  used 
II  the  buses.    All  control  and  instrument  wiring  is  of  slow- 
urning  insulated  wire. 
At  each  end  of  the  switchboard  behind  the  feeder  panels 
*ch  busbar  is  divided  into  two  branches  called  the  feeder 
ises,  which  allow  two  horizontal  rows  of  feeder  switches 
be  placed  on  each  panel.    The  same  clearance  is  left  be- 
nd the  machine  panels.     Because  of  the  length  of  the 
,mpers  connecting  the  buses  with  the  switch  studs  very  lit- 

t  vertical  support  is  obtained  from  them.  Horizontal 
gle  irons  are  therefore  placed  at  intervals  under  each 
'Is,  being  supported  at  one  end  by  brackets  fastened  to  up- 
|hts  which  are  insulated  from  the  switchboard  framework 
ijd  from  the  marble  floor.  All  of  the  railway  feeders 
t|>m  the  board  on  the  second  gallery  are  carried  down  the 
Mil  back  of  the  switchboard  in  clay  conduits  set  in  con- 
Ctte.  Similar  construction  is  used  in  the  basement,  where 
t)  cables  run  along  the  ceiling.  The  support  for  the  ducts 
He  consists  of  two  rows  of  angle  irons  running  parallel 
t'the  cables  and  supported  from  the  ceiling  by  steel  rods. 
E;ween  the  angle  irons  and  at  right  angles  to  them  steel 
f's  are  placed  at  intervals  to  support  the  ducts.  When 
'J  work  is  completed  all  four  sides  of  the  duct-run  will  be 
Petered  to  give  a  finished  appearance,  the  steel  rods  on 
t^  bottom  of  the  run  furnishing  reinforcement  for  the 
plter. 
he  switchboard  installation  has  been  done  entirely  by 


the  Milwaukee  Electric  Railway  &  Light  Company,  the 
foreman  on  the  job  being  Mr.  P.  G.  Abraham.  About 
thirty  men  have  been  employed  in  making  the  change,  six 
of  whom  were  wiremen,  three  were  employed  to  bend  cop- 
per straps  for  buses  and  the  remainder  were  general  elec- 
tricians. 

In  addition  to  installing  this  new  switchboard,  the  power 
plant  department  has  completed  erection  of  a  new  500-hp 
Edge  Moor  boiler  with  a  Jones  stoker,  which  will  be  used 
to  furnish  steam  for  district  heating.  A  machine  shop  has 
been  added  to  the  station  equipment  and  will  serve  as  a 
general  power-plant  machine  shop  for  all  of  the  stations. 
The  other  shops  will  not,  however,  be  discarded.  In  the 
shop  are  both  individual  and  group-drive  machines.  A 
shaper,  two  lathes,  a  drill  press  and  a  metal  saw  are  driven 
from  a  single  line  shaft  operated  by  a  direct-current  motor. 
A  forge  blower,  sheet-metal  rolls,  grinder,  two  large  drill 
presses  and  three  pipe  machines  are  driven  by  individual 
direct-current  motors.  Stockrooms  are  located  above  and 
below  the  machine  shop. 


Load  Indicator  for  Boiler  Rooms 

Indicating  wattmeters  and  various  forms  of  load  indica- 
tors are  coming  to  be  used  in  boiler  rooms  for  informing 
the  firemen  of  the  amount  of  steam  needed.  A  home- 
manufactured  device  of  this  kind  in  use  at  the  Waterside 
station  of  the  Louisville  (Ky.)  Gas  &  Electric  Company 
possesses  several  additional  features  besides  reading  the 
load. 

The  accompanying  illustration  shows  the  indicating  panel 
placed  in  the  boiler  room  where  it  can  be  seen  the  entire 
length  of  the  firing  aisle.  It  consists  of  a  rectangular  case 
about  6  ft.  high,  i  ft.  wide  and  deep  enough  to  hold  the 
incandescent  lamps  which  illuminate  the  translucent  figures. 
The  cover  is  hinged  so  that  lamps  may  be  replaced  or  in- 
spected. 

The  lamps  are  connected  to  an  operating  switch  in  the 
switchboard  room,  which  consists  of  a  sliding  contact  handle 
which  can  be  placed  on  any  one  of  twelve  buttons,  besides 


FIG.     I INDICATING    PANEL    FOR    USE    IN    BOILER    ROOM 

bridging  any  two  consecutive  ones,  if  desired.  Each  button, 
of  course,  corresponds  with  a  panel  on  the  indicating  board 
as  shown  in  the  diagram.  In  conjunction  with  the  appa- 
ratus mentioned  there  is  a  return-call  bell  system.  Located 
in  the  boiler  room  beneath  the  indicating  device  and  also  in 
the  switchboard  near  the  operating  switch  are  three-way, 
flush-type  push  switches   for  operating  the  bells. 
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I'o  indicate  250-kw  fluctuations  in  load  the  switch  handle 
is  placed  so  as  to  bridge  two  buttons,  thus  lighting  two 
l.iinps  and  indicating  that  the  load  is  half  way  between  the 
fiRurcs  lighted. 

If  the  switchboard  attendant  finds  it  necessary  to  start  up 
III  extra  turbine,  he  moves  the  handle  to  the  button  marked 
Start"  for  a  few  moments  before  he  is  ready  to  divide  the 


Switch      Roov 


Boiler    Room 

Fir..   2 — CONNECTIONS   FOR   RETURN    CALL   BELL   AND   INDICATOR 
MECHANISM 

load  and  then  returns  it  to  its  normal  position.  The  boiler- 
room  attendant  can  then  fire  up  an  additional  boiler  if  he 
finds  it  necessary  or  he  can  force  the  boilers  already  in 
operation  so  that  they  will  be  in  condition  to  supply  the  ad- 
ditional steam  to  be  required. 

Sometimes  the  switchboard  attendant  fails  to  adjust  the 
indicating  apparatus  when  there  is  a  change  in  load  or  the 
fireman  thinks  it  is  time  for  the  load  to  change.  When 
there  is  such  doubt  in  the  fireman's  mind  he  presses  the 
three-way  push  switch,  previously  mentioned,  which  lights 
up  two  arrows  (similar  to  those  on  the  boiler-room  indicat- 
ing device)  on  the  switchboard  attendant's  signal  board. 
The  attendant  at  the  board  then  either  changes  the  indicator 
to  agree  with  the  load  or  else  lights  up  one  of  the  arrows 
in  the  boiler  room  to  indicate  that  the  load  will  soon  de- 
crease or  rise. 


Gong  Attachment  for  Station  Telephone 

The  unavoidable  noise  in  a  busy  generating  station  makes 
it  impossible  for  a  telephone  bell  to  be  heard  without  some 
sort  of  loud-ringing  attachment.    A  home-made  device  for 


GONG  ATTACHMENT  FOR  TELEPHONE 

this  purpose  which  is  in  operation  in  the  generating  plant  of 
the  Marion  (Ind.)  Light  &  Heating  Company  is  shown  in 
the  accompanying  drawing.  An  ordinary  telephone  drop 
is  bridged  across  the  ringing  circuit  of  the  station  tele- 


phone and  arranged  so  that  a  call  entering  the  station  re- 
leases the  small  metal  piece  shown  at  A.  When  this  drop 
closes  the  gap  between  the  contacts  the  fan  motor  is  started 
and  continues  to  drive  the  gong  through  the  bevel  gears 
until  some  person  answering  the  telephone  restores  the  drop 
to  the  upright  position.  A  red  lamp  connected  in  the  mo- 
tor circuit  also  gives  a  visual  warning.  The  scheme  was 
worked  out  by  Mr.  O.  M.  Drischel,  who  is  general  super- 
intendent of  the  Marion  plant  and  it  has  been  giving  satis- 
factory operation  since  its  installation  more  than  a  year 
ago. 

Increasing  Output  of  Boilers 

Can  boilers  using  anthracite  coal  be  forced  more  readily  than  othert? 
What  is  the  simplest  way  to  increase  the  steam  output  of  such  boilers? 

J.    I.   I. 

The  simplest  way  to  increase  the  output  of  boilers  under 
which  low-grade  anthracite  coal  is  burned  is  to  enrich  the 
fuel  by  the  addition  of  bituminous  coal.  By  changing 
entirely  from  anthracite  to  bituminuous  coal  the  boiler 
will  give  approximately  double  the  output. 


Regulation  of  Lamp  Circuits 

On  one  of  our  long  circuits,  the  motor  load  has  increased  to  such  u 
e-xtcnt  as  to  affect  the  lamps  burning  on  the  circuit.  Can  the  lightioi 
service   be  improved   without  great  cost?  C.  C 

It  would  be  better  to  use  separate  transformers  for  the 
motor  circuit  because  the  variable  load  on  the  motors  pro- 
duces a  poorer  regulation  in  the  transformers  than  is  desir- 
able for  incandescent-lamp  operation.  An  autoinatic 
regulator  can  be  attached  to  the  single-phase  circuit  feed- 
ing the  lamps.  By  the  use  of  such  a  regulator  lamp  opera- 
tion is  possible   from  transformers   feeding  a  motor  load. 


Scale  and  Corrosion  in  Boilers 

W'c  are  having  trouble  with  the  formaliuii  of  scale  in  our  boilers  ind 
would  like  to  have  you  outline  methods  for  its  prevention.  Are  w»tet>  I 
which  produce  s.-ale  also  ordinarily  corrosive  in  thtir  action?         L.  H.  F. 

In  the  case  of  small  plants  where  the  outlay  necessary 
for   equipment   to   purify   the   water   before   it   enters  the' 
boilers,  cannot  be  justified,  various  compounds  introduced 
directly  into  the  boilers  will  often   produce  good  resuhs. 
Sodium  hydroxide  or   caustic   soda,   sodium  carbonate  or 
soda    ash,    sodium    fluoride,    trisodium    phosphate,   tannin 
compounds,  etc.,  combine  with   the  scale  chemically,  con- 
verting it  into  compounds  which  are  thrown  down  as  soli' 
sludges.      On    the    other    hand,    organic    materials,   either 
gelatinous,  as  ground  bones,  hoofs,  and  horns,  or  starchv. 
as   potatoes,   slippery    elm,    etc.,   act   mechanically  on  the 
precipitated  scale,  entraining  it  before  a  permanent  hard 
.scale  has  been   formed.     The  quantity  of  compound  to  be 
used  in  any  case  can  be  properly  determined  only  by  chem- 
ical examination  of  the  water  supply,  a  fixed  definite  pro- 
portion of  solution  of  known  strength  being  delivered  intc 
the   feed  water  as  it  enters  the  boiler.     Blowing  off  the 
sludge    should    always   be   performed    while   the   boiler  if 
under  low  pressure,  or  if  full  pressure  is  on,  the  blow-on 
valve  should  be  opened  only  slightly.     The  reason  for  thi; 
is  clear.     If  the  valve   is  opened  wide  under  high  pres 
sure,  the  resulting  rapid  flow  of  water  will  scour  only  : 
narrow   opening  through   the   sludge,   removing  but  Htt'' 
of  that  which  would  otherwise  be  carried  oflF  if  a  large 
slow-moving  stream   were   set   up.     As   intimated,  water 
are  sometimes  both  corrosive  and  scale- forming,  for  cor 
rosive  waters  usually  contain  scale-producing  ingredient' 
Such  corrosive  actiorv  can  be  neutralized  by  adding  caust 
or  carbonate  alkalis,'  like  caustic  lime,  although  these  r< 
agents   themselves   introduce   serious   scale-formmg  pr<f 
erties  if  not  administered  with  great  care. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Short  Heat  Tests  of  Electric  Machines. — W.  R.  Cooper. 
—A  paper  read  before  Section  G  of  the  British  associa- 
:ion.    Theoretically,  if  heat  is  applied  at  a  constant  rate  to 
I  body  its  temperature  will  rise  according  to  a  logarith- 
nic  curve  such  as  that  in  Fig.  i.     Here  the  temperature  is 
;hown  rising  at  a  rate  depending  on  the  rate  at  which  heat 
s  supplied  and  upon  the  thermal  capacity  of  the  body,  so 
hat  the  tangent  to  the  temperature  curve  at  the  origin  is 
I  line  sue!)  as  OA.     As  the  temperature  increases,  how- 
ever, the  body  begins  to  radiate  heat  more  rapidly,  so  that 
he  temperature  will  then  continue  to  rise  more  slowly.    The 
OSS  by   radiation  or  otherwise   increases  until  the  rate  of 
OSS  equals  the  rate  at  which  heat  is  supplied,  and  the  teni- 
lerature  then  remains  constant:  in  other  words,  the  curve 
ecomes  asymptotic  to  the  line  BC  of  maximum  tempera- 
ure  rise.    The  curve  being  logarithmic,  as  expressed  by  the 
quation    T  =  Tmax  (i — e'"'),    where    T   is   the   tempera- 
jre  and  t  the  time,  it  follows  that  after  a  certain  time,  OD, 
ependent  on  the  nature  of  the  body,  the  temperature  rise 
i!  equal  to  63  per  cent  of  the  maximum.     This  time  OD 
,;  conveniently   called  the  "thermal  time  constant"   and  is 
;ie  reciprocal   of   the   quantity  a   in   the   above   equation, 
ihort  heat  tests  depend  for  their  accuracy  on  the  extent  to 
■hich  the  temperature  curve  follows  the  logarithmic  law. 
he  simplest  graphical  method  is  due  to  the  fact  that  the 
lb-tangent  of  a  logarithmic  curve  is  constant.     Thus,  in 
ig.  2,  if  ordinates  are  erected  at  points  P^,  P^  F,,  on  the 
;irve,  then  A^B,  =  A^,  =  A,B.^,  etc.,  if  the  line  A^B,  is  the 
iymptote — that  is,  if  it  is  the  line  of  maximum  temperature 
se.    The  position  of  the  asymptote  is  perhaps  most  easily 
idged  by  drawing  several  tangents  at  equal  time  intervals 
id  noting  on  a  scale  the   position   where   the   intercepts 
B,,  BjSj,  etc.,  are  all  equal.  Every  sub-tangent  (being  equal 
,  AB  in  Fig.  i)  is  theoretically  equal  to  the  thermal  time 
instant.     The  slope  of  AO,  or  the  tangent  of  the  angle 
OD,  gives  the  initial  rate  of  heating,  and  equally  the  rate 
cooling    when    the    temperature    stationary    point    is 
ached.     It  is  rather  more  convenient,  perhaps,  to  regard 
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»■  .      I — CURVE     SHOWING     THEORETICAL     TEMPERATURE     RISE 
WITH    HEAT  APPLIED  AT  A   CONSTANT  RATE 

il 

B*  as  giving  ttie  final  rate  of  cooling.  The  rate  of  cooling 
t  any  rise  OE  is  then  given  by  the  tangent  of  ODE, 
wich  is  proportional  to  OE.  Consequently  half  the  maxi- 
■Tm  rise  is  proportional  to  the  rate  of  cooling  at  a  rise  of 
/5B,'or  at  half  the  maximum  rise;  and  thus,  if  the  tem- 
P'ature  -ise  T  is  found  at  which  the  rate  of  temperature 
!■■   (which  is  then  equal  to  the   rate  of  cooling)    is  half 


that  at  starting,  the  maximum  temperature  rise  will  be  2  T. 
This  is  the  suggestion  made  by  Prof.  S.  P.  Thompson.  In- 
formation is  also  readily  obtainable  from  the  cooling 
curve.  Suppose  the  heating  is  stopped  at  a  point  P.  The 
body  will  then  proceed  along  a  curve  PQR.  Let  a  point  Q 
on  this  curve  be  taken  at  the  same  temperature  as  E,  that 
is.   on   the   same   abscissa.     Then   the   tangent   OS  will   be 


Time 

FIG.     2 CURVE    WITH     SUBTANGENTS    SHOWN     EQUAL 

parallel  to  ED,  because  the  slope  of  ED  gives  the  rate  of 
cooling  at  this  temperature  rise.  Consequently  the  thermal 
time  constant  OD  is  at  once  obtained  by  drawing  a  tangent 
at  a  point  on  the  cooling  curve  and  then  drawing  a  line 
parallel  to  this  through  the  corresponding  point  £  on  the 
temperature  rise  axis  so  that  it  cuts  the  time  axis.  It  also 
follows,  since  the  curve  of  cooling  is  logarithmic,  that  if  the 
temperature  rise  of  a  cooling  body  is  T,  the  rise  will  fall 
to  37  per  cent  of  T  after  an  interval  equal  to  the  thermal 
time  constant.  Thus  this  important  quantity  can  be  found, 
at  least  theoretically,  by  taking  any  point  on  the  cooling 
curve  and  finding  when  the  necessary  temperature  drop 
has  been  reached.  Several  formulas  based  on  such  methods 
are  given.  Of  course,  short  heat  tests  will  not  be  practical 
unless  the  apparatus  tested  is  of  such  a  nature  that  it  be- 
haves like  the  machine  in  the  assumptions.  Transformers 
do  not  behave  in  this  way,  but  field  magnet  coils  do  follow 
a  logarithmic  curve  pretty  fairly,  and  as  the  temperature  of 
the  field  is  frequently  the  temperature  which  limits  the  out- 
put of  a  generator,  it  appears  that  such  tests  might  possibly 
be  applicable  to  machinery  of  that  class.  The  author  de- 
scribes tests  which  he  has  made  with  a  protected  direct- 
current  dynamo,  paying  special  attention  to  the  determina- 
tion of  the  thermal  time  constant  because  it  is  independent 
of  the  rate  of  heating  and  so  allows  one  test  to  be  com- 
pared with  another.  The  results  are  given  in  tables  and 
diagrams.  For  machines  of  this  class  a  fair  approxima- 
tion can  generally  be  obtained  by  testing  for  a  period  equal 
to  about  one  and  a  quarter  to  one  and  a  half  times  the 
thermal  time  constant,  but  the  results  are  liable  to  vary. 
The  best  procedure  seems  to  be  to  determine  the  thermal 
time  con.stant  from  the  cooling  curve  as  the  time  taken  for 
the  temperature  rise  to  fall  through  37  per  cent  of  any  of 
its  values,  .^n  ordinate  is  then  erected  at  this  time  from 
the  origin  of  the  heating  curve.  The  point  where  the  heat- 
ing curve  is  cut  is  then  63  per  cent  of  the  maximum  tem- 
perature rise.^London  Electrician,  Sept.   19,  1913. 

Lamps  and  Lighting 

Arc-Lamp  Electrodes. — A  note  on  a  recent  British  patent 
(10,210,  1913)  of  I,  Roubal.    The  electrode  has  high  emis- 
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sity,  and  is  not  easily  oxidized  when  burnt  in  an  inclosed, 
but  not  air-tight,  lamp.  The  carbon,  before  or  after  press- 
ing, is  impregnated  with  a  mixture  of  sodium  or  potassium, 
ahmiinum  phosphate  and  grapliite  containing  earthly  ad- 
mixtures, rrcfcrahly,  also,  baked  calcium  saccharate  is 
added  to  the  core.— London  EUc.  Ending,  Sept.  4,  1913. 

Metallic-Filament  Lamps. — A  note  on  a  recent  British 
patent  (14,048,  1913)  of  the  Allgemeine  Elektricitats  Ge- 
scllschaft.  To  improve  the  efficiency  of  metallic-filament 
lamps  a  substance  capable  of  giving  off  oxygen  at  a  low 
pressure  when  the  lamp  is  burning  is  introduced  in  the  bulb 
before  exhaustion.  Suitable  substances  are  oxides,  perox- 
ides, nitrates,  nitrites,  chlorates,  perchlorates,  chromates, 
bichromates,  etc.,  but  manganese  superoxide  and  barium 
chlorate  are  found  specially  suitable.  The  only  reaction 
product  is  tungsten  trioxide,  which  is  practically  colorless, 
and  even  when  deposited  on  the  bulb  cuts  ofT  but  little 
light.  As  it  is  non-volatile,  no  increase  in  pressure  takes 
place  in  the  lamp. — London  Elec.  Eng'ittg,  Sept.  4.  1913. 

Sealitig-iii  Lamp  Leads. — A  note  on  a  recent  British  pat- 
ent {2T,.yys,  1912)  of  the  British  Thomson-Houston  Com- 
pany and  the  General  Electric  Company  of  this  country. 
The  leading-in  wires  are  provided  with  a  coating  of  metal, 
the  oxide  of  which  is  soluble  in  the  surrounding  glass  at  a 
relatively  low  temperature,  the  compound  wire  having  sub- 
stantially the  same  coefficient  of  expansion  as  the  glass. 
— London  Elec.  Eng'ing.  Sept.  18,  1913. 

Generation,  Transmission  and  Distribution 

Rheinfclden. — E.  Frey  and  O.  Albrecht. — A  continua- 
tion of  their  illustrated  detailed  description  of  the  Wyhlen 
power  plant  at  the  Rheinfelden  transmission  system.  De- 
tails are  given  of  the  turbines,  the  generators  and  exciters, 
and  the  switchboard  arrangement.  There  are  ten  genera- 
tors, the  pressure  being  7000  volts,  the  speed  107  r.p.ni., 
and  the  fre(>uency  50.  The  rating  of  each  generator  under 
normal  conditions  at  a  power  factor  of  0.8  is  2600  kva. 
The  maximum  temperature  rise  of  any  part  of  the  genera- 
tor above  the  surrounding  air  is  not  above  45  deg.  C. — 
Elek.  Zeit..  Sept.  25,  1913. 

Use  of  Oxygen  with  Diesel  Engines. — A  report  by  G.  S. 
Taylor.  British  Inspector  of  Factories,  on  the  causes  of  an 
explosion  of  a  Diesel  engine  in  a  British  electric  station. 
As  the  accident  happened,  there  had  been  considerable  loss 
of  air  from  both  the  blast  vessel  and  the  starting  vessel  of 
the  engine  in  question,  so  that  the  pressure  was  insufficient 
for  starting  on  the  day  of  the  accident.  Acting  in  accord- 
ance with  instructions  issued  by  the  makers,  the  engineer 
obtained  a  cylinder  of  oxygen  from  a  firm  of  chemists, 
and  by  this  means  raised  the  pressure  in  the  blast  vessel 
to  a  normal  figure,  and  also  raised  the  pressure  in  the  start- 
ing air  vessel  to  some  extent.  By  so  doing,  the  air  in  the 
blast  vessel  became  enriched  so  that  oxygen  was  present  to 
the  extent  of  about  68  per  cent.  The  engine  was  then 
started  up.  but  almost  as  soon  as  the  starting  lever  was  put 
over  to  the  "running"  position  an  explosion  appears  to 
have  occurred  at  the  fuel  valve  on  the  cylinder,  a  blue 
flame  was  seen  to  travel  along  the  blast  pipe  to  the  blast 
vessel  and  the  latter  exploded  wih  great  violence  and  fatal 
results.  The  report  discusses  four  alternative  possibilities, 
and  reaches  the  conclusion  that  the  explosion  of  the  blast 
vessel  was  caused  by  an  oily  deposit  on  its  interior,  and  that 
ignition  was  transmitted  by  a  flame  explosion  from  the 
fucl-valve  casing  passing  along  the  blast  pipe.  One  of  the 
final  recommendations  is  that  "compressed  oxygen,  on  ac- 
count of  its  intense  chemical  affinity,  and  combustible  gases 
like  hydrogen  should  not  be  used  for  the  purpose  of  re- 
charging air  vessels,  and  a  warning  to  this  eflFect  should  be 
issued  by  the  makers  of  Diesel  engines." — London  Elec- 
'•ician.  Sept.  26,  1913. 

Traction 

Recent    Progress    in    Electric    Traction. — The    complete 
-ue   of    no   reading   pages   gives  an    account   of   recent 


progress  in  several  important  branches  of  the  electric- 
railway  industry.  The  first  chapter  deals  with  modem 
methods  of  installing  track  in  paved  city  streets.  A  chapter 
on  power  generators  and  transmission  follows  with  refer- 
ence to  the  continuous  increase  of  the  rotative  speeds  and 
corresponding  in  rating  of  electric  machinery.  In  the  sub-  , 
station  the  introduction  of  commutating  poles  for  rotary 
converters  has  not  only  made  the  use  of  6o-cycle  energy  a 
possibility,  but  has  developed  machines  of  such  capacity 
and  reliability  as  to  obviate  the  necessity  for  storage  bat- 
teries to  reduce  peak  loads.  Then  follow  chapters  on  the 
design  of  city  cars,  repair-shop  design  and  operation,  fare 
accounting,  transportation  of  freight,  electric-railway  sig- 
naling, and  self-propelled  cars. — Annual  convention  num- 
ber, Electric  Railzvay  Journal,  Oct.  4,  1913.  , 
Electric  Traction. — G.  Kapp. — His  presidential  address  1 
to  Section  G  of  the  British  association.  The  advantages 
of  the  various  systems  of  electric  traction,  three-phase, 
single-phase  and  continuous  current  are  first  dealt  with, 
some  details  being  given  of  lines  which  have  actually  been 
electrified  on  one  or  the  other  of  these  systems.  Figures 
with  regard  to  electric  traction  on  main  lines  of  the  Italian 
State  Railways  are  set  out,  while  some  information  about 
the  St.  Gothard  line  is  also  given. — London  Electric'."- 
Sept.  12  and  19,  191 3. 

Installations,  Systems  and  Appliances 

Apparatus  on  Hire. — T.  C.  Parso.vs. — While  some  think 
that  electrical  apparatus  should  not  be  hired  out  by  a 
municipal  station  but  should  be  left  to  private  traders,  the 
author  discusses  at  some  length  the  advantages  of  the 
hiring  scheme  for  municipal  stations.  He  first  takes  up. 
motors  and  discusses  in  great  detail  the  organization  of  the 
hiring  department,  special  features,  application  forms,  ac- 
count forms,  etc.  He  finally  takes  up  electric  heating. — 
London  Elec.  Reznew,  Sept.  12,  19  and  26,  1913. 

Wires,  Wiring  and  Conduits 

Rapid  Calculation  of  Overhead  Lines. — A.  Blo.vdeu.— 
In  a  continuation  of  his  long  illustrated  serial  on  this  sub- 
ject the  author  discusses  his  new  graphical  method  and  its 
advantages  over  his  former  method.  He  shows  that  the 
use  of  one  or  the  other  is  rather  a  matter  of  personal' 
choice  and  explains  in  detail  how  both  may  be  combined 
He  then  discusses  the  overload  coefficient  as  a  function  oi 
diameter  and  wind. — La  Lumiere  Elec,  Aug.  16,  1913-" 
In  the  conclusion  of  his  serial  the  author  indicates  the  cor- 
rections of  elasticity  and  expansion  which  must  be  ap- 
plied in  practice  in  the  use  of  his  graphical  method  ir 
cases  where  the  assumptions  made  as  to  elasticity  and  ex- 
pansion of  the  metal  are  not  exactly  fulfilled.  He  ther 
shows  the  rational  procedure  in  making  a  transmissior 
line  calculation  and  finally  indicates  the  simplest  methoc 
for  deteniiining  the  height  of  the  poles. — La  Lumiere  Elec. 
Aug.  23,  1913. 

Elect rophysics  and   Magnetism 

Range  and  Ionization  of  the  Alpha  Particles  in  SimfH 
Gases. — T.  S.  Taylor. — An  account  of  an  experimental  in 
vestigation  in  which  the  ranges  of  the  alpha  particles  fron 
radium  C  and  polonium  were  determined  by  the  scintilla 
tion  method  in  helium,  hydrogen,  oxygen  and  air.  Th 
rate  at  which  the  number  of  alpha  particles  from  radium  < 
diminishes  near  the  end  of  the  range  was  determined  by  th 
scintillation  method  in  air,  oxygen,  hydrogen  and  heliun 
The  Bragg  ionization  curve  was  determined  in  helium  an 
compared  with  the  air  and  hydrogen  curves  obtained  wne 
the  range  of  the  particle  was  the  same  as  that  in  heliun 
The  ionization  curve  is  of  the  general  form 

I(r-xy/'  =  c, 
where  /  is  the  ionization,  c  a  constant  depending  upon  tl 
energy  required  to  produce  an  ion,  r  the  average  range,  ar 
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X  the  distance  from  the  source  of  rays.  The  ratio  of  the 
total  ionization  in  helium  to  that  in  air  or  hydrogen  is  1.05. 
— Philos.  Mag.,  September,  1913. 

Distribution  of  the  Active  Deposit  of  Actinium  in  Elec- 
tric Fields. — H.  P.  Walmsley. — An  account  of  an  experi- 
mental investigation  in  which  it  is  shown  that  the  distribu- 
tion of  the  active  deposit  of  actinium  between  the  electrodes 
in  an  electric  field  is  independent  of  the  concentration  of 
the  emanation.  .Actinium  A  acquires  its  positive  charge  in 
the  process  of  its  creation,  and  in  all  probability  the  elec- 
trical charge  of  actinium  B  has  the  same  origin.  As  re- 
gards their  electrical  properties,  both  actinium  A  and 
actinium  B  behave  exactly  like  the  positive  ions  produced 
by  their  radiations.  They  recombine  in  exactly  the  same 
way,  and  the  activity  collected  by  the  anode  in  an  electric 
field  is  due  solely  to  deposit  atoms  which  have  recombined. 
Under  favorable  circumstances  recombination  continues 
until  the  whole  of  the  active  deposit  is  electrically  neutral. 
The  anomalous  behavior  previously  noticed  was  probably 
caused  by  the  use  of  emanations  containing  active  deposit 
and  by  dust-laden  gases. — -Philos.  Mag..  September,  1913. 

Mech^inical  Model  of  Coupled  Oscillating  Circuits. — E. 
W.  Marchant. — An  illustrated  article  describing  a  model 
for  demonstrating  some  of  the  effects  in  coupled  oscilat- 
ing  electrical  circuits.  The  primary  and  secondary  cir- 
cuits in  this  model  are  represented  by  two  oscillating 
pendulums. — London  Electrician,  Sept.  26,  1913. 

Electrochemistry  and  Batteries 

I  Lead  Coating  of  Iron  and  Steel. — A  note  on  a  new 
process  of  Cowper-Coles  for  electrolytically  coating  iron 
.  and  steel  with  a  lead  deposit  up  to  0.125  '■!•  •"  thickness 
;  as  protection  against  corrosion. — London  Electrician,  Sept. 
126,  1913. 

\  Units,  Measurements    and  Instruments 

'  An  Electrical  Instmrnent  for  Use  in  Graphical  Mathc- 
\  mattes. — An  illustrated  article  pointing  out  the  extreme 
delicacy  and  accuracy  of  "electrical  touch"  as  applied  to 
.measuring  machines,  and  describing  as  the  first  application 
of  this  delicacy  and  accuracy  to  graphical  mathematics  the 
"aphegraph" — an  instrument  designed  by  M.  R.  Guillery 
.primarily  for  the  investigation  of  inertia  forces  in  moving 
uparts,  but  equally  applicable  to  any  procedure  involving 
'graphical  differentiation.^ — London  Elec.  Reineiv,  Sept.  26, 

•mz- 

■  Motor  Meters. — h.  note  on  a  recent  British  patent 
'(19,118,  1912)  of  S.  Holden  and  Chamberlain  &  Hookham. 
Instead  of  employing  solid  brushes  in  direct-current  motor 
.Tieters  of  the  eddy-current  brake  type,  the  armature  spindle 
!,s  inclined  so  that  the  commutator  dips  into  mercury  at  its 
liower  side.  An  open-coil  winding  in  which  one  end  of  each 
j:oil  is  permanently  connected  to  the  armature  spindle  so 
hat  only  one  brush  is  required  is  used.  Cupro-nickel  is 
'ised  for  the  commutator.  An  inclosed  chamber  is  pro- 
'ided  for  the  mercury,  and  arrangements  are  provided  for 
jxpelling  this  when  necessary.  By  means  of  floats  attached 
Ip  the  spindle  and  immersed  in  a  liquid,  the  weight  on  the 
livots  is  reduced. — London  Elec.  Eng'ing,  Sept.  25,  1913. 

Telegraphy,  Telephony  and  Signals 

Telephonic  Measurements. — A.  Ebeling. — An  illustrated 
'  ription  of  the  latest  form  of  A.  Franke's  apparatus  for 
measurement  of  currents  of  telephonic  frequency.  The 
iciple  of  the  apparatus  is  described,  together  with  the 
-'ms  of  the  latest  improvements. — La  Lumiere  Elec, 
I?.  30.  1913- 

lire  Alarm. — J.  Simey. — An  illustrated  description  of 
new  fire  alarm  devised  by  Dafan.  The  novel  features 
e  the  use  of  selenium,  the  device  being  actuated  by 
;ht,  and  the  fact  that  the  alarm  bell  is  set  in  action  as 
e  result  of  the  opening  of  a  circuit. — La  Lumiere  Elec, 
"g-  23,  1913. 


Miscellaneous 

Sensitiveness  of  the  Human  Skin  as  a  Detector  of  Low- 
Voltage  Alternating  Emfs. — H.  Stansfield. — A  paper 
read  before  Section  A  of  the  British  Association.  On 
moving  recently  into  a  house  with  alternating-current  sup- 
ply for  lighting  at  200  volts'  pressure,  and  a  frequency  of 
50  cycles,  the  author  found  that  the  alternating  emf  could 
be  detected  by  the  vibration  felt  when  the  metal  fittings 
carrying  the  lamps  were  lightly  rubbed  by  the  back  of  the 
hand.  On  substituting  the  ear  for  the  hand,  the  vibration 
is  heard  as  a  musical  note,  but  it  is  more  convenient  to 
rub  with  the  hand  and  to  employ  a  wooden  stethoscope 
to  detect  the  vibration  of  the  metal.  A  paper  punch  con- 
nected to  a  live  wire  was  generally  employed,  the  end  of 
the  metal  handle  being  rubbed  by  the  observer's  hand  and 
the  sound  conducted  to  his  ear  from  the  wooden  base  by 
the  stethoscope.  Some  variations  of  the  experiments  are 
described. — London  Electrician,  Sept.  26,  1913. 

Ghent  Exhibition. — Ernst  Schulz. — An  illustrated  de- 
scription of  the  electrical  exhibits  at  the  exposition  in 
Ghent,  Belgium. — Elek.  Zeit.,  Sept.  25,  1913. 


Book  Review 


Shop  Mathematics.  Part  IL  Advanced  shop  mathe- 
matics, prepared  in  the  extension  division  of  the 
University  of  Wisconsin.  By  Earle  B.  Norris  and 
Ralph  T.  Craigo.  214  pages,  218  illus.  Price,  $1.50 
net.  New  York :  McGraw-Hill  Book  Company,  Inc. 
This  volume  presents  the  second  half  of  the  instruction 
papers  in  shop  mathematics  as  developed  and  used  in  the 
extension  division  of  the  University  of  Wisconsin.  The 
readers  knowledge  of  algebra,  geometry  and  trigonometry 
is  clearly  assumed  to  be  an  almost  negligible  quantity,  but 
after  being  introduced  to  the  elements  of  these  subjects 
he  is  gradually  carried  forward  until — if  he  have  properly 
assimilated  the  intellectual  food  here  set  before  him — he 
should  be  able  to  apply  with  quickness  and  understanding 
any  formula  likely  to  be  encountered  in  engineering  work- 
shop practice.  More  than  this,  he  should  be  able  to  under- 
take an  appreciable  amount  of  intelligent  calculation  on  his 
own  account.  The  writing  of  a  book  such  as  this  one, 
which  obviously  assumes  the  reader  to  be  without  the 
advantages  of  a  university  course  or  advanced  technical 
training,  is  an  extremely  difficult  task,  and  it  is  almost 
equally  difficult  to  judge  of  the  value  of  such  books  to  the 
worker  whose  mind  is  not  trained  to  follow  the  scien- 
tific or  mathematical  presentation  of  a  subject.  The 
authors,  however,  have  had  experience  in  teaching  this 
course  during  a  period  exceeding  five  years,  and  the  re- 
sults have  been  satisfactory.  They  believe  the  book  to  be 
suitable  for  home  study,  and  for  this  purpose  it  appears 
to  be  admirably  adapted,  seeing  that  the  subject  is  clearly 
and  systematically  presented,  the  only  requisites  on  the 
part  of  the  reader  being  a  mental  equipment  and  tenacity 
of  purpose  capable  of  carrying  him  well  forward  in  a  sub- 
ject not  usually  considered  to  inspire  perseverance  in  its 
earlier  stages.  The  book  begins  with  an  explanation  of 
the  nature  and  uses  of  formulas  and  the  value  of  letters  in 
representing  physical  quantities  and  numbers.  Then  fol- 
low the  elements  of  algebra,  the  uses  of  curves  in  express- 
ing equations  and  the  derivation  of  equations  from  curves, 
geometric  construction,  areas  and  volumes.  Four  chapters 
are  devoted  to  trigonometry  and  its  applications,  while  the 
principle  and  uses  of  logarithms  are  explained  in  two  short 
chapters  at  the  end  of  the  book.  Many  useful  tables  and 
formulas  are  included,  and  the  examples  used  for  illus- 
tration and  for  the  application  of  the  mathematical  prin- 
ciples and  formulas  are  in  all  cases  carefully  chosen  and 
of  special  interest  to  the  practical  worker. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Orbicula  Lantern  for  Automobiles 

The  accompanying  illnstration  shows  an  interesting 
form  of  electric  lamp  for  motor-car  use  recently  brought 
out  in  I'^rance.  It  is  known  as  the  "eye"  orbicula  lantern 
and  is  the  design  of  M.  Cannevel,  14  Rue  Reval,  Levallois- 
Perret,  near  Paris.  The  lamp  is  of  a  type  designed  to  be 
embodied  in  the  body-work  of  the  car,  the  feature  being 
that  it  can  at  the  will  of  the  driver  be  turned  in  any  direc- 
tion, the   socket  being  so  arranged  that  it  can  be  swept 


ELECTRIC   LAMP   FOR    MOTOR-CAR 

over  an  arc  of  80  deg.  both  from  left  to  right  and  up  and 
down. 

The  lamp  is  held  in  any  position  by  two  small  clamps  which 
are  removable  from  the  inside  and  can  be  adjusted  in- 
stantaneously so  as  to  illuminate  the  signposts  at  the  side 
of  the  road,  milestones  and  even  the  motor  in  front.  The 
entire  lamp  can  also  be  pulled  out  of  the  socket  and  used 
to  light  the  inside  of  the  dashboard  under  the  footboard 
and  as  a  general  trouble  lamp.  A  slight  loosening  of  the 
milled  nuts,  shown  in  the  illustration  at  A.  permits  of 
turning  the  eyeball  by  means  of  the  handle  in  any  desired 
direction  throwing  the  center  of  the  beam  where  the 
strongest  light  is  desired. 


Condait-Box  and  Bracket  Fittings 

The  conduit-bo.\  fitting  shown  in  Fig.  1  is  a  combination 
plug  receptacle  and  push-button  switch  which  is  being 
made  in  units  with  one  to  three  push  buttons  as  desired. 
The  boxes  fit  conduit  of  any  size  from  0.5  in.  to  1  in.  in- 
clusive.   Figs.  2  and  3  are  respectively  front  and  side  views 


FIGS.     I,    2    AND    3 NEW     CONDUIT     B0.\     FITTING    AND    FRONT 

AND   SIDE   VIEW    OF    FITTING    FOR    PIPE    LAMP    HRACKETS 

of  bracket  fittings  for  pipe  lamp  brackets,  floor  standards, 
and  similar  installations,  where  the  conduit  which  is  to  be 
supported  by  these  fixtures  ranges  between  0.5  in.  and 
I  in.  in  diameter. 

All  of  these  so-called  "unilet"  fittings  are  manufactured 
by  the  Appleton  Flectric  Company,  Chicago.  III. 


Carbo)    Inclinator 

The  improved  carbon  inclinator  which  is  now  being 
manufactured  by  Horace  M.  McCord,  Minneapolis,  Minn., 
provides  an  easy  and  economical  means  of  pouring  acid 
from   carboys   in   central-station   storerooms.     The   device 


FIGS.    I    AND   2 INCLINATORS    FOR    POURING    ACID 

icquircs  no  more  floor  area  for  rocking  or  travel  than  would 
be  taken  by  the  carboy  itself.  The  inclinator  is  built  of 
spruce  or  hard  pine  and  the  o.62S-in.  hanger  bolts  which 
carry  the  load  bear  on  metal  sleeves.  -\n  adjustable  safety 
key  prevents  backward  tilt.  At  the  rear  of  the  inclinator 
is  an  adjustable  clamp  rod  which  retains  the  carboy  in  posi- 
tion when  it  is  tilted.  All  metal  parts  are  painted  black. 
The  manufacturer  states  that  the  services  of  only  one  man 
are  required  for  pouring  fluid  with  this  inclinator  where 
otherwise  two  or  three  men  are  employed.  The  inclinator 
weighs  ^o  lb. 


Sign  Receptacle  with  Removable  Screw  Shell 

By  making  removable  from  the  front  of  the  receptacle 
the  screw  shell  which  holds  the  lamp  in  place,  the  .Vrrow 
Electric  Company  of  Hartford,  Conn.,  has  introduced  an- 
other feature  into  its  line  of  sign  receptacles.     With  th 


SIGN      RECEPTACLE     WITH      RE.MOVABLE     SHELL 

type  of  receptacle  the  screw'  shell  may,  therefore,  be  re- 
placed if  necessary  without  disturbing  other  parts  or  with 
out  removing  the  receptacle  from  the  sign.  The  illustra 
tion  presented  herewith  shows  the  method  by  which  th 
shell  is  taken  from  t\\e  receptacle.  This  change  in  desig 
has  also  been  applied  to  all  weatherproof  outlet-box  recep 
tacles  manufactured  by  this  company. 
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Oven  for  Japanning  Conduit 

A  conduit- japanning  oven  which  is  interesting  not  only 
by  reason  of  the  large  amount  of  conduit  which  can  be 
treated  but  also  on  account  of  the  novel  methods  of 
handling  the  pipe  is  shown  in  the  illustration.  This  oven. 
which  was  made  by  the  Oven  Equipment  &  Manufactur- 
ing Company,  New  Haven,  Conn.,  from  designs  of  Mr. 
Ronald  Crawford,  is  divided  into  two  compartments  each 
measuring  30  ft.  in  length,  18  ft.  in  height  and  6  ft.  wide. 


-7-  Beam 

■Supporfinq  Rollers 


Reversible  Electrician's  Glove 

Much  of  the  lineman's  opposition  to  the  use  of  rubber 
gloves  has  been  due  to  the  fact  that  they  were  difficult  to 
work  in.  This  objection  has  been  in  a  large  measure  over- 
come by  the  Alliance  Rubber  Company,  of  Alliance,  Ohio, 
which  is  making  a  soft,  pliable,  seamless  glove  of  red  rub- 


FIGS.    I    AND   2 CONDUIT    CARRIER    AND   JAPANNING   OVEN 


t 


I  he  oven  is  capable  of  holding  86,000  lb.  of  material.  The 
conduit  is  transported  into  and  out  of  the  oven  on  15-in. 
I-beams  in  the  center  of  each  compartment.  The  doors  fit 
these  I-beams  closely  so  that  no  heat  is  lost  when  the  oven 
is  in  operation. 

The  conduit  is  manufactured  in  lengths  of  12  ft.  to  13 
ft.  and  is  japanned  before  being  cut  to  lengths  convenient 
for  use.  Heat  is  supplied  by  three  inclosed-flame  gas  burn- 
ers in  each  compartment.  The  ends  of  the  burners  in  the 
left  compartment  are  indicated  in  the  illustration.  By 
using  air  under  a  definite  pressure  from  a  positive  pressure 
blower  and  regulating  both  the  air  and  the  gas,  the  tem- 
perature within  the  oven  is  easily  maintained  at  any  point 
which  may  be  desired.  Circulation  of  superheated  air  in 
the  oven  is  assured  by  a  pressure  of  about  I  lb.  per  sq.  in. 
and  by  the  natural  draft  through  the  vents  at  the  top  of 
the  oven. 

The  sketch  (Fig.  i)  shows  the  method  of  handling  the 
conduit,  several  hundred  pieces,  aggregating  more  than 
7000  lb.,  being  carried  in  each  framework.  The  whole  load, 
framework,  conduit  and  all,  depends  from  bails  as  shown, 
but  runs  on  the  I-beam  mentioned.  Six  of  these  groups  are 
placed  in  each  compartment  of  the  oven.  When  the  time 
for  complete  baking  has  half  elapsed  the  doors  are  opened 
and  the  loads  of  conduit  run  out,  turned  end  for  end  and 
then  returned  to  the  oven  where  the  process  is  completed. 
This  method  of  treatment  neutralizes  any  tendency  there 
may  be  for  the  material  to  run  toward  the  lower  end  of 
the  conduit  during  the  time  that  the  raw  japan  is  in  the 
process  of  baking. 

The  temperature   maintained   in  the  oven   is   about   200 

deg.  Fahr.  greater  than  was  formerly  used  in  steam-heated 

ovens   designed    for   this   purpose.     New    forms   of   japans 

have  had   to  be   developed   to   withstand   this   temperature, 

I   but  the  great  advantage  of  using  the   intense  heat   lies  in 

j  shortening  the  process,  the  saving   in   time  being  in   some 

1  cases  as  much  as  80  per  cent. 


ber.  These  gloves  are  reversible  and  may  be  worn  on  either 
hand,  eliminating  the  necessity  of  having  individual  "lefts" 
and  "rights"  Each  pair  is  numbered,  identifying  them  on 
a  certificate  of  test  which  accompanies  each  set.  This  cer- 
tificate guarantees  the  particular  pair  to  withstand  a  speci- 
fied voltage.  The  testing  and  checking  is  done  by  two 
individuals  because  no  one  man  is  infallible.  The  gloves 
are  made  in  several  weights.  The  lightest  is  guaranteed  to 
withstand  1000  volts,  another  4000  volts  and  a  third  10,000 
volts.  The  looo-volt  and  4000-volt  gloves  are  tested  to  150 
per  cent  over-voltage  and  the  lo.ooo-volt  gloves  are  tested 
to  20,000  volts. 


Thin   Plate  Batteries  for  Automobile  Starting  and 
Lighting 

The  thin-plate  batteries  made  by  the  Baltimore  Electric 
Storage  Battery  Company,  Baltimore.  Md.,  for  automobile 


FIG.    I THIN    PLATE    BATTERY 

Starting  and  lighting  purposes,  are  assembled  in  hard-rub- 
ber jars  encased  in  wood.  Batteries  for  self-cranking 
motors  are  made  with  ratings  ranging  from  35  amp-hr.  tc 
120  amp-hr.  at  6  volts,  12  volts,  16  volts,  18  volts,  or  24 
volts.  Lead-covered  copper  connectors  and  copper  cores 
in  the  pillar  posts  reduce  the  voltage  drop  at  the  terminals 
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and  the  rubber  covering  on  the  pillar  posts  prevents  the 
creeping  of  acid  and  consequent  corrosion  of  the  connec- 
tions. 

The  lighting  batteries  are  of  the  6-volt  type  and  are 
manufactured  in  the  following  sizes:  60  amp-hr.,  80  amp- 
hr.,  100  amp-hr.  and  120  amp-hr.    .All  posts  are  brought  up 


slow  starting  is  required.  The  curve  herewith  shows  lor 
comparison  the  speed-torque  curves  of  the  slip-ring  an:l 
the  squirrel-cage  motor. 


FIG.  2 — BATTERY  SHOWING  END  CONNECTIONS 

through  the  cover  so  that  any  cell  may  be  examined  with- 
out disturbing  the  others.  An  over-flow  chamber  between 
the  inside  and  outside  battery  covers  catches  the  acid 
sprayed  out  during  the  charging  period.  It  is  stated  that 
the  active  material  used  in  these  batteries  and  in  the  vehicle 
batteries  of  the  company  is  specially  pasted  and  formed  to 
withstand  the  shocks  and  vibrations  to  which  they  are 
subjected  in  the  operation. 


Motors  for  Elevator  and  Hoist  Duty 

On  account  of  special  features  in  design  of  the  squirrel- 
cage  motors  recently  developed  by  the  Lincoln  Electric 
Company,  Cleveland,  Ohio,  the  starting  current  necessary 
to  deliver  a  certain  starting  torque  is  explained  to  be  from 
5  per  cent  to  25  per  cent  less  than  would  be  the  case  with  a 
slip-ring  motor  of  the  same  rating.  With  an  equal  weight 
of  iron  and  copper  it  has  also  been  possible  to  obtain  from 
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10  per  cent  to  40  per  cent  more  torque  than  could  be  de- 
livered from  a  slip-ring  motor.  It  is  further  stated  that 
these  machines  will  deliver  twice  full-load  torque  at  cur- 
rent values  not  exceeding  twice  full-load  rating.  The 
manufacturers  recommend  these  new  squirrel-cage  motors 
in  sizes  up  to  25  hp  for  elevator  and  hoist  duty  except 
where   low   or  variable  speeds   are  maintained   or   where 


A  300-kw.  33,000-Volt  Outdoor  Substation 

The  outdoor  sub-station  shown  in  the  accompanying  illus- 
tration consists  of  three  loo-kw,  33.<joo/220o-volt,  6o-cycle 
transformers  connected  in  delta.  A  three-pole  air-break- 
switch  operated  by  a  vertical  rod,  easily  accessible  from  the 
platform,  comprises  the  high-tension  switching  equipment. 
Fuse  protection  is  secured  by  the  use  of  chemical  fuses 
easily  reached  by  the  two  ladders,  and  protection  against 
excessive  voltage  disturbances  or  surges  is  provided  by 
adjustable  discharge  horn  gaps.  Between  the  discharge 
gaps  and  the  transfornifrs  are  located  heavy  inductors  con- 
sisting of  specially  designed  choke  coils  which  serve  to 
flatten  out  abrupt  static  waves  or  other  disturbances.  The 
choke  coils  reflect  these  surges  back  to  the  gaps,  wher? 
they  are  quickly  discharged  to  ground.    When  the  gap^ 


OUTDOOR    SUBSTATION 

charge  the  carbon-tetrachloride  fuses  are  in  series  wn 
the  circuit  to  ground  so  that  in  case  of  abnormal  currc 
flow  these  fuses  operate  to  prevent  a  local  disturbance  fri 
affecting  the  main  line. 

This  particular  installation  is  located  outside  of  aii 
steam-driven  plant  which  formerly  supplied  the  small  to\ 
in   which    it   is   located   with   electric   lighting  and  mot 
service. 

The  2200-volt  circuits  are  carried  into  the  building 
the  left  and  distribution  made  through  a  switchboard  fc 
nierly  used  for  the  steam-driven  plant.  With  this  arranf 
ment  energy  can  be  supplied  from  the  33,000-volt  line,  a 
the  local  generating  plant  can  be  shut  down,  or  the  lo" 
plant  can  when  desired  be  used  as  a  generating  point  fe 
ing  the  main  line  through  the  outdoor  substation.  T 
apparatus  shown  in  the  illustration  was  furnished  by  ' 
Delta-Star  Electric  Company,  Chicago,  111. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Paying  for  Electric  Wiring  on  the  Instalment  Plan. — 
Everybody  is  familiar  with  the  instalment  plan  as  used  to 
boom  the  furniture  business,  but  the  application  of  this 
method  of  payment  to  electrical  wiring  work  is  decidedly 
novel.  The  Alexander  M.  Knauber  Company,  an  electrical 
contracting  firm  doing  business  in  and  around  Chicago,  111., 
has  recently  issued  a  statement  in  which  it  ofifers  to  do  wir- 
ing and  the  installing  of  electrical  fixtures  on  an  easy  pay- 
ment plan,  which  allows  the  customer  two  years  in  which  to 
pay  for  this  service. 

Street  Lighting  Plans  in  Three  Small  Cities. — Among  the 
small  cities  which  have  recently  contracted  for  or  increased 
the  installation  of  "White  Way"  systems  are  Virginia, 
Minn.,  where  114  five  lamp  ornamental  posts  are  to  be  sup- 
plied by  the  Star  Electric  Company;  Lakeland,  Fla.,  where 
Caldwell  &  Feighley  are  to  furnish  50  posts  of  the  same 
type,  the  top  lamp  being  of  100  watt  and  the  lower  four  of 
80  watt  rating;  and  Hagerstown,  Md.,  where  35  three-lamp 
ornamental  posts  are  to  be  installed  by  the  Central  Garage 
&  Electrical  Supply  Company.  The  latter  system  is  to  be 
so  wired  that  the  lower  lamps  can  be  turned  off  at  any  de- 
sirable hour,  leaving  the  top  center  lamp  in  each  cluster 
burning.  It  is  expected  that  this  installation  will  be  largely 
extended  in  the  near  future. 

Westinghouse  Company  Receives  Large  Order  for  Gen- 
erating Equipment. — For  use  in  connection  with  the  elec- 
trification of  the  Norfolk  &  Western  Railway  which  has 
been  previously  announced,  the  Westinghouse  Electric  & 
'Manufacturing   Company   has   received   orders   for  the   fol- 

fiwing  power   station   apparatus:    three   9000   kw,   2S-cycle, 
;,ooo-volts,     1500     r.p.m.,     single-phase,     turbo-alternators 
ith   two    150   kw   250-volt,    turbo   exciters   and   one   motor 
ijgenerator  exciter  of  the  same  rating;  one  200  kva,  3-phase, 
'p5-cycle,  11,000/440  volt  transformer;  three  1500  kva,  single- 
hase,    25-cycle,    33,000/1  looo-volts    auto-transformers    and 
ix  2500-kva,  and  four  3000  kva  auto-transformers  of  similar 
haracteristics;    one   10   per   cent   reactance   for   the    11,000- 
olt  feeder  circuit  and  one  type  TA  voltage  regulator  for 
he  turbo-generators. 
(   St    Paul    Supply    House    to    Build. — The    Northwestern 

i Electric  Equipment  Company,  of  St.  Paul,  Minn.,  announces 
hat  it  has  purchased  land  and  awarded  contracts  for  a  new 
luilding  to  be  erected  for  its  own  use  on  Sixth  Street,  be- 
jween  Jackson   and   Sibley   Streets.     The   structure  will  be 
fjo  ft.  wide,  150  ft.  deep  and  six  stories  high  with  a  basement. 
!t  will  have  about  50,000  sq.  ft.  of  floor  space  and  its  own- 
Ts  think  that  it  will  be  the  largest  building  west  of  Chi- 
ago,  exclusively  devoted  to  electrical  machinery  and  sup- 
lies.    The  first  floor  will  be  devoted  to  city  sales  and  to 
how  rooms.     The  second  will  be  used  for  general  offices, 
vhile  the   basement  and   upper   floors   will   be   utilized   for 
hops  and  storing  goods.     The  company  does  a  general  sup- 
:ly  business.     F.  B.  Thompson  is  president,  J.  M.  Whalen, 
ice-president,  and  A.  J.  Anderson,  secretary. 
J  Standard  Catalog  Numbers  Wanted  for  Electrical  Sup- 
ilies. — A  prominent  electrical  contractor  in  the  Middle  West 
as   recently    given    expression    to    a    sentiment    which    is 
oubtless  shared  by  all  in  his  line,  and  others  whose  work 
[ivolves  the  investigation  of  manufacturers'  pricelists  and 
litalogs  on  electrical   supplies.     In   large  part   each   manu- 
iicturer  has  his  own  private  method  of  indicating  and  num- 
jSnng  the  various  standard  articles  which  he  makes,  such  as 
»t-outs,    sockets,    switches,    fuses    and    similar    apparatus, 
robably   in    eacli    case    the    system   adopted    is    admirably 
iited  to  the  manufacturer's  own   business  needs,   but  the 
■suit   of    the    whole    system    is    to    bring    the    contractor, 
I'gineer  or  purchasing  agent  endless  confusion  in  dealing 
ith  a  chaotic   nomenclature.     This   multiplicity  of  names 


and  numbers  for  the  same  piece  of  apparatus  is  the  thing  to 
which  the  above  mentioned  contractor  objects.  Possibly  a 
little  special  investigation  and  cooperation  between  manu- 
facturers along  the  line  of  a  standard  listing  system  would 
prove  of  as  much  advantage  to  them  and  to  the  industry  as 
a  whole,  as  has  the  progress  made  so  far  in  standardizing 
designs  on  these  staple  electrical  supplies. 

Gas  Engines  Sold  for  Electric  Generator  Drive. — The 
Northwestern  Electric  Equipment  Company  has  recently 
purchased  two  50  hp  producer  gas  engines  from  the  Bruce- 
Macbeth  Engine  Company,  of  Cleveland,  Ohio,  one  for  each 
of  two  installations  of  lighting  generators  at  Volga  and  at 
La  Moure,  North  Dakota.  The  latter  company  numbers 
among  its  larger  recent  shipments  seven  gas  engines  of  40 
hp  rating  or  over,  aggregating  970  hp,  in  addition  to  the  en- 
gines first  mentioned.  The  biggest  single  sale  reported  is 
of  two  300  hp  producer  gas  engines  for  the  Metropolitan 
Building,   Philadelphia,   Pa. 

General  Electric  Apparatus  in  Demand  for  Power  Plant 
Equipment. — Among  the  recent  orders  for  generating  and 
auxiliary  power  equipment  received  by  the  General  Elec- 
tric Company,  of  Schenectady,  N.  Y.,  the  following  are  of 
special  note.  The  Winooski  Valley  Power  Company, 
Essex  Junction,  Vt.,  will  add  to  its  station  equipment  four 
1500  kva  alternating  current  generators,  a  100  kw  motor- 
generator,  seven  1000  kva  water-cooled  transformers, 
switchboard  and  accessories.  The  Hannawa  Falls  Water 
Power  Company,  Potsdam,  N.  Y.,  will  install  additional 
electrical  apparatus  in  its  station  consisting  of  a  450  kva 
alternating  current  generator,  two  2000  kva  water-cooled 
transformers  and  switchboard  panels.  At  the  Eagle  Falls, 
N.  Y.,  station  of  the  Beaver  River  Power  Corporation, 
Beaver  Falls,  N.  Y.,  there  will  be  placed  in  operation  two 
1500  kva  alternating  current  generators  with  26  kw  excit- 
ers, three  1500  kva  water-cooled  transformers,  switch- 
board and  accessories.  The  Northern  Power  Company, 
Potsdam,  N.  Y.,  will  add  to  the  equipment  of  its  station 
at  Canton,  N.  Y.,  three  1000  kva  water-cooled  transformers 
and  a  switchboard.  The  Wisconsin  River  Power  Company, 
Madison,  Wis.,  will  install  a  2800  kva  water-cooled  trans- 
former. 

Bell  Telephone  System  Under  Fire. — Following  the  re- 
cent Government  suit,  started  at  Portland,  Ore.,  against  the 
American  Telephone  &  Telegraph  Company,  charging  vio- 
lation of  the  Sherman  Anti-trust  Law  by  monopolizing  the 
means  of  telephone  communication  between  and  within  the 
states  of  Oregon,  Montana,  and  Idaho,  comes  the  an- 
nouncement that  complaint  has  been  filed  by  the  Postal 
Telegraph-Cable  Company  in  Baltimore,  Md.,  against  the 
Chesapeake  &  Potomac  Telephone  Company,  a  subsidiary 
of  the  American  Telephone  &  Telegraph  Company,  charg- 
ing that  it  has  diverted  business  from  the  Postal  to  the 
Western  Union  Telegraph  Company,  in  which  it  has  a 
financial  interest.  This  latter  action  only  echoes  a  similar 
complaint  recently  made  in  New  York  City,  where  partial 
relief  was  obtained  by  action  of  the  Public  Service  Com- 
mission. It  seems  probable  from  all  indications  at  this 
time  that  the  Bell  system  will  shortly  be  investigated  by 
the  Federal  Department  of  Justice,  to  determine  exactly 
its  status  under  the  present  laws.  Considerable  attention 
has  been  paid  of  late  to  the  question  of  government  owner- 
ship of  telephone  and  telegraph  facilities  and  their  opera- 
tion in  conjunction  with  the  present  postal  system.  This 
idea  has  grown  to  sufficient  size  to  have  found  backing  by 
the  Postmaster  General  under  the  last  administration  and 
it  certainly  has  some  advantages  from  the  standpoint  of 
service.  Whether  or  not  it  would  be  economically  feasible 
at  this  time  is  another  question,  but  in  all  events  a  detailed 
investigation  of  the   operation   of  the  present   system  will 
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probably  throw  imich  light  on  the  subject.  Rumors  to  the 
effect  that  confiscatory  inea.sures  are  proposed  by  the  Gov- 
ernment are  too  wild  to  be  given  any  serious  considera- 
tion and  the  fact  that  no  fears  of  this  nature  arc  enter- 
tained by  the  .Xnierican  Telephone  &  Telegraph  Company 
is  shown  by  llu-  recent  statement  of  President  \'ail,  in 
which  he  saiil  that  the  company  has  little  fear  that  the  Gov- 
ernment will  attempt  to  take  over  the  telephone  and  tele- 
graph system  of  the  country,  except  after  long  discussion, 
while  any  attempt  to  build  up  a  government  system  to 
compete  with  the  existing  lines  would  be  more  expensive 
than  to  buy  them  up.  A  possible  result  of  the  present 
agitation  is  the  complete  divorcement  of  the  American 
Telephone  &  Telegraph  Company  from  the  Western  Union 
Telegraph   Company,  as   far  as   finances  are  concerned. 

Italian  Electrical  Manufacturers  Plan  Invasion  of  Ameri- 
can Field. — Ercolc  Monlli  &  Company,  electrical  manu- 
facturers, of  Milan,  Italy,  have  opened  a  temporary  branch 
office  and  show  room  at  35  Broadway,  New  York,  where 
they  are  showing  a  stock  of  standard  alternating  and 
direct-current  oscillating  fans,  and  also  a  line  of  motors 
of  capacity  from  a  .fraction  up  to  250  hp,  as  well  as  a 
number  of  electrically  driven  centrifugal  pumps  for  opera- 
tiim  on  either  direct  or  alternating  current  and  designed 
for  varying  pressures  from  19  to  520  ft.  The  office  is  in 
charge  of  L.  A.   E.  Frankel. 

Surprising  Sale  of  Refrigerating  Machines. — It  might  be 
supposed  that  during  September,  after  the  worst  heat  of 
the  summer  had  passed  and  there  was  every  promise  of  an 
early  winter,  the  sales  of  refrigerating  apparatus  would 
fall  to  a  low  figure.  The  York  Manufacturing  Company  did 
a  very  good  business  during  this  period,  however,  and  an 
aggregate  capacity  of  nearly  750  tons  in  refrigerating  ma- 
chinery, besides  a  large  amount  of  auxiliary  equipment, 
was  sold  between  Aug.  21  and  Sept.  23.  The  largest  single 
order  filled  in  this  time  was  for  three  65-ton  horizontal 
double-acting  Corliss  steam-driven  refrigerating  machines, 
a  90-ton  flooded  freezing  system  complete,  a  lOO-ton  dis- 
tilling system,  and  a  400-hp  boiler,  all  of  which  apparatus 
went  to  E.  A.  Keisewetter,  of  Homestead.  N'.  J.  Foreign 
sales  included  in  the  above  aggregate  figures  were  to  the 
International  Cold  Storage  &  Warehouse  Company,  Ltd.,  of 
Southampton,  England;  Enrique  M.  Barrette,  of  Manila, 
P.  I.,  and  the  Manitoba  Agricultural  College,  Fort  Garry, 
Manitoba,  Canada. 

Power  Plant  Installation  for  Railway  Shops. — The  Na- 
tional Transcontinental  Railway  Commission,  in  building 
the  large  general  repair  and  locomotive  shops  at  Trans- 
cona,  Man.,  decided  that  the  best  interests  of  the  railway, 
in  economy,  efficiency  and  reliability,  could  be  served  by  the 
erection  of  a  modern  central  power  plant  in  which  steam 
and  electrical  apparatus  of  sufficient  capacity  to  supply  the 
present  demands  should  be  located.  This  power  house  has 
been  built  and  equipped  throughout.  The  generating  appa- 
ratus consists  of  9  units  with  a  total  normal  capacity  of 
2030  kw,  1600  kw  alternating  current  and  430  kw  direct 
current.  The  generators  were  manufactured  and  installed 
by  the  Canadian  General  Electric  Company,  and  the  Goldie 
&  McCuUock  Company  supplied  and  installed  all  engines. 
The  units  supplying  the  electrical  power  consist  of  three 
500-kw  alternating-current.  600-volt,  6o-cycle  generators, 
running  at  150  r.p.m..  each  one  directly  connected  to  a 
horizontal  cross  compound,  non-condensing  Corliss  engine; 
one  250-kw,  alternating-current.  600-volt,  6o-cycle,  150-r.p.m. 
generator  and  a  150-kw,  direct-current,  compound-  wound, 
250-volt.  150-r.p.m.  generator,  each  directly  connected  to  a 
simple  Corliss  engine.  There  was  installed,  also  an  aux- 
iliary 150-kw  motor  generator  set.  consisting  of  a  22S-hp, 
ooo-r.p.m.  induction  motor  directly  connected  to  a  150-kw 
direct-current.  250-volt  compound  wound  interpole  gen- 
erator. All  the  steam  engines  operate  non-condensing,  be- 
cause their  exhaust  is  required  in  the  low  pressure  steam 
system  for  heating  the  shops.  The  generator  switchboard 
was  manufactured  and  installed  by  the  Canadian  Westing- 
house  Company,  and  consists  of  21  blue  Vermont  marble 
panels,  7  ft.  8  in.  high,  and  2  in.  thick,  the  entire  hoard 
being  52  ft.  long.  There  are  7  generator  panels,  i  alter- 
nating-current totalizing  panel,  i  direct-current  feeder,  i 
alternating-current  general  lighting,  i  arc  lighting  and  to 
alternating-current    feeder    panels,    the    only    special    appa- 


ratus on  the  switchboard  being  the  motor-operated  rheo- 
stats with  which  each  of  the  generator  panels  is  supplied. 
.\s  all  the  power  and  light  distribution  is  underground,  the 
necessary  cables  pass  through  38  ducts  in  the  east  and 
west  walls  to  the  various  buildings.  The  conductors  be- 
tween all  generators  and  switchboards  are  rubber-insulated, 
lead-covered  cables,  run  in  iron  conduits  from  the  oil 
switches  to  generator  terminals.  All  feeder  circuits  to  the 
various  buildings  are  paper  insulated  and  lead  covered,  run 
in  fibre  or  tile  conduit.  There  is  at  present  2560  kw  in 
motor  and  lighting  load  connected  to  this  power  plant,  and 
this  amount  will  be  increased  to  approximately  4060  kw 
when  the  car  shops  are  fully  equipped.  The  low-load 
factor  common  in-  this  type  of  shops  still  gives  the  power 
plant  a  reasonable  margin  for  emergencies.  The  artificial 
lighting  of  both  the  engine  and  boiler  rooms  is  performed 
by  Cooper  Hewitt  type  H  mercury  vapor  lamps  for  general 
illumination,  and  incandescent  lamps  in  the  pump  pit,  pipe 
tunnel  and  in  the  boiler  room  basement.  Extension  cord 
receptacles  are  also  located  at  various  places  in  the  building. 
This  power  plant  was  designed  under  the  supervision  of 
W.  J.  Press,  mechanical  engineer  for  the  National  Trans- 
continental Railway,  and  the  construction  was  carried  out 
under  the  direct  supervision  of  D.  .\.  Evans,  assistant  en- 
gineer. 

Electricity  and  the  Copper  Industry. — The  production  of 
copper  in  1912  by  smelters  in  the  United  States  was  1,243,- 
268.720  pounds,  valued  at  $205,139,338.  the  largest  annual 
figures  in  the  history  of  the  industry.  Of  this  amount  about 
29  per  cent  was  smeltered  in  Arizona,  about  25  per  cent  in 
Montana,  and  about  18.5  per  cent  in  Michigan,  the  rest  being 
divided  between  twenty-three  other  states  and  territories. 
It  is  interesting  to  note  the  extent  to  which  electric  energy 
has  been  applied  to  both  mining  and  smelting  operations. 
In  California  electric  power  is  used  almost  exclusively  in 
both  the  mines  and  smelters,  and  the  mines  of  the  Mammoth 
Copper  Mining  Company  are  connected  with  its  smelter  in 
part  by  an  electric  railroad.  At  the  High  Ore  shaft  of  the 
.\naconda  Copper  Mining  Company,  in  Montana,  there  are. 
electric  pumps  in  operation,  an  electric  haulage  system  is] 
being  installed,  and  it  is  estimated  that  the  use  of  electric 
power  is  materially  reducing  the  cost  of  operation.  ElectriC| 
haulage  was  also  installed  on  the  lower  levels  of  the  North 
Butte  mine,  operated  by  the  same  company.  During  1912, 
arrangements  were  completed  for  the  substitution  at  the 
mines  and  mills  of  the  Utah  Copper  Company,  in  Utah,  of. 
hydro-electrically  generated  energy  for  the  steam  power, 
previously  used.  This  electricity  is  to  be  furnished  by  the 
Utah  Power  &  Light  Company  and  it  is  expected  that  by 
the  close  of  the  present  year  the  latter  will  be  able  to  fur- 
nish the  power  for  all  operations.  The  refinery  output  of 
the  United  States  during  1912  was  made  by  13  plants,  9_of 
which  employ  the  electrolytic  method  and  turn  out  a  targe 
proportion  of  the  total  copper  produced. 


REW  YORK  METAL  MARKET  PRICES 


Copper ; 

Standard,  spot* 


Selling  Prices 


sptft" 


London,  standard. 

Prime   Lake    ". 16.75  to  16.87V4 

Electrolytic 16.50  to  16.60 

Castint!   16.25  to  16.37}^ 

Copper  wire  base 17.75  

Lead    4.60 

Nickel    40.00  to  45.00 

Sheet  zinc,  f.  o.  b.  smelter 7.75 

Spelter,  spot 5.45  to      5.55 

Tin,  spot   40.35  to  40.60 

.\luminiim: 

Prompt  delivery    20.00  to  21.00 

Future.   20.00  to  20.50 


Heavy  copper  and  v 
Brass,  heavy 

•OLD  METALS 

15.00 

9.75 

8.50 

Le.Td.   heavy 

4.50 

4.75 

70      10      0 

16.50  

16.15  to  I&3S  , 
16.00  to  U.U'r 
17.25  ..... 

4.S0 
40.00    to   45.00 

7.75 
5.35    to     S.45  , 
40.25    to   40.45 

20.00    to    21 
20.00   to   y 


15.00 
9.75 
0.50 
4.50 
4.75 


•COPPER  EXPORTS 


Tola!  tons  to  Oct.  14 

•From  daily  transactions  on  the  New  York  Metal  Exchani; 


October  i8,  1913 . 
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Corporate  and  Financial 

American  Telephone  &  Telegraph  Subsidiaries  Issue 
Short  Term  Notes. — The  American  Telephone  &  Telegraph 
Company  has  recently  endorsed  and  sold  through  J.  P. 
Morgan  &  Company  and  Kidder,  Peabody  &  Company, 
$10,000,000  in  six  months'  notes  of  some  of  its  subsidiary 
companies.  The  loan  cost  the  company  about  5;'2  per  cent 
per  annum,  since  interest  was  discounted  in  advance. 

Organization  Changes  in  the  Alabama  Power  Company. — 
In  connection  with  the  resignation  of  W.  W.  Freeman,  for- 
mer vice-president  and  general  manager  of  the  Alabama 
Power  Company,  the  principal  subsidiary  of  the  Alabama 
Traction,  Light  &  Power  Company,  it  is  announced  that 
Mr.  Freeman  will  retain  his  membership  in  its  board  of 
directors  as  well  as  in  those  of  the  other  American  prop- 
erties in  which  Sperling  &  Company,  of  London,  are  inter- 
ested. Frederick  Darlington,  a  director  and  vice-president 
of  the  Alabama  Power  Company,  is  giving  considerable 
time  to  the  commercial  end  of  the  company's  business  and 
has  greatly  increased  the  size  and  scope  of  the  new  business 
department. 

Electric  Traction  Finances  in  New  York  City. — The  sum- 
marj'  of  reports  of  street  railway  companies,  operating  in 
the  city  of  New  York,  for  the  quarter  January  to  March, 
inclusive,  has  just  been  issued  by  the  Public  Service  Com- 
mission for  the  First  District.  Some  of  the  totals  are  of 
interest  as  indicating  the  size  of  the  traction  problem  in 
that  cit}'.  There  are  36  separate  companies  involved  in  the 
system.  The  total  revenue  car  miles  amounted  to  78,876,156 
and  434,329,530  fare  passengers  were  carried.  The  total 
operating  revenue  for  the  above  period  was  $22,354,855  and 
the  total  operating  expenses  were  $12,141,352.  The  gross 
income  on  these  properties  amounted  to  $9,763,506.  and  the 
net  income  amounted  to  $2,464,396.  The  total  liabilities  of 
the  companies  comprising  this  immense  traction  system 
aggregate  $601,040,557. 

Commonwealth   Edison   Company   Increases   Dividend. — 

Supplementing  the  note  in  the   Sept.  13  issue  of  tlie  Electri- 
cal World,   in   wliich   it   was   stated   that   the   director  of   tlie 
;  Commonwealth   Edison   Company  had  virtually  determined 
'  on  making  that  an  8  per  cent  stock,  it  is  now  learned  that 
'  definite   action   in   this   direction   was   recently   taken   when 
the   quarterly   dividend,   payable   Nov.    I    to   stockholders   of 
record  Oct.   18,  was  declared   at  2  per  cent,   instead  of  the 
previous   figure  of   1-^4  per  cent,  thus  changing  the  annual 
dividend   rate   from   7   to  8   per   cent.     The   announcement 
of  this  dividend  increase,  following  so  soon  after  the  control 
jof  the   People's   Gas   Light   &   Coke   Company  passed   into 
I  the  hands   of   the   Commonwealth    Edison   interests,   seems 
to  indicate   that  the  properties,  which   combined   dominate 
the  power  and  lighting  industry  in  Chicago,  are  in  a  strong 
financial  condition. 

Merger  of  Atlemtic  Gas  &  Electric  Subsidiaries  Planned. — 

The  directors  of  the  Eastern  Pennsylvania  Power  Company 
have  approved  a  plan  to  consolidate  that  concern  with  the 
Pennsylvania  Utilities  Companj-,  forming  a  new  Pennsyl- 
vania Utilities  Company  with  a  capital  stock  of  $1,000,000 
common  and  $1,000,000  preferred.  At  the  present  time  the 
Eastern  Pennsylvania  Power  Company  has  outstanding 
$4,500,000  stock,  of  which  $3,500,000  is  common  and  $1,000,- 
500  preferred,  and  the  Pennsylvania  Utilities  Company  has 
|$85,ooo  stock  outstanding,  which  is  controlled  by  the  former 
;:ompany.     A   considerable   scaling   down   of   stock   will   be 

necessitated  by  this  move,  and  it  is  announced  that  the 
';5tockholders  of  the  power  company  will  hold  a  meeting  on 
Oct.  25  to  vote  on   the  proposition   and   to   determine   the 

■ate  at  which  the  old  stock  will  be  exchanged  for  the  new. 

The  Atlantic  Gas  &  Electric  Company  controls  the  Eastern 

Pennsylvania  Power  Company  through  stock  ownership. 

Pacific  Light  &  Power  Corporation  Matters. — It  is  ex- 
>ected  that  the  Big  Creek  hydro-electric  development  with 
ts  initial  c.^pacity  of  66.000  hp  will  be  in  partial  operation 
'y  Jan.  I,  adding  materially  to  the  earning  power  of  the 
ompany.  While  the  interest  charges  on  the  $10,000,000 
per  cent  first  mortgage  and  refunding  bonds  and  the 
2,500,000  of  6  per  cent  one  year  notes  issued  in  connection 
'ith  this  development  are  being  charged  against  construc- 


tion account,  the  earnings  of  the  company  for  the  year 
ending  Aug.  31  were  sufficient  to  care  for  this  interest  in 
addition  to  that  on  the  other  bonds  of  the  company.  Gross 
earnings  for  that  period  were  $2,772,732,  and  the  net  earn- 
ings were  $1,244,751,  out  of  which  was  paid  $469,561,  leaving 
a  balance  of  $775,189,  more  than  enough  to  pay  the  interest 
on  the  securities  issued  in  connection  with  the  Big  Creek 
development.  The  company's  operating  expenses  increased 
$170,829  over  the  figures  for  1912,  but  this  item  is  expected 
to  show  a  material  decrease  comparatively,  as  soon  as  the 
new  hydro-electric  stations  get  into  operation. 

Interborough  Rapid  Transit  Bond  Issue. — The  Interbor- 
ough  Rapid  Transit  Company,  of  New  York  City,  is  offering 
through  Lee  Higginson  &  Company,  Harris  Forbes  &  Com- 
pany, Kissel  Kinnicutt  &  Company,  W.  A.  Read  &  Com- 
pany, and  White  Weld  &  Company,  at  9814  and  interest, 
$30,000,000  of  first  and  refunding  mortgage  5  per  cent  gold 
bonds.  These  bonds  are  dated  Jan.  i,  1913.  and  mature 
Jan.  I,  1966,  but  are  callable  at  no  and  interest.  The  re- 
turns from  this  sale  are  to  be  used  in  connection  with  the 
new  subway  construction,  and  the  agreement  between  the 
city  and  the  company  is  such  as  to  make  the  bonds  in  effect 
a  quasi-municipal  security.  Before  the  city  receives  any 
return  on  its  investment  of  $66,000,000  in  the  new  lines, 
the  contracts  entitle  the  company  to  take  out  of  net  income 
appro.ximately  $14,769,000  per  year  for  its  own  purposes, 
which  sum  is  $5,409,000  in  excess  of  the  amount  required 
for  payment  of  the  5  per  cent  interest  and  i  per  cent  sinking 
fund  on  its  entire  $156,000,000  issue  of  bonds.  It  is  under- 
stood that  over  $22,000,000  of  the  $30,000,000  issue  has 
already   been    sold. 

Financial  Status  of  the  Consumers'  Power  Company  of 
Minnesota. — In  connection  with  the  sale  of  $100,000  first 
mortgage  5  per  cent  bonds  of  the  Consumers'  Power  Coin- 
pan)'  of  Minnesota,  H.  M.  Byllesby  &  Company  have  issued 
a  statement  of  the  earnings  of  that  utility  company  for  the 
year  ending  Aug.  31.  Gross  earnings  of  $3,794,884  were 
realized,  on  which  net  earnings  were  obtained  amounting  to 
$1,931,651.  These  figures  represented  increases  of  28  per 
cent  and  32  per  cent,  respectively,  over  the  figures  for  1911. 
The  Consumers'  Power  Company  owns  and  operates  various 
utility  properties,  serving  about  40  communities  in  Minne- 
sota, North  Dakota.  Illinois  and  Wisconsin,  with  a  total 
population  of  appro.ximately  750,000.  During  the  fiscal  year, 
ending  .'\ug.  31.  a  total  of  52.200  customers  were  served, 
energy  was  supplied  to  55,524  hp  in  stationary  motors  and 
a  connected  load  of  93,982  kw  was  recorded.  Minneapolis 
and  St.  Paul  are  the  largest  cities  in  the  territory  supplied 
by  this  concern,  and  it  owns  undeveloped  power  sites  in 
the  vicinity  of  those  cities,  said  to  have  a  capacity  of  60.000 
hp,  for  future  expansion  of  its  generating  system. 

Annual  Report  of  the  Western  Union  Telegraph  Com- 
pany.— The  annual  report  of  the  Western  Union  Telegraph 
Company  for  the  year  ending  June  30,  which  was  approved 
by  the  stockholders  at  their  annual  meeting  on  Oct.  8,  is 
of  particular  interest  at  this  time.  As  a  matter  of  general 
convenience  in  the  administration  of  the  company's  affairs, 
its  fiscal  year  has  been  changed  to  cover  the  period  from 
Jan.  I  to  Dec.  31,  so  that  this  report  is  confined  to  the 
balance  sheet  and  income  account.  A  complete  report 
under  the  new  fiscal  arrangement  will  be  given  at  the  an- 
nual meeting  on  the  second  Wednesday  in  April,  1914.  The 
current  assets  of  the  company  on  June  30  were  $9,414,483, 
and  its  current  liabilities  $4,364,132,  while  the  surplus  on 
the  same  date  was  $9,532,626.  The  total  earnings  for  the 
year  amounted  to  $46,385,993,  of  which  sum  $4,463,508  repre- 
sented net  profit.  Dividend  payments  for  the  year  aggre- 
gated $2,992,166.  and  bond  interest  payments  amounted  to 
$1,337,229,  leaving  a  Isalance  of  $134,113  to  be  added  to  the 
surplus  account.  During  the  year  ending  June  30,  the  com- 
pany's land  line  plant  was  extended  by  26,020  miles  of  wire 
and  2174  miles  of  poles.  The  large  office  building  under 
construction  for  the  company  in  New  York  City  will  be 
completed  about  May  I,  1914.  The  company's  policy  is 
being  continued  of  carrying  to  depreciation  reserve  all 
earnings  over  and  above  the  present  dividend  requirements 
and  charging  reconstruction  expenditures  to  that  reserve. 
The  e.xisting  board  of  directors  and  inspectors  of  election 
are  to  be  continued  in  office  until  the  stockholders'  meeting 
in  1914,  or  until  their  successors  are  elected  and  qualified. 
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Business  Notes 


Trade  Publications 


The  Moloney  Electric  Company,  of  St.  Louis,  Mo.,  has 
opened  an  oflicc  at  1716  I'isher  Building,  Chicago,  111.  L.  H. 
Keller  will  be  in  charge. 

The  Lindstrom  Smith  Company,  of  Chicago,  111.,  has  en- 
tered the  electrical  field  and  will  do  a  jobbing  business  in 
all  standard  electrical  supplies. 

The  New  Process  Specialty  Company  announces  the  re- 
moval of  its  office  from  709  M.  &  M.  Bank  Building  to 
602-4-6  Enterprise   I'.nilding.  Milwaukee,  Wis. 

Hodenpyl,  Hardy  &  Company,  bankers,  of  14  Wall  Street, 
New  York,  announce  the  opening  on  Oct.  10  of  a  Chicago 
oflice  at  621-22  First  National  Bank  Building,  under  the 
management  of  H.  M.  Tingle,  formerly  with  the  First 
National  Bank  of  Detroit,  Mich. 

Thomas  A.  Edison,  Inc.,  announce  the  election  of  E. 
Hudson  to  the  office  of  fourth  vice-president  of  the  company. 
Mr.  Hudson  will  continue  as  heretofore  in  charge  of  the 
sales  of  the  primary  and  battery  department  and  will  make 
his  headquarters  in  Orange,  N.  J. 

The  U.  S.  Light  &  Heating  Company  announces  the  de- 
parture of  its  president,  J.  A.  Smith,  on  Oct.  II,  for  a  second 
trip  to  Europe  this  year.  Mr.  Smith's  first  trip  was  very 
successful  in  a  business  way,  and  the  present  trip  is  taken 
to  attend  to  pressing  company  matters  in  England  and  on 
the   Continent. 

The  Hurley  Machine  Company,  of  Chicago,  has  secured 
the  services  of  Mr.  George  R.  Purvis  as  special  representa- 
tive for  its  electrically  operated  washing  machines  and 
vacuum  cleaners.  Mr.  Purvis  was  formerly  manager  of 
the  appliance  department  of  tlie  Union  Electric  Light  & 
Power  Company,  of  St.  Louis,  Mo. 

Fairbanks,  Morse  &  Company,  of  Chicago,  111.,  announce 
several  organization  changes.  Their  Southern  department 
headquarters  have  been  moved  from  Chicago  to  Atlanta, 
Ga.,  E.  D.  West  remaining  in  charge.  A  New  England 
office  has  been  opened  at  109  Lyman  Street,  Springfield. 
Mass.,  and  R.  F.  Koops  has  been  made  manager. 

The  Cutler-Hammer  Manufacturing  Company,  of  Mil- 
waukee, maker  of  electric  controllers,  has  recently  opened 
a  new  district  office  in  Cincinnati,  Ohio,  located  in  the 
Fourth  National  Bank  Building.  The  general  increase  in 
business  has  made  it  necessary  to  establish  a  permanent 
office  in  Cincinnati.  Mr.  Horace  L.  Dawson,  formerly  of 
the  engineering  department  of  the  Cutler-Hammer  Manu- 
facturing Company,  and  recently  one  of  the  sales  engineers 
connected  with  the  Chicago  office,  will  be  in  charge  of  the 
new  office. 


New  Industrial  Companies 

The  Penn  Pressed  Metal  Company,  of  Merchantville, 
N.  J.,  has  been  incorporated  by  F.  A.  Kuntz,  J.  D.  Baker  and 
F.  S.  Saurman,  of  Merchantville.  The  company  is  capital- 
ized at  $25,000  and  proposes  to  manufacture  pressed  metal 
goods  of  all  kinds  for  mechanical  and  electrical  engineers, 
etc. 

The  Reeves-Cubberley  Engine  Company,  of  Trenton, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
for  the  purpose  of  carrying  on  business  as  electrical  engi- 
neer, machinist,  etc.  The  incorporators  are:  C.  Reeves,  of 
Trenton;  A.  A.  Taylor,  of  AUentown,  and  W.  P.  Cubberley, 
of  Robbinsville. 

The  American  Electroscope  Company,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $2,500  to  man- 
ufacture and  deal  in  electrical  machinery  and  to  conduct  a 
general  advertising  and  publishing  business.  The  incor- 
porators are  George  R.  Mclntrye,  William  H.  Williamson 
and  Stanley  Kubbeener. 

The  J.  &  H.  Electric  Company,  Inc.,  of  Providence,  R.  I., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal 
in  and  manufacture  all  machinery,  appliances,  devices  and 
supplies  used  in  electrical  pursuits.  The  incorporators  are 
Clarence  E.  Harmon,  Warren  M.  Hodges  and  Lawrence  E. 
Whitehead,  all  of  Providence. 


Lighting  Fixtures. — The  George  Cutter  Company,  South 
Bend,  Ind.,  has  recently  issued  a  16-page  illustrated  catalog 
telling  about  its  Idealite  fixtures  for  controlling  light  dis- 
tribution. 

Roller-Bearing  Boiler-Tube  Cleaner. — Bulletin  X,  recently 
issued  by  the  Lagonda  Manufacturing  Company,  Spring- 
field, Ohio,  describes  a  new  type  of  water-driven  boiler- 
tube  cleaner. 

Bolts. — The  Van  Expansion  Bolt  Mfg.  Company,  Fort 
Dearborn  Building,  Chicago,  111.,  has  published  a  little 
hand  book  which  will  familiarize  the  recipient  with  the 
Van  specialties.  Considerable  information  regarding  the 
Van  expansion  unit  is  given. 

Belt  Dressing. — The  Cling-Surface  Company,  Buffalo,  N. 
Y.,  has  issued  a  booklet  with  the  title  "Wherever  you  go 
the  world  over,  a  package  of  Cling-surfacc  sits  beside  the 
belts."  It  describes  and  illustrates  installations  of  Cling- 
surface  in  many  foreign  countries. 

Electrical  Supplies. — The  Pacific  States  Electric  Company, 
San    I'rancisco,    Cal.,    has   published    some    additions   to   its 
loose-leaf  catalog  giving  the  latest  price  lists  of  a  number      H 
of   specialties   which   it   handles.     These   take    the   place   of 
price  lists  and  discount  sheets  previously  issued. 

Conduits. — A  sixteen-page  booklet  recently  issued  by  the 
Sprague  Electric  Works  of  the  General  Electric  Company, 
527  West  Thirty-fourth  Street,  New  York,  gives  informa- 
tion respecting  Sprague  flexible-steel  armored  conductors 
and  Greenfield  flexible-steel  conduit  fittings  and  tools.  The 
pamphlet  also  contains  dimensions  and  prices  of  the  devices 
and  materials  listed.  ' 

Pyrometers. — The  Brown  Instrument  Company,  Philadel-  ; 
phia,  recently  sent  a  letter  to  4000  users  of  Brown  electric 
pyrometers  asking  if  the  results  from  their  use  were  satis- 
factory. A  copy  of  this  letter,  with  copies  of  100  replies, 
has  been  printed  in  pamphlet  form.  The  replies  are  ar- 
ranged under  headings  of  the  various  industries  in  which 
the  pyrometers  are  being  used. 

Lighting  the  Home. — The  National  X-ray  Reflector 
Company.  Chicago,  has  published  in  pamphlet  form 
the  article  by  Evelyn  Marie  Stuart  on  "The  Lighting  of  th' 
Home,"  which  recently  appeared  in  the  Fine  Arts  Jourr,: 
The  account  is  very  interesting,  and  the  excellent  illustra 
tions  show  the  pleasing  effects  obtainable  by  indirect 
illumination  with  specially  designed  bowls. 

Porcelain  Insulations. — J.  H.  Parker  &  Son,  17  HighlanH 
Street,  Chelsea,  Mass.,  in  a  forty-two-page  publication  r<- 
cently  issued  illustrate  their  line  of  porcelain  insulation 
One  section  is  devoted  to  knobs,  cleats,  bushings,  swito 
bases,  insulators  and  other  devices  made  by  the  dry  pr'i 
ess,  and  another  section  refers  to  tubes,  insulators  and  spt- 
cial  appliances  manufactured  by  the  wet  process. 

Electricity  on  the  Farm. — "Electricity  on  the  Farm,"  the 
title  of  a  bulletin  recently  issued  by  the  General  Electric 
Company,  represents  an  exhaustive  treatise  on  this  subject 
and  contains  a  wealth  of  practical  statistical  information 
of  a  nature  not  hitherto  available  to  the  farmer,  the  central 
station  manager,  or'  the  sales  agent.  For  these  reasons 
the  publication  should  prove  of  unusual  interest  to  all  en- 
gaged in  the  extension  of  electrical  service  on  the  farm. 

Electric  Drills. — The  Standard  Electric  Tool  Company. 
Cincinnati.  Ohio,  in  its  Bulletin  D-o  shows  illustrations  of 
and  describes  the  "Standard"  high-power  direct-current  ; 
portable  electric  drills.  These  drills  are  built  on  the  nnit 
plan,  consisting  of  five  simple  parts.  They  can  easily  be 
dismembered  without  disturbing  any  electrical  connections 
In  Bulletin  D-A  10  high-power  two-phase  and  three-phase 
alternating-current  portable  electric  drills  are  described. 

Turbines. — Bulletin  No.  A4137,  recently  issued  by  the 
General  Electric  Company,  illustrates  and  describes  Curtis 
steam  turbines  of  100  to  2500  kw.  capacity,  for  driving  60- 
cycle  generators  at  3600  r.p.m.  These  generating  sets  are 
of  the  horizontal-shaft  rigid-frame  type  and  either  two  or 
four  impulse  wheels  ar*  used,  depending  upon  the  capacit) 
of  the  generator.  The  bulletin  is  fully  illustrated,  showing 
details  of  turbine  construction,  path  of  steam  flow  and  a 
number  of  typical   installations.  ^^X 
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Personal  Mention 


Mr.  H.  J.  Willis,  for  six  years  superintendent  of  the  La 
Ciosse  (Kan.)  municipal  electric  light  station,  has  been  ap- 
p6inted  superintendent  of  the  new  municipal  plant  at 
Scott   City,   Kan. 

Mr.  A.  L.  Scott,  assistant  sales  agent  of  the  Metropolitan 
Electric  Company,  of  Reading,  Pa.,  has  been  appointed 
sales  agent  of  the  Edison  Electric  Illuminating  Com- 
pany  of   Lebanon,   Pa. 

Mr.  H.  J.  Pettingell,  Jr.,  for  four  years  commercial  agent 
of  the  Paducah  (Ky.)  Light  &  Power  Company,  has  been 
appointed  manager  of  the  commercial  department  of  the 
Stone   &   Webster   interests   at    Woonsocket,   R.   I. 

Mr.  M.  J.  Warner,  of  the  firm  of  Young  &  Warner,  will 
assume  the  post  as  general  manager  of  the  Rockville- 
Willimantic  Lighting  Company,  of  Willimantic,  Conn.,  as 
successor  to  Mr.   W.   M.   Lewis  who  has   resigned. 

Mr.  David  H.  McCormick,  vice-president  of  the  Rock- 
ville  (Conn.)  Gas  &  Electric  Company,  has  been  appointed 
agent  of  the  company,  assuming  part  of  the  duties  ot 
Mr.  William  M.  Lewis  who  recently  resigned  to  accept  the 
post  of  general  manager  of  the  Grand  Rapids-Muskegon 
Power    Company. 

Mr.  T.  C.  Martin,  secretary  of  the  National  Electric 
Light  .'\ssociation,  is  taking  a  vacation  trip  abroad  of  about 
1  month,  sailing  on  the  Lusitania.  He  will  visit  two  or 
hree  capitals  to  study  the  central  station  industry  and  dis- 
lose  personally  of  the  many  inquiries  that  have  arisen  in 
egard  to  the  new  class  of  foreign  company  membership 
n  the  Association. 

■   Mr.  Herbert  C.  Tinker,  of  Jackson,  Mich.,  who  during  the 

ummer  months  has  been  temporary  manager  of  the  Grand 

\apids-Muskegon    Power    Company    at    Muskegon    has    re- 

urned    to   Jackson    and    resumed    his    duties    with    the    Au 

^able  Electric  Company.     Mr.  Tinker  has  been  succeeded  at 

/luskegon  by  Mr.  W.  M.   Lewis  until  recently  manager  of 

he  Rockville-Willimantic   Lighting  Company. 

Mr.  M.  A.  Carter,  who  during  the  summer  was  in  charge 

f  the  Salisbury  Beach   division   of  the   Amesbury   (Mass.) 

'lectric    Light    Company    has    been    placed    in    charge    of 

jie  new  business   department   and   reconstruction  work  of 

rie   recently    formed   electric    light    company    in   Province- 

')WH  to   be   known   as   the    Provincetown    Light    &   Power 

ssociates.      Mr.    Carter    was    for    years    manager    of    the 

/eymouth    Light    &    Power    Company    and    his    associates 

1    Amesbury   presented   him   with   a   fine    traveling  bag   as 

V.  left  for  his   new   field  of  endeavor. 

Mr.  William  M.  Lewis  has  resigned  as  manager  of  the 

iockville-Willimantic    Lighting    Company,    of    Willimantic, 

3nn.,   to   accept   the   position    as    manager    of   the    Grand 

ipids-Muskegon    Power    Company    at    Muskegon,    Mich., 

successor  to   Mr.   H.   C.   Tinker.     Mr.   Lewis  joined   the 

Jckville-Willimantic   Lighting  Company  which  owns  and 

erates    the     Rockville     Gas    &    Electric     Company,    the 

'afford  Springs   Electric   Light   &   Gas   Company  and   the 

illimantic    Gas    &    Electric    Company    several    years    ago 

'HI   Summerville,   N.   J.,   and   during  his   incumbency   has 

:  luilt  the  Rockville  plant  as  well  as  the  plants  at  Stafford 

•^  Willimantic.     A  farewell  dinner  was  tendered  to  him 

'1  Oct.  4  at  which   Mr.   Lewis  was  presented  with  a  gold 

vtch   from   the    employees    of   the    company. 

«r.  E.  B.  Burritt,  of  the  Washington   Railway   &   Elec- 

':  Company,  who  has  taken  up  his  new  duties  as  secre- 

'.y-treasurer    of    the   American    Electric    Railway   Associ- 

Sj^n  in   New   York,   was   presented    with   a   traveling   bag 

H  the    officials    of    the    Washington    Railway    &    Electric 

tjrtipany    on    severing    his    connections    with    the    utility. 

?ring  the  past  seven  years  Mr.  Burritt  has  occupied  im- 

P  tant  positions  with  the  Washington  company  serving  as 

1'  ate   secretary   to    Gen.    George    H.    Harries    during   the 

'•  er's   connection   with    the    company   and    recently   as   an 

6  cutive  officer  attached  to  President  King's  office  where 

"jOrtant    details    of    street     railway     management    were 

P|:ed    in    his    hands.      Mr.    Burritt    succeeds    Mr.    H.    C. 

•Jiecker,  an  account  of  whose  resignation  was  published 

O'June   14,   1913. 


Mr.  R.  S.  Hale,  the  originator  of  the  idea  of  "get  together" 
meetings  of  the  sales  managers  of  the  big  Edison  com- 
panies, has  just  rounded  out  twenty  years  of  service  with 
the  Edison  Electric  Illumi- 
nating Company,  of  Boston. 
At  the  recent  meeting  of 
the  sales  managers  at  As- 
sociation Island,  N.  Y.,  Mr. 
Hale,  after  four  years  of 
service,  resigned  as  chair- 
man, and  as  a  memento  of 
his  work  for  that  organiza- 
tion he  was  presented  with 
a  handsome  gold  and  plati- 
num cigarette  case  during 
the  Edison  convention  at 
Cooperstown,  N.  Y.  Mr. 
Hale,  who  is  a  graduate  of 
Roxbury  Latin  School,  and 
R.  s.  HALE  holds   the  degree   of  \.   M. 

from  Harvard  and  of  M.  E. 
from  Cornell,  entered  the  service  of  the  Boston  Edison 
Company  in  October,  1893,  and  was  engaged  in  making 
engine  and  boiler  tests.  In  1895  he  was  engaged  by  the 
Steam  Users'  Association  to  report  on  the  cost  of  steam 
in  the  United  States  and  Europe.  He  acted  as  consulting 
engineer  for  the  Mutual  Boiler  Insurance  Company, 
and  was  a  member  of  the  firm  of  Hale  &  Cotton,  which 
v\'as  interested  in  general  electrical  work.  At  practi- 
cally every  electric  light  convention  Mr.  Hale  was  present 
as  consulting  engineer  for  the  Boston  Edison  Company,  and 
in  1904  he  was  made  assistant  to  the  general  superintendent. 
He  later  became  superintendent  of  the  sales  department 
and  was  recently  made  superintendent  of  the  research 
department,  in  which  capacity  he  now  serves.  While  at 
Harvard  and  at  Cornell,  Mr.  Hale  was  interested  in  ath- 
letics. He  was  captain  of  the  track  team  at  Cornell,  and 
holds  the  Harvard  record  for  the  mile  and  three-mile  walks. 
Last  year  he  was  elected  a  trustee  of  the  Roxbury  Latin 
School,  founded  in  1645,  the  oldest  endowed  school  in 
America.  Mr.  Hale  is  a  member  of  the  American  Society 
of  Mechanical  Engineers,  American  Institute  of  Electrical 
Engineers,  Boston  Society  of  Civil  Engineers,  Illuminating 
Engineering  Society,  National  Electric  Light  Association, 
Electric  Motor  Car  Club  of  Boston,  Tennis  and  Racquet 
Club,  Exchange  Club,  Engineers'  Club,  Brookline  County 
Club,  Dedham  County  Club,  Hoosick  Whissick  Club,  Har- 
vard Club  of  New  York,  University  Club  of  New  York  and 
the  Century  Association  of  New  York. 


Obituary 


Dr.  Rudolph  Diesel,  who  disappeared  from  an  English 
Channel  steamer  Sept.  29,  as  noted  in  our  issue  of  Oct.  4, 
is  believed  to  have  fallen  overboard  and  been  drowned.  A 
^-Bjj^  body    washed    ashore    Oct. 

-f*^T.««i;>i^  13    at    the    mouth    of    the 

River  Scheldt  near  Flush- 
ing, Holland,  has  been  iden- 
tified as  that  of  Dr.  Diesel 
by  his  son  and  by  persons 
who  knew  the  dead  inven- 
^^^  tor.    At  the  time  of  his  dis- 

•<*|^^^^^^  appearance   Dr.   Diesel  was 

_^^^^^^^  o"    his   way   from   Antwerp 

^^/^^^^^^m  to     Harwich     to     attend     a 

^H^^^^^^^Hp  meeting  of  the  Diesel  com- 

^^K^^^^Kf  pany  at   London.     Rudolph 

^HJI^^H^^  Diesel  was  born  in  Paris  in 

^^^^^^  1858,      and      received      his 

higher  education  in  Augs- 
burg, Germany,  and  at  the 
Polyclinic  College,  Munich. 
He  was  the  inventor  of  the  internal-combustion  type  of 
engine  identified  with  his  name,  although  in  recent  years  he 
had  taken  a  less  active  part  in  the  manufacture  of  these 
units.  Dr.  Diesel  last  visited  America  in  April,  1912,  and 
presented  papers  at  meetings  in  St.  Louis,  Chicago  and 
New   York. 
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Construction 

New  England 

BF.CKET,  MASS.— The  Bcrksliire  &  Becket  Silk  Companies,  Ltd..  are 
planning  to  install  an  electric  generator  in  their  plant  to  generate  elec- 
tricity   lor   lighting  the  mill. 

MOI.YOKi:,  MASS.— Bids  will  be  received  by  P.  M.  Judd,  chairman 
of  Board  of  Fire  Commissioners,  Holyoke,  Mass.,  until  Nov.  18  for 
furnishing  underground  Brc  alarm  cable,  combination  fire  alarm  and  cable 
posts  and  cable  boxes;  also  for  fire  alarm  telegraph  system.  Further 
information  may  be  obtained  at  the  oflicc  of  Thomas  F.  Monaghan,  su- 
perintendent  of  fire  alarm. 

LAWRENCE,  MASS. — The  Board  of  Selectmen  has  awarded  the 
Lawrence  Gas  Co.  a  contract  for  lighting  the  streets  of  the  city  for  a 
period  of  three  years.  The  contract  provides  for  replacing  the  present 
lamps  with  368  tungsten  incandescent  lamps  of  40  cp,  to  cost  $16  each 
per    year. 

SPRINGFIELD.  MASS.— Plans  calling  for  the  installation  of  a 
duplicate  steam  plant  for  the  United  States  Armory  in  Springfield, 
have  been  submitted  by  Col.  William  S.  Pierce,  commandant  of  the 
armory,  to  the  Ordnance  Department  of  the  United  States  Army.  The 
plans  call  for  an  expenditure  of  $50,000  and  provide  for  the  installation 
of  two  steam  turbo-generator  sets  with  a  rating  of  500  hp  each.  It  is 
proposed  to  replace  the  present  shaft  transmission  system  with  electric 
motors. 

SPRINGFIELD,  MASS.— The  stockholders  of  the  Union  El.  Lt.  Co., 
of  Springfield,  have  voted  to  increase  the  capital  stock  of  the  company 
from  $1,500,000  to  $1,750,000.  While  the  increase  in  capital  stock  is 
only  $250,000  the  amount  will  be  $500,000  as  the  new  stock  is  to  be  sold 
at  $200  per  share  in  accordance  with  the  decision  of  the  Gas  and  Electric 
Light  Commissioners.  The  proceeds  of  the  stock  will  be  used  for  ex- 
tensions to  plant,  the  purchase  of  a  4500-kw  turbine,  four  new  boilers 
and  to  meet  the  cost  of  underground  work. 

P.AWTUCKET,  R.  I. — Plans  are  being  prepared  for  the  construction 
of  a  new  three-story  building  for  the  What  Cheer  Chemical  Co.,  on 
Grotto  Avenue.     A  power  house  and  boiler  room  will  be  erected. 

.MIDDLETOWN,  CONN.— The  proposed  change  in  the  street-lighting 
system  on  Main  Street  has  been  approved  by  the  Business  Men's  Asso- 
iation,  which  will  submit  the  proposition  to  the  Council.  The  plans  pro- 
vide for  the  installation  of  44  ornamental  standards  carrying  cluster 
lamps  to  replace  the  present  arc  lamps  from  St.  John's  Square  to  the 
South  Church. 

NORWICH,  CONN. — The  Board  of  Lighting  Commissioners  expects 
to  erect  within  the  next  two  months  one  gas  container  (500,000  cu.  ft. 
capacity),  contract  for  which  has  been  awarded  to  the  R.  D.  Wood  Co.. 
of  Philadelphia.    Pa.     S.   J.   Kehoe   is  superintendent. 


Middle  Atlantic 

BINGHAMTON.  N.  Y.— The  Afton-Windsor  Lt.,  Ht.  &  Pwr.  Co.,  of 
Binghamton,  has  applied  to  the  Public  Service  Commission  for  permission 
to  erect  a  transmission  line  for  the  purpose  of  furnishing  energy  for 
lamps,  heat  and  motors  in  the  village  of  Afton.  and  the  village  and  town 
ol  Windsor,  and  the  town  of  Colesville;  also  l"or  permission  to  increase 
the  capital  stock  of  the  company  from  $5,000  to  $50,000  and  to  issue 
$60,000  in  bonds. 

BROOKLYN,  N.  V.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Nov.  8 
for  changes  in  the  lighting  system.  United  States  post  office  building, 
Brooklyn,  N.  Y.,  in  accordance  with  drawings  and  specifications,  copies 
of  which  may  be  obtained  at  the  above  office  or  at  the  office  of  the 
supervising  engineer.     O.  Wenderoth  is  supervising  architect. 

JAMESTOWN.  N.  V. — Preparations  are  being  made  by  the  James- 
town St.  Ry.  Co.  for  the  construction  of  an  addition  (75  ft.  by  62  ft.) 
to  its  power  station  to  provide  space  for  18  transformers.  In  December 
the  company  expects  to  install  a  5000-kw  Westinghouse-Parsons  turbo 
generator  set  in  the  present  power  station. 

NEW  YORK,  N.  Y.— The  contract  for  installing  lighting  fixtures  in 
the  new  post  office  in  New  Yoik  City  has  been  awarded  to  Wahle- 
Phillips  Co.,  of  New  York,  at  $10,622. 

NEW  YORK,  N.  Y.— Plans  have  been  filed  by  the  New  York  Edison 
Co.  for  an  electric-light  and  power  station  in  the  Bronx.  The  building 
will  be  erected  at  327  to  341  Rider  Avenue,  and  will  cost  about  $20,000. 
VS'illiam  Weissenberger,  Jr.,  is  architect. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street.  New  York.  N.  Y., 
until  Oct.  24  for  furnishing  labor  and  material  required  for  the  con- 
struction and  installation  of  additional  mechanical  equipment  for  the 
power  house  and  laundry  building  at  Randalls  Island,  city  of  New  York. 
Blank  forms  and  further  information  may  be  obtained  at  the  office  of 
Frank  J.  Hclme.  architect,  190  Montague  Street,  Brooklyn,  where  plans 
and    specifications   may    be   seen. 

NEW  YORK.  N.  V— Bids  will  be  received  by  C.  B.  J.  Snyder,  super 
inlendent    of   school    buildings.    Department    of    Education.    Park    .-\venue 


and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  Oct.  20  for  insialliBg 
electric  equipment  in  new  Public  School  22,  on  the  corner  of  Washingtoa 
and  Columbus  Avenues,  Graniteville,  borough  of  Richmond.  Blank 
forms,  plans  and  specifications  may  be  seen  ur  obtained  at  the  office  of 
the  superintendent.  Park  Avenue  and  Fifty-ninth  Street,  borough  of 
Manhattan;  and  also  at  branch  offices,  69  Broadway,  Flushing,  borouKh  of 
Queens;  Borough  Hall,  New  Brighton,  borough  of  New  Richmond. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Panama-Pacific 
Commission  of  the  State  of  New  York,  at  the  office  of  the  commiuion, 
140  West  Forty-second  Street.  New  York,  until  Nov.  8,  for  construction 
of  the  New  York  State  Building  on  the  grounds  of  the  Panama-PadAc 
Exposition,   San   Francisco,  Cal.,  as  follows:      (1)    For  erecting  building; 

(2)  installing    plumbing,    water   supply   and    gas   fitting   in   above   buildiof; 

(3)  installing  steam  beating  system;  (4)  installing  the  electric  work. 
Forms  of  proposals,  together  with  copies  of  contracts  and  specifications 
may  be  had  at  the  office  of  the  commission,  and  drawings  may  be  obtained 
from  Charles  B.  Meyers,  architect,  1  Union  Square  West,  New  York. 
Norman    £.    -Mack   is   chairman   of   commission. 

OSWEGO,  N.  Y.— The  Minetto-Meriden  Co..  it  is  reported,  will  apply 
for  a  franchise  to  erect  a  transmission  line  from  its  plant  at  the  Mioetto 
dam    into    Oswego   to    furnish    energy    for    manufacturing   purposes. 

ALTOONA.  PA. — A  special  meeting  of  the  stockholders  of  the  Penn 
Central  Lt.  &  Pwr.  Co.  will  be  held  Oct.  20  to  vote  on  the  proposition  to 
increase  the  capital  stock  of  the  company  from  $5,000,000  to  $7,500,000. 

EASTON,  PA.— The  directors  of  the  Eastern  Pennsylvania  Pwr.  Co.. 
01  Easton,  have  approved  a  merger  with  the  Pennsylvania  Utilities  (^.,  of 
Nazacth.  The  new  company  will  be  known  as  the  Pennsylvania  UtiHtie* 
Cu.  and  will  operate  the  light,  heat  and  power  companies  in  Eaiton. 
Nazareth,  Bath,  Penargyl,  Bangor,  Stroudsburg  and  Columbia,  (^rl  M. 
Pibt.  of  Easton.  president  oi  the  Eastern  Pennsylvania  Co.,  will  be 
president  of  the  new  company,  A.  D.  Lord,  of  Summit,  N.  }.,  vice 
president;  F.  B.  Shannon,  treasurer,  and  A.  B.  Cheadlc,  secretary,  botl 
of  New  York,  N.  Y. 

PHILADELPHIA,  PA.— The  contract  for  the  insUUatJon  of  *o  elcc 
trie-lighting  and  power  system  at  the  Dock  Street  pier,  has  been  awardec 
to  the  Thompson  El.  Co.,  1606  Samson  Street,  PhiUdelphia,  for  $6,488. 

PORTVUE,  PA.— The  Borough  Council  has  granted  the  West  Poii 
El.  Co.,  Pittsburgh,  a  franchise  to  install  an  electric-light  system  it- 
Portvue.      Post  office  address  Portvue,  R.F.D.   McKeesport. 

SHARON,  PA. — Papers  have  been  filed  with  the  State  DcpartneBt  ai* 
nouncing  the  absorption   by   the  Mercer   County   Lt.,  Ht.   &   Pwr.  Co.  o 
the  Stoneboro  Pwr.  Co.,  Lake  Pwr.  Co.,  Fairview  Pwr.  Co.,  Sandy  I 
Pwr.  Co.  and  Sandy  Lake  Suburban  Pwr.  Co.,  all  recently  chartc: 
Mercer   County. 

MORKISTOWN,  N.  J.— The  Morris  &  Somerset  El.  Co.  has  begun 
on  the  erection  of  a  new  three-phase,  high-tension  trunk  line  be 
Morristown  and  Whippany.  The  company  proposes  to  furnish  eir 
service    in    Hanover   Township. 

NEWARK,  DEL. — The  Water  and  Light  Commission  expects  t, 
chase  within  the  next  six  months  some  lamps  for  use  in  connection 
the    municipal    electric-light    plant. 

LONACONING,  MD.— The  Home  El.   Lt.   Co.,  of  Lonaconing,  fc^ 
plied  to  the  Public  Service  Commission  for  permission  to  issue  $20,0w  : 
boi:ds,  the  proceeds  to  be  used  to  purchase  the  plant  and  holdings  of  t)[ 
Lonaconing  El.  Lt.  &  Pwr.  Co. 

MOUNT  AIRY,  MD.— The  town  of  Mount  Airy  is  considering  the  qtn 
tion  of  establishing  a  municipal  electric-light  plant. 

RICHMOND.  VA. — Investigations  are  being  made  by  a  commiltee  •• 
the  Council  into  the  advisability  of  purchasing  the  Pocahontas  Cotti. 
Mill  property  in  Battersea,  with  a  view  of  drawing  the  city's  wat 
supply  from  that  source.  In  connection  with  this  matter  it  is  said  tli 
investigations  are  being  made  with  a  view  of  esublisbing  a  otir 
electric-light  plant  at  that  point. 

WASHINGTON,  D.  C— Tenders  will  be  received  until  Not.  1- 
the  .'\gent  General  for  Victoria,  Melbourne  Place,  Strand,  London,  W. 
England,  for  overhead  electrical  equipment  of  permanent  WIT  * 
overhead  transmission  mains  in  connection  with  equipping  the  Mdboor 
Suburban   Railways  for  electrical  operation  now  being  carried  otit 

WASHINGTON.  D.  C— The  Commissioners  of  the  District  of  Coten" 
have    submitted    a    recommendation    to    Congress    asking    an    appro;  ■ 
of   $3,000,000   to   provide    for   the    purchase   of   the   Potomac   River    - 
falls  and   for  the  beginning  of  the  work.      It  is  proposed  to  devel 
water  power  to  generate  electricity  for  lamps  and  motors  in  Wuhn 
The  total  cost  of  the  work  is  estimated  at  $15,000,000. 


North  Central 

CHEBOYGAN.  MICH.— The  Cheboygan  El.  Lt.  &  Pwr.  Co.  hw  >; 
to  the  State  Railroad  Commission  for  permission  to  issue  $250.C 
bends. 

COLON,  MICH.- Within  the  next  nine  months  the  United  E'. 
rf  Colon,  expecU  to  ersft  20  miles  of  13.200-volt  transmission  linr. 
to  purchase  within  the  next  eight  months  one  30-kTa,  ilKytlt,  ^ 
phase,  2300-volt  revolving  field  (belted)  generator,  1200  r.p.m.  ' 
Seaver   is  manager. 
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taken     by     the     property 
of  the  ornamental  street- 


DUNDEE,  MICH.— The  Dundee  Hydraulic  Pwr.  Co.  is  making 
attensive  changes  at  its  plants  and  rebuilding  its  electric  lines  for  lamps 
.nd  power.  All  machinery  and  equipment  have  been  purchased.  H.  G. 
jray  is  manager. 

DURAND,  MICH.— The  Water  and  Light  Commission  expects  to  pur- 
hase  within  the  next  eight  months  a  150-hp  engine  for  the  municipal 
;Iectric-Hght  plant.     D.  M.  Trumbull  is  secretary. 

FREEMONT,  MICH.— A  proposition  has  been  submitted  to  the  Village 
"ouncit  by  Walter  Snow,  who  owns  a  water  power  site  on  the  White 
liver,  to  serve  this  village  with  electrical  energy  for  lamps  and  motors. 
^Ir.  Snow  stales  that  1500  hp  can  be  developed  and  asks  for  a  contract 
or  1000  hp  before  beginning  the  development. 

KALAMAZOO,  MICH.— Steps  have  bee: 
lolders  on  South  Street  to  secure  an  extensic 
ighting   system. 

MILLIXGTON,  MICH.— Oliver  B.  Whipple,  owner  of  the  local  elec- 
:ric-light  plant,  expects  to  erect  within  the  next  two  months  one  6000-gaI. 
;o  8000-gal.  oil  storage  tank.  A  new  oil-engine-driven  plant  is  now  being 
nstalled,  consisting  of  one  25-hp  and  one  35-hp  Alamo  oil  engine.  As 
sOon  as  improvements  are  completed  energy  will  be  generated  at  the 
plant,   instead   of  being  purchased  as  at   present. 

ATHENS.  OHIO.— Bids  will  be  received  by  the  Board  of  Trustees  01 
he  Ohio  University  at  Athens  until  Nov.  5  for  furnishing  materials, 
:onstruction  and  installation  of  a  plant  for  the  Ohio  Universitj'  to  be  used 
or  lighting,  power  and  experimental  purposes,  according  to  plans  and 
pecifications  prepared  by  A.  A.  Atkinson  and  George  McLoughlin,  engi- 
lecrs,  of  Athens,  which  are  on  file  at  the  office  of  the  secretary  of  the 
Joard  of  Trustees,  Athens,  at  the  office  of  the  engineers,  and  at  the  office 
f  the  auditor  of  state  and  H.  H.  Hannig,  treasurer.  I.  M.  Foster  is 
.ecretary  of  board  of  trustees. 

CANTON,  OHIO.— The  Barber  Mining  &  Fertilizer  Co.,  recently 
rganized,  it  is  reported,  will  ask  for  a  franchise  to  furnish  electrical 
nergy  in  Canton.  The  company  proposes  to  erect  a  plant  at  Howenstein, 
)  cost   about   $150,000.     Homer   B.    Briggle   is   general   manager. 

CINCINNATI,  OHIO.— The  Cincinnati,  Lebanon  &  Northern   R.R.  Co. 

contemplating  equipping  its  railroad  for  electrical  operation.  The  pres- 
it  plans,  it  is  said,  provide  for  the  erection  of  a  power  plant  in  Cincin- 

iti,  at  Fourth  and  Canal  Streets,  and  extending  the  service  to  Monroe, 
tethany,  Mauds,  West  Chester  and  other  villages  on  the  way  to  Middle- 

I  CLEVELAND.  OHIO— The  Cleveland  El.  Illg.  Co.  will  erect  a  switch 
•use  addition  to  its  new  plant  at  "82  East  Seventieth  Street.  The 
lilding  will  be  35  ft.  by  168  ft.,  three  stories  high,  and  will  cost  about 
5,000. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  the 
::retary  10  the  director  of  public  service,  204  City  Hall.  Cleveland, 
I'til  Oct.  25,  for  general  building  construction  for  the  municipal  electric- 
^ht  plant  of  Cleveland.  Plans  and  specifications  may  be  obtained  at 
;  office  of  the  engineer  of  construction,  419  City  Hall.  W.  J.  Spring- 
irn  is  director  of  public  service  and  W.  H.  Kirby,  secretary. 
[DEFIANCE.  OHIO.— Authority  has  been  granted  to  the  Defiance  Gas 
El.  Co.  by  the  State  Utilities  Commission  to  issue  $114,000  in  bonds, 
it  proceeds  to  be  used  for  improvements  and  extensions  to  its  system. 
(LIMA,  OHIO.— An  Auxiliary  power  house,  it  is  reported,  will  be 
feted  on  North  Main  Street  by  the  Ohio  El.  Ry.  Co.  The  plans  provide 
jr  a  building  40  ft.  by  60  ft. 

'.IMA,  OHIO.— The  City  Council  has  adopted  a  resolution  authorizing 
;  submission  of  a  $40,000  bond  issue  to  the  voters  on  Nov.  4  for  the 
ITPOSC  of  installing  an  ornamental  street-lighting  system  and  to  con- 
t;ict  a  municipal  electric-light  plant. 
-IMA,  OHIO.— The  Schoepf  syndicate,  it  is  reported,  has  announced 
It  improvements  involving  an  expenditure  of  $78,000  will  be  made 
'its  system  in  this  section,  including  the  erection  of  a  sub-power  house 
i  Lima.  Energy  for  operating  the  railways  of  the  Toledo,  Fort  Wayne 
^Defiance  in  this  vicinity  has  been  purchased  from  the  Western  Ohio 
'  Co.  The  new  plant  will  have  sufficient  output  to  operate  all  the 
l;-s.   even   to    Springfield    on    the   south. 

■:ATI0NAL  MILITARY  HQ-ME.  OHIO.— Bids  will  be  received  at  the 
oe  of  the  treasurer,  central  branch,  National  Home,  Disabled  Volunteer 
l;ne,  National  Military  Home,  Ohio,  until  Oct.  23  for  furnishing  motor- 
B'crator  set,  motors,  transmission  line,  power  i)umps  and  piping  for 
iirovemcnt  of  water  supply  at  lake  pumping  station,  in  accordance  with 
*i'ructions  and  specifications,  copies  uf  which  with  blank  proposals,  etc., 
^  be  obtained  upon  application  to  W.  H.  Ortt,  treasurer. 
:ORT  CLINTON,  OHIO.— The  City  Council  has  decided  to  submit  the 
Pl)05ition  to  issue  $30,000  in  bonds  to  establish  a  municipal  electric-light 
Rit  to  the  voters  at  the  election  to  be  held  Nov.   4. 

r.  BERNARD,  OHIO.— The  City  Council  has  adopted  an  ordinance 
•lorixing  an  issue  of  $30,000  in  bonds  for  improvements  to  the  munici- 
Pa electric-light  plant.  It  is  proposed  to  change  the  system  from  133 
cyits  to  60  cycles. 

XON,  KY. — The  installation  of  an  electric  plant  in  connection  with 
*»i   flour  mill  is  being  considered  by   Melton   Brothers,   of   Dixon. 

:CKMAN,  KV.— The  Hickman  FI..  Ice  &  Wtr.  Co.  has  recently 
*"'Bed  its  deep  wells,  drilled  an  additional  well  and  increased  the 
^^   ity    of    its    ice    plant,    and    it    is    now    installing    water    meters    and 


making  various  extensions  to  its  water  mains  and  electric  lines.  Window- 
lighting  service  has  been  inaugurated  and  an  ornamental  street-lighting 
system  is  being  developed.  A.  D.  Brinkerhoff,  of  St.  Louis,  is  secretary 
and  treasurer  of  the  National  Lt.  &  Pwr.  Co.,  of  St.  Louis,  which 
controls   the   Hickman   company. 

HODGENVILLE.  KY.— The  Hodgenville  Lt.  Co.  expects  to  purchase 
within  the  next  four  or  five  months  boiler,  engine  and  dynamo  and  to 
establish  a  24-hour  service;  also  to  furnish  energy  for  motors.  D.  E. 
Paterson  is  owner. 

JENKINS,  KY.— The  Consol.  Coal  Co.,  which  has  large  electric 
power  plants  at  its  mines  in  Jenkins  and  also  at  its  Van  Lear  operations, 
near  Paintsville,  is  now  erecting  a  high-tension  transmission  line  from 
Jenkins  via  Beaver  Creek,  to  Van  Lear,  a  distance  of  65  miles,  to  connect 
the  two  plants.  When  this  line  is  finished  the  local  power  stations  in 
Pikeville  and  Prestonburg  will  be  closed  down  and  energy  will  be  ob- 
tained from  the  transmission  line.  Another  transmission  line  will  be 
erected  along  the  Elkhorn  Creek  from  Jenkins  to  Elkhorn  City  for  the 
purpose  of  furnishing  electrical  energy  in  Elkhorn,  Marrowbone  Creek, 
for  mining  operations  and  for  lamps  in  the  town  of  Shilbiana. 

INDIANAPOLIS.  IND. — .Arrangements  are  being  made  by  the  Electric 
Steel  Co.  of  Indiana  (recently  incorporated),  for  the  erection  of  a  new 
steel  plant  in  Indianapolis.  The  company  is  capitalized  at  $100,000  and 
it  will  use  an  electric  furnace  patented  by  H.  H.  Buckman,  Jr.,  of 
Indianapolis.  Hugh  McK.  Landon,  J.  D.  Forrest,  George  A.  Weidely. 
Chester  P.  Wilson  and  H.  H.  Buckman.  Jr.,  are  interested  in  the  com- 
pany. 

BLUE  ISLAND,  ILL.— Bids  will  be  received  at  the  office  of  the  su- 
pervising architect,  Treasury  Department,  Washington,  D.  C,  until  Nov. 
10  for  the  construction  complete,  including  mechanical  equipment,  in- 
terior lighting  fixtures  and  approaches  of  the  United  States  post  office 
at  Blue  Island,  III.  Drawings  and  specifications  may  be  obtained  at  the 
above  office  or  from  the  custodian  of  site  at  Blue  Island.  O.  Wende- 
roth    is   supervising   architect. 

CHICAGO.  ILL.— Bids  will  be  received  by  the  city  of  Chicago  until 
Oct.  22,  at  room  406,  City  Hall,  for  furnishing  nine  direct-current  electric 
motors  at  the  water  works  shops,  at  2304  South  -Ashland  Avenue,  Chi- 
cago. Motors  to  vary  in  size  from  2  hp  to  15  hp,  according,  to  plans  and 
specifications  on  file  in  the  office  of  the  Department  of  Public  Works, 
Room  406,  City  Hall.     L.  E.  McGann  is  commissioner  of  public  works. 

DIXON,  ILL.— Within  the  next  three  months  the  Illinois  Northern 
Utilities  Co.,  of  Dixon,  expects  to  erect  four  33,000-volt  outdoor  substa- 
tions and  to  purchase  electrolytic  lightning  arresters,  high-tension  discon- 
necting switches,  fuses,  etc.,  for  above  stations  and  central  stations  feed- 
ing same;  also  lightning  arresters,  insulators,  transformers  and  poles, 
necessary  for  extensions  and  maintenance  in  39  towns  which  it  supplies 
with  energy;  series  incandescent  lamps  and  regulators  for  upward  of  600 
street  lamps;  also  electrical  appliances  and  supplies,  including  heating 
and  cooking  apparatus,  vacuum  cleaners,  washing  machine,  etc..  as  re- 
quirements demand.  The  company  has  recently  installed  40  ornamental 
street  lamps  in  Dixon,  using  Magnetite  luminous  arc-lamps.  L.  E.  Mar- 
shall is  manager. 

EDWARDSVILLE,  ILL.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Nov.  18  for  construction,  including  mechanical  equipment,  interior  light- 
ing fixtures  and  approaches,  of  the  United  States  post  office  at  Edwards- 
ville.  111.  Drawings  and  specifications  may  be  obtained  at  the  above 
office  or  from  the  custodian  at  Edwardsville.  O.  Wenderoth  is  super- 
vising   architect. 

FANA,  ILL. — The  City  Council  has  authorized  the  light  committee  to 
investigate   the   cost   of   installing  and   operating  an   electric-light   plant. 

CORNELL,  WIS.— We  are  informed  that  no  definite  action  has  yet 
been  taken  toward  the  installation  of  a  municipal  electric-light  plant. 
L.  G.  Arnold,  of  Chippewa  Falls,  Wis.,  is  consulting  engineer. 

DELAVAN,  WIS.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C  until  Nov.  14 
for  the  construction,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Delavan.  Wis. 
Drawings  and  specifications  may  be  obtained  from  the  above  office  or 
from  the  custodian  of  site  at  Delavan.  O.  Wenderoth  is  supervising 
architect. 

GREEN  BAY,  WIS.— The  Wisconsin  Public  Ser.  Co.,  of  Green  Bay, 
has  purchased  the  electric  utility  property  of  the  Minahan  Building 
and  is  now  operating  the  same,  having  taken  possession  on  Sept.  12. 
C.    R.    Phenicie   is   general    superintendent. 

MILWAUKEE,  WIS. — The  joint  committee  on  finance  and  street 
lights  has  adopted  a  resolution  to  ask  for  bids  from  the  electric  service 
companies  for  lighting  the  city  with  electricity  for  the  next  five  or  ten 
years.  This  action  was  taken  by  the  committee  in  conformity  with  the 
recommendation  of  the  Wisconsin  Railroad  Commission,  whose  experts 
reported  that  the  city  could  save  at  least  $46,000  per  year  by  entering 
into  a  contract  with  an  existing  concern  rather  than  establishing  a  muni- 
cipal plant  for  street  lighting. 

OSSEO,  WIS. — Application  has  been  made  to  the  Village  Board  by 
J.  N.  Lee  &  Sons  for  a  franchise  to  construct  and  operate  an  electric- 
light  system  in  Osseo.  The  plant  will  be  operated  in  connection  w^th 
the  mill.  A  30  hp  oil  engine  will  be  installed  to  be  used  when  the  water- 
power  gives  out.     Storage  batteries  will  be  used  to  supply  power  for  day 
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wrvicc.  The  propotcd  strcctligbting  lyatem  provide!  for  the  installation 
of   24   incandeicent   street   lamps,   at  a   cost   of   $600   per   year. 

III-l'K  F,.\RTH,  MINN. — An  ornamental  sircct-liKhting  system  will 
be  installed  in  the  business  portion  of  the  city.  Five-lamp  clusters  will 
be   used.     The   citiiens   have  subscribed   $2,000   toward    the   project. 

FERTILF,,  MINN.— The  City  Council  has  decided  to  call  a  special 
election  to  vote  on  the  proposition  to  install  a  municipal  electric-light 
pl.int  in   Fertile. 

INTERNATIONAL  FALLS,  MINN.— The  City  Council  has  awarded 
the  contract  for  conduits,  lamp  standards  and  lamps  for  the  ornamental 
streetliRhtinK  system  in  the  business  section  to  F.  O.  Peterson,  of  Dututh, 
for   $4,962.      Arc  lamps  will  be  used. 

E.\RLVILLE,  lA. — The  question  of  enlarging  the  municipal  electric- 
light  plant  is  under  consideration. 

McGregor,  IA.— An  election  will  be  held  Oct.  20  to  submit  the 
proposition  to  grant  the  McGregor  £1.  Lt.  &  Pwr.  Co.  a  franchise  to  erect 
and  maintain  transmission  lines  to  Monona  for  the  distribution  of  elec- 
tricity  in   Monona  and  villages  and   farmers  along  the  line. 

M.XLVERN,  I.^. — At  an  election  held  recently  the  proposition  to  grant 
the  Red  Oak  £1.  Co.,  of  Red  Oak,  a  franchise  in  Malvern  was  defeated. 

OELWEIN,  IA.— The  City  Council  has  granted  a  franchise  to  T.  J. 
Mulgrew,  A.  F.  lleeb  and  T.  J.  Fitzpatrick,  all  of  Dubuque,  to  install  and 
0["erale  an  electric-light  plant  in  Oelwein.  A  special  election  will  be  held 
to  submit  question  o:'  granting  the  franchise  to  the  voters. 

PERRY,  IA. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  Nov.  20  for 
the  construction,  including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches  of  the  United  States  post  office  at  Perry,  la.  Draw- 
ings and  specifications  may  be  obtained  at  the  above  office  or  from  the 
custodian  of  the  site  at  Perry.     O.   Wcnderoth  is  supervising  architect. 

ALB.ANY,  MO. — The  contract  for  construction  of  a  new  municipal 
power  plant  has  been  awarded  to  the  Commercial  Construction  Co.,  of 
Kansas   City,    Mo.,   at   $12,000.     W.    E.    Noonan    is   superintendent. 

MANDAN,  N.  D. — Bids  will  be  received  at  the  office  of  the  supervis- 
ing architect.  Treasury  Department,  Washington,  D.  C,  until  Nov.  18 
for  the  construction,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Mandan,  N. 
D.  Drawings  &nd  specifications  may  be  obtained  at  the  above  office  or 
from  the  custodian  of  site  at  Mandan.  O.  Wenderoth  is  supervising 
architect. 

WAHPETON,  N.  D.-^Bids  will  be  received  at  the  office  of  the  auditor 
of  Richland  County,  Wahpelon,  N.  D.,  until  Oct.  28  for  furnishing  and 
installing  furniture  and  fixtures,  electric-light  fixtures  and  decorating  the 
new  Richland  County  court  house.  Separate  bids  to  be  submitted  as 
follows:  (a)  For  furniture  and  fixtures  and  window  shades;  (b)  for  steel 
counters  in  offices  and  vault  tables  (not  including  vault  fixtures) ;  (c) 
clectric-light  fixtures:  (d)  for  decorating.  Plans  and  specifications  may 
be  seen  at  the  office  of  Buechner  &  Orth.  architects,  500  Shubert  Build- 
ing. St.  Paul.  Minn.,  and  at  the  office  of  F.  .X.  Burton,  county  auditor, 
Wahpeton;  copies  may  also  be  secured  upon  application  to  the  architects. 

PLANKINTON,  S.  D.— The  local  electric-light  plant  is  reported  to 
have  been  purchased  by  J.  B.  Jones,  of  Presho.  The  new  owner,  it  is 
understood,  will  improve  and  extend  the  system. 

DORCHESTER,  NEB.— Plans  are  being  prepared  by  C.  O.  Martz, 
1208  S  Street,  Lincoln,  Neb.,  engineer,  for  an  electric-light  plant  (dis- 
tributing system  only)  and  transmission  line  and  water  works  system  in 
Dorchester,  bonds  for  which  have  already  been  voted.  Energy  for  operat- 
ing electric  system  will  be  obtained  from  private  plant.  Bids,  it  is  said, 
will  be  called  for  the  latter  part  of  December.  The  cost  of  the  cicctric 
system  is  estimated  at  $15,000  and  the  water  works  at  $5,000.  W.  W. 
Wall  is  city  clerk. 

GREELEY,  NEB. — A  special  election  will  be  called  to  submit  the 
proposition  to  grant  a  franchise  to  F.  J.  Buckley  to  install  an  electric- 
light  and  power  plant  in  Greeley  to  the  voters. 

CIIERRYVALE,  KAN. — Preparations  are  being  made  by  the  Kansas 
Gas  &  El.  Co.,  of  Wichita,  for  the  erection  of  a  high-tension  transmission 
line    between    Cherryvale    and    Independence. 

GARNETT,  KAN. — .-Xt  an  election  to  be  held  Oct.  14  the  proposition 
to  issue  $15,000  in  bonds  for  a  municipal  electric  light  plant  will  be  sub- 
mitted to  the  voters.  The  purchase  of  the  local  electric  plant,  owned 
by  the  Garnett  El.  Lt.  Co.,  is  under  consideration.  J.  Q.  McAfee  is 
piesidcnt   of  the   company. 

injTCIIINSON,  KAN.— The  United  Wtr.,  Gas  &  El.  Co.,  of  Hatch- 
inson,  is  installing  a  new  ornamental  street-lighting  system,  and 
also  contemplates  some  extensions  to  the  street  series  arc-lamp  lighting 
system;  also  to  the  water  system.  The  company  does  not  contemplate 
the  immediate  purchase  of  any  considerable  amount  of  additional  equip- 
ment.    J.   F.   Springfield  is  general  manager. 


works  and   filtration  system.     T.  C.  White  is  consulting  engineer  for  the 
city    commission. 

WALII.VLLA,  S.  C. — Prei>arations  arc  being  made  by  the  Linler  Pwr. 
Co.,  of  Walhalla  (recently  incorporated  with  a  capital  slock  of  $100,000), 
for  the  construction  of  a  hydroelectric  power  plant  on  Little  River,  t 
miles  north  of  Walhalla.  The  equipment  of  the  proposed  plant  will  con- 
sist of  two  pairs  of  turbines  with  a  rating  of  325  hp  each,  two  water  wheel 
governors,  two  300-kw  (each),  60-cyclc,  three-phase,  22,000-volt  gener- 
ators, switchboard,  six  ISO-kva  (each),  2200-22,000-volt  transformers,  out- 
door type;  two  substations  will  be  erected,  one  at  Walhalla  and  the  other 
at  Westminster;  400  poles  and  24  miles  of  No.  2  copper  wire  wid  be 
used  for  overhead  distribution  system;  40  General  Electric  6.6  amp.  arc 
lamps  will  be  used.  Contracts  for  construction  of  plant  will  be  let  Oct. 
18.     John  Q.  Linder  is  interested  in  the  company. 

HIGH    SPRINGS,    FL.A.— The    contract    for    the    construction    of   the 
proposed    municipal    electric-light    plant    has    been    awarded    to    the    J.    B. 
McCrary    Co.,    of    Atlanta,    Ga.     Bonds   to    the    amount    of   $35,000   were  . 
recently    voted    for    the   installation    of   an    electric-light    plant   and   water 
works  system. 

JUPITER,  FL.\. — Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C,  until  Nov.  1  for  the  con- 
striKtion  of  power  house  at  the  United  Slates  radio  station,  at  Jupiter, 
Fla.  Specifications  may  be  obtained  upon  application  to  the  above  bureau. 
The  amount  available  for  the  work  is  $2,400.  H.  R.  Stanford  is  chief 
of  bureau. 

BAY  MINETTE,  ALA— The  installation  of  an  electric-light  plant  is 
Bay  Minette  is  under  consideration.  Frank  S.  Stone,  of  Bay  Minnette, 
is  reported  to  be  interested  in  the  project. 

GEORGIANA,  ALA. — The  city  of  Georgiana  contemplates  the  installa- 
tion of  a  municipal  elcclric-light  plant  and  water  works  system.  For 
furtlfer  information  address  W.  H.  Holloway,  secretary  of  Commercial 
Association. 

HUNTSVILLE,  .ALA.- The  contract  for  the  installation  of  a  conduit 
and  wiring  system  in  the  United  States  post  office  in  Huntsville,  Ala., 
lias  been  awarded  to  the  Herman  Andrae  El.  Co.,  139  Sycamore  Street,. 
Milwaukee,   Wis.,  at  $5,015. 

POCAHONTAS,    ARK. — Arrangements    are    being   made   by   the  Poca- 
hontas   Lt.,    Pwr.    &    Ice    Co.    to   improve   the   electrical    service   in  Poca- 
hontas.    As    soon    as    the    transmission    line    between    here    and    Watn-r 
Ridge   is  completed   both   plants   will   be  combined   and  a   24-hour  sf- 
established.     B.    Morrison    is   manager. 

PLAQUEMINE,  LA.— The  Dunlap  El.  Co.  expects  to  erect  an  ice  ; 
within  the  next  six   months.     F.    E.   Hubbard  is  secretary  and  trc-^^ 

CHICKASHA.  OKLA.— The  Chickasha  Lt.,  Ht.  &  Pwr.  Co.  has  a*3 
the  contract  for  construction  of  addition  to  its  electric-light  plant  to  . 
Deming   Construction   Co.,    for   $10,000. 

FORT  WORTH,   TEX.— The  Fort  Worth   Pwr.   Co.   has  awarded 
tract  for  construction  of  power  house   (brick  and  concrete)   to  the  Cievc 
land  Construction  Co.,  of  Cleveland,  Ohio,  for  $6,000. 

GALV'ESTON,    TEX.— At   a    special    meeting    held    recently   the  stock 
holders    of    the    Galveston-Houston    El.    Co.    authorized    an    increase 
$2,000,000   in  capital   stock,   the  proceeds   to   be   used   for  extension; 
improvements. 

PITTSBURG,  TEX.— Steps  have  been  taken  to  erect  a  new  electric 
light  and  ice  plant  in  Pittsburg.  About  $15,000  has  been  subscribed  b> 
the  local   business  men. 

SAN  DIEGO,  TEX.— The  local  electric-light  plant  which  was  destr 
by  6re  will  be  rebuilt.     S.  G.  Smith  is  interested  in  the  enterprise. 


Southern  States 


C.VMDEN,  S.  C.-^Bonds  to  the  amount  of  $125,000  have  been  sold,  of 
which  the  proceeds  of  $35,000  will  be  used  for  the  installation  of  a 
municipal    electric-light    plant    and    $90,000    for    construction    of    water 


Pacific  States 

RAYMOND,  WASH— The  Willapa  El.   Co..  of  Raymond,  rccent;> 
ganized,  will  purchase  the  properties  and  franchises  of  the  Willapa  Ha 
Ry.  Co.,  of  Raymond,  and  the  Twin  City  El.  Co.     The  power  sutions  i' 
located   in   Raymond  and  South   Bend.      New  equipment  will  be  tnstmllc* 
including  a  1000-kw,  three-phase,  2300-voIt  Curtis  turbine  and  switchtojr 
apparatus.     J.   S.  Thornton  is  interested  in  the  company. 

SPOKANE,  WASH. — Plans,  it  is  reported,  have  been  completed 
the  installation  of  a  cluster  lighting  system  on  Riverside  Drive,  to 
about  $25,000. 

KENO,  ORE.— State  Engineer  John  H.  Lewis  announces  tfcai 
liminary  surveys  have  been  made  for  a  large  water  project  cr 
Klamath  River,  below  Keno.  The  surveys  were  made  under  the 
law  authorizing  the  co-operation  of  state  and  federal  govcromenti. 
project  provides  for  the  construction  of  a  canal  lOV^  miles  long,  '' 
nating  about  2  miles  above  the  California-Oregon  boundary  lint, 
the  development  of  about   100,000  hp. 

IMPERIAL,  CAL.— The  proposition  to  issue  $26,000  in  bonds  fos 
installation  of  a  municipal  electric-light  plant  in  Imperial  will  lOC' 
submitted  to  the  voters. 

LOS    ANGELES,    CAL— The   City    Council   has   authorized   the   F 
of    Public    Works    to   advertise    for   bids   for   lighting   the   city   for  a 
of  two  years,  the  city  to- reserve  the  right  to  annul   the  contract  a' 
end   of  one   year   upon    paying   the   lighting  company   for  the   550  ■> 
to  be   installed   during  the  year    1914. 
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OROVILLE,  CAL. — Preparations,  it  is  reported,  are  being  made  by 
tiie  Great  Western  Pwr.  Co.  to  extend  its  electrical  service  to  Grass 
Valley  and  Nevada  City.  The  proposed  transmission  line  would  furnish 
electrical  energy  in  Forbestown  and  a  large  number  of  mines  in  that 
vicinity. 

SAN  FRANCISCO,  CAL. — Application  has  been  made  to  the  Board 
of  Supervisors  by  the  Universal  Gas  &  EI.  Co.  (controlled  by  Spreckels 
interests),  for  permission  to  extend  its  electric  and  gas  service  throughout 
the  city. 

SAN"  FRANCISCO,  C.\L.— Application  has  been  made  to  the  State 
Railroad  Commission  by  the  United  Lt.  &  Pwr.  Co.,  of  San  Francisco, 
for  permission  to  issue  a  note  to  the  amount  of  $6,000,  to  provide  funds 
for  an  extension  in   Oakland. 

S0NOM.\,  CAL. — The  Railroad  Commission  of  California  has  granted 
the  Sonoma  Valley  Wtr.,  Pwr.  &  Lt.  Co.,  of  Sonoma,  permission  to 
issue  $30,000  in  bonds,  of  which  the  proceeds  of  $9,000  will  be  used 
for  refunding  existing  indebtedness,  and  the  remainder  for  extensions 
and  improvements  to  its  property. 

BOISE,  IDAHO.— The  Idaho  Pwr.  &  Lt.  Co.,  of  Boise,  recently  or- 
ganized, has  taken  over  the  holdings  of  the  Beaver  River  Pwr.  Co.  in 
Boise  and  southern  Idaho,  together  with  all  franchises  of  its  power  and 
transmission  lines,  including  the  7500-hp  plant  on  the  Malad  River  and 
the  distribution  systems  in  Boise  and  other  Idaho  towns.  The  officers 
of  the  company  are:  L.  L.  Nunn,  president;  \V.  L.  Biersach,  treasurer: 
E.    P.    Bason,    general    manager,    and   Jesse    B.    Hawley,    general    counsel. 

NEW   MEADOWS,   IDAHO.— The  Adams  County  Lt.   &  Pwr.   Co.,   of 

New   Meadows,    will    construct  a  hydroelectric    power    plant    on   the   Little 

Salmon  River  and  will  also  erect  a  22,000-volt  transmission  line   (80  miles 

long)  to  furnish  energy  in  Meadows,  New  Meadows,  Tamarack  and  Council 

in  Adams  County,    McCall  in   Boise   County,  and   Cambridge  and  Midvale 

in    Washington    County.     B.    Gustad    is    president    and    general    manager. 

(       BAKER,    MONT.— If   granted   a    satisfactory    franchise,    R.    R.    Pearce, 

I    it  is   reported,    will    install   an    electric-light    plant   in    Baker. 

*       SIDNEY,     MONT.— The     construction     of     an     electric-light     plant     in 

'    Sidney   is   under   consideration.      Dr.    Beagle,   W.    L.    Bell   and   others   are 

interested. 

STERLING,  COL— The  Sterling  Consol.  El.  Co.,  of  Sterling,  expects 
to  erect  next  spring  about  10  miles  of  cross-country  transmission  line, 
developing  a  pumping  service  for  irrigation  purposes.  H.  L.  Tilus  is 
manager. 

RENO,  NEV. — Secretary  Houston  has  granted  the  Truckee  River  Gen- 
eral Electric  Co..  of  Reno,  Nev.,  permission  to  develop  water  power  in 
'  the  Eldorado  National  Forest,  California,  to  supply  energy  in  Sacra- 
mento. Stockton  and  other  surrounding  towns.  The  initial  installation  of 
the  proposed  plant  will  provide  for  16,000  hp,  which  will  be  doubled  as 
tithe  demand  increases.  Water  will  be  secured  from  the  Rubicon  River. 
II The  plans  provide  for  the  construction  of  a  tunnel   l^A   miles  long. 


Canada 

MEDICINE  HAT,  ALTA.— Plans  are  being  considered  by  the  City 
Council  to  increase  the  output  of  the  municipal  electric-light  plant  by 
2500  kw,  at  a  cost  of  about  $250,000. 

Ii  MEDICINE  H.\T,  ALTA.— The  city  of  Medicine  Hat  is  considering 
ijthe  question  of  improving  the  street-lighting  system  and  would  like  to 
[receive  catalogs  from  reliable  firms  giving  detailed  information  and  full 
'description  of  their  street-lighting  outfits  and  general  data  in  connection 
with  the  distribution  of  lamps  and  the  cost  of  installation.  A.  K.  Grimmer 
!,;s  city   engineer. 

I  PORT  MOODY,  B.  C— The  British  Columbia  El.  Ry.  Co.  will  install 
jlO  100-watt  tungsten  lamps  for  street-lighting  purposes  under  a  10-year 
jiontract    recently    awarded    the    company. 

i,  SOUTH  VANCOUVER,  B.  C— The  report  of  L.  F.  Rawdon,  municipal 
Ijlectrician,  in  regard  to  the  establishment  of  a  municipal  electric  light 
fnd  power  plant  has  been  adopted  by  the  City  Council.  The  propo- 
jftion  of  issuing  bonds  for  the  construction  of  the  proposed  plant  will 
i*  submitted   to    the    taxpayers    at    an    early    election. 

j  SYDNEY,  B.  C— Negotiations  have  been  closed  between  the  City 
iloard  of  Trade  and  the  British  Columbia  El.  Ry.  Co.,  of  Vancouver, 
['hereby  the  company  agrees  to  install  eleclrjc  lamps  on  the  principal 
tireets   of    the    town    immediately. 

jlASSINIBOIA,  MAN.— The  application  of  the  city  of  Winnipeg  to 
'  jirnish  energy  for  lamps  and  motors  in  the  municipality  of  Assiniboia 
jis  been  granted. 

\  ROSSER,    MAN.— The    Winnipeg    El.    Ry.    Co.    has    been    granted    a 
t'anchise  to  furnish  energy  for  lamps  and  motors  in  Rosser  for  a  period 
30  years. 

KATHURST,  N.  B.— The  Bathurst  EI.  &  Wtr.  Co.  expects  to  purchase 
is  month  four  motors,  one  12-hp,  one  20-hp,  one  30-hp  and  one  50-hp, 
th  meters  and  transformers;  also  20  new  lightning  arresters.  The  com- 
ny  has  erected  6  miles  of  6600-2200-220-1 10-volt  transmission  line.  J.  P. 
ger  is  manager. 

TRURO,  N.  S. — We  are  informed  that  most  of  the  material  has  been 
rchased  for  the  municipal  electric-light  plant  being  installed  in  Truro. 
C.  McDowell,  town  engineer,  has  charge  of  the  work.  H.  McDougall  is 
^n  clerk  and  treasurer. 


DUNDAS,  ONT. — The  town  has  taken  over  the  street-lighting  system 
and   will   make  a   number  of   improvements  and  additions. 

L'ORIGNAL,  ONT. — K.  Marston,  proprietor  of  the  local  electric-light 
plant,  e.\i>ects  to  puvciiase  within  the  next  30  days  one  5-kw  pole  trans- 
former, 10  poles,  one  arc-lamp  and  bracket  and  four  street-lamp  fixtures 
for  incandescent  lamps. 

NI.AGARA  F/\LLS,  ONT.— Application  has  been  made  to  the  Queen 
Victoria  Niagara  Falls  Park  Commission  by  the  Ontario  Pwr.  Co.  to 
build  a  pipe  line  through  the  park.  Preparations  are  being  made  by  the 
company  to  build  a  third  pipe  line  from  its  gate  house  above  the  falls 
on  the  Canadian  side  of  the  river  to  the  power  house  just  below  the 
"Horseshoe"  Falls,  a  distance  of  about  1!4  miles.  The  proposed  line 
will  be    18   ft.  in  diameter  and  will  cost  about  $1,000,000. 

ST.  MARYS,  ONT.— The  electric  light  commissioners  expect  to 
purchase  within  the  next  si.x  or  nine  months  wire,  transformers,  graphic 
meter  for  customer  taking  about  400  hp,  one  250-hp  motor  and  150  hp 
in  four  motors;  also  wire  brackets  and  hoods  for  25  100-cp  series  tungsten 
lamps.     II.   M.   Miller  is  superintendent. 

TORONTO.  ONT.— The  wires  of  the  Toronto  Hydro-Electric  system  will 
be  placed  underground  on  Melinda  Street  from  Bay  to  Yonge  Street  and 
on  Victoria  Street  from  Queen  Street  to  lane  north  of  Loew's  Theater, 
where  the  transformer  pit  will  be  locted.  The  Toronto  El.  Lt.  Co.  will 
place  its  wires  underground  on  Shaw  Street,  north  of  Enipont  Street,  under 
the  Canadian  Pacific  Railway  tracks,  and  at  the  intersection  of  Yonge  and 
Temperance  Streets. 

TORONTO,  ONT.— The  Hydro-Electric  Power  Commission  of  Ontario 
lias  deposited  with  the  Department  of  Public  Works  for  Canada  plans  for 
a  high-tension  transmission  line  to  be  erected  across  the  St.  Lawrence 
River  at  Morrisburg.  The  Hydro-Electric  Power  Commission  has  secured 
an  option  of  15,000  hp  from  the  New  york  &  Ontario  Pwr.  Co.,  Wad- 
dington,  and  as  soon  as  the  plant  is  ready  a  portion  of  this  power  will 
be    imported   into   Canada. 

MONTREAL,  QUE.— The  Montreal  Wtr.  &  Pwr.  Co.  is  building  a 
second  transformer  house  (20  ft.  by  40  ft.)  at  its  plant  in  Point  St. 
Charles.  The  company  is  supplied  with  energy  by  the  Montreal  Lt.,  Ht. 
&  Pwr.  Co.  at  2200  volts,  the  latter  furnishing  three  transformers  of 
1000  kva  each.  It  is  proposed  to  erect  a  duplicate  line  and  also  to 
duplicate  the  transformers  and  other  equipment,  the  water  company 
building   the    transformer    house. 

ESTEVAN,  SASK.— By-laws  appropriating  $36,000  for  the  installa- 
tion of  a  street-lighting  system  and  for  extensions  to  the  power  plant 
have  been  passed  by  the  City  Council.  • 

REGINA,  SASK.— The  city  of  Regina  expects  to  erect  within  the 
next  three  months  a  new  power  house  and  to  install  8000-hp  boilers 
and  engines  with  a  rating  of  12,000  hp.  Within  the  next  two  months  the 
city  expects  to  purchase  coal  and  ash-handling  machinery,  and  within 
the  next  six  months  yearly  supply  of  transformers,  poles,  lightning- 
arresters,  insulators,  wire,  cable  and  meters;  also  500  arc-lamps,  cither 
alternating-current  or  direct-current,  not  yet  decided. 


Miscellaneous 

PEARL  HARBOR,  H.  I— Bids  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  Nov.  8 
for  furnishing  one  100-kw  motor-generator  set  and  switchboard  accesso- 
ries at  the  naval  station.  Pearl  Harbor,  Hawaii.  Specifications  can  be 
obtained  upon  application  to  the  bureau.  H.  R.  Stanford  is  chief  of 
bureau. 


New  Incorporations 

GERMANTOWN,  NEB.— The  Germantown  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $2,000  by  F.  W.  A.  Roehrkasse,  M. 
B.   Palmer  and   others. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  Depart- 
ment for  eight  new  electric  companies,  seven  to  operate  in  Schuylkill 
County  and  one  in  Northampton  County,  to  interests  allied  with  the 
Lehigh  Valley  Transit  Co.  Those  issued  in  Schuylkill  County  were 
granted  to  W.  B.  Rockwell,  Ira  G.  Walborn  and  Van  Dusen  Rickert, 
of  Pottsville,  for  the  Eastern  Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.  to 
operate  plants  in  Ryon,  Centralia,  Girardville,  Butler,  Gilberton,  Conyng- 
ham  and  West  Mahanoy  Townships.  Each  company  is  capitalized  at 
$5,000.  The  charter  of  the  Edison  Illuminating  Co.  of  Easton  was 
issued  to  H.  R.  Fehr,  president  of  the  Lehigh  Valley  Tran.  Co.,  H.  J. 
Steele  and  S.  H.  Hackett,  of  Easton;  W.  H.  Walters,  of  Phillipsburg, 
N.  J.;  J.  C.  Dawson,  Thomas  Newhall,  W.  A.  Sterne  and  A.  L.  Smith, 
of  Philadelphia.  The  company  will  be  capitalized  at  $350,000  and  will 
operate    in    Northampton    County. 

READING,  PA. — Charters  have  been  granted  by  the  State  Depart- 
ment to  J.  H.  Bucher,  G.  L.  Roller  and  Harry  H.  Riegel,  of  Reading, 
for  five  electric  companies  to  operate  in  parts  of  Berks  and  Lebanon 
Counties,  to  be  known  as  the  Jackson  El.  Lt.,  the  Newmanstown,  the 
Prescott,  the  Quittapahilla  and  the  Schaefferstoen  El.  Co.  Each  com- 
pany  is   capitalized  at   $5,000  and  the  offices  will  be  located   in  Reading. 
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The  compmiies  were  formed  for  the  purpose  of  securing  the  right  for 
the  erection  of  a  new  transmission  line  from  the  large  power  plant  of  the 
Metropolitan  El.  Co.  in  West  Reading  to  Lebanon  and  also  to  furnish 
electrical  energy  for  lamps  and  motors  in  the  towns  for  which  the  differ- 
ent companies  are  named.  The  proposed  line  will  be  erected  on  steel 
towers  over  a  private  right  of  way,  28  miles  long,  and  will  be  a  dupli- 
cate line.  The  cost  of  the  work  is  estimated  at  about  $125,000.  C.  C. 
Long,  electrical  engineer  for  the  Metropolitan  company,  will  have  charge 
of  the  work;  W.  S.  Barstow  &  Co.,  of  New  York,  will  do  the  construc- 
tion  work. 

PIERRE,  S.  D.— The  Niobrara  Wtr.  Pwr.  &  Ry.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $16,500  by  Charles  W.  Baker,  of 
Omaha.   Nch. :   O.   S.   Christian,  Madison,   Neb.;   Peter  Mangold,   Benning- 


ton, .\cb.;  Herman  P.  Bruhman,  Leigh,  Neb.,  and  Glen  \V.  Martens, 
Pierre.  The  company  proposes  to  develop  power  from  the  Niobrara 
River  and  to  construct  and  operate  a  railway  in  Yankton  County,  South 
Dakota,  and  in  the  counties  of  Holt,  Knox,  Cedar,  Dixon,  Thurston, 
Burt,  Cuming,  Stanton,  Antelope,  Pierce,  Madison,  Colfax,  Dodge, 
Washington  and  Douglas,  in  Nebraska. 

MEMPHIS,  TENN.— The  IntersUte  Ltg.  Co.  has  been  incorporated 
with  a  capital  stock  of  $20,000  by  W.  S.  Parks,  C.  F.  Sinkle,  C.  A. 
Ferguson,  J.   W.  Jones  and   F.  J.  Jachs. 

WAUZEKA,  WIS.— The  Wauzeka  El.  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $3,000  by   Frank  Kedl,  James  Teiar 

nn.l   .Iamc>   Willard 
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[Prepared  by   Robert   Starr   Allyn,    16   Exchange  Place,   New   York.) 

1,074,179.  VAPOR  ELECTRIC  APPARATUS;  A.  M.  Jackson,  Schenec- 
Udy,  N.  Y.  App.  filed  Apr.  8,  1904.  The  tubular  mercury  container 
is  rotated  on  its  ;ixis   by  an  electromagnet  to   start  the  lamp. 

1,074,599.  ELECTRIC  SYSTEM  FOR  OPERATI.VG  SPEED  V^ARV- 
fNG  POWER  TRANSMISSION;  R.  W.  Bradley,  Fort  Collins,  Col 
App.  filed  Jan.  28,  1913.  Shiftable  clement  of  the  automobile  trans- 
mission is  autom.itically  adjusted  in  accordance  with  the  load  or 
resistance   encountered. 

1,074,602.  OVERLOAD  DEVICE;  II.  R.  Canfield,  Cleveland,  Ohio.  App. 
filed  March  22,  1911.  .-Xdjustable  overload  device  which  for  equal 
increments  oi  adjustment  gives  substantially  equal  increases  in  the 
amount  of  current  at  which  the  device  operates  or  trips  the  circuit 
breaker. 

1,074,654.  THERMOSTATIC  HEAT  OR  FIRE  ALARM;  G.  S.  Simp- 
son, Morgantown,  W.  Va.  .-\pp.  filed  May  23,  1912.  Push  button 
operated    by    expansible    members. 

1,074,672.  METALLOIDAL  MATERIAL;  E.  Weinlraub,  Lynn,  Mass. 
App.  filed  Oct.  27,  1909.  Electrically  conductive  and  fusible  material 
produced  by  interaction  of  boric  chlorid  and  hydrogen  at  higli 
temperatures. 

1,074,677.  ENUMERATION  OF  TELEPHONE  CALLS;  S.  D.  Williams, 
Newport.  Wales.  App.  filed  Oct.  31,  1908.  On  making  a  call  the 
subscriber's  enumerator  and  an  enumerator  in  the  subscriber's  circuit 
at   the  exchange  are  simultaneously   operated. 

1,074.713.  M.-\IL  BOX;  IT.  C.  Greggs  and  E.  H.  Falls,  Terra  Haute,  Ind. 
.■\pp.  filed  Jan.  10,  1913.  Push  button  on  mail  box  sounds  alarm  in 
the  house  to  give  notice  of  placing  mail  in  the  box. 

1,074,773.  ELECTRIC  REGULATOR;  W.  H.  Clarke  and  O.  A.  Ross, 
New  York.  N.  Y.,  and  Chicago.  111.  App.  filed  Feb.  6,  1902.  Particu- 
larly for  headlights  of  electric  cars;  solenoid  controls  adjustable 
resistance. 

1,074.782.  SILVER  CLEANER;  1.  L.  Ennis,  Reading,  Pa.  App.  filed 
Feb.  25,  1913.  Flat  sheet  with  up-bent  edges  and  a  plurality  of 
supports  for  the  silver,  slidably  engaging  the  up-bent  edges. 

1.074.806.  INCLOSED  ELECTRIC  FUSE;  W.  J.  Morgan,  St.  Louis,  Mo. 
App.  filed  Aug.  5,  1912.  A  removable  closure  in  one  side  of  the 
fuse   casing    permits   access    for   the    purpose    of    renewing    the    fuse. 

1.074.807.  ELECTRICAL  SUSPENSION-RAILWAY;  II.  Miiller,  Leip- 
zig, Germany.  App.  filed  Feb.  7,  1906.  The  conductor  line  and  two 
auxiliary    lines   arc  divided   into   blocks. 

1,074,831.  TELEGRAP:H-KEY;  R.  L.  Boulter,  Los  Angeles,  Cal.  App. 
filed  Aug.  13,  1912.  Of  the  vibratory  reed  or  pendulum  type,  ad- 
justable to  slow  or  fast  work,  single  dot  produced  as  in  the  ordinary 
Morse  key  and  plurality  oi  dots  are  produced  automatically  without 
possibility   of  sending  "split"   dots. 

1,074  841.  ELECTRIC  LOCOMOTIVE;  J.  Le  C.  Davis,  Pittsburgh,  Pa. 
App.  filed  Feb.  21,  1911.  Frames  of  the  driving  motors  constitute 
the    entire    frame    of    the    locomotive. 

1.074.859.  ELECTRIC  SIGNAL  FOR  RAILWAYS;  J.  II.  Gunn,  Con- 
land,  N.  Y.     App.  filed   .'Xug.  3,   1908.     .\utomatic  open-switch  signal. 

1.074.860.  ELECTRIC  REVERSING-SWITCII  AND  CIKCVIl- 
CLOSER;  C.  Haas,  Strassburg,  Germany.  App.  filed  Sept.  19.  1912. 
Switch  members  on  a  rock  shaft,  dip  into  mercury  cups.   • 

1,074.874.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS;  J.  11. 
Klinck,  Pittsburgh,  Fa.  App.  filed  Jan.  26,  1910.  Particularly  for 
driving  printing  presses;  a  low-speed  and  a  high-speed  motor  with 
means    for    controlling    them    jointly    and    severally. 

1,074.878.  ELECTRIC  CURRENT  CONTROLLER;  II.  W.  Leonard. 
Bronxville,  N.  V.  .\pp.  filed  March  24,  1906.  For  motors,  etc.;  con- 
trolling action  is  dependent  upon  and  conforms  to  the  condition  of 
the  motor. 

1,074.882.  REVERSING  MECHANISM  FOR  ROLL-RAMMING  AP- 
PARATUS;  H.  P.  Macdonald,  Montclair,  N.  J.  App.  filed  Jan.  22. 
1912.  Reduces  shocks  and  strains  and  limits  the  movement  of  the 
ramming   roll  positively. 

1,074,911.  CIRCUIT-CHANGER;  E.  Unverricht,  Hamburg,  Germany. 
App.  filed  May  23,  1911.  System  of  interconnected  electromagnetic 
circuit-changers. 

1,074.925.  CONTROLLER  FOR  ELECTRIC  MOTORS;  R.  F.  Baer 
locher,  Manchester.  Eng.  .^pp.  filed  Feb.  3,  1910.  _  Operating  mechan- 
ism is  automatically  returnecl  to  predetermined  position  in  case  handle 
is  released  during  a  certain  portion  of  its  travel  and  in  another  part 
of  its   travel  the   handle   may   be  left   at  any  desired   step. 

1,074,928.  ELECTRIC  HF.ATING  ELEMENT;  T.  M.  Caven.  Milwaukee, 
Wis.  App.  filed  Aug.  1,  1911.  Coiled  resistance  element  embedded 
in  plastic  insulation  disposed  in  plate  of  refractory  material,  with  a 
metallic  surface  plate  in  cohesive  relation  with  the  plate  and  insu- 
lation. 

1.074.961.  MOTOR-CONTROLLING  MEANS;  H.  W.  Leonard,  Bronx- 
ville. N.  Y.     App.  filed  July  22,  1907.     Push  button  control. 

1.074.962.  AUTOMATIC  CIRCUIT-CONTROLLING  SYSTEM  FOR 
ELECTRIC  ELEVATORS  AND  THE  LIKE;  N.  O.  Lindstrom.  Nut- 


ley,  N.  J.  App.  filed  Oct.  18,  1911.  Automatically  vanes  circuit 
connections  in  .-■.ccordance  with  direction  of  travel,  load  and  speed  of 
travel   of   elevator   car. 

1,074,988.  APPARATUS  FOR  ELECTROLYSIS  OF  FUSED  ALKAU 
CHLORIDS;  E  Stcinbuch,  Monthey,  Switzerland.  App*  filed  Aug. 
23,  1910.  Obtains  molten  alkali  metal  and  chlorin  by  electrolysis  of 
a  molten  mass  containing  alkali   chlorid. 

1,074.999.  METHOD  AND  APPARATUS  FOR  MAGNETIC  SEPARA- 
TION; O.  A.  Zander,  Stockholm,  Sweden.  App,  filed  Feb.  »,  1911. 
Ore  is  fed  to  a  series  of  overlapping  supports  and  a  field  of  mag- 
netic force  is  traveled  in  a  direction  transverse  to  the  supports  and 
substantially   parallel   with   the  direction  of   feed  of  the   ore. 

1,075.002.  SURGICAL  INSTRU.MENT;  J.  Bandieri,  Cincinnati,  Ohio. 
.*\pp.  filed  Jan.  11,  1912.  Syringe  in  which  the  liquid  employed  is 
electrically  sterilized  at  the  point  of  use. 

1,075,007.     TELEPHONE   SYSTEM;   J.   G.    Blessing,   Chicago,   111.     App.  . 
filed    Oct.    21,    1911.      Combined  quick  and    ?:low   acting   line   relay   for 
use    in    the    selector   and    connector    switches   of    automatic    or    semi-  , 
automatic   systems. 

1,075,026.     PROCESS    OF    ELECTROLYSIS;    H.    M.    Du    Bois,    Detroit,  i 
Mich.      App.    filed   April    11,    1910.      Flows   the   liquid   across   the  elec- 
trolytic  field    within   a   space   between    the   diaphragm   and   cathode. 

1,075.032.  TROLLED-  WIRE  CROSSING,  SWITCH,  AND  THE  LIKE; 
S.  S.  Goldman.  St.  Lnuis,  Mo.  App.  filed  April  24,  1912.  Inter- 
secting  trolley   tr.icks    V-shaped   in  cross-section. 

1,075,079.  COUPLING  FOR  CABLE  SECTIONS;  S.  A.  Armstrong  and 
P.  T,  A-jmend,  Niles  and  Warren,  Ohio.  App.  filed  Aug.  14,  1912.  , 
Includes  annular  members  fastened  to  the  cable  ends  and  connected 
by   an   enclosing  barrel   or  sleeve. 

1,075.093.  CYCLIC  PROCESS  OF  E.XTRACTING  METALS  FROM 
CUPRIFEROUS  MATERIALS;  A,  David.  Brooklyn,  N.  Y.  App.  i 
filed  July  9.  1913.  Leaches  the  material  with  a  solution  containing 
a  ferric  salt,  precipitates  the  dissolved  copper  by  electrolytic  iron 
and  electrolyzL-s  the  spent  solution  under  conditions  to  precipitate 
iron  in   highly  reactive   form. 

1,075,098.  CIGAR  LIGHTER  AND  CUTTER;  A.  Gray,  New  York, 
N.  Y.  App.  filed  .April  26,  1912.  As  lamp  is  shifted  forward,  coo- 
tact   is  made  to  ignite   wick.  ' 

1,075,209.  WELDING  MACHINE;  J.  H.  Gravell,  Philadelphia,  Pa-I 
App.  filed  Jan.  17,  1913.  Ore  of  the  welding  terminals  is  bent  back 
upon  itself  so  as  to  handle  various-shaped  articles  without  increatittg 
the  length  of  the  secondary  circuit. 

1.075.217.  HIGH  VOLTAGE  INSULATOR:  M.  P.  Maxwell.  Brooklyn. 
N.  Y.  App.  filed  July  12,  1911.  Insulator  units  provided  with 
hooks  by  which  they  may  be  linked  together,  together  with  grarity- 
operating  uins  closing  the  open  sides  of  the  hooks. 

1,075,238.  E1.ECTRICAL  SWITCH:  O.  N.  Wiswell.  Snoqualmie,  Wash. 
App.  filed  July  12,  1911.  Compound  spring  jaws  adapted  to  receive 
a  switch  blade  between  them. 

1.075.257.  TELEPHONY;  M,  L.  Johnson,  Chicago,  III.  App.  filed  Aog 
10,  1911.  A  party  line  taken  for  use,  is  guarded  against  the  intrti 
sion  of  the  other  stations  upon   the  same  line. 

1.075.258.  TELEPHONY;  M.  L.  Johnson,  Chicago,  III.  App.  filed  Dec 
4,  1912.  Calling  subscribers  may  signal  an  operator,  whose  functiot 
it  is  to  pass  upon  the  propriety  of  permitting  such  calling  subscribe 
to   have   free  connection. 

1.075.259.  TELEPHONY;  M.  L.  Johnson,  Chicago,  III.  App.  filed  Aog, 
10,  1911.  Telephone  exchange  system  in  which  some  01  the  lines  ar^ 
party  lines  and  in  which  common  batteries  are  employed  at  tb 
exchanges. 

1.075.260.  TELEPHONY;  M.  L.  Johnson,  Chicago,  111.  App.  filed  Am 
10,  1911.  Communication  between  party  line  stations  to  the  exclusion 
of   the  exchange. 

1,075.270.  ELEVATOR  .SIGNALING  APPARATUS;  T.  Porter,  Ne- 
York,  N.  Y.  .-Xpp.  filed  AprU  17,  1913.  Automatic  switch  came 
the  signal  at  the  floor  to  remain  on  until  a  car  actually  stops  » 
the  floor. 

1,075.292.  COLLECTOR-RING  FOR  DYNAMO-ELECTRIC  Vf 
CHINES:  A.  Kingsbury,  Pittsburgh,  Pa.  App.  filed  July  28,  IW 
Metal  body  ring  and  a  pair  of  segmental  contact  rings  sealed  thereoi 

1,075.295.  ELECTROMETALLURfilCAL  PROCESS  OF  REnUON 
METALLIC  OXIDS;  D.  A.  Lvon,  Palo  Alto,  and  E.  R  Co»,  Jr 
Heroult,  Cal.  App.  filed  April  13,  1909.  Reduces  a  raclalhc  0x1 
by  subjecting  the  same  to  the  combined  action  of  carbon  and  a 
electric    current. 

1.075.314.  ELECTRIC    FIRE-ALARM    SYSTEM;    J.    L.    Flagg,   Hacke 
sack,  and   F.  T.    Towers,  Hawthorne,  N.  J.     App.  filed  June  7.  I  =  - 
Normally    open    alarm    circuit    is   automatically    connected    to   o:- 
the  other  01  two  sources  of  energy  upon  the  interruption  of  a 
signal  circuit. 

1.075.315.  AUTOMATIC  TR.VNSMITTER  FOR  TELEGRAPHIC  - 
TEMS;  J.  Cell,  Londjo,  Eng  App.  filed  Jan.  24,  1911.  Spec:T 
action.  - ' 

1,075.318.     LAMP  SOCKET;  T.  R.  W"illwerscheid,  St.  Paul.  Minn, 
filed   Sept.   27.    1911.     For  housings  or  outdoor  signs. 
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Protection  of  For  the   purpose   of   inducing   foreign 

Foreign  Exhibitors    manufacturers    to    exhibit    their    prod- 
ucts   at    the    Panama-Pacific    Interna- 
tional Exposition  at  San  Francisco  in  1915,  Congress  has 
passed  a  law,  known  as  the  Kahn  act,  which  provides  that 
articles  imported  shall  be  admitted  free  of  duty  for  exhi- 
bition   purposes,    although    not    for    sale.      This    provision 
seems  excellent  and  will  doubtless  meet  with  universal  ap- 
proval.    Considerable   dissatisfaction   has   arisen  over  an- 
other section  of  the  same  bill  which  provides  that  it  shall 
be    unlawful    for    any    person,    without    authority    of    the 
proprietors,   to   copy   within    three    years    any    exhibited 
article  protected  by  the  laws  of  any  foreign  country.    It  is 
;   asserted  in  some  quarters  that  the  effect  of  the  law  will  be 
:  to  vest  all  foreign  governments  with  the  right  to  grant  all 
,  kinds  of  protection  within  the  United  States  and  make  our 
\  own  citizens  liable  to  penalties  for  infringing  alleged  rights 
\  under  the  laws  of  any  foreign  government.    There  can  be 
'  no  doubt  that  this  effect  was  not  intended  by  the  framers  of 
;  the  law,  and  it  is  earnestly  to  be  hoped  that  the  law  will 
either  be  amended  or  interpreted  by  the  courts  in  accord- 
i  ance  with  the  well-understood  intentions  of  its  framers. 


Employees' 
Scholarships 


The   employee   who   seeks  to   improve 
himself   by   education   and   training   is 
worth  encouraging  in  every  legitimate 
way.     By  increasing  his  own  value  he  not  only  augpients 
ihis  immediate   usefulness   to   the   company  but   he  makes 
himself  moreover   a   marked   man,   bound   to   rise   in   any 
organization  of  which  he  is  a  part.    Recognizing  this  ambi- 
tious spirit,  many  far-sighted  business  houses  are  offering 
liberal  facilities  and  encouragement  to  employees  who  de- 
jSire  to  undertake,  in  their  own  time,  class-room  studies  of 
value  in  connection  with  their  daily  work.    Some  have  even 
[gone  to  the  extent  of  defraying  tuition  expenses  outright 
jin  order  to  stimulate  workers'  interest.     One  of  the  most 
■    Ipractical  of  these  philanthropies,  and  one  which  has  the 
tidvantage  of  letting  the  student  earn  his  scholarship  by 
I    jjiisown  industry,  is  that  offered  to  the  staff  of  the  Brooklyn 
I    Edison  company.   Any  employee  of  that  company  may  take 
I    !!ip  work  in  any  local  school  or  college  approved  by  the 
scholarship  committee,  and  his  tuition,  if  due  in  advance, 
vill  be  paid  by  the  company,  which  then  deducts  in  instal- 
inents  the  amount  from  his  salary.     If  at  the  end  of  the 
ourse   the   student   has   passed   his   examinations   with    a 
rade  of  66  per  cent  or  better,  the  company  returns  the 
mount  deducted,  so  that  the  industrious  scholar  receives 
(IS  schooling  without  cost.     Women  as  well  as  men  are 
:    intitled  to  share  in  the  plan.    The  policy  is  a  generous  one, 
lit  in  its  wisdom  and  its  power  to  stimulate  lies  its  dis- 


tinction, for  it  makes  the  employee  not  a  ward  of  cor- 
porate philanthropy  but  a  prize-winning  student  who  pur- 
chases knowledge  with  the  scholar's  coin  of  industry. 


Magnetic  Testing  The  measurement  of  the  magnetic 
and  Elastic  Strain  properties  of  iron,  steel  and  other  mag- 
netic materials  is  beset  with  many 
minor  difficulties,  and,  like  the  testing  of  rubber,  is  appre- 
ciably influenced  by  technique.  An  instance  in  point  has 
recently  been  given  in  a  paper  by  Messrs.  A.  Campbell  and 
H.  C.  Booth,  read  before  the  Physical  Society  of  Great 
Britain  and  recently  abstracted  in  The  Electrician.  It  is 
shown  that  the  mere  bending  of  a  strip  of  steel  into  a 
closed  hoop  or  ring,  with  the  attendant  mechanical  stresses 
imposed  on  the  substance  of  the  strip,  involves  very  con- 
siderable changes  in  the  magnetizing  field  required  to  elicit 
flux  densities  between  5  and  10  kilogausses.  In  all  of  the 
cases  reported  the  impressed  field  has  to  be  increased,  in 
order  to  elicit  as  much  flux  density  under  temporary  stress 
as  in  the  unstressed  state.  In  some  cases  with  weak  fields 
the  impressed  field  had  to  be  doubled.  Clearly  samples  of 
magnetic  metal  tested  either  for  permeability  or  for 
hysteretic  loss  should  be  as  free  as  possible  from  mechanical 
stresses.  In  fact,  it  may  be  considered  that  the  well-known 
magnetic  benefits  derived  from  annealing  iron  are  due  to 
the  consequent  elimination  of  internal  molor  or  molecular 
stresses.  It  is  not  surprising,  therefore,  that  the  permeabil- 
ity of  the  specimens  tested  by  Messrs.  Campbell  and  Booth 
diminished  under  temporarily  impressed  stress,  but  it  is 
surprising  that  the  diminutions  in  permeability  thus  ob- 
served were  so  great. 


Some  Features  of      The  account  of  the  new  turbo-genera- 
Station  Design  tor  station  in  Louisville  published  else- 

where in  our  columns  brings  out  some 
interesting  details.  In  a  general  way  the  steam-driven 
generating  station  of  the  present  day  is  more  or  less  a  cut- 
and-dried  affair.  The  present  development  of  standard 
turbo-generators  is  one  which  uniformly  leads  to  satisfac- 
tory results,  and  in  comparing  station  with  station  the  most 
conspicuous  and  by  far  the  most  interesting  differences  are 
usually  to  be  sought  in  the  equipment  outside  of  the  gen- 
erating room.  The  Waterside  station  at  Louisville  is  a 
case  in  point.  Generally  well  designed  and  equipped  with 
first-class  electrical  apparatus,  its  situation  gave  oppor- 
tunity for  some  unusual  features  in  other  particulars. 
Most  noticeable  of  these  is  the  deep  pit  for  containing  the 
condensers,  a  pit  located  53  ft.  below  the  turbine-room  floor 
in  order  to  insure  full  efficiency  at  all  stages  of  the  Ohio 
River,  which  is  only  too  well  known  as  a  very  variable 


ELECTRICAL    WORLD 


VOL.  02,   NO.    17 


iUcam.  The  intake  tunnels  for  condensing  water  are 
likewise  unusual,  with  their  duplicate  lines  of  concrete 
pipe  connecting  to  the  cast-iron  pipe  with  flexible  joints 
leading  out  to  concrete  cribs  in  the  river.  No  chances  were 
taken  with  these  intakes,  since  they  are  located  low  enough 
to  be  of  ser\ice  even  if  the  government  dam,  which  ordi- 
narily steadies  the  flow  at  Louisville,  should  be  carried 
away.  Another  good  point  in  the  station  is  the  very  complete 
coal-handling  equipment,  including  even  a  crusher  in  case 
run-of-mine  coal  should  later  be  used,  and  with  full  oppor- 
tunity for  unloading  river  barges  whenever  it  is  found 
desirable  to  install  the  necessary  equipment.  Similarly,  the 
ash  disposal  conveyer  system  is  thoroughly  worked  out,  a 
\  cry  important  matter  for  a  plant  using,  as  does  this  one  at 
present,  rather  low-grade  coal.  It  is  altogether  likely  that 
the  secret  of  economy  in  steam  production  in  the  future 
will  lie  in  the  efficient  use  of  the  cheaper  grades  of  coal, 
and  an  equipment  which  permits  and  facilitates  such  use  is 
a  valuable  asset  for  the  future.  Another  unusual  feature 
of  the  equipment  is  a  load  indicator  of  very  simple  char- 
acter, serving  to  signal  the  fire  room  when  more  steam  is 
likely  soon  to  be  needed.  The  signal  system  is  not  merely 
automatic  but  also  enables  the  operator,  foreseeing  the  trend 
of  the  load,  to  send  word  ahead  of  time  to  the  boiler  room. 
The  station  throughout  is  built  with  an  eye  to  the  future, 
both  with  respect  to  increased  output  and  to  variations  in 
the  distributing  voltage  which  will  follow  along  with  in- 
creasing load.  The  electrical  design  details  are  thoroughly 
worked  out,  and  the  whole  station  is  an  excellent  example 
of  the  good  results  following  a  merger  of  isolated  com- 
panies and  the  physical  union  of  the  systems  involved. 


Monopoly  and  Rate  Discrimination 

.Apparently  the  Uniform  Electric  Rate  Association  has 
been  formed  for  the  purpose  of  leveling  all  rates  for  elec- 
tric energy  to  a  common  figure.  Its  propaganda  is  designed 
to  prevent  the  establishment  of  such  rates  from  central 
stations  as  will  compete  with  existing  isolated  plants  and 
will  prevent  the  installation  of  new  isolated  plants.  It  is 
supported  by  an  opinion  of  Mr.  Louis  D.  Brandeis  in 
which  certain  questions  founded  on  a  declared  "statement 
of  facts"  are  answered.  Although  the  "statement  of  facts" 
and  the  opinion  are  somewhat  confusing  in  their  interpre- 
tation of  well-known  conditions  in  the  electrical  industry, 
there  is  enough  apparent  show  of  reasonableness  about  the 
situation  which  they  picture  to  require  discussion.  The 
array  of  "facts"  begins  with  the  assertion  that  there  is  a 
general  movement  to  secure  for  some  electric  service  com- 
pany in  each  city  a  substantial  monopoly  of  the  electric 
business  in  that  city.  This  is  amplified  by  the  statement 
that  "in  order  to  secure  business  adequate  to  feed  central 
stations  equipped  with  steam  turbines,  it  is  ordinarily 
deemed  necessary  to  suppress  competing  supplies  of  elec- 
tricity." 

No  one  will  deny  that  conditions  are  tending  to- 
ward monopoly  of  each  form  of  public-utility  service  in 
every  city.  This  is  the  tendency,  not  because  the  public- 
sen-ice  utility  may  by  this  means  suppress  competition,  but 
because  it  is  economically  more  practicable  for  one  agency 


to  supply  a  community  than  for  a  number  to  do  so.  Where 
one  agency  has  a  monopoly  it  can  make  its  costs  of  pro- 
duction and  transmission  less  than  the  combined  costs  of 
two  or  more  competing  agencies  and  there  is  a  resulting 
advantage  to  consumers.  If  the  small  plant  serving  a 
single  building  within  a  community  gradually  expands  its 
activities  it  may  become  in  time  a  utility  furnishing  a 
service  that  duplicates  in  part  that  of  the  company  occupy- 
ing the  larger  area  of  the  city.  It  is  for  this  reason  that 
small  plants  selling  any  energy  are  placed  within  the  reach 
of  the  public-utility  commission  laws.  The  commissions 
recognize  that  it  is  economically  disadvantageous  for  a 
city  to  have  two  competing  utilities  of  one  class,  be- 
cause experience  shows  that  eventually  their  duplicating 
facilities  are  always  merged  with  resultant  duplication  ot 
capital  investment  on  which  the  public  is  asked  to  pay  a 
return.  Where  the  service  and  rates  of  an  existing  utility 
are  satisfactory  the  commissions  promote  monopoly  of  the 
kind  which  Mr.  Brandeis  criticises  by  refusing  to  grant 
permits  to  new  companies  seeking  to  compete.  By  their 
adherence  to  this  policy  they  serve  the  public  interest. 

The  "statement"  on  which  Mr.  Brandeis  bases  his  opinion 
deals  with  the  cost  of  the  service  and  apparently  leaves 
out  of  consideration  the  value  of  the  service.  It  is  so 
worded  as  to  create  the  impression  that  the  real  issue  in- 
volved lies  between  the  large  and  the  small  consumer.  In 
other  words,  the  question  of  whether  the  public-service 
corporations  are  discriminating  in  favor  of  the  large  user 
as  against  the  small  is  the  final  legal  problem  to  be  solved. 
Approached  from  this  angle  the  declaration  of  the  attorney 
is  that  the  precise  questions  "have  not  been  authoritatively 
decided  in  the  United  States,  but  the  principles  which  must 
govern  are  definitely  established."  Perhaps  he  is  not  in- 
formed that  they  have  been  authoritatively  decided  by 
commissions  vested  with  broad  powers.  The  language  of 
his  opinion  is  in  eflfect  that  if  the  costs  for  large  and  small 
users  of  energy  are  the  same,  all  things  being  taken  into 
consideration,  no  legal  justification  exists  for  discriminat- 
ing between  them.  This  is  obscure  and  it  fails  to  sup- 
port the  argument  underlying  the  movement.  Mere  differ- 
ences in  rates  are  not  discriminatory.  As  we  understand 
the  spirit  of  the  public-service  commission  laws  and  the 
public  temper  of  the  times  they  demand  like  rates  under 
like  conditions  of  service.  With  this  demand  we  are  in 
full  accord,  and  if  the  companies  have  not  made  their  rates 
conform  to  this  principle  they  should  do  so  as  soon  as 
possible.  However,  we  believe  that  the  value  of  the  serv- 
ice is  a  necessary  factor  in  rate-making  in  any  scheme  of 
variable  rates.  But  even  if  an  indefinite  factor  of  this 
nature  is  designated  as  somethmg  other  than  "value"  oi 
the  service,  it  is  clear  that  wholly  reasonable  grounds  exist 
for  variable  rates. 

Mr.  Brandeis  has  had  enough  experience  in  the  study 
of  conditions  on  steam  railroads  to  enable  him  to  appreciate 
the  fact  that  the  same  kind  of  "discrimination"  which  he 
discusses  so  suavely  in  electrical  plants  exists  also  in  those 
great  public-utility  corporations.  If  the  wholesale  user 
of  steam  railroad  service  within  the  commutation  zone  did 
not  get  a  lower  rate  tliari  the  retail  user  of  a  single  ride, 
he  could   not   afiford  to   live  in  the  country.     The  whole- 
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e  user  of  mileage  books  also  gets  a  lower  rate  than 
!  retail  single  rider.  Similarly,  the  opinion  states  that 
;  "great  weight  of  authority  as  well  as  of  reason  seems 
Bosed  to  permitting  any  discrimination  based  upon  the 
;  to  which  the  electric  energy  is  put ;  and  therefore  upon 
r  facts  assumed  in  the  question  such  discrimination  be- 
een  charges  for  electric  energy  used  for  power  and 
irges  for  electric  energy  used  for  light  should  be  held 
:gal."  Yet  when  we  refer  again  to  the  railroad  rate 
ucture,  which  in  the  essentials  now  under  consideration 
s  stood  the  tests  of  time,  the  courts  and  public  opinion, 
:  find  that  the  railroad  has  a  very  keen  financial  con- 
rn  in  the  use  to  which  a  freight  car  is  put.  Will  it  be 
;d  for  the  transportation  of  silk?  Or  is  coal  the  com- 
)dity  to  be  transported?  It  seems  to  us  that  there  is 
re  a  perfect  analog}-  to  the  question  regarding  the  use 
energy  for  lighting  or  industrial  service,  and  that  in  both 
5es  the  value  of  the  service  or  some  factor  not  resting 
oily  upon  a  uniform  cost  must  be  taken  into  considera- 
n.  When  all  of  the  facts  are  marshaled  the  controlling 
j;  appears  to  be  that  the  production  of  energy  on  a  large 
,le,  with  resultant  cheapening  of  costs,  is  part  of  the 
inomic  march  of  progress.  However  much  sympathy 
I  feel  for  those  whose  plants  become  obsolescent  because 
1.  improvement  in  the  art,  the  greatest  good  of  the 
;iatest  number  should  be  the  dominating  consideration ; 
if.  this  demands,  and  will  not  be  denied,  those  conditions 
vch  produce  most  successfully  the  needed  economy  and 
wfection  of  service. 

li  ~°° 

ff     The  Absorption  of  Energy  in  the  Eye 

-  lerhaps  no  subject  in  physiological  optics  has  been 
nie  misunderstood  and  less  thoroughly  studied  than  the 
)Cal  effect  of  radiation  received  by  the  eye.  A  great  deal 
)f'ibor,  in  no  small  degree  useless,  has  been  expended  on 
:hi  subject  without  reaching  conclusions  of  final  value. 
Hi  weak  point  of  investigation  has  nearly  always  been 
iWutter  absence  of  any  quantitative  data.  An  experi- 
me.er  finds  that  some  kind  of  energy,  heat  energy,  strictly 
lutnous  energy  or  ultra-violet  energy,  does  or  does  not 
pnuce  certain  efifects  on  the  eye  and  immediately  pro- 
clais  the  fact  entirely  regardless  of  the  actual  quantity 
of  lergy  responsible  for  the  result  or  lack  of  it.  One  can 
coi;  on  the  fingers  of  one  hand  all  the  researches  which 
areiipon  a  quantitative  basis,  and  therefore  every  addi- 
tioil:o  this  list  is  a  matter  of  interest  and  probable  value. 
In  1  article  in  this  issue  Mr.  M.  Luckiesh  takes  up  the 
■nuvneglected  question  of  the  possible  effect  on  the  eye 
of  ',e  absorption  of  energy,  chiefly  other  than  luminous. 
Wit  most  artificial  illuminants,  at  least  those  giving  con- 
tinu]is  spectra,  by  far  the  greater  part  of  the  radiation  is 
'n  t,  infra-red  invisible  portion  of  the  spectrum.  Hence 
t''e  issible  effect  of  infra-red  radiation  and  its  absorption 
'    media  of  the  eye  may  have  importance. 

A  often-quoted  statement  of  Dr.  C.  P.  Steinmetz  as  to 
'"C  iportance  of  energy  effect  of  this  sort  has  served 
'0  d  !ct  attention  to  the  subject,  although  as  a  matter  of 
■act  lere  is  not  one  bit  of  practical  experimental  evi- 
dencone  way  or  the  other  connecting  this  energy  effect 
withrye  strain   or   irritation.     To  tell   the   honest  truth, 


the  cause  of  the  ordinary  eye  strain  in  poor  natural  or 
artificial  illumination  is  very  far  from  being  really  under- 
stood. Nevertheless,  Dr.  Steinmetz's  suggestion  is  worth 
attention,  and  the  actual  absorption  of  radiant  energy  by 
the  media  of  the  eye  is  a  very  desirable  thing  to  know. 
This  Mr.  Luckiesh  has  given  us  in  a  measure  of  the  ab- 
sorption of  the  media,  considered  as  water,  for  the  total 
radiation  received  from  radiators  at  different  temperatures. 
The  chief  seat  of  absorption  is  shown  to  be  in  the  cornea, 
this  being  the  first  layer  encountered  and  consequently  in 
obedience  to  the  general  laws  of  absorption  producing  the 
maximum  effect.  Not  only  does  the  cornea  absorb  a  large 
amount  of  the  incident  energy  in  general,  but  it  also  has  a 
strongly  selective  absorption  for  the  extreme  ultra-violet, 
cutting  off  entirely  rays  below  300  (a[a  in  wave  length. 
Most  of  the  remaining  ultra-violet  is  cut  off  by  the  lens, 
but  the  whole  ultra-violet  factor  in  the  luminous  sources 
considered  by  Mr.  Luckiesh  is  practically  rather  small. 
The  radiation  is  absorbed  largely  by  the  cornea,  but  this 
superficial  layer,  of  course,  is  cooled  with  exceptional 
readiness,  so  that  in  a  degree  it  is  self-protected.  If  the 
whole  effect  of  radiation  on  the  eye  were  expressible  in 
terms  of  this  absorption  by  the  media,  one  could  very  read- 
ily figure  out  in  any  given  case  the  actual  incidence  of 
energy  in  ergs  per  second  per  square  cm  and  get  a  very 
satisfactory  measure  of  the  amount  of  energ>-  effect  with 
which  one  has  to  deal. 

Recent  investigations  have  shown  it  to  be  highly  prob- 
able that  the  general  energy  radiation,  rather  than  any 
specific  kind  of  radiation,  is  responsible  for  some  ocular 
troubles  which  have  been  noticed,  especially  glass  blower's 
cataract,  in  an  earlier  state  of  knowledge  ascribed  to  ultra- 
violet radiation.  Mr.  Luckiesh's  figures,  however,  show 
that  the  total  amount  of  energy  received  from  this  particu- 
lar source  in  bodies,  like  molten  glass,  at  rather  low 
temperature  must  be  very  small  and  that  the  cornea  cuts 
off  a  large  proportion  even  of  the  heat  radiation. 

The  two  points  which  Mr.  Luckiesh's  investigation  does 
not  throw  light  upon,  and  which  may  be  justification  for 
Dr.  Steinmetz's  statement,  are  that  the  concentration  of 
energy,  owing  to  the  refraction  of  the  media,  increases  very 
rapidly  from  the  front  to  the  back  of  the  eye.  Perhaps 
three-quarters  of  the  total  refraction  is  at  the  surface  ot 
the  cornea,  so  that  there  is  some  concentration  at  the  front 
of  the  lens,  more  still  at  its  back,  and  most  of  all  on  the 
retina,  where  the  pigmentation  insures  the  absorption  of 
practically  all  radiation  that  reaches  it.  Hence  there  may 
be  discomfort  or  even  damage,  as  in  eclipse  blindness, 
produced  under  strong  general  radiation  even  in  spite  of  the 
large  absorption  of  the  superficial  layers.  Incidentally  it 
should  be  mentioned  that  in  dealing  with  solar  radiation 
at  an  equivalent  temperature  of  about  6000  deg.  the  point 
of  maximum  intensity  is  no  longer  in  the  infra-red  or  in 
the  part  of  the  spectrum  vulgarly  supposed  to  be  the  seat 
of  heat  radiation,  but  in  the  region  of  the  blue,  so  that  for 
this  particular  source  any  distinction  between  visible  radia- 
tion in  general  and  heat  radiation  becomes  utterly  lack- 
ing in  significance.  Mr.  Luckiesh  has  done  well  in  putting 
before  us  in  clear  quantitative  form  the  fundamental  facts, 
as  to  the  absorption  of  the  media  of  the  eye. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Government  Investigation  of  All  Public  Utilities 

According  to  a  statement  made  by  Secretary  Redfield  of 
the  Department  of  Commerce  Oct.  22  in  a  speech  before  the 
Flint  (Mich.)  Board  of  Commerce,  his  department  pro- 
poses to  begin  an  investigation  of  public  utility  corpora- 
tions. The  inquiry  will  be  made  by  the  Bureau  of 
Standards  and  will  be  conducted  in  a  spirit  of  entire  friend- 
liness and  with  the  object  of  aiding  both  the  corporations 
and  the  public  service  commissions  of  the  various  states 
and  cities.  Congress  is  to  be  asked  for  an  appropriation  of 
$100,000  to  enable  the  Bureau  of  Standards  to  carry  on 
such  investigations  as  would  fix  standards  of  service  for 
public  utility  companies  and  thus  assist  public  service  com- 
missioners and  other  authorities  in  the  regulation  and  con- 
trol of  these  utilities. 


Hazard  Manufacturing  Company,  the  Lederle  Laboratories, 
the  Simplex  Wire  &  Cable  Company  and  the  Standard 
Underground  Cable  Company. 


The, Uniform  Electric  Rate  Association 

An  announcement  stating  that  the  first  annual  meeting 
of  the  Uniform  Electric  Rate  Association,  promoted  by 
manufacturers  of  apparatus  for  isolated  plants,  would  be 
held  on  Oct.  20  was  published  in  the  Electrical  World  for 
Oct.  4,  1913.  Numerous  etlforts  to  obtain  information  re- 
garding the  place  of  the  meeting  made  at  the  office  of  the 
secretary.  Room  1107,  114  Liberty  Street,  New  York, 
proved  unsuccessful,  and  all  information  concerning  the 
proceedings  and  the  personnel  of  the  officials  has  been 
withheld.  At  the  office  of  the  secretary  it  was  stated  that 
instructions  had  been  received  to  make  no  public  state- 
ments concerning  the  matter,  and  information  was  courte- 
ously declined  on  all  points,  although  it  was  admitted  that 
the  meeting  was  held  on  the  date  set. 


Joint  Rubber-Insulation  Committee  Report 

At  a  meeting  on  Oct.  15,  1913,  of  the  committee  on  rubber 
insulation  appointed  by  manufacturers  and  users  of  this 
material  in  December,  191 1,  under  the  chairmanship  of 
Major  S.  Reber.  of  the  United  States  Signal  Corps,  a  pre- 
liminary report  of  work  accomplished  during  the  past  two 
years,  leading  to  a  specification  for  30  per  cent  Para  com- 
pound and  an  analytical  procedure  to  be  put  in  use  for  one 
year,  was  presented  and  adopted.  The  committee  was 
authorized  to  make  arrangements  for  the  publication  of  the 
report,  which  has  already  been  incorporated  in  committee 
reports  of  the  American  Electric  Railway  Association  and 
the  Association  of  Railway  Electrical  Engineers. 

It  is  the  intention  of  the  joint  rubber-insulation  commit- 
tee to  urge  the  acceptance  of  the  report  by  other  national 
societies  to  the  end  that  the  manufacturers  shall  have  to 
work  to  only  one  specification  for  30  per  cent  Para  com- 
pounds, a  result  that  would  bring  considerable  economies 
to  the  manufacturers  and  corresponding  gain  to  the  con- 
sumers. The  meeting  which  resulted  in  the  formation  of 
this  committee  was  held  upon  the  invitation  of  Mr.  E.  B. 
Katte,  of  the  New  York  Central  Railroad,  and  was  par- 
ticipated in  by  representatives  of  the  United  States  Signal 
Corps,  the  United  States  Bureau  of  Standards,  the  .\mer- 
ican  Chemical  Society,  the  New  York  Central  lines,  the 
Pennsylvania  Railroad,  the  General  Electric  Company,  the 


Prospects  for  the  1915  Electrical  Cong^ress 

History  shows  that  the  world's  trade  was  profoundly 
affected  by  the  cutting  of  the  Suez  Canal  and  the  conse- 
quent supersession  of  the  maritime  highway  round  the 
Cape  of  Good  Hope.  The  short-circuiting  of  that  old  route 
greatly  reduced  the  commercial  impedance  of  the  Eastern 
Hemisphere.  It  is  therefore  only  reasonable  to  expect  that 
the  opening  of  the  Panama  Canal  will  exercise  a  yet  greater 
effect  upon  the  trade  of  the  Western  Hemisphere.  Th< 
short  circuit  of  the  Horn  is  more  significant  than  the  shon 
circuit  of  the  Hope;  because  the  maritime  route  of  thi 
former  runs  to  53  deg.  of  south  latitude,  whereas  tha^ 
of  the  latter  runs  only  to  35  deg.  Moreover,  the  Suez  Cana 
lies  across  a  flat  sheet  of  desert,  only  a  few  meters  abovi 
ocean,  whereas  at  Culebra  the  Panama  Canal  cuts  througl 
the  vertebral  column  of  the  great  American  raountait 
chain.  From  every  point  of  view,  there  can  be  no  doub 
that  the  opening  of  the  American  canal  at  Panama  wil 
constitute  one  of  the  great  events  of  historj'  and  shoul 
therefore  be  attended  with  commensurate  observances. 

From  the  electrical  engineering  standpoint,  the  occasio 
is  to  be  commemorated  by  an  international  electrical  cor 
gress  at  San  Francisco,  in  conjunction  with  a  meeting  c 
the  International  Electrotechnical  Commission,  under  th 
auspices  of  the  American  Institute  of  Electrical  Engineer 
and  during  the  period  of  the  universal  exposition  at  Sa 
Francisco.  The  electrical  congress  is  to  be  held  during  tl' 
week  beginning  Sept.  13,  1915,  and  immediately  precedin 
the  general  engineering  congress  of  Sept.  20  to  25.  Tl 
general  engineering  congress  is  supported  by  the  Araerics 
Societies  of  Civil  Engineers,  of  Mining  Engineers,  < 
Mechanical  Engineers  and  of  Electrical  Engineers;  but  tl 
.\merican  Institute  of  Electrical  Engineers  has  undertaki 
only  a  minor  share  in  this  support,  because  the  Institu 
stated  that  the  international  electrical  congress  would  r 
ceive  its  especial  consideration,  more  or  less  to  the  excl 
sion  of  the  general  engineers'  congress,  which,  being  fo 
tered  by  several  other  national  engineering  societies,  won 
have  ample  consideration. 

Preparation  for  the  international  electrical  congress 
San  Francisco  has  been  kept  in  view  by  the  two  last  pre' 
dential  administrations  of  the  A.  I.  E.  E.,  and  particular  ; 
tention  is  now  being  given  to  it  by  President  Maillou 
Dr.  C.  P.  Steinmetz  has  already  consented  to  serve  as  t 
honorary  president  of  the  congress,  and  Dr.  E.  B.  Rosa 
the  honorary  secretary.  Mr.  H.  G.  Stott  is  chairman 
the  committee  of  organization,  and  Mr.  Preston  S.  Mil' 
is  the  secretary-treasurer. 

Twelve  sections  of  the  congress  have  been  provisiona 
arranged  for,  and  a  number  of  papers  have  already  b< 
promised  by  electrical  engineers  of  world-wide  reputati'> 
It  is  expected  that  the  organization  committee  will  shor* 
set  systematic  plans  in  operation  both  for  enlisting  memt  1 
and  for  securing  a  good  list  of  papers  from  all  parts  of  ' 
world.  An  international  congress  differs  essentially  fron 
national  congress  in  the  fact  that  the  membership,  atte  • 
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ance,  proceedings  and  publications  must  to  a  great  extent 
be  international  and  be  participated  in  by  countries  other 
than  that  in  which  the  congress  is  held.  The  chairmanship 
of  the  organization  sub-committee  on  foreign  relations  is 
fortunately  held  by  Mr.  Mailloux.  We  hope  to  be  able  to 
furnish  our  readers  with  particulars  concerning  the  pro- 
gram and  plans  of  the  congress  as  these  are  settled  by  the 
organization  committee  and  are  made  known  to  the  tech- 
nical press. 


Electrical  Co-operation 

In  an  address  before  tlie  Jovian  Congress  in  New  York 
on  Sept.  16  Mr.  James  H.  Collins  stated  that  "co-operative 
effort  in  the  electrical  industry  will  probably  save  this 
country  from  what  many  regard  as  the  fallacy  of  state 
ownership  of  utilities.  Where  the  central  station,  the  job- 
ber, the  contractor  and  the  manufacturer  work  at  cross 
purposes,  or  even  without  a  mutual  understanding  as  to 
what  they  want  to  accomplish,  public  sentiment  is  likely 
to  grow  toward  public  ownership.  Much  is  said  and  writ- 
ten about  its  advantages  every  day  by  people  who  either 
overlook  the  truth  or  are  not  hampered  by  the  facts,  and 
the  public  accepts  glittering  generalities  without  knowing 
the  exact  details. 

'This  is  a  very  serious  issue,  undoubtedly,  to  be  met  in 
the  near  future.  It  can  be  met  best  on  a  basis  of  co-oper- 
ation among  electrical  men.  It  will  not  be  settled  by  any 
influence  that  can  be  brought  to  bear  on  legislation,  or  the 
5ress,  or  anywhere  else.  But  when  the  electrical  men  in 
;ach  community,  instead  of  fighting  for  ready-made  busi- 
less  competitively,  get  together  to  develop  new  business 
hrough  the  advancement  of  the  community  in  the  broadest 
)0ssible  way,  then  it  will  be  clear  to  the  public  that  the 
electrical  interests  are  really  public  servants,  even  though 
iwnership  be  in  corporation  form. 

"There  are  other  issues  of  the  same  sort— big,  broad, 
'rowing  issues  that  call  for  the  kind  of  co-operative  spirit 
hat  develops  with  co-operative  action.  It  will  be  found 
lat  discounts  will  adjust  themselves  and  be  forgotten,  and 
i'ho  is  to  sell  lamps  and  appliances  will  be  settled  con- 
lenially,  and  then  those  interested  will  begin  to  build  up  the 
idustry  on  such  broad  lines  that  the  public  will  see  it  as 

whole  and  trust  it  as  an  institution,  whether  the  dealing 
fc  with  the  central  station,  or  contractor,  or  manufacturer, 
•r  jobber.  It  will  be  clear  that  all  these  interests  belong 
[1  the  same  thing,  and  that  they  are  working  toward  the 
lime  big  end,  and  that  any  transaction  with  one  is  a  trans- 

ttion  with  all." 


Protection  of  Foreign  Exhibits 

lA  convention  of  manufacturers,  merchants  and  importers 
'jU  be  held  at  the  Hotel  Astor,  New  York,  on  Nov.  21, 

13,  at  2  p.  m.,  to  advocate  the  enactment  of  an  American 
jgistration  law  to  protect  manufactured  products  of 
'iiginal  design,  to  consider  the  recently  enacted  Kahn 
>f,  and  to  advocate  amendments  to  eliminate  the  objec- 
Vnable  features  of  this  law.  This  convention  has  been 
«|led  by  the  officers  of  the  National  Registration  League 
«[d  a  committee  of  the  Federation  of  Trade  Press  Associa- 
tns. 

(Ihe  Kahn  law  has  just  been  passed  by  Congress  for  the 
Ii^tection  of  foreign  exhibitors  at  the  Panama-Pacific  In- 
tnational  Exhibition.  In  addition  to  admitting  articles 
'e  of  duty  for  exhibition  purposes,  it  provides  a  penalty 
oimprisonment  or  fine  of  from  $100  to  $1,000  for  copying, 
iitating,  reproducing  or  republishing  in  three  years  any 
Ptern,  model,  design,  trade-mark,  copyright  or  manufac- 
t'ed  article  protected  by  the  laws  of  any  foreign  country, 
he  National  Registration  League,  which  has  its  head- 
q  rters  at   1309  Race  Street,   Philadelphia,  contends  that 


under  the  provisions  of  this  law  it  is  not  only  possible  but 
probable  that  many  exhibits  at  the  exposition  will  be  the 
subject  of  foreign  protection  of  some  kind,  notwithstand- 
ing that  the  same  things  have  been  free  from  all  character 
of  protection  in  this  country  for  many  years.  The  law  will 
make  effective  within  our  country  laws  governing  the  grant 
of  patents,  trade-marks  and  registrations  of  every  country 
on  earth  and  will  make  our  own  citizens  liable  to  the  penal- 
ties of  this  bill  for  infringing  alleged  rights  under  the  laws 
of  any  and  all  foreign  governments. 

The  effect  of  the  law,  it  is  contended,  will  be  to  throw 
the  patent  and  trade-mark  situation  into  great  confusion 
and  to  do  untold  injury  to  owners  of  American  patents, 
trade-marks  and  design  property,  as  well  as  to  manufac- 
turers of  articles  which  any  one  is  now  free  to  make.  It 
will  also  afford  opportunity  for  unscrupulous  persons  to 
harass  and  blackmail  reputable  manufacturers  and  mer- 
chants in  many  ways. 


Boiler  Explosion  in  Staten  Island  Power  Plant 

The  explosion  of  a  330-hp  vertical  water-tube  boiler  in 
the  Livingston  plant  of  the  Richmond  Light  &  Railroad 
Company,  Staten  Island,  N.  Y.,  Oct.  21,  tore  a  6o-ft.  hole 
in  the  roof  of  the  boiler  house  and  carried  away  a  large 
section  of  the  breeching,  cutting  off  the  remaining  boilers 
from  the  stack.  Although  the  force  of  the  explosion  killed 
six  men  and  injured  four  others,  the  damage  inflicted  on 
the  plant  was  not  widespread,  probably  owing  to  the  fact 
that  the  main  force  of  the  explosion  seemed  to  be  directed 
upward.  As  soon  as  the  officials  of  the  company  learned 
of  the  disaster  an  old  railway  plant  at  Grasmere,  a  prop- 
erty of  the  company,  was  pressed  into  service  to  supply 
energy  to  the  electric  railways  of  the  island.  As  this  issue 
goes  to  press  negotiations  are  under  way  with  the  Public 
Service  Corporation  of  New  Jersey  and  the  Edison  Ilumi- 
nating  Company  of  Brooklyn  for  the  purchase  of  sufficient 
energy  to  carry  the  lighting  load  until  operation  is  restored 
at  the  plant.  Some  delay  has  been  caused  in  making  these 
connections  as  it  is  necessary  to  obtain  the  consent  of  the 
War  Department  before  a  submarine  cable  can  be  laid 
across  the  Narrows  to  Brooklyn  or  across  the  Kill  von 
Kull  to  the  New  Jersey  stations. 

Mr.  S.  F.  Hazelrigg,  vice-president  and  general  man- 
ager of  the  company,  stated  that  the  repairs  would  probably 
occupy  the  greater  part  of  three  days  as  the  twisted  mass 
of  debris  must  be  entirely  removed  before  the  breeching 
can  be   replaced. 

Meeting  of  Executive  Committee  of  the  Commercial 
Section,  N.  E.  L.  A. 

The  executive  committee  of  the  Commercial  Section  of 
the  National  Electric  Light  Association  met  at  association 
headquarters  in  New  York  Oct.  16  in  an  all-day  session  at 
which  fifteen  out  of  the  eighteen  members  of  the  commit- 
tee were  present.  At  this  meeting  it  was  determined  to 
standardize  the  size  of  the  "Electrical  Salesman's  Hand- 
book," the  revised  edition  of  which  will  appear  on  Jan.  i, 
and  the  dimensions  of  which  will  be  4.5  in.  by  9  in.  As 
intimated  in  these  columns  some  time  ago,  the  publications 
committee,  of  which  Mr.  Douglass  Burnett,  of  Baltimore, 
is  chairman,  is  at  present  engaged  in  revising  the  Hand- 
book and  the  work  has  been  placed  in  the  hands  of  the  fol- 
lowing sub-committees:  Mr.  C.  J.  Russell,  Philadelphia, 
general  data ;  Messrs.  S.  E.  Doane,  Cleveland,  Norman 
Macbeth.  New  York,  and  G.  H.  Stickncy,  Harrison,  N.  J., 
lamps  and  illumination ;  Messrs  G.  H.  Jones,  Chicago,  and 
C.  H.  Stevens,  Brooklyn,  power  and  heat,  and  Mr.  M.  S. 
Seelman,  typography.  The  executive  committee  in  its 
efforts  to  induce  manufacturers  of  electrical  apparatus  to 
issue  catalogs  and  data  sheets  on  standard  4.5-in.  by  9-in. 
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sheets  has  sent  letters  to  eighty  manufacturing  companies, 
fifty  of  which  have  agreed  to  co-operate  with  the  commit- 
tee in  the  matter. 

It  was  (ictcrmincd  to  issue  the  annual  year  book  of  the 
Commercial  Section,  which  will  contain  all  the  names,  ad- 
dresses and  afliliations  of  members  of  the  section,  on  Jan.  I. 
The  following  committees  were  also  appointed:  Commit- 
tee on  the  wiring  of  exi.sting  buildings,  Mr.  R.  S.  Hale, 
Boston,  chairman,  Mr.  S.  K.  Doane,  Cleveland,  vice-chair- 
man, and  Messrs.  C.  E.  Robertson,  Baltimore,  M.  E.  Tur- 
ner. Cleveland.  W.  A.  Donkin,  Pittsburgh,  W.  P.  Lyon, 
Chicago,  G.  Wiederman.  Brooklyn,  and  M.  C.  Rypinsky, 
New  York;  committee  on  interurban  lighting  of  highways, 
Mr.  G.  B.  Tripp.  Harrisburg,  chairman,  Mr.  C.  G.  M. 
Thomas,  Long  Island  City,  vice-chairman,  and  Messrs.  H. 
J.  Gille,  Seattle.  C.  N.  Stannard,  Denver,  E.  S.  Marlow, 
Washington,  P.  S.  Young,  Newark,  S.  M.  Kennedy,  Los 
Angeles,  W.  II.  Lott,  Boston,  R.  S.  Wallace,  Peoria,  and 
N.  R.  Birge,  New  York;  committee  on  electrical  merchan- 
dising and  advertising,  Mr.  Parker  Kembic,  Cincinnati, 
chairman,  Mr.  L.  D.  Gibbs,  Boston,  vice-chairman,  and 
Messrs.  G.  B.  Johnson,  Chicago,  W.  PI.  Hodge,  Chicago, 
H.  K.  Mohr,  Philadelphia,  W.  G.  Stetson.  Boston,  M.  O. 
Dell  Plain,  Syracuse,  S.  L.  Nicholson,  Pittsburgh,  F.  B. 
Rae,  New  York,  W.  Gould,  New  York,  F.  H.  Gale, 
Schenectady,  and  a  representative  of  the  Canadian  Elec- 
trical Association ;  committee  on  the  education  of  salesmen, 
Mr.  F.  C.  Henderscott,  New  York,  chairman,  F.  R.  Jen- 
kins, Chicago,  vice-chairman,  and  Messrs.  R.  N.  Ballard, 
Los  Angeles,  J.  A.  Britton,  San  Francisco,  C.  A.  Hewlett, 
New  York,  A.  Larney,  Minneapolis,  H.  D.  Shute,  Pitts- 
burgh, G.  Webster,  Conneaut,  and  F.  S.  Balyeat,  Pitts- 
burgh ;  committee  on  development  of  non-peak  load,  Mr. 
G.  H.  Jones,  Chicago,  chairman,  J.  C.  Meyer,  Philadelphia, 
vice-chairman,  and  Messrs.  J.  Parker,  Rochester,  A.  C. 
Smith,  Buffalo,  R.  H.  Tillman,  Baltimore,  E.  L.  Crosby, 
Detroit,  F.  D.  Beardslee,  St.  Louis,  R.  L.  McClcllan,  Chi- 
cago, C.  A.  Greenidge,  New  York,  and  G.  N.  Tidd,  New 
York. 

It  has  been  announced  by  Chairman  T.  I.  Jones  of  the 
Commercial  Section  that  the  "Electrical  Salesman's  Hand- 
book" and  the  data  sheets  to  be  issued  from  time  to  time 
will  be  distributed  gratuitously  to  all  members  of  the  Com- 
mercial Section.  The  section  has  also  recently  brought  out 
two  booklets,  one  dealing  with  farm  appliances  and  the 
other  with  church  lighting. 

The  next  meeting  of  the  executive  committee  of  the 
Commercial  Section  will  be  held  at  Nela  Park,  Cleveland, 
during  the  week  of  Dec.  8. 


Boston  Edison  Welfare  Work   and   Employees' 
Statistics 

At  the  recent  convention  of  the  New  England  Section  of 
the  National  Electric  Light  Association,  held  at  Burlington. 
Vt.,  Mr.  Herbert  W.  Moses,  head  of  the  Welfare  Bureau 
of  the  Edison  Electric  IlliuTiinating  Company  of  Boston, 
Mass..  outlined  the  results  obtained  during  the  first  year  of 
the  latter's  work.  This  bureau  now  has  a  superintendent, 
a  librarian,  a  medical  director,  a  chief  clerk,  an  outside 
inspector  and  a  stenographer.  Its  employment  division  was 
opened  on  Feb.  i  last,  and  up  to  July  i,  1566  applicants  had 
been  received.  Medical  examinations  were  given  to  497, 
of  whom  435  were  accepted,  the  ratio  of  rejected  applicants 
on  this  examination  being  about  10  per  cent.  Such  pre- 
liminary scrutiny  later  saves  the  company  from  paying  sick 
and  death  benefits. 

.An  analysis  of  the  payroll  shows  that  8.37  persons  left 
the  company's  employment  during  the  first  year  of  the  Wel- 
fare Bureau's  work,  and  1002  new  employees  were  added 
to  the  organization.     Of  those  who  left  the  service  472 


resigned  and  365  were  discharged.  Mr.  Moses  outlinec 
the  scheme  of  sick  and  death  benefits  in  force  at  Boston 
which  has  previously  been  described  in  these  columns.  Thi 
company  provides  even  more  liberally  for  its  staff  than  ii 
required  by  the  Massachusetts  workmen's  compensatior 
act.  During  the  year  ended  June  30,  1913,  the  companv 
paid  $4,201  in  accident  benefits,  including  two  deaths.  Ir 
five  months  it  paid  sick  benefits  to  the  amount  of  $2,534 
and  in  nine  months  there  were  nine  deaths,  on  which 
$2,917  in  benefits  was  paid. 

The  company  doctor  saw  878  patients  among  the  em- 
ployees during  the  year  and  made  1343  calls,  giving  free 
medical  attention  in  each  case.  Employees  lost  1707  days 
on  account  of  illness  and  in  all  there  occurred  720  accident! 
on  the  system  during  the  year,  counting  minor  injuries. 
Of  this  number  450  were  accidents  to  employees,  two  hav- 
ing been  fatal.  The  remaining  270  accidents  were  suffered 
by  the  general  public,  nine  being  fatal.  The  latter  class  of 
accidents  is  largely  attributable  to  the  fact  that  the  com- 
pany has  much  of  its  construction  work  done  by  contract, 
for  of  these  accidents  all  but  ninety-three  were  incurred  by 
the  employees  of  sub-contractors.  No  time  was  taken  froir 
work  in  343  of  the  accidents  to  employees,  while  in  th( 
remaining  105  cases  1387  days  were  lost.  The  rnaximun 
time  lost  was  187  days  for  one  employee.  Further  study  0 
the  company's  accidents  shows  that  the  maximum  numbei 
occur  between  noon  and  6  p.  m. 

On  March  15  last  the  company  started  to  lend  funds  ti 
employees  in  certain  cases  in  amounts  up  to  a  maximum  0 
$100  without  charging  interest,  a  fund  of  $1,500  being  se 
aside  for  this  purpose.  The  total  loans  under  this  arrange 
ment  have  been  forty,  aggregating  $1,860,  of  which  tei 
have  been  repaid  in  full,  leaving  thirty-four  outstanding 
aggregating  $1,113.  The  work  of  the  bureau  for  its  fir? 
year  has  cost  the  company  about  $30,000.  but  the  result 
contribute  to  increased  efficiency  and  esprit  de  corps,  an' 
the  company  expects  to  expend  about  $50,000  in  the  wor 
during  the  second  year.  Fewer  and  shorter  absences  an 
quicker  recuperation  in  case  of  illness  have  been  securec 
and  the  standard  of  employees  is  constantly  being  raise* 


Meeting  of  the  American  Physical  Society 

On  Saturday,  Oct.  18,  a  regular  meeting  of  the  .America 
Physical  Society  was  held  at  Fayerweather  Hall.  Columbi 
University,  New  York,  with  a  morning  and  an  aftemoc 
session,  at  which  the  following  papers  were  presented: 

"The    Vapor    Pressure    of    Metallic    Tungsten,"  by  D- 
Irving  Langmuir,  General  Electric  Company,  Schenectadj 
"The    Form   of   the    Ionization   by    Impact    Function,"  I 
Prof.    Bergen    Davis.    Columbia    University;    "Change  c 
State    Solid-Liquid    at    High    Pressure."   by    Prof.   P.  V 
Bridgman.     Jefferson     Physical     Laboratory,     Cambridg 
Mass.;  "Notes  on  Some  Integrating  Methods  in  .Altema 
ing-Current  Testing,"  by   Prof.   Frederick   Bedell,  Conn 
I'niversity;   "Silvered    Quartz    Fibers   of    Low    Resistan 
Obtained  by  Cathode   Spray,"  by  Prof.   Horatio  B.  Wi 
ianis,  Columbia  University ;  "The  Critical  Ranges  A2  ai 
A3  of  Pure  Iron."  by  Prof.  G.  K.  Burgess  and  Mr.  J. 
Crowe    of   the    Bureau    of    Standards;    "\    Spectrophot 
metric  Study  of  the  Absorption.  Fluorescence  and  Surfa 
Color  of  Magnesium  Platinum  Cyanide,"  by  Dr.  Franc 
G.    Wick,    Vassar    College;    "Examination   of   the  Omi 
colored  Screen  Plate  by  Means  of  Microscope  and  Sp< 
troscope."  by  Mr.  John  B.  Taylor.  General  Electric  Co 
pany,   Schenectady;   "Relativity  Theory:   General  Dym 
ical   Principles,"  by  Prof.  Richard  C.  Tolman.  Univers 
of  California:  "The,  Hall  Effect  in  Liquid  and  Solid  V 
cury,"   by   Prof.   V?"'    N.    Fenninger.   Pratt   Institute;  '  ' 
Electrolytic  Determination  of  the  Ratio  of  Silver  to  '■]' 
and  the  Value  of  the  Faradav."  bv  Messrs.  G.  W.  ^ 
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of  the  Bureau  of  Standards,  and  S.  J.  Bates,  of  the  Uni- 
versity of  Illinois;  "The  Effect  of  Amalgamation  on  tlie 
Contact  Emf  of  Metals,"  by  Prof.  F.  J.  Rogers,  of  Leland 
Stanford,  Jr.,  University;  "Relativity  Theory:  The  Equi- 
partition  Law  in  a  System  of  Particles,"  by  Mr.  Richard 

C.  Tolman,  University  of  California;  "Failure  of  Color 
Photography  by  Commercial  Screen-Plate  Methods  for 
Spectroscopic  Records,"  by  Mr.  John  B.  Taylor,  General 
Electric  Company,  Schenectady;  "Condition  Involving  a 
Decrease  of  Primary  Current  with  Increasing  Secondary 
Current."  by  Prof.  F.  J.  Rogers,  Leland  Stanford,  Jr., 
University;  "Some  Experiments  on  the  Magnetic  Field  of 
Two  Electromagnets  in  Rotation,"  by  Prof.  S.  J.  Barnett, 
Ohio  State  University,  and  "The  Effect  of  Space  Charge 
and  Residual  Gases  on  the  Thermionic  Current  in  a  High 
Vacuum,"  by  Dr.  Irving  Langmuir,  General  Electric  Com- 
pany, Schenectady. 

A  regular  meeting  of  the  society  will  be  held  in  Chicago 
on  Nov.  29,  and  the  annual  meeting  will  take  place  at  At- 
lanta, Ga.,  from  Dec.  29,  1913,  to  Jan.  3,  1914.     Prof.  A. 

D.  Cole,  Ohio  State  University.  Columbus,  Ohio,  is  secre- 
tary of  the  society. 


Chicago  Section  of  Illuminating  Engineering  Society 

At  the  meeting  of  the  Chicago  Section  of  the  Illuminat- 
I'.ng  Engineering  Society  held  in  the  rooms  of  the  Western 
Society  of  Engineers,  Monadnock  Block,  Chicago,  Oct.  15, 
\Ir.  J.  R.  Cravath  gave  a  comprehensive  review  of  the 
lapers  and  discussions  presented  before  the  recent  Pitts- 
,)urgh  convention  of  the  society,  reported  in  our  issue  of 
Dct.  4.  His  abstracts  of  the  general  sessions  were  followed 
ly  the  presentation  in  full  of  two  of  the  Pittsburgh  con- 
•ention  papers  which  were  the  work  of  Chicago  authors — 
The  Proper  Lighting  of  Show  Windows,"  by  Mr.  H.  B. 
Vheeler,  and  "Factory  Lighting,"  by  Messrs.  M.  H.  Flex- 
er  and  A.  O.  Dicker.  The  papers  were  read  by  their 
I'lUthors  and  were  illustrated  with  lantern  slides. 
i  As  announced  by  Dr.  M.  G.  Lloyd,  chairman,  future  ses- 

ons   of   the    Chicago    Section    will   be    opened   with   brief 

ctures    on    fundamental    illuminating-engineering   theory. 

ew  apparatus  and  illuminants  will  also  be  exhibited. 


Telephone  Pioneers  Meet  at  Chicago 

Fully  400  veterans  of  the  telephone  industry,  all  of  whom 
ere  engaged  in  the  business  prior  to  the  year  1890,  at- 
iOded  the  third  annual  convention  of  the  Telephone 
jOneers  of  America  held  at  Chicago  Oct.  17  and  18. 
Among  the  men  of  prominence  in  the  telephone  field 
yio  made  addresses  during  the  sessions  were  Messrs. 
'leodore  N.  Vail,  New  York,  who  is  president  of  the 
toneers'  .'\ssociation ;  Frank  H.  Bethell,  New  York,  vice- 
l,!sident ;  Bernard  E.  Siuiny,  Chicago;  Thomas  D.  Lock- 
Viod,  Boston ;  N.  C.  Kingsbury,  New  York ;  Thomas  B. 
Ifolittle,  New  York,  and  Thomas  A.  Watson,  Braintree, 
liiss.  Mr.  Kingsbury  discussed  some  of  the  problems  con- 
f|iiiting  the  telephone  industry,  enumerating  among  these 
t^  development  of  apparatus  for  long-distance  transmis- 
Sih,  securing  of  capital  for  investment  and  methods  of 
Siisfying  the  public.  Public-service  commissions,  he  de- 
cked, furnish  a  safeguard  against  unjust  rate  regulation. 
' J'ollowing  were  the  officers  elected  for  the  coming  year: 
Psident,  Mr.  Theodore  N.  Vail,  New  York  (re-elected)  ; 
fi;t  vice-president.  Mr.  Thomas  D.  Lockwood,  Boston; 
s«)nd  vice-president,  Mr.  Thomas  B.  Doolittle,  Branford, 
C(in. ;  third  vice-president.  Mr.  C.  F.  Sise,  Montreal,  Que.; 
ftirth  vice-president,  Mr.  George  E.  McFarland,  Montreal, 
Q:. ;  secretary,  Mr.  H.  W.  Pope.  New  York  (re-elected). 
™  Charles  D.  Dubois,  of  New  York,  was  elected  chair- 
"i-  of  the  executive  committee. 


On  Friday  evening  at  the  Studebaker  Theater  the  central 
group  of  Bell  companies  entertained  the  convention  with 
a  humorous  skit  based  on  the  past  and  future  of  the  tele- 
phone industry.  On  Saturday  the  delegates  had  luncheon 
at  the  Hawthorne  Works  of  the  Western  Electric  Com- 
pany, returning  to  a  banquet  at  the  Congress  Hotel  in  the 
evening. 

Informality  of  Indiana  Commission  Proceeding* 

Mr.  James  L.  Clark,  a  member  of  the  Public  Service 
Commission  of  Indiana,  in  a  recent  address  before  the 
Indianapolis  Lawyers'  Club,  commented  upon  the  lack  of 
formality  which  the  Indiana  commission  has  decided  shall 
mark  its'  proceedings.  He  said  the  very  purpose  intended 
to  be  accomplished  by  the  Indiana  law  requires  the  prac- 
tice to  be  entirely  void  of  technicalities. 

"The  public  utility  act  regulating  public  service  cor- 
porations has  added  another  corner  to  the  already  large 
field  for  the  lawyer,"  Commissioner  Clark  said.  "Some 
have  hastily  concluded  that  it  is  a  field  for  the  specialist. 
To  some  extent  that  is  true,  but  not  to  the  extent  that  some 
have  imagined.  It  will  not  require  a  specialist  to  con- 
strue the  statute.  Simplicity  is  one  of  the  strong  features 
of  the  law." 


Pittsburgh  Section,  A.  I.  E.  E. 

A  paper  by  Mr.  H.  O.  Swoboda  on  the  design,  construc- 
tion and  operation  of  electric  heating  devices  was  pre- 
sented before  the  Pittsburgh  Section  of  the  American  In- 
stitute of  Electrical  Engineers  Oct.  14,  the  meeting  being 
the  first  to  be  held  under  the  auspices  of  the  newly  elected 
officers  of  the  section,  of  which  Mr.  A.  M.  Dudley  is  chair- 
man and  Mr.  E.  R.  Spencer  is  secretary.  The  board  of 
local  directors  also  includes  Messrs.  F.  Wiley,  J.  W.  Welsh, 
W.  O.  Oschman,  G.  M.  Eaton  and  M.  C.  Turpin. 

Mr.  Swoboda  opened  his  address  with  a  review  of  the 
history  of  electric  heating  and  exhibited  a  number  of 
devices  using  resistors  of  nickel,  chromium,  etc.  During 
the  last  few  years,  said  the  speaker,  the  bare-wire  heater 
has  in  Germany  received  competition  from  the  "silundum" 
and  "silit"  heaters.  These  terms  are  trade  names  for  rods 
and  tubings  of  carbon  treated  with  silicon  vapor  at  high 
temperatures,  the  air  being  excluded.  Such  resistance 
materials  are  claimed  to  be  practically  indestructible  if  not 
used  at  temperatures  higher  than  1200  deg.  C. 

Insulated-wire  heaters  have  been  employed  for  such  de- 
vices as  heating  pads.  One  method  is  to  cover  the  resistor 
wire  with  an  insulating  material  like  enamel  or  asbestos. 
The  wire  can  then  be  disposed  without  any  attention  to 
spacing,  being  wrapped  around  vessels,  tanks,  tubes,  pipes, 
rods,  etc.,  without  further  precaution.  Another  method  is 
to  embed  the  wire  in  enamel,  cement,  fire-clay,  fire-sand, 
carborundum  or  other  fireproof  material.  In  this  way  sec- 
tions of  the  wire  are  not  only  insulated  from  each  other, 
but  the  air  is  excluded  also.  Heaters  employing  the  in- 
duction principle  were  next  shown  and  described.  These 
avoid  the  use  of  special  resistance  wires,  since  by  means  of 
eddy  currents  induced  in  the  material  or  vessel  to  be  heated 
the  heat  is  delivered  directly  where  needed.  Such  devices 
are.  of  course,  limited  to  use  on  alternating-current  circuits. 

Mr.  Swoboda  then  passed  to  a  discussion  of  resistance, 
induction  and  arc  types  of  electric  furnaces,  describing  the 
advantages  and  disadvantages  of  each. 

Forty  years  ago  the  only  resistor  materials  in  existence 
were  copper,  platinum  and  German  silver.  With  platinum 
out  of  the  question  on  account  of  its  costliness,  it  was  then 
not  feasible  to  construct  a  durable  heater  for  use  in  the 
open  air  at  a  temperature  higher  than  250  deg.  to  300  deg. 
C.  W^hen  the  copper-nickel  alloys  appeared  on  the  market 
temperatures  from  300  deg.  to  500  deg.  C.  were  made  pos- 
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sible,  and  a  little  later  the  nickel-steel  alloys  raised  the 
limit  to  600  deg.  Ten  years  ago  the  discovery  of  nickel- 
chroniiuni  alloys  extended  the  maximum  working  tempera- 
tures up  to  1200  deg.  C.  With  the  increase  of  working 
temperature  the  resistivity  of  the  materials  also  increased, 
the  specific  resistance  of  nickel  chromium  being  about  three 
times  that  of  German  silver  and  sixty  times  that  of  copper. 
A  vvcll-dcsigncd  heating  device  using  nickel-chromium  re- 
sistors will  not  burn  out. 

Mr.  Swoboda  made  a  strong  plea  for  the  standardization 
of  contact  plugs  so  that  different  makes  of  heating  devices 
may  use  the  same  type  of  attachment  plug.  There  are  now 
about  fifty  manufacturers  of  heating  appliances,  each  of 
whom  has  established  his  own  standard  plug.  A  similar 
condition  formerly  prevailed  in  Germany,  but  owing  to  the 
efforts  of  the  national  electrical  engineering  society  five 
standard  types  of  plugs  have  now  been  adopted.  In  closing, 
the  author  gave  a  number  of  interesting  figures  on  the 
cost  of  operation  of  electrical  devices  compared  with  coal- 
heated  and  gas-heated  apparatus,  and  declared  his  belief 
that  the  adoption  of  electrical  heat  for  general  use  is  bound 
to  come  ultimately. 

Discussion  of  the  paper  was  participated  in  by  Chairman 
A.  M.  Dudley  and  Messrs.  T.  S.  Perkins,  W.  L.  Waters,  E. 
E.  Rose  and  M.  C.  Turpin. 

Mr.  Perkins  divided  heating  apparatus  into  three  classes 
— necessities,  conveniences  and  luxuries.  He  declared  that 
they  have  passed  through  the  first  stage  and  are  now  in 
the  stage  of  conveniences  and  that  people  are  beginning  to 
recognize  them  as  such.  He  also  called  attention  to  the 
small  cost  of  electric  cooking  figured  as  a  percentage  of 
the  value  of  the  material  under  preparation.  For  instance, 
a  75-cent  steak  costs  only  5  cents  for  cooking.  The  reverse 
is,  however,  true  in  the  case  of  a  cereal,  which  is  costly  to 
cook.  The  speaker  predicted  that  the  investment  in  heat- 
ing apparatus  will  soon  exceed  that  in  incandescent  lamps, 
which  amounts  to  over  $10,000,000. 

Mr.  Waters  observed  that  while  electric  cooking  is  still 
in  the  class  of  luxuries,  his  own  belief  is  that  a  range  will 
soon  be  found  which  will  be  applicable  to  the  use  of  the 
man  of  moderate  means. 

Air.  Turpin  referred  to  the  success  of  central  stations  in 
selling  electrical  appliances  and  cited  the  case  of  one  whose 
peak  comes  on  Tuesday  morning  owing  to  the  town's  elec- 
tric-ironing load. 


Proposed  Sale  of  Toronto  Utilities  to  the  City 

Owing  to  franchise  stipulations  which  are  considered 
restrictive  by  the  city,  the  municipal  authorities  of  Toronto, 
and  particularly  Mayor  H.  C.  Hocken,  are  desirous  of  pur- 
chasing the  street  railways  within  the  city  limits.  These 
railways  are  nearly  all  the  property  of  the  Toronto  Rail- 
way Company,  although  portions  of  the  lines  of  the  Toronto 
&  York  Radial  Railway  Company  and  the  Toronto  Subur- 
ban Railway  Company  are  within  the  city  limits.  Sir  Wil- 
Ham  MacKenzie  is  the  president  of  the  Toronto  Railway 
Company,  and  he  and  his  associates  also  own  or  control 
the  Toronto  Electric  Light  Company.  The  Mayor  desired 
only  to  secure  the  street  railways  originally,  but  Sir  Wil- 
liam MacKenzie  refused  to  sell  the  railway  properties 
without  the  lighting  property,  so  that  the  purchase  of  both 
is  under  consideration. 

Mayor  Hocken  retained  consulting  engineers  to  make 
valuation  reports  on  the  two  sets  of  properties.  The  report 
on  street  railways  was  made  by  Mr.  Bion  J.  Arnold,  of 
Chicago,  and  Mr.  John  W.  Moves,  of  Toronto,  and  was 
made  public  on  Oct.  13.  The  report  on  the  electric-light 
property  was  made  by  Mr.  R.  A.  Ross,  of  Montreal.  It 
fixed  the  total  value  of  the  property  of  the  Toronto  Elec- 
tric Light  Company  at  $6,132,754.  The  price  asked  is 
$8,000,000,  which  leaves  $1,867,246  as  the  amount  to  be 


paid  for  the  franchise  and  the  business.  The  total  amount 
asked  for  the  street  railways  within  the  limits  of  Toronto 
is  $22,242,405.73.  However,  the  report  of  Messrs.  Arnold 
and  Moyes  fixes  the  total  value  ot  the  railways  at  $20,- 
944,478.  The  difference  in  the  case  of  the  railways  is 
caused  by  adding  other  items,  such  as  estimated  increment 
in  the  value  of  real  estate  during  the  eight  years  that  the 
franchises  have  still  to  run. 

The  report  of  Messrs.  Arnold  and  Moyes  includes  an  in- 
vestigation of  the  cost  new  and  the  present  value  of  the 
railway  properties,  as  of  July  i,  1913,  together  with  a  study 
of  the  operation  of  the  properties.  The  investigation  was 
made  to  determine  the  value  of  the  properties,  including 
rights  under  franchises  expiring  in  general  on  Sept.  I, 
1921,  in  order  to  determine  a  fair  price  in  case  the  city  de- 
cides to  purchase.  The  valuation  includes  both  physical 
values  and  intangible  values,  the  latter  being  the  estimated 
present  monetary  values  of  the  net  profits,  after  all  deduc- 
tions for  operation,  taxes  and  interest.  The  Toronto  Rail- 
way Company,  it  may  be  remarked,  has  practically  a 
monopoly  of  the  street-railway  business  of  the  city.  It 
has  been  assumed  in  the  Arnold-Moves  report  that  such 
rights  as  the  suburban  railway  companies  now  have  to 
distribute  electrical  energy  for  light,  heat  and  power  in  a 
limited  area  in  the  city  of  Toronto  shall  be  delivered  to 
the  city  if  the  properties  are  purchased. 

In  a  letter  to  Mayor  Hocken  supplementing  the  report, 
Mr.  Bion  J.  Arnold  says  that  if  suggested  conditions  are 
complied  with  he  believes  that  it  will  be  well  for  the  city 
of  Toronto  to  enter  into  the  proposed  arrangement  for  pur- 
chasing the  railways.  This  conclusion  applies,  however,  to 
the  local  conditions  only.  Mr.  Arnold  says:  "In  thus  ad- 
vising I  do  not  wish  to  be  understood  as  taking  any  position 
whatever  upon  the  broad  question  of  municipal  ownership 
and  operation  versus  private  ownership  and  operation,  but 
am  simply  advising  what  I  believe  would  be  best  for  the 
city  of  Toronto,  as  a  city,  to  do  under  the  conditions  that 
surround  it  at  present." 

In  the  Arnold-Moyes  report  the  total  value  of  the 
Toronto  Railway  Company  is  fixed  at  $20,608,036,  of  which 
$9,894,483  is  the  present  value  of  the  physical  property  as 
of  July  I,  1913,  and  $10,713,553  is  the  intangible  value  of 
the  property  as  of  the  same  date.  The  total  value  of  the 
portions  of  the  property  of  the  Toronto  &  York  Radial 
Railway  Company  within  the  city  is  placed  at  $285,298,  of 
which  $91,604  is  for  physical  property  and  $193,644  is  for 
intangible  value.  The  total  value  of  that  portion  of  the 
property  of  the  Toronto  Suburban  Railway  Company  with- 
in the  city  is  placed  at  $51,154.  Thus  the  grand  total  value 
of  all  the  railway  properties,  as  fixed  by  the  Arnold-Moves 
report,  is  $20,944478. 

In  arriving  at  the  cost  to  reproduce  the  railways  new- 
Messrs.  Arnold  and  Moyes  applied  unit  prices  to  inventory 
and  added  certain  percentages.  These  percentages,  vary- 
ing from  5  per  cent,  to  15  per  cent,  were  for  "organization.' 
"engineering"  and  "incidentals."  The  average  percentag< 
was  6.4  per  cent.  There  were  also  added  5  per  cent  for  th< 
cost  of  securing  money  and  5  per  cent  for  carrying  charge: 
during  construction  work  and  general  legal  expense. 

Depreciation  percentages  taken  in  the  Arnold-Move 
report  may  be  of  interest.  Some  of  them  are  as  follows 
Coal-handling  apparatus,  6  per  cent;  grates  and  stokers.  5 
(that  is,  10  per  cent  a  year  for  five  years,  no  further  dr 
preciation  being  figured  after  that  if  the  apparatus  is  sti 
in  use);  horizontal  tubular  boilers,  8:  water-tube  boiler 
3,5;  steel  smoke  breeching,  10;  brick  and  concrete  stack 
3;  heaters.  3  to  6;  pumps,  5:  air  compressors.  5:  Corli' 
slow-speed  engines,  3 ;  automatic  high-speed  engines.  5  to  f 
piping.  3.5 ;  generators,  4  and  5 ;  transformers.  5 :  rotar 
converters,  5 ;  switchboards  and  interior  wiring,  3 ;  ir> 
poles,  2.5  to  3;  cedar  poles,  5;  pole  brackets,  4;  woode 
cross-arms,  5 :  iron  cross-arms.  3.33 :  weatherproof  cable 
3,33;  lead  cables,  3;  transmission-line  material,  5. 
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Mayor  Hocken  appears  to  be  strongly  in  favor  of  the 
purchase  of  the  street-railway  and  electric-service  systems 
of  the  city  for  the  total  sum  of  about  $30,000,000.  The 
matter  will  undoubtedly  come  up  for  decision  by  vote  of  the 
electors  of  the  city  and,  of  course,  arrangements  will  have 
to  be  made  for  financing  if  the  project  is  indorsed  by  the 
citizens.  The  Toronto  Electric  Light  Company  has  about 
23,000  customers. 


Railway  Electrical  Engineers  at  Chicago 

By   Telegraph 

About  200  delegates,  representing  the  electrical  depart- 
ments of  the  principal  railroads  of  the  United  States  and 
the  allied  manufacturing  and  supply  interests,  attended  the 
opening  sessions  of  the  Association  of  Railway  Electrical 
Engineers'  convention,  held  at  the  LaSalle  Hotel,  Chicago, 
Oct.  21  to  24. 

Following  a  brief  address  by  President  D.  J.  Cartwright, 
electrical  engineer  of  the  Lehigh  Valley  Railroad,  the  asso- 
ciation adopted  amendments  to  the  constitution  which  will 
increase  the  list  of  eligibles,  change  the  membership  fees 
and  affect  the  voting  privileges  of  members.  The  commit- 
tee on  standard  report-forms  then  submitted  a  system  of 
reporting  the  performance  of  electrically  lighted  cars,  which 
is  designed  to  eliminate  considerable  clerical  labor  and  to 
act  as  an  automatic  check  on  the  work  done  by  the  differ- 
ent divisions  of  railway  electrical  departments.  Mr.  F.  E. 
Hutchison,  of  Chicago,  is  chairman  of  the  committee. 
Considerable  discussion  followed,  during  which  several 
members  described  the  systems  of  reporting  employed  by 
their  respective  companies.  Mr.  D.  J.  Cartwright,  Phil- 
lipsburg,  N.  J.,  explained  in  detail  the  methods  used  by  the 
Lehigh  Valley  road  in  reporting  trouble,  condition  of  stor- 
age batteries  and  electrical  inspections. 

1  Mr.  Joseph  A.  Andreucetti,  Chicago,  secretary  of  the 
association,  followed  with  the  report  of  the  committee  on 
head-end  equipment.  This  paper  contained  a  general 
analysis  of  the  construction  and  equipment  used  with  head- 
end lighting  systems  and  described  the  practice  of  several 
railroads  in  the  lighting  of  cars.  The  committee  urged 
that  a  standard  type  of  head-end  construction  be  adopted. 
The  report  was  referred  to  the  committee  on  standards  in 
order  that  such  action  might  be  recommended  if  deemed 
desirable. 

The  report   of  the  committee   on   terminal   facilities   for 
handling   car-lighting    equipment    was   next    read    by    Mr. 
George    B.    Colegrove,    Chicago.      It    described    approved 
jtypes  of  construction  and  equipment  for  battery  houses  and 
enumerated  the  kinds  of  tools  required.    Electric  soldering 
irons   and   furnaces   were   recommended   in   preference   to 
those  heated  by  gas  or  charcoal.    The  use  of  electric  trucks 
was  also  advised  for  transferring  batteries  between  cars  and 
battery  racks.     In  the  discussion  which  followed,  the  advis- 
ability of  locating  battery  houses  at  terminal  stations  and 
It  car  shops  was  brought  out.     On  account  of  the  indefi- 
"e  and  infrequent  periods  at  which  cars  are  "shopped," 
me    of    the    members    favored    terminal    battery    houses 
iither  than   those   located   in   car   shops.     About  an   equal 
nuiiber  of  members  favored  the  plan  of  cleaning  batteries 
vhen  the  cars  are  in  the  shops.     In  all  cases  it  was  con- 
eded  that  battery  work  should  be  in  charge  of  competent 
'i-ctrical   foremen.     Among  those  taking  part   in   the  dis- 
Mon  were  Messrs.  Cartwright.  Colegrove,  E.  S.  MacNab 
\Iontrea!,  D.  B.  Pastor  of  New  York,  Fred  McGary  of 
-cagn,  and  H.  C.  Meloy  of  Cleveland. 
Tuesday's   session   closed    with   a   report    from   the   com- 
■ittee  on  electric  head  lamps,  read  by  Mr.  Charles  R.  Sugg, 
hairman.    The  report  tabulates  the  laws  in  effect  in  differ- 
nt   states    regulating   the    intensity    of    locomotive    head- 
imps.    In  most  cases,  however,  the  statutes  require  certain 
itensities  at  definite  distances,  without  specifying  the  con- 


ditions under  which  these  intensities  shall  exist.  A  wide 
divergence  in  requirements  for  head-lamp  intensity  is 
shown.  The  committee  suggested  that  the  association  ex- 
press itself  as  opposed  to  laws  in  which  indefinite  specifi- 
cations are  given.  The  report  also  contains  a  general  de- 
scription of  electric  head-lamp  equipment  and  construction 
and  includes  forms  for  tabulating  head-lamp  performance 
and  maintenance.  The  general  opinion  expressed  was  that 
the  Interstate  Commerce  Commission  should  enforce  a 
federal  law  giving  head-lamp  specifications  comprehensive 
in  character.  Mr.  Suggs  explained  that  superintendents  of 
motive  power  and  master  mechanics  of  a  number  of  rail- 
roads are  investigating  this  subject  thoroughly  at  the  pres- 
ent time. 

A  complete  report  of  the  papers  and  discussions  presented 
at  the  subsequent  sessions  will  be  published  in  a  later  issue 
of  the  Electrical  World. 

The  Railway  Electrical  Supply  Manufacturers'  Associ- 
ation held  an  elaborate  exhibit  of  train  and  terminal  light- 
ing equipment  in  conjunction  with  the  electrical  engineers' 
convention.  The  display  was  considerably  larger  than  in 
previous  years,  and  each  individual  booth  indicated  the 
progress  made  in  the  development  of  appliances  for  the 
railway  field.  About  fifty  manufacturers  were  represented 
at  the  exhibition. 


Signal  Engineers  at  Nashville 

The  Railway  Signal  Association  held  its  eighteenth  an- 
nual convention  at  the  Hotel  Hermitage,  Nashville,  Tenn., 
on  Oct.  14,  15  and  16.  President  B.  H.  Mann,  of  the  Mis- 
souri Pacific,  St.  Louis,  uttered  a  word  of  warning  in  his 
opening  address.  He  said  that  a  number  of  railroads  have 
not  adopted  the  association's  standards  and  specifications. 
He  urged  individual  work  to  bring  about  wider  recognition 
of  the  approved  methods  of  signaling  adopted  by  the  asso- 
ciation. There  should  be  less  talk  about  the  relative  im- 
portance of  this  committee  or  that  and  more  missionary 
work  for  the  whole  association. 

A  minute  was  adopted  expressing  regret  at  the  sudden 
death  of  Mr.  W.  McC.  Grafton,  signal  engineer  of  the 
Pennsylvania  Lines  West  of  Pittsburgh,  on  Oct.  10.  Secre- 
tary C.  C.  Rosenberg,  of  Bethlehem,  Pa.,  reported  the 
membership  to  be  1209.  The  thanks  of  the  association 
were  extended  to  Mr.  A.  D.  Cloud,  of  Chicago,  editor  of 
the  Signal  Engineer,  and  to  the  secretary  for  special  work 
done  for  the  association. 

Alternating-Current  Signaling 

The  report  of  the  committee  on  electric  railways  and 
alternating-current  signaling  was  presented  by  Mr.  W.  Mor- 
rison, of  the  New  York  Central,  New  York,  in  the  absence 
of  Mr.  H.  S.  Balliet,  of  the  same  railroad.  Specifications 
were  presented  relating  to  an  alternating-current  automatic 
block  signal  system,  impedance  bonds  where  alternating 
current  is  used  for  car  propulsion  and  where  direct  cur- 
rent is  so  used,  single-phase  transformers  for  signaling, 
motors,  relays,  motor-generators,  switchboards,  etc.  The 
specifications  are  applicable  for  this  type  of  signaling  as 
used  on  steam  roads  as  well  as  electric  roads.  Mr.  How- 
ard, of  the  Union  Switch  &  Signal  Company,  was  called  on 
for  his  advice  on  this  rather  complicated  subject.  The 
specifications  were  adopted  for  submission  to  letter  ballot 
substantially  as  presented  except  that  at  the  suggestion  of 
Mr.  W.  H.  Elliott,  of  the  New  York  Centra!,  the  specifica- 
tions for  impedance  bonds  used  in  alternating-current  sig- 
naling on  railroads  using  alternating-current  propulsion 
were  labeled  to  show  that  they  applied  to  ii.ooo-volt  train- 
operating  systems.  It  was  also  made  clear  that  the  figures 
given  in  brackets  in  the  specifications  are  to  be  regarded 
as  tentative.  Mr.  A.  G.  Shaver,  of  the  Rock  Island,  Chi- 
cago, doubted  whether  the  art  of  alternating-current  sig- 


834 


ELECTKICAI.    WORLD 


Vol.  62,  No.  17 


Haling  has  progressed  far  enough  to  warrant  the  making 
of  recommendations  for  the  manual,  but  ncvcrtliciess  the 
committee's  specifications  were  accepted  for  letter  ballot 
as  stated.  A  largo  part  of  the  committee's  report  was  de- 
voted to  descriptive  matter  relating  to  alternating-current 
signal  systems  on  both  electric  and  steam  roads.  There 
was  no  discussion  on  this  part  of  the  report. 

Specifications  for  Wires  and  Cables 

On  recommendation  of  the  committee  on  wires  and 
cables,  some  changes  were  accepted  in  the  specifications 
relating  to  mineral-matter  rubber  compound  for  signal 
wires.  The  galvanized  messenger-wire  specifications  were 
also  revised.  New  specifications  for  enameled  copper  mag- 
net wire,  virtually  those  used  by  the  General  Electric  Com- 
pany in  making  its  own  purchases,  were  accepted  as  pre- 
sented except  that  it  is  stipulated  that  the  diameter  of  the 
core  of  the  spool  on  which  the  wire  is  wound  shall  be  not 
less  than  1.5  in.  A  letter  was  read  from  Mr.  Hugh  T. 
Wreaks,  of  the  Wire  Inspection  Bureau,  urging  a  more 
rigid  inspection  of  signal  wire. 

Storage  Battery  and  Charging  Equipment 

The  committee  on  storage-battery  and  charging  equip- 
ment presented  its  specifications  for  a  pure-lead-type  sta- 
tionary storage  battery  for  signaling.  Mr.  II.  M.  Beck,  ot 
the  Chicago  office  of  the  Electric  Storage  Battery  Com- 
pany, objected  to  the  new  dimensions  proposed  as  stand- 
ard for  lead  plates  for  stationary  signaling  batteries.  After 
some  discussion  the  drawing  and  text  references  relating 
to  these  dimensions  were  withheld  for  further  considera- 
tion, the  remainder  of  the  specifications  being  accepted  for 
submission  to  letter  ballot.  In  the  discussion  Mr.  Clarence 
C.  Bailey,  of  the  General  Electric  Company,  pointed  out 
the  necessity  of  using  auto-transformers  on  the  motor  pan- 
els of  battery-charging  equipment. 

Various  Subjects  Discussed 

The  committee  on  method  of  recording  signal  perform- 
ance (Mr.  W.  N.  Manuel,  Grand  Rapids  &  Indiana, 
chairman)  was  instructed  to  continue  its  work  of  prepar- 
ing a  revised  form.  .\  complete  report  is  expected  at  the 
stated  meeting  of  next  March. 

On  request  for  an  expression  of  opinion,  nineteen  mem- 
bers manifested  a  desire  for  an  investigation  of  low-volt- 
age switch-operating  mechanisms. 

The  wire-crossing  specifications  of  the  Association  ot 
Railway  Telegraph  Superintendents  were  indorsed.  These 
relate  to  aerial  crossings  over  railroad  rights-of-way  of 
wires  carrying  not  more  than  550  volts. 

Concluding  Business 

The  next  annual  convention  will  be  held  in  the  Hotel 
Chaniplain.  Bluff  Point.  N.  Y.,  on  Lake  Champlain,  begin- 
ning on  Sept.  22.  1914,  provided  approval  is  obtained  in 
a  letter  ballot.  The  entire  hotel  will  be  turned  over  to 
the  convention.  The  setting  ahead  of  the  date  may  avoid 
conflict  with  the  convention  date  of  the  American  Electric 
Railway  Association. 

Oflicers  were  elected  as  follows:  President.  Mr.  F.  P. 
Patenall,  Baltimore  &  Ohio;  vice-presidents,  Messrs.  T.  S. 
Stevens.  Santa  Fe.  and  W.  J.  Eck,  Southern  Railwav: 
secretary  and  treasurer,  Mr.  C.  C.  Rosenberg,  Times  Build- 
ing, Bethlehem,  Pa. 

Entertainment 

The  Signal  Appliance  Association,  composed  of  affiliated 
manufacturers  and  dealers,  did  not  make  an  exhibition,  but 
instead  gave  a  pleasing  program  of  entertainment,  consist- 
ing of  bufTet  luncheons  at  the  Hotel  Hermitage,  sight-see- 
mg  trips  and  a  theatrical  performance.  On  Oct.  17  nearly 
the  whole  party  went  to  Chattanooga,  and  here  the  supply 
men    were    entertained    by    a   trip   to    Lookout    Mountain, 


buffet  luncheon  at  the  Hotel  Patten  and  an  excursion  to 
Chickamauga  Park  and  Fort  Oglethorpe. 

The  total  attendance  at  the  convention  was  410,  includmg 
1 1  s  ladies. 


Public  Service  Commission  News 
Maryland  Co.mmission 

The  Postal  Telegraph  &  Cable  Company  has  petitioned 
the  Maryland  Public  Service  Commission  to  compel  the 
American  Telephone  &  Telegraph  Company  to  sell  its  con- 
trolling interest  in  the  Western  Union  Telegraph  Company. 
Pending  action  by  the  commission  the  Postal  company  asks 
that  the  Telephone  company  be  ordered  to  abolish  the  use 
of  names  for  calls  for  the  two  telegraph  companies.  It 
asks  that  numbers  be  substituted  and  be  used,  as  was  the 
case  several  years  ago  before  the  Telephone  company 
acquired  its  interest  in  the  Western  Union  system.  The 
Postal  company  asserts  that  discrimination  is  practised  and 
that  employees  of  the  American  company  inform  Postal  cus- 
tomtrs  that  the  hitter's  telephone  lines  are  busy  when  they 
are  free. 

New  Hampshire  Commission 

The  Public  Service  Commission  has  authorized  the  pur- 
chase of  the  Cascade  Light  &  Power  Company,  of  Berlin, 
Gorham  and  Milan,  by  the  Twin  State  Gas  &  Electric  Com- 
pany, of  Dover,  for  $240,825.  Under  the  decision  rates  in 
the  territory  involved  in  the  purchase  are  not  to  be  in- 
creased without  the  consent  of  the  board.  The  commis- 
sion has  disapproved  the  petition  of  the  Twin  State  com- 
pan)'  for  authority  to  purchase  the  Berlin  Electric  Com- 
pany for  $172,000  but  sanctions  the  transaction  at  $74,154. 
The  board  has  authorized  the  Twin  State  company  to  pur- 
chase the  Berwick  &  Salmon  Falls  Electric  Company  for 
$27,000  and  has  further  approved  the  issue  by  the  former 
of  bonds  not  exceeding  $1,232,000  par  value  to  provide  for 
the  foregoing  and  other  purchases  authorized  by  the  com- 
mission. 

Wisconsin  Commission 

The  Wisconsin  Railroad  Commission  has  authorized  the 
Wells   Power  Company,  of   Milwaukee,  to   issue  $136,000 
common  stock  and  $35,000  notes.    The  notes  are  to  mature 
ten  years  from  date  and  to  bear  6  per  cent  interest.    This 
is  the   first  certificate  granted  under  the  new  law  which 
permits  a  corporation  that  is  under-capitalized  to  raise  the 
total  of  its  outstanding  stock,  bonds,  notes  and  other  ev: 
dences  of  indebtedness  more  nearly  to  an  equality  witi; 
value  of  its  propertj".     The  commission  found  upon  in 
tigation  that  the  value  of  the  petitioner's  property,  includ 
ing  all  leases  and  a  reasonable  sum   for  working  capital 
as  $378,200.     The  sum  of   the  outstanding  stocks,  bonds 
notes,  etc..  is  $207,000.    The  difference  is  provided  for  in  th( 
stock  and  notes  which  may  now  be  issued. 

The  Wells  Power  Company  is  further  authorized  t( 
issue  $265,000  in  6  per  cent  notes,  to  be  sold  for  not  les.' 
than  75.  The  proceeds  from  the  sale  of  $190,000  of  the  note: 
shall  be  used  to  retire  $143,000  of  demand  notes  now  out 
standing,  which  were  issued  for  the  construction  and  aco'" 
sition  of  the  property  now  owned  by  the  corporation, 
proceeds  of  $75,000  of  the  notes  shall  be  used  to  pay  : 
extensions,  additions  and  improvements  to  the  plant  an. 
property. 

That  part  of  a  recent  order  of  the  commission  which  de 
nied  the  petition  of  the  Citizens'  Telephone  Company,  o 
Fau  Claire,  to  issue  and  sell  stock  to  enlarge  and  extend  th 
plant  of  the  Chippewa  County  Telephone  Company,  whic 
it  had  acquired,  has  been  declared  unlawful  in  a  decisio 
rendered  by  Judge  Stevens  of  the  Circuit  Court.  T' 
opinion  stated  that  thi  court  must  follow  the  statute  witho: 
regard  to  the  question  of  whether  it  authorizes  wasteful  an 
useless  duplication  of  plants,  and  that  the  question  is  one  fc 
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the  Legislature  and  not  the  commission  to  determine.  The 
commission  denied  the  certificate  on  the  ground  that  the 
Wisconsin  Telephone  Company  already  occupied  the  field 
and  to  permit  a  second  utility  to  enter  it  in  competi- 
tion would  be  a  violation  of  the  statutes.  Previous  to  its 
acquisition  by  the  Citizens'  Telephone  Company  the  Chip- 
pewa County  Telephone  Company  did  practically  no  local 
business. 

Massachusetts  Commission 

The  Public  Service  Commission  gave  a  hearing  last  week 
upon  its  recent  tentative  order  requiring  railway,  trolley 
and  telephone  companies  to  file  sworn  monthly  statements 
in  detail  as  to  funds  exended  for  advertising,  legal  matters, 
legislative  and  general  expenses.  Representatives  of  the 
principal  street  railways  and  telephone  companies  appeared 
in  oposition  to  the  proposed  order  on  the  ground  that  the 
cost  of  such  frequent  statements  would  far  exceed  their 
value.  Mr.  Bentley  W.  Warren,  counsel  for  the  Massa- 
chusetts Street  Railway  Association,  stated  that  no  objec- 
tions are  held  by  the  companies  to  the  purpose  of  the  order 
as  it  seems  proper  that  the  commission  should  secure  all 
desired  information,  but  that  the  board's  powers  of  ex- 
amination are  sufficient  to  enable  it  to  obtain  data  at  all 
times  and  to  any  degree  of  detail  (^esired.  Mr.  James 
F.  Jackson  opposed  the  order  on  behalf  of  the  Bay  State 
Street  Railway,  and  Mr.  E.  K.  Hall  objected  on  behalf  of 
the  New  England  Telephone  &  Telegraph  Company. 

Indiana  Commission 

The  Corydon  Light  &  Water  Company  has  petitioned  the 
Indiana  Public  Service  Commission  for  permission  to  sell 
its  electric  light,  water  and  ice  plant  to  the  Interstate  Pub- 
lic Service  Company,  which  operates  and  owns  many  of  the 
southern  Indiana  utility  companies.  The  proposed  pur- 
chase price  is  $26,500  plus  a  mortgage  indebtedness  of 
$14,500. 

The  Indiana  commission  has  ordered  the  Central  Union 
Telephone  Company  to  reduce  a  new  schedule  of  tariffs  it 
filed  for  Marion  County,  raising  the  rates  on  telephones  in 
state,  county  and  city  offices  from  $40  to  $54  per  year.  The 
latter  rate  is  the  rate  for  business  telephones.  Commis- 
sioner John  F.  McClure  declared  in  his  opinion  that  city, 
county  and  state  offices  are  entitled  to  lower  rates  than 
business  houses,  because  of  the  public  nature  appertaining 
to  their  work. 

A  committee  of  auditors  from  the  leading  utilities  of 
Indiana  was  appointed  at  a  meeting  of  presidents  and  other 
officials  of  the  companies  on  Oct.  16  to  confer  with  the 
Public  Service  Commission  of  Indiana  and  attempt  to 
leach  a  satisfactory  conclusion  in  regard  to  questions 
which  have  arisen  in  connection  with  the  proposed  uniform 
system  of  accounts. 

The  Interstate  Public  Service  Company  filed  a  petition 
before  the  commission  asking  that  it  be  allowed  to  keep 
all  of  its  books  and  records  in  its  headquarters  at  Indian- 
•ipolis.     It  controls  many  utilities  in  the  State.     It  showed 

lat  in  order  to  introduce  economies  of  service  it  needed 
■'ime  freedom  in  the  matter.  Several  officials  of  other  .sys- 
tems appeared  before  the  commission  at  the  same  time  as 
the  representatives  of  the  Interstate  company.  The  result 
of  the  meeting  was  the  appointment  of  the  committee  of 
auditors  to  meet  with  the  commission  and  its  accountants 
to  settle  the  present  difficulties  and  thereafter  to  handle 
other  questions  of  a  similar  nature  as  they  might  from  time 
to  time  arise. 

California  Commission 

The  Railroad  Commission  of  California  has  directed  the 
Pacific  Telephone  &  Telegraph  Company  to  reduce  its  rate 
for  telephone  service  within  the  city  of  San  Jose  and 
neighboring  territory.  In  its  decision  the  commission  elim- 
inates the  $5  deposit  required  for  telephone  service.     The 


commission  finds  further  that  the  company  has  been  pay- 
ing an  abnormal  percentage  of  its  gross  receipts  to  the 
parent  company,  the  American  Telephone  &  Telegraph 
Company. 

Current  News  Notes 

Commission  Form  of  Government  for  Xashville. — 
The  commission  form  of  government  succeeded  the  City 
Council  of  Nashville.  Tenn.,  on  Oct.  14.  The  latter  body 
and  its  predecessors  had  been  in  existence  more  than  100 
years.  There  are  five  commissioners.  One,  Mr.  Hilary 
E.  Howse,  is  Mayor.  Nashville  has  a  population  of  about 
175,000. 

*     *     * 

Useful  Life  and  Smashing  Point  of  Lamps. — In  re- 
porting certain  remarks  made  by  Mr.  Ward  Harrison  in 
discussing  his  own  paper  before  the  Illuminating  Engineer- 
ing Society  convention,  we  stated  on  page  619  of  our  issue 
dated  Sept.  27  that  the  "useful  life  is  independent  of  the 
energ)'  cost  or  lamp  cost."  It  was  the  "smashing  point  ex- 
pressed in  per  cent  of  the  initial  candle-power"  and  not  the 
"useful  life"  which  Mr.  Harrison  said  was  independent  of 
the  energy  cost  or  lamp  cost. 


General  Electric  Company  of  Budapest  Twenty 
Years  Old. — To  mark  the  twentieth  anniversary  of  the 
founding  of  the  Budapest  General  Electric  Company,  of 
Hungary,  Mr.  Etienne  de  Fodor,  its  general  director,  on 
Oct.  9  tendered  a  banquet  to  about  150  of  the  most  dis- 
tinguished men  of  Hungary.  Mr.  de  Fodor  received  an 
ovation  following  the  speeches  of  the  Minister  of  Com- 
merce, Baron  J.  Harkanyi,  and  others.  The  occasion  was 
a  brilliant  and  extraordinary  affair  in  which  there  was 
more  than  local  interest. 


Sixty-Ton  Electric  Cantilever  Crane. — A  large  canti- 
lever crane  is  in  use  loading  masonry  blocks  for  building 
the  harbor  at  'Valparaiso.  The  crane  lifts  its  full  load  of 
60  tons  at  a  distance  of  52  ft.  from  its  center  in  transport- 
ing blocks  from  the  railroad  to  a  barge  moored  alongside 
the  jetty.  The  lifting  motor  is  rated  at  40  brake-hp,  and 
there  are  two  separate  lifting  motions  each  capable  of  deal- 
ing with  loads  of  7.5  tons  and  operated  by  two  30-brake-hp 
motors.  This  latter  equipment  permits  the  crane  to  deal 
with  tipping  skips,  the  intention  being  that  the  skip  and  its 
contents,  weighing  15  tons,  might  be  lifted  by  the  two  7.5-ton 
hoists  operating  synchronously  and  tipped  as  desired  by 
working  them  separately,  each  hoist  being  fitted  with  an  in- 
dependent brake.  For  the  main  hoist  there  is  a  powerful 
solenoid  brake  as  well  as  rhcostatic  brake  and  a  mechanical 
emergency  brake. 

*     *     * 

Report  on  Chicago  Railroad  Terminals. — Mr.  John 
F.  Wallace,  consulting  engineer,  presented  his  report  on  the 
railroad  terminal  situation  in  Chicago  to  the  City  Council 
committee  on  railroad  terminals  on  Oct.  20.  Mr.  Bion  J. 
.A.rnold  is  to  present  a  report  soon  reviewing  Mr.  Wallace's 
findings.  Mr.  Wallace  considered  the  seven  routes  of 
steam-railroad  approach  to  Chicago  and  the  six  existing 
passenger  terminals.  He  recommends  two  general  loca- 
tions for  passenger  terminals — one  on  the  South  Side  near 
Michigan  Avenue  and  Twelfth  Street  and  one  on  the  West 
Side  near  Canal  Street  and  between  Van  Buren  and  Madi- 
son Streets.  These  would  be  in  addition  to  the  Chicago 
&  Northwestern  terminal  at  West  Madison  Street  and 
Canal  Street.  A  single  union  station  is  impracticable.  Mr. 
Wallace  recommends  that  the  pending  ordinance  for  the 
proposed     Pennsylvania-Burlington-Alton-St.     Paul    union 
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station  at  West  Jackson  Boulevard  and  Canal  Street  be 
approved.  The  depression  of  freight  tracks  is  advised  in 
certain  Jocalities.  No  reference  is  made  in  the  report  to 
the  electrification  of  railroad  terminals. 


Ontario  Water-Poweks  Under  Commission  Control. 
— At  a  recent  meeting  of  the  Ontario  Municipal  Electrical 
Association  held  in  Toronto  the  following  resolution  was 
passed  unanimously:  "In  view  of  the  comprehensive 
schemes  outlined  by  the  Dominion  government  for  the  im- 
provement of  highways  in  connection  with  the  St.  Law- 
rence River,  Welland  Canal,  I'Vench  River,  Sault  Ste. 
Marie,  Trent,  Ottawa  and  others,  involving  a  large  ex- 
penditure of  public  money,  and  in  view  of  the  extensive 
power  developments  which  are  possible  in  consequence 
thereof,  also  in  view  of  the  rapidly  increasing  power  re- 
quirements of  the  Province,  be  it  resolved  that  this  associ- 
ation request  the  Dominion  government  to  put  all  such 
water-powers  under  the  jurisdiction  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  to  be  developed  by  it  for 
the  use  of  the  municipalities  of  the  Province  for  the  benefit 
of  the  people." 

*     *     * 

Canadian  Electrical  Exijihitions. — Two  electrical 
exhibitions  will  be  held  in  Montreal  and  Toronto  respec- 
tively early  next  month.  "Canada's  First  Electrical  Ex- 
position," which  will  have  the  active  support  and  co-oper- 
ation of  the  Montreal  Light,  Heat  &  Power  Company,  will 
be  held  at  Montreal  Arena,  Nov.  i  to  8  inclusive,  and  the 
Toronto  Electrical  Show  will  be  held  in  the  Arena  Gar- 
dens, Toronto,  from  Nov.  10  to  15.  In  the  Montreal  exhi- 
bition a  representative  showing  will  be  made  by  manufac- 
turers, dealers  and  jobbers  of  electrical  supplies  and  appli- 
ances for  the  purpose  of  demonstrating  to  the  public  all 
modern  uses  of  electricity  in  the  home,  factory  and  office, 
also  in  medicine  and  surgery,  as  well  as  in  many  other 
departments.  The  purpose  of  the  Toronto  exhibition  is  to 
give  the  exhibitors  a  means  of  advertising  and  selling  to 
the  public,  including  central-station  men  and  the  entire 
electrical  trade  of  Toronto  and  the  Province  of  Ontario. 


Eggs  Fried  on  Ice.— Considerable  attention  was  attracted 
to  the  booth  of  the  Ozone  Pure  Airifier  Company  at  the 
International  Refrigeration  Exposition  by  the  demonstra- 
tion of  frying  eggs  on  ice.  This  feat  was  not  performed  to 
demonstrate  any  device  manufactured  by  the  company  but 
to  call  attention  to  the  apparatus  which  it  had  displayed 
and,  as  the  representative  in  charge  jokingly  said,  to  show 
that  even  more  difficult  things  than  purifying  air  w^ith 
ozone  can  be  accomplished.  Although  bystanders  offered 
several  explanations  of  the  phenomenon,  they  were  usually 
wrong.  As  a  matter  of  fact,  the  aluminum  plate  on  which 
the  egg  was  fried  was  heated  by  induction.  In  a  case  be- 
neath the  slab  of  ice  (which  was  2  in.  or  3  in.  thick)  was 
an  auto-transformer.  A  person  holding  his  hand  over  the 
ice  could  feel  no  heat  and  the  griddle  was  cold  to  begin 
with.  By  placing  the  aluminum  griddle  on  the  ice  over 
the  coil,  however,  alternating  currents  were  induced  to  flow 
in  it,  and  the  metal  became  heated. 


Attitude  of  Forest  Service  on  Utilization  of  Na- 
tional Forest  Lands. — In  our  issue  dated  Sept.  6,  on  page 
467,  it  was  stated,  in  connection  with  a  suit  brought  by  the 
Pacific  Gas  &  Electric  Company  against  the  Secretary  of 
Agriculture,  that  "the  Forest  Service  objects  to  further 
elevation  of  the  reservoir  on  the  ground  that  the  water  will 
overflow  parts  of  the  Tahoe  National  Forest.  It  also  op- 
poses the  construction  of  an  aqueduct  across  the  forest 
reserve."  We  have  ie.irncd  from  official  sources  that  the 
Forest  Service  does  not  object  to  the  construction  work 


which  the  company  is  doing  or  to  the  flooding  of  national 
forest  lands  for  reservoir  purposes,  provided  only  that  the 
company  will  comply  with  the  requirements  of  the  law 
under  which  such  use  of  national  forest  lands  may  be  per- 
mitted. This  the  company  has  so  far  declined  to  do,  claim- 
ing that  the  act  of  Feb.  15,  1901,  under  which  a  permit 
might  be  secured  is  unconstitutional.  The  Forest  Service 
therefore  has  not  even  had  the  opportunity  to  pass  upon 
the  question  of  issuance  of  the  permit  for  the  construction 
work  which  the  company  contemplates. 


SOCIETY  MEETINGS 

Chicago  Electric  Club. — Captain  C.  C.  Healy  of  the 
Chicago  traffic  police  addressed  the  members  of  the  Chi- 
cago Electric  Club  Oct.  16  on  the  subject  of  traffic  regu- 
lation in  Chicago's  "loop"  district,  comparing  American 
methods  with  those  of  the  police  departments  of  European 
countries. 

*  *     * 

Special  Train  to  Electric  Vehicle  Convention. — 
En  route  to  the  Electric  Vehicle  Association  convention  at 
Chicago  with  several  carloads  of  delegates  from  New  York 
City,  Boston  and  Philadelphia,  a  special  all-steel  train  is 
scheduled  to  leave  the  Grand  Central  Terminal,  New  York 
City,  at  8:02  p.  m.  Saturday,  Oct.  25,  reaching  Chicago  at 
9  o'clock  Sunday  evening.  The  fourth  annual  convention 
of  the  Electric  Vehicle  Association  of  America  will  be 
held  at  the  Hotel  LaSalle,  Chicago,  Oct.  27  and  28,  as 
announced  in  last  week's  issue,  which  reproduced  the  pro- 
gram for  the  two-day  session. 

*  *     « 

Officers  of  Signal  Appliance  Association. — At  Nash- 
ville, Tenn.,  on  Oct.  15  the  Signal  Appliance  Association 
elected  officers  for  the  ensuing  year  as  follow'S :  Chair- 
man, Mr.  W.  P.  Hawley,  New  York,  United  States  Light 
&  Heating  Company ;  vice-chairman,  Mr.  L.  T.  Thomas, 
Chicago,  General  Railway  Signal  Company;  secretary  and 
treasurer,  Mr.  F.  W.  Edmunds,  New  York,  Dressel  Rail- 
way Lamp  Works.  Executive  committee — Messrs.  W.  J. 
Gillingham,  Chicago,  Hall  Switch  &  Signal  Company; 
George  H.  Porter,  Chicago,  Western  Electric  Company; 
W.  T.  Kyle,  New  York,  Duplex  Metals  Company,  and  F. 
E.  Cameron,  Corning,  N.  Y.,  Corning  Glass  Works.  Com- 
mittee on  convention  arrangements — Mr.  E.  E.  Hudson. 
Orange,  N.  J.,  Thomas  A.  Edison.  Inc. ;  Mr.  Cameron  and 
Mr.  George  Blackmore,  New  York,  Union  Switch  &  Sig- 
nal Company.  Committee  to  confer  on  place  of  conven- 
tion— Mr.  Gillingham.  This  association  is  the  manufac- 
turers' auxiliary  to  the  Railway  Signal  Association. 

*  *    * 

Montreal  Electrical  Society. — The  winter  season  of 
the  Montreal  Electrical  Society  began  on  Oct.  6,  and  meet- 
ings will  be  held  during  the  winter  on  the  first  and  third 
Mondays  of  each  month.  Some  of  the  papers  to  be  pre- 
sented before  the  society  during  the  year  are  as  follows; 
"X-Rays,"  by  Mr.  L.  R.  McDonald,  of  the  X-Rays.  Ltd., 
Nov.  3;  "Telegraph  Talk,"  by  Mr.  W.  J.  Camp,  assistant 
manager  of  the  Canadian  Pacific  Railway  telegraph  depart- 
ment, Dec.  I ;  "Rolling  Metal  Equipment,"  by  Mr.  C.  A. 
Ablett.  general  manager  Siemens  Company  of  Canada. 
Ltd.,  Jan.  5.  Prof.  A.  M.  Gray,  of  McGill  University.  Mon- 
treal, will  address  the  society  on  Feb.  16.  "Recent  Ad- 
vances in  Illumination"  will  be  the  topic  of  Mr.  C.  A. 
Howe  on  March  2.  Mr.  W.  C.  Lancaster,  electrical  engi- 
neer for  the  Canadian  Northern  Railway  Tunnel,  has  I 
promised  a  paper,  and  Mr.  Coombes,  of  the  Babcock  & 
Wilcox  Company,  will  speak  on  "Boilers."  Mr.  F.  C.  Bar- 
rett, of  the  Canadian'  Cement  Company,  will  speak  00  | 
"Industrial  Applications."  No  dates  have  been  assigned 
to  the  last  three  speakers. 
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The  Waterside  Turbine  Station  at  Louisville,  Ky. — I 

Special  arrangement  of  condensing  equipment  in  pit  53  ft.  below 
turbine-room  floor — Labeling  of  electrical  circuits — Consolidat- 
ing the  phj'sical  equipment    of   former  competing  companies 


SINCE  the  consolidation  of  the  various  gas  and  electric 
interests  in  Louisville,  Ky.,  by  H.  M.  Byllesby  & 
Company,  the  combined  utilities  have  been  operated 
under  the  name  of  the  Louisville  Gas  &  Electric  Company. 
This  merger  represents  a  combination  of  five  electric  gen- 
erating systems,  two  of  which  were  originally  operated  by 
the  Louisville  Lighting  Company  and  the  remaining  three 
by  the  Kentucky  Electric  Company,  the  George  G.  Fetter 
Lighting  &  Heating  Company  and  the  Campbell  Electric 
Company  respectively. 

The  several  electric  distributing  systems  are  now  being 
rearranged  to  be  fed  from  the  merger  company's  Waterside 
station  ( formerly  the  plant  of  the  Kentucky  Electric  Com- 
pany) and  the  former  Louisville  Lighting  Company  station 
in  the  interior  of  the  city.  These  two  plants  will  be  con- 
nected by  tie-lines  and  the  remaining  small  generating  sta- 
tions shut  down.  Where,  as  the  result  of  the  recent 
competition,  duplicate  distribution  lines  traverse  identical 
territories  the  plans  will  be  to  continue  in  use  only  the 
newer  equipment  to  serve  the  entire  district. 

Features  of  Design  and  Construction 

Of  the  two  large  generating  plants  to  be  operated  by  the 


merger  company,  the  Waterside  station  on  the  river  front 
is  the  more  modern,  having  been  erected  only  a  year  ago. 
Designed  for  an  ultimate  rating  of  64,000  kw,  one  4000-kw 
and  one  2000-kw  turbine  unit  are  already  installed,  and 
extensive  additions  are  now  being  planned. 

From  an  engineering  viewpoint,  the  feature  of  the  for- 
mer Kentucky  Electric  Company  plant  is,  however,  its  un- 
usual arrangement  of  condenser  equipment,  made  neces- 
sary by  the  45-ft.  rise  and  fall  in  the  stages  of  the  Ohio 
River  at  Louisville.  To  meet  this  difficulty  the  e.xtraordi- 
nary  departure  adopted  was  that  of  installing  the  con- 
densers at  the  bottom  of  a  concrete  well  e.xtending  53  ft. 
below  the  turbine-room  floor,  from  which  location  they  are 
connected  with  the  turbine  exhausts  by  60-in.  pipes  dropping 
vertically  from  the  turbine  casings. 

The  plot  on  which  the  station  is  located  measures  305  ft. 
wide  and  396  ft.  long.  It  is  adjacent  to  the  Ohio  River  and 
also  to  spurs  of  the  Louisville  &  Nashville  and  Illinois  Cen- 
tral railroads,  so  that  any  one  of  these  means  may  be  used 
for  bringing  in  the  station's  coal  supply.  For  distribution 
purposes  the  plant  is  desirably  located,  being  within  one- 
half  mile  of  the  electrical  load  center  of  the  city.  Should 
it  ever  be  required  to  furnish  steam  for  district  heating,  it 
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will  also  be  within  1500  ft.  of  the  probable  center  of  de- 
mand. 

The  portion  of  the  Waterside  station  already  completed 
measures  134  ft.  witk-  and  107  ft.  long,  and  is  three  stories 
high,  not  including  its  basement  and  roof  penthouse.  The 
floors  of  the  boiler  room,  turbine  room  and  switchboard 
room  are  all  on  the  same  level.  Two  galleries  and  the  pent- 
house located  above  the  switchboard  room  are  occupied  by 
the  switch  compartments,  bus  compartments  and  lightning- 
arrester  equipment. 

Boiler  Room 

The  boiler  room  is  of  special  interest  because  of  the 
comfortably   low   temperature   maintained   under   operating 


controlled  from  the  switchboard,  which  shows  the  fireman 
the  electrical  load  which  is  being  carried  or  which  it  is  ex- 
pected to  carry,  in  order  that  demands  on  the  boilers  may 
be  anticipated.  The  rectangular  case,  6  ft.  high  and  i  ft. 
wide,  has  a  glass  front  on  which  figures  are  printed  indi- 
cating the  load  in  steps  of  500  kw.  The  figures  are  large 
enough  to  be  easily  discernible  from  the  opposite  end  of  the 
firing  room,  and  behind  each  division  is  an  incandescent 
lamp.  The  switchboard  operator  can  by  the  same  means 
inform  the  fireman  in  advance  whether  the  load  is  going 
to  increase  or  decrease  and  when  another  turbine  is  about 
to  be  started  up. 

One  250-ft.  steel  stack  arranged  centrally  with  relation 


-ELEVATION    CROSS-SECTION    OF   WATERSIDE   STATION,   SHOWING   CONDENSER   PIT  AND  CIRCUI..\TING 


conditions  due  to  its  design.  Three  batteries  of  two  boil- 
ers each  are  arranged  in  a  single  row  at  present,  but  ulti- 
mately the  building  will  be  widened  27  ft.  to  accommodate 
another  row.  The  Babcock  &  Wilcox  boilers  installed,  each 
having  5087  sq.  ft.  of  heating  surface  and  103.5  sq.  ft.  of 
grate  area,  develop  steam  at  200  lb.  pressure.  Superheats 
as  high  as  125  deg.  Fahr.  can  be  maintained  by  the  super- 
heaters installed  in  each  boiler,  although  the  degree  of 
superheat  is  varied  according  to  the  load  carried.  Each  unit 
is  equipped  with  a  chain  grate,  operable  by  either  an  elec- 
tric motor  or  a  steam  engine. 

At  one  end  of  the  firing  aisle  is  a  load-indicating  device 


to  the  existing  boilers  carries  aloft  the  combustion  gast 
This  stack  has  a  minimum  diameter  of  12  ft.  and  is  lined 
uiih  firebrick  throughout  its  entire  height.  .\t  the  bottom 
the  lining  is  6  in.  thick  and  at  the  top  4  in.  thick.  The 
space  between  the  lining  and  the  stack  proper  is  filled  with 
grout  to  prevent  the  steel  from  being  corroded  by  moisture. 
.•\s  additional  boilers  are  installed  new  stacks  will  be 
erected,  the  plan  being  to  provide  one  stack  for  each  set  of 
six  boilers. 

Roller-feed  water  can  x  supplied  either  by  two  reciprocat- 
ing pumps  or  by  a  centrifugal  pump,  all  placed  in  the  turbine 
room.     The  reciprocating  pumps  are  of  the  Worthington 
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narine  type  and  are  capable  of  delivering  275  gal.  per  min- 
ite  each.  The  four-stage  centrifugal  unit  is  driven  by  an 
\lberger  Curtis  turbine  and  delivers  450  gal.  per  minute. 
.Vater  required  for  the  boilers  in  excess  of  that  obtain- 
ible  from  the  hot  wells  is  passed  through  two  Jewel  filters, 
rhe  water  used  in  the  cooling  jackets  of  the  vacuum  pumps 
md  the  turbine  bearings  is  also  passed  through  these 
liters. 

Co.\L-H.\NDLiNG  Equipment 

As  already  mentioned,  coal  can  be  received  by  boat  or 
)y  rail,  but  facilities  for  unloading  river  barges  have  not 
■et  been  developed.  Except  during  the  recent  flood,  all 
;uel  has  been  received  by  rail,  the  cars  being  dumped  into 
:oncrete  bunkers  beneath  the  tracks.  Mounted  on  a  turn- 
able  on  the  roof  at  the  north  end  of  the  plant  and  above 
he  level  of  the  bunkers  is  an  Orton-Steinbrenner  hoist 
vith  a  1.5-CU.  yd.  bucket  which  raises  the  coal  from  the 
junkers  to   a  crusher  on  the  roof.     This  crusher  was   in- 


i        3 — CONTROL      BENCHBOARD,      SHOWING      WATTLESS      COM- 
PONENT   SWITCHES    BELOW    METERS 

SI  led  with  the  intention  that  "run-of-mine"  coal  should 
btjsed  at  some  future  time,  although  Western  Kentucky 
cc  containing  11,550  Ib.-Fahr.  heat  units  per  pound  is  be- 
in  used  at  present.  The  crusher  is  capable  of  handling 
6;ons  of  fuel  per  hour. 

j'hen  other  than  mine-run  coal  is  used  the  crusher  rolls 
ar;  separated  and  the  coal  is  allowed  to  pass  directly 
th  ugh  the  machine  onto  a  Robbins  belt  conveyor,  which 
triels  over  the  65-ton  coal  bunkers  located  above  the  boil- 
er n  the  firing  room.  This  24-in.  belt  conveyor  is  equipped 
wi,  a  traveling  tripper,  which  permits  unloading  all  the  coal 
int  one  hopper  or  unloading  into  several  in  succession. 
Thcoal  hoist,  crusher  and  belt  conveyor  are  operated  by 
22(olt,  three-phase,  wound-rotor  induction  motors.  The 
niQr  operating  the  coal  hoist  is  rated  at  112  hp,  and  the 
110  rs  on  the  crusher  and  belt  conveyor  are  rated  at  30  hp 
ani  5  hp  respectively.  Ultimately  an  elaborate  coal- 
haring  device  will  be  installed,  with  an  electric  traveling 
CfS'  spanning  the  w'hole  coal  yard. 

'"les,  as  well  as  fine  coal  which  sifts  through  the  chain 


grates,  are  delivered  to  separate  compartments  beneath  the 
grates.  In  the  basement  beneath  these  compartments  is  a 
30-in.  six-ply  belt  conveyor  which  is  at  different  times  used 
for  disposing  of  the  ashes  and  fine  coal.  A  twenty-four- 
hour  run  of  ashes  can  be  thus  disposed  of  in  fifteen  minutes. 
The  ash  conveyor  discharges  into  concrete  ash  bunkers 
outside    of   the   plant,    from   which   the    ashes   are   loaded 
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into  cars  by  the  coal  hoist,  already  referred  to  above. 
Header  Arrangement  to  Avoid  Steam  Traps 

To  avoid  the  use  of  steam  traps,  an  ingenious  arrangement 
of  drainage  for  the  high-pressure  steam  mains  has  been 
adopted.  There  are  two  steam  headers,  the  main  header 
and  the  auxiliary  header.  For  each  of  the  main  generating 
units  a  large  connection  is  taken  from  the  main  header, 
dropping  vertically  down  to  the  level  of  the  turbines  and 
then  passing  horizontally  through  the  division  wall.  From 
the  bottom  of  each  of  these  elbows  a  smaller  pipe  continues 
down  to  feed  the  auxiliary  header  located  in  the  turbine- 
room  basement. 

From  the  top  of  this  auxiliary  header  steam  is  taken  for 
all  the  auxiliaries  located  on  the  main  floor,  and  from  iti 


FIG.    6 ARRANGEMENT    OF   STEAM    PIPING    WHICH    ELIMINATES 

STEAM    TRAPS 

bottom  two  connections  are  made  to  feed  the  turbine-driven 
pumping  units  located  in  the  condenser  well.  Below  these 
pump  connections  the  pipes  continue  down  to  feed  the  slow- 
speed  reciprocating  service  pumps,  53  ft;  below  the  level  of 
the  turbine-room  floor.  All  water  thus  eventually  reaches 
the  service  pumps,  where  it  can  do  no  damage,  being  dis- 
posed of  through  their  exhaust. 
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TURBINE-ROOM    AND    CONDENSING    EQUIPMENT 

Adjoining  the  boiler  room  on  the  west  is  the  turbine 
room,  which  measures  65  ft.  wiTle  and  107  ft.  long,  having 
been  designed  for  the  immediate  installation  of  four 
4000-kw  turbo-generators.  Only  two  units  are  installed 
at  present — one  is  rated  at  2000  kw  and  the  other  at 
4000  kvv — but  it  is  expected  that  additional  sets  will  be  in- 
stalled shortly.  Both  of  the  present  units  are  2300-4600- 
volt  General  Electric  alternators,  driven  by  Curtis  horizon- 
tal turbines  running  at  1800  r.p.m.  With  the  aid  of  the 
2300-4600-volt  windings,  as  soon  as  the  high-tension  distri- 
bution district  enlarges,  the  machines  will  be  connected  to 
supply  4600  volts. 

As  already  mentioned,  the  arrangement  of  the  condens- 
ing equipment  in  this  plant  is  quite  extraordinary,  as  made 
necessary  by  the  45-ft.  rise  and  fall  in  the  level  of  the  Ohio 
River,  from  which  the  circulating  water  is  obtained.  To 
accommodate  this  varying  level,  the  main  turbine  condens- 
ers are  themselves  installed  at  the  bottom  of  a  30-ft.  con- 
crete well,  53  ft.  deep,  opening  into  the  center  of  the  tur- 
bine-room floor.  .  The  condensers  are  connected  with  the 
turbines  by  vertical  6o-in.  exhaust  lines.  The  one  pit  pro- 
vides condenser  space  for  four  turbine  sets,  as  it  was  feared 
to  excavate  additional  pits  which  might  give  the  building 
too  large  displacement  during  floods.  Details  of  construc- 
tion of  the  condenser  pit,  with  the  tunnels  for  water  sup- 
ply, are  shown  in  the  cross-section  sketch  of  the  plant  re- 
produced herewith. 

Intake  from  the  river  is  through  a  screen  well  on  one 
corner  of  the  plant  property.  This  well  is  built  of  con- 
crete and  is  situated  535  ft.  from  the  concrete  intake  cribs 
in  the  river.  Its  tunnel  connections  with  the  condenser 
pit  are  also  illustrated  by  drawings  herewith.  Two  42-in. 
concrete  pipes  extend  from  the  well  to  the  water  line  of  the 
river,  where  they  connect  to  two  cast-iron  flanged  pipes 
with  flexible  joints,  which  extend  to  concrete  cribs  located 
75  ft.  apart  in  the  river.  Here  the  pool  level  is  ordinarily 
maintained  at  412  ft.  above  sea  level  by  the  government 
dam  below  Louisville,  but  the  intake  pipes  are  so  placed 
that  they  would  remain  covered  with  water  even  if  the  dam 
should  be  carried  away  by  floods  or  ice. 

The  screen  well  is  separated  into  two  compartments  by 
a.  concrete  waJl,  each  section  connecting  with  one  of  the 
pipes  leading  into  the  river.  The  screens  are  placed  diag- 
onally across  each  compartment.  Leading  from  the  well  to 
the  condenser  pit  are  two  arched-roof  concrete  tunnnels, 
the  discharge  tube  being  superimposed  upon  the  intake 
tube.  Since  the  top  of  the  upper  tunnel  is  about  5  ft.  be- 
low low-water  mark,  the  siphon  principle  is  utilized  to  assist 
in  circulating  the  water  through  the  condensers.  By  an  ar- 
rangement of  valves,  the  pipes  leading  to  the  river  can 
alternately  be  made  intake  and  discharge  tunnels,  enabling 
sediment  that  collects  in  them  to  be  removed  by  reversing 
the  direction  of  flow. 

The  condensing  equipment  installed  in  the  pit  comprises 
a  pair  of  vertical-tube  double-pass  condensers,  each  having 
a  total  of  10,000  sq.  ft.  of  cooling  surface.  They  were 
especially  designed  for  this  plant  and  are  made  up  of  i-in. 
tubes  of  No.  18  gage,  14  ft.  9  in.  long.  Both  condensers 
were  designed  for  4000-kw  machines,  although  the  one 
used  with  the  2000-kvv  unit  contains  only  6000  sq.  ft.  of  tube 
area.  Sixty-inch  pipes  connect  the  turbines  with  the  con- 
densers, the  exhaust  steam  passing  through  a  steam  dome 
from  which  it  flows  across  the  condenser  while  the  air  is 
removed  on  the  opposite  side. 

Each  condenser  is  provided  with  an  Alberger-Curtis  tur- 
bine driving  a  20-in.  tri-propeller  circulating  pump  and  a 
4-in.  two-stage  hot-well  pump  on  the  same  shaft.  The  tri- 
propeller  pump  is  capable  of  supplying  9000  gal.  of  water 
per  minute,  and  the  hot-well  pump  delivers  200  gal.  per 
minute. 

On  the  main  floor  there  is  a  rotative  dry-vacuum  pump 
which  is  connected  with  the  condenser  by  an  8-in.  pipe. 


Tests  have  shown  that  the  circulating  pump  is  requir 
overcome  a  friction  head  of  about  7  ft.  under  normal 
ditions,  giving  a  vacuum  within  i  in.  of  the  barometer 

To  ascertain  the  condition  of  the  screens  in  the  i: 
well,  floats  are  installed  in  the  tunnels  and  connect 
graduated  tapes  brought  up  through  vertical  pipes  ti 
engine-room  floor  and  counterbalanced  by  weights, 
reading  the  tape  markings  the  difference  in  level  o 
water  in  the  pipes  is  obtained,  which  corresponds  t 
friction  head  required  to  force  water  through  the  tu 
and  screens.  It  is  hoped  to  perfect  this  apparatus,  mak 
recording  device  which  will  chart  its  own  readings. 

The  second  part  of  this  article,  which  is  to  appear 
subsequent  issue,  w-ill  describe  the  electrical  equipmei 
the  Waterside  station,  giving  a  detailed  account  ol 
switching  apparatus,  bus  layout,  facilities  for  making 
system  of  labeling  and  use  of  colored  wire,  and  other 
tures  of  special  interest  in  connection  with  the  plant. 


Electrically  Operated  Gas  Meter  at  Waterloo 

Shown  herewith  arc  the  two  station  meters  used  bi 
Citizens'  Gas  &  Electric  Company  of  Waterloo,  la., 
recording  its  output  of  illuminating  gas.  The  large  " 
meter  on  the  left  measures  only  the  "water  gas"  m 
factured,  while  the  electrically  operated  meter,  whose 
irol  mechanism  is  shown  on  the  right,  integrates  the  e 
output,  both  water  gas  and  coal  gas.  In  compai 
as  will  be  seen,  the  electrical  device  occupies  little  S] 


STATION   GAS   METERS  AT   WATERLOO^  lA. 

although  it  has  a  capacity  of  100,000  cu.  ft.  per  hour, 
times  that  of  the  huge  wet  meter.  The  electric  met( 
of  the  Thomas  type,  built  by  the  Cutler-Hammer  Manu 
turing  Company,  Milwaukee,  Wis.,  and  w-as  installed 
March.  Its  accuracy  has  been  tested  with  Pilot  tubes, 
found  satisfactory  under  varying  pressures  and  temp 
tures. 

In  its  operation  the  Thomas  meter  utilizes  the  prin 
of  heating  electrically,  through  a  small  fixed  temper* 
rise,  the  gas  traversing  its  measuring  chamber.  The 
perature  of  the  gas  before  and  after  passing  the  he; 
grid  is  determined  by  two  electric  resistance  thermom 
which  control  relays,  adjusting  the  current  flowing  thr 
the  main  heater  grid  so  that  the  temperature  differencfl 
be  held  constant  at  all  times.  The  energy  require 
maintain  constant  temperature  rise  at  various  rates  of  1 
is  thus  proportional  to  the  quantity  of  gas  passinri^,  scl 
the  electrical  power  taken  by  the  heater  becomes  an  j 
of  the  number  of  cubic  feet  of  gas  traversing  the  rl 
A  watt-hour  met^r  on  the  panelboard  reads  directi  1 
total  cubic  feet  of  gas.  and  a  curve-drawing  ammeter  r  1 
a  continuous  record  of  the  rate  of  gas  flow. 
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Application  of  Electric  Drive  in  Greenhouses 


Extensive  use  of  motors,  both  alternating  and  direct-current,  in  a 
large  floral  establishment  near  Chicago — Operation  of  refrigerating 
machines,    fertilizer    unloaders    and    pumps,    soil    mixers,    etc. 


AMONG  the  industrial  applications  of  electric  drive 
which  show  decided  economies  over  other  forms  of 
motive  power  is  the  use  of  motors  in  greenhouses. 
Constructed  as  they  are  with  only  one  story,  such  hot- 
houses are  of  necessity  distributed  over  considerable  ground 
area.  To  lay  steam  mains  sufficiently  large  to  care 
for  future  steam-engine  installations  or  to  install  addi- 
tional piping  as  new  engines  are  required  is  unsatisfactory. 
Moreover,  the  radiation  and  friction  loss  attending  such 
long  stretches  of  pipe  present  additional  objections  to  the 
use  of  steam. 

Gasoline  engines,  on  the  other  hand,  have  not  met  with 
the  approval  of  the  owners  of  some  greenhouses,  owing  to 
the  malingering  attitude  of  workmen,  who  take  advantage 
of  the  prevailing  notion  that  gasoline-engine  service  is  un- 
reliable. Instances  have  occurred  where  engine  adjustments 
have  been  purposely  tampered  with  or  an  overload  put  on 
the  engine  until  it  stopped.  Sometimes  as  many  as  twelve 
or  fourteen  laborers,  whose  continuous  occupation  depended 
on  the  operation  of  the  engine,  would  assert  that  they 
knew  nothing  about  starting  it  and  would  remain  idle  until 
the  engineer  or  a  mechanic  was  summoned  to  start  the 
machine.  The  electric  motor,  with  its  protective  devices, 
its  absence  of  any  fine  adjustments  which  can  be  tampered 
with  and  its  simplicity  of  operation,  has  therefore  been 
increasingly  applied  to  various  phases  of  the  flower  and 
plantrgrowing  industry. 

The  greenhouse  owned  by  the  Poehlmann  Brothers  Com- 
pany, of  Chicago,  is  located  at  Morton  Grove,  111.,  a  suburb 
north  of  Chicago.  The  hothouses  cover  an  area  of  about 
2,000,000  sq.  ft.  and  are  arranged  in  two  groups,  A  and  B, 
separated  by  approximately  3000  ft.  Three  heating  plants 
are  located  on  the  grounds,  two  at  Plant  A  and  one  at  Plant 
B.  Twenty-four  high-pressure  boilers  are  installed  in  these 
plants,  and  steam  pressures  of  85.5  lb.  and  5  lb.  per  square 
inch  are  maintained   for  engine  and   heating  purposes   re- 
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pi:ctively.  In  all,  1500  hp  can  be  developed  by  boilers  of 
he  water-tube  type,  and  2600  hp  can  be  developed  by  fire- 
Jbe  boilers.  Electricity  for  operating  apparatus  in  Plant 
^and  in  its  proximity  is  supplied  by  a  private  generating 
It  operated  by  the  company.  Energy  for  Plant  B  is 
nished  by  the  Public  Service  Company  of  Northern 
(iinois. 


Power  House  and  Coal-Handling  Device 

One  of  the  heating  plants  at  Plant  A,  completed  recently, 
contains  si.x  boilers  in  batteries  of  pairs,  and  space  for  six 
additional  units.  Coal  for  the  boilers  is  brought  to  the 
plant  in  freight  cars  over  a  spur  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad.  The  cars  are  pulled  up  a  7  per  cent 
grade  to  a  track  whicli  is  located  16  ft.  above  the  level  of 
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FIG.    2 MOTOR    REFRIGERATING    MACHINE 

the  firing  aisle,  and  from  this  point  are  dumped  into  bins 
Ijcneath  the  tracks.  The  coal  in  these  bins  is  accessible  for 
hand  firing  in  case  the  automatic  apparatus  which  is  used 
for  filling  the  stokers  should  fail  to  operate.  Ordinarily 
the  coal  is  hoisted  from  the  bins  to  the  overhead  bunkers 
by  electrically  operated  bucket  conveyors.  There  are  three 
of  these  conveyors,  one  for  each  pair  of  boilers.  The  coal 
is  fed  to  the  stokers  from  the  overhead  bunkers  by  gravity 
through  individual  spouts.  One  5-hp  shunt-wound  motor  is 
belted  to  a  shaft  running  the  full  length  of  the  firing  aisle. 
Any  one  of  the  coal  hoists  can  be  operated  from  this  shaft 
by  moving  a  lever  which  engages  a  friction  clutch. 

Two  30-kw,  250-volt  direct-current  Thompson-Ryan  gen- 
erators are  installed  at  Plant  A,  being  directly  connected  to 
McEwen  reciprocating  steam  engines,  each  rated  at  58  hp. 
The  generators  are  3.5  per  cent  over-compounded  and  show 
no  evidence  of  sparking  at  50  per  cent  overload.  The 
switchboard  consists  of  two  panels,  one  for  each  machine, 
on  which  are  mounted  voltmeters,  ammeters  and  the  neces- 
sary   line    switches. 

The  direct  current  thus  generated  is  transmitted  at  220 
volts  to  the  various  distribution  centers  of  Plant  A  by  over- 
head lines  carried  on  insulators  supported  on  poles  and  on 
the  peaks  of  the  hothouse  roofs.  Terminal  boxes,  connected 
with  these  distribution  lines,  are  also  located  on  the  ends 
of  the  hothouses,  about  100  ft.  apart,  so  that  electricity  is 
available  for  portable  apparatus  outside  of  the  buildings. 

Refrigeration  at  Plant  A 

The  refrigeration  apparatus  at  Plant  A  is  located  about 
icoo  ft.  from  the  generating  station  and  is  near  the  cold- 
storage  and  shipping  rooms.  A  15-ton  Linde  ammonia  com- 
pressor  driven   by   a   25-lip   General    Electric    shunt-wound 
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motor  is  installed  in  this  room.  The  motor  has  been  in 
continuous  service  for  five  years,  and  it  is  said  that  the 
repairs  iiave  amounted  to  only  80  cents  in  that  time.  Water 
for  cooling  the  ammonia  condenser  coils  is  pumped  from 
two  1300-ft.  wells  on  the  premises  by  the  air-lift  principle, 
at  the  rate  of  800  gal.  per  minute  from  each  well.  Com- 
pressed air  for  operating  the  wells  is  supplied  by  a  Bury 
compressor  belted  to  a  lo-hp  Northern  Electric  Manufac- 
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turing  Company's  shunt-wound  motor.  The  water  direct 
from  the  wells  has  a  temperature  of  about  56  dcg.  Fahr.  and 
would  be  too  cold  for  watering  the  flowers  in  the  hot- 
houses Returning  warm  water  from  the  ammonia  con- 
densing coils  is  therefore  drained  into  a  115,000-gal.  storage 
reservoir,  from  which  it  is  pumped  to  the  various  water- 
ing taps  throughout  the  greenhouse. 

Refrigeration  is  required  in  two  cold-storage  rooms,  in 
the  bloom-chilling  room,  and  for  making  artificial  ice.  Im- 
mediately after  cutting  the  flowers  it  is  necessary  to  put  the 
blooms  in  the  bloom-chilling  room,  where  the  air  is  cold 
and  dry.  This  precaution  is  necessary  in  order  to  prevent 
the  flowers  from  turning  blue  or  blighting.  An  air  draft 
is  maintained  by  a  ventilating  fan  directly  connected  to  a 
1.5-hp  Northern  Electrical  Manufacturing  Company's 
motor.    The  fan  is  inclosed  in  an  air  shaft,  in  the  outlet  of 


FIG.     4 ELECTRIC     FERTILIZER     UNLOAIIER 

which  are  calcium-brine  cooling  coils.  Belted  to  the  motor 
which  drives  the  fan  is  a  brine-circulating  pump,  which 
keeps  the  cooling  coils  at  the  proper  temperature.  The 
circulating  fan  is  capable  of  supplying  1000  cu.  ft.  of  air 
per  minute,  which  is  maintained  at  38  dcg.  Fahr. 

The  cold-storage  room  is  used  for  storing  roots  of  perish- 
able plants  or  bulbs.  This  company  imports  lily-of-the- 
valley  "pips,"  which  have  to  be  kept  in  a  cool  place.     At 


present  there  are  1000  cases,  each  containing  2000  of  these 
pips,  stored  in  the  cold-storage  rooms.  The  air  in  the  rooms 
is  kept  at  a  temperature  of  about  25  or  28  deg.  Fahr.  by 
direct-expansion  coils. 

Fertilizer  Unloader  and  Liquid  Pumps 

For  storing  the  fertilizer,  which  is  shipped  to  the  grounds 
in  freight  cars,  several  thousand  square  feet  of  concrete 
platform  are  used.  On  account  of  the  extreme  heat  gen- 
erated by  the  decomposition  of  the  fertilizer  during  the 
summer  months,  it  has  been  found  impossible  to  hire  a 
sufticient  number  of  laborers  to  unload  the  fertilizer  from 
the  cars  on  hot  days.  For  this  reason  a  motor-driven 
mechanical  unloader  has  been  devised  which  dispenses  with 
the  human  element  in  the  process  of  unloading.  Six  30-ft. 
tubular  steel  poles  were  erected  at  various  points  in  the 
fertilizer  stack  and  stranded  galvanized-iron  wire  cables 
are  stretched  from  these  poles  over  a  spur  of  the  railroad 
track  to  a  single  pole  erected  near  the  track  but  on  the 
opposite  side  from  the  other  poles.  A  "grapple  fork"  (the 
action  of  which  is  similar,  to  that  of  a  grab-bucket)  is  sup- 
ported from  wheels  which  can  be  run  along  the  cables  from 
the  car  containing  the  fertilizer  to  the  stacks.  The  grapple 
fork  is  operated  by  a  lo-hp,  220-volt  Robbins  &  Myers 
electric  motor  housed  in  a  small  wooden  .structure  erected 
at  the  foot  of  the  pole  from  which  the  six  cables  radiate. 

The  pressure  of  the  fertilizer  on  the  lower  layers  of  the 
stack  causes  the  richest  part  of  the  fertilizer  to  be  pressed 


FIG.     5 .MOTOR-DKIVEN     MylU)     FERTILIZER     PL' .Ml' 

out  in  the  form  of  a  liquid.  This  liquid  is  drained  into  a 
storage  tank  from  which  it  is  pumped  back  onto  the  stack 
to  impregnate  the  remainder  of  the  fertilizer.  The  pump 
is  of  the  centrifugal  type  and  is  operated  by  a  5-hp  Gen 
eral  Electric  motor.  A  float  switch  installed  in  the  drain 
tank  makes  the  operation  of  the  motor  entirely  automatic 

Electric  Soil  Mixers 
Different  mixtures  of  soil  and  fertilizer  are  required  for 
the  different  species  of  flowers.     To  facilitate  the  mixing 
of  the  soil,  an  electrically  operated  soil-mixing  machine  was 
designed  and  constructed  under  the  supervision  of  the  com- 
pany's engineer,  Mr.   E.   G.   Goodwin,   who  is  also  to  be 
credited  with  the  other  applications  of  motor  drive  whicH 
have  been  made.    The  latest  design  of  this  apparatus  con' 
sists  of  two  traveling  belts  and  a  rotary  mixer,  which  an 
connected  by  gears  or  chains  and  sprockets  to  a  5-hp,  220 
volt  motor.     One  of  the  belts  is  fed   with    fertilizer  an< 
earth  by  men  standing  on  each  side  of  the  machine.    Thi 
belt  conveys  its  charge  to  the  rotary  mixer,  which  in  tun 
deposits  the  mixed  material  on  the  second  belt.    The  lattc 
belt  travels  at  a  slightly  faster  speed  than  the  first  one  ? 
the  mixed  soil  occupies  more  space  than  the  original  ci 
stitucnts.    The  frame  supporting  the  second  belt  can  be  .; 
justed  in  its  position  so  that  the  mixed  soil  can  be  deposits 
on  anv  desired  stack. 
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Three  of  these  machines  have  been  constructed  by  the 
company  and  have  given  perfect  satisfaction,  whereas  sim- 
ilar machines  driven  by  gasoline  engines  were  not  satis- 
factory for  the  reason  mentioned  in  a  foregoing  paragraph. 
The  machines  are  portable  and  can  be  transported  to  any 
part  of  the  field  in  which  a  mixture  of  soil  is  desired.  The 
motor  is  inclosed  in  a  small  wooden  case  supported  on  a 
steel  frame  consisting  of  8-in.  channel  irons.  This  frame 
also  supports  the  intermediate  reduction  gears,  which  re- 
duce the  speed  from  hoc  to  90  r.  p.  m.,  and  in  addition  the 
rotary  mixer  and  the  two  ends  of  the  traveling  belts.  In 
the  case  with  the  motor  are  the  starting  switch,  with  the 
necessary  fuses,  and  the  reduction  gears.  A  terminal  box  is 
secured  to  the  outer  wall  of  the  motor  housing,  from  which 
a  cable  can  be  run  to  one  of  the  terminal  boxes  on  the 
walls  of  the  greenhouse  already  described. 

Another  mixing  machine  is  to  be  constructed  soon  and 
will  be  equipped  with  an  alternating-current  motor  which 
can  be  operated  from  the  Public  Service  mains  at  Plant  B. 
When  the  latter  is  completed  the  company  will  own  two 
alternating-current  and  two  direct-current  machines  each 
of  which  can  do  the  work  of  about  ten  men. 

Central-Service  Supply  to  Plant  B 

The   electrical    equipment   at   Plant   B    is   supplied   with 
energy  from  the  Public  Service  Company's  mains  through 
three  50-kw  General  Electric  transformers  installed  on  the 
premises.     The  voltage  is  stepped  down  from  2200  volts  to 
220-110  volts  and  is  distributed  on  lines  supported  on  insu- 
lators in  a  manner  similar  to  that  used  at  Plant  A.     The 
.applications  of  electric  drive  are  similar  to  those  at  Plant 
lA,  with  the  exception  that  Allis-Chalmers  alternating-cur- 
(rent  motors  are  used  instead  of  direct-current  motors. 
,    The  refrigerating  plant  at  Plant  B  consists  of  a   lo-ton 
jBoland  ice  machine  driven  by   a   lo-hp   wound-rotor-type 
induction   motor.     The   motor   is   equipped   with   the   usual 
starting  device  and  speed-control  apparatus.     Being  located 
n  a  vestibule  through  which  there  is  considerable  traffic. 
he  motor  is  fenced  off  from  the  remainder  of  the  hallway 
)y  a  guard  screen.     The  refrigeration  at  this  plant  is  all 
iccomplished  by  direct  expansion  instead  of  by  brine  cir- 
:uIation. 
I    All  of  the  fertilizer  used  in   Plant  R  has  to  be  conveyed 
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:igons  from  Plant  A,  as  the  railroad  spur  has  not  been 
liided  into  this  vicinity.  Practically  all  of  the  fertilizing 
^  ich  is  done  in  this  plant  is  accomplished  by  forming  a 
Mer  solution  of  the  fertilizer  and  circulating  it  through 
1-es  in  the  same  way  as  water  to  taps  located  at  different 
Bnts  in  the  greenhouse. 

Vagons  containing  the  solid  fertilizer  are  pulled  up  in- 
fied  tracks  made   of  angle   irons  and   are  unloaded   into 


tanks  25  ft.  wide,  50  ft.  long  and  7  ft.  deep.  The  contents 
of  the  tanks,  or  "boilers"  as  they  are  called,  are  submerged 
in  water  and  live  steam  is  allowed  to  circulate  through  the 
mass.  The  heat  of  the  steam  kills  any  germs  or  insects 
which  might  be  harmful  to  plants  and  the  bubbling  of  the 
steam  agitates  tiie  mass  so  that  the  water  soon  becomes  a 
saturated   solution   of   fertilizer. 

There  are  three  of  these  tanks,  and  a  separate  track  runs 
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up  over  each  one.  One  5-hp  squirrcl-cagc-  motor  is  used 
for  pulling  the  wagons  up  any  pair  of  these  tracks.  The 
motor  is  belted  to  a  shaft,  which  runs  across  the  upper 
end  of  the  tracks  and  in  turn  may  be  connected  to  the  car- 
pulling  cable  drums  by  friction  clutches.  In  case  the  fric- 
tion clutches  fail  to  release  when  a  wagon  is  pulled  to  the 
top  of  the  tracks,  a  foot  lever  is  operated  which  opens  the 
line  switch  on  the  motor. 

When  a  concentrated  solution  of  the  liquid  fertilizer  is 
obtained  it  is  drained  into  a  looo-gal.  reservoir  below  the 
surface  of  the  earth  at  the  northern  end  of  the  greenhouse. 
Over  this  reservoir  is  a  small  wooden  structure  housing  a 
motor-driven  centrifugal  pump.  The  pump  is  used  to  con- 
vey the  liquid  fertilizer  from  the  tank  to  the  different  taps 
throughout  the  Plant  B  greenhouse.  The  motor  has  a 
rating  of  30  hp,  and  the  pump  is  capable  of  supplying  300 
gal.  per  minute.  Because  of  the  regularity  of  the  flow  and 
the  absence  of  hammering  which  sometimes  accompanies 
the  use  of  reciprocating  pumps,  it  has  been  found  feasible 
to  run  the  liquid  fertilizer  mains  on  overhead  supports 
through  the  greenhouse,  and  no  vibration  has  been  noted. 

Mr.  Goodwin,  the  company's  engineer,  declares  that 
there  are  various  other  possibilities  of  applying  electric 
drive  around  a  greenhouse  and  says  that  more  improve- 
ments are  contemplated  in  the  future  at  the  Poehlmann 
plants.  In  addition  to  the  apparatus  already  mentioned, 
there  is  a  S-hp  motor  in  the  machine  shop  which  drives 
all  of  the  machines  through  belting.  The  lighting  load 
consists  of  about  600  lamps,  some  of  which  are  i6-cp  carbon 
lamps  and  the  rest  are  50-watt  tunsten  units. 


Smoke  Damage  in  Cities 

.According  to  a  recent  smoke-loss  investigation  conducted 
by  the  University  of  Pittsburgh,  the  economic  cost  of  the 
smoke  nuisance  in  Pittsburgh  is  about  $10,000,000  a  year, 
or  about  $18  per  capita  per  annum.  Mr.  John  O'Connor, 
Ir.,  author  of  the  report,  asks  the  people  of  Pittsburgh  to 
believe  that  black  smoke  is  not  the  economic  asset  that  they 
have  long  held  it  to  be.  Mr.  O'Connor  mentions  the  in- 
vestigation by  Mr.  Paul  P.  Bird,  formerly  smoke  inspector 
in  Chicago,  to  show  that  the  smoke  damage  in  that  city  is 
over  $7  per  capita  per  year,  and  the  researches  of  Mr.  E. 
P.  Roberts,  consulting  engineer,  Cleveland,  to  show  that 
the  corresponding  figure  in  that  city  is  over  $10. 
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Radiant  Energy  and  the  Eye 


Where  cner^  is  absorbed  and  how  the  fac- 
tor varies  with  luminous  efficiency  for  vari- 
ous parts  of  the  eye.      By   M.   Luckiesh 


NOT  all  the  radiant  energy  which  enters  the  eye  is 
active  in  the  process  of  producing  the  sensation  of 
light.  No  doubt  it  is  fair  to  assume  that  at  least 
this  "inactive"  energy  is  absorbed  by  the  eye  media  and 
transformed  into  heat.  This  should  cause  an  increase  in 
temperature  in  the  eye,  which  has  led  some  to  hold  that 
this  is  the  cause  of  irritation  and  fatigue.     Dr.  Sfeinmetz 
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FIG.     I TRANSMISSION     OF     VARIOUS    LAYERS    OF     WATER     COR- 
RESPONDING TO  THE  EYE   MEDIA 

says:  "The  harmful  effect  of  working  very  much  under 
artificial  illumination  is  largely  due  to  this  energy  effect." 
Others  share  this  belief,  but  the  writer  is  unaware  of  any 
data  on  the  subject  which  serve  to  support  this  conclu- 
sion. 

There  is  a  general  feeling  that  artificial  light  is  more 
fatiguing  than  daylight,  which  contains  far  less  energy  per 
lumen-second  than  the  light  from  ordinary  artificial  illumi- 
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FIG.    2 TRANSMISSION    OF    RADIANT    ENERGY    FROM    A    4-WATT- 

PER-CANDLE    CARnON     LAMP    THROUGH     VARIOUS    LAYERS    OF 
WATER 

nants.  Of  course,  if  it  be  true  that  artificial  light  under 
the  same  conditions  of  diffusion,  intensity,  surroundings, 
retinal  adaptation,  etc.,  is  really  more  irritating  and  fatigu- 
ing than  daylight,  it  is  wise  to  look  to  the  spectral  character 
of  tlio  ratliation  as  a  probable  cause.  However,  there  are 
no  actual  data  which  prove  that  artificial  light  is  more  dis- 
comforting than  daylight  when  all  conditions  excepting  the 


spectral  character  of  the  radiation  are  the  same.  Pn 
C.  E.  Ferree'  has  found  natural  light  from  windows  to 
less  fatiguing  than  illumination  from  a  glaring  installati 
of  tungsten  lamps,  but  the  conditions  were  far  different 
the  two  cases.  However,  he  has  later  stated  that  a  diff< 
ence  was  found  between  carbon  and  tungsten  lamp  install 
tions  of  the  same  character,  the  light  from  the  carb 
lamps  being  more  fatiguing. 

Any  one  familiar  with  the  spectral  distribution  of  enefi 
in  the  radiation  from  ordinary  light  sources  is  certain  tli 
less  energy  per  lumen  is  incident  upon  the  eye  as  the  tei 
perature  of  the  radiator  is  increased,  provided  that  the  lig 
is  due  to  purely  temperature  radiation.  The  computatio 
in  this  paper  will  be  confined  to  purely  temperature  radi 
tion  or  radiation  from  bodies  which  deviate  but  little  frc 
it.  Just  what  relative  amounts  of  energy  are  absorbed 
the  various  eye  media  and  how  the  amount  of  absorb 
energy  varies  with  the  temperature  of  the  source  have  n 


FIG.  3 — TRANSMISSION  OF  RADIANT  ENERGY  FROM  A  1.2 
WATT-PER-CANDLE  TUNGSTEN  LAMP  THROUGH  TA8I0' 
LAYERS    OF    WATER 

been  determined,  although  Vogt'  has  described  elaborj 
experiments  which  show  roughly  the  transmission  of  t 
eye  media  in  various  regions  of  the  spectrum.  His  resu 
roughly  confirm  the  more  refined  experiments  of  Asc 
kinass.' 

Fortunately,  Aschkinass  has  clearly  established  t 
transmission  of  the  eye  media  throughout  a  wide  spect 
range  and  has  obtained  other  data  which  enable  cert; 
computations  to  be  made.  He  found  that  the  various  f 
media  transmitted  the  visible  and  infra-red  rays  in  the  sa' 
manner  as  like  thicknesses  of  water.  The  only  discrep:- 
cies  found  were  for  the  transmission  of  the  cornea  for  ^'■ 
visible  and  "near"'  infra-red  rays.  The  differences  foundi 
that  case  he  attributed  to  the  film  which  rapidly  forms  or 
the  dead  cornea,  rendering  it  less  transparent,  for  '■ 
absorption  bands  were  well  defined  and  in  the  same  posit  i 
as  for  water. 

The  intensity  of  radiation  after  traversing  any  depth  I. 
can  be  computed  from  the  following  equation : 

/'  =  le-^ 

where  /   and  /'  are  the  original  and  final  intensitu 

•Traiij.  111.  Eng.  Soc.,  January,  1913. 
^Cracft's  Archiv..  81.  1912,  page  155. 
'Ann.  der  Phytik.  Bd.  55.  1895,  page  401. 
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spectively,  e  is  the  base  of  Naperian  logarithms,  and  «  is  aqueous  humor  and  so  on.    These  percentages  are  found  in 

:he  extinction  coefticient.     This  can  be  further  simplified  Table  II  and  plotted  in  Figs.  6  and  4  for  black  bodies  at 

for  purposes  of  calculation  thus:  temperatures    ranging    from    approximately    2000   to    5000 

/'  deg.   C.   absolute.     At   temperatures   above   5000   deg.   the 

J    —  T=e~^  ultra-violet  energy  becomes  appreciable,  so  no  computations 

are  given  for  higher  temperatures.    The  curves  would  rise 

where  T  is  the  transmission  coefficient.     If  /  is  taken  as  again  for  temperatures  beyond  5000  deg.     The  energy  of 
jnity,  of  course  the  value  of  /'  is  numerically  equal  to  the 

;ransmission  coefficient.     Aschkinass  gives  a  table  of  ex-  table  i — thicknesses  of  water  corresponding  to  various 
;inction  coefficients  for  water  for  radiant  energy  of  wave-  eye  media 

engths  from  0.45  |x  to  8.49  (x.     It  is  thus  possible  to  com-  ^^^^^^^"^^ 
)ute  the  transmission  of  the  various  eye  media   for  this  ^  Cm.  of  Water 

.  ,  ,  .       ,,-  ,.,,.,  ,  ,  Cornea 0.06 

•ange  of  wave-lengths.     Aschkmass  did  this  for  the  total  Aqueous  humor  034 

;ye  but  not  for  the  various  media.    For  the  purpose  of  com-  Crystalline  lens 0.42 

)utation  thicknesses  of  water  corresponding  to  the  various  Vitreous  humor 1.46 

;ye  media  were  taken.     These  are  reproduced  in  Table  I  Total  depth  of  eye 2 .28 

m  this  page. 

Transmission  curves  were  really  obtained  for  four  thick-  shorter  wave-length  than  0.35  [jl  radiated  from  a  black  body 

lesses  of  water,  namely,  0.06  cm,  0.4  cm,  0.82  cm  and  2.28  at  5000  deg.  absolute  was  found  to  be  3.8  per  cent  of  the 

:m.     The  first  thickness  corresponded  to  the  cornea,  the  total  energy. 

lext  to  the  cornea  plus  the   aqueous   humor,   and  so  on.  Though  the  eye  media  are  found  to  transmit  the  visible 

Dbviously  the  amount  of  energy  absorbed  in  the  aqueous  and  infra-red  rays  in  the  same  manner  as  water,  this  is  not 

lumor  is  readily  found  by  obtaining  the  absorption  of  the  true   for  ultra-violet    radiation.     Water   is   transparent  to 

irst  two  thicknesses  and  taking  their  difference.    This  was  short-wave  radiation  far  into  the  extreme  ultra-violet.     In. 
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JIGS.  4,  5   AND   6 PERCENTAGE   OF  TOTAL  RADIANT   ENERGY   ABSORBED     IN     VARIOUS     EYE     MEDIA,     WATTS     ABSORBED     IN     EYE 

ji       MEDIA    PER    LUMEN    IN    USUAL   PERCENTAGE   OF   LIGHT,   AND     PERCENTAGE     OF     TOTAL     RADIATED     ENERGY     ABSORBED     IN 
TARIOUS    LAYERS   OF   WATER 


t  general  procedure.  The  transmission  curves  of  the  four 
ti;knesses  of  water  are  shown  in  Fig.  i. 
The  next  point  of  interest  was  to  apply  these  transmis- 
S'l  curves  to  the  curves  representing  the  spectral  energy 
d  ribution  of  black  bodies  at  various  temperatures  and  also 
tchose  of  various  illuminants.  This  was  done  by  multiply- 
ir  the  ordinates  of  the  energy  curves  by  the  corresponding 
tf'ismission  coefficients.  Figs.  2  and  3  show  the  results  of 
tfc  process  with  the  energy  curve  of  a  4-watt-per-candle 
«i)on  incandescent  lamp  and  that  of  a  1.25-watt-per- 
calle  tungsten  lamp  respectively.  The  numbers  on  the 
ci/es  represent  the  thickness  of  water.  For  instance,  the 
P^entage  of  total  energy  radiated  from  the  carbon  lamp 
wi:h  is  transmitted  by  the  cornea  is  found  by  obtaining 
th'ratio  of  the  area  under  this  curve  (0.06  cm)  to  the  total 
ar  under  the  radiation  curve.  The  difference  between 
th  and  unity  gives  the  absorption  of  the  cornea.  The  same 
pr  ess  with  the  curve  0.4  cm  gives  the  percentage  of 
"igy  transmitted  by  the  cornea  and  aqueous  humor. 
Oliously  the  difference  between  the  two  transmission 
rats  gives  the  percentage  of  total  energy  absorbed  in  the 


fact,  no  noticeable  absorption  was  found  for  any  of  the- 
ultra-violet  radiation  from  the  mercury  arc  in  a  quartz 
tube.  It  has  been  concluded  by  some  that  ultra-violet  light 
is  chiefly  absorbed  in  the  eye  lens  owing  to  the  fact  that  it 
strongly  fluoresces  under  the  influence  of  these  rays.  This 
conclusion  has  been  strongly  confirmed  by  spectro-photo- 
graphic  evidence.  However,  for  black-body  temperatures 
below  5000  deg.  absolute  the  ultra-violet  rays  need  not  be 
considered  from  the  standpoint  of  the  temperature  effects 
due  to  absorption  of  this  energy.  In  Fig.  4  are  plotted  the 
percentages  of  total  black-body  energy  absorbed  by  the 
various  eye  media.  It  will  be  noted  that  for  the  cornea 
these  percentages  rapidly  decrease  with  increase  of  tem- 
perature of  the  source,  but  much  less  rapidly  for  the  aqueous 
humor,  while  the  percentages  of  absorbed  energy  are  a 
maximum  for  the  lens  and  vitreous  humor  at  about  3,SOO 
deg.  absolute.  This  would  hardly  be  foreseen  without  com- 
putation. It  is  seen  that  most  of  the  energy  is  absorbed  in- 
the  outer  portion  of  the  eye.  In  reality  this  absorption 
rapidly  decreases  as  the  depth  of  the  absorbing  layer  in- 
creases.    This,  of  course,  is  to  be  expected  from  the  ex- 


potential  character  oi  tlie  foregoing  equatiuii  relating 
thicknesses  of  the  eye  media  with  the  transmission  coeffi- 
cient. 

So  far  only  percentages  of  energy  absorbed  have  been 
considered.  However,  it  is  important  to  reduce  the  data  to 
a  common  basis,  tliat  is,  to  find  the  actual  watts  absorbed 
per  lumen.     This  was  readily  done  by  combining  the  fore- 


amount  of  short-wave  radiation.  I'his,  however,  is  not  < 
interest  here,  because  a  large  amount  of  the  short-wa^ 
radiation  would  not  be  tolerated  on  account  of  its  destrui 
tive  effect.  It  will  be  noted  that  about  thirty  times  as  muc 
energy  is  absorbed  in  the  total  eye  per  lumen  of  tungste 
light  as  per  lumen  of  light  from  a  black  body  at  5000  dei 
This  same  ratio  would  hold  approximately  for  sunlight 


TAIILE    II — PERCENTAGE    OF    ENERGY    AilSORPTION 


Percbntacb  of  Total  Energy  Absorbed  in 


VATBR  OP  OBPTU 


0.06  Cm.  0.4  Cn 


Lens         I  Vit.  Hun 


Hlaclc  twdy  at  2000  deg.  absolute 
itlaclc  body  at  2500  deg.  absolute 
Black  body  at  3000  deg.  absolute 
Black  body  at  4000  deg.  absolute 
Black  body  at  SOOO  deg.  absolute 
4-w.p.c.  treated  carbon  lamp  . . . 
1.2S-w.p.c.  tungsten  lamp 
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going  percentages  with  the  lumens  per  watt  of  the  various 
sources.  In  Fig.  6  are  plotted  the  values  of  watts  per  lumen 
for  the  black  bodies  at  various  temperatures.  Multiplying 
these  values  by  the  corresponding  values  from  the  curves 
in  l'"ig.  4,  the  actual  watts  absorbed  per  lumen  are  found  in 
each  case.  These  values  are  plotted  in  Fig.  5.  Curve  o 
represents  the  absorption  for  the  total  eye  (2.28  cm  of 
water),  curve  b  that  of  the  cornea.  Curves  c,  d  and  e 
represent  respectively  the  absorption  of  the  aqueous  humor, 
lens  and  vitreous  humor.  These  data  are  also  found  in 
Table  III.  These  curves  indicate  the  actual  power  absorbed 
in  the  eye  media  per  lumen  of  light  flux  in  the  entering 
beam.  The  computations  considered  only  a  beam  of  light 
of  such  dimensions  that  it  enters  the  pupil ;  however,  the 
exterior  portions  of  the  eye  must  absorb  much  energy  in 
rays  which  could  not  possibly  enter  the  pupillary  aperture. 
The  cornea  and  aqueous  humor,  besides  absorbing  most  of 
the  energy  in  the  useful  beam,  no  doubt  thus  absorb  a  great 
deal  more  energy. 


it  were  not  for  the  moisture  in  the  atmosphere  which  al 
sorbs  much  of  the  infra-red  rays  before  they  reach  the  ey< 
This  is  perhaps  fortunate  considering  the  enorinousl 
greater  intensities  of  illumination  encountered  in  daylighi 
For  instance,  according  to  F.  E.  Fowle,*  the  amount  0 
precipitable  water  existing  in  the  form  of  water  vapor  be 
twcen  the  top  of  Mount  Wilson  and  the  outer  limits  of  ou 
atmosphere  during  fair  weather  from  June  to  Novembei 
1910  and  1911,  was  found  to  vary  from  0.2  cm  to  2.8  cir 
The  average  quantity  present  was  0.69  cm. 

Another  point  worthy  of  consideration  is  the  energy  den 
sity  at  various  points  in  the  eye  along  the  pencil  of  rays 
Obviously  owing  to  the  optical  system  through  which  th 
pencil  passes  the  energy  density  varies  in  different  part 
of  the  eye.  Where  the  energy  is  more  concentrated  the  mor 
serious  effects  might  be  expected. 

This  paper  does  not  support  or  condemn  the  theory  tha 
the  power  absorbed  causes  fatigue  and  irritation.  It 
object  has  been  to  show  where  the  energy  is  absorbed  an 


TABLE     HI — ABSORPTION     IN     WATTS     PER     LUMEN 


Watts  per  Lumen  Absorbbd 

IN 

Source 

WATER  OP  DEPTH 

Comea 

Aq.  Humor 

Lens 

Vit.Biiii»> 

0.06  Cm. 

0.4  Cm. 

0.82  Cm. 

2.28  Cm. 

0.153 

0.04 

0.012 

0.0035 

O.OOIS 

0.247 

0.064 

0.179 

0.049 

0.0156 

0.0049 

0.0023 

0.297 

0.082 

0.186 

0.053 

0.0174 

0.0057 

0.0O27 

0.312 

0.089 

0.20 

0.061 

0.0202 

0.0071 

0.0035 

0.338 

0.101 

0.153 

0.04 

0.012 

0.003S 

O.OOIS 

0.247 

0.064 

0.026 

0.009 

0.0036 

0.0014 

0.0008 

0.05 

0.018 

0.007 

0.004 

0.0018 

0.0008 

0.0004 

0.0015 

0.007 

0.013 

0.008 

0.0028 

0.0014 

I     o.ooos 

0.0J6 

o.on 

It  is  thus  seen  that  the  outer  layer  of  the  cornea  absorbs 
a  large  portion  of  the  energy  which  is  not  active  in  produc- 
ing the  sensation  of  light,  and,  as  is  to  be  expected,  the 
absorbed  energy  per  lumen  of  light  flux  incident  upon  the 
retina  rapidly  decreases  with  increase  of  temperature  of  the 
source.  There  would  be  an  increase  again  for  tempera- 
tures higher  than   about  6000  deg.  due  to  the  increasing 


how  the  factor  varies  with  luminous  efficiency  for  varid 
parts  of  the  eye. 

The  writer  acknowledges  the  assistance  of  Mr.  Leon:' 
Krill,  who  made  many  of  the  computations  used  in  tl 
article. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


County  Newspapers  and  Twenty-Four-Hour  Service 

County  newspapers  throughout  the  central  district  of 
Kentucky  are  discarding  former  methods  of  operation  in 
favor  of  electric  drive  since  the  Kentucky  Utilities  Com- 
pany has  arranged  for  twenty-four-hour  service  to  both 
lighting  and  motor-service  customers  in  those  communities. 
The  Henry  Neius,  at  Eminence,  and  the  Anderson  News, 
at  Lawrenceburg,  have  recently  plit  in  motor-driven  equip- 
ment, and  other  papers  in  that  part  of  the  State  are  fol- 
lowing the  example  thus  set  them. 


Advertising  Slides  for  Moving-Picture  Shows 

Ever  alert  for  novel  advertising  ideas,  the  Federal  Light 
&  Traction  Company,  New  York,  recently  sent  out  to  all 
of  its  subsidiary  companies  several  sets  of  lantern  slides 
with  an  imitation  clock  attachment  for  giving  the  correct 
time.  These  slides  are  being  used  in  local  motion-picture 
theaters,  and  the  central-station  managers  report  excellent 
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LANTERN'  SLIDES  FOR  MOTION-PICTURE  SHOWS 

ipublicity  results  from  the  novelty.      A  photograph  of  one 
of  the  slides  is  reproduced  herewith. 

'  The  slides  show  the  dial  of  a  clock  with  two  small  mov- 
able hands  affixed  thereto.  In  his  booth  the  picture-ma- 
:hine  operator  ascertains  the  correct  time,  sets  the  hands 
if  the  clock  accordingly,  and  the  slide  is  then  flashed  on 
he  screen  for  the  benefit  of  the  audience. 
i  Such  moving-picture  shows  are  well  supported  by  women, 
'nost  of  them  without  watches,  and  the  clock  slides  are  of 
alue  in  giving  the  correct  time.  Patrons  carrying  watches 
iften  strain  their  eyes  in  the  darkness  trying  to  read  from 
heir  own  timepieces,  so  that  the  slides  are  greatly  appre- 
iated  by  this  class  of  the  public.  The  advertising  value 
'f  the  slides  to  centra!  stations  can  therefore  readily  be 
cen. 


The  Levi  Perfection  Slide  Company,  1560  Broadway, 
New  York,  controls  the  patent  to  the  clock  slide,  although, 
according  to  Mr.  H.  W.  Alexander,  publicity  manager  of 
the  Federal  company,  the  cost  of  the  slides,  notwithstanding 
that  they  are  protected  by  patent,  is  very  low. 


Peak-Period  Supply  to  Municipal  Plant 

Arrangements  are  being  discussed  between  the  munic- 
ipal lighting  board  of  Westfield,  Mass.,  and  the  Am- 
herst Power  Company  for  the  purchase  of  hydroelectric 
energy  by  the  town  plant  between  the  hours  of  5  p.  m. 
and  8  a.  m.  The  growth  of  electrical  service  at  West- 
field  has  forced  the  board  to  consider  plans  for  either 
purchasing  additional  service  or  securing  an  appropri- 
ation of  $25,000  for  a  new  turbo  unit  boiler  and  chim- 
ney installation  at  the  local  station.  The  power  com- 
pany offers  to  deliver  electricity  to  the  town  at  1.3  cents 
per  kw-hr.,  the  cost  of  manufacture  at  the  municipal  plant 
being  now  2.2  cents. 

According  to  the  plan  which  is  now  undergoing  considera- 
tion, the  town  will  appropriate  $8,000  for  the  construction 
of  a  receiving  transmission  line  between  the  local  plant  and 
the  town  boundary,  where  a  750-kw  transformer  and  me- 
tering station  will  be  located.  The  Amherst  company  will 
deliver  energy  to  the  town  at  13,200  volts.  By  running 
the  town  plant  on  a  nine-hour  daily  shift  during  the 
period  of  its  greatest  economy  of  operation  and  pur- 
chasing energ},'  for  the  remaining  fifteen  hours  each  day, 
it  is  estimated  that  the  municipality  will  save  at  least 
$2,000  per  year  in  the  operating  and  other  expenses  con- 
nected with  the  municipal  installation. 


Cost  of  Repairs  and  Maintenance  of  Electric  Trucks 

Following  an  inquiry  conducted  from  the  office  of  this 
journal  among  central-station  companies  that  operate  elec- 
tric vehicles  in  their  own  service,  the  accompanying  figures 
have  been  chosen   from  the  returns  received  in   reply  to 

COST    OF    REPAIRS    AND    MAINTENANCE    OF    ELECTRIC    TRUCKS 


Average 
Miles 

Day 

Cost,  inICents  per  Mile 

Batter- 

Tires 

Car 

7 
20 
16 
21 
IS 
18 
22 

3S 

35 

2.9 
8  « 
5.6 
3.9 
14.6 
l.S 
3.2 

2.8 

2 

1.1 

1 

2.1 

1.7 

3.9 

0.9 

6.7 

2.5 

1.9 

750  lb.  delivery  wagon,  lead  cells. . . . 

0.5 

2.9 

3000-lb,  truck,  nickel-iron  cella 

3.9 

Five  care  and  trucks,  3000-lb.  to  700- 
Ib.,  lead  and  nickel-iron  cells 

Thirtsen  care  and  trucks,  750-lb.  to 
4000-lb..-.lead,  and  nickel-iron  cells. 

1.0 
2 

questions  concerning  unit  costs  per  mile  for  the  mainte- 
nance and  repairs  of  batteries,  tires  and  cars.  The  results 
as  tabulated  show  little  consistency,  for  the  cars  referred 
to  were  performing  a  variety  of  service  and  were  working 
under  various  conditions  of  paved  streets,  steep  grades,  etc. 


In  the  instances  where  tlie  battery-repair  charge  was  high 
ii  was  usually  noted  that  renewals  or  extensive  replace- 
ments of  plates  and  parts  had  been  made. 

To  secure  significant  maintenance  results  it  is,  of  course, 
desirable  that  all  parts  of  the  equipment  should  liave  pre- 
viously gone  through  an  entire  cycle  of  renewal,  including 
the  replacing  of  tires,  renewal  of  cells,  repainting,  etc. 
Such  a  complete  cycle  requires  in  any  event  from  two  to 
three  years  of  service,  and  it  affords  the  only  basis  on 
which  to  place  a  conservative  estimate  of  electric-vehicle 
operating  costs.  Until  the  improved  modern  electric  truck 
is  a  little  older  in  commercial  use  it  will  be  difficult  to 
obtain  such  figures  in  numbers  which  make  possible  useful 
comparisons. 


Refrigeration  and  Central-Station  Service 

At  the  last  session  of  the  fourth  section  of  the  Interna- 
tional Congress  of  Refrigeration  held  in  Chicago  on  Sept. 
2^  Mr.  Charles  J.  Carlsen,  of  the  contract  department  of  the 
Commonwealth  Edison  Company,  read  a  paper  entitled 
"Refrigeration  in  Central-Station  Service."  He  said  that 
in  Chicago  alone  there  are  at  present  nine  large  ice-making 
plants,  with  an  aggregate  rating  equivalent  to  1900  tons  of 
refrigeration  and  a  connected  load  of  3628  hp,  supplied 
with  energy  by  the  central-station  company.  In  addition, 
refrigerating  machines  of  various  sizes,  having  a  rating  of 
about  2625  tons  and  a  connected  load  of  about  5500  hp,  are 
operated  by  central-station  electrical  energy.  The  total  of 
this  central-station  load  in  Chicago  is  4525  tons  of  refrigera- 
tion and  9128  hp. 

Mr.  Carlsen  pointed  out  that  the  most  difficult  re- 
frigerating business  for  the  central  station  to  obtain  to- 
day is  undoubtedly  that  where  exhaust  steam  may  be  used 
as  a  by-product.  But  only  a  short  time  ago  a  large  packing 
concern  in  Chicago  "signed  up"  for  central-station  service 
covering  not  only  its  refrigerating  equipment  but  electric 
service  for  its  entire  factory  as  well.  Here  the  saving  in 
investment  and  operating  expenses  more  than  ofTset  the 
exhaust-steam  value.  Excessive  value  is  sometimes  given 
to  exhaust  steam ;  engineers  are  learning  more  about  such 
things  from  day  to  day.  Even  the  absorption  plant  is  not 
immune  from  central-station  influence.  A  recent  investi- 
gation of  a  loo-ton  (duplicated)  absorption  plant,  with  all 
auxiliaries  electrically  operated  from  an  isolated  plant, 
showed  an  annual  saving  of  nearly  $500  when  the  entire 
plant  was  operated  from  the  central  station.  This  saving 
was  exclusive  of  overhead  charges. 

Some  of  the  advantages  of  central-station  electric  service 
cannot  be  set  down  in  dollars  and  cents.  This  refers, 
among  other  things,  to  continuity  of  operation  and  readi- 
ness-to-serve twenty-four  hours  of  every  day  throughout 
the  year.  Simplification  of  bookkeeping  and  general  super- 
vision are  items  seldom  taken  into  account  but  recognized 
by  customers  after  they  have  been  on  central-station  service 
for  a  time.  Another  advantage  is  that  the  customer  has 
the  advice  and  assistance  of  technical  and  engineering  men 
in  working  out  his  problems.  Again,  the  installation  of 
equipment  can  usually  be  made  in  a  manner  suitable  to 
available  space  requirements.  Furthermore,  with  electric 
operation  it  is  possible  to  meter  the  various  loads  so  as  to 
determine  absolutely  the  cost  of  operation  in  each  branch 
of  the  industry. 

The  author  concluded  bj'  giving  tabulated  data  on  sev- 
eral refrigeration  and  ice  plants  in  various  parts  of  the 
country  using  central-station  service. 

Mr.  A.  B.  Grubmeyer,  of  the  Consolidated  Gas.  Electric 
Light  &  Power  Company,  Baltimore,  opened  the  discussion. 
In  considering  the  possible  use  of  central-station  energy 
he  said  that  owners  of  refrigeration  and  ice  plants  should 
give  careful  consideration  to  three  points.  These  are  the 
present  tendency  toward  increase  in  the  cost  of  labor,  the 
tendency  toward  increase  in  cost  of  fuel,  and  the  general 


agitation  in  relation  to  smoke  nuisance  and  the  allied  an- 
noyances of  coal  haulage  and  ash  cartage.  The  tendency 
in  the  case  of  electric  service  is  toward  lower  rales.  The 
ice  manufacturer  need  have  little  fear  that  central-station 
rates  will  be  increased.  In  Baltimore  the  company  will 
take  contracts  for  five,  ten  or  twenty  years  with  a  guaran- 
tee that  the  rates  will  not  be  increased  during  that  time, 
also  pledging  the  customer  that  he  shall  get  the  benefit  of 
any  reduction  in  rates  that  may  be  made.  Where  central- 
station  energy  is  used  the  amount  of  labor  required  in  the 
machine  end  of  ice  plants  is  relatively  small,  l-urthermore. 
it  is  possible  to  locate  plants  in  many  residential  districts 
where  steam  plants  would  not  be  tolerated.  Mr.  Grub- 
meyer said  that  there  seems  to  be  a  tendency  toward  the 
use  of  the  raw-water  can  system  of  producing  artificial  ice. 
Most  large  cities  have  a  practically  pure  water  supply,  and 
satisfactory  ice  should  result  from  the  freezing  of  this 
water. 

Mr.  Carlsen  commented  on  the  fact  that  the  Common- 
wealth Edison  company  in  its  studies  leading  up  to  the 
present  contract  offered  to  ice  manufacturers  had  discov- 
ered that  the  80-ton  plant  is  the  most  economical.  This 
size  of  plant  forms  the  basis  of  the  figures  offered  in  the 
existing  form  of  contract.  It  is  an  interesting  coincidence 
that  Mr.  Peter  Neff,  consulting  refrigeration  engineer  of 
Canton,  Ohio,  in  his  paper  read  at  the  congress  on  "The 
Cost  of  Manufacture  in  Distilled-Water  Ice  Plants,"  also 
found  that  the  80-ton  plant  is  the  most  economical  to 
operate,  all  things  considered. 

Mr.  R.  H.  Tait,  of  St.  Louis,  a  consulting  refrigeration 
engineer,  said  that  if  the  central-station  companies  would 
guarantee  the  cost  of  energy  for  a  term  of  years  that  fact 
would  certainly  have  considerable  weight  with  owners  of 
plants.  However,  it  is  to  be  remembered  that  the  owners 
have  to  consider  the  cost  of  their  existing  steam  plants. 
As  to  raw-water  versus  distilled-water  ice,  Mr.  Tait  re- 
marked that  the  question  as  to  which  type  of  plant  is  to  be 
used  is  determined  by  commercial  considerations  entirely. 
In  some  places  it  is  cheaper  to  distil  water  than  to  put  in 
a  raw-water  plant.  In  other  cases  good  ice  can  be  obtained 
and  the  question  of  purity  of  the  ice  obtained  from  one 
system  as  compared  with  the  other  does  not  enter  into  the 
problem  to  any  great  extent. 

Mr.  Carlsen  remarked  that  there  are  more  distilled-water 
ice  plants  electrically  operated  in  Chicago  than  raw-water 
plants. 

Mr.  Tait  made  the  point  that  the  low  rates  offered  by  the 
central-station  companies  in  large  cities  are  not  available 
in  the  smaller  towns. 

Mr.  Peter  Neff,  of  Canton.  Ohio,  said  that  each  refrigera- 
tion or  ice  plant  must  be  studied  on  its  own  merits  as  to 
power  requirements,  as  well  as  in  relation  to  other  con- 
ditions. The  purchase  of  electrical  energy  will  receive  con- 
sideration from  many  engineers  wherever  possible. 


Selling  Display  Window  Lighting  "on  Trial"J 

The  method  of  the  "free-trial  offer,"  which  has  proved 
so  successful  in  other  forms  of  merchandising,  has  been' 
extended  by  the  Denver  Gas  &  Electric  Light  Company  to 
the  promotion  of  electric  show-window  lighting. 

.^fter  getting  permission  from  the  proprietor  or  manager 
of  a  given  business  establishment  to  allow  a  trial  window- 
lighting  installation  to  be  put  in  his  store,  the  company  il 
patches  one  of  its  wiremen  to  the  job  with  instructions 
follow  the  wishes  of  the  owner  in  the  arrangement  of  the 
lamps.  Installations  are  in  this  way  made  in  stores  even 
where  no  service  is  yet  available,  the  window  lighting  being 
temporarily  supplied  through  stage  cables  connected  to  the 
service  mains  outside.  .. 

The  display  lighting  is  then  operated  on  trial  for  a  week. 
during  which  period  a  man  is  stationed  outside  the  store  tc 
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lount  both  the  number  of  passers-by  and  the  number  of  those 
,vho  stop  to  look  in  the  window.  These  data,  when  com- 
jared  with  similar  data  taken  before  the  window  illumina- 
;ion  was  installed,  invariably  furnish  conclusive  evidence  of 
;he  value  of  electric  show-window  lighting  in  increasing 
:he  sales  of  merchants  who  install  it. 


Electric  Cooking  with  a  Unity-Load-Factor  Range 

At  the  recent  Cedar  Point  convention  of  the  Ohio  Elec- 
ric  Light  Association  an  interesting  talk  and  demonstra- 
ion  of  electric  cooking  by  the  stored-heat  principle  was 
;iven  by  Mr.  M.  E.  Turner,  contract  agent  for  the  Cleve- 
and  Electric  Illuminating  Company.  The  cooking  outfit 
)n  exhibition  during  the  convention  consisted  of  one  300- 
vatt  range,  two  300-vvatt  stoves  and  one  200-watt  coni- 
lartment  cooker.  Ten  of  these  sets  were  built  by  hand  at 
he  General  Electric  Company's  factory  and  have  been  dis- 
ributed  among  as  many  central  stations  in  the  United 
states  for  demonstration  purposes.  The  outfit  shown  was 
nstalled  and  used  in  Mr.  Turner's  home  in  Cleveland  for 
hree  months,  during  which  time  all  of  the  family  cooking 
vas  done  by  means  of  electricity. 

The  continuously  connected  stove  is  about  the  size  of 
in  ordinary  gas  range,  and  contains  an  oven  but  no  griddle 
leaters.  The  oven  interior  is  lined  with  an  iron  casting 
bout  I  in.  thick  which  stores  the  heat  received  during 
wenty-four  hours  of  the  day  from  a  heating  cartridge  in- 
erted  from  the  back  of  the  range  and  sealed  to  prevent 
leat  radiation.  Between  the  casting  and  the  outer  casing 
if  the  stove  there  is  placed  about  2  in.  or  3  in.  of  heat- 
nsulating  material.  At  the  top  of  the  oven  is  a  broiling 
evice  which  consists  of  an  lioo-watt  grid-heating  unit, 
"he  switch  controlling  the  broiler  is  located  under  the 
ven  door  in  such  a  position  that  the  latter  cannot  be 
losed  without  shutting  off  the  broiler  element,  the  heat 
f  which  might  prove  destructive  in  the  tightly  closed 
ven.  With  continuous  supply  of  energy  to  the  regular 
I'en  heater,  a  temperature  of  600  deg.  Fahr.  is  main- 
ined  in  the  oven. 

Each  of  the  two  300-watt  stoves  are  vertical  cylindrical 
)dies  containing  about  190  lb.  of  cast  iron  apiece,  which 
used  to  store  the  heat  continuously  supplied  by  a  heat- 
g  unit  placed  near  the  bottom  of  the  stove.  The  cast- 
g  terminates  at  the  top  of  the  stove  in  a  sort  of  griddle 
which  the  various  cooking  utensils  can  be  set.  When 
■:  stove  is  not  in  use  a  hinged  insulated  cover  prevents 
liiation  of  heat  from  the  iron  casting. 
The  compartment  cooker  is  in  outward  appearance  sim- 
ir  to  the  stoves,  but  when  the  insulating  cover  is  raised, 
t'  cavity  in  which  to  set  the  compartment  cooking  uten- 
'    is  seen. 


Central-Station   Steam-Heating   Costs  Under 
Average  Conditions 

|)ata  on  operation  of  combination  steam-heating  and 
e>ttric-lighting  plants  showing  steam-heating  au.xiliaries 
'tie  highly  profitable  and  desirable  were  presented  at  a 
ftmt  convention  of  the  Atlantic  Gas  &  Electric  Company 
b^Mr.  W.  H.  Yeomans,  of  the  Eastern  Pennsylvania 
P.'er  Company.  Easton,  Pa.  His  figures,  given  in  the  ac- 
Cf'panying  table,  were  taken  from  the  daily  report  of  an 
E  tern  central  station  where  the  revenue  derived  from  the 
sa  of  steam  for  heating  paid  the  total  operating  cost  of 
'h  .station  for  the  month  and  left  a  net  balance  of 
$1 50.23. 

side  from  direct  profit,  as  exemplified  above,  the  com- 
''"tion  station  has  the  advantage  that  it  can  offer  steam- 
neing  service  to  the  owner  of  an  isolated  plant  when  an 
'ft  is  being  made  to  solicit  his  electrical  load.     In  many 


instances,  said  Mr.  Yeomans,  this  point  has  been  im- 
portant in  enabling  solicitors  to  close  contracts  shutting 
down  isolated  plants. 

At   present   there   is   no   set   rule   governing  charges    for 
steam-heating  service,  but  the  price  is  controlled  in  many 

DATA    FROM    DAILY    REPORT 

General  Data. 

Average  temperature  in  deg.  Fahr.  for  November 43 

Electrical   output    in    kw-hr 159,630 

Water   evaporated   in    lb 19,289,000 

Steam   sold   in   lb 10,772,000 

Cost  Dat.\ 

1161.76  tons  of  coal  at  $2.14 $2,486.16 

Labor  cost  at  plant 1 ,032.62 

Superintendence  and  maintenance 168.64 

Total   cost   of   operation $3,687.42 

Keceipts   from   steam   sold 4,847.65 

Balance   $1,160.23 

communities  by  the  cost  of  coal.  In  some  places  rates  per 
1000  lb.  of  steam  are  based  on  a  charge  of  o.i  of  the  cost 
of  I  ton  of  coal,  for  it  is  estimated  that  the  average  isolated 
plant  will  evaporate  about  5  lb.  of  water  per  pound  of 
coal.  But  the  rates  from  this  charge  would  heat  the  cus- 
tomer's building  for  practically  the  cost  of  his  fuel  bill,  and 
in  adtlition  he  would  receive  all  of  the  benefits  derived 
from  the  central-station  service.  In  view  of  this  fact,  the 
author  thought  that  rates  based  on  such  a  charge  were 
too  low. 


Advertising  on  the  Battery  Box 

Not  a  few  of  the  central  stations  and  merchants  using 
electrical  vehicles  have  already  appreciated  the  merits  of 
the  battery  box  as  an  advertising  display  space,  although  in 
many  instances  the  inscription  consists  merely  of  the  words 
"Electric  Wagon."  The  Pittsfield  (Mass.)  Electric  Com- 
pany  has  lately   taken   up   the  electric-vehicle  cause   with 


THE    liATTERY    UOX    AS    AUVEKTI.SING   SPACE 

enthusiasm,  and  the  accompanying  photograph  illustrates 
how  by  adding  the  words  "Economical"  and  "Reliable"  on 
the  side  of  the  battery  box  of  one  of  the  company  delivery 
wagons  the  public  is  constantly  reminded  of  these  two  most 
important  attributes  of  the  electric  automobile.  The  cost 
of  thus  emphasizing  the  advantages  of  the  electric  machine 
is  probably  less  than  25  cents  a  year.  While  there  is  nothing 
unique  about  this  method  of  advertising  it  is  so  often  neg- 
lected as  to  warrant  mention  at  this  time. 


[llumination  and  Wiring 

Battery-Room    Wiring    of  EMectric-Vehicle   Factory 

By  T.  VV.  Poppe 
B\  building  an  extension  equal  in  size  to  the  {orniiT  bat- 
tery room,  which  was  of  quite  recent  construction,  having 
been  completed  in  191 1,  the  General  Vehicle  Company, 
Long  Island  City,  has  recently  increased  its  floor  area  two- 
fold.    The   electrical   equipment   was   also   doubled.      Two 
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Fir,,     I SWITCH  liO.XRl)    FOR    CONTKOLLING    CHARCI.Nd    OUTLETS 

IN    THE    BATTERY-FORMING   ROOM 

45-kw  motor-generator  sets  were  installed  to  supply  direct 
current  at  no  volts  to  the  busbars  of  the  switchboard  in 
the  battery-forming  and  charging  room.  The  main  switch- 
board, containing  the  controlling  apparatus  for  the  motor- 
generator  sets,  is  illustrated  in  Fig.  3.  This  view  also  partly 
shows  one  of  the  motor-generator  sets.  At  the  right  are 
to  be  seen  six  rheostats  constructed  as  one  unit,  each  rheo- 
stat  being  controlled   bv   one    of    the     sinirle-polr    circiilt- 


FIG.     2 BATTERY-FORMING     ROOM 

breakers  on  the  bottom  of  the  first  panel.  Directly  over 
each  circuit-breaker  is  provided  a  receptacle  containing  a 
lamp  connected  to  its  own  individual  circuit,  so  that  when 
the  energy  is  desired  at  an  outside  point  the  lamp  is  lighted 
automatically.  This  panel  and  the  rheostats  are  used  to  re- 
charge the  batteries  of  all  vehicles  after  they  receive  the 
several  severe  tests  to  which  thev  are  subjected  before  de- 


livery to  the  customer.  As  will  be  seen  in  Fig.  3,  eai 
circuit  IS  numbered  on  the  panel.  The  charging  receptacl 
controlled  by  these  rheostats  are  placed  at  convenient  poir 
iliroughout  the  main  floor  and  are  numbered  in  a  corr 
sponding  manner,  so  that  as  soon  as  one  of  the  lamps 
lighted  the  switchboard  attendant  knows  that  a  battery 
waiting  to  be  charged  and  knows  at  what  point  it  is  locate 
The  second  and  third  panels  contain  the  switches  and  cor 
pensators  controlling  the  induction  motors  of  the  moto 
generator  sets.  The  bodies  of  the  compensators  a 
mounted  on  the  rear  of  the  panels  and  the  operating  handl 
on  the  front.  The  motor-generator  set  in  the  foregroui 
IS  shown  in  operation,  the  compensator  handle  being  on  tl 
running  position,  as  shown  in  the  second  panel.  Pane 
.\os.  4  and  5  contain  the  generator  control  apparatu 
These  panels  are  of  standard  construction,  each  supportii 
a  double-pole  switch  for  the  negative  and  equalizing  leac 
and  a  circuit-breaker  in  the  positive  lead,  in  addition  to  : 
ammeter  and  a  voltmeter  receptacle.  Panel  No.  6  carrii 
two  watt-hour  meters  used  for  checking  the  consumption  1 
energy  in  the  battery- forming  room  and  the  charging  < 
vehicles  in  the  factory. 

Panel  Xo.  7  is  the  feeder  panel  controlling  two  sets  ( 


FIG.     3 .MAIN     SWITCimOARIi 

500,000-circ.  mil  cables  which  transmit  energy  to  the  ba 
tery-room  switchboard.  Panels  8  and  9  are  used  exclusive 
for  the  charging  of  nickel-iron  batteries. 

Fig.  I  shows  the  rheostats,  switches  and  instruments  < 
the  switchboard  for  controlling  the  various  charging  01 
lets  in  the  battery- forming  room.  Some  of  these  are  shov 
in  Fig.  2.  There  are  eighty-four  of  these  150-amp  i 
ceptacles,  six  of  which  are  for  nickel-iron  batteries.  T 
meters  in  the  background  are  used  for  measuring  t 
potential  at  the  individual  battery  terminals  and  the  curre) 
into  each  battery  as  it  is  being  charged.  The  individi' 
charging  circuits  are  wired  as  shown  in  Fig.  4.  By  thro 
ing  the  double-pole  double-throw  switch  to  the  left  the  a. 
meter  is  placed  in  circuit  with  the  rheostat  and  batte- 
The  rheostat  is  then  adjusted  to  the  proper  current  val  • 
When  the  switch  is  thrown  to  the  right  the  battery  1 
placed  across  the  busbars  in  series  with  the  rheostat  Tl 
arrangement  permits  the  use  of  one  ammeter  with  ' 
almost  infinite  number  of  circuits.  The  voltage  of  the  t' 
tery  can  be  ascertained  at  any  time  by  placing  a  plug  in  ■ 
receptacle  provided'  for  each  circuit  and  shown  at  th"- 
of  each  switch  in  Fig.  i. 
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The  panel  to  the  extreme  left  in  Fig.  I  is  used  for 
charging  nickel-iron  batteries.  Over  this  panel  are 
mounted  six  rheostats  constructed  to  form  one  unit.  Each 
rheostat  has  a  range  of  from  60  amp  to  200  amp.  At  the 
upper  end  of  the  pole  held  by  the  attendant  in  Fig.  I  is  a 
rheostat  connected  in  series  with  one  of  the  resistors  used 
for  charging  lead  batteries.  This  rheostat  has  individual 
resistance  units  at  each  contact  and  is  used  for  charging 
batteries   containing   a   smaller    number    of   cells    than    the 


On  the  battery-room  side  of  the  wall  wires  of  one  polar- 
ity are  carried  from  the  conduit  fittings  upward  over  the  top 
of  a  hanger  constructed  of  wood.  The  wires  of  the  oppo- 
site polarity  are  taken  downward  and  fastened  to  the  bot- 
tom of  the  support.  As  this  wooden  beam  is  5  in.  thick,  it 
separates  the  wires  of  opposite  polarity  7  in.  when  they  are 
fastened   in   the  insulators,  the   insulators  being  of  a  type 


FIG.S.    4   AND   5 DIAGR.\M    OF    INDIVIDUAL    CHARGING    CIRCUITS 

AND    DIAGRAM     OF     CONNECTIONS     FOR     RHEOSTATS 

Standard  battery.  Fig.  5  is  a  diagram  of  the  connections. 
In  wiring  from  this  switchboard  to  the  receptacles  in  the 
battery  room  exposed  wiring  is  installed,  since  it  was 
feared  that  the  acid  fumes  from  the  batteries  would  have 
a  detrimental  effect  on  conduit.  As  shown  in  Fig.  8,  the 
compartment  containing  the  switchboard  is  30  ft.  long. 
The  length  of  the  switchboard,  which  is  27  ft.,  determined 
the  horizontal  distance  in  which  wires  could  be  taken 
through  the  wall.  The  minimum  spacing  for  wires  accord- 
ing to  the  rules  of  the  Board  of  Fire  Underwriters  and  the 
Department  of  Water  Supply,  Gas  and  Electricity  is  2.5  in. 
Having  eighty-four  two-wire  circuits  on  168  individual 
wires  to  install  at  this  spacing,  a  horizontal  distance  of  35 
ft.  was  necessary.  Thus,  in  order  to  confine  these  wires  to 
a  smaller  space,  it  was  decided  to  run  2-in.  conduit  through 
the  brick  wall  in  the  rear  of  the  switchboard  and  provide 
conduit  fittings  with  porcelain  covers  containing  holes  to 
provide  for  six  wires.     Through  these  separate  conduits  six 
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that  holds  the  wires  i  in.  from  the  surface  of  the  support. 
All  wires  of  the  same  polarity  are  separated  by  3  in.  to  pre- 
serve a  neat  appearance.  In  Fig.  7  are  shown  the  wires  as 
they  emerge  from  the  wall  through  the  conduit  fittings  and 
pass  over  and  under  the  wooden  hanger.  The  castings  of 
the  conduit  fittings  are  set  flush  with  the  brickwork,  leav- 
ing only  the  porcelain  covers  projecting  into  the  battery 
room.  This  precaution  was  taken  to  protect  the  iron  of  the 
fittings  from  the  action  of  the  acid  fumes. 

The  circuits  are  distributed  in  such  a  manner  that  no 
crossing  of  wires  is  necessary.  Fig.  8  shows  the  locations 
of  the  various  receptacles  and  the  manner  in  which  the 
circuits  are  installed  to  obtain  the  above  result.  Fig.  11 
shows  the  manner  in  which  the  circuits  are  brought  down 
the  columns  and  the  method  employed  to  maintain  clearance 
between  the  charging  circuits  and  the  discharge  circuits. 
The  receptacles  shown  in  the  various  photographs  were 
chosen  because  of  their  rugged  construction  and  their 
current-carrying  capacity  and  because  the  contacts  where 
the  wires  are  attached  could  be  protected  from  acid  fumes 
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6 SWITCH    PANELS    FOR    DISCHARGING    BATTERIES 


FIG.     8 COMPOSITE    WIRING    LAYOUT,    BATTERY     R00^ 


ires  were  drawn.  P'rom  the  conduit  fittings  in  the  switch- 
lard  compartment  to  the  rheostats  and  individual 
'itches  the  wires  are  separately  wrapped  throughout  their 
,tire  length  with  marlin  cord  and  are  treated  with  several 
'ats  of  fireproof  paint  or  compound.  The  marlin 
■apping  adds  insulation  and  protection  to  the  wires  and 
IS  chosen  because  of  its  flexibility  and  neat  appearance. 


by  filling  the  cavity  formation  around  the  contacts  with 
acid-resisting  compound.  The  inspection  departments  hav- 
ing jurisdiction  insisted  that  no  contacts  be  exposed  to  the 
action  of  acid  fumes. 

In  Fig.  6  are  shown  panels,  containing  the  switches  and 
rheostats  neces.sary  to  discharge  batteries  at  rates  of  more 
than   5    amp.     The   lower   handwheel   controls   a   rheostat 
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having  twenty  contacts  with  a  total  resistance  of  18  ohms. 
This  rheostat  is  used  to  discharge  batteries  at  the  rate  of 
from  5  amp  to  15  amp.  The  handwheel  directly  under  the 
ammeter  controls  a  rheostat  of  6.4  ohms  resistance,  used 
to  discharge  batteries  at  the  rate  of  from  15  amp  to  60 
amp.  The  construction  of  the  rheostat  is  such  that  the  next 
higher  current  value  following  50  amp  is  60  amp.     As  a 
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FIG.    9 DIAGRAM    OF    CONNECTIONS    OF    RHEOSTATS 

53.5-amp  value  is  sometimes  desired  for  a  discharge,  the  two 
rheostats  are  connected  as  shown  in  Fig.  9.  By  this 
means,  when  it  is  desired  to  use  the  higher  resistance 
rheostat  only,  the  single-pole  switch  shown  in  Fig.  6,  di- 
rectly over  the  lower  handwheel,  is  opened.  When  the 
other  rheostat  is  used  this  switch  is  closed,  which  places  the 
two  rheostats  in  multiple.  Thus  the  desired  discharge  is 
acquired,  together  with  a  very  fine  adjustment  of  current 
values.  From  these  eight  panels  cables  are  carried  through 
the  wall  in  a  manner  similar  to  that  described  above.    The 


FIG.    10 25O-WATT   LAMPS   USED   TO    ILLL'MIN" ATE    nUILDIXG 

circuits  are  carried  directly  across  the  battery-room  ceil- 
ing, as  shown  in  Figs.  2  and  7.  Each  of  these  eight  circuits 
has  four  receptacle  outlets. 

In  order  to  avoid  any  contact  of  the  discharging  circuits 
with  the  charging  circuits,  the  discharge  wires  are  strung 
lengthwise  of  the  building  under  the  upper  beam  of  the  roof 
truss  and  connected  to  the  wires  from  the  panels  and  the 


receptacles,  which  both  run  parallel  with  the  end  of  the 
building  and  at  right  angles  with  the  wires  mentioned  above. 
Where  wires  cross  at  right  angles  connections  are  made 
with  short  pieces  of  cable,  as  they  are  separated  vertically 
by  the  thickness  of  the  roof  truss.  These  connections  or 
jumpers  are  shown  in  I'igs.  7  and  8.  Because  of  the  large 
number  of  charging  circuit  wires  on  the  ceiling  it  was 
necessary  to  install  the  discharge  circuits  so  that  none  of 
the  wires  would  be  actually  attached  to  the  ceiling.  Fig. 
II  shows  a  discharge  circuit  which  continues  down  the  col- 
umn to  two  receptacles.  The  two  central  receptacles  under 
the  radiator  in  Fig.  11  arc  also  discharge-circuit  outlets.  By 
tracing  the  discharge  circuit  on  the  right  of  the  column  in 
this  illustration  a  strain  insulator  will  be  seen  in  the  circuit. 
The  connections  made  to  wires  going  to  the  left  give  two 
distinct  discharge  circuits,  and  while  they  are  .electrically 
separated  by  the  insulator,  the  cables  are  supported  by  the 
porcelain  cleat  insulators  on  the  beams.  This  arrangement 
permits  the  discharge  cables  to  be  installed  without  provid- 
ing a  ceiling  support  where  the  connections  are  made.  The 
value   of  this  method   can   be  appreciated   by   tracing  the 


Fir,.     II CIRCUITS    ON     UPRIGHT    COLUMNS 

cables  on  the  column  in  Fig.  11  and  noting  the  large  number 
of  wires  fastened  to  the  ceiling  at  this  point. 

The  arrangement  of  the  wires  going  down  the  left  and 
right  sides  of  the  column  in  Fig.  11  represents  a  typical 
method  of  installing  charging  wires  at  these  points  and 
shows  clearly  the  space  between  the  charging-circuit  and  dis- 
charging-circuit  wires.  At  the  middle  of  each  bay  angle-iron 
hangers  are  fastened  to  the  roof  beams  and  insulators  at- 
tached to  them  to  support  the  discharge  circuits  at  ihesf 
points.  The  absence  of  non-metallic  flexible  conduit  an 
porcelain  tubes  is  noticeable,  but  as  there  are  no  wire- 
crossing  one  another  at  a  spacing  less  than  3  in.,  additionri. 
insulation  is  unnecessary. 

In  wiring  this  building  24.000  ft.  of  No.  4  and  No.  c 
cable  was  used.  As  the  building  measures  50  ft.  by  i<x 
ft.,  it  will  be  evident  that  24,000  ft.  of  wire  was  installed  ii 
5000  sq.  ft.  of  space.  Should  this  5000  sq.  ft.  be  laid  out  a! 
a  strip  I  ft.  wide,  fo'tf  wires  2.5  in.  apart,  as  required  b> 
the  rules  of  the  inspection  departments,  could  be  placed  sidi 
by  side  over  the  full  5000  ft.  and  there  would  still  be  »fX< 
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ft.  of  cable  left  over.  The  installation  of  this  large  amount 
of  wire  in  a  comparatively  small  space  was  made  possible 
by  arranging  wires  of  one  polarity  at  a  higher  point  than 
the  wires  of  the  opposite  polarity  and  placing  the  discharge- 
circuit  wires  under  all.  In  fastening  cleats  and  knobs 
square-headed  lag  screws  were  driven  into  the  woodwork. 
No  slotted  screws  were  used.  As  6600  lag  screws  were  em- 
ployed, it  was  necessary  to  devise  a  means  of  installing 
them  in  a  quick  and  easy  manner.  This  feat  was  accom- 
plished by  furnishing  socket  wrenches  to  fit  the  lag  screws 
with  square  shanks  to  allow  them  to  be  used  with  carpen- 
ter's braces.  A  blow  from  a  hammer  on  the  head  of  the  lag 
screw  started  it  and  the  socket  wrench  in  the  brace  allowed 
the  workman  to  screw  it  home  rapidly.  During  the  instal- 
lation of  the  wiring  the  charging  and  discharging  of  bat- 
teries was  not  interrupted.  For  lighting  the  building  250- 
watt  lamps  in  steel-enameled  reflectors,  as  shown  in  Fig. 
ID,  are  used.  These  lamps  are  wired  three  across  the  build- 
ing in  every  bay,  each  bay  being  controlled  by  the  porcelain 
pendent  switches  shown  in  Fig.   10. 


Letter  to  the  Editors 

Rates  for  Electricity 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  subject  of  rates  for  public  utilities  is  in  a 
state  of  chaos.  One  of  the  New  York  Public  Service  Com- 
missioners says:  "One  fact  stands  out  clearly  in  so  far 
as  rates  for  electricity  are  concerned,  viz.,  they  have  no 
scientific  basis."  Rate  systems  vary  from  the  easy,  simple 
flat-rate  systems  of  the  gas  companies,  where  all  gas  is 
charged  at  a  fixed  rate  per  1000  cu.  ft.  regardless  of  all 
other  considerations,  to  the  elaborate  sliding-scale  and 
multiple-rate  systems  of  the  electric  companies,  requiring 
(speaking  literally  and  without  the  least  exaggeration)  a 
chart  and  a  slide  rule  for  the  computation  of  a  bill. 

Hardly  two  electric  companies  have  the  same  schedule, 
and  companies  as  closely  associated  as  the  Edison  com- 
panies of  New  York  and  Brooklyn  have  different  bases 
from  which  to  figure  their  rates,  with  the  result  that  a 
consumer  in  one  borough  pays  twice  as  much  for  the  same 
quantity  of  electricity  as  in  the  other  borough  of  the  city. 
The  difference  between  the  highest  and  lowest  rates  are 
almost  incredible  and  are  met  in  the  sale  of  no  other  public 
.utility.  In  some  localities  the  retail  rate  paid  by  occupants 
kf  small  stores,  workshops  or  residences  is  eight  times  the 
Irate  paid  by  the  consumer  of  large  quantities,  and  ratios 
of  six  to  one  are  quite  frequent.  In  some  localities  carbon 
and  tungsten  incandescent  lamps  are  supplied  free ;  in 
others  only  carbon  lamps  are  furnished,  and  in  still  others 
10  free  renewals  are  made. 

-   Some  companies  do  wiring  work,  lend  motors,  and  lend 

jind  care   for   arc   lamps,  taking  their  pay   from  the   rate 

:harged  for  electricity,  while  others  perform  one  or  more 

if  these   functions.     In  one  town   a   fixed  monthly   charge 

;.s  made  for  each  meter  connected,  while  in  the  next  town 

10  such  charge  is  made.     Some  companies  make  a  flat  rate 

Ijcr  lamp  connected  in  signs  and  residences,  and  companies 

yhose  main  business  is  the  supply  of  energy  for  mills  make 

flat  rate  based  on  the  number  of  horse-power  of  motors 

ir  on  the  greatest  use  at  any  one  time. 

j  No  attempt  has  apparently  been  made  to  determine  the 

3St  of  supplying  different  classes  of  service  and,  generally 

leaking,  rate-making  has  resolved  itself  into  each  company 

etting   all    the    business    it    can,    without    knowledge    of 

hether  it  is  really  profitable  or  not,  and  charging  for  the 

■rvice  what  the  competitive  conditions  or  legislative  regu- 

ition  will  allow  it  to  charge. 

i  Such  a  condition  leads  inevitably  to  unfair  discrimination 
'tween  consumers  costing  substantially  the  same  to  sup- 


ply, and  it  causes  the  companies,  in  their  desire  to  increase 
gross  receipts  regardless  of  investment  charges,  to  take  on 
quantities  of  large  business  at  or  below  the  real  cost  of 
manufacturing  and  delivering  the  energy. 

Some  of  the  more  enlightened  managers  of  electric  com- 
panies are  realizing  this  condition,  and  many  of  the  tech- 
nical magazines  recognized  as  representative  of  the  cen- 
tral-station industry  liave  published  editorials  pleading  for 
fairer  treatment  of  the  small  consumers. 

Some  rates  (such  as  those  of  the  New  York  Edison 
Company)  are  based  solely  on  the  quantity  of  electricity 
purchased  by  a  consumer,  while  other  companies  (such  as 
the  Chicago  and  the  Brooklyn  Edison  companies)  base 
their  charges  to  some  large  classes  of  consumers  on  the 
greatest  demand  by  such  consumer  for  any  twenty-minute 
period,  the  rate  in  these  cases  being  modified  by  discounts 
based  on  the  quantity  used. 

The  injustice  of  quantitative  discounts  is  strikingly  shown 
by  the  condition  which  has  developed  in  New  York  city, 
where  landlords  and  even  outside  companies  purchase  all 
the  electricity  used  in  a  building  in  bulk,  so  to  speak,  and 
retail  it  to  the  tenants;  and,  more  than  this,  owners  of  sev- 
eral buildings  combine  to  purchase  through  one  of  their 
number  and  obtain  additional  discounts  by  so  doing,  run- 
ning as  high  as  40  per  cent,  without  any  change  in  the  cost 
to  the  company  supplying  them  except  the  item  of  render- 
ing one  bill  instead  of  three  or  four. 

In  a  system  of  rates  where  larger  discounts  are  given 
for  quantity  the  result  is  necessarily  to  favor  the  rich  at 
the  expense  of  the  poor,  to  add  to  the  liandicap  of  the 
manufacturer  or  storekeeper,  in  a  small  way,  in  attempting 
to  compete  with  the  larger  manufacturer  or  storekeeper, 
and  this  is  contrary  to  the  spirit  of  the  time,  which,  if  it 
mean  anything,  means  equal  opportunity  to  the  less  favored 
in  their  struggle  with  the  more  fortunate. 

It  will  be  urged  that  this  difference  in  rates  is  only  the 
usual  advantage  a  purchaser  at  wholesale  has  over  a  pur- 
chaser at  retail,  and  this  brings  up  the  point  at  issue.  On 
what  basis  shall  rates  for  electricity  be  based?  Here  is 
the  parting  of  the  ways. 

The  electric  company  says :  "Our  rates  should  be  such 
as  will  bring  us  the  maximum  of  business,  as  in  the  end 
this  will  result  in  the  lowest  price  to  the  consumer."  The 
enlightened  consumer  says:  "No;  your  rates  must  be 
based  upon  equal  treatment  to  each  of  us.  You  must  exact 
no  more  profit  from  any  one  class  of  consumers  than  from 
any  other  class.  Our  payments  for  electricity,  while  it  is 
true  they  are  made  to  a  private  corporation,  are  in  the 
nature  of  a  tax,  and  no  group  of  citizens  merely  because 
it  is  powerful  is  to  be  favored." 

The  electric  company  rejoins:  "If  we  are  not  allowed 
to  make  very  low  rates  to  consumers  of  large  quantities 
of  electricity,  they  will  manufacture  it  for  themselves,  and 
it  is  only  by  increasing  our  gross  sales  that  we  can  reduce 
our  average  cost  and,  in  time,  our  average  selling  price." 

This  appears  to  be  reasonable  and  sound,  because  it  is 
a  matter  of  general  knowledge  that  doubling  the  gross  out- 
put of  a  business  seldom  results  in  doubling  the  expense, 
and  as  a  matter  of  fact  it  would  be  sound  if  the  reduction 
necessary  to  obtain  the  large  consumers'  business  was  a 
small  proportion  of  the  selling  price  or,  in  fact,  if  the 
selling  price  was  sufficient  to  cover  the  increase  in  oper- 
ating expenses  necessary  to  supply  the  large  consumer 
with  the  interest  and  amortization  charges  on  the  neces- 
sary investment  and  a  reasonable  part  of  the  overhead 
expenses  and  profit. 

As  all  these  items  of  expense  will  be  found  by  a  careful 
investigator  to  be  nearly  the  same  per  unit  sold,  whether 
the  consumer  be  large  or  small,  it  becomes  equally  appar- 
ent that  there  could  be  possible  no  great  difference  in  the 
selling  price  to  large  or  small  consumers  unless  the  selling 
price  to  small  consumers  tvas  excessively  high. 

A  great  deal   of  testimony  has  been   given   before  the 
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various  public  service  coiuniissions  on  these  points,  and  ni 
the  case  of  Kwolilt  against  the  New  Nork  lulison  C  uni- 
pany,  before  the  I'ublic  Service  C'onniiission  of  the  l-'irst 
District,  New  \'ork,  the  testimony  showed  clearly  that  the 
only  difference  in  cost  due  to  wholesale  or  retail  quantities 
was  in  the  very  minor  items  of  metering,  billing  and  col- 
lecting and  lamp  renewals,  the  whole  difference  between 
the  groups  of  largest  and  smallest  consumers  being  less 
than  I  cent  for  each  kilowatt-hour  sold,  whereas  the  testi- 
mony showed  that  in  order  to  obtain  the  large  business  a 
difference  in  rate  of  over  7  cents  was  made,  or  700  per 
cent  of  the  difference  in  cost. 

Along  these  lines,  the  opinion  of  Louis  D.  Brandeis,  the 
Boston  lawyer,  known  particularly  for  his  handling  of  the 
freight  rate  cases  and  the  New  Haven  railroad  matter,  is 
particularly  interesting.  This  opinion  was  given  to  a  few 
manufacturers  of  apparatus  used  in  private  power  plants 
who  wished  to  obtain  legal  advice  before  forming  an  asso- 
ciation to  defend  what  they  considered  to  be  their  rights 
and  protect  their  business,  which  is  vitally  affected  by  the 
cut-rate  competition  of  the  central  electric  stations.  The 
following  extracts  are  from  this  opinion,  the  italics  being 
the  present  writer's: 

"In  the  past  the  common  commercial  view  of  selling 
cheaper  in  large  lots  prevailed  to  some  extent  in  the  public 
services :  but  the  tendency  toward  equality  of  treatment  of 
all  customers  has  grown  ever  stronger.  Indeed,  even  in 
progressive  private  businesses,  particularly  those  operating 
under  patents,  copyrights  or  trademarks,  the  need  of  treat- 
ing all  customers  alike,  regardless  of  the  quantity  of  their 
purchases,  is  becoming  widely  recognized.  It  seems  clear 
that  the  tendency  in  our  public  service  commissions  and  our 
courts  must  be  toward  an  ever  stricter  enforcement  of  the 
rules  against  discrimination.     I  am  therefore  of  opinion: 

'"First — Assuming  that  the  cost  of  producing  and  deliv- 
ering electric  energy  is  the  same  per  unit  (kilowatt)  re- 
gardless of  quantity  supplied,  and  in  the  absence  of  any 
statute  regulating  or  limiting  the  price  at  which  it  may  be 
sold,  a  public  service  corporation  cannot  legally  charge  11 
lou-cr  rate  for  a  larger  {ivholesalc)  than  for  a  smaller 
(retail)  quantity  delivered  at  the  same  time  and  under 
similar  conditions. 

"Second — Assuming  that  the  cost  of  producing  and  deliv- 
ering electric  energy  is  the  same  per  unit  (kilowatt)  re- 
gardless of  quantity  supplied,  and  in  the  absence  of  any 
statute  regulating  or  limiting  the  jjrice  at  which  it  may  be 
sold,  a  public  service  corporation  cannot  charge  A  10  cents 
per  kw  for  200  kw  per  month  and  B  2  cents  per  kw  for 
20,000  kw  per  month,  delivered  at  the  same  time  and  other- 
wise under  similar  conditions,  assuming  that  the  entire  cost 
of  service  to  each  is  4  cents  per  kw. 

"Third — Assuming  that  there  is  a  difference  between  the 
cost  of  making,  delivering  and  selling  electric  energy  be 
tween  the  wholesale  and  retail  consumer,  a  public  service 
corporation  can.  in  the  absence  of  any  statute  regulating 
or  limiting  the  price  at  which  it  shall  be  sold,  make  a  higher 
price  to  the  retail  customer,  but  the  difference  in  the  selling 
price  nwy  not  be  substantially  greater  than  the  difference 
it;  cost. 

"Fourth — As  to  the  right  of  a  public  service  corporation 
to  make  a  substantial  difference  in  its  charges  based  upon 
the  broad  purpose  for  which  it  is  used,  namely,  a  difference 
between  light  and  power,  there  is  more  doubt.  Some  deci- 
sions in  the  state  courts  would  seem  to  justify  such  dis- 
crimination, but  the  great  weight  of  authority  as  well  as  of 
reason  seems  opposed  to  permitting  any  discrimination 
based  upon  the  use  to  which  the  electric  energ>-  is  put.  and 
therefore  upon  the  facts  assumed  in  the  question  such  dis- 
crimination between  charges  for  electric  energy-  used  for 
power  and  charges  for  electric  energy  used  for  light  should 
be  held  illegal. 

"On  the  other  hand,  the  difference  between  day  use.  when 
the   demand   upon    the   station    is    small,    and   evening   use. 


when  the  demand  upon  the  station  is  large,  seems  a  proper 
basis  of  classification  of  service,  and  a  court  might  for  this 
leason  upon  the  facts  disclosed  in  a  particular  case  hold 
that  use  for  power,  as  calling  mainly  for  day  use,  fell  within 
a  difTerent  class  of  service  from  use  of  light. 

"//  scetns  clear,  hozcever,  that    niere   difference   111    //. 
value  of  the  serznce  or  its  character  to  the  user  does  not 
afford  any  Justification  for  discrimination  as  to  rates." 

It  will  be  seen  that  Mr.  Brandeis  takes  a  broad  stand 
lor  equal  rates  regardless  of  quantity,  and  he  further  lays 
down  the  maxim  that  no  greater  difference  in  rates  is 
justified  between  any  classes  of  consumers  than  the  reason- 
able difference  in  the  cost  of  supplying  them. 

Here,  then,  is  a  logical  and  fair  basis  for  rate  making: 
Determine  the  cost  of  supplying  as  nearly  as  can  be  any 
_^roup  or  cluss  of  consumers,  and  fix  the  rate  for  this  class 
at  a  reasonable  profit  above  this  cost.  While  a  single  flat 
rate,  similar  to  the  rates  for  gas  and  water,  would  be  ideally 
simple,  it  appears  to  be  true  that  for  the  complete  develop- 
ment of  the  use  of  electricity  different  rates  for  different 
services  are  essential,  and  if  such  differences  are  based 
upon  the  cost  of  supply  there  would  seem  to  be  no  valid 
objection  to  their  use. 

The  schedules  should  be  easily  understood  by  every  pur- 
chaser of  electricity,  and  for  the  multiplicity  of  rates  and 
schedules  should  be  substituted  a  very  few.  The  greater 
necessit}'  for  difference  in  rates  in  the  sale  of  electricity 
than  in  the  sale  of  gas  or  water  arises  mainly  from  the 
inability  to  store  sufficient  electricity  for  any  large,  long- 
continued  demand.  The  effect  of  this  lack  of  storage 
capacity  has  been  tremendously  and  wilfully  exaggerated. 
The  lack  of  storage  capacity  can  affect  materially,  in  a 
large  system,  only  the  fixed  charges  on  the  power  plant 
and  substations,  and  the  fixed  charge  on  the  whole  amount 
of  such  investment  does  not  usually  amount  to  i  cent  for 
each  kilowatt-hour  sold. 

There  would  seem,  however,  to  be  a  justifiable  difference 
in  rate  between  a  consumer  using  electricity  twenty- four 
hours  a  day  seven  days  a  week  and  one  using  it  one  hour 
a  day,  because  the  fixed  charges  in  one  case  are  appor 
tioned  among  8760  hours,  whereas  in  the  second  case  thi 
are  apportioned  among  365  hours.     A  consumer  who  us' 
electricity  mainly  for  lighting  and  whose  greatest  use  c 
incides  with  the  greatest  demand  on  the  electric  company 
whole  system  costs  the  company  much  more  to  supply  than 
the  consumer  who  uses  electricity  mainly   for  power  and 
shuts  down  his  shop  before  the  heaviest  load  on  the  whole 
electric  system  comes  on.    This  difference  is  the  foundation 
of  many   different   schedules,   having    for   their   basis  the 
''maximum   demand"  of   a  consumer,   which   will   be  dis 
cussed  later  on. 

The  unfairness  of  the  quantitative  discount  is  mo«i 
clearly  evident  in  this  latter  example,  because  with  the 
quantitative  system  the  large  consumer  of  light  obtains 
a  rate  from  two  to- three  times  lower  than  the  small  con- 
sumer for  power,  although  the  cost  to  the  company  of 
supplying  the  latter  would  be  less  than  the  cost  of  supply- 
ing the  former. 

A  consumer  who  could  arrange  to  use  electricity  from 
midnight  until  eight  in  the  morning  would  cost  the  electric 
company  very  little  more  than  the  cost  of  fuel  and  similar 
materials  needed  for  its  supply,  and  would  aid  in  improv- 
ing the  efficiency  of  operation  by  building  up  the  load  0: 
that  light-load  period:  hence  a  low  rate  given  for  such 
period  would  be  justified,  as  it  would  aid  in  reducing  the 
average  cost  per  kilowatt-hour  sold.  Similarly,  to  consum- 
ers using  electricity  for  driving  compressors  of  refrigerat- 
ing plants,  for  vehicle  charging,  for  electroplating  or  for 
hoisting  a  lower  rate  might  be  given  to  encourage  develop- 
ment, provided  the  hours  in  which  the  electricity  was  usea 
did  not  coincide  with  the  heaviest  load  on  the  system. 

There  does  not.  however,  appear  to  be  any  justification 
for  anv  greater  difference  in  rate  to  a  group  of  fifty  apart- 
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nents  than  to  a  single  apartment  except  the  difference  in 
Jie  cost  of  billing  and  collecting,  nor  between  a  group  of 
businesses  combined  as  a  department  store  and  a  single 
itore  of  similar  character.  That  the  tenants  of  a  building 
)r  the  owners  of  a  number  of  buildings  adjoining  combine 
heir  purchases  offers  no  reasonable  basis  for  a  difference 
)f  from  30  to  40  per  cent  in  the  price,  nor  should  a  large 
lotel  receive  a  materially  lower  rate  than  a  small  one, 
jecause  the  cost  to  the  company  for  each  unit  quantity 
supplied  is  substantially  the  same  in  each  case. 

The  schedules  of  rates  based  on  quantity  have,  therefore, 
t  would  appear,  no  valid  foundation,  and  their  result  is 
iiscrimination  between  consumers  clearly  entitled  to  equal 
ireatment. 

As  has  been  noted,  another  group  of  schedules  has  for 
ts  basis  the  maximum  demand  of  an  individual  consumer. 
In  this  class  of  rates  the  use  by  a  consumer  is  recorded 
rontinuously  and  the  greatest  quantity  used  by  him  at  any 
noment — or  more  usually  for  any  twenty-minute  period — ■ 
s  made  the  basis  of  the  rate.  The  usual  method  is  to 
:harge  the  maximum  rate  for  an  average  use  of  one  hour 
i  day  of  this  maximum  demand,  a  rate  half  as  great  for 
1  second  hour's  use,  and  all  the  balance  is  charged  at  a 
ow  rate  and,  unfortunately,  even  with  this  schedule  addi- 
:ional  discounts  are  given  for  quantity. 

The  theoretical  basis  of  this  group  of  rates  is  that  the 
rompany's  investment  will  be  proportional  to  the  con- 
mnier's  maximum  demand,  and  the  high  rate  charged  for 
irst  and  second  hours'  use  of  such  a  demand  is  intended  to 
5ay  fixed  charges  as  well  as  operating  costs  and  profits, 
eaving  the  other  hours  to  carry  operating  costs  and 
profits  only.  This  method,  while  apparently  fairly  based, 
:?  almost  as  unreasonable  as  the  schedules  based  on  quan- 
;ity  solely.  The  maximum  demand  of  an  individual  con- 
sumer has  but  little  bearing  on  the  company's  investment 
Jnless  this  maximum  demand  coincides  with  the  maximum 
lemand  on  the  .system.  The  maximum  demand  on  all  large 
:lectric  lighting  systems  occurs  between  5  and  6  o'clock 
n  the  evening  in  December  and  January.  The  power  plant 
;apacity  is  fixed  by  the  demand  at  this  period;  hence,  any 
■naxinia  of  consumers  which  occur  before  4  or  after  6 
)'clock  in  these  months  do  not  add  to  the  power  plant  cost, 
ind  the  same  is  true  of  maxima  occurring  during  other 
periods.  It  is  the  sum  of  the  demands  between  4  and  6 
o'clock  in  this  period,  whether  they  are  the  consumers' 
average  or  maximum  demands,  which  determines  the  com- 
lany's  investment,  and  if  any  such  basis  were  to  be  used 
he  demand  of  the  consumer  during  this  ^period  should  be 
he  basis.  Even  this  would  be  unfair,  because  of  what  is 
:nown  as  the  diversity  factor,  and  as  this  is  most  impor- 
ant  in  any  rate  discussion  its  meaning  should  be  made 
erfectly  clear. 

In  a  group  of  fifty  or  a  hundred  apartments,  on  one 
ight  three  or  four  may  have  most  of  their  lights  lit  on 
ccount  of  entertaining  guests,  half  a  dozen  may  be  prac- 
cally  dark,  and  in  the  rest  not  one-fifth  of  the  lights  will 
e  in  use.  The  next  night  approximately  the  same  pro- 
!ortion  will  exist,  but  the  three  or  four  apartments  using 
'lost  of  their  lights  will  be  different  ones.  The  same  thin^j 
1  true,  but  to  a  much  smaller  degree,  in  offices,  hotels  and 
ictories.  The  busy  season  of  one  factor)'  may  be  the 
i'ack  season  of  the  other. 

j  It  is  evident  that  any  schedule  based  on  the  maximum 
emand  of  each  apartment  user  would  be  unfair  because 
le  maximum  demand  on  the  central  station  is  the  demand 
f  the  group  as  a  whole,  not  the  demand  of  the  individual, 
his  averaging  of  demand  is  at  the  root  of  the  central- 
ation  industry,  as  it  is  because  of  this  that  capacity  in 
■ntral  stations  is  installed  only  equal  to  a  fraction  of  the 
"eatest  theoretically  possible  demand. 
The  diversity  factor  is  the  proportion  that  the  greatest 
'mand  of  a  group  bears  to  the  sum  of  the  individual 
eatest  demands.     In  the  group  of  apartments  cited  the 


sum  of  the  greatest  denian.ls  of  the  individual  apartments, 
if  there  were  a  hundred  of  them,  might  be  4000  lights,  but 
the  actual  maximum  demand  would  not  be  over  800  lights. 
In  a  group  of  stores,  if  the  sum  of  the  individual  maximum 
demands  was  4000  lights,  the  maximum  demand  of  the 
group  would  be  perhaps  2800  lights.  Several  most  careful 
investigations  have  been  carried  on  to  determine  the  diver- 
sity factor  in  each  class  of  users  and  tables  have  been  pub- 
lished giving  the  results  of  such  investigations,  so  that  the 
matter  is  one  of  practical  knowledge  and  not   speculation. 

It  becomes  evident  at  once  that  any  schedule  of  rates 
based  on  the  individual  maximum  demand  that  did  not  take 
into  account  the  diversity  factor  would  be  to  the  highest 
degree  unjust  and  discriminatory,  and  even  if  the  diver- 
sity factor  were  considered,  unless  the  time  of  day  and 
period  of  the  year  were  also  factors,  the  schedule  would 
not  be  based  on  cost  of  service. 

It  would  seem  that  the  only  fair  basis  for  a  rate  would 
be  one  predicated  on  the  time  during  which  the  energy 
was  used,  but  this  would  involve  two-rate  meters  with 
clock-work,  and  such  a  method  would  not  be  possible  ex- 
cept for  consumers  of  large  quantities,  where  the  cost  of 
meters  would  be  insignificant  compared  to  sales.  The  other 
alternative  would  seem  to  be  to  have  the  Public  Service 
Commission  fix  rates  for  various  classes  of  consumers, 
based  upon  hours  of  use,  diversity  factor  and  cost  of  meter- 
ing and  billing. 

A  year's  investigation  by  the  installation  of  a  few  hun- 
dred maximum  demand  meters  would  enable  any  public 
service  commission,  through  its  engineers,  to  fix  the  prob- 
able periods  of  ma.ximum  demand  for  different  types  of 
consumers,  and  with  these  records  as  a  basis  differentia? 
flat  rates  could  be  established  which  would  represent  aver- 
age cost  plus  average  profit  for  each  class. 

From  the  writer's  own  investigations,  he  is  convinced 
that  the  present  rates  will  be  found  to  be  entirely  wrong, 
as  many  of  the  consumers  receiving  the  lowest  rates  cost 
more  to  supply  than  those  paying  the  highest  prices.  This 
conclusion  is  based  upon  a  great  many  load  curves  col- 
lected from  buildings  of  all  types  during  more  than  fifteen 
years,  supplemented  by  direct  personal  knowledge  of  con- 
ditions, and  this  knowledge  also  leads  to  the  conclusion 
that  perhaps  the  greatest  beneficiaries  of  the  change  in 
rates  would  be  the  companies  themselves.  At  present  these 
companies  are  supplying  current  to  a  number  of  consum- 
ers of  large  quantities  at  cost  or  less  than  cost,  if  fixed 
charges  are  included,  as,  of  course,  they  should  be. 

They  are  obliged  to  supply  a  very  large  demand  during 
the  mid-winter,  which  lasts  only  an  hour  or  so  during 
comparatively  few  days,  so  a  large  investment  is  needed, 
which  is  used  only  a  few  hours  during  a  year,  and  this 
investment  is  mainly  needed  to  supply  the  consumers  re- 
ceiving the  lowest  rates.  Under  a  logical  rate  system,  a 
much  lower  rate  would  be  given  to  consumers  of  smaH 
quantities,  and  the  writer  is  satisfied — although  it  is  di- 
rectly contrary  to  the  usual  belief — that  the  small  stores' 
and  apartment  dwellers'  rate  would  be  greatly  reduced,  as 
they  are  now  bearing  an  undue  share  of  the  cost  and  profits 
of  the  companies.  A  lower  rate  to  such  consumers  would 
greatly  stimulate  use,  and  any  loss  the  companies  might 
sustain  through  the  large  consumers  starting  to  manufac- 
ture their  own  electricity  would  be  far  more  than  com- 
pensated by  the  increase  in  use  by  the  small  consumers, 
and  as  the  loss  through  the  large  consumers  would  be  sales 
at  very  low  rates,  and  the  gains  would  be  sales  at  high 
rates,  the  probable  benefit  to  the  companies  is  obvious. 

New  Ybrk,  N.  Y.  Percival  Robert  Moses. 


[The  general  subject  of  rate  variation,  as  suggested  by 
the  opinion  of  Mr.  Brandeis,  is  discussed  in  an  editorial  in 
this  issue.  The  fundamental  fact  should  be  borne  in  mind 
that  differences  in  rates,  where  the  conditions  of  service 
differ,  do  not  constitute  discrimination.— -Eds.] 
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Field  of  the  Operating   Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Platform  Support  for  Oil  Switches 

Tlie  accompanying  illustration  shows  an  effective  method 
of  installing  solenoid-type  oil  switciies  in  a  \ew  England 
substation  originally  designed  for  22,000-volt  service.  On 
account  of  an  increase  in  the  transmission  pressure  to  33,000 
volts,  the  rearrangement  of  wiring  in  the  substation  con- 
stituted .something  of  a  problem  when  the  change  was  made. 
All  of  the  available  floor  space  was  occupied  by  two  banks 
of  transformers  and  two  rotary  converters,  with  the  con- 
trolling switchboard.  The  engineers  in  charge  of  the  work 
therefore  designed  a  reinforced-concrete  platform  above 
cacli  hank  of  transformers  for  the  corresponding  oil-switch 


wrought-iron  pipes.  Cross  I-beams  are  run  from  the  from 
of  each  platform  into  the  wall  at  the  rear,  which  provide 
a  bearing  surface  for  the  beams.  The  illustrated  arrange- 
ment of  switches  enabled  the  wiring  to  be  brought  into  th< 
substation  overhead  with  ample  clearance  for  safe  operatior 
and  straightforward  travel  from  the  roof  bushings  to  th< 
transformers.  The  overload-trip  coils  in  the  high-tensior 
leads  are  located  close  to  the  ceiling  above  the  switches,  th( 
relays  being  actuated  by  horizontal  rods  run  to  them,  a; 
shown.  The  circuit-closing  contacts  are  mounted  in  a  banl 
against  the  wall  and  connected  with  the  solenoids  of  thi 
switches  by  circuits  run  in  conduit. 


REINFORCED-CONCRETE    PL.^TF0RM     FOR    Oil.    SWITCHES 

installation.  These  platforms  are  each  9  ft.  long,  8  ft.  6  in. 
wide,  and  7  in.  thick  from  the  top  to  the  bottom  of  the 
slab,  the  reinforcing  bars  being  of  5^-in.  stock  placed 
laterally  and  longitudinally  9  in.  apart  on  centers.  Each 
platform  is  provided  with  a  curb  made  of  2.5-in.  by  2.5-in. 
by  0.1875-in.  angle-irons,  and  at  the  outer  edge  the  slab  is 
carried    on    a    5-in.,    9.75-lb.    I-beam    supported    by    4-in. 


Automatic  Control  of  Emergency  Lamp 

In  central  stations  where  motor-driven  exciters  are  use< 
It  is  often  considered  good  policy  to  have  at  hand  soni' 
Ndurce  of  auxiliary  illumination  to  be  used  in  case  of  failuf' 

if  the  exciter  set.  In  the  plant  of  the  Marion  (Ind.)  Ligh 
\  Heating  Company,  which  is  operated  in  parallel  with  th 
Muncic  (Ind.)  station,  an  ingenious  arrangement  has  beei 
worked  out  providing  this  emergency  lighting  at  low  cost 

I  he  method  used  is  outlined  in  the  accompanying  sketch 

An  old  meter  magnet  is  mounted  on  an  iron  frame  »n< 

connected  to  a  lamp  circuit  which  is  energized  from  th 

exciter.     When  the  voltage  across  this  magnet  is  reduce' 


§«-+f«^A 


^■S^p  for  r^eightt 


'-ffod  supporfeol  ma^nefrcatfjr 


AUTOMATIC  GAS-LAMP  LIGHTER  FOR   BREAK-DOWN   SERVICE 

the  suspended  rod  is  dropped.  The  flange  of  the  falling  r< 
strikes  the  lever  end  of  the  trip  and  releases  a  weighted  b. 
connected  to  the  gas-lamp  chain.  The  weights  attached 
this  bar  exert  a  pull  which  is  just  suflJicient  to  trip  the  aut 
matic  lighter  in  the  gas  lamp.  A  stop  for  the  weights  h 
been  provided  so  that  the  lamp  will  not  be  subjected  to  u 
necessary  jerks  caused  by  the  falling  weights.     By  succe 
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sive  trials  the  weight  of  the  falling  rod  has  been  adjusted 
until  the  magnet  will  operate  when  the  exciter  potential  falls 
to  100  volts. 

The  station  force  claims  that  on  account  of  the  parallel 
operation  of  the  station  the  device  has  proved  to  be  invalu- 
able. When  the  .Muncie  station  drops  a  large  portion  of  its 
load  the  exciter  voltage  at  Marion  is  often  lowered  to  a 
point  which  calls  for  attention.  In  cases  of  this  kind  the 
gas  lamps  never  fail  to  give  the  alarm  and  trouble  from  this 
source  is  obviated. 

Previous  to  the  installation  of  this  device  the  gas  bill  for 
one  large  lamp  was  about  $10  per  month,  but  now  the 
monthly  bill  has  been  reduced  to  the  minimum,  as  it  is  neces- 
sary to  keep  only  the  pilot  flame  alight. 


Reduced  Cost  of  Iron-Pipe  Cross-Arm  Construction 

For  several  years  the  Marion  (Ind.)  Light  &  Heating 
Company  has  been  using  cross-arms  made  from  iron  pipe 
bought  at  junk  yards  and  other  places  were  second- 
hand pipe  in  fairly  good  condition  was  available.  A  single 
arm  intended  for  use  on  straight  lines  where  no  dead  ends 


IFIG.     I IRON-PIPE     CONSTRUCTION      AT     TRANSFORMER      BANK, 

I  EATONj    IND. 

1 

are  to  be  placed  is  made  of  a  5-ft.  piece  of  2-in.  pipe. 
Holes  are  bored  in  the  pipe  to  accommodate  a  0.625-in. 
hrough  bolt  at  the  center  and  0.3125-in.  carriage  bolts  for 
securing  26-in.  braces  at  about  16  in.  from  the  center  of 
;he  arm.  The  pins  on  the  single  arms  are  made  of  cast 
ifon  and  are  held  in  place  by  common  axle  clips  bought 

COST  OF  A  S-FT.  IRON-PIPE  CROSS-ARM 

ccond-hand  2-in.  pipe $0,225 

lackjniith's  charge  f or  horing 0.045 

ins 0.050 

;»le  clips 0.025 

Total $0,345 

'  m  a  local  hardware  store  and  formed  to  fit  the  2-in.  pipe, 
lie  accompanying  table  shows  approximately  the  cost  of  a 
ft.  arm. 

A  type  of  pin  not  shown  in  the  illustration  has  recently 
en  worked  up  for  use  with  pole-type  transformer  instal- 
tions.  The  base  of  the  pin  casting  fits  over  the  end  of 
e  pipe  and  is  held  in  position  by  means  of  a  set  screw, 
this  manner  an  extra  horizontal  pin  which  is  very  useful 


in  supporting  transformer  taps  is  provided  at  the  end  of 
the  arm. 

Where  wires  are  to  be  dead-ended  use  is  made  of  a 
double-pipe  arm,  which  carries  the  insulators  on  bolts  be- 
tween the  two  pipes  as  shown  in  the  illustrations.  Although 
these  arms  cost  a  trifle  more  than  those  made  from  a 
single  pipe,  no  braces  are  needed  with  them,  so  that  the  total 


FIG.    2 STANDARD    AND    DEAD-END    IRON-PIPE    CROSS-ARMS 

difference  in  price  is  very  slight.  Further  saving  is  effected 
in  framing  poles  to  be  fitted  with  iron-pipe  cross-arms, 
for  as  a  rule  no  gain  is  sawed  in  the  pole,  as  is  necessary 
with  wooden  arms.  The  through  bolts  draw  the  iron 
arms  into  the  poles  far  enough  so  that  sawed  gains  are 
not  needed. 

In  general  it  is  said  that  the  pipe  construction  has  proved 
so  satisfactory  that  it  is  being  employed  wherever  possible. 
.\s  fast  as  the  old  wooden  alley  racks  which  formerly 
carried  the  Marion  company's  circuits  in  the  downtown 
districts  begin  to  show  signs  of  weakness,  they  are  being 
replaced  with  racks  of  iron-pipe  construction.  Heavier 
,vin.  pipe  is  used  for  this  service.  More  durable  and 
economical  type  of  construction  is  produced  by  setting 
the  ends  of  the  3-in.  pipe  in  the  brick  walls  of  the  adjoin- 
ing buildings  than  by  the  use  of  hangers  attached  to  the 
walls. 


Electric  Lamps  as  Accident  Preventers 

At  a  busy  corner  in  New  York  City  the  crossing  used  by 
pedestrians  was  for  a  time  partially  blocked  by  a  public- 
utility  corporation  while  making  underground  repairs,  thus 
narrowing  the  available  path  to  about  3  ft.  With  a  con- 
tinual stream  of  hurrying  shoppers  crowding  through  this 
narrow    passage    there    was    danger    of    heedless    persons 


ELECTRIC    LAMPS     USED    TO    PREVENT    ACCIDENTS 


tripping  on  the  curb,  which  stood  about  6  in.  above  the 
level  of  the  street.  But  the  foreman  of  the  construction 
crew  foresaw  the  danger  and  materially  reduced  the  risk 
by  placing  a  i6-cp  lamp  at  each  side  of  the  walk  where  it 
would  shed  its  rays  on  the  curb  and  yet  would  be  out  of  the 
way  of  traffic.  The  accompanying  sketch  shows  how  the 
lamp  was  mounted. 
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Water  Relay  for  Use  on  Transformer  Pipinp 

I'.ach  of  the  water-cooled  transformers  on  the  system  of 
the  Washington  Water  Power  Company,  Spokane,  Wash., 
is  equipped  with  a  protective  device  which  in  case  of  inter- 
ruption to  the  transformer  water  supply  automatically  trii)s 
out  the  high-tension  oil  switch  and  rings  an  alarm  bell  to 
call    the    station    attendant.      The   device    itself,    which    is 
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SCHEME     OF     WATEK-KEI.AV    CONNECTION 

known  as  a  "water  relay,"  consists,  as  shown  in  the  sketch, 
of  a  small  water  bucket  and  a  movable  iron  weight  fastened 
to  opposite  ends  of  a  short  beam.  As  long  as  the  water 
is  pouring  from  the  discharge  pipe  into  the  small  bucket 
and  running  over  into  the  hopper  beneath,  the  added 
weight  of  the  water  keeps  the  contacts  at  the  mercury 
cups  closed.  But  should  the  waiter  supply  fail  the  water  in 
the  bucket  drains  out  through  the  hole  in  the  bucket  bot- 
tom, and  the  iron  weight  falls  and  breaks  the  contact.  By 
experimenting  with  the  size  of  the  hole  in  the  bucket  a 
fairly  accurate  time  element  can  be  introduced  if  it  is  de- 
sired. 

The  thermostat  shown  in  series  with  the  alarm  circuit  is 
provided  so  that  if  the  transformer  becomes  unduly  heated 
from  any  cause  the  alarm  will  also  be  given  and  the  oil 
switch  tripped  in  time  to  save  the  transformer.  The 
thermostat  is  made  of  a  spiral  of  two  dissimilar  metals  and 
is  hung  in  the  oil  above  the  transformer  windings.  This 
device  has  been  found  valuable  where  the  flow  of  water 
was  only  partially  interrupted,  allowing  enough  water  to 
fall  into  the  bucket  to  balance  the  beam. 


New  Condensing- Water  Tunnels  at  Racine,  Wis. 

A  new  concrete  intake  and  discharge  tunnel  which  will 
replace  an  older  one  of  smaller  rating  is  just  being  com- 
pleted at  the  Racine  (Wis.)  generating  station  of  the  Mil- 
waukee Light,  Heat  &  Traction  Company.  The  new  tunnel 
will  be  3.5  ft.  in  diameter  and  will  discharge  water  by  grav- 
ity into  a  well  from  which  it  will  be  pumped  through  the 
condensers.  Only  5500  kw  in  generating  units  is  installed 
in  the  station  at  present,  but  an  ultimate  rating  of  15,000 
kw  is  contemplated,  the  condenser  intake  and  discharge 
tunnels  being  laid  out  with  this  in  view.  The  old  tunnels 
which  are  being  replaced  by  the  newer  construction  were 
only  20  in.  in  diameter. 

Additions  have  also  been  made  in  the  boiler-room  equip- 
ment, three  500-hp  Edge  Moor  water-tube  boilers  with  Jones 
stokers  having  been  installed.  A  Terry-Platt  turbine- 
driven  centrifugal  boiler-feed  pump  capable  of  delivering 
200  gal.  per  minute  has  also  been  installed.  Three  turbine- 
driven  fans  are  being  installed  and  other  changes  are  being 
made  which  will  greatly  increase  the  rating  and  improve 
the  operating  conditions  of  the  plant. 


Patching  a  Broken  Switch  Panel 

In  making  some  repairs  a  piece  of  a  marble  end  panel  was  accidentally 
knocked  off.  Can  the  piece  be  put  back  without  marring  the  appearance 
of  the  board?  B.  A.   M. 

.Make  a  cement  of  four  parts  of  gypsum  and  one  part  of 
powdered  gum  arabic  mixed  to  a  mortar-like  mass  with  a 
cold  solution  of  borax.  Fasten  the  broken  piece  with  this 
mixture  and  let  it  stand  for  a  few  days  before  touching  it. 
The  borax  solution  can  be  colored  to  match  the  marble  and 
the   joint  waxed  and  polished. 


Sulphur  as  a  Cause  of  Clinkering 

\Vc  are  having  trouble  with  clinkering  and  have  been  advised  that 
this  is  due  to  sulphur  in  the  coal  we  are  using.  Can  one  determine 
in  advance,  from  analysis  of  its  chemical  impurities,  whether  a  given 
fuel  will  clinker,  and  does  the  presence  of  sulphur  invariably  indicate 
tendency  to  clinker?  K.   S.  M. 

There  is  a  general  impression  that  sulphur  is  the  cause 
of  clinkers  forming,  but  this  view  is  now  being  amended 
(iwiiig  to  the  fact  that  the  trouble  mentioned  seems  to  de- 
pend more  on  the  method  of  firing  and  the  rate  of  combus-  . 
lion  than  upon  the  constituents  of  the  ash.     In  fact,  coals  , 
containing  as  much  as  5  per  cent  of  sulphur  may  be  burned  , 
without  any  difficulty  whatever  due  to  clinkering.    Sulphur, 
alumina,  iron,  silica,  lime,  etc.,  reduce  the  fusibility  of  ash, 
it  is  true,  depending  upon  the  quantities  in  which  they  are 
present,  but  the  chief  factor  seems  to  be  the  frequency  with 
which  the  fireman  slices  his  fire  and  works  up  the  ashes  into 
the  bed  of  hot  coals.     In  the  latter  case  the  ash  will  melt  , 
and  fuse  together,  forming  dense,  heavy  masses  of  clinker. , 
But  this  result  may  be  quite  independent  of  the  presence  of , 
sulphur  in  the  original  coal,  for  sulphur,  being  both  volatile 
and  combustible  at  relatively  low  temperatures,  would  cer- 
tainly be  driven  off  and  consumed  long  before  the  ash  stage 
was  reached.     The  way  to  avoiding  clinkering,  therefor 
seems  to  be  in  proper  instruction  of  the  fireman,  and  '■ 
doubt  whether  one  would  be  justified  in  relying  on  a  men 
chemical  analysis. 


Percentage  of  Unaccounted-for  Output 


In 


ritral-station    practice    what    is    considered    a    reasonable   pcrcen'   . 
of    unaccounted-for    output — in    other    words,    the    diflFerencc    between 
readings   of   the   station    watt-hour   meters   and    the   sum    of   the   readi 
of  customers'  meters'  W.  E.  L 

The  unaccounted-for  output  of  central-station  syste: 
varies  widely  and  depends  upon  a  number  of  factors,  si: 
as  line  resistance  and  conductor  drop,  efficiency  and  ratr 
of  transformers  connected,  character  of  meters  installi 
condition  of  lines,  insulation  of  circuits,  trimming  of  trees 
right-of-way,  presence  of  grounds  in  customers'  premi.'-- 
etc.  In  one  extreme  case  of  which  we  have  record  the  tf 
of  kilowatt-hours  consumed  by  the  transformer  iron  lo;-- 
during  the  daylight  hours  was  practically  double  the  d 
sumption  of  the  community  by  night,  but  this  was  a  new  : 
dustrial  city  which  was  expected  to  grow  rapidly  and  h 
therefore  been  "over-transformed"  with  the  expectati 
that  it  would  soon  reach  up  to  the  liberal  rating  provide 
On  the  other  hand,  several  other  cases  have  been  reporv 
where  the  sum  of  the  customers' readings  actually  equaled 
even  excee<led  the  registration  of  the  station  in.strumen: 
but  here  investigation  showed  that  it  was  the  meters  tli 
were  acting  badly.  In  the  average  well-kept  altematin. 
current  system  the  distribution  losses  or  unaccounted-f' 
kilowatt-hours  will  usually  run  from  10  to  30  per  cent,  wit 
15  per  cent  as  a  common  figure.  This  is  equivalent  to 
metered  registration  of  85  per  cent  of  the  plant  outp" 
which  may  be  considered  very  fair  practice.  In  direr 
current  distributing  systems,  however,  the  losses,  owing  ' 
drop  in  conductors,  .^re  usually  much  greater.  One  lar; 
metropolitan  company,  for  example,  recently  reported  "■ 
iretered  losses  aggregating  40  per  cent  of  its  total  outpi 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical  Electrical   Press   of  the   World 


Generators,  Motors  and  Transformers 

The  "Hand"  of  an  Armature. — Humphry  MacCai.lum. 
— The  author  criticises  the  way  in  which  the  terms  "right- 
handed"  and  "left-handed"  are  sometimes  applied  to  anna- 
ture  windings.  He  recommends  the  following  two  defini- 
tions for  the  purpose  of  distinguishing  between  those  arma- 
tures which  under  similar  conditions  give  opposite  direc- 
tions of  rotation:  "Right-handed  armatures  are  those  in 
which  the  positive  brushes  are  opposite  the  north  poles  of 
the  field  magnet  when  the  direction  of  rotation  is  clock- 
wise when  viewed  from  the  commutator  end.  Left-handed 
armatures  are  those  in  which  the  positive  brushes  are  oppo- 
site the  north  poles  of  the  field  magnet  when  the  direction 
of  rotation  is  counter-clockwise  when  viewed  from  the 
commutator  end."  An  important  advantage  of  this  method 
of  classification  is  that  it  applies  equally  well  to  the  series 
or  the  parallel  armature.  The  essential  difference  between 
the  two  hands  in  either  case  is  that  in  the  "right-hand" 
coupling  coil  ends  or  the  ends  of  a  "round"  cross  one  an- 
other, whereas  in  the  "left-hand"  coupling  they  do  not 
cross,  a  distinction  which  gives  rise  to  the  following  per- 
fectly definite  rules:  (i)  In  all  lap  or  parallel-wound  drum 
armatures  if  the  right  ends  of  section  cross  one  another, 
the  winding  is  "right-handed,"  but  if  they  do  not  cross  it  is 
"left-handed."  (2)  In  all  wave  or  series-wound  drum  arma- 
tures if  the  ends  of  a  complete  round,  consisting  of  p/2 
sections,  cross  one  another,  the  winding  is  "right-handed" 
and  if  they  do  not  cross  it  is  "left-handed." — London  Elec. 
Reinew,  Sept.  19,  1913. 

High-Frequency  Alternators. — An  illustrated  review  of 
recent  developments  in  the  use  of  sustained  oscillations  in 
wireless  telegraphy  and  the  design  and  uses  of  high-fre- 
quency   alternators.  — London    Elec.    Review,     Sept.     12, 

1913- 

'    High-Frequency    Alternator.- — T.    R.    Lyle. — A    highly 

mathematical  paper  read  before  Section  A  of  the  British 

association,  in  which  the  author  shows  that  the  theory  of 

the  Goldschmidt  alternator  is  a  simple  case  of  the  more 

general  theory  of  the  alternating-current  generator  which 

.vas  published  by  the  author  in  1909. — London  Electrician, 

Sept.  26,  1913. 

I   Air  Filter. — An  illustrated  description  of  air-filter  plants 

l)f  British  make   for  the  purification  of  the  air  used  for 

looling  electric   generators. — London  Elec.    Rei'icw.    Sept. 

i;6,  1913. 

I;  Lamps  and  Lighting 

I  A  New  Method  of  Starting  Mercury-Vapor  Apparatus. — 
i,  S.  Anderson. — An  abstract  of  a  paper  read  before  the 
iSritish   association.      Mercury-vapor    lamps   and    rectifiers 
ire  started  by  tilting  the  lamp  or  rectifier,  either  by  hand 
r  automatically.      This   is   inconvenient,    especially   when 
icaling  with  lamps  used  for  scientific  purposes.     For  ex- 
ample, in  carrying  out  experiments  on  the  Zeeman  effect  a 
lercury-vapor  arc  lamp  is  extremely  suitable.     But  difli- 
ilty  arises  from  the  fact  that  the  lamp  must  be  placed  be- 
veen  the  poles  of  an  electromagnet,  the  distance  between 
'le  poles  being  usually  so  small  that  any  tilting  apparatus 
terferes  with  the  proper  mounting  of  the  lamp.     This 
fficulty  has  been  overcome  by  con.structing  a  lamp  which 
ay  be  fixed  in  position  between  the  poles  of  an  electro- 
jagnet,  or  in  any  other  suitable  position,  and  then  started 


witiiout  having  to  be  tilted.  I'his  is  brought  about  by  the 
employment  of  a  heating  arrangement  near  one  of  the 
electrodes,  preferably  the  negative  electrode.  The  lamp 
tube  is  provided  with  a  small  vessel  near  this  electrode,  the 
vessel  having  a  re-entrant  portion  or  recess  in'  which  a 
heating  element  is  placed,  while  the  part  of  the  tube  im- 
mediately above  this  small  vessel  and  its  recess  is  con- 
stricted. The  heating  element  consists  of  a  small  coil  of 
platinum  wire  wound  round  a  suitable  support.  It  may  be 
placed  in  the  recess  of  the  small  vessel  or  removed  at  will, 
without  interfering  with  the  vacuum  of  the  lamp.  This 
heating  coil  of  wire  is  connected  in  series  or  in  shunt,  in 
the  latter  case  being  provided  with  an  automatic  cut-out. 
An  external  resistance  is  placed  in  series  with  the  lamp. 
Before  starting,  the  small  vessel  is  full  of  mercury,  which 
forms  a  continuous  connection  inside  the  tube  between  the 
positive  and  negative  electrodes.  When  the  current  is 
switched  on  the  heating  coil  becomes  incandescent,  and  the 
heat  given  ofif  raises  the  temperature  of  the  vessel  and  its 
contained  mercury.  Very  little  heat  is  required,  because  the 
first  bubble  of  mercury  vapor  formed  rises  to  the  con- 
stricted portion  of  the  lamp  and  is  there  caught,  thus  break- 
ing the  continuity  of  the  mercury  inside  the  lamp  and  start- 
ing the  arc.  The  platinum  wire  of  the  heating  element  can 
be  made  of  such  a  thickness,  and  the  external  resistance 
can  be  so  adjusted,  that  the  wire  does  not  emit  heat  when 
the  lamp  is  working  but  becomes  incandescent  when  the 
lamp  is  started,  the  action  being  quite  automatic. — London 
Electrician,  Sept,  19,  1913. 

Generation,  Transmission  and  Distribution 

Maximum  Loads  on  Transmission  Lines. — H.  B. 
DwiGHT. — An  article  on  the  problem  of  the  minimum 
transmission-line  capacity  which  will  serve  to  transmit  a 
given  block  of  power,  or,  in  other  words,  what  the  limits 
are  to  the  loading  of  a  transmission  line.  Varying-voltage 
lines  and  constant-voltage  lines  are  discussed  and  the  fol- 
lowing conclusions  are  reached :  For  transmission  lines 
the  line  voltage  is  limited  by  the  phenomenon  of  corona. 
The  limit  of  the  load  on  a  line  operated  without  syn- 
chronous condensers  is  variatior;  in  voltage.  The  load 
limit  for  a  line  operated  at  constant  voltage  by  means  of 
synchronous  condensers  is  much  larger  than  the  above 
limit,  and  the  limiting  condition  is  usually  low  efficiency. 
For  heavy  lines,  with  large  reactance,  or  where  the  cost  of 
power  for  line  losses  is  low,  theoretical  limit  for  constant- 
voltage  lines  may  be  approached,  which  will  involve  in- 
creased cost  of  synchronous  condensers.  The  charging 
current  is  of  small  commercial  importance,  even  though  it 
may  be  large  in  amount,  and  must  be  carefully  allowed 
for.  In  general,  it  is  a  help;  its  main  disadvantage  is  that 
it  increases  the  voltage  rise  when  load  is  suddenly  discon- 
nected from  systems  not  closely  regulated. — Elec.  Journal, 
September,  1913. 

Pcnvcr  Transmission  and  Oil  Switches. — An  account  of 
the  very  long  discussion  which  followed  the  recent  paper 
by  Klingenberg  before  the  German  Association  of  Elec- 
trical Engineers  on  power  transmission  over  extended  dis- 
tricts. Leitgebel,  Roessler.  Klingenberg.  Stern,  Schwen- 
nicke,  Goldenborg,  Schueler,  Kucbler,  Georges,  Peterson, 
Meyer,  Wunder,  Wikander,  Weltzel  and  Seitz  participated 
in   the   discussion.     Roessler   emphasized   the   fact  that   in 
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large  transmission  systems  it  is  not  always  best  to  use  oik- 
lilRh  transmission  voltage  and  one  low  distribution  voltaic, 
for  in  certain  cases  economies  will  result  if  three  voltages 
are  used,  iiicUiding  a  medium  pressure  between  the  high 
potential  for  transmission  and  tlie  low  voltage  for  distri- 
bution. In  spite  of  double  transformation  losses  the  total 
cost  may  be  less,  but  each  case  must  be  figured  out  for 
itself.  Stern  spoke  of  explosions  of  oil  switches.  When 
the  arc  is  fortned  oil  is  evaporated  and  this  vapor  mixeil 
with  air  forms  an  explosive  mixture.  There  can  be  no 
such  explosion  if  the  mixture  of  the  oil  gas  with  air  is  pre- 
vented. The  oil  switch  cannot  be  made  air-tight  since  the 
gas  developci;!  by  the  arc  produces  a  pressure  which  the 
construction  would  not  stand.  The  new  oil  switch  of  the 
.MIgemeine     ■■'.loktricitats    Gescllschaft    serves    to    prevent 


OII.-SWITCH    CONSTRUCTIO.N' 

mixture  of  the  oil  gas  with  air  but  retains  the  air  cushion. 
The  oil  box  has  three  chambers,  the  switch  being  in  the 
Central  chamber,  which  is  completely  filled  with  oil.  The 
air  is  above  the  oil  in  the  two  side  chambers.  There  is  evi- 
dently no  possibility  of  the  oil  gas  mixing  with  the  air. 
Very  small  switches  of  this  design  have  been  successfully 
used  to  rupture  short-circuits  of  turbines  up  to  18,000  kva. 
— Elek.  Zeit..  Aug.  28,  1913. 

Traction 

British  Municipal  Tramways  Association. — An  account 
of  the  recent  Sheffield  conference  of  the  (British)  Munici- 
pal Tramways  Association.  The  presidential  address  by 
A.  R.  Fearnley  dealt  with  general  conditions  of  municipal 
street  railways  and  referred  at  some  length  to  competition 
from  motor  omnibuses.  The  speaker  declared  it  advisablc 
for  railway  systems  to  make  experiments  with  buses. 
Papers  were  presented  by  S.  Flint  on  the  advantages  an<l 
disadvantages  of  platform  fare  collection,  by  W.  C.  Fen- 
ton  on  the  maintenance  of  paving  on  street-railway  track 
according  to  British  law,  and  by  J.  B.  Hamilton  on  city 
passenger  transportation. — London  Electrician,  Oct.  ^. 
1913- 

Motor  Omnibus. — An  editorial  on  the  field  of  the  motor 
omnibus  with  reference  to  the  discussion  at  the  C British) 
Municipal  Tramways  Association.  In  London  and  its 
suburbs  street-railway  companies  are  suffering  heavily 
from  motor-omnibus  competition,  and  provincial  companies 
are  begrinning  to  become  apprehensive.  The  present  posi- 
tion of  railway  enterprises  in  Great  Britain  is  said  to  be 
unsatisfactory.  .Although  large  street-railway  systems  can 
pay  satisfactorily,  small  ones  do  not  often  reach  this  happy 


position.  The  extension  of  lines  into  districts  where  the  den- 
sity of  the  trafJic  is  low  is  liable  to  prove  unrenumerative. 
Nevertheless,  passenger  trafTic  should  be  provided  as  far  as 
possible  in  outlying  districts  where  the  traffic  is  small  if 
such  districts  are  to  be  developed,  and  it  then  becomes  a 
(|iicstion  what  method  should  be  adopted.  One  method  ... 
lo  use  the  trackless  trolley  car.  This  has  the  advantage 
that  energy  for  the  purpose  can  be  obtained  simply  by  the 
extension  of  the  overhead  system.  The  other  method  is 
to  use  motor  omnibuses  as  feeders  to  the  railway  system. 
I"()r  this  reason  the  motor  omnibus  should  have  careful 
consideration  by  street-railway  managers,  quite  apart  from 
its  claims  as  a  rival.  At  the  Tramway  .Association  con- 
ference J.  H.  Hamilton  presented  a  paper  which  was 
antagonistic  to  the  motor  omnibus.  He  claimed  that  it 
can  be  worked  only  at  a  loss.  On  the  other  hand,  F..  R. 
i'earnley  in  his  presidential  address  admitted  that  both  the 
motor  omnibus  and  the  trackless  trolley  have  certain  ad- 
vantages. There  are  possibilities  of  a  reduction  in  the 
price  of  gasoline  and  in  the  future  reduction  of  the  con- 
sumption of  gasoline  per  mile.  Mr.  Fearnley  would  "even 
consider  the  possibility  of  running  motor  omnibuses  1: 
preference  lo  relaying  the  track.  The  Sheffield  traniwa} 
committee  has  found  it  desirable  to  try  the  effect  of  run 
iiing  motor  omnibuses  in  conjunction  with  its  cars  and  has 
had  ten  omnibuses  for  this  purpose  on  four  routes.  The 
vehicles  have  proved  reliable ;  the  traffic  they  have  handled 
lias  been  very  heavy,  and  there  seems  to  be  no  doubt  that 
next  summer  a  much  larger  number  of  such  vehicles  will 
be  required  to  meet  the  demand." — London  Electrician. 
Oct.  3,  1913. 

Mountain  Raihway  Locomotives. — F..  Seefehi.ner  and 
I'".  Poi'P. — .\n  English  translation  of  their  recent  German 
paper  on  the  design  of  the  locomotives  for  the  Mittcnwald 
Railway.  The  overhead  trolley  pressure  is  15.000  volts  and 
the  frequency  is  15  cycles.  A  single-repulsion  motor  is 
used  on  each  locomotive,  and  has  an  hourly  rating  with 
natural  cooling  of  800  hp.  developing  a  tractive  effort  ot 
7500  kg  at  the  circumference  of  the  wheels  at  a  speed  ' 
30  km  (24  miles)  per  hour. — London  Electrician.  Sep' 
26.  It) 1 3. 

Installations,  Systems  and  .Appliances 

.hclcss     Interruption      of     Circuits. —  I".      Kr.\l's. — The 
author  starts  with  the  .Ayrton  formula  for  the  electric  arc 
and  derives  from  it  the  conditions  under  which  no  arc  ;- 
possible.      He   finds  that  either  one  of  the   following  t« 
conditions  must  be  fulfilled :     The  first  is  that  an  arc  wi! 
be  impossible  if  the  voltage  is  below  a  certain  minimum 
The  second  is  that  for  a  given  voltage  there  is  a  certain 
minimum  resistance  for  which  an  arc  is  impossible.     If  tli' 
circuit  is  broken  with  a  current  less  than  that  correspondin 
to  this  critical  resistance  there  will  be  no  arc.     The  fir- 
condition  is  well  known.    The  second  does  not  seem  to  ha^ 
been  realized.     The  author  discusses  experimental  invest; 
gations  concerning  the  correctness  of  this  second  condition 
and  describes  practical  applications  of  the  principle. — EUk. 
u.  ytdsch.  (\'icnna),  Aug.  24  and  31,  1913. 

Wires,  Wiring  and  Conduits 

lmpreg.nation  of  Wooden  Poles. — R.  N'ovotny— A 
article  on  the  economy  of  the  method  of  impregnatin. 
wooden  poles  with  creosote.  The  author  shows  that  it  :- 
possible  to  reduce  the  consumption  of  creosote  oil  to 
smaller  amount  than  is  usually  employed,  although,  c 
course,  there  is  a  limit  to  this  reduction. — Elck.  u.  Mosch 
(Vienna),  Sept.  7,  1913. 

Higli-Tcnsion  Insulators.  —  A.  Martin-Saxto.v 
article  on  insulators  for  use  above  5000  volts.  The  au.it>^i 
discusses  the  principal  phenomena  observed  in  insulators 
the  principles  determijjing  their  form  and  size,  lests  01 
insulators  and  mechanical  requirements. — Elck.  u.  Masch. 
(Vienna").  .Aug.  24,  1913. 
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Presening  Wooden  Poles. — R.  E.  Neale. — An  illus- 
rated  description  of  the  Powell  saccharine  process  for  sea- 
oning    and    preserving     timber. — London    Elec.    Review, 

>ept.  19.  1913- 
Protection  Against  Atmospheric  Discharges.— V.  Lang. 
.^An  article  on  the  protection  of  lines  against  atmospheric 
ischarges,  with  special  reference  to  the  use  of  condensers, 
ormulas  are  derived  which  show  that  the  condensers 
hould  be  installed  near  the  earth  and  that  their  capacity 
dould  have  a  certain  volume  which  must  not  be  too  high, 
"he  author  discusses  energy  losses  and  the  effect  of  static 
harges,  and  compares  the  results  with  examples  from 
ractice.— £/^fe.  u.  Masch.  (Vienna),  Aug.  24,  1913. 

Electrophysics  and  Magnetism 

Theory  of  Contacts  Betzucen  Bad  Conductors. — W.  H. 
!ccLES. — A  paper  read  before  Section  A  of  the  British 
ssociation  on  the  theory  of  the  rectifying  action  of  light 
ontacts  (such  as  are  used  in  detectors  for  wireless  teleg- 
iphy).  The  author  offers  a  broad  rule  which  indicates 
le  direction  of  the  rectifying  action.  This  rule  is  that 
■hen  the  dift'erence  of  the  specific  heats  of  electricity  in 
le  two  substances  in  contact  is  of  the  same  sign  as  the 
ifference  of  the  Peltier  effects,  the  negative  current  is 
reater  than  the  positive  current  for  numerically  equal 
oltages,  and  when  the  difference  of  the  specific  heats  is 
ero,  or  is  of  opposite  sign  to  the  difference  of  the  Peltier 
ffects,  the  greater  current  is  produced  by  the  positive  volt- 
ge.  In  fact,  according  to  this  electrothermal  theory,  the 
'homson  effects,  not  the  Peltier  effects,  determine  the  di- 
ection  of  rectification.  The  evidence  in  favor  of  this 
ule,  together  with  exceptions  from  it,  is  discussed. — Lon- 
on  Electrician^  Oct.  3,   1913. 

Valve  Action  of  Zirconium. — L.  H.  Walter. — An  article 
1  which  the  author  shows  that  while  zirconium  electrodes 

0  not  promise,  even  when  available,  to  be  of  any  great 
alue  in  connection  with  valve  cells,  the  fact  that  zir- 
jnium  exhibits  a  pronounced  valve  effect  is  of  interest,  in 
lat  it  is  the  first  known  case  of  a  metal  of  the  fourth 
;riodic  group  behaving  in  this  manner.  In  the  same  way 
le  metal  tungsten  is  the  only  example  of  an  element  of  the 
xth  group  showing  this  phenomenon. — London  Electri- 
>an,  Oct.  3,  1913. 

1  Units,  Measurements   and  Instruments 

^Magnetic  Tests  of  Sheet  Iron. — K.  Zickler. — If  the 
iximum  permeability  and  the  specific  electric  resistance 
e  known,  the  author  shows  how  to  determine  by  simple 
rmulas  the  hysteresis  and  eddy-current  losses  and  from 
i:se  the  total  iron  losses  in  sheet  iron.  The  accuracy 
'tained  is  sufficient  for  technical  purposes. — Elek.  u. 
'isch.  (Vienna),  Aug.  31,  1913. 

Resonance  in  Cable  Tests. — Andre  Leaute. — The  author 
1  ers  to  his  method  of  using  resonance  for  producing  ele- 
cted voltages  in  high-tension  cable  tests  and  shows  that  it 
fi  be  applied  without  danger  so  long  as  certain  precau- 
tns  are  taken  to  avoid  disturbing  the  equilibrium  of  the 
fise  of  the  network  under  operation. — London  Elec- 
iian,  Oct.  3.  1913. 

''raction  Motor  Tests. — In  this  long  illustrated  serial  on 
e:tric-shop  testing,  tests  of  direct-current  railway  motors 
a   taken  up. — Elec.  Journal,  September,   1913. 

he  of  Iron  in  Electrical  Measuring  Instruments. — M. 
C -ivo-DoBROwoLSKY. — An  illustrated  English  translation 
Mhe  German  article  abstracted  some  time  ago  in  the 
C^est. — London  Elec.  Review,  Aug.  8,  191 3. 

Telegraphy,  Telephony  and  Signals 

|i!/t;'/ton  Coils  for  Telephone  Lines. — L.  Cahen. — A 
ninematical  article  with  reference  to  the  recent  paper  of 
^1  Gati,  on  the  use  of  induction  coils  in  shunt  for  tele- 
P'ne  circuits.  The  author  concludes  that  this  system  will 
St  d  comparison  with  the  Pupin  system  of  induction  coils 


in  series  only  where  the  distortion  of  the  current  does  not 
represent  an  obstacle  to  good  hearing.  This  is  improbable, 
but  an  experimental  trial  would  be  interesting. — La 
Lumicre  Elec,  Sept.  6,  1913. 

High-Speed  Telegraph. — A.  Franke. — The  first  part  of 
an  illustrated  description  of  the  new  high-speed  telegraph 
manufactured   by    Siemens   &    Halske. — Elek.    Zeit.,    Sept. 

25.  1913- 

Wireless  Telegraphy. — H.  Thurn. — An  article  giving 
statistical  data  on  coast  and  ship  wireless  stations  in  dif- 
ferent countries.  The  systems  employed  are  listed  accord- 
ing to  their  status  on  June  15,  1913,  special  reference  be- 
ing given  to  Europe,  and  especially  Germany  and  the  Ger- 
man colonies. — Elek.  Zeit.,  Oct.  2,  1913. 


Book  Review 


An  Elementary  Treatise  on  Calculus.     By  William  S. 

Franklin,    Barry    MacNutt    and    Rollin    L.    Charles. 

South  Bethlehem,  Pa. :    Published  by  the  authors.    253 

pages,  illustrated.  Price,  $2. 
Mathematics  is  a  very  large  subject  and  may  be  regarded 
from  many  different  standpoints.  The  pure  mathematician 
very  commonly  regards  mathematics  as  the  logic  of  quan- 
tity. To  his  mind  the  logical  aspect  is  dominant.  The 
physicist  very  commonly  regards  mathematics  as  the 
science  which  explains  the  phenomena  of  the  material  uni- 
verse. To  his  mind  the  explanatory  aspect  is  dominant. 
The  engineer  very  commonly  regards  mathematics  as  the 
source  of  rules  for  reaching  swift  and  reliable  arithmetical 
conclusions  in  practical  engineering  problems.  To  his 
mind  the  arithmetical  aspect  is  dominant.  The  teaching 
of  branches  of  mathematics,  such  as  the  differential  or 
integral  calculus,  naturally  varies  with  the  type  of  mind 
that  presents  the  subject  and  with  the  type  of  mind  to 
which  it  is  presented.  There  is  a  tendency  for  conflict  be- 
tween the  teachings  of  pure  mathematicians,  physicists  and 
engineers.  What  seems  proper  to  the  purist  seems  stilted 
to  the  physicist  and  obscure  to  the  engineer.  What  seems 
proper  to  the  physicist  seems  loose  to  the  pure  mathema- 
tician and  indefinite  to  the  engineer.  What  seems  proper 
to  the  engineer  seems  trivially  utilitarian  to  the  purist  and 
narrow  to  the  physicist. 

In  the  history  of  the  teaching  of  advanced  mathematics 
the  pure  mathematician  dictated  the  policy  and  dominated 
the  field  until  within  a  generation  of  our  time.  The  time- 
honored  ascendency  has  recently  been  bitterly  contested. 
The  rigid  formalism  of  the  fine  old  mathematical  scholars 
was  held  up  to  scorn  by  the  men  who  desired  to  make  their 
mathematics  into  useful  tools  for  the  practical  mind.  No 
Calvinist  indicted  the  medieval  church  more  vindictively. 
On  the  other  hand,  the  loose  reasonings  of  the  practitioner 
type  were  gall  and  wormwood  to  the  carefully  trained 
scholar.  Between  the  extremists  of  these  two  groups  no 
quarter  was  ever  given  or  taken.  At  the  present  time  more 
tolerance  is  displayed.  All  hone.st  types  of  mathematics 
are  good,  in  their  own  way,  for  the  particular  minds  to 
which  they  are  addressed.  But  it  has  become  clear  that 
engineers  should  learn  their  mathematics  from  applied 
mathematicians  and  not  from  pure  mathematicians. 

The  book  under  consideration  belongs  essentially  to  the 
physicist-engineer's  class.  It  bases  its  conceptions  on 
simple  physical  phenomena  and  arrives  at  its  conclusions 
in  the  most  direct  and  least  formal  method  consistent  with 
practical  accuracy.  It  should,  therefore,  win  favor  with 
students  of  that  class.  Perhaps  the  strongest  chapters  in 
the  volume  are  those  dealing  with  wave  motion  and  with 
vector  analysis.  These  seem  to  us  remarkably  good.  Those 
subjects  are  seldom  presented  clearly  and  simply  in  books 
on  the  calculus. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Uccord  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Improved  Type  of  Binding  Post 

.\  binding  post  which  is  said  to  be  adaptable  to  all  classes 
01  wire  tips  and  all  kinds  of  wire,  and  which,  it  is  de- 
clared, will  form  a  better 
mechanical  and  electrical  con- 
nection than  the  orilinary  bind- 
ing post,  is  shown  in  the 
accompanying  illustration.  The 
base  of  the  jaw  B  is  held  sta- 
tionary in  or  near  the  position 
shown  by  the  lock-nut  below 
it.  The  non-rotating  jaw  /  fits 
the  square  copper  stud,  and  as 
force  is  applied  at  the  nut  JV 
the  travel  occasioned  by  the 
screw  thread  is  transmitted 
through  the  swivel  S,  bringing 
the  two  jaws  of  the  binding 
post  together.  The  device  is 
made  of  brass  and  is  designed 
to  carry  a  current  of  30  amp 
without  excessive  heating.  Spe- 
cial sizes  are  also  made. 

This  "standard  connection," 
as  it  is  called  by  its  manufac- 
turer, the  Sloan  Engineering 
Company,  of  Brooklyn,   N.   Y., 

is  said  to  insure  reliable  connections  and  to  reduce  trouble 
resulting  from  poor  contacts. 


adjusted  to  illuminate  the  score.     Placed  on  an  office  desk 
the  lamp  forms  a  convenient  form  of  portable  fixture. 


IMPROVED   BINDING    POST 


Portable  Incandescent-Lamp  Holder 

A  portable  incandescent-lamp  holder  called  the  "handi- 
light."  which  can  be  supported  in  several  different  posi- 
tions, is  being  manufactured  by  the  Luminous  Unit  Com- 


PORTABLE    FIXTURE     ADJUSTABLE    TO    SEVERAL    POSITIONS 

pany,  of  St.  Louis,  Mo.  The  design  of  the  base  makes  the 
outfit  adapt<-tble  to  a  variety  of  conditions.  Supported  as 
shown  in  the  illustration,  it  can  be  used  as  an  ordinary 
table  or  reading  lamp.  With  the  goose-neck  hooked  on  the 
top  of  a  mirror  it  becomes  adapted  for  shaving.  The  lamp 
can  also  be  used  as  a  porch  fixture  by  hanging  the  slotted 
portion  of  the  support  on  a  nail  or  screw.  By  laying  the 
base  horizontally  on  top  of  a  piano  the  reflector  can  be 


The  Largest  Mine  Locomotives  Ever  Built 

The  Carnegie  Coal  Company  has  recently  installed  at  the 
Charleroi  (Pa.)  Coal  Works  two  of  the  largest  mine  loco- 
motives ever  built.  These  locomotives  weigh  30  tons  apiece 
and  are  of  the  Baldwin-Westinghouse  "barsteel"  type.  It 
is  estimated  that  each  locomotive  can  haul  100  cars,  each 
loaided  with  3  tons  of  coal,  over  the  grades  which  will  be 
encountered  on  the  local  right-of-way.  ,,. 

Each  locomotive  consists  of  two  separate  units  which  can 
be  separated  and  used  as  15-ton  locomotives  if  desired. 
Tlie  use  of  two  units  in  tandem  is  advantageous  in  such 
large  machines  because  the  weight  is  distributed  over  eight 
wheels   instead  of   four,   and    hence    the    locomotive    has 
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30-TON      MINE      LOCO.MOTIVE 

greater  tractive  power  and  does  less  damage  to  the  trac 
than  if  the  weight  were  more  concentrated. 

In  the  "barsteel"  construction  the  frames  are  not  boi 
up  of  plates  but  are  formed  of  a  grid  of  steel  bars  of  het»| 
cross-section.     The  side  frame  of  each  unit  is  cast  sep; 
rately,  giving  strong  and   rigid  construction.     The  opei 
ings  in  the  frame  afford  ready  access  for  inspection,  oihn 
replacing    brakeshoes,    adjusting   brake    rigging,   etc.,  ar 
also  provide  ventilation  for  the  electrical  apparatus,  so  th 
its  all-day  efficiency  is  higher  than  would  be  the  case 
the    frame   totally    inclosed    it.     This   type   of    frame  1 
been  in  use  for  many  years  for  large  freight  locomotr. 
but  has  been  adapted  for  mine  locomotives  only  within  ' 
last  year. 

Both  air  brakes  and  hand  brakes  are  provided.  ■' 
auxiliary  air  reservoir  is  placed  on  the  trailing  unit,  t 
main  reservoir  and  compressor  being  located  oa  the  lea 
ing  unit.  The  hand  brakes  are  operative  on  both  ur. 
when  disconnected  for  independent  operation. 

The  controller  for  the  tandem  pair  is  of  the  individi 
magnetic  blow-out  type  which  handles  all  four  motors 
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ince.  When  the  tandem  is  split  the  four-motor  controller 
iperates  the  two  motors  of  its  unit  without  change  in 
onnections.  while  the  other  unit  has  its  own  two-motor 
ontroller. 


Pabulating  Machines  for  Smaller  Central  Stations 

The  Commonwealth  Edison  Company  of  Chicago,  with 
iiore  than  100,000  customers  on  its  books,  has  for  several 
ears  checked  its  monthly  billing  sheets  by  machinery.  A 
ard  is  punched  for  each  bill  and  the  different  cards  are 
hen  automatically  sorted  and  tabulated  for  the  amounts 
nd  class  of  service.  This  is  done  primarily  as  a  check 
gainst  the  correctness  of  the  bill  extensions.  Beyond  this, 
lowever,  it  has  the  very  decided  value  of  forming  the 
asis  for  all  statistical  analyses  which  the  company  makes 
I'ith  regard  to  the  sale  of  its  service. 

The  same  idea  but  in  a  somewhat  different  form  is  now 
leing  carried  out  by  the  Portland  (Ore.)  Railway,  Light  & 
'ower  Company  on  the  Pacific  Coast  and  by  the  Cleveland 
Ohio)  Electric  Illuminating  Company.  Particularly  inter- 
sting  is  the  use  made  of  the  cards  for  shop  accounts,  both 
or  labor  and  material  in  repair  work.  The  arrangement  is 
uch  that  the  aggregate  cost  in  labor  and  material  during 
ny  given  time  can  be  determined  automatically  and 
iuickly.  If,  on  the  other  hand,  the  cost  of  a  particular 
ind  of  work  is  desired,  it  can  be  obtained  in  the  same  way 
y  running  the  cards  through  the  machines  again  after  set- 
ing  the  automatic  recording  device  to  catch  that  particu- 
ir  item. 

Soon  after  the  management  of  one  company  found  that 
t  could  obtain  through  the  cards  answers  to  all  sorts  of 
pecial  inquiries,  the  accounting  department  was  almost 
ivamped  with  requests  for  information.  This,  of  course, 
ad  really  been  needed  just  as  much  before  the  card  system 

as  installed,  but,  realizing  that  it  could  not  be  obtained  ex- 
;pt  at  large  expense  and  irritating  delay,  very  few  of  the 

;ads  of  departments  had  had  the  temerity  to  ask   for  it. 

any  matters  had  been  allowed  to  go  by  default  in  prefer- 

ice  to  making  a  demand  which  was  bound  to  be  reflected 


T/'.T.ATING    MACHINE    USED    IN    OFFICE,    CLEVELAN'I)    ELECTRIC 
ILLUMINATING   COMPANY 

"'  le  end  of  the  next  month  in  the  cost  sheets  of  the  de- 
Pament. 

le  illustration  shows  a  complete  statistical  unit  in  the 
'•"'-  of  the  Cleveland  Electric  Illuminating  Company.  At 
Weft  are  shown  two  key  punches  being  operated  by  two 
)oig  women,  while  the  gang  punch  with  a  quick-set  de- 
^■•c  rests  on  a  table  at  the  right  of  the  picture.  The  sorter 
opened  by  the  man  standing  and  the  tabulator  in  front  of 


the  man  in  the  chair  are  the  remaining  machines  in  the  set. 
The  card  files  are  shown  at  the  left  along  the  wall.  All  of 
the  machines  for  the  above-mentioned  installations  of  tabu- 
lating machines  and  automatic  sorting  devices  were  fur- 
nished by  the  Tabulating  Machine  Company,  New  York 
City. 


Combined  Take-Up  and  Pay-Out  Reel 

Mathias  Klein  &  Sons,  of  Chicago,  are  marketing  the 
Eichoff  combined  take-up  and  pay-out  wire  reel  which  is 
said    to    facilitate    greatly    the    handling    of    electric-light, 


i 

^ 

V 

I 

-'-x^ 

f- 

■HKa.  JZ  -^ 

^*^K.^.« 'lat^" 

w^msm/!^ 

Rh^^^Ik^^' 

■P 

^r 

^1^^ 

"UK 

■•  flR-'™ 

:-?-;•   :\t;.^-'.   -  t 

rr-.^ilife 

COMBINED     TAKE-UP     AND    PAY-OUT     WIRE     REEL     CHAINED     TO 
BASE   OF   POLE 

telegraph  and  telephone  wire,  performing  the  work  of  both 
the  separate  pay-out  and  take-up  reels,  with  economy  in 
time  and  labor.  The  services  of  but  one  man  are  required 
to  operate  the  Eichoff  reel  as  compared  with  several  men 
necessary  where  separate  reels  are  used.  The  reel  disk 
proper,  instead  of  being  made  of  wood,  is  of  No.  10  gal- 
vanized sheet  steel,  34  in.  in  diameter,  with  a  l-in.  flange 
turned  around  the  edge.  An  adjustable  wire  guide  enables 
the  operator  to  coil  up  wire  without  assistance.  A  brake 
around  the  hub  can  be  set  to  hold  the  wire  at  any  tension 
or  a  stop-pin  fixes  the  reel  disk  stationary.  The  arms  are 
adjustable,  facilitating  easy  ^removal  of  the  wire.  The 
axles  are  made  from  0.875-in.  cold-rolled  steel  with  cast- 
iron  hub,  and  the  weight  of  the  reel  is  about  80  lb.  As 
shown  in  the  illustration,  the  frame,  which  is  provided  with 
handles,  can  be  clamped  to  a  tree  or  any  convenient  post 
which  is  strong  enough  to  withstand  the  strain  imposed  by 
ihe  pull  of  the  wire. 


Indirect  Lighting  of  Chicago  Bank   Interior 

A  modern  tendency  in  bank  illumination  is  the  lighting 
of  counting-house  interiors  by  the  indirect  system,  conceal- 
ing the  light  sources  in  troughs  along  the  top  of  the  bank 
rails  surrounding  the  tellers'  cages,  etc.  One  of  the  latest 
installations  of  this  type  is  that  of  the  Swedish-American 
Bank  at  Balmoral  and  Clark  Streets,  Chicago.  As  shown 
by  the  movement  of  the  hands  of  the  clock  dial  in  Fig.  i, 
the  photographic  plate  from  which  this  reproduction  was 
made  was  exposed  only  six  minutes,  no  flashlight  or  other 
artificial  aid  having  been  used. 

The  entire  absence  of  pendent  fixtures  preserves  per- 
spective in  a  remarkable  manner,  and  the  beautifully  lighted 
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cciliti^j,  from  which  the  room  is  actually  illuminated,  gives 
the  interior  a  high,  spacious  and  dignified  appearance.  It 
would  be  difficult  to  secure  the  same  effect  by  suspending 
visible  light  sources  from  the  ceiling,  for  the  eye  finds  it  a 
task  to  see  past  a  bright  light  and  the  ceiling  is  visually 
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FIG.    I — INDIRECT    ILLUMINATION    OF    INTERIOR    OF    SWEDISH- 
AMEKICAN     BANK,     CHICAGO,     ILL. 

lowered.  The  lamps  in  this  installation  are  kept  burning 
at  evening  solely  for  the  attention  attracted  and  the  ad- 
vertising value  which  the  lighting  affords. 

The  illumination  is  accomplished  by  using  two  6o-watt 
lamps  with  reflectors  in  each  of  the  eight  boxes  or  troughs 
along  the  bank  rail  over  the  teller's  wickets.  Besides  this, 
there  are  four  reflectors  containing  150-watt  lamps  over  the 
vestibule  entrance,  which  is  not  shown  in  the  photograph. 
Two  skylights  in  the  ceiling  admit  natural  illumination 
during  daylight  hours,  but  behind  the  panes  are  mounted 
eight  reflectors  containing  loo-watt  lamps  which  may  be 
lighted  to  add  to  the  artificial  illumination,  protlucing  a 
beautiful  effect.  The  main  banking  roont  is  50  ft.  long,  32 
ft.  wide  and  26  ft.  high,  and  the  reflectors  are  contained 
in  the  rectangular  casings  on  the  bank  rail  and  are  9  ft. 
.tIiovc  the  floor. 


A 

FK..    2 — K.XTEKIOR    VIEW    OF    SWEDISH- AM  KR  HA  N     I'.ANK, 
CHICAGO,    AT     NIGHT 

TIk'  installation  was  made  by  the  Pierce  Llectric  Com- 
pany of  Chicago,  and  the  architects  were  Messrs.  Otten- 
heimer,  Stern  &  Reichert,  also  of  Chicago.  The  reflector 
units  were  furnished  by  the  National  X-Ray  Reflector 
Company. 


Motor-Driven  Doubled-Spindle  Grinder 

A  new  18-in.  disk  grinder  possessing  a  number  of  in- 
teresting features  has  recently  been  developed  by  C.  H. 
Hcsly  &  Company,  Chicago.  As  shown  in  the  illustration, 
the  machine  has  two  disks  for  grinding  two  parallel  sur- 
faces simultaneously,  each  grinding  disk  being  mounted  on 
the  shaft  of  a  motor.  The  right-hand  motor  and  its  disk 
can  be  moved  by  means  of  a  gear  and  rack  and  can  be 
clamped  at  any  desired  distance  within  a  maximum  of 
10  in.  from  the  other  disk.  In  order  to  bring  the  disks  in 
contact  with  the  work  the  shaft  and  disk  of  the  right-hand 
motor  can  be  moved  forward  about  I  in.  by  means  of  the 
lever.  A  micrometer  stop  screw,  graduated  to  o.ooi  in., 
limits  this  motion  so  that  work  can  be  ground  very  ac- 
curately. 

The  dust  hood  telescopes  automatically  as  the  distance 
between  the  disks  is  varied.  Ten  work-rests,  varying  in 
size  from  0.25  in.  to  3.3123  in.  in  width  and  suitable  for 
all  sizes  of  work  within  the  rating  of  the  machine,  are 
regularly   furnished  with  the   grinder. 

The  motors  are  of  the  Westinghouse  steel-frame  induc- 


UOUBLE-SPI.NDLE      DISK      GRINDER      WITH       INDUCTION       MOTOB 
DRIVE    AND    MICROMETER    ADJUSTMENT 

tion  type  with  special  bearing  brackets  to  carry  the  un- 
usually large  bearings  required  for  grinding  service.  Each 
motor  is  rated  at  3  hp. 


Elevated  Controllers 

Elevator  controllers  of  the  type  shown  herewith  art 
now  being  produced  in  both  single-speed  and  two-speed 
types.  The  single-speed  types  are  used  with  motors  having 
no  field  control,  while  the  two-speed  types  are  used  with 
motors  in  which  additional  speed  variation  is  made  possible 
by  shunt-field  resistors.  In  both  types  a  combination  of 
armature-series  and  shunt-field  resistance  will  slow  down 
the  elevator  and  bring  it  to  a  stop  if  any  part  of  the  equip- 
ment fails  to  function  properly.  The  armature  shunt 
resistance  is  used  also  for  dynamic  braking. 

The  magnetic  switches  mounted  on  the  slate  control 
panel  can  easily  be  taken  apart  for  inspection  or  for  re- 
newal of  the  contacts.  All  switch  arms  have  a  channel 
section  and  the  other  parts  are  heavily  ribbed  where  re- 
quired, so  as  to  eliminate  the  breakage.  All  electrical  con 
tacts  on  these  panels  are  of  the  butt  type,  carbon  to  copper 
and  have  a  wide  range  of  adjustment  for  taking  up  wear 
Dust  and  dirt  cannoj,  collect  on  the  contacts  because  c 
their  vertical  position. 

The  main  contacts  are  equipped  with  magnetic  blow-ou 
coils   of   bar-wound   copper.     These   are   mounted  on  tn 
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back  of  the  control  panel,  so  that  the  coils  cannot  be 
damaged  from  the  arc.  All  of  the  wiring  is  exposed  on 
the  back  of  the  panel.  A  double-pole  main-line  switch 
breaks  both  sides  of  the  line  and  in  connection  with  the 
direction  switches  gives  four  breaks  in  the  armature  cir- 
cuit. The  direction  switches  are  mechanically  interlocked 
to  prevent  their  simultaneous  operation,  which  would 
cause  a  short-circuit  on  the  line.  These  switches  will  also 
automatically  open  on  abnormal  drop  in  voltage  and  stop 
the  equipment. 

A  double-coil  overload  movement  is  arranged  to  stop 
the  elevator  in  case  of  overload  and  can  be  automatically 
reset  by  throwing  the  car  switch  to  the  off  position.  This 
gives  a  reliable  indication  as  to  whether  the  car  is  over- 
loaded, and  by  having  the  resetting  feature  in  the  car 
switch  it  is  possible  to  set  this  overload  within  the  closest 


TYPE    OF    CONTROLLER    PANEL    WITH     NEW    SINGLE    AND    TWO- 
SPEED    ELEVATORS 

imits.  This  device  possesses  an  advantage  over  the  hand- 
operated  circuit-breaker  in  that  the  operator  is  not  com- 
pelled to  go  to  the  switchboard  in  case  a  slight  overload 
)ccurs. 

I  The  controllers  described  above  are  now  being  built  by 
ihe  Cutler-Hammer  Manufacturing  Company,  Milwau- 
•ee,  Wis. 


Combination  Electric   Plant  and   Refrigerating 
Equipment 

A  complete  miniature  exhaust-steam  ice  plant  having  a 
iting  of  0.5  ton  of  refrigation  was  exhibited  in  operation 

the  International  Refrigeration  Exposition  in  Chicago 
■  the  Carbondale  Machine  Company,  of  Carbondale,  Pa., 

demonstrate  the  applicability  of  the  absorption-type  ice 
jant  to  central-station  equipment.  Live  steam  was  sup- 
ied  to  a  small  vertical  engine  direct-connected  to  a  3.S-kw 


iio-volt  direct-current  generator.  This  electrical  unit  was 
furnished  by  the  Engberg  Electrical  &  Mechanical  Works, 
of  St.  Joseph,  Mich.  The  engine  exhaust  at  3-lb.  pressure 
was  conducted  to  the  steam  coils  of  the  ammonia  gener- 
ator  of  the   small   absorption-type   refrigerating  machine. 


MODEL     EXHAUST-STEAM     REFRIGERATING     MACHINE 

Here  the  latent  heat  of  the  steam  was  utilized  to  distil 
off  ammonia  gas,  and  the  refrigerant  produced  was  used 
to  operate  a  frosted  sign,  and  to  freeze  small  cakes  of  ice. 
The  illustation  herewith  shows  in  detail  the  model  refrig- 
erating machine.  Electricity  from  the  generator  was  used 
in  the  operation  of  the  small  Robbins  &  Myers  motor 
shown,  which  drove  the  ammonia  circulating  pump  used 
in  returning  aqua  ammonia  from  the  absorber  to  the  am- 
monia generator. 


Stimulating  Electric  Pumping  at  Syracuse,  N.  Y. 

The  accompanying  illustration  shows  a  window  display 
used  by  the  Syracuse  Lighting  Company,  Syracuse,  N.  Y., 
to  interest  the  suburban  and  countrv  residents  in-  electric 
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pumping.  The  exhibit  consists  of  an  electrically  driven 
triplex  pump  (shown  in  the  lower-left  corner  of  the  pic- 
ture) discharging  into  a  pressure  tank  at  its  side.  As  the 
dummy  figure  pours  the  water  on  the  flower  garden  in  the 
foreground  the  pump  is  automatically  stopped  and  started. 
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by  means  of  a  pressure  relay  on  the  tank.  Appro|iriatc 
posters  in  the  window  called  attention  to  the  advantages  of 
the  electrically  driven  pump  as  an  aid  in  times  of  drought 
and  fire.  The  pump  in  the  display  was  made  by  the  Goulds 
Maiuifacturing  Company,  Seneca  Falls,  N.  Y. 


Change  in  Condensing  Turbine  Design 

In  making  recent  improvements  in  the  design  of  its  small 
turbine  units,  the  Terry   Steam   Turbine  Company,   Hart- 


FIG.      I — STEAM     TUKBINE,     WITH     CASE     REMOVED,     EXPOSING 
ROTATING   ELEMENT 

ford.  Conn.,  had  two  objects  in  view,  namely,  to  approach 
the  low  rates  of  steam  consumption  achieved  with  larger 
units  and  to  eliminate  air  leakage  into  the  condenser.    The 


J — SECTIONAL    VIEW    THROUGH     STEAM     TURIIINE,    SHOW- 
ING   PATH    OF    STEAM    TO    CONDENSER 

machine  consists  essentially  of  a  multi-velocity  wheel  as 
the  hish-pressure  element  and  a  low-pressure  end  made 
up  of  several  multi-pressure  impulse  elements.  The  main 
feature  distinguishing  the  arrangement  of  the  low-pressure 


stage  from  that  used  in  some  other  types  lies  in  the  fac 
that  the  low-pressure  element  is  here  reversed  and  receive 
steam  at  the  end  farthest  from  the  high-pressure  element 
exhausting  into  the  condenser  connection  at  the  center  o 
the  turbine  as  shown  by  the  path  of  the  arrows  in  Fig.  i 
The  stationary  buckets  on  the  low-pressure  end  are  placo 
on  annular  rings,  from  which  they  may  be  removed  ii 
blocks  if  necessary. 

The  only  gland  exposed  to  vacuum  has  been  shifted  fron 
the  end  of  the  casing,  as  it  is  in  other  types  of  condensin] 
turbines,  to  the  middle,  where  it  is  exposed  on  one  side  t( 
the  action  of  a  vacuum  and  on  the  other  to  steam  at  jus 
above  atmospheric  pressure.  This  reduces  the  leakage  0 
air  through  this  gland  to  a  minimum.  The  effectivenes; 
of  the  gland  does  not  depend  upon  packing  or  any  of  th( 
other  devices  used  to  keep  out  the  air.  Aside  from  these 
changes  the  turbine  has  the  same  characteristics  as  th« 
former  machines  made  by  the  company  which  have  beer 
described  from  time  to  time  in  the  columns  of  the  lilectrica 
World. 


Hoist  for  Shop,  Factory  or  Warehouse  Duty 

In   a  new  type  of   small   shop  hoist   brought  out  by  th« 
Pawling    &     Harnischfegcr     Company,     Milwaukee,    Wis. 


SMALL   SHOP   HOIST   WITH    SPUR-GEAR    EQUIPMENT   AND  FLOOP 
CONTROL 

plain  spur  gears  are  used  throughout,  all  w-orm,  bevel 
planetary  gearing  having  been   eliminated   as  being  ir 
cient.     The  gears  employed  are  of  cast  steel  and  the  ^ 
ions  are  of  hardened  forged  steel.    The  load  brake  and  hois 
gears  run  immersed  in  oil.     The  designer  has  also  giv"; 
much  attention  to  making  all  parts  of  the  hoist  accessible 
Unless    otherwise    specified,    these    hoists    are    equippo 
with  direct-current  motors.     In  sizes  above  2  hp  they  ar 
built    with    four   wound-field   poles,   cast-steel    frames  an- 
laminated  cores.    The  armatures  are  form-wound,  and  hot 
armature  and  field  coils  are  impregnated  under  vacuuiv 
render  them  impervious  to  moisture  and  oil.     The  mo: 
are  built   for  all   standard  potentials  up  to  600  volts.    1 
alternating-current  motors  are  specified,  they  may  be  fm 
nished   for  two-phase  or  three-phase  circuits  of  pressuri 
ranging  from  no  volts  to  550  volts.     These  motors  art 
the  slip-ring  type.     Drum-type  controllers  with  many  sf 
points  are  used  w-ith   both   alternating-current  and  dire 
current  motors. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Electrical      Exports      During      July,      1913. — Government 
figures    on    tlic    exports    of    electrical    machinery    and    ap- 
pliances from   the   United  States  during  the  month  of  July 
show  the  following  values  for  items  of  largest  significance: 
Batteries,    $44,084;    generators,    motors    and    transformers, 
$955,682:    fans,   $40,217;    insulated    wiie    cable,   $147,948;    in- 
terior wiring  supplies  and  fixtures,  $68,695;   lamps,  $69,852; 
I  telegraph    instruments,    $3,402;    telephones,    $77,969;    loco- 
\  motives,  $4,780;  miscellaneous,  $910,643.     The  value  of  the 
:  copper  and  copper  manufactures  exported  during  the  same 
period  was  $11,290,445. 
Ornamental  Street-Lighting  Business  Brisk. — At  least  one 
I  of  the  makers  of  ornamental  street-lighting  poles  is  making 
I  active  preparations   for  the   commercial  appearance  of  the 
new    high-efficiency    tungsten    lamps    in    the    street-lighting 
field.     This  concern  expresses  the  opinion  that  the  munici- 
pal lighting   situation  will  ultimately   develop  into   the   use 
of  single  high-intensity  lighting  units,  in  place  of  the  varied 
line  of  two,   three,   four  and   five-lamp   clusters  at   present 
largely  in  demand.     This  concern  is  pushing  its  sales  in  all 
sections  of  the  country  and  claims  that  it  is  having  trouble 
in  keeping  the  production  up   to  the  demand.     Among  the 
cities  which  have  recently  placed  orders  with  it  for  lighting- 
pole     equipment     are     Holyoke.     Mass.,     with     62     poles; 
Schenectady,    N.   Y.,   with    62;    Edmonton,    Alta.,   with    76; 
Lewiston,    Me.,    with    100,    and    Brantford,    Ont.,    with    152 
poles.     All  of  the  above  poles  are  for  use  with  single-arc 
I  amps. 

!    New  Electrically  Operated  Washer  Finding  Large  West- 
1    [;rn  Sale. — The  new  perforated  cylinder  type  of  electrically 
I^perated  washing  machine,  recently  put  out  by  the  Conlon 
|Electric  Washer   Company,   of   Chicago,   is   finding  its   best 
-ale,  according  to  a  representative  of  the  company  recently 
nterviewed,    in    Chicago    and    the    West.      The    apparatus 
■mbodies    the    advantages    of    compactness,    durability    and 
implicity,    having    a    geared    shaft-drive    with    single    lever 
"ontrol.     There   is  provided  also  a   reversing  lever  control 
or  the  wringer  attachment.     This  company  is  finding,  as  a 
nmber  of  the  cooking  appliance  concerns  also  report,  that 
lie  Western  part  of  the  country  furnishes  a  good  field  for 
nick  sales  where  the  class  of  apparatus  can  prove  its  merit, 
he  extension  of  power  and  lighting  service  is  being  carried 
n    with    great   rapidity    in    that    section,   and   there    is    less 
lital   tied   up  in   old   apparatus.     These   facts   combine   to 
diice  a  good  demand  for  all  sorts  of  electrical  appliances. 
Continuous  Dump  Stoker  Perfected. — The  American  En- 
iiieering  Company,  which  has  been  working  for  some  time 
n  a  continuous  dump  Taylor  stoker,  has  finally  produced 
niacliine  which  erribodies  this  feature.     A  set  of  the  new 
"kers  is  in  satisfactory  operation  at  the  company's  plant 
Philadelphia,   and   similar   apparatus   has   been   tried   out 
ficcessfully  under  the  boilers  of  the  Detroit  Edison  Com- 
jlny.     The  new  device  makes  it  possible  to  remove  ashes 
ithout   admitting   excess   air   to   the   combustion    chamber, 
I nving  the   boilers   to   be   operated   continuously   at   large 
'  rloads   without   any   interruption    for   cleaning   the    fire. 
n  installation  of  these  stokers  is  being  made  in  the  Fifty- 
nth  Street  power  house  of  the  Interborough  Rapid  Transit 
mpany   in   New   York   City,   where   the   change   from   the 
'1-type  stokers  is   being  made   four  boilers  at  a  time,  as 
pidly  as  the  work  can  be  carried  on  without  interfering 
th    the    operation    of    the    station.      Several    other    large 
Icrs  for  this  apparatus  are  pending. 

Reduction  in  Prices  of  Electrical  Manufactures  Expected. 
^lieaking  recently  concerning  the  probable  eflfect  of  the 
'vv  tarifif  rates  on  the  electrical  industry  as  a  whole,  a 
'  iresentative  of  one  of  the  leading  manufacturing  interests 
'Pressed  the  sentiment  that  a  general  reduction  of  prices 


on  electrical  manufactures  will  soon  be  noticed,  involving 
either  a  reduction  in  the  margin  of  profit  of  the  makers  or 
in  the  wages  of  the  labor  employed,  or  both.  According  to 
this  manufacturer,  Germany,  as  the  largest  maker  of  elec- 
trical goods  in  Europe,  is  the  most  probable  competitor  of 
the  American  manufacturing  interests.  He  claims  that  the 
German  laborer,  getting  60  per  cent  of  the  wage  of  the 
American,  is  equally  efficient  and  that  this  gives  the  manu- 
facturer of  that  country  an  advantage  in  the  matier  of 
selling  price  of  goods.  Aggressive  competition  is  not  ex- 
pected to  mature  at  once,  since  the  foreign  manufacturers 
will  have  to  enlarge  their  production  and  organize  sales 
forces  to  handle  their  goods  in  this  country,  but  it  is  pre- 
dicted that  in  two  or  three  years  the  full  eflfects  of  their 
presence  will  be  felt  in  the  electrical  industry  of  the  United 
States. 

Santo  Vacuum  Cleaner  Sales  Excellent. — The  Santo  Elec- 
tric Appliance  Company,  of  168  Madison  Avenue,  New 
York,  agent  for  the  Keller  Manufacturing  Company,  of 
Philadelphia,  in  New  York  and  vicinity,  claims  that  at  the 
present  time  it  does  no  soliciting  and  has  no  regular  sales 
force,  since  the  volume  of  inquiries  is  large  enough  to 
keep  its  force  of  demonstrators  busy.  The  Santo  vacuum 
cleaner,  handled  by  this  concern,  is  of  the  flexible  dia- 
phragm type,  and  it  is  claimed  that  it  gives  a  higher  and 
more  steady  vacuum  than  can  be  produced  by  the  centrif- 
ugal fan  type  of  cleaner,  while  the  diaphragm  of  canvas, 
impregnated  with  rubber,  is  said  to  show  little  wear  after 
long  usage.  Sixteen  of  these  cleaners  have  recently  been 
installed  on  the  Imperator,  and  one  has  been  sold  for  use 
in  the  Engineering  Societies  Building  in  New  York.  A 
point  of  interest  in  connection  with  this  company's  work 
is  the  fact  that  it  has  begun  to  have  a  call  for  repairs  and 
replacements  on  the  machines  first  sold  and  has  been 
obliged  to  install  a  repair  department  to  care  for  this  de- 
mand. In  order  to  stimulate  the  purchase  of  the  newer  and 
more  efficient  machines,  the.  company  offers  an  allowance 
on  the  older  types  of  Santo  cleaners,  if  it  is  desired  to 
return   the   same   in   part   payment   for   new   machines. 

Westinghouse  Electric  Equipment  Sold  for  Public  Utility 
Purposes. — Electric  railway  companies  and  central  stations 
have  been  active  buyers  of  generating  and  substation  ap- 
paratus from  the  Westinghouse  Electric  &  Manufacturing 
Company  during  the  past  few  weeks.  '  'An  order  has  been 
received  from  the  Pittsburgh  Railways  Company,  Pittsburgh, 
Pa.,  for  three  500-kw,  6oo-volt,  six-phase,  60-cycle  rotary 
converters  with  three  550-kva,  22.000-volt,  three-phase 
transformers  and  one  14-panel  switchboard  for  the  control 
of  same.  From  the  United  Railways  &  Electric  Company, 
Baltimore,  Md.,  an  order  has  been  taken  for  a  2000-kw, 
600-volt,  six-phase,  25-cycle,  commutating-pole  rotary  con- 
verter; three  750-kw.  13. 200- volt  air-blast  transformers  and 
switchboard.  The  Edison  Electric  Illuminating  Company, 
Boston,  Mass.,  has  placed  an  order  for  a  750-kw,  575-volt, 
six-phase,  6o-cyc!e,  commutating-pole  rotary  converter 
with  two  825-kva,  13.200-volt,  three-phase  air-blast  trans- 
former and  two  blower  outfits  for  same.  A  sale  has  been 
made  to  the  Cleveland,  Painesville  &  Eastern  Railway 
Company,  Willoughby,  Ohio,  of  two  500-kw,  6oo-volt,  six- 
phase,  25-cycle,  commutating-pole  rotary  converters.  Other 
interests  which  have  placed  orders  with  the  same  company 
for  electrical  equipment  of  various  kinds  within  the  last 
month  or  two  are  the  Oakland,  Antioch  &  Eastern  Rail- 
way Company,  Oakland.  Cal.;  Duquesne  Light  Company, 
Pittsburgh,  Pa.;  Milford  &  Uxbridge  Street  Railway  Com- 
pany, Milford,  Mass.;  Greenville,  Spartanburg  &  Anderson 
Railway  Company,  Spartanburg,  S.  C;  Chautauqua  Trac- 
tion Company,  Jamestown,  N.  Y..  and  S.  S.  Bullis.  Medford, 
Ore. 
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American  Asbestos  Production  in  191a. — The  production 
of  asbestos  in  the  United  States  during  1912,  was  4403  short 
tons,  or  a  decrease  of  3201  short  tons  from  the  191 1  figures. 
Even  with  this  72  per  cent  reduction  the  total  for  1912  was 
the  second  largest  yearly  production  on  record.  Most  of 
the  asbestos  mined  in  this  country  comes  from  Vermont  and 
Georgia,  and  a  little  is  obtained  from  Wyoming.  The  finest 
quality  asbestos  is  found  in  the  Grand  Canyon  of  the  Colo- 
ardo  in  Arizona,  but  this  deposit  is  not  commercially  ac- 
cessible. Asbestos,  when  free  from  magnetite,  is  an  excel- 
lent electric  insulator  and  its  field  of  particular  usefulness 
lies  in  service  where  its  fire-proof  and  heat-insulating  quali- 
ties are  also  desired,  notably,  as  a  covering  for  electric  wire 
and  cable,  as  a  lining  for  street  car  controller  boxes,  and  as 
insulation  in  various  electric  heating  and  cooking  appliances. 

Waverley  Electrics  Sold  to  Central  Stations. — Six  light 
shaft-driven  electric  delivery  wagons  were  recently  sold  to 
the  New  York  Edison  Company  by  the  Waverley  Company, 
which  reports  that  similar  cars  have  enjoyed  an  increasing 
popularity  in  this  country  and  in  Canada.  Central  stations 
are  coming  generally  to  believe  that  the  use  of  electric 
vehicles  for  their  delivery  and  repair  work  is  a  paying  in- 
vestment both  in  the  direct  economies  achieved  and  in  the 
indirect  advertisement  for  electric  service  which  such  use 
provides.  Among  the  larger  central  stations  which  have 
recently  purchased  Waverley  cars  for  this  service  are  the 
Edison  Electric  Illuminating  Company  of  Boston,  the  Com- 
monwealth Edison  Company  of  Chicago,  the  Denver  (Col.) 
Gas  &  Electric  Company,  the  Louisville  (Ky.)  Lighting 
Company,  the  British  Columbia  Electric  Railway  Company, 
of  Vancouver;  the  Merchants'  Heat  &  Light  Company,  of 
Indianapolis,  Ind.,  and  the  Duquesne  Light  Company,  of 
Pittsburgh,  Pa. 

Electrical  Devices  on  1914  Models  of  Gasoline  Automo- 
biles.— Although  the  season  is  still  young  and  in  a  large 
number  of  cases  the  manufacturers  have  only  decided  upon 
the  chassis  design  for  their  1914  models,  it  is  interesting  to 
compare  figures  on  electrical  accessory  equipment  so  far 
planned  for  next  year's  gasoline  automobiles  with  those  for 
this  year's  cars.  Of  the  50  makers,  comprising  a  recent  list- 
ing for  this  purpose,  41  of  whom  had  electric  starters  on 
their  1913  models,  19  have  decided  upon  the  type  of  electric 
starter  for  their  1914  cars.  Electric  lighting  equipment  was 
regularly  placed  in  this  year's  cars  by  42  of  these  makers, 
and  16  have  so  far  decided  on  this  equipment  for  the  coming 
year.  Ignition  magneto  apparatus  was  installed  by  44  of 
the  same  manufacturers  in  1913,  and  already  20  of  them  have 
fixed  on  this  clement  in  their  1914  designs.  Auxiliary  bat- 
tery equipment  was  supplied  by  26  of  these  makers  in  1913, 
and  12  have  signified  their  choice  of  similar  equipment  for 
1914.  It  is  of  interest  to  note  that  of  this  list  of  50  leading 
manufacturers,  22  equipped  their  cars  electrically  in  all  four 
of  the  above  items  in  1913,  while  so  far  10  have  indicated 
that  their  1914  models  will  be  so  equipped. 

Industrial  Motor  Drive  Supplied  by  the  General  Electric 
Company. — The  General  Electric  Company  has  recently  ob- 
tained from  some  of  the  large  steel  companies  extensive 
orders  for  electric  power  equipment.  The  biggest  single 
order  reported  is  that  of  the  Republic  Iron  &  Steel  Com- 
pany, of  Birmingham,  Ala.,  which  concern  plans  the  in- 
stallation at  its  mills,  at  Thoinas.  Ala.,  of  a  400-kw  motor- 
generator  set,  a  250-kva  synchronous  motor,  five  150-kva 
transformers,  seven  motors  ranging  from  5  hp  to  100  hp, 
switchboard  and  accessories,  and  will  place  in  operation 
around  the  yards  and  buildings  four  8-ton  electric  in- 
dustrial locomotives.  The  same  company  will  add  to  the 
electric  drive  equipment  at  its  Youngstown  (Ohio")  plant 
thirteen  motors,  ranging  from  10  hp  to  350  hp,  together 
with  control  panels.  Other  concerns  which  have  recently 
put  in  orders  for  similar  equipment  are  the  American  Steel 
&  Wire  Company,  of  Cleveland.  Ohio;  the  Forged  Steel 
Wheel  Company,  of  Butler.  Pa.;  the  Bethlehem  Steel  Com- 
pany, of  South  Bethlehem,  Pa.,  and  the  Otis  Steel  Company. 
Cleveland,  Ohio.  The  sale  of  this  class  of  apparatus  is 
not.  however,  confined  to  the  steel  industry.  The  Singer 
'I.inufacturinp  Company,  of  New  York,  has  ordered  from 

e  General  Electric  Company  a  5000-kw.  2300-volt  Curtis 
'■irbo-alternator  for  installation  at  its  plant  in  Elizabeth- 
port,  N.  J.  The  California  Portland  Cement  Company, 
Los  Angeles,  Cal..  in  equipping  its  mill  at  Colton,  Cal.,  for 


electric  drive,  will  install  thirteen  75-hp  and  six  150-I 
motors  with  a  switchboard  and  accessories.  Sixty-five  i: 
duction  motors  ranging  in  capacity  from  I  hp  to  50  hp  ha' 
been  ordered  for  electric-drive  purposes  in  the  carpet  fa 
tory  of  S.  Sanford  &  Son  at  Amsterdam,  N.  Y.  The  Ludlo 
Manufacturing  Company,  Ludlow,  Mass.;  American  Prin 
ing  Company,  Fall  River,  Mass.;  Farr  Alpaca  Compan 
Holyoke,  Mass.;  National  Lead  Company,  New  Yor 
N.  Y.;  Buda  Company,  Harvey,  III.;  Pennsylvania  Feldspi 
Company,  Rochester,  N.  Y.,  and  the  International  Harve 
ter  Company,  Chicago,  III.,  are  among  the  other  concert 
which  have  lately  decided  to  install  General  Electric  equi; 
ment  in  connection  with  their  manufacturing  operations. 
Tennessee  Hydroelectric  Development  to  Supply  Alun; 
num  Industry. — Operation  began  this  week  at  the  Ocoi 
No.  2  plant  of  the  Eastern  Tennessee  Power  Compan 
located  on  the  Ocoee  River,  near  Parksville,  Tenn.  Th 
generating  station,  which  was  built  and  equipped  by  tl 
J.  G.  White  Engineering  Corporation,  of  43  Exchan) 
Place,  New  York,  has  a  capacity  of  20,000  hp,  with  pr 
vision  for  future  extension  to  30,000  hp,  and  the  enerj 
generated  will  be  largely  used  in  the  manufacturing  ' 
aluminum,  as  well  as  in  the  lighting  and  traction  service 
the  adjoining  towns.  The  plant  is  located  in  the  mountaii 
and  the  water  is  conducted  to  it  in  a  flume  4  miles  Ion 
feeding  into  a  steel  penstock.  The  operating  head 
250  ft.  and  the  construction  and  equipment  work,  which  h 
covered  a  period  of  fifteen  months,  has  cost  in  the  neighbo 
hood  of  $2,000,000.  A  ground  area  of  125  ft.  by  80  ft. 
occupied  by  the  station,  which  is  of  concrete  and  brick  co 
struction.  Two  9375-kw,  6600-volt,  three-phase,  6o-cyc 
General  Electric  generators  are  installed,  driven  at  31 
r  p.m.  by  I.  P.  Morris  turbines  and  having  exciters  direct 
connected  to  the  drive  shaft.  Provision  has  been  made  f 
the  installation  of  a  third  unit  of  similar  capacity.  Tl 
other  electrical  equipment  in  the  station  consists  of  tv 
ihree-pha^e,  60-cycle,  66oo/66,ooo/i20,ooo-volt  transformei 
oil-switching  equipment,  electrolytic  lightning  arresters,  ai 
a  50-kw  motor-generator  set  for  battery  charging,  static 
lighting  and  electric  crane  operation.  All  of  this  apparati 
was  furnished  by  the  General  Electric  Company.  Pne 
matically  operated  disconnecting  switches  are  installed,  at 
the  station  equipment  includes  a  so-ton  electric  crane.  ) 
the  present  time  the  station  is  operating  at  66,000  volts 
order  to  work  with  the  Ocoee  No.  i  plant,  but  eventual 
the  transmission  voltage  will  be  120.000.  It  is  planned 
carry  energy  to  Knoxville,  Chattanooga  and  Nashville,  at 
the  transmission  system  so  far  completed  consists  of  f 
wooden-pole  lines  and  one  double-circuit  steel-tower  lir 
The  suspension-type  insulators  used  on  this  system  we 
supplied  by  the  Ohio  Brass  Company.  The  constructic 
and  equipment  of  this  plant  was  carried  on  under  the  supe 
vision  of  J.  G.  Munson. 
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Bid. 


-Oct.  14- 


Askcd.         Bid. 


-Oci.  :.- 
Ail 


Copper: 

Standard,    spot*     

Selling  Prices  Selling  Pricr 

£        s       d  £  «       ' 

London,    standard,    spof     70      10       0  74  17 

Prime  Lake    16.50           16.75  tr^ 

Electrolytic     16.15  to    16.25  16.50  to 

Casting    16.00  to    16.12S  I6.37^i  to  1^  ■ 

Copper  wire  base   17.25           17.50  lol7.0' 

Le,id     4.50  4.35 

Nickel    40.00  to    4S.00  40.00  to  45.0 

Sheet   zinc,   f.o.b.   smelter    7.75  7.50 

Spelter,   spot    5.35  to      5.45  5.35  to    5.4 

Tin.    spot    40.25  to    40.45  40.00  to40.: 

.Muminum: 

Prompt  delivery    20.00  to    21.00  20.00  to  20.5 

Future     " 20.00  to    20.50  19.75  to  20..' 


•OLD  METALS 


TIeavy  copper  and  wire. 

Rras.s,   heavy    

Brass,   light    

Lead,    heavy    

Zinc,  scrap    


•COPPER  EXPORTS 


Total  tons  to  Oct.  21 

•From  daily  transactions  on  the  New  York  Metal  Exchange. 


October  25,  1913 
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Corporate  and  Financial 

Keystone  Telephone  Company  Declares  Initial  Dividend. 

— The  directors  of  the  Keystone  Telephone  Company  of 
Philadelphia  have  declared  an  initial  dividend  of  3  per  cent 
out  of  the  earnings  of  the  preceding  six  months.  This  is  to 
be  paid  on  the  preferred  stock  of  the  company,  on  which 
there  are  accumulated  unpaid  dividends  of  63  per  cent.  For 
the  nine  months  ended  Sept.  30  the  company's  gross  earn- 
ings were  $944,417,  w-hile  net  earnings  were  $465,112. 

Power  Debentures  Offered  in  London. — .■\n  issue  of  ^560,- 
000  of  4;2  per  cent  perpetual  debenture  stock  of  the  Van- 
couver Power  Company,  guaranteed  unconditionally,  prin- 
cipal and  interest,  by  the  British  Columbia  Electric  Railway 
Company,  is  offered  in  London  at  88.  The  issue  is  made  to 
provide  for  obligations  arising  from  an  increase  in  the 
generating  capacity  of  the  Vancouver  Power  Company  and 
also  of  the  Vancouver  Island  Power  Company,  a  subsidiary. 

Capital  Stock  of  Boston  Utility  Increased. — The  stock- 
holders of  the  United  Electric  Light  Company,  of  Boston, 
have  voted  to  increase  the  capital  stock  of  the  company 
from  $1,500,000  to  $1,750,000  in  order  to  provide  funds  for 
extensions  of  its  plant.  The  new  stock  is  to  be  issued  at 
200  in  accordance  with  a  decision  of  the  Gas  and  Electric 
Light  Commissioners  on  Sept.  5.  Paj'ment  must  be  made  on 
half  of  this  stock  by  Jan.  6  and  on  the  remainder  by  April 
6,  and  subscriptions  must  be  made  prior  to  Jan.  I,  1914. 

Electric  Transmission  Company  Changes  Hands. — The 
control  of  the  Electric  Transmission  Company,  of  Bristol, 
Va.,  organized  a  year  ago  by  B.  L.  Dulaney,  is  said  to  have 
been  acquired  by  Samuel  Insull,  president  of  the  Common- 
wealth Edison  Company,  of  Chicago.  This  company  was 
Started  for  the  purpose  of  generating  electricity  with  un- 
marketable coal  from  the  mines  of  southwestern  Virginia 
and  supplying  industries  along  the  Atlantic  seaboard,  the 
particular  field  in  view  being  the  manufacturing  industries 
in  the  Piedmont  region.  It  is  reported  that  Mr.  Insull 
proposes  to  construct  transmission  lines  to  carry  the  energy 
to  other  markets. 

Beaver  River  Power  Company  Purchased. — The  Idaho 
Power  &  Light  Company,  organized  by  L.  L.  Nunn  and 
associates,  has  taken  over  the  properties  of  the  Beaver 
River  Power  Company,  at  Bliss,  Idaho,  and  at  Beaver, 
Utah,  together  with  the  transmission  and  distributing  lines 
supplying  electricity  to  Boise  and  other  towns  in  Idaho 
and  Utah.  With  this  move  the  io,ooo-hp  hydroelectric 
generating  station  on  the  Malad  River  and  all  the  fran- 
chises of  the  old  company  were  acquired.  L.  L.  Nunn, 
formerly  general  manager  of  the  Telluride  Power  Company 
before  its  absorption  by  the  Utah  Power  &  Light  Com- 
pany, is  now  president  of  the  Idaho  Power  &  Light  Com- 
pany. 

Electric  Company  of  America  Finances. — .'Vrrangements 
have  been  made  whereby  stock  of  the  Electric  Company  of 
America  deposited  between  Oct.  24  and  Nov.  i  with  Cassatt 
&  Company,  of  Philadelphia,  may  be  exchanged  for  its 
equivalent  at  $14  per  share  in  either  $100  or  $1000  bonds  of 
the  American  Gas  &  Electric  Company,  fractional  amounts 
being  made  up  in  negotiable  scrip.  In  case  the  bonds  of 
$1000  denomination  are  desired,  delivery  will  be  made  on 
stock  deposited  on  or  before  Dec.  i.  Holders  of  the  $100 
bonds  who  wish  to  exchange  them  for  their  equivalent  in 
$1000  bonds  may  do  so  by  depositing  them  in  multiples  of 
ten  with  Cassatt  &  Company  between  the  dates  mentioned. 
A  distribution  of  35  cents  per  share  is  payable  on  stock  of 
the  Electric  Company  of  America  on  Nov.  i. 

American  Water  Works  &  Guarantee  Company  Protec- 
tive Committees. — .\s  announced  in  the  Oct.  11  issue  of 
'lie    Electrical    World,    a    protective     committee    has     been 

rmed.     This  committee,  consisting  of  G.  L.  Edwards,  H. 

Ward,  Robert  Wardrop,  E.  F.  Shanbacker,  Allan  Forbes, 

I.  S.  Cole,  M.  B.  Moon,  J.  H.  Puclicher,  W.  A.  Durst,  A.  B. 

lacCaughey,  W.  J.  Davis  and  L.  L.  McClelland,  is  asking 

T  the  deposit  of  bonds  of  the  Twin  Falls-Oakley  Land  & 
Water  Company,  Twin  Falls-North  Side  Land  &  Water 
•ompany,  Twin  Falls-Salmon  River  Land  &  Water  Com- 
pany, and  the  Sacramento  Valley  Irrigation  Company. 
l^he  intention  is  said  to  be  to  organize  the  irrigation 
properties     independently,     separating     them      from      the 


water-works  and  electric  light,  power  and  railway  prop- 
erties, none  of  which  has  so  far  defaulted  on  payments 
of  coupons  or  dividends  on  bonds  or  preferred  stock  held 
by  the  public.  The  depositary  is  the  Safe  Deposit  &  Trust 
Company,  of  Pittsburgh,  Pa.  In  order  to  protect  the  in- 
terests of  holders  of  the  5  per  cent  gold  bonds  of  the  Cali- 
fornia-Idaho Company,  which  were  guaranteed  by  the 
American  Water  Works  &  Guarantee  Company,  a  protec- 
tive committee  has  been  formed,  composed  of  A.  W. 
Krech,  Paul  Staes,  VV.  K.  Whigham,  W.  C.  Audenried,  Jr., 
and  H.   L.   Burrage. 

Agawam  Power  Company  Purchased. — The  Amherst 
Power  Company,  of  Greenfield,  Mass.,  has  purchased  the 
Agawam  (Mass.)  Power  Company.  A  reduction  of  20  per 
cent  in  local  lighting  rates,  as  well  as  lowered  motor- 
service,  is  now  in  effect  in  Agawam.  The  Amherst  company 
has  begun  to  supply  energy  to  the  Lane  quarries  in  West- 
field  and  is  now  furnishing  electricity  to  the  Ramapogue  Ice 
Company's  plant  in  the  West  Springfield  district.  A  dis- 
tribution line  has  been  completed  to  the  local  pumping  sta- 
tion at  Bear  Hole  reservoir  and  motors  will  shortly  be 
installed. 

Annual  Report  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company. — The  annual  report  of  the  Consolidated 
Gas,  Electric  Light  &  Power  Company,  of  Baltimore,  for 
the  fiscal  year  ended  June  30  shows  an  increase  of  $649,686 
in  gross  income,  or  11.9  per  cent,  over  the  figures  for  last 
year,  and  an  increase  of  $329,393  in  net  earnings,  or  1 1.6  per 
cent,  as  compared  with  the  corresponding  item  for  1912. 
Sales  of  electric  energy  increased  20.4  per  cent.  During  the 
year  95.8  per  cent  of  the  total  output  of  electricity  was 
purchased  from  the  Pennsylvania  Water  &  Power  Company, 
generated  at  its  hydroelectric  plant  at  Holtwood,  Pa.  Four 
additional  substations  were  erected  by  the  company,  its 
Westport  generating  station  further  enlarged  and  equipment 
added  to  its  principal  substations.  The  industrial  power 
department  closed  a  number  of  large  additional  contracts 
for  power  service,  including  a  single  contract  with  the 
Maryland  Steel  Company  for  7500  hp.  On  May  i  the  com- 
pany acquired  control  of  the  property  and  business  of  the 
Patapsco  Electric  &  Manufacturing  Company,  thus  adding 
1037  electric  customers  and  bringing  under  its  control  the 
only  territory  in  the  vicinity  of  Baltimore  at  that  time  not 
exclusively  supplied  by  it.  The  plan  was  tried  with  some 
success  of  offering  stock  for  subscription  by  the  employees 
of  the  company  on  easy  payment  terms,  the  result  being  the 
disposal  of  about  1000  shares  in  lots  of  from  one  to  twenty- 
five.  Out  of  the  earnings  for  the  year  a  special  reserve  fund 
has  been  set  aside  for  a  new  business  campaign  and  ex- 
traordinary expenses. 

Annual   Meeting   of  the   Boston   Edison   Company. — The 

twenty-eighth  annual  report  of  the  Edison  Electric  Illu- 
minating Company  of  Boston  has  been  issued,  covering  the 
fiscal  year  ended  June  30,  1913.  At  the  annual  meeting  on 
Oct.  14  President  Edgar  stated  that  for  the  past  three 
months  the  business  of  the  company  has  grown  at  the  rate 
of  10  per  cent  per  annum,  or  at  practically  the  same  rate  as 
for  the  year  ended  June  30.  The  directors  were  authorized 
to  apply  to  the  Board  of  Gas  &  Electric  Light  Commis- 
sioners for  authority  to  issue  22,756  shares  of  additional 
capital  stock  to  finance  improvements,  the  price  to  be  an- 
nounced at  the  hearing  before  the  board.  President  Edgar's 
report  points  out  that  the  reduction  in  tlie  retail  price  for 
electricity  from  11  to  lo  cents  per  kw-hr.  in  March,  igi2,  has 
saved  the  company's  customers  about  $200,000  per  year. 
During  the  year  an  additional  turbo  unit  of  iS,ooo-kva  maxi- 
mum rating  has  been  purchased  for  installation  in  the  South 
Boston  station  in  the  spring  of  T014.  With  the  exception  of 
the  year  1910,  when  various  electric  properties  were  pur- 
chased by  the  company,  the  increase  in  the  connected  load 
has  been  far  greater  than  in  any  previous  year.  The  present 
connected  load  is  more  than  double  that  of  five  years  ago, 
and  amounts  to  3.502,925  50-watt  equivalents.  Three  new  sub- 
stations are  being  built  by  the  company  and  another  is  con- 
templated in  Dorchester.  With  the  exception  of  the  lab- 
oratory and  one  or  two  other  structures,  the  new  service 
buildings  of  the  company  on  Massachusetts  Avenue,  Boston, 
are  now  substantially  completed.  The  company's  territory 
now  embraces  over  700  sq.  miles,  and  the  connected  motor 
load  aggregates  93.17.';  hp,  compared  with  "8,733  hp  in  1912. 
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The  Philadelphia  Storage  Battery  Company  has  moved 
its  office  and  deput  in  Chicago  to  the  Moon  Building. 
2^12  and  2614  South  Michigan  Avenue.  Mr.  D.  C.  Arling- 
ton is  in  cliargc. 

Byron  T.  Mottinger  &  Company,  with  address  at  Akron, 
Ohio,  have  been  formed  by  Byron  T.  Mottinger,  formerly 
associated  with  the  Youngstown  (Ohio)  Armature  &  Con- 
struction  Company. 

The  American  Conduit  Manufacturing  Company,  of  Pitts- 
burgh. I'a..  announces  the  addition  to  its  sales  staff  of  E.  H. 
Sutton,  who  will  act  as  special  representative  of  the  com- 
pany, w-ith  headquarters  at  Pittsburgh. 

Moloney  Electric  Company. — The  Moloney  Electric  Com- 
pany. St.  Louis.  Mo.,  manufacturer  of  transformers,  is  being 
represented  in  Philadelphia  by  the  Elliott-Lewis  Electrical 
Company,  Inc.,  13S  North  Tentli  Street. 

The  Bentz  Richardson  Company,  Ltd.,  of  114  Phoenix 
Block.  Winnipeg,  Man.,  has  recently  been  organized  to 
introduce  and  promote  the  sale  of  high-class  electrical 
specialties  throughout  western   Canada. 

The  Adams-Bagnall  Electric  Company  has  opened  a 
branch  office  at  i.vS  I'ine  Street.  St.  Louis.  Mo.,  in  charge 
of  \V.  L.  Cumniiskey.  .Xt  this  office  there  will  be  carried  a 
full  line  of  electrical  supplies  and  automobile  accessories. 

Sloan,  Huddle,  Feustal  &  Freeman,  consulting  engineers, 
of  Madison,  Wis.,  announce  the  formation  of  their  partner- 
ship, succeeding  the  firm  of  Sloan,  Huddle  &  Company. 
They  announce  also  the  opening  of  an  office  in  Indianap- 
olis, Ind..  in  the  Hume-Masur  Building,  with  Mr.  Huddle 
in  charge. 

Kerry  &  Chace,  Ltd.,  have  been  incorporated  to  carry 
on  operations  as  consulting,  constructing  and  operating 
engineers  with  a  head  office  in  Toronto.  The  firm  succeeds 
the  consulting  engineering  firm  of  Smith,  Kerry  &  Chace, 
the  reorganization  having  been  necessitated  owing  to  the 
death  of  Mr.  Smith  on  June  29. 

Robert  W.  Hunt  &  Company,  engineers,  of  Chicago,  111., 
announce  the  re-election  of  Mr.  T.  C.  Irving,  Jr.,  as  vice- 
president  in  charge  of  the  Toronto  business.  Mr.  C.  C. 
Whittier  has  been  made  treasurer  and  general  manager  of 
Robert  W.  Hunt  &  Company,  Ltd.,  with  headquarters  at 
905  McGill  Building,  Montreal.  Mr.  R.  N.  Dickman  has 
become  associated  with  both  the  American  and  Canadian 
companies  and  is  engaged  in  the  examination  of  gypsum 
and  coal  properties  in  Western  Canada. 


New  Industrial  Companies 

The  Northwestern  Electric  Castings  Company,  of  Chi- 
cago, 111.,  has  been  incorporated  with  a  capital  stock  of 
$10,000  by  Herschel  V.  Shepard,  Howard  \\'.  Lewis  and 
William  T.  Church. 

The  Electrical  Specialties  Company,  of  Newark,  N.  J., 
has  been  incorporated  by  M.  Mazzolia,  of  Kearney;  G.  C. 
Tranier  and  H.  C.  Tramer,  of  Newark.  The  company  is 
capitalized  at  $100,000  and  proposes  to  manufacture  elec- 
trical appliances. 

The  Multi-Lux  Illuminating  Company,  of  Cleveland, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000 
for  the  purpose  of  manufacturing  electric-light  fixtures. 
The  incorporators  are:  E.  M.  Smith,  H.  W.  Kackley,  H. 
S.  Malm,  Ira  O.  France  and  W.  H.  C.  Towler. 

The  Collins-Wagner  Manufacturing  Company,  of  Brook- 
lyn, N.  Y.,  has  been  chartered  with  a  capital  stock-  of 
$15,000  to  manufacture  electric  fixtures  and  works  of  art. 
The  incorporators  are:  Henry  M.  Kahle,  Charles  Wagner 
and  .Arthur  V.  Collins,   16  Dunham   Place,  Brooklyn,  N.  Y. 

The  Auto  Electric  Equipment  Company,  of  Buffalo, 
N.  Y.,  has  been  incorporated  by  Edward  W.  Werick. 
Charles  H.  Werick  and  Fred  C.  Schoenthal,  all  of  Buflfalo, 
N.  Y.  The  company  is  capitalized  at  $15,000  and  proposes 
to  manufacture  and  deal  in  electric  generating  machinery 
and  appliances. 


Lamp  Efficiency. — The  General  Electric  Company  has  jus( 
issued  Bulletin  No.  A4142.  which  deals  exhaustively  with 
various  operating  conditions  which  affect  the  eflficiency  and 
life  of  incandescent  lamps. 

Lighting  Fixtures. — The  F.  W.  Wakefield  Brass  Com- 
pany, Vermilion,  Ohio,  is  mailing  to  dealers  a  folder  rela- 
tive to  its  lighting  fixtures  in  which  reasons  are  given  for 
dealers  carrying  its  interchangeable  fixtures. 

Flashers. — A  large  poster  being  mailed  by  the  Reynolds 
Electric  Flasher  Manufacturing  Company,  617  West  Jack- 
son Boulevard,  Chicago,  contains  a  suggestion  to  install 
flashers  on  electric  signs  in  order  to  increase  their 
attractiveness. 

Galvanometers. — The  Leeds  &  Northrup  Company,  4901 
Stenton  .Avenue,  Philadelphia,  in  a  leaflet  recently  issued 
has  announced  a  reduction  in  the  prices  of  its  small  portable 
galvanometers.  In  Bulletin  2J2  the  D'Arsonval  galvanom- 
eter is  described  and  illustrated. 

Pyrometers. — The  Industrial  Instrument  Company,  Fox- 
boro,  Mass.,  has  issued  Bulletin  No.  81,  relating  to  elec- 
tric pyrometers,  fire  bars  and  fittings,  high-resistance 
pyrometers,  platinum  couples,  porcelain  and  quartz  tubes 
and  various  methods  of  application. 

Commutator  Grinder. — The  Phillips  automatic  commu- 
tator grinder,  a  device  for  truing  commutators  running  in 
position  at  normal  speed,  is  described  in  an  eight-page 
pamphlet  recently  issued  by  the  Phillips  Manufacturing 
Company.  60  Wall  Street,  New  York. 

Resistance  Thermometers. — A  sixteen-page  pamphlet  on 
resistance  thermometers  for  long-distance  measurement, 
registration  and  alarm  has  recently  been  issued  by  the  Han- 
ovia  Chemical  &  Manufacturing  Company,  233  New  Jersey 
Railroad  Avenue,  Newark,  N.  J. 

Receptacles. — In  P.  &  S.  Bulletin  No.  760,  issued  by  Pass 
&  Seymour,  Inc.,  Solvay,  N.  Y.,  illustrations  of  a  large 
number  of  electric  signs  in  various  parts  of  the  country 
are  shown,  in  all  of  which  P.  &  S.  sign  receptacles  are 
employed.  Various  types  of  sign  and  outlet  boxes  are 
illustrated. 

Hoisting  Machinery. — The  Otis  Elevator  Company,  Elev- 
enth .Avenue  and  Twenty-sixth  Street,  New  York,  has  issued 
a  pamphlet  entitled  ".Automatic  Hoisting  Machinery  Used 
in  Connection  with  Blast  Furnaces,"  which  was  distributed 
at  the  recent  New  York  convention  of  the  .Association  of 
Iron  and  Steel  Electrical  Engineers. 

Meters. — Ampere-hour  meters  for  general  service  are  the 
subject  of  Bulletin  No.  36  recently  issued  by  the  Sangamo 
Electric  Company,  Springfield.  III.  The  construction  fea- 
tures, the  uses  and  the  applications  of  this  device  are 
analytically  and  diagrammatically  set  forth.  A  price  list  i; 
also  given.     The  bulletin  is  well  printed  and  illustrated. 

Automobile  Equipments.  —  "Westinghouse  Electrica 
Equipments  for  Automobiles  and  Garages"  is  the  title  of  : 
small  pamphlet  (Folder  4223)  issued  by  the  Westinghousi 
Electric  &  Manufacturing  Company.  It  describes  th< 
Westinghouse  6-volt,  single-wire  starting,  lighting  and  igni 
tion  systems.  .Accessories,  including  meters,  rectifiers,  vul 
canizers,  etc..  are  also  described. 

Telephones. — The  Stromberg-Carlson  Telephone  Manu 
facturing  Company,  Rochester.  N.  Y.,  is  sending  out 
large  folder  telling  about  its  national  publicity  campaig- 
in  advertising  its  telephone  system  for  offices,  stores,  fac 
tories  and  homes,  and  offering  sales  promotion  service  fo 
telephone  companies  and  contractors.  Inclosed  within  fh 
folder  is  a  booklet  of  twenty-four  pages  that  describes  whs 
its  title  indicates,  "Systems  That  Save  Business  Time." 

Soldering  Pastes. — The  M.  W.  Dunton  Company,  65 
lantic  -Avenue.   Providence,  R.   I.,  has  issued  a  poster,  - 
24    in.    by    18    in.,    folded    for    mailing,    which    contain- 
number  of  illustrated  practical  "kinks"  suggested  by  v 
of   "Nokorode"    soldering    paste.     Along    the    sides   of 
folder  are  illustrated  the  containers  of  the  various  speci 
ties   made   by   the   cohipany,   including   those   of  varnisli' 
cloth  and   tapes,   soldering  pastes,   soldering  salts,  fricti^ 
tape,  sleeving  and  others. 
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Personal  Mention 

Mr.  T.  A.  Clifton  has  leased  and  will  manage  the  Devall 
Bluff  (Ark.)  Electric  Light  Company,  which  was  formerly 
•operated   Ijy   tlie   municipality. 

Mr.  H.  W.  Thompson  has  been  appointed  superintendent 
of  the  municipal  lighting  and  power  plant  at  Azusa,  Cal.. 
succeeding  Mr.  Charles  Edwards. 

Mr.  Homer  Rickard  has  resigned  from  the  Maryville 
(Mo.)  Eleciric  Light  &  Power  Company  to  accept  the  posi- 
tion of  manager  of  the  Hamilton  (Mo.)  Electric  Light 
Company. 

Mr.  J.  P.  Butler,  local  manager  of  the  Corning  (Cal.)  of- 
fice of  the  Northern  California  Power  Company,  has  been 
transferred  to  the  Chico  office  as  successor  to  Mr.  F.  P. 
Bergen,  resigned. 

Mr.  A.  H.  Warren,  who  has  been  manager  of  the  Pensa- 
cola  (Fla.)  Electric  Company  for  the  past  five  years,  has 
been  transferred  to  the  Galveston-Houston  Electric  Com- 
pany, Galveston,  Tex. 

Mr.  F.  P.  Bergen,  local  manager  for  several  years  of  the 
Chico  (Butte  County)  office  of  the  Northern  California 
Power  Company,  has  resigned  to  take  up  broader  work  in 
hydroelectric  engineering. 

Mr.  Charles  E.  Campbell,  designer  and  builder  of  electrical 
apparatus  and  president  of  the  Campbell  Electric  Company, 
of  Lynn,   Mass.,   is   the   subject   of  an   illustrated   sketch   in 
I  the  Lynn  Item  of  Oct.  11. 

Mr.  W.  G.  Chace,  of  the   firm  of   Kerry   &  Chace,   Ltd., 
I  formerly  Smith.  Kerry  &  Chace,  of  Toronto,  has  been  ap- 
pointed   chief    engineer    of    the    entire    construction    of    the 
1  Greater  Winnipeg  water  system. 

i  Mr.  Charles  R.  Hosmer  has  been  elected  president  of  the 
;  West  Kootenay  Power  &  Light  Company,  Ltd.,  of  Ross- 
Uand,  B.  C,  as  successor  to  the  late  W.  M.  Doull.  The  ex- 
iccutive  offices  of  the  company  are  located  in  Montreal, 
jQuebec. 

|i  Mr.  T.  R.  Robinson,  superintendent  of  the  Worcester 
^Suburban  Electric  Company,  of  Uxbridge,  Mass.,  has  re- 
f' signed.  Mr.  Robinson  has  been  connected  with  the  com- 
tipany  for  the  past  five  years,  and  during  his  incumbency  the 
1  ^station  was  entirely  rebuilt. 

'i!  Mr.  Charles  C.  Marshall,  of  Sidney,  Ohio,  has  been  ap 
ipointed  by  Governor  Cox  to  succeed  the  late  W.  L.  Dechant 
'as  memlier  of  the  Ohio  Public  Utilities  Commission.  Mr. 
'Marshall  has  been  counsel  for  the  commission  and  is  de- 
iiscribed  as  a  moderate,  fair-minded  man. 

f    Mr.  F.  A.  Persons,  for  several  years  superintendent  of  the 

iConcord.   Maynard  &  Hudson  Street  Railway  Company,  of 

•Maynard.  Mass..  has  been  promoted  to  the  superintendency 

I  lof  motive  power  and  equipment  of  the  roads  controlled  by 

he   Massachusetts    Consolidated    Railways,   v/ith    headquar- 

crs  at   Greenfield,   Mass. 

Mr.  G.  L,.  Pearson  has  resigned   as  general   manager  of 

'    Central    New   Hampshire  Power   Company,   of   Brattle- 

ro,  Vt.     In  view  of  the  recorded  intention  of  the  company 

act  liereafter  as  a  holding  company,  no  one  has  been  ap- 

nited   to   succeed   Mr.   Pearson   and   the   office   of  general 

inager  has  been  abolished. 

Mr.  T.  J.  Hanlon,  who  at  one  time   was   connected   with 

Dallas  (Tex.)   Electric  Light  &  Power  Company  and  at 

i-sent  is  superintendent  of  the  street  railway  department 

I    the   Pensacola    (Fla.)    F.lectric   Company,   has   been   ap- 

linted   genera]   manager  of  the  company  as  successor  to 

Ir.  .\.  H.  Warren,  who  has  been  transferred  to  Galveston. 

Mr.  J.  B.   McCall,  oresident  of  the   Philadelphia   Electric 

'Uipany  and  also  of  the  National  Electric  Light  Associa- 

n.  has  accepted  membership  on  the  jury  of  award  for  the 

'crnational    Exposition    of    Safety    and    Sanitation    to    be 

Id  under  the  auspices  of  the  .-Xmerican  Museum  of  Safety 

irly  in  December  at  the  Grand  Central  Palace,  New  York 

Uy. 

Mr.  John  J.  Kates,  formerly  commercial  agent  of  the 
f-y  West  (Fla.)  Electric  Company,  has  been  appointed 
'nimcrcial  agent  of  the  Paducah  (Ky.)  Light  &  Power 
'inipany.  succeeding  Mr.  H.  J.  Pettengill,  Jr.,  who  has 
•en  placed  in  charge  of  the  commercial  department  of  the 


IRVl.N'C    LANGMUIR 


Blackstone    Valley    Gas    &    Electric    Company    at    Woon- 
socket,  R.  I. 

Dr.  Irving  Langmuir,  to  whose  research  work  may  be 
attributed  the  recent  developments  in  the  high-efficiency 
tungsten  lamp,  was  born  in  Brooklyn,  N.  Y.,  Jan.  31,  1881. 
His  early  education  was  obtained  in  the  public  schools  of 
that  city,  which  he  attended 
until  June,  1892,  at  which  time 
liis  parents  went  to  Paris,  and 
there  Dr.  Langmuir  studied 
under  French  teachers  for 
:  hree  years.  Returning  to  the 
United  States  in  the  fall  of 
1895,  he  entered  Chestnut  Hill 
.•\cadeiny  at  Philadelphia,  and 
the  following  year  found  him 
ill  Pratt  Institute,  Brooklyn. 
Entering  college.  Dr.  Lang- 
muir took  the  course  in  metal- 
lurgical engineering  at  Colum- 
l)ia  University  and  was  gradu- 
ated in  1903  with  the  degree  of 
metallurgical  engineer.  While 
at  Columbia  University  he  was 
interested  mainly  in  chemistry 
and  mathematics.  After  his  graduation  Dr.  Langmuir  went 
abroad  and  took  up  post-graduate  work  at  the  University 
of  Gottingen,  Germany,  carrying  on  investigations  on  the 
kinetics  of  chemical  reaction  and  on  the  dissociation  of 
water  vapor  and  carbon  dioxide  in  the  laboratory  of  Prof. 
Nernst.  In  January,  1906,  the  degrees  of  M.A.  and  Ph.D. 
were  awarded  to  him  by  the  University  of  Gottingen,  his 
major  subject  having  been  physical  chemistry.  Re- 
turning to  the  United  States  the  following  month,  he  be- 
came an  instructor  in  chemistry  at  the  Stevens  Institute  of 
Technology,  where  he  taught  until  July,  1909.  After  leav- 
ing Stevens  Institute,  Dr.  Langmuir  entered  the  research 
laboratory  of  the  General  Electric  Company  at  Schenectady, 
since  which  time  he  has  been  engaged  mostly  in  researches 
on  tungsten  lamps  and  also  to  soine  extent  in  work  related 
to  electric  heating  devices.  Some  of  his  work  in  connection 
with  the  tungsten  lamp  was  detailed  in  a  paper  before  the 
American  Institute  of  Electrical  Engineers  on  Oct.  10  and 
published  in  these  columns  last  week.  Dr.  Langmuir  has, 
however,  been  a  frequent  contributor  to  national  scientific 
bodies,  some  of  his  contributions  being  as  follows:  "Ther- 
mal Conduction  and  Convection  in  Gases  at  Extremely 
High  Temperatures,"  before  the  American  Electrochemical 
Society  at  Toronto,  Can.,  Sept.  22,  1911;  "A  Chemically  Ac- 
tive Modification  of  Hydrogen,"  presented  at  the  Washing- 
ton ineeting  of  the  American  Chemical  Society  in  Decem- 
ber, 1911;  "Chemical  Reactions  at  Very  Low  Pressures — 
The  Clean-up  of  Oxvgen  in  a  Tungsten  Lamp,"  before  tlie 
New  York  Section  of  the  American  Chemical  Society,  Nov. 
8,  1912;  "Chemical  Reactions  at  Very  Low  Pressures — 
The  Chemical  CIcan-up  of  Nitrogen  in  a  Tungsten  Lamp," 
liefore  the  New  York  Section  of  the  American  Chemical 
Society,  Nov.  8,  1912;  "Laws  of  Heat  Transmission  in  Elec- 
trical Energy,"  presented  at  the  mid-winter  convention  of 
the  American  Institute  of  Electrical  Engineers  in  New 
York,  February,  1913,  and  "Conduction  and  Radiation  of 
Heat,"  presented  at  the  twenty-third  general  meeting  of  the 
American  Electrochemical  Society.  Atlantic  City,  .^pril  3, 
I'll  3. 


Obituary 


Robert  B.  Borland,  superintendent  of  cable  construction 
of  the  New  York  Telephone  Company  for  the  past  fifteen 
years,  died  in  his  home  at  Rayonne,  N.  J.,  on  Oct.  19.  Mr. 
Borland  was  a  graduate  of  Stevens  Institute  and  of  the 
School   of   Mines,   Columbia   University. 

Charles  A.  Chapin,  of  Chicago,  president  of  the  Indiana 
&  Micliigau  Electric  Company.  South  Bend,  Ind.,  died  on 
Oct.  2>.  The  rnmnany  of  which  Mr.  Chapin  was  the  head 
absorbed  tlie  Charles  .'\.  Chapin  Light  &  Power  Company, 
Buchanan.  Mich.;  the  .South  Bend  (Ind.)  Electric  Com- 
pany: the  Elkhart  (Ind.)  Electric  Company,  and  the  Ber- 
rien Springs   (Mich.)   Power  &  Electric   Company. 
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New  England 

ASIII.AND,  MAINE.— George  II.  Moocrs.  owner  of  the  local  electric- 
light  plant,  expects  to  purchase  one  75-hp  Rodney  Hunt  '.-jrhinc  within  the 
next   month. 

Ml  I.FORD,  N.  H. — The  Selectmen  have  aigned  a  contract  with  the 
Milfciril  Lt.  &  Pwr.  Co.  for  lighting  the  streets  of  the  villaRe  for  a 
period  of  ten  years.  Under  the  terms  of  the  contract  the  company  is  to 
replace  all  arc  lamps  with  incandescent  lamps  at  $20  each  per  year. 

NEWPORT,  N.  H. — The  plant  and  holding?  of  the  Newport  El.  I.t. 
Co.,  of  Newport,  and  the  Sunapee  El.  Lt.  Co.,  of  Sunapee,  has  been  pur- 
chased by  the  Central  New  Hampshire  Pwr.  Co.,  of  Brattleboro,  Vt.  It 
is  understood  that  an  additional  turbine  will  be  installed  in  the  Newport 
plant  and  the  Newport  system  will  be  connected  with  the  Claremont  lines. 
The  price  paid  for  the  properties  is  said  to  be  $180,000. 

WINOOSKI,  VT.— The  Winooski  Valley  Pwr.  Co.,  a  subsidiary  of 
the  American  Gas  Co.,  of  Philadelphia,  Pa.,  is  building  a  hydroelectric 
power  plant  at  Hubbies  Falls,  Vt.  The  plans  provide  for  the  develop- 
ment of  10.000  hp,  half  of  which,  it  is  said,  has  already  been  contracted 
for.  Morris  Stroud,  222  South  Third  Street,  Philadelphia,  Pa.,  is  presi- 
dent of  the  American  Gas  Co. 

BROCKTON,  M/\SS. — The  contract  for  the  proposed  addition  of  the 
power  plant  of  the  Edison  El.  Illg.  Co.  of  Brockton,  at  East  Bridgewater, 
has  been  awarded  to  the  Stone  &  Webster  Engineering  Corpn.,  of  Boston. 
The  cost  is  estimated  at  $350,000.  The  work  will  include  the  erection  of 
an  addition  to  present  plant  and  the  installation  of  two  additional 
boilers,  of  600  hp  each,  to  be  fitted  with  automatic  stokers,  forced-draft 
fans,  air  ducts  and  ash  hoppers.  The  four  present  boilers  are  to  be 
similarly  equipped;  also  the  installation  of  a  5000-kw  turbo-generator, 
together  with  a  100-kw  motor-driven  exciter,  condensing-equipment,  switch- 
beard,  etc. ;  coal  bunkers,  conveyors,  traveling  weight  hoppers,  together  with 
crusher. 

CHICOPEE,  MASS.— The  Electric  Light  Commission  expecte  to  ex- 
tend its  lighting  system  to  Fairvicw,  a  part  of  the  city  heretofore  without 
an  incandescent  lighting  service,  within  the  next  two  months.  Contract 
for  the  material  has  already  been  placed. 

EVERETT,  M.-\SS. — Estimates  have  been  submitted  to  the  Board  of 
Trade  of  the  cost  of  maintaining  an  ornamental  street-lighting  system  on 
Broadway  from  the  Boulevard  to  Glendale  Square  or  from  the  Boule- 
vard to  Sumner  Street.  The  plans  provide  for  the  erection  of  69  mag- 
netite arc  lamps,  to  cost  $8,743  per  year  if  the  wires  are  placed  under- 
ground, or  $6,849  annually  if  overhead  wires  are  used. 

HAVERHILL,  MASS.— The  State  Board  of  Gas  and  Electric  Light 
Commissioners  have  approved  the  petition  of  the  Haverhill  El.  Co.  to 
issue  additional  capital  stock  to  the  amount  of  $278,400. 

TORRINGTON,  CONN.— The  Torrington  El.  Lt.  Co.  is  contemplating 
replacing  the  32-cp  incandescent  lamps  now   in  use  with  60-cp  lamps. 


RALEIGH,  W.  VA.— The  Raleigh  Coal  &  Coke  Co.  is  contempli 
ing  the  construction  b(  a  power  house  (36  ft.  by  36  ft.)  and  machii 
shops  (40  ft.  by  125  ft.  and  40  ft.  by  60  ft.).  The  company  pi 
poses  to   equip  its  plant   with   motors  aggregating   2500  hp. 

CHARLOTTESVILLE,  VA.— The  Redland  Pwr.  Co.,  of  Charlotti 
ville,  has  nearly  completed  the  installation  of  a  3000-hp  steam  turUi 
power  pl.int.  Through  mistake  an  item  was  published  in  the  issue  ' 
Oct.  4  slating  that  the  Redland  Lumber  Co.  was  contemplating  the  i 
stallation    of   an    electric-light    plant. 

M.\N.\SSAS,  VA. — N.  Wilson  Davis,  engineer,  of  Harrisonbor 
Va.,  it  is  reported,  has  been  engaged  by  the  Town  Council  to  prepa 
plans  and  supervise  the  construction  of  an  electric-light  plant,  sew 
system  and  water  works.  Bonds  to  the  amount  of  $75,000  have  be< 
voted    for   the   proposed    improvements. 

WASHINGTON,  D.  C. — The  contract  for  construction  of  lighting,  be) 
ing  and  power  system  for  the  United  States  court  house  in  Washingto 
D.  C,  has  been  awarded  to  W.  G.  Cornell,  of  Washington,  at  $18,930. 

WASHINGTON,  D.  C. — Work,  it  is  expected,  will  soon  begin  on  the  i 
stallation  of  a  new  street-lighting  system  on  Pennsylvania  Avenue  betwe< 
the  Treasury  Building  and  the  Peace  Monument.  It  is  proposed  to  i 
place  the  78  lamps  of  700  cp  now  in  use  with  150  lamps  of  1500  cp  eae 
The  contract  for  lamp-posts  has  been  awarded  to  the  Union  Found 
Co.  of  Alabama.  Plans  have  been  prepared  by  Walter  C.  Allen,  elecuit 
engineer  of  the  District  of  Columbia,  providing  for  increased  illuminitii 
in  the  area  bounded  by  Pennsylvania  Avenue  and  G  Street  and  Fifteen 
and    Seventh    Streets,    Northwest, 


Middle  Atlantic 

CLAYVILLE,  N.  Y. — At  a  special  election  held  recently  the  propo- 
sition to  enter  into  a  contract  with  the  Utica  Gas  &  El.  Co.  to  light  the 
street  with  electricity  for  a  period  of  five  years,  at  $825  per  year,  was 
carried. 

WEEDSPORT,  N.  Y. — The  Village  Council  has  adopted  an  ordinance 
directing  the  village  clerk  to  advertise  for  bids  for  construction  of  a 
municipal   electric-light   plant. 

WEST  H.AVERSTR.\W,  N.  Y.— Bids  will  be  received  by  George 
niagden,  president  of  the  board  of  managers  of  the  New  York  State 
Hospital  for  Crippled  and  Deformed  Children,  West  Haverstraw,  N.  Y., 
vmlil  Oct.  29,  for  construction,  heating,  plumbing  and  electric  work 
tor  solaria  at  the  New  York  State  Hospital  for  Crippled  and  De- 
formed Children  at  West  Haverstraw.  Bids  will  be  received  for  each 
division  of  the  work  separately  and  no  combination  of  bids  will  be 
considered.  Drawings  and  specifications  may  be  consulted  and  blank 
forms  of  proposals  obtained  at  the  New  York  State  Hospital  for 
Crippled  and  Deformed  Children  at  West  Haverstraw  and  at  the  office 
of  Lewis  F.  Pilchcr,  state  architect,  Capiiol. 

PITTSBURGH,  P.\.— The  Pittsburgh  Railways  Co.  contemplates  re- 
modeling the  car  barn  on  Fifth  Avenue  in  Oakland  as  a  substation  and 
laboratory  of  the  Duquesne  Lt.  Co.  Equipment  will  be  installed  for  the 
distribution  of  electricity  throughout  that  district  of  the  city.  The  cost 
•r  the  work  is  estimated  at  $75,000. 

LONG  BRANCH,  N.  J.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Nov.  23,  for  construction,  including  mechanical  equipment,  interior  light- 
ing fixtures  and  approaches,  of  the  United  States  post  office  at 
Long  Branch.  N.  .T.  Drawings  and  specifications  may  be  obtained  from 
the  .-ibovc  office  or  from  the  custodian  of  site,  at  Long  Branch.  O. 
Wcniieroth  is  supervising  architect. 

P.\RKERSBURG.  W.  VA.— Plans  are  being  prepared  by  the  Park- 
ersburg.  Marietta  &  Interurban  Ry.  Co.  for  the  installation  of  an 
ornamental  street-lighting  system  on  Market  Street.  The  plans  provide  for 
90    lamps. 


North  Central 

BELDING,  MICH.— The  Spencer  El.  Lt.  &  Pwr.  Co.,  of  Belding,  « 
peels  to  repair  within  the  next  year  headrace  flume  and  reset  witt 
wheels,  flume  and  race  to  be  of  reinforced  concrete,  also  to  purcha 
one  watcrwheel  of  150  hp  and  one  waterwhcel  governor  within  the  ne 
12  months.  The  company  hopes  to  secure  the  city  lighting  contract  for 
term  of  five  years,  beginning  June  1,  1914.  Wire,  poles  and  reflecte 
for  140  series  tungsten  lamps  of  80  cp  for  above  have  been  purchiM 
J.  E.  Stanton  is  manager.     William  G.  Fargo  is  consulting  engineer. 

COLDWATER,  MICH.— The  managers  of  the  municipal  electrieJil 
plant  expect  to  purchase  within  the  next  eight  months  two  water-tti 
boilers  of  from  200  hp  to  300  hp  and  also  to  purchase  a  carload  of  pol 
within  the  next  six  months.     William  H.  Friedrich  is  superintendent. 

HIGHLAND  PARK,  MICH.— Bids  will  be  received  at  the  office  of  t 
village  clerk,  20  Gerald  Avenue,  Highland  Park,  until  Nov.  3  for  fomii 
ing  labor  and  material  for  the  construction  of  an  ornamental  streetligl 
ing  system,  consisting  of  61  standards  for  five-lamp  clusters  and  20.0 
ft.  of  twin  conductor,  No.  4  cable.  Plans  and  specifications  are  on  f 
at  the  oflke  of  L.  D.  Beckley,  superintendent  of  public  works,  28  Gen 
Avenue. 

SAULT  STE.  MARIE,  MICH. — Applications  have  been  made  to  I 
International  Joint  Commission  in  Ottawa.  Ont.,  by  the  Michigan  &  Li 
Superior  Pwr.  Co.,  of  Sault  Ste.  Marie,  Mich.,  and  the  Algoma  Sti 
Corpn..  of  Sault  Ste.  Marie,  Ont.,  for  permission  to  divert  the  water 
Sault  Ste.  Marie.  The  companies  propose  to  build  a  dam  from  each  si 
of   the   international   boundary,   which    will    meet   in    the   center. 

AKRON,   OHIO.— Bids  will   be    received  by    R.    M.    Pillmore.  d-rr:' 
of  public  service,  Akron,  Ohio,  until  Oct.  29  for  furnishing  and  ■ 
pumping    machinery    and    equipment,    including    one    motor-drivr- 
lif;    centrifugal     pumping    unit     (3,000,000    gal.    capacity),    one    c 
steam-turbine    and    motor-driven    low-lift    centrifugal    pumping    ur 
000.000    gal.    capacity),    one   steam-turbine-driven    generator-  unit, 
board  transformers,  wiring  and  accessories.     Plans  and  specificati-  ■ 
be  seen   at  the  office  of  the  director   or  at  the   office  of  F.  A.   I'- 
enginecr,    1120    Tremont    Building,    Boston,    Mass. 

CALDWELL,   OHIO.— Bids   will    be    received   by   the   village  c' 
Caldwell  until  Nov.  5   for  the  purchase  of  $8,000  in  bonds,  the  i 
of  which  will  be  used  for  extensions  and  improvements  to  the  n; 
electric-light  plant  and   water-works   system.      Harry   A-   Smith  is  >i' ' 
clerk. 

CAMBRIDGE,    OHIO.— Bids    will    be    received    at    the    office    of  • 
supervising    architect.    Treasury    Department,    Washington,    D.    C 
Nov.   28  for  the  construction,  complete,  including  mechanical  eo 
interior  lighting  fixtures  and  approaches,  of  the  United  States  p^'' 
at   Cambridge,   Ohio.     Drawings  and   specifications  may  be  obtained  »!' 
Oct.  20  from  the  above  office  or  from  the  custodian  of  site  at  Camiodi 
O.   Wenderoth   is  supervising  architect. 

FINDLAY,  OHIO.— The  proposition  to  issue  S57.000  in  bonds  fu' 
purpose  of  installing  a  municipal  distribution  system  for  the  purpose 
distribution  of  electrical  energy  for  municipal,  industrial  and  dome 
uses  will  be  submitted  to  the  voters  at  the  genetal  election  to  be  b 
Nov.  4, 

MAUMEE,     OHIO.— The     State     Utilities     Commission     has    r»' 
the    Valley    Lt.    &    Pwr.-  Co.,    of    Maumee,    authority    to    borrow   mo- 
on   its    recent    issue   of    $49,000    first    mortgage    bonds,    which   co^ 
be    sold    advantageously.      The    sum    to    be    borrowed    must    not   be 
than  80  per  cent  of  the  par  value  of  the  bonds. 
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ST.  PARIS,  OHIO. — The  managers  of  the  municipal  electric-light 
plant  expect  to  purchase  within  the  next  two  months  one  set  of  Loco 
shaking  grates  and  one  6-in.  by  4-in.  by  6-in.  duplex  boiler-feed  pump. 
John  C.   Phelps   is  superintendent. 

FULTON,  KY.— We  are  informed  that  the  Fulton  El.  Lt.  &  Pwr.  Co. 
has  practically  completed  the  installation  of  additional  equipment  in  its 
flaht,  changing  from  133-cycle  alternating  current  and  220volt  direct 
current  to  a  60-cycle  system,  also  doubling  the  output  of  the  plant. 
The  company  expects  to  remodel  its  power  house,  making  it  fireproof. 
A.  D.  Brinkerhoff  is  secretary  and  treasurer  of  the  National  Lt.  &  Pwr. 
Co.,  of  St.   Louis,  which  controls  the  Fulton  company. 

GRAYSON  SPRINGS,  KY.— The  Grayson  Spring  Hotel  Co.  has 
awarded  a  contract  to  the  Falls  City  Construction  Co.,  of  Louisville,  to 
design  and  build  a  hotel  plant,  to  cost  about  $400,000.  An  electric  light 
ind   power    plant    will    be    installed    in    connection    with    the    hotel. 

MOREHEAD,  KY.— The  managers  of  the  municipal  electric-light 
jlant  are  contemplating  the  installation  of  a  SO-hp  oil  engine  and  dis- 
irarding  the  present  steam  engine  and  boiler.  E.  E.  Maggard  is  man- 
'ger. 

OWENTON,  KY. — The  town  of  Owenton  has  granted  W.  English 
Arnold  a  franchise  to  construct  and  operate  an  electric  street-lighting 
ystem  here.  Mr.  Arnold  will  install  electrical  equipment  in  connection 
;.ith  his  flour  mill  in  Owenton. 

I  RICHMOND,   KY.— The  Dix  River  Pwr.   Co.   has  recently  filed  deeds 
^or   land    along    the    river    to    be    used    in    connection    with    its    proposed 
ower  plant,   to   be   erected   on   the   riv 
llant  will  have  sufficient  output  to  fur 
ties     in     centra!     Kentucky.       L.      B 
resident. 

ELWOOD,  IND.— The  Indiana  General  Ser.  Co.,  of  Elwood,  is  com- 
leting  the  rebuilding  of  its  steam  generating  plant  at  Elwood  and  the 
inverting  of  the  Alexandria  plant  into  a  substation  and  residence  com- 
..ned.  It  has  also  built  an  outdoor  substation  at  Orestes,  supplying 
lergy  from  its  high-tension  line  in  that  locality.  N.  M.  Argabrite  it 
snager. 

UNION    CITY,    IND.— Th 
i.thin    the    next    two    or    thr 
ipcd    cable    for   connecting    c 
}  to   75    ornamental   boulevard   1 
"Tiion  City.     D.   O.   Vaughn  i 


■  near  Richmond,  The  proposed 
sh  energy  to  many  of  the  larger 
Herrington,     of     Richmond,     is 


Uni 


1  City  EI.  Co.  expects  to  purchase 
iths  several  thousand  feet  of  steel- 
tal   street    lamp   standards   and   from 

ip-posts   for   lighting  the  main  streets 

manager. 

CRY,    ILL.— The    Central    Illinois    Pub.    Ser.    Co.,   of   Mattoon,   ex- 

lo  erect  within  the   next   four   months   about  35   miles   of  transmis- 

:;  line  from  the  Illinois  River  at  Valley  City  to  Hull  Station,  connect- 

■  with  the  transmission  lines  from  the  Keokuk  power  plant  at  the  latter 

ice.     W.   G.   Printy  is  local  superintendent. 

BUFFALO,  ILL.— The  Central  Illinois  El.  Co.,  of  Buffalo,  is  con- 
nplating   the    purchase    of    equipment    for    16,500-volt    transmission    line 

miles   long.     George   B.    Conover   is  president. 
'ilADISON,  WIS. — Plans  are  being  prepared  by  the  City  Council  and 

!  Capitol  Building  Commission  for  the  installation  of  an  ornamental 
iting  system  for  lighting  the  Capitol  Park  and  surrounding  streets. 
'.e  plans  provide  for  the  erection  of  60  ornamental  standards  in  the 
^k.  The  cost  of  the  system  is  estimated  at  about  $25,000,  of  which 
slut  $10,000  will  be  paid  by  the  State. 

'lELLEN,  WIS.— The  Mellen  Wtr.  &  Lt.  Co.  would  like  to  receive  in- 
fmation  pertaining  to  oil  engines  and  producer  gas  engines  and  also  on 
tgsten  street-lighting  systems.  A.  W.  Pribnow  is  president  and  gen- 
et manager. 

lENOMONEE  FALLS,  WIS.— The  plant  and  holdings  of  the  Me- 
tnonee  Falls  Lt.  &  Pwr.  Co.  have  been  purchased  by  J.  A.  Pratt,  of 
fnomonee  Falls,  and  William  C.  Leitzke,  of  Wausau.  The  new  com- 
ly  will  be  known  as  the  Menomonee  Falls  El.  Lt.  &  Pwr.  Co.,  and  will 
ii.all  a  new  power  plant.  It  proposes  to  furnish  electricity  to  sur- 
rnding  towns  and  villages  as  well  as  in  this  city. 

MILWAUKEE,  WIS.— The  Wisconsin  Railroad  Commission  has  au- 
t-iied  the  Wells  Pwr.  Co.,  of  Milwaukee,  to  issue  $136,000  in  capital 
»lk  and  $35,000  in  notes.  The  company  is  further  authorized  to  issue 
^0,000  in  6  per  cent  notes,  to  be  sold  for  not  less  than  75,  the  pro- 
€jls  of  $190,000  to  be  used  to  retire  outstanding  indebtedness  and 
$1000  to  be  used  for  extensions  and  improvements  to  its  plant  and 
P|>erty. 

(EMIDJI,  MINN.— Within  the  next  30  days  the  Warfield  El.  Co.,  of 
Biiidji,  expects  to  purchase  one  carload  of  poles.  A.  A.  Warfield  is 
SI  ct.iry. 

LUTH,  MINN. — The  contract  for  construction  of  the  new  dam  at 
in  for  the  Great  Northern  Pwr,  Co.,  of  Duluth,  has  been  awarded. 
•'  understood  that  contracts  for  the  installation  of  an  additional  motor 
8cht  Thomson  will  soon  be  awarded.  The  cost  of  the  proposed  improve- 
■"Is  is  estimated  at  $300,000.  The  company  is  also  contemplating  ex- 
tenons  to  its  power  system  on  the  Mesaba  and  Guyana  ranges,  for  which 
P'lminary  surveys  have  been  made.  J.  B.  Crane,  of  Duluth,  is  con- 
W  agent. 

'.".ROUS   FALLS,   MINN.— The   City  Council   has  voted  to  install  an 
•n-nental  street-lighting  system,   to  cost   about   $4,500. 
'  jiKINLEY,  MINN. — The  Village  Council  has  entered  into  a  contract 
■>Jj  the  St.  Louis  Pwr.  Co.  for  electricity  to  operate  the  municipal  elec- 
•wght  system. 


WALKER,  MINN.— Bids  will  be  received  by  the  State  Board  of 
Control,  State  Capitol  Building,  St.  Paul,  until  Nov.  5  for  construction 
and  completion  of  service  building,  plumbing,  wing,  power  plant,  laundry, 
recreation  building  and  children's  pavilion  at  the  State  Sanatorium, 
Walker,  Minn.,  including  general  contract  work,  heating  and  ventilating, 
plumbing  and  electrical  work,  in  accordance  with  plans  and  specifications 
furnished  by  C.  H.  Johnston,  architect,  715  Capitol  Bank  Building,  St. 
Paul.  Bids  will  be  received  collectively  and  separately.  Copies  of  plans 
and  specifications  may  be  seen  at  the  Builders'  Exchanges  in  St.  Paul  and 
Minneapolis,  at  the  office  of  the  superintendent  at  the  institution  at 
Walker,  and  at  the  office  of  the  State  Board  of  Control,  State  Capitol 
Building,  St.  Paul.  Extra  copies  of  plans  and  specifications  may  be 
obtained  on  application  to  the  architect  on  payment  of  cost  of  duplica- 
tion of  same. 

WINONA,  MINN.— Bids  will  be  received  by  the  State  Board  of  Con- 
trol, State  Capitol  Building,  St.  Paul,  until  Nov.  5  for  the  construction 
and  completion  of  the  model  school  building  at  the  State  Normal  School, 
Winona,  including  the  general  contract  work,  heating  and  ventilating, 
plumbing  and  electrical  work,  in  accordance  with  plans  and  specifica- 
tions furnished  by  C.  H.  Johnston,  architect,  715  Capitol  Bank  Building, 
St.  Paul,  Minn.  Bids  will  be  received  collectively  and  separately.  Copies 
of  plans  and  specifications  may  be  seen  at  the  Builders'  Exchanges  in  St. 
Paul  and  Minneapolis,  and  at  the  office  of  the  president  of  the  State 
Board  of  Control,  State  Capitol  Building,  St.  Paul.  Extra  copies  may 
he  obtained  on  application  to  the  architect  upon  payment  of  the  cost  of 
duplication. 

AMES,  lA.— The  Electric  Light  and  Water  Department  expects  to  erect 
within  the  next  six  months  a  500-kw  Curtis  turbine  and  Westinghouse 
Le  Blanc  condenser  in  the  municipal  electric  light  plant,  and  to  purchase 
generating  panel  with  instruments  and  switches.  Charles  E.  Warsaw  is 
manager. 

DES  MOINES,  lA.— The  Des  Moines  El.  Co.  is  contemplating  the 
installation  of  a  central  heating  plant  to  serve  the  downtown  district. 
The  cost  of  the  plant  is  estimated  at  $250,000. 

EDGEWOOD,  lA.— Bonds  to  the  amount  of  $12,000  have  been  voted 
for  the  installation  of  a  municipal  electric-light  plant. 

GLIDDEN,  lA. — At  an  election  held  recently  the  proposition  to 
issue  $10,000  in  bonds  for  extensions  to  the  municipal  electric-light 
plant    was    carried. 

SUMNER,  lA. — The  Sumner  El.  Lt.  Co.  expects  to  purchase  within 
the  next  four  months  one  20-hp  or  25-hp  oil  engine.  C.  V.  Stewart  is 
superintendent. 

GAINESVILLE,  MO.— The  Missouri  El.  Gas  &  Wtr.  Co.,  of  Caines- 
ville,  expects  to  purchase  within  the  next  30  days  20,000  ft.  of  No.  4 
insulated  copper  wire   (new  code).     L.  J.   Beauregard  is  superintendent. 

GILLIAM,  MO.— The  Gilliam  El.  Lt.  &  Pwr.  Co.  would  like  to  ex- 
change a  50-hp  Weber  gas  producer  outfit  for  a  20-hp  oil  engine.  W.  R. 
Burton   is   president. 

FARGO,  N.  D. — Bids  will  be  received  by  A.  R.  Watkins,  city  auditor, 
Fargo,  until  Oct.  29  for  furnishing  material  and  erecting  an  ornamental 
street-lighting  system,  extending  on  Eighth  Street  from  First  Avenue  to 
Front  Street;  on  Front  Street  from  Eighth  to  Tenth  Street,  and  on 
Broadway  from  Fourth  to  Fifth  .Avenue  North,  in  accordance  with  plans 
and  specifications  now  on   file  in  the  office  of  the  city  auditor. 

BLAIR,  NEB. — At  an  election  held  recently  the  proposition  to  issue 
bonds  for  an  electric-Hght  plant  and  extensions  to  water-works  system 
was   carried. 

GRETNA,  NEB. — The  town  of  Gretna  has  granted  the  McKinley  in- 
terests a  franchise  to  furnish  electrical  service  here  for  a  period  of  50 
years.  Electricity  for  operating  the  system  will  be  transmitted  from 
Papillon.  Springfield,  Ralston,  Richfield  and  Louisville  will  be  supplied 
from  the  same   circuit. 

HOOPER,  NEB. — H.  G.  Meyer,  receiver  for  the  local  electric-light 
plant,  expects  to  make  some  repairs  to  the  distribution  system  and  to 
purchase  about   200  lamps  within  the  next  three  months. 

WICHITA,  KAN.— Bids  will  be  received  at  the  office  of  the  su- 
pervising architect,  Treasury  Department,  Washington,  D.  C,  until 
Nov.  3  for  the  removal  of  the  present  elevator  and  the  installation 
complete  of  an  electric  passenger  elevator  in  the  United  States  court 
house  and  post  office  at  Wichita,  in  accordance  with  plans  and  specifi- 
cations, copies  of  which  may  be  obtained  at  the  above  office.  O.  Wen- 
deroth    is    supervising   architect. 

WILSON,  K.\N.— The  Wilson  El.  Lt.  Co.  expects  to  purchase  within 
the  next  30  days  material  for  an  ornamental  street-lighting  system,  con- 
sisting of  ornamental  poles  and  a  series  of  street-lighting  regulators. 


Southern  States 

HIGH  SPRINGS,  N.  C. — The  installation  of  a  hydroelectric  power 
plant  on  the  French  Broad  River  is  contemplated  by  James  E.  Rector, 
of  Asheville,  N.  C,  and  associates.  The  promoters  are  prepared  to 
correspond  with  contractors  and  manufacturers  relative  to  construc- 
tion of  dam,   hydraulic  equipment,  electrical  machinery,  etc. 

WILSON,  N.  C— Bids  will  be  received  by  the  Board  of  Public 
Works    until    Nov.     4    for    water-tube    boilers,    two    500-kw    engine    or 
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lurbinc-drivcn  units,  condenser  and  switchboard.  Specifications  and 
kiilding  forms  will  be  mailed  upon  application  to  Gilbert  C.  While, 
rnttineer,  Charlotte,  N.  C.,  or  to  the  oDice  o>  the  chairman  of  Hoard  of 
Public  Works,  Wilson,  N.  C.     D.  S.  Boykin  is  chairman. 

CHARLESTON,  S.  C— The  Isle  of  Palms  Development  Co.,  it  is 
reported,  is  contemplating  the  installation  of  an  electric  cable  under 
Cooper  River  from  the  foot  of  Charlotte  Street  to  carhouse  at  Mount 
Pleasant  for  the  purpose  of  furnishing  electricity  to  Mount  Pleasant, 
Sullivan's  Island  and  Isle  of  Palms.  The  proposed  cable  will  be 
about    6000    ft.    long    and    will    cost    about   $66,000. 

AUGUSTA.  GA.— Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  Dec.  3  for  the 
construction,  complete,  including  mechanical  equipment,  interior  lighting 
fixtures  and  approaches,  of  the  United  Slates  post  office  and  court  house 
at  Augusta,  Ga.  Drawings  and  specifications  may  be  obtained  from  the 
above  office  or  from  the  custodian  of  site  at  Augusta.  O.  Wenderoth  is 
supervising  architect. 

HRUNSWICK,  GA. — The  installation  of  an  ornamenlal  street-lighting 
system  on  Newcastle  Street  is  under  consideration.  The  Board  of  Trade 
is  interested   in   the   project. 

CORNELIA,  GA.— The  Wofford  Shoals  Lt.  &  Pwr.  Co.,  of  Cornelia, 
expects  to  erect  within  the  next  six  months  an  auxiliary  plant  in  the 
town  of  Cornelia,  and  to  purchase  equipment  for  same,  consisting  of 
a  lOO-kw,  three-phase.  60-cyclc.  2300volt  generator,  a  kerosene-oil  en- 
gine (four  cylinder  type  preferred),  with  kerosene-oil  producer  equipment, 
switchboard  equipment  necessary  for  paralleling  above  generator  with 
water-power  plant  of  same  rating.  J.  A.  Wells  is  secretary  and  treas- 
urer. 

ATLANTIC  BEACH.  FLA.— Preparations,  it  is  reported,  arc  being 
made  by  the  Atlantic  Beach  Corpn.  for  the  installation  of  a  street- 
lighting  system,  covering  about  3  miles  of  streets.  Ornamental  street 
lamps  are  to  be  erected  along  the  boardwalk  and  streets  as  they  are 
opened.      E.    R.    Bracket!   is   president   of  the  corporation. 

DE  I^ND.  FLA.— The  De  Land  El.  Lt.,  Pwr.  &  Ice  Co.  expects 
to  purchase  two  car  loads  of  40ft.,  SO-ft.  and  60-ft.  {6-in,  lop)  cedar 
poles.     E.  L.  Hon  is  manager. 

M.^YO,  FLA. — The  proposition  to  issue  $15,000  in  bonds  for  the 
installation  of  a  municipal  electric-Iigbt  plant  will  be  submitted  to  the 
voters. 

PULASKI,  TENN.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department.  Washington.  D.  C,  until  Nov.  29 
for  construction,  including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches,  of  United  States  post  office  at  Pulaski,  Tenn. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian  of  site  at  Pulaski.     O.  Wenderoth  i=  supervising  architect. 

BREWTON,  AL.\. — The  managers  of  the  municipal  electric-light 
plant  expect  to  make  extensive  improvements  to  the  municipal  electric- 
light  plant  and  water-works  system  and  to  purchase  new  equipment 
for  power  house,  including  a  ISO-kw  generator  set  and  two  pumps 
having  a  rating  of  1000  gal.  per  minute  within  the  next  three  months. 
J.   S.   Bannon  is  superintendent. 

COLUMBIA,  ALA.— The  Columbia  Pwr.  Co.  expects  to  install  an 
additional  water  wheel  (175  hp) ;  also  tungsten  street-lighting  system 
for   the  city  of  Columbia.     C.   P.  Townscnd,  Jr.,  is  proprietor. 

BOONEVILLE,  MISS.— The  Booneville  Wtr.  Wks.  Co.  expects  to 
erect  within  six  months  a  series  street-lighting  system;  also  to  pur- 
chase a  SO-kw  or  60-kw.  three-phase.  60-cyclc  generator.  200  meters  and 
some     transformers. 

MURFREESBORO,  ARK.— J.  Bickley  and  associates,  it  is  reported, 
have  been  granted  a  franchise  to  install  and  operate  an  electric-light 
and    power   plant   in    Murfrecsboro. 

CROWLEY.  L.\.— The  city  of  Crowley  expects  to  purchase  within  the 
next  three  months  a  ISO-hp  oil-burning  engine  for  the  municipal  electric- 
light    plant. 

NEW  ORLEANS.  I^ — Plans,  it  is  reported,  are  being  prepared 
by  Leon  C.  Weiss,  of  New  Orleans,  for  the  construction  of  a  power 
house,    etc.,    for    the    Kenner-New   Orleans    Interurban    Railway    Co. 

WELSH,  LA. — Bids  will  be  received  by  the  Mayor  of  the  town 
of  Welsh  until  Nov.  3  for  furnishing  materials  and  equipment  and 
construction  of  proposed  new  municipal  electric-light  plant,  consisting 
of  engines,  generators,  switchboard,  street  series  regulators,  poles, 
cross-arms,  wire,  arresters,  street  hoods,  transformers,  etc.  Bids  will 
be  considered  as  a  whole  or  on  individual  items.  Plans  and  specifi- 
cations may  be  obtained  upon  application  to  Anderson  Offutt,  con- 
sulting  engineer,    439   Carondolet    Street,    New    Orleans,    La. 

BOKHOMA,  OKLA.— The  Wilson  Lumber  Co.  is  planning  to  install 
a  steam  power  plant  in  Bokhoma.  The  equipment,  with  the  exception 
of  engines  and   boilers,   has  not  yet  been   decided   upon. 

MARIETTA,  OKLA.— Bids  will  be  received  by  the  city  clerk.  Mari- 
etta, until  Nov.  3  for  extensions  to  the  municipal  water-works  and  sewer 
systems  and  electric-light  plant  as  follows:  For  construction  of  approxi- 
mately 10.000  ft.  of  4-in.  cast-iron  water  pipe,  10  hydrants  and  six  valves; 
approximately  11.000  ft.  of  6-in.,  8-in.  and  10-in.  vitrified  sewer  pipe 
in  place;  18  manholes,  12  flush  tanks,  seven  lamp-holes  and  brick  power 
house  40  ft.  by  92  ft.  The  city  will  also  purchase  direct  a  100.000-gaI. 
tower  and  lank.  125  ft.  high;  one  225-hp.  four-valve  engine  (200  r.p.ra); 


one  150-kva  generator  with  exciter  (200  r.p.m.);  one  standard  switd 
board  panel,  miscellaneous  electrical  instruments;  one  deep-well  pum| 
having  a  capacity  of  100  gal.  per  minute,  ind  a  IS-hp  motor;  one  300  h 
feed-water  heater  and  one  boiler-feed  pump.  Plans  and  apecificatioii 
may  be  procured  at  the  office  of  the  Benhani  Engineering  Co.,  eol 
suiting  engineer,  435-437  American  National  Bank  Building,  Oklahoo 
City,  Okla.  Bonds  to  the  amount  of  $35,000  have  been  issued  for  th 
above   work. 

.VORMAN,  OKL.\. — Contract  has  been  awarded  by  the  Universit 
of  Oklahoma  for  the  erection  of  a  central  power  plant,  consisting  c 
building  (65  ft.  by  73  ft.),  concrete  smokestack  100  ft.  high,  to  b 
built  25  ft.  higher  if  necessary;  12-in.  steam  pipes  in  concrete  tut 
nels  covered  by  concrete  sidewalks;  2000  ft.  of  tunneling  and  thrc 
boilers,   to   the   Holmboe   Construction    Co.,   at   $41,640. 

VALLIANT,  OKLA. — Plans  are  being  considered,  it  is  reported,  t 
organize  a  stock  company  for  the  purpose  of  establishing  and  maintainin 
an    electric-light   plant    in    Valliant. 

COLORADO,  TEX.— The  Texas  Pwr.  &  Lt.  Co.,  of  Dallas,  has  pui 
chased  the  plant  and  holdings  of  the  Colorado  El.   Lt.   &   Pwr.  Co. 

CUERO,  TEX.— The  City  Council  has  granted  the  Cuero  Lt.  &  Pwi 
Co.  a  new  franchise  for  a  period  of  50  years.  The  company  is  conlen 
plating  the  construction  of  a  new  dam  and  power  house  several  miles  b< 
low  the  present  dam;  also  a  large  steam  power  plant  in  the  city  for  tu 
in  case  of  high  water.  The  installation  of  a  new  street-lighting  system  i 
also  under  consideration. 

PORT  -ARTHUR,  TEX. — The  Men's  Civic  League,  it  is  reported,  ha 
adopted  definite  plans  for  the  installation  of  an  ornamental  street-lightin 
system  on   Proctor  Street. 


Pacific  States 

PUYALLUP,  WASH.— The  City  Council  has  aulhoriied  the  light  con 
miltee  of  the  Council  to  engage  an  electrical  engineer  to  prepare  estimate 
of  the  cost  of  erecting  an  electrical  distribution  system  in  Puyalluj 
Propositions  for  furnishing  electricity  for  operating  the  proposed  sysief 
have  been  submitted  by  the  managers  of  the  Tacoma  municipal  clectrit 
light  plant   and  the  Stone  &  Webster  Corpn. 

SE.ATTLE,  WASH.— Bids  will  be  received  by  the  Port  Commissioi 
843  Central  Building,  Seattle,  Wash.,  until  Oct.  29  for  the  installation  c 
light  and  power  wiring  systems  for  what  is  known  as  the  central  watei 
front  improvement  of  the  port  of  Seattle.  Plans  and  specifications  are  o 
file  in  the  office  of  the  Port  Commission.     C.  E.  Remsberg  is  secretary. 

SEATTLE,  WASH.— Bids  will  be  received  by  the  Port  Commission.  84 
Central  Building.  Seattle.  Wash.,  until  Oct.  29  for  the  installation  of 
lighting  system  for  the  east  waterway  improvement  of  the  port  of  Seattlt 
Plans  and  specifications  are  on  file  in  the  office  of  the  Port  Commissior 
C.   E.   Remsberg  is  secretary. 

SPOKANE.  WASH.— The  NixonKimmel  Co..  of  Spokane,  expect 
to  erect  within  the  next  two  months  a  Il.OOO-volt,  60cycle  transmii 
sion  line  between  Umatilla  and  Echo,  Ore.,  a  distance  of  20  milei 
George    Nixon    is    president. 

TACOMA,  W.XSIL- The  City  Council  has  recently  appropriate. 
$12,000  from  the  light  fund  for  the  erection  of  an  auxiliary  transmii 
sion  line  between  the  Nisqually  municipal  power  plant  and  the  city  tut 
station.     Work  on  the  erection  of  the  proposed  line  will  soon  be  startc(3 

.ALBANY,  ORE. — Bids  will  be  received  at  the  office  of  the  supervisini 
architect.  Treasury  Department,  Washington,  D.  C.  until  Nov.  26  fo 
construction  complete,  including  mechanical  equipment,  interior  lightini 
fixtures  and  approaches,  of  the  United  States  post  office  at  Albany,  Ore 
Drawings  and  specifications  may  be  obtained  from  the  above  office  c 
from  the  custodian  of  site  at  Albany.  O.  Wenderoth  is  superristni 
architect. 

CARLTON,  ORE.— The  City  Council  has  granted  the  Yamhill  El.  Co 
of  Newberg,  a  franchise  to  construct  an  electric-light  system  in  Carltoi 
for  a  period  of  25  years.  Work  will  begin  at  once  on  the  erection  of  i 
transmission  line  from  the  hydroelectric  plant  in  Newberg.  .\  24-houi 
service  will  be  established. 

EUGTiNE.  ORE. — The  insullation  of  an  ornamental  sireet-lighlim 
system  on  Olive  Street  has  been  authorized  by  the  City  Council.  Bidi 
for  material  and  installation  of  same  will  soon  be  asked. 

KLAMATH  FALLS.  ORE.— The  Pringle  Falls  El.  Pwr.  &  Wtr.  Co..  ol 
Klamath  Falls,  contemplates  the  construction  of  a  large  power  plant,  tc 
be  located  6  miles  west  of  here.  A  small  power  plant  and  lumber  rail 
will  be  erected  at  once  and  will  be  operated  while  the  large  power  slatior 
'.^  being  built.     M.  C.  Donahue,  of  Klamath  Falls,  is  president. 

WHEELER,  ORE.— The  City  Council  has  granted  a  franchise  to  th. 
Wheeler  Lumber  Co.  to  install  and  operate  an  electric-lighting  system  ir 
Wheeler.  Work  will  begin  at  once  on  the  installation  of  a  distribulint 
system. 

.\ZUSA.  CAL. — The  managers  of  the  municipal  electric-light  plan 
expect  to  rebuild  the  entire  system  within  the  next  six  months  to  corapl: 
with  the  state  law,  provided  the  proposed  bond  issue  is  sanctioned  at  tr' 
forthcoming   election.      H.   W.   Thompson   is   superintendent. 

BIGGS.  CAL.— The  Oro  El.  Corpn.,  of  Oroville,  has  been  grante. 
permission  to  furnish  electricity  to  the  California  Rice  Milling  Co.  in  Ih 
city  of  Biggs. 
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LOS  ANGELES,  CAL.— A  water-power  permit  lias  been  issued  by 
the  Department  of  Agriculture  at  Washington,  granting  rights 
10  the  Pacific  Lt.  &  Pwr.  Co.,  ot  Los  Angeles,  to  operate  power 
plants  in  the  Sierra  national  forest.  The  company  will  transmit  elec- 
trical energy  at  150,000  volts  to  Los  -Angeles,  a  distance  of  240  miles- 
This  permit  allows  12  years  for  construction.  The  present  plans  provide 
'for  the  construction  of  four  power  houses,  two  reservoirs  and  25  miles 
of  cement  line  tunnels.  Part  of  the  energy  developed  will  be  used  for 
pumping  water  for  irrigation  purposes  in  the  upper  San  Joaquin  Valley. 
Energy  will  be  transmitted  over  a  double  steel  tower  line  on  aluminum 
cable. 

LOS  ANGELES,  CAL.— The  contract  for  general  construction  of  a 
12-story  hotel  building  (brick  and  steel  construction),  to  be  erected 
the  corner  of  Fifth  and  Main  Streets,  has  been  awarded  to  the  F.  O, 
Engstrom  Co.,  Fifth  and  Seaton  Streets,  Los  Angeles,  for  Hart  Brothers 
at  $350,000.  The  Machinery  &  Electrical  Co.,  351  North  Mam  Street 
Los  Angeles,  was  awarded  the  contract  for  power  plant,  including  fur 
nishing  and  installing  boilers,  stacks  and  connections,  engines,  generators 
and  switchboards,  hot-water  heater,  heating  and  ventilafion,  foundations 
supports  and  all  appliances  and  apparatus  for  engine  nd  boiler  equipment 
at  $74,935.  Parkinson  &  Bergstrom.  Security  Building,  Los  Angeles,  are 
architects. 

SUTTER  CREEK,  CAL.— The  State  Railroid  Commission  has  granted 
the  Amador  El.  Lt.  &  Pwr.  Co.,  of  Sutter  Creek,  permission  to  issue 
$12,000  in  bonds  and  3000  shares  of  capital  stock. 

BOISE,  IDAHO.— Preliminary  steps  have  been  taken  by  the  City 
Council  toward  the  construction  of  a  municipal  electric-light  plant  and 
water-works  system.  The  city  engineer  has  been  instructed  to  secure 
data  on  a  gravity  water  system  and  the  Mayor  has  been  authorized  by 
the  Council  to  take  up  with  the  federal  government  the  proposition  of 
acquiring  power  from  the  Arrow  Rock  River  to  generate  electricity  foi 
lighting  purposes. 

SAFFORD,  ARIZ.— The  Gila  \'alley  EI.,  Gas  &  Wtr.  Co.  is  reported  to 
have  been  awarded  a  contract  to  construct  an  electric-light  plant  in 
Safford. 

GLENDIVE,  MONT.— The  Glendive  Ht.,  Lt.  &  Pwr.  Co.  expects  to 
inirchase  50  luminous-arc  lamps  with  necessary  equipment  for  ornamental 
rreet-lighting  system.      Frank   C.   Hughes   is  manager. 

IIKLENA,  MONT.— The  Standard  Engineering  Co.,  Colma  Building, 
^tattle.  Wash.,  has  applied  to  the  City  Council  for  a  franchise  to 
'iperale  an   electric   light  and    power   plant   in   Helena. 

CONEJOS,  COL.— The  Conejos  Co-operative  Roller  Mills  &  Mfg.  Co. 
expects  to  purchase  within  the  next  four  months  one  overshot  water- 
■Alieel  to  operate  under  a  22-ft.  head  (48  second  ft.  of  water).  John 
I  rawford  is  electrician. 

riTKIN,    COL.— The    Brant    Independent    Mining    Co.,    of    Pitkin,    is 

Ntemplating  the  installation  of  a  hydroelectric  power  plant  to  furnish 
■  '  '  irical  energy   for  operating   its   mine  and   also  to  the  towns   of   Pitkin 

!    Ohio    City.     The    proposed    plant    will    be    erected    on    Quarts    Creek, 
rt-  a  dam   and   a   flume   is  now   being  built   to   carry  the  water   to   the 

vcr  plant.     The   present  plans  provide  for   the  development  of  600   hp. 


Canada 

VANCOUVER,  P..  C— The  Dominion  government  has  instructed  H.  A. 

^am,  marine  surveyor,  to  take  soundings  in  Nodalles,  Okis  and  Cardero 

Dels,   separating   Valdez    and    Thurlo    Island   and   the   mainland,    pre- 

hg  the  laying  of   115  miles  of  telephone  lines. 

"N'EEPAWA,  MAN.— The  by-law  authorizing  an  expenditure  of  $18,000 

or  extensions  to   the  municipal  electric-light   system   was   passed    recently. 

TRANSCONA,  MAN.— Tenders  will  be  received  by  P.  E.   Ryan,  secre- 

■  of  the  Commissioners  of  the  Transcontinental  Railway,  at  the  office 

the  Transcontinental   Railway,  Ottawa,  Ont.,  until  Nov.  4  for  furnish- 

and  installing  electric  wiring  systems  required  in  connection  with  the 

ir'Hient    of    the    Transcontinental     Railway    car    shops    at    Transcona, 

■I.,  about  6  miles  east  of  Winnipeg.      Plans  may  be  seen  and  forms  of 

icrs    and    specifications    obtained    at    the    office    of    W.    J.    Press,    me- 

niical   engineer,    Ottawa,    Ont.,   and   at   the    office    of   H.    H.    Pinch,    as- 

^t.'int  engineer,   Transcona. 

FERGUS,    ONT.— The    Hydro-Electric    Power    Commission    is    planning 
'   furnish    energy    to   the    towns    of    Fergus   and    Elora,    the   transmission 
ne  to  be  extended  from  Guelph.     The  cost  of  installing  the  local  system 
each  town   is  estimated   at   $10,000. 

HAMILTON,  ONT.— The  Hamilton  By-Product  Coke  Ovens,  Ltd.,  re- 
■ntly  incorporated  with  a  capital  stock  of  $1,000,000,  will  erect  a  plant 
r  manufacturing  coke  for  smelting,  foundry,  industrial  and  domestic 
'5.  The  plant  will  be  equipped  for  electrical  operation  and  will  use 
n^een  700  hp  and  1000  hp  per  day.  P.  V.  Burns,  of  the  Ontario  Pipe 
np  Co.,  and  John  G.  Gauld,  of  Nesbit,  are  interested  in  the  project. 
NIAGARA  FALLS,  ONT.— The  Ontario  Pwr.  Co.,  it  is  reported,  is 
'itemplating  utilizing  the  waters  of  Chippewa  Creek  for  generating  elec- 
cal  energy,  if  the  project  on  foot  to  install  a  lock  in  the  creek  below 
"n's  Creek  in  connection  with  canal  system  materializes. 
JWEN  SOUND,  ONT.— The  Council  will  soon  close  a  contract  with 
Hydro-Electric  Power  Commission  of  Ontario  for  the  development 
Eugenia    Falls   on    Beaver    River.      It    is    estimated    that    the    falls   can 


supply  1400  hp  without  storage  and  4000  hp  with  storage  facilities.  The 
requirement  of  Owen  Sound  at  the  present  time  would  not  exceed  800  hp, 
for  which  a   rate  of  $31   per   hp  has  been  quoted  by  the  commission. 

PORT  HOPE,  ONT.— Plans  have  been  prepared  by  the  Port  Hope  El. 
Lt.  &  Pwr.  Co.  for  the  installation  of  an  electric  street-lighting  system 
in  Port  Hope,  to  cost  about  $13,000.  The  plans  provide  for  the  installation 
of  355  tungsten  lamps  of  60  cp,  erection  of  34  concrete  posts  and  the 
remainder  wooden  poles.  The  contract  for  installation  of  the  system 
has  been  awarded  to  the  Midland  Construction  Co.  of  Toronto. 

ST.  CATHARINES,  ONT.— A  by-law  authorizing  an  expenditure  of 
$116,000  for  the  construction  of  a  substation  and  distribution  system  for 
electricity  to  be  supplied  by  the  Hydro-Electric  Power  Commission  of 
Ontario  will  be  submitted  to  the  ratepayers  on  Oct.  30. 

TORONTO,  ONT.— Plans  have  been  submitted  to  the  city  engineer 
by  the  Toronto  El.  Lt.  Co.  for  removing  its  overhead  lines  and  placing 
its  wires  in  underground  conduits  in  the  area  between  Wellesley  Street 
and  the  waterfront  bounded  by  Sherborne  Street  and  Spadina  Avenue. 
The  cost  of  the  work  is  estimated  at  about  $2,000,000. 

WINDSOR,  ONT.— The  Sandwich,  Windsor  &  Amherstburg  Ry.  Co.,  of 
Windsor,  has  recently  placed  orders  for  additional  switchboard  equipment 
and  for  50  meters.     James  Anderson  is  general  manager. 

CHARLOTTETOWN,  P.  E.  I.— The  City  Council  has  passed  a  reso- 
lution offering  to  purchase  the  plant  of  the  Charlottetown  Lt.  &  Pwr. 
Co.,  to  be  owned  and  operated  by  the  municipality.  The  price  sug- 
gested  is    $96,000. 

HULL,  QUE.^The  Hull  El.  Co.  expects  to  erect  within  the  next 
two  months  two  800-kva  transformers  and  to  purchase  four  closed 
single-end  trailer  cars  within  the  next  three  months.  Gordon  Gale 
is    general    superintendent. 

ST.  JEROME,  QUE.— Contracts  for  material  and  construction  of 
the  municipal  electric-light  plant  have  been  awarded  and  the  work  is 
nearing  completion.  The  equipment  of  the  plant  will  consist  of  two 
270-hp  twin  horizontal,  open-flume-type  .Mlis-ChalmersBuUock  water- 
wheels  (277  r.p.m.  under  a  20-ft.  head);  Bell  Switzerland  oil-pressure- 
type  waterwheel  governors;  two  150-kw,  60-cycle.  6600-volt  Allis- 
Chalmers-Bullock  generators;  two  switchboards,  Weston  instruments, 
Condit  three-pole,  single-throw  oil  switches,  three  100-kva,  single-phase, 
6600-2200-volt  Allis-Chalmers-Bullock  transormers.  The  Canadian  Allis- 
Chalmers  Co.  has  tht  contract  for  the  entire  electrical  equipment.  S.  D. 
Sweetnam,  of  Montreal,  Que.,  is  consulting  engineer.  E.  M.  Marchand 
is  secretary   and   treasurer  of  town   of   St.   Jerome. 


Miscellaneous 


de 


S.ANTIAGO,  CUBA.— The  Cia  Electrica  de  Alumbrado  y  Traccit 
Santiago  expects  to  erect  within  the  next  18  months  a  substation  with 
an  output  of  600  kva,  to  be  equipped  with  one  synchronous  motor-genera- 
tor set  to  furnish  energy  for  transmissiorwrat  2300  volts,  three-phase,  to 
600-volt  direct-current  for  tramway;  also  to  purchase  within  the  next  18 
months  automatic  stokers  for  nine  Babcock  &  Wilcox  boilers,  one  new 
open  feed-water  heater  with  meter;  also  flow  meters  for  nine  boilers;  also 
material  for  12  miles  of  2300-volt,  three-phase  transmission  line,  equal 
amount  of  0000  trolley  wire  and  feeder  cables.  Within  the  next  24  months 
the  company  expects  to  purchase  one  additional  lOOO-kw,  2300-volt  turbo- 
generator and  one  500-kw  synchronous  motor-generator  set,  switchboard 
equipment,  including  turbine  panel,  motor-generator  panels  and  additional 
alternating-current  and  direct-current  feeder  panels  to  be  added  to  the 
present  switchboard.     M.   B.  Puente  is  general  manager. 

HILO,  H.'\WAII. — Bids  will  be  received  ,it  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  P.  C,  until  Jan.  IS,  1914, 
for  construction  complete,  including  mechanical  equipment  and  ap- 
proaches, of  United  States  post  office,  custom  house  and  court  house  at 
Hilo,  Hawaii.  Drawings  and  specifications  may  be  obtained  at  the  above 
office,  at  the  office  of  Henry  D.  Whitfield,  architect,  160  Fifth  Avenue,  New 
York.  N.  Y.,  or  from  the  custodian  of  the  site  at  Hilo,  Hawaii.  O.  Wende 
roth  is  supervising  architect. 


New  Incorporations 

MOOERS,  N.  Y.— The  Mooers  El.  Lt.  Co.  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  H.  W.  Knapp,  Minnie  L.  Knapp  and  T.  E. 
Filmore,  all  of  Mooers. 

COSHOCTON,  OHIO.— The  Ohio  Service  Co.  has  been  incorporated 
by  Frank  E.  Pomcrene,  Robert  G.  Thompson,  K.  K.  Garrett,  II.  S. 
Lebarger  and  L.  A.  Smith.  The  company  is  capitalized  at  $30,000  and 
proposes   to  generate   and   distribute  electricity. 

STRANG,  OKLA.— The  Grand  River  Pwr.  &  El.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000  by  H.  C.  Holderman,  E.  L.  Stegall 
and  Maude  A.   Holderman.     Post  office  address  is  Lynch. 

WHITE  SULPHUR  SPRINGS,  W.  VA.— The  Allegheny  Pwr.  Co. 
has  been  chartered  with  a  capital  stock  of  $25,000.  The  incorporators 
are:     A.   E.  Huddleston,  Edward  M.  Haynes  and  others. 

SALABERRY,  QUE.,  CAN.— The  Valley  Field  Wtr.  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  o;  $1,000,000. 
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UNITED   STATES   PATENTS   ISSUED  OCT.    14,   1913. 
[Prepared  by  Robert  Starr  AUyn,   16  Exchange  Place,  New  York.] 
1,075,362.     ELECTROLYTIC    CELL;    C.    W.    Marsh,    Greenwich,    Conn. 
.\pp.   filed  April    10,    1911.     Diaphragm  type  intended  for  decomposi- 
tion  of  chlorides  of  sodium  and  potassium. 
1,075  363.      ELECTROLYTIC    CELL;    C.    W.    Marsh,    Greenwich,    Conn. 
App.   filed  Jan.    15,    1912.     Diaphragm  type   for  electrolysis  of  alkali- 
metal  chlorides. 

1.075.364.  ELECTROLYTIC  CELL;  C.  W.  Marsh,  Greenwich.  Conn. 
.'Vpp.  filed  Jan.  IS,  1912.  Has  pervious  cathode  and  diaphragm  flexed 
to  provide  recesses  communicating  with  the  anode  compartment. 

1.075.365.  ELECTRIC  LAMP  ATTACHMENT;  W.  P.  McNeel,  San 
.\ntonio,  Tex.  App.  filed  April  23,  1912.  Lamp-dimming  switch  at- 
tachment. 

1,075,402.  VAPOR-ELECTRIC  DEVICE;  F.  P.  Coffin,  Schenectady, 
N.  Y.  App.  filed  Jan.  25,  1913.  Rectifier  with  cathode  chamber  in- 
sulated from  the  main  arc  chamber. 

1,075,404.  IMPEDANCE  DEVICE  FOR  USE  WITH  CURRENT  REC- 
TIFIERS; F.  Conrad,  Swissvale,  and  Y.  Sakai,  East  Pittsburgh,  Pa. 
App.  filed  Jan.  10,  1912.  By  which  rectifier  may  be  caused  automati- 
cally   to   charge   widely   varying   numbers   of  cells   of   storage  battery. 

1,075,421.  ELECTRIC  SIGNALING  SYSTEM;  R.  M.  Hopkins  New 
York,  N.  Y.  App.  filed  Jan.  27,  1913.  Current  of  minimum  strength 
normally  maintained  in  the  signal  circuit  is  increased  sufficiently  to 
operate  the  signal  instrument. 

1,075,423.  TELEPHONE  HAND  SET;  R.  R.  Ireland  and  A.  F.  F. 
Gilson,  East  Orange,  N.  J.,  and  Closter,  N.  J.  App.  filed  April  1, 
1913.  Supporting  member  with  the  transmitter  properly  positioned  at 
one  end  and  the  receiver  at  the  other  end,  and  with  the  switch  mech- 
anism  housed   intermediate  to  the  ends. 

1,075.430.  TELEPHONE  EXCHANGE  SYSTEM;  F.  R.  McBerty,  New 
Rochelle,  N.  Y.  App.  filed  July  23,  1910.  Automatic  selectors 
whereby  various  kinds  of  lines,  such  as  ordinary  and  private  branch 
exchange  lines,  may  be  interconnected. 

1,075,436.  ELECTRIC  HEATER;  W.  O.  Peale,  Pittsburgh,  Pa.  App. 
filed  March  13.  1911.  "Batch  heaters"  for  candy  making;  plurality 
of  heater   units  one   above   the   other,   with   a   reflector   for  each   unit. 

1,075,441.  ELECTROMAGNETIC  RETAINING  DEVICE;  G.  Rekers, 
Rochester,  N.  Y.  App.  filed  March  31,  1911.  Overcomes  liability  of 
retaining  device  becoming  "locked"  in  retaining  position  when  the 
energizing  current  ceases. 

1,075,445.  CONTROLLER  FOR  ELECTRIC  MOTORS;  H.  A.  Steen, 
Pittsburgh,  Pa.  App.  filed  Jan.  3,  1910.  Contact  arm  moved  rap- 
idly from  one  point  to  the  next,  a.id  at  same  time  a  time  element  is 
introduced  whereby  motor  is  gradually  accelerated. 

1,075,452.  DYNAMO-ELECTRIC  MACHINE;  H.  Weichsel  and  S.  T. 
Webster,  St.  Louis,  Mo.  App.  filed  June  IS,  1912.  For  starting  gas 
engine  from  a  storage  battery  and  serving  as  generator  when  motor 
IS  running. 

1.075.462.  SYSTEM  OF  TRAIN  CONTROL;  J.  L.  Grouse,  Pittsburgh, 
Pa.  App.  filed  Dec.  21,  1910.  Controls  the  two  locomotives  on  a 
train  concurrently  through  the  releasing  of  the  air  brakes  on  the 
forward  engine. 

1.075.463.  LAMP  SOCKET;  J.  Darby,  Summit,  N.  J.  App.  filed  March 
12,  1910.  Pull  socket  with  special  pawl  and  ratchet-operating  mech- 
anism. 

1,075,470.  RAILWAY-MOTOR  VENTILATION;  J.  D.  Forrer,  Pitts- 
burgh, Pa.  App.  filed  Sept.  12,  1910.  Introduces  the  cooling  air 
through   the  gear  case. 

1.075.472.  ELECTRICALLY  HEATED  STOVE  UNIT;  W.  S.  Hada- 
way,  Jr.,  East  Orange,  N.  J.  App.  filed  June  28,  1909.  Lids  of 
different  heating  capacity  which  may  be  applied  to  the  same  stove 
base. 

1.075.473.  ELECTRIC  SOLDERING  IRON;  W.  S.  Hadaway,  Jr.,  East 
Orange,  N.  J.  App.  filed  April  10,  1911.  Incased  tubular  heater 
which  fits  snugly  into  tapered  receiving  member. 

1,075,475.  INCANDESCENT  LAMP;  R.  H.  Henderson,  East  Orange, 
N.  J.  App.  filed  Feb.  3,  1911.  Provides  a  guard  for  the  hook  which 
supports  the  filament  and  after  applying  the  filament  removes  the 
guard. 

1,075,479.  GALVANIC  CELL;  M.  L.  Kaplan,  Brooklyn,  N.  Y.  App. 
filed  May  20,  1913.  Contains  sesquihydrated  manganese  peroxide  as 
a  depolarizing  agent. 

1.075.484.  ARC-LAMP  ELECTRODE;  G.  M.  Little,  Pittsburgh,  Pa. 
App.  filed  Jan.   5,   1907.     Contains  iron  oxide  and  potassium  silicate. 

1.075.485.  TELEPHONE  PAY  STATION;  G.  A.  Long,  Hartford,  Conn. 
App.  filed  Feb.  19,  1912.  Prevents  operation  of  signal  until  toll  for 
the  message  has  been  paid. 

1,075,497.  ELECTRIC  SOLDERING  IRON;  E.  E.  Rose,  Pittsburgh,  Pa. 
App.  filed  April  10,  1911.  Tapered  soldering  tip  frictionally  held  in 
tapered  sleeve  within  the  heater  unit, 

1.075.502.  COMMUTATOR  FOR  DYNAMO-ELECTRIC  MACHINES; 
T.  S.  Scott,  Pittsburgh,  Pa.  App.  filed  Dec.  14,  1908.  Clamping 
rings  for  the  commutator  segments  consisting  of  convolutions  of 
steel   wire. 

1.075.503.  TELEGRAPH  TRANSMITTER;  C.  E.  Scribner,  Jericho,  Vt. 
Apt),  filed  Sept.  8,  1911.  Printing  telegraph  transmitter  for  system 
witn  two   main-line  conductors  and  ground   return. 

1.075.504.  TELEGRAPH  TRANSMITTER;  C.  E.  Scribner,  Jericho,  Vt. 
App.  filed  Nov.  28,  1911.  Transmitter  capable  of  sending  plurality 
of  characteristic  impulses,  with  a  controlling  relay  for  each  charac- 
teristic impulse. 

1,075,517.  ELECTRICAL  HEATER  ELEMENT  .\ND  METHOD  OF 
MAKING  THE  SAME;  H.  B.  Taylor,  Wilkinsburg,  Pa.  App.  filed 
Oct.  13,  1909.  Threads  insulated  conductor  through  metal  tube  and 
then  subjects  assembled  parts  to  high  pressure. 

1,075.539.  CASING  FOR  INCANDESCENT  ELECTRIC-LAMP  SOCK- 
ETS; C.  H.  Bissell,  Syracuse,  N.  Y.  App.  filed  Feb.  18,  1911. 
Multiple  lock  between  shell  and  cap. 

:. 075.542.  TRAIN  ANNUNCIATOR;  S.  C.  Bryant,  Chicago,  111.  App. 
Iiled,  March  3,  1911.  To  notify  operator  in  a  signal  tower  of  the 
approach  of  a  train. 


1,075,556.     BATTERY;    W.    H.    Fcnoughty,    Belleville.    IlL     Ap.  i 

May    12,    1913.     Casing  with  springs  which  make  the  proper  eta 

tions  by  the  simple  insertion  of  the  cells  into  the  caiinf. 
1,075,563.     METAL    FILAMENTS;    C.    A.    Hansen,    SchentcudT   \ 

App.    filed  July  9,    1906.      Squirtable  mixture  consisting  of  »t 

01   tungsten,  starch,  glycerine  and  glucose. 
1,075,570.     ELECTROLYTIC  CELL;  A,  H.  Hooker    Niagara  F»U 

App.   filed   Feb.  26,    1912.     High-amperage  cell  lor  the  do 

alkali<hloride   solutions. 
1,075.573.     TRANSFORMER    BUSHING    AND    TERMINAL 

S.  E.  Johannesen,  Pitlsfield,  Mass.     App.  filed  Feb.  6,  1912. 

board   having  a   bushing  adapted  to  project  through  the  nul 

transformer  casing. 
1,075,579.     MOTOR     STARTER;     C.     D.    Knight,    SchenccUdr, 

App.    filed    Nov.    12,    1908.      Resistance   in   secondary  circuit 

automatically  reinserted  in  the  secondary  circuit  upon  operaof  - 

primary    circuit;     primary    circuit    cannot  _  be    closed    until  a 

sistance  is  inserted  in  the  secondary  circuit. 
1,075,609.     ELECTROLYTIC  CELL;  G.  W.  Stone,  Niagara  FiUi, 

App.  filed  March  6,  1911.     Anode  chamber  with  non-perviotu  ;■ 

facing;  separable  cathode  chambers. 

1.075.612.  MEANS  FOR  FASTENING  ELECTRIC  LAMP  SOC) 
W.  C.  Tregoning,  Cleveland,  Ohio.  App.  filed  June  5,  1911.  M- 
yoke   engages  enlargement  on  socket  base  to  clamp  same  to  i 

1.075.613.  SOCKET  AND  TERMINAL  CONNECTION  FOR  • 
TRIG  LAMPS;  W.  C.  Tregoning,  Cleveland,  Ohio.  App.  61t. 
5,    1911.     Special  T-shaped   terminal. 

1.075.614.  IMAGE-TRANSMITTI.NG      TELEGRAPH;      L.     Tk 
Vienna,    Austria-Hungary.      App    filed   June    27,    1910.     M»b:, 
breaking    of    the    circuit    alternately   actuates   the    reprodudni 
and   means   which    produce   relative   movement  between  the  tr:- 
surface  and   reproducing  means. 

1.075.615.  VAPOR-ELECTRIC  DEVICE;  E.  Weintraub,  Lynn.  » 
App.  filed  April  3,  1911.  Has  means  to  prevent  the  arc  beinj  « 
in  tlie  space  between  the  inner  and  outer  envelopes. 

1.075,634.     PROCESS    FOR    THE    PRODUCTION    OF   RKF"'^' 
ELECTRICALLY    CONDUCTING    MOLDED    BODU> 
Berlin,   Germany.      App.   filed  June  25,   1912.     Heats  ai 
bon  and  silicon  in  atmosphere  of  carbon  nonoxide  to  ol  i . 
heats  same  in  the  presence  of  carbon  to  reduce  the  SiCi 

1,075.660.  ELECTROLYTIC  CELL;  C.  W.  Marsh,  Grc. 
App.  filed  April  18,  1913.  Has  plurality  of  superp... 
chambers  provided  with  opposite  lateral  openings  for  r 
electrodes. 

1,075,683.  ELECTRIC-MOTOR  DRIVE;  C.  C.  Batchelder,  Scber- 
N.  Y.  App.  filed  June  23,  1909.  Parts  of  paper-makini  :• 
machine  are  driven  at  the  different  requisite  speeds  by  v 
motors  with  frequency  changers  connected  between  the  Kvetil  - 
and  alternating-current  buses. 

1,075,717.  WHEEL  STRUCTURE;  R.  MacRae,  Chicago,  IlL  Ap; 
Feb.   26,    1912.     Driving  motor   is  carried  within  the  wheel. 

1,075,713.  ELECTRODE;  J.  L.  R.  Hayden.  Schenectady,  N.  Y. 
filed  May  12,  1912.  Contains  cerium  titano-fluonde  and  > 
titano-Jluoride. 

1.075,733.  PRESSURE-OPER.\TING  DEVICE;  A.  Simon  W.-. 
Wis.  App.  filed  Nov.  4,  1909.  Upon  occurrence  of  abnor::^ 
ditions,  the  pressure  device  automatically  operates  the  rbtci 
insert  sufficient   resistance   to  protect  the  motor. 

1,075,749.     CIRCUIT-BREAKER;    C.    C.    Badeau,    Bethlehem,  P» 
filed    Aug.    II,    1908.      Protecting  switch  in  -which  one  of  Ibt  ' 
terminals,    the    magnet    coil   and    a   switch  ineinber  are  formr. 
flexible  strip  of  metal. 

1.075,768.  ARC- LAMP  ELECTRODES;  F.  R.  Crane,  Jr.,  Chi«.- 
App.  filed  March  31,  1913.  Composed  of  comminuted  carbo- 
ash,  cast-iron  filings,  metallic  magnesium  and  a  clay  binder. 

1,075.775.  WAX  MELTING  AND  SEALING  DEVICE;  M.  r: 
and  G.  H.  Tackson,  La  Rochelle.  France.  App.  filed  Not.  .. 
Special   arrangement    of    heat-conducting   bodit 


coil  suspe 

electromagnet  with  a  strong  current. 
1.075,799.     CONTROLLING   CAM;    C.    M.    Walker    Pueblo,  WL 

filed    Feb.    26,    1912.      For   centering   the   pivotal   arm  ot  «' 

without  the  use   of  springs.  . 

1,075,873.     APPARATUS   FOR   BLEACHING  AND  FOR  PREP '; 

BLEACHING.     DEODORIZING     AND     DISI.NFECTINO 

TIONS;   O.   Summer,  St.   Margaret's-on-Thames,  England..  -V 

April  22,   1913.     Tapered  chamber  within  tank;  electrode  m  i 

and  one  in  the  tapered  chamber. 
1,075,882.     INDICATOR   AND   POWER   DEVICE  THEREFOR, 

and    M.    E.    Walters.    Los    Angeles,    Cal.      App.    filed  An*     ■ 

Hidden   electromagnet   rotates  a  visible  indicator. 
1.075,897.     ELECTRODE;    R.    N.    Chamberlain   and   S.   I.  Hill.  ^ 

and  Hinsdale,  111.     App.  filed  Dec.  6,   1912.     Of  hollo*  const. 
1.075,953.     ELECTRIC-LAMP    SWITCH;    J..  A.    M.    Traus,   R«t' ^ 

Netherlands.    App.  filed  Jan.  24,  1911.    Liquid  contact  maker  op< 

by    a    cam.  p 

1,075,955.     DOOR-LOCK  SWITCH;  G.  Wright,  Schenectady,  an! 

Ball,  New  York,  N.  Y.     App.  filed  Feb.  19,  1908.     UghU  turr.r 

when  door  is  locked   from   the   outside. 
1,075.978.     DENTAL  WATER  FILTER  AND  HE.\TER;  ,C-  JKy/    . 

and  A.   E.  Joerin,  Detroit,  Mich.     App.  filed  May  8,  1913.    n 

of  water  under  control  of  user. 

1.075.986.  ELECTRIC   SWITCH;   J.   F.  McElroy,  Albany,  N.  \-    ^ 
filed    Sept.    16,   1909.      For  controlling  an  electric  heater  »  "" 
of  electric  railway  cars. 

1.075.987.  AUTOM.\TIC  CONTACTING  DEVICE;  F,  .M«"  5 
Union  City.  Ind.  App.  filed  May  22,  1911.  Fof  '*»fS°' fi  « 
batteries    when    dynamo    has    reached   predetermined  «««>. 

on  autos,  etc 
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Securii  for  The  effect  of  a  "general  memorandum" 

Short  aans  jsgued  by  the  Board  of  Public  Utility 

^  I  Commissioners  of   New  Jersey   in   re- 

=^ard  ll  the  practice  of  corporations  in  pledging  bonds  as 
collate|»l  security  for  short-time  loans  appears  to  be  that 
;1f  boti^  are  legally  usable  as  collateral  security   in  this 
J  way,  sjph  use  constitutes  a  formal  "issue"  under  the  statute 
'-and  r|uires  an  authorization  by  the  board.     A  borrower 
fdoes  |t  usually  contemplate  the  possibility  that  his  col- 
latera|Tnay  so  depreciate  in  value  as  to  endanger  the  lend- 
?  ing  bak's  margin  of  security.     Similarly  he  does  not  feel 
;  that  t:  bank  may  call  his  loan  at  a  time  of  depression 
when  ther  sources  of  money  are  closed  to  him  or  when 
;'a  forild  sale  of  his  collateral  may  yield  too  little  to  meet 
his  dct.     However,  in  such  contingencies,  remote  as  they 
look  t|  public  utility  corporations,  bonds  deposited  as  col- 
lateralsecurity  for  short-term  loans  might  reach  eventually 
the  pij'Iic  market,  where  their  "issue"  under  formal  author- 
izatio  by  the  regulating  commission  would   be  assumed. 
No  cmpany,  of  course,  would  want  to  have  any  question 
■  raiscfjin  regard  to  the  legality  of  issue  of  its  securities, 
!  and  rturally  no  bank  would  want  to  have  any  doubt  cast 
upon  he  subject,  so  that  the  issue  raised  by  the  New  Jer- 
sey cTimission  is  important,  not  only  in  that  State  but  in 
othtr|ections  of  the  country  as  well.     The  necessity  for 
shortlme  loans  may  arise  suddenly,  as  in  the  event  of  a 
catasjpphe,  and  the  machinery  of  the  commission  should 
not  Wallowed  to  hamper  companies  in  the  effort  to  secure 
fundi  ;o  provide  service.     This  possible  difficulty  could  be 
overt  Tie  if  all  companies  could  secure  sanction  in  advance 
for  t:  issue  of  bonds  and  could  then  hold  them  in  the 
treas  y  awaiting  the  emergency  or  need.     Such  a  plan, 
howcl-r,  has  a  flaw  because  regulating  commissions  exer- 
cisin|authority  under  the  broad  laws  to  which  we  are  now 
accu.4med  cannot  well  approve  securities  until  they  know 
the  ijirposes  for  which  the  proceeds  are  to  be  used.     An 
alttritive  plan  is  for  the  companies  to  try  to  prevail  on 
the  links  to  take  their  short-time  notes  without  collateral 
secucy. 


InduTial 

Resech 


About  a  decade  ago  the  great  advan- 
tage to  be  derived  from  bringing  the 
f  scientist  directly  to  the  manufacturer's 

op,  provided  this  could  be  done  in  the  proper  spirit, 
e  evident,  and  the  institution  now  well  known  as 
idustrial  research  laboratory  has  gradually  become 
established.  There  are  those  who  still  maintain,  and 
lubt  correctly,  that  the  world's  greatest  discoveries 
from  independent  investigators  working  alone,  often 
amii  great  hardship,  driven  on  by  the  fire  of  their  own 
■entrjsiasm  and  complete  absorption  in  one  idea.     Be  that 


worl 
bee 
the 
firm 


as^it  may,  the  industrial  laboratory  has  now  to  its  credit 
some  remarkable  achievements,  which  would  do  honor  to 
any  university  investigator.  It  is  also  worth  noting  that 
these  achievements  are  due  in  great  measure  to  that  broad 
directorship  over  research  work  which,  while  not  impos- 
ing  irksome  restrictions,  guides  it  toward  useful  ends.  The 
production  of  the  drawn-wire  tungsten  filament  and  the 
nitrogen-filled  tungsten  lamp,  recently  described  by  Dr. 
Irving  Langmuir  before  the  American  Institute  of  Elec- 
trical Engineers  and  by  Mr.  L.  A.  Hawkins  before  the 
New  York  Electrical  Society,  are  two  noteworthy  achieve- 
ments to  the  credit  of  the  research  department  of  an  elec- 
trical manufacturing  company.  While  such  spectacular 
results  bring  great  credit  to  industrial  research  in  general 
and  to  this  department  in  particular,  it  seems  to  be  a  fact 
nevertheless  that  such  departments  represent  an  excellent 
investment  even  when  measured  by  the  value  of  their  dav- 
to-day  services  of  a  minor  character  rendered  to  a  great 
industrial  organization.  The  competition  of  industrial 
laboratories  is  acting  with  a  healthy  stimulative  effect  on 
university  laboratories  in  which  alone  was  formerly  con- 
ducted all  scientific  research  work,  although  the  two 
are  in  many  respects  non-competitive,  at  least  in  the 
sense  that  the  objectives  are  usually  dissimilar.  Announce- 
ments of  university  bequests  to  be  devoted  to  research  are 
made  with  more  frequency  than  formerly,  and  the  ultimate 
consumer  may  well  congratulate  himself  upon  the  dis- 
tinguished efforts  that  are  being  made  in  his  behalf. 


Utilization  of  Low  The  account  in  this  issue  of  the  hydro- 
Hydraulic  Head  electric  development  on  the  Auglaize 
River  is  worthy  of  comment  by  rea- 
son of  the  rather  difficult  conditions  of  the  hydraulic  devel- 
opment. The  utilization  of  a  low  head  in  a  flat  country  is 
always  troublesome.  In  this  particular  case  the  plant  is  in 
the  flood  region  of  Ohio  and  the  dam  and  head  works  were 
actually  washed  away  in  the  great  floods  of  la.st  spring  after 
the  plant  had  been  running  for  a  few  months.  The  present 
(lam  raises  the  water  sufficiently  to  produce  a  head  of  26  ft., 
which  is  fairly  high  for  that  part  of  the  country.  The  flow- 
age  of  the  stream  will  be  increased  by  some  of  the  govern- 
ment works  now  nearing  completion,  and  conditions  are 
expected  to  be  such  as  to  enable  some  40  per  cent  of  the 
station  equipment  to  be  utilized  at  all  times,  while  for  most 
of  the  year  the  5000-kw  equipment  can  be  fully  utilized. 
In  the  power  house  of  this  plant  u.se  has  been  made  of 
vertical  turbines,  as  is  frequently  advantageous  in  low-head 
working.  The  arrangement  of  these  units  is  somewhat 
unusual  in  that  the  weight  of  the  rotating  part  is  carried 
not  by  a  step  bearing  but  by  a  bearing  hung  at  the  top,  there 
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being  merely  guide  bearings  below.  In  some  respects  the 
arrangement  is  advantageous  on  account  of  tlie  great  ease 
with  which  tlic  bearings  can  be  inspected  and  cared  for. 
They  arc  lubricated  by  oil  under  pressure  and  cooled  by 
water.  I^'rom  the  general  standpoint  of  economy  it  is  rather 
striking  to  find  in  a  country  of  cheap  coal  a  low-head  plant 
like  this  in  successful  operation.  We  may  be  reasonably 
sure  that  from  the  strictly  commercial  standpoint  the  plant 
promises  success  in  spite  of  the  low  head,  the  variable  flow 
and  the  competition  of  cheap  fuel.  The  fact  is  that  a 
hvdraulic  plant  economically  installed  and  operated  for 
profit  can  at  the  present  time  actually  hold  its  own  under 
conditions  which  a  few  years  ago  would  have  been  deemed 
prohibitive. 

Electric  Traction  and  Safety 

Theorize  as  one  may  about  the  more  remote  causes  lying 
back  of  the  numerous  recent  railway  disasters,  it  still  re- 
mains unpleasantly  plain  that  the  true  causes  have  not  been 
removed  effectively.  The  latest  addition  to  the  list  of 
wrecks  is  alleged  to  have  been  due  to  a  broken  rail,  a  con- 
clusion doubtless  correct  so  far  as  it  goes.  When  one 
pauses,  however,  to  inquire  into  the  things  that  lie  behind 
broken  rails,  dangerous  switches  and  rear-end  collisions 
some  facts  appear  which  are  often  not  taken  into  considera- 
tion. It  is  well  known  that  there  has  been  a  tendency  to  use 
rails  too  hard  to  resist  shocks  adequately — rails  deliberately 
hardened  to  increase  the  wearing  properties  to  a  point  ut- 
terly condemned  under  oath  by  one  of  the  great  railmakers 
giving  testimony  after  a  disaster.  Bad  switches  have  had 
their  share  of  responsibility,  switches  good  enough  for 
moderate  speeds  but  unsuitable  for  the  traffic  to  which  they 
were  subjected,  and  there  has  been,  too,  a  wholesale  disre- 
gard of  signals  so  far  as  fact  and  fancy  in  the  evidence 
have  been  disentangled.  Dead  engiiKers  tell  no  tales,  and 
in  some  instances  it  never  will  be  known  just  what  really 
did  happen,  but  there  are  certain  features  which  we  believe 
are  worth  attention  from  the  standpoint  of  the  electrical  en- 
gineer. 

With  an  electric  locomotive  which  has  practically  all  its 
weight  on  the  drivers  and  the  minimum  of  reciprocating 
parts,  we  believe  it  is  a  well-demonstrated  fact  that  the 
maximum  tractive  power  is  secured  with  the  minimum  of 
pounding  and  bending  of  the  rails.  A  very  heavy  electric 
locomotive  is  as  bad  as  any  other  in  the  matter  of  mere 
weight,  but  for  equal  drawbar  pull  it  has  the  advantage  in 
strains  imposed  upon  the  track.  In  other  words,  in  drawing  a 
given  train  at  given  speed  a  well-designed  electric  locomo- 
tive should  increase  the  factor  of  safety  in  the  rail  and 
decrease  the  chance  of  breakage  either  from  direct  fault  of 
the  rail  or  from  fault  of  the  underlying  roadbed.  The 
power  of  acceleration  in  an  electric  locomotive,  due  to  the 
very  large  torque  instantly  available,  makes  it  easier  to  run 
slowly  at  hazardous  spots  without  losing  time  than  is  true 
with  the  steam  locomotives.  This  feeling  dees  not  insure 
in  itself  safe  operation,  but  it  makes  safe  operation  e.nsitr. 
Electric  operation  lends  itself  very  readily  to  an  absolute 
block  system  in  which  no  train  can  find  motive  power  within 
an  occupied  section.  Safety  systems  of  this  kind  can  be  put 
into  service  on  anv  electrifici  svstcm  when  the  necessity  for 


them  is  made  evident,  as  it  has  been  in  the  last  few  months. 
These  facts  furnish  good  reasons  for  the  more  general  use 
of  electric  traction  on  trunk  lines.  Sufficient  carelessness, 
neglect  and  mental  obtuscness  can  make  any  system  of  mo- 
tive power  dangerous,  yet,  on  the  other  hand,  the  fewer 
adverse  conditions  there  are  to  contend  with  the  less  the 
danger  is  likely  to  be. 

A  matter  which  deserves  to  be  investigated  is  the  ade- 
quacy for  present-day  operation  of  block-signal  systems  in- 
stalled some  years  ago.  As  trains  have  become  heavier  and 
speeds  have  been  increased  the  braking  distance  within 
which  the  train  can  be  certainly  stopped  has  correspond- 
ingly increased.  There  is  less  leeway  in  case  of  running  by 
a  signal  than  there  used  to  be,  and  hence  the  degree 
of  caution  once  adequate  is  no  longer  sufficient.  This  fact 
of  itself  points  to  the  need  of  a  system  of  traction  w-hich 
readily  permits  the  automatic  holding  up  of  a  train  which 
runs  by  a  signal  whether  the  engineer  sees  the  signal  or  not. 
Even  if  the  engineer  is  reasonably  watchful,  he  may  nol 
aways  catch  promptly  the  signal  set  against  him,  and  if,  as 
sometimes  happens,  he  relies  upon  the  fireman  to  look  foi 
signals,  the  latter  from  exposure  to  the  glare  of  the  furnac* 
may  be  quite  unable  to  see  them  in  time.  It  may  be  prac- 
ticable to  apply  an  automatic  stop  system  to  steam  locomo- 
tives ;  some  engineers  believe  it  can  be  done.  It  is,  how- 
ever, perfectly  well  known  that  an  automatic  stop  systen- 
acting  to  cut  off  the  supply  of  energ>'  can  be  successful!) 
used  in  the  case  of  an  electric  train.  The  plainest  consid 
erations  of  caution  point  to  the  advantages  of  electric  trac- 
tion, and  it  is  to  be  hoped  that  the  terrific  lesson  of  the  yeai 
1913  will  not  be  wasted. 


Testing  Shunt  Instrument  Transformers 

The  introduction  of  instrument  transformers  has  beer 
of  great  aid  to  electrical  testing,  but  it  has  also  broughi 
about  a  need  for  the  careful  testing  of  such  transformers 
themselves,  since  otherwise  large  errors  might  creep  ir 
through  defects  in  their  calibration.  An  instrument  trans 
former  possesses  both  a  ratio  and  a  phase  angle.  In  soim 
cases  only  the  ratio  needs  to  be  measured  and  taken  intc 
account,  but  in  other  cases  the  effect  of  phase  distortioi 
accompanying  the  use  of  the  instrument  may  be  consider 
able.  The  testing  of  instrument  transformers  calls  for  ; 
relatively  higher  degree  of  precision  than  ordinary  ammete 
or  voltmeter  tests, -so  that  they  are  frequently  dismountet 
and  sent  to  special  laboratories  for  test.  Not  only  is  this  ai 
inconvenience,  but  it  is  often  important  that  such  trans 
formers  should  be  tested  locally  in  place,  with  their  owi 
leads  and  accessories. 

In  the  article  on  page  898  Mr.  H.  B.  Brooks  describe 
a  simple  and  ingenious  method  of  testing  any  new  instru 
ment  transformer  against  a  standard  transformer  of  th 
same  type  when  a  source  of  polyphase  currents,  qnd  pai 
ticularly  of  two-phase  currents,  is  available,  as  is  ordinaril 
the  case,  and  when  a  suitable  alternating-current  wattmet( 
is  at  hand.  The  method  depends  essentially  on  measunn 
small  differences  in  opposed  alternating  secondary  voltagt 
and  theoretically  calls  for  a  voltmeter  of  very  low  rang 
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but  not  too  low  resistance,  10  measure  these  residuals.  The 
ordinary  voltmeter  is  well  known  to  be  of  little  use  at  very 
low  range,  but  by  separately  exciting  the  voltmeter — that 
is,  by  using  a  wattmeter  of  suitable  range  with  a  steady 
current  in  the  series  coils — it  becomes  converted  into  a  low- 
range  voltmeter  for  detecting  fractions  of  a  volt.  The 
method  is  so  simple  and  so  easily  applied  that  it  deserves 
to  be  made  widely  known. 


Railroad  Coach  Lighting 

The  extensive  and  carefully  conducted  tests  on  day- 
coach  lighting  made  during  the  past  summer  under  the 
auspices  of  the  committee  on  illumination  of  the  Associ- 
ation of  Railway  Electrical  Engineers  and  reported  at  that 
association's  recent  convention  confirm  previous  results  of 
tests  on  the  lighting  of  various  interiors  and  afford  a 
striking  commentary  on  the  inefficiency  of  certain  very 
common  methods  of  steam  railway  car  lighting  as  com- 
pared to  the  efficiency  of  other  methods  which  are  better 
in  appearance  and  more  comfortable  to  the  passengers. 
With  test  results  reduced  to  an  equal  basis  of  66.6  lumens 
per  running  foot  of  car,  there  was  a  difference  between 
the  systems  tested  ranging  from  2.42  ft. -candles  for  the 
most  efficient  translucent  reflector  equipment  down  to  1.03 

'  ft.-candles    for   the   least   efficient   of   the   lamp   equipments 

f  tested. 

It  is  gratifying  to  know  that  the  bare  lamp  which  obtrudes 
;itself  so  atrociously  in  the  vision  of  passengers  on  many 
(Cars  is  next  to  the  bottom  of  the  list  in  efficiency.     Since 
I 'it  is  both  inefficient  and  uncomfortable,  railway  manage- 
ments can  no  longer  have  excuse  for  continuing  its  exist- 
snce.     The  standard  square  diffusing  shade  regularly  used 
Jin  sleeping  cars  also  makes  a  very  poor  showing  with  only 
''•35    ft.-candles.      This   equipment   has   always   afforded    a 
jUriking  example  of  lack  of  attention  to  illuminating  engi- 
jieering  with   consequent  loss  of  money  to  the  operating 
[Company   and   a   loss   of   illumination    for   the   use   of   the 
:  fiassengers  in  such  cars.     Clear  prismatic  reflectors  head 
■  i^ie  list  at  2.42  ft.-candles,  with  heavy  density  opal  refleci- 
irs  a  close  second  at  2.14  ft.-candles.     The  latter,  on  ac- 
ount  of  their  ease  of  cleaning  when   of   proper  design, 
hould  find  extensive  use  in  railway  car  lighting.    As  might 
e   expected,   the   highest   efficiency   was   always   obtained 
ith  bowl-shaped  reflectors  open  at  the   bottom.     All  at- 
■mpts  to  close  the  bottom  of  such  reflectors  with  diffus- 
ig  bowls  have  been  unsatisfactory  on  account  of  the  de- 
fled  loss  of  efficiency. 

The  tests  show  that  there  is  no  practical  difference  in 
e  measured  illumination  obtained  with  the  center-deck 
id  side-deck  systems  of  lighting.  In  the  center-deck  sys- 
m  the  lamps  are  placed  in  a  single  line  along  the  center 
the  car.  In  the  side-deck  system  one  row  of  lamps  is 
iced  over  each  row  of  seats.  However,  the  center-deck 
stem  has  important  advantages  in  lower  cost  of  lamp 
lewals  and  cleaning  and  the  use  of  larger  and  more  effi- 
int  lamps.  To  avoid  bad  shadow  effects  it  is  found  that 
Inps  must  be  spaced  opposite  every  two  pairs  of  seats 
^'h  either  system  where  direct  lighting  is  employed.    With 


indirect  or  semi-indirect  lighting,  which,  of  course,  is 
applicable  to  only  the  center-deck  system,  the  spacing  can 
be  every  three  seats.  It  is  interesting  to  note  that  both 
these  latter  systems  in  the  tests  gave  higher  efficiency  than 
did  the  bare  lamp.  Thus,  the  most  comfortable  system  for 
the  eye  under  these  specific  conditions  consumes  less  elec- 
tricity than  the  most  uncomfortable  system.  With  such 
authoritative  results  before  them,  American  railway  man- 
agements can  no  longer  have  an  excuse  for  the  continu- 
ance of  the  inefficient  lighting  arrangements  that  have 
been  too  common  in  the  past.  The  facts  of  the  matter  are 
that  details  of  car-lighting  fixtures  in  the  past  have  too 
frequently  been  determined  in  an  offhand  way  with  the 
minimum  of  consideration  by  some  official  of  a  railroad 
who  is  unaware  of  the  great  differences  in  comfort  and 
efficiency  with  the  different  lamp  and  reflector  equipments 
available.  It  is  a  condition  similar  to  that  formerly  exist- 
ing in  other  fields  of  illumination.  Fortunately,  adequate 
excuse  for  the  continuation  of  such  conditions  is  rapidly 
vanishing. 


Short-Circuited  Turns  in  Radio-Telegraph  Circuits 

The  mathematical  solution  stating  the  reaction  of  over- 
hanging turns  of  inductances  in  radio-frequency  circuits 
which  Mr.  Louis  Cohen  describes  on  page  899  of  this  issue 
is  interesting  in  that  it  affords  a  theoretical  and  conciliatory 
confirmation  of  some  qualitative  experimental  observa- 
tions which  have  at  times  appeared  in  contradiction.  It 
has  often  been  noted  that  the  action  of  short-circuiting  por- 
tions of  coils  carrying  high-frequency  energy  would  reduce 
the  current  flow  for  constancy  of  other  conditions.  This 
has  generally  been  blamed  upon  a  direct  PR  loss  in  the 
short-circuited  turns,  though  a  number  of  radio  engineers 
seem  to  have  recognized  the  presence  of  a  marked  reduction 
in  current  due  to  a  detuning  effect  caused  by  reduction  of 
effective  inductance  on  account  of  reaction  of  current  in  the 
closed  secondary.  The  author  in  effect  covers  both  these 
points  by  considering  the  current  present  after  short- 
circuiting  the  secondary,  and  again  after  retuning  the 
system  "as  a  whole."  While  his  results  have  not  been 
quantitatively  confirmed  by  other  investigators,  and  al- 
though he  quotes  none  of  his  own  experiments  in  this 
direction,  the  general  deductions  from  his  theory  seem  to 
agree  with  practice. 

A  point  not  considered  is  the  change  brought  about  by  the 
introduction  of  a  natural  period,  in  either  the  main  coil  or 
its  short-circuited  portion,  approximating  the  period  of  ex- 
citation. The  reactions  in  the  several  possible  cases  offer 
a  pretty  problem,  since  the  self-resonant  frequencies  must 
change  with  every  alteration  of  self-induction  or  mutual 
induction  in  or  between  the  several  parts  of  the  coils  con- 
sidered. Phenomena  which  at  first  blush  appear  very  curi- 
ous, but  which  a  little  consideration  usually  explains  satis- 
factorily, often  occur  in  measuring  large  inductances  at  very 
high  frequencies,  owing  to  the  similar  natural  frequencies 
of  the  coils  under  observation.  If  a  complete  analysis  of 
these  cases  were  presented,  it  is  conceivable  that  the  con- 
clusion therefrom  would  be  useful  in  the  design  of  coils, 
for  actual  radio-signaling. 
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Activities   and   Events  in   the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


November  Meeting,  A.  I.  E.  E. 

A  meeting  of  the  American  Institute  of  Electrical  I^ngi- 
necrs  will  be  held  in  the  Engineering  Societies  Building, 
New  York,  \ov.  14,  at  8:13  p.  m.  The  general  subject  of 
the  meeting  will  be  "Electrical  Equipment  of  Gasoline 
Automobiles."  Three  papers  will  be  presented  as  follows: 
"Dynamo  Electric  Lighting  for  Motor  Cars,"  by  Mr. 
Alfred  E.  Waller,  Bronxville,  N.  Y. ;  "Advantages  of 
Clutch  Type  Generators  and  of  Separate  Starting  and 
Lighting  Units  for  Motor  Cars,"  by  Mr.  Alexander 
Churchward,  New  York,  and  "Electrical  Equipment  of 
Gasoline  Automobiles,"  by  Mr.  Erank  Conrad,  Pittsburgh. 
The  members  of  the  Society  of  .Automobile  Engineers  have 
been  invited  to  participate  in  the  meeting. 


Society  for  Electrical   Development 

The  campaign  committee  of  the  Society  for  Electrical 
Development,  of  which  Mr.  W.  1".  Robertson,  of  Buffalo. 
X.  Y..  is  chairman,  has  enlisted  the  services  of  the  sales- 
men employed  by  a  large  number  of  its  members.  These 
men,  with  the  consent  and  co-operation  of  their  companies, 
will  devote  the  greater  part  of  their  time  during  .\ovem- 
bcr,  which  will  be  known  as  "pioneer  month,"  to  securin.^ 
members  for  the  society.  It  is  estimated  that  the  efforts  of 
about  1500  men  will  be  in  this  way  put  forth  in  behalf  of 
the  society  during  November.  The  total  amount  of  funds 
pledged  to  the  society's  work  is  approaching  $150,000,  and 
it  is  believed  that  through  this  effort  the  $200,000  required 
will  be  available  in  December.  The  society  now  has  mem- 
bers in  every  state  in  the  Union  except  Maine,  Delaware 
and  North  Dakota.  The  total  membership  at  present  ap- 
proximates 700.  This  number  doubtless  will  be  consider- 
ably increased  as  the  result  of  the  special  campaign  now  in 
progress.  The  society  has  issued  in  pamphlet  form  the 
address  on  "Electrical  Co-operation"  read  by  Mr.  James 
H.  Collins  before  the  Jovian  Congress  at  New  Y'ork  City 
on  Oct.  16.  Mr.  Collins,  whose  articles  on  business  prob- 
lems are  familiar  to  readers  of  the  Saturday  Evening  Post. 
has  stated  the  advantages  of  membership  in  the  society  in 
a  broad  and  convincing  manner.  A  brief  abstract  of  his 
address  appeared  on  page  829  of  our  issue  dated  Oct.  23. 


Utah  Power  &  Light  Case  Still  Undecided 

No  decision  has  yet  been  rendered  by  the  United  States 
Circuit  Court  of  .Appeals  in  the  appeal  from  the  decision  of 
Judge  J.  A.  Marshall  of  the  United  States  District  Court  of 
Utah,  in  a  test  case  charging  the  Utah  Power  &  Light  Com- 
pany, of  Salt  Lake  City,  with  trespass  in  constructing  a 
flume  and  reservoir  in  the  Cache  National  Forest  in  Utah. 
The  company  constructed  a  flume  and  reservoir  on  govern- 
ment land  which  in  1902  was  withdrawn  from  entry.  The 
company  relies  upon  the  act  of  Congress  enacted  in  1886 
granting  right-of-way  over  government  lands  and  further 
contends  that  the  State's  right  of  eminent  domain  over 
public  lands  is  superior  to  the  federal  government's  inter- 
est as  a  proprietor.  The  government  holds  that  the  act 
of  1886  has  been  virtually  repealed  and  that  the  Department 


of  Agriculture  is  authorized  to  withdraw  land  from  entr 
and  forbid  its  use  for  water-power  purposes.  The  Unite 
States  District  Court  dismissed  the  bill  of  complaint  again: 
the  company  by  the  government,  and  the  decision  of  th 
United  States  Circuit  Court  of  Appeals  at  Denver,  Col.,  i 
awaited  with  interest  as  the  issue  involves  the  rights  of  th 
national  and  of  the  state  government  over  public  land; 
and  fees  estimated  at  from  $1,000,000  to  $2,000,000  durin 
the  next  ten  years  are  contingent  upon  the  outcome.  V'er 
many  similar  instances  in  mountain  and  Pacific  Coaf 
states  are  awaiting  determination. 


National  Conservation  Congress  to  Meet  at 
Washington 

The  fifth  National  Conservation  Congress  will  be  hel 
at  Washington.  D.  C,  Nov.  18,  19  and  20.  In  the  notic( 
sent  out  it  is  intimated  that  in  the  next  few  months  tl 
fight  for  the  protection  of  the  country's  forests  and  wate- 
ways  will  command  the  attention  of  the  nation.  Dire' 
reference  is  made  to  the  prospect  of  a  series  of  fights 
state  legislatures,  which  crystallizes  the  suspicion  that  l\ 
question  of  state  rights  is  to  play  an  important  part  in  tl 
coming  combat.  The  officials  of  the  Conservation  Congre 
are  concerned  over  activities  in  the  West  in  the  interest  < 
state  ownership  and  control  of  the  national  forests  at. 
waterways.  So  great  is  the  clamor  in  some  circles  that  it 
understood  that  the  conservation  interests  realize  the  ir. 
portance  of  definite  steps  to  prevent  the  states  from  wrc 
ing  the  control  of  these  resources  from  the  federal  gn- 
ment. 


Electricity    Used   by    Government    to    Build    Huj 
Irrigation  Project  in  Montana 

The  Sun  River  X'alley  in  .Montana  is  now  entering  up 
an  era  of  electrical  development  which  is  to  hasten  t 
completion  of  one  of  the  government's  huge  irrigati 
projects. 

Seventy  miles  of  transmission  line  have  been  built,  ( 
tending  from  the  Rainbow  Falls  hydroelectric  plant  of 
Great  Falls  Power  Company  on  the  Missouri  River  we-' 
through  the  entire  length  of  the  valley  to  the  base  c 
mountains  where  the  principal  diversion  dam  is  now  1: 
construction    across    Sun    River.      The    electrical    enc 
transmitted  at  a  voltage  of  1 10.000,  is  stepped  down  at  th: 
transformer  stations,  from  which  it  will  be  distributed  ' 
the  principal  features  of  the  work.     It  is  now  being  usr  ' 
the  Sun  River  diversion  dam,  operating  pumps  and  air . 
liressors,  concrete  mixers  and  derricks  and  in  lightin;: 
construction  camp  and  the  site  of  the  work.    The  go\ 
ment  is  constructing  a  distribution  transmission  line  .i 
the  Pishkun  Reservoir  and  the  Sun  River  Slope  cans 
distance  of  44  miles. 

The  contract  for  the  excavation  of  the  main  canal* 
laterals  has  been  awarded  and  the  contracting  compai 
having  special  shovels  and  drag-line  scrapers  designed 
constructed  for  the,  work.  .Ml  power  machinery  on 
work  will  be  actuated  by  electricity,  including  the  air  <■ 
pressors  on  the  tunnel  work.     It  is  believed  that  a  f 
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iderable  reduction  of  cost  and  time  will  be  accomplished. 
The  power  company  is  bound  by  the  contract  to  extend 
he  present  trunk  transmission  line  30  miles  when  required 
ly  the  United  States  at  right  angles  entirely  across  the 
project.  This  will  make  available  at  the  outset  electrical 
mergy  for  each  of  the  towns  now  on  the  project  and  the 
onsiderable  number  of  new  towns  already  projected  along 
he  three  new  lines  of  railway  which  are  being  constructed 
icross  the  project,  giving  them  cheap  energy  for  manufac- 
uring  and  allied  uses.  The  Sun  River  project  involves 
lonie  of  the  largest  features  of  construction  work  yet 
indertaken  bv  the  Reclamation  Service. 


Standardized  Plugs  and  Receptacles 

The  committee  on  wiring  of  existing  buildings  of  the 
Commercial  Section  of  the  National  Electric  Light  Associ- 
tion,  of  which  Mr.  R.  S.  Hale,  of  Boston,  is  chairman, 
5  soliciting  engineering,  manufacturing,  insurance  and 
omniercial  opinions  on  the  feasibility  of  standardizing 
ilugs  and  receptacles.  Should  standardization  be  desirable, 
he  committee  would  like  to  know  how  many  sizes  should 
le  standardized,  what  should  be  the  limits  of  demarkatiou 
letween  the  different  sizes,  what  steps  should  be  taken  to 
nake  the  standardization  effective,  and  the  best  methods 
0  follow  in  eliminating  non-standard  plugs  and  receptacles 
rom  all  future  wiring  work. 


New  York  Edison  School  Term  Opens 

With  eighteen  special  speakers  secured  for  the  term, 
imong  them  many  well  known  educators  and  "specialists," 
dl  arrangements  have  been  completed  for  the  1913-14 
:ourses  of  the  Commercial  School  of  the  New  York  Edison 
rompany  at  the  Edison  Auditorium,  which  began  on  Oct. 
'■T-  Dr.  Hugo  Munsterberg,  the  Harvard  psychologist,  the 
lev.  John  Haynes  Holmes  and  Dr.  C.  P.  Steinmetz  appear 
in  the  list,  as  do  also  the  names  of  Mr.  Walter  Dill  Scott, 
irector  of  psychology  at  Northwestern  University;  Dr. 
ames  J.  Walsh,  Mr.  John  H.  Patterson,  of  Dayton;  Dr. 
lenry  C.  Metcalf,  Mr.'  E.  St.  Elmo  Lewis,  Dr.  Lee  Gallo- 
>ay,  Dr.  Woods  Hutchinson,  Dr.  Luther  Halsey  Gulick. 
fesrs.  T.  C.  Martin,  C.  A.  S.  Howlett,  S.  Roland  Hall,  H^ 
..  Holmes,  E.  J.  Mehren  and  A.  L.  Pelton.  Seven  different 
ourses  have  been  arranged  this  year  by  Mr.  F.  C.  Hender- 
,:hott,  director  of  the  school.  Each  course  touches  a  dif- 
:;rent  phase  of  work  of  a  public  service  corporation,  and 
ich  is  composed  of  a  series  of  from  six  to  nine  lectures 
ith  examinations.  Four  courses  are  arranged  for  first- 
ar  students  and  three  for  second-year  students.  All  em- 
3yees  of  the  commercial  department  nnist  attend  the 
hool. 


Meetings  of  the  Philadelphia  Section,  I.  E.  S. 

pn  the  evening  of  Oct.  17  the  Philadelphia  Section  of 
tl;  Illuminating  Engineering  Society  held  a  joint  meeting 
^'.h  the  Photographic  Society  of  Philadelphia  at  the  Engi- 
f-Ts'  Club,  following  a  dinner  for  the  members  and  guests, 
^paper  by  Mr.  F.  M.  Steadman,  entitled  "A  Simple  Unit 
'thod  for  Measuring  the  Intrinsic  Actinicity  of  Flames 
al  Surfaces  for  the  Practice  of  Photography,"  was  pre- 
S'ted  by  Prof.  A.  W.  Goodspeed,  following  which  Mr. 
•lliam  J.  Serrell  presented  a  report  of  the  recent  Pitts- 
P'gh  convention.  A  bank  of  lamps  used  by  photographers 
ir.aking  pictures  under  artificial  light  was  exhibited  and 
*;  described  by  Mr.  Calvert.  The  photographic  lenses  on 
*iibition  were  described  by  Mr.  George  H.  Hulse. 

he  following  program  has  been  arranged  by  the  society 
»c  the  coming  season : 


On  Nov.  30  there  will  be  a  joint  meeting  with  ophthal- 
mologists of  Philadelphia  at  the  College  of  Physicians  and 
Surgeons.  Dr.  Edward  A.  Shumway  will  present  a  paper 
on  "Some  Effects  of  Artificial  Light  Upon  the  Eye." 
Dr.  George  S.  Crampton  will  discuss  "The  Eft'ect  of 
Mercury-Arc  Lamps  Upon  the  Eye,"  and  Prof.  Arthur  J. 
Rowland  will  discourse  on  "The  Lighting  of  a  Private 
Library." 

On  Dec.  8  a  joint  meeting  with  the  Philadelphia  Section 
of  the  American  Institute  of  Electrical  Engineers  will  be 
held  at  which  the  following  papers  will  be  presented: 
"Brightness  Measurements  \'ersus  Illumination  Measure- 
ments," by  Dr.  Herbert  E.  Ives;  "Railway  Car  Lighting," 
by  Mr.  George  H.  Hulse,  and  "The  Mercury  Quartz-Tube 
Lamp,"  by  Mr.  Buckman. 

On  Jan.  6  Prof.  C.  E.  Ferree  will  address  the  society 
on  the  "Deficiencies  of  the  Method  of  Flicker  for  the 
Photometry  of   Lights  of  Diff'erent  Colors." 

On  Feb.  7  a  meeting  will  be  held  under  the  auspices  of 
the  Drexel  Institute,  and  President  C.  O.  Bond,  of  the 
Illuminating  Engineering  Society,  will  speak  on  "Light 
and  How  to  Use  It." 

On  Feb.  18,  when  a  joint  meeting  will  be  held  with  the 
Franklin  Institute,  Dr.  Herbert  E.  Ives  will  present  a  paper 
on  "Artificial  Daylight." 

On  March  20  Mr.  F.  D.  Bartlett  will  present  a  paper  on 
"Lighting  and  Signaling  Systems  of  Subways,"  and  Prof. 
James  Barnes  will  discuss  "The  Sun — the  Master  Lamp."' 

On  April  9  at  a  joint  meeting  with  the  Franklin  Institute 
Past-president  Preston  S.  Millar  will  address  the  meeting 
on  "Recent  Developments  in  the  Art  of  Illumination." 

On  April  18  two  papers  will  be  presented:  "The  Struc- 
ture of  the  Normal  Eye  and  Its  Ability  to  Protect  Itself 
Against  Ordinary  Light,"  by  Dr.  Wendell  Reber,  and 
"Glassware  for  Illumination  and  Other  Purposes,"  by  Mr. 
James  Gillinder. 

The  season's  work  will  close  with  a  mass  meeting  of  all 
the  engineering  societies  of  Philadelphia  and  vicinity,  to 
be  held  on  May'  15.  Arrangements  are  being  made  for  a 
special  program  in  which  is  included  an  address  by  Dr. 
Charles  P.  Steinmetz  on  "The  Relation  of  Engineers  to  the 
Progress  of  Civilization." 


Census  Records  of  the  Electrical  Industry  in  1909 

Statistics  on  the  electrical  industry  in  the  United  States 
for  1909  have  been  given  out  by  the  Census  Bureau.  The 
figures  cover  only  strictly  electrical  products  and  do  not 
include  the  manufactures  of  wood  or  iron  poles,  glass  or 
porcelain  insulators,  bare  iron  or  copper  wire,  or  any  elec- 
tro-chemical or  electro-metallurgical  products.  There  were 
engaged  in  the  manufacture  of  electrical  maciiincry  appara- 
tus and  supplies  in  the  United  States  in  1909  a  total  of  1009 
establishments,  employing  altogether  105,600  persons,  of 
whom  102,950  were  wage  earners. 

The  total  capital  invested  in  the  industry  as  restricted 
above  was  $267,844,432  and  the  value  of  the  products  for 
that  year  totaled  $221,308,563.  The  industry  is  largely  cen- 
tralized in  the  States  of  New  York,  Pennsylvania,  New  Jer- 
sey Massachusetts,  Illinois  and  Ohio,  ranking  in  the  order 
named.  Of  the  states  named.  New  Jersey  made  the  greatest 
gain  over  figures  for  the  year  1904,  and  Michigan,  while 
ranking  low  in  total  number  of  persons  employed  ard  in 
value  of  products,  showed  the  largest  gain  of  any  state  over 
the  figures  for  the  la.st  census.  More  than  two-thirds  of 
the  total  number  of  concerns  engaged  in  the  manufacture 
of  electrical  products  in  1909  were  incorporated  and  the 
value  of  the  product  turned  out  by  the  corporately  owned 
part  of  the  industry  was  96.7  per  cent  of  the  total  for  that 
year. 

There  were  13,882  direct-current  and  2909  alternating- 
current  generators  built  in  1909,  with  an  aggregate  value  of 
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$13,081,048  and  an  average  rating  of  84  kw.  Transformers 
numbering  76,729  and  valued  at  $8,801,019  were  manufac- 
tured. The  production  of  switchboards  was  valued  at  $5,- 
971,804.  A  total  horse-power  of  2,733,418  and  a  value  of 
$32,087,482  were  represented  in  the  504,030  motors  turned 
out  during  1909. 

Of  the  total  number  of  motors  given  in  the  report. 
388,854,  with  an  aggregate  rating  of  4,817,140  hp.  were  in- 
stalled in  manufacturing  establishments,  showing  the  growth 
of  electric  drive  in  that  single  year.  The  number  of  pri- 
mary batteries  manufactured  in  1909  was  34,333,531,  valued 
at  $5,312,593.  .\rc  lamps  to  the  number  of  123,985  and  willi 
a  total  value  of  $1,706,959  were  produced,  the  decrease  in 
figures  from  1899  representing  the  inroads  of  the  incan- 
descent lamp  for  street-lighting  work.  The  production  of 
incandescent  lamps  showed  a  valuation  of  $15,714,089  and 
a  total  number  of  66,776,997,  of  which  about  one-fifth  rep- 
resented tungsten  lamps.  The  insulated  wire  and  cable 
manufactures  in  1909  constituted  the  largest  single  item 
in  the  electrical  manufacturing  industry.  The  total  value 
of  the  insulated  wire  and  cable  made  in  the  United  States 
during  1909  was  $51,624,731,  of  which  $40,250,572  was  the 
value  of  the  product  of  concerns  in  the  industry  proper  and 
the  remainder  was  made  by  companies  engaged  primarily 
in  wire  drawing  or  other  industries.  Only  a  small  number 
of  the  producers  of  insulated  wire  and  cable  drew  the  wire 
which  thev  insulated. 


on  a  single  battery  charge.  The  total  distance  of  239., 
miles  was  negotiated  in  eleven  hours  and  eight  minute 
actual  running  time.  The  car  was  equipped  with  an  Hdisoi 
batterv. 


"  Electrical  Day  "  at  Dallas,  Tex. 

Friday,  Oct.  31,  was  designated  as  "Electrical  Day"  at 
the  Texas  State  Fair  being  held  at  Dallas,  and  it  was  made 
the  occasion  for  an  elaborate  Jovian  celebration  and  parade. 
Special  provisions  were  made  to  register  all  visiting  elec- 
trical men  and  to  provide  them  with  badges  and  tickets  to 
the  fair.  The  feature  of  the  day.  it  was  announced,  would 
be  the  electrical  parade  held  in  the  evening.  The  first  of 
the  three  divisions  was  scheduled  to  contain  twenty  hand- 
somely decorated  floats  furnished  by  the  electrical  firms  of 
Dallas.  For  the  second  division  between  twenty  and  thirty 
decorated  automobiles  were  entered,  while  behind  them 
came  the  employees  of  electrical  organizations,  more  or  less 
in  uniform,  and  carrying  insignia,  transparencies,  etc.  To 
heighten  the  effect  of  the  illumination  features  carried  in 
the  parade.  Manager  E.  T.  Moore  of  the  Dallas  Electric 
Light  &  Power  Company  arranged  to  have  the  ornamental 
tungsten  lighting  extinguished  for  the  time  being  along 
the  line  of  march.  All  of  the  electrical  houses  in  the 
city  showed  much  enthusiasm  over  this  feature  of  Dallas 
"Electrical  Day. '  and  neither  time  nor  money  was  spared 
to  make  the  occasion  a  huge  success  and  one  that  would  not 
soon  be  forgotten  by  the  participants. 


Fast  Long-Distance  Run  by   Electric  Automobile 

.'\nother  fast  run  was  credited  to  a  Bailey  electric  roadster 
last  week,  when  a  car  operated  by  Col.  E.  W.  M.  Bailey, 
of  S.  R.  Bailey  &  Company,  Boston,  made  the  trip  from 
Boston  to  New  York  at  an  average  running  speed  of  prac- 
tically 22  miles  per  hour.  The  trip  from  Boston  to  Worces- 
ter, 41.3  miles,  was  completed  in  one  hour  and  fifty-nine 
minutes.  After  stopping  in  Worcester  an  hour  for  lunch, 
during  which  time  the  car  was  on  charge,  the  run  was 
continued  to  Springfield,  the  distance  of  53.6  miles  being 
covered  in  two  hours  and  thirty  minutes.  After  a  two- 
hour  charge  at  Springfield,  the  car  finished  the  66.1 -mile 
run  to  New  Haven  in  two  hours  and  forty-eight  minutes, 
ending  the  day's  run  of  161  miles.  The  average  speed  for 
the  day  was  greater  than  that  which  most  gasoline  cars 
would  have  made  under  the  same  conditions.  On  the  second 
day  Colonel  Bailey  covered  the  78.4  miles  between  New 
Haven  and  New  York  in  three  hours  and  fiftv-one  minutes 


Sea  Trials  of  the  "  Jupiter  " 

As  we  go  to  press  a  report  is  received  that  the  electricall 
propelled  collier  Jupiter,  described  in  our  issue  of  Aug.  j 
1912.  has  made  a  successful  forty-eight-hour  trial  at  sea 
off  Santa  Barbara,  Cal.  Unofficially  it  is  stated  that  th 
vessel  maintained  an  average  speed  of  14.78  knots  per  houi 
or  more  than  three-quarters  of  a  knot  above  her  designc" 
speed.  The  Jupiter,  it  will  be  remembered,  is  a  20,000-to! 
ship  equipped  with  twin  propellers  directly  connected  t 
three-phase  induction  motors,  supplied  with  energy  by 
turbo-generator. 

Three  colliers  of  similar  displacement,  the  Cyclops,  th 
Neptune  and  the  Jupiter,  were  equipped  respectively  wit 
reciprocating  engines,  geared  turbines  and  electric  propul 
sion  in  order  to  secure  comparative  tests  on  vessels  of  sea 
,i;oing  ability. 

Railway  Electrical  Engineers  at  Chicago 

The  opening  sessions  of  the  sixth  annual  convention  ■ 
the  Association  of  Railway  Electrical  Engineers,  whic 
met  in  Chicago  Oct.  21  to  24  inclusive,  were  reported  i 
last  week's  issue  of  the  Electrical  World.  An  account  i 
the  later  sessions  follows. 

Methods  of  Battery  Chargi.n'g 

Wednesday's  meeting  was  opened  by  Mr.  J.  R.  Sloan, 
the  Pennsylvania  Railroad,  who  read  the  report  of  tl 
committee  on  methods  of  charging  storage  batteries.  Tl 
report  was  an  extensive  one  and  discussed  the  advantac 
and  disadvantages  of  several  methods  of  charging  batte- 
with  straight-storage,  head-end  and  axle-generator  tra 
lighting  systems.  For  the  first-named  system  the  cotnmiti' 
recommended  placing  a  fixed  resistance  in  series  with  tl 
battery  and  maintaining  a  constant  potential  across  \i" 
batterj'  and  resistance  during  charging.  An  ampere-h' 
meter  can  be  used  to  open  a  circuit-breaker  when  the  char 
is  completed.  A  similar  method  of  charging  was  al 
recommended  with  the  head-end  system.  For  axle-gener 
tor  systems  two  schemes  rank  about  equal  in  merit,  accor 
ing  to  the  committee's  report.  The  underlying  princij 
in  both  methods  is  to  supply  constant  current  to  the  batte 
until  the  latter  attains  a  definite  voltage,  after  which  t 
generator  pressure  is  maintained  constant.  Curves  we 
presented  showing  the  performance  of  batteries  wh 
charged  according  to  the  recommended  straight-stora 
method. 

Discussion 

In  the  discussion  which  followed  Messrs.  W.  11.  Kt: 
of   Philadelphia,   Pa.,   and   L.   L.   Newman,  of   Pittsbiir 
Pa.,  reported  that  the  method  of  straight-storage  chart; 
recommended  by  the  committee  is  proving  satisfactory 
cases  under  their  personal  supervision.     Considerable  <' 
cussion  ensued  on  the  merits  and  disadvantages  of  se^ 
and  multiple  charging.     Mr.   J.   L.   Minick,   .Mtoona,   1 
said  that  it  is  inherently  wrong  to  charge  the  batteries 
several  cars  in  series,  as  each  set  of  cells  will  usually 
in  a  different  condition  of  discharge.     Mr.  J-  R-  Sloan 
scribed  a  wiring  lay-out  used  by  the  Pennsylvania  Railri ' 
for  charging  its  batteries,  by  means  of  w-hich  the  cells  i ' 
be  connected  in  multiple  or  in  series.     Mr.  L.  L.  Newr 
stated  that  a  multiple  lay-out  is  cheaper  than  one  of 
series  type,  since  the  switchboard,  resistance  and  gener 
equipment  are  all  si^npler.    Mr.  J.  H.  Davis,  Baltimore.  ^ 
said  that  series  wiring  is  warranted  only  where  the  cnr. 
ing  yards  are  laid  out  in  a  long  line  rather  than  in  a  m 
Other  speakers  expressed  belief  that  series  charging 
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be  employed  to  advantage  if  cars  are  grouped  according 
to  the  condition  of  their  batteries.  The  remainder  of  the 
discussion  related  to  the  design  of  ballast  resistors  used  to 
limit  charging  current. 

Standards  and  Specifications 

Mr.  E.  \V.  Jansen,  of  the  Illinois  Central  Railroad,  next 
read  the  report  of  the  committee  on  standards,  which  con- 
tained specifications  for  a.xle-generator  a.xles,  generator 
suspensions,  battery  boxes,  axle  pulleys,  electric  connec- 
tors, etc.  The  report  of  a  sub-committee  on  lamp  specifica- 
tions was  included.  This  section  enumerated,  as  new  de- 
velopments in  lamp  manufacture  which  will  change  present 
methods  of  inspection  and  test,  the  coming  use  of  "vaccum 
getters,"  the  elimination  of  season*  ;g  ol  iimgsten  filaments, 
and  the  introduction  of  an  inert  gas  under  pressure  into  the 
bulbs. 

Mr.  B.  F.  Fisher,  of  the  Westinghouse  Lamp  Company, 
said  that  lamp  specifications  should  be  modified  to  allow 
for  developments  in  lamp  manufacture.  Owing  to  the 
present  tendency  toward  shortening  the  period  of  seasoning 
tungsten  filaments,  the  lamps  will,  when  first  purchased, 
show  a  higher  candle-power  than  normal,  but  after  being 
burned  a  few  hours  this  candle-power  is  reduced.  The 
period  of  seasoning  has  been  shortened  in  order  that  the 
lamps  may  be  packed  and  shipped  like  carbon-filament 
lamps  without  danger  of  filament  breakage.  This  practice 
has  also  reduced  the  price  of  lamps. 

I  Lamp  Testing 

I     A  paper  entitled  "The  Problems  of  Incandescent  Lamp 

'Testing,"   prepared   jointly  by   Messrs.   Preston   S.   Millar 

'and  L.  J.  Lewinsohn,  was  read  by  Mr.  Millar  and  gave  a 

detailed  account  of  lamp-testing  procedure.    Methods  which 

are   present   practice   were   analyzed   and   their   advantages 

and  disadvantages  were  brought  out.     The  authors  declared 

ithat  proper  tests  tend  toward  economical  operation.    Charts 

.vere   shown    indicating   that   tungsten    lamps   comply   with 

nirchasers'  specifications  much  better  now  than  heretofore, 

-0  that  it  is  no  longer  so  necessary  to  inspect  sample  lots. 

t  IS  diflScuIt  to  obtain  reliable  deductions  from  forced  tests 

vhen  lamps  are  burned  above  normal  efliciency.     Because 

if  the  non-uniformity  of  tungsten  lamps,  a  large  number 

'i  samples  should  always  be  selected  for  test.    In  1911  the 

'  'T.ige  life  of   a  tungsten   lamp  was  750  hours   and  the 

'r  consumption  1. 13  watts  per  candle;  now  the  aver- 

life  is  2500  hours  and  the  consumption  about  i   watt 

'  I  candle. 

Mr.  V\'.  H.  Rolinson,  of  the  Westinghouse  Lamp  Com- 

any,  expressed  belief  that  too  much  stress  has  been  laid 

n  defects  in  the  appearance  of  lamp  filaments,  for  few  of 

lese  faults  really  affect  the  lamps'  performance.     If  per- 

;ct  lamp  filaments  are  demanded,  Mr,  Rolinson  added,  the 

:velopment  of  an   inexpensive  lamp   product  will   be  hin- 

"red.    While  agreeing  with  Mr.  Millar  regarding  the  lack 

uniformity  in  smaller  tungsten  lamps,  the  speaker  said 

at  the  rating  of  larger  units  can  be  predetermined  v^ith 

nsiderable  accuracy.    He  emphasized  the  need  of  employ- 

i;  (|ualified  lamp  testers  if  the  results  of  tests  are  to  be 

iided  on. 

ine  discussion  followed  on  the  derivation  of  life  cor- 
I'ln  factors  which  are  used  in  estimating  the  normal 
e  of  lamps  from  forced  tests.  Mr.  Fisher  said  that  the 
cstinghouse  Lamp  Company  uses  the  initial  watts  per 
'idle  as  a  basis  for  determining  life  correction  factors. 
■-  Miller  added  that  the  Electrical  Testing  Laboratorie.s 
'■-  ■  conducting  tests  to  discover  whether  these  factors  can- 
f    properly  be  based  on  the  average  watts  per  candle. 

Wires  and  Cables 

dr.  W.  A.  Del  Mar,  of  the  New  York  Central  &  Hudson 
fer  Railroad,  chairman  of  the  committee  on  wire  speci- 
fi  tions,  followed  with  the  report  of  that  committee,  which 


covers  wires  and  cables  for  pressures  up  to  15,000  volts. 
Paragraphs  on  the  chemical  analysis  of  rubber,  potential 
test  requirements,  explanation  of  terminology  used  and 
order  forms  for  wires  and  cables  were  included  in  the 
report. 

Mr.  R.  H.  Rice,  Chicago,  told  of  the  work  of  the  Ameri- 
can Electric  Railway  Association  in  compiling  similar 
specifications. 

The  report  of  the  committee  on  installation  of  wiring 
for  electric  lamps  and  motors  in  railway  buildings  was  read 
by  Mr.  Joseph  A.  Andreucetti,  of  the  Chicago  &  North- 
western Railroad.  This  report  supplements  that  of  last 
year  and  includes  specifications  for  the  electrical  equip- 
ment of  movable  railroad  bridges.  It  goes  into  detail  re- 
garding conduit,  outlet,  pull  and  junction  boxes,  conduit 
supports,  cabinets  and  panel  boards. 

A  general  discussion-  ensued  in  which  it  was  intimated 
that  too  many  details  which  cannot  always  be  predetermined 
were  included  in  the  report.  Mr.  A.  S.  Schulman,  Chicago, 
suggested  that  the  committee  be  instructed  to  confer  with 
committees  from  the  National  Electrical  Contractors'  Asso- 
ciation and  the  National  Electric  Light  Association. 

Outside  Construction 

Mr.  W.  H.  Keirn  read  the  report  of  the  committee  on  out- 
side construction  and  yard  lighting.  Concrete  poles  were 
proposed  under  certain  conditions  where  the  track  lay-out 
is  a  permanent  installation.  Where  tracks  are  re-located 
frequently  wooden  poles  are  recommended.  Methods  of 
preserving  wooden  poles,  installing  cross-arms,  insulators 
and  pins,  tying  wires,  etc.,  were  also  discussed.  The  com- 
mittee does  not  favor  the  painting  of  cross-arms,  but  it  does 
recommend  brush  treatment  where  the  arm  joins  the  gain. 
Warning  to  the  public,  and  especially  to  linemen,  of  the 
proximity  of  high-tension  lines  by  labeling  poles  "Danger" 
was  also  recommended.  The  use  of  high-tension  overhead 
distribution  lines  on  yard  circuits  was  discouraged  and  sec- 
ondary distribution  recommended.  Methods  of  clamping 
wires  to  insulators  were  described.  Underground  systems 
for  yards  were  encouraged,  owing  to  the  assurance  of  con- 
tiuity  of  service,  elimination  of  danger,  low  cost  in  up-keep 
and  non-interference  from  changes  in  track  lay-out. 
Topics  of  construction  of  manholes  and  underground  sys- 
tems, together  with  a  discussion  of  the  advantages  and  dis- 
advantages of  different  types  of  lamps  for  yard  lighting, 
concluded  the  report. 

Data  and  Information 
Mr.  C.  R.  Oilman,  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad,  chairman  of  the  committee  on  data  and  informa- 
tion and  the  question  box,  next  read  his  report.  The  data 
supplied  reveal  the  tendency  among  railroads  to  replace  arc 
lamps  with  large  tungsten  units.  This  is  a  step  toward  in- 
creasing the  efficiency  and  decreasing  installation  and  main- 
tenance expenses.  For  the  twenty-two  roads  reporting,  the 
total  rating  in  alternating-current  shop  motors  exceeds  that 
of  direct-current  motors  by  8877  hp.  The  increasing  use 
of  alternating-current  motors  is  ascribed  to  their  lower  first 
cost,  greater  reliability,  lower  maintenance  expense  and 
greater  flexibility.  On  the  same  roads  there  has  been  an 
increase  in  the  number  of  electrically  lighted  cars  and  a 
corresponding  decrease  in  those  lighted  by  oil.  One  ball- 
bearing company  reports  2500  generators  now  in  use. 

Illumination  of  Cars 

The  relative  merits  of  various  reflecting  and  diffusing 
media  with  different  spacings  of  units  were  discussed  in 
the  report  of  the  committee  on  illumination,  of  which  Mr. 
Lewis  S.  Billau  is  chairman.  The  experiments  from  which 
the  committee  derived  its  conclusions  were  conducted  in 
passenger  coaches  furnished  by  the  Lake  Shore  &  Michigan 
Southern  Railway.  Center-deck  and  side-deck  systems 
were  investigated  with  a  view  to  obtaining  adequate  illumi- 
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nation,  pleasing  effects,  good  efficiency  and  satisfactory  dis- 
tribution of  light.  Centcr-dccic  lighting  was  found  to  coni- 
pare  favorably  with  side-deck  illumination.  For  direct 
lighting,  units  should  not  be  spaced  more  than  6  ft.  apart. 
The  color  of  head-linings  has  no  appreciable  effect  on 
the  useful  illumination  produced  by  direct  units.  The 
illumination  values  obtained  show  the  desirability  of  using 
lamps  of  higher  lumen  output. 

Mr.  Arthur  J.  Sweet,  Milwaukee,  Wis.,  w+io  had 
charge  of  the  tests,  described  the  methods  of  conducting 
them.  Head-linings  should  have  a  light  color,  he  believes, 
in  order  to  reduce  the  contrast  with  the  lamps.  Fifteen- 
watt  lamps  have  been  found  inadequate  for  proper  illumi- 
nation, and  Mr.  Sweet  believes  600-lumen  lamps  would  be 
more  satisfactory.  He  advises  rating  lamps  in  lumens 
rather  than  in  watts. 

Mr.  J.  L.  Minick,  of  Altoona,  Pa.,- believed  that  indirect 
lighting  of  railway  cars  would  not  be  universally  used  until 
more  efficient  lamps  or  other  sources  of  electrical  energy 
were  developed.  As  a  rough  estimate  he  said  that  semi- 
indirect  lighting  requires  double  the  energy  taken  by  a  direct 
system  and  therefore  demands  facilities  for  increased  bat- 
tery capacity. 

Mr.  P.  S.  Millar  pointed  out  a  fallacy  in  many  eye-fatigue 
experiments  made  with  glare.  He  said  that  increased  in- 
tensity cannot  compensate  for  lack  of  difTusion  in  producing 
satisfactory  illumination. 

In  judging  car  lighting  from  the  artistic  viewpoint,  Mr. 
Sweet  reported  that  the  majority  of  officials  on  railroads 
are  in  favor  of  light-density  opal  reflectors.  Inclosing  re- 
flectors and  diffusing  bowls  having  a  satin  finish  were  con- 
sidered next  in  popularity. 

Mr.  J.  R.  Cravath,  Chicago.  111.,  favored  center-deck 
lighting  as  involving  less  specular  reflection.  He  spoke  of 
the  inefficiency  of  Pullman  lighting  and  said  that  under 
present  conditions  direct  lighting  is  the  only  practical  sys- 
tem for  car  illumination.  To  assist  in  preventing  eye  strain, 
reflectors  can,  however,  be  used  which  completely  cover  the 
lamps. 

Sei.f-Propelled   Units 

A  paper  on  "Gas-Electric  Cars"  was  abstracted  by  Mr. 
I..  C.  Joseph,  Jr.,  Schenectady,  N.  Y.  The  gas-engine 
rating  should  be  about  20  per  cent  larger  than  the  generator 
rating  to  allow  for  overloads,  and  the  set  should  be  operated 
at  a  definite  speed.  Some  tabulated  data  given  indicated 
W'hat  can  be  expected  of  different  types  of  these  self- 
propelled  cars.  Figures  were  also  quoted  on  the  cost  of 
operation  of  gas-electric  cars.  The  paper  included  a  de- 
scription of  essential  driving  and  control  parts,  with  an 
account  of  motor  performance. 

Mr.  J.  E.  Hilton,  of  the  Frisco  system,  presented  some 
convincing  data  on  the  economic  operation  of  gas-electric 
cars  made  by  the  General  Electric  Company.  An  average 
cost  of  18.5  cents  per  car-mile  was  given  for  operating  and 
maintaining  this  railroad's  seven  cars  over  a  period  of  six 
months.  Some  of  these  cars  pulled  trailers,  climbed  2  per 
cent  grades  and  traversed  as  much  as  100,000  miles  in  six 
months. 

Detailed  information  on  the  construction  of  the  electric 
tractor  used  for  pulling  freight  cars  by  the  Pennsylvania 
Railroad  was  given  by  Mr.  T.  V.  Ruckwalter.  .\ltoona.  Pa. 
This  tractor  is  equipped  with  an  eighty-cell  Edison  batterv, 
operates  in  either  direction,  and  develops  24,000-lb.  draw- 
bar pull  with  an  85-volt,  900-r.p.m.  motor.  ."Ml  four  wheels 
exert  tractive  effort. 

Mr.  George  W.  Cravens.  Chicago,  chairman  of  the  com- 
mittee on  shop  practice,  submitted  his  report  in  which  elec- 
tric arc-welding  operations,  individual  motor  drive  and 
automatic  control  were  discussed.  The  committee  advo- 
cated the  use  of  automatic  control  on  machinery  where 
practicable  and  favored  standardizing  the  power  supplv. 
Discussion  of  this  report  related  mainly  to  details  of  shop 
practice. 


A  standing  committee  consisting  of  three  members  was. 
established  which  will  compile  specifications  and  informa- 
tion on  standard  practice  to  be  published  in  loose-leaf  form. 

Election  of  Officers 

At  the  executive  session  which  concluded  the  convention^ 
the  majority  expressed  themselves  in  favor  of  holding  the 
1915  semi-annual  meeting  at  San  Francisco,  but  no  action 
can  be  taken  until  the  next  annual  meeting,  which  will  be 
held  at  Atlantic  City  coincidently  with  the  Master  Car 
Builders'  convention.  The  semi-annual  meeting  for  1914 
will  be  held  at  Chicago. 

Officers  for  the  ensuing  year  were  elected  as  follows: 
President,  Mr.  C.  R.  Oilman,  Milwaukee,  Wis.;  first  vice- 
president,  Mr.  H.  C.  Meloy,  Cleveland,  Ohio;  second  vice- 
president,  Mr.  E.  W.  Jansen,  Chicago,  111.;  secretary- 
treasurer,  Mr.  Joseph  A.  Andreucetti,  Chicago,  111.  Messrs. 
J.  J.  Hack,  San  Bernardino,  Cal.,  and  N.  E.  Lemmon,  Chi- 
cago, 111.,  were  chosen  as  new  members  of  the  executive 
committee. 

Mr.  C.  R.  Gilman,  president-elect  of  the  Association  of 
Railway  Electrical  Engineers,  is  a  charter  member  of  the 
association  and  one  of  its  most  active  supporters.  He  is 
also   a   member   of  the   Illuminating  Engineering   Society. 


Mr.  Gilman  was  first  to  advocate  the  change  from  no 
volts  to  60  volts  for  train  lighting  and  was  also  instrumen- 
tal in  bringing  about  many  changes  in  fixtures.  He  began 
his  career  as  a  machinest  in  the  East,  serving  time  first  as 
an  apprentice  and  later  as  a  full-fledged  machinist.  In 
1889  Mr.  Gilman  went  to  Milwaukee,  where  he  was  shortly 
appointed  assistant  to  the  mechanical  engineer  of  the  Chi- 
cago, Milwaukee  &  .St.  Paul  Railroad.  Later  he  became  in- 
terested in  train  lighting  and  devised  a  system  for  head-enc 
operation.  Mr.  Gilman  is  still  in  the  employ  of  the  saim 
road,  now  holding  the  title  of  chief  electrician. 

A  number  of  entertainment  features  were  provided  du: 
ing  the  convention  for  the  women  present.  On  Fridaj 
evening  the  annual  banquet  was  served,  at  which  over  40( 
members  and  guests  were  present.  Messrs.  D.  J.  Cart 
Wright.  Phillipsburg,  \.  J.:  Bion  J.  .Arnold,  Chicago,  ani 
F.  W.  Walker,  Chicago,  made  addresses.  Mr.  Arnold  spok 
on  the  education  of  the  engineer  and  Mr.  Walker  refern 
to  the  important  part  which  electrical  engineers  are  pla; 
ing  in  the  improvement  of  railroad  service. 

The  exhibition  of  train-lighting  equipment  shown  1 
connection  with  the  Railway  Electrical  Engineers'  conver 
tion  was  much  superior  in  both  variety  and  extent  to  ti 
displays  made  by  the  manufacturers  in  preceding  year 
Two  large  halls  in  the  Hotel  LaSalle  were  occupied  by  th 
exhibits,  about  forty  manufacturers  being  represented. 
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Chicago  Convention  of  Electric  Vehicle  Association 

The  fourth  annual  convention  of  the  Electric  X'ehicle 
Association  of  America  was  held  in  the  Hotel  LaSalle, 
Chicago,  on  Oct.  27  and  28.  Headquarters  were  established 
on  the  nineteenth  floor  of  the  hotel  and  the  meetings  were 
held  on  this  floor.  The  rooms  of  the  manufacturers  and 
dealers  were  on  the  eighteenth  floor  and  there  were  a 
number  of  exhibits.  The  attendance  numbered  351,  and  the 
convention  was  snappy  and  energetic,  characteristic  of  an 
aggressive  and  alert  industry. 

President  Williams'  Address 
President  Arthur  Williams,  of  New  York,  called  the 
opening  session  to  order  promptly  and  read  his  annual  ad- 
dress. Pointing  out  the  remarkable  development  of  the 
association,  he  said  that  it  had  grown  from  twenty-nine  to 
428  members  in  three  years.  The  membership  includes 
thirty-four  manufacturers  of  electric  vehicles  and  sixty-one 
central-station  companies.  There  are  sections  in  New 
England  and  Chicago  and  local  associations  in  New  York 
and  Philadelphia,  while  a  movement  is  under  way  to  estab- 
lisli  a  local  section  on  the  Pacific  Coast,  probably  in  San 
Francisco.  Eventually  the  membership  ought  to  include 
every  central-station  company  in  the  United  States  and 
possibly  every  user  of  an  electric  vehicle.  There  are  now 
thirty-seven  manufacturers  of  "electrics"  as  against  twenty 
a  year  ago.  It  is  estimated  that  there  are  37,000  electric 
vehicles  in  the  United  States.  Mr.  Williams  gave  other 
interesting  statistics  and  commented  at  some  length  on  the 
advancement  and  prospects  of  the  electric  vehicle.  In  rela- 
tion to  electrically  operated  fire  apparatus,  for  instance,  he 
pointed  out  that  there  is  no  delay  in  starting,  as  is  often 
the  case  with  gasoline-operated  fire  engines.  This  saving 
of  time  is  of  great  importance.  Mr.  Williams  referred  to 
the  operation  of  storage-battery  street  cars  in  New  York 
City  and  said  that  these  cars  are  a  good  advertisement  of 
the  heavy  duty  of  which  the  electric  storage  battery  is 
capable. 

One  important  suggestion  which  the  president  made  was 
that  street  congestion  in  large  cities  be  relieved  by  the  sub- 
stitution of  night  trucking  for  day  trucking.  This  change 
would  mean  an  enormous  increase  in  economic  efficiency. 
The  speaker  alluded  to  the  very  great  possibilities  of  such 
business  and  to  the  income  electric-service  companies  might 
receive  from  it.  In  the  larger  cities  alone  if  all  trucking 
were  done  electrically  at  2  cents  per  kw-hr.  the  annual  in- 
come would  be  about  $400,000,000.  Mr.  Williams  also 
pointed  out  that  if  motor  vehicles  became  the  rule  large 
farm  areas  now  devoted  to  raising  food  for  animals  would 
be  released  and  utilized  for  the  raising  of  food  for  the 
human  race.  The  president  urged  the  standardization  of 
starting  connections  and  complimented  the  advertising 
committee  upon  the  very  gratifying  results  achieved  by  its 
campaign.  He  alluded  to  the  importance  of  the  garage 
problem  and  said  that  an  important  work  of  the  future 
would  be  the  preparation  of  guide-books  for  all  parts  of  the 
United  States  showing  the  locations  of  electric-charging 
and  repair  stations  for  vehicles.  The  address  contained  a 
number  of  important  and  interesting  points,  not  all  of 
which  are  mentioned  in  this  brief  summary.  It  was  re- 
ferred to  a  committee  consisting  of  Messrs.  Flayden  Eames, 
of  Cleveland:  E.  E.  Witherby,  of  Chicago,  and  W.  P.  Ken- 
nedy, of  New  York. 

Tendency  of  Legisl.\tion 
Mr.  E.  W.  Curtis,  Jr.,  of  New  York,  reported  for  the 
egislative  committee  in  the  absence  of  Chairman  P.  D. 
A'agoner.  The  committee  commented  that  during  the  last 
•'ear  an  epidemic  of  more  or  less  radical  legislation  seems 
0  have  broken  out  in  various  sections  of  the  country,  its 
general  trend  being  to  penalize  automobiles  unduly  by  taxa- 
ion  or  limitations  of  various  kinds.  The  committee  urged 
miform  state  legislation  in  relation  to  automobiles.  The 
iiutlook,  according  to  tiie  report,   is  that   future  legislation 


will  increase  the  rate  of  taxation  for  automobiles  in  general 
and  will  limit  the  weight  of  trucks  used  for  business  pur- 
poses. 
Operating  Costs  and  Standard  Forms  for  Cost  Keeping 

The  committee  on  operating  records  reported  through 
Chairman  W.  P.  Kennedy,  of  New  York.  It  presented  a 
table  made  up  to  show  the  general  average  operating  costs 
of  electric  vehicles  of  various  sizes  and  also  submitted  a 
standard  form  for  keeping  the  costs  of  operation  of  elec- 
tric trucks.  Mr.  Kennedy  exhibited  a  memorandum  book 
designed  for  vehicle  owners  in  which  total  cost  figures  may 
be  entered.  In  estimating  the  cost  of  electrical  energy  in 
the  table  given  no  kilowatt-hour  rate  was  mentioned,  since 
conditions  differ  so  greatly  in  different  localities.  How- 
ever, Mr.  Kennedy  informed  the  association  that  the  rate 
used  was  4  cents  per  kw-hr.  The  cost  of  energy  is  only 
about  10  per  cent  of  the  total  operating  cost,  so  that  the 
kilowatt-hour  rate  is  not  of  the  preponderating  import- 
ance which  it  is  often  thought  to  be. 

There  was  considerable  discussion  on  this  important  re- 
port. Messrs.  F.  N.  Carle  of  New  York,  Charles  H.  Marsh 
of  Washington,  J.  A.  Hunnewell  of  Lowell,  E.  S.  Mans- 
field of  Boston,  W.  H.  Conant  of  Washington,  Day  Baker 
of  Boston,  C.  F.  Smith  of  Boston,  George  H.  Jones  of 
Chicago,  J.  S.  Codman  of  Boston,  S.  G.  Thompson  of 
Newark,  N.  J.,  and  others  took  part. 

Insurance  of  Electric  Vehicles 

Mr.  Day  Baker,  chairman  of  the  committee  on  insurance, 
reported  that  during  the  year  the  committee  had  been  suc- 
cessful in  securing  a  10  per  cent  differential  rate  on  liabil- 
ity insurance  in  favor  of  electric  vehicles  as  compared  with 
other  forms  of  motor  cars.  This  rate  has  been  almost 
universally  adopted.  Also,  the  committee  has  obtained 
from  the  New  England  Casualty  Company  a  further  con- 
sideration equivalent  to  practically  a  20  per  cent  differen- 
tial from  the  standard  rates  for  gasoline-driven  automo- 
biles and  trucks.  President  Williams  and  Mr.  Converse  D. 
Marsh,  of  New  York,  commented  on  the  advertising  and 
other  values  of  this  insurance  differential  in  favor  of  the 
electric  vehicle. 

Electric-Vehicle   Educational   Work 

Mr.  Charles  Blizard,  of  Philadelphia,  in  the  absence  of 
Chairman  W.  G.  Pancoast,  read  the  report  of  the  commit- 
tee on  the  establishment  of  courses  of  instruction.  The 
work  in  the  West  Technical  High  School  of  Cleveland  was 
described. 

In  the  discussion  Mr.  E.  M.  Jack.son,  of  Denver,  told  of 
the  educational  work  in  relation  to  electric  vehicles  under- 
taken by  the  Denver  Gas  &  Electric  Light  Company.  This 
subject,  he  said,  is  very  important,  and  he  suggested  that 
a  course  of  battery  and  vehicle  instruction  be  conducted  by 
the  Electric  Vehicle  Association.  Mr.  E.  E.  Witherby,  of 
Chicago,  added  that  the  association  might  undertake  a  cor- 
respondence school  of  this  description  intended  for  the 
practical  benefit  of  young  men  engaged  in  the  business. 
Mr.  E.  W.  Curtis,  Jr.,  of  New  York,  said  that  the  General 
\'ehicle  Company  had  established  a  school  of  that  sort  on 
its  own  initiative.  Mr.  Day  Baker  reported  that  some  of 
the  technical  schools  in  Boston  were  taking  up  the  subject. 
Mr.  H.  E.  Niesz,  of  Chicago,  described  briefly  the  investi- 
gation undertaken  by  the  Chicago  Section,  of  which  he  is 
chairman. 

Prevailing   Rates  and   Facilities  for   Charging 

Mr.  John  F.  Gilchri.st,  of  Chicago,  as  chairman  of  the 
committee,  read  the  report  on  rates  and  charging  stations. 
The  report  was  based  on  data  received  from  128  electric- 
service  companies,  in  answer  to  the  committee's  questions. 
The  average  rates  reported  in  ninety-one  of  the  largest 
cities  of  the  country  were  3.007  cents  per  kw-hr.  for  energy 
furnished  to  public  garages  and  5.338  cents  for  private 
garages.    The  committee  described  the  battery-service  sys- 
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teni,  originated  by  the  Hartford  Electric  Liglit  Company, 
and  expressed  itself  as  genuinely  interested  to  know  what 
the  final  results  of  tliis  plan  would  be.  On  this  system  the 
company  buys,  maintains,  charges  and  installs  in  customers' 
trucks  all  batteries  necessary  for  continuous  operation. 
The  customer  is  relieved  from  all  care  of  batteries.  The 
committee  presented  a  large  amount  of  data  in  the  form  of 
tables  and  curves. 

Messrs.  Harvey  Robinson  of  New  York  City,  L.  L. 
Edgar  of  Boston,  Homer  E.  Niesz  of  Chicago  and  Day 
Baker  of  Boston,  in  a  short  report  on  "What  the  Sections 
Are  Doing,"  told  of  the  work  of  the  local  electrical  vehicle 
associations  in  their  respective  districts. 

Co-OPERATioN    OF    Manufacturers    and    Central 
Stations 

Mr.  E.  L.  Callahan,  of  H.  M.  Byllesby  &  Company,  Chi- 
cago, summed  up  the  advantages  to  be  realized  from  pro- 
motion of  the  use  of  electric  vehicles,  as  viewed  by  both  the 
electric-vehicle  manufacturer  and  the  electric-service  com- 
pany. From  the  standpoint  of  the  electric-vehicle  manu- 
facturer, said  Mr.  Callahan,  the  principal  objects  to  be  at- 
tained through  co-operation  are  greater  satisfaction  among 
vehicle  users,  reduction  of  their  operating  difficulties,  in- 
creased sales  and  advice  concerning  prospective  purchas- 
ers. Through  the  co-operative  effort  the  central  station 
hopes  to  gain  increased  revenue  from  the  sale  of  energy, 
use  of  off-peak  energ)%  the  advertising  which  is  the  result 
of  the  use  of  the  vehicle,  and  the  industrial  and  social 
progress  of  the  community.  The  author  declared  that  the 
rates  of  most  progressive  central  stations  are  already  quite 
fair  for  charging  service.  As  the  result  of  a  recent  study 
of  rates  in  a  city  of  325,000  inhabitants,  the  vehicle-charg- 
ing rate  was  set  at  3.8  cents  per  kw-hr.  for  the  first  1000 
kw-hr.,  with  a  sliding  scale  reduction  thereafter.  Investi- 
gation has  shown  that  the  cost  of  charging  electric  vehicles 
is  seldom  even  10  per  cent  of  the  total  cost  of  operation. 
Comparing  electric  irons  and  electric  trucks  as  central- 
station  revenue  producers,  Mr.  Callahan  declared  that  while 
the  sale  of  a  flatiron  increases  the  company's  annual  gross 
revenue  by  about  three  times  the  price  of  the  iron,  the  elec- 
tric vehicle  increases  the  revenue  only  about  6  per  cent  of 
its  cost.  The  flatiron  produces  a  revenue  equal  to  its 
original  selling  price  in  about  four  and  a  half  months, 
while  the  average  electric  truck  requires  approximately 
seventeen  years  and  a  pleasure  vehicle  twenty-five  years 
to  show  the  same  return. 

Discussion 

A  lively  discussion  ensued  in  which  Messrs.  C.  D.  Marsh, 
of  New  '^'ork  City,  and  S.  G.  Thompson,  of  Newark,  N.  J., 
declared  that  central  stations  should  share  a  large  part  of 
the  expense  of  selling  electric  vehicles,  as  the  revenue 
obtained  from  the  vehicles  is  about  300  per  cent  of  the  cost 
of  getting  the  business.  Mr.  Baker  referred  to  a  "Hand- 
book of  Electric  Vehicles"  which  was  written  by  Mr.  F. 
W.  Smith,  of  New  York,  and  contains  valuable  informa- 
tion and  data.  Mr.  H.  H.  Rice,  of  Indianapolis,  pointed 
out  that  manufacturers  should  explain  the  possibilities  of 
profit  in  the  sale  of  electric  vehicles  to  central  stations  if 
the  latter's  co-operation  is  desired.  He  added  that  the 
electric  vehicle  owes  its  greatest  drawback  to  neglect  in 
the  garage  rather  than  to  its  treatment  on  the  streets. 
Traffic  Problems 

An  interesting  paper  on  "Traffic  Problems  and  the  Auto- 
mobile" was  abstracted  by  the  author.  Dr.  E.  E.  Pratt, 
manager  of  the  Industrial  Bureau  of  the  Merchants'  Asso- 
ciation of  New  York.  The  speaker  referred  to  legislation 
which  has  been  enacted  in  New  York  against  speeding  and 
affecting  street  w^ear.  The  Mc.\neny  ordinance  of  New- 
York  was  discussed  and  commended.  This  ordinance  bases 
vehicle  fees  on  the  weight  per  inch  of  tire  width,  the 
weight  per  wheel,  and  on  the  width  of  car  when  this  ex- 
ceeds 6  ft.  6  in. 


The  Garage  Problem 

Opening  Tuesday  morning's  session,  Mr.  li.  S.  Mansfield, 
Boston,  presented  the  report  of  the  garage  committee, 
whose  purpose  is  to  investigate  garage  conditions  and  to 
attempt  the  arrangement  of  general  local  rates  for  the 
charging  and  care  of  electric  vehicles  throughout  the  coun- 
try. The  committee  suggested  that  some  provision  be  made 
whereby  public  garages  can  obtain  repair  parts  for  electric 
vehicles  at  a  discount.  The  committee  also  reported  the 
receipt  of  100  official  garage  signs  which  will  be  distributed 
among  garages  qualifying  for  recognition.  Reports  from 
local  garage  committees  were  included  ni  the  general  re- 
port. 

Discount  for  repair  parts  furnished  to  public  garages 
was  the  subject  of  the  discussion  which  followed.  Mr.  C. 
K.  Chapin,  Memphis,  Tenn.,  said  that  the  Memphis  Consoli- 
dated Gas  &  Electric  Company  has  been  operating  a  public 
garage  without  any  agency  agreement  regarding  discount  on 
repair  parts  and  at  times  has  therefore  been  forced  to  do 
work  at  a  loss.  Nevertheless,  there  has  been  an  increase  of 
about  300  per  cent  in  the  number  of  passenger  vehicles  and 
about  700  per  cent  in  the  number  of  commercial  cars  in  that 
city.  Mr.  Chapin  believes  that  manufacturers  should  give 
public  garages  a  discount  on  repair  parts  so  as  not  to  dis- 
courage the  sale  of  electric  vehicles,  and  added  that  agents 
in  his  locality  would  be  glad  to  have  the  burden  of  repairs 
carried  by  the  central  station. 

Electric  Vehicles  in  Department- Store  Service 
Features  of  the  garage  equipment  and  vehicle  installa- 
tion of  Gimbel  Brothers'  New  York  department  store  were 
described  in  Mr.  David  F.  Tobias'  paper  on  "The  Electric 
Vehicle  in  Department-Store  Service."  An  interesting 
practice  of  this  store  is  the  custom  of  rebuilding  its  vehi- 
cles each  year  instead  of  merely  overhauling  them.  By 
maintaining  a  stock  room  in  which  repair  parts  are  kept  the 
time  has  been  greatly  reduced  during  which  vehicles  have 
to  be  "shopped"  for  repairs.  Mr.  Charles  A.  Duerr,  man- 
ager of  the  garages  of  Gimbel  Brothers,  who  contributed  in- 
formation for  this  paper,  said  that  the  Gimbel  vehicles  havt 
operated  at  very  small  additional  expense  with  snow  on  the 
ground,  although  gasoline  cars  have  not  done  as  w-ell.  Mer- 
chandise is  transferred  from  the  main  store  to  the  distribut ' 
ing  stations  at  night  with  a  considerable  saving  in  time 
Three  years'  experience  with  electric  vehicles  has  demon- 
strated to  Gimbel  Brothers  that  such  vehicles  are  a  success 
A  discussion  followed  in  which  Mr.  C.  F.  Smith,  Boston 
quoted  data  showing  that  electric  vehicles  require,  on  th< 
average,  only  one  "tow-in"  per  8500  miles  of  service  witl 
an  average  haul  of  1.3  miles,  while  gasoline  vehicles  re 
quire  one  tow-in  per  3000  miles  of  service  with  an  averagi 
haul  of  8  miles. 

Care  of  Vehicle  Batteries 
Extracts  from  a  report  on  vehicle  batteries  made  to  an 
other  association  were  read  by  Mr.  S.  C.  Harris,  of  Nev 
York.  Several  electric-service  companies  have  reportec 
that  there  is  no  apparent  reason  why  negative  plates  shoul' 
not  be  used  a  second  time,  provided  they  have  been  proper! 
cared  for  and  are  not  too  thin.  But  they  should  not  be  S' 
used  unless  in  such  good  condition  that  they  will  not  litni 
the  life  of  the  second  set  of  positives.  The  boosting  0 
vehicle  batteries  should  be  resorted  to  more  frequentl) 
especially  in  w-inter. 

Report  on  Publicity  and  Advertising 
In  his  report  Mr.  F.  W.  Smith,  chairman  of  the  comnm 
tee  on  publicity  and  advertising,  declared  that  a  campaig 
of  such  general  educational  character  as  the  present  on 
is  not  expected  to  produce  many  direct  inquiries.  Thei 
have  been  received,  Ijowever.  approximately  2000  comm, 
nications  as  the  result  of  this  advertising.  These  inquirif 
were  about  evenly  distributed  between  commercial  an 
passenger  cars,  and  they  came  literally  from  every  com< 
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«f  the  globe.  In  the  spring  work  of  1913-1914  campaign 
it  was  early  evident  that  the  activities  of  the  Society  for 
Electrical  Development  would  to  some  extent  interfere 
with  the  collection  of  funds  for  the  campaign  of  the  Elec- 
tric Vehicle  Association.  But,  said  Mr.  Smith,  with  a  few 
■exceptions  all  of  the  larger  central  stations  have  renewed 
their  subscriptions  to  the  fund.  At  the  time  the  commit- 
tee report  was  written  the  total  subscribers  to  the  fund 
numbered  107,  an  increase  of  five  over  last  year.  There 
are  eighty-two  central  stations  contributing,  an  addition 
of  one  over  last  year.  The  battery  and  other  accessory 
manufacturers  number  ten,  or  two  more  than  last  year, 
and  the  vehicle  manufacturers  fifteen,  as  against  thirteen 
last  year.  There  are,  however,  five  within  this  class  who 
have  not  subscribed  to  the  second-year  fund,  making  seven 
new  names  added  to  the  list  of  vehicle  manufacturers. 
The  share  contributed  by  each  of  the  three  classes  stands 
as  follows:  Central-station  companies,  54  per  cent;  bat- 
tery and  accessory  manufacturers,  31  per  cent;  vehicle 
manufacturers,  15  per  cent. 

The  second  advertising  campaign  of  the  Electric  Vehicle 
Association  of  America  involves  an  expenditure  of  $33,- 
422.28,  and  will  be  carried  on  through  five  advertising 
mediums,  namely,  general  magazines,  fashion  and  social 
magazines,  central-station  papers,  automobile  trade  jour- 
nals, and  a  fifth  group  contemplating  the  use  of  three  spe- 
cial papers. 

.\iD  FOR  Purchasers  of  Trucks 

Called  on  by  President  Williams,  Mr.  Hayden  Eames,  of 
Cleveland,  Ohio,  declared  that  the  work  of  trucking  might 
be  done  in  the  future  by  public-service  delivery  corpora- 
tions. Mr.  Eames  then  set  forth  briefly  a  plan  originating 
in  the  fertile  brain  of  Arthur  Williams  relating  to  the 
organization  of  an  equipment  trust  to  assist  business  men 
and  corporations  in  the  purchase  of  electric  trucks.  Manu- 
facturers are  often  reluctant  to  take  money  from  their 
businesses  to  improve  their  transjxjrtation  facilities.  The 
electric-vehicle  equipment  trust  would  advance  the  money, 
securing  itself  by  liens  on  the  equipment.  A  traffic-engi- 
neering bureau  of  the  trust  would  see  that  the  purchases 
were  utilized  to  best  advantage  by  the  users.  A  similar 
plan  is  used  with  success  in  the  purchase  of  railroad  equip- 
ment, and  Mr.  Williams  does  not  see  why  it  would  not 
work  out  in  relation  to  electric  commercial  vehicles. 

Other  papers  presented  and  discussed  at  the  convention 
were:  "The  Merchant,  the  Central  Station  and  the  Elec- 
tric Vehicle,"  by  Mr.  F.  Nelson  Carle;  ''Charging  of  Stor- 
age Batteries  in  Unattended  Garages,''  by  Mr.  Maxwell 
Berry;  "Electric- Vehicle  Salesmanship,"  by  Messrs.  G.  H. 
Kelly  and  E.  J.  Bartlett ;  "Recent  Developments  in  Lead 
Batteries,"  by  Mr.  Bruce  Ford ;  "Tires  for  Commercial 
Electric  Vehicles,"  by  Mr.  F.  E.  Whitney,  and  "Organiza- 
tion," by  Mr.  Ralph  Temple.  Abstracts  of  these  will  appear 
in  a  later  issue. 

Election  of  Officers 

President  Williams  had  appointed  as  the  nominating 
committee,  Messrs.  George  H.  Jones,  of  Chicago;  E.  W. 
Curtis,  Jr.,  of  New  York;  R.  L.  Lloyd,  of  Philadelphia; 
E.  S.  Mansfield,  of  Boston,  and  Charles  Blizard,  of  Phil- 
adelphia. 

On  the  report  of  the  tellers  the  following  officers  were 
declared  to  be  elected  unanimously :  President,  Mr.  Frank 
W.  Smith,  New  York,  United  Electric  Light  &  Power 
Company;  vice-president.  Mr.  John  F.  Gilchrist,  Chicago, 
Commonwealth  Edison  Company;  secretary,  Mr.  Harvey 
Robinson,  New  York,  New  York  Edison  Company ;  treas- 
urer, Mr.  Day  Baker,  Boston,  General  Vehicle  Company; 
incoming  directors,  Messrs.  Arthur  Williams,  New  York, 
New  York  Edison  Company:  W.  P.  Kennedy,  New  York; 
!  W.  G,  Bee,  Orange,  N.  J.,  Edison  Storage  Battery  Com- 
pany; Clare  N.  Stannard.  Denver.  Denver  Gas  &  Electric 
Light  Company. 


On  taking  office.  President  Smith  spoke  feelingly  of  the 
work  of  Past-presidents  Blood  and  Williams.  The  thanks 
of  the  association  were  extended  to  President  Williams  by 
a  rising  vote.  Just  before  adjournment.  Vice-president 
Gilchrist  was  called  upon  for  a  few  remarks.  He  paid  a 
cordial  tribute  to  the  work  of  the  vehicle  manufacturer  and 
said  he  thought  that  in  the  relation  of  manufacturers  and 
central  stations  the  latter  had  rather  the  better  of  the  bar- 
gain. However,  he  hoped  that  a  way  could  be  found  to 
make  service  wagons  for  central-station  companies  at 
lower  first  cost. 

Mr.  Frank  W.  Smith,  who  has  just  been  elected  presi- 
dent of  the  Electric  Vehicle  Association  of  America,  is 
vice-president  of  the  United  Electric  Light  &  Power  Com- 
pany of  New  York  City,  with  which  he  has  been  continu- 
ously identified  for  a  period  of  thirty-three  years,  having 
started  as  an  office  boy  with  its  predecessor,  the  United 
States  Illuminating  Company  in  1880.  Mr.  Smith  was 
born  in  Alden,  N.  Y.,  June  22,  1867,  and  has  been  well 
schooled  in  the  electric  lighting  business,  especially  in  the 
administrative  end.  Starting  at  the  bottom  round,  he  has 
climbed  from  office  boy  to  general  clerk,  to  paymaster,  to 
assistant  auditor,  to  assistant  secretary,  then  to  secretary 
and  finally  to  vice-president.     Upon  him  has  devolved  the 


active  management  of  the  affairs  of  the  United  Electric 
Light  &  Power  Company  for  a  number  of  years.  He  is 
also  a  director  of  the  company  as  well  as  of  the  Brush 
Electric  Illuminating  Company  of  New  York.  He  has 
worked  assiduously  as  chairman  of  the  publicity  and  ad- 
vertising committee  of  the  Electric  Vehicle  Association  of 
America  in  collecting  funds  for  that  work,  and  the  suc- 
cess which  has  attended  the  society's  campaign  is  due  in 
large  measure  to  his  efforts.  Mr.  Smith  belongs  to  the 
Engineers'  Club,  the  Friars'  Club,  the  American  Institute 
of  Electrical  Engineers,  the  New  York  Electrical  Society, 
the  Municipal  Art  Society,  the  American  Museum  of 
Safety  and  the  National  Electric  Light  .Association. 

IlNTERTAINMENT    AND    REGISTRATION 

'{"he  convention  was  well  planned  by  a  large  convention 
committee,  of  which  Mr.  H.  E.  Niesz  was  chairman,  Mr. 
G.  H.  .\tkins  vice-chairman  and  Mr.  W.  J.  McDowell  sec- 
retary. Mr.  L.  E.  Wagner  was  chairman  of  the  sub-com- 
mittee on  entertainment.  The  total  registration  was  351, 
greater  by  100  than  last  year.  Philadelphia,  through  Mr.  R. 
L.  Lloyd,  of  the  Philadelphia  Electric  Company,  invited  the 
association  to  hold  its  next  year's  convention  in  the  City 
of   Brothorlv   Love. 
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Chicag:o  Electrolysis  Ordinance  May  Be  Modified 

By  ;i  vote  of  iwclvc  to  four  the  local  transportation  com- 
mittee of  the  Chicago  City  Council,  after  an  animated  ail- 
day  session  on  Oct.  25,  approved  a  modification  of  the  exist- 
ing electrolysis  ordinance  to  which  the  local  traction  com- 
panies have  been  so  resolutely  opposed.  The  ordinance, 
which  was  adopted  by  the  City  Council  on  July  15.  1912, 
provided  that  there  shall  be  no  drop  in  voltage  between  any 
two  points  on  the  electric-railway  grounded  return  exceed- 
ing a  maximum  of  12  volts.  Further,  between  any  two 
points  on  the  return  1000  ft.  apart  within  a  mile  of  the 
City  Hall  the  drop  shall  not  exceed  the  limit  of  i  volt,  and 
between  any  two  points  on  the  return  700  ft.  apart  outside 
of  this  mile  limit  the  drop  shall  not  exceed  I  volt.  The 
maximum  allowable  drop  before  the  passage  of  the  1912 
ordinance  was  25  volts  between  any  two  points  within  the 
city  limits. 

During  the  present  merger  negotiations  the  Board  of 
Supervising  Engineers,  Chicago  Traction,  was  asked  to 
make  a  report  on  this  subject.  It  reported  that  so  far  as 
it  knew  there  is  no  place  where  the  conditions  imposed 
upon  the  companies  using  grounded  return  circuits  are  so 
severe  as  those  imposed  upon  the  Chicago  electric-railway 
companies  by  the  1912  ordinance. 

The  National  Bureau  of  Standards  at  Washington  has 
also  had  an  expert  in  Chicago  recently  to  advise  on  the  sub- 
ject. As  a  result  of  the  investigations  by  the  representa 
lives  of  the  United  States  government,  the  city  of  Chi- 
cago and  the  Board  of  Supervising  Engineers  it  was  agreed 
that  the  necessary  first  cost  for  the  initial  investment  re- 
quired of  the  companies  to  comply  with  the  1912  ordinance 
would  be  $4,984,424,  provided  the  ordinance  was  inter- 
preted upon  an  average  maximum  load  for  a  fifteen-minute 
period.  Mr.  Palmer,  the  city  electrician,  however,  said  that 
the  net  cost  would  be  about  $3,000,000,  taking  into  con- 
sideration only  the  cost  of  apparatus  not  useful  to  the 
companies  otherwise  than  for  correction  of  electrolysis. 

As  a  result  of  this  situation  the  Board  of  Supervising 
Engineers,  at  the  request  of  the  Council,  suggested  a  com- 
promise plan  which  has  recently  been  approved  by  a  sub- 
committee of  the  local  transportation  committee  of  the 
Council.  This  plan,  drawn  up  by  Mr.  Bion  J.  Arnold, 
chairman   of  the  board,   is  substantially  as   follows: 

The  city  is  to  be  divided  into  three  zones,  and  all  unin- 
sulated electric  return  circuits  are  to  be  so  arranged  that 
the  sustained  maximum  difference  of  potential  between  any 
tw^o  points  on  any  uninsulated  portion  of  the  circuit  shall 
not  exceed  10  volts  in  the  inner  or  congested  zone,  15  volts 
in  the  middle  zone  and  20  volts  in  the  outer  zone.  The 
Board  of  Supervising  Engineers  is  to  have  the  power,  how- 
ever, to  prescribe  limits  from  time  to  time,  notwithstanding 
the  exact  figures  mentioned  in  the  plan.  This  is  to  provide 
for  the  potential  gradient.  It  also  has  the  power  to  in- 
crease the  allowable  drop  in  the  outer  zone  to  25  volts  at 
such  points  as  it  may  deem  advisable  for  the  extension  of 
track  in  outlying  districts  of  the  city  where  the  under- 
ground utilities  are  not  fully  developed.  Within  the 
period  of  two  years  the  provisions  of  the  ordinance  must 
have  been  complied  w-ith  by  the  companies  through- 
out their  entire  railway  systems.  This  is  to  be  ac- 
complished by  the  expenditure  of  not  less  than  $1,000,- 
000  as  directed  by  the  Board  of  Supervising  Engineers, 
if,  in  its  judgment,  this  expenditure  is  considered 
necessary.  The  companies  shall  expend  further  such  addi- 
tional amounts  upon  return  circuits  and  other  electrical 
apparatus  as  the  Board  of  Supcrvisinsj  Engineers  mav  from 
time  to  time  prescribe  in  order  to  prevent  damage  from 
electrolysis. 

The  ordinance  as  passed  by  the  committee  must  be  passed 
by  the  City  Council  and  approved  by  the  Mayor  to  become 
law-.  If  that  is  done,  it  would  seem  to  he  likely  that  similar 
action  will  be  taken  in  the  case  of  the  elevated-railway 
companies  and  the  Chicago  Tunnel  Company. 


Regulations  for  New  Jersey  Utilities 

At  a  hearing  before  the  Board  of  Public  Utility  Com- 
missioners of  New  Jersey  in  Trenton  on  Oct.  21  rules  and 
regulations  for  electrical  supply  utilities  and  for  all  utili- 
ties owning  or  using  poles  and  wires  were  adopted. 
Some  changes  have  been  made  since  the  first  copy  of  the 
rules  was  issued. 

The  third  rule,  as  revised,  will  provide  that  construc- 
tion work  shall  be  in  accordance  with  good  standard  prac- 
tice, rather  than  in  accordance  with  the  recommended  prac- 
tice of  associations.  Each  utility  owning  poles  supporting 
wires  on  public  highways  is  required  on  or  before  Jan.  i> 
191 5,  to  stencil  each  pole  with  identifying  marks  or  num- 
bers. Each  pole,  post,  tower  or  other  structure  used  for  the- 
support  or  attachment  of  wires,  guys  or  lamps  must  be- 
inspected  by  the  utility  with  sufficient  frequency  to  deter- 
mine in  each  case  the  necessity  for  replacement  or  repairs. 

The  fluctuation  in  voltage  on  lighting  circuits  shall  not 
vary  between  sunset  and  11  p.  m.  for  a  period  exceeding- 
five  minutes  more  than  3  per  cent  above  or  below  th^ 
standard  voltage,  although  causes  beyond  the  control  of  the 
utility  shall  not  constitute  a  violation. 

Each  utility  supplying  electrical  energy  for  incandescent 
illumination  shall  inspect  in  a  general  w-ay  the  incan- 
descent lamps  of  each  consumer  to  whom  free  renewals  are 
supplied  at  least  once  every  two  years  and  render  consumers 
reasonable  assistance  in  securing  incandescent  lamps  best 
adapted  to  the  service  rendered. 

Each  utility  shall  furnish  to  any  prospective  customer 
on  request  a  statement  of  the  kind  or  kinds  of  service  avail- 
able. Where  unusual  conditions  prevail  information  shaU 
be  given  as  to  the  conditions  under  which  efficient  and 
satisfactory  service  may  be  secured. 

Whenever  any  transformers,  high-tension  insulators  or 
other  appliances  are  removed  from  the  system  for  any  rea- 
son they  must  be  inspected  before  being  reinstalled. 

A    utility   may   refuse   to   connect    with    any   customer's 
wiring  when  it  is  not  in  accordance  with  the  provisions  of 
the  National  Electrical  Code,  when  the  certificate  of  the 
underwriters  or  the  local  inspection  bureau  has  not  been 
issued,  or  w-hen  the  wiring  is  defective  under  the  rules  of  ' 
the  utility.     The  rules  contained  in  the  1913  edition  of  the  ' 
National    Electrical    Code    regarding    grounding    of    sec 
ondnries   are   adopted    for   all    new   construction. 

Utilities  shall  furnish  customers  supplied  with  energ 
on  a  measured  basis  with  electric  meters  and  such  ser^■i^■ 
appliances  as  are  customarily  furnished.  Any  utility  no 
furnishing  service  through  meters  owned  by  customer 
must  arrange  to  take  them  over  by  Jan.  i,  1914,  and  there 
after  own  and  maintain  all  service  meters.  Detailed  dircc 
tions  for  the  testing  of  watt-hour  meters  are  given. 

An    electric   meter   may   be  considered   correct   when  it 
noes  not  show,  in  comparison  with  standards  approved  '' 
the  commission,  an  error  greater  than  4  per  cent  on  tl 
light  load  or  heavy. load.     The  normal  load  shall  be  coi 
sidered  as  the  following  percentage  of  full  connected  load 
Ca)    Residence  and   apartment  lighting,  25  per  cent:   (t 
elevator   service,   40   per   cent;    (c)    factories    (individu.it 
drive),   churches  and   offices,   45   per  cent;    (d)    factories 
Cshaft  drive),  theaters,  clubs,  entrances,  hallways  and  gei- 
eral  store  lighting,  60  per  cent;   (e)   saloons,  restaurani- 
punips,  air  compressors,  ice  machines  and  moving-picturi 
theaters,  70  per  cent;   (f)   sign  and  window  lighting  and 
blowers,  100  per  cent. 

Each  utility  supplying  electricity  shall  equip  itself  with 
a  rotating  standard  test  meter  of  suitable  range.  It  shall 
provide  a  house  or  switchboard  type  meter,  or  meters  of 
suitable  capacity  to  be  used  only  for  checking  the  rotating 
standards.  This  check  should  be  made  at  least  every  week 
w  hen  the  standard  is  iij  service.  Utilities  supplying  direct 
current  or  having  already  other  test  apparatus,  or  small 
utilities  having  less  than  100  meters,  may  apply  to  the  com- 
n:i.ssion  for  a  modification  of  this  rule. 
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A  complete  record  is  to  be  kept  of  all  periodic  tests  and 
tests  on  old  meters  brought  in.  Each  utility  having  more 
than  500  meters  shall  report  monthly.  Utilities  having  less 
than  500  meters  shall  report  quarterly. 


Public  Service  Commission  News 

Indiana   Commission 

The  \'alparaiso  Lighting  Company  has  filed  with  the 
Public  Service  Commission  of  Indiana  a  complaint 
against  the  city  of  Valparaiso  and  the  Citizens'  Mutual 
Light,  Heat  &  Power  Company  of  that  city.  The  latter 
company  is  inoperative  now  but  threatens  to  begin  opera- 
•tions  as  soon  as  the  City  Council  allows  a  franchise. 

The  case  will  test  the  section  of  the  Indiana  law  which 
•provides  that  the  commission  must  issue  a  certificate  of 
convenience  and  necessity  before  a  competing  utility  plant 
may  be  installed.  The  complaint  declares  that  notwith- 
standing the  provisions  of  the  commission  act  and  not- 
withstanding there  has  not  been  secured  from  the  commis- 
sion a  declaration  that  public  convenience  and  necessity 
require  a  second  public  utility  in  Valparaiso,  the  city, 
through  its  Mayor  and  Common  Council,  has  claimed  the 
right  to  grant  to  the  Citizens'  Mutual  Light,  Heat  &  Power 
Company  a  franchise,  and  has  in  like  manner  claimed  the 
right  to  enter  into  a  contract  with  the  Citizens'  company 
for  street  lighting  for  a  period  of  ten  years. 

The  petitioner  points  out  that  it  has  been  ready  at  all 
times  to  supply  any  or  all  electric  energy  needed  either  for 
private  or  municipal  consumption. 

The  Public  Service  Commission  has  been  asked  to  make 
physical  valuations  of  electrical  and  other  utility  proper- 
ties at  Terre  Haute  and  Vincennes. 

Missouri  Commission 

The  Public  Service  Commission  of  Missouri  has  issued 
an  order  prescribing  the  form  and  governing  the  filing  and 
publication  of  schedules  of  rates  of  electrical  corporations 
and  municipalities.  The  order  provided  that  schedules 
should  be  filed  not  later  than  Oct.  15  showing  rates  for 
every  kind  of  service  in  force  on  April  15.  1913,  together 
with  supplements  covering  changes  authorized  by  the  com- 
mission, if  any,  since  that  date. 

The  order  states   that   full   compliance  will   be   expected 
from   oflScials   of   corporations   and   municipalities    in   each 
(  instance.    The  commission  defines  the  flat  rate,  the  uniform 
meter  rate,  the  demand  rate,  the  two-charge  rate,  the  three- 
charge  rate,  the  block  rate,  the  step  rate  and  the  consum- 
.  er's  output  rate.    It  says  that  these  methods  of  charge  may 
,  be  combined  with   various   wholesale   discounts,   minimum 
guarantees,  etc.,  but  the  fact  that  they  are  listed  does  not 
necessarily  imply  that  they  are  in  accord  with  the  public 
service  commission  law,  or  that  any  or  all  of  them  have 
been  or  will  be  sanctioned  by  the  commission. 

A  provision  in  a  schedule  that  certain  things  may  or  may 
not  be  done  according  as  the  manager  or  some  other  offi- 
cial may  direct  is  objectionable  and  will  subject  the  sclied- 
,ule,  when  tendered  for  filing,  to  rejection. 
;  Massachusetts  Commission 

The  Supreme  Judicial  Court  has  received  an  appeal 
signed  by  ex-Governor  Morgan  G.  Bulkelcy  of  Connecti- 
cut and  others  against  the  recent  order  of  the  Public  Serv- 
ice Commission  approving  the  issue  of  convertible  deben- 
ture bonds  by  the  New  York,  New  Haven  &  Hartford 
Railroad  to  the  amount  of  $67,552,000.  One  of  the  prin- 
:ipal  reasons  for  the  appeal  is  that  the  company  has  a 
present  indebtedness  of  $202,844,450,  and  it  is  contended 
:hat,  since  as  a  guarantor  for  obligations  it  is  liable  for 
;he  further  sum  of  $79,648,900,  the  allowance  by  the  com- 
nission  of  the  issue  is  illegal.  The  appeal  is  taken  to  the 
;ourt  under  Section  27,  Chapter  784,  Acts  of  1913,  by  which 
he  commission  was  established. 


Current  News  Notes 

Wireless  Between  America  and  Asia. — The  first  com- 
mercial message  handled  by  wireless  between  America  and 
.Asia  was  transmitted  Oct.  2-j  from  the  United  States 
.\rmy  Signal  Corps  station  at  Nome,  Alaska,  to  the  Rus- 
sian government  station  at  Anadyr,  Siberia. 

*  *     * 

Municipal  Purchasing  and  Testing  Department  for 
Ontario. — The  Municipal  Electric  Association  has  ap- 
proved the  organization  of  a  purchasing  and  testing  de- 
partment to  be  controlled  by  the  Hydro-Electric  Power 
eommission  of  Ontario  for  the  purpose  of  supplying  the 
various  municipalities  with  necessary  equipment  at  mini- 
mum rates. 

*  *     * 

Durham,  N.  C,  to  Erect  Large  Electric  Sign. — The 
Commercial  Club  of  Durham,  N.  C,  is  hunting  for  a  slo- 
gan or  a  short  sentence  to  be  displayed  on  a  large  electric 
sign  which  it  proposes  to  erect  in  order  to  advertise  the 
city.  A  prize  of  $50  in  gold  is  oflfered  for  the  slogan,  the 
contest  closing  Nov.  5.  Durham  has  a  population  of 
27,000  and  is  a  great  tobacco  center. 

*  *     * 

Grounding  Secondaries  in  Winnipeg. — Public  Utili- 
ties Commissioner  Robson  is  making  an  investigation 
of  the  merits  and  demerits  of  the  grounded  secondary  sys- 
tem of  distribution,  and  has  requested  the  Winnipeg  Elec- 
tric Railway  Company  and  also  the  light  and  power  depart- 
ment of  the  city  of  Winnipeg  to  show  cause  why  they 
should  not  be  compelled  to  adopt  a  grounded  secondary 
system. 

*  *     * 

Missouri  Utilities. — According  to  the  Public  Service 
Commission  of  Missouri,  there  are  109  municipally  owned 
plants  in  that  State  furnishing  water,  gas,  electricity  and 
heat.  The  total  number  of  companies  engaged  in  the 
manufacture  and  distribution  of  gas,  electricity,  water  and 
heat  is  312.  None  furnishes  all  these  commodities,  but  a 
number  furnish  two  or  more.  The  commission  will  soon 
begin  the  collection  of  information  touching  the  rates  of 
service  furnished  by  these  plants. 

*  *     * 

Floating  Power  House  at  Jeffersonville.  Ind. — The 
city  oflScials  of  Jeffersonville,  Ind.,  recently  witnessed  the 
test  of  a  small  installation  of  hydroelectric  machinery  car- 
ried on  a  barge  moored  in  the  Ohio  River  near  that  point. 
The  floating  power  plant  consisted  of  an  endless  chain  of 
paddle-wheels  which  when  lowered  into  the  water  was  pro- 
pelled by  the  current  of  the  stream  and  drove  a  small  gen- 
erating unit.  The  apparatus  used  was  of  inconsiderable 
size  and  developed  only  a  few  horse-power.  Experienced 
men  who  have  studied  the  river  in  that  vicinity  for  years 
are  still  skeptical,  declaring  that  in  certain  seasons  the 
current   is   insufficient   to  drive  the  paddle-wheels. 

*  *     * 

Electric  Spanker  in  West  Virginia  Schools. — Two 
schools  of  Huntington,  W.  Va.,  where  the  discipline  has 
always  been  gaged  by  the  strength  of  the  instructor's  arm, 
have  been  transformed  by  means  of  an  electric  spanker 
into  institutions  of  learning  with  the  best  average  deport- 
ment of  all  the  schools  in  that  city,  according  to  Superin- 
tendent M.  Foulke.  A  day  or  so  after  the  school  season 
began  a  carpenter  and  an  electrician  appeared  at  one  of 
the  schools  and  began  the  installation  of  a  spanker  in  a 
small  anteroom.  The  device  delivers  about  five  short 
sharp  blows  a  second  and  worked  so  well  in  one  school 
that  it  was  installed  in  another.  According  to  Superin- 
tendent Foulke,  since  the  "persuaders"  have  been  installed 
and  their  characteristics  have  become  known,  not  one  un- 
ruly pupil  can  be  found  in  either  school. 
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Maiiunekv  for  Dredging  Toronto  Harbor  to  Be 
Operated  Iu.ectruai.i.y. — All  machinery  to  be  used  in 
deepening  the  'i'oronto  Harbor  will  be  operated  by  elec- 
tricity. The  Canadian  Stewart  Company,  which  has  con- 
tracted to  do  the  work  for  some  $10,000,000,  has  asked  the 
Toronto  Electric  Light  Company,  Ltd.,  and  the  Toronto 
Hydro-Electric  System  to  quote  prices  for  the  supply  of 
from  7000  hp  to  8000  hp.  On  account  of  its  simplicity, 
the  contractors  propose  to  substitute  electricity  for  steam 
in  the  operation  of  dredges,  pumps  and  other  machinery. 
Work  will  commence  next  spring  and  three  large  dredges 
will  be  used.  The  smallest  dredge  will  require  1250  hp 
and  the  work  will  extend  over  five  years.  The  Toronto 
Hydro-Electric  System  obtained  the  contract  for  supply- 
ing the  energy. 

*  *     * 

Analyses  of  Coals. — Bulletin  22  of  the  Bureau  of 
Mines,  entitled  "Analyses  of  Coals  in  the  United  States," 
is  a  valuable  contribution  to  the  literature  on  coal.  It 
contains  descriptions  of  mine  and  field  samples  collected 
(luring  a  period  of  six  years  and  has  been  compiled  by 
Mr.  N.  W.  Lord,  with  chapters  by  Messrs.  J.  A.  Holmes, 
director  of  the  Bureau  of  Mines;  F.  M.  Stanton,  A.  C. 
Fieldner  and  Samuel  Sanford.  The  volume  contains  in- 
formation regarding  the  character  of  the  coal,  the  impuri- 
ties in  the  beds  sampled  and  the  nature  of  the  roof  and 
the  floor  of  the  beds,  and  gives  supplementary  details  with 
reference  to  the  output  of  the  mine,  the  method  of  mining 
and  preparing  the  coal  and  the  chief  uses  to  which  the 
coal  is  put  that  may  be  of  assistance  to  government  engi- 
neers or  purchasing  agents  and  others  in  preparing  specifi- 
cations and  awarding  contracts  for  fuel.  With  about  a 
thousand  pages  of  reading  matter,  arranged  geographic- 
ally according  to  counties  and  cities,  a  bibliography,  a  list 
of  Bureau  of  Mines  publications  on  fuel  technology  and 
a  most  complete  index  that  gives  the  names  of  places  at 
or  near  which  the  samples  described  were  collected,  this 
comprehensive  work  will  be  found  of  much  value  to  all 
interested  in  the  subject.  It  has  been  issued  by  the  De- 
partment of  the  Interior,  Bureau  of  Mines.  Washing- 
ton, D.  C. 

*  *     « 

SOCIETY  MEETINGS 
Meeting  of  the  Industrial  Electrical  Engineering 
Society  of  Detroit. — At  the  meeting  of  the  Industrial 
Electrical  Engineering  Society  of  Detroit  at  the  Adcraft 
Club  on  Oct.  24,  Mr.  W.  J.  Fitzgerald,  of  the  Detroit  Edi- 
son Company,  read  a  paper  on  "Electric  Motors." 

*  *     * 

Meeting  of  Radio  Engineers. — At  a  meeting  of  the  In- 
stitute of  Radio  Engineers  which  will  be  held  on  the  even- 
ing of  Nov.  5  at  Fayerweather  Hall,  Columbia  University, 
New  York,  Dr.  Lee  De  Forest  will  speak  on  "The  .\udion- 
Detector  and  Amplifier."  Anyone  interested  in  the  sub- 
ject is  invited  to  attend. 

*  *     * 

New  York  Electrical  Society. — Mr.  L.  A.  Hawkins,  of 
the  research  laboratory  of  the  General  Electric  Company, 
delivered  a  lecture  on  "The  Place  of  America  in  Scientific 
Research  Work"  before  the  New  York  Electrical  Society 
on  Oct.  23.  The  high-efficiency  nitrogen-filled  tungsten 
filament  lamp  was  described  and  shown  in  use. 

*  *     * 

Meeting  of  Boston  Edison  Company  Section,  N.  E. 
L.  A. — The  Boston  Edison  Company  Section  of  the  Na- 
tional Electric  Light  .-Xssociation  held  its  annual  meeting 
on  Oct.  21,  the  following  officers  being  elected  for  1913-14: 
President.  Mr.  T.  W.  Cowles;  vice-presidents.  Messrs.  C. 
H.  Crockett  and  C.  E.  Greenwood ;  secretary.  Mr.  J.  T- 
Buckley:  treasurer,  Mr.  C.  H.  Miles.  Messrs.  W.  H.  Cole 
and  C.  S.  Hadawav  were  added  to  the  executive  committee. 


A  paper  by  Mr.  D.  B.  Rushmore,  of  the  General  Electric 
Company,  was  read  describing  the  use  of  electricity  in  the 
construction  of  the  Panama  Canal  and  plans  for  its  appli- 
cation in  the  permanent  service  of  the  great  waterway. 
Mr.  T.  E.  Pevard  then  gave  a  talk  upon  the  new  load-dis- 
patching facilities  of  the  Boston  Edison  system,  which  arc 
to  be  completed  within  about  two  months. 

*  *     * 

Dinner  of  the  Duquesne  Light  Company's  Section, 
N.  {'-.  L.  A. — The  monthly  dinner  of  the  Duquesne  Light 
Company's  Section  of  the  National  Electric  Light  Associ- 
ation was  held  at  the  Colonial  Annex  Hotel,  Pittsburgh, 
last  week,  more  than  300  members  attending.  Mr.  Henry 
W.  Pennywitt,  chief  of  the  local  weather  bureau,  ex- 
plained the  equipment  and  workings  of  the  bureau,  and 
motion  pictures  were  shown  of  the  last  annual  dinner  of 
the  section,  held  at  Homestead  Park  last  sunnner. 

*  *     * 

Electric  Club  of  Chicago. — At  a  well-attended  meeting 
of  the  Electric  Club  of  Chicago  on  Oct.  23  Messrs.  C.  W. 
Forbrich,  F.  W.  Harvey  and  F.  P.  Vose  were  appointed  a 
committee  to  see  if  it  be  practicable  to  devise  some  modest 
death-benefit  association  as  an  auxiliary  to  the  club.  Mr. 
W.  J.  McDowell,  secretary  of  the  Chicago  Section  of  the 
Electric  X'ehicle  Association,  invited  the  club  to  attend  the 
Chicago  convention  of  that  association.  Mr.  D.  J.  Cart- 
wright,  of  Phillipsburg,  N.  J.,  president  of  the  Association 
of  Railway  Electrical  Engineers,  was  present  as  the  guest 
of  the  club  and  made  a  few  remarks.  The  remainder  of 
the  meeting  was  devoted  to  home-talent  entertainment. 
There  were  violin  and  flute  solos  by  Messrs.  W.  S.  Taussig 
and  George  C.  Keech  respectively  and  humorous  speeches 
by  Messrs.  James  H.  Delany  and  Perr>-  R.  Boole. 

*  *     * 

Meeting  of  New  York  Companies'  Section,  N.  E.  L.  ' 
A. — The  first  fall  meeting  of  the  New  York  Companies' ' 
Section  of  the  National  Electric  Light  Association  was 
held  at  the  Edison  Auditorium  Oct.  20.  Mr.  Joseph  B. 
McCall,  president  of  the  N.  E.  L.  A.  and  of  the  Philadel- 
phia Electric  Company,  was  present,  and  after  a  short 
address  on  association  affairs  conferred  the  Doherty  Gold 
Medal  upon  Mr.  T.  F.  Bludworth,  of  the  New  York  Edi- 
son Company.  This  medal  was  awarded  for  the  best  paper 
presented  before  a  company  section  during  the  year  1912 
and  was  won  on  a  paper  entitled  "Adaptability  to  Serv- 
ice." Mr.  H.  M.  Edwards,  chairman  of  the  section,  then 
introduced  Mr.  W.  W.  Freeman,  recently  appointed  execu- 
tive officer  of  the  street  railway,  gas  and  electric  light  in- 
terests in  Cincinnati,  who  told  in  an  intensely  interesting 
manner  some  of  his  experiences  while  on  a  recent  trip 
through  Mexico. 

*  ♦     * 

New  Jupiter  and  Mercury  Greeted  with  Enthusia^' 
— The  weekly  luncheon  of  the  St.  Louis  Leag^ue  of  EU 
trical  Interests,  Jovian  Chapter,  on  Oct.  22  was  turned  into 
a  home-coming  celebration  in  honor  of  the  New  Jupiter,; 
Mr.  W.  N.  Matthews,  and  the  re-elected  Mercury,  Mr.  EDI 
C.  Bennett,  both  of  St.  Louis.     The  meeting  was  held  in 
the   City   Club   of   St.    Louis   and    165   members  attended! 
Messrs.  Matthews  and  Bennett,  who  were  elected  to  their, 
positions  in  the  Jovian  Order  in  New  York  on  Oct.  15,  had 
a  very  cordial  reception.     Speeches  were  made  by  Messrs. 
Arthur  H.   Halloran.   of   San   Francisco,   managing  editor 
of  the  Journal  of  Electricity,  Fewer  and  Gas;  A.  C.  Ein 
stein,  vice-president  of  the  Union  Electric  Light  &  Power 
Company;  H.  J.  Pettingill.  president  of  the  Southwestern 
Telegraph  &  Telephone  Company ;  W.  A.  Layman,  presi- 
dent   of    the    Wagner    Electric    Manufacturing   Company 
Frank  D.  Beardslee,  Union  Electric  Light  &  Power  Com 
pany;   Frank  Adam.  Mr.  Matthews  and  others.     The 
tendance  was  the  largest  recorded   in  the  history  of  '■ 
leaeiie. 


Hydroelectric  Station  on  the  Auglaize  River 


Low-head  development  in  the  flat  lands  of 
the  Maumee  River  Valley  in  Ohio — Features 
of  the  generating  and  switching  equipment 


THE  engineering  possibilities  of  lo\v-lie;iil  liydraulic 
developments  in  an  almost  level  country  have 
again  been  demonstrated  in  the  flat  valley  of  the 
Maumee  River  in  western  Ohio  by  the  construction  on  the 
Auglaize  River,  one  of  the  .Maumee's  main  tributaries,  of 
the  first  hydroelectric  station  of  the  Auglaize  Power  Com- 
pany. The  city  of  Defiance,  Ohio,  4  miles  down  stream, 
is  the  nearest  railroad  station  to  the  development  and  was 
the  point  to  which  all  of  the  material  used  in  the  erection 
of  the  plant  had  to  be  shipped.  This  lack  of  railroad  facili- 
ties made  the  problem  of  transporting  material  no  simple 
one,  and  some  of  the  heavier  pieces  of  machinery  were 
hauled  to  the  site  of  the  station  by  means  of  a  traction 
engine  hitched  to  heavy  wide-tired  wagons. 

State  of  the  Development 

The  present  Auglaize  development  was  begun  in  191 1  and 
was  completed  in  1912.  Supplementing  the  station  about 
to  be  described  three  more  hydroelectric  plants  and  one 
steam  auxiliary  station  are  now  being  planned.  At  the 
site  of  the  power  house  and  dam,  as  well  as  for  many 
miles  upstream,  the  river  banks  rise  abruptly  to  an  approxi- 


mate height  uf  30  ft.,  affording  an  excellent  natural  basin 
for  impounding  water  in  the  periods  of  maxinmm  river  flow. 

About  five  months  after  the  present  station  had  been 
placed  in  operation  the  memorable  floods  of  March,  1913, 
swept  down  upon  the  dam  and  headworks.  At  the  period 
of  greatest  flow  water  12  ft.  deep  was  rushing  over  the 
spillway,  while  the  difference  in  head  caused  by  the  22-ft. 
dam  in  the  river's  path  was  but  2  ft.  With  this  tremend- 
ous stream  flow  the  water  ran  over  the  top  of  the  river 
bank  at  the  end  of  the  dam  farthest  from  the  station,  wash- 
ing away  the  earth  which  backed  up  the  retaining  wall. 
This  light  concrete  wall  held  for  several  hours,  but  when 
finally  the  supporting  earth  had  been  removed  it  crumbled 
before  the  torrent  and  gave  the  water  a  path  around  the 
end  of  the  dam.  The  break  did  not  noticeably  affect  the 
level  of  the  river  at  Defiance,  although  with  the  news  of 
the  failure  consternation  spread  among  the  city's  inhabit- 
ants. The  loss  of  both  the  impounded  water  and  the  nat- 
ural stream  flow  during  the  time  taken  for  repairs  was, 
however,  the  cause  of  a  considerable  period  of  enforced 
idleness  at  the  station. 

The   break   has   since   been   repaired   and   a   cut   is  being 


FIG.     I MAIN     GE.NEKAIOK     ROU.M,     AUGLAIZE     POWER     COMPANY,    LOOKING    TOWARD    SWITCHBOARD 
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(lrc(lj,'i'(l  from  the  large  government  reservoir  near  St. 
Mary's,  Oliio,  which  will  add  a  flow  of  700  cu.  ft.  per 
second  to  the  stream.  It  is  said  that  with  this  concession 
added  to  the  natural  stream  flow  sufTicient  water  will  be 
available  to  operate  two  of  the  station  units  at  all  times. 
Hope  is  also  expressed  that  in  the  near  future  contracts 


.\  lloatinj;  Ijuoin  has  liccn  placed  at  a  sharp  angle  fron: 
the  outboard  corner  of  the  power  house  to  the  bank  of  th« 
river  to  deflect  large  floating  masses  of  debris  and  ice  tc 
the  Tainter-gate  openings.  Iron  screens  at  each  wheel  in- 
take are  depended  upon  for  intercepting  the  smaller  rivei 
trash.     As  will  be  seen   from  the  plan  of  the  generating 


FIG.    2 — PLAN    OF    GENERATING    ROOM,    AUGLAIZE    POWER    COMPANY,    PLANT    NO.    I 


will  be  consunmiated  which  will  allow  secondary  power 
from  the  remainder  of  the  station  to  be  delivered  over  a 
transmission  line  to  Toledo  during  a  portion  of  the  year. 

Dam  and  Headworks 
The  dam,  which  was  built  bv  the  Ambursen  Hydraulic 


room  of  the  station  (Fig.  2)  the  gates  are  hoisted  from  ; 
lo-ft.  gatehouse  running  the  full  length  of  the  station  or 
the  upstream  side.  The  hoisting  mechanism,  also  shown  ii 
Fig.  2.  is  driven  by  a  4.5-hp  motor  taking  energy  from  oni 
of  several  outlets  in  the  wall  along  the  track.  There  an, 
in  all  eleven  gates — two  for  each  generator  and  one  for  thi 
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Fir,.     3 — TURIIO-EXCITEK     .VNl)     MOTOR-DRIVEN     OIL     PUMPS 

Company,  is  made  up  of  twenty-five  15-ft.  bays,  with  a 
total  length  of  375  ft.  Three  Tainter  gates,  each  30  ft. 
wide,  and  the  main  generating  room  of  the  power  house, 
145  ft.  long,  are  also  built  across  the  bed  of  the  stream  and 
form  part  of  the  dam.  At  this  point  the  river  is  610  ft. 
wide,  and  under  normal  conditions  the  dam  furnishes  an 
effective  head  of  26  ft. 


':'■--    4--'JlL    sWlTCUEb    IN     1U'_.;-.L;:-     N  -    H00» 

exciter  unit.     The  gate  hoist  is  able  to  raise  a  single  ga 
in  about  fifteen  minutes. 

Generating  Equipment 
The  generating  equipment  of  the  station  consists  of  !• 
.\llis-Chalmers    looo-kva,   2300-volt,   25-cycle,   three-pha 
V-connected.  revolving-field  alternators  spaced  in  a  sin 


■  down  the  middle  of  the  plant  at  a  distance  of  23.5  ft. 
ween  centers.  The  vertical  turbine  wheels,  which  run 
1  speed  of  94  r.p.m.,  measure  9  ft.  in  diameter,  and  each 
equipped  with  twenty  buckets.  All  wheels  are  of  the 
E;Ie-runner  type  and  the  weight  of  the  rotating  element 
:arried  by  a  hung  bearing  .-^hown  at  the  top  of  the  ma- 


tion  motors  and  are  capable  of  producing  125  kw  and  75 
kw  respectively.  All  of  the  exciters  are  wired  so  that  they 
may  be  switched  to  a  common  bus  from  which  energy  is 
distributed  to  the  field  windings  of  the  alternators.  A  40- 
ton  crane  built  by  the  Northern  Engineering  Works,  De- 
troit,  Mich.,  serves  all  portions  of  the  generating  room. 


-POWER    HOUSE, 
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FIG.     9 — WATER    FLOWING    AROUND    THE    END    OF     DAM     AFTER 
THE  FLOOD 


nes.  Three  guide  bearings  spaced  along  the  vertical 
ft  keep  the  rotating  parts  in  alignment.  Both  the  main 
rings  and  the  guide  bearings  are  water-cooled.  With 
water  level  at  the  spillway  crest  a  22-ft.  head  is  ob- 
lable  at  the  wheels. 
"he  turbine  bearings  are  oiled  from  the  floor  of  the  sta- 

1  by  an  automatic  pump  which  supplies  hard  oil  at  pres- 
es  varying  from  2000  lb.  to  300  lb.  per  sq.  in.     A  pres- 

2  relay  in  the  oil  system  controls  the  automatic  starter 
:he  motor-driven  oil  pump.  The  turbine  governors  are 
'supplied  with  oil  at  160  lb.  pressure  from  a  central  oil- 
(.^sure  system.  The  two  25-cycle,  220-volt,  40-hp  motors 
fing  this  apparatus  are  automatically  started  and  stopped 
•the  pressure  variations  of  the  system.  Two  motor- 
^:en  pumps  supply  water  at  a  pressure  of  40  lb.  to  the 


Two  low-pressure  steam  boilers  heat  the  station  in  winter 
and  also  furnish  steam  for  heating  and  other  purposes  in 
the  homes  of  the  station  operators  which  have  been  built 
on  the  river  bank  about  100  yd.  from  the  power  house.  In 
case  of  the  entire  disablement  of  the  water-driven  equip- 
ment, steam  may  be  taken  from  these  boilers  to  drive  a 
small  horizontal  engine  belted  to  a  direct-current  generator, 
rated  at  172  amp  at  125  volts. 

For  stepping  up  the  voltage  as  the  energy  leaves  the  sta- 
tion destined  for  Maumee  five  three-phase,  looo-kva,  2300/ 
34,600-volt,  25-cycle,  composite-type  transformers  have 
been  installed.  These  water-cooled  units  were  furnished 
by  the  General  Electric  Company  and  have  both  their  pri- 
mar}'  and  secondary  windings  connected  in  delta.  The 
transmission    line    to    Defiance    is    supplied    through    three 


FIGS.    6,    7    AND    8 TRANSMISSION-LINE    A-FRAME    AND    STRAIN   TOWERS    IN    PROCESS  OF  ERECTION 


fai  formers  and  generator  bearings  and   for  other  gen- 
:raliurposes. 

1:  exciter  equipment  is  divided  into  three  units,  one 
"  'iich  is  a  125-kw,  125-volt  machine  driven  by  a  ver- 
ica  vaterwheel  of  the  same  type  as  the  large  units.  This 
;xcir  is  used  only  when  the  water  supply  is  plentiful. 
'nether  two  units  are  driven  by  25-cycle,  2300-volt  induc- 


single-phase,  2300/6600-volt,  400-kva  Allis-Chalmers  trans- 
formers which  are  also  connected  with  windings  in  delta. 
The  local  alternating-current  supply  required  by  the  sta- 
tion lighting  and  auxiliaries  and  by  the  lighting  in  the 
operators'  houses  is  furnished  through  three  single-phase, 
125-kw,  2300/220/1 1  o-volt,  delta-to-delta  transformers. 
Each  of  the  main  banks  of  transformers  feeding  the  line 
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to  Maumee  is  protected  on  the  transmission-line  side  by 
aliiminum-ccil  lightning  arresters  designed  for  use  on 
circuits  operating  at  6o,odo  volts.  On  the  Defiance  line 
13,000-volt  arresters  of  the  same  type  are  used. 

SwiTCIlnOARD     AND     SWITCHING     EQUIPMENT 

In   the  combination   panelboard  and  benchboard   located 


FIG.    10 SWITCH  HOARD  GALLERY 

on  an  elevated  gallery  at  the  south  end  of  the  generating 
room  is  centered  the  control  of  the  entire  station.  Small 
synchronizing  motors  on  the  governor  stands  are  controlled 
from  the  benchboard  so  that  any  machine  may  be  started, 
brought  up  to  speed  and  with  the  aid  of  remote-controlled 
switches  may  be  placed  on  the  busbars  by  a  single  operator 
on  the  switchboard  gallery.  All  remote-control  switches 
are  of  the  solenoid  type.  By  proper  switching  from  the 
benchboard  it  is  possible  to  obtain  any  combination  of  ma- 
chines or  transformers  desired  by  the  operator.  Of  the 
eleven  panels  which  go  to  make  up  the  board,  three  are 
exciter  panels,  three  are  meter  panels,  three  switching  and 
relay  panels,  one  carries  the  Tirrill  regulator,  and  one 
serves  for  switching  the  local  load.  The  exciter  panels 
carry  the  remote-control  starters,  field-rheostat  handles  and 


l\ 

1 

lijljii'                          .a 

m 

1 

ii 

i 

iiHil 

,4HiU 

FIG.    II CO.MPOSITE   TRANSFORMER 

instruments.  The  rheostat  resistors  are  mounted  back  of 
the  board.  The  three  meter  panels  are  fitted  with  one  alter- 
nating-current voltmeter,  an  ammeter,  a  wattmeter  and  a 
direct-current  field  ammeter  for  each  waterwheel  unit. 
The  main  ammeter  and  voltmeter  are  arranged  so  that  they 
may  be  switched  to  read  respectively  current  in  any  phase 


and  voltage  between  any  two  legs  of  the  line.  On  th< 
panels  are  also  provided  ammeters  for  measuring  outgoi 
current.  At  the  middle  and  above  the  board  an  electi 
static  ground  detector  is  supported  on  an  iron  standa 
Both  synchroscope  and  synchronizing  lamps  are  used  i 
paralleling  the  machines  on  the  buses.  The  output  of  ca 
generator  is  measured  and  recorded  by  five  recording  wa 
meters,  these  instruments  being  placed  on  the  rear  of  t 
switchboard. 

The  extensive  switching  facilities  provided  at  this  S! 
tion  allow  any  piece  of  the  apparatus  or  any  portion  of  t 
wiring  to  be  cut  out  of  the  circuit.  The  most  spectacul 
switching  installation  in  the  station  is  found  in  the  ro< 
above  the  transformers,  where  six  sets  of  70,000-volt,  thrt 
phase  remote-control  oil  switches  are  located.  One  ba 
of  these  big  machine  switches  is  provided  for  each  alti 
nator  and  an  additional  set  connects  the  high-tension  I 
with  the  Maumee  transmission  line.  In  connection  w 
the  latter  set  of  switches  three  high-tension  ammeters  : 
installed  in  the  outgoing  lines  and  time-limit  rel: 
equipped  with  auxiliary  tripping  devices  protect  the  s 
tion  equipment  from  short-circuit  and  high-potential  surf 
on  the  line.  Disconnecting  switches  with  safety  latches  ; 
placed  between  the  oil  switches  and  the  high-tension  b 
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FIG.   12 — SECTION  THROUGH   POWER   HOUSE 

Two  additional  groups  of  disconnecting  switches  h 
installed  to  enable  the  operator  to  open  the  circuit 
the  transformers  and  the  low-tension  bus  and  to  : 
_'300-volt  leads  to  be  disconnected  from  the  mach: 
Thus  any  phase  of  any  circuit  may  be  cut  dead 
particular  place  by  proper  manipulation  of  disconni 
"twitches. 

Transmission  Lines 

The  two  transmission  lines  extending  from  the  si 
of  the  Auglaize  Power  Company  transmit  energy  ' 
towns  of  Maumee  and  Defiance,  Ohio.  The  line  to 
mee  is  53  miles  long  and  is  operated  at  34,600  vol: 
the  one  to  Defiance  is  4  miles  long  and  is  operr 
6600  volts.  Steel  towers  of  the  A-frame  type  are  u 
both  lines.  Illustrations  herewith  show  two  of  the  A 
towers  and  also  the  strain  tower  at  the  station  in  ; 
of  erection. 

Mr.  Harden  T.  Crawford,  New  York  City,  is  pr' 
of  the  .Auglaize  Power  Company  and  Mr.  W.  P.  ^^ 
Toledo,  Ohio,  is  rc»anager.  The  general  scheme  of  dt 
ment  was  planned  by  Mr.  R.  R.  Livingston,  con- 
engineer.  New  York  Citv. 


OVEMBER    I,    I913 


ELECTRICAL     WORLD 


895 


The  Waterside  Turbine  Station  at  Louisville,  Ky. — II 

Electrical  equipment  and  switching  apparatus  for  6600-volt  and  2200-volt 
circuits — Special  calibrating  panels  on  switchboard — Use  of  colored 
wire,    labeling    and  designation  of   phases— Plant    work-order  system 


rHE  preceding  article  of  the  above  title,  which  ap- 
peared in  the  Electrical  World  of  Oct.  25,  de- 
scribed the  general  features  of  the  prime-mover 
[uipment  in  the  Waterside  station  of  the  Louisville  (Ky.) 
as  &  Electric  Company,  including  a  reference  to  the 
lusual  condenser-pit  arrangement  by  which,  to  accom- 
odate the  45-ft.  rise  and  fall  of  the  Ohio  River  at  this 
aint,  the  condensers  are  installed  nearly  50  ft.  below  the 
irbine-room  floor.  Details  were  also  given  of  the  ar- 
mgement  of  steam  headers  by  which  the  use  of  traps  is 
raided. 

The  following  paragraphs  relate  particularly  to  the  elec- 
ical  apparatus  in  the  plant,  special  attention  being  given 
I  the  auxiliary  and  switching  equipment,  and  to  improved 
perating  features  devised  locally. 

uxiLiARY  Electrical  Equipment  and  SwiTCHnoARD 
In  addition  to  the  main  generating  units,  the  turbine  room 
Dntains  two  General  Electric  rotary  converters  rated  at 
DO  kvv  each,  one  500-kw  Westinghouse  synchronous  motor- 
5nerator  set,  one  General  Electric  turbine-driven  125-volt 
<citer  and  one  motor-driven  exciter,  and  a  5.5-kw  General 
lectric  220-volt  motor-generator  which  supplies  energy 
jir  the  operating  storage  battery. 

[The  synchronous  motor-generator  set  operates  on  6600- 
ilt  three-phase  energy  and  supplies  electricity  at  600  volts 
■r  commercial-motor  load.  The  field  excitation  of  the 
nchronous  motor  is  adjusted  to  give  70  per  cent  leading 
wer-f actor,  to  aid  in  correcting  the  inherent  lagging 
wer-factor  of  the  system.  This  set  is  started  by  a  coni- 
jnsator  and  oil  switch  located  below  the  floor  but  is  con- 
^illed  from  the  switchboard.  A  8.5-kw,  125-volt  exciter  is 
tiunted  on  one  end  of  the  shaft  of  the  machine. 
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>■'>'; — DLSTRIllUTION     SWITCHBOAKI),    CONCRETE    WALL    ABOVE 
PANELS    CONCEALING    CONDUIT 

_le  two  200-kw,  6oo-volt  rotary  converters  also  furnish 
wj^current  motor  service.  Each  of  these  machines  is 
Pro'ded  with  a  compensator,  a  field  break-up  switch  and 
220'390-volt  transformers  so  that  they  may  be  started 
"P  nm  the  alternating-current  side. 
•"\  the  north  end  of  the  turbine   room   is  the  operating 


engineer's  office.  Here  complaints  and  work-order  blanks 
are  filed  by  a  card-index  system  and  station  log  sheets  are 
inspected  to  ascertain  where  savings  c^n  be  instituted. 
Tabulations  of  cost  of  labor  and  material  on  repair  jobs 
make  it  a  simple  matter  for  the  operating  engineer  to  esti- 
mate the  cost  of  similar  jobs  in  the  future.     F.very  possible 


FIG.    8 SINGLE-PHASE    REGULATORS    ON     2200-VOLT     LIGHTING 

CIRCUITS 

effort  is  made  to  give  the  men  about  the  plant  an  understand- 
ing of  the  operation  of  the  apparatus  and  the  reasons  for 
the  various  readings  and  measurements  taken  and  reported. 

The  "switchboard  room,"  or  space  occupied  by  the  bench- 
board and  vertical  switchboard,  which  arc  on  the  engine- 
room  floor  level,  is  18  ft.  wide  and  extends  the  entire 
length  of  the  station.  One  end  of  this  space  is  utilized  for 
the  feeder  regulators  and  air-blast  transformers.  The 
benchboard  is  divided  into  six  panels^two  for  the  2000-kw 
and  4000-kw  turbo-generators,  three  for  the  soo-kw  ver- 
tical turbo-generators  in  the  adjoining  old  station,  and  one 
for  the  two  e.xciter  units.  Supported  on  pedestals  above 
the  benchboard  are  si.x  meter  panels,  on  which,  in  addition 
to  the  usual  instruments,  there  are  mounted  three-blade, 
double-throw,  broken-back  knife  switches,  normally  held  in 
the  upper  position  by  a  spring.  When  it  is  desired  to  read 
on  the  wattmeter  the  wattless  component  of  the  energy 
l)eing  supplied  by  the  generators,  the  corresponding  switch 
is  thrown  down. 

Placed  on  a  swinging  bracket  at  one  end  of  the  bench- 
lioard  arc  six  voltmeters,  a  synchroscope  and  a  frequency 
meter.  Another  large  synchroscope  is  placed  on  the  wall 
where  it  can  be  seen  from  any  part  of  the  turbine  room. 

On  each  of  the  benchboard  panels  is  a  signal  device  con- 
necting with  a  similar  signal  on  the  pedestal  beside  the 
corresponding  generator.  The  generator  field  switches  are 
interlocked  with  the  synchronizing  plug  receptacles  and  the 
remote-control  switches  so  that  the  field  switches  cannot 
be  opened  while  the  main  switch  is  closed,  nor  can  the  main 
switch  be  closed  unless  the  synchronizing  plug  is  in- 
serted. Telephonic  communication  can  also  be  obtained 
with  different  parts  of  the  station  and  with  the  electrical 
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engineers  ofiice.     One  master  clock  over  the  exciter  panel 
operates  all  of  the  printometer  devices  in  the  station. 

Special  Calibrating  Panels 

All  of  the  instruments  on  the  benchboard,  as  well  as  those 
on  the  distributing  panels,  can  be  calibrated  without  remov- 
ing them  from  the  panels  by  connecting  a  portable  testing 
set  of  terminals  onto  a  special  calibrating  panel  on  the 
back  of  each  instrument  panel.  On  this  panel  are  terminals 
which  connect  with  potential  terminals  of  the  instruments 
on  the  re.'spective  panels.    These  are  normally  connected  to 


FIG.    9 OIL-SWITCH     GALLERIES    OVER     SWITCH     ROOM 

potential  transformer  terminals  (also  on  the  panel)  by 
copper  bridges.  In  its  upper  position,  a  four-blade,  double- 
throw,  broken-back  knife  switch  connects  the  current 
terminals  of  the  instruments  to  the  current  transformers, 
and  when  in  its  reverse  position  short-circuits  and  grounds 
the  transformers.  The  operating  circuit  of  the  overload 
relay  is  connected  through  the  fourth  pole  of  this  switch, 
so  that  a  gap  can  be  made  on  the  circuit  when  the  instru- 
ments are  being  tested  to  prevent  the  accidental  opening 
of  circuit-breakers. 

When  testing  instruments,  the  potential  terminals  are  dis- 


connected from  the  potential  transforriiers  and  connects 
by  flexible  cord  and  clips  to  the  portable  set.  The  broker 
back  switch  is  placed  in  the  lower  position,  and  current  cli[ 
from  the  portable  set  are  inserted  in  the  upper  clips  of  th 
switch.  These  clips  are  of  different  design  so  that  ther 
is  no  danger  of  mistake  in  connecting  the  portable  set  to  th 
calibrating  panel. 

The  vertical  switchboard  controls  the  underground  an 
overhead  feeder  circuits.  The  construction  of  this  boar< 
the  arrangement  of  the  building  to  accommodate  it  and  th 
utilization  of  colored  wires  to  facilitate  tracing  circuits  ar 
among  the  main  features  of  this  portion  of  the  switch 
board  room. 

Colored  wire  is  used  throughout  the  station  to  facilitat 
tracing  instrument  circuits  in  case  any  instrument  become 
inoperative.  Oil-switch  control  wiring  has  its  individua 
color  to  distinguish  it  from  the  wires  running  to  indicatini 
and  recording  instruments.  Potential  and  current  wire; 
similarly,  have  designating  colors,  and  different  phasi 
wires  have  the  same  color  scheme  throughout  the  system 
The  busbars  are  arranged  in  a  definite  order  so  that  thi 
l)hases  can  be  distinguished  by  their  position  without  refer 
ring  to  a  chart.  Where  the  buses  are  arranged  horizon 
tally  the  phases  read  ABC  from  cast  to  west  or  fron 
north  to  south,  as  the  case  may  be.  When  placed  verticall 
they  read  from  the  top  down.  All  the  buses  in  the  switch 
board    room    both    low-tension    and    high-tension    (excep 


FIG.      10 TYPICAL      SUMMER      AND       WINTER       LOADS,       1 

WATERSIDE    STATION 

6600  volts)  are  covered,  not  to  prevent  flashovers,  t-.; 
protect  against  short-circuit  due  to  some  tool  falling  a 
them.  Next  to  the  bus  is  a  layer  of  fiber  bent  to  con 
to  the  shape  of  the  bus,  and  surrounding  this  is  a  layi 
empire  cloth.  Two  exciter  buses  are  installed  for  en 
ency.  The  turbine-driven  exciter  is  used  only  rarely, 
motor-driven  set  being  operated  ordinarily. 

The  2300/4600-volt  alternators  at  present  supply  - 
volt  energy  to  three  1500-kw  sets  of  Westingli 
2300/6900-volt  step-up  transformers,  the  low-tension  1 
of  which  are  sectionalized  in  order  that  the  generator- 
transformers  may  be  grouped  into  independent  systei: 
desirable.  Two  of  the  transformers  are  of  the  three-p! 
air-cooled  type,  while  the  other  set  consists  of  three  sii 
phase,  delta-connected,  oil-cooled  transformers  havin- 
combined  rating  of  1500  kw. 

As  the  generating  equipment  is  increased  and  the  nc  -■ 
sity  of  a  more  extensive  high-tension  district  becomes  >- 
perativc.  the  connection  of  generators  and  transformer* 
the  2200-volt  and  6600-volt  buses  will  be  reversed.  " 
other  words,  the  generators  will  be  connected  to  su  '7 
4600-volt  energy  tq  compensators  which  will  step  the  *" 
sure  up  to  6900  volts.  Energy  at  this  voltage  will  ^'°^ 
supplied  direct  to  the  nominal  6600-volt  buses,  a*d  ot 
transformers  which  are  now  being  used  as  step-up  '■'* 
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ivill  be  used  to  step  down  to  2300  volts  for  the  nominal 
2200-volt  bus.  This  change  will  be  made  provided,  of 
:ourse,  that  the  extent  of  the  high-tension  district  war- 
rants it.  The  entire  station  has  been  laid  out  with  this 
reversal  of  conditions  in  view. 

•  Each  main  generator  switch  is  grouped  with  the  2200- 
rolt  switch  of  a  step-up  transformer  and  with  a  number  of 
!200-volt  feeder-line  switches,  which  can  thus  be  supplied 
,vith  energj-  by  the  particular  generator  without  assistance 
from  an  outside  source.  With  this  arrangement  it  is  pos- 
sible to  sectionalize  the  bus  and  operate  each  generator 
ndependently  of  the  others.  Above  each  compartment 
:ontaining  a  2200-volt  distributing  oil  switch  is  a  marble 
)anel  on  which  are  mounted  two  single-blade,  double- 
;hrow  knife  switches  used  to  connect  the  single-phase  feed- 
;rs  to  different  phases  where  it  is  necessary  to  balance  the 
oad  on  the  three-phase  system.  The  sectionalizing 
switches  for  the  2200-volt  bus  are  mounted  horizontally 
ind  have  special  locks  to  prevent  their  being  opened  by 
gravity  or  current  surges.  Two  "dogs"  close  over  and  grip 
he  blade  automatically  when  the  switch  is  closed.  The 
)6oo-volt  oil  switches  are  actuated  by  motors,  while  the 
!200-volt  switches  are  operated  by  solenoids.  The  6600- 
roh  buses  consist  of  flat  copper  bars  supported  on  vertical 
jorcelain  insulators,  connections  being  made  with  copper 
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kbing.    Duplicate  buses  are  employed  to  permit  flexibility 

►  |  operation. 

'  \  Feeder  Regulators 

Located  on  the  second  gallery  are  six  voltage  regulators, 
ur  of  which,  rated  at  150  amp  each,  are  used  on  the  2200- 
ilt  system  for  supplying  energy  to  combined  motor  and 
:hting  loads.  Regulation  is  applied  in  the  one  lighting 
ase  only.  Two  three-phase,  loo-amp  regulators  adjust 
'<i  voltage  of  the  6600-volt  motor  circuits.  Lightning  pro- 
t;tion  is  provided  by  General  Electric  electrolytic  light- 
iig  arresters.  Each  feeder  regulator  is  provided  with  a 
liiential  transformer  and  a  plug  receptacle  which  connects 
^th  a  recording  voltmeter  in  the  switchboard  room,  by 
';ans  of  which  any  circuit  on  which  there  is  a  complaint 
c;  voltage  variation  can  be  investigated  without  setting  up 
SiCial  apparatus  for  the  purpose. 

liight  single-phase,  150-amp  lighting  regulators  for  the 
2io-volt  lighting  circuit  are  installed  on  the  main  floor 
othe  station  at  the  north  end  of  the  switchboard  room, 
-iplementing  the  station  lighting  from  the  alternating- 
c  rent  mains,  in  case  of  plant  shut-down,  emergency 
svice  is  automatically  supplied  by  a  no-voltage  release 
such  which  connects  the  station  service  system  to  the 
St  age-battery  bus,  used  normally  to  furnish  current  for 
O'Switch  operation  and  sig^nals. 

eeder  circuits  are  conducted  to  their  destinations  as 
oirhead  lines  and  through  underground  conduits.  The 
o^rhead  circuits  are  carried  up  to  the   penthouse  above 


the  second  gallery,  in  which  the  multi-gap  and  electrolytic 
lightning  arrester  equipment  is  installed. 

Two  subways  are  provided  for  the  underground  circuits 
leaving  the  generating  station,  although  only  one  of  these 
tunnels  is  being  used  at  present.  The  cables  are  brought 
down  from  the  oil  switches  or  regulators  in  fiber  ducts  to 
a  concrete  cable  rack  in  the  basement.     At  each  end  of 

\^"front  of  Switchboard 
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FIG.    12 PUNCHED    PLATE    USED    AS    TERMINAL    PLATE   FOR 

CABLES   APPROACHING  SWITCHBOARD  FROM   ABOVE 

the  rack  is  a  manhole  which  communicates  with  one  of  the 
subways  previously  mentioned.  On  the  cable-rack  pot- 
heads,  as  well  as  on  the  switchboards,  feeder  regulators 
and  other  apparatus  the  circuits  are  numbered,  each  2300- 
volt  and  6600-volt  line  having  the  prefix  figure  "2"  or  "6" 
added  respectively  to  the  number  of  the  circuit  to  indicate 
the  potential  of  the  circuit. 

Each  of  the  electrolytic  lightning  arresters  is  connected 
to  a  relay  in  such  a  manner  that  when  there  is  a  discharge 
to  ground  an  annunciator  drop  is  released  in  the  switch- 
board room  and  a  bell  continues  to  ring  until  the  drop  is 
restored  to  its  normal  position.  In  this  way  there  is 
brought  to  the  attention  of  the  operator  any  disturbance 
which  is  too  insignificant  to  damage  machinery  but  which 
may  lead  to  future  trouble.  Similar  alarms  are  provided 
for  the  overload  relays  which  light  incandescent  lamps. 
The  turbine  room  is  served  by  a  40-ton  double-hoist  alter- 
nating-current crane. 

Sargent  &  Lundy,  engineers,  Chicago,  designed  and 
supervised  the  construction  of  the  Waterside  station. 


FIG.     13 CONCRETE    CABLE    RACKS    IN     BASEMENT    LEAIiING    TO 

SUBWAYS 

The  officers  of  the  Louisville  Gas  &  Electric  Company 
are  as  follows:  President,  General  George  H.  Harries; 
vice-president,  Mr.  Donald  McDonald;  superintendent  of 
electrical  department,  Mr.  G.  Wilbur  Hubley ;  treasurer, 
Mr.  T.  B.  Wilson;  secretary,  Mr.  Thomas  W.  Kennedy; 
consulting  engineer,  Mr.  L.  S.  Streng. 
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Testing  Shunt   Instrument  Transformers' 

By   II.   1!.   Brooks 

Tlie  ratio  and  phase  angle  of  an  instrument  transformer 
may  be  accurately  determined  by  laboratory  methods.  The 
commercial  importance  of  such  transformers  has  stimu- 
lated the  development  of  accurate  methods  in  recent  years.' 
In  many  cases,  however,  it  is  not  practicable  to  dismount 
transformers  and  send  them  to  a  laboratory,  and  a  method 
is  wanted  which,  while  giving  all  needed  accuracy,  can  be 
carried  out  at  the  point  of  installation,  using  commercial 
instruments  and  the  ordinary  supply  voltage.  Such  a 
method  of  testing  potential  instrument  transformers  will 
now  be  described.  No  claim  for  originality  of  principle 
is  made,  as  the  only  novel  feature  is  the  use  of  facilities 
which  are  available  in  any  properly  equipped  alternating- 
current  power  plant,  in  addition  to  a  potential  instrument 
transformer  the  ratio  and  phase  angle  of  which  are  known. 

Briefly,  the  idea  of  the  method  is  as  follows:  From  the 
practical  point  of  view,  an  error  in  ratio  or  phase  angle 
which  produces  a  visible  error  in  the  reading  of  an  indi- 
cating watt-meter  is  an  error  which  needs  to  be  known, 
while  errors  smaller  than  this  are  negligible.  Use  may 
therefore  be  made  of  an  indicating  wattmeter  in  such  a  way 
that   differences   in   ratio  or  phase  angle  of   an   unknown 
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CONNECTION    FOR    TESTING    STANDARD    AND    UNKNOWN    TRANS- 
FORMERS 

transformer  and  a  standard  transformer  have  the  best  pos- 
sible opportunity  to  produce  a  deflection.  By  properly 
choosing  conditions,  this  deflection  may  be  readily  made 
to  give  the  numerical  values  of  the  quantities  which  are  de- 
sired. 

The  primary  windings  of  the  standard  transformer  and 
the  transformer  to  be  tested  are  connected  to  the  same 
supply  system,  as  shown  in  the  accompanying  illustration. 
The  secondary  windings  are  connected  in  series  so  that 
their  voltages  are  opposed.  The  secondary  voltages  will 
be  nearly  equal  and  will  rise  and  fall  in  unison  as  the  line 
voltage  varies.  The  thing  to  be  measured  is  the  difference 
between  the  two  secondary  voltages,  which  difference  in 
general  would  be  only  a  few  volts.  As  the  lower  end  of  the 
scale  of  an  alternating-current  voltmeter  is  practically  use- 
less, this  small  voltage  cannot  be  measured  satisfactorily 
with  even  a  low-range  voltmeter.  However,  a  5-amp  indi- 
cating wattmeter  may  be  used  as  a  voltmeter  by  separately 
exciting  its  series  coil.'  This  may  be  done  by  passing  5 
amp  through  the  coil  to  a  lamp  load.  This  exciting  current 
must   not  be  drawn   from  either  of  the  two  transformers 

iFrom  a  forthcoming  article  in  the  BulUtin  of  the  Bureau  of  Standards. 

-Rosa  and  Lloyd,  Bulletin  of  the  Rurcau  of  Standards.  Vol.  6,  page  1 : 
1909:  Reprint  No.  116.  Agnew  and  Fitch.  Electrical  World.  Vol.  54.  page 
1042;  1909;  Reprint  No.  130.  E.  Ortich,  F.lcktrotechnische  Zeitschrift. 
Vol.  30.  pages  435  and  466;  1909.  1,.  T.  Rohinson.  Trans.  Am.  Inst.  Elec. 
Eng.,  Vol.  28.  page  1005:  1909.  F.  A.  Laws.  Electrical  World.  Vol.  55. 
page  2Zy:  1910.  Sharp  and  Craw"ord,  Trans.  Am.  Inst.  Elec.  Eng.,  Vol. 
29.  page  151?:  1910.  Agnew  and  Silsbee.  Trans.  .\m.  Inst.  Elec.  Eng.. 
Vol.  31,  page  1267;  1912. 

'A  similar  use  of  the  wattmeter  is  described  by  Drysdale.  London. 
Electrician.  Vol.  57.  page  783;  1906. 


whose  ratios  are  to  be  compared,  but  must  come  from  the 
secondary  of  any  other  available  transformer  connected  tc 
the  same  phase  as  the  transformers  under  comparison. 
The  current  through  the  series  coil  of  the  wattmeter  should 
be  kept  at  ap|)roximately  5  amp,  but  this  current  needs 
to  be  measured  with  only  moderate  accuracy.  The  shuni 
circuit  of  the  wattmeter  may  now  be  used  as  a  voltmetei 
to  measure  the  small  difference  in  the  secondary  voltages 
of  the  two  transformers  under  comparison.  For  example, 
if  the  wattmeter  is  made  for  5  amp,  150  volts,  750  watts, 
and  has  a  150-division  scale,  then  one  division  is  5  watts 
and  will  be  given  by  5  amp  in  the  series  coil  and  i  volt  on 
the  shunt  circuit ;  hence  the  difference  between  the  two 
secondary  voltages,  in  volts,  will  be  shown  by  the  number 
of  divisions  deflection  of  the  wattmeter.  Since  the  ratio  of 
good  potential  instrument  transformers  changes  very  little 
with  ordinary  fluctuations  of  line  voltage,  the  difference 
of  the  secondary  voltages  will  be  practically  constant.  As 
the  wattmeter  reading  is  steady  and  can  be  taken  to  one- 
tenth  of  a  division,  the  ratio  of  one  transformer  in  terms 
of  the  other  can  be  read  to  1  in  1000.  If  the  wattmeter 
lias  a  75-volt  range,  this  may  be  used  and  the  reading  will 
be  doubled ;  that  is,  one  volt  difference  between  voltages 
will  be  given  two  divisions  deflection.  It  is  obvious  that 
with  a  wattmeter  having  a  still  lower  voltage  range,  say  3c 
volts,'  the  difference  between  the  secondary  voltages  couk 
be  still  more  accurately  read. 

The  question  as  to  which  transformer  has  the  greatei 
ratio  may   be  easily  answered   from  the   fact  that  increas 
ing  the  non-inductive  load  on  the  secondary  always  lower;' 
the  secondary  voltage  and  thus  increases  the  ratio  of  trans 
formation.     If  the  reading  of  the  wattmeter  is  up  scal< 
when  there  is  no  load  on  the  secondary  of  the  transforme' 
under  test,  and  if  this  reading  increases  as  successive  lamp: 
are  connected  to  the  secondary  of  the  transformer  unde 
test,  the  voltage  of  this  transformer  at  no  load  is  lowe 
than  that  of  the  standard  transformer.     Similarly,  if  th' 
deflection  is  below  zero  with  no  load  and  the  addition  o 
load  brings  the  deflection  up  through  zero  to  a  readinc 
the  scale,  the  voltage  of  the  transformer  under  test  ai 
load  is  higher  than  that  of  the  standard  transformer.     . 
this  case  the  potential  leads  should  be  reversed  at  the  star 
to  bring  the  readings  on  the  scale ;  they  will  decrease  a 
the  load  is  gradually  applied  and  pass  through  zero,  w' 
the  leads  may  be  replaced  in  the  original  position. 

It  is  obvious  that  the  above  method  is  a  suitable  one  : 
determining  the  regulation  of  "power"  transformers,  t 
using  one  transformer  of  a  bank  on  no  load  as  the  Stan- 
ard  transformer  and  determining  the  drop  of  voltage  ( 
another  transformer  as  the  load  on  it  is  increased.  Th 
method  is  similar  in  principle  to  the  one  described  by  Dr 
dale,'  but  differs  in  important  details.  In  his  method 
shunt  circuit  of  the  wattmeter  is  connected  to  the  sec -: 
ary  of  the  standard  transformer,  and  the  series  coil  of  '■ 
wattmeter,  with  some  added  resistance,  is  used  as  a  If  • 
range  voltmeter  to  measure  the  difference  of  the  secondai 
voltages.  The  method  described  in  the  present  article  i 
verts  these  uses  of  the  two  coils,  the  series  coil  being  t! 
one  which  is  separately  excited  and  the  shunt  circuit  beii 
used  as  the  low-range  voltmeter.  This  has  the  advanta) 
of  drawing  a  very  much  smaller  current  from  the  tran 
formers  under  comparison  and  thus  avoiding  what  raig 
be  an  appreciable  error  in  the  case  of  small  transfoni 

If  the  preceding  test  for  ratio  is  made  with  the  prim.i 
connected  to  one  phase  of  a  two-phase  circuit,  a  determn 
tion  of  the  difference  of  the  phase  angles  of  the  two  trar 
formers  may  then  be  made  by  connecting  the  wattmei 
series  coil  and  5-amp  lamp  load  to  the  other  phase.  Befc 
doing  this,  the  ratios  of  the  transformers  should  be  ma 

*With  this  range,  at  60  cycles,  no  error  due  to  mutual  inductance  en 
for  two  usual  types  of  p  j'riahle  wattmeter.  It  is  not  advisable,  in  ger.r 
to  reduce  the  range  below  30  volts. 

"London   Electrician,  Vol.    6S.   page  644:    1910. 
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Ell  by  loading  the  secondary  of  one  or  the  other  with 
ps  or  other  non-inductive  load.'    The  current  taken  by 

load  should  be  determined.  If  it  must  be  applied  to 
standard  transformer  in  order  to  make  the  ratios  equal, 
value  of  phase  angle  of  the  standard  transformer  cor- 
londing  to  the  given  load  may  be  taken  from  a  curve 
ted  from  the  certified  values.'  The  small  voltage  shown 
the  wattmeter  with  its  series  coil  on  the  second  phase 

measure  of  the  difference  of  the  phase  angles  of  the 

transformers  with  the  given  secondary  loads.  For 
mple,  suppose  that  the  wattmeter  constants  are  those 
nously  referred  to  and  the  150-volt  shunt  circuit  is  m 

so  that  one  division  deflection  is  given  by  i  volt  ap- 
d  to  the  potential  circuit.  Suppose  the  deflection  is 
division  when  the  5-amp  current  in  the  series  coil  is 
,vn  from  the  second  phase  of  the  two-phase  circuit 
le  the  primaries  of  the  two  potential  instrument  trans- 
ners  are  on  the  first  phase.  The  0.3  volt  divided  by  the 
mdary    voltage    (say    no)    of   the    transformer    under 

equals  0.0027.  This  number  is  the  sine  of  the  small 
le  by  which  the  phase  angles  of  the  two  transformers 
it.  By  reference  to  a  table  of  natural  sines,'  the  angle 
ound  to  be  nine  minutes.  Hence  o.i  division  of  the 
traeter  corresponds  to  three  minutes.     By  using  the  75- 

range  of  the  wattmeter  o.l  division  will  correspond  to 

and  one-half  minutes. 

;  remains  to  determine  which  of  the  two  secondary  volt- 
5  is  leading  the  other.  To  test  this  point,  advantage 
■  be  taken  of  the  fact  that  increasing  a  non-inductive 
I  connected  to  the  secondary  of  a  potential  instrument 
sformer  tends  to  make  the  reversed  secondary  voltage 

behind  the  primary  voltage.  With  the  connections 
e  for  phase-angle  test  as  just  described,  and  the  wait- 
er reading  0.3  division  up  the  scale,  connect  one  or  more 
mdescent  lamps  to  the  secondary  terminals  of  the  trans- 

ler  under  test,   without   disturbing  any  of  the    former 

ections.    If  the  deflection  of  the  wattmeter  is  increased, 

ading-up  scale  denotes  that  the  secondary  voltage  of 
t  ransformer  under  test  lags  behind  that  of  the  stand- 
itransformer.  If  the  application  of  the  lamp  load  to 
e  ransformer  under  test  sends  the  wattmeter  reading 
>\.  below  0.3  division,  a  reading-up  scale  denotes  that 
eecondary  voltage  of  the  transformer  under  test  leads 
asf  the  standard  transformer. 

la  two-phase  circuit  is  not  available,  three-phase  to 
'Cihase  arrangement  of  transformers  may  be  used.  If 
It;  not  convenient,  the  test  for  phase  angle  may  be  made 
'  :citing  the  wattmeter  series  coil  from  another  phase 

uhree-phase  circuit.  In  this  case,  however,  the  watt- 
et  reading  must  be  multiplied  by  1.16  (the  reciprocal 
:  '!66)  in  order  to  get  the  deflection  which  would  be 
ve  if  test  were  made  on  a  two-phase  line.  The  calcula- 
ons  then  made  as  before.  The  phase-angle  test  may 
«>e  made  with  the  series  coil  connected  to  the  third 
'as  as  a  check.  If  the  deflections  are  slightly  different 
■on:hose  obtained  when  phase  two  is  used,  the  mean  of 
'«    0  values  may  be  taken. 

'"ihe  illustration  no  connected  load  is  shown  on  the 
tcoiary  of  the  transformer  whose  ratio  and  phase  angle 
re  t  be  determined.  However,  any  desired  load  may  be 
inn  ted  to  it  and  the  comparison  made  in  the  same  way. 
ne  ad  is  simply  connected  to  the  secondary  terminals 
'iwt  disturbing  any  of  the  other  connections. 

To;:st  the  accuracy  of  the  foregoing  method,  two  5500- 
'■"■yolt  potential  instrument  transformers  were  com- 
"feot  three  secondary  loads.    The  test  was  then  repeated, 

li?^d  '■'.'u''  'I  ■r'i/';'^''  ">  °''-  ^-  G-  Agnew  and  .Mr.  F.  B.  Silsbee  for 
»s  an  other  helpful   suggestions. 

'Suclm  interpolation   is  easily  made,   since   the   ratio  and   phase  angle 
"'»«    potential  instrument  transformers  are  sensibly  straight  lines. 
eohtty\°^  natural  sines  is  not  available,  the  angle   (in  minutes)  may 

0027  ,''  "'"'"Plyns  'he  quotient  of  the  two  voltages  by  3438;  thus, 


ics  3438  equals  9 


umes  that  the  sine  of  a  small  angle 
e  expressed  in  radians.  For  the  small  phase  angles  of 
mers  this  assumption  introduces  no  appreciable  error. 


using  an  accurate  laboratory  method.  The  values  for  ratio 
by  the  two  methods  agreed  to  within  0.02,  0.05  and  0.08 
per  cent  for  the  three  loads,  which  were  respectively  light 
load,  rated  load  and  twice  rated  load.  The  values  of  phase 
angle  by  the  two  methods  agreed  to  within  less  than  half 
a  minute.  The  wattmeter  used  was  arranged  with  a  30- 
volt  potential  range  especially  for  the  test. 


Effect  of  a  Short-Circuited  Secondary  on  an  Oscillat- 
ing Circuit 

By  Louis  Cohen 

In  a  recent  discussion  at  a  meeting  of  the  Institute  of 
Radio  Engineers*  a  question  arose  regarding  the  effect  of 
short-circuiting  the  overhanging  turns  of  an  inductance  coil 
in  an  oscillating  circuit,  as  indicated  in  the  illustration  on 
the  next  page. 

Some  maintained  that  the  short-circuiting  of  the  over- 
hanging turns  produces  large  damping  in  the  oscillating  cir- 
cuit, while  others  declared  that  their  e.xperience  with  such 
an  arrangement  had  not  shown  any  bad  effects.  It  would 
appear  that  there  exists  some  misunderstanding  about  the 
problem,  and  it  will  perhaps  be  of  some  interest  to  indi- 
cate briefly  the  mathematical  solution  of  the  problem,  and 
to  show  that  both  views  may  be  justifiable.  It  is  all  a  ques- 
tion of  the  relative  magnitudes  of  L^  and  L,  and  the  mutual 
inductance  between  the  coils  L^  and  L,. 

Mathematically  the  problem  is  the  same  as  that  of  the 
oscillation  transformer.  To  simplify  the  discussion,  assume 
a  sine  emf  (undamped)  acting  on  the  oscillating  circuit; 
we  have  then  the  well-known  transformer  differential  equa- 
tions for  the  two  circuits,  which  are  as  follows: 

^•1§  +  -.'^+-,^/'.^'+"§ 

di.    .    „  .     .    . .  rf/. 


=  £e 


L^-^  +  RJ^  +  M^^o 


■(I) 


Solving  these  two  equations,  we  get  for  the  absolute  values 
of  the  currents  in  the  two  circuits: 


/,  = 


Ey/Qut'  +  R,' 


\Uap- 


■L,L,)oi'  + 


T7+^'^.| 


EMui 


C,<ii' 


(AP- 


.L,L,)u>'  +  ^+R^R._ 


L,R^  +  L,R,- 


T 


(2) 


The  circuit  may  be  tuned  in  two  ways:  it  can  be  tuned 
without  any  regard  to  the  secondary  circuit,  or  the  system 
as  a  whole  can  be  tuned  including  the  secondary  circuit. 

In  the  first  case  L.u  —  7; —  =  0,  and  the  expression  for  /, 

(3) 


in  equations  (2)  reduces  to 

EVLjJ'  +  R/^ 

\/(R^^+  Wj'yJr'R^LW 
In  the  second  case,  tuning  the  system  as  a  whole. 


/, 


{M'  —  L,L,)  a)'+-^  =  0 


..(-5:) 


(4) 


L,C,{i—K'), 
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and  the  expression   for    /^ 
R^R,)  becomes 


in    equation    (2)     (neglecting 


E  VL.V H- R* 

<a(L^,+L,R,—  — '^ 


(5) 


_      E\fL,W  +  R; 

~  u)  (R,L]  +  R^,IC) 
If  the  overhanging  coil  were  entirely  removed  and  the 
oscillating  circuit  tuned  to  its  natural  period,  we  would 
have 


'■■=1 


(6) 


.Comparing  equations  (3),  (5)  and  (6),  it  is  seen  that 
by  tuning  the  primary  circuit  alone,  the  presence  of  the 
short-circuited  overhanging  coil  (or  closed  secondary)  re- 
duces the  current  in  the  primary  circuit  in  the  ratio, 

R, 

/. 


y.  = 


=  V^."  + 


2'r;r;;mw+  mv 


(7) 


Tuning  the  system  as  a  whole,  the  effect  of  the  closed  sec- 
ondary is  to  reduce  the  current  in  the  primary  in  the  ratio, 

/,    _     R,\/Q^~+R,' 
77"  ~o)  {R.L^  +  R^.IC) 
An  examination  of  equations  (7)  and  (8)  will  show  what 
effect  the  closed  secondary  may  have  under  different  con- 


s'. =  TT  ^ 


(8) 
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SHORT-CIRCUITING   THE   OVERHANGING  TURNS   OF   AN    INDUCT- 
ANCE  COIL   IN    AN   OSCILLATING  CIRCUIT 

ditions.  If  the  overhanging  coil  consists  of  a  large  number 
of  turns,  so  that  L,  is  large  compared  with  L,  and  j1/,,  the 
effect  will  be  negligible  and  either  by  (7)  or  (8)  y  =  i  ap- 
proximately. 

The  greater  the  value  of  L,  the  closer  the  approxima- 
tion. If,  on  the  other  hand,  the  overhanging  coil  consists 
of  only  a  few  turns,  so  that  L,  is  small  compared  with  L, 
or  A/,,  the  effect  may  be  very  serious,  and  in  some  extreme 
cases  the  current  in  the  oscillating  circuit  may  be  reduced 
to  almost  zero  because  of  the  closed  secondary. 

One  or  two  illustrations  will  perhaps  make  it  clearer. 

Assume  the  case  of  a  coil  of  100  turns,  length  10  cm, 
radius  5  cm,  with  ninety  turns  overhanging,+ 

L,  =  0.02  mh.,  L,  =  0.59  mh.,  M  =  0.024  mh. 
Assume  R^  =  10  ohms    (including  radiation   resistance   of 
antenna,  if  the  coil  is  part  of  an  antenna  circuit). 

J?,  =  3  ohms,  (i>  =  10*. 
For  these  constants  we  have  by  (7), 


^'         /t   ,0^34.560 +  332.000 

.♦/-t-  100 r 

\  348,000 

By  (8) 


Vox 


=  I  approximately 


y,: 


loX  5Q0 
10X590  +  3 


=  I  approximately. 


tFor  formulas  to  calculate  the  inductances,  see  paper  on  "Formulas  and 
T«hles  for  the  Calculation  of  Mutual  and  Self  Inductance."  by  E.  B. 
Sou  and  Louis  Cohen,  Bulletin   Bureau  of  Standards,   Vol.  5. 


Short-circuiting  the  secondary  has  practically  no  effect 
the  current  in  the  primary  in  this  case.  Suppose,  howev 
that  only  thirty  turns  are  overhanging.    Then, 

L,  =  0.42  mh.,  L,  =  0.12  mh.,  M  =  0.056  mh. 
Assume  i?,  =  10  ohms,  R,=  i  ohm,  u>  =  10'. 
For  these  constants,  by  (7), 

10  10 


4' 


11,090,000 


=  0.34. 


1,00+-— —    vioo  +  770 

14,400 

The  current  in  the  primary  circuit  is  reduced  to  34  p 
cent  of  the  value  that  it  would  have  if  the  secondary  c 
cuit  were  entirely  absent. 

If  the  system  is  tuned  as  a  whole,  including  the  s< 
ondary,  we  have  by  (8) 

10  X  120 

y.=   -    ,    ^  -  =  0.98. 
1200  +  26.4 

For  this  case,  tuning  the  system  as  a  whole,  the  curre 
in  the  primary  will  not  be  affected  materially  by  the  pn 
ence  of  the  secondary. 

Consider  now  an  extreme  case,  the  overhanging  c 
consisting  of  a  single  turn. 

L,  =  0.68  mh.,  L,  =  0.0003  "ih.,  M  —  0.006  mh. 
Assume  R^  =  10  ohms,  •R,<=  0.05  ohms,  to  =  lo*. 

By  (7)  3',  =  0.09- 

By  (8)  3'.  =  0.33- 

For  this  case  even  by  tuning  the  system  as  a  whole  1 
current  in  the  oscillating  circuit  is  reduced  to  one-third 
normal  value. 

It  is  evident,  therefore,  that  the  effect  produced  by  shc' 
circuiting  the  overhanging  coil  depends  altogether  on  1 
relative  magnitudes  of  L^,  L,  and  M. 

Experiments  made  some  three  years  ago  by  the  wrn 
gave  results  which  were  in  general  in  agreement  with  t 
above.  It  was  suggested  at  that  time  that  a  single-turn  s  ■ 
ondary  placed  within  the  inductance  coil  so  as  to  get  t 
maximum  mutual  inductance  and  rotating  it  back  and  fc|i 
through  90  deg.  would  produce  sufficient  variation  in  cf- 
rent  to  serve  as  a  means  for  sending  signals  in  a  wire  J 
station  in  place  of  the  key  generally  employed. 


Sand-Blast  Action  of  Desert  Winds  on  Wire* 

By  Arthur  Palme 
Overhead  electric  wires  of  any  kind  erected  in  Eg)T  " 
the  vicinity  of  the  African  deserts  suffer  severely  fri 
attacks  of  the  fine  sand  blown  about  by  the  winds.    I 
ing  from   Cairo  to  the  Pyramids  of  Gizeh   is  an  1 
trolley  line  which  is  used  chiefly  by  tourists.     The  • 
of  huge  palm  trees  serve  as  trolley  poles  to  suppr- 
overhead  conductor,  and  the  contrast  between  the  n 
hurrying  motor  cars  and  the  peaceful  centuries-old 
of  the  Pharaohs  holds  the  interest  of  many  a  contem; 
traveler.     At   one   side   of   the   trolley   conductor  or 
shaped  insulators  are  run  the  feeders,  which  like  thi 
ley  wire  are  of  bright,  hard-drawn  copper.     ,\fter 
wires  had  been  installed  it  was  soon  found  that  th 
variably  broke  and   fell  within   six  to  seven  montl 
cross-section  being  much  reduced  at  the  point  of  fr^ 
Investigation   showed   that  the  desert   winds  which  ■ 
across   the    right-of-way   whip   sand    particles  again- 
wires,  causing  a  filing  action  which  cuts  away  the  c 
much  like  an  artificial  sand  blast.     The  glass  globes  oH'^ 
lamps   installed   along  the   road  have   exhibited  the   "" 
destructive  action.     A  similar  effect  is  observed  wit  the 
incandescent  units  used  to  light  the  way  to  the  SfW- 
These   strings   of   lamps,   besides   having  to  be  mov   »t 
frequent  intervals  to  accommodate  the  varying  level    I"* 
shifting  sands,  are  rapidly  eaten  away  by  the  etching  •  "* 
of  the  desert  winds.    Thus  far  no  remedy  has  been  d  0"' 
ered  for  this  destruction  except  frequent  renewals. 


N0V£MBER    I,    I9I3 


ELECTRICAL    WORLD 


901 


Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


A  Prize-Winning  Central-Station  Exhibit 

At  the  Tri-State  Fair  held  at  La  Crosse,  Wis.,  during 
September,  the  exhibit  of  the  La  Crosse  Gas  &  Electric 
Company  won  first  prize.  The  display  occupied  two  booths, 
one  of  which  was  devoted  to  electric  appliances  as  shown 
in  the  accompanying  illustration.     A  feature  of  the  exhibit 
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PRIZE-WINNING    DISPLAY    BOOTH    AT    LA    CROSSE,    WIS. 

which  contributed  to  its  success  was  the  fact  that  every- 
thing shown  was  in  actual  use.  Bread,  cake  and  pies  were 
baked  and  given  away,  along  with  boiled  eggs,  tea  and 
coffee  and  other  good  things  to  eat  and  drink. 

The  apparatus  exhibited  included  heating  devices,  irons 
and  fans,  vacuum  cleaners,  glassware,  etc.  The  exhibit 
was  in  charge  of  Messrs.  Frank  H.  Evans  and  Phillip 
Linker. 


,    Line  Extensions  Into  Sparsely  Settled  Territory 

(i  Inconsistency  is  sometimes  revealed  in  the  policies  fol- 
(  lowed  by  some  central  stations  in  the  making  of  line  ex- 
]  tensions  into  territory  where  the  immediate  returns  do  not 
:  seem  commensurate  with  the  necessary  outlay,  declared  Mr. 
I  F.  S.  Nicholson,  vice-president  and  general  manager  of  the 
;  Sayre  (Pa.)  Electric  Company,  in  addressing  the  recent 
f  New  York  convention  of  the  Atlantic  Gas  &  Electric  Com- 
I  pany. 

i  A  given  electric-lighting  company  will  cheerfully  spend 
thousands  of  dollars  for  its  equipment,  power  plant  and 
I  initial  distribution  system,  although  having  practically  no 
assurance  that  sufficient  business  will  ever  be  secured  to 
cover  the  cost  of  operation.  But  after  the  first  investment 
has  been  made  and  the  plant  is  in  operation,  the  policy  is 
changed,  and  in  the  matter  of  small  extensions  the  manage- 
ment often  refuses  to  consider  making  any  outlay  of  money 
without  a  positive  guarantee  against  loss.  It  is,  of  course. 
History  that  many  of  the  customers  served  by  an  electric- 
'ight  plant  must  of  necessity  be  served  at  a  loss.  The  small 
;onsumers  are  of  doubtful  value  and  if  analyzed  separately 


would  probably  show  a  net  loss  at  the  end  of  the  year.  But 
when  taken  and  combined  as  a  whole  with  other  custom- 
ers, declared  Mr.  Nicholson,  they  tend  to  swell  the  net 
earnings  rather  than  diminish  them.  For  this  reason,  in- 
sisted the  speaker,  an  earnest  effort  shouU  always  be  made 
to  care  for  any  of  these  residents  that  apply,  regardless  of 
the  fact  that  for  the  time  being  they  must  be  taken  at  an 
apparent  loss  to  the  operating  company.  It  will  be  only  a 
matter  of  twelve  to  eighteen  months  until  practically  all  of 
the  extensions  thus  made  will  be  returning  a  profit  to  the 
company. 

Salem  (Mass.)  Central  Station  Discards  Horses 

The  Salem  Electric  Lighting  Company,  of  Salem,  Mass., 
has  discontinued  the  use  of  its  entire  horse-drawn  equip- 
ment, and  its  transportation  work  from  now  on  will  be  done 
entirely  by  motor  vehicles.  The  company  has  a  fleet  of 
eight  automobiles,  six  of  which  are  electric  machines,  rang- 
ing in  size  from  a  runabout  to  a  2000-lb.  truck.  The  gaso- 
line machines  are  used  only  for  long-distance  work.  Mr.  S. 
Fred  Smith,  local  manager  of  the  company,  which  is  one  of 
the  Tenney  properties,  believes  that  this  is  one  of  the  first 
instances  in  New  England,  if  not  in  the  East,  where  a  cen- 
tral station  has  made  "a  Clean  sweep"  of  its  horse-drawn 
vehicles  and  gone  over  entirely  to  motor  equipment. 


Electric  Trucks  in  Industrial  Plants 

In  a  paper  before  the  ninety-fifth  semi-annual  meeting 
of  the  National  Association  of  Cotton  Manufacturers  at 
Atlantic  City,  N.  J.,  recently,  Mr.  Day  Baker,  New  Eng- 
land manager  for  the  General  Vehicle  Company,  pointed 
out  that  in  a  one-story  garage,  not  over  25  ft.  by  65  ft.  in 
dimensions,  may  be  housed  a  complete  equipment  of  five 
electric  trucks,  which  will  displace  and  perform  the  work 
of  nine  or  ten  horse-drawn  trucks  and  eighteen  to  forty 
horses,  depending  on  the  size  of  the  trucks  required  and  the 
methods  of  operation.  Many  special  applications  of  elec- 
tric trucks  can  be  made  to  advantage.  For  example,  an 
electric  winch  was  recently  installed  on  one  of  the  yard 
trucks  of  a  Lowell  textile  plant.  With  this  winch  freight 
cars  are  switched  in  a  shed  where  steam  locomotives  and 
gasoline  trucks  are  prohibited.  The  winch  is  also  used  in 
loading  heavy  cases  and  in  shifting  cars  around  the  loading 
platform. 

Rapid  advance  is  being  made  in  industrial-truck  appli- 
cations for  indoor  service.  An  installation  of  twenty-five 
of  these  is  in  service  on  the  New  York  pier  of  the  Fall 
River  Line  steamers.  The  trucks  are  capable  of  ascending 
a  20  per  cent  grade,  and  they  operate  in  extremely  con- 
fined and  congested  quarters.  The  operators  drive  the 
trucks  at  three  times  walking  speed,  and  each  carries  from 
two  to  three  times  the  weight  portable  on  a  hand  truck.  A 
fleet  of  ten  such  trucks  is  also  in  use  at  a  print  works  in 
Lawrence,  Mass.,  hauling  rolls  of  print  cloth  from  the 
.storehouse  to  the  printing  machines  and  transporting  dye 
tubs  between  the  color  room  and  the  machines.  One  of 
these  trucks  in  a  plant  near  Montreal  is  equipped  with  a 
hand  winch  for  warping  on  coils  of  wire,  and  one  now 
building  is  designed  to  carry  fire  extinguishers  and  other 
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protective  apparatus  for  mill  service.  In  a  representative 
mill  an  industrial  truck  carrying  two  men  delivers  six  full 
beams  of  cloth  and  returns  with  six  empties  in  eleven  min- 
utes, the  beams  weighing  1902  lb.  Fifty-five  minutes  was 
formerly  required  for  this  work.  By  the  introduction  of 
industrial  trucks  savings  in  labor  running  sometimes  as 
high  as  70  per  cent  are  being  secured,  and  the  original  cost 
of  the  truck  is  soon  cared  for  from  the  labor  appropriation. 


A  Fan  Display  on  a  Moving  Truck 

The  Los  Angeles  Motor-Truck  Club  recently  held  a  com- 
mercial-vehicle parade,  and  the  Southern  California  Edison 
Company  was  called  on  for  the  loan  of  a  number  of  trucks 
for  use  in  the  procession.  Seeing  in  the  opportunity  thus 
afforded  a  chance  of  "boosting"  the  electrical  industry,  the 
Edison  company  hurriedly  equipped  a  truck  with  a  number 
of  large  no-volt  direct-current  fans,  mostly  of  the  oscil- 
lating type.    The  fans  were  connected  to  the  truck  battery, 


MOVING    FAN    DISPLAY    ON    TRUCK 

which  consisted  of  sixty-five  Edison  cells  giving  an  emf 
of  approximately  80  volts,  and  they  ran  well  at  this  low 
voltage.  Colored  streamers  helped  to  enliven  the  appear- 
ance of  the  display,  which  attracted  much  attention. 

At  another  time  the  same  idea  could  be  worked  out  more 
elaborately.  Only  three  hours  were  available  for  installing 
the  fans  in  the  case  illustrated  so  that  the  display  neces- 
sarily had  to  be  made  simple. 


Garage  Rates  for  Customers'  Electric  Vehicles 

In  an  Eastern  city  of  80,000  population  the  central- 
station  company  now  operates  a  garage  for  the  conve- 
nience of  its  electric-vehicle  patrons.  Most  of  these  users 
charge  their  batteries  on  their  own  premises  but  bring  the 
cars  in  to  the  company's  garage  occasionally  for  flushing, 
overcharging  and  general  battery  attention.  The  pleasure 
cars  average  consumptions  of  100  kw-hr.  per  month,  re- 
turning a  central-station  income  of  about  $5  per  month. 

MONTHLY     RATES     FOR     GARAGING     CUSTOMERS'     ELECTRIC 
VEHICLES 


7001b.  veliicle    $3S.OO 

1.000-lb.  vehicle    35.00 

2,0001b.  vehicle    37.50 

4,000-lb.  vehicle    -tS.OO 

7.000-lb.  vehicle    55.00 

10,000-lb.  vehicle    60.00 

Storage  space  without  care 17.00 

The  accompanying  table  shows  the  schedule  of  monthly 
rates  charged  by  the  company  garage  for  stabling  custom- 
ers' cars,  charging  batteries,  cleaning  and  adjusting.  These 
rates  do  not  include  renewals  or  extensive  repairs.  For  a 
single  charge  of  a  pleasure  vehicle  the  rate  is  $i.  For 
charging,  calling  for  and  delivering  the  rate  is  $1.25  and 
for  washing  $1  extra. 


Electric  Appliances  for  Farmers'  Wives 

The  Xorth  Dakota  I-"cilcration  of  Women's  Clubs  be- 
lieves that  the  women  on  the  farm  are  entitled  to  the  same 
advantages  as  are  possessed  by  the  women  of  the  city.  By 
the  introduction  of  labor-saving  devices,  such  as  electric 
tlatirons,  electric  washing  machines,  electric  cream  sepa- 
rators and  the  like,  it  feels  that  a  decided  step  will  be  taken 
toward  making  farm  life  more  attractive  to  the  farmer's 
wife  and  daughter.  The  ladies  do  not  appear  to  be  quite 
sure  where  the  electricity  is  coming  from,  but  at  any  rate 
they  are  interested  in  the  subject,  as  shown  by  the  fact 
that  a  rural  betterment  department  has  been  established 
by  the  federation  to  familiarize  farmers'  wives  with  these 
modern  improvements.  It  is  said  that  President  Minnie  J. 
Neilson,  of  Grand  Forks,  N.  D.,  is  enthusiastic  over  this 
phase  of  the  federation's  work. 


Rental  of  Electric  Household  Conveniences 

A  woman  in  South  Bend,  Ind.,  writes  to  the  household 
department  of  a  Chicago  daily  newspaper  to  say  that  her 
neighbors  expressed  so  much  admiration  for  her  electrir 
flatiron  that  she  conceived  the  idea  of  renting  it  to  them. 
The  rate  fixed  for  the  use  of  the  iron  is  10  cents  an  hour. 
This  enterprising  housewife  is  also  the  proud  possessor  of 
an  electric  vacuum  cleaner.  This  she  rents  out  also,  charg- 
ing for  its  use  15  cents  an  hour.  Thus  the  neighbors  have 
paid  the  businesslike  owner  of  these  devices  enough  to 
reimburse  her  for  the  first  cost  and  also  supply  her  with 
some  extra  pin  money.  This  plan  would  seem  to  be  all 
right  from  the  electric-service  company's  point  of  view,  but 
probably  is  not  exactly  to  the  liking  of  the  manufacturers 
of  these  devices. 


Activity  in  Indianapolis 

Work  is  well  under  way  for  extensive  additions  to  the 
Mill  Street  generating  station  of  the  Indianapolis  Light  & 
Heat  Company.  The  present  station  is  a  modern,  well-built 
turbine  plant  with  four  vertical  Curtis  units  having  a  total 
maximum  rating  of  about  15,000  kw.  The  addition  will 
house  a  General  Electric  horizontal  turbo-generator  of 
12,500  kva,  with  boilers  and  accessories.  Space  will  be 
Iirovided  for  two  additional  15,000-kva  units.  The  big  new 
unit  now  ordered  will  be  ready  for  service,  it  is  planned,  by 
July  I,  1914.  In  the  completed  station  all  the  generators 
will  be  in  one  room  about  250  ft.  long,  but  there  will  be  two 
distinct  boiler  rooms. 

The  Indianapolis  company  is  also  installing  a  large  new 
.storage  battery,  made  by  the  Electric  Storage  Battery  Com- 
pany, in  Substation  C,  on  East  Wabash  Street.  The  oM 
battery  in  the  Xorth  Meridian  Street  substation  is  to  be  re- 
built. When  these  improvements  are  completed  there  will 
be  a  battery  reserve  on  the  system  capable  of  supplying 
18.000  amp  for  one  hour. 

Increasing  business  makes  these  plant  additions  neces- 
sary. Indianapolis  has  two  large  electric-service  com- 
panies, the  Merchants'  Heat  &  Light  Company  being  the 
other  one.  Until  recently  there  were  three,  but  the  People's 
Light  &  Heat  Company  has  been  absorbed  by  the  Mer- 
chants' company,  unless  the  action  of  the  Public  Service 
Commission  is  set  aside  by  the  courts.  Both  the  existing 
companies  operate  district-heating  plants.  Indianapolis  is 
wide  awake  electrically,  however,  and,  despite  competition, 
the  Indianapolis  Light  &  Heat  Company  reports  that  its 
kilowatt-hour  output  has  exceeded  that  of  last  year  every 
month  by  from  16  to  20  per  cent.  It  has  about  29.000  cus- 
tomers in  a  city  of  233.000  people.  It  does  the  city  electric 
street  lighting,  maintai.iing  about  2300  arc  lamps  for  this 
purpose.  It  is  an  energetic,  home-owned  company,  with 
progressive  policies.     Mr.  C.  C.  Perry,  its  president,  has 
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directed  its  affairs  since  1888.  Few  electric-service  proper- 
ties in  this  country  have  been  in  charge  of  the  same  man 
for  twenty-five  years.  Mr.  Thomas  A.  Wynne  is  vice-presi- 
dent and  engineer  of  the  company. 

The  younger  company,  the  Merchants'  Heat  &  Light  Com- 
pany, has  been  in  existence  about  eleven  years.  Mr.  E.  L. 
McKee  is  president  and  Mr.  E.  Darrow  is  general  manager. 
It  also  reports  a  flourishing  and  increasing  business.  It  is 
said  to  have  the  largest  district-heating  system  in  the  world. 
The  district  supplied  is  about  3  miles  long  and  2  miles  wide, 
and  to  it  is  furnished  low-pressure  exhaust  steam  from  two 
stations.  The  station  of  the  former  People's  company  at 
Sixteenth  and  Alabama  Streets  will  be  shut  down  electric- 
ally, but  hot  water  for  heating  will  be  supplied  from  it,  the 
water  being  heated  by  exhaust  steam  from  the  Merchants' 
company's  present  stations.  The  Merchants'  company,  in 
its  electrical  department,  makes  a  special  effort  to  obtain 
the  business  of  large  consumers.  "We  are  the  company," 
it  says,  "that  lights  the  big  stores  and  theaters."  Its  princi- 
pal generating  station  is  at  West  Washington  Street  and  the 
White  River.  Mr.  Darrow  recently  announced  plans  to 
install  an  additional  io,ooo-kw  turbo-alternator  unit  and 
4000  hp  in  water-tube  boilers  in  this  station,  although  it 
had  been  previously  proposed  to  build  a  new  plant  in  the 
Massachusetts  Avenue  section. 


Central-Station  Refrigeration 

A  neatly  printed  and  attractively  illustrated  pamphlet 
entitled  "Electric  Refrigeration"  just  issued  by  the  Com- 
monwealth Edison  Company  of  Chicago  gives  some  ex- 
amples of  modern  ice  and  refrigeration  plants  operated 
from  central-station  service.  Brief  descriptions  are  given 
of  nine  artificial  ice  factories  in  Chicago  using  electrical 
energy  from  the  central  station.  The  remainder  of  the 
)ook  is  devoted  to  electric  refrigeration  as  exemplified  in 
fairies,  butcher  shops,  florists'  establishments,  storage 
varehouses,  groceries  and  restaurants:  also,  water-cooling 
ly  electrically  driven  compressors.  The  booklet  is  inter- 
sting  in  affording  an  idea  of  the  extent  to  which  central- 
tation  energy  is  used  in  ice-making  and  refrigeration  in 
ne  city.  It  also  should  be  valuable  in  furthering  the 
ixtension  of  electric  service  for  these  purposes. 


'pening  a  "  White  Way  "  at  Mount  Vernon,  N.  Y. 

On  the  evening  of  Oct.  9  the  "white  way"  lighting  in- 
alled  on  Fourth  Avenue,  Mount  Vernon,  N.  Y.,  by  the 
Westchester  Lighting  Company,  was  officially  opened  by 
e  mayor  of  the  city.  The  installation  comprises  forty  four- 
mp  clusters  carried  on  ornamental  iron  posts  located  at 
,0-ft.  intervals.  Each  post  is  equipped  with  four  loo-watt 
|Jltiple  tungsten  lamps  inclosed  in  12-in.  Alba  globes. 
The  new  installation  replaces  seven  1200-cp  arc  lamps, 
'ch  of  which  consumed  1777  kw-hr.  per  annum.  It  is 
'imated  that  each  tungsten  cluster  will  consume  1000 
l';-hr.  per  annum.  Three  of  the  lamps  in  each  cluster  will 
irn  from  sundown  to  midnight  and  are  to  be  paid  for 
1  the  merchants.  The  fourth  lamp  will  burn  on  the  regu- 
I   all-night  lighting  schedule  and  is  to  be  paid  for  by  the 

C/. 

.'reparations  for  an  elaborate  celebration  had  been  made 
bi  the  Westchester  Lighting  Company,  opening  at  7 
O'ock  with  an  illumination  of  the  company's  office  build- 
"  outlined  with  electric  lamps.  In  addition  a  powerful 
S'rchlight  was  played  over  the  city  from  the  cupola  of 
'^  building. 

he  parade,  which  began  at  8  o'clock,  was  led  by  a 
sf,m  calliope,  followed  by  automobiles  containing  the  offi- 
•^'5  of  the  company  and  citizens.  The  president  of  the 
fcpany  rode  on  horseback.     Behind  the  automobiles  came 


the  trucks  and  wagons  of  the  company  from  adjoining  dis- 
tricts. About  100  vehicles  were  in  line,  all  gayly  decorated. 
The  trucks  carried  striking  signs,  a  good  sample  of  which 
is  seen  in  the  accompanying  picture  of  the  truck  from  Tar- 
rytown. 

The  automobiles  and  floats  were  followed  by  the  male 
employees  of  the  company  marching  four  abreast  led  by 
a   military   band.     In   all   there  were   about    1000  marchers 
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in  line,  carrying  transparencies  and  company  pennants. 
The  rear  of  the  parade  was  brought  up  by  the  company's 
emergency  car,  in  which  was  seated  a  boy  dressed  as  a 
"buttons"  in  a  white  suit.  For  buttons  down  the  front  of 
his  coat  he  wore  a  row  of  small  electric  lamps  which 
flashed  during  the  progress  of  the  parade. 

Many  merchants  took  advantage  of  the  opportunity  to 
do  some  very  creditable  advertising,  following  in  the  wake 
of  the  parade  with  their  decorated  wagons. 


Commercial  Methods  at  Boston 

At  the  recent  convention  of  Edison  illuminating  com- 
panies a  paper  by  Mr.  Leavitt  L.  Edgar  recounted  one  year's 
activity  by  the  Boston  Edison  company  in  promoting  the 
use  of  energy-consuming  devices  and  the  result.  The  Bos- 
ton 1912  Electric  Show  was  run  at  a  cost  of  over  $200,000, 
and  although  showing  a  deficit  was  more  than  successful 
from  an  educational  viewpoint.  More  than  350,000  per- 
sons paid  admission  during  the  four  weeks  of  the  show, 
which  was  devoted  to  varied  applications  of  electricity  to 
domestic  and  commercial  uses.  The  country-wide  atten- 
tion that  the  company  has  brought  to  the  electric  vehicle  is 
well  known.  During  the  electric-vehicle  campaign  the 
company  authorized  the  expenditure  of  $7,500  by  the  Massa- 
chusetts Institute  of  Technology  to  enable  it  to  carry  on 
investigations  of  various  sorts  to  determine  the  cost  of 
operating  electric  vehicles  under  all  kinds  of  conditions. 
The  recently  announced  department  of  investigation  in- 
augurated with  an  endowment  of  $100,000  at  the  college 
mentioned  is  admittedly  a  direct  result  of  the  researches 
carried  on  by  it  for  the  Edison  company. 

Perhaps  the  most  unusual  method  of  attracting  the  atten- 
tion of  the  public  has  been  the  "Farm  of  Edison  Light 
and  Power,"  a  portable  equipment  containing  practically 
every  farming  implement  and  appliance  that  is  made  to 
operate  by  an  electric  motor.  The  "House  of  Edison 
Light,"  built  by  the  company  to  educate  the  housekeeper 
in  the  use  of  electricity  in  the  home  and  moved  from  place 
to  place  in  the  company's  territory,  is  also  another  well- 
known  feature  of  the  company's  merchandising  scheme. 
During  the  last  year  the  company  entered  seriously  upon  a 
campaign  to  promote  the  use  of  devices  by  giving  lectures 
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before  gatherings  of  different  i<inds.  The  lecture  bureau 
is  supplemented  by  a  corps  of  demonstrators,  and  the  "May 
breakfasts"  given  by  suburban  churches,  as  noted  at  the 
time  in  these  columns,  were  in  charge  of  the  lecture  divi- 
sion. During  July  the  appliance  department  inaugurated  a 
plan  for  selling  electric  ranges  on  an  instalment  plan  of 
ten  monthly  payments  of  $8,  plus  the  cost  of  wiring,  which 
is  installed  by  a  contractor  at  a  flat  price  of  $33.  This 
campaign  is  now  under  way.  Last  spring  another  flat- 
iron  campaign  was  started  with  3-lb.  and  6-lb  irons  on 
thirty  days'  trial.  At  the  end  of  the  time  the  iron,  if  kept, 
was  billed  at  $4.50.  These  flatiron  campaigns  have  always 
been  successful  and  the  company  intends  to  continue  them 
next  year.  In  addition  to  the  many  lines  of  activity  men- 
tioned, the  Boston  Edison  company  maintains  stores  where 
complete  stocks  of  the  latest  electrical  appliances  may  be 
had.  The  appliance  department,  which  operates  three 
shops,  gives  free  demonstrations  at  the  homes  of  custom- 
ers. The  company  also  maintains  signs  throughout  Boston 
and  its  suburbs  advertising  electric  service.  In  addition, 
it  has  established  thirty-six  pay  stations  for  the  conveni- 
ence of  customers  in  paying  bills. 


An  Electric-Vehicle  Display  Window 

In  connection  with  a  recent  electric-vehicle  campaign, 
Mr.  Robert  W.  Hoy,  commercial  manager  of  the  Harris- 
burgh  (Pa.)  Light  &  Power  Company,  arranged  a  window 
exhibit  which  attracted  a  great  deal  of  attention.  Around 
the  edge  of  the  display  space  was  built  an  oval  track  with 
a  3-in.  groove,  while  in  the  center  of  this  raceway  was  a 
miniature  model  of  Market  Street,  the  principal  business 
thoroughfare  of  Harrisburg,  carefully  laid  out  from  Mar- 


ELECTRIC-VEHICLE    WI.NUOW    DISPLAY    AT    HAKRISBIJKG,    PA. 

ket  Square  to  Fourth  Street,  a  distance  of  two  blocks. 
Lines  were  drawn  representing  street-car  tracks  just  as 
they  are  located  on  these  streets  and  heavy  threads  fastened 
to  a  percolator  at  one  end  and  a  toaster  stove  at  the  other 
represented  trolley  wires.  Two  street  cars  were  shown  in 
operation  with  their  trolley  poles  making  contact  with  the 
threads,  while  in  the  spaces  at  the  sides  vehicles  of  all 
descriptions,  horse-driven,  gasoline  and  electric  trucks,  were 
arrayed  in  lifelike  arrangement.  The  electric  wagons  were 
distinguished  by  signs  on  the  sides,  "Electric  Service." 
Traffic  policemen  were  stationed  at  three  points  along  the 
street.  One  of  the  principal  attractions  of  the  display  by 
night  was  the  miniature  ornamental  lighting  installation, 
reproducing  with  fidelity  the  arc  standards  recently  erected 
along  the  curbs  of  the  principal  streets  in  the  business  sec- 
tion of  Harrisburg. 

Racing  around  in  the  groove  circumscribing  the  window 
were  three  celluloid  balls,  red,  white  and  blue,  which  were 
driven  by  the  wind   from  three   12-in.   fans  placed  at  the 


corners  of  the  track.  One  ball  represented  electric  ve- 
hicles, one  the  gasoline  cars,  and  the  third  horse-driven 
wagons,  and  there  was  one  point  in  the  oval  where  it  was 
possible  for  these  balls  to  pass  each  other.  The  white  ball, 
for  some  unexplained  reason,  passed  the  other  two  very 
frequently  and  was  therefore  named  the  "electric  wagon." 
In  the  center  of  the  window  a  large  placard  called  the  at- 
tention of  the  public  to  the  many  advantages  to  be  gained 
by  using  electric  vehicles. 


Information  for  Customers 

Much  useful  information  is  contained  in  the  new  "Cus- 
tomers' Information  Book"  of  the  Minneapolis  Genera" 
I'.lectric  Company.  This  is  a  pamphlet  of  thirty-two  pagi. 
bound  in  a  neat  paper  cover.  A  copy,  of  it  has  been  maileu 
to  every  customer  of  the  company,  and  one-  is  handed  to 
each  new  applicant  for  service.  Its  purpose  is  to  give 
customers  information  that  will  be  useful  in  the  satis- 
factory employment  of  electric  service. 

The  company  states  its  purpose  thus:  "Our  desire  is 
to  earn  the  right  to  reasonable  compensation  in  exchange 
for  a  service  necessary  to  Minneapolis  and  its  people,  and 
to  earn  the  wage  fairly  by  honest  service  pleasantly  and 
cheerfully  rendered."  This  is  certainly  well  put.  Cus- 
tomers are  told  how  to  obtain  service,  what  the  sales  de- 
partment is  for,  how  to  adjust  service  troubles,  how  to 
read  meters  and  check  bills,  and  the  basis  of  rates.  The 
customers  and  the  general  public  are  invited  to  visit  the 
office  of  the  company,  one  part  of  which  has  been  fitted  up 
as  a  customers'  lobby  with  public  writing  tables,  tele- 
phones, stationery  and  comfortable  furniture  for  those 
wishing  to  transact  business  or  meet  friends. 

Prominence  is  given  to  the  statement  that  the  gen 
eral  manager  endeavors  to  receive  personally  all  wli 
wish  to  see  him.  In  relation  to  pulmotors  it  is  announce 
that  a  completely  equipped  machine  will  be  sent  at  onc' 
by  automobile  in  response  to  all  emergency  calls,  wither 
regard  to  the  cause  of  the  injury  to  the  patient.  Anoth' 
statement  of  interest  is  that  during  warm  weather  thi 
company  will,  upon  a  doctor's  certificate,  give  free  electric 
fan  service  to  invalids  unable  to  pay  for  it.  This  offer 
of  course,  applies  only  to  localities  where  the  company' 
service  is  available.  In  relation  to  "grief"  the  compan; 
says:  "Every  complaint  lodged  with  the  company  is 
favor,  because  we  desire  our  service  to  be  as  nearly  per 
feet  as  ingenuity  and  unremitting  attention  can  make  it. 
Each  service  trouble  call  is  followed  up  by  a  return  po5 
card  asking  whether  the  trouble  has  been  remedied  sati? 
factorily.  The  company  does  not  do  wiring,  and  says  th; 
so  long  as  the  contractors  and  supply  houses  of  Minni 
apolis  render  efficient  service  at  reasonable  prices,  as  ; 
present,  it  will  continue  to  co-operate  with  them  in  a 
practicable  ways. 

Rate  schedules  are  given  fully  and  an  attempt  is  mai 
to  explain  the  basis  of  rates.  The  residential  rate  is 
cents  per  kw-hr.  for  the  first  3  kw-hr.  per  room  per  mom 
and  a  secondary  rate  of  6  cents  per  kw-hr.  is  made  for  a 
additional  energy,  both  subject  to  a  discount  of  5  per  ce' 
for  prompt  payment.  The  minimum  bill  is  fixed  at  $1 
month.  It  is  noteworthy  that  in  the  whole  pamphlet  tl 
words  "rule"  and  "regulation"  are  not  used  except  in  01 
instance,  where  it  is  stated  that  ever>'  employee  is  pr 
vided  with  a  book  of  "Safety  Rules"  and  is  instructed 
first  aid  to  the  injured. 

H.  M.  Byllesby  &  Company  control  the  Minneapolis  Ge 
eral  Electric  Company,  and  the  book  was  prepared  und 
the  direction  of  Mr.  W.  H.  Hodge,  manager  of  the  p" 
licity  department  of  the  Byllesby  orgfanization.  It  is  * 
intention  ultimately  to  supply  each  Byllesby  property  w[ 
a  similar  book,  printed  locally,  as  in  the  case  of  the  Mt. 
neapolis  pamphlet. 
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Illumination  and  Wiring 

Little  Rock's  Slogan  Sign 

■  To  the  city  of  Little  Rock,  Ark.,  the  Little  Rock  Rail- 
way &  Electric  Company  has  donated  the  double-reading 
electric  sign  illustrated  herewith.  The  cost  of  its  opera- 
tion will  be  defrayed  by  the  local  merchants,  who  have 
undertaken  a  subscription  collection  among  the  business 
houses  of  the  main  thoroughfares.     The  slogan  sign  con- 
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ELECTRIC-LIGHT   SLOGAN    AT   LITTLE  ROCK^  ARK. 

tains  654  lo-watt  lamps  and  is  illuminated  on  both  sides. 
It  is  mounted  on  a  steel  framework  between  35-ft.  poles. 
Since  the  erection  of  the  display  a  number  of  merchants 
have  adopted  its  slogan  in  their  newspaper  advertising. 


Blasting  Holes  for  Wooden    Poles    with  Dynamite 

(  Nearly  every  central-station  manager  north  of  the  Mason 
'and  Dixon  line  has  had  the  unpleasant  experience  of  pay- 
ing prices  ranging  upward  from  $1  apiece  for  pole  holes 
'Which  had  to  be  dug  in  frozen  ground.  The  accompanying 
illustration  shows  the  scheme  which  was  used  by  the 
Marion  Light  &  Heating  Company,  of  Marion,  Ind.,  for 
, digging  holes  when  the  ground  was  frozen  to  a  depth  of 
more  than  24  in. 
!     The  hole  was  first  topped  and  the  earth  removed  to  a 
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BLASTING    POLE    HOLES    WITH    DYNAMITE 

epth  of  from  12  in.  to  15  in.,  care  being  taken  that  the 
':p  of  the  hole  was  in  conformity  with  the  size  of  the 
pished  hole  desired.  A  long-handled  auger  was  then  used 
jl  bore  a  hole  slightly  larger  in  diameter  than  a  stick  of 
/namite  to  a  depth  of  about  27  in.  or  30  in.  The  charge, 
hen  placed  in  this  small  hole  and  tamped  in  and  ignited. 


blew  a  neat  round  excavation  as  large  in  diameter  as  the 
portion  which  had  been  dug  out  at  the  top.  With  three- 
quarters  of  a  stick  of  dynamite  at  the  depth  specified  in 
the  illustration,  a  hole  5  ft.  deep  was  secured  in  the  clay 
ground  at  an  average  saving  of  15  to  20  per  cent  over  the 
cost  of  manual  digging. 


Types  and  Uses  of  Semi-Indirect  Lighting  Units 

By  Leonard  V.  James 

The  tendency  in  modern  lighting  installations  is  un- 
doubtedly toward  diffused  illumination,  together  with  an 
effort  to  add  to  the  appearance  of  the  room  by  the  use 
of  proper  fi.xtures.     Direct  lighting  from  unshaded  sources 


FIGS.    I    and  2 LAMPS  AND  REFLECTORS  IN  VERTICAL  POSITION 

and  indirect  lighting  with  all  of  the  light-flux  reflected  to 
the  working  plane  from  a  diffusing  surface  are  the  ex- 
tremes. Approaching  the  direct  lighting  there  is  the  type 
of  unit  in  which  the  light  source  is  shielded  by  shades 
ranging  from  nearly  clear  glassware  to  translucent  bowls 
and  finally  to  opaque  mirrored  reflectors,  all  of  these  hav- 
ing a  more  or  less  directive  effect.  The  so-called  semi- 
indirect  system  is  really  a  special  case  of  the  modified 
direct,  since  most  of  the  useful  light-flux  passes  through 
the   translucent   bowl. 

The  combination  of  the  direct  and  indirect  lighting 
furnished  by  the  luminous-bowl  units  is  effective  and  pleas- 
ing and  meets  the  public  demand  for  indirect  lighting 
together  with  an  apparent  light  source.  In  a  paper  read  be- 
fore the  Illuminating  Engineering  Society  in  June,  1912,  Mr. 
Thomas  W.  Rolph  discusses  the  results  of  a  series  of  tests, 
suggesting  that  the  illumination  of  the  ceiling  with  indirect 
lighting  is  from  10  to  15  per  cent  as  intense  as  that  of  a 
direct-lighting  fixture  producing  the  same  effect  in  the 
room.  These  results  seem  to  have  been  verified  by  the 
manufacturers  of  the  luminous-bowl  fixtures  under  discus- 
sion, as  the  light-flux  used  in  securing  the  desired  effect 
appears  in  all  cases  to  be  almost  exactly  10  per  cent. 

There  are  two  arrangements  of  the   interior  equipment 
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FIGS.   3   AND  4 LAMPS  AND  REFLECTORS   IN   VERTICAL   POSITION 

AND   LAMPS   AND   REFLECTORS    IN    HORIZONTAL    POSITION 

used  in  the  fixtures  in  question.  As  a  rule  the  reflectors 
and  lamps  are  in  a  vertical  position,  as  shown  in  Figs,  i, 
2  and  3.  The  reflectors  used  are  one-piece  silvered-glass 
opaque  reflectors.  The  light-flux  which  illuminates  the 
outside  bowl  passes  through  and  is  directed  by  an  opal 
diffuser,   located   so  that   it   interferes  but   little   with   the 
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normal  reflection  required  for  general  illumination.  Fig.  4 
shows  the  arrangement  used  when  shallow  bowl  fixtures  are 
employed,  it  being  necessary  here  to  install  the  lamps  and 
reflectors  in  a  horizontal  position.  The  small  lamp  which 
lights  the  bowl  is  suspended  at  the  center  of  the  equipment 
and  usually  consumes  about  10  per  cent  of  the  total  wattage 


FIG.    5 REI'RE.'^E.NT.ATIVE    DESIGN    OF   FI.XTURE    I.V    liEDROOM 

of  the  fi.xture.     Xote  that  in  all  cases  the  equipment  is  sus- 
pended from  the  edge  of  the  fixture. 

Representative  designs  of  single  and  multi-unit  luminous- 
bowl  fixtures  in  characteristic  installations  are  shown  in 
Figs.  5  and  6.  It  is  apparent  that  a  very  arti.stic  effect  can 
be  secured  by  properly  choosing  the  patterns  and  colors 
employed,  the  color  of  the  bowl  being  determined  either  by 
that  of  the  glass  or  that  of  the  illuminating  bulb.  In  each 
case  the  installations  were  photographed  by  the  light  of 
the  luminous-bowl  fixtures  alone.  Although  long  time  ex- 
posures were  necessary,  it  should  be  noticed  that  no  hala- 
tion about  the  bowls  is  apparent.  The  light  is  soft  and 
diffused,  but  the  manner  in  which  the  detail  is  brought  out 
shows  that  there  is  plenty  of  illumination. 


FIG.   6^REPRESENT.\TIVE    DESIGN    OF   FIXTURE    IX    DINING-ROOM 

Cleaning  is  accomplished  in  the  single-unit  fixture  by 
releasing  the  chain  at  one  of  the  suspension  points.  In  the 
multi-unit  fixture  the  reflectors  are  readily  accessible  in 
their  normal  positions  except  where  horizontal  as  in  the 
case  of  the  shallow-bowl  equipment,  where  they  may  be 
released  by  a  spring  catch   and   tilted   into   an   accessible 


position.  These  reflectors  have  a  fire-glazed  inner  surface 
so  that  dust  may  easily  be  removed  with  a  damp  cloth. 
Should  it  be  necessary  to  clean  the  bowl,  it  can  either  be 
released  by  set-screws  or  the  entire  interior  equipment  can 
be  lifted  clear  of  the  bowl. 


Incandescent  Lamps  in  Steel-Mill  Service 

In  the  progress  report  on  illumination  in  steel  mills  pre- 
sented before  the  recent  convention  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers,  New  York,  data  from 
thirty  plants  of  the  sixty-one  now  in  the  association  were 
shown  in  tables  and  charts.  The  accompanying  illustration 
is  a  reproduction  of  one  of  the  most  striking  diagrams,  and 
shows  the  recent  revolution  in  lighting  methods.  While 
considerable  diversity  exists  among  the  various  plants  in 
the  proportions  of  different  types  of  units  employed,  the 
changes  in  the  past  two  years  are  marked  and  the  trend  is 
already  apparent  toward  the  elimination  of  all  carbon-arc 
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LIGHTING    EQUIPMENT    OF    STEEL    MILLS 

lamps  and  the  substitution  of  tungsten  lamps  in  their  stead. 
There  has  also  been  a  slight  reduction  in  the  number  of 
carbon  incandescent  lamps  used,  but  the  big  difference  re- 
sults from  the  adoption  of  the  tungsten  units  to  take  the 
place  of  the  obsolete  carbon-arc  lamps.  The  fact  that 
carbon-filament  incandescent  lamps  are  not  going  out  of 
service  more  rapidly  is  perhaps  due  to  the  lack  of  suffi- 
ciently high  intensities  of  illumination,  since  experience 
has  shown  that  with  a  proper  system  of  general  lighting 
carbon  drop  lamps  may  be  done  away  with  and  more  satis- 
factory results  secured  with  no  increase  in  total  energ>' 
consumption. 


Recent  Telephone  Patents 

It  has  been  felt  by  .Mr.  H.  S.  Brewington,  of  Baltimore. 
.Md..  that  no  register  for  telephone  messages  would  be  sat- 
isfactory to  all  concerned  unless  visible  to  the  subscriber 
and  at  the  same  time  operated  only  under  the  joint  control 
of  the  subscriber  and  the  exchange  operator.  Mr.  Brewing- 
ton  has  provided  a  register  accordingly,  the  register  being 
mounted  at  the  telephone  station  with  the  dials  in  view 
When  it  is  time  to  register  the  operator  effects  the  count 
with  the  assistance  of  the  subscriber. 

Granular  carbon  is  used  in  considerable  quantity  in  the 
manufacture  of  transmitters,  and  for  the  best  results  i 
should  be  of  uniform  texture.  It  is  with  a  view  of  producinj 
better  carbon  that  Mr.  J.  C.  Lee,  of  Brookline.  Mass.,  ha 
invented  an  electric  oven  for  treating  the  granules.  Th' 
carbon  particles  are  required  to  pass  through  a  contracts 
throat,  at  either  end  of  which  an  electric  terminal  is  place<! 
The  baking  is  effected  by  electrical  energy. 
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Letter  to  the  Editors 

Some  Phase-Transforming  Systems 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Referring  to  the  letter  from  Mr.  Rudolph  W. 
Van  Norden  in  your  issue  dated  Oct.  18,  1913,  attention 
should  be  called  to  the  fact  that  in  1892  Prof.  R.  Eron  dis- 
closed the  three-phase  to  two-phase  method  referred  to  by 
Mr.  \'an  Norden  by  the  use  of  two  single-phase  units  as 
shown  in  Fig.  I.  Long  prior  to  obtaining  a  patent  on  the 
single-unit  three-phase  to  two-phase  transformation,  I  had 
in  my  possession  a  book  of  notes  and  sketches  in  which  is 
given  the  method,  dating  back  to  1892,  which  was  used  in 
Italy  during  that  period,  the  notes  showing  a  one-unit, 
three-phase  to  two-phase  method  of  accomplishing  the  same 
results.  This  book,  which  I  still  have,  contains  many  kinds 
of  unusual   polyphase   systems   and   wiring   schemes. 

The  patent  in  question  covered  not  only  the  means  but 
the  method  adopted  with  the  one-unit  transformation,  and 
not  the  three-unit  method  of  three-phase  to  two-phase 
transformation  referred  to  by  Mr.  Van  Norden.  Appli- 
cation was  made  for  a  patent  on  the  one-unit  method  of 
three-phase  to  two-phase  transformation  only  after  the 
writer  had  been  repeatedly  advised  to  do  so  by  friends 
with  whom  he  had  discussed  the  subject,  and  after  the  ad- 
vantages of  the  method  over  all  other  methods,  from  the 
viewpoint  of  lowest  first  cost  of  manufacture  and  ability 
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(FIG.       I THREE-PHASE       TO       TWO-PHASE       TRANSFORMATION, 

SHOWING    METHODS    USED    AND    EARLIEST    KNOWN    DATES 

to  maintain  balanced  phase-currents,  had  been  established 

in  practical  operation. 

In  Fig.  I,  a  shows  the  use  of  two  single-phase  units  for 

I   ;he  three-phase  to  two-phase  transformation,  dating  back 

■  i'o  1892;  b  shows  the  use  of  one  three-phase  unit  for  the 

hree-phase  to   two-phase   transformation,   dating   back   to 

899,  and  c  shows  the  use  of  three  single-phase  units  for 

he  three-phase  to  two-phase  transformation  employed  by 

Ir.  \'an  Norden  in  1903. 

Having  become  familiar  with  the  original  notes  given  in 
'rofessor   Eron's   book,   the   present   writer   devoted   con- 
ilerable  study  to  the  internal  characteristics  of  the  one- 
nit  method   of   three-phase   to   two-phase   transformation 
Isfore  the  year   1900,  but  did  not  consider  a  patent  worth 
hile  until  certain  circumstances  arose  in  the  year   1906. 
In  writing  the  letter  on  this  subject  printed  in  the  issue 
the  Electrical   World   for   Sept.  27  it  was  the  writer's 
tention  to  mention  two   other   systems  covering  all   the 
leviously  mentioned  systems  of  three-phase  to  two-phase 
insformation.    It  will,  of  course,  lie  understood  that  Fig. 
•  of  the  earlier  letter  will  cover  all  of  the  systems  noted 
'th  the  exception  of  Fig.  \a  and  tliat  Figs.  2a,  2b  and  2c 
<  inot  be  made  to  cover  any  three-phase  to  two-phase  sys- 
''1  other  than  their  own — that  is,  a  cannot  be  substituted 
'■  6  or  c,  6  for  a  or  c.  or  c  for  a  or  b,  a  special  tap  being 
>■  uired  for  a. 

^or   reliability   of   operation   the   two   systems   presented 
'' ein  (Fig.  2  and  Fig.  3)  for  the  transformation  of  three- 


phase  to  two-phase  currents  require  three  single-phase 
transformers,  though  two  single-phase  transformers  will 
suffice.  In  the  case  of  Fig.  3  two  transformers  will  deliver 
the  same  phase-angle  results  as  would  the  three  single- 
phase  transformers. 

In  both  Fig.  2  and  Fig.  3  one-half  of  the  winding  of 
each  unit  is  connected  differently  from  the  ordinary  delta. 
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FIG.    2 COMPOSITE    METHODS    OF    OBTAINING    THREE-PHASE    TO 

TWO-PHASE    TRANSFORMATIONS 

In  Fig.  2,  A  shows  the  three-unit  method,  the  other  sys- 
tems being  shown  at  a,  b  and  c,  which  are  self-explanatory. 
Fig.  3  shows  a  method  in  which  are  two  of  the  three  units, 
half  of  the  respective  windings  being  divided.  One  of  these 
units  can  be  omitted  from  the  system  if  need  be  and  three- 
phase  to  two-phase  operation  continued,  as  at  A'  A". 

It  is  clear  from  Fig.  2  and  Fig.  3  that  all  of  the  systems 
described  in  the  issue  of  Sept.  27  are  covered  by  the  two 
methods  shown  here,  and  that  it  is  possible  to  operate  them 
as  indicated.  Hence,  no  matter  what  may  be  the  detailed 
make-up  of  each  of  the  methods  shown  in  the  issue  of 
Sept.  27,  one  or  the  other  or  both  of  these  methods  (de- 
pending on  the  requirement  and  the  system  for  the  one  or 
the  other  of  the  two  methods)  may  be  substituted  for  any 
or  all  of  them,  yet  the  methods  themselves  (in  their  make- 
up)  are  quite  unlike  any  of  those  noted  previously. 

In  so  far  as  concerns  the  recording  of  notes  and  sketches 
of  the  methods  shown  in  Fig.  2  and  Fig.  3,  I  have  in  the 
past  sent  from  abroad  to  transformer  manufacturers  in  the 
United  States  notes  taken  from  my  notebook.  However, 
this  is  the  first  time  these  methods,  with  a  particular  view 
to  three-phase  to  two-phase  application,  have  been  pub- 
lished.   Other  methods  and  means  have  been  experimented 


FIG.    3 COMPOSITE    METHODS    OF    OBTAINING    THREE-PHASE    TO 

TWO-PHASE  TRANSFORMATIONS 

with,  but  those  of  Fig.  2  and  Fig.  3  are  the  best  of  the  ones 
dispensing  with  transformer  winding  taps  other  than  the 
common  center  or  50  per  cent  tap.  In  one  unit  of  Fig.  3, 
R',  B",  the  taps  used  constitute  those  of  the  three-phase 
to  two-phase  relations  of  Fig.  4b,  shown  in  the  letter  in 
the  issue  dated  Sept.  27. 

A'cw  York,  N.  Y.  William  T.  Taylor. 
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Insulating  and  Grounding  Motors  and  Generators.  I 

By  Terrell  Croft 

The  National  Electrical  Code  specifies  that  motors  and 
generators  operating  at  pressures  in  excess  of  550  volts 
nust  have  their  base  frames  permanently  and  effectively 
'rounded.  Motors  and  generators  operating  at  pressures 
)f  550  volts  or  less  should,  so  the  code  specifies,  be  insu- 
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for  Mgtur  Bolt  Nul 

?IGS.  I  AND  2 — MOTOR  INSULATED  ON  A  PARALLEL  TIMBER 
BASE  AND  ARRANGEMENT  OF  BOLT  HOLES  IN  INSULATING 
TIMBERS 

lated  from  the  ground  wherever  feasible,  but  where  the  in- 
sulation of  the  frame  is  impracticable  permission  may  be 
secured  from  the  local  inspection  department  to  omit  the 
frame  insulation.  However,  where  such  insulation  is 
omitted  the  frame  must  be  thoroughly  grounded. 

Insulating  the  frame  of  a  high-voltage  machine  from  the 
ground  introduces  a  dangerous  life  hazard,  because  there 
may  be  a  leak  between  the  winding  and  the  frame  and  the 
attendant  touching  such  a  frame  can  be  severely  shocked, 
or  possibly  killed.  Where  the  voltage  is  low — below  pos- 
sibly 550 — this  element  of  life  hazard  is  not  of  great  mo- 
ment. It  is  therefore  evident  that  the  frames  of  all  high- 
voltage  machines  should  be  thoroughly  grounded,  and  it  is 
also  very  likely  true  that  it  would  be  well  to  ground  the 
frames  of  all  low-voltage  machines  to  protect  the  attend- 
ants from  shock. 

There  is  another  good  reason  why  it  is  preferable  from 
the  operator's  standpoint  to  ground  the  frames  of  all  elec- 
trical machinery.  Consider  the  case  of  a  frame  of  a  ma- 
chine insulated  from  the  ground:  If  a  leak  occurred  in 
this  machine  between  one  of  the  windings  and  the  frame, 
the  operator  would  not,  in  the  ordinary  course  of  operation, 
be  advised  of  its  presence,  and  another  ground  might  occur 
in  the  same  machine  between  the  winding  and  the  frame, 
which  would  make  a  short-circuit  and  possibly  burn  out  the 
machine  and  produce  a  fire.  If,  however,  the  frame  of  the 
machine  were  thoroughly  grounded,  a  leak  between  the 
frame  and  the  winding  would  make  itself  known  through 
an  indication  on  the  station  ground  detector,  and  then  it 
could  be  readily  corrected  before  another  ground  could 
occur  and  make  serious  trouble. 

The  intention  of  the  code  rule  appears  to  be  that  if  a 
frame  is  insulated  it  must  be  thoroughly  insulated,  and  if 
grounded,  thoroughly  grounded.  If  a  frame  were,  how- 
ever, but  imperfectly  insulated,  sufficient  current  might, 
under  certain  conditions,  flow  through  the  high-resistance 


path  constituted  by  the  imperfect  insulation  and  cause  a 
fire.  Although  the  code  does  not  so  specify,  it  is  prob- 
able that  it  is  always  best  to  ground  effectively  electrical 
machinery  frames  wherever  possible,  but  where  effective 
grounding  is  not  feasible  the  frame  should  be  thoroughly 
insulated  for  the  reason  just  indicated.  m 

It  does  not  appear  to  be  general  practice  among  Under- 
writers' inspectors  rigidly  to  enforce  the  code  requirement 
for  thorough  insulation.  Some  inspectors  appear  to  pay 
but  little  attention  to  the  rule  where  the  pressure  is  below 
550  volts.  Where  the  pressure  is  in  excess  of  550  volts, 
however,  thorough  grounding  is  generally  insisted  upon. 
Inasmuch  as  the  majority  of  modern  electrical  generators 
are  directly  connected  to  their  prime  movers  and  are  there- 
by thoroughly  grounded  through  the  piping  systems  serv- 
ing the  prime  movers,  it  is  not  often  that  a  large  generator 
is  not  well  grounded.  Belted  motors  are  frequently  insulated 
owing  to  being  supported  on  timbers  of  either  a  wooden 
floor  or  a  ceiling.  Large  motors  are  usually  mounted  on 
a  concrete  foundation  or  on  the  frame  of  some  machine^  j 
and  in  such  cases  should  be  thoroughly  grounded.  Pre 
quently  small  motors  are  mounted  on  the  frames  of  ma 
chine  tools,  and  in  some  cases  on  small  concrete  founds 
tions,  and  hence  are  not  thoroughly  insulated,  nor  can  the 
be  said  to  be  thoroughly  grounded.  In  such  applicatiot 
the  inspectors  appear  to  ignore  the  ruling  requiring  effe 
live  insulation  or  grounding  and  pass  such  machines 
without  comment. 

The  most  common  method  of  insulating  generators  an 
motors   is  by  supporting  them   on   wooden   timbers.     Th 
wooden-base  frames  used  for  this  purpose  should  be  thof 
oughly  filled  and  varnished.    Almost  any  sort  of  wood  wff 
do.     Where  a  wooden  floor  or  ceiling  is  depended  on  fo 
insulation  it  should  be  thoroughly  filled  and  varnished 
prevent  the  entrance  of  moisture,  although  it  is  not  ofte 
that  such  precautions  are  taken  in  actual  practice.     A 
ical   installation   of  a  belted   unit   insulated  on   timbers 
shown   in   Fig.   I.     The  timbers  are  held  to  the  concre 
foundation  with  long  foundation  bolts,  and  additional  bol( 
secure  the  machine  frame,  or  the  slide  rails,  to  the  timh 


FIGS.    3    AND    4 INSULATING    BASE    FRAME    AND     METHOD   Cj 

INSULATING    SLIDE    RAIL 

It  is  essential  that  the  foundation  bolts  and  the  bolts  thJ 
fasten  the  machine  be  well  insulated  from  each  other.  Fi^J 
2  shows  the  arrangement  of  the  bolt  holes  in  the  ends 
limbers  like  those  shown  in  Fig.  i,  indicating  that  a  sui^l 
cient  section  of  wood  must  be  provided  between  the  t^'J 
holes  to  obtain  adequate  insulation.  This  section  in  ' 
case  should  be  less  than  i  in.,  and  a  greater  separation ' 


preferable.  As  indicated  in  Fig.  2,  it  is  necessary  to 
countersink  the  holes  for  all  of  the  bolts  so  that  the  bolt 
head  or  the  nut,  as  the  case  may  be,  rests  well  below  the 
surface  of  the  timber.  If  such  holes  are  not  countersunk, 
the  metal  of  the  bolt  may  come  in  contact  with  either  the 
foundation  top  or  the  machine  frame  and  defeat  the  pur- 
pose for  which  the  insulating  timber  is  employed. 

Another  type  of  insulating  base  frame  that  is  frequently 
used,  which  consists  of  four  sticks  held  together  at  their 
ends  by  "half-and-half"  joints,  is  shown  in  Fig.  3.  Al- 
though base  frames  of  this  form  are  more  popular  than 
those  like  that  indicated  in  Fig.  i,  they  are  not  as  desirable 
because  dirt  and  oil  are  apt  to  accumulate  in  the  box-like 
cavity  formed  by  the  four  timbers.  It  is  often  very  diffi- 
cult to  remove  such  debris.  With  the  arrangement  of  Fig. 
r,  however,  the  dirt  can  be  pushed  out  from  the  machine 
frame  at  either  end,  and  the  floor  or  foundation  under  the 
machine  can  be  kept  clean  with  little  difficulty.  If  dirt  is 
allowed  to  accumulate,  it  may  defeat  the  purpose  for  which 
the  timbers  were  placed,  because  the  timbers  may  become 
impregnated  with  it,  which  will  reduce  their  insulating 
qualities. 

The  insulating  frame  that  was  installed  under  a  large 
low-voltage  belted  alternator  is  shown  in  Fig.  5.  For  this 
application  an  extremely  heavy  timber  frame  was  required 
because  of  the  size  of  the  machine,  which  was  almost  11  ft. 
long.  After  the  lo-in.  by  lo-in.  sticks  composing  the 
sills  for  the  frame  were  in  place  and  held  down  with  the 
foundation  bolts,  a  double  floor  of  2-in.  by  2-in.  wood 
planks  was  nailed  to  the  sills,  and  on  this  floor  the  gener- 
ator was  supported,  the  slide  rails  for  it  being  held  down 
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IG.    5 INSULATING     BASE     FOR     A     LOW-VOLTAGE     GENERATOK 

'|th  lag  screws  turning  through  the  floor  and  down  into 
e  sills. 

There  are  often  cases  where  Underwriters'  inspectors 
insisted  that  the  lag  screws  holding  the  slide  rails  of 
.achine  to  the  wooden-base  frame  be  thoroughly  insu- 
'ed  from  the  slide  rails.  The  arrangement  that  has  been 
i:d  in  such  cases  is  shown  in  Fig.  4.  The  insulating  wash- 
*   and  bushings  were  turned   from  fiber      The  wrought- 


iron  washer  should  always  be  placed  on  top  of  the  fiber 
washer,  as  suggested  in  the  picture,  to  prevent  the  head  of 
the  lag  screw  from  digging  into  the  fiber.  In  the  installa- 
tion illustrated  the  countersunk  holes  in  which  the  nuts  on 
the  ends  of  the  foundation  bolts  turn  were  filled  with  pitch 
to  insure  further  protection. 

Various  other  ways  of  insulating  motors  and  generators 
as  well  as  effective  methods  of  grounding  the  frames  of 
electrical  machines  will  be  described  in  a  subsequent  issue. 


TroUey-Wire  Slack  Take-Up  for  Lift  Bridge 

A  novel  arrangement  for  taking  up  slack  in  the  trolley 
wire  when  the  bascule  span  is  raised  is  in  successful  use 
on  the  new  Cherry  Street  bridge  at  Toledo,  Ohio.  In  the 
design  of  this  structure  no  towers  or  overhead  construction 


ARRANGEMENT    FOR    TAKING   UP   TROLLEY-WIRE   SLACK   FOR 
LIFT  BRIDGE 

was  permitted,  so  that  the  usual  trolley  retractor  equip 
ment  had  to  be  abandoned.  The  problem  of  drawing  up 
slack  in  the  wire  was,  however,  successfully  met  by  pro- 
viding pivoted  trolley  poles  at  the  center  of  each  span,  each 
of  these  poles  having  its  lower  end  loaded  with  a  weight 
sufficient  to  hold  it  in  a  vertical  position  regardless  of  the 
angle  at  which  the  bridge-leaf  stands.  In  this  way  the 
slack  accumulated  ahead  and  behind  the  pivoted  pole  i.' 
divided  equally  on  both  sides,  keeping  the  wire  always  clear 
of  the  rail. 

As  shown  in  the  sketch,  the  weighted  center  poles  arc 
carried  on  heavy  trunnions,  which  permit  the  member  to 
maintain  its  upright  position  independent  of  the  bridge 
position.  These  poles  stand  28  ft.  above  the  roadway,  and 
the  weighted  portion  extends  10  ft.  below  the  trunnion 
mounting.  For  the  bridge  section,  No.  4/0  flexible  hard 
drawn  stranded  wire  is  used  as  the  trolley  conductor.  This 
bridge  section  is  separated  from  the  main  line  by  an  in- 
sulating breaker,  and  receives  its  energy  through  one 
position  of  a  double-throw  switch,  the  other  side  of  which 
supplies  the  bridge  motor.  To  operate  the  bridge,  therefore, 
this  switch  must  first  be  thrown,  thus  automatically  dis- 
connecting the  trolley  wire  before  the  lift  motor  can  be  , 
started  or  the  bridge  moved.  •' 

The  Cherry  Street  bridge  has  been  in  continuous  opera- '. 
tion  since  early  spring,  being  lifted  fifteen  or  twenty  tiffiej  ;,' 
a  day,  and  according  to  Mr.  W.  E.  Richards,  superintendent 
of  the  electrical  department  of  the  Toledo  Railw^y^.^M 
Light  Company,  which  made  the  installation,  it  hasi  (hy.eW  I 
oped  absolutely  no  faults  whatever  in  this  long  .p^iQd.^.oi^i 
practical  use. 


Boiler-Room  Damper  Signal 

For  obvious  reasons,  stokers  have  trouble  in  seeing  the 
position  of  the  daniper  after  looking  at  the  blazing  fire,  and 
in  order  to  offset  this  difficulty  Mr.  William  F.  Thompson, 
engineer  of  the  station  of  the  Marion  (Ind.)  Light  &  Heat- 
ing Company,  has  installed  in  the  boiler  roof  of  the  plant 
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SCHEME   FOR   SHOWING   DAMPEK    POSITION    I!Y    MEANS  OF   LAMPS 

an  arrangement  such  as  is  shown  in  the  accompanying 
sketch. 

Attached  to  the  top  of  the  piston  of  the  automatic  damper 
regulator  is  a  copper  contactor  which  is  connected  to  one 
side  of  a  no-volt  circuit.  To  the  other  leg  of  the  circuit 
are  connected  four  lamps,  and  as  the  piston  of  the  auto- 
matic damper  regulator  moves  up  and  down  the  lamps  are 
lighted  and  extinguished.  The  two  red  lamps  at  the  bottom 
are  lighted  when  the  damper  is  nearly  closed.  As  the  half- 
open  position  is  approached  the  blue  lamp  is  lighted,  and  at 
full  damper  opening  the  white  lamp  is  switched  into  the  cir- 
cuit. The  return  of  the  piston  to  the  closed  damper  posi- 
tion extinguishes  the  upper  lamps. 

As  the  damper-regulator  piston  follows  the  variations  of 
the  steam  pressure  the  lamps  also  give  an  indication  as  to 
the  condition  of  the  fires  to  one  who  is  familiar  with  the 
operation  of  the  plant. 


that  the  fuel  efficiency  reached  a  maximum  at  fuil-load 
rating  when  the  consumption  per  brake-hp-hour  reached 
0.427  lb.  of  oil.  The  fuel  used  weighed  7.29  lb.  per  gallon, 
and  on  the  Baume  scale  showed  a  specific  gravity  of  30 
deg.  It  had  a  fuel  value  of  19,150  Ib.-Fahr.  heat  units  per 
pound.  In  addition  to  pointing  out  the  sustained  high  effi- 
ciency of  the  engine  over  a  wide  range  around  full-load 
rating,  the  results  also  show  the  overload  possibilities  of 
this  internal-combustion  unit.     The  test  was  made  in  the 
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FUEL-CONSU.MPTION     CURVE     OF     45O-HP     DIESEI,     ENGINE 

shops  of  the  builder,  the  Lyons-Atlas  Company.  Indianapo- 
lis, Ind.  At  full  load  the  mechanical  efficiency  of  thi- 
engine  was  about  75  per  cent,  and  its  net  thermal  efficiency 
reached  31.1   per  cent. 


i 
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Operation  of  Surge  Indicator 

Please   describe   the  surge  indicator    :or   transmission   In 
the  principle  of  its  operation. 

Indication  and  record  of  the  occurrence  of  surges  in 
transmission  systems  can  be  obtained  by  means  of  so-called 
"surge  indicators"  tapped  onto  the  phase  wires  of  the  line 
affected.  This  surge  indicator  consists  of  an  adjustable 
horn-gap  which  is  connected  in  series  with  a  resistor 
formed  of  a  long  tube  filled  with  water  and  having  one 
end  grounded.  The  gaps  are  set  for  values  in  excess  of  tht 
normal  line  pressure,  so  that  in  case  of  a  voltage  surge  thi 
increased  potential  will  break  down  the  gap  and  discharg' 
to  ground  through  the  high  resistance.  A  circular  chart 
prepared  with  chemicals  to  render  it  fireproof,  is  revolve 
by  clockwork  between  the  points  of  the  spark-gap  so  th.-i: 
the  passage  of  any  spark  discharge  burns  a  hole  in  tlu 
paper,  thereby  recording  the  exact  time  at  which  the  surge 
has  taken  place. 


Fuel  Consumption  of  450-hp  Diesel-Type  Engine 

In   the    accompanying   table    and   curve   there    are    pre- 
sented results  of  tests  recently  made  on   a  450-hp  Atlas- 

RESULTS  OF  TEST  OF  45O-HP  DIESEL-TYPE  ENGINE 


Approximate  ner  cent  of  rating. .  . 

Net  brake-hp  load.. , 

Total  oil  per  hour,  lb 

Oil  per  brakc-hp-hr. ,  lb 

Oil  per  indicated-hp-hour,  lb 

Mean  effective  pressure  for  each 

cylinder,  lb.  per  sq.  in.: 

Cylinder  1 

Cylinder  2 

Cylinder  3 


Average  mean  effective  pressure, 


Indicated  hp 

Mechanical  efficiency,  percent.  . 
Friction  and  compressor  losses . 
Revolutions  per  minute 


O9X.  oil  perliOO  brake-hp-houTS. 
Net  therm.1l  efficiency,  per  cent. 
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33%  150% 
165  I  247 
110  I  121 
.667  .49 
.334  .30 


56. 3 
403 

67. S 
IS6 
182 


I  1 


isvo  '100%  iio%|us% 

355  459  I  498   525 

154  '  196  218   225 

.433  .427  .44 

.300  .318  .332 


Diesel  engine  purchased  by  Messrs.  L.  L.  &  P.  N.  Nunn,  of 
Provo,  Utah.  Seven  different  runs  are  recorded  of  one 
to  four  hours'  duration  at  various  loads.    The  results  show 


The  Gas-Ignition  Hazard  of  Incandescent  Lamps 


.\rc  thiTf  .my  cases  on  record  where  tlic  accidc 
of  burning  incandescent  lamps  has  ignited  cxplo.^ii 
so.  how  serious  is  this  hazard? 


brcakinp   of  globo 
nixtures  of  gas.     1' 
L.  S.  B. 


The  ignition  of  mine  gases  by  incandescent  lamps  wa> 
the  subject  of  an  elaborate  investigation  recently  carried 
out  by  Messrs.  H.  H.  Clark  and  L.  C.  Ilsley  and  reported  by 
them  to  the  United  States  Bureau  of  Mines.  They  found 
that  if  through  such  cause  as  breaking  of  the  tip  or  globe 
an  explosive  mixture  of  gas  can  reach  the  filament,  without 
breaking  the  latter  or  producing  partial  combustion  within 
the  globe,  ignition  is  sure  to  occur.  Certain  standard  lamp? 
which  do  not  usually  ignite  mixtures  when  smashed  will  dr 
so  if  the  broken  pieces  of  the  filament  cause  a  short-circuit 
when  the  globe  is  smashed.  The  authors  believe,  however 
that  the  matter  of  ignition  is  a  function  of  filament  diam 
eter,  the  larger  filaments  producing  ignition  in  the  majorit> 
of  cases.  Instances  have  been  observed  with  niiniatur( 
lamps  where  the  filament  continued  burning  intact  severa 
seconds  after  ignition  had  taken  place,  showing  conclusive!) 
that  ignition  was  not  due  to  the  arc  or  spark  following 
fracture  of  the  filament.  When  a  glowing  incandescen 
globe  is  smashed,  the  inriishing  gases  first  cool  and  thei 
break  the  filament.  Ignition  takes  place,  it  is  believed 
during  the  cooling  pe^od,  but  before  the  filament  has  bee. 
broken. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical   Press    of  the   World 


Generators,  Motors  and  Transformers 

Reluctivity  of  Silicon  Steel. — J.  D.  Ball. — An  article 
illustrated  by  numerous  diagrams.  The  curves  usually 
drawn  to  represent  the  magnetic  properties  of  a  material 
are  of  such  a  nature  that  they  are  not  easily  determined 
throughout  from  the  observed  data,  do  not  show  simple 
mathematical  relationship,  do  not  detect  small  errors  or  show 
reliability  of  test,  do  not  permit  of  satisfactory  extrapola- 
tion, and  cause  considerable  difficulty  in  determining  from 
them  the  magnetizing  force  for  high  inductions.  This 
article  deals  with  the  reluctivity,  or  reciprocal  of  the  per- 
meability, which  over  a  wide  range  is  a  linear  function  of 
the  magnetizing  force,  a  fact  often  neglected.  Accord- 
ingly, curves  may  be  drawn  which  are  most  satisfactory 
from  all  standpoints  and  from  which  costs  may  be  derived. 
Sample  curves,  tables  and  equations  for  silicon  steels  are 
given,  including  the  average  values  obtained  for  2.5  per 
rent  and  3.5  per  cent  silicon  content,  these  materials  being 
A'idely  employed  at  present. — Gen.  Elcc.  Rcz-iew,  October, 

1913- 

A   2o,ooo-^t'a    Turbo-Generator. — This    is    an    illustrated 
lescription    of   a    turbo-generator    rated    at    20.000    kva    in 
iperation     in     the     Chorzow     power    plant    of    the    Upper 
iilesiaii   Electricity   Works,   with   brief   data  on   the   con- 
lenser  equipment. — Elck.  Zeit.,  Oct.  2,  1913. 
Poiver-Factor  Limitations  of  Rotary  Converters. — J.  L. 
IcK.  Yardley. — An  article,  illustrated  by  diagrams,  which 
mphasizes  the  importance  of  the  variation  in  the  currents 
owing  in  the  different  parts  of  the  armature  winding  of 
rotary  converter.     Curves  are  given  which  explain  why 
is  that  careless  or  indifferent  operation   of   converters 
ithout    reference   to    power-factor   conditions   has    some- 
mes  resulted  in  "roasting"  out  armature  coils.     The  im- 
ortance  of  the  tap  coil  is  emphasized.     The  author  also 
Dints  out  the  desirability  of  adjusting  a  rotary  converter 
1  give  100  per  cent  power-factor  at  full  load  rather  than 
half  load.    Ht  further  commends  the  present  practice  of 
■curing    the    desired    compounding    by     using    moderate 
nounts  of  both  series  field  and  reactance  rather  than  by 
■ing  a  greater  amount  of  series  field  and  a  smaller  amount 
reactance.     These  two  points  are  of  particular  impor- 
nce  in  connection  with  rotary  converters  carrying  heavy 
omentary  overloads  of   100  or  200  per  cent,  where  the 
!!ect  of  the  wattless  component  introduced  by  the  series- 
Id  ampere-turns  upon  the  tap-coil  temperature  must  be 
Tiously  considered. — Elec.  Journal,  September,    1913. 

Lamps  and  Lighting 

iMetallic-Filamcnt  Lamp  Prices  in  Great  Britain. — Notes 
'  a  general  reduction  in  the  price  of  all  types  of  metallic- 
liment  lamps  in  Great  Britain  at  the  end  of  September, 
e  decision  appears  to  be  the  outcome  of  the  deliberations 
c  the  Tungsten  Lamp  Association.  "No  surprise  need  be 
«)ressed  at  the  currency  of  rumors  as  to  the  coincidence 
cthis  announcement  with  that  regarding  the  early  intro- 
<i:tion  of  a  half-watt  lamp.  The  statements  made  in  the 
^' !Ous  advertisements  to  the  effect  that  improvements  in 
"nufacture  and  the  increasing  public  demand  have 
"T'ted  the  lowering  of  the  prices  of  the  lamps  are  not 
f'en  seriously  in  all  parts  of  the  trade.  The  assumption 
s<ms  to  be  that  there   are  changes   in   design   and  con- 


struction pending,  but  before  these  can  be  generally 
eft'ected  the  stocks  of  the  present  types  of  metal  lamp  must 
be  gradually  cleared.  What  may  be  looked  for  afterward 
the  wiseacres  do  not  tell  us,  but  no  doubt,  they  say,  this 
step  is  the  first  toward  a  practical  half-watt  lamp." — Lon- 
don Electrician,  Sept.  26,  1913. 

Electric  Arc  as  Standard  of  Light. — J.  F.  Forrest. — His 
complete  British  association  paper,  with  numerous  illus- 
trations, which  has  already  been  abstracted  in  the  Electrical 
ll'ord. — London  Electrician,  Sept.  26,  1913. 

Half-Frosted  Lamps  in  Reflectors. — W.  T.  MacCall.— 
An  illustrated  account  of  experiments  made  on  the  effect  of 
frosting  on  lamps  used  with  reflectors.  Half-frosting  re- 
duces the  light  by  about  10  per  cent  but  considerably  in- 
creases the  vertical  candle-power.  The  light  absorbed  by 
the  reflectors  was  calculated  from  the  results  of  the  tests. 
For  the  opal  shade  this  absorption  is  16  per  cent  for  the 
clear  bulb  and  17  per  cent  for  the  half-frosted  one.  For 
the  holophane  reflector  the  amount  is  13  per  cent  in  both 
cases.- — London  Electrician,  Oct.  3,  1913. 

Ductile  Tungsten. — A  note  on  a  recent  British  patent 
(No.  13,282,  1912)  of  P.  Schwarzkopf  and  S.  Burgstaller. 
The  object  of  the  invention  is  to  produce  a  mass  of  tung- 
sten, molybdenum,  etc.,  with  uniformly  small  crystals,  suit- 
able for  drawing  into  wires  for  metal-filament  lamps.  The 
process  consists  in  the  reduction  of  the  oxides  of  the  metals 
by  carbon  after  they  have  been  consolidated  by  pressure 
in  molds.  These  oxides  should  be  in  the  form  of  a  fine- 
grain  powder,  each  particle  of  which  contains  a  lower  pro- 
portion of  oxygen  than  the  lowest  oxide  of  the  particular 
metal.  Sintering  and  reduction  are  both  effected  at  the 
same  time  by  the  use  of  an  adjustable  current  of  hydrogen. 
The  rate  of  removal  of  the  oxygen,  in  order  to  regulate 
the  size  of  the  crystals  produced,  is  eft'ected  by  the  addi- 
tion of  an  adjustable  quantity  of  an  indifferent  gas  so  that 
the  partial  pressure  of  the  oxygen  is  regulated.  At  the 
same  time  the  rate  of  flow  of  the  reducing  gas  and  the  rate 
of  travel  of  the  pressed  material,  as  well  as  the  tempera- 
ture itself,  may  all  be  regulated.  Furthermore,  a  metal  or 
compound  which  is  not  decomposed  at  the  temperature  to 
which  the  finished  body  is  to  be  submitted  may  be  added 
to  the  pressed  material.  The  action  of  the  added  metal 
(uranium  is  suggested)  is  to  lower  the  vapor  pressure  with- 
out substantially  lowering  the  melting  point  of  the  main 
metal. — London  Elec.  Eng'ing,  Oct.  9,  1913. 

Graphitized  Carbon  Filaments. — A  note  on  a  recent  Brit- 
ish patent  (No.  27,433,  1912)  of  the  British  Thomson- 
Houston  Company  and  the  .American  General  Electric  Com- 
pany. Raw-carbon  filaments  are  impregnated  with  a  boron 
solution  (i  per  cent  solution  of  sodium  borate),  then  car- 
bonized, and  finally  graphitized. — London  Elec.  Ending. 
Oct.  2,  1913. 

Electric-Arc  Versus  Gas  Lighting. — An  account  of  re- 
sults of  comparative  tests  with  electric-arc  lamps  and  high- 
pressure  gas  units  in  a  section  of  the  city  of  Strassburg, 
Germany.  Two  classes  of  open-type  flame-arc  lamp  with 
superposed  flame  carbons  were  operated  on  a  50-cycle, 
single-phase  circuit,  in  competition  with  high-pressure  and 
low-pressure  inverted-mantle  gas  lamps.  The  results  of  the 
tests  show  that  with  the  usual  prices  for  gas  and  electricity 
the  arc  lamp  is  much  cheaper  than  the  gas  lamp  and,  more- 
over, gives  a  much  more  uniform  illumination.     As  a  re- 
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suit  of  the  tests  the  city  authorities  have  decided  in  favor 
of  electric  lighting. — London  Elec.  Review,  Oct.  10,  1913. 

Public-Square  lUumitiation. — A.  Kastalski. — An  illus- 
trated description  of  the  arc-lamp  installation  of  the  Plaza 
in  front  of  the  new  union  railroad  station  at  Leipzig,  Ger- 
many. There  are  sixty  12-amp  direct-current  flame-arc 
lamps  connected  in  scries  groups  of  four  lamps  each  to  the 
220-volt  system.  The  poles  also  serve  as  the  suspension 
wires  of  the  trolley  lines.  Directly  in  front  of  the  station 
artistic  reinforced  concrete  poles  are  used.  The  switching 
apparatus  is  placed  in  underground  chambers. — Etek.  Zeit., 
Oct.  9,  1913. 

Generation,  Transmission  and  Distribution 

Steam  Turbine. — An  illustrated  description  of  the 
Ljungstrom  radial-flow  steam  turbine. — London  Elec.  Re- 
mew,  Oct.  10,  1913. 

Grounded-Star  Versus  Isolated-Delta  Systems,  Viewed 
from  Experience  in  the  Southwest. — C.  W.  Rice  and  S. 
Thomson. — The  substance  of  this  paper  is  to  the  effect  that 
for  extended  networks  of  low  power  concentration  the  ad- 
vantages, from  the  standpoint  of  continuity  of  service  are 
virtually  all  in  favor  of  the  dead-grounded  neutral.  Ground- 
ing the  neutral  relieves  the  system  from  dangerous  poten- 
tials to  earth  resulting  from  grounds  on  the  line,  and  as  a 
rule  such  systems  are  not  subject  to  the  damaging  effects 
of  the  high-frequency  disturbances  that  accompany  an  arc- 
ing ground  on  an  isolated  system.  Furthermore,  a  fault  is 
more  readily  located  on  a  grounded  system,  while  both  sys- 
tems admit  of  operating  the  transformers  in  open  delta, 
or  the  equivalent,  in  cases  of  emergency. — Gen.  Elec.  Re- 
vinv,  October,  1913. 

Corona  Losses. — Weidig  and  Jaensch. — English  trans- 
lations in  abstract  of  their  recent  German  paper  and  re- 
port on  corona  phenomena  and  corona  losses  in  transmis- 
sion lines. — London  Electrician,  Oct.  10,  1913. 

Traction 

Limitations  of  the  Capacity  of  Rapid-Transit  Railways 
in  Cities. — Brugsch  and  Briske. — The  authors  discuss  in 
detail  the  limitations  of  the  possibilities  of  electric  roads 
in  cities  with  trains  running  in  rapid  succession  in  opposite 
directions,  where  the  line  is  without  side  branches  but  is 

data  on  electric  railways  in  cities 


Length  of  Trains 

60 
Meters 

90 
Meters 

120 
Meters 

150 

Meters 

Intervals  between  trains,  seconds 

Trains  per  hour  in  either  direction 

Passengers  per  hour  in  either  direction .  . 

49 

73 

29.000 

55 

65 

39,000 

60 

60 

48,000 

6.S 

55 

55,000 

protected  by  automatic  block  signals.  The  intervals  re- 
quired for  starting  and  stopping  trains  are  given,  and  in 
conclusion  the  authors  present  the  accompanying  table, 
which  shows  the  maximum  capacity  of  electric  railways  in 
cities  with  the  lengths  of  trains  varying  from  60  m  to  150  m 
(from  197  ft.  to  492  ft.). — Elck.  Kraftbetr.  u.  Bahnen, 
Sept.  24,  1913. 

Direct -Current  Traction  at  1200  Volts. — H.  J.  Mulder. — 
Th?  author  gives  an  account  of  the  troubles  experienced  in 
the  early  'operation  of  a  1200-volt  direct-current  railway 
line.  One  of  the  first  surprises  met  with  was  the  fact  that 
no  commercial  switching  apparatus  for  1200-volt  direct 
current  >^'as  available  and  that  looo-volt  apparatus,  while 
satisfactory  up  to  1050  volts  or  iioo  volts,  failed  completely 
at  12001  yolts.  It  was,  therefore,  necessary  to  use  com- 
mercial ^witpjiing  apparatus  intended  for  high-tension  alter- 


nating-current work.  The  difference  between  the  behavior 
of  such  apparatus  on  direct  current  and  alternating  current 
is  pointed  out.  Another  and  greater  difficulty  was  in  the 
choice  of  proper  insulating  materials.  Great  emphasis  is 
laid  on  porcelain  insulation.  Marble  is  not  satisfactory. 
Problems  of  line  insulation  are  also  discussed.  It  is  finally 
stated  that  in  practice  the  operation  at  1200  volts  has  been' 
found  to  be  no  more  dangerous  than  at  the  usual  low  volt- 
ages, so  that  the  use  of  pressures  of  1000  to  1200  vol" 
within  cities  is  quite  possible. — Ekk.  Zeit.,  Oct.  9,  1913. 

Split-Phase  Locomotive. — E.   F.   W.  Alexanderson. — . 
concise  illustrated  discussion  of  the  subject  with  reference 
to   motor  design,   early   tests,   theory   of   phase   converter, 
compensation  for  power-factor,  and   features  of  control, —  1 
Gen.  Elec.  Review,  October,  191 3.  3 

Units,  Measurements  and  Instruments 

Speed  Meter. — .\n  illustrated  description  of  a  speed 
meter  made  by  the  Siemens  &  Halske  company  for  automo- 
biles. A  rotating  magnetic  field  exerts  on  a  movable  arma- 
ture a  torque  which  corresponds  to  the  speed  of  rotatior 
of  the  field.     As  shown   in   Fig.    i,  a   permanent  magnet 


FIG.  I — speed  meter  for  automobiles 

made  in  the  form  of  a  ring  with  a  narrow  air-gap,  is  su: 
rounded  by  an  iron  frame.     In  the  narrow  space  betwet 
the   frame  and  the  magnet  is  an  armature  of  conductto'ij 
material  also  in  the  form  of  a  ring.    The  magnet  is  drivt  | 
by  gearing  from  the  axle  of  the  automobile.    The  rotatit 
magnetic   field  tends  to  rotate  the  armature  in  the  san 
direction,  but  as  there  is  provided  the  counteracting  fon  < 
of  a  torsion  spring  the  armature  can  revolve  only  throu;  il 
a  certain  angle  which  depends  on  the  speed  of  rotation  « 
the  magnet.     The  angle  of  deflection  of  the  armature    (4. 
then  indicated  by  the  needle  on  the  dial.     The  applicatic  ', 
of  the  same  principle  to  a  speedmeter  for  locomotives    11 
also   described. — Mitteil,  Siemens   &■   Halske,   Septembe. 
1913- 

Errors  in  Magtietic  Tests  Due  to  Elastic  Strain. — . 
Campbell  and  H.  C.  Booth. — An  abstract  of  a  (Britisl 
Physical  Society  paper.  In  the  course  of  magnetic  tests  •■ 
sheet  material  considerable  errors  are  sometimes  introduC' 
by  even  slight  bending  of  the  sheets  or  strips.  In  a  caret' 
investigation  of  this  matter  by  the  authors  two  metho  1  ' 
were  used.  In  method  A  a  single  length  of  strip  whi' 
was  flat  in  the  unstrained  condition  was  bent  into  ni! 
form,  care  being  taken  to  avoid  permanent  set  as  much  i, 
possible.  The  slightly  overlapping  ends  were  securw 
clamped,  and  the  ring  was  evenly  wound  with  secondai 
and  primary  coils.  These  windings  were  of  thin  wire  !; 
ranged  close  to  the  strip  so  as  to  keep  the  ring  as  flexil* 
as  possible.     While  in  this  condition  of  temporary  stra' 
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he  ring  was  tested  for  permeability  and  hysteresis  by  the 
>allistic  method.  The  greater  part  of  the  temporary  strain 
(Fas  then  annulled  by  changing  the  circular  form  into  a 
square  shape  by  sharp  bends  at  four  places.  The  wind- 
ngs  were  not  removed  for  this  alteration.  The  ballistic 
lests  were  then  repeated.  The  changes  observed  were  con- 
siderable.   In  method   B  two  strips  of  the  material,  with 
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'IG.    2 CURVES    SHOWING    PERMEABILITY     OF    SILICON     IRON, 

RING    METHOD 

suitable  uniform  windings,  were  clamped  flatwise  at  the 
■nds  of  two  solid  yokes,  forming  with  them  a  long  rectangu- 
ar  magnetic  circuit.  This  circuit  could  be  tested  with  the 
trips  flat  or  bent  to  any  desired  amount.  Permanent  set 
|.t  various  curvatures  could  be  applied,  and  the  strips  could 


'    DC 

•'■    3 — CURVES    SHOWING    PERMEABILITY    OF    SILICON     IRON, 
YOKE   METHOD 

b  restored  to  their  original  flat  form  after  any  of  the 
li'ding  processes.  The  results  for  permeability  of  silicon 
'fi  are  shown  in  Figs.  2  and  3.  the  former  giving  results 
f(  the  ring  method  and  the  latter  for  the  yoke  method. 
T:  curves  are  marked  in  each  case  as  follows:  AT,  no 
Stjin;  T,  temporary  strain;  P,  equal  permanent  strain. 
"^  first  illustration  refers  to  the  ring  method,  and  the  sec- 


ond to  the  yoke  method.  In  the  latter  method,  after  the 
effects  of  temporary  strain  had  been  tested,  the  strips  were 
allowed  to  unbend  back  to  the  straight  condition.  When 
re-tested  they  gave  practically  the  same  results,  both  for 
permeability  and  hysteresis,  as  in  the  original  unstrained 
condition.  This  interesting  fact  is  not  indicated  in  the 
diagram.  It  will  be  seen  from  that  figure  that  the  tempo- 
rary strain  has  considerably  greater  effect  on  the  per- 
meability and  the  hysteresis  than  the  equal  permanent 
strain  has.  This  is  an  e.\ample  in  which  the  effects  were 
somewhat  pronounced. — London  Electrician,  Sept.  26,  1913. 
Electric  Measuring  Machines. — P.  E.  Shaw. — An  illus- 
trated abstract  of  a  paper  read  before  the  (British)  Insti- 
tution of  Mechanical  Engineers  in  which  the  author 
describes  the  construction  and  use  of  an  improved  model 
of  a  special  type  of  measuring  machine  for  proving  stand- 
ard gages.  The  original  model  was  made  in  1905  and  has 
been  in  use  in  the  National  Physical  Laboratory  since  1909. 
The  new  model  is  quite  similar,  but  embodies  various  im- 
provements in  its  construction  and  in  the  electrical  meth- 
ods used  to  indicate  the  contact  of  the  micrometer  device 
with  the  gage  being  measured.  The  accuracy  of  measure- 
ment is  as  high  as  0.2  micron.  The  machine  is  applicable 
to  all  regular  metallic  or  non-metallic  solid  bodies,  whether 
cylindrical,  spherical  or  parallel-faced. — London  Electrician, 
Oct.   10,   1913. 

Installations,  Systems  and  Appliances 

Lightning  Arresters. — An  illustrated  description  of  a 
new  form  of  aluminum  lightning  arrester.  The  air-gap  has 
been  eliminated  by  making  the  aluminum  cell  in  the  form 
of  a  chain  of  aluminum  links,  thus  forming  a  series  of 
aluminum  couples  which  reduces  the  potential  across  any 
pair  to  I  volt  or  2  volts  and  avoids  heating  of  the  electro- 
lyte. The  aluminum  chain,  immersed  in  glycerine,  is 
threaded  spirally  through  a  central  insulating  pillar,  round 
which  is  an  outer  insulator  wound  with  a  choke  coil  of 
stranded  copper  cable  which  is  inserted  in  the  line  circuit. — 
London  Electrician,  Oct.  10,  1913. 

Sztntcliing  Operations. — W.  W.  Lewis. — An  article 
illustrated  by  diagrams  of  switching  operations  on  low- 
and-high-tension  systems  with  special  reference  to  the 
safest  methods.  Wiring  diagrams  accompanied  with 
numerous  oscillographic  records  cover  each  of  the  general 
classes  of  switching  that  occur  in  practice  and  enable  the 
fundamental  principles  thus  established  to  be  applied  to 
the  more  complicated  cases  of  switching.  As  little  switch- 
ing as  possible  should  be  done  under  tension.  When  such 
switching  under  tension  is  necessary  it  should  preferably 
be  done  on  the  low  side,  both  when  starting  up  and  when 
shutting  down. — Gen.  Elec.  Review,  October,  1913. 

Electrophysics  and  Magnetism 

Magnetism. — S.  B.  McLaren. — An  abstract  of  a  paper 
read  before  Section  A  of  the  British  association  outlining 
a  basis  for  a  new  theory  of  magnetism. — London  Electri- 
cian, Oct.  10,  1913. 

Telegraphy,  Telephony  and  Signals 

German  Telegraph  Experiment  Station. — K.  Strecker. — 
The  first  part  of  a  fully  illustrated  article  on  the  organiza- 
tion and  scope  of  the  German  telegraph  experiment  station. 
The  object  is  research  work  on  telegraphy,  telephony,  wire- 
less telegraphy,  construction  of  overhead  lines  and  cable 
lines,  interaction  between  power  transmission  lines  and 
telegraph  and  telephone  lines,  etc.  The  author  describes 
the  office  building  and  its  equipment. — Elek.  Zeit.,  Oct.  9. 

1913- 

High-Frequency  Generator  for  Wireless  Work. — 
RiCARDO  MoRETTi. — A  notc  on  a  new  high-frequency  gen- 
erator which  is  a  modification  of  the  Duddell  singing  arc, 
but  is  distinguished  from  the  latter  and  from  Poulsen's 
generator  by  the  fact  that  continuous  wave  trains  are  not 
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obtained  from  Moretti's  apparatus.  The  direct-current  arc 
is  operated  in  series  with  a  suitable  ballast  resistance,  and 
is  shunted  by  a  capacity  and  inductance  as  shown  in  I-'ig.  4. 
The  positive  electrode  of  the  arc  is  hollow  and  is  traversed 
by  a  continuous  stream  of  water  (or  other  cooling  liquid). 
The  water  cools  the  electrode,  and  on  entering  the  arc  it 
is  dissociated  by  the  combined  effect  of  heat  and  electrolysis 
and  an  extremely  rapid  series  of  explosions  occurs  in  the 
arc,  thus  setting  up  energy'  surges,  the  frequency  of  which 
is  said  to  be  about  100  kilo-cycles  per  second.  These  dis- 
charges in  the  arc  circuit  set  up  oscillations  in  the  circuit 
KL  of  frequency  F  =  \/T  —  yi  ny/LK.  The  frequency  of 
the  arc  discharges  is  generally  considerably  lower  than  the 
natural  frequency  of  the  oscillating  shunt  circuit  KL,  so 
that  damped  wave  trains  are  obtained — more  or  less 
closely  following  one  another  according  to  the  frequency 
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FIG.    4 — UIAGHAM    OF    CONNECTIONS    OF    HIGH-FREQUENCY 
GENERATOR    FOR    WIRELESS    WORK 

of  the  arc  discharge.  Hydrogen  inclosure  of  the  arc  is 
not  required.  Using  this  generator,  a  hydraulic  micro- 
phone and  the  usual  arrangement  of  aerial,  Moretti  claims 
to  have  achieved  satisfactory  wireless  telephonic  com- 
munication from  Centocelle  (Rome)  to  Tripoli. — L'Elet- 
tricista:  abstracted  in  London  Elec.  Reviczv.  Sept.  26,  1913. 

High-Speed  Telegraph. — A.  Franke. — The  conclusion  of 
the  illustrated  description  of  the  new  high-speed  telegraph 
system  of  the  Siemens-Halske  company,  which  is  now  used 
on  five  lines  of  the  German  telephone  system  radiating  from 
Berlin. — Elek.  Zeit.,  Oct.  9,  1913. 

Sine-Wave  Transmission  in  the  Submarine  Telegraph 
Cable. — H.  W.  Malcolm. — The  first  part  of  a  mathemat- 
ical article  illustrated  by  diagrams.  In  the  sine-wave  trans- 
mitter an  elementary  signal  is  formed  by  a  single  semi- 
period  of  a  sinusoidal  emf,  instead  of  by  the  positive  or 
negative  battery  contact  which  is  at  present  employed  in 
cable  telegraphy.  Before  the  importance  of  this  change 
can  be  understood,  a  study  is  necessary  of  the  theory  un- 
derlying the  transient  effects  which  accompany  the  intro- 
duction or  removal  of  periodic  electromotive  forces  in 
cables.  A  single  semi-oscillation  may  be  regarded  as  being 
made  up  of  two  prolonged  trains  of  oscillations,  the  second 
displaced  and  superposed  on  the  first.  A  formula  is  ob- 
tained whereby  the  transient  current  produced  by  the  sud- 
den introduction  of  a  periodic  enif  can  be  readily  calculated, 
and  it  is  shown  that,  although  the  periodic  effects  predom- 
inate at  the  sending  end,  the  phenomena  at  the  receiving 
end  are  almost  entirely  transient  in  nature.  A  general 
theorem  is  deduced  regarding  the  signals  produced  by  any 
symmetrical  emf.  from  which  it  appears  that  they  are  inde- 
pendent of  the  shape  of  the  sending  emf  and  dependent 
only  on  its  mean  value.  That  being  so.  it  is  permissible  to 
choose — without  regard  to  the  receiving  end — the  emf 
which  produces  least  shock  at  the  sending  end,  and  in  this 
respect  the  alternator  is  superior  to  the  battery. — London 
Electrician.  Oct.   10,  1913. 

Miscellaneous 

Resinous  Insulators. — A  note  of  two  recent  British  pat- 
ents (No.  23,776.  1912,  and  No.  24,059.  1912)  of  the  British 


Thomson-Houston  Company  and  the  American  General 
Ivlectric  Company.  An  insulator  which  can  be  molded  is 
produced  by  bringing  into  contact  with  a  liquid  solvent  an 
infusible  reaction  product  of  phthalic  anhydride  and  a  poly- 
hydric  alcohol.  Ih  another  process  camphoric  acid  is 
heated  with  a  polyhydric  alcohol  like  glycerol. — London 
Elec.  Eng'ing,  Oct.  2,  1913. 


Book  Reviews 


Handhuch  der  Elektrizitat  und  uts  Magnetismus.    In 
fiinf   Banden.     Edited  by   Prof.   Dr.   L.   Graetz.     (A. 
compilation.)     Vol.   IV.     Paper,  270  pages,   178  illu& 
Leipzig:    Johann  Ambrosius  Barth.     Price,  10  marks 
This  is  Volume  IV  of  the  series  forming  a  five-volume 
textbook  on  electricity  and  magnetism,  from  the  standpoint 
of  the  physicist  rather  than  of  the  engineer.     This  volume 
deals  with  magnetism  and  electromagnetism.    The  work  ■' 
thorough  and  scholarly.     It  is  divided  into  three  sectioii 
dealing  respectively  with  magnetism  generally,  the  theo: 
of  magnetic  induction,  and  magnetic  measurements.     Tl 
volume  lacks  an   index  of  subject  matter,  which   it  mu 
be  hoped  will  be  supplied  with  the  complete  series.     A  ft: 
consideration    is   offered   of   the   apparatus    for   measuri: 
the  earth's  local  magnetic  field. 


Bau  Grosser  Elektrizitatswerke.  By  G.  Klingenberg 
180  illus.,  7  tables.  Berlin:  Julius  Springer.  Price 
12  marks. 
An  engineering  descriptive  treatise  on  the  constructioi 
of  large  electric  central  stations,  especially  from  the  stand 
point  of  the  steam  engineering  constructor.  The  book  i: 
divided  into  six  main  sections,  dealing  with  the  followin) 
topics:  Outlines  of  central-station  construction,  costs  o 
electric  energy  transportation,  economics  of  central  powc 
stations,  basis  for  charges,  the  stations  of  the  Victoria  Fall 
&  Transvaal  Power  Company.  The  book  is  well  illii^ 
trated  with  diagrams  and  drawings  taken  from  existin 
central  stations.  It  is  clearly  written,  from  the  economi 
standpoint,  and  contains  much  information  of  interest  to  th 
constructing  engineer. 


Examples  in  Applied  Electricity.     By  C.  G.  Lamb.    Lor 
don :    Cambridge  University  Press.     New  York :   G.  I 
Putnam's  Sons.    62  pages.    Price,  75  cents. 
A  collection  of  test  questions  covering  the  theory  an 
applications  of  electricity,  intended  mainly  for  the  use  c 
instructors.     These  questions  cover  nearly  the  whole  fiel 
of  electrical  engineering,  with  the  exception  of  polypha; 
currents.     Special    subjects    such    as    telephony,    wirele; 
telegraphy,  electrochemistry,  ore  reduction,  etc.,  are  not  ir 
eluded.    A  thorough  grounding  in  the  elementary  theory  < 
magnetism  and  electricity  is  required  of  the  student  wl 
would  solve  these  problems.    The  collection,  which  includ' 
dynamo-electric  machinery,  alternating  currents  and  enerf 
transmission,  has  been  compiled  mainly  from  test  papers  s 
to  students  in    the    Engineering    Laboratory,    Cambridg 
England.     The  answers  are  printed  together  at  the  end  ■ 
the  booklet,  but,  except   for  occasional  very  brief  indie 
tions  as  to  intermediate  steps,  the  method  of  working  out  t 
problems  is  not  stated.     The  results  are  given  to  the  ace 
racy  of  a   lo-in.   slide  rule — a  commendable   feature, 
how  great  an  extent  a  compilation  of  definite  test  q"*'! 
tions  is  available  for  use  without  modification  by  any  b'l 
the  originator  it  is  not  very  easy  to  determine,  but,  as  c"  tjj^ 
taining  suggestions  "to   teachers   of   electrical   engineerir  K^^ 
not  only  in  preparing  test  questions  of  their  own  but  ^\ 
in  shaping  or  improving  their  courses,  this  particular  pi' 
lication  should  be  of  considerable  value. 


New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Device  for  Hanging  Lighting  Fixtures 

The  Electro  Development  Company,  New  York  City,  has 
just  placed  on  the  market  a  useful  device  to  aid  wiremen  in 
hanging  lighting  fixtures  properly.  This  "hang  straight," 
as  it  is  called,  consists  of  a  ball-and-socket  joint  tapped  at 
the  lower  end  to  receive  the  threaded  end  of  the  pipe  on 
the  lighting  fixture.  In  installing  the  fixture  with  this 
device  the  wireman  fastens  the  base  to  the  ceiling,  or,  as 
shown  below,  installs  the  outlet  box  and  places  the  insu- 
lating joint  in  position.  The  lower  half  of  the  "hang 
straight"  is  then  put  on  the  pipe  and  the  socket  part  fitted 
to  the  ball.  Placing  the  threaded  pin  through  the  center 
of  the  ball  allows  the  fixture  to  hang  freely  and  to  reach 
a  vertical  position  under  the  action  of  gravity.  With  the 
Bxture  in  this  position  the  wireman  has  but  to  tighten  the 
wing  nut  and  place  the  canopy  over  the  completed  job.  An 
adjustable  tripod  with  a  set  screw  in  each  leg  is  attached 
to  the  device  when  it  is  to  be  used  for  wall-bracket  work. 


IIEVICE     FOR     HANGING     LIGHTING     FIXTURE     STRAIGHT 

Trning  these  set  screws  aligns  the  fixture.  To  the  wire- 
iii  who  knows  the  difficulty  of  aligning  fixtures  the  prac- 
Ubility  of  this  device  is  at  once  apparent.  All  edges 
*:re  the  wires  might  come  in  contact  with  the  brass  are 
CJifully  smoothed  to  avoid  abrasion.  The  device  has  met 
Wii  the  approval  of  the  National  Board  of  Fire  Under- 
«^-.ers. 


Boltless  Bracket 

The  accompanying  illustration  shows  a  new  type  of  bolt- 
less  bracket  or  arm  clamp  pin  manufactured  by  the  Line 
Material  Company,  South  Milwaukee,  Wis.  The  bracket 
is  made  of  galvanized  malleable  iron  and  has  a  pivoted 
arm  fitted  with  knob  which,  when  driven  home  with  a  small 
hammer,  springs  over  a  slight  ridge  on  the  stationary  arm 
of  the  bracket. 


GALVANIZED    MALLEABLE    IRON     BOLTLESS    BRACKET 

This  method  of  fastening  the  clamp  makes  installation 
easy  and  rapid  and  eliminates  the  trouble  resulting  from 
loss  of  nuts  and  rusting  at  the  bolt  threads.  The  manu- 
facturers claim  that  the  use  of  this  type  of  clamp  bracket 
will  add  many  years  of  life  to  an  old  or  split  pole-arm 
besides  insuring  long  life  to  new  arms  since  no  holes  need 
be  drilled  reducing  their  cross-section.  The  pins  are  split 
at  the  top  and  are  provided  with  felt  insertion  so  that  they 
allow  of  some  variance  in  the  internal  insulator  threads. 


Display  Scheme  with   Colored  Lamps 

In  physics  the  fact  is  well  known  that  a  surface  of  a 
given  color  can  be  illuminated  only  by  light  of  the  same 
color,  and  that  under  any  light  not  containing  its  own  color 
such  a  surface  will  appear  dark  or  black.  A  rather  novel 
application  of  this  principle  was  made  by  the  National 
Quality  Lamp  Works  of  the  General  Electric  Company  in 
its  recent  exhibit  at  the  New  York  Electrical  Show.  In 
this  display  a  series  of  placards  rising  from  a  dark  back- 
ground were  illuminated  by  light  reflected  from  colored 
lamps  placed  in  front  and  at  the  sides  of  the  cards.  A 
flasher  connected  to  the  lamp  circuits  alternately  switched 
on  the  lamps  of  different  colors,  and  as  the  light  fell  upon 
the  colored  placards  portions  of  the  pictures  seemed  to  dis- 
appear owing  to  the  neutralizing  effect  of  the  colored  light 
that  was  employed.  The  effects  which  were  obtained  in 
this  manner  attracted  not  a  little  attention  from  those 
attending  the  show,  the  exhibit  being  of  a  nature  to  arouse 
general   interest  and  curiosity. 


i\  1  >_  rt  1^      \y  KJ  i\  !-■  u 


Telephone  Call  System 

lelephonic  apparatus  designed  to  enhance  the  value  of 
telephone  service  in  large  coniniercial  establishments  by 
quickly  locating  individuals  not  within  hearing  distance 
of  their  telephones  has  recently  been  brought  out  by  the 
Stromberg-Carlson  Telephone  Manufacturing  Company, 
Rochester.    N.    Y.      The    "call-a-phone    system,"    as    it    is 


"call-a-phone"    with    fire-alarm    attachment 

known,  includes  a  signal-transmitting  device  mounted  with- 
in reach  of  the  branch  exchange  operator  and  a  system  of 
bells  placed  in  the  various  parts  of  the  plant.  These  bells 
are  rung  simultaneously  under  the  controlling  action  of 
the  sending  device. 

The  energy  which  is  required  to  provide  for  the  operation 
of  the  system  is  drawn  from  the  telephone  storage  bat- 
teries, or  in  the  case  of  isolated  systems  from  a  bank  of 
dry  cells  having  a  potential  of  but  20  volts,  thus  keeping 
the  system  at  all  times  within  the  rules  established  by  the 
National  Board  of  Fire  Underwriters  for  low-voltage  sig- 
nal systems. 

The  sending  device  shown  in  the  illustration  consists  of 
a  neatly  designed  and  finished  cabinet,  measuring  15  in.  by 
11  in.  by  9  in.,  and  containing  all  of  the  apparatus  required 
for  the  projection  of  the  current  impulses  used  in  forming 
the  code  signals.  Twelve  distinctive  code  signals  can  be 
transmitted  with  this  particular  sending  device.  The  inter- 
locking push-button  key  switches  for  these  impulses  will 
be  seen  in  the  center  of  the  front  panel,  together  with  the 
pilot  lamp  and  master  key.  A.  directory  plate  is  associated 
with  the  selecting  keys  for  the  insertion  of  the  name  of 
the  party  responding  to  each  code  signal. 

The  loud-ringing  gongs  distributed  throughout  the  plant 
operate  in  parallel  on  a  two-wire  circuit  consisting  of 
ordinary  interior-type  twisted-pair  telephone  wire.  Any 
reasonable  number  of  bells  may  be  connected  to  one  circuit, 
but  fifteen  is  recommended  as  a  limit.  For  offices  small 
bells  or  buzzers  may  be  substituted  for  the  gongs  at  the 
option   of  the  telephone  users. 

In  addition  to  the  code  signaling  features  of  the  equip- 
ment the  system  is  equipped  with  a  fire  alarm.  For  this 
purpose  leads  from  the  usual  type  of  "break  the  glass"  fire- 
alarm  boxes  installed  in  various  parts  of  the  plant  are 
terminated  upon  the  visual  signals  shown  in  the  lower  por- 
tion of  the  first  panel  of  the  sending  device.  When  an 
alarm  is  turned  in  from  any  of  the  fire-alarm  boxes  the 
corresponding  visual  signal  is  displayed  to  indicate  the 
location  of  the  fire  and  a  general  alarm  is  automatically 
sounded  by  the  sending  device.  A  fire-alarm  switch  is  also 
included  in  the  equipment  of  the  sending  station  for  con- 
venience in  sending  alarms  for  fires  which  are  reported  by 
telephone. 


Constant-Voltage  Axle-Lighting  Equipment 

At  the  convention  of  the  Association  of  Railway  Elec- 
trical Engineers  which  came  to  an  end  in  Chicago  on  Oct 
24  the  Electric  Storage  Battery  Company,  of  Philadelphia, 
exhibited  for  the  first  time  its  new  constant-voltage  axle- 
lighting  equipment.  It  is  something  of  a  departure  for  this 
company  to  manufacture  complete  axle-lighting  equip- 
ments, and  considerable  interest  was  taken  in  the  appa- 
ratus. The  system,  which  has  been  tried  out  successfully 
on  the  Santa  Fe  Railroad,  is  illustrated  diagrammatically 
herewith.  Its  feature  is  the  use  of  a  constant-voltage 
rather  than  a  constant-current  value  for  charging  the 
storage  battery. 

The  dynamo  A  is  of  the  so-called  Rosenberg  type,  de- 
scribed by  Dr.  E.  Rosenberg  on  page  918  of  our  issue  dated 
Nov.  10,  1906.  It  is  so  arranged  that  the  armature  can  be 
rotated  in  either  direction  without  change  in  the  polarit)' 
generated.  The  machine  has  been  redesigned  under  the 
direction  of  Mr.  J.  Lester  Woodbridge,  chief  engineer  of 
the  Electric  Storage  Battery  Company,  who  has  developed 
the  entire  device  to  its  present  state.         y 

Current  in  the  primary  field  winding  F  produces  a  small 
primary  field  flux  represented  by  the  arrow  P,  which  in- 
duces an  emf  between  the  short-circuited  brushes  B'  anc 
a  flow  of  current  through  the  short-circuited  connection  C 
This  current,  flowing  through  the  armature  winding,  pro-i 
duces,  by  armature  reaction,  the  secondary  or  principle 
field  flux,  which  does  not  pass  through  the  frame  of  th< 
machine  but  is  confined  to  the  heavy  pole-shoes  and  th< 
armature,  as  shown  by  the  arrows  A'.  This  principal  fluj 
produces  an  emf  at  the  principal  brushes  B'.  which  ar^ 
connected  to  the  external  circuit,  a  series-field  winding  / 
in  this  circuit  serving  to  balance  the  armature  reacti' 
due  to  load. 

In  the  primary  field  winding  F*  there  is  connected 
VVheatstone  bridge  as  indicated.  Other  junction  points  ar 
connected  to  the  positive  and  negative  terminals  of  t! 
machine.  This  bridge  is  designed  to  give  the  constat 
voltage  characteristics.  It  includes  fixed  resistances  X  a: 
iron-wire  ballasts  Y.  The  latter,  on  account  of  their  hii. 
temperature  coefficient,  are  said  to  give  a  practically  cor 
stant-current  characteristic  under  operating  condition 
This  combination  of  circuits  produces  a  field  excitatio 
continually  diminishing  with  increase  of  speed.  An  autf 
matic  switch  5"  connects  the  dynamo  to  the  battery  ; 
when  the  machine  voltage  is  slightly  above  that  of  the  ba 
tery.  and  opens  when  the  output  of  the  dynamo  drops  1 
zero.  The  knife  switch  A^  connects  the  lamp  circuit 
to  the  battery. 

The  machine  voltage  is  fixed  at  a  point  slightly  above  tl 
floating  voltage  of  the  cells.  Should  it  ever  be  four 
necessary  to  give  the  battery  a  high-voltage  charge,  th 
may  be  done  during  a  daylight  run  by  means  of  the  &xf 


CONSTANT-VOLTAGE    AXLE-LIGHTING    EQUIPMENT 

resistance  R,  normally  short-circuited  by  the  switch 
and  also  by  the  clip  M  on  the  main  lamp  switch.  ^Vh 
both  of  these  switches  are  open  the  voltage  of  the  dynai 
is  raised  by  an  amount  determined  by  the  value  of  ' 
resistance  R.  \\'henever  the  lamps  are  to  be  lighted  ' 
closing  of  the  swirh  A^  short-circuits  the  resistance 
reducing  the  potential  to  normal  and  eliminating  the  pos 
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bility  of  excessive  voltage  at  the  lamps.  It  is  declared  that 
this  system  adjusts  automatically  the  output  of  the  dynamo 
to  the  requirements  of  the  service  and  gives  the  slight 
amount  of  overcharge  required  to  keep  it  in  good  condi- 
tion. The  equipment  is  provided  with  a  switchboard  con- 
taining the  automatic  switch,  ampere-hour  meters  for  the 
battery  and  dynamo  circuits,  fuses,  etc.  There  is  also  a 
control  panel  containing  the  Wheatstone-bridge  field  con- 
trol. No  lamp  regulator  is  required  in  the  operation  of 
this  system. 

In  an  address  on  the  subject  of  this  new  equipment, 
given  in  Chicago  Oct.  21  during  the  convention  men- 
tioned, Mr.  Woodbridge  remarked  that  this  axle-lighting 
system  has  been  developed  by  his  company  primarily  from 
the  storage-battery  point  of  view,  rather  than  from  the 
dynamo  point  of  view.  He  said  that  two  new  principles 
have  been  introduced:  First,  the  dynamo  controls  the  volt- 
age on  the  circuit  and  therefore  controls  the  voltage  main- 
tained at  the  battery  terminals,  instead  of  the  battery  con- 
trolling the  voltage  of  the  dynamo.  Second,  the  dynamo  is 
designed  for  constant  voltage  rather  than  constant  cur- 
rent. This  constant  voltage  is  adjusted  slightly  above  the 
normal  floating  point  of  the  battery  at  a  value  just  suffi- 
cient to  keep  the  battery  always  practically  "full."  The 
charging  voltage  adopted  is  about  2.25  volts  per  cell.  This 
has  been  considered  low,  but  Mr.  Woodbridge  declared  that 
actual  tests  have  shown  it  to  be  sufficient  not  only  to  keep 
the  battery  charged  but  to  recharge  it  after  a  complete  or 
partial  discharge. 

The  equipment  includes  sixteen  cells  of  battery  with 
Manchester  plates.  A  potential  of  between  35  volts  and  36 
volts  is  maintained  across  the  battery  terminals  when  the 
dynamo  is  in  operation  and  is  sufficient  for  satisfactory 
operation.  Mr.  Woodbridge  said  that  as  long  as  the 
changes  in  voltage  are  gradual  a  considerable  range  in  the 
intensity  of  illumination  may  be  permitted  in  car  lighting 
without  producing  unsatisfactory  results.  He  thought  a 
variation  of  from  35  volts  down  to  32  volts  would  not  be 
objectionable,  provided  the  fluctuations  are  not  rapid. 
Lamps  rated  for  32-volt  circuits  have  been  used  so  far 
with  this  equipment,  but  if  the  cost  of  lamp  renewals  should 
be  considered  high  on  account  of  over-voltage,  there  is 
1  said  to  be  no  reason  why  34-volt  lamps  should  not  be  sub- 
stituted. Mr.  Woodbridge  spoke  of  the  fact  that  an  equip- 
ment of  this  sort  has  been  in  use  over  160,000  car-miles 
within  a  year  on  the  Santa  Fe  without  light  failure  or 
delay,  or  any  charging  of  the  battery  except  that  given  by 
the  axle-driven  dvnamo  en  route. 


Electric  Signaling  Apparatus  for  Construction  Work 

The  electric  signaling  apparatus  recently  tried  out  on  the 
iiew  Municipal  Building  in  New  York  City  has  several  fea- 
iures  of  interest  and  is  without  doubt  a  step  toward  better 
ignaling  for  construction  hoists.     In  this  signal  system  a 


FIG.     I KEYBOARD    .\TT.\CHED    TO    SIGNA1.M.\n's    BELT 

'I'lucting  cable  containing  several  insulated  copper  wires 
run  from  the  engineer's  station  to  the  signal  man.     The 

:in  who  gives  the  signal  wears  a  belt  to  which  one  end 
the  conducting  cable  is  attached,  and  this  belt  carries  a 

imber  of  buttons,  which  are  marked  so  that  there  need  be 

'  mistake.  The  arrangement  of  the  push-buttons  will  be 
•iilent  from  Fig.   i,  which  shows  the  entire  keyboard  at- 


tached to  the  signal  man's  belt.  The  signals  provide  for 
raising  or  lowering  the  load  at  high  or  low  speed,  for 
swinging  the  boom  to  the  right  or  left,  and  for  stopping 
each  motion  almost  instantly.  In  constructing  high  build- 
ings operators  may  be  placed  at  several  points  to  watch 
the  travel  of  the  hoist  and  signal  the  engineer. 
At  the  hoisting  engine  the  signals  are  given  to  the  engi- 


FIGS.    2   AND   3 OUTSIDE   AND   INTERIOR   VIEWS   OF   SIGNAL   BOX 

AT    engineer's    STATION 

neer  by  colored  lamps  operated  simultaneously  with  electric 
siren  horns.  Fig.  2  shows  the  signal  box  at  the  engineer's 
station,  when  it  is  closed,  and  Fig.  3  shows  an  interior  view 
of  the  same  box. 

One  of  the  most  important  features  of  this  apparatus  is 
the  recording  device  by  means  of  which  every  signal  given 
is  recorded  upon  a  paper  strip,  which  may  be  in  the  chief 
engineer's  office.  Every  movement  of  the  hoisting  cable  and 
of  the  boom  is  also  recorded.  In  the  event  of  an  accident 
through  the  misunderstanding  of  signals  or  from  any  other 
cause,  it  is  thus  easy  to  fix  the  responsibility.  To  guard 
against  accidents  due  to  the  interruption  of  signals  by  the 
breakage  of  the  armored  conducting  cable,  a  safely  circuit 
is  provided  consisting  of  a  continuous  wire  running  through 
the  entire  length  of  the  cable.  If  by  any  accident  the  con- 
ducting cable  should  be  damaged  sufficiently  to  break  the 
wires,  the  cessation  of  the  current  in  this  safety  circuit  im- 
mediately causes  an  alarm  bell  to  ring  at  the  engineer's 
station. 

Mining,  subway  tunneling,  bridge  building  and  the  like 
are  cited  as  other  applications  for  this  apparatus  by  its 
manufacturer,  the  Y.  &  G.  Electric  Fuse  &  Engineering 
Company,   Bayonne,    N.   J. 


Electric  Range  for  Hotel  Service 

At  the  New  York  Electrical  Show  an  electric  grill  and 
tea  room  was  run  in  connection  with  the  New  York  Edi- 
son Company's  exhibit,  the  food  served  being  cooked 
wholly  with  electrical  devices,  which  comprised  a  hotel-type 
range,  a  grill  of  the  same  pattern  and  two  ovens.  To  serve 
the  large  number  of  people  who  patronized  the  grill  room 
it  was  necessary  that  the  range  be  operated  at  its  full 
capacity  from  9  o'clock  in  the  morning  until  10  o'clock  at 
night,  and  it  proved  to  be  quite  indispensable.  On  several 
occasions  7S-lb.  roasts  were  cooked.  As  told  by  the  chef  at 
the  electric  grill  the  average  day's  work  for  the  range  con- 
sisted of  roasting  30  lb.  of  beef,  baking  half  a  bag  of 
potatoes,  broiling  about  250  chops  and  200  young  chickens, 
and  keeping  soups  and  other  foods  warm.  During  each 
day  approximately  600  patrons  were  served  from  this  elec- 
tric kitchen. 

The    range,    illustrated    herewith,    is    provided    with    two 
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roasting  ovens  an<l  a  top  cooking  surface  comprising  eigiit 
rectangular  hot  plates.  The  ovens  are  of  liberal  size,  being 
18  in.  wide,  16  in.  liigh  and  28  in.  deep.  They  have  double 
walls  and  are  insulated  with  navy  "fircfelt"  placed  between 
the  walls  to  prevent  the  escape  of  heat.  The  compartments 
are  ventilated  by  means  of  Hues  which  communicate  with  an 
opening  in  the  top  of  the  range.    Each  oven  is  provided  with 


ELECTRIC    RANGE    FOR     USE    I.\     HOTELS 

two  calorite  heating  units  of  the  two-heat  type,  one  being 
located  at  the  top  and  the  other  at  the  bottom,  thus  giving 
a  range  of  four  heats  for  each  oven  with  power  consump- 
tions for  the  respective  heats  amounting  to  1.6,  2.4,  3.2 
and  4.8  kw. 

The  eight  rectangular  hot  plates  are  ail  of  the  same  size, 
925  in.  wide  by  12  in.  deep,  and  the  heating  unit  of  each 
is  designed  for  but  one  heat.  The  power  consumption  of 
each  of  the  four  front  units  is  1600  watts  as  they  are  de- 
signed to  develop  a  high  temperature  for  rapid  work,  while 
that  of  the  back  four  is  800  watts,  rendering  them  suitable 
for  slow  boiling. 

The  main  circuit  is  closed  through  a  double-pole  circuit- 
breaker,  and  in  addition  the  circuits  to  the  individual  heat- 
ing units  are  protected  by  fuses  and  controlled  by  knife 
switches.  Switches,  fuses  and  circuit-breakers  are  mounted 
on  a  slate  panel  located  at  the  top  of  the  range  and  inclosed 
in  a  sheet-metal  compartment  provided  with  a  roll-top 
door.  The  heating  unit  which  each  switch  controls  is  indi- 
:ated  by  a  name-plate  placed  directly  above  the  latter's 
handle,  so  that  to  ascertain  what  units  are  in  operation  one 
has  only  to  roll  up  the  door  and  glance  at  the  switches.  An 
aperture  at  the  bottom  of  the  compartment  insures  circu- 
lation of  air  over  the  panel  devices.  Conductors  are  brazed 
to  the  calorite  heating  units,  so  that  there  are  no  connec- 
tions that  are  likely  to  work  loose  from  alternate  heating 
md  cooling.  These  conductors  are  carried  through  con- 
duit to  the  connection  blocks  and  there  connected  to  the 
terminals   of    the    respective    power   circuits. 

The  framework  of  the  range  is  substantial,  being  con- 
structed of  angle-irons  firmly  bolted  together.  The  range 
front  and  the  door  frames  are  of  heavy  steel  plate,  while 
the  hot-plates  and  end  frames  of  the  panel-box  are  iron 
eastings.  The  walls  of  the  oven  are  of  sheet  metal.  All 
sheet-metal  parts  are  of  blued  steel,  while  the  other  parts 


are  finished  in  marine  or  dull  black.  The  heating  units  are 
replaceable  and  the  design  is  such  that  the  hot  plates  can 
be  raised  up  to  permit  cleaning  the  catch  pan  located 
below  them. 

The  over-all  dimensions  of  the  range  are:  Width,  44  in., 
depth,  38  in.,  and  height,  68  in.  It  is  manufactured  by  the 
General  HIectric  Company,  Schenectady,  N.  ^^ 


Electric  Fountain  Without  Water  Connections 

In  the  booth  of  the  United  Electric  Light  &  Power  Com- 
pany there  was  displayed  at  the  \ew  York  Electrical 
Show  which  was  lately  held  an  electric  "rainbow"  foun- 
tain" which  has  attracted  considerable  attention.  llie 
fountain  is  self-contained,  requiring  no  water  connections 
and  no  electrical  connections,  as  sufficient  energy  can  be 
taken  from  the  ordinary  lamp  socket  for  its  operation. 
Five  gallons  of  water  kept  in  circulation  by  a  small  motor- 
driven  pump  is  forced  through  a  glass  bowl,  and  the 
numerous  streams,  breaking  into  a  vaporized  spray,  are 
drained  into  a  tank  below  to  be  used  again.  The  base  of 
the  fountain  is  octagonal  in  form  and  the  eight  panels  are 
surmounted  with  cut  flowers  and  growing  plants.  .An 
automatic  projector  in  the  base  of  the  fountain  periodically 
changes  the  color  of  the  glass  bowl  from  which  the  water 
flows,  and  these  color  changes  when  caught  up  by  the  fall- 
ing drops  produce  striking  color  effects. 
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This  fountain  was  built  by  the  Feature  .Vdvertising  Coir 
pany,  209  Pacific  Street,  Brooklyn,  N.  Y.  It  was  equippe 
at  the  show  with  a  set  of  specially  designed  "temple"  bel 
for  musical  effects.  The  bells,  which  were  operated  aut( 
matically  with  piano  .accompaniment,  were  installed  by  t- 
Yerkes  Sound  Effects  Company,  whose  headquarters  are  1 
\ew  York  Citv. 
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Electrically  Heated  Chick  Hovers 

The  Standard  Electric  Incubator  Company,  New  York 
City,  which  is  marketing  an  electrically  heated  chick  hover, 
claims  to  have  solved  successfully  the  problem  of  keeping 
small  chicks  alive  after  they  have  been  hatched.  The 
scheme  of  the  hover  manufactured  by  this  company  is  indi- 
cated by  the  accompanying  illustration.     Its  construction  is 
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ELECTRICAL    CHICK     HOVER 

simple.  A  square  platform  of  light  pine  boards  is  mounted 
on  four  wooden  legs.  The  edges  of  the  pine  platform  are 
draped  with  heavy  felt  which  has  been  slit  at  intervals  to 
admit  the  chicks.  The  size  of  the  platform  and  the  number 
of  carbon-filament  lamps  in  the  hover  are  determined  by 
the  number  of  chicks  which  are  to  be  taken  care  of.  It  is 
stated  that  at  least  one  lamp  should  be  installed  for  each 
thirty  chicks,  and  ample  room  should  be  provided  so  that 
there  will  be  no  crowding.  Many  heat  sources  are  pro- 
vided instead  of  a  large  one  with  the  same  radiating  ability 
in  order  to  minimize  the  tendency  prevalent  in  newly 
hatched  chicks  to  crowd  about  the  heat  source,  thereby 
injuring  the  weaker  members  of  the  brood.  Ventilation  is 
accomplished  by  natural  draft  entering  under  the  edges 
of  the  felt  and  escaping  at  the  opening  shown  in  the 
center  of  the  platform. 


Projector  Lamp  with  Uniform  Candle-Power 
Distribution 

A  32-cp  metal-filament  lamp  of  the  standard  shape 
)rojects  only  about  5.1  cp  downward  in  the  direction  of  the 
jamp  axis,  the  bulk  of  the  light  being  given   off  laterally. 

s  the  majority  of  chandeliers  and  other  receptacles  are 

rranged  so  that  the  lamps  operate  with  their  tips  hanging 
lownward,   this   irregularity   in   distribution,   as   shown   in 

ig.  2,  often  limits  the  useful  light  obtainable  from  the 
|amp.     The  objection  can,  of  course,  be  remedied  to  some 

tent  by  the  use  of  suitable  reflectors,  but  it  must  be  re- 
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FIG.      I ME.-\N      VERTICAL     DISTRIBUTION      CURVES 

'  mbered  that  losses  are  certain  to  occur  with  every  re- 
*:tion. 

The  Philips  Metall  Gluhlampenfabrik  A.G.,  Eindhoven, 
J'lland,  has  taken  up  the  construction  of  a  type  of  lamp 
"which  the  filaments  are  so  arranged  that  the  candle- 
Pver  is  almost  uniform  in  all  directions.  The  filaments 
Oithis  projector  lamp  do  not  run  parallel  with  the  filament 
S'port  but  lie  stretched  in  a  conical  surface.     Eig.  2  shows 


an  end  and  side  view  of  such  a  32-cp  projector  lamp  and 
its  curve  of  light  distribution  is  shown  in  Fig.  i.  A  com- 
parison with  the  distribution  curve  of  the  standard  metal- 
filament  lamp  in  the  same  illustration  will  show  that  the 
effective  downward  illumination  of  the  new  lamp  is  nearly 
four  times  that  of  the  ordinarv  unit,  and  that  the  candle- 


FIG.  2 — 32-CP   PROJECTOR  LAMP 

power  in  a  given  direction  remains  the  same  whether  the 
lamp  is  burned  in  a  vertical,  a  horizontal  or  an  inclined 
position. 


Exhibits  at  Chicago  Electric-Vehicle  Convention 

Makers  of  electric  vehicles,  storage  batteries,  motors, 
charging  appliances,  axles,  tires,  measuring  instruments^ 
automobile  electric  incandescent  lamps  and  other  acces-j 
series  were  represented  at  the  Chicago  convention  of  the 
Electric  Vehicle  Association.  The  manufacturers  had 
rooms  on  the  eighteenth  floor  of  the  Hotel  LaSalle,  and 
no  heavy  machinery  or  complete  vehicles  were  shown. 
The  vehicle  manufacturers  maintaining  headquarters 
were  the  Baker  Motor  Vehicle  Company,  Cleveland ;  Chi- 
cago Electric  Motor  Car  Company,  Chicago;  General 
Motors  Truck  Company,  Pontiac,  Mich. :  General  Vehicle 
Company,  Long  Island  City,  N.  Y.,  and  Walker  Vehicle 
Company,  Chicago.  The  last-named  company  exhibited 
its  rear-axle  driving  unit,  with  a  wheel  casing  removed  to 
.show  the  gears. 

Five  makes  of  storage  butieiy  were  shown  by  the  Edison 
Storage  Battery  Company,  Orange,  N.  J.;  Electric  Stor- 
age Battery  Company,  Philadelphia ;  Gould  Storage  Bat- 
tery Company,  New  York;  K.  W.  Battery  Company,  Chi- 
cago, and  Philadelphia  Storage  Battery  Company,  Phila- 
delphia. All  of  them  showed  plates  for  vehicle-battery 
use.  The  Electric  Storage  Battery  Company  had  a  start- 
ing battery  on  display  and  the  Gould  company  showed 
some  interesting  large  plates  of  a  type  used  in  the  sub- 
marine torpedo  boats  of  American  and  foreign  navies. 
The  K.  W.  Battery  Company,  of  Chicago,  is  a  newcomer. 
It  is  the  United  States  representative  of  Gottfried  Hagen, 
Koelner  Akkuniulatoren  Werke,  Cologne,  Germany,  said  to 
possess  the  oldest  storage-battery  factory  in  existence,  the 
factory  being  under  the  technical  direction  of  Dr.  E. 
Sieg. 

The  Genera!  Electric  Company,  of  Schenectady,  ex- 
hibited a  mercury-arc  rectifier  and  various  electric  auto- 
mobile lamps.  The  Electric  Products  Company,  of  Cleve- 
land, demonstrated  charging  appliances  for  storage  bat- 
teries,  including  the   Wotton   automatic   rectifier. 

The  Fort  Dearborn  Manufacturing  Company,  of  Chi- 
cago, had  a  new  device  that  excited  some  attention  in 
the  shape  of  the  Benson  self-adjusting  Hindlcy  worm-gear 
axle. 

Literature  on  the  subject  of  small  motors  was  distributed 
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In-  the  \\'<.'Stinghoii.sc  Electric  &  Mamifactiiring  Company. 

Tires  and  tiie  auxiliaries  were  exhibileil  or  talked  about 
by  the  iMrestonc  Tire  &  Rubber  Coiiipany,  Akron,  Ohio; 
(ioodyear  Tire  &  Rubber  (.'oinpany,  Akron,  Ohio;  1"".  ]~-. 
Sparks,  Chicago,  and  United  States  Tire  Company,  Xew 
York. 

Ampere-hour  meters  and  garage-type  wattliour  meters 
were  shown  by  the  Sanganio  F.lectric  Company,  Spring- 
field, III.  The  Connuonwealth  I'dison  Company  distributed 
central-station  literature  and  the  lUcctrkal  World  dis- 
played saniples  of  .«!ectric-vebiclc  data. 


The 


Electric-Lighted  Shadow  Portrait 

accompanying     illustration     shows    an     electrically 


lighted  "shadow  portrait"  of  Hon.  \V.  J.  Bryan,  Secretary 
of  State,  which  was  exhibited  at  the  recent  National  Con- 
servation Exposition  at  Knoxville,  Tenn.,  where  Mr.  Bryan 
was  a  gue.st  of  honor.     The  features  of  the  face  are  fornuMl 


tI.ElTKIC-I.IGIITEn    .SH.MXnV    I'ORTK.MT    OF    SECRET.VKY    OF    STATE 
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by  the  usual  channeling  of  the  lower  reflecting  surface. 
Opal  color-caps  are  used  on  the  tips  of  the  lamps,  the  den- 
sity being  so  chosen  that  the  caps,  viewed  by  transmitted 
light,  arc  of  the  same  intensity  as  the  reflecting  surface  at 
the  bottom  of  the  channels.  Owing  to  this  lack  of  contrast, 
the  lighting  units  themselves  are  rendered  practically  in- 
visible, while  the  features  and  lineaments  stand  out  in  dis- 
tinct and  lifelike  fashion.  Color  can  be  chosen  to  make 
the  display  resemble  the  tints  of  real  life,  and  any  portrait 
or  picture  can  be  reproduced  with  artistic  effect.  This 
novelty  in  electric-sign  advertising  is  being  introduced  by 
the  Greenwood  .Advertising  Company,  of  Knoxville,  'I'enn., 
and  Los  .\ngeles,  Cal. 

When  Mr.  Bryan  visited  Knoxville  and  was  shown  this 
electrically  lighted  portrait  he  appeared  greatly  pleased 
with  the  likeness  and  commended  the  lifelike  appearance 
of  the  picture.  Following  his  exhibition  of  interest,  the 
Cireenwood  company  presented  the  display  to  liiin. 


Metallized    Graphite    for    Bearings    and    Collector 
Brushes 

A  new  metallized-graiihite  product  suitable  for  sclf- 
lubricating  bushings,  for  collector  brushes  on  dynamo- 
electric  machinery,  for  packing  rings  in  steam  turbines  and 
for  many  other  uses  where  a  self-lubricating  metal  is  de- 
sired is  being  put  on  the  market  by  the  Graphite  Metallizing 
Corporation,  Yonkers,  N.  Y.  The  basic  element  of  "graph- 
alloy,"  as  it  is  called,  is  pure  graphite,  and  to  this  con- 
stituent by  a  process  of  impregnation  is  added  a  molten 
metal  to  give  the  completed  product  solidity  that  it  may  be 
machined  to  the  desired  form  and  have  the  requisite 
strength  and  durability.  The  process  of  impregnation  of 
the  graphite  with  the  metal  is  accomplished  by  the  u.se  of 
air  pressures  of  high  values,  such  as  have  hitherto  been 
considered    commercially    impracticable. 

Graphalloy  has  a  high  compressive  strength  and  can  be 
accurately  machined,  threaded  or  tapped  with  no  more 
difficulties  than  are  met  with  in  working  brass.  For  ma- 
chining a  speed  about  23  per  cent  in  excess  of  that  use) 
for  brass  is  to  be  recommended.  Some  of  the  most  im- 
portant mechanical  properties  are  given  in  the  accompany- 
ing table. 

MECBANICAL    PROPERTIES    OF    GRAPHALLOY 


Weight  of  solid  graphite  electrodes  per  cubic  inch  (in  pounds).'. .  .  0.057 

Weight  of  graphalloy  impregnated  with  babbitt  (in  pounds) 0. 14S 

Increase  in  weight  due  to  impregnation  (in  per  cent) 150 

Specific  gravity  of  graphalloy '. .' 0.4 

Percentage  of  metal  in  graphalloy  (by  weight) 60 

Percentage  of  metal  in  graphalloy  (by  volume) 25 

Compressive  strength  of  graphalloy  (in  pounds  per  square  inch) . .  14,000 

Modulus  of  rupture 12.500 

The  lubricating  qualities  of  this  product  are  said  to  b( 
practically  those  of  graphite.  It  has  been  found  that  bear 
ings  made  of  this  material  will  run  somewhat  hotter  thai 
similar  bearings  lubricated  with  oil.  but  this  result  is  ac 
counted  for  by  the  fact  that  graphalloy  is  a  relatively  poo 
conductor  of  heat.  However,  it  is  said  that  in  no  case  wil 
h  temperature  of  less  than  400  deg.  I-"ahr.  injure  the  graph 
alloy  of  the  bearing  or  cause  it  to  seize  the  shaft.  Thi 
pro(iuct  is  not  advocated  for  all  classes  of  service,  but  th 
manufacturers  claim  that  on  light-duty  machines  operatin 
at  high  speeds  excellent  results  can  be  obtained. 

For  use  on  circuit-breakers  and  other  electrical  contactor 
graphalloy    is    made    from    pure    graphite    and   copper  0 

DATA  ON  METALLIZED  BRUSHES 


Pressure, 
Lb.    per    Sq.    In. 

Current, 
Amp. 

Current   Density, 
Amp.  per  Sq.  In. 

I  ontact    Drup 
VolU 

1.0 

12 

48 

0.090 

1.0 

25 

100 

0.177 

I.  75 

12 

48 

0.05  J 

1.75 

25 

100 

0.066       ' 

2.5 
2.5 

12 
25 

48 
100 

0.045 
0  052 

brass  as  the  service  demands.  Experiments  have  shov 
that  for  controller  and  circuit-breaker  contacts  which  a 
being  continually  subjected  to  the  action  of  an  electric  a 
the  best  combination  is  graphite  impregnated  with  bra 
the  theory  being  that  the  zinc  in  the  brass  vaporizes  unc 
the  action  of  the  arc  and  tends  to  disrupt  it.  It  has  be 
found  that  with  this  combination  of  materials  less  troubl(i;| 
experienced  from  pitting.  In  cases  where  the  lowest ' 
sible  specific  resistance  is  needed  pure  copper  is  used 
stead  of  brass.  Graohalloy  contacts  are  said  to  be  enM'\ 
free  from  "freezing '  troubles. 
Tests  made  by  the  Xew  York  Testing  Laboratories  shJ 
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that  graphalloy  slip-ring  brushes  have  a  specific  resistance 
of  20.77  microhms  per  cu.  in.  When  these  figures  are  com- 
pared with  the  specific  resistance  of  a  cubic  inch  of  carbon, 
which  is  1240  microhms,  and  of  graphite,  which  has  a 
specific  resistance  of  320  microhms  per  cu.  in.,  it  will  be  seen 
that  the  combination  product  presents  a  large  advantage  in 
conductivity. 

The  electrical  characteristic  of  a  metallized  brush  is  an 
all-important  item  as  it  enters  into  the  efficiency  of  the 
machine  and  the  operating  temperature  of  the  slip-ring  or 
commutator  to  which  the  brush  is  applied. 

Herewith  is  given  a  table  of  the  various  contact  drops  in 
voltage  at  a  speed  of  2500  ft.  per  minute  and  at  various 
pressures  used  in  commercial  brush  holders. 

From  this  table  will  be  noted  that  the  average  contact 
drop  is  0.07  volt,  and  upon  comparing  this  with  like  tests 
on  other  types  of  brushes  the  manufacturers  claim  that  it 
will  be  found  much  lower.  The  current-carrying  capacity 
of  graphalloy  has  been  found  to  be  approximately  200  amp 
per  sq.  in.  However,  the  maximum  allowable  current  den- 
sity varies  largely  with  the  class  of  service  and  also  with 
the  limiting  temperature  of  the  brush. 


Light  Shaft-Driven  Electric  Commercial  Vehicle 

The  new  1914  model  looo-lb.  wagon  of  the  General  Ve- 
hicle Company,  Long  Island  City,  N.  Y.,  has  been  designed 
to  give  a  speed  of  12  or  15  miles  per  hour  and  a  mileage 
of  from  45  to  65  miles  per  charge,  depending  upon  battery 
equipment.  The  wheelbase  of  the  truck  has  been  increased 
from  approximately  86  in.  to  108  in.  and  the  battery  has 
been  taken  from  under  the  frame  and  placed  under  the 
hood.  Notwithstanding  the  increased  wheelbase,  the  turn- 
ing radius  is  about  the  same  as  was  that  of  the  shorter 
wagon  and  the  inside  lading  space  of  the  two  is  appro.xi- 
matcly  equal. 

The  wagon  is  driven  by  a  single  motor  through  a  double 
I'.niversal-joint  shaft  and  worm  drive  in  the  rear  axle.  All 
wiring,  including  bell  and  lamp  circuits,  is  installed  in  rigid 
Tietal  conduit.  The  safety  devices  on  the  car  are  quite 
:omplete.      Application    of    either    brake    immediately    dis- 
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'meets  the  battery  from  the  motor.  The  emergency 
Uke  cannot  be  locked  except  when  the  running  switch  is 
'either  the  neutral  or  the  charging  positions  and  cannot 
b  released  until  the  switch  is  thrown  into  the  running 
Pition.  The  running  switch  can  be  thrown  into  the  run- 
"ig  position  only  when  the  controller  is  on  the  neutral 
P'nt.  These  devices  increase  the  safety  of  the  driver  and 
rt  public  and  allow  the  vehicle  to  be  left  standing  alone 
wliout  undue  danger  of  accident  from  accidental  or  mis- 
cl;vous  interference. 


Emergency  Cut-Out  Valve 

At  the  recent  convention  of  the  National  Association  of 
Stationary  Engineers,  Springfield,  Mass.,  the  Crane  Com- 
pany, Chicago,  111.,  showed  for  the  first  time  a  new  auto- 
matic, double-acting,  non-return  and  emergency  cut-out 
valve  for  boiler  and  header  protection.  This  valve  is  made 
with  a  ferro-stecl  bodv  and  hard  metal  seats  and  disks,  and 


ALITOMATIC,     DOUBLE-ACTING,     NON-RETUKN 
CUT-OUT  VALVE 


AND     EMERGENCY 


is  adapted  for  operation  on  steam  pressures  up  to  250  lb. 
at  a  maximum  temperature  of  500  deg.  Fahr.  The  valve 
may  be  arranged  for  electrical  remote  control  and  may  be 
used  for  the  protection  of  long  lines  of  branch  piping.  The 
turnbuckle  connecting  the  outside  levers  provides  a  ready 
adjustment  for  different  operating  conditions,  the  levers 
themselves  giving  a  visible  indication  of  the  position  of 
the  clappers  on  the  inside.  Kxternal  a^iustnients  may  be 
made  with  the  valve  in  operation. 


Suction  Sweeper  with  Large  Air  Displacement 

The  Duntley  Products  Company,  Etie.  Pa.,  has  recently 
developed  an  electric  suction  sweeper  capable  of  displacing 
127  cu.  ft.  of  air  per  minute.  The  exhaust  of  the  device  is 
n'ade  several  times  as  large  as  the  intake  aperture,  so  that 
the  fan  does  not  have  to  work 
against  high  back  pressure. 
The  fan  itself,  which  is  4.5.  in. 
in  diameter,  is  driven  by  a 
small  motor  which  operates 
on  either  direct  current  or 
alternating  current  of  a  fre- 
(juency  of  60  cycles  or  less. 
The  speed  of  the  motor  is 
8000  r.p.m.  The  length  of  the 
machine  exclusive  of  the 
handle  is  but  I  ft.  and  its 
height  is  8.25  in.  The  nozzle 
is  10  in.  long  and  1.25  in  wide 
inside.  The  entire  equipment 
weighs  about  15  lb.  A  feature 
of  the  cleaner  is  the  method  provided  for  removing  the 
dirt  bag.  By  unhooking  this  sack  from  the  sweeper  handle 
and  pressing  a  clasp  on  the  exhaust  drum  the  bag  can  be 
lifted  from  its  position  without  being  touched. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Growing  Use  of  Electricity  in  China. — A  lecent  report 
scales  that  there  are  at  present  thirty-four  electric-light 
plants  in  China  and  that  the  number  is  increasing  gradually. 
In  Shanghai  it  is  reported  that  the  increasing  use  of  elec- 
tricity for  industrial  purposes  is  attracting  attention,  a  num- 
ber of  mills  and  factories  there  being  supplied  with  elec- 
tricity. It  is  stated  that  many  of  the  leading  American 
manufacturers  have  representatives  in  the  field  who  are 
working  to  open  up  a  demand  for  electrical  apparatus. 

Large  Order  Placed  for  Multiple  Conductor  Cable. — The 
city  of  Salem,  Mass..  has  placed  a  large  contract  with  the 
.Simplex  Wire  &  Cable  Company,  Boston,  for  multiple-con- 
iuctor  cables  for  a  new  fire-alarm  system.  Most  of  these 
cables  are  lead-covered  for  underground  use  and  contain 
all  the  way  from  two  to  eighteen  conductors,  both  in  pairs 
and  laid  straight.  In  order  to  secure  as  permanent  an  in- 
stallation as  possible  a  30  per  cent  rubber  compound  was 
specified  for  insulating  the  conductors.  Charles  H.  Ashby 
is  city  electrical  engineer. 

Large  Interest  Shown  in  Electric  Appliances. — In  connec- 
tion with  the  recent  district  fair  of  Northern  Illinois,  held 
at  Streeter,  111.,  it  is  stated  by  A.  L.  Roome,  Illinois  sales 
manager  for  the  Hurley  Machine  Company,  maker  of  elec- 
tric washing  machines,  that  there  were  probably  over  70,000 
visitors  at  the  fair  and  that  great  interest  was  shown,  es- 
pecially by  farmers,  in  the  various  electrical  appliances  on 
exhibit.  He  thinks  that  manufacturers  of  these  lines  and 
central  stations  may  expect  a  big  business  during  the  com- 
ing year  throughout  this  section. 

Chicago  Demand  for  Lighting  Glassware  Observed. — The 
H.  Northwood  Company,  of  Wheeling,  \V.  Va.,  is  enjoying, 
according  to  a  recent  sttaement  of  one  of  its  representatives, 
an  unusually  brisk  business  in  Chicago.  This  company, 
which  has  only  comparatively  recently  entered  the  lighting 
held,  is  confining  its  attention  to  one  line,  the  "Luna"  ware, 
ivhich  is  made  up  in  various  shapes  and  designs  for  direct 
and  semi-direct  illumination.  The  company's  product  is  sold 
almost  exclusively  for  commercial  application  ,and  some  ex- 
3ort  business  is  done  to  England. 

Condensing  Equipment  Installed  by  Utility  Companies. — 
The  Cleveland  (Ohio)  Electric  Illuminating  Company  has 
-ecently  purchased  from  the  Alberger  Pump  &  Condenser 
Tompany.  of  140  Cedar  Street,  New  York,  four  14.000-kw 
:ondensing  units,  consisting  of  turbine-driven  condensation 
Jumps,  combined  with  Corliss  engine-driven  vacuum  and 
■irculating  pumps.  .apparatus  of  the  same  make  has 
leen  installed  by  the  Aurora,  Elgin  &  Chicago  Railway 
Company  in  its  generating  station  at  Batavia,  111.  This 
outfit  consists  of  a  ".soo-kw  three-impeller,  turbine-driven 
:irculating  pump,  a  turbine-driven  "Hydroflo"  vacuum  pump 
md  a  motor-driven  condensation  pump. 

Boilers  Purchased  for  Large  Steel  Plant. — The  Otis  Steel 
Company,  of  Cleveland,  Ohio,  has  recently  purchased  from 
he  Babcock  &  Wilcox  Company,  85  Liberty  Street,  New 
i^ork.  boiler  eq  lipment  of  3528  hp  capacity  with  superheat- 
;rs.  Among  the  electrical  concerns  which  have  lately  ob- 
ained  boiler  equipment  from  the  same  company  are  the 
Edison  Storage  Battery  Company,  Silver  Lake,  N.  J.,  900 
ip;  the  National  Quality  Lamp  Division  of  the  General 
Electric  Coinpany,  Cleveland,  Ohio,  1024  hp,  and  the  Toledo 
Bowling  Green  &  Southern  Traction  Company,  Findlay, 
Ohio,  1016  hp.  The  total  of  eleven  large  sales  reported  since 
he  end  of  September  amounts  to  15,290  hp. 

Electrical  Equipment  in  the  New  Bradstreet  Building. — 
In  the  new  twelvc-storj-  Bradstreet  Building  in  New  York 
he  generating  equipment  consists  of  General  Electric 
;team-driven.  direct  current,  three-wire  units,  two  of  150-kw 
and   one    of   50-kw   rating.     The   boilers   were   supplied   by 


L.  K.  Merritt  &  Company,  ot  95  Liberty  Street,  New  York. 
The  building  is  wired  with  a  panel  on  each  floor  divided 
into  lamp  and  motor  sections  and  arrangements  are  made 
for  metering  each  class  of  service.  On  four  floors  of  the 
building  the  wiring  is  arranged  for  printing-press  drive  and 
a  number  of  Crocker- Wheeler  motors  have  been  installed 
for  this  service  on  one  floor.  The  electrical  contracting  on 
the  building  was  done  by  L.  K.  Comstock  &  Company,  of 
JO  Church   Street,   New    York. 

Electric  Sign  Manufacturers'  Association  Organized. — .An- 
nouncement has  just  been  made  of  the  organization  oi  the 
National  Association  of  Electric  Sign  Man  ifacturers.  mem- 
bership in  which  is  composed  of  two  classes,  the  first  in- 
cluding manufacturers  of  electric  signs  and  electrically  illu- 
minated advertising  displays,  and  the  second  embracing 
makers  of  electric  sign  materials  and  accessories.  The 
formation  of  such  an  association  has  been  discussed  for 
some  time  and  its  objects  are,  in  brief,  to  combat  hostile 
legislation  in  the  form  of  unfair  restrictions  and  taxes,  to 
provide  a  ineans  for  co-operative  booming  of  the  sign  busi- 
ness, to  protect  sign  manufacturers  from  dishonest  agents, 
to  produce  and  maintain  a  standard  of  material,  workman- 
ship and  design,  and  to  combat  the  evil  of  design  piracy 
In  the  latter  field  its  efforts  will  be  similar  to  the  work 
of  the  Registration  League  of  Philadelphia.  The  secretary 
of  the  association  is  Mr.  Lloyd  E.  Brown,  315-321  South 
Warren  Street,  Syracuse,  N.  Y. 

Officers  of  Railway  Electric  Supply  Manufacturers'  Asso- 
ciation.— Officers  of  the  Railway  Electric  Supply  Manufac- 
turers' Association  have  been  elected  as  follows:  President 
C.  W.  Bender,  Cleveland,  National  Electric  Lamp  Associa 
tion;  senior  vice-president,  W.  F.  Bauer,  Chicago,  Unitec 
States  Light  &  Heating  Company;  junior  vice-president.  H 
G.  Thompson,  New  York,  Edison  Storage  Battery  Com 
pany ;  secretary,  Jesse  Scribner,  Chicago,  General  Electrii 
Company;  treasurer.  Edward  Wray.  Chicago,  Railway  Eire 
Irical  Engineer:  executive  committee,  George  H.  Porter 
Western  Electric  Company;  B.  L.  Winchell,  Jr.,  Kerite  Ir 
sulated  Wire  &  Cable  Company;  J.  M.  Lorenz,  Central  Elec 
trie  Company;  W.  E.  Ballantine,  Willard  Storage  Batter 
Company;  A.  C.  Moore,  Safety  Car  Heating  &  Lightini 
Company;  J.  T.  Dickinson,  Gould  Coupler  Company;  H.  E 
\Vatson,  Benjamin  Electric  Manufacturing  Company;  G.  H  ] 
Atkin,  Electric  Storage  Battery  Company;  F.  F.  Skee 
Crouse-Hinds  Company.  This  association  is  auxiliary  tv 
the  Association  of  Railway  Electrical  Engineers. 

Constant-Voltage  Axle-Lighting  System  Described. — Cor'i 
stant-voltage  axle-lighting  systems  are  something  new,  an 
it  is  also  a  departure  for  the  Electric  Storage  Battery  Cow 
pany    to    manufacture    complete    car-lighting    equipment' 
Therefore  considerable   interest  was  taken  in  the  inform; 
dinner  given  on  the  evening  of  Oct.  21  in  the  Hotel  LaSall' 
Chicago,  at  which  time  the  new  equipment  was  describe' 
This  dinner  was   held   during  the  convention   of  the  Assf  . 
ciation    of    Railway    Electrical    Engineers,    and   about   fift 
railroad  men   were  present.     G.   H.  Atkin,  manager  of  tf 
Chicago   office   of   the    Electric    Storage    Battery   Compaiii 
presided,  and  the  principal  address  was  made  by  T.  Lest- 
Woodbridge,   of    Philadelphia,   chief   engineer   of   the  cor 
pany.  who  has  developed  the  device.     Considerable  discii 
sion  followed  Mr.  Woodbridge's  talk,  the  questions  relatir  f| 
principally   to  possible    sulphating  of  the   batteries  and 
the  electrical  characteristics  of  the  constant-voltasje  Rose 
berg  dynamo  which  i^s  used.     One  fact  mentioned  was  tV 
the   machine  will  not  run  as  a  motor,  although  it  will  n 
either  way  as  a  dynamo  without  change  of  polarity.    T 
.Atchison.  Topeka   &  Santa   Fe   Railway  Company  has  h 
one    of    these    axle-lighting    sets    in    practically   continno 
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operation  since  November,  iyi2,  with  very  satisfactory  re- 
sults, having  covered  in  the  neighborhood  of  160,000  miles 
with  a  minimum  of  attention,  no  repairs  and  no  failure  or 
delay  in  the  lighting  service.  This  set  gave  such  satisfac- 
tion that  in  April,  1913,  an  order  was  placed  with  the  manu- 
•  facturers  by  the  railway  company  for  sixty-two  similar 
equipments.  Several  of  the  railway  electrical  engineers  ex- 
pressed cordial  appreciation  of  the  original  work  of  the 
company  in  bringii;,,  out  the  device,  and  a  vote  of  thanks 
was  carried  unanimously. 

Incandescent  Lamp  Laboratories  Established. — The  H.  J. 
Jaeger  Research  Laboratories,  Incorporated,  have  been  or- 
ganized for  the  purpose  of  pusliing  the  manufacture  of 
tungsten  lamps  among  the  independent  lamp  makers.  It  is 
planned  to  do  extensive  research  and  development  work  on 
a  co-operative  basis,  which  will  allow  of  carrying  on  large 
tests  and  experiments  for  the  benefit  of  contributing  com- 
panies that  could  not  afford  to  undertake  such  tests  un- 
assisted. The  laboratories  will  aim  to  keep  both  the  design 
of  the  lamps  and  that  of  the  lamp-making  machinery  up  to 
date  and  will  try  to  efifect  a  standardization  of  material  and 
workmanship  in  the  manufacture  of  tungsten  lamps  by  the 
companies  allied  with  them.  In  addition  to  the  technical 
services  above  outlined,  the  laboratories  will  endeavor  to 
supply  information  on  the  commercial  end  of  the  lamp  busi- 
ness, provide  patent  protection,  and  keep  in  close  touch  with 
the  European  situation  through  connections  in  England, 
France,  Germany  and  Austria.  Herman  J.  Jaeger  is  presi- 
dent of  the  concern  and  Guy  V.  Williams  is  its  secretary. 
The  main  office  is  at  116  Broad  Street,  New  York,  and  the 
laboratories  are  located  at  68  Hudson  Street,  Hoboken,  N.  J. 
English  Progress  Along  Electrical  Lines. — According  to 
a  representative  of  one  of  the  leading  English  electrical 
houses,  interviewed  during  the  past  week,  steady  progress 
is  being  made  in  that  country  along  electrical  lines.  At 
present  there  is  a  wide  variation  in  voltages  and  frequencies 
which  greatly  retards  the  growth  of  the  electrical  industry 
along  some  lines,  but  this  condition  is  being  remedied  in 
the  design  of  new  supply  systems.  Because  of  the  early 
advances  of  the  gas  industry  in  that  country,  and  also 
through  the  fact  that  there  is  hardly  any  building  activity 
(such  building  work  as  there  is  being  confined  largely  to 
the  erection  of  new  structures  on  old  sites),  the  lighting 
■  end  of  the  industry,  which  is  generally  the  pioneer  for  other 
:  business,  is  greatly  handicapped.  However,  all  new  resi- 
'  dences,  factories  and  business  buildings  are  wired  for  electric 
service.  Other  influences  whicli  have  tended  to  retard 
progress  are  the  fact  that  the  industry  in  England  has  not 
,  been  concentrated  into  the  hands  of  a  few  large  interests. 
J  which  could  influence  it  readily  toward  uniform  standards  of 
i  design  and  correspondingly  increased  production  efficiency, 
land  also  the  fact  that  apparatus  has  been  built  for  long 
service  and  low  depreication  rate  and  has  been  in  many 
cases  too  valuable  to  scrap  when  improvements  have  ap- 
peared possible. 
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Copper : 
Standard,  spot* 


Selling  Prices 


London,  standard,  spot*   74      17       6 

Prime    Lake 16.75      to  16.87 "/^ 

Electrolytic   16.50      to  16.70 

Casting    le.iTA  to  16.50 

Copper  wire  base    17.50      to  17.62H 


■ead   4.35 

licltel    40.00      to  45.00 

heet  zinc,  f.o.b.  smelter   7.50 

pelter,  spot 5.35      to    5.45 

m,  spot  40.00      to  40.20 

'"minum: 

'impt  delivery    20.00 

lure   19.75 


*OLD  METALS 


cavy  copper  ^nd  ui 

ass.   heavy    

ass.   light' 

■ad,  heavy    ....... 

nc.  scrap   


. Oct.  28 , 

Bid.  Asked. 

15.87!^       

Selling  Prices 
£  s  d 
74  15  0 
\6.%7>A  to  17.00 
16.62'/;  to  16.75 
16.35  to  16.45 
17.50      to  17.75 

4.35 

40.00      to  45.00 

7.50 

5.40      to    5.45 

39.75      to  40.00 


15.00 
9.75 
8.50 
4.20 

4.37' 
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"From  dailv  transactions  on  the  New  York  Metal  Exchange. 


Corporate  and  Financial 

Pacific   Telephone   &   Telegraph   Bond  Issue  Authorized. 

— During  the  past  week  tiie  California  Railroad  Commission 
has  authorized  the  issue  by  the  Pacific  Telephone  &  Tele- 
graph Company  of  $j,ooo,ooo  in  bonds,  the  proceeds  of 
which  will  be  used  in  part  to  retire  the  $850,000  of  under- 
lying bonds  of  the  Sunset  Telephone  &  Telegraph  Com- 
pany, and  the  balance  for  additions  and  improveinents  to 
the  compan}''s  properties. 

Standard  Gas  &  Electric  Notes  Offered.— Through  H.  M. 
Byllesby  &  Company  and  the  Continental  &  Commercial 
Trust  &  Savings  Company,  of  Chicago,  an  offering  is  being 
made  of  $950,000  Standard  Gas  &  Electric  Company  col- 
lateral trust  6  per  cent  notes,  the  unsold  portion  of  the 
$3,000,000  issue  authorized  last  June.  For  the  year  ended 
.^ug.  31,  1913,  earnings  of  the  company  applicable  to  interest 
on  these  notes  amounted  to  $1,300,993. 

Swiss  Bankers  Visit  Public  Utility  Properties. — During 
the  past  month  a  tour  of  inspection  was  made  by  Messrs. 
-Hubert  and  Lombard,  representing  banking  interests  in 
Geneva,  Switzerland,  the  trip  embracing  some  of  the  larger 
public  utility  properties  in  the  North  and  South,  as  well  as 
on  the  Pacific  Coast.  They  are  reported  to  have  been  par- 
ticularly impressed  by  the  possibilities  of  electric  pumping 
for  irrigation  service,  of  which  tliere  is  a  considerable 
amount  in  the  West. 

Massachusetts  Utility  Plans  Stock  Increase. — A  special 
meeting  of  the  stockholders  of  the  Electric  Light  &  Power 
Company  of  Abingdon  and  Rockland  has  been  called  for 
Nov.  7  in  order  to  secure  approval  for  an  increase  of  472 
shares  in  the  capital  stock  of  the  company.  It  is  planned 
to  sell  these  shares  to  the  present  stockholders  at  a  price 
to  be  approved  by  the  Gas  &  Electric  Light  Commission 
on  the  basis  of  one  share  of  new  stock  to  each  four  shares 
of  old  stock  held.  This  issue  is  being  planned  for  the 
purpose  of  securing  funds  for  the  retirement  of  the  floating 
debt   of   the   company. 

Eighth  Annual  Report  of  Ferranti,  Ltd. — At  the  eighth 
annual  meeting  of  the  stockholders  of  Ferranti,  Ltd.,  in 
London,  on  Oct.  24,  the  directors'  report  for  the  fiscal  year 
ended  June  30  was  presented.  The  gross  earnings  for  the 
year  equaled  i59,599  and  the  net  earnings  i9996.  The  de- 
preciation reserve  account  was  increased  by  iio,ooo  and 
£22.000  was  added  to  the  general  reserve  account.  During 
the  year  £4,000  of  the  first  mortgage  debentures  have  been 
redeemed  and  the  loan  on  second  mortgage  debentures  has 
been  reduced.  The  balance  of  the  prior  lien  debentures 
have  been  redeemed  by  the  issue  of  £34.200  of  6  per  cent 
five-year  notes. 

Colorado  Power  Company  Initial  Dividend. — An  initial 
dividend  at  the  rate  of  7  per  cent  per  annum  has  been  de- 
clared upon  the  preferred  stock  of  the  Colorado  Power 
Company.  This  company  was  organized  early  in  the  year 
to  take  over  the  properties  of  the  Central  Colorado  Power 
Company  and  the  Leadville  Light  &  Power  Company.  It 
operates  hydroelectric  generating  plants  at  Shoshone  and 
Boulder,  with  a  present  capacity  of  about  40,000  hp  and  an 
equal  reserve  capacity  for  future  development.  The  two 
stations  are  connected  by  a  transmission  line  and  electricity 
is  supplied  to  Leadville,  Boulder,  Georgetown,  Denver  and 
other  cities   in   the  vicinity. 

Bond  Interest  and  the  Income  Tax. — The  Commonwealth 
Edison  Company  of  Chicago  is  one  of  several  companies 
announcing  that  they  will  continue  to  pay  interest  in  full 
to  owners  of  their  bonds  after  Nov.  I,  notwithstanding  the 
new  federal  law  providing  for  an  income  tax.  The  Com- 
monwealth Edison  Company  will  itself  make  good  any  de- 
ductions required  by  the  income  tax  law.  The  Milwaukee 
Gas  Light  Company,  a  subsidiary  of  the  American  Li.ght  & 
Traction  Company,  is  another  of  the  corporations  affected 
by  the  clause  in  this  law  which  provides  for  the  collection 
of  the  tax  on  bond  interest  at  the  source,  and  since  the 
interest  on  its  $8,000,000  of  4  per  cent  bonds  is  payable 
without  deduction  of  any  tax,  the  company  will  pay  the  tax 
for  the  six-month  period  just  ended.  The  common-stock 
dividend  of  the  .\merican  Light  &  Traction  Company  was 
paid  on  Oct.  31   instead  of  Nov.  i.  owing  to  uncertainty  as 
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to  whc'liiT  or  not  the  tax  deduction  clause  would  apply  to 
dividends  as  well  as  bond  interest.  It  has  since  been  as- 
certained that  it  does  not  so  apply  and  the  future  dividends 
will  be  paid  on  the  regular  dates. 

Pacific  Coast  Utility  to  Increase  Preferred  Stock. — .\  spe- 
cial niectint;  of  stockholders  ui  the  I'ugct  Sound  Traction. 
Light  &  Power  Company  has  been  called  for  Nov.  3  to 
authorize  an  increase  of  $2,686,200  in  the  preferred  stock. 
There  is  outstanding  at  the  present  time  $12,045,600  of  pre- 
ferred stock,  including  $1,106,800  of  non-interest-bearing 
preferred  receipts,  exchangeable  for  preferred  stock.  It  is 
proposed  to  open  the  new  issue  to  subscription  by  present 
stockholders  at  par  on  tlie  basis  of  one  share  to  every  eleven 
shares  of  either  common  or  preferred  stock  now  held.  This 
will  provide  for  the  maturity  of  $7,500,000  two-year  5  per 
cent  notes  on  Feb.  i,  1014,  and  for  extensions  and  improve- 
ments. 

Sale  of  Common  Stock  of  the  American  Cities  Company. 
— In  the  Sejit.  6  issut-  of  the  Electrical  World  note  was  niaile 
of  the  plan  by  which  the  control  of  the  American  Cities 
Company  was  to  be  purchased  L-y  the  United  Gas  &  Elec- 
tric Corporation.  Announcement  is  now  made  by  Bertron, 
Griscom  &  Company  that  over  70  per  cent  of  the  stock 
of  the  former  company  has  been  deposited  in  accordance 
with  the  terms  of  the  offer  made  by  the  latter  concern  and 
that  the  time  limit  on  this  offer  has  been  extended  to  Nov. 
10  in  order  to  allow  otiicr  holders  of  .\merican  Cities  stock 
to  take  advantage  of  these  terms.  The  depositary  is  the 
Pennsylvania  Company  for  Insurance  on  Lives  and  Grant- 
ing  .-\nnuities.   of   Philadelphia,   Pa. 

Change  in  Stocks  of  Massachusetts  Lighting  Companies. 
— .Stocl<h(ihlcr-.  of  the  Massachusetts  I.inlitinL;  Cninranics 
have  voted  to  authorize  the  trustees  to  issue  50,000  shares 
of  cumulative  preferred  stock  at  $100  and  50,000  shares  of 
common  stock  without  par  value,  to  be  exchanged  for  the 
present  outstanding  stock  on  the  basis  of  one  share  of  new 
preferred  and  one  of  new  common  for  each  share  of  the 
old  stock.  .Authority  was  also  given  for  the  issue  of  30,000 
shares  of  preferred  and  30,000  shares  of  common  stock,  in 
addition  to  the  above,  at  any  time  and  under  any  conditions 
desired.  The  trustees  expect  to  pay  on  Jan.  15  quarterly 
dividends  of  $1.50  per  share  on  the  preferred  and  25  cents 
per  share  on  the  common  stock.  The  present  stock  is  to 
be  deposited  with  the  Old  Colony  Trust  Company,  of 
Hoston,    Mas-. 

General  Electric  Company  Activities. — M  the  present 
time  the  "large  order"  business  of  the  General  Electric 
Company  is  reported  to  be  somewhat  decreased  in  volume 
from  the  figures  of  the  past  summer,  a  loss  which  is  said  to 
be  in  a  good  measure  offset  by  an  increase  in  the  demand 
for  small  equipment  and  supplies.  The  company  is  doing 
business  at  the  rate  of  about  $2,000,000  per  week  now.  ac- 
cording to  reports,  without  any  indications  of  an  imme- 
diate decrease,  and  it  is  understood  that  there  is  enough  bus- 
iness on  hand  to  keep  its  plants  in  operation  for  the  next 
six  months.  Unofficial  estimates  of  the  company's  earnings 
for  the  fiscal  year  ending  Dec.  31  have  been  placed  as  bigh 
as  $120,000,000.  and  it  is  the  general  impression  that  they 
will  be  well  al>ove  $100,000,000.  It  is  expected  that  the  sur- 
plus available  for  dividends  during  the  present  year  will 
reach  a  higher  figure  than  ever  before  in  the  company's 
history. 

Pennsylvania  Water  &  Power  Company  Extending  Facili- 
ties.— The  cap.Tcity  of  the  Holtwood  (Pa.)  plant  of  the 
Pcnnsvlvniiia  Water  &  Power  Comnany  was  recentlv 
brought  up  to  02.000  hp  by  the  installation  of  a  seventh 
generating  unit  of  i6,ooo-hp  rating.  This  leaves  room  in 
the  power  house  for  the  future  installation  of  three  more 
similar  units  and  it  is  reported  that  at  the  present  rate  r.f 
the  companv's  growth  another  unit  will  be  required  earlv 
in  I0I4-  The  Consolidated  Gas.  Electric  Light  &•  Power 
Company,  of  Raltiinore.  secured  from  this  company  during 
its  lost  fiscal  year  over  05  per  cent  of  its  electric  energy 
suDplv  for  Paltimore.  Md..  and  vicinity,  and  other  purchas- 
ers of  electric  energy  from  the  Pennsylvania  company  are 
the  United  Railways  &  Power  Company  of  Baltimore  and 
the  Edison  Electric  Company,  of  Lancaster.  Pa.  It  is  re- 
ported that  negotiations  are  in  progress  at  tbe  present  time 
to  supply  electricity  to  the  utility  companies  in  Harrisburg 
and  in   York,  Pa. 


Business  Notes 

J.  W.  Bache  &  Company,  of  50  Church  Street.  New  York, 
have  been  organized  to  handle  the  products  of  the  Morris 
Iron  &  Steel  Company,  of  Frederick,  Md.,  in  the  Eastern 
States,  as  well  as  the  entire  export  business  of  the  same 
firm. 

H.  F.  Bowser,  formerly  manager  of  the  New  York  office 
of  the  Tungstolier  Works  of  the  General  Electric  Com- 
pany, has  opened  an  office  at  489  Fifth  .Avenue,  New  York, 
as  lighting  specialist  and  purchasing  agent  for  lighting 
equipment. 

E.  I.  Van  Doren  has  recently  opened  an  office  at  343 
River  Street,  Troy.  N.  Y.,  as  manufacturer's  agent  for  the 
Wagner  Electric  Manufacturing  Company,  handling  a  gen- 
eral line  of  electrical  supplies  and  specializing  in  industrial 
lighting  and   power  work. 

The  Alberger  Pump  &  Condenser  Company,  of  140  Cedar 
Street,  New  York,  announces  the  appointment  of  F.  E. 
Getts,  formerly  with  the  Chicago  office  of  the  General  Elec- 
tric Company,  as  district  sales  manager  of  its  Chicago  office. 
The  change  was  made  on  Oct.  20. 

The  U.  S.  Light  &  Heating  Company,  of  30  Church  Street. 
New  York,  has  removed  its  New  England  sales  office  froin 
84  State  Street  to  25  Irving  Street,  Boston,  Mass.  Thi 
change  brings  the  sales  office  and  service  station  under  ont 
roof  and  is  expected  to  produce  closer  co-operation  between 
the  two  departments. 

The  George  Cutter  Company,  of  South  Bend,  Ind.,  man- 
ufacturer of  electric  lighting  fixtures  and  distributing  ap- 
paratus, has  opened  Eastern  offices  at  258  Broadway,  New 
York  City.  F.  X.  Cleary  is  in  charge,  making  these  hi- 
hcadquarters  for  the  territory  covered  by  the  New  Englam 
Middle  Atlantic  and  Southern   Atlantic  States. 

The  Splitdorf  Electrical  Company  is  making  important 
changes  in  the  organization  of  its  branch  houses  in  Detroit 
and  Chicago.  The  Splitdorf  Electrical  Company  of  Detroit 
has  been  incorporated  with  C.  E.  Brelsford  as  president  and 
W.  J.  Murray  as  secretary.  R.  S.  Preble  is  president  and 
E.  A.  Kelley  secretary  of  the  Splitdorf  Electrical  Compar> 
of   (.'hirago,  also   recently   incorporated. 


New  Industrial  Companies 

The  Lighting  Corporation,  of  New  York,  N.  Y.,  has  beer 
incorporated  with  a  capital  stock  of  $10,000  by  Emory  S 
Lewis.  William  L.  Glenn  and  William  B.  Walsh.  1120  Eas 
Seventh  Street.  Brooklyn,  N.  Y. 

The  Empire  Transformer  Company,  of  Chicago,  111.,  ha 
been  incorporated  by  Irwin  J.  Mendels.  Frank  D.  Hearni 
and  Edward  A.  Christoph.  The  company  is  capitalized  a 
$10,000  and  proposes  to  manufacture  and  deal  in  electrics 
.yo.jds. 

The  Bastian-Morley  Company,  of  South  Bend,  Ind.,  ha 
been  incorporated  by  James  P.  Morley,  J.  P.  Hayes  and  .1 
Morley.  The  company  is  capitalized  at  $100,000  and  pro 
|)oses  to  manufacture  gas.  gasoline  and  electrical  machine; 
devices  and  appliances. 

The   Schutte  Electric   Company   has   filed   articles  of^ 
corporation  at  Harrisburg.   Pa.,  for  the  purpose  of  de 
in    electrical    apparatus    and     supplies.     The    incorpor 
are:     George    L.    Kopp,   Jacob   C.    Platz,    Herman   ScHtttl 
T.    R.   Evans  and   Louis   N.  Shuman. 

The  Ak-Ray  Corporation,  of  New  York.  N.  Y.,  has 
chartered   with   a   capital   stock   of  $100,000   by   SergilA,' 
Grace,  Joseph  T.  RoflFy  and  Sarah  K.  Singer,  all  of  17  B«|j 
tery  Place,   New  York,   N.  Y.     The   company  proposes 
manufacture   and   deal   in  lamps,   lenses,   electrical  and* 
fixtures.  JA,| 

The  Neuland  Electrical  Company,  of  New  York,  N.*! 
has  been  granted  a  charter  with  a  capital  stock  of  $10 
for  the  purpose  of  c^rying  on  research  work  in  electncl 
and  other  sciences.  The  incorporators  are:  H.  S.  GonlJ 
A.  W.  Britton  and  J.  M.  Sullivan.  2,7  ^^M  Street,  Hcj 
York,  N.  Y.  %   ' 
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Trade  Publications 


Transformers. — Bulletin  No.  A4144  of  the  General  Elec- 
tric Company  refers  to  Type  H,  Form  K  subway  trans- 
formers. 

Motors. — "Some  Installations  of  Watson  Motors''  is  the 
title  of  a  thirty-twn-page  illustrated  booklet  being  sent  out 
by  tlie  Mechanical  .Appliance  Company,  Milwaukee,  Wis. 
Indirect  Lighting  Fixtures. — Catalog  C  of  the  National 
X-Ray  Reflector  Company,  Chicago,  111.,  contains  illustra- 
tions and  brief  descriptions  of  the  entire  line  of  "Eye  Com- 
fort" fi.xtures  for  indirect  lighting. 

Magnetos. — The  Bosch  Magneto  Company,  Forty-sixth 
Street  and  Broadway.  New  York,  has  published  an  eight- 
page  illustrated  pamphlet  setting  forth  a  method  for  adapt- 
ing the  Bosch  magneto  to  Ford  cars. 

Batteries  and  Flashlights. — The  American  Carbon  &  Bat- 
tery Company.  East  St.  Louis,  111.,  has  issued  Catalog  No. 
100.  Within  its  twelve  pages  are  illustrated  and  briefly  de- 
scribed tubular  miners'  and  coat  flash-lamps,  bag-type  dry 
batteries,  dry  cells  and  other  appliances. 

Gas  Engines. — .-\n  illustrated  eight-page  bulletin — No.  i — - 
issued  by  the  Mesta  Machine  Company,  Pittsburgh,  Pa., 
tells  about  its  gas  engines  for  all  classes  of  service,  in  sizes 
from  350  hp  upward.  The  design,  characteristics  and  special 
features  of  this  apparatus  are  clearly  set  forth. 

Seamless  Insulation. — The  Hazard  Manufacturing  Com- 
pany, of  Wilkes-Barrc.  Pa.,  distributed  a  booklet  at  the  re- 
cent Nashville  convention  of  the  Railway  Signal  Association 
in  which  it  descrioed  its  method  of  applying  seamless  in- 
sulation to  wires.  The  seamless  process  has  been  ques- 
tioned, but  the  Hazard  company  claims  that  this  result  is 
attributable  to  careless  methods  of  manufacture  and  not  to 
iny  inherent  defect  in  the  process. 

Belt  Dressing. — In   a   ten-page   pamphlet   recently   issued 

ly  the   Cling-Surface   Company,    1032   Niagara   Street,   Buf- 

alo,    N.    Y.,   under   the    title   "Comparative   Tests    of    Belts 

Vith    and    Without    Cling-Surface,"    Mr.    Robert    Thurston 

Cent  gives  a  report  of  a  test  made  to  determine  the  relative 

uUing   power   of   treated   and   untreated   belts   at   different 

res  of  contact   on   the   pulley   and   at   varying  tensions  on 

le  belts.     A  number  of  curves  illustrate  the  text. 

Fuses. — Schweitzer  &  Conrad,  1770  Wilson  Avenue,  Chi- 

igo,  have  issued  Bulletin  No.  i,  devoted  to  high-potential 

ises.     These    fuses   are    of   the    indoor   and   weatherproof 

'pes,  with  mountings  for  all  conditions  of  installations  at 

ectromotive  forces  up  to   110,000  volts.     Illustrations  of  a 

iniber  of  33,000-volt  transformer  installations  with  S.  &  C. 

scs   are    shown.      These    devices   are   fully    described    and 

ustratcd.  and  a  price  list  of  various  types  is  given. 

Household   Appliances. — The    Hotpoint    Electric   Heating 

jnipany,  Ontario,  Cal.,  is   sending  out  a  broadside  which 

mains  a  fac-simile  of  its  double-page  advertisement  in  a 

■ckly  publication   of  general   circulation.     It  contains  the 

-tion  to  "shop  early"  and  to  give  the  "ideal  gift" — a 

"■int"    electric    appliance — for    a    Christmas    remem- 

'       The  poster  is  intended  for  dealers,  who  are  urged 

,    I  make  a  display  of  Hotpoint  devices  in  their  windows. 

^ew   "Baby"    Stimulator. — The    National    Quality    Lamp 

I.ision,    Cleveland,    has    published    the    first    issue    of    the 

^•lional  Miniature  Macdaficr.     It  contains  fourteen  pages  of 

'''Pful  sales  ideas  and  a  useful  table  giving  lamp  data  for 

siflard  1013  model  American  motor  cars.     The  new  publi- 

c  'in  will   be  issued  monthly   for  the  dissemination  of  in- 

I'ltion    on    miniature    tungsten-filament    lamps    for    the 

1  of  National  Quality  salesmen,  agents  and  customers 

f  lar.ger  garage  owners  in  the  country. 

Electrical   Primer. — The    Educational    Bureau   of   the 

:  ork  Edison  Company  has  issued  an  attractive  twenty- 

-;o  booklet,  entitled  "Electricity  in  the  Home,"  which 

liiis   much   practical   and   interesting   information.      In- 

•I  in  the  contents  are  definitions  of  the  more  general 

1  lal  terms,  how  to  read  the  meter,  a  list  showing  the 

'iiy   of   electricity — as,   for   instance,   what   it   costs   to 

vacuum   cleaner   for  an   hour — and   other   similar   in- 

'•^i,  ation,  the  use  and  care  of  cooking  appliances  and  some 

Wing-dish  recipes. 


Personal  Mention 

Mr.  Fred  L.  Hunt  has  been  appointed  chief  engineer  of 
the  Greenfield  (Mass.)  Electric  Light  &  Power  Company. 

Mr.  Clyde  Ketcham  has  succeeded  Mr.  Harry  Chamberlain 
as  superintendent  of  the  municipal  electric  lighting  plant  at 
Weatherly,  Pa. 

Mr.  T.  M.  Davis  has  been  appointed  contract  agent  for 
the  Merchants'  Lighting  Company,  Little  Ro^-k,  .Ark.,  suc- 
ceeding Mr.  M,  A.  Cohn. 

Mr.  A.  H.  Maynard  has  succeeded  Mr.  L.  H.  Reeves  as 
chief  engineer  at  the  power  plant  of  the  Merchants'  Light- 
ing Company,  Little  Rock,   Ark. 

Capt.  Elisha  G.  Abbott  of  the  United  States  Signal  Corps 
has  been  designated  by  General  Barrie  as  acting  signal 
officer  of  the  Department  of  the  East. 

Mr.  G.  M.  Lucas  is  the  superintendent  of  the  municipal 
electric-light  plant  of  Hope,  Kan.,  succeeding  Mr.  R.  A. 
Whitenack,  who  resigned  some  time  ago. 

Mr.  H.  M.  Hobart,  of  the  General  Electric  Company, 
returned  from  England  on  the  S.  S.  Baltic  on  Oct.  25  after 
an  absence  abroad  of  two  and  one-half  months. 

Mr.  J.  H.  Mathison  has  recently  been  appointed  super- 
intendent of  the  nuinicipal  electric-lighting  plant  at  Hard- 
wick,  Minn.,  succeeding  W.  T.  Murray,  deceased. 

Mr.  Thomas  E.  Murray,  vice-president  of  the  New  York 
Edison  Company,  was  the  subject  of  a  sketch  in  the  maga- 
zine section  of  the  Booklyn  Daily  Eagle  of  Oct.  26.' 

Mr.  Amos  S.  Musselman,  of  Grand  Rapids,  Mich.,  a  di- 
rector in  several  of  the  power  companies  of  Michigan,  is 
being  urged  by  his  friends  to  become  a  candidate  for  Gov- 
ernor of  Michigan  on  the  Republican  ticket. 

Mr.  W.  C.  Callahan,  formerly  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company,  has  been  appointed  general 
superintendent  of  the  Helena  (Mont.)  Light  &  Railway 
Company  as  successor  to  Mr.  W.  C.  Sharp,  resigned. 

Mr.  W.  C.  Sharp,  general  superintendent  of  the  Helena 
(Mont.)  Light  &  Railway  Company,  has  resigned  to  engage 
in  business  in  Des  Moines  with  Mr.  H.  E.  Teachout,  a 
capitalist  of  that  city.  Mr.  Sharp's  successor  is  Mr.  W.  C. 
Callahan. 

Mr.  D.  O.  Vaughn,  formerly  sales  representative  for  the 
F.  Bissell  Company,  Toledo,  Ohio,  has  recently  been  ap- 
pointed manager  of  the  Union  City  (Ind.)  Lighting  Com- 
pany, which  has  been  acquired  by  the  .\lbert  Emanuel 
Company  of  Dayton,  Ohio. 

Mr.  J.  A.  Bell,  of  Dayton,  Ohio,  and  Mr.  Thomas  A. 
Green,  of  Columbus,  Ohio,  both  operators  of  telephone 
companies,  were  presented  with  gold  medals  by  Governor 
Cox  of  Ohio  for  sticking  to  their  posts  during  the  March 
floods  and  keeping  the  wires  open. 

Mr.  W.  J.  McDowell,  secretary  of  the  Chicago  Section  of 
the  Electric  Vehicle  .Association  of  America  and  one  of  the 
best-known  electric-vehicle  men  in  that  city,  has  resigned 
from  the  Chicago  staff  of  the  General  Vehicle  Company  and 
joined  the  forces  of  the  General  Motors  Truck  Company. 
He  will  be  electric-truck  salesman  for  the  latter  company 
in  Chicago  and  vicinity  hereafter. 

Lieut.  Col.  Samuel  Reber  of  the  United  States  Signal 
Corps,  recently  signal  officer  of  the  Department  of  the  East, 
has  been  appointed  chief  of  the  new  bureau  of  aviation  in 
the  War  Department.  Heretofore  the  direction  of  all  mat- 
ters connected  with  aviation  and  aeronautirs  has  been  in 
the  hands  of  the  chief  signal  officer.  Gen.  George  P.  Scriven, 
assisted  by  Major  C.  McKay  Saltzman. 

Mr.  A.  E.  Grant,  managing  director  of  the  Canadian 
British  Insulated  Company,  Ltd.,  Montreal,  Quebec,  has 
lieen  elected  president  of  the  company  as  successor  to  his 
brother,  Mr.  Lawford  Grant,  who  has  entirely  severed  his 
connection  with  the  company.  As  announced  in  these 
columns  on  June  14,  1013.  Mr.  Lawford  Grant  has  joined  the 
staff  of  the  Eugene  F.  Phillips  Electrical  Works,  Ltd.,  of 
Montreal,  Que. 

Mr.  Howard  R.  Sargent,  managing  engineer  of  the  wir- 
ing supplies  department  of  the  General  Electric  Company 
and  a  graduate  of  the  Massachusetts  Institute  of  Technol- 
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ogy,  is  a  candidate  for  alderiuan  on  the  Citizens'  ticket  in 
Schcni-ctady,  N.  V.  Mr.  Sargent,  who  is  well  known  in 
electrical  contracting  and  engineering  circles,  has  been  con- 
nected with  the  General  Electric  Company  for  twenty  years 
and  is  a  member  nf  the  .American  Institute  of  Electrical 
Engineers. 

Mr.  E.  N.  Hurley,  president  of  the  Hurley  Machine  C"m- 
j)any,  nianufactiirer  of  the  Thor  electric  washing  macliine. 
was  informally  asked  to  accept  the  position  of  comptroller 
of  the  currency  by  Secretary  McAdoo,  but  owing  to  busi- 
ness connections  declined  the  tentative  oflfer. 

Mr.  W.  H.  Richardson,  for  twenty-seven  years  superin- 
tendent of  the  Glenwood  Light  &  Water  Company,  Glen- 
wood  Springs,  Col.,  has  retired  from  active  service  and 
moved  to  Nashville,  Tenn.  No  successor  has  been  named, 
and  Mr.  Richardson's  duties,  including  purchasing,  will  for 
the  present  be  looked  after  by  the  general  manager  of  the 
company,  assisted  by  Mr.  W.  M.  Tait,  assistant  superin- 
lendent  in  charge  of  the  power  station,  and  Mr.  F.  \V 
Kaiser,  assistant  superintendent  in  charge  of  the  distribu- 
tion system  and  house-wiring  department. 

Dr.  Mollis  Godfrey,  chief  of  the  bureau  of  lighting  of  the 
city  of  Philadelphia,  has  been  elected  president  of  the 
Drexel  Institute  of  .Art.  Science  and  Industry  of  Philadel- 
phia. Dr.  Godfrey  was  born  in  Boston,  Mass.,  forty  years 
ago  and  was  educated  at  Tufts  College,  the  Massachusetts 
Institute  of  Technology  and  Harvard  University.  He  or- 
ganized the  department  of  science  in  the  High  School  of 
Practical  Science  in  Boston,  spent  six  years  in  night-school 
work  in  that  city  and  was  also  one  of  the  organizers  of 
the  Garland  School,  the  policy  of  which  in  the  teaching 
of  science  and  in  extension  work  he  directed  for  the  space 
of  two  years. 

Mr.  J.  H.  Hanna,  chief  engineer  in  charge  of  all  construc- 
tion and  maintenance  of  the  Capital  Traction  Company. 
Washington,  D.  C,  was  elected  president  of  the  American 
Electric  Railway  Engineering  .Association  at  its  convention 
in  Atlantic  City  on  Oct.  17.  Mr.  Hanna  was  born  in 
Henderson,  Ky.,  in  1871  and  was  graduated  from  Princeton 
University  in  1892  with  the  degree  of  C.E.  For  two  years 
after  leaving  college  he  was  engaged  in  steam  railroad 
engineering  work  and  then  entered  the  service  of  the  Wash- 
ington &  Georgetown  Railroad  Company,  predecessor  of 
the  present  Capital  Traction  Company.  He  was  appointed 
assistant  superintendent  of  the  traction  company  in  1895 
and  became  superintendent  and  assistant  engineer  in  1890. 
He  was  appointed  to  his  present  position  in  1908. 

Mr.  D.  A.  Hegarty,  general  manager  of  the  railway  and 
lighting  departments  of  the  New  Orleans  (La.)  Railway  & 
Light    Company,    was    elected    president   of    the    .American 
Electric    Railway    Transporta- 
^^^P^^^  tion    &    Traffic   Association    at 

^^T^     ^^^^  its    recent    convention    in    .At- 

^^^^i^__,^^^^  lantic  City.     Mr.  Hegarty  was 

^^^^BrBB|^^^^k         born   in   Philadelphia  and  wa.' 
^^^^^B^^^^^^^^L       educated   at  the   University 
^^^^^HP^^i^^^^^^^B  For 

^^^^^^Ka^Jj^l^^^^B      lie  engineer 

^^^^^^^^^^P^^^^^H  and   mainten- 

^^^^^^^^^^^^^^^H     ance  the 

^^^^^^K^  ^^^^^^^H  the     Pennsyl- 

^^^^^^^^^^^^^^^V      vania  Railroad  the 

^^^^^H^^^^^^^^^  company   to   become   en- 

^^^^^^^^^^^Hf  charge         the   Rich- 
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which  was  the  first  commer- 
cially successful  electric  road 
in  America.  Subsequently  he 
became  general  manager  and 
chief  engineer  of  the  company,  and  when  the  property 
was  taken  over  by  the  Union  Traction  Company  Mr. 
Hegarty  became  chief  engineer  of  the  Norfolk  (Va.) 
Railway.  This  position  he  resigned  shortly  afterward  in 
order  to  accept  the  post  of  superintendent  of  the  Railways 
Company  General,  a  holding  and  operating  company.  In 
tqoS  Mr.  Hegarty  joined  the  operating  forces  of  Ford.  Bacon 
&  Davis  as  general  manager  and  treasurer  of  the  Little 
Rock  (Ark.i  Railway  &  Electric  Company.  This  position  he 
resigned  in  loil  to  accept  his  present  post  at  New  Orleans 


D.    A.    HEGARTY 


CHARLES    X.    BLACK 


Mr.  Charles  N.  Black,  who  was  elected  piesident  of  tbe 
American  Electric  Railway  Association  at  its  convention  in 
Atlantic  City  on   Oct.   16,  was  born  in   New   York  City  in 
1867.     He  was  graduated  from  Princeton  University  in  1888 
with    the    degree   of    .AH.   and 
received    the    degree    of    E.E. 
after      a      two-year      graduate 
course    in    electrical    engineer- 
ing   at     the    same    university. 
Immediately  after  his  gradua 
tion  he  entered  the  employ 
the    Brush    Electric    Compa 
in    Cleveland,    of   which    c  • 
pany     he     afterward     bcca: 
superintendent      and      gent- 
electrician.     He  resigned  fr^ 
the     Brush    company    to    t:i 
charge     of     the     New     Hi\ 
I  Conn.)  branch  of  the  Wall 
Manufacturing     Company 
Cleveland,     and     in     1899 
became     connected     with     ■ 
Westinghouse  Electric  &  M 
ufacturing  Company.     Leaving  the  Westinghouse  • 
he  became  connected  with  the  consulting  engineer 
of  P'ord.  Bacon  &  Davis  and  went  to  Kansas  Cit;. 
to   supervise   the   reconstruction  work  of  the   Metr 
Street  Railway  of  that  city.     The  work  was  comp^ 
following  year  and  Mr.  Black  was  induced  to  continue 
Kansas  City  as  chief  engineer  of  the  company.     On  Jan 
1905.  he  accepted  the  position  of  vice-president  and  gentr 
manager  of  the  operating  company  and  became  vice-prc 
dent  of  the  Kansas  City  Railway  &  Light  Company  and  a' 
vice-president  of  the  Kansas  City  Electric  Light  Compar 
The  latter  company  is  controlled  by  the  former,  which  i' 
holding  company.     In  September.  1907,  Mr,  Black  accept 
the   position   he   now   holds   as   vice-president   and   irenc: 
manager  of  the  United  Railways  of  San  Francisco      He 
also  a  director  of  the  company  as  well  as  a  director  a: 
vice-president  of  the  Sierra  &  San   Francisco  Power  Cot 
pany.    The  latter  company  is  the  successor  to  the  Stanisia 
Electric  Power  Company  and  the  Tuolumne  Water  Pov 
Company  and  is  affiliated  with  the  United  Railways  Invt- 
ment  Company.     In  March,  1912,  Mr.  Black  became  pre- 
dent   of   the   Monterey   &   Pacific   Grove   Railway   and  al- 
president  of  the   Coast  Valleys   Gas   &   Electric   Compar 
which  was  organized  to  effect  the  consolidation  of  sever 
lighting    properties    furnishing     service    to    Pacific    (Jro\ 
Monterey,  Salinas.  King  City  and  other  places  in  Californ 
In  July,  1912,  Mr.  Black  was  elected  a  member  of  the  fir 
of  Ford.  Bacon  &  Davis. 


Obituary 


Charles    Augustus    Chapin,    president    of    the    Indiana 
Michigan   Electric   Company,   of  South   Bend.  Ind.,  died 
his  home  in  Chicago  on  Oct.  22.  as  briefly  noted  last  wc 
Mr.  Chapin  was  born  in  Edwardsburg.  Mich.,  in   t&iS-  ^ 
while  he  was  very  young  his  parents  moved  to  Niles.  Mic 
and  Mr.  Chapin  made  his  home  there  until  fifteen  years  ai 
when  he  removed  to  Chicago.     He  had  been  ill  for  .i" 
two   months  and   died   of  heart   disease.     In   early  lit' 
decedent   was   associated   in   business   with   hi?   father.   ) 
Henry  .A.  Chapin.  and  together  they  established  the  Sot 
Bend  Electric  Company  in  iSS,-?.    Out  of  this  company  gr 
the  present   Indiana   &  Michigan  Electric  Company,  wh  ' 
develops  about  25.000  hp.  principally  in  hydroelectric  p'»  ■ 
in  northern  Indiana  and  southern  Michigan.    This  comp; 
was  organized  by   Mr.   C.  .A.   Chapin  and  has  water-;  ■■ 
plants  along  the  St.  Joseph  River  at  Elkhart  and  Mishaw,-. 
Ind.,  and  Buchanan  and  Berrien.  Mich.     It  also  maintatr 
steam  generating  plant,  normally  held  as  a  reserve,  at  Sii " 
Bend,  where  the  general  offices  of  the  company  are  local 
Mr.  Chapin  was  a  man  who  avoided  publicity  and.  althoi  ■" 
connected  with  the  electric-service  industry  for  thirty  y<" ' 
was  not  widely  knrSjfn  among  electrical  men.    He  was,  h'  ' 
ever,  a  man  of  quick  wit.  fond  of  a  joke  and  was  hig> 
regarded  by  his  associates.    He  was  a  member  of  the  Ur" 
League.  Glen   View.   Chicago  Yacht  and  other  clubs. 
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Construction 

New   England 

MIDDLETON,  MASS.— At  a  special  town  meeting  held  Oct.  15  the 
>elecimen  were  authorized  to  issue  bonds  to  purchase  the  electric  plant 
>f  the  Middleton  El.  Lt.  Co.,  to  be  owned  and  operated  by  the  municipality. 

NORTH  ABIXGTOX,  MASS.— At  a  meeting  of  the  stockholders  of 
he  El.  Lt.  &  Pwr.  Co.  of  Abington  and  Rockland  to  be  held  Nov.  7  the 
itockholders  will  be  asked  to  authorize  tlie  directors  to  petition  the  State 
Board  of  Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
172  additional  shares  of  capital  stock. 

NARRAGANSETT  PIER.  R.  I.— The  Narragansett  Pier  El.  Lt.  & 
!*wr.  Co.  is  considering  extending  its  transmission  lines  to  Kingston  (a 
tistance  of  2%  miles),  the  location  01'  the  Rhode  Island  State  College. 
,V.   C.   Clarke   is   general   manager. 

HARTFORD,  CONN.— The  Young  Men's  Christian  Association  is 
banning  to  build  a  new  building,  to  cost  about  $225,000,  bids  for  con- 
struction of  which  will  be  received  Nov.  8.  The  cost  of  equipment  is 
Climated  at  $25,000  (for  which  bids  will  be  asked  in  March)  and  will 
nclude  two  horizontal  tubular  boilers  of  125  hp  each,  two  electric  eleva- 
ors,  two  ventilating  fans  and  motors.  Shattuck  &  Hussey,  19  South  La 
ialle  Street,  Chicago,  111.,  are  architects.  G.  C.  Herbert  is  general 
.ecretary. 


Middle  Atlantic 

CENTRAL  ISLIP,  N.  V.— Bids  will  be  received  by  the  State  Hospital 
Commission,  Capitol,  Albany,  N.  Y..  until  Nov.  7,  for  additional  electric 
generating  equipment  at  Central  Islip  State  Hospital,  Central  Islip,  N.  Y. 
Drawings  and  specifications  may  be  consulted  and  blank  forms  of  pro- 
rasals  obtained  at  the  Central  Islip  State  Hospital,  at  the  office  of  the 
5late  Hospital  Commission,  I  Madison  Avenue,  New  York,  and  at  the 
)ffice  of  Lewis  F.  Pilcber,  state  architect.  Complete  plans  and  specifi- 
rations  may  be  obtained  upon  application  to  the  state  architect. 

GREECE,  N.  Y. — The  Town  Board  has  entered  into  a  contract  with 
he  Rochester  Ry.  &  Lt.  Co.,  of  Rochester,  for  a  new  lighting  contract, 
indcr  which  the  Charlotte  Boulevard  will  be  lighted  from  the  city  line 
■)  Charlotte,  the  Ridge  Road  to  the  railroad,  and  Dewey  Avenue  to 
llarnard.  All  the  cross  streets  will  also  be  illuminated.  The  contract 
'klls  for  the  installation  of  300  incandescent  lamps.  Post  office  address  is 
jfreece.  R.  F.   D.   Barnard. 

j;  NEW  YORK,  N.  Y. — The  contract  for  furnishing  and  installing  lighting 
Hctures  in  the  Municipal  Building  has  been  awarded  to  the  Edward 
■chroeder  Lamp  Works,  200  Fifth  Avenue,  New  York,  N.  Y.,  at  $44,273. 
f'WEEDSPORT,  N.  Y.— Bids  will  be  received  by  the  Board  of  Trustees 
the  village  of  Weedsport  until  Nov.  8  for  the  construction  and  installa- 
■^n  of  an  electric-light  plant,  together  with  a  producer-gas  engine  and  suc- 
i>n-gas  producer  for  operating  plant.  Bids  may  be  submitted  for  the 
iiole  work  or  a  unit  thereof,  as  specified  in  the  plans  and  specifications 
1  file  with  the  village  clerk  or  at  the  office  of  F.  M.  Parsons.  C.  D. 
tn  Alstine  is  village  clerk 

piAMBERSBURG,  PA.— The  city  of  Chambersburg  e.^pects  to  install 
the  municipal  erectric-light  plant  within  the  next  tliree  months  the 
jlowing  equipment:  One  625-k\'a,  three-phase,  60-cycIe,  2300-volt  Curtis 
*bo-generator  set,  complete  with  condensers,  etc.;  one  375-kva,  three- 
j:sc.  60-cycle,  2300-volt  belted  set:  two  75-hp,  three-phase,  60  cycle.  2300- 
^,t  motors  and  three  50-lamp  General  Electric  double-tube  rectifier  sets; 
h  within  the  next  30  days  to  erect  a  nine-panel  switchboard.  J.  H. 
Iwrey  is  superintendent. 

;!MPORIUM,  PA. — The  municipal  electric-light  commission  expects  to 
(chase  within  the  next  six  months  a  ISO-hp  engine,  generator  and 
titer  and  lamp-posts.  C.  E.  Crandell  is  secretary  and  W.  W.  KnicUer- 
bUer  is  engineer. 

\TERCOURSE.  PA —The  Intercourse  El.  Lt.,  Ht.  &  Pwr.  Co. 
C(!Cts  to  erect  4  miles  of  2300-vott  transmission  lines.  The  company 
hj  completed  its  substation  and  expects  to  close  its  present  steam-power 
VU  in  a  few  days  and  connect  with  the  Edison  El.  Co.*s  11,000-2200- 
»^  transmission  line.     Enos  L.  Zimmerman  is  secretary  and  treasurer. 

IDYSVILLE,  PA.— The  Sherman's  Valley  Lt.,  Ht.  &  Pwr.  Co.,  of 
UmUt,  expects  to  install  within  the  next  month  one  25-hp  oil  engine 
Supplement   turbine   waterwheel.     C.    A.    VVidle   is    treasurer   and    man- 

'TITV,  PA.— The  Citizens*  Lt.  &  Pwr.  Co.,  of  Oil  City,  expects 
.;i  within  the  next  two  months  one  1500-kw  turbine  and  two  500-hp 
■"•  s.  automatic  stokers  for  all  boilers  and  new  condensers  for  turbine. 
Milrial  and  equipment  fcr  above  improvements  have  been  purchased. 
Th;:ompany  has  just  completed  the  reconstruction  of  12  miles  of  11,000- 
*0l  ransmission  line  to  Franklin.  W.  W.  Cole  is  acting  general  manager, 
IlLADELPHIA,  PA.— The  contract  for  installing  electrical  equip- 
"«',  on  the  Dock  Street  pier  has  been  awarded  to  the  Thompson  El.  Co., 
IWSansome  Street,  Philadelphia.  The  company  was  also  awarded  the 
woitct  for  electrical  equipment  for  the  physical  and  chemical  laboratory 
'f'     erected  in  Altoona  for  the  Pennsylvania   Railroad. 

\XTON,   PA. — The   United    Service   Co.,    of    Scranton,   expects   to 
n    additional    500-hp    boiler    at    its    Coshocton    (Ohio)    plant;    one 


1500-kw  turbine  at  its  Warren  (Pa.)  plant,  also  two  2S0-hp  boilers 
within  the  next  six  months.  The  company  also  expects  to  erect  3D 
miles  of  33,000-volt  transmission  lines  in  Ohio  and  13  miles  of  13,500-volt 
lines  in  Pennsylvania  within  the  next  six  months;  also  material  for  the 
above  transmission  lines.  L.  H.  Conklin.  of  Scranton,  is  secretary  and 
manager. 

BURLINGTON,  N.  J.— Bids  will  be  received  at  the  office  01  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Dec.  1, 
for  construction  complete,  including  mechanical  equipment,  interior  light- 
ing fixtures  and  approaches,  of  United  States  post  office  at  Burlington, 
N.  J.  Drawings  and  specifications  may  be  obtained  from  the  custodian  at 
Burlington,  N.  J.,  or  from  the  above  office.  O.  Wenderoth  is  supervis- 
ing architect. 

WILLIAMSON.  W.  VA.— The  Williamson  Lt.  &  Ice  Co.  expects  to 
purchase  a  lOO-hp  to  125-hp.  60-cycle,  two-phase.  2200-volt  motor,  speed 
not   over    500    r.p.m. 

BRISTOL,  VA.— Negotiations  have  been  closed  between  Benjamin  L. 
Dulaney,  of  Bristol,  Va.,  and  Samuel  Insull,  of  Chicago,  III.,  whereby 
the  latter  will  take  over  the  entire  property  of  the  Electric  Transmission 
Co.,  which  includes  a  large  power  plant  erected  at  the  pit  mouth  of  the 
coal  deposits  in  southwest  Virginia.  It  is  understood  that  the  deal  will 
result  in  the  expenditure  of  several  million  dollars  on  the  erection  of 
a  plant  and  transmission  lines  to  transmit  electricity  to  various  parts  of 
the  country.  It  is  also  proposed  to  supplement  the  hydroelectric  plants 
in  dry  seasons.  The  purpose  of  Mr.  Dulaney  was  to  transmit  electricity 
to  the  Atlantic  seaboard,  reaching  the  large  factories  in  the  Piedmont 
region.  Mr.  Insull,  it  is  said,  proposes  also  to  carry  electricity  westward 
across   Kentucky  into  Cincinnati,   Chicago  and  other   Western  cities. 

LYNCHBURG,  VA.— The  Lynchburg  Trac.  &  Lt.  Co.,  it  is  reported, 
will  install  an  additional  generating  unit  at  its  power  plant  in  Reu- 
sens,  increasing  the  output  of  the  plant  by  1350  hp.  Contracts  for 
equipment    have    been    awarded. 


North  Central 

CADILLAC.  MICH.— The  Western  Michigan  Pwr.  Co..  a  subsidiary 
of  the  Commonwealth  Pwr.  Co.,  has  petitioned  the  Supervisors  of  Wex- 
ford County  for  permission  to  construct  dams  across  the  Manistee  River 
for  power  purposes  as  follows:  At  Yuma,  a  30-ft.  dam;  at  Mcsick,  a 
27-ft.  dam;  at  Sherman,  a  60-ft.  dam;  at  Buckley,  a  50-ft.  dam;  at 
•Mystic,  a  60-ft.  dam;  at  Manton,  a  47-ft.  dam;  at  Baxter,  a  35-ft.  dam, 
and  at  Walton,  a  65-ft.  dam.  The  company  agrees  to  furnish  electricity 
in  Cadillac  at  a  maximum  rate  of  9  cents  per  kw-hr.  Plans  have  been 
prepared  by  the  company  for  the  construction  of  a  65-ft.  dam  at  a  point 
where  the  Pine  River  flows  into  the  Manistee  River.  Electricity  gen- 
erated at  this  plant  will  be  transmitted  to  Cadillac. 

DETROIT,  MICH.— The  Public  Lighting  Commission  has  awarded  a 
contract  to  the  Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh,  for  one 
500-kw,  two-phase.  2200-volt  turbo-generator  set.  Contracts  for  19  75- 
lamp  regulators  for  luminous-arc  circuits  and  lamps,  cable,  wire  and 
poles,  and  practically  for  all  supplies  that  will  be  required  for  extensions 
of  the  system  this  fiscal  year,  have  been  awarded.  F.  .Mistersky  is 
general    superintendent. 

EATON  RAPIDS,  MICH.— The  Board  of  Public  Works  expects  to  erect 
within  the  next  two  months  2  miles  of  three-phase  distribution  lines 
(changing  from  single-phase  to  the  three-phase  system),  also  to  purchase 
within  the  next  year  electrically  driven  pumps  and  to  purchase  300  ft.  Or 
400  ft.  of  underground  cable  within  the  next  six  months,  and  to  install 
ornamental  lamps  on  about  four  blocks;  also  to  purchase  electrical  appli- 
ances and  supplies  with  a  view  to  building  up  a  day  load.  Within  the 
next  three  months  it  expects  to  purchase  some  transformers,  the  number 
required  or  horse-power  not  yet  decided  upon.  I.  R.  Ellison  is  superin- 
tendent. 

HOLLY.  MICH.— The  Village  Council  has  awarded  the  contract  for 
street-lighting  to  the  Independent  Pwr.  Co.  for  a  period  of  ten  years. 
The  contracts  provide  for  the  maintenance  of  70  lamps. 

KALAMAZOO.  MICH.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Nov.  27  for  a  conduit  and  wiring  system  and  lighting  fixtures  in  the 
United  States  post  office,  Kalamazoo,  Mich.  For  details  see  proposal 
columns. 

CHICAGO  JUNCTION,  OHIO.— The  Board  of  Public  Affairs  expects 
to  purchase  within  the  next  30  days  lighting  fixtures  for  a  public  building, 
the  cost  not  to  exceed  $275.  E.  K.  McMorris  is  clerk  of  Board  of  Public 
Affairs. 

COLUMBUS  GRO\"E,  OHIO.— The  Board  of  Public  Service  expect* 
to  purchase  within  the  next  six  months  three  new  boilers,  one  250-hp 
.:ngine  and  gererator.  with  exciter  and  one  switchboard,  for  the  municipal 
electric-light   plant.      Earl    .^nderson   is  superintendent  of  municipal  plant. 

COSHOCTON.  OHIO.— TIic  Lafayette  Lt.  &  Power  Co.  has  been  granted 
permission  by  ihe  Public  Utilities  Commission  to  issue  $10,000  in  capital 
stock,  the  proceeds  to  be  used  to  reimburse  the  incorporators  for  expense 
of  organization  and  the  amount  expended  for  engineering  services,  securing 
rights-of-way,  etc..  to  the  amount  of  $2,511,  the  remainder  to  be  used  to 
purchase  the  right-of-way  and  for  construction  and  equipment  of  a  trans- 
mission line  from  the  power  house  in  Coshocton  to  the  village  of  We«t 
Lafayette. 
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MIUDLEPORT,  OHIO. — The  County  Commissioners  have  granted 
Richard  Ellis  a  20year  franchise  to  extend  the  present  street-car  vs^em 
from  the  Middleport  corporation  line  to  the  K.  &  M.  tracks  at  Dobson. 
The  franchise  includes  the  privilege  of  building  a  power  house  in  that 
vicinity. 

NOKWALK.  OHIO.— Plans  have  been  submitted  to  the  City  Council 
estimating  the  cost  of  installing  an  elcciriclipht  plant.  One  plan  pro- 
vides for  the  installation  of  an  electric  plant  in  connection  with  the 
municipal  waterworks  system  and  erection  of  distribution  lines  through- 
out the  city,  at  a  cost  of  $103,000;  the  second  plan  is  to  erect  a  distribu- 
tion system  only  and  to  purchase  electricity,  which  would  cost  only  about 
half  as  much  as  the  first  proposition.  The  Cleveland,  Columbus  & 
Southwestern  Ry.  Co.  now  furnishes  electrical  service  in  the  city. 

SALEM,  OHIO. — The  electric-lighting  system  is  being  extended  on 
three  streets;  improvements  arc  also  being  made  in  the  power  plant. 
I).   H.    Rummcll   is  service  director. 

SPRIN(;i'IELD,  OHIO— Of  the  proceeds  of  the  $2,500,000  bond  issue 
by  the  Springfield  Ry.  Co.,  $500,000  will  be  used  to  retire  outstanding 
bonds  to  the  amount  of  $500,000  and  the  remainder  for  improvements 
to  its  service.  The  power  plant  is  to  be  enlarged,  new  carhouses  erected 
and  street  railway  lines  extended. 

LEITCHFIELD,  KV.— The  plant  of  the  Leitchficid  El.  Lt.,  Ht.  &  Pwr. 
Co.  was  destroyed  by  fire  on  Oct.  25,  causing  a  loss  of  $15,000.  Work,  it 
is  said,  will  begin  at  once  on  reconstruction  of  the  plant. 

LOUISVILLE.  KY.— The  firm  of  Hardin  &  Palmer,  of  Louisville, 
furniture  manufacturers,  has  decided  to  use  electricity  to  operate  its  plant 
instead  of  rebuilding  its  steam-power  plant,  which  was  recently  destroyed 
by  fire.  Orders  have  been  placed  by  the  company  for  14  motors,  ranging 
from  2  hp  (o  15  hp.  The  company  has  contracted  with  the  Louisville  Gas 
&  El.  Co.  for  electrical  service. 

WHITESBURG.  KV.— The  city  of  Whitesburg  will  soon  advertise  a 
sale  of  an  electric-light  franchise.  The  ordinance  will  be  submitted  to 
the  voters  on  Nov.   4.     C.   H.   Burton   is  engineer. 

LA  GR^XXGE,  IND.— The  La  Grange  County  El.  Lt.  &  Pwr.  Co.  ex- 
pects to  erect  within  the  next  eight  months  about  10  miles  of  6600-volt 
transmission  lines  in  connection  with  extending  its  La  Grange  line  to 
Wolcottville;  also  to  purchase  within  the  next  six  months  transformers, 
lightning  arresters,  insulators,  wire,  meters,  tub  transformers,  incan- 
descent lamps,  etc.  The  La  Grange  County  Lt.  &  Pwr.  Co.  has  taken 
over  the  plant  and  holdings  of  the  La  Grange  El.  Lt.  Co.  L.  G.  Young 
is    superintendent. 

MOHAWK,  IND.— The  installation  of  an  electric-light  system  in 
Mohawk  is  under  consideration.  An  effort  is  being  made  to  secure 
electricity    from    the    Union    Trac.    Co.,    of    Anderson. 

MULBERRY,  IND.— The  Mulberry  Lt.  &  Pwr.  Co.  expects  soon  to 
purchase  some  No.  14  National  Electrical  Code  wire.  Albert  Weidncr 
is  secretary. 

NEW  RICHMOND,  IND.— The  Montgomery  Lt.  &  Pwr.  Co.  expects 
to  erect  within  the  next  two  months  20  miles  of  transmission  lines  and 
distribution   systems   in    Linden,   New   Richmond  and   Wingate. 

SHERIDAN,  IND.— The  Sheridan  Wtr.,  Lt..  Ht.  &  Pwr.  Co.  expects  to  pur- 
chase within  the  next  six  weeks  a  10-ton  ice  plant  (to  be  operated  by 
exhaust  steam)  in  connection  with  the  water  and  light  plant. 

BATAVIA,  ILL. — Plans  arc  being  considered  by  the  Batavia  Com 
mercial  Club  for  the  extension  of  the  ornamental  street-lighting  system. 

CAMBRIDGE.  ILL.— The  property  of  the  Cambridge  El.  Lt.  St  Pwr. 
Co.  is  reported  to  have  been  purchased  by  E.  O.  Brown,  of  Elmwood. 
111.  The  Village  Board  has  granted  him  a  20-year  franchise  to  operate 
an  electric-light  system  here.  Mr.  Brown  has  acquired  plants  at  Altoona. 
Oneida,  Galva  and  Lafayette,  and  is  reported  to  have  secured  options 
on  the  plants  in  Toulon.  Woodhull  and  Genesco.  The  systems,  it  is 
understood,  will  be  consolidated  and  energy  supplied  from  a  central  sta- 
tion to  be  located  at  Galva. 

ELGIN,  ILL. — At  an  election  held  recently  the  proposition  to  issue 
$162,000  in  bonds  for  the  construction  of  an  electric-light  plant  was 
carried. 

HILLSBORO,  ILL.— Franchises  have  been  granted  to  the  Southern 
Illinois  Lt.  &  Pwr.  Co.,  of  Hillsboro,  for  extensions  of  its  system  into 
Mulberry  Grove,  Panama  and  Donnellson.  Preparations  are  being  made 
by  the  company  to  erect  a  33,000-voIt  transmission  line  from  Hillsboro 
to  Greenville  to  furnish  electricity  in  the  villages  where  franchises  have 
been   granted,  and  also  in   Greenville. 

M.ANITO.  ILL.— Plans  have  been  prepared  by  Reeves  &  Baill,  of 
Peoria,  architects,  for  the  construction  of  a  new  power  station  for  the 
municipal    electric-light    plant. 

MOLINE.  ILL.— The  People's  Pwr.  Co..  of  Moline.  is  contemplating 
changing  the   present  street-lighting  system   to  magnetite-arc  lamps. 

MOLINE,  ILL.— Bids  will  be  received  by  the  Board  of  Education  of 
Moline  until  Nov.  4  for  the  installation  of  a  lighting  system,  sanitary 
and  plumbing  system  and  a  heating  system  for  the  new  high  school 
building.  Plans  and  specifications  can  be  seen  at  the  office  of  Eckland 
&  Dc  Arment.  architects,  of  Moline,  and  at  the  office  of  Normand  S. 
Patton,  Holmes  &  Flinn,  architects,  of  Chicago.  111.  Bonds  to  the 
amount   of   $200,000    were   voted    for    the    building. 

MULBERRY  GROVE,  ILL.— The  Village  Board  has  granted  the 
Southern   Illinois   Lt.    &   Pwr.   Co.,   of   Hillsboro.  a   50-ycar   franchise  to 


operate  an  electric-light  system  here.  The  company  was  also  awarded  a 
.'untract  for  lighting  the  slrccis  of  the  village  for  a  period  covering  10 
years. 

STERLING,    ILL. — The    City    Council   has   appropriated    $2,500   toward 
the   installation   of  a  new  street-lighting  system  in   Sterling.      Funds,  it  i« 
reported,  have  been  raided  for  the  installation  of  ornamental  lamps  on 
blocks  in   Sterling.      The  Commercial  Club  is  promoting  the   project. 

ANTIGO,  WIS. — A  proposition  for  improving  the  present  strcti 
lighting  system  has  been  submitted  to  the  City  Council  by  the  Antigo 
El.  Co.  The  plans  provide  for  the  installation  of  an  ornamental  street- 
lighting  system  on  Fifth  Avenue,  consisting  of  15  Luxolabra  lamp 
standards  carrying  inverted  arc  lamps;  also  replacing  the  preseat 
street  lamps  in  the  residence  districts  with  tungsten  incandescent 
lumps.  The  initial  cost  of  installing  lamps  on  Fifth  Avenue  is  esti- 
mated  at   $1,700. 

LA  CROSSE.  WIS.— The  La  Crosse  Gas  &  EI.  Co.   (controlled  by  the 
American    Public    Utilities   Co.)    is   making  extensive   improvements   to  its 
property,    including    gas.    electric-light    and    hot-watcr-heating    service,    in* 
volving    an    expenditure    of    $157,600.      These    improvements    consist    of 
four  400-hp  new   water-tube  boilers,  four  automatic  stokers  with  new  ni 
chinery.   two   steel  stacks   for   the  new   boilers,    160   ft.   high   by   72   in. 
diameter,    new   larger   steam    piping    for   the   central-station    heating   pU: 
new    feed- water    heater    and    purifier,    coal    and    ash- handling    machiner 
steam   turbine,   centrifugal   pump,    new   device   for   heating   water   with  r 
haust    steam,    new    hot-water    piping,    changes    in    electrical    apparatus.    1 
creasing    the    capacity    of    the    heating    and    electrical    department    at 
FIdison  station,  new   lOOOkw  generating  unit  to  take  care  of  the  growi 
electric   load,   rearrangement   of   switchboards,  circuit   regulators,  etc..  a: 
enlarging  buildings  to  provide  space   for  new  boilers  and  generating  d:.> 
chinery.       Paul    Leake,    of    Grand    Rapids,    is    publicity    manager    of    the 
American   Public  Utilities  Co. 

MANITOWOC,    WIS. — An    ordinance    providing    for    a    bond    issue    < 
$150,000    for    the    purchase    of    the    electric-light    plant    (the    valuation 
which    is    pending    before    the    rate   commission)    has    been    introduced    : 
the  City   Council. 

lilWABIK,  MINN. — A  franchise,  it  is  reported,  has  been  awarded  •< 
the  St.  Louis  Pwr.  Co.,  a  subsidiary  of  the  Northern  Pwr.  Co.,  of  Ua 
luth,   to  furnish  electricity  for  lamps  and  motors  here. 

I>ULUTH,  MINN.— A  movement  has  been  started  by  John  J.  Frey 
judge  H.  W.  Lanners  and  other  business  men  of  West  Duluth  for  ti ' 
installation    of   an   ornamental   strcet-hghting   system   on   three   streets. 

MINNEAPOLIS,  MINN.— Bids  will  be  received  by  the  Board  of  Coun 
Commissioners  of  Hennepin  County,  at  the  office  of  the  county  audit- 
Minneapolis,  until  Nov.  3  I'or  electric  wiring  all  the  buildings  at  t 
county  farm,  in  accordance  with  specifications  on  file  in  the  office  of  i: 
county  auditor.     A.  P.  Erickson  is  county  auditor. 

.^LBIA,  lA. — The  City  Council  has  engaged  Arthur  M.  Morgan,  consu 
ing  engineer,  Harris  Trust  Building.  Chicago.  IlL.  to  prepare  plans  ar. 
estimates  of  cost  of  the  installation  of  a  municipal  electric-light  planL 

ANAMOSA,   lA. — At  a  special   election   held   recently   it  was  voted 
award    the    Anderson    Pwr.    Co.'s    franchise   to   parties   building    the   Io« 
City-Cedar    Rapids    Interurban    railway.      The   new    owners   will   make  f 
tensions    and    improvements    to    the    system.      The    new    company    will 
known  as  the  Anamosa  Lt.  &  Pwr.  Co.     Col.  W.  G.  Dows,  I.  Smith  ar 
.1.  F.  Reed  arc  interested  in  the  new  company. 

APLINGTON,  lA. — Work  has  begun  on  the  iusullation  01  an  electn 
light  plant  in   Aplington. 

DYS.'VRT,  lA. — The  contract  for  the  construction  of  the  manicu 
electric-light  plant  has  been  awarded  to  the  Alamo  Engine  &  Supply  C< 
of  Omaha.  Neb.,  for  S12,809,  which  includes  the  construction  of  pow- 
plant  and  erection  of  overhead  distribution  system.  The  Western  El.  C^ 
of  Chicago.  III.,  was  awarded  the  contract  :or  transformers,  at  $481*  Ti 
contract  for  power  stition  has  not  yet  been  awarded. 

INDEPENDENCE.  I  A.— The  commissioners  of  the  water  and  U|Mi 
expect  to  purchase  two  150hp  fire-tube  boilers  within  the  next  two 
George    D.    Warren    is   manager. 

CALIFORNIA.    MO.— The    California    El.    Lt.    &    Pwr. 
install    within    the    next   eight    months    one    150-hp    boiler,    one    I254lp  < 
gine  and  a   100-kw   generator.     In  July  the  company  changed  its  If 
from    133  cycles  to  60  cycles,  three-phase,  and  established  a  24-hoiir 
vice.     A    150-kva,  60-cycle,   three-phase  generator  was  installed,  r^ll 
a  60-kw.   133-cycle  machine.     F.  T.  Porter  is  owner  and  manager, 

C.ANTON,    MO— The    municipal    electric    light    commission    cxpMl 
purchase    within    the    next    four   months    one    50-kva   to    100-kva* 
2200-volt    alternator   and   a    75-hp  to    150hp   Corliss   engine    (both 
hand)    for  the  municipal  electric-light  plant.     W.   Dusenderrr  i 

HAMILTON.  MO.— .\  committee,  consisting  of  Aldermen  White* 
and  -Xrey,  has  been  appointed  by  the  City  Council  to  look  into  t 
proposition  submitted  by  Messrs.  Miller  and  Gilber  for  the  con! 
01  a  new  electric-light  plant,  installing  a  system  of  water-works  »od  t^ 
erection  of  an   electric  transmission  hne   from  Hammond  to  Kingston. 

LEWISTOWN.  MO.— The  managers  of  the  Lcwistown  mill  and  etoct'i 
light  plant  expect  to  puf4hase  within  the  next  five  months  a  10W|pi 
200  hp  oil  or  gas  engine  for  connection  to  a  45-kw  Fort  Wayne  dini 
current  generator  (belt-driven).  A  125-hp  Brownell  steam  engioc  1 
being  used.     J.  S.  Heavenridge  is  superintendenL 


i 


IDl.      ll> 


NOVEMBER    1,^1913 


£,Lil-LlKiL-AL      \V  U  K  L  JJ 


DRAKE,  N.  D. — Application  has  been  made  to  the  Board  of  Trustees 
by  George  Todd,  of  Minot,  for  a  franchise  to  construct  and  operate  an 
electric-hght   plant   in   Drake. 

AURURX,  NEB.— Bids  will  be  received  by  I.  H.  Kuper,  city  clerk, 
until  Xov.  17  for  furnishing  material  and  construction  of  municipal 
dectric-light  plant  and  extensions  to  water-works  system.  For  details  see 
proposals  columns.  G.  E.  Johnson,  of  Falls  City,  is  engineer  and 
Church    Howe    is    Mayor. 

BEAVER  CROSSING,  NEB.— The  Beaver  Crossing  Lt.  &  Pwr.  Co. 
expects  to  purchase  within  the  next  two  months  transformers  and  meters. 
L.  G.  Gake  is  secretary. 

COLUMBUS,  NEB.— Arrangements  are  being  made  by  Willis  Todd,  214 
First  National  Bank  Building,  Omaha,  and  associates  for  the  construction 
of  a  l^vdroelectric  power  plant  on  Birdwood  Creek,  Lincoln  County.  The 
initial  installation  will  provide  for  500  hp,  which  later  will  he  increased 
to  1500  hp.  Transmission  lines  will  be  erected  to  serve  the  towns  of 
Sutherland,  Hershey  and  North  rialte.  Neb.,  and  also  the  Union  Pacific 
and  Burlington  railroads. 

EXETER,  NEB.— The  Exeter  El.  Lt.  &  Pwr.  Co.  expects  to  install 
within  the  next  two  months  a  125-hp  tubular  boiler,  a  11-in.  by  18-in. 
baby  Corliss  engine  and  a  45-kw,  125-voIt  direct-current  generator  (700 
r.p.m.)  in  the  municipal  electric-light  plant.  Equipment  has  already  been 
purchased. 

HAMPTON,  NEB.— The  Board  of  Trustees  expects  to  purchase  within 
the  next  four  months  one  carload  of  poles  for  use  in  connection  with  the 
municipal   electric-light  plant.     William   C.   Paschke  is  clerk. 

HEBRON,  NEB.— The  managers  of  the  municipal  electric-light  plant 
are  contemplating  the  installation  of  a  street-lighting  system  within  the 
next  six  or  eight  months.      O.   P.   Hess  is  superintendent. 

SILVER  CREEK,  NEB.— Negotiations  have  been  closed  whereby  the 
pillage  will  take  over  the  local  electric-light  plant,  to  be  owned  and 
Dperated    by    the   municipality. 

HOPE,  K.-\N. — The  managers  of  the  municipal  electric-light  plant  expect 
to  install  three  single-pole  knife-blade  switches.  G.  M.  Lucas  is  superin- 
tendent. 

PROTECTION,  KAN. — Bonds  to  the  amount  of  $30,000  have  been 
poted  for  the  purchase  of  the  local  electric-light  plant  and  the  installa- 
ion    of    a    water-works    system. 


Southern  States 

DURHAM,  N.  C— The  Durham  Trac.  Co.  has  recently  purchased  two 
:50-hp  Stirling  boilers  and  smokestack  for  immediate  installation;  also 
00  kva  in  transformers  for  improving  the  city  service.  R.  L.  Lindsey 
»  general    manager. 

,  NEWBERRY,  S.  C. — Bonds  to  the  amount  of  $30,000  have  been  voted 
jbr  the  purchase  of  the  electric-light  plant  and  water-works  system  now  in 
Surse  of  construction. 

t  CALHOUN,    G.\. — The   city    of    Calhoun   has    recently   installed   a   new 

)>iler,  pump  and  dynamo  in   the  municipal  electric-light  and  water  plant. 

MARSHAI.LVILLE,   GA.— The    city    of    Marshallville   contemplates   the 

mstruclion  of  an  electric-light  plant,  to  cost  about  $15,000.     The  present 

ans  provide  for  a  75-hp  development   (steam  power)   and  about  28  miles 

If  wiring  for  the  distribution  system.     J.  C.  Bouten  is  Mayor. 

iMILLEN,   G.A. — The  manager  of  the  municipal  electric-light  and   water 

inl  expects   to   purchase   within  the   next   few  months  a   new  boiler    (16 

-    ft.  6  in.).     H.   B.  Davis  is  manager. 

I  MORE,  GA.— The  Stillmore  El.   Lt.  Co.  expects  to  erect  within 

M  \i   30  days   Yz   mile  of  feeder  line  to  suburban  homes.     Within  the 

xt    six    months    the    company    expects    to    purchase    a    60-hp    boiler,    a 

hp    or    40.hp    engine    and    an    alternating-current     generator;     it    also 

■lects    to    purchase    some    meters    within    the    next     12    months.      W.    L. 

^rk   is   owner, 

I'ONESBORO,  ARK.— The  Board  of  Trustees  of  the  State  Agri- 
*tural  College  has  decided  to  rebuild  the  power  plant  recently  destroyed 
^  fire.  Arrangements  have  been  made  with  the  city  plant  to  furnish 
•<-trical   service  until   the   plant   is   finished. 

I  <  iN  ROUGE,  L.^. — Bids  will  be  received  by  the  water  and  lighting 

c  until   Nov.   22   for   lighting  the  city   of  Baton   Rouge   with   elcc- 

r  a   period   of  five   years,  beginning  .\pril   2,   1914.  with   not  less 

"  to  200  lamps.     Plans   and  specifications  are   on   file   at  the  city 

I  ics  of  which   may  be  obtained   upon   application   to  the  water  and 

-'  committee.     Philip  P.  Iluyck  is  chief  of  police, 

AIRLAND,  OKL.'\. — The  Fairland  Lt.  &  Pwr.  Co.  expects  to  purchase 

■•l^in  the  next  four  months  one  30-kw  generator  and  to  install  storage  bat- 

t(  -  tn  maintain  50  house  lamps.     L.  H.  Long  is  manager. 

i.\D,  TEX.— The  entire  plant  of  the  Goliad  Wlr.,  Lt.  &  Pwr.  Co. 
'  ni!y  destroyed  by  fire,  causing  a  loss  of  about  $25,000-  The  town 
nt  is  without  water  or  light  service.     E.  F.  Glaze  is  president  and 

i.EY,  TEX. — The  Western  Pwr.  Co..  recently  organized,  is  plan- 
n'  to  install  an  electric  plant  in  Hurley  for  the  purpose  of  furnishing 
*°i:y  to  pump  water  for  irrigation  purposes  in  the  Hurley  Valley. 
^ri-s  have  been  placed  for  three  400-hp  engines.  The  company  is 
^^Iilized   at   $40,000. 


Pacific  States 

C.\SHMERE,  WASH,— The  contract  for  installing  121  lamps  in  the 
business  and  residence  districts  in  Cashmere  has  been  awarded  to  Le 
Page,  McKenna  &  Co,,  of  Seattle. 

CENTRALIA,  WASH.— The  Washington  Pub.  Ser.  Corpn,,  of  Olympia, 
has  applied  to  the  Commissioners  of  Lewis  County  for  a  franchise  to 
construct  and  operate  electric  transmission  lines  from  Chchalis  to  Cen- 
tralia  and  from  Centralia  to  the  north  county  line  toward  Olympia. 
Milliard  Lemo  and  Wilbur  B.  Forshay  are  interested  in  the  company. 

EDMONDS,  W.-\SH.— The  Edmonds  El.  Lt.  &  Pwr.  Co.,  of  Edmonds, 
has  applied  to  the  Commissioners  of  King  County  for  a  franchise  to  con- 
struct and  operate  an  electric-lighting  system  in  Richmond  Beach. 

ISSAQUAH,  WASH.— Bids  will  soon  be  received  by  the  city  of  Issa- 
nuah  for  lighting  the  streets  of  the  city.  The  city  has  decided  to  use 
tungsten  lamps  for  street-lighting. 

LYMAN,  W.-\SH.— The  Pacific  Northwest  Trac.  Co.,  of  Seattle,  will 
soon  begin  work  on  the  erection  of  electric  transmission  lines  into  Lyman. 
Transmission  lines  will  also  be  erected  into  Hamilton. 

OLYMPI.'\,  W.-\SH.— The  Washington  Pub.  Ser.  Corpn.  has  petitioned 
the  Commissioners  of  Thurston  County  for  permission  to  erect  a  trans- 
mission line  from  Olympia  to  Tenino,  thence  to  Grand  Mound  and  back 
through  Rochester  to  Gate,  to  supply  electricity  for  lamps  and  motors. 
Milliard  Lemon  and  Wilbur  B.  Forshay  are  interested  in  the  company. 

POMEROY',  WASH.— The  Pacific  Pwr.  &  Lt.  Co.,  of  Portland,  Ore., 
has  applied  to  the  City  Council  for  a  franchise  in  Pomeroy  for  a  period  of 
five  years. 

SEATTLE,  WASH.— -The  Puget  Sound  Trac,  Lt.  S:  Pwr.  Co..  of 
Seattle,  is  reported  to  have  acquired  a  power  site  on  the  Baker,  where 
a  power  plant  will  be  erected  in  the  near  future. 

SEATTLE,  W.ASH. — Plans  and  estimates  have  been  submited  to  the 
Council  by  the  city  engineer  for  the  installation  of  cluster  lamps  on  Fifth 
Avenue  from  Virginia  Street  to  Denny  Way,  to  cost  about  $17,000. 

SPOKANE.  WASH.— The  special  committee  appointed  by  the  City 
Council  to  investigate  the  proposition  of  establishing  a  municipal  electric- 
light  and  power  plant  has  recommended  that  Burns  &  McDonnell,  of 
Kansas  City,   Mo.,  be   retained  as  consulting  engineers. 

ASHLAND,  ORE.— City  Electrician  Butterfield  has  recently  recom- 
mended to  the  City  Council  that  the  proposition  to  issue  $25,000  in  bonds, 
the  proceeds  to  be  used  for  the  construction  of  an  auxiliary  electric  plant 
and  extension  to  distribution  system,  etc.,  be  submitted  to  the  voters  at 
the  coming  election, 

B.\KER,  ORE.— The  Eagle  River  El.  Pwr.  Co.,  of  Baker,  expects  to 
purchase  within  the  next  30  days  a  500-kw.  60-cycIe.  2300-volt  turbo- 
generator set  for  its  auxiliary  plant  at  Baker.  J,  K.  Romig  is  vice- 
president   and   manager. 

CORVALLIS,  ORE.— The  committee  appointed  by  the  Council  to  in- 
vestigate the  proposition  to  secure  electricity  from  the  Oregon  Pwr.  Co., 
of  Albany,  for  lighting  the  city,  has  reported  in  its  favor. 

LEBANON,  ORE.— The  Lebanon  EI.  Lt.  &  Wtr.  Co.  expects  to 
erect  within  the  next  three  months  22  standards  carrying  five-lamp 
clusters,  to  be  operated  on  6.6-amp  series  system.  Posts  and  wire  have 
already  been   purchased.      S.    I.   Stewart  is   manager. 

PORTLAND.  ORE. — The  City  Council  has  awarded  the  contract 
for  lighting  the  streets  with  arc  lamps  and  the  parks  and  public 
building  with  incandescent  lamps  to  the  Portland  Ry..  Lt.  &  Pwr. 
Co.    for   a   period   of   three   years.     The   contract   covers   the   entire  city. 

SHERID.^N.  ORE. — The  Sheridan  Lt,  &  Pwr,  Co.  expects  to  erect 
within  the  next  two  months  5  miles  of  three-phase  transmission  line 
connecting  Willamina  and  Sheridan.  The  company  has  purchased  a 
switchboard  and  synchronizing  equipment  from  the  Westinghouse  El.  & 
Mfg.    Co.     .T-   T.    Thompson   is   general   manager. 

LONG  BE.-\CH.  C.AL. — Contracts  have  been  awarded  by  the  Board  of 
Public  Works  for  the  installation  of  ornamental  lighting  system  on 
American  Avenue  from  the  ocean  front  to  Anaheim  Street,  to  K.  T.  Ben- 
nett, at  $11,434;  on  Broadway  fioin  Alamitos  to  Water  Street,  to  Woodill 
&  Hulse.  for  $23,535.  and  for  the  interior  of  a  comfort  station  at  Knoll 
Bark,  to  W.  D.  Lambert,  for  $495. 

OROVILLE,  CAL. — Notice  has  been  filed  of  appropriation  upon  the 
waters  of  the  middle  fork  of  the  Feather  River  and  upon  Fall  River. 
The  notice  states  that  the  water  is  to  be  used  for  the  purpose  of  gen- 
erating electrical  energy.  The  water  will  have  a  total  fall  of  1000  ft. 
and  it  is  estimated  that  60,000  hp  can  be  developed.  The  plans  provide 
for  an  impounding  dam,  which  will  store  15,000,000.000  cu.  ft.  of  water. 
F.  G.  Eby.  S.  H,  VVisner  and  L.  F.  Breuner.  of  Sacramento,  are  inter- 
ested in  the  project. 

RIVERSIDE.  CAL.— Bids  will  be  received  at  the  office  of  the  city  clerk. 
Riverside,  Cal.,  until  Nov.  20  :or  furnishing  material,  labor  and  construct- 
ing improvements  to  the  water-works  system,  including  furnishing  and 
installing  two  motor-driven  centrifugal  pumps  in  each  of  the  two  pumping 
stations,  with  piping,  connections,  etc.  (contract  5).  Plans  and  specifica- 
tions may  be  obtained  upon  application  to  Burns  &  McDonnell,  consulting 
engineers,  Kansas  City,  Mo.     H.  C.  Cree  is  city  clerk. 

POCATELLO,  IDAHO.— The  Beaver  River  Pwr.  Co.,  a  subsidiary 
of  the  Idaho  Lt.  &  Pwr.  Co.,  of  Boise,  it  is  reported,  will  soon  begin 
work  on  the  installation  of  a  plant  here.  The  company  was  recently 
granted  a   franchise   in   Pocatello. 
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AN.\COi\UA.  MONT,— lilt  Lom.iiissioners  of  Granite  County  have 
framed  the  Northern  Pacific  Ry.  Co.  permission  to  erect  electric  trana- 
mission  line  over  certain  portions  of  the  county. 

H.^RLE^^,  MONT. — The  Town  Council  has  engaged  A.  L.  Jacqueth 
to  prepare  plans  and  specifications  for  a  municipal  electric-light  plant. 


Canada 

WINNIPEG,  MAN. — Notice  is  hereby  given  to  contractors  that  tenders 
will  be  received  early  in  1914  for  construction  work  necessary  for  the  de- 
livery of  water  from  Shoal  Lake  to  the  Greater  Winnipeg  water  district 
as  follows:  (1)  A  dike  and  channel  for  the  diversion  of  the  Falcon  River 
into  Snowshoe  Bay;  (2)  85  miles  of  concrete  aqueduct;  (3)  100  miles  of 
pipe  line;  (4)  900  linear  ft.  tunnel  under  Red  River;  (5)  85  miles  of  con- 
struction  railway;  (6)  telephone  line;  (7)  clearing  and  ditching.  Par- 
ticulars as  to  the  estimate  of  cost  of  the  -.vork  and  map  of  approximate 
location  and  profile  of  aqueduct  may  be  obtained  from  M.  Peterson,  acting 
secretary  of  the  administration  board  of  Greater  Winnipeg  Water  District. 

BRANTFORl).  ONT.-The  Dominion  Pwr.  &  Trans.  Co.,  of  Hamilton, 
is  contemplating  the  construction  of  a  power  plant  at  Mohawk  Lake  to 
develop  2500  hp  to  take  care  of  its  peak  load  in  Brantford. 

PORT  COLBORNE,  ONT.— Arrangements  are  being  made  for  the 
erection  of  a  branch  transmission  line  of  the  Hydro-Electric  Power  Com- 
mission from  the  new  Welland-Niagara  Falls  line  to  Port  Colborne. 

ST.  MARY'S,  ONT.-The  Light  and  Power  Commission  has  decided 
to  replace  the  present  street-lighting  system  with  ornamental  standards 
carrying  five-lamp  clusters.  A  number  of  lOOcp  single  lamps  will  also 
be  installed. 

TORONTO,  ONT.-The  Canadian  Stewart  Co..  which  has  the  contract 
for  deepening  the  Toronto  Harbor,  will  operate  all  its  machinery  by 
electricity  and  has  contracted  with  the  Toronto  Hydro-Electric  Commis- 
sion for  energy.     The  contract  calls  for  between  7000  hp  and  8000  hp. 

TORONTO,  ONT.-The  Toronto  Hydro-Electric  Commission  find  that 
instead  of  13,000  services  for  which  money  was  appropriated  last  January 
it  has  had  to  provide  21.000  services.  With  this  situation  to  face, 
the  commission  needs  some  of  the  money  that  would  be  provided  by  the 
issue  of  $700,000  unauthorized  debentures,  and  it  is  expected  that  the  city 
will  be  called  upon  to  arrange  for  payment.  The  commission  is  com- 
pelled to  order  supplies  and  equipment  costing  $250,000,  and  has  to  face 
the  difficulty  of  financing  the  purchase  with  no  funds. 

WELLAND,  ONT.-The  Town  Council  has  voted  to  appropriate  $20,000 
additional  for  the  Hydro-Electric  system  in  Welland.  The  system  was 
recently  completed,  but  owing  to  increased  territory  due  to  extension  of 
streets  additional  funds  are  needed  to  extend  the  service.  The  Hydro- 
Electric  Commission  has  placed  an  order  with  the  Canadian  General 
El.  Co.  for  six  transformers,  each  3500-kva.  46,000-2300volts,  for  use  in 
Welland  in  connection  with  the  new  46,000-volt  line  to  be  erected  from 
Niagara   Falls. 

WESTON,  ONT.-The  Weston  Water,  Power  and  Light  Commission 
has  decided  to  erect  a  high  candle-power  lamp  on  every  pole  on  the  west 
side    of    Main    Street    from    one   end    of   the    village    to    the   other;    also    to 


install  lamps  on  every  pole  on  the  cast  tide  of  .Mam  Street  between  King 
and    .Mill    Streets. 

MONTREAL,  QUE.— Work  has  begun  on  the  construction  of  a  i>iib- 
station  at  Rougemont  for  the  Montreal  &  Southern  Counties  Ry  Co.  Thif 
station  will  be  equipped  with  a  300-kw  niotor-gcneralor  set,  one  bank  of 
transformers,   higb-and-low-tension   switchlioardB,  switching  apparatus,  etc 

MONTREAL,  QUE.— A  report  has  been  prepared  by  A.  Parent,  super- 
intendent of  the  civic  lighting  department,  recommending  a  new  ligbting 
scheme  for  St.  Catherine  Street  in  connection  with  the  underground  con- 
duits. Mr.  Parent  recommends  an  iron  standard  about  14  ft.  high  carry- 
ing an  inverted  magnetite  lamp;  also  increasing  the  number  of  lamps 
from  57  to  147.  The  report  also  recommends  that  the  single  lamp 
standards  should  be  installed  in  the  downtown  districts  as  s^.on  as  the 
conduits  are  constructed. 


Miscellaneous 

P.XNA.M.A. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer.  Isthmian  Canal  Commission,  Washington,  D.  C.,  until  Nor, 
3  for  furnishing  miscellaneous  articles  under  Circular  No.  804-.-\,  includ- 
ing 12  1-kw,  single-phase,  12  5-kw,  single-phase,  12  10-kw,  single-phase, 
six  15-kw,  single-phase  and  one  20-kw,  three-phase  transformer,  to  be 
used  on  power  and  lighting  distribution  systems,  and  which  shall  be 
of  ttie  weatherproof  pole  type  and  be  furnished  complete  with  oil  hangers, 
and  fuse  blocks;  10,000  ft.  No.  14  B.  &  S.  gage,  duplex,  rubber-covered, 
3/64in.  stranded  stage  cable;  10.000  ft.  No.  16  B.  &  S.  gage,  duplex 
rubber-covered.  3/64-in..  stranded  stage  cable;  50.000  ft.  No.  12  B.  I 
S.  gage,  solid,  double-braid,  weatherproof  copper  wire;  50,000  ft.  No 
14  B.  &  S.  gage,  solid,  double-braid,  weatherproof  copper  wire;  300  10 
amp.  50  15-amp.  150  20-amp.  500  50-amp  and  400  60-amp  standart 
National  Electric  Code  clip-contact,  inclosed.  250-volt  fu.ies;  2000  8-in 
flat  porcelain  shades  for  2%-iti,  holder;  1000  lb.  >^-in.  wide  navy  standari 
friction  tape  in  ^-Ib.  rolls,  packed  in  tin  boxes.  Major  F.  C.  Boggs 
general    purchasing  agent. 

GEORGETOWN,    BRITISH    GUIANA.— The    Demerara    El.    Co- 
Georgetown,  expects  to  purchase  regular  supplies  for  distribution  systc 
including    incandescent    lamps,    etc.;    also    household    labor-saving    denc' 
including     vacuum     cleaners,     washing     machines,     etc.      W.     B.     'Iray    i 
manager. 


New  Incorporations 

LOS  ANGELES,  CAL.— The  Molander  Pwr.  Co.  has  been  incorporai' 
with   a   capita!    stock    of    $1,000,000.      The   directors   are:    .\rvid   G.   A' 
J.    S.   Erickson,   F.   M.   Shepard,   A.   G.   Anderson,   W.   H.    Bratton.  J. 
Benjamin,    H.   A.   Goldman,   C.   G.   Cornell   and   T.    E.   Burns. 

HONESD.^LE,  PA. — The  Browntown  El.  Co.,  of  Honesdale.  has  be 
granted  a  charter  with  a  capital  stock  of  $5,000  to  operate  in  Clint< 
Township. 

AVA,  MO. — The  Ava  EI.  Lt.  Co.  has  been  incorporated  with  a  capit 
stock  of  $6,000  by   11.   S.    Wilson,   J.   W.    Petit   and  Joseph   H.    Hawkir 


Directory  of  Electrical  Associations, 
Societies,  Etc. 

.■\labama  Light  and  Traction  Association.  Secretary-treasurer,  H.  O. 
Hanson,  Mobile  Gas  Co.,  Mobile,  Ala. 

American  Association  tor  the  .Advancement  or  Science.  Permanent 
secretary,  L.  O.  Howard,  Smithsonian  Institution,  Washington,  D.  C. 
Annual  meeting,  Atlanta,  Ga.,  Dee.   29. 

.American    Electric    Railway    -Accountants'    Association. 
treasurer.  E.  B.  Burritt,  29  West  39th  St,  New  York. 

American    Electric  Railway   .Association.      Secretary.    E. 
29  West  39th  St.,  New  York. 

.American    Electric    Railway    Encineerin 
E.   B.  Burritt.  29  West  39th  St..  New  York. 

.\MERiCAN  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

-American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell.  27  East  Uth  St.,  New  York. 

-American  Institute  of  Consulting  Engineers.  Secretary.  Eugene  W. 
Stern.   101    Park  Ave..  New  York  City. 

.American  Institute  op  Electrical  Engineers.  Secretary.  F.  L. 
Hutchinson.  33  West  39th  St..  New  York.  Board  of  directors  meets 
monthly.  Sections  and  branches  in  the"  principal  electrical  centers 
throughout  the  country. 

American  Physical  Society.  Secretar>-,  Prof.  A.  D.  Cole,  Ohio  State 
University,  Columbus.  Ohio.  Annual  meeting,  Atlanta.  Ga..  December 
1913. 


Secretary- 


.Associ.ATlON.       Secretary. 


.\merican  Society  for  Testing  Materials.  Secretary-treasurer.  Edg 
Marburg,  University  of  Pennsylvania,  Philadelphia,   Pa. 

American  Society  of  Heating  and  Ventilating  Engineers.  Seci 
tary,  Edwin  A.   Scott,  29  West  39th  St.,  New  York. 

.American  Water  Works  -Association.  Secretary,  J.  M.  Diven, 
Slate  St.,  Troy,  N.   Y.     Annual  meeting.  May,   1914. 

Arkansas  .Association  of  Public  Utility  Operators.  Secretary,  *. 
J.  Tharp,  Little  Rock,  -Ark.     Annual  meeting.  May,  1914. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo. 
Holberton,  Pacific  Gas  &  Electric  Co.,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electrical  Encineeis.  Seer*» 
W.  T.  Snyder,  McKeesport,  Pa. 

Association  of  Railway  Electrical  Engineers.  Secrctary-treunr 
Jos.  A.  .Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago. 

.Association  of  Railway  Telegraph  Superintendents.  SecretUTi  i 
W.  Drew.  112  West  Adams  St.,  Chicago.  -Annual  meeting.  New  OAi' 
May   192J,   1914. 

California  Electrical  Contractors'  -Association.  Secretary,  W.  ^j 
Hanbridge,  1408  Merchants'  National  Bank  Building,  Los  .Angeles,  Uri- 

Canadian     Electrical    Association.       Secretary-treasurer,    J-    H^ 
month,  610  Confederation  Life  Bldg.,  Toronto,  Can. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  M«t(igW| 
Thursday  at  Albany  Hotel,  Denver,  Col. 

Colorado   Electric   Light,    Power  and   Railway   .AssociatioH, 
lary-treasurer,  T.  F.  Kennedy,  900  15th  St.,  Denver.  Col. 

Electric  Club  of  Chicago.  Secretary.  Fred  M.  Rosseland.  Momdr 
Block,  Chicago.     Meets  »>*ery  Thursday  noon  at  Hotel  Sherman. 

Electrical  Contractors'  Association  of  Greater  Boston.  Secret 
R.  S.  Hale.  39  Boylston  St.,  Boston. 
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Electrical  Contractoes'  Association  of  Massaciusetis.  Secreiary, 
I.  D.  Temple.  30  Foster  St..  Worcester.  Mass. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
iry,  Geo.  W.  Russell,  Jr.,  25  West  -I2d  St.,  New  York. 

Electrical  Contractors'  .Association  of  the  City  of  Chicago.  Sec- 
ctary,  M.  N.  Blumcnthal,  179  West  Washington  Street.  Meets  at  noon 
n  the  second  and  fourth  Wednesday  of  each  month  at  424  South  Wabash 

ITC. 

Electrical  Contractors'  .Association  of  State  of  Missouri.  Sccre- 
iry,  Ernest  S.  Cowie,   1613  Grand  Ave.,  Kansas  City.  Mo. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  .Mbert 
'eterman.  626  Lloyd  St..  Milwaukee.  Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  P. 
'ose,  1343  Marquette  Building,  Chicago.  Annual  meeting,  Chicago, 
lovember. 

Electrical  Credit  .Vssoci.ation  of  Phil.adelphia.  Secreiary.  John  W. 
rum,  1324  Land  Title  Building,  Philadelphia,  Pa. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
lichigan  Ave.,   Chicago,   111. 

Electrical  Supply  Jobbers'  Association.  General  secretary,  Franklin 
iTerbagh,  411  South  Clinton  St.,  Chicago,  111.  Next  meeting.  Hot 
prings.  \'a.,  Nov.   18-20. 

Electrical  Trades  -Association  of  Canada.  Secretary,  William  R. 
tavely,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  -Association  of  the  Pacific  Coast.  Secretary, 
ilbert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
leeting.  San  Francisco,  second  Thursday  of  each  month. 

Electric  Vehicle  -Association  of  America.  Secretary,  Harvey  Rob- 
nson,  1J4  West  42d  Street.  New  York. 

Electric  Vehicle  .Association  of  America,  New  England  Section. 
ecretary.  L.  L.  Edgar,  39  Boylston  St.,  Boston. 

Empire  State  Gas  and  Electric  Association.  Secretary,  Charles  H. 
I.  Chapin.  29  West  39th  St.,  New  Y'ork. 

Faraday  Electrical  .Association.  Secretary.  W.  J.  Collins,  1129 
lasonic  Temple,  Chicago.  Meets  at  noon  on  the  first  and  third  Wednes- 
ay  of  each  month  at  Planters*  Hotel. 

Gas,  Electric  and  Street  Railway  Association  of  Oklahoma.  Sec- 
■tary-treasurer.  Prof.  H.  \'.  Bozell,  Norman,  Okla.  -Annual  meeting, 
lay,  1914. 

Illinois  State  Electric  .Association.  Secretary.  H.  E.  Chubbuck, 
eoria.  111. 

Illuminating   Engineering   Society.      General  secretary,   J.    D.   Israel, 

igineering   Societies   Building,   29   West   39th    St.,   New   A'ork.      Sections 
New  York,  New  England,  Philadelphia,  Chicago  and  Pittsburgh. 

Independent    Electrical   Contractors'   Association    of   Greater    New 

,5«K.     Secretary.   .A.   Newburger,    1153   Myrtle  Ave.,   Brooklyn.   N.   Y. 

■  Indiana    Electric    Light    .\ssociation.       Secretary,    Thomas    Donahue, 

fayette,   Ind. 

iIhstitute    of    Operating    Engineers.       Secretary,    I..     Ilouiuiller,    29 

Bt  39th  St.,  New  York. 
,  iIxstitute  of  Radio  Engineers.     Secretary,   E.  J.   Simon,   SI    New  St., 
I  [|w  York.     .Annual  meeting,  New  Y'ork,  January,  1914. 

(Ntirnationai.    .Association    of   Municipal    Electricians.        Secretary, 

^;R.  George,  Houston,  Tex. 
nternal-Combustion     Engineers'     .Association.       President,     Charles 

'itsch,  416  West  Indiana  St.,  Chicago.     Meeting  second  Friday  uf  each 

nth  at  Lewis  Institute. 
■ntebnational    Electrical    Congress.      Secretary,    Dr.    E.     ii.     Rosa. 

1  eau  of  Standards,  Washington,  D.  C.     San  Francisco,  Sept.  13-18,  1915. 
iteinational  Electrotechnical  Commission   (international  body  rep- 

'■  nting  various  national   electrical  engineering  societies  contributing  to 

itsupport).      General    secretary,    C.    le    Maistre,    28    Victoria    St.,    West- 

i^'i'tcr,  London,  S.  W.,  England.    Meeting  at  San  Francisco,  Sept.  6-11, 

I  I  ectrical  Association.     Afifilialed  with   N.   E.   L.   A.   Secretary, 

•1  .ynard,  Waterloo,  la. 

,\^A  Street  and  Interurban  Railway  Association.     Secretary,  H.  E. 

'  Wks,  Davenport.   la.     Annual   meeting.   Cedar   Rapids,   April   23,    1914. 

iviAN  Order.     Jupiter    f president) .  W.  N.   Matthews,  St.   Louis,  Mo.; 

Mi:ury     (secretary).     E.     C.     Bennett,     Syndicate     Trust     Building,     St. 

M^  Mo. 

NSAs  Gas,  Water,  Electric  Light  and  Street  Railway  .Association. 
Srtary-treasurer.    Ivor    Thomas,    237    South    Main    St.,    Wichita,    Kan. 
*jisiana    Electrical    Contractors'    Association.      Secretary,    W.    H. 
Bor  Spangenberg,  625  Poydras  St.,  New  Orleans,  La. 

-ine  Electric  Association.  Secretary-treasurer,  Walter  S.  Wvman, 
Wa-ville,  Maine. 

J*inesota  Electric  -Association.  Secretary-treasurer,  F.  ,A.  Otto, 
*'•  lul  Gas  Light  Company,  St.  Paul,  Minn.  Annual  meeting,  Minne- 
•PO    March,   1914. 

"^sissippi  Electric  .Association  (affiliated  with  the  National  Electric 
"Sl  Association).      Secretary-treasurer,   Frank  J.   Duffy,   Natchez,   Miss. 


'">ou«i  Electric,  Gas,  Street  Ra 


AND  Water  Works  .Associa- 


tion. Secretary-treasurer,  F.  D.  Beardslee,  Union  Electric  Light  S:  Power 
Co.,  St.  Louis.     Annual  meeting.  May,  1914. 

National  -Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.  L.  Smith,  Concord,  Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill; 
Greenville,  Ohio. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Annual  meeting,  Philadelphia,  May,  1914. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary, J.  F.  Becker,  1170  Broadway,  N.  Y. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  C.   S.   Van   Dyck,   Schenectady,   N.   Y. 

National  Electric  Light  Association,  Hydroelectric  Section.  Sec- 
letary,  S.  A.  Sewall,  29  West  39th  St.,  New  York. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert   Silvester,    18   Washington   Boulevard,    Detroit,   Mich. 

National  Electric  Light  Association,  Nebraska  Section.  Secretary- 
treasurer,  S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.   A.   Bursiel,    149  Tremont   St.,   Boston,   Mass. 

National  Electric  Light  Association,  Northwest  Section.  Secre- 
tary, N.  W.  Brockett.  Pioneer  Building,  Seattle,  Wash. 

National  Electric  Light  Association,  Southeastern  Section.  Sec- 
retary-treasurer, A.  A.  Wilbur,  Columbus,  Ga. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  George  H.  Duffield,  41  Martin  Building,  Utica,  N.  Y. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,    1343    Marquette    Building,    Chicago.     Annual   meeting,    June,    1914. 

National  Fibe  Protection  .Association.  Secretary  of  electrical  com- 
mittee. Ralph  Sweetland,  141  Milk  Street,  Boston,  Mass.  Open  meeting. 
New  York,  March,   1915. 

National  Independent  Telephone  Association.  Secretary-treasurer, 
Richard  Valentine,  Janesville,  Wis. 

New  England  Electrical  Credit  Association.  Secretary,  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  H.  A.  Faulkner,  12 
Pearl   St.,   Boston,   Mass.     Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  Y'ork  Electric  Railway  .Association.  Secretary,  Charles  C. 
Dietz,  598  Broadway,  Albany,  N.  Y. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.. 
New  York.     Annual  meeting,  Dec.  9. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  39th 
St.,  New  York.     Annual  meeting.  New  York,  June,  1914. 

Northwestern  Cedarmen's  Association.  Secretary,  N.  E.  Boucher, 
743  Lumber  Exchange,  Minneapolis,  Minn.  Annual  meeting,  Jan.  6, 
1914. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  (ircen- 
ville,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers. 
Secretary,  Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 
Annual  meeting,  Columbus,  Ohio,  Nov.  20-22. 

Oregon  Electrical  Contractors'  Association.  Secretary,  F.  C.  Green, 
291  East  Morrison  St.,  Portland,  Ore.     -Annual  meeting,  April,  I9I4. 

Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,    S.    C.    Pohe,    Bloomsburg,    Pa. 

Railway  Signal  Association.  Secretary-treasurer.  C.  E.  Rosenberg, 
Times  BIdg.,  Bethlehem,  Pa. 

Society  for  Electrical  Development,  Inc.  General  manager,  J.  M. 
Wakcman,  29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.  H.  H.  Norris,  Ithaca,  N.  \.  -Annual  meeting.  Princeton,  N.  J., 
June,   1914. 

Southwestern  Electrical  and  Gas  Associatio.s.  Secretary,  H.  S. 
Cooper,  405  Slaughter  Building,  Dallas,  Texas. 

Vermont  Electrical  -Association.  Secretary-treasurer.  .A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd.  76  West  Monroe  St.,  Chicago,  111.  -Annual  meeting,  Cincinnati. 
Jan.  27-29. 

Western  Society  of  Engineers,  Electrical  Section.  Secretary,  J.  11. 
Warder,  1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Secretary,  George  .Allison,  Ste- 
phenson Building,  Milwaukee,  Wis.  .\nnual  meeting,  Jan.  15  and  16, 
1914. 
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r.MTIU)    STATUS    I'ATENTS    ISSUKl)    OCT.    21,    lyi.V 

I  Prepared  by  Robert  Starr  Allyn,  16  Kxcliange  Place,  New  York.) 

1,076.020.  AUTOMATIC  SWITCH  FOR  TKLEPIIONE  EXCIIANt;!-; 
SYSTEMS;  E.  E.  Clement.  Washington,  D.  C.  App.  tiled  May  I". 
1910.  Selective  switch,  including  bank  contacts  arranged  in  rows, 
and  wiper  contacts  on  a  spindle  which  is  rotated  by  an  electromagnet. 

1.076.026.  LAMP  SOCKET:  J.  Darby  and  C.  D.  Meeker,  Orange,  N.  J. 
App.  filed  Kcb.  -I,  1910.     Double-break  pull  socket. 

1.076.027.  STORAGE  BATTERY  GRID;  J.  N.  Davis,  Denver,  Col.  App. 
tiled  March  17,  19U.  Body  portion  which  receives  active  material  is 
made  of  greater  thickness  tnan  the  frame  part. 

1,076,032.  ELECTRICAL  CONNECTION;  P.  E.  Gilling,  East  Orange. 
N.  J.  App.  filed  July  29^  1910.  Friction  slip  connection  for  spark 
plugs. 

1,076,041.  TELEPHONE  TRANSMITTER;  W.  Kaisling,  Chicago,  III. 
App.  filed  March  15,  1906.  Interposes  damping  springs  between  the 
main  diaphragm  and   the  granule  chamber. 

1,076,054.  ELECTRODE  HOLDER;  J.  Orr,  Schenectady,  N.  Y.  App. 
filed  April  19,  1911.  Contact  plates  linked  together  and  clamped  in 
snug  engagement  with  electrode.  * 

1.076,058.  ELECTRIC  VAPOR  APPARATUS;  E.  Podszus,  Rixdorf, 
Berlin,  Germany.  App.  filed  Oct.  4,  1909.  Lamp  in  which  the 
vapor  is  forced  to  traverse  the  envelope  in  a  narrow  jet. 

1,076.091.  FI-ASHLIGHT  PHOTOGRAPHIC  APPARATUS;  C.  D. 
Allen,  New  Y'ork,  N.  Y'.  App.  filed  June  3,  1912.  Squeezing  of 
bulb  opens  the  shutter  and  simultaneously  closes  circuit  to  set  off 
powder. 

1,076,141.  PREPARATION  OF  RADIOTHORIUM;  L.  Meitncr,  Berlin. 
Germany.  App.  filed  Feb.  18,  1913.  Elcctrolyzes  solutions  containing 
radiotliorium  in  large  excess  and  no,  or  very  little,  thorium,  and 
precipitates  the  radiotliorium  at  the  cathode. 

1,076.149.  AUTOMATIC  ELECTROMAGNETIC  SWITCH;  J.  N.  Rey- 
nolds, Greenwich.  Conn.,  and  .'\.  F.  Dixon,  Newark,  N.  J.  App.  filed 
Oct.  5,  1910.  Has  rotatablc  shaft  carrying  a  scries  of  disks  on  which 
segmental  contacts  are  insulatively  secured  and  stationary  spring 
contacts  engaged  by  the  segmental  con'acts. 


1,076,181.— Electric    Horn. 


1.076.157.     AUTOMATIC  HEAT  ALARM;  J.  G.   Schliichtner,  Brooklyn. 

N.    Y.      .App.    filed    .-Xpril    25,    1912.      Mercury    receptacle    consists    of 

communicating   superposed    flattened    chambers;    concentric    electrodes 

dip  into  the  receptacle  to  different  levels. 
1,076.176.     RAILWAY  SIGNALING   SYSTEM:   A.   L.  Vencill,  Wilkins- 

burg.  Pa.     App.  filed  Jan.  29,  1912.    Automatic  signals  for  single-track 

road. 
1.076.181.     ELECTRIC   HORN:    G.    M.    Willis,   Chicago,   III.      App.    filed 

June    20.    1913.      .-\Itcrnating-current    horn;    armature    is   mounted    on 

spring  diaphragm   and   carries  a   screw,   the  head   of  which   impinges 

upon  and  vibrates  the  sounding  diaphragm. 
1.076.207.     CONTROL    SYSTEM;    C.    C.    Heinzmann,    Indianapolis.    Ind. 

App.  filed  Oct.    11.  1912.     Damper-regulating  system:  prevents  damper 

being  left  open  because  of  weakening  of  electrical  energy  source. 
1,076.210.     CATAPHORIC    ELECTRODE;    D.    E.    Kerr  and    H.   Wilson, 

Conneavit,  Ohio.     .-Xpp.  filed  Feb.  26,  1913.     The  electrode  is  mounted 

within  the  medicine  container. 

1.076.212.  PROTECTING  MERCURY^-VAPOR  APPARATUS:  O.  O. 
Kruh.  Schenectady.  N.  Y.  App.  filed  Sept.  20,  1907.  Prevents 
cathode  stmt  from  shifting  to  the  anode  by  equalizing  the  static  stress 
between  the  cathode  and  anode. 

1.076.213.  ELECTROMAGNETIC  SEPAR.\TOR;  E.  Langguth.  Neer- 
pelt,  Belgium.  .\pp.  filed  .-Xpril  26.  1912.  Comprises  a  stationary  in- 
duction body,  the  separating  surface  of  which  represents  a  closed 
ring  relatively  to  which  a  multipolar  system  of  magnets  is  rotatablc. 

1.076.214.  ELECTRIC  RAILWAY  AND  ELECTRIC  MOTOR  CON- 
TROL; H.  W.  Leonard,  Bronxville,  N.  Y.  .\pp.  filed  March  25, 
1908.  For  o|)erating  certain  sections  of  the  system  at  low  tension 
(as  in  a  city)  and-  other  sections  at  high  tension  (as  in  the  country). 


l,o;(,.J17.     (IJ.MMUTATOK    TKCING    DEVICE;    F.    G.    Ludwig.    I 

tiort.    111.      App.    filed    .May    31,    1913.      Resiliently   supported    ab... 

holder  which  may  be  locked  in  inoperative  position. 
1.076,236.     SUPPORT    FOR    ELECTRICAL   TAPS    OR    OUTLETS 

Sachs,    Hartford,    Conn.      App.    filed   June    16,    1911.      Magnetic 

carrying  lamp  sockets  or  other  outlets. 
1,076.271.     WELDING  MACHINE;  T.  E.  CreceliuB,  St.  Louis,  Mo.    .\ 

filed  April  24,   1912.     For  welding  sections  of  tubing. 
1,076.278.     SELECTIVE  CALLING  KEY;  M.   F.  Geer  and  R.  C.  Leak 

Rochester,    N.    Y.      App.    filed    Dec.    22,    1910.      Includes   a    norma! 

inactive  converter  and  manually  operable  means  for  starting  the  sa: : 
1,076,292.     ELECTRODE  LEAD;  C.  A.  Kraus,  Newton  Highlands,  M 

and  R.  D.  Mailey,  Lynn,  Mass.     App.  filed  June  30,  1910.     For  % 

electric     apparatus;     tube     of     highly     conductive     material     she- 

within  and  without  with  metal  resistant  to  the  action  of  mercury 
1,076,298.     ELECTRIC  BRAKE;  J.  N.  Mahoney,  Wilkinsburg,  Pa. 

filed  April  20,   1908.     Of  the  type  wherein  the  brake-applying  cii: 

is  supplied  from  the  car  motors  connected  up  to  act  as  generator 

a  local  brake  circuit. 

1.076.303.  SELECTIVE  SIGNALING  SYSTEM;  J.  McFell,  Chr 
111.  .-Vpp.  filed  April  19,  1910.  Selector  devices  operate  annunc; 
by  transmission  over  the  line  wire  of  groups  of  signal  impulse-- 
stituting  a  plural-digit  number  signal  appropriate  to  an  indivi 
station. 

1.076.304.  FIRE-ALARM  AND  WATCH-SERVICE  SIGNAL: 
MEANS;  J.  McFell,  Chicajto,  III.  App.  filed  May  8,  1911.  Has  : 
and  emergency  signaling  circuits. 

1.076.387.  DISCONNECTING  SWITCH;  A.  J.  Pahl,  San  Franc 
(Tal.  App.  filed  Aug.  13,  1912.  .*\utomaticalIy  disconnects  the  Kr 
portion  of  a  high-tension  feed  line  and  at  the  same  time  groun'l 

1.076.394.  THERMAL  CIRCUIT  CLOSER;  J.  F.  Seheuer,  Two  Rr 
Wis.  App.  filed  May  5,  1913.  Spring  contact  soldered  to  co%< 
hold  it  normal  on  open  circuit. 

1.076.395.  ELEVATOR  SIGNAL  SYSTEM;   N.   L.   Schloss,  New  ^ 
N.  Y.     App.  filed  Aug.  28,  1912.     Signal  given  on  any  floor  indi 
simultaneously  in  each  car  of  the  system  from  which  floor  the  >  . 
has  been  given. 

1,076.407.  LOCOMOTIVE:  H.  G.  Chauin,  Erie,  Pa.  Anp.  filed  Ma 
1912.  Internal-combustion  engine  in  two  principal  parts,  bet 
which  parts  is  situated  the  field-magnet  frame  of  the  generator  w 
supplies  current  to  the  motors  whose  rotors  are  mounted  on  the 
motive  axles. 

1,076,424.  PROCESS  OF  TRE.\TING  LARGE  FERMENTAl : 
VESSELS:  H.  Held,  Nuremberg,  Germany.  App.  filed  Oct.  22,  : 
Vessel  containing  copper  electrolyte  rotated  as  a  cathode,  and  i: 
after  a  silver  coating  is  produced  in   like  manner. 

1,076,438.  THERMO-ELECTRIC  ELEMENT:  A.  L.  Marsh,  D. 
Mich.  App.  filed  Sept.  30,  1912.  Nickel  and  silicon  with  an  .. 
quantity  of  manganese  as  an  auxiliary  to  remove  shortness. 

1.076,445.  ELECTROCAPILLARY  CONTRIVANCE;  A.  Orling, 
don,  Eng.     App.  filed  Oct.  6,  1911.     Has  converging  capillary  tul 

1.076.448.     FREQUENCY     INDICATOR;     W.     H.     Pratt,    West    I 
Mass.      App.  filed   Sept.   19,   1911.     One  of  the  two  relativrlv  m 
elements   of   the   instrument   is   provided   with   two   windi  — -    -~ 
opposing  forces  on  the  other  element,  the  circuits  of  the  • 
being  tuned  to  frequencies  above  and  below  the  average 

1,076,467.     METHOD  OF  WELDING:    E.   Thomson,   Swam; 

App.  filed  March  14,  1910.  Heats  engaging  parts  of  a  wheel  rir- 
a  wheel  center  to  plasticity  and  then  forces  them  laterally  tog- 
into  a  common  plane. 

1,076.477.     CLUSTER  LAMP  SOCKET;  C.  H.  Bissell,   Syr ' 

App.  filed  March   18,   1912.     Has  terminals  by  which  eit!  ■ 
switch  or  an  additional  lamp  may  be  connected  to  the  c^ 

1,076,481.     ELECTROMAGNETIC  DEVICE:  S.  C.   Bryant.  ' 

App.  filed  May  29,  1912.  For  operating  a  bell  of  the  "1  co- 
type." 

1,076.485.     STORAGE   BATTERY:   W.   A.   Crowdus.  Chicago,  IlL 
filed    July    16,    1913.      Battery    couple    consists    of    sheets    of  fl( 
metal   separated  by   fibrous  insulating  material  and   provided  at 
vals  with  interstitial  tubes  filled  with  active  material. 

1,076.497.     PROCESS      FOR      SEPARATING      PHOSPHORIC     .' 
FROM   NATURAL   PHOSPHATES;   M.    M.   Haff.  Ottawa.  On!  J. 
Canada.      .-Vpp.    filed   .\pril   4.    1912.     Subjects  natural   pho-ihale   * 
a  non-feldspathic  aluminum  silicate  to  the  heat  of  the  electric  ar 

1.076,499.  PROCESS  FOR  SEPARATING  PHOSPHORIC  '  D 
FROM  NATURAL  PHOSPHATE;  M.  M.  HafI  and  T.  L  Wi  «, 
Ottawa,  Ontario.  Canada.  App.  filed  Oct.  19.  1912.  Subic.K  i»  " 
phosphate  with  silicious  material  to  electric  heal  and  recovers  » 
tilized  phosphoric  acid. 

1.076.518.  ELECTRIC  FURN.ACE:  I.  Rennerfelt,  HalrasUd.  S» 
App.  filed  Feb.  26,  1912.  Rotauble  crucible  with  end  elect 
mounted  on   adjustable  shields. 

1.076.530.  ELECTRIC  FIREARM:  A.  Tepins,  Paris.  France.  App.  j^ 
Jan.  5.  1911.  Circuit  for  firing  can  be  completed  only  when  ft"" 
been  carried  to  the  shoulder. 

1.076.607.     THERMAL  CIRCUIT  CLOSER;  J.  F.  Seheuer,  TwgjJ 
Wis.      App.    filed    Feb.    8.    1913.      Exposed    fusible   block 
contact   normally  away   from  other  contact. 

1.076,614.     WINDING  APPARATUS;   T.  G.  P.  Thomas.  Holy 
age,  Wales.     App.  filed  June  29.   1912.     For  crane  w     " 
and  the  like;  by  balanced  gearing  electrical   power  i 
operation  of  an  electrical  machine  during  periods  of  rest  1 
which  power  is  returned  at  times  of  heavy  load. 

1.076.630.  SUPPORTING      STRUCTURE      FOR      TROLl 
nUCTORS:   H.   P.   Davis  and  T.   \arney.  Pittsburgh,  Pa. 
Oct.   19.  1904.     For  high-tension  alternating-current  scrviceJJ 
guard   wires  or  rods  encircle  the  messenger  wire  which 
trolley  wire. 

1.076.631.  RAILWAI*   TRAFFIC-CONTROLLING     SYSTE 
Dodgson,  Rochester,  N.   Y.     .-Xpp.   filed  March  27,   190J. 
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>ntraI-Station  A     boiler     recently     exploded     in     the 

Service  Interruption  Staten  Island  generating  station  of  the 

Richmond  Light  &  Railroad  Company. 

\s  noted  in  our  issue  dated  Oct.  25,  no  damage  was  done 

0  the  engine  equipment  and  most  of  the  boilers  were  un- 
larmed,  the  exploding  vertical  boiler  taking  a  skyward 
:ourse  and  dropping  into  the  river  adjoining  the  station. 
[n  its  upward  flight  the  boiler  tore  out  a  portion  of  the 
)reeching  and  a  section  of  the  roof,  thereby  cutting  oft 
he  other  boilers  from  the  stack  and  strewing  wreckage 
ibout  the  room.  Our  purpose  is  not  here  to  dwell  on  the 
easons  for  the  explosion,  for  boilers  have  a  habit  of  doing 
his  kind  of  thing  when  forced  to  it.  We  desire  to  direct 
ittention  to  the  fact  that  five  days  were  consumed  in  re- 
;toring  service  in  a  great  and  resourceful  community  like 
Vew  York.    A  wide-awake  company  would  have  chartered 

1  steamer,  made  an  emergency  connection  between  her  boil- 
rs  and  the  station  header  and  restored  service  before  the 
ext  night,  if  no  quicker  means  were  at  hand.  Of  what 
vail  were  the  glorious  examples  at  Dayton,  Hot  Springs 
;nd  a  host  of  other  cities  to  the  company  on  Staten  Island  ? 
ian  it  be  possible  that  the  sacrifices  and  heroic  efforts  there 
iade  to  restore  service  have  been  in  vain?  Had  the  entire 
itation  been  destroyed,  the  fault  would  not  have  been  so 
tj-eat ;  but  under  the  circumstances  the  record  is  not  an  en- 

'able  one.  It  outrages  the  grandest  tradition  of  the  cen- 
lal-station  industry,  that  of  service  at  all  hazards  and  at 
y  cost.  It  implies  that  the  interests  of  the  company  are  dis- 
|ct  from  those  of  the  community  which  it  serves  and 
fiumes  that  a  lighting  monopoly  was  created  to  be  abused. 
lippily  the  central-station  industry  as  a  whole  has  a 
lelier  sense  of  its  obligations  to  its  patrons  than  that 
'i^vii  on  this  occasion.  Its  progress  is  not  presaged  on 
rrors  of  omission;  otherwise  it  would  dry  up  the 
;--s  of  its  prosperity. 


Brash  it   IS  curious  thai   in  the  early  history 

Itharge  of    electricity    the    electric    brush    dis- 

charge was  well  known  and  much  dis- 
(pd.     Needles  and  sharp-pointed  conductors,  connected 
frictional  electrostatic  machine,  gave  off  this  discharge, 
the  experimental  display  of  this  in  a  dark  room  was 
'  popular    in   the   eighteenth   century.      At    the   prcseni 
the  brush  discharge  is  looked  upon  as  a  nuisance  in 
■"itension  energy  transmission  and,  as  such,  to  be  prc- 
**f|'d  as  far  as  possible.     There  is,  however,  one  useful 
"piipaniment  of  the  brush  discharge,  and  that  is  ozone 
'"'Oiction   in   air.     This   is  described  at  some  length   by 
Mri^.  Vo,smaer  in  Metallurgical  and  Chemical  Engineer- 
^  abstracted   in  our  Digest.     Tt  seems  that  the  brush 


discharge  is  intermediate  to  the  electric  glow  on  one  side 
and  the  electric  spark  on  the  other.  The  particular  type  of 
air  bombardment  which  accompanies  it  seems  to  result  in 
the  formation  of  ozone.  The  peculiar  difficulties  to  which 
ozone  generators  are  subject  make  a  narrative  of  consider- 
able interest. 


Surplus  of 
Public  Utilities 


The  surplus  of  a  public  utility  which 
Mr.  Barker,  of  the  Massachusetts  com- 
mission, had  in  mind  when  he  wrote  the 
paper  published  in  abstract  in  this  issue  is  evidently  that 
of  a  fully  regulated  company.  Since  practically  all  com- 
panies are  either  in  this  position  now  or  are  in  a  fair  way 
to  be  subject  to  close  state  supervision  soon,  his  discussion 
has  a  direct  bearing  on  the  general  questions  involved.  It 
should  be  borne  in  mind,  however,  that  owing  to  the  long 
existence  of  the  Massachusetts  policy  of  regulation  a  sur- 
plus in  that  State  may  be  regarded  as  legally  open  to  treat- 
ment different  from  one  built  up  by  a  company  not  subject 
to  regulation  during  the  greater  part  of  the  period  of  accu- 
mulation. As  we  understand  the  substance  of  the  argument, 
it  is  that  the  bargain  between  the  State  and  the  company 
contemplates  that  there  shall  be  reasonable  rates  for  serv- 
ice, protection  of  both  the  monopoly  and  the  investment 
and  a  reasonable  rate  of  return.  To  this  there  may  be 
added  a  definite  provision  that  for  unusual  economy  or 
efficiency  an  addition  to  the  rate  of  return  shall  be  allowed, 
and  we  think  that  such  an  incentive  to  development  would 
be  an  advantage  that  the  State  could  well  afford  to  give. 
If  a  schedule  of  rates  is  proportioned  properly  upon  a  fair 
.ind  recognized  investment,  a  surplus  accumulates  because 
the  natural  growth  of  business  tends  under  normal  condi- 
tions to  reduce  the  unit  costs  of  operation.  In  other  words, 
increased  volume  of  business  assures  increased  margin  of 
profits.  Under  Mr.  Barker's  plan  the  increase  would  be 
applied,  not  as  a  matter  of  right  to  extra  dividends  or 
directly  to  the  public  interested  in  the  service,  but  to  those 
uses  which  are  the  common  concern  of  both  parties  to  the 
bargain.  One  of  the  features  of  such  a  plan  has  been  fol- 
lowed for  many  years  by  one  of  the  largest  railroad  com- 
panies in  the  country.  "One  dollar  for  dividends,  one 
dollar  for  improvements."  has  been  its  policy.  An  encour- 
aging element  in  a  plan  of  this  nature,  broadened  to  meet 
the  conditions  of  other  forms  of  public  utility  service,  is 
that  it  will  probably  help  to  make  good  those  elements  of 
depreciation  which  are  inevitable  in  these  properties.  Mr. 
Barker  recognizes  that  the  losses  on  unremunerative  new 
extensions  must  be  met  from  some  source  until  such  time 
as  the  new  additions  to  the  property  reach  a  self-support- 
ing basis.  It  should  be  recognized  just  as  clearly  that 
depreciation   is  an   element   for  consideration   in   rate-mak- 
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ing.  If  the  surplus  for  the  future  may  be  used  in  part  to 
overcome  some  of  the  uncontrollable  losses  in  capital  value 
arising  from  depreciation  in  the  past,  the  result  will  be 
advantageous.  This  policy  is  wholly  reasonable  in  cases 
where,  notwithstanding  proper  management,  earnings  have 
not  been  sufficient  to  overcome  these  losses  and  to  yield 
a  fair  return  on  the  investment;  and  it  is  not  an  unrea- 
sonable policy  for  the  State  to  elect  to  follow  with  many 
public  service  corporations  where  the  conditions  have  been 
closely  similar.  We  note,  however,  that  Mr.  Barker  does 
not  feel  that  it  would  be  prejudicial  to  the  public  inter- 
est to  use  at  least  part  of  a  surplus  developed  under  the 
general  conditions  of  regulation  outlined  to  increase  the 
otherwise  reasonable  rate  of  return  upon  actual  investment 
of  stockholders.  This  may  be  done  in  the  form  of  an 
allowance  for  unusual  efficiency  if  management  of  such  a 
character  is  developed.  It  is  necessary  to  be  done,  how- 
ever, in  cases  where  a  percentage  greater  than  the  going 
market  rate  for  money  is  demanded  by  investors  who 
would  not  otherwise  take  the  risks  apparent  in  the  enter- 
prise seeking  capital  at  the  time. 


High-Frequency   Alternators  for  Radio-Telegraphy 

An  article  recently  published  in  La  Liimicrc  Elcctriquc, 
by  M.  Bouthillon,  as  abstracted  in  our  Digest,  draws  atten- 
tion to  a  theory  of  high-frequency  alternators  capable  of 
being  applied  to  radio-telegraphy.  All  of  the  early  radi- 
ation experiments  of  Hertz  were  made  with  free  oscilla- 
tions of  a  few  meters  wave-length,  accompanied  by  fre- 
quencies up  to  hundreds  of  millions  per  second.  Later  on, 
radio-telegraphic  signals  came  to  be  made  with  free  oscil- 
lations of  a  few  hundred  meters  wave-length,  accompanied 
by  frequencies  of  the  order  of  millions  per  second.  Fcs- 
senden  was  the  first  in  this  country  to  point  out  that  great 
advantages  would  be  secured  by  substituting  forced  oscil- 
lations for  free  oscillations.  That  is.  free  oscillations  are 
feeble,  not  only  because  they  have  to  be  separated  by  rela- 
tively long  inactive  intervals  but  also  because  they  are 
necessarily  heavily  damped  by  active  radiation.  If  an 
alternating-current  generator  could  be  hitched  to  the  send- 
ing-station  mast  wire,  so  as  to  be  in  resonance  with  it,  the 
mast  could  be  kept  in  continuous  electric  oscillation  of 
great  radiative  power.  The  change  is  like  replacing  the 
piano  by  the  pipe  organ. 

It  is  well  known  that  when  a  properly  constructed  ring- 
wound  or  delta-wound  three-phase  generator  is  driven  at  a 
fundamental  frequency  of,  say,  60  cycles  per  second,  the 
closed  circuit  of  the  armature  contains  no  resultant  emf  of 
that  frequency,  which  emf  is  taken  off  at  120  deg.  taps. 
Moreover,  there  will  be  no  resultant  harmonic  emf  of  5,  7. 
11,  13,  etc.,  times  the  fundamental  in  the  closed  armature 
circuit.  All  such  harmonics  cancel  out  all  the  way  round  the 
armature,  and  their  instantaneous  sum  is  individually  zero. 
Such  is  not  true,  however,  of  the  triple  or  311-ple  har- 
monics. It  is  well  known  that  the  harmonic  emfs  of  fre- 
quencies of  180,  540,  etc.,  cycles  per  second  do  not  cancel 
out.  but  add  up  and  send  short-circuit  currents  of  those 
frequencies  through  the  winding  of  6o-cycle  machines,  so 
that  such   triple-frequency  harmonics  are  designedly  kept 


small.  Similarly,  a  five-phase  alternator  of  the  ring-wound 
type  and  generating,  say,  a  fundamental  frequency  of  loc 
cycles  per  second  would  send  no  short-circuit  current  oi 
that  frequency  through  the  closed  armature-ring  winding; 
but  the  fifth  harmonic  of  500  cycles  per  second  would  leavt  . 
a  resultant  emf.  If  the  armature  ring  were  opened  at 
some  point  and  taken  to  an  external  circuit,  an  emf  of  500 
cycles  per  second  might  be  looked  for  in  that  circuit,  bu' 
no  emf  of  100  cycles  per  second,  if  the  machine  was  ac- 
curately constructed. 

Proceeding  in  this  way,  if  a  ring-armature  machine 
relatively   high    fundamental    frequency   be   so  built   as  t 
exaggerate  some  high  harmonic  of  that  frequency,  one  cai 
cut  the  ring  and  find  in  the  external  circuit  no  fundamcrr 
frequency,  but  an  augmented  magnitude  of  the  harmr>M 
Consequently,  instead  of  trying  to  suppress  all  harmcn 
and  to  keep  a  pure  sinusoidal   fundamental   frequency, 
is  the  modern  practice  for  energy-transmission  generate 
for  radio-transmission   generators  one  should  seek  to 
velop  a  high  fundamental  frequency,  say  2000  cycles  )• 
second,  and  then  exaggerate  as  much  as  possible  a  pa: 
ticular  glorified  high  harmonic,  say  the  forty-ninth.    Thei 
with  forty-nine  pairs  of  poles,  when  the  ring  armatufe 
opened  at  some  convenient  point,  one  should  find  at  it 
minals  no  resultant  emf  of  2000  cycles  per  second, 
relatively  large  resultant  emf  of  98,000  cycles  per  se 
By  means  of  a  suitably  resonant  circuit,  this  high  frequ 
could  be  still  further  augmented  and  purified.     This 
ciple  of  stimulating  an  inordinately  vicious  high  bar 
illustrates  the  proverb  that  "one  man's  meat  may  be' 
other  man's  poison." 


Electric  Ship  Propulsion 

At  first  thought  to  drive  a  ship  by  means  of  elec 
energy  transmitted  from  generators  to  motors  only 
score    feet   away   would   seem   to   be   a   misapplicatia 
ingenuity,  but  such   is  not  the  case.     Just  at  the  pre 
time  two  good-sized  vessels  are  under  test,  both  equipp 
with  electric  drive  of  different  kinds  and  for  different  p' 
poses.     One  of  them  is  the  United  States  collier  Jupit 
of  which  we  have  already  given  some  account ;  the  oti 
is  the  cargo  boat  Tyncmount.  built  in  England  for  use 
the  Great  Lakes,  as  described  in  this  issue.    Although  ab' 
lutely    different    in    equipment,    both    vessels    disclose  t 
great   fundamental  advantage  of  electric  drive   for  shi 
the  complete  independence  of  engine  speed  and  propel 
speed.     The   ordinary    reciprocating   engine   is  well  fit' 
for  ship  propulsion  so  far  as  its  normal  running  speed  ■ 
concerned.      Its    rotations   fit    very   well    those   of  a  p 
peller  able  to  absorb  the  power  of  the  engine  while  reta 
ing  an  efficient  speed.     In  the  Jupiter  use  is  made  of 
electric  drive  for  the  purpose  of  getting  an  efficient  p ' 
peller  speed,  while  the  power  is  delivered  from  a  tur  • 
generator  running  at  its  most  efficient  speed.    The  trou" 
with  turbine  propulsion  in  ships  generally,  although  it' 
largely  used,  is  that  at  the  speed  of  maximum  efficiency  f 
the  turbine  the  propeller  is  worked  at  an  inefficient  sp< . 
the  most  efficient  speed  for  the  propeller  being  quite 
ferent.     Between  tfte  two  the  losses  are  quite  sufficient' 
justify   the   use  of   electric   drive. 
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The  Tynemount  has  been  equipped  in  an  attempt  to  get 
;st  running  conditions  for  marine  propulsion  out  of  a 
iesel  engine.  Steady  and  fairly  high  speed  in  the  prime 
over  is  required,  while  for  the  most  efficient  use  of  the 
•opeller  in  a  cargo  boat  both  low  relative  speed  and  a 
ifficient  range  of  speed  are  necessary.  A  cargo  boat  is 
3t  ordinarily  a  fast  craft,  and  engines  running  at  several 
jndred  revolutions  a  minute  are  not  best  suited  for  the 
iquirenients.  In  the  Tynemount  the  motive  power  is 
)tained  from  two  six-cylinder  high-speed  Diesel  engines, 
ich  coupled  to  a  three-phase  generator.  The  duplicate 
[uipment  gives,  in  the  first  place,  a  relay  in  case  of  break- 
)wn  and,  in  the  second  place,  an  extremely  simple  and 
genious  method  of  obtaining  reduced  speed  without  loss 
:  efficiency.  The  two  generators,  which  run  at  the  same 
leed,  have  six  and  eight  poles  respectively.  The  propeller 
driven  by  an  induction  motor  having  two  separate 
ator  windings,  one  of  thirty  and  the  other  of  forty 
)Ies.  At  normal  engine  speed  these  relations  give  the 
me  synchronous  speed  of  80  r.p.m.  at  the  motor.  The 
ill-load  torque  of  both  engines  is  available.  When  re- 
iced  speed  is  desired  the  six-pole  generator  is  connected  to 
e  forty-pole  winding  of  the  motor,  and  the  synchronous 
otor  speed  then  drops  to  60  r.p.m.,  at  which  the  propeller 
ves  proper  load  conditions  for  the  single  engine  in  opera- 
Dn.  It  will  be  seen  that  the  conditions  in  the  Tynemount 
(e  radically  different  from  those  found  in  the  Jupiter. 
owever.  the  arrangements  in  each  case  meet  the  require- 
ient  of  high  efficiency  in  the  drive  considered  as  a  whole. 
it  shall  be  very  greatly  interested  in  further  reports  of  the 
itual  results  of  tests  on  both  these  extremely  ingenious 
id  promising  vessels.  The  possibilities  of  the  turbine  ship 
vth  electric  drive,  particularly  for  naval  use,  loom  very 
Ige,  yet  the  oil  engine  deserves  a  good  trial,  and  the  in- 
t'duction  of  the  electric  motor  certainly  serves  to  free  it 
fm  some  of  its  disabilities. 


Indian  Hydroelectric  System 

)i  building  hyilraulic  transmission  plants  there  is  no  end, 
a,',  most  of  them,  to  tell  the  truth,  present  few  features  of 
siking  interest,  so  thoroughly  have  the  apparatus  and 
Thods  been  standardized  within  the  last  few  years.  The 
g'lt  Indian  plant  which  we  describe  this  week,  however, 
isin  exception  to  this  dismal  rule.  It  is  not  only  unusually 
la  e  and  worked  at  the  highest  range  of  voltage  but  it  pre- 
ss s  some  very  unusual  features.  The  objective  point  is 
Bfibay,  and  the  situation  of  the  hydraulic  works  is  on  the 
sIoi'S  of  the  great  coast  range  known  as  the  Western  Ghats. 
Tl'  range  rises  to  a  height  of  some  3000  ft.,  and  rain  fall- 
'njDH  its  western  declivity  runs  directly  seaward.  The 
soiiwest  monsoon  brings  an  enormous  rainfall,  and  it  is 
on  le  basis  of  the  storage  of  this  water  that  the  hydraulic 
sch|ne  has  been  carried  out.  The  rainfall  from  thirty 
yea'  records  on  the  watershed  involved  rises  to  the  pro- 
dig.is  figure  of  nearly  200  in.  The  first  distinguished 
■eaire,  then,  of  this  plant  is  the  storage  during  the  rainy 
sea.'n  of  water  on  so  huge  a  scale  as  to  carry  the  plant  over 
all  e  periods  of  low  water.  At  the  height  of  the  rains 
thesis  ample  power  with  very  little  reliance  on  the  stor- 
agPilut  for  the  most  part  the  artificial  lakes  are  the  source 


of  the  power.  Use  is  made  of  three  lakes  lying  nearly  fifty 
miles  a  little  southeast  of  Bombay.  The  first  and  nearest 
to  the  power  house  is  peculiarly  a  storage  basin  for  the  in- 
equalities of  the  rainy  season.  The  storage  at  this  point 
is  a  little  short  of  500,000,000  cu.  ft.  Back  of  this  minor 
reservoir  lie  two  others.  The  first,  about  35  ft.  higher  in 
level  than  the  smaller  reservoir,  will  impound  more  than 
2,500,000,000  cu.  ft.  The  third  and  greatest  storage  lake 
lies  in  a  valley  with  an  area  of  five  square  miles,  and  the 
storage  when  the  lake  is  full  will  rise  to  the  tremendous 
total  of  7,000,000,000  cu.  ft.  This  is  by  far  the  most  elabor- 
ate and  comprehensive  storage  scheme  with  artificial  lakes 
which  we  remember  as  forming  a  part  of  a  power  develop- 
ment. 

One  of  the  interesting  features  of  the  installation  is  the 
provision  made  for  regulating  the  speed  of  the  wheels  and 
protecting  the  pipe  lines  against  sudden  changes  of  load. 
The  governors  are  of  the  oil-pressure  type  worked  by 
servo-motors  so  closely  set  as  to  limit  the  variation  to  2.5 
per  cent  when  quarter  load  is  thrown  off.  The  feature  of 
the  governors  which  is  of  particular  interest  is  the  provision 
made  for  taking  care  of  both  slow  and  rapid  variations  of 
load.  Slow  variations  are  very  simply  handled  by  a  needle 
valve,  thus  economizing  water  to  the  utmost.  On  the  occa- 
sion of  a  sudden  variation  due  to  loss  of  load  the  servo- 
motor of  the  governor  operates  the  deflecting  nozzle  with- 
out at  once  shifting  its  needle  valve,  and  then  when  the 
nozzle  swings  back  regulation  goes  on  as  before.  All  dan- 
,ger  of  excess  pressure  on  the  pipe  line  is  thus  removed.  In 
case  of  increase  of  load  the  whole  governing  is  quickly 
done  with  the  needle  valve. 

It  should  be  a  matter  of  much  pride  to  American  engi- 
neers that  although  the  hydraulic  equipment  and  gen- 
erators are  of  European  manufacture,  India  had  to  come 
half  around  the  world  to  get  the  100,000-volt  transformers 
and  switch  gear  of  American  manufacture.  The  transmis- 
sion line,  too,  although  not  supplied  from  our  own  country, 
bears  the  American  earmarks,  towers  66  ft.  high  on  500-ft. 
spans  with  suspension  insulators.  The  receiving  station  is 
on  the  island  of  Bombay  and  is  another  monument  to  Amer- 
ican enterprise  in  transformer  and  switchboard  construc- 
tion. The  switch-gear  equipment  is  very  thoroughly  worked 
out  with  all  the  modern  devices  for  safety.  The  market  for 
the  energy  is  very  largely  the  cotton  mills,  where  there  are 
more  than  40,000  looms  and  some  3,000,000  spindles.  Up  to 
the  present  these  have  been  operated  by  isolated  steam 
plants  calling  for  100,000  hp.  Now  the  electrically  trans- 
mitted energy  from  the  hills  will  be  available  for  all  of 
them.  The  system  of  drive  which  has  been  adopted  in  the 
mills  is  the  group  drive  which  simplifies  the  motor  service. 
The  motors  themselves,  being  fairly  large,  are  mostly  wound 
for  2000  volts,  although  some  500-voIt  machines  are  in  use. 
Energy  is  sold  at  1.65  cents  per  kw-hr.  when  the  electric  in- 
stallation is  wholly  ])rovided  by  the  supply  company  and  at 
1.5  cents  per  kw-hr.  when  the  mills  furnish  their  own  motors 
and  equipment  aside  from  the  main  transformers.  Such 
prices  look  remunerative,  even  considering  the  great  cost 
of  the  enterprise.  Such  are  the  main  points  of  one  of  the 
most  striking  of  recent  hydraulic  installations.  Our  read- 
ers will  find  its  details  well  worth  study. 
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Activities  and   Events  in   the  Electrical   Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Boston    Electrical    Contractors    Plan    Get-Together 
Meetings 

I'he  IClectncal  (.  ontractors'  Association  of  (irealcr  iios- 
ton  is  planning  for  the  coming  winter  a  scries  of  "get- 
together"  meetings  along  educational,  social  and  co-opera- 
tive lines.  The  first  meeting  was  scheduled  for  Nov.  5,  the 
speaker  assigned  being  Mr.  Alfred  L.  Cutting,  manager  of 
the  Sheldon  School  of  Scientific  Salesmanship,  Boston. 
The  topic  announced  was  "The  Development  of  Human 
Efficiency."  and  more  than  300  tickets  were  issued  by  the 
association,  whose  members  employ  several  hundred  wire- 
men  and  helpers. 

Electrical  Inspection  for  Kentucky  Towns 

The  Kentucky  Actuarial  Bureau,  of  Louisville,  Ky.,  an 
institution  of  the  insurance  companies  doing  business  in 
the  State,  has  organized  a  department  of  electrical  inspec- 
tion with  Mr.  George  W.  Gano  as  superintendent.  Mr. 
Gano,  who  took  charge  Nov.  1,  was  formerly  with  the  in 
surance  firm  of  Marsh  &  McLennon,  Chicago.  Inspectors 
under  the  new  department  are  stationed  at  Lexington. 
Covington  and  Owcnsboro.  and  with  the  aid  of  the  men  in 
the  Louisville  office  will  cover  the  entire  State.  Mr.  Clem 
E.  Wheeler,  manager  of  the  bureau,  reports  that  in  Ken- 
tucky educational  work  to  show  the  public  how  to  protect 
its  property  from  electrical  hazards  has  been  badly  needed. 
Every  town  inspected  will  hereafter  have  special  atten- 
tion  from  an   electrical   standpoint. 


Water-Power  Development  on  Skagit  River 

The  Secretary  of  Agriculture  has  just  granted  to  the 
Skagit  Power  Company  a  permit  for  the  development  of 
two  water-power  sites  on  the  Skagit  and  Cascade  Rivers 
in  Skagit  County,  Washington,  within  the  Washington  na- 
tional forest.  It  is  stated  by  officials  of  the  company  that 
'construction  work  on  the  Skagit  project  will  be  commenced 
within  a  comparatively  short  time.  The  construction  will 
consist  of  a  concrete  diverting  dam,  50  ft.  in  height,  a  tun- 
nel conduit  about  3.7  miles  in  length,  and  a  power  house 
on  the  Skagit  River  about  125  miles  from  Seattle.  In  de- 
veloping power  from  the  Cascade  River  the  flow  will  be 
diverted  by  a  concrete  dam  having  a  height  of  20  ft.  and  a 
maximum  length  of  about  200  ft.  A  flume  and  tunnel  will 
carry  the  water  a  distance  of  approximately  6  miles  to  the 
propo.sed  power  house. 


out  this  important  work.  llic  prupuscd  nivcsiigation  wi 
incluile  an  inquiry  into  the  factors  concerned  in  the  pre 
duction  of  wealth,  the  methods  by  which  the  wealth 
duced  is  distributed  among  the  several  factors  engage 
its  production,  and  the  effect  of  the  existing  condition 
the  first  two  items  on  industrial,  social  and  indivi| 
progress. 


National  Industrial  Survey 

The  National  Civic  l-'edcration.  through  its  industrial 
economics  department,  has  decided  to  undertake  a  survey 
of  the  industrial  and  social  situation  in  this  country,  with 
a  view  to  ascertaining  whether  or  not  recent  decades  have 
produced  progress  or  retrogression.  One  of  the  features 
10  be  included  in  this  work  will  be  an  examination  of  the 
principles  iavolved  in  the  movement  for  the  abolition  of 
private  ownership  in  the  means  of  production  and  distri- 
bution of  wealth.  An  advi.sory  council  of  well-known  men 
and  women  from  all  parts  of  the  country  is  to  aid  in  carrying 


Proposed  Rate  Reduction  in  Chicago 

Present  electric-lighting  rates  in  Chicago  arc  based 
maximum   taritif  of    10  cents   per   kw-hr.   and   a   secon 
rate  of  5  cents.     As  the  result  of  the  rate  investigatiD 
the    Commonwealth    Edison    Company   carried   on   by 
City  Council  committee  on  gas,  oil  and  electric  light,! 
Ray  Palmer  has  found  that  a  reduction  amounting  to 
$636,000  a  year  can  be  made.     Mr.  Palmer  has  pro^ 
that  this  surplus  be  distributed  by  the  establishment 
tertiary  or  third  rate,  so  that  the  standard  rates  wou 
10  cents  primary,  5  cents  secondary  and  3  cents  ter 
The  company  denies  that  the  city  has  the  right  to  reg 
its  rates,  but  nevertheless  has  been  discussing  the 
with   Mr.   Palmer  and  the  City  Council  committee, 
seems  probable  that  an  agreement  will  be  reached, 
on   the   basis  proposed  or  by   making  the  tertiary 
cents  instead  of  3  cents. 


Investment  Bankers  at  Chicago 

The  second  annual  convention  of  the  Investment 
ers"  Association  of  America,  held  at  the  Blackstone 
in  Chicago  on  Oct.  28-30,  was  a  well-attended  and  su 
ful  affair.     Considerable  attention  was  paid  to  papen 
discussions   relating   to   the   public   utilities   sccuritie 
financial  problems.     The  committee  on  public  servic 
porations,  of  which   Mr.   George  W.   Kentlrick,  of 
Clark  &  Company,  Philadelphia,  was  chairman,  pre 
a  very  brief  survey  of  the  conditions  of  state  regulati 
public  utilities  in  this  country.     It  was  stated  that 
are   commissions   in   twenty-four   states.     The   repor 
non-committal,   saying  that   it  was  still  too  early 
on  the  final  result  of  the  work  of  these  state  coramil 
The  committee  has  made  a  compilation  of  the  laws  i 
various  states  having  public-utility  commissions. 

Mr.   Samuel  InsuU.  of  Chicago,  gave  an  interestiagi| 
dress   on   "Electrical    Securities."      He    explained    tO  | 
bankers  his  ideas  of  the    proper    method    of    condu 
electric-service    utilities   and   said   that    the   item  of 
mount  importance  to  them  in  considering  the  securiti 
the  development  of  the  selling  organization  of  the 
ing  company.     His  main  message  was  to  say  that 
ers  and  |)ublic  service  operators  make  a  very  great  ibU| 
in  opposing  state  regulation  of  public  utilities. 

Mr.   Delos  A.   Chappell,   of  Los  Angeles,  read  a  pJ 
on    "The    Financing    and    Development   of  Hydroele| 
Power."     He  described  the  hydroelectric  situation  in 
fornia   from  the  financial  point  of  view,  and  said  th  \ 
that  State  the  water-powers  developed  are  rated  at  'i|L., 
500,000  hp.     These  are  "ow  owned  by  large  corporal^' 
and  about  700,000'  hp  is  awaiting  development.    Marjl 
those  which   remain  must  wait  until  there  is  such  aiC 
crease  in  demand  as  will  justifv  the  increased  cort  pen! 
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t  horse-power  development.  Ihe  water-power  develop- 
ent  in  California  to-day  is  equal  to  about  i  hp  per  each 
X  inhabitants.  Mr.  Chappell  urged  more  rational  nieth- 
is  of  financing  than  those  at  present  in  vogue.  He  be- 
eves that  first-mortgage  bonds  should  be  issued  under 
hat  is  termed  an  open-end  or  indeterminate  mortgage, 
his  avoids  the  objection  of  making  a  large  issue  long  be- 
)re  the  proceeds  are  required.  Bonds  may  be  issued  from 
;ar  to  year  during  the  full  period  covered  by  the  indenture. 

Mr.  John  E.  Oldham,  of  Merrill,  Oldham  &  Company, 
oston,  read  a  paper  on  "Public  Utility  Bonds,"  in  which 
i  showed  by  comparison  with  other  forms  of  investment 
le  stability  and  desirability  of  this  form  of  securities.  Mr. 
Idham  said  that  good  public-utility  bonds  are  first-class 
;curities  for  investors. 

Mr.  George  B.  Caldwell,  of  the  Continental  and  Com- 
ercial  Trust  and  Savings  Bank,  Chicago,  was  re-elected 
resident  of  the  association. 

At  the  closing  banquet  Mr.  James  J.  Hill,  St.  Paul, 
ttered  a  note  of  warning  in  relation  to  almost  unlimited 
)nd  issues.  He  said  that  there  should  be  less  spending 
)r  purposes  that  can  wait  and  less  borrowing  on  any 
irms.  The  country,  he  declared,  is  waterlogged  with 
)nds  and  confidence  cannot  be  restored  until  the  name 
bond"  has  gone  back  to  something  of  its  old  standard. 


nternational  Society  for  Study  of  Radio-Telegraphy 

.\t  a  meeting  in  Brussels  on  Oct.  13  a  "Conmiission  In- 
•rnationale  Scientifique  de  Telegraphic  sans  Fil"  was 
itablished  for  the  scientific  study  of  radio-telegraphic 
aves  and  their  phenomena.  The  president  is  Mr.  W  . 
',iiddcll,    of     London ;     the    secretary,     M.     Robert    Gold- 

hmidt.  of  Brussels;  the  vice-president.  Prof.  W.  Wien, 
Jena. 

On  and  after  Jan.   i,  J914,  at  least  until  March   i.   1914, 

rtain  test  messages  will  be  sent  from  a  station  in  Brus- 
i  !s  at  hourly  intervals,  on  a  wave  length  of  3300  m.   Check 

S'asurements    of   the    wave    frequency,    group    frequency, 
wer  and   other   details   will    be   made    and   recorded    at 
ussels.    Observers  are  invited  to  measure  these  signals, 
«i  often,  and  at  as  many  different  places,  as  possible.     It 
i  hoped   that   national   committees   may   be    regularly    ap- 
liiled  to  co-operate  in  the  movement,  the  objects  of  which 
increase    the    knowledge    of    electric    radiation    and 
■ilogy. 
'  ■    distance    from    Brussels    to    New    York    is    in    the 
"  :Mjorhood  of  4000  statute  miles,  and  to  Chicago  about 
'0  that  the   signals  which  one  can  hope  to  receive 
country  from  Brussels  are  likely  to  be  very  weak. 
IT,   if  the   limiting  distance   at   which   these   signals 
detected   is  determined    in    America,   tliat    fact   will 
■iu'nificance  and  utilitv. 


|Electrical  Day  at  Dallas,  Tex.,  to  Be  Made 
Permanent  Feature 

ch  success  attended  Dallas'  Electrical  ETay,  held  Oct. 
connection  with  the  Texas  State  Fair,  that  the  fea- 
|is  to  be  continued  as  a  permanent  annual  celebratibn. 
ng  the  morning  special  trains  brought  hundreds  ol 
IKcal  men  into  Dallas  from  all  parts  of  the  State,  but 
avian  parade  in  the  evening,  with  its  illuminated  floats, 
torches  and  weird  decorations,  proved  to  be  the 
of  the  day.  Prominent  in  the  procession  were  the 
"oa  of  the  Dallas  Electric  Light  &  Power  Company,  re- 
pro'cing  the  throne  of  "Queen  Electricity":  the  South- 
wss  General  Electric  Company,  showing  an  electrically 
'•ghid  skyline  of  Dallas,  and  the  Albright  Electric  Corn- 
pan  which  received  first  prize.  An  early  hor.se-car  with 
''■^    l-time  driver  was  exhibited  by  the  Dallas   Consoli- 


dated Electric  Street  Railway  Company.  Mr.  R.  W.  Van 
Valkenburgh,  grand  marshal,  was  assisted  by  .Mr.  Leon 
Taylor,  chairman  of  the  parade  committee,  and  Messrs. 
S.  W.  Davis,  M,  F.  Sterett  and  W.  J.  Drury,  marshals. 

Following  the  parade  a  Jovian  rejuvenation  was  held  at 
which  sixty-nine  candidates  were  initiated  into  the  order. 
The  degree  team,  which  occupied  a  float  in  the  procession, 
was  made  up  as  follows:  R.  S.  Wakefield,  Waco,  Jupiter; 
F.  G.  Caldwell,  Houston,  Neptune;  E.  F.  Hall,  Houston, 
Pluto;  Tom  A.  Hunter,  Dallas,  Hercules;  R.  R.  Farry, 
Dallas,  Mars;  E,  A,  Abbott,  Dallas,  Apollo;  W.  B.  Head, 
Dallas,  Vulcan;  W.  J.  Drury,  Dallas,  Mercury;  C.  W. 
Thompson,  Dallas,  Avrenim,  and  B,  Nehns,  Fred  L,  War- 
ner, Leon  Taylor,  R,  W.  Abright  and  Arthur  Z.  Barnes, 
imps. 

At  the  joviation  which  followed  the  rejuvenation  Mr. 
C.  W.  Hobson  acted  as  toastmaster,  and  those  who  made 
addresses  were  Messrs,  R.  W.  Van  Valkenburgh,  R.  B. 
Stichter,  J,  E,  Farnsworth.  Edward  T,  Moore,  W.  W. 
Lowe  and  R.  W.  .Abright. 


Electric  Automobile  Salon  at  Boston 

.\t  a  meeting  of  the  Electric  Motor  Car  Club  of  Boston 
Xov.  3  President  Day  Baker  announced  that  the  first  elec- 
tric pleasure-car  salon  to  be  held  on  a  large  scale  in  this 
country  will  be  opened  at  the  Copley-Plaza  Hotel,  Boston, 
Nov.  17,  under  the  auspices  of  the  club  with  the  co-opera- 
tion of  the  Boston  Edison  company.  In  the  ballroom  of  the 
hostelry  will  be  held  an  exhibition  of  the  latest  pleasure 
cars  on  a  plane  calculated  to  appeal  to  the  society  man  and 
woman.  An  admission  charge  of  $1  will  be  made  to  keep 
the  display  and  its  attendance  within  close  lines  of  interest, 
although  a  number  of  complimentary  invitations  will  be 
issued  by  the  pleasure-car  dealers  of  Boston  and  by  leading 
central-station  organizations  in  the  metropolitan  district. 
Mr.  Herbert  W.  Moses  will  be  supervisor  of  committee 
work,  and  the  chairmen  of  the  various  committees  are: 
Exhibition,  Mr.  W.  H.  Francis;  publicity,  Mr.  L.  D.  Gibbs ; 
printing,  Mr.  .Albert  Weatherby;  reception,  Mr,  C.  J. 
Hatch:  finance,  Mr.  J.  S.  Codman  ;  signs,  Mr.  I..  R.  Wallis  : 
music,  Mr.  J.  S.  Codman;  police  and  parking,  Mr.  C,  F. 
Smith,  and  invitations,  Mr.  O.  G.  Draper.  In  addition  to 
the  exhibits  within  doors  effort  is  being  made  to  secure 
special  parking  facilities  for  electric  automobiles  in  the 
Copley  Square  di.strict  during  the  salon,  which  will  close 
on  Nov.   iq. 

Boston-New  York-Chicago  Electric  Automobile  Run 

What  was  perhaps  the  longest  continuous  trip  ever  made 
'  in  an  electric  vehicle  came  to  an  end  Oct.  31,  when  Col. 
E.  W.  M.  Bailey,  general  manager  of  S.  R.  Bailey  &  Com- 
panyl,  of  Amesbury,  Mass.,  arrived  in  Chicago  in  a  Bailey 
roadster  after  a  1300-mile  tour  from  Boston  and  New  York. 
The  car  was  equipped  with  a  General  Electric  motor  and 
sixty  cells  of  A-6  Edison  battery. 

The  travelers  left  New  York  City  Sunday,  Oct.  19,  and 
during  nearly  the  entire  journey  to  Chicago  the  weather 
was  unfavorable,  high  winds,  heavy  rainstorms,  snow 
flurries  and  muddy  roads  being  encountered.  The  trip  was 
completed  with  no  accident  to  the  car  nor  failure  of  any 
part.  While  some  of  the  days'  runs  were  short  and  the 
speed  slow,  no  better  progress  could  have  been  made  with  a 
gas  car.  The  car  was  mired  four  times,  but  came  out 
under  its  own  power  in  every  case  but  one,  when  it  ran 
off  an  embankment  in  the  dark.  Colonel  Bailey  reported 
that  had  weather  conditions  been  good  the  run  could  easily 
have  been  made  at  an  average  speed  of  150  miles  a  day. 
As  it  was,  the  average  running  speed  up  to  Cleveland  was 
better  than  18  miles  an  hour. 

Colonel  Bailey  was  the  guest  of  the  Chicago  Section  of 
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tile  Electric  Vehicle  Association  at  luncheon  at  the  Chi- 
cago Athletic  Club  on  Nov.  i  and  gave  a  graphic  account 
of  his  trip.  The  distance  covered  by  tiie  car  from  Boston  to 
Cliicago  was  almost  exactly  1300  miles.  Central-station 
men  were  found  to  be  uniformly  courteous  and  obliging, 
but  the  charging  facilities  required  were  not  always  avail- 
able without  making  special  arrangements.  In  one  case  the 
vehicle  was  charged  at  a  sawmill,  and  in  another  it  was 
necessary  to  start  up  a  1200-lip  engine  in  order  to  drive  an 
exciter  to  get  about  12  hp  of  energy  into  the  little  car.  .At 
Schenectady  the  car  was  charged  from  a  mercury-arc  recti- 
fier using  the  new  porcelain-lined  iron  tube. 

The  lessons  of  the  journey  seem  to  be  that  the  electric 
vehicle  is  ready  for  touring,  but  that  sellers  of  electricity 
should  provide  suitable  charging  means  to  meet  the  de- 
mands of  electric  tourists,  which  are  rather  more  exacting 
than  those  of  the  operators  of  local  electric  cars.  Facili- 
ties ranging  from  40  amp  to  200  amp  should  be  sufficient 
for  all  requirements. 

Instability  of  Electric  Circuits 

Following  a  practice  of  several  years'  standing  Dr.  C.  P. 
Steinmetz,  of  Schenectady,  gave  his  annual  lecture  in  Chi- 
cago on  Oct.  29  before  a  joint  meeting  of  the  Chicago 
Section  of  the  American  Institute  of  Electrical  Engineers 
and  the  Electrical  Section  of  the  Western  Society  of 
Engineers.  Mr.  R.  F.  Schuchardt  presided  and  presented 
Mr.  L.  A.  Ferguson,  past-president  of  the  American  Insti- 
tute of  Electrical  Engineers,  who  introduced  the  speaker 
of  the  evening.  Among  other  things.  Mr.  Ferguson  men- 
tioned Dr.  Steinnietz's  versatility  and  alluded  to  his  recent 
activity  in  public  alYairs  and  his  candidacy  for  president 
of  the  Common  Council  of  Schenectady. 

Acknowledging  the  hearty  applause  of  the  large  audience 
present,  the  lecturer  announced  as  his  subject  "Instability 
of  Electric  Circuits."  He  discussed  various  situations 
where  conditions  of  instability  make  themselves  felt  in  elec- 
tric circuits.  Three  main  types  of  instability  may  be  dis- 
tinguished: First,  the  transients  of  readjustment  to 
changed  circuit  conditions;  second,  unstable  electrical 
equilibrium,  or  the  condition  by  which  the  effect  of  a 
cause  increases  the  cause,  and,  third,  permanent  instability 
resulting  from  a  combination  of  circuit  constants  which 
cannot  co-exist. 

The  closing  of  a  switch  gives  an  example  of  transient 
instability  in  electric  circuits.  Transients  intervene  for  a 
limited  period,  usually  of  very  short  duration,  between 
periods  of  stationary  conditions.  The  phenomena  of  these 
transients  have  been  investigated  to  a  large  extent,  but 
often  by  the  use  of  the  constants  of  the  "phantom"  circuit. 
Theoretical  constants  are  not  always  the  constants  of 
actual  circuits.  An  allowance  should  be  made  for  this  fact. 
For  instance,  if  voltage  is  suddenly  thrown  on  a  line  the 
wave  at  the  beginning  has  a  very  steep  front.  Theoreti- 
cally this  steepness  remains  the  same  throughout  the 
progress  of  the  wave  over  the  line,  but  in  practice  this  is 
not  the  case.  Oscillations  in  cables  die  out  more  rapidly 
than  the  equations  show.  There  is  a  wide  field  for  inves- 
tigation of  these  transient  phenomena. 

The  second  class  of  unstable  conditions,  said  Dr.  Stein- 
metz, includes  conditions  where  there  is  an  unstable  elec- 
trical equilibrium.  If  the  effect  brought  about  by  a  cause 
is  such  as  to  oppose  or  reduce  the  cause,  the  effect  must 
limit  itself  and  finally  stability  will  be  reached.  If,  how- 
ever, the  effect  brought  about  by  a  cause  increases  the 
cause,  the  effect  will  continue  with  increasing  intensity; 
that  is,  instability  results.  This  principle  applies  not  only 
to  electrical  phenomena  but  to  all  other  physical  phenomena. 
The  speaker  discussed  unstable  equilibrium  as  shown  in 
variations  of  load  and  speed  in  the  operation  of  various 
types  of  electric  motors.  In  most  cases  electric  circuits  are 
stable,  but  there  may  be  unstable  circuits.     Probablv  the 


most  important  case  of  unstable  electric  equilibrium  i; 
afforded  by  circuits  containing  an  electric  arc.  This 
characteristic  is  determining  in  the  stability  of  arc-lain| 
circuits  and  machinery  and  is  possibly  responsible  lor  more 
instability  in  electric  circuits  than  any  other  phenomenon 

Circuits  with  permanent  and  inherent  instability  were  th( 
third  class  considered.  As  an  illustration  an  ungroundei 
high-potential  single-phase  transmission  line  was  consid 
cred.  Assuming  that  a  ground  is  brought  near  one  end  o 
the  line  but  within  striking  distance  of  the  voltage  ti 
ground,  a  discharge  is  supposed  to  occur  over  some  con 
ductor,  as  by  the  puncture  of  a  line  insulator.  Such 
unstable  circuit  gives  a  continuous  series  of  successive 
charges. 

Dr.  Steinmetz  illustrated  his  lecture  with  diagrams  an 
devoted  a  considerable  portion  of  his  time  to  a  consider.! 
tion  of  the  conditions  of  cumulative  oscillation  known 
the  hunting  of  synchronous  machines.     In  the  synchrony 
motor  the  torque  is  not  a  function  of  the  speed  but  is 
function  of  the  relative  position  of  the  rotor  to  the  in 
pressed    frequency.      If   the    average    synchronizing   powc 
resulting  from  the  lag  of  the  synchronizing  force  behin   ; 
the  position  exceeds  the  average  damping  power,  huntin  1 
results.     The   condition  of  stability   of  the   synchronizir  || 
machine  is  that  the  average  damping  power  shall  excec  i 
the  average   synchronizing  power.     The  more  this  is  tl  | 
case   the   more   stable   is   the   machine ;   that   is,   the  moi  I 
rapidly  the  transient  oscillation  of  readjustment  to  changi 
circuit  conditions  dies  out. 


Accidentally  Opened  Valve  Wrecks  12,000-Hp 
Power  Plant 

An  accidentally  opened  valve  on  the  steel  penstock 
plying  water  under  450-ft.  head  to  turbines  being 
in  the  12,000-hp  Pioneer  Power  Station  of  the  Utah 
&  Railway  Company  at  Ogden,  Utah,  on  Oct.  26,  bu 
out   the   loaded  machinery,   flooded  the   plant   and 
away  portions   of  the  brick  curtain   w-alls.     A  large 
tion  of  Ogden  was  thrown  into  darkness  for  several  ! 
and  street-car  service  was  stopped. 

Two  addition  S.  Morgan-Smith  3750-hp  Francis 
bines  had  just  been  installed  by  the  Lynch-Cannon 
neering  Company.  These  turbines  are  supplied  throu 
72-in.  steel  penstock  with  24-in.  double-faced  Rensselj| 
motor-operated  valves  at  the  turbines.  Each  face  was  11 
in.  thick,  heavily  ribbed.  The  36-in.  draft  tube  elbow  III 
been  removed  from  one  of  these  turbines  for  inspectii| 
The  24-in.  motor-operated  valve  opened,  allowing 
water  to  rush  past  the  wicket  gates.  This  water  cut 
power  from  the  motors  which  operated  the  valve,  and  w( 
great  difficult  it  was  closed  by  hand.  However,  the  ri' 
of  water  carried  away  the  rear  half  of  the  double  valve  .1 
the  front  piece  closed,  holding  the  pressure  for  one  minr . 
then  it  gave  w-ay,  allowing  the  full  flow  through  the  24  ^ 
opening  to  continue  for  five  hours,  flooding  the  plant 
burning  out  the  loaded  machinery. 

The  main  intake  pipe  was  protected  by  a  Builders'  IJ 
Foundry  42-in.  valve.  The  seat  of  this  valve  was  a  bfoj 
ring,  which  by  some  unknown  means  was  broken 
blocked  the  valve,  allowing  it  to  close  about  one-half. 
main  72-in.  steel  pipe  was  protected  by  a  72-in.  ' 
operated  by  hydraulic  pressure.  This  valve  closed  1 
the  pressure  became  balanced,  leaving  an  opening  of  al^ 
12  in.  No  hand  valve  being  provided  at  this  place,  « 
main  intake  valve  at  the  head  of  the  6ooo-ft.  wood-si « 
pipe  was  closed  by  hand,  requiring  two  and  one-half  hos. 
The  motor  operating  this  valve  was  cut  off. 

The  station  building  is  a  steel-frame  fireproof  strur  < 
having  brick  curtafii  walls.  All  steel  work  and  foundat  w 
are  intact.  Xo  accurate  estimate  of  the  loss  can  be  s- 
termined  at  the  present  time. 
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State  Commissioners  on  Telephone  Rates  and 
Service 

At  a  meeting  of  the  National  Association  of  Railway 
jmmissioners,  held  in  Washington  from  Oct.  28  to  31,  a 
port  was  made  by  a  committee  on  telephone  and  telegraph 
tes  and  service. 

The  report  gives  instances  of  telephone  rates  in  cities 
here  competitive  conditions  exist  and  also  where  monopoly 
inditions  prevail  and  states  that  scientific  rate-making  has 
)t  been  developed.  Without  question,  the  report  continues, 
impctition  has  been  the  means  of  the  public  receiving 
rvice  at  a  lower  cost,  but  this  does  not  necessarily  mean 
at  the  rates  are  either  reasonable  or  remunerative.  Many 
impanies  have  entered  the  field  of  competition  with  low 
.tes  and  in  a  short  time  found  it  necessary  to  get  nearer 
e  plane  of  their  competitor,  or,  in  some  cases,  the  com- 
:titor  has  met  the  lower  rate,  this  nearly  always  resulting 
a  consolidation  of  the  two  plants  within  a  short  period 
'  time.  A  remedy  for  these  conditions  is  being  sought  by 
)th  the  public  and  the  utility  operators.  There  can  be  no 
lestion  that  duplicate  plants  in  the  same  city  are  a  waste 
:  money  and  a  public  burden.  State  control  of  such  utili- 
55  offers  the  best  remedy  for  these  conditions.  Govern- 
ent  control  has  not  proved  entirely  successful.  For  ex- 
nple,  the  Japanese  government  had  on  March  31,  1911, 
;,ooo  persons  on  the  waiting  list  for  telephone  service, 
here  are  now  twenty-eight  states  exercising  control  over 
lephone  utilities. 

The  question  of  establishing  a  scientific  basis  for  tele- 
lone  rates  is  worthy  of  very  deliberate  consideration.  Of 
e  suggested  bases  of  present  worth  or  depreciated  value, 
)ok  value  or  replacement  cost,  the  one  that  is  receiving 
ost  favorable  consideration  generally  at  this  time  is  the 
:5t-named.  However,  the  committee  deemed  it  best  to 
frain  from  making  specific  suggestion  and  left  the  matter 
(en  for  general  discussion  or  a  specific  report  to  be  made 
\  a  special  committee.  The  committee  had  little  to  say 
tative  to  telegraph  rates  and  service  further  than  that 
'.)m  investigation  there  was  apparently  less  complaint 
Jiinst  this  utility  than  against  any  other. 


Issenden    Wireless  Patents   Upheld   by  Court  of 
Appeals 

11  a  lengthy  but  exceedingly  interesting  opinion  handed 
J.n  on  Oct.  20  by  the  United  States  Circuit  Court  of 
A)eals  for  the  Third  Circuit,  in  the  patent  infringement 
ci;  of  the  National  l^lectric  Signaling  Company  et  al. 
v;  the  Telefunken  Wireless  Telegraph  Company  of  the 
Uted  States,  written  by  Justice  Buffington,  the  Fessenden 
Uted  States  patents  Nos.  918,306  and  918,307  were  up- 
ht.  These  patents  cover  a  method  of  wireless  signaling 
an  apparatus  therefor,  employing  group  impulses  hav- 
in;  a  group  frequency  higher  than  commercially  used 
altnating  currents,  but  within  the  limits  of  audition.  At 
thi  same  time  Fessenden's  United  States  patent  No. 
92';7I,  relating  to  means  for  tuning  the  circuits  of  wire- 
lesiapparatus,  was  held  to  be  void  for  lack  of  inventive 
no^lty. 

e  present  case  came  up  on  appeal  from  the  United 
StSs  Di.strict  Court  for  the  Eastern  District  of  Penn- 
sylmia,  where  the  plaintiffs  lost.  The  decision  of  the 
low-  court  is  now  reversed,  and  the  case  is  remanded  for 
a  nv  decree  in  accordance  with  the  finding  of  the  higher 
•^O"    and  also  ordering  an  accounting. 

primary   object   of   the    invention    described   in    the 

'  ssenden  patents  first  named,  for  which  applications 
"cr  filed  respectively  on  July  I,  1907,  and  Aug.  25,  1908, 
''othissued  on  April  13,  1909,  was  the  prevention  of  at- 
'""■^eric   disturbances    in   wireless   signaling.     The   prior 

nsisted  of  employing  a  spark  frequency  correspond- 


ing to  an  exciting  current  having  a  periodicity  of  60  cycles 
per  second,  or  120  sparks  per  second.  Under  such  condi- 
tions the  interferences  caused  by  atmospheric  disturbances 
or  lightnmg  were  very  troublesome  and  frequently  made 
receivmg  impossible.  That  is  to  say,  such  disturbances 
excited  the  leceiving  circuit  and  interfered  with  the  audi- 
tion of  received  impulses  from  the  sending  station. 

Blondel,  in  patent  No.  824,682,  described  an  attempted 
means  of  overcoming  such  troublesome  effects  by  employ- 
ing a  higher  spark  or  group  frequency  in  conjunction  with 
a  tuned  receiving  circuit,  but  such  means  were  found  by 
experiment  to  be  unsuccessful.  Fessenden  was  the  first  to 
make  practical  use  of  Lord  Rayleigh's  discovery,  in  which 
he  claims  to  have  been  a  co-discoverer,  that  the  human  ear, 
instead  of  being  uniformly  sensitive  to  a  wide  range  of 
disturbing  frequencies,  reaches  a  peak  or  maximum  of 
sensitiveness  at  about  920  impulses  per  second,  decreasing 
rapidly  with  frequencies  above  or  below  this  limit.  Ac- 
cordingly he  employed  a  correspondingly  high  spark  fre- 
quency, but  coupled  it  with  an  ordinary  untuned  receiver 
and  relied  upon  the  natural  or  physiological  selective  power 
of  the  human  ear  to  distinguish  the  radio  signals  from  the 
atmospheric  disturbances  which  had  hitherto  been  so 
troublesome. 

As  the  testimony  abundantly  showed,  his  method  was 
highly  successful,  and  whereas  the  extraneous  disturb- 
ances' could  be  heard  in  the  receiving  telephone  as  before, 
the  shrill  pitch  of  the  new  signals  proved  to  be  highly 
penetrating  and  easily  distinguished  even  in  the  presence 
of  disturbances  of  greater  volume  than  the  signals  them- 
selves. An  exceedingly  interesting  account  was  presented 
in  evidence  describing  the  first  transmission  of  such  sig- 
nals of  high  group  frequency  from  the  Brant  Rock  (Mass.) 
station  during  the  night  of  Dec.  11,  1905,  and  their  re- 
ceipt by  an  operator  at  San  Juan,  Porto  Rico,  who  re- 
ported the  matter  to  the  Bureau  of  Equipment  of  the 
United  States  Navy.  The  bureau  undertook  at  once  an 
investigation  to  determine  the  source  and  character  of 
these  new  and  novel  signals,  finally  locating  the  station 
whence  they  emanated.  The  commercial  value  of  high- 
frequency  spark  signaling  was  attested  both  by  several 
well-known  experts  and  a  number  of  radio-operators.  It 
was  also  shown  that  whereas  a  tuned  receiver  would  re- 
spond at  its  natural  frequency  when  excited  by  atmos- 
pheric disturbances  and  thus  interfere  with  signaling,  an 
untuned  receiver  when  thus  disturbed  would  enable  the 
operator  to  distinguish  sharply  between  the  noise  or  dis- 
turbance caused  by  atmospheric  discharges  and  the  char- 
acteristic high  shrill  pitch  of  the  incoming  signals,  thus 
clearly  establishing  the  value  of  Fessenden's  combination 
of  high  spark  frequency  at  the  sending  station  and  an  un- 
tuned receiver  at  the  receiving  station. 


Saturating  the  Dollar  with  Energy 

Mr.  Samuel  Insuil,  president  of  the  Commonwealth  Edi- 
son and  Middle  West  Utilities  Companies  of  Chicago,  ad- 
dressed the  convention  of  the  Investment  Bankers'  Associ- 
ation of  America  in  that  city  on  Oct.  30,  his  subject  being 
"Electrical  .Securities." 

Early  in  his  remarks  Mr.  InsulI  made  the  point  that  there 
are  two  classes  of  engineering  influencing  the  electric-serv- 
ice industry.  One  is  the  mechanical  and  electrical  engi- 
neering— that  is,  the  engineering  construction — and  the 
other  is  first-class  selling  engineering.  Referring  to  the 
first  classification  he  exhibited  curves  to  show  the  remark- 
able improvement  in  reduction  of  operating  cost,  compar- 
ing the  relation  of  pounds  of  coal  consumed  to  kilowatt- 
hours  generated.  From  1900  to  1904  the  ratio  of  coal  con- 
sumed in  Chicago  central  stations  to  kilowatt-hour  output 
was  almost  constant,  but  since  then  there  has  been  a  steady 
drop  in  the  amount  of  coal  necessary  to  produce  a  kilowatt- 
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hour.  Only  about  40  per  cent  of  the  coal  burned  per  unit 
generated  ten  years  ago  is  now  required  for  the  same  out- 
put. To  illustrate  the  engineering  of  selling,  the  speaker 
referred  to  a  diagram  showing  that  from  1896  to  1912  the 
business  of  the  Commonwealth  Edison  Company  had  grown 
from  about  $1,000,000  a  year  to  about  $16,000,000,  the  lat- 
ter figure  being  divided  into  $8,000,000  for  lighting,  a  little 
more  than  $4,000,000  for  industrial  motor  service  and  a  lit- 
tle less  than  $4,000,000  for  energy  for  transportation  pur- 
poses. Curves  were  also  given  to  show  the  reduction  in 
rates  for  electrical  energy  in  Chicago.  Improvements  in 
lamp  efficiency  helped  decrease  the  cost  of  electric  light. 

^l^.  Insull  spoke  of  his  work  of  the  last  ten  years  in 
relation  to  the  wholesaling  of  entrgy  in  very  large  quan- 
tities, and  he  described  the  fight  that  has  been  made  and 
is  still  being  made  to  fill  up  the  valleys  in  the  load  curve. 
Backed  by  the  courage  of  a  body  of  investors  which  has 
stood  behind  him  for  more  than  twenty  years  in  Chicago, 
Mr.  Insull  has  been  enabled  to  try  out  several  experiments, 
with  the  result  that  he  has  been  able  to  bid  for  classes  of 
business  not  until  recently  supposed  to  be  handled  by  elec- 
tric-service companies.  The  problem  is  to  keep  the  invest- 
ment working  for  as  many  hours  of  the  day  and  as  many 
days  of  the  week  as  is  possible.  About  1902  this  effort  to 
fill  up  the  valleys  as  much  as  possible  was  begun,  and  it 
was  so  successful  that  by  1912  the  Commonwealth  Edison 
Company  was  using  its  investment  31  per  cent  more  of 
the  time  than  ten  years  before.  Notwithstanding  what  has 
been  done  in  Chicago,  it  is  probable  that  the  company  still 
performs  only  one-third  to  one-half  of  the  possible  electric- 
service  business  of  the  city.  If  the  business  is  to  be  devel- 
oped to  the  saturation  point  in  other  communities  as  well 
as  in  Chicago,  the  enormous  amount  of  money  that  will  be 
required  to  take  care  of  the  investment  necessary  can  be 
imagined. 

In  the  production  of  electrical  energy  the  greatest  item 
of  expense  is  not  the  cost  of  labor  nor  the  cost  of  coal,  but 
the  cost  of  money.  First-class  selling  engineering  makes 
it  possible  to  get  useful  work  from  the  dollar  of  investment 
for  the  longest  possible  time.  Mr.  Insull  made  the  inter- 
esting statement  that  he  thought  that  if  he  had  to  choose 
between  first-class  construction  engineering  and  first-class 
selling  engineering  he  would  select  the  latter,  as  it  would 
give  him  the  use  of  more  money  on  the  dollar  invested  with 
which  to  make  up  for  possible  mistakes  made  in  constructing 
engineering.  The  item  of  paramount  importance  in  the 
financial  aspects  of  the  electric-service  industry  is  not  the 
replacement  value  of  the  central  station  or  the  distribution 
system,  but  it  is  the  assurance  that  the  selling  organization 
of  the  company  under  consideration  is  of  the  highest  pos- 
sible order.  Mr.  Insull  advised  his  hearers  when  dealing 
with  the  securities  of  a  company  to  see  to  it  that  the  meth- 
ods are  of  the  most  enlightened  nature  so  far  as  the  sell- 
ing of  the  product  is  concerned. 

In  the  supplying  of  electricity  the  tendency  is  toward 
conservatism  of  investment.  This  fact  is  illustrated  by 
statistics  which  show  that  in  1 898.  when  the  Commonwealth 
Edison  Company  had  something  over  5000  customers,  the 
investment  per  customer  was  Si. 579.  In  191 2  the  number 
of  customers  was  nearly  180.000  and  the  investment  per 
customer  had  dropped  to  $417.  In  1898  the  annual  gro's 
income  per  customer  was  $210  and  in  1912  it  had  dropped 
to  S87.  Elucidating  these  figures.  Mr.  Insull  made  a  strik- 
ing statement  when  he  said:  "\\'hile  steadily  reducing  our 
price  and  endeavoring  to  put  ourselves  in  closer  accord 
with  our  customers,  we  have  at  the  same  time  produced  a 
greater  saturation  of  the  dollar  with  energy."  The  gross 
income  was  13.5  per  cent  of  investment  in  1898  and  21  per 
cent  in  1912. 

.Another  interesting  curve  showed  that  from  1806  to  1900 
the  company  was  selling  on  the  average  energy  that  cost  it 
about  12  cents  per  kw-hr.  for  a  little  over  10  cents.  Never- 
theless,   the   company   made    a    profit,   and   this    fact    was 


largely  due  to  the  policy  existing  at  that  time  oi  selling 
and  installing  isolated  plants.  However,  it  is  a  fact  that 
at  the  time  mentioned  the  company  did  not  really  know 
what  it  was  costing  it  to  produce  electrical  energy.  .\t  that 
time  central-station  companies  knew  so  little  about  their 
business  that  they  did  not  really  know  how  to  figure  cost. 

"If  I  were  judging  of  the  character  of  securities,"  said 
the  speaker  a  little  later,  "I  would  lay  the  greatest  stress, 
on    the   general    information    which   could   be   obtained   in 
relation  to  the  business  policy,  the  ability  to  sell  the  pr.. 
uct  properly  and  the  ability  to  get  the  best  results  out 
the  smallest  amount  of  money  invested." 

Mr.  Insull  then  went  into  the  consideration  of  the  diver-  , 
sity  factor  to  show  the  advantages  of  concentration  of  pro- 
duction in  supplying  a  large  area  with  ditiferent  demands 
as,  for  instance,  the  State  of  Illinois.     If  the  lighting  busi 
ness,  local  and  interurban  railways,  ice-making  plants,  coal 
mining,   water-works  pumping,   drainage   pumping   and  s< 
on  are  supplied  from  the  same  source  of  energy,  striking 
economies  can  be  effected  by  utilizing  the  diversity  factor' 
Small,  uneconomical  plants  are  bound  to  disappear.     Se 
curities  based  on  these  small  plants  must  be  taken  care  of 
of  course,  but  centralized  operation  offers  such  a  greatl" 
extended  field   for  industrial  activity  that  it  is  possible  * 
do  this  and  also  issue  the  new  securities  founded  on  t 
new  business  and  the  economies  that  may  be  effected 
extended  consolidation.    Further,  it  is  usually  the  case  ti 
small  country  properties  are  poorly  constructed  and  int 
ciently   operated.     Their  absorption   into   the   large   syst' 
means  better  service  for  the  community  at  a  lower  pn 
This  in  turn  means  increased  popularity  in  the  local  ci 
ters  and  appreciation  of  the  necessity  for  new  securitii 

In  relation  to  holding  companies.  Mr.  Insull  said  that  r 
great  danger  here   is  the  multiplication   of  securities  a 
the  creation  of  so-called  prior-lien  securities  of  the  ho 
ing  company  based  upon  the  junior  securities  of  the  0|" 
ating  company  or  companies.     If  the  deed  of  trust  uni'.i 
lying  the  collateral  trust  securities  is  rigid  enough  to  p^ 
tcct  the  purchaser  against  the  creation  of  a  large  float 
debt  by  the  operating  company,  there  is  no  reason  why  ' 
stocks  of   operating  companies   should   not   be  put  up 
security   for  collateral   trust  bonds  of  holding  compani' 
But  this  subject  is  one  that  deserves  very  serious  con? 
oration    on    the   part    of    investment   bankers.     The  ni' 
creation  of  paper  securities  does  not  add  anything  to  ' 
actual  cash  invested  in  the  companies.     The  dealer  in  ■ 
curities  ought  to  be  fully  posted  as  to  the  value  of  the  pt' 
crty  mortgaged  and  the  relation  of  that  value  to  the  cr 
and  also  to  the  net  income.     If  the  difference  betwion  • 
gross  and  the  net  income  is  very  great,  the  banker  ?!i" 
look  carefully  into  the  relation  that  the  company  issuing  t 
securities  has  with  the  community  in  which  it  operates. 

Mr.  Insull  spoke  earnestly  also  in  relation  to  the  su 
ject  of  regulation  of  public  utilities.  He  thinks  that  rei: 
lation  is  the  best  thing  that  can  possibly  happen  to  t 
industry.  He  quoted  from  his  presidential  address 
1898  to  the  National  Electric  Light  .Association,  in  whi 
he  advocated- public  control  as  the  proper  safeguard  to  t 
interests  of  consumers,  taxpayers  and  investors.  Tn  t 
fifteen  years  that  have  elapsed  Mr.  Insull  has  not  chan: 
his  opinion.  Generally  speaking,  the  creation  of  the  r 
merous  state  public-utility  commissions  has  been  for  1 
good  of  the  industry  and  for  the  good  of  the  securities  bai ' 
on  the  industry,  as  well  as  the  good  of  the  people  in  the  CO 
nmnities  served.  In  the  principal  cases  where  regulation  1- 
seemed  to  be  unfriendly  it  will  no  doubt  often  be  found  tl 
the  men  in  control  of  the  property  have  not  had  a  pro 
appreciation  of  the  underlying  principles  governing 
business.  When  an  administrative  board  gets  to  und- 
stand  its  task,  if  it  is  made  up  of  honest  men  it  will  give 
utilities  a  fair  return  on  the  money  invested  provided  i  • 
money  has  been  judiciously  spent  and  provided  the  basin* 
is  judiciously  conducted. 
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The  great  crime  and  waste  oi  competition  must  be 
brought  home  by  tlie  establishment  of  commissions  or  some 
other  form  of  regulation  on  the  part  of  the  various  states. 
On  this  point  -Mr.  Insull  said:  "My  main  message  in 
speaking  to  the  investment  bankers  of  this  country  is  to 
say  that  they  and  men  in  positions  like  myself  make  a 
very  great  mistake  in  opposing  the  fair  regulation  of  an 
mdustry  which  can  only  be  run  as  a  monopoly,  and  no 
business  should  be  run  as  a  monopoly  without  a  fair  over- 
sight on  the  part  of  the  State." 

The  closing  words  of  the  address  were  devoted  to  the 
stability  of  electric-service  investments.  Mr.  Insull  said 
he  did  not  recall  any  case  where  scrapping  on  the  part  of 
first-class  engineers  had  ever  been  more  than  25  per  cent 
of  the  value  of  the  property.  The  general  tendency  is 
toward  increase  in  the  value  of  materials  entering  into 
plant  and  equipment.  Investors  have  little  or  nothing  to 
fear  from  even  such  drastic  scrapping  as  must  necessarily 
take  place  in  absorbing  a  series  of  isolated  community 
plants  into  a  large  central  system  operating  over  a  wide 
area. 

Mr.  Insull  was  heartily  applauded  by  the  bankers,  and 
a  rising  vote  of  thanks  was  given  to  him. 


Relation  of  the  Bureau  of  Standards  to  Commissions 

In  an  address  delivered  before  the  National  .Association 
of  Railway  Commissioners  at  Washington  on  Oct.  29,  Dr. 
Edward  B.  Rosa,  chief  physicist  Bureau  of  Standards,  gave 
an  outline  of  the  w^ork  of  the  bureau  and  of  the  directions 
in  which  it  hopes  to  co-operate  with  state  public  service 
pommissions. 

I  Dr.  Rosa  said  that  the  bureau  has  been  making  a  study 
of  some  of  the  problems  in  public  utility  regulation,  partly 
jn  response  to  a  demand  from  the  state  commissions  and 
titles  which  (in  the  absence  of  state  commissions)  regulate 
jiheir  own  utilities,  and  partly  in  response  to  a  demand  for 
nformation  from  the  operating  companies  and  from  engi- 
neering societies  which  are  largely  made  up  of  representa- 
ives  of  such  companies. 

t  One  of  the  first  of  these  problems  studied  was  the  prepa- 

lation  of  specifications  for  the  quality  of  illuminating  gas 

]nd  gas  service  and  methods  of  testing  such  gas.    The  re- 

jilts  of  this  investigation  are  embodied  in  two  publications. 

(le  recently  issued  in  its  second  edition  and  the  other  now 

jout  to  be  sent  to  press.     In  the  course  of  this  work,  in 

ihich  the  bureau  had  the  co-operation  of  many  of  the  most 

jtperienced  gas  engineers  in  the  country  as  well  as  of  scv- 

Jal  representatives  of  cities   and   state   commissions,   the 

[Oblem  was  studied  from  the  standpoint  both  of  the  user 

iid  of  the  maker  of  the  gas.    In  fixing  the  heating  value  it 

'=  necessary  to  inquire  what  is  the  most  economical  qual- 

I   each  different  kind  of  artificial  illuminating  gas  to 

'  .  assuming  that  the  price  is  to  be  proportional  to  its 

lating  value,  within  the  range  of  heating  value  that  will 

(■•e  good  service.     This  study  brought  up  the  whole  sub- 

j-t  of  gas  making  and   gas  distribution,   as  'well   as  the 

t'ting  for  chemical  impurities  and  heating  value  and  can- 

(^',-power.     It  demonstrated  that  it  is  not  practicable  intel- 

liently  to  fix  requirements  for  quality  and  service  w'ithout 

ting  full   account  of  economic   conditions  and  the   vari- 

S)n  of  such  conditions  from  place  to  place  and  from  time 

'Uime.     A   thorough   investigation   was  also  made  of  the 

siidards  used  for  testing  the  candle-power  of  gas,  and  of 

Wi  instruments  and  methods  employed  in  taking  the  heat- 

ir  value  of  gas. 

Another  investigation  that  has  yielded  results  of  great 
P*~tica!  importance.  Dr.  Rnsa  said,  concerned  the  elcc- 
'rytic  corrosion  of  gas  and  water  pipes  and  lead  cable 
shiths  by  earth  currents  due  to  electric  railways.  The 
"i;au  has  made  a  verv  thorough  study  of  the  various 
•"■iosals  that  have  been  made  for  applying  protective  coat- 


ings to  such  pipes  and  also  for  protcctnig  them  by  bonding 
to  negative  busbars  and  by  using  insulated  negative  feed- 
ers from  the  track  itself.  In  the  course  of  this  investiga- 
tion the  engineers  of  the  bureau  have  made  field  examina- 
tions in  many  cities,  both  large  and  small,  and  with  the 
co-operation  of  the  gas,  water,  telephone  and  railway  com- 
panies examined  the  pipes  and  made  electrolytic  surveys 
of  earth  currents.  .-V  complete  system  of  electrolytic  miti- 
gation has  been  worked  out  for  two  cities  and  is  being  put 
into  operation.  The  work  has  progressed  far  enough  to 
demonstrate  that  the  method  may  be  successfully  applied 
in  many  cases.  This  is  a  matter  of  great  practical  impor- 
tance because  hundreds  of  millions  of  dollars'  worth  of 
underground  pipes  and  cables  are  subject  to  damage  by 
electric  railway  current,  and  the  bureau  believes  that  the 
public  service  commissions  can  render  a  great  service  by 
seeing  that  the  railways  take  such  precautions  as  to  reduce 
this  damage  to  a  minimum. 

.Such  questions  should  be  kept  out  of  the  courts  entirely, 
and  the  bureau  believes  that  when  the  engineering  aspects 
of  the  subject  are  better  understood  street  railway  com- 
panies will  generally  be  ready  to  co-operate  with  the  public 
service  commissions  and  to  remove,  as  far  as  possible,  the 
cause  of  the  trouble.  In  two  of  the  cities  studied  by  the 
bureau  it  was  found  that  the  saving  of  electric  power  ef- 
fected b\  the  methods  of  mitigation  proposed  was  enough 
to  pay  a  fair  return  on  the  entire  cost  of  the  changes  and 
new  construction  required,  and  the  .systems  will  be  in  better 
operating  condition  for  the  change.  The  work  was  con- 
ducted as  a  scientific  investigation,  although  it  was  done  in 
a  thoroughly  practical  way  and  all  conclusions  verified  by 
frequent  reference  to  working  conditions. 

Another  investigation  of  great  practical  importance  re- 
cently undertaken  is  on  the  life  hazard  in  electrical  work. 
Manufacturers  can  help  by  improving  the  design  and  con- 
struction of  certain  kinds  of  apparatus;  constructing  engi- 
neers can  help  by  using  better  materials  in  many  cases  and 
installing  dangerous  apparatus  with  greater  thought  of  the 
life  hazard:  operating  companies  can  help  by  educating 
their  employees  and  by  adopting  stricter  rules  for  their  pro- 
lection  and  providing  them  with  more  and  better  safety 
appliances;  public  .service  commissions  and  city  authorities 
can  help  by  adopting  better  regulations  and  having  fre- 
quent inspections;  the  press  can  help  by  creating  public 
sentiment  in  favor  of  attaching  greater  value  to  human  life 
and  warning  the  public  of  the  danger.  The  operating  com- 
panies and  electrical  engineering  societies  are  cordially 
assisting  the  bureau  in  this  investigation,  and  the  bureau 
hopes  to  place  some  preliminary  results  in  the  hands  of  the 
public  service  commissions  at  an  early  date. 

.Another  investigation  of  practical  bearing  to  the  pulilic 
service  commissions  is  on  the  instruments  used  in  electrical 
measurements  and  the  methods  of  testing.  The  traveling 
inspectors  employed  by  the  state  commissions  render  the 
companies  and  the  public  great  service  by  checking  up  the 
master  meters  of  the  stations.  These  meters  arc  usually 
not  very  portable,  and  traveling  inspectors  who  are  pre- 
pared to  test  them  and  to  give  local  inspectors  information 
and  assistance  in  their  work  render  an  important  service. 

For  the  lack  of  a  sufficiently  large  scientific  and  engi- 
neering staff,  the  bureau  has  been  unable  to  do  as  much  as 
it  would  wish  and  has  been  unable  to  give  the  assistance 
to  some  of  the  state  commissions  which  it  has  been  asked  to 
give  and  should  have  been  very  glad  to  give  if  possible.  It 
is  hoped  that  by  another  year  the  resources  will  be  greater, 
and  that  the  bureau  can  take  up  in  a  thorough  and  scien- 
tific wav  many  other  problems  connected  with  the  public 
utilities. 

One  of  the  most  serious  objections  that  have  been  urged 
to  the  regulation  of  miblic  utilities  by  commissions  is  that  if 
the  same  rate  of  return  on  the  capital  invested  is  allowed 
to  all  companies  it  removes  in  many  cases  all  incentive  to 
the  responsible  officers  of  utility  companies  for  enterprise, 
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hard  work  and  ecoiioiu),  and  that  in  consequence  both  the 
public  and  tile  stoclvholders  arc  losers  and  great  injury  is 
done  the  industries.  As  yet  so  little  experience  with  rate- 
nmking  lias  been  had  that  one  cannot  say  perhaps  whether 
this  has  already  occurred  in  some  degree  or  not.  Never- 
theless, this  is  a  tremendously  important  consideration,  and 
it  must  not  be  ignored. 

Dr.  kusa  called  attention  to  the  fact  that  the  California 
Legislature  recognized  the  importance  of  the  matter  and 
provided  lor  it  in  the  public  utility  act  of  191 1  in  the  fol- 
lowing paragraph : 

"Nothing  in  this  act  shall  be  taken  to  prohibit  any  public 
utility  from  itself  profiting,  to  the  extent  permitted  by  the 
commission,  from  any  economies,  efficiencies  or  improve- 
ments which  it  may  make,  and  from  distributing  by  way  of 
dividends  or  otherwise  disposing  of  the  profits  to  which  it 
m.iy  be  so  entitled,  and  the  commission  is  authorized  to 
make  or  permit  such  arrangement  or  arrangements  with 
any  public  utility  as  it  may  deem  wise  and  for  the  purpose 
of  encouraging  economies,  efficiencies  or  improvements  and 
securing  to  the  public  utility  making  the  same  such  portion, 
if  any,  of  the  profits  thereof  as  the  commission  may  deter- 
mine." 

1  he  State  of  Idaho  embodied  the  same  paragraph  in  its 
recent  public  utility  law,  and  the  still  more  recent  Pennsyl- 
vania law  expresses  the  same  idea  in  the  following  lan- 
guage : 

■'It  shall  be  lawful  for  every  public  service  company 
to  participate,  to  such  an  extent  as  may  be  per- 
mitted by  the  commission  and  deemed  by  the  commission 
wise,  for  the  purpose  of  encouraging  economies,  efficiencies 
or  improvements  in  methods  or  service,  in  additional  profits 
which  may  be  afforded  by  such  economies,  efficiencies  or 
improvements  in  methods  or  service." 

These  are  clearly  just  and  wise  provisions  if  they  can  be 
realized.  But  the  question  at  once  arises,  Mow  shall  the 
public  service  commission  decide  whether  a  given  company 
has  made  such  economics,  efficiencies  and  improvements  as 
to  entitle  it  to  additional  profits?  Standards  of  efficiency 
and  economy  must  be  set,  and  a  given  company  claiming  to 
have  considerably  exceeded  the  average  and  asking  to  be 
allowed  to  pay  dividends  higher  than  the  normal  must 
be  judged  by  .such  standards.  On  the  other  hand,  if  a  com- 
pany is  poorly  managed,  its  performance  will  show  it  when 
measured  by  the  same  standards.  Such  a  system  would 
tend  powerfully  to  promote  economy  and  enterprise,  and 
yield  large  benefits  to  the  stockholders  and  the  public.  It 
is  a  flexible  and  just  sliding  scale,  but  to  carry  it  out  suc- 
cessfully requires  an  exceptionally  well-equipped  conniiis- 
sion.  Its  realization  would  certainly  constitute  a  long  step 
toward  the  scientific  regulation  and  control  of  public  utili- 
ties. 

But  few  state  commissions  can  maintain  engineering 
staffs  large  enough  and  able  enough  to  do  all  that  is  re- 
quired to  realize  such  a  scheme.  If,  however,  the  states 
could  co-operate  effectively  in  this  work,  so  as  to  utilize 
their  combined  resources  most  efficiently,  and  with  the  fed- 
eral government  assisting  and  co-ordinating  the  work,  it 
is  possible  that  standards  of  economy  and  efficiency  could 
be  set  and  operating  data  determined  that  would  be  of  vast 
service  not  only  in  enabling  the  commissions  to  act  more 
intelligently  and  more  justly  but  also  in  securing  greater 
uniformity  of  action  among  the  various  commissions.  The 
bureau  hopes  to  be  in  position  soon  to  do  something  in  this 
direction. 

To  carry  forward  and  develop  the  work  of  regulation  in 
all  the  states  will  require  the  same  constructive  ability  and 
the  same  earnest  thought  and  hard  work  as  have  been  dis- 
played by  those  who  have  pioneered  the  movement.  With- 
out it.  Dr.  Rosa  added,  failure  may  follow,  with  a  reaction 
in  the  public  mind  concerning  the  success  of  regulation  by 
commission.  With  it  success  is  assured  from  the  outset  in 
far  greater  measure  than  has  vet  been  realized  anvwhere. 


The  benefits  are  not  merely  the  material  advantages  accru- 
ing to  the  utilities  and  to  the  public  which  is  served  by  the 
utilities,  but  also  those  accruing  to  the  cause  of  good  gov- 
ernment and  to  business  and  political  ethics. 

The  relation  of  the  Bureau  of  Standards  to  the  public 
service  conmiissions  is  unlike  that  of  the   Interstate  Com- 
merce Commission  in  some  respects  and  like  it  in  others. 
It  is  like  it  in  representing  the  federal  government  and  in 
co-operating   with   the   state   commissions  and   striving  to 
bring  the  latter  closer  together.    But  it  has  no  legal  author- 
ity over  the  utilities,  holds  no  hearings  of  complaints  and 
renders  no  binding  decisions.     Its  work  is  primarily  scien- 
tific investigation,  some  of  which  is  theoretical  and  refint 
(such  as  fixing  of  primary  standards  and  methods  of  niea- 
urementj  and  some  is  very  practical  and  concrete,  and  in- 
cludes many  of  the  most  interesting  problems  of  present- 
day  engineering.     Dr.  Rosa  believes  that  there  is  an  in; 
mense  opportunity  for  usefulness  in  assisting  to  solve  son 
of  the  problems  presented  by  the  public  utilities,  co-opcrai 
ing  in  this  work  with  the  state  commissions  and  assisting  . 
them  as  far  as  possible  to  get  full  and  reliable  information, 
but  not  assuming  any  responsibility  that  belongs  to  them 
nor  interfering  in  the  slightest  degree  with  their  freedom 
of  action.     The   bureau   will   thus   serve   in   some  measuf' 
as  a  clearing  house  for  technical  information  and  in  sonv 
degree  as  an  agency  for  scientific  and  engineering  invest: 
gations. 

The  Bureau  of  Standards  is  still  young  and  has  not  yv 
a  complete  equipment  for  all  lines  of  work.  Nevertheic?- 
it  is  the  largest  national  standardizing  laboratory  in  tlv 
world  and  in  many  lines  of  work  has  an  unrivaled  equip 


Relation  of  Surplus  to  Rate-Making 

Mr.  F.  E.  Barker,  chairman  of  the  Massachusetts  Boanl 
of  Gas  &  Electric  Light  Commissioners,  read  a  paper  o 
the  "Relation  of  Surplus  to  Rate-Making"  at  the  meetin, 
of  the  National  Association  of  Railway  Commissioners  r 
Washington  on  Oct.  30.  The  paper  was  part  of  the  repor 
of  the  committee  on  railroad  taxes  and  plans  for  ascertair 
ing  fair  valuation  of  railroad  property.  In  large  part  tl- 
report  dealt  with  the  general  subject  of  valuation  rathe 
than  with  that  of  railroad  valuation  alone. 

Mr.  Barker  said  that  whatever  may  be  true  under  ideal 
conditions,  it  may  be  noted  that  in  ordinary  practice  neithc 
the  existence  nor  the  amount  of  surplus  can  be  reliably  di 
termined  by  a  cursory  inspection  of  the  company's  balance 
sheet.     "Surplus"'  there  is   found  in  the  list  of  liabilitic- 
and  is  merely  the  difference  between  the  total  assets  ari'l 
the  total  liabilities  as  there  stated.     Either  of  the  te^n^ 
"assets"   and   "liabilities"  may  cover  a  multitude  of  sins 
Items  of  property  among  the  assets  may  be  carried  at  fig- 
ures above  or  below  their  actual  value,  according  to  th( 
purpose  and  policy  of  the  corporation.     The  list  may  in- 
clude items  of  no  real  value,  items  which  are  mere  fictio^^ 
of  accounting,  or  even  those  which   indicate  liabilities  ir 
suspense.    It  may  or  may  not  include  those  permanent  addi 
tions  to  the  plant  which  have  been  paid  out  of  profits,  oi 
the  Tinearned  increment  of  value,  cither  of  which  is  some 
times   of   substantial    importance.      Neither,   on   the  othf 
hand,  is  the  real  surplus  to  be  diminished  or  dissipated  b' 
liabilities,  whatever  their  title,  which  are  the  mere  creatioi 
of  the  accountant   and  are   in   fact  only  divisions  of  th^ 
actual  surplus,  whether  appearing  as  capital  stock  or  som' 
other  equally  elusive  designation.    The  analvsis  of  the  bal 
ance  sheet  suggested  as  necessary  for  the  discovery  of  tn 
real   surplus  involves  no  implication   of  intentional  frau' 
or  deception,  since  the  actual  conditions  result  more  oftf 
from   some   theory   sincerely  held  as  to  proper  corporal 
methods  or  policies  born  of  certain  opinions  as  to  busine. 
necessities  or  corporate  rights. 

A  prudent  management,  even  when  considering  only  th 
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Interests  of  the  shareholders,  will  rarely  divide  among 
them  all  the  annual  profits,  said  Mr.  Barker.  Where  it  is 
considered  inexpedient  to  issue  new  securities  for  plant 
additions  unless  such  plant  will  add  appreciably  to  earn- 
ing power,  conditions  may  arise  that  will  call  for  invest- 
ment in  plant  out  of  profits.  Prices  are  fixed  in  advance 
and  based  upon  certain  expectations,  while  unexpected  con- 
ditions of  prosperity  and  growth  may  develop  profits  to 
which  the  management  is  unwilling  to  invite  immediate 
public  attention  through  a  dividend  declaration.  Only  a 
moderate  amount  annually  so  retained  will  in  a  series  of 
years  reach  a  considerable  sum.  Even  where  rates  are  de- 
termined by  governmental  authority,  it  is  doubtful  if  they 
can  practically  be  safely  made  with  such  closeness  to  ex- 
penses and  maintenance  as  to  prevent,  imder  ordinarily 
competent  management,  the  acquiring  of  a  surplus  unless  it 
be  dissipated  in  unreasonably  or  unexpectedly  high  divi- 
dends. 

The  conviction  now  widespread  of  the  necessity  of  gov- 
ernmental regulation  is  ample  evidence  of  public  accept- 
ance of  the  failure  of  the  competitive  theory  for  the  ade- 
quate control  of  such  concerns,  and  of  their  position  as 
virtual  monopolies.  It  is  by  no  means  certain  that,  under 
the  schemes  of  regulation  over  steam  railroads  now  so  im- 
periously demanded  by  the  public,  some  pooling  arrange- 
ment, which  of  itself  implies  monopoly,  may  not  be  found 
essential,  even  where  competition  now  apparently  exists, 
to  effect  a  proper  public  regulation. 

By  public  service  company  is  to  be  understood,  Mr.  Bar- 
ker continued,  not  only  a  company  bound  to  serve  the  pub- 
lic generally,  but  one   performing    a    service    which    the 
public,  or  some  political  division  of  it,  might  perform  for 
itself  if  it  should  deem  such  a  course  expedient   for  the 
public   interest.      When    profit   is   to  be    received,   but    its 
amount  is  not  fixed,  from  the  very  nature  of  the  grant  the 
Tiutual  expectation  must  be  assumed  that  the  affairs  inci- 
ient  to  service  will   be   managed   with   economy  and   effi- 
ciency, and  that  the  compensation  in  the  form  of  divisible 
jrofits    will    be    fair    and    reasonable,    but    no    more.      The 
)roposition  may  not  have  been  formally  considered  in  every 
:ase,  but  if  considered  at  all  could  be  stated  in  no  other 
vay.     If  more   than    reasonable   compensation    is   in    fact 
ibtained,  the  public  has  to  that  extent  been  overcharged 
or  the  service  furnished,  although  it  may  be  not  with  de- 
liberate  intention.     The   fact   of  the   surplus  implies   that 
ihis  overcharge  has  been  retained  in  the  possession  of  the 
ompany.     Where  for  any  reason  it  has  been  dissipated  or 
as  disappeared  is  not  the  situation  under  consideration. 
It  may  be  at  once  conceded  that  the  company  is  in  the 
jII  possession  and  enjoys  the  legal  ownership  and  use  of 
lis  surplus  and  cannot  be  deprived  of  either.    It  may  well 
|s  that  its  existence  may  be  due   largely  to  the  skill   and 
ood  judgment   of   the    management    itself.      But.   on    the 
:her  hand,  it  should  be  noted  that  the  actual  direct  con- 
!ibutions  by  the   shareholders   from   their   own   individual 
mds  compose  no  part  of  what  is  here  termed  surplus. 
The  practical  problem  necessarily  arises  as  to  how   far 
le  existence  of  a  surplus  creates  new  rights  or  new  duties, 
'ther  on  the  part  of  the  company  or  of  the  public,  with 
ispect  to  the  making  of  rates.    There  is  a  prevailing  view 
at  rate-making  is  properly,  and  in  a  monopoly  necessarily, 
sed  solely  on  cost,  and  that  a  primary  factor  in  that  cost 
the  value  of  the  property  requisite  to  perform  the  serv- 
Accordingly  it  is  assumed  that  in  fixing  a  reasonable 
•c,  whether  in  the  first  instance  by  the  company  or  upon 
{3per  proceedings  by   a  public   commission,   an   essential 
f'requisite  is  the  determination  of  the  amount  and  value 
'he   property    employed     in     performing    the    service. 
ved  merely  from  this  standpoint,  no  consideration  of 
^  plus  as  such  enters  into  the  problem,  except  that  a  rate 
Sjmade  is  reasonably  certain  to  produce  a  new  surplus. 
A  surplus  should  be  retained  in  the  company's  assets.  Mr. 
frker   added.      To    distribute    it    among  the    shareholders 


would  be  as  unjust  to  the  public  as  any  attempt  by  the  public 
to  wrest  it  from  the  company  would  be  unjust  to  the  share- 
holders. 

In  the  present  consideration  it  is  immaterial  whether 
surplus  has  been  acquired  in  the  ordinary  and  natural  con- 
duct of  the  business  without  special  intent,  or  whether  it 
has  been  deliberately  obtained  through  charges  made  for 
the  express  purpose  of  its  acquisition.  Local  conditions 
make  inflexible  rules  for  the  use  of  the  surplus  impracti- 
cable, almost  certainly  inadequate,  perhaps  impossible. 
Much  can  often  be  properly  used  to  extend  and  improve  the 
service  where  the  prospect  of  an  immediate  normal  return 
upon  the  expenditure  required  cannot  be  clearly  seen,  yet 
where  the  convenience  of  the  public  will  obviously  be 
served.  It  may  be  used  to  encourage  or  aid  in  the  develop- 
ment of  new  processes  or  methods  of  business,  the  wisdom 
of  whose  adoption  can  be  conclusively  determined  only  by 
actual  experience.  It  may  also  facilitate  reductions  in 
rates  where,  in  view  of  the  ever-present  possibility  of 
changed  conditions,  there  may  be  some  lack  of  certainty  as 
to  what  the  result  of  a  given  rate  will  be. 

Its  existence  will  undoubtedly  give  added  security  to 
regular  dividends,  and  it  may  even  be  used  in  part  at  least 
to  increase,  without  prejudice  to  the  public  interest,  the 
otherwise  reasonable  rate  of  return  upon  the  actual  in- 
vestments by  the  shareholders  from  their  individual  funds. 
The  existence  and  acquisition  of  such  a  surplus  may,  there- 
fore, prove  highly  advantageous  both  to  the  company  antl 
the  public,  so  much  so  that  the  public  may  find  it  expedient, 
reasonable  and  profitable  to  encourage  by  a  proper  recog- 
nition in  the  amount  of  divisible  earnings  permitted  that 
quality  of  management  which,  while  just  to  the  public,  will 
promote  its  development.  While  its  existence  should  not  be 
imperiled,  unless  with  the  promise  of  some  advantage  to  the 
public,  neither  should  it  in  any  event  or  under  any  condi- 
tions be  the  instrument  of  increasing  the  olherwise  reason- 
able burden  upon  the  public. 

Mr.  Barker  expressed  the  opinion  that  upon  the  various 
boards  and  commissions  charged  with  the  duty  and  respon- 
sibility of  regulating  these  corporations  must  devolve  in 
large  measure  the  difficult  task  of  determining  those  equi- 
ties which  are  consistent  with  a  sound  public  policy.  Those 
which  are  involved  in  the  treatment  of  the  surplus  are  by 
no  means  the  least  of  these.  It  nmst  be  the  recognized 
duty  of  these  boards  to  hold  the  scales  of  justice  in  equal 
poise  with  the  company  and  the  public  with  no  purpose  to 
embarrass  or  oppress  and  with  no  attempt  to  be  vindictive 
on  account  of  past  corporate  transgressions. 

A  liberal  recognition  by  the  management  of  the  corpora- 
tion of  its  public  duty  in  respect  to  its  accumulated  surplus 
would  undoubtedly  be  met  by  a  more  liberal  public  attitude 
to  be  evidenced  in  the  action  of  regulatory  boards. 
Properly  understood  and  applied  the  principles  involved 
will  not  hinder  but,  rather,  stimulate  enterpri.se  and 
progress. 

If  it  be  claimed  that  this  proposition  vests  too  great 
authoritv  and  discretion  in  the  regulating  boards,  it  must 
devolve  upon  those  who  make  the  claim  to  show  some  other 
way  by  which  a  just  relation  can  be  attained. 

I'roni  his  own  observations  Mr.  Barker  did  not  hesitate 
to  say  that  the  correctness  of  the  principles  suggested 
herein  was  fully  recognized  a  quarter  of  a  century  ago  by 
the  dominant  interests  in  the  public  service  companies  of 
Massachusetts,  nor  it  is  altogether  absent  from  the  policies 
of  many  of  the  companies  of  to-day. 

Other  papers  presented  in  connection  with  the  report  of 
the  committee  were  by  Dr.  A.  F.  Weber,  chief  statistician 
New  York  Public  Service  Commission,  First  District,  on 
"Depreciation  and  Its  Relation  to  Fair  Value" ;  by  Dr. 
Robert  H.  Whitten,  librarian-statistician  New  York  Public 
Service  Commission,  First  District,  who  discussed  decisions 
on  the  subject  of  valuation  issued  by  that  commission;  by 
Mr.  Max  Thelen,  member  of  the  California  Railroad  Com- 
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iission,  on  "A  Just  and  Scientific  Basis  for  the  Establish- 
lent  of  Public  Utility  Rates";  by  Mr.  George  A.  Henshaw. 
lenibcr  of  the  Oklahoma  Corporation  Commission,  on 
lilements  of  Appreciation  in  Railroad  Valuations";  by 
rof.  Edward  W.  Bemis,  of  Chicago,  on  "The  Accounting 
ide  of  Rate-Making,"  and  by  Mr.  Halford  Erickson, 
leniber  of  the  Railroad  Commission  of  Wisconsin,  on 
Relation  of  I'air  Return  to  Fair  Value." 


icceptance  Tests  of  Watt-Hour  Meters  in  New  York 

\e\v  regulations  governing  the  acceptance  tests  of  watt- 
our  meters  have  been  issued  by  the  New  York  Public 
ervice  Commission,  First  District.  They  took  effect  on 
ept.  30  and  superseded  the  rules  prescribed  in  an  order 
titcred  by  the  commission  on  June  25,  1909.  In  the  prepa- 
ition  of  the  revised  rules  the  commission  states  that  it 
'as  substantially  aided  by  the  work  done  by  the  joint  meter 
ammittee  of  the  National  Electric  Light  Association  and 
le  Association  of  Edison  Illuminating  Companies.  In  the 
ourse  of  the  preparation  of  the  revised  rules  it  was  pointed 
ut  that  should  they  be  adopted  by  commissions  in  other 
tates,  as  has  been  done  in  the  past,  they  would  include 
lany  types  of  meters  now  in  use  by  the  operating  com- 
anies,  which  were  approved  under  the  original  specifica- 
ons  adopted  by  this  connnission  and  which  are  still  in  use 
1  the  First  District  of  New  York.  In  order  to  obviate 
ny  such  results  the  commission  provided  that  the  revised 
ules  and  regulations  should  not  be  deemed  to  be  retro- 
ctive,  but  should  apply  only  to  watt-hour  meter  types 
ercaftcr  submitted  for  approval. 

The  specifications  for  accuracy  of  direct-current  meters 
rovide  for  seven  tests,  relating  to  initial  accuracy  of  reg- 
5tration,  effect  of  variation  in  voltage,  equality  of  ele- 
lents  in  three-wire  meters,  effect  of  external  magnetic 
elds,  effect  of  variation  in  temperature,  effect  of  temporary 
verloads,  and  voltage  drop  in  series  coils.  The  provisions 
;overning  the  test  for  initial  accuracy  of  registration  are 
s  follows : 

"Item  No.  I.  None  of  the  meters  shall  creep  with  no 
ler  cent  of  calibrated  voltage. 

"Variations  in  accuracy : 

"To  pass  successfully  test  No.  i,  the  accuracy  of  a  meter, 
ifter  running  for  at  least  one  hour  with  10  per  cent  of 
ated  load,  shall  not  deviate  from  100  per  cent  by  an  amount 
xceeding  that  specified  below. 

"Conditions:  The  test  shall  he  made  at  calibrated 
oltage." 


Maximum 
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from  100 

Percentage 
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ni                                                                               of  R.itert 
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5.0 
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in.o 

3.0 

20.0 

2.0 

50.0 
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2.0 

.      .        .      100.0 

2.0 

2.0 

-The  difference  between  the  accuracy  at   10  per  cent 

current   and 

that  at  lOa  per  cent  rated  current  shall  not  exceed  3 

per 

cent. 

rated  load,  shall  not  deviate  from  100  per  cent  by  an  amount 
exceeding  that  specified  below. 

"Conditions:     The  test  shall  be  made  at  calibrated  volt- 
age, rated  frequency  and  unity  power  factor." 

Maximum 
UcTialioo 
from  100 
Percentage  Per  Cent.  ■* 

l,e,n  of  Rated  Shalt  Km  < 

Xo.  Current  Continuoiul|| 


The  specifications  for  accuracy  of  single-phase  induction 
neters  provide  for  nine  tests.  The  two  in  addition  to  those 
jrovided  for  direct-current  meters  are  effect  of  variation 
n  power-factor  and  effect  of  variation  in  frequency.  The 
specifications  for  the  test  of  initial  accuracy  of  registration 
ire  as  follows : 

"Item  No.  I.  None  of  the  meters  shall  creep  with  no 
?er  cent  of  calibrated  voltage. 

"Variations  in  accuracy : 

"To  pass  successfully  test  No.  i,  the  accuracy  of  a  meter 
after  running  for  at  least  one  hour  with   10  per  cent  of 
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9 The  difference  between  the  accuracy  at  10  per  cent  rated  current  M#^ 

that  at  100  per  cent  rated  current  shall  not  exceed   1.5  per  cent. 

Specifications  are  also  provided  for  the  accuracy  of  poly- 
phase meters. 

Commissioner  Milo  R.  Maltbie,  in  an  opinion  accompany- 
ing the  order,  says  that  the  progress  in  the  art  of  manu- 
facturing watt-hour  meters  has  been  so  rapid  during  the 
past  four  years  that  the  requirements  outlined  in  the  previ- 
ous order  may  now  be  revised  and  made  more  stringent. 

These  rules  have  been  prepared  by  Mr.  Clifton  W. 
Wilder,  the  electrical  engineer  of  the  commission,  with  the 
assistance  of  other  engineers  in  the  dei)artnient.  The  joint 
meter  committee  of  the  National  Electric  Light  .>\ssociatiOD 
and  the  Association  of  Edison  Illuminating  Companies  has 
made  many  suggestions  that  have  been  of  great  value  and 
assistance.  Extended  use  has  also  been  made  of  the  meter 
code  of  these  two  bodies. 

Mr.  Maltbie  adds  that  the  rules  and  regulations  sub- 
mitted should  apply  to  all  types  of  meters  hereafter  sub- 
mitted for  the  approval  of  the  commission.  They  do  noi 
require  that  meters  installed  with  the  approval  of  the 
commission  should  be  removed.  The  order  is  not  retro- 
active in  effect,  and,  if  any  action  is  taken  regarding  thf 
removal  of  meters  now  in  use  which  do  not  measure  up 
to  these  specifications  a  separate  order  should  be  adopted 


Public  Service  Commission  News 
.\L\ss.\ciiusETTs  Com. MISSION 

The  Postal  Telegraph-Cable  Company  has  filed  a  com- 
plaint with  the  Massachusetts  Public  Service  Commission 
against  the  New  England  Telephone  &  Telegraph  Com- 
pany, alleging  that  the  latter,  as  a  subsidiary  of  the  .Ameri- 
can Telephone  &  Telegraph  Company,  is  improperly  di- 
verting business  to  the  Western  Union  Telegraph  Com- 
pany. It  is  contended  that  the  New  England  company  has 
purposely  been  delaying  telephone  connections  requested  by 
would-be  patrons  of  the  Postal  company  and  has  dis- 
criminated in  favor  of  the  Western  Union  company.  The 
complainant  urges  that  the  identity  of  the  telegraph  com 
panies  be  concealed  in  listed  numbers  in  the  telephone  di 
rectory,  and  that  patrons  be  required  to  look  up  the  name 
and  number  of  the  desired  company  in  dispatching  mc' 
sages. 

New  York  Commissions 

According  to  the  reports  of  the  engineers  of  the  Publif 
Service  Commission  for  the  First  District,  there  is  now 
under  contract  $83,000,000  worth  of  work  on  the  new  sub- 
way lines  of  the  dual  system  of  rapid  transit  and  an  avtr- 
age  daily  force  of  7000  men  employed  thereon.  Of  tht 
$83,000,000  worth  of  work,  about  $38,000,000  is  on  lines  to 
bt  operated  by  the  Interborough  Rapid  Transit  Compam 
and  $45,000,000  on  the  lines  to  be  operated  by  the  Nc» 
York  Municipal  Railway  Corporation.  Of  the  latter,  how 
ever,  the  Fourth  A\"fnue  subway  in  Brooklyn  and  thf 
Centre  Street  Loop  subway  in  Manhattan,  costing  to- 
gether about  $28,000,000.  are  practically  completed.     It  •« 
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estimated  that  the  construction  work  on  the  city-owned 
lines  will  cost  about  $200,000,000.  There  is,  therefore, 
more  than  one-third  (to  be  exact  about  two-fifths)  of  the 
value  of  this  work  already  under  contract.  Of  the  re- 
mainder, to  cost  $117,000,000,  it  is  expected  that  more  than 
one-half  will  In-  under  contract  before  the  end  of  the  year, 
so  that  by  that  time,  nine  months  after  the  signing  of  the 
dual  system  operating  contract,  actual  construction  work 
will  be  in  progress  on  three-quarters  of  the  city-owned 
lines 

W  i.mo\si.\  (.  o.\lMlsslo.^• 
l  he  \\  isconsm  Railroad  Lummission  has  authorized  the 
Water  &  Light  Lommission  of  the  city  of  Fort  Atkinson 
10  amend  the  rate  schedule  prescribed  by  the  commission 
for  certain  classes  of  consumers.  The  rates  for  power  and 
healing  consumers  whose  load  is  connected  for  six  months 
or  less  are  to  be  increased  by  10  per  cent  of  the  fixed 
char,i5e  on  the  active  connected  load,  except  in  cases  where 
the  consumers  agree  not  to  use  power  at  times  of  peak  load 
and  take  satisfactory  measures  to  prove  such  times  of  use. 
Under  the  rates  as  amended,  all  consumers  of  a  temporary 
nature  who  cannot  be  expected  to  be  liable  for  the  re- 
connection  charge  must  pay  for  energy  at  the  primary  rate. 
The  city  is  authorized  to  charge  the  same  rates  for  heating 
and  cooking  as  were  authorized  for  power  service.  Where 
energy  is  used  for  such  purposes,  the  active  connected  load 
is  to  be  90  per  cent  of  the  first  2  kw  of  nominal  rated 
capacity,  65  per  cent  of  the  next  3  kw  and  50  per  cent  of 
all  connected  load  in  excess  of  5  kw. 

The  commission  has  denied  the  petition  of  the  Ettrick 

Telephone  Company   for  authority  to  extend  its  lines  into 

the  town  and  vicinity  of  Glasgow.     The  extension  was  op- 

l  posed    by    the    Western    Wisconsin    Telephone    Company, 

I  'A'hich  now   serves  the  territory.     The  commission's  inves- 

jtigations  showed  that  a  considerable  portion  of  the  West- 

lern     Wisconsin     Telephone     Company's    subscribers    were 

lurging  the  extension  with  a  view  of  taking  service  from  the 

jpetitioner  because  of  the  lower  rates.    It  developed  that  the 

lexceptionally  low   rates  offered  were   made  possible  by  an 

{inadequate  depreciation  fund,  the  payment  of  low  wages  and 

I'he  failure  to  keep  up  the  system  in  first-class  shape.     The 

IWestern   Wisconsin   Telephone  Company   is   earning   about 

;7  per  cent   on   its   investment   and   is    furnishing   excellent 

ijervice  but  could  not  afford  to  reduce  its  rates,  as  would 

be  necessary  if  it  had  to  compete  with  the  petitioner.    The 

fommission  held  that  the  low  cost  of  service  on  the  part 

[if  the  petitioner  was  not   a   sufficient    justification    for   its 

'ntrance  into  the  field  as  a  competitor. 

{  The  La  Crosse  Gas  &  Electric  Company  has  been 
iithorized  to  issue  $126,000  in  534  per  cent  bonds.  The 
rnceeds  are  to  be  used  in  the  rehabilitation  of  the  plant. 
ic  purchase  of  new  units  and  repairs  and  extensions  fur 
le  hot-water-heating  system.  The  total  cost  of  new  ini- 
'ovements  is  estimated  at  $157,600. 

LmUIANA    C0MMI.SSION 

Mr.  Thomas  C.  Duncan,  chairman  of  the  I^ublic  .Service 
iimmission  of  Indiana,  has  just  completed  ne.s;otiations 
lith  Mr.  Gilbert  11.  Hendren.  state  examiner  of  the  In- 
ana  State  Board  of  Accounts,  which  have  resulted  in  the 
lilishment  of  a  specific  dividing  line  between  the  oper- 
Mis  of  the  two  big  state  departments  in  regard  to  inves- 
'.ations  of  all  municipally  owned  utilities  in  the  .State, 
lie  commission's  activities  with  regard  to  any  investiga- 
'n  of  municipal  utilities  that  may  be  made  will  be  devoted 

■cifically  toward  collecting  statistics  for  rate-making  or 
■  vice  problems,  and  the  particular  city  fund  that  any 
I  ticular  account  is  paid  from  will  not  enter  into  the 
camission's  consideration,  except  as  it  affects  rate-mak- 
'■  or  service.  The  commission  in  its  statistics  pays  strict 
^'  attention  to  the  unit  of  cost,  the  resultant  rate  and  the 
"vice;  the  State  Board  of  Accounts  treats  the  situation 
lirely  from  a  bookkeeping  standpoint. 


Current  News  Notes 

Chicago  Vehicle-Charging  Revenue  $200,000. — During 
a  recent  twelve-month  period  the  income  of  the  Common- 
wealth Edi.son  Company  from  vehicle-charging  service 
alone  was  $200,000.  For  the  preceding  year  this  revenue 
amounted  to  $130,000. 

*  *     * 

Winnipeg's  .Municipal  Hydkoelectkic  Rlant. — At  the 
recent  "municipal  dinner"  of  the  Chicago  Association  of 
Commerce  Mayor  T.  R.  Deacon  of  Winnipeg,  Manitoba, 
said  that  his  city  had  invested  over  $6,000,000  in  its  mu- 
nicipal hydroelectric  plant.  He  added  that  the  develop- 
ment was  for  100,000  hp  and  that  the  city  was  able  to  sell 
energy  to  its  citizens  at  3  cents  per  kw-hr.  If  energy  is 
taken  in  large  quantities  and  under  favorable  conditions, 
llic   rate  goes  down   to  less  than  0.5  cent   per  kw-hr. 

Chaitanooga  &  Tennessee  River  Power  Company's 
Station  Complete. — On  Nov.  13  the  station  of  the  Chat- 
tanooga &  Tennessee  River  Power  Company  at  Hales  Bar 
on  the  Tennessee  River  near  Chattanooga  will  be  formally 
opened.  The  occasion  is  to  be  celebrated  in  Chattanooga 
with  much  pomp,  government  officials  in  high  places  having 
promised  to  take  part.  The  development,  which  was 
started  by  the  late  A.  N.  Brady,  is  the  largest  in  the  South 
and  represents  an  investment  of  approximately  $9,000,000. 
It  is  rated  at  65.000  hp. 

Little  I-'alls,  Minn.,  Celebrates. — Little  Falls,  Minn., 
gave  a  "white  way  and  home-coming"  celebration  on  Oct. 
25.  The  celebration  was  in  honor  of  the  '"white-way"  light- 
ing on  Broadway,  Second  Street  and  other  streets  installed 
by  the  Little  Falls  Water  Power  Company.  The  system  con- 
sists of  108  posts,  each  supporting  five  tungsten  lamps.  Six- 
teen city  blocks  are  lighted  in  this  manner.  The  rate  paid 
to  the  company  is  $3.50  per  month  per  post.  Governor 
Eberhart  attended  the  celebration  and  spoke  in  favor  of  the 
proposed  public  utilities  commission  for  Minnesota.  Mr. 
T.  C.  Gordon,  of  the  Little  I'alls  Water  Power  Company, 
was  one  of  the  other  speakers. 

*  *     * 

Dr.  Steinmetz  on  Railroad  Electrification. — Two 
hundred  and  eighty  men  attended  the  meeting  of  the  Elec- 
tric Club  of  Chicago  on  Oct.  30  to  hear  Dr.  Charles  P. 
Steinmetz.  In  meeting  objections  which  sometimes  are 
made  regarding  the  substitution  of  electric  locomotives  for 
steam.  Dr.  .Steinmetz  said  that  the  former  are  economical 
only  in  large  sizes,  while  electrical  operation  is  most  satis- 
factory where  the  load  to  be  hauled  is  distributed  among 
several  trains  whose  schedules  are  arranged  to  produce  a 
high  load-factor.  The  development  of  a  new  product  does 
not  necessarily  require  the  replacement  of  the  old,  but  re- 
quires the  reconstruction  of  old  methods  to  conform  with 
ihe  new  idea.  In  substituting  electric  locomotives  for  steam 
this  idea  should  be  carried  in  mind. 

*  *     * 

Inspection  of  Coon  Rapids  Pl,\nt.--  By  invitation  of 
General  Manager  R.  F.  Pack  of  the  Minneapolis  (General 
Electric  Company,  the  Mayor  and  other  officials  of  that 
cit\-  inspected  recently  the  Coon  Rapid  hydroelectric  devel- 
opment now  under  construction  by  H.  M.  Byllesby  &  Com- 
pany on  the  Mississippi  River  near  .A.noka,  Minn.  The 
visitors  were  surprised  at  the  magnitude  of  the  work  and 
the  progress  made  and  praised  the  modern  methods  em- 
ployed for  the  housing  and  care  of  the  large  construction 
force.  On  Oct.  14  the  Minneapolis  General  Electric  Com- 
pany made  a  new  high  record  of  output,  the  figure  being 
.^47.930  kw-hr.,  and  as  the  business  is  increasing  rapidlv 
the  additional  energy  that  will  be  obtained  from  the  new 
hvdroelectric  plant  is  needed. 
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I.iHERTY  Raises  Its  Voice. — The  town  of  Liberty,  Incl., 
has  complained  to  the  Public  Service  Commission  of  In- 
diana that  it  is  required  to  pay  more  for  electrical  energy 
for  street  lighting  than  the  neighboring  town  of  West 
College  Corner,  although  the  electricity,  as  alleged,  is  ob- 
tained from  the  same  source.  The  town  of  Liberty  is 
supplied  by  the  Liberty  Light  &  Power  Company,  and  it 
is  charged  that  the  same  company,  in  the  name  of  its 
president,  Mr.  Robert  S.  Ashe,  is  giving  service  to  West 
College  Corner.  The  complaint  alleges  that  the  source  of 
energy  in  both  cases  is  a  generating  station  at  Richmond, 
which  is  14  miles  from  Liberty  and  20  miles  from  West 
College  Corner.  It  is  said  that  the  rate  in  Liberty  is  $4 
a  month  for  each  50-cp  street  lamp,  while  for  correspond- 
ing service  in  West  College  Corner  the  rate  is  $3  a  month. 


SOCIETY  MEETINGS 
Colorado  Electric  Club. — Lieut.  Ernest  A.  Brooks, 
U.  S.  N.,  addressed  the  Colorado  Electric  Club  at  its 
luncheon  held  at  the  Albany  Hotel,  Denver,  Oct.  30,  on 
the  topic  of  "Uses  of  Electricity  in  the  Army  and  Navy." 
Lieu.enant  Brooks  was  formerly  on  the  electric-driven 
collier  Jupiter. 

*  *     * 

Oregon  Contractors'  Next  Annual  Convention. — 
The  next  annual  meeting  of  tiie  Oregon  Electrical  Con- 
tractors' Association  will  be  held  in  April  of  next  year. 
The  officers  of  the  state  association  are:  President,  Mr. 
R.  G.  Littler:  secretary,  Mr.  F.  C.  Green,  and  treasurer, 
Mr.  J.   R.  Tonilinson,  all  of  Portland. 

*  *     * 

Pittsburgh  Jovian  Luncheon. — About  seventy-five 
members  were  in  attendance  at  the  weekly  luncheon  of  the 
Jovian  Order  in  Pittsburgh,  Pa.,  last  week.  I'he  letter  of 
Mr.  J.  H.  Collins  to  the  recent  annual  Jovian  congress  in 
New  York  was  read  for  the  benefit  of  those  who  had  been 
unable  to  attend  the  convention  and  was  received  with  much 
enthusiasm. 

*  *     * 

Washington  Section  of  Radio  Engineers. — The  In- 
stitute of  Radio  Engineers  now  numbers  twenty-five  mem- 
bers in  Washington.  At  a  recent  meeting  of  the  cominit- 
tee  for  the  formation  of  a  Washington  Section  it  was  de- 
cided to  hold  a  meeting  in  that  city  on  Dec.  3.  Emil  J. 
Simon,  81  New  Street,  New  York,  is  secretary  of  the  Insti- 
tute of  Radio  Engineers. 

*  *     ♦ 

Louisville  Engineers'  Club. — A  reception  and  house- 
warming  marked  the  recent  opening  of  the  new  quarters  of 
the  Engineers  and  Architects'  Club  of  Louisville,  Ky. 
Club  rooms  have  been  fitted  up  on  the  fourteenth  floor  of 
the  new  Stark  Building.  Mr.  G.  Wilbur  Hubley,  chief 
engineer  of  the  Louisville  Gas  &  Electric  Company,  is  a 
past-president  of  the  club  and  also  one  of  its  directors. 

*  ♦     * 

Proposed  Association  of  Electric  Sign  Manufactur- 
ers.— A  meeting  of  electric  sign  manufacturers  will  be  held 
in  Chicago,  111.,  on  Dec.  i  at  10  a.  m.  in  tlie  La  Salle  Hotel 
for  the  purpose  of  organizing  an  association  of  electric  man- 
ufacturers to  promote  electric  advertising.  Preliminarj-  ar- 
rangement details  are  being  looked  after  by  Mr.  H.  C. 
Menefee,  editor  of  Sigtts  of  the  Times,  Cincinnati.  Ohio. 
t     *     * 

Meeting  of  the  Radio  Eis-cineers. — Dr.  Lee  De  Forest 
presented  a  paper  on  "The  Audion — Detector  and  Ampli- 
fier" at  a  meeting  of  the  Institute  of  Radio  Engineers  held 
at  Columbia  University.  New  York,  on  Nov.  5.  He  dis- 
cussed the  principles  of  the  operation  of  this  device,  de- 
scribed its  use  as  a  sensitive  detector  for  radio  communica- 
tion and  its  more  recent  adaptation  as  a  practical  amplifier 


of  exceedingly  minute  pulsating  currents.  The  paper  was 
accompanied  by  demonstrations  of  the  apparatus  described 
by  Dr.  De  Forest. 

»     ♦     * 

Formation  of  Richmond  (Va.)  Society  of  Engineei<5 
— A  number  of  the  professional  engineers  of  Richmon!, 
Va.,  met  Oct.  16  and  took  the  first  formal  steps  for  the 
formation  of  a  local  engineering  society  which  will  draw 
its  members  from  all  branches  of  engineering  in  that  city. 
The  present  membership  numbers  fifty-three  and  a  larger 
enrolment  is  expected.  The  oflScers  chosen  for  the  year 
are:  President,  Mr.  Arthur  Scrivenor;  vice-president,  Mr. 
James  Bolton;  treasurer,  Mr.  P.  Parsons  Pilcher,  and  sec- 
retary, Mr.  Edwin  Wortham. 

«     41     * 

Exposition  iiy  the  Lumber  Manufacturers'  Associ- 
ation.— The  National  Lumber  Manufacturers'  Association  ; 
is  planning  a  "forest  products  exposition,"  with  the  object 
of  exploiting  wood,  wood  products,  methods  of  use,  and 
wood  as  a  general  commodity.  The  exposition  will  open 
in  the  Coliseum,  Chicago,  April  30,  1914,  and  will  close  May 
9.  It  will  then  be  moved  to  the  Grand  Central  Palace. 
New  York,  where  it  will  be  open  from  May  21  to  May  31 
Mr.  George  S.  Wood,  1621  Otis  Building,  Chicago,  111.,  1 
managcc  of  the  exposition. 

*     ♦     * 

Colorado  Women's  Co-Electric  Club. — Early  in  the 
summer  the  wives,  sisters  and  daughters  of  the  members  oi 
the  Colorado  Electric  Club  of  Denver  organized  "The  Co- 
Electric  Club"  for  the  purpose  of  broadening  sociabilit- 
among  the  women  relatives  of  local  electrical  men.  Tli 
Co-Electric  Club  meets  at  some  prominent  Denver  hot' 
on  the  second  Thursday  of  each  month,  when  luncheon  s 
served  followed  by  cards.  So  far  three  dances  have  bet- 
given  by  the  women's  club  to  entertain  the  members  of  tlv 
Colorado  Electric  Club.  On  Oct.  28  a  "harvest  homt 
dance  was  held.  Refreshments  and  light  lunch  have  bee: 
features  of  these  entertainments.  Each  member  of  tlv 
Co-Electric  Club  pays  dues  amounting  to  $1  per  year.  Foi 
lowing  is  a  list  of  the  club's  officers:  President,  Mrs.  Ben 
edict  Shubart;  vice-president,  Mrs.  W.  A.  Carter;  record 
ing  secretary,  Mrs.  A.  F.  Traver;  corresponding  secretar> 
Mrs.  W.  A.  Roper;  treasurer,  Mrs.  R.  A.  Lewis;  monitor 
Mrs.  E.  W.  Woodbury,  and  historian.  Mrs.  A.  R.  Cliff. 


National  Association  of  Corporation  Schools. — Thi 
National  Association  of  Corporation  Schools  has  been  or 
ganized  following  a  recent  conference  at  the  plant  0 
the  National  Cash  Register  Company  in  Dayton,  Ohio 
Its  objects  are  to  develop  the  efficiency  of  the  indi 
vidual  employee,  to  increase  general  efficiency  in  indus 
try  and  to  cause  established  educational  institutions  to  in 
troduce  courses  relating  to  industry.  The  association  i 
composed  of  representatives  of  corporations  which  conduc 
schools  for  employees.  Its  oflficers  are  as  follows:  Presi 
dent,  Mr.  Arthur  Williams.  New  York  Edison  Company 
first  vice-president.  Mr.  E.  St.  Elmo  Lewis.  Burrough 
Adding  Machine  Company ;  second  vice-president.  Dr.  <- 
P.  Steinmetz.  General  Electric  Company;  secretary,  Mi 
Lee  Galloway,  New  York  University ;  treasurer,  Mr.  E.  ; 
Mehren.  Engiiieeriiis;  Record;  assistant  secretar\--treasurei 
Mr.  F.  C.  Henderschott,  New  York  Edison  Company.  Th 
executive  committee  is  composed  of  Messrs.  A.  F.  Bare 
well.  Yale  &  Towne  Manufacturing  Company;  J.  W.  I 
Hale.  Pennsylvania  Railroad :  M.  W.  Mix.  Dodge  Mam 
facturin':;  Company;  E.  C.  Wolf,  Curtis  Publishing  Con 
pany:  William  D.  Kelley,  Consolidated  Gas  Company;  ( 
R.  Dooley,  Westinghouse  Electric  &  Manufacturing  Cop 
pany;  L.  L.  Park.  A^nerican  Locomotive  Company:  J.  ' 
Rogers.  National  Cash  Register  Company,  and  Mr.  Hende> 
schott. 
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The  Electrically  Operated  Ship  "Tynemount" 


Great  Lakes  carrier  employing  Diesel- 
type  engine  prime  movers  and  Mavor 
multi-frequency  alternating-current  drive 


IX  the  field  of  naval  architecture  the  electric  propulsion 
and  electric  steering  of  ships  are  attracting  an  in- 
creasing measure  of  interest.  Afloat  as  well  as 
ashore  the  advantages  of  electric  drive  are  still  constantly 
unfolding,  revealing  economies  and  conveniences  of  opera- 
tion unknown  with  the  elementary  forms  of  mechanical 
propulsion.  On  board  ship  electricity  early  found  recogni- 
tion as  a  safe  means  of  lighting  poorly  ventilated  quarters 
where  fire  is  always  a  dread  menace.  Close  thereafter 
tollowed  the  use  of  electric  heating,  so  that  to-day  all  the 
great  ocean  leviathans  have  their  cabins  equipped  with  re- 
sistor   radiators. 

But,  aside  from  small  boats  propelled  by  battery  power, 
electric  drive  was  first  suggested  as  a  means  for  ship 
propulsion  in  order  to  couple  the  inherently  high  speed  of 
the  steam  turbine  with  the  stubbornly  slow  velocity  at 
which  the  screw  propeller  has  its  highest  efficiency.  The 
advantages  gained  lie  in  greater  flexibility  of  control  and 
even  the  possibility  of  manipulation  from  the  bridge.  The 
Chicago  fireboats  with  their  turbine-driven  direct-current 
generators  and  twin  motor-driven  screws  are  examples. 
These  interesting  vessels  are  in  fact  not  only  propelled  but 
also  steered  through  the  busy  Chicago  River  by  their  two 
motor-driven  propellers.  Alternating-current  generators 
and  motors  have  been  used  with  success  on  the  new  electric- 
driven  United  States  Navy  collier  Jupiter,  described  in 
these  columns  Aug.  3.  1912.  On  her  sea  trials  this  vessel 
recently  made  14.78  knots  per  hour,  exceeding  her  guaran- 
tee by  nearly  three-quarters  of  a  knot. 

General  Features  of  the  "Tynemount" 

:  The  following  paragraphs  are  devoted  to  an  account  of 
i;he  electric-driven  ship  Tynemount,  recently  completed  in 
England  and  designed  for  operation  nn  the  waters  of  the 
jreat  Lakes  of  North  America.  Measuring  250  ft.  in 
ength  and  42.5  ft.  in  beam,  with  a   iQ-ft.  draft,  she  is  one 


L.f  the  largest  ships  to  be  thus  far  fitted  with  electric  drive. 
Her  prime-mover  equipment  is  of  the  Diesel  internal- 
combustion  type,  the  engines  driving  alternators  which  in 
turn  operate  the  special  Mavor  500-hp  motor  which  drives 
the  single  propeller. 

Built  as  a  freighter,  the  Tynemount  has  one  steel  deck 
and  three  cargo  holds  with  seven  large  hatches.  Forecastle 
and  navigating  bridge  are  located  forward,  and  the  poop 
aft.  The  machinery  is  also  accommodated  aft,  beneath  the 
poop.  Use  can  be  made  of  the  ship's  double  bottom  for 
carrying  an  extra  supply  of  fuel  oil  in  addition  to  the  con- 
tents of  the  two  tanks  on  deck  forward  of  the  poop 
bulkhead. 

Intern.\l-Combustion  Prime-Mover  Set 

The  prime  movers  of  the  Tynemount  installation  consist 
of  a  pair  of  six-cylinder,  high-speed,  internal-combustion 
engines  of  the  Diesel  type,  manufactured  by  Mirrlees,  Bick- 
erton  &  Day,  Ltd.  Each  is  capable  of  developing  300 
brake-hp  at  400  r.p.m.  on  the  four-stroke  cycle,  the  diameter 
of  the  cylinders  being  12  in.  and  the  stroke  13.5  in.  The 
engines  are  totally  inclosed,  forced  lubrication  being  em- 
ployed throughout. 

A  substantial  bedplate  is  provided,  cast  in  two  pieces 
which  are  bolted  together  and  joined  with  the  alternator 
bedplate  at  the  flywheel  end  of  the  engine.  The  six  cylin- 
ders are  divided  into  two  groups  of  three  each,  the  vertical 
shaft  which  drives  the  cam  shaft  being  placed  between  the 
two  groups.  The  crank  shaft  is  built  in  two  pieces,  the 
gear  wheel  which  transmits  the  motion  to  the  vertical  shaft 
being  bolted  between  the  two  flanges  of  the  central  coupling. 
These  flanges  are  turned  solid  with  the  shafts. 

The  engines  which  are  connected  to  the  alternators  by 
the  usual  couplings  are  placed  on  the  forward  end  of  the 
machinery  space,  on  the  port  and  starboard  sides.  A  hand- 
lever  barring  gear  working  in  an  internal  rack  on  the  fly- 
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wheel  provides  for  turning  the  engine  into  the  starting 
position  when  required.  Starting  is  effected  by  compressed 
air,  the  three  cylinders  at  the  flywheel  end  being  fitted  with 
starting  valves.  Their  operation  is  rendered  easy  by  a  sys- 
tem of  bell-crank  levers  and  coupling  rods  transmitting  the 
motion  from  a  control  pillar  on  the  engine-room  floor  near 
the    .lir    receivers.     Mc.ins    lor    stopping    the    oni^ine    and 


FIG.     2 CO.MHI.NED    GE.\ER.\ri  NO     SEI 

tor  controlling  the  amount  of  air  delivered  by  the  com- 
pressor are  also  provided  on  the  same  pillar.  Xear  at  hand 
also  is  the  electric  controller  of  the  transmission  system, 
the  whole  providing  a  compact  and  centralized  arrangement 
for  the  operation  of  the  propelling  machinery. 

At  the  rear  of  each  engine  is  a  three-stage  air  com- 
pressor, direct  driven  from  a  shaft  extension  which  also 
drives  the  lubricating  and  circulating-water  pumps. 

The  valves  are  situated  in  the  cylinder  covers  and  are 
operated  by  cams  and  levers.  The  fuel  valves  are  of  the 
ordinary  needle  type,  and  open  upward,  while  the  exhaust 
and  air  valves  open  downward.  An  important  feature  of 
the  valve  actuating  levers  is  the  provision  of  a  hinged  and 
bolted  joint  in  each,  which,  by  the  undoing  of  one  bolt, 
allows  any  lever  to  be  folded  back  so  that  the  work  of 
withdrawing  the  valves  is  reduced  to  a  minimum.  All  the 
valve  seats  are  made  separate  from  the  cylinder  covers 
and  can  be  withdrawn  bodily  with  the  valves.  Spare  valves 
and  seatings  are  carried,  so  that  all  grii.ding-in  can  be  done 
on  the  bench  at  the  engineer's  convenience. 

The  pistons  are  of  the  trunk  pattern  and  have  separate 


FIG.    3 REAR    OF    ENGINE    ROOM,    SHOWING    PROPELLER     MOTOR 

heads.     The  top  ends  of  the  connecting  rods  are  fitted  with 
gun-metal  bushes  working  on  case-hardened  piston  pins. 

The  fuel  pumps  for  delivering  oil  to  the  cylinders  are 
situated  on  either  side  of  the  vertical  shaft  gear  casing 
and  are  driven  by  eccentrics  from  the  cam  shaft.  Each  of 
these  eccentrics  operates  a  small  crosshead  to  which  are 
fitted  the  three  plungers  of  each  pump.     Fuel  oil   is   fed 


by  gravity  to  the  fuel-pump  suction  chamber  from  the 
"ready-use"  tanks,  which  are  situated  on  the  forward  bulk- 
head of  the  engine  room.  The  amount  of  oil  passing  i' 
the  cylinders  is  determined  by  the  governor,  which  is  fittc' 
on  the  upper  portion  of  the  vertical  shaft.  A  system  oi 
Coupling  rods  and  levers  connects  the  governor  arm  with 
a  small  spindle  passing  through  the  fuel-pump  suction 
chamber.  To  this  spindle  tappets  are  fixed,  which  deter- 
mine, according  to  the  position  of  the  governor,  the  length 
of  time  the  fuel-pump  suction  valves  remain  off  their  seats. 
Until  the  suction  valves  are  closed  no  oil  is  delivered  to  the  , 
fuel  valves  on  the  cylinder  covers. 

The  two  groups  of  cylinders  composing  each  engine  are 
carried  by  inclosed  columns  each  cast  in  a  single  piece  bot 
provided  with  inspection  doors  of  ample  size.  Access  to 
the  valves  and  valve  gear  is  provided  by  grated  patfomii. 
running  the  length  of  each  engine. 

The  circulating  water  after  passing  through  the  engines 
goes  to  the  e.xhaust  pipes,  which  are  also  water-cooled. , 
Thence  it  passes  from  each  engine  through  a  water-flow  ( 
indicator  into  a  branch  fitting  from  which  two  pipes  are  ^ 
led,  one  going  to  the  discharge  valve  on  the  ship's  side  and 
the   other    to    the   suction    side   of   the   circulating   pmap^ 
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In  this  way  when  the  ship  is  sailing  in  cold  waters  warm 
water  can  be  mixed  with  the  incoming  water  from  th« 
weed  traps.  When  the  ship  is  running  in  fresh  wattr 
it  will  also  be  possible  to  pass  the  hot  circulating  water 
from  one  engine  into  the  feed  tank  of  the  donkey  boiler? 
When  the  engines  have  been  stopped  and  are  cooling  ofl 
it  has  been  arranged  that  the  sanitary  pumps  may  pas; 
circulating  water  through  them  and  thus  lessen  the  chance 
of  precipitation  of  salts  or  alkaline  matter  in  the  jackets. 

Alternating-Current  Apparatus 

The  electrical  equipment  consists  of  two  Mavor  &  Coul 
son  three-phase  alternators,  each  direct-coupled  to  oni 
of  the  Diesel  engines.  The  alternators  when  running  a 
full  load  at  their  normal  speed  of  400  r.p.m.  generate  : 
pressure  of  500  volts  and  currents  of  270  amp  per  phase 
They  are  provided  with  six  and  eight  poles  respectively 
making  the  frequency  produced  by  one  20  cycles  per  sec 
ond  and  that  of  the  other  26.6  cycles  per  second. 

An  exciter  is  directly  connected  to  each  alternator  ana  " 
capable  of  giving  an  exciting  current  of  30  amp  for  ord- 
nary  operation,  which'  can  be  increased  up  to  50  amp  W"' 
maneuvering. 

The  output   from  these  two  generating  sets  is  led  to 
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;oo  brake-hp  induction  motor  of  special  construction,  built 
inder  the  Mavor  &  Coulson  patent.  Its  rotor  is  of  the 
iquirrel-cage  type  but  the  stator  is  provided  with  two  dif- 
erent  and  entirely  separate  windings,  one  having  30  and 
he  other  40  poles.  When  these  two  windings  are  supplied 
vith  current  at  20  and  26.6  cycles  respectively,  they  give  the 
;anie  synchronous  speed  of  So  r.p.m.  The  motor  will  then 
ibsorb  the  full  power  of  both  engines  and  drive  the  pro- 
)eller  to  which  it  is  directly  coupled  at  a  speed  of  78  r.p.m. 
rhis  propeller  speed  corresponds  to  the  fastest  speed  of  the 
vessel. 

To  obtain  a  slower  speed  the  connections  are  changed 
;o  that  the  20-cycle  alternator  supplies  the  forty-pole  wind- 
ng  of  the  motor.  The  26.6-cycle  alternator  can  then  be 
ihut  down,  while  the  thirty-pole  winding  of  the  motor 
s  also  out  of  use.  The  synchronous  speed  of  the  motor 
vith  the  propeller  is  now  reduced  to  60  r.p.m.  Only  one 
)f  the  engines  is  now  available,  but  as  the  speed  of  the 
;hip  is  reduced  to  about  three-quarters  of  its  rate  of  travel, 
lalf  of  the  total  engine  capacity  is  ample.  In  this  way  the 
;reat  advantage  is  obtained  of  being  able  to  shut  down 
ntirely  that  part  of  the  plant  which  is  not  required  at  the 
5W  speed. 
From  the  foregoing  description  it  will  be  noted  that  the 
o  alternators,  when  both  at  work,  are  connected  to  en- 


FIG.    5 SWITCH    GEAR 

illy  separate  circuits  and  that  they  are  therefore  never 
n  parallel.  Obviously,  the  paralleling  of  two  alternators, 
n«!ssitating  that  they  should  be  run  up  to  speed  and 
sy:hronized  before  being  switched  onto  the  load,  is  quite 
uriitable  for  ship  work;  for  this  operation  not  only  re- 
ques  skill  and  care  but  would  involve  considerable  delay 
'n  Parting  the  propeller  motor. 

\  the  case  of  the  Tyncmount,  the  motor  is  readily  re- 
veed  by  interchanging  the  connections  of  two  of  the 
phes. 

Switching  Apparatus  for  Control 

e  switch  gear  which  effects  the  necessary  changes  in 
coiections  is  itself  very  simple,  consisting  of  two  parts. 
Th  main  switch  is  of  the  railway-controller  type  having 
theive  different  positions,  "full  ahead,"  "half  ahead," 
*t'|,"  "half  astern,"  "full  astern."  The  second  and 
smi'er  switch  serves  to  introduce  resistance  into  the  shunt 
<^'«Ht  of  the  exciter. 

T;  contacts  of  both  switches  work  under  oil,  but  it  is 
"lacisable  that  the  contacts  of  the  main  switch  should  be 
■■'qi  ed  to  break  the  large  main  current  flowing  to  the 
"'Ot*.  The  two  switches  are,  therefore,  so  interlocked 
'"M  is  impossible  to  work  the  main  switch  except  when 
^"  ti:  resistance  has  been  introduced  into  the  exciter  field 
cous  There  is  then  practically  no  excitation  and  the 
w»Oi  system  is  "dead."     With  the  resistance  in   the  ex- 


citer field  circuit,  the  main  switch  can  be  moved  to  any 
one  of  its  four  working  positions,  and  when  the  main  con- 
nections have  been  made  for  the  new  running  position 
the  shunt  switch  lever  is  pulled  over  so  as  to  cut  out  the 
resistance  and  restore  the  excitation.  Until  the  main 
switch  is  definitely  on  one  set  of  contacts  the  shunt  switch 


FIG.    6 ROTOR    OF    ALTERNATOR 

IS  locked  SO  that  the  excitation  cannot  be  restored,  thus 
eliminating  possibility  of  burned  contacts. 

It  is  thus  clear  that  the  whole  handling  of  the  ship  can 
be  carried  out  by  means  of  two  levers  which  are  so  inter- 
locked as  to  be  practically  fool-proof.  In  the  case  of  the 
Tyncmount  these  switches  are  installed  in  the  engine 
room,  but  it  is  evident  that  by  lengthening  the  connecting 
cables  they  could  be  placed  on  the  navigating  bridge. 

The  number  of  electrical  instruments  provided  has  been 
kept  down  to  a  minimum.  There  are  one  ammeter  and  one 
voltmeter  for  each  alternator,  and  an  ammeter  and  a  volt- 
meter for  each  exciter.  The  handling  of  the  switch  gear  is 
so  simple  that  no  necessity  exists  for  multiplication  of  the 
measuring  instruments. 

Use  of  electrical  drive  enables  the  speed  of  the  ship  to 
be  altered  without  altering  the  engine  speed.  It  also  per- 
mits a  convenient  gear  ratio,  enabling  the  engines  and  the 
propeller  respectively  to  be  run  at  their  most  efficient 
speeds,  and  also  provides  for  the  ready  reversal  of  the 
propeller  while  the  engines  continue  to  run  in  their  normal 
direction. 

In  addition  to  the  above  advantages,  it  is  found  that  in 
many  cases  the  electric  system  allows  of  a  reduction  in 
the  machinery  space  and  also  in  the  bunker  space  required, 
llius  increasing  the  cargo  capacity  of  the  vessel.  As  a 
subsidiary  advantage  it  lends  itself  readily  to  distant  con- 
trol. In  any  case  where  advisable  the  switch  gear  can 
be  put  on  the  bridge  and  the  control  of  the  motor  driving 
the  propeller  be  put  directly  into  the  hands  of  the  navi- 
gating officer. 

The  system  of  electric  drive  used  is  tkat  designed  by  Mr. 


FIGS.     7    AND    8 EXCITER     SWITCH     REMOVED    FROM     CASE    AND 

MAIN      SWITCH      WITH      COVER      REMOVED      AND      OIL      TANK 
LOWERED 

Henry  .\.  Mavor.  The  Tynemount  was  built  by  Swan, 
Hunter  &  Wigham  Richardson,  Ltd.,  of  Wallsend,  to  the 
classification  of  the  British  Corporation  B.  S.,  and  to  the 
order  of  the  Electric  Marine  Propulsion  Company,  Ltd.,  a 
corporation  formed  to  develop  the  system  associated  with 
the  name  of  Mr.  Mavor. 
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100,000- Volt  Transmission  Into  Bombay,  India 


Features  of  the  Tata  high-head  development  utilizing 
the  200-in.  rainfall  of  the  Western  Ghats — Ultimate 
66,000-kw  system  with  cotton  mills  as  principal   load 


CONSERVING  the  phenomenal  precipitation  of  200 
in.  per  year  which  falls  on  the  lofty  slopes  of 
India's  Western  Ghats,  and  conducting  this  unfail- 
ng  supply  through  an  almost  sheer  drop  of  2000  ft.  to  the 
56,ooo-kw  power  house  on  the  plains  below,  the  great  Tata 
vater-power  development  will  shortly  be  supplying  hydro- 
:lectric  energy  to  the  ancient  Parsee  city  of  Bombay. 
Fransmission  over  the  43-mile  distance  will  be  accom- 
jlished  at  100,000  volts,  the  lines  being  carried  on  modern 
iteel  structures — Bombay's  latter-day  "towers  of  silence" — 
;o  adapt  the  title  of  those  grim  mortuary  buildings,  strewn 
(vith  carrion,  which  are  found  to  the  northward  of  Malabar 
Hill. 

Among  the  commercial  applications  of  this  imported 
lydroelectric  energy,  electric  drive  of  cotton  mills  will 
demand  large  blocks  of  power.  Bombay  has  eighty-three 
:otton  mills,  with  3,000,000  spindles  and  43,000  looms, 
ivhich  are  now  operated  by  isolated  steam  plants  aggregat- 
ng  100,000  hp  in  rating.  The  Indian  coal  used  in  these 
slants  costs  about  $5  per  ton.  Already,  however,  some 
[0,000  hp  in  electric  motors  is  installed  in  India's  textile 
nills. 

While  the  Tata  development  which  is  the  subject  of  this 
irticle  is  by  far  the  largest  undertaking  of  its  kind  in  the 
jeninsular  empire,  India  has  not  been  slow  in  the  utiliza- 
:ion  of  her  natural  water-power  resources.  Hydroelectric 
schemes  have  already  been  carried  out  in  Mysore,  Kash- 
nere  and  Afghanistan.  Of  these  the  first  named,  which 
s  on  the  Cauvery  River,  is  the  most  important.  With  a 
:apacity  of  13,000  hp  it  furnishes  energy  to  the  towns  of 
Vlysore  and  Gangalore.  respectively  35  and  60  miles  away, 
ind  to  the  Kolar  gold  fields  at  a  distance  of  92  miles.    The 


transmission-line  pressure  is  of  35,000  volts.  This  system 
has  been  in  successful  operation  for  several  years  and  is 
now  being  brought  up  to  20,000-hp  capacity. 

System  of  Storage  Lakes 

The  Western  Ghats,  India's  famous  coast  range  front- 
ing on  the  Arabian  Sea,  rise  precipitously  in  horizontal 
layers  of  trap  rock  to  a  height  of  2000  ft.  to  3000  ft.  above 
ocean  level.  Rain  falling  to  the  west  of  this  sharp  edge 
runs  down  directly  to  the  Arabian  Sea,  and  it  is  on  the 
collection  and  storage  of  the  tremendous  rainfall  occur- 
ring annually  during  the  southwest  monsoon  that  the  pres- 
ent water-power  scheme  is  based. 

Thirty  years'  records  of  this  precipitation  taken  at  sta- 
tions in  the  center  of  the  locality  give  a  mean  annual  fall 
of  nearly  200  in.,  or  about  five  times  the  average  fall  in 
the  United  States.  By  storing  this  run-off  in  mountain 
lakes,  a  continuous  supply  is  made  available  to  operate  the 
turbo-generators  in  the  power  plant  on  the  plains,  nearly 
2000   ft.  below. 

The  storage  lakes  and  hydraulic  works  of  the  Tata  de- 
velopment are  near  Lonawla,  a  hill  station  at  the  summit 
of  the  Bhor  Ghat.  The  lakes  have  been  formed  by  con- 
structing masonry  dams  across  the  Lonawla,  Walwhan  and 
Shirawta  valleys,  as  shown  in  the  accompanying  map. 
During  the  monsoon  period,  however,  water  will  be  used 
directly  from  the  rainfall. 

The  Lonawla  Lake  is  the  storage  basin  provided  for  the 
"burst"  and  "breaks''  of  the  monsoon,  and  has  a  capacity 
sufficient  to  provide  water  over  the  longest  break  on  record. 
Two  dams  form  this  lake.  The  main  dam  is  3600  ft.  long 
and  40  ft.  high.    The  smaller  dam,  in  which  the  sluices  are 


FIG.    I — PLAN    OF    HYDRAULIC   AND   ELECTRICAL    EQUIPMENT,    POWER    STATION 
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located,  measures  1900  ft.  long  and  is  26  ft.  above  lowest 
level  of  valley  across  the  headwaters  of  the  Indreyani 
River.  The  area  of  this  lake  will  be  986  acres,  or  1.54  sq. 
miles,  and  the  total  capacity  466,000,000  cu.  ft.  in  the  19-ft. 
range  between  outlet  level  and  the  full  supply  level  at  an 
•elevation  of  2051  ft. 

For  the  rest  of  the  year  water  will  be  drawn  from  the 
other  two  storage  lakes.  Malwhan  Lake,  near  the  village 
of  that  name,  is  formed  by  constructing  a  dam  4500  ft. 
long  and  75  ft.  high.  This  lake  when  full  will  have  an 
area  of  1535  acres,  or  2.4  sq.  miles,  with  a  total  capacity 
of  2,560,000,000  ft.  between  its  outlet  and  full  levels.  Its 
full-supply  level  has  an  elevation  of  2086  ft.  above  sea 
level.  The  dam  will  be  provided  with  waste  escapes  and 
ample  sluices  of  large  dimensions,  and  the  top  will  carry 
a  footpath  and  a  tramway  with  parapets  on  each  side. 

Shirawata  Lake  is  the  second  storage  basin,  which  is 
formed  by  constructing  an  8ooo-ft.  dam,  100  ft.  high, 
across  a  valley  to  the  north  of  Walwhan  Valley.  Its  area 
when  full  will  be  3174  acres,  or  5  sq.  miles,  and  its  avail- 
able capacity  7,102,000,000  cu.  ft.  The  outlet  will  be  at 
the  same  elevation  as  the  full-supply  level  of  Walwhan 
Lake,  with  which  it  will  be  connected  by  a  tunnel  5000  ft. 
long  through  the  trap-rock  of  the  hills. 

Four-Mile  Masonry  Duct 

From  Walwhan  Lake  water  is  led  to  the  forebay  at  the 
edge  of  the  Ghats  by  a  masonry  duct,  4  miles  in  length. 
The  difficult  country  encountered  here  has  required  the 
construction  of  numerous  aqueducts,  tunnels,  cuttings  and 
embankments,  besides  crossing  en  route  the  Bombay  Poona 
road  and  the  G.  I.  P.  Railway.  The  duct  has  a  total 
capacity    of    120,000    hp    and    terminates    at    the    forebay. 


■.    2 SECTIONAL     ELEVATION     OF     GENERATING    STATION     AT 

KHOPOLI 

^  ich  is  formed  by  masonry  walls  in  a  small  valley  at  the 
t;e  of  the  cliff  near  Khandalla. 

I"he  duct  from  Lonawla  Lake  is  2150  ft.  long  and  joins 
t.  Walwhan  duct  at  a  point  2.45  miles  from  the  Walwhan 
dn. 

"lessrs.  Pauling  &  Company,  of  London,  are  the  con- 
'':tors  for  the  dams,  ducts  and  forebay. 


Steel  Pipe  Line  to  Power  House 

Prom  the  forebay  the  pipe  line,  one  of  the  largest  ever 
built,  conveys  the  water  down  the  cliffs  and  steep  slopes 
to  the  power  house  on  the  plains  below,  near  Khopoli.  This 
conduit  has  been  designed  in  two  sections,  with  two  upper 
and  eight  lower  pipe  lines. 

The    initial     installation     (which    constitutes    half    the 


fig.    3 — MAP    OF    storage    LAKE    AND    TRANSMISSION    LINE    OF 
TATA   DEVELOPMENT 

scheme)  will  comprise  one  upper  pipe  line,  a  distributing 
pipe  and  four  lower  pipes,  the  total  route  length  being 
about  13,000  ft.,  divided  into  8200  ft.  of  upper  pipe  line 
and  4800  ft.  of  lower  pipe  line.  The  first  section  of  the 
upper  pipe  line,  starting  at  the  forebay,  is  of  riveted  steel 
tube,  82  in.  in  internal  diameter  and  0.375  '"•  thick,  while 
the  second  section  is  TJ  in.  in  internal  diameter  and  0.375 
in.  to  0.8125  '1-  thick.  The  third  section,  ending  at  the 
distributing  pipe,  is  of  lap-welded  steel  tube  72  in.  in  diam- 
eter and  0.6875  '"•  to  0.8125  in.  thick. 

The  distributing  pipe  consists  of  a  bend  and  a  straight 
pipe  section,  72  in.  in  internal  diameter  and  0.9375  in.  thick. 
Its  length  is  about  46  ft.  and  it  opens  into  five  42-in. 
branches. 

The  first  section  of  the  lower  pipe  line,  starting  from 
the  distributing  pipe,  is  of  lap-welded  steel  tube  42  in.  in 
internal  diameter  and  0.5  in.  to  0.6875  in.  thick.  The  sec- 
ond section,  which  sustained  the  greatest  pressure  of  any 
part  of  the  the  pipe  line,  is  of  lap-welded  steel  tube  38  in. 
in  internal  diameter  and  0.875  '"•  'o   '-^S  in-  thick. 

Both  the  riveted  and  welded  pipes  are  made  from  open- 
hearth  Siemens-Martin  steel  plates.  The  riveted  type  have 
tensile  strengths  between  the  limits  of  28  tons  and  32  tons 
per  sq.  in.  and  an  elongation  of  20  per  cent.  The  lap- 
welded  pipes  have  tensile  strengths  of  24  tons  to  28  tons 
per  sq.  in.  and  an  elongation  of  26  per  cent.  The  strength 
of  the  welded  joints  is  estimated  to  be  at  least  90  per  cent 
of  that  of  the  solid  plates.  The  factor  of  safety  of  both 
the  upper  and  lower  pipe  lines,  calculated  on  minimum 
tensile  strengths  and  maximum  static  heads,  is  not  less 
than  4.5. 

The  whole  of  the  pipe  line  is  laid  above  ground,  provi- 
sion being  made  for  variations  of  temperature  from  50 
Fahr.  to  127  Fahr.,  by  means  of  expansion  joints.  At  these 
fixed  points  angle-iron  rings  are  riveted  to  the  pipes  and 
anchored  securely  to  the  masonry  by  means  of  iron  bars, 
the  concrete  thrust  blocks  being  strengthened  by  reinforce- 
ment with  I-beams. 

The  waste-weir  elevation  at  the  forebay  is  2032  ft.,  and 
the  power-house  floor  is  307  ft.  above  mean  sea  level,  giv- 
ing a  static  head  of  1727  ft.  with  a  corresponding  pipe 
pressure  of  743  lb.  per  sq.  in.  With  four  turbines  develop- 
ing 11,000  hp  each,  the  total  loss  of  head  due  to  friction 
is  approximately  66  ft.  The  pipe  line  will  be  capable  of 
supplying  water  simultaneously  to  four   ii,ooo-hp  turbines 
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iiicl  two  850-hp  turbines,  with  provision  for  connecting  an 
iddiiional   ii,ooo-hp  turbine  to  the  upper  pipe  line. 

Messrs.    I'scher,   VVyss  &  Company,  of  Zurich,   arc  tiie 
ontractors  for  the  pipe  lines. 

The  Power  Hoise  at  Kiiopoli 

The   Tata   development   has   been   designed   for   the   ulti- 
nate   installation   of   eight    main   units   of    11,000   hp   each, 


FIG.  4 — PROFILE  OF  HIGH-PRESSURE  PIPE  LINE 

WO  exciter  units  of  850  hp  each,  eight  banks  of  step-up 
ransformers  of  10,000  kva  each,  and  the  necessary  switch 
:ear  and  auxiliary  apparatus. 

The  power-house  building,  although  capable  of  extension 
s  required,  provides  at  present  for  five  main  and  two 
xciter  sets,  with  five  transformer  banks  and  switch  gear, 
'he  equipment  now  being  installed  includes,  however,  only 
our  main  units.  The  generator  room,  254  ft.  by  48  ft. 
n  dimensions,  is  spanned  by  a  67-ton  electric  traveling 
rane. 

Each  waterwheel  set  comprises  an  ii,ooo-hp  Eschcr- 
Vyss  horizontal  impulse  turbine  running  at  300  r.p.nu, 
oupled  to  a  Siemens  8ooo-kw,  5000-volt,  50-cycle,  three- 
ihase  generator  capable  of  20  per  cent  overload  for  ten 
lOurs.  There  are  two  exciter  units,  each  comprising 
ischer-Wyss  860-hp  turbines,  running  at  600  r.p.m.  and 
oupled  to  6oo-k\v,  250-voIt,  shunt-wound,  direct-current 
Siemens  generators. 

Four  banks  of  step-up  transformers  will  be  installed. 
ach  consisting  of  three  3333-kva  oil-insulated,  water- 
ooled,  52so/ioo,ooo-volt,  50-cycle,  single-phase  units,  con- 
lected  delta  to  delta  and  having  20  per  cent  overload 
apacity  for  ten  hours. 

The  turbine  wheels  have  cas'c-steel  disks  with  cast-steel 
luckets.  The  shafts  are  of  Siemens-Martin  steel  with  two- 
ing  lubricating  bearings  equipped  for  water  cooling.  The 
:ast-steel  nozzles  are  of  the  deflecting  type.  The  govern- 
irs,  which  operate  by  oil  pressure,  are  fitted  with  hydraulic 
lUtomatic  servo-motor  precision  gearing  which  is  guaran- 
eed  to  limit  the  turbine  speed  variation  to  2.5  per  cent,  5 
>er  cent  and  12  per  cent  respectively  when  one-quarter, 
lalf  or  full  load  is  suddenly  thrown  off. 

Each  deflecting  nozzle  is  fitted  in  its  inlet  pipe  by  means 
if  two  bearings  made  water-tight  on  both  sides  by  leather 
ollars.  The  servo-motor  which  actuates  the  nozzle  con- 
ists  of  a  casing  with  differential  piston  (of  which  the 
ower  small  piston  is  under  constant  water  pressure  and 
he  upper  large  piston  is  under  variable  water  pressure) 
uid  a  dash-pot  connecting  the  deflecting  nozzle  and  auto- 
natic  speed  governor,  the  needle  only  being  rigidly  con- 
lected  to  the  governor. 

In  the  event  of  a  sudden  closing  movement,  the  servo- 
iiotor  of  the  governor  lifts  both  the  lever  of  the  main 
egulating  shaft  and  also  the  dashpot.  The  discharge  valve 
ocated  immediately  below  the  latter  then  opens  a  slot 
:hrough  which  the  water  above  the  piston  can  escape.   The 


piston  of  the  servo-motor  and  the  entire  deflecting  nozzle 
are  thus  lifted  so  that  the  jet  is  diverted  from  the  runner 
wheel,  the  levers  being  so  arranged  that  during  this  opera- 
tion there  is  no  movement  of  the  needle  to  close  the  nozzle, 
thus  guarding  against  an  increase  of  pressure  in  the  pipe 
line,  riie  nozzle  then  begins  to  return  to  its  normal  posi- 
tion, the  needle  at  the  same  time  decreasing  and  closing  the 
jet  outlet.  This  movement  follows  automatically  by  the 
action  of  the  dash-pot,  the  piston  sinking  slowly  and  clos- 
ing the  discharge  valve  situated  below,  while  pressure  water 
enters  the  large  cylinders  of  the  servo-motor.  The  latter's 
piston  is  thus  forced  downward,  and  the  deflecting  nozzle 
returns  to  its  normal  position.  With  a  slow  closing  move- 
ment of  the  regulator  the  nozzle  is  not  deflected,  owing  to 
the  slow  movements  of  the  dash-pot  piston,  the  needle 
being  slowly  operated  directly  from  the  regulator.  With 
an  opening  movement  of  the  regulator  the  nozzle  is  simply 
opened  as  in  the  case  where  no  deflecting  mechanism  is 
used. 

The  thrust  in  the  inlet  bend  caused  by  the  deflection 
of  the  water  is  taken  up  by  a  thrust-plate  fitted  on  the  end 
cover  of  the  outside  bearing,  the  bearings  being  connected 
by  four  strong  rods.  The  exciter  turbines  are  tangential 
wheels  with  separately  fastened  cast-steel  buckets  and  gov- 
ernors similar  to  those  on  the  main  units.  The  guaranteed 
full-load  efficiencies  are  82  per  cent  for  the  main  units  and 
79  per  cent  for  the  exciter  turbines. 

Electrical  Equipment  in  Generating  St.\tion 

The  main  generators  have  continuous  full-load  rating  of 
8000  kw,  developing  5000  volts  between  phases.  Their  reg- 
ulation at  unity  power-factor  is  9  per  cent  and  at  80  per 
cent  power-factor  22  per  cent.  The  guaranteed  full  load 
efficiency  at  80  per  cent  power  factor  is  94.3  per  cent.  The 
Siemens  Brothers  Dynamo  Works  are  the  contractors  for 
the  generating  plant  and  exciters,  with  Escher,  Wyss  4 
Company,  of  Zurich,  as  sub-contractors  for  the  main  and 
auxiliary  turbines. 

Each  step-up  transformer  bank  consists  of  three  General 
Electric  single-phase,  oil-immersed,  water-cooled,  5000- 
5250/100,000-volt,  50-cycle  transformers  designed  for  a 
full-load  output  of  3333  kva  at  80  per  cent  power-factor. 
The  water  circulation  required  at  full  load  is  950  gal.  per 
hour.  The  guaranteed  regulation  at  full  load  with  unity 
power-factor  is  0.8  per  cent  and  at  80  per  cent  power-factor 
4.6  per  cent.  The  full-load  efficiency  at  80  per  cent  power- 
factor  is  98.1  per  cent. 


I 


FIG.     5 SECTION     THROUGH      II,000-HP     TURBINE    WHEEL 

These  transformers  are  of  the  shell  type,  having  flat  pri- 
mary and  secondary  coils  placed  vertically  and  surrounded 
by  laminated  sheet-steel  cores.  The  high-tension  bushings 
are  of  the  compound-filled  pattern. 

Following  are  the  djmensions  and  weights  of  each  tran? 
former:  Height  to 'top  of  high-tension  lead,  16  ft;  « 
cover,  13  ft.;  diameter  of  tank.  8  ft.;  weight,  assembled  ani 
filled  with  oil.  24  tons;  weight  of  core  and  coils,  H  W' 
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The  amount  of  oil  required  for  filling  is  2300  g;il.,  equivii- 
lent  to  8  tons. 

All  switch  gear  in  the  Khopoli  power  house  is  electrically 
operated  from  a  benchboard  on  the  gallery  overlooking 
the  generator  room  at  a  point  which  will  eventually  be  the 
center  of  the  building.  In  addition  an  auxiliary  switch- 
board for  station  service,  e.xciter  control,  generator  field- 
switch  panels  and  signal  apparatus  are  located  on  the  gen- 
erator-room floor. 

The  six-panel  benchboard,  built  of  blue  Vermont  marble, 
controls  the  four  main  generators  with  their  step-up  trans- 
former banks,  two  exciters  and  the  two  outgoing  100,000- 
volt,  36,000-kva,  three-phase  lines.  The  exciter-switch 
panels  carry  single-pole  solenoid-operated  circuit-breakers 
and  the  generator-field  switch  panels  double-pole  solenoid- 
operated  field  svv'itches.  The  generator-field  series  rheo- 
stats, the  turbine  governors  and  the  air-duct  shutters  are 
all  operated  by  220-volt  motors.  The  air-duct  shutters  are 
interlocked  with  the  generator-field  switches  so  that  when 
the  fields  are  energized  the  shutters  will  be  open.  The 
low-tension  or  5000-volt  buses  are  of  copper-bar  section. 
I    In  the  transformer  high-tension  circuits  to  the  outgoing 


ioo,ooo-\'oLT  Transmission  Line 
The  route  of  the  transmission  line  from  Khopoli  to  Bom- 
bay is  shown  on  the  map  herewith.  It  starts  at  the  power 
house  at  Khopoli  and  terminates  at  the  receiving  station  on 
the  island  of  Bombay,  with  a  total  length  of  43  miles.  En 
route  the  line  crosses  two  tidal  creeks  (one  10,000  ft.  wide 
and  42  ft.  deep  at  high  tide),  a  railway  and  several  road- 
ways. Ultimately  there  will  be  four  transmission  lines 
normally  working  in  parallel,  and  carried  on  two  lines  of 
towers.  Two  "change-over"  stations  with  disconnecting 
switches  are  provided,  by  which  it  is  possible  to  divide  the 
line  into  three  sections  for  cutting  out  or  interconnecting 
different  sections  as  conditions  demand.  The  present  con- 
tract covers,  however,  only  two  transmission  circuits  car- 
ried in  one  set  of  towers. 

The  copper  conductors  used  have  a  section  of  0.095  sq. 
in.  They  are  installed  with  a  spacing  of  10  ft.  6  in.  be- 
tween wires,  and  are  carried  on  six-unit  suspension-type 
insulators.  The  towers  are  of  Siemens-Martin  steel  with  a 
tensile  strength  of  28  tons  to  32  tons  per  sq.  in.  They  are 
built  in  two  sections,  a  superstructure  and  a  base,  riveted 
together  at  the  site.     Three  kinds  are  required — suspension 
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lis  automatic  oil-break  switches  are  employed,  each  cir- 
ci  having  three  single-pole,  single-throw  solenoid-oper- 
ali  switches  in  iron  tanks.  Each  of  these  switches  has 
a  upturing  capacity  of  50,000  kva,  automatic  protection 
l)t>g  afiforded  by  means  of  series  inverse-time-limit  over- 
loj  relays. 

Vie  ioo,Goo-volt  oil-switch  room  is  located  on  the  floor 
ao^'e  the  transformer  compartments,  all  of  this  high-ten- 
sic  apparatus  being  connected  up  with  copper  tubing  car- 
ne,on  post  insulators.  The  layout  of  the  wiring  has  been 
winged  for  a  spacing  of  5  ft.  between  phases  and  a  mini- 
mu  striking  distance  of  3  ft.  to  ground.  The  lightning- 
an^iter  equipment  is  of  the  indoor  type,  the  horn-gaps  and 
eel!  being  located  in  the  transmission-line  exit  tower. 
Ei'  outgoing  line  is  protected  with  choke  coils  and 
lOOoo-volt,  aluminum-cell  arresters,  complete  with  horn 
gap  disconnecting  switches,  discharge  alarms  and  dis- 
cha;e  recorders. 

Te  General  Electric  Company  of  America  is  the  con- 
tracir  for  the  transformer  and  switch-gear  equipment  in- 
stal  i  in  both  the  generating  plant  and  the  receiving  sub- 
statn. 


towers,  anchor  towers  and  special  structures  for  the  creek 
crossings.  In  all,  about  500  towers  are  used  in  the  line. 
The  suspension  towers  have  been  designed  for  the  condi- 
tion of  any  two  conductors  breaking,  and  the  anchor  tow- 
ers for  all  the  conductors  breaking  on  one  side.  Wind 
pressures  of  25  lb.  per  square  foot  were  taken  in  making 
the  computations. 

The  standard  towers  are  66  ft.  high  and  are  spaced  500 
ft.  apart.  The  special  crossing  towers  are  spaced  1175  ft. 
apart  and  have  a  height  of  160  ft.  to  comply  with  the  gov- 
ernment requirements  that  no  part  of  the  transmission  line 
shall  come  within  80  ft.  of  the  water  at  high  tide.  The  sag 
of  the  wires  is  regulated  to  give  a  strain,  due  to  their 
weight,  of  not  more  than  one-fourth  of  the  breaking  load 
at  50  deg.  Eahr.  and  the  minimum  wind  pressure. 

Each  insulator  unit  is  designed  to  withstand  a  direct 
mechanical  strain  of  3  tons  and  when  tested  under  condi- 
tions of  service  must  pass  a  test  of  1.5  tons  strain.  Elec- 
trically each  unit  must  also  undergo  a  pressure  test  of 
70,000  volts  dry,  and  each  assembled  insulator  300,000  volts 
dry  and  200,000  volts  wet,  without  flashing  over  or  showing 
defects. 
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it\t  civUTACtors  lor  the  towers  and  insulators  are 
Icssrs,  Bullers,  Ltd.,  of  London,  and  for  the  copper  con- 
iK-tvMTSs  Kclten  &  Guilleaume. 

Rkckivixo  Substation   at   Bombay 

l"he  receiving  substation  is  located  at  Scwrec  on  the 
Jand  ot  Bombay,  about  two  miles  from  the  docks.  It  has 
f<«  designed  for  an  ultiniate  capacit>'  of  74,880  kva  in 
ijg^it  step-down  three-phase  transfonner  banks  of  9^(60 
va  each. 

The  present  building  provides  for  five  such  transformer 

-    tour  of  which  are  now  being  installed.    Each  bauk 

of  three  singie-phase,  oil-immersed,  water-cooled. 

\xv-rolt   transformers,    rated   at   3120   kva.      The 

,>  are  connected  delta  to  delta  and  the  units  are 

for  continuous  full-load  operation  at  a  tempera- 

c   r  *c  not  exc«\iing  vS  Fahr.  above  cooling  water  at 

r  Fahr. 

The  switch-giear  equipment  is  generally  similar  in  design. 

-rangiemerit  and  lav-out  to  that  in  the  power  house  already 

rs^-r:>ed,    and   consists   of    remote-controlled    electrically 

'.  oil  switches  and  other  apparatus  actuated  from  a 

located  benchboard.     This  benchboard,  which   is 

.    of    extension    as    required,    is   of   blue    VeniKHit 

"  .  And  contains  tw-enty -three  panels  for  controlling  and 


els  and  are  energized  from  the  secondary  sides  of  current 
tr.tnsfonners.  The  secondary  relays  of  the  transformer 
i-ircuits  are  arranged  to  trip  both  the  solenoid  and  motor- 
operated  oil-switches. 

The  auxiliary  switchboard  is  also  of  blue  Vermont 
marble  and  controls  the  120-kva,  oooo  2.2o-volt  station- 
service  translonner  bank.  The  station  operating  batteiy 
has  a  capacity  of  60  amp  for  eight  hours  and  furnishes 
iio-volt  energy  for  the  remote-controlled  switches. 

The  low-tension  bus  system  is  arranged  in  compartments 
on  the  ground  floor,  the  oil  switches  being  located  on  a 
floor  overhead  and  connected  through  blade  switches  and 
current  transfonners  to  the  buses  and  to  the  cable  distri- 
bution system  by  cables  run  on  racks  in  a  special  alle>-w»y. 
The  low-tension  sides  of  the  transfonner  circuits  are  con- 
nected to  the  oil  switches  by  varnished-cambric  insulated, 
fireproof-taf>ed  cables. 

Each  incoming  line  is  protected  with  choke  coils  Mi 
aluminum-cell  lightning-arrester  equipment.  A  ground  Im' 
nms  the  length  of  the  station  ' 

Motor  Equipment  in  Mills 

It  was  in  1906  that  Messrs.  Tata,  on  behalf  of  the  mbJ 
cate,  first  applied  for  power  to  carry  through  the  presea 
undertaking.     The  project  was  opposed,  however,  bv  Ike 
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xradng  the  r»c  iacoai;ag  imes,  the  four  ihree-piias* 
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hr.,  such  cuiisuiiiption  being  separately  metered  and  bcinj; 
also  limited  in  quantity  to  20  per  cent  of  the  energy  sup- 
plied fur  motor  drive. 

The  question  of  the  best  system  of  motor  drive  to  meet 
the  requirements  of  the  Bombay  industry  was  another 
problem  which  has  been  carefully  investigated,  many  tex- 
tile mills  having  been  visited  and  the  systems  in  use  studied. 
After  careful  consideration  the  plan  of  group  drive  was 
recommended,  using  direct-coupled  motors  running  at  290 
and  365  r.p.m.  These  motors  are  of  the  50-cyclc,  three- 
phase,  slip-ring  type  and  are  wound  for  2000  volts  in  sizes 
ranging  from  50  hp  to  500  hp.  In  special  cases  where  the 
starting  conditions  admit  squirrel-cage  motors  are  em- 
ployed in  the  smaller  sizes.  In  some  mills  500-volt  motors 
will  also  be  used. 

The  motors  are  designed  to  give  full-load  rating  con- 
tinuously at  a  temperature  rise  of  70  Fahr.  in  air  at  100 
Fahr.,  and  also  50  per  cent  overload  for  periods  of  half  an 
hour  without  injury.  The  motors  at  290  r.p.m.  have  full- 
load  efficiencies  and  power-factors  ranging  from  87  per 
cent  and  74  per  cent,  respectively,  for  50-hp  motors  to  92 
per  cent  and  82  per  cent  for  500-hp  machines.  The  motors 
at  365  r.p.m.  have  efficiencies  and  power-factors  ranging 
from  86  per  cent  and  75  per  cent  for  50-hp  motors  to  92 
per  cent  and  84  per  cent  for  500-hp  sizes. 

The  three-phase  feeder  distribution  system  from  the  re- 
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eiving  substation  to  the  mills  is  designed  to  operate  at 
1600  volts  with  ungrounded  neutfal,  the  cables  being  of  the 
hree-conductor,  paper-insulated,  lead-sheathed  type.  They 
re  installed  on  the  "solid"  system,  being  embedded  in 
itumen  in  clay  conduits. 

System  op  Ring  Feeders  foe  Emergency  Use 

For  distribution  purposes  the  mills  are  divided '  into 
rouj;  each  group  having  a  feeder  to  each  mill  besides  a 
ng  feeder  for  all  the  mills  of  the  group,  for  use  in  case 

(E  emergency. 
Three-phase,  oil-insulated,  air-cooled,  core-type  trans- 
wmers  are  used  for  stepping  down  from  the  6600-voIt 
ipply  to  2200  volts  and  550  volts.  The  transformers  are 
ar-connected  on  both  sides  and  are  furnished  in  four 
andard  sizes,  500,  600,  700  and  900  kva.  They  are  de- 
gned  to  have  a  full-load  efficiency  of  98  per  cent  at  80 
tr  cent  power-factor,  and  a  regulation  of  2.5  per  cent. 
The  standard  customers'  substation  switch-gear  cquip- 
ent  includes  the  high-tension  buses  to  which  the  feeder 
fruits  and  higfa-tensi<m  side  of  transformer  circuits  are 
poected  throtigb  disconnect  links,  and  the  low-tension 
laes   with   their   discoanect   links,    current   and   potential 

Jil. 


tr:iii.slijnMei>,,  wattmcler.s,  etc.  The  motor  circuits  arc  run 
froM]  the  low-tension  buses  in  paper-in.sulated,  lead- 
shcathcd  cable  to  the  switch  pillars,  and  in  single-conductor 
cable  from  the  pillars  to  the  motors.  Tliesc  switch  pillars 
arc  of  the  ironclad  interlocking  design,  each  fitted  with  a 
iriple-polc  automatic  oil-break  switch  with  overload  and 
no-v<;ltagc  release,  ammeter,  potential  transformer  and  iso- 
lating plug  box.  The  interlocking  design  prevent."}  acci- 
dental contact  with  live  parts  as  the  switch  lever  has  to 
be  in  the  "off"  position  before  the  jiillar  ran  be  dismantled 
for  overhauling. 

The  f'allendcrs  Cable  &  Construction  <  ompany,  Ltd.,  is 
the  contractor  for  the  feeder  system  complete,  the  power- 
house and  receiving  substation  connecting  cables  and  the 
cables  for  wiring  the  mill  equipments. 

The  British  Westinghouse  I^lcctric  &  Manufacturing 
Company  is  the  contractor  for  the  mill  equipments.  The 
present  order  represents  probably  the  largest  mill-electrifi- 
cation contract  ever  placed,  since  it  comprises  sixty-four 
transformers  aggregating  40,400  kva  and  205  motors  ag- 
gregating 36,150  brake-hp.  An  interesting  feature  of  th<r 
motor  equipment  is  that  with  one  design  of  motor  both 
single  and  double  drive  has  been  provided  for.  .Sixty-four 
of  the  motors  are  arranged  for  inserting  in  the  mill  shaft- 
ing and  driving  from  both  ends. 

Administration  and  ENCiNP.Eki.vr, 

Credit  for  bringing  into  existence  the  development  above 
described  is  ascribed  to  the  foresight  and  energy  of  the 
late  Mr.  J.  N.  Tata  and  his  sons,  Sir  Dorabji  J.  Tata  and 
Mr.  Ratan  J.  Tata.  The  elder  Tata  was  first  convinced  of 
the  practicability  of  utilizing  the  run-off  from  the  Western 
Ghats  for  generating  electrical  energy  as  far  back  as  June, 
1899.  F.ncouraged  by  the  Indian  and  Bombay  governments, 
with  the  aid  of  the  late  Mr.  D.  Co.stling,  of  fiombay,  he 
continued  his  investigations  down  to  1905.  In  that  year 
Messrs.  Tata,  Sons  &  Company  sought  the  advice  of  Alfred 
Dickinson  &  Company,  consulting  engineers,  of  London  and 
Birmingham,  who  were  afterward  appointed  consulting  and 
constructing  engineers  for  the  entire  scheme.  This  firm 
has  had  the  able  assistance  of  Mr.  R.  B.  Joyner  in  carry- 
ing out  the  hydraulic  work,  and  of  Dr.  John  Mannheim, 
Mr.  H.  P.  Gibbs  and  Mr.  E.  S.  Wollard  Moore  on  the 
electrical  section  of  the  installation. 


Company  Defrays  Cost  of  Employees'  Schooling 

.Any  employee  of  the  Edison  Electric  Illuminating  0>m- 
pany  of  Brooklyn  may  select  any  course  at  any  school  or 
college  in  New  York  City  which  will  be  of  assistance  in 
his  or  her  work  with  the  company  and  have  the  tuition 
fee,  subject  to  approval  of  the  company's  scholarship  com- 
mittee, paid  in  advance  by  the  company,  the  amount  being 
deducted  in  weekly  instalments  sufficient  to  pay  for  the 
course  at  its  completion.  If  at  the  end  of  the  term  the 
employee  passes  the  examinations  with  a  grade  of  66  per 
cent  or  better,  the  amount  deducted  from  the  salary  list  will 
then  be  returned  to  the  employee,  the  company  itself  de- 
fraying the  cost  of  instruction.  If,  however,  the  grade 
received  falls  below  66  per  cent,  no  refund  will  be  made. 
Where  an  employee  severs  his  connection  with  the  com- 
pany during  the  school  year  the  amount  paid  for  tuition, 
less  the  sum  already  deducted,  will  be  taken  from  his  sal- 
ary. Exception  is  of  course  made  in  the  case  of  employees 
required  to  take  up  unforeseen  duties,  owing  to  transfers 
within  the  company. 

Last  year  136  employees,  male  and  female,  signified  their 
intention  of  taking  courses  of  instruction  under  the  condi- 
tions above  outlined.  Of  this  number  113  actually  started, 
and  fifty-one  of  these  sttidents  completed  their  courses  s»ic- 
cess  fully. 
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Swiss  and  Italian  Transmission-Line  Construction 

By  Dk.  Louis  Bell 

Tlie  first  sight  of  the  transmission  hnes  in  Switzerland 
causes  a  persen  faniihar  with  American  practice  to  take 
notice  immediately  because  they  violate  all  our  holiest  tra- 
ditions. Wooden  poles  are  used  almost  exclusively  save 
for  an  occasional  line  with  lattice  steel  poles,  generally 
square  and  rather  slender. 

The  wooden  poles  are  at  first  glance  a  shock,  but  when 
you  think  it  solemnly  over  you  revise  your  hasty  conclu- 
sions and  see  what  really  clever  engineering  they  repre- 
sent considering  all  the  circumstances.  The  typical  trans- 
mission line  is  of  surprisingly  slender  and  beautifully 
straight  poles  seldom  over  10  ni  out  of  ground  and  often 
hardly  more  than  9  m.  They  are  seldom  cut  pyramidal 
at  the  top  but  are  roofed  with  neat  sheet-iron  stampings. 
The  normal  spacing  is  35  m  to  40  m  only,  and  the  poles 
seem  hardly  more  than  half  the  weight  of  our  own  and 
taper  notably  less.  Cross-arms  are  a  rarity.  The  ordi- 
nary scheme  is  to  use  three  hook-shaped  steel  supports  pass- 
ing through  the  pole  as  bolts  and  carrying  small  porcelain 
insulators.  Two  such  hooks  are  on  one  side  of  the  pole 
and  one  on  the  other,  forming  an  equilateral  triangle  much 
smaller  than  we  would  commonly  use.  The  po*>;  is  not 
weakened  by  cutting  gains,  and  the  top  is  left  free  for  the 
cap. 

The  poles  are  quite  generally  of  pine,  but  treated  by 
impregnation,  as  ours  seldom  are,  and  their  life  is  reported 
as  good,  quite  up  to  our  own  untreated  cedar  or  chestnut 
poles.  The  philosophy  of  this  construction  is  interesting. 
In  that  territory  poles  of  the  sort  described  are  cheaper 
than  with  us  and  labor  is  also  much  cheaper.  Hence  the 
Swiss  can  afford  to  use  light  poles  spaced  rather  closely, 
when  our  own  cost  of  poles  and  setting  demands,  for 
economy,  fewer  and  hence  stouter  poles  and  wider  spacing. 
And  with  the  lighter  construction  the  strains  on  the  insu- 
lators are  less  and  the  supports  may  be  correspondingly 
lighter. 

Incidentally  they  do  not  seem  to  fear  lightning  as  we  do. 
I  have  yet  to  see  a  ground  wire  installed,  although  there 
are  plenty  of  simple  horn  arresters,  usually  mounted  on 
the  pole  tops,  to  bear  witness  that  thunderstorms  are  not 
forgotten.  I  wonder  whether  our  high  poles  and  great  steel 
towers  are  not  really  considerably  more  exposed  than  these 
and  whether  they  do  not  hence  require  greater  and  far 
more  costly  precautions.  The  difference  in  practice  is 
really  astounding  at  first  sight.  Moreover,  for  the  same 
voltage  the  insulators  in  Switzerland  are  uniformly  much 
smaller  than  ours,  yet  the  net  results  seem  to  be  good.  One 
large  system  with  a  transmission  length  of  nearly  100  miles 
had  a  record  last  year  of  only  seven  interruptions  of  serv- 
ice, totaling  a  few  minutes  over  an  hour.  Comparing  this 
with  some  American  lines  I  could  mention,  it  would  seem 
that  we  have  not  learned  everything  about  transmission, 
though  I  am  bound  to  say  that  our  climate  is  worse  to  con- 
tend with. 

Swiss  engineers  have  no  use  for  the  beautiful  light  steel 
A-poles  common  in  northern  Italy ;  wood  is  cheaper.  At 
angles  in  the  lines  there  is  excellent  bracing  by  auxiliary 
poles,  and  at  railway  crossings  strong  steel  poles  are  in 
quite  general  use,  this  practice  being  as  a  rule  obligatory. 
Voltages  range  on  the  whole  lower  than  with  us.  There  is 
one  German  ioo,ooo-volt  line,  but  even  60.000  volts  is  a 
rare  pressure,  most  of  the  lines  being  of  only  moderate 
length.  Our  own  very  long  lines  over  troublesome  country 
have  produced  a  special  type  of  construction,  very  admir- 
able for  its  purpose,  but  copied,  I  think,  too  often,  in  cases 
where  it  is  really  quite  unnecessary  and  a  much  simpler 
and  cheaper  line  would  serve  the  purpose  just  as  well  with 
an  equally  high  factor  of  safety. 

Along  the  route  from  Lake  Como  to  Milan.  Italy,  where 
transmission  lines  are  very  much  in  evidence,  there  is  a 


transition  from  the  Swiss  type  of  construction  with  wooil' 
poles  to  the  Italian  with  light  steel  poles,  as  befits  a  count: 
where  timber  is  scarce.     A   few  Italian  lines  are  wood< 
in  the  timber  country,  but  on  the  plains  steel  prevails.    '1 
poles  are  of  various  types,  A-poles,  slender  quadrilatcr 
lattice  poles  and  tubular  poles,  none  of  them  high,  most 
from  10  m  to  12  m,  and  usually  spaced  from  40  m  to  50  v.. 
with  insulators  of  porcelain  that  always  seem  small  com- 
pared with  ours  for  similar  vohage.     Sometimes  there  are 
two  circuits  on  one  pole  line,  but  more  generally  only  one. 
In  Switzerland  transmission  poles  bear  commonly  a  bright 
red  band;  in  Italy  the  white  placard  with  a  skull  and  cross- 
bones  is  a  common  symbol,  and  many  lines  have  a  circle 
of    downward    pointing    prongs    to    discourage    climbing. 
Grounded  wires  above  the  circuits  are  conspicuous  by  their 
absence,  and  simple  horn  arresters  are  frequent. 


The  English  Tramway  and  Motor  Bus 

From  the  railway  point  of  view  the  motor-bus  situation 
in    England    is   getting   to   be   a    serious   macter,    and   it  is 
therefore  particularly  interesting  to  note  the  attitude  taker 
by  the  English  railway  managers.    An  elaborate  scheme  foi 
making  England  a  network  of  motor-bus  routes  has  alread> 
been  put  forth  and  serious  work  is  being  done  to  make  it  : 
reality.    In  viewing  the  situation  one  must  realize  first  tha 
in  and  about  London  the  motor  bus  is  an  enormously  im 
portant  element  in  the  transportation  system  at  the  prcsen 
time.     It   is   reasonably   fast,   reasonably   commodious  am 
covers  a  wide  area  of  activity.     Motor  buses  may  be  foun< 
running  far  out  into  the  suburbs,  nearly  always  loaded  witl 
passengers    and    doing    admirable   service   in  the   genera 
handling  of  traffic.     Whether  the  "tube"  receipts  actuall 
show  the  effect  of  the  bus  traffic  in  any  noticeable  degree  i 
dubious  since  London  is  growing  at  such  a  rate  that  in 
crease  in  any  transportation  facilities  merely  decreases  ti 
congestion  a  little.    Small  grades  and  good  roads,  of  cour^ 
help  the  situation  immensely  about  London,  but  there  is  n 
doubt  that  the  motor  buses  pay  reasonably  well  and  are  t 
great  value  to  the  public.     London  would  be  in  a  bad  wa 
if  the  motor  bus  were  tQ  drop  out  of  sight. 

The  railway  managers  are  obviously  somewhat  alarme 
over  the  situation,  for  the  motor  bus  makes  no  such  cor 
tribution  in  the  way  of  taxes  and  upkeep  of  roadbed  i 
does  the  railway.  This  freebooting  feature  of  the  motoi 
bus  traffic  would  be  specially  noticeable  if  a  comprehensi\ 
scheme  extending  over  a  large  part  of  the  country  wei 
carried  out.  Local  railways  would  then  be  put  into  shat 
competition  with  buses  having  no  local  allegiance  or  f' 
sponsibilities,  and  the  result  might  be  serious.  In  some  ii 
stances  local  authorities  who  have  the  right  to  regula 
traffic  have  interposed  to  prevent  this  piratical  competitio 
Since  it  is  a  fact  that  the  motor  bus  with  its  great  wdj 
and  fairly  considerable  speed  tears  up  roadbed  at  a 
serious  rate,  one-  is  inclined  to  the  opinion  that 
authorities  may  very  well  lay  the  restraining  hand  on  ' 
new  vehicle  until  such  time  as  in  return  for  its  passen 
carrying  rights  it  makes  some  adequate  contribution  to  I 
upkeep  of  the  roads  on  which  its  activities  are  exercised.! 

At  the   recent  convention   of  the  Tramways  and  Li^^ 
Railways    Association   all   sorts   of   opinions   came   to 
front,  but  they  may  be  best  typified  by  taking  the  extr 
One  railway  manager  took  the  ultra-conservative  view  ( 
tried   to  build  up  a  case   for  the  probable  failure  of 
motor  bus  from  the  standpoint  of  permanent  financialrl|| 
turns.     No  one,  however,  who  has  seen  the  motor 
loaded    with    paying    passengers     following    their 
through  the  streets  of  London   can  doubt   for  a  monptj 
that  the  motor  bus  has  come  to  stay  and  has  excellent  ] 
bilities  of  returns.    ^ 

The  running  expense  of  the  motor  bus  was  stated 
London  company  last  year  at  a  little  less  than  20  cents  | 
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mile.  On  a  route  with  scant  traffic  this  might  mean  failure, 
but  for  metropolitan  service  the  case  is  quite  otherwise.  At 
all  events  the  motor  bus  is  young  in  the  game  and  will  un- 
doubtedly be  improved  in  economy.  At  present  in  the 
London  service  it  gets  only  some  7.5  miles  per  gallon  of 
gasoline,  a  figure  which  may  not  seem  excessively  low  to 
those  who  are  operating  big  "sixes"  in  this  country,  but 
which  from  the  English  viewpoint  is  scandalous.  When  one 
remembers  that  the  Englisli  automobile  makers  specialize 
on  high  economy  on  account  of  the  cost  of  gasoline  and 
that  one  can  buy  light  touring  cars  guaranteed  to  travel  30 
miles  per  gallon,  it  does  not  seem  unreasonable  to  expect 
that  the  gasoline  consumption  of  the  motor  bus  may  be 
reduced. 

The  strongest  point  of  the  motor  bus  is  its  traffic  load- 
factor,  because  a  fleet — if  one  may  use  the  word — of  motor 
buses  can  be  adjusted  to  fit  the  traffic  over  any  one  route, 
and  buses  not  needed  there  can  be  immediately  shifted  into 
service  wherever  traffic  promises.  In  fact,  the  underlying 
theory  of  the  operation  of  the  motor-bus  system  is  to  dis- 
tribute the  service  when  practicable  so  as  to  follow  the 
requirements  of  traffic,  and  also  to  utilize  the  best  available 
routes  from  the  traffic  standpoint.  The  case  made  out 
against  the  bus  on  economical  grounds  does  not  seem  a 
very  strong  one  when  one  looks  a  little  forward  to  the 
traffic  situation. 

The  reverse   attitude  was  taken   by   the  manager  of  the 

Sheffield  Tramways,  who  is  the  president  of  the  association. 

Instead  of  giving  the  bus  the  cold  shoulder  and  groaning 

over  its  certain  financial  disaster,  he  extended  a  cheerful, 

if  not  absolutely  joyous,  greeting  to  it  as  a  valuable  and 

Derhaps  necessary  adjunct  in  doing  the  transportation  work 

jf  a  city.     His  railway  system  saw  the  handwriting  on  the 

vail  about  a  year  ago  and  has  operated  ten  buses  since  near 

he  beginning  of  the  present  year.     These  buses  are  used 

111  four  regular  routes,  with  a  fifth  one  soon  to  be  opened, 

nd  have  proved  reliable  in  service.     They  have  now  run 

ver  100,000  miles.    Moreover,  it  is  expected  that  next  sum- 

ler  a  still  larger  fleet  of  buses  will  be  put  in  service  and 

lat  routes  will  be  extended  to  meet  the  convenience  of  the 

assengers.     Still  further,  it  is  suggested  that  it  might  be 

1  interesting  and  valuable  experiment  to  take  an  existing 

lilway  route,  on  which  the  traffic  is  known,  and  tempo- 

irily  at  least  withdraw  the  car  service  and  supplant  it  by 

otor  buses,   to  the   advantage    of    the    residents    in     the 

ssened  noise,  the  absence  of  rails  and  the  probability  of 

more  frequent  service. 

Here  are,  then,  two  radically  dififerent  and  opposed  opin- 

ns  on  the  part  of  railway  experts  who  have  actually  come 

o  collision   with   the  motor-bus   problem.     On   the   one 

I.  there  is  the  view  of  conservatism,  where  doubtless 

Aish  is  father  to  the  thought  in  the  prophecy  of  finan- 

failure.     On  the  other  hand,  there  is  the  view  of  the 

I  imist  who,  seeing  the  possibilities  for  the  community  in 

■  new  kind  of  service,  promptly  takes   it   up,   instead  of 

*  iting  for  a  competitor  to  do  so,  and  tries  to  make  the 

r  -t  of  its  good  features.    Probably,  as  usual,  the  truth  ot 

matter  lies  somewhere   intermediate  between   the   ex- 


is  undoubtedly  different  from  that  in  England.  The  roads 
are  not  so  good  and  a  much  higher  depreciation  must  prob- 
ably be  reckoned.  Vet,  looking  at  the  matter  in  a  broad 
way,  it  seems  altogether  probable  that  the  motor  bus  will 
be  an  increasingly  important  factor  in  urban  transportation 
wliere  good  loads  of  passengers  can  be  regularly  obtained. 


illB  Operating  expense  and  depreciation  of  motor  buses 
^ot  light.  That  improved  construction  will  reduce 
|eitems  is  reasonably  certain,  but,  on  the  other  hand. 
]  effect  on  the  roads  is  so  grave  that  undoubtedly 
|ges  must  be  added  to  the  operating  expense  to  cover 
item,  which  sooner  or  later  will  inevitably  come  back 
jlhe  operators  of  these  fast  and  heavy  vehicles.  From 
lling  the  discussion  and  observing  the  conditions  the 
|]eSsion  left  is  decidedly  favorable  to  the  motor  bus  as 
|i»iliary,  taking  up  as  it  does  routes  which  for  one 
Tan  or  another  may  be  impracticable  for  street  cars  and 
lissing  wonderful  capacity  for  following  the  movement 
Ikffic  as  it  shifts  from  hour  to  hour  or  day  to  day. 
1  America  the  situation  with  respect  to  operating  costs 


Central-Station  Saving  with  Electric  Trucks 

For  several  years  the  Schenectady  (N.  Y.)  Illuminating 
Company  has  had  in  its  service  a  number  of  horse-drawn 
wagons,  electric  trucks  and  gasoline  motor-tricycles  used 
for  routine  handling  and  delivery  duty.  Including  various 
renewal  costs,  replacing  tires,  battery,  etc.,  over  a  period  of 
thirty  months,  Mr.  C.  S.  \'an  Dyke  estimates  the  total  oper- 
ating cost  for  the  looo-lb.  truck  to  have  been  $1,600  per  year, 
of  which  $564  is  represented  by  depreciation.  For  the  2-ton 
truck,  with  depreciation  counted  at  $460,  running  expenses 
at  $1,603,  ^nd  housing  at  $17  per  month,  or  $204  per  year, 
the  total  cost  was  $2,267  P^r  year. 

The  gasoline  motor-tricycles  were  adaptations  of  standard 
motor-cycles  and  were  used  for  meter-setting  and  other  light 
haulage  jobs.  Considerable  trouble  was,  however,  experi- 
enced with  the  breaking  of  their  frames  until  adequate  re- 
inforcing was  added.  With  these  tricycles  an  average  of 
twenty-three  and  one-fifth  jobs  could  be  completed  per  day, 
at  an  average  cost  per  job  of  $0,199,  compared  with  $0,244 
per  job  for  horse-drawn  wagons  or  motor  cars. 

On  a  daily  basis  the  cost  of  keeping  in  service  the  various 
vehicles  used  by  the  Schenectady  company  was  as  follows, 
exclusive  of  driver:  Two-ton  truck,  $2.71;  looo-lb.  truck, 
$3.71;  one-horse  wagon,  $1.26;  line-wagon  team,  $2.71; 
three-wheel  cycle.  $2.21. 

After  study  of  these  costs  it  was  decided  to  replace 
altogether  the  existing  horse  and  gasoline  equipment  by  four 
electric  trucks,  using  one  battery-driven  looo-lb.  vehicle  to 
take  the  place  of  three  single-horse  rigs,  and  another,  a 
runabout,  in  place  of  the  motor-tricycles.  To  the  2-ton 
truck  all  heavy  work  was  then  to  be  assigned. 

The  cost  of  operating  the  looo-lb.  wagon  under  these  con- 
ditions, including  driver  and  helper,  was  estimated  to  be 
$1,922,  while  the  horse-drawn  vehicles  had  cost  $2,510  per 
year.  Here  alone  a  saving  of  $587  per  year  was  shown, 
representing  an  annual  return  of  about  35  per  cent  on  the 
investment.  The  light  runabout  was  estimated  to  cost 
$1,748  per  year.  The  work  it  now  does  was  formerly  per- 
formed by  two  motor-tricycles,  which,  with  employees'  car 
fares  during  breakdowns,  cost  $1,880  per  year.  In  addition, 
$459  is  credited  from  the  maintenance  of  the  emergency 
wagon,  bringing  up  to  $2,340  the  former  expenditure  now 
obviated  by  the  electric  wagon.  The  resulting  annual  saving 
is  therefore  $591,  or  30  per  cent.  In  the  case  of  the  looo-lb. 
electric  vehicle  which  replaces  the  service  wagon,  electric 
operation,  it  is  estimated,  is  costing  slightly  more  than  by  the 
former  method,  but  the  electric  wagon  enables  nine  instead 
of  seven  services  to  be  installed  daily.  It  also  avoids  idle 
standing,  so  that  here  again  a  virtual  saving  of  $577  is 
estimated,  a  return  of  22  per  cent  on  the  $2,100  investment 
required. 

The  following  table  gives  the  mileage  efficiency  of  the 
Schenectady  machines  in  kilowatt-hours  per  mile : 

Kw-hr.  per  Mile 

4000-lb.  truck,  lead  cells '-20 

1000-lb.  waBon,  lead  cells O-^' 

lOOOlh.  wagon,  nickel-iron  ceils 0.S5 

5001b.  roadster,  nickel-iron  cells 0.70 

The  truck  and  wagons  average  22  miles  per  day,  while  the 
roadsters  make  45  to  50  miles.  The  trucks  are  actually  in 
service  280  to  290  days  per  year,  while  the  roadsters  arc 
"ready"  every  day  throughout  the  365.  Schenectady  has  58 
miles  of  paved  streets,  all  within  a  radius  of  two  miles  from 
the  business  center. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


An  Effective  Motor  Demonstration 

To    emphasize    to    the    laymen    the    compactness 


and 


efficiency  of  the  small  motor  as  a  source  of  power  the  Wor- 
cester (Mass.)  Electric  Light  Company  installed  in  one  of 
its  show  windows  a  ball-bearing  grooved  pulley  4  ft.  in  di- 
ameter and  of  8-in.  face,  which  is  driven  by  a  i/32-hp,  no- 
volt  induction  motor  through  an  ordinary  piece  of  twine. 


WINDOW     POWER     DEMONSTRATION,     WORCESTER,     MASS. 

The  contrast  in  size  between  motor  and  load  attracted  much 
attention,  the  motor  diameter  being  hardly  one-tenth  that  of 
the  pulley.  Both  were  mounted  on  temporary  wooden  blocking 
in  the  window  seat,  and  the  ease  with  which  the  little  motor 
started  the  huge  pulley  and  brought  it  up  to  full  speed  after 
a  stop  occasioned  much  interested  comment  from  passers-by. 


"  We  Have  the  Power  " 

The  Business  Men's  Club  of  Sterling,  111.,  through  the 
efforts  of  the  commercial  department  of  the  Illinois  North- 
ern Utilities  Company,  has  adopted  an  unusual  but  striking 
slogan  for  attracting  manufacturers  to  its  city.  This 
motto  reads  simply :  "We  have  the  power."  The  club  has 
also  contracted  with  Mr.  C.  B.  Yonts,  general  contract 
agent  of  the  Illinois  Northern  Company,  for  a  65-ft.  sign 
to  be  erected  on  the  bridge  across  Rock  River.  The  letters 
in  this  sign  are  to  be  4  ft.  high  and  will  be  hung  on  a  2-in. 
mesh  wire  screen,  ?  ft.  high  and  65  ft.  long. 


Electric  "Showers"  for  Brides 

Bridal  "showers"  of  linen,  books,  kitchenware.  glassware 
and  the  like  are  familiar  enough.  Rut  "showers"  of  domes- 
tic electric  appliances  are  not  so  common,  and  the  Nash- 
ville (Tenn.)  Railway  &  Light  Company  wants  to  know 
why  not.  It  is  calling  attention  to  the  subject  in  its  news- 
paper advertising.  The  bride  of  to-day.  it  points  out  very 
truthfully,  faces  housekeeping  problems  under  new  con- 
ditions. Electric  cooking  devices  and  other  electrical  con- 
veniences  in  the  home  will   go   far  toward   solving  these 


problems  of  the  newly  wed.     So,  says  the  wise  and  kindl'. 
Xashville  company,  give  the  young  woman  contemplati: 
matrimony  a  "shower"  of  these  aids  to  domestic  happine= 
Make  it,  it  implies,  a  regular  downpour  of  such  things  a: 
percolators,  disk  stoves,  flatirons,  curling  irons,  fans,  toast 
ers.  electric  grills,  chafing  dishes,  heating  pads  and  the  like 


Electrically  Driven  Ensilage  Cutters  and  Drj-Feec 
Grinders  in   Farm  Service 

On  the  Battle  Creek  Estate,  not  far  from  Muncie,  Ina 
motor  drive  has  been  applied  to  all  farm  machinery  when 
savings  seemed  possible.  The  two  illustrations  herewiti 
show  some  of  the  motors  performing  work  at  which  the; 
have  proved  particularly  advantageous.  In  Fig.  2  is  to  1 
seen  a  15-hp  motor  belted  to  an  ensilage  cutting 
blowing  machine,  vvhich  cuts  the  green  fodder  into  shred 
and  elevates  it  to  the  top  of  the  30-ft.  silo.  The  inductioi| 
motor,  auto-starter  and  fuse  blocks  are  mounted 
movable  platform,  so  that  when  the  services  of  the  ap| 
ratus  are  required  at  different  places  on  the  farm  a  fi 
may  be  hitched  to  the  skids  and  the  motor  and  startin 
apparatus  transferred  intact  to  the  new  location.    Arrangf 


ar, 

red  ■ 
rtiotll 


FIG.    I  —  MOTOR-DRIVEN  DRY-FEED  GRINDER,  H'CK   CREEK  ESTA 

ments  have  been  made  for  establishing  service  connectic 
at  several  convenient  points  about  the  barn  and  surroundi 
buildings. 

Although  at  present  no  cost  data  are  available  on  t 
particular  installaticn,  tests  made  on  a  similar  silo  m 
Eastern  state  showed  that  a  steam  engine  and  an  engini 
could  be  hired  to  cut  the  fodder  and  elevate  it  into  the  a 
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tainer  at  a  cost  of  $45  for  a  full  charge.  The  same  silo 
was  filled  the  following  year  by  means  of  a  15-hp  electric 
motor  operated  by  the  farmer  alone,  at  a  total  cost  for 
energy  of  $16.  It  is  estimated  that  with  the  equipment 
described  above  ensilage  can  be  cut  at  the  rate  of  13  tons 
an  hour. 

Fig.    I    shows   a   small   dry-feed    grinder    belted    to    the 


IG,   2 MOTOR-DRIVEN    ENSILAGE   CUTTER,   NEAR    MUNCIE,   IND. 

ountershaft  in  the  workshop  on  the  Buck  Creek  Estate, 
vn  attachment  to  the  shafting  drives  a  small  emery  wheel, 
'he  motors  on  this  farm  are  all  operated  from  the  circuits 
i  the  Muncie  Electric  Light  Company.  Sixty-cycle  energy 
;  delivered  to  the  farm  over  a  short  three-phase  trans- 
lission  line  at  2200  volts  and  is  transformed  to  220  volts 
br  motor  service  and  no  volts  for  lighting. 


A  Successful  Flatiron  Campaign 

Under  the  direction  of  Mr.  D.  Kramer  Gratz,  representing 
i  Electric  Specialties  Company  of  Lansing,  Mich,  the  In- 
I  inapolis  Light  &  Heat  Company  is  conducting  another 
•/ctric-flatiron  campaign,  supplementing  successful  efforts 
( this  kind  in  former  years.  The  iron  put  out  is  known  as 
♦.!  "Sta-hot,"  and  the  utensil  is  left  with  all  domestic  cus- 
tjners  for  ten  days'  free  trial.  If  retained,  the  price 
Cirged  is  $2.75.  The  "campaign"  began  on  Aug.  11,  and 
u  to  Sept.  4  2472  irons  had  been  placed  and  but  262  re- 
tined.  Eleven  per  cent  of  irons  returned  is  exceptionally 
!<■  in  placing  flatirons. 


11  Increasing  the  Efficiency  of  a  Truck  Fleet 

Ijhe  economies  obtained  with  motor  trucks  can  be  greatly 
pleased  if  they  are  kept  continuously  at  work  carrying 
•yearly  as  possible  their  full  rated  loads.  Delays  at  the 
pliform  are  serious  factors  in  the  success  of  a  truck  in- 
veinent.  A  large  wholesale  grocery  house  in  Los  Angeles, 
Ca  which  recently  installed  a  fleet  of  ten  motor  trucks  has 
incased  the  earning  power  of  the  equipment  30  per  cent 
by  he  following  method  of  eliminating  delays  in  getting 
shinents  started  from  the  establishments:  Sectional  half- 
botis  of  equal  size  are  employed.  These  box-like  sections 
weitted  with  wheels  so  that  they  may  be  easily  trundled 
*bc.  on  the  various  warehouse  floors.  Overhead  on  each 
of  e  floors  are  trolley  beams  running  to  and  connecting 
wt,  similar  beams  on  a  large  elevator.  After  the  half- 
oods  have  been  loaded  with  various  goods  for  delivery 
on  e  warehouse  floors  they  are  suspended  on  an  electric 


trolley  which  runs  on  the  overhead  beams.  From  points 
on  the  different  floors  the  half-bodies  are  then  carried  to 
the  elevator,  lowered  to  the  ground  floor  and  run  out  upon 
the  shipping  platform.  There  they  await  the  return  of 
an  empty  motor  truck,  to  which  they  are  easily  and  quickly 
applied,  the  two  half-bodies  in  each  case  making  a  truck 
load.  As  all  loading  and  routing  is  done  within  the  ware- 
house, the  entire  working  day  of  each  truck  is  employed 
in  actual  delivery  operations. 


Increase  in  Tungsten  Lamp  Sales  at  Fort  Wayne 

The  light  and  power  department  of  the  Fort  vVayne  & 
Northern  Indiana  Traction  Company  a  year  ago  instituted 
a  tungsten-lamp  campaign  with  a  view  to  reducing  the  free 
renewals  of  carbon  lamps  among  the  customers.  Among 
the  many  advertising  novelties  found  useful  in  this  cam- 
paign, the  demonstration  board  shown  in  the  right  half  of 
the  accompanying  window  display  was  considered  one  of 
the  best.  Mounted  upon  the  board  were  successively  a  10- 
watt,  a  15-watt,  a  20-watt,  a  25-watt,  a  40- watt,  a  60-watt 
and  a  loo-watt  tungsten  lamp,  while  lower  at  the  left  was  a 
i6-cp  carbon  lamp.  Any  of  the  lamps  on  the  board  could  be 
operated  through  the  meter,  snap  switches  being  provided  for 
making  the  connections. 

By  this  method  of  operation  the  relative  energy  consump- 
tion of  any  two  lamps  or  any  combination  of  lamps  could  be 
actuallv  contrasted  bv  interested  customers  who  took  the 


6I0  INTEREST 

IS  a  fair  return  on  your  investments.  A  portion  of 
your  money  can  be  used,  however,  to  give  you  a 
return  of 

700I0  Interest 

You  can  do  tliis  by  replacing  your  old-style 
CARBON  LAMPS  with  the  new-style  MAZDA  or 
TUNGSTEN  LAMPS. 

For  example:  Suppose  that  you  replace  a  60- 
watt,  16-c.  p.  Carbon  Lamp  with  a  2S-watt,  20-c.  p. 
Tungsten,  and  that  you  use  this  lamp  800  hours 
during  the  year. 


Investment  ( 
Cost  current  \ 
Cost  current  < 


o.t    25    watt    Tungsten $   .28 

ilh  odd   1 6  cp.  carbon     060x800x08 3  84 

rith  new  20  cp.  Tungsten  .025x800x.08 1.60 


Total   saving   in   Current $2.24 

Less  Investment 28 

Total  return  on  28  cents  Investment    $1.96 

Could  You  Use  Your  Money 
To  Better  Advantage? 

Fort   Wayne   &    Northern 
Indiana  Traction  Company 

1025  Calhoun  Street  :  :  :  Fort  Wayne,  Indiana 
Telephone  298  and  299 


FIG.    I — ADVERTISEMENT    USED    IN   TUNGSTEN-LAMP   CAMPAIGN 
AT  FORT  WAYNE,  IND. 

time  to  watch  the  speed  of  the  meter  disks.  A  small  placard 
above  each  individual  lamp  gave  its  rating  and  its  price-  in 
plain  and  frosted  types.  When  the  window  display  was  dis- 
mantled the  lamp  board  was  preserved  and  was  mounteJ  in 
the  room  of  the  sales  department  to  be  used  for  demon- 
strating various  lamps  to  buyers  who  were  in  doubt  as  to 
the  size  they  desired  to  purchase.    The  board  has  become 
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a  factor  in  helping  customers  to  decide  against  the  carbon  advantage    tiie    benefits    of    the    device    which    they    were 

lamps  in  spite  of  the  latter's   free-renewal  offer,   for  the  selling. 

speed  of  the   meter  disk  connected   to  the    i6-cp  carbon-  The  sheet  showing  the  total  carbon  and  total  tiitigsten 

filament  lamp  when  compared  with  its  neighbor  measuring  lamps  sold  and  renewed  speaks  for  itself.     The  improved 
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FIGS.   2,    3    AND  4 — CURVES   COMPARING   TUNGSTEN    AND   CARBON  LAMP  SALES  AT  FORT  WAYNE^  IND. 


the  energy  taken  by  a  25-watt  tungsten  lamp  presents  a 
graphic  contrast. 

Syndicated  newspaper  advertising,  interspersed  with 
original  advertisements  worked  up  in  the  company's  office, 
was  also  freely  used  to  aid  lamp  sales.  One  of  these  ad- 
vertisements which  seemed  to  be  particularly  effective  is 
reproduced  herewith.  The  promise  of  a  700  per  cent  re- 
turn on  an  investment  set  many  lamp  users  to  thinking 
and  to  figuring  upon  what  saving  might  be  effected  in  their 
own  particular  case.  The  results  of  this  advertising  are  to 
be  seen  very  clearly  in  the  accompanying  curve  sheet  show- 
ing the  returns  from  lamp  sales  plotted  against  the  months 
of  the  year.  .-Mthough  the  curve  for  November  shows  but 
little  gain  in  1912  over  the  previous  year,  the  continued 
upward  trend  of  the  1912  curve  and  the  break  in  the  191 1 
curve  at  Dec.  I  show  that  the  spirit  of  enterprise  was 
making  itself  felt.  The  1913  curve,  although  following  the 
general  shape  of  the  curves  of  the  previous  years,  shows  an 
increase  in  the  volume  of  sales  which  was  in  advance  of 
any  former  yearly  increase. 

Referring  to  the  curve  sheet  which  gives  the  number  of 
carbon  lamps  renewed  monthly  and  the  number  of  new 
carbon  lamps  sold,   it  will  be  seen  that  the  effect  of  the 


FIG.   5 — WINDOW  niSI'I.AY   USEP   IN   TUNGSTEN-I.A  M  P  (AMPAU.N 
AT  FORT   WAYNE.   IND. 

tungsten  campaign  made  itself  felt  from  the  very  begin- 
ning in  the  sale  of  new  lamps.  That  the  renewal  curves 
for  the  latter  part  of  1912  are  at  all  above  those  of  previ- 
ous years  is  ascribed  to  the  fact  that  lamp  and  apphance 
solicitors  in  house-to-house  canvasses  have  used  inquiries 
regarding  lamp  renewals  as  a  means  of  obtaining  ad- 
mittance to  customers'  houses  in  order  to  extol  to  better 


commercial  methods  have  kept  the  tungsten  curve  for  191; 
well  above  all  previous  records,  while  the  carbon  laapi 
are  slowly  but  surely  losing  prestige. 


The  Electric  Vehicle  and  the  Central  Stations 

The  fourth  annual  convention  of  the  Electric  Veliidl| 
.Association  of  America,  held  at  Chicago  Oct.  27  and 
was  reported  in  a  general  news  account  appearing  in  fljl 
Electrical  M'orld  of  Nov.  i.  Following  are  abstracts  o| 
several  of  the  remaining  convention  papers  of  special  ccdI 
tral-station  interest,  together  with  brief  accounts  of 
discussion  they  caused. 

The  Merchant  and  the  Electric  Truck 

In   his  paper  entitled  "The  Merchant,  the  Central 
tion  and  the  Electric  Truck"'  Mr.  F.  Nelson  Carle,  Gen^ 
Vehicle  Company,  Long  Island  City,  N.  Y.,  said  that  ' 
tral  stations  have  a  great  opportunity  to  aid  in  introducin 
the  electric  truck,  since  they  act  in  no  small  degree  as  coi 
suiting  engineers  to  their  local  industries  and  communitie 
The   confidence   which   the   public   already   imposes  in 
central  station  should  be  capitalized  in  building  up  a 
mand  for  the  electric  truck.     In  discussing  the  probloB  «1 
distribution   the  author  emphasized  the  principle  that  fij 
most  economical  method  of  distributing  merchandise 
sists  not  in  the  blazing  of  new  trails  but  in  utilization  < 
existing  channels.     Since  the  central-station  company 
joys  both  the  local  rate  and  the  yearly-quantity  rat« 
advertising  in  the  daily  papers  of  its  community,  Mr. 
urged  that  the  company  should  use  these  mediums  more  J 
popularize  electric  vehicles.     In  support  of  this  conti 
he  added  that  advertisements  signed  by  the  central  stati' 
carry  more  interest  and  more  conviction  than  those  comi' 
from  outside  manufacturers.     The  author  commented  upi; 
the  educational  work  of  the  Electric  Vehicle  .A.ssocialif 
.\nierica.     In  closing  he  declared  that   if  central 
would  look  upon  the   10,000,000  city  horses  as  10.000,0 
small  isolated  plants,  and  pursue  this  problem  with  the  sai 
energy  as  is  devoted  to  real  isolated  plants,  the  mercha' 
the    central    station    and    the    electric-truck    nianufactur 
v.ould  soon  all  be  doing  a  more  remunerative  business. 
Discussion 

In  the  discussion  Mr.  C.  D.  Marsh,  of  New  York,  e 
pliasized  the  fact  that  the  public  has  more  confidence  in 
electric-vehicle  ind-*sement  coming  from  the  central  5 
tion    than    in    one    from    the    manufacturer.      Mr.   E. 
VVitherby  spoke  of  the  inconsistency  which   some  cent 
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stations  display  toward  the  electric  vehicle,  adding  that  one 
company  had  just  ordered  eighteen  gasoline  trucks  for  its 
own  use.  Air.  Day  Baker  said  that  reniarkahle  success  in 
the  sale  of  electric  vehicles  has  attended  the  encourage- 
ment given  by  New  England  central-station  companies. 
Mr.  G.  D.  Smith,  of  Cleveland,  suggested  that  the  mem- 
bers of  the  vehicle  association  attend  central-station  con- 
v^entions  and  present  their  views  to  the  electrical  men.  He 
spoke  of  the  results  attained  by  committees  in  the  Ohio 
and  Indiana  central-station  associations,  citing  the  estab- 
lishment of  vehicle  departments  by  several  electric-serv- 
ice companies  in  those  States. 

Mr.  E.  H.  Hewins,  of  Boston,  defended  the  central  sta- 
tions against  the  criticism  offered  concerning  them.  He 
recently  visited  forty  cities  and  said  that  all  of  these  cen- 
tral stations  were  assisting  in  the  vehicle  campaign.  Mr. 
E.  S.  Mansfield,  Boston,  suggested  that  electric-service 
rompanies  and  vehicle  manufacturers  combine  in  campaign 
efforts  rather  than  act  individually.  Mr.  J.  A.  Hunnewell 
Lowell,  Mass.,  advised  that  all  central-station  men  be  asked 
0  join  the  Electric  Vehicle  Association,  and  spoke  of  his 
)wn  personal  efforts  to  keep  Eastern  companies  informed  of 
he  work  being  done  by  the  association. 

Electric-Vehicle  Salesmanship 
In  this  joint  paper  Messrs.  George  H.  Kelly  and  E.  J. 
tartlett,  of  Cleveland,  Ohio,  declared  that  the  important 
roblem  now  presented  to  the  association  is  one  of  co- 
perative  salesmanship  between  the  electric-vehicle  manu- 
icturer  and  the  central-station  operator.  The  authors 
■;lieve  that  there  has  been  entirely  too  much  criticism  of 
,e  manufacturer  by  the  central  station  and  of  the  central 
ation  by  the  manufacturer.  The  Baker  Motor  Vehicle 
ompany  recently  instituted  a  plan  which,  it  was  hoped, 
iDuld  draw  central  stations  and  manufacturers  together 
to  a  well-defined,  systematic  and  harmonious  relation- 
ip.  The  results,  however,  have  been  very  discouraging, 
om  1400  central  stations  solicited  but  twenty  replies 
re  received,  and  not  all  of  these  were  favorable.  In 
(Timenting  upon  the  opportunity  of  the  association  for 
Itching  both  parties  to  the  controversy  the  authors  in- 
cded  ten  suggestions  as  an  outline  of  the  work  which  in 
t  ir  opinion  the  association  might  profitably  carry  on. 
list  of  these  suggestions  were  relative  to  circularizing 
t  central-station  field  with  electric-vehicle  literature  and 
ntter  of  interest  from  the  salesman's  viewpoint.  It  was 
S  gested  that  this  canvass  be  made  in  the  228  cities  havin;; 
a  opulation  of  more  than  25,000. 

Discussion 

onsiderable  discussion  followed,  among  those  taking 
p;:  being  Messrs.  C.  K.  Chapin  of  Memphis,  F.  C.  Creager 
oChicago,  Hayden  Eames  of  Cleveland,  W.  H.  Conant  of 
\Vihington,  E.  S.  Mansfield  of  Boston,  E.  M.  Jackson  of 
Over,  E.  E.  Witherby  of  Chicago,  and  F.  W.  Smith  of 
N"  York.  Mr.  Chapin  suggested  that  it  would  be  a  good 
idi  for  manufacturers'  representatives  to  visit  the  electric- 
seiice  companies  rather  than  ignore  them.  Mr.  Creager 
^*(ves  that  manufacturers  should  furnish  the  central  sta- 
tiOi  with  more  data  on  the  operating  cost  of  electric 
'tl;les,  as  that  is  the  subject  in  which  the  latter  are  most 
^'•t'y  interested.  In  answer  to  this  Mr.  Eames  stated  that 
cotderable  data  have  been  furnished  by  manufacturers 
anoublished  in  technical  journals.  He  mentioned  articles 
whti  have  appeared  in  the  Electrical  World  during  the 
last'ew  years. 

^.  Jackson  stated  emphatically  that  the  Denver  Gas  & 
Eleric  Light  Company  can  afford  to  support  a  vehicle  de- 
Par  lent,  as  the  revenue  from  914  vehicles  was  $6,720  dur- 
'"g  le  month  of  September.  He  added  that  by  allowing 
the  ead  of  the  vehicle  department  to  attend  vehicle  con- 
^entins  and  visit  the  various  vehicle  and  battery  factories 
"'s  impany  is  in  a  position  to  give  its  consumers  excellent 
^''vi-  on  the  type  of  car  to  use  and  how  to  maintain  it. 


Charging  of  N'ehicles  in  Unattenued  Garages 
.Among  the  interesting  curves  presented  by  Mr.  Maxwell 
Berry,  of  the  Electric  Products  Company,  Cleveland,  Ohio, 
in  his  paper  on  charging  equipment  for  private  garages, 
was  one  showing  the  percentages  of  electric  vehicles 
garaged  at  home  in  cities  of  various  sizes.  The  figure 
ranges  from  75  per  cent  in  places  of  100,000  population 
down  to  45  per  cent  in  cities  of  over  700,000  where  land 
is  more  expensive  and  apartment-house  and  hotel  life  is 
more  general.  Expert  attention  is  also,  of  course,  more 
prevalent  in  public  garages  in  the  larger  cities,  explaining 
the  tendency  away  from  private  stabling.  The  field  of  the 
private  electric  garage  in  smaller  communities  is  there- 
fore a  large  one  and  has  not  reached  the  degree  of  satura- 
tion observed  in  large  cities. 

For  proper  vehicle  charging  in  an  unattended  garage  it 
is  essential,  said  the  author,  that  the  batteries  receive  a 
suitable  current  strength  for  a  suitable  period.  Mr.  Berry 
then  passed  to  a  description  of  standard  charging  methods, 
pointing  out  their  advantages  and  drawbacks  and  closing 
with  an  account  of  the  automatic  "soakometer"  control  of 
a  vertical  rotary  rectifier.  A  cut-off  pointer  on  the  volt- 
meter scale  opens  the  circuit  when  the  proper  charge  has 
been  given.     Occasional  overcharging  is  automatically  pro- 
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vided  by  a  clock  hand  whose  slow  movement  gives  an 
adjustable  soaking  charge  of  fixed  duration  after  the  nor- 
mal charge  is  finished.  The  presence  of  a  short-circuited 
cell  is  indicated  by  the  failure  of  the  lower  pointers  to  en- 
gage. Positive  indication  is  also  given  when  the  charge 
has  been  completed,  leaving  no  doubt  that  interruption  has 
been  caused  by  line  troubles. 

Standard  Charging  Plugs  Discussed 

On  recommendation  of  the  standardization  committee  the 
association  voted  to  recommend  as  standard  practice  a 
larger  plug  in  addition  to  the  standard  charging  plug  al- 
ready adopted;  also  that  the  outside  terminal  be  made  posi- 
tive and  the  inside  terminal  negative.  The  committee  re- 
ported that  it  is  considering  standardization  of  tires,  speed 
and  mileage  on  one  battery  charge,  automobile  lamps  and 
data  sheets.  Mr.  Chapin,  of  Memphis,  Tenn.,  declared  that 
several  operating  companies  have  thought  that  the  concen- 
tric plug  was  not  what  it  ought  to  be.  The  subject  should 
be  considered  in  connection  with  the  standardization  of 
plugs  for  other  electrical  purposes,  and  the  co-operation  of 
the  National  Electric  Light  Association  should  be  sought. 
"^'es,  and  that  of  the  Society  of  Automobile  Engineers 
also,"  supplemented  Mr.  W.  H.  Conant,  of  Washington, 
D.  C. 

Mr.  Ralj)h  Temple,  an  automobile  dealer,  of  Chicago, 
gave  a  brief  talk.  He  dwelt  especially  on  the  value  of  or- 
ganization, which,  he  said,  means  education,  and  that  is 
the  groundwork  of  success.  Mr.  Temple  believes  in  the 
agent  giving  free  inspection  service. 
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Illumination  and  Wiring 

Decorative  Lighting  in  a  Theater 

A  dccidcilly  novel  niethoil  of  lightiiii^  a  London  moving- 
picture  theater  is  shown  in  the  accompanying  illustration. 
The    method    is    intcrc<;tinK    as    showing    how    the    indirect 


INTERIOR    LIGHTING    OF    LONDON    THEATER 

method  of  lighting  can  be  introduced  without  giving  rise 
to  the  impression  of  "flatness"  of  which  some  people  com- 
plain. 

It  will  be  seen  that  the  greater  part  of  the  light  is  de- 
rived from  the  illuminated  dome.  This  dome  has  a  blue 
and  gold  style  of  decoration,  so  that  it  gives,  in  a  sense, 
the  effect  of  an  "artificial  sky."  It  is  lighted  by  twelve  con- 
cealed 25-cp  amber  lamps.  Round  the  dome  is  a  ring  of 
forty-eight  amber  lamps  above  ditifusing  glass  disks.  The 
remainder  of  the  lighting  is  provided  by  concealed  lamps, 
which  also  serve  to  illuminate  the  decorative  painted  panels 
in  the  background. 

The  objection  of  "something  missing"  sometimes  urged 
against  indirect  lighting  seems  to  rest  on  a  psychological 
basis.  People  are  so  used  to  the  idea  of  having  a  lamp  in  a 
room  that  when  the  room  is  lighted  without  any  apparent 
source  there  is  a  feeling  that  the  installation  is  somehow 
incomplete.  The  use  of  a  dome,  as  shown  in  the  illustra- 
tion, seems  to  avoid  this  impression.  The  brightly  illumi- 
nated dome  surface  is  involuntarily  accepted  by  a  person 
entering  the  interior  as  being  separate  from  the  ceiling  and 
itself  constituting  a  source  of  light.  The  feeling  of  flatness 
is  also  skilfully  removed  by  the  use  of  the  concealed  light- 
ing over  the  panels.  Altogether  the  effect  in  this  theater  is 
decidedly  novel.  The  lighting  scheme  was  worked  out 
simultaneously  with  the  design  of  the  building,  and  the  in- 
stallation shows  what  a  decided  advantage  it  is  when  the 
architect  and  lighting  engineer  combine  in  this  way. 


The  use  of  a  colored  lightuig  effect  (ui  this  case,  as 
stated  above,  the  lamps  are  mainly  amber,  but  some  are 
orange)  is  becoming  common  in  theaters.  Besides  its  deco- 
rative value,  this  method  seems  to  have  another  advantage. 
It  separates  the  general  lighting  of  the  theater  from  the 
lighting  of  the  screen.  It  is  becoming  usual  in  some  of  the 
London  theaters  merely  to  dim  the  lighting  but  not  to 
turn  it  off  completely  while  motion  pictures  are  being 
shown.  It  may  be  suggested  that  when  this  is  done  the 
"color-separation"  idea  alluded  to  above  has  a  certain  value. 
It  may  be  added  that  in  this  theater  the  lamps  are  turned 
on  and  off  gradually  by  means  of  a  dimmer.  This  practice 
should  be  generally  recommended,  for  the  abrupt  shock 
caused  by  sudden  switching  on  of  the  lamps  in  picture 
theaters  is  admittedly  trying  to  the  eyes. 

The  photograph  shown  in  the  illustration,  which  was 
taken  entirely  by  the  artificial  light,  illustrates  the  high 
degree  of  perfection  to  which  artificial  light  photography 
has  now  attained.  It  is  of  interest  to  mention  that  the  ex- 
posure had  to  be  done  in  two  stages,  the  central  dome  being 
illuminated  for  only  a  portion  of  the  time.  Otherwise  an 
exposure  sufficient  to  bring  out  the  panels  in  the  back- 
ground would  have  been  too  much  for  the  brightly  lighted 
pattern  in  the  interior  of  the  dome  and  the  detail  in  this 
part  of  the  picture  would  have  been  lost. 


Electric  Service  in  a  Department  Store 

l''or  many  months  before  Stern  Brothers'  new  store  on 
Forty-second  Street,  opposite  Bryant  Park,  in  New  York 
City,  was  opened  for  business  a  huge  electric  sign  on  the 
front  of  the  uncompleted  structure  told  passers-by  that  the 
store  was  to  be  supplied  with  electrical  energy  from  the 
mains  of  the  New  York  Edison  Company.  At  night  the 
illuminated  sign,  centered  on  the  broad  face  of  the  building, 
did  much  to  call  attention  to  the  fact  that  the  department 
store  would  soon  move  to  its  new  home.  Behind  the  doors 
shown  in  Fig.  I  are  hung  the  three  electroliers  shown  in 
Fig.  2.     The  fixtures  are  of  bronze  and  all  of  the  light  is 
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FIG.     I — ELECTRIC    SIGN    IN    FRONT    OF    STERN    BROTHERS'    NE' 
STORE    BEFORE    COMPLETION    OF    BUILDING 

furnished  from  the  twelve  small  globes  suspended  from  tli' 
canopy  of  the  unit. 

The  principal  selling  floors  are  lighted  by  a  fixture  sh«p»t 
somewhat  like  an  acorn.  The  bulb  is  provided  with  fi' 
sides,  and  each  panel  is  made  of  a  glass  containing  blue  »' 
opal  hues  so  that  thi  resulting  light  is  much  whiter  than 
ordinarily  given  by  the  tungsten  lamp.  In  the  top  of  tl 
reflector  is  concealed  an  indirect  ventilating  device  wnii 
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carries  off  the  heat  from  the  lamp  without  allowing  light 
rays  to  play  directly  upon  the  ceiling.  By  this  method 
streaks  and  spots  on  the  white  surface  above  are  avoided. 
The  height  of  the  ceilings  differs  on  the  various  floors, 
but  all  are  approximately  17  ft.  In  all  instances  the  lamps 
are  suspended  at  a  distance  of  10  ft.  from  the  floor,  this 
height  having  been  selected  after  several  trials  at  different 
elevations.     Two  of  the  acorn  units  are  hung  in  each  bay 


■IC.    2 — THREE    ELECTROLIERS    IN'     LOItllV    OF    STERN'    BROTHERS 
STORE 

nd  spaced  1 1  ft.  on  centers  in  one  direction  and  21  ft.  on 
enters  in  the  other  direction.  Throughout  the  entire  in- 
tallation  250-watt  German  tungsten  lamps  are  used.  The 
pper  floors  are  lighted  with  tungsten  lamps  and  open  re- 
ectors.  The  showcase  illumination  is  furnished  by  stand- 
rd  I.  P.  Frink  linolite  units. 

The  cubical  content  of  the  building  has  been  estimated  to 
5  appro.ximately  10,000,000  cu.  ft.  and  the  total  connected 

jhting  load  is  about  750  kw.    There  are  in  all  280  lighting 


buildings  of  the  present  day,  which  have  been  described 
from  time  to  time  in  these  columns. 

Seventy -seven  motors,  ranging  from  1.5  hp  to  35  hp  in 
rating  and  aggregating  approximately  1235  hp,  are  used  to 
drive  twenty-five  elevators,  ten  dumb-waiters,  a  pneumatic- 
tube  system,  a  vacuum-cleaning  plant,  a  ventilating  system, 
carriage  calls  and  many  other  devices.  Some  of  the  freight 
elevators  have  been  made  large  enough  to  accommodate 
the  motor  trucks  of  the  firm,  and  the  loaded  vehicles  are  run 
into  the  elevator  and  taken  to  the  desired  floor  for  distri- 
bution of  their  contents. 

The  lighting  fixtures  and  electroliers  were  furnished  by 
Cassidy  &  Son,  New  York,  and  all  wiring  and  installation 
was  done  by  the  firm  of  J.  Livingston  &  Company,  of  the 
same  city. 


ChauflFeur's  Reading  Lamp 

The  electrical  equipment  of  the  modern  automobile  is 
generally  so  complete  that  it  antedates  popular  demand, 
and  the  automobile  manufacturer  really  educates  the  pub- 
lic to  his  standard  of  convenience.  Occasionally,  however, 
details  have  escaped  notice  and  a  car  owner  improves  upon 
the  factory  product.  Mr.  Arthur  Fox,  of  Brooklyn,  N.  Y., 
the  owner  of  a  Hudson  car  of  the  1912  model,  has  added 
r.  portable  electric  reading  lamp  to  his  automobile  which  is 
interesting  because  of  its  diversified  utility.  The  equip- 
ment consists  of  an  8-ft.  flexible  insulated  conductor  hav- 
ing at  one  end  a  miniature  lamp,  reflector  and  socket  and 
at  the  other  an  attachment  plug.  The  lamp  is  of  the  6-volt 
type,  and  although  of  small  candle-power,  it  gives  sufficient 
light  for  reading  or  for  examining  the  engine.  The  home- 
■  made  reflector  is  permanently  attached  to  the  socket  and 
is  equipped  with  a  screen  for  guarding  the  lamp.  The  at- 
tachment plug  fits  the  socket  in  the  side-lamp  receptacle. 
For  reading  while  waiting  at  railway  stations  Mr.  Fox 
suspends  the  small  lamp  and  reflector  from  the  diagonal 
ribbons  in  the  automobile  top  just  above  the  wheel. 


"     3 — ACORN     UNITS     USED    ON     PRINCIPAL     SELLING     FLOORS 

"lis  which  supply  the  general  illumination  for  each  of  the 
Seng  floors. 

he  central-station  services  enter  the  building  at  three 
**;rate  points  and  the  local  feeders  are  distributed  from 
**'n  groups  of  panelboards.  All  ceiling  outlets  are  con- 
''■fed  from  push-buttons  located  on  panelboards.  The 
sh'/cases,  which  are  fed  from  floor  outlets,  are  locally 
•^oirolled  by  switches  at  each  case.  The  wiring  in  all 
pai;   of   the    building    follows    the    standards    used    in    all 


Grounding  to    Water  Mains  in  Arid   Districts 

In  the  southwestern  section  of  the  State  of  Texas,  where 
rains  are  infrequent  compared  with  the  amount  of  precipi- 
tation enjoyed  in  other  districts,  the  problem  of  obtaining 
adequate  grounds  for  electrical  purposes  is  often  one  of 
great  difficulty.  Mr.  John  A.  Walker,  of  the  San  Angelo 
(Tex.)  Water,  Light  &  Power  Company,  reports  that  at 
San  Angelo  the  plan  of  driving  pipes  into  the  earth  and 
connecting  ground  wires  to  them  has  been  tried,  but  in 
most  instances  it  was  found  that  the  grounds  thus  obtained 
were  not  sufficient  to  carry  off  any  considerable  amount  of 
current.  After  a  prolonged  season  without  rain  the  earth 
surrounding  the  pipe  would  soon  become  very  dry  and  for 
all  practical  purposes  almost  an  insulator.  The  surface 
soil,  however,  might  be  moistened  by  an  occasional  shower, 
so  that  under  these  conditions  a  very  considerable  differ- 
ence of  potential  could  exist  between  the  end  of  the  ground 
wire  and  the  surface  of  the  ground.  The  plan  of  burying 
plates  of  copper  or  cast  iron  deep  in  the  earth  was  next 
tried,  but  with  little  better  results. 

The  company  then  began  to  make  use  of  the  local  water- 
main  system,  and  its  experience  seems  to  show  this  to  be 
the  only  method  that  is  really  satisfactory  in  this  locality. 
In  making  the  connections  to  the  mains  a  7/16-in.  hole  is 
first  drilled  in  the  hub  of  the  pipe,  the  hole  then  being 
tapped  out  and  refilled  with  a  brass  tap  screw  having  a 
solder  lug.  As  no  current  flows  normally  through  this  con- 
nection there  is  little  possibility  of  trouble  from  electrolytic 
action. 

Considerable  paving  was  laid  in  San  Angelo  during  the 
lr.st  two  years,  and  the  company  made  it  a  special  point  to 
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liave  grounding  wires  put  down  in  advance  of  this  work, 
wherever  there  was  any  lii<clihood  of  needing  such  ground 
connections  for  present  or  future  use.  From  its  own  expe- 
rience the  company  further  recommends  having  each 
>;round  wire  well  protected  near  the  surface  by  passing 
through  and  being  connected  to  a  0.5-in.  pipe,  which  should 
extend  up  the  pole  about  8  ft.  Otherwise  the  wire  may 
break  off  or  be  cut  near  the  ground  line,  a  condition  which, 
remaining  long  undiscovered,  may  introduce  a  serious  ele- 
nu'Tit  of  danger. 

Recent  Telephone  Patents 

A  patent  granted  to  Mr.  W.  P.  Stung,  of  Lansdowne, 
Maryland,  under  the  title  "cushion  for  diaphragms"  describes 
a  spring-wire  cushion  piece  to  form  the  mechanical  support 
of  the  diaphragm.  A  ring  of  spring  wire  bent  into  several 
different  planes  forms  a  cushion  between  the  diaphragm  and 
the  usual  peripheral  seat.  This  device  is  used  to  improve 
the  sensitiveness  both  in  repeaters  and  receivers. 

.•\  method  of  constructing  a  repeater  invented  by  Mr.  C. 
.•\danis-RandalI,  of  Boston,  Mass.,  is  shown  in  the  accom- 


ttl 


Bl 


mmm. 


^1 


TL 


NEW   REPEATER 

panying  illustration.  The  right-hand  middle  core  is  free 
to  move,  being  supported  solely  by  a  thick  spring  strip,  the 
end  of  which  rests  upon  the  poles  of  the  magnet.  The 
movement  of  this  core  under  the  combined  influence  of  the 
various  magnetic  fields  drives  the  movable  electrode  of  the 
transmitting  part. 

Duplex  System 

A  duplex  system  of  telegraphy  designed  for  the  simul- 
taneous transmission  of  two  independent  messages  over  the 
same  wire  in  opposite  directions  is  described  in  a  patent 
granted  to  Mr.  S.  Kitser,  of  Philadelphia,  Pa.  There  is  no 
reciprocal  facility  but  the  circuit  is  designed  to  permit 
continuous  transmission  in  both  directions.  The  operation 
of  the  system  depends  upon  maintaining  the  receiver  ter- 
minals at  equipotential  for  the  instantaneous  values  as  far 
as  effects  from  the  transmitter  of  its  own  station  are  con- 
cerned. To  this  end  two  induction  coils,  one  of  which  is 
adjustable,  are  provided  for  the  transmitter.  Both  second- 
aries are  included  in  the  line  at  each  end,  and  the  receivers 
are  bridged  across  the  terminals  of  the  adjustable  coils. 
As  the  coils  at  one  end  act  simultaneously,  adjustment  of 
the  auxiliary  coil  must  be  such  that  it  raises  the  potential 
at  the  line  terminal  of  the  receiver  just  the  amount  that 
this  would  be  lowered  by  the  primary  coil  acting  through 
the  combined  effective  resistance  of  line  and  apparatus. 

A  step-by-step  call  system  has  been  invented  by  Mr. 
O.  N.  Lindsey,  of  Senatobia,  Miss.  In  this  system 
each  impulse  serves  to  connect  the  call  apparatus  at  one 
station  while  the  succeeding  impulse  serves  to  disconnect 
it.  Impulses  of  a  different  sort  serve  to  release  all  appa- 
ratus and  permit  everything  to  come  to  the  zero  position 
when  any  accident  occurs. 


Letter  to  the  Editors 

A  Veteran  Incandescent  Lamp 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  issue  of  Oct.  11  I  read  with  interest  a 
note  on  "A  Veteran  Incandescent  Lamp,"  but  I  believe  that 
the  lamp  I  am  sending  you  [shown  in  the  accompanying 
photograph]  can  go  the  preceding  instance  '"one  better." 
This  early  English  lamp,  which  was  taken  from  the  home 
of  Mr.  B.  B.  David,  of  Cheyenne,  Wyo.,  about  eighteen 
months  ago,  when  his  house  was  rewired,  had  previously 
seen  service  for  twenty-three  years.  Mr.  David  reports 
that  his  installation  of  electric  lighting  was  first  supplied 
from  a  storage  battery  which  w'as  placed  under  the  front 
porch.  These  cells  were  charged  daily  by  the  local  com- 
pany. It  is  also  claimed  that  some  of  the  first  incan- 
descent lamps  used  in  this  country  were  installed  here  in 
Cheyenne  in  the  old  Popp  Block,  although  this  we  have 
been  unable  to  verify  except  by  the  testimony  of  some  of 
the  old  inhabitants  of  the  town. 

Theodore  Thiele, 

Superintendent  IVyomirtg-Colorado  Engineering  Company. 

Cliexcnne,   lV\o. 


[The  filament  of  the  veteran  incandescent  lamp  shown 
herewith  is  still  intact  in  its  twenty-fifth  year  even  after  its 
recent  2000-mile  parcels-post  journey  to  this  office.  Atten- 
tion is  directed  to  the  method  of  mounting  the  lamp  proper, 
a  construction  which  at  first  glance  might  seem  to  anticipate 
the  latter-day  shock  absorber  for  tungsten  units.  In  fact, 
however,  the  large  helical  spring  merely  serves  to  hold  firm- 
ly in  place  the  wire  hooks  engaging  the  leading-in  wires— 
themselves  a  small  fortune  in  platinum — and,  except  for 
lateral  flexibility,  the  mounting  is  fairly  rigid  against  trans- 
mitted shocks.  The  base  and  receptacle  are  of  the  bayonet- 
joint  type  with  spring  contacts  resembling  closely  those  of 
a  modern  door-bell  push-button.  The  switch  casing,  madt 
from  a  brass  casting  turned  up  in  a  lathe,  is  highly  remi 
nisccnt  of  gas-valve  design,  as  are  also  the  0.25-r 
threaded  fittings  and  the  set-screw  holder  for  the  glas 
shade.  Mute  stumps  projecting  from  the  gas-fixture-liki 
stem  reveal  that  this  particular  socket  was  last  wired  u{ 
with  No.   18  bell  wire  covered  with  paraffined  cotton,  th< 


VETER.\X    IXC.VNDESCEXT    LAMP 

positive  and  negative  conductors  being  very  carefully  wj 
tinguished  by  the  use  of  yellow  and  green  wrappings  whicf 
still  retain  all  their  original  beauty  and  luster.  This  inK*] 
esting  relic  shows  how  far  indeed  electrical  constructioj 
has  come  in  the  quarter  century  spanned  by  this  sturtj 
unbroken  filament. — Eds.] 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Alarm  Circuit  for  Step-Bearing  Accumulator 

Trouble  is  always  in  store  for  an  engineer  of  a  turbo- 
generator station  if  the  oil  pressure  on  the  step  bearings  is 
not  maintained.  In  order  that  such  a  condition  shall  be  de- 
tected as  soon  as  the  pressure  falls  the  operating  force  of 
the  Marion  (Ind.)  Light  &  Heating  Company  has  placed  in 
operation  an  alarm  circuit  the  essentials  of  which  are  given 


Ott  under  Prr^s, 
Cfep  Bearinc/6. 


IRM     CIKCflT     WARNING     ENGINEER      IF     STEP-BEARING     Oil. 
PRESSURE  DECREASES 

hi-with.  As  will  be  seen  from  the  drawing,  a  copper  rod 
ri  s  upon  the  top  of  the  accumulator  and  when  the  pres- 
si';  of  the  oil  is  holding  the  piston  afloat  the  top  of  the 
re  is  about  5  in.  above  the  alarm  contact.  Should  the  pres- 
sti:  fall,  the  contact  on  the  movable  rod  and  the  one  on  the 
stiionary  guide  will  be  brought  together  by  the  downward 
iii«ement  of  the  piston  and  the  electrical  circuit  will  be 
copleted,  ringing  the  alarm  bell  and  lighting  the  two  red 
lrii,x  which  have  been  included  in  the  circuit. 


Scotch  Mechanical  Stoker  with  V-Grate 

'-  interest  of  English  engineers  has  been  aroused  by  a 
nevstoker  invented  by  a  Scotchman,  the  feature  of  which 
'S  >  V-shaped  grate.  One  of  these  furnaces  has  recently 
"**'  in  experimental  operation  at  Motherwell  in  large 
stecj works,  where  it  has  been  applied  satisfactorily  to  a 
Paijif  water-tube  boilers  of  the  Babcock  &  Wilcox  type, 
't  imIso  being  applied  to  other  types  of  boilers  in  different 
wor  in  the  west  of  Scotland.  The  fire-bars  rest  on  an  ash 
'roi^i  situated  at  the  bottom  of  the  flue,  and  the  top  part 
P*  tl  firebars  forms  a  short  platform  along  which  the  coal 
'S  Civeyed  on  either  side  by  two  interrupted  screws. 
I  he.' coal-feeding  screws  take  the  fuel  from  hoppers  at  the 
'"■on-if  the  boiler  and  gradually  feed  it  along  the  whole 
'if  the  furnace.     The  interruptions  are  so  arranged 


that  there  can  be  no  banking  of  coal  on  any  particular  part 
along  the  line  of  the  furnace.  Should  the  fuel  burn  out 
more  rapidly  at  any  point  the  new  coal  finds  its  way  there 
and  supplies  the  deficiency.  In  the  ash  trough  there  is  an 
extracting  screw  which  breaks  up  the  clinker  and  takes  the 
ashes  uniformly  from  the  back  to  the  front  of  the  furnace. 
The  feeding  of  the  coal  and  the  extraction  of  the  ash  are 
thus  both  automatic,  and  are  regulated  so  as  to  work  in 
unison.  The  furnace  is  claimed  to  be  absolutely  smoke- 
less and  to  give  higher  coal  and  boiler  efficiency,  with  the 
expenditure  of  very  little  labor,  than  the  older  methods  of 
stoking  and  cleaning. 


Insulating  and  Grounding  Motors  and 
Generators — II 

By  Terrell  Croft 

Where  a  motor  or  generator  that  is  directly  connected  to 
some  prime  mover  or  machine  must  be  insulated  therefrom, 
it  is  necessary  to  insert  an  insulating  coupling  in  the  shaft 
between  the  electrical  machine  and  the  other  machine.  The 
construction  of  one  type  of  such  a  coupling  is  outlined  in 
Fig.  6.  A  disk,  usually  of  fiber,  is  bolted  between  the  two 
faces  of  the  flanged  coupling,  and  the  coupling  bolts  are 
insulated  with  washers  and  bushings,  which  are  also  usu- 
ally made  of  fiber.  Couplings  of  the  type  outlined  in  Fig. 
6  are  not  self-aligning;  i.e.,  the  only  members  that  pre- 
vent the  two  shafts  from  being  forced  out  of  line  with 
each  other  are  the  bolts  through  the  coupling.  It  is  neces- 
sary, therefore,  where  a  coupling  of  this  type  is  used,  to 
have  a  bearing  supporting  the  shaft  reasonably  close  to 
and  at  each  side  of  the  coupling.  It  is  difficult  to  design  an 
insulated  self-aligning  coupling,  and  where  one  is  designed 
it  is  ordinarily  quite  expensive.  Hence  it  is  usually  cheaper 
to  provide  the  additional  bearings  required  with  a  coupling 
of  simple  construction,  like  that  of  Fig.  6,  than  it  is  to 
install  a  self-aligning  bearing  and  thereby  eliminate  pos- 
sibly one  or  two  bearings. 

It  is  practically  impossible  to  insulate  a  large  heavy 
direct-connected  electrical  machine  in  such  a  way  that  it 
will  remain  in  accurate  alignment  with  the  prime  mover 
that  drives  it  or  the  machine  that  it  drives.  For  this  rea- 
son it  is  the  almost  invariable  practice  to  ground  such 
machines. 

Where  belt-driven  electrical  machine  frames  are  insu- 
lated   from    the   ground,    trouble    frequently    results    from 


End  Elcvali.in  S.  ctiou 

FIG.    6 TYPICAL     INSULATI.VG    COUPLING 

Static  electricity  generated  by  belt  friction,  which,  because 
it  cannot  find  a  low  resistance  path  to  ground  through  the 
machine  frame,  will  discharge  from  the  belt  driving  or 
being  driven  by  the  machine,  or  may  discharge  from  some 
portion  of  the  machine  frame  to  a  grounded  object.  While 
these  static  discharges  may  not  be  dangerous  to  life,  it  has 
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been  found  that  they  frequently  have  an  injurious  effect  on 
the  insulation  used  on  the  windings  and  sometimes  cause 
breakdowns.  A  metallic  comb,  connected  to  ground,  ar- 
ranged close  to  but  not  touching  the  belt  that  tends  to  dis- 
charge static  electricity,  will  usually  eliminate  the  dis- 
charges, or  grounding  the  frame  of  the  machine,  if  ground- 
ing is   permitted,   should   accomplish   the   same  result.      If 


Ho.   7 — GROUNUINi;    A    M.\C111NE   FRAME  ON    A   PIPE   AND  ON    A 
GROUND  PLATE 

direct  grounding  of  the  frame  is  not  permitted,  a  high 
resistance  ground,  consisting  of  a  piece  of  ground-glass 
having  a  lead-pencil  mark  on  it,  possibly  an  inch  long,  can 
be  used  in  series  between  the  generator  frame  and  the 
ground.  A  sheet-metal  terminal  should  make  contact  with 
each  end  of  the  pencil  mark,  and  to  these  metal  terminals 
are  connected  respectively  the  leads  to  the  grountl  and  to 
tile  frame  of  the  machine.  Although  the  resistance  ot  such 
a  pencil  mark  is  exceedingly  high,  the  static  electricity  will 
readily  flow  through  it. 

Probably  the  best  method  of  grounding  a  frame  is  to 
connect  it  to  a  water  pipe.  As  noted  above,  the  frames  01 
generators  directly  connected  to  steam  prime  movers  are 
thoroughly  grounded  through  the  steam  and  exiiaust  piping 
to  the  engine.  Fig.  7  shows  two  methods  of  grounding  the 
frame  of  a  machine.  At  the  left  of  the  arrangement  a 
ground  conductor  is  connected,  in  a  manner  to  be  described 
hereinafter,  to  the  frame  of  the  machine  and  to  a  water 
pipe.  At  the  right  the  ground  conductor  connects  to  a 
metal  plate  embedded  in  charcoal.  The  method  of  con- 
structing a  ground  connection  with  a  metal  plate  and  char- 
coal is  described  in  detail  in  the  National  Electrical  Code. 
To  be  effective  the  charcoal  nmst  always  be  moist,  and  it 
is  not  always  that  this  condition  can  be  assured.  When- 
a  ground  connection  for  any  purpose  is  required  and  a 
water  pipe  is  not  available,  it  now  appears  to  be  the  ac- 
cepted practice  to  drive  a  series  of  ground  pipes  into  the 
earth  somewhat  after  the  manner  indicated  in  Fig.   11. 


FIG.    8 — MOTOR    FRAME    GROUNDED    TO    SPRINKLER    PIPE 

In  Fig.  8  is  detailed  an  installation  wherein  a  motor 
mounted  on  a  ceiling  in  an  industrial  plant  is  grounded  to  a 
sprinkler  pipe.  In  buildings  of  non-fireproof  construction 
sprinkler  pipes  are  usually  available  and  constitute  an  ex- 
cellent method  of  securing  a  good  ground.  Some  judg- 
ment should  be  used  in  grounding  a  motor  frame  to  a 
sprinkler  pipe.    A  very  large  motor  should  not  be  grounded 


on  a  very  small  pipe.  It  is  probably  permissible  to  ground 
a  lo-hp  or  15-hp  motor  to  a  ^-in.  branch  pipe,  but  a  50-hp 
motor  should  be  grounded  on  one  of  at  least  2-in.  nominal 
diameter.  The  pipe  selected  should  in  every  case  be  ol 
such  size  that  there  would  be  no  possibility  of  its  over- 
heating when  carrying  the  current  which  the  fuses  pro- 
tecting the  motor  will  safely  convey.  Obviously,  if  th< 
current  through  the  motor  frame  and  ground  wire  to  th( 
sprinkler  pipe  becomes  greater  than  that  which  the  moto 
fuses  will  pass,  the  fuses  will  blow  and  open  the  circuit. 

A  system  of  ground  pipes  for  grounding  a  large  capaci' 
electrical   machine   in   a   location   where   no  water  pipe 
available  is  outlined  in  Fig.  11.    A  series  of  ground  pi; 
which  should  extend  far  enough   into  the  earth   s^o  tli.r 
good  portion  of  their  lower  ends  will  always  be  in  d.n 
soil  are  driven  into  the  ground  around  the  foundation 
the   machine.     These   pipes  are   all  connected   in   multip; 
with  a  heavy  ground  wire,  one  end  of  which  is  carried  u 
to  and  connected  on  the  frame  of  the  machine.     It  shoul 
be  understood  that  this  multiple  ground-pipe  connection  1 
not  nearly  so  good  a  one  as  that  provided  by  a  pipe  cot 
necting  to  an  extensive  water  system. 

Figs.  9  and  10  show  two  methods  of  connecting  grour 
conductors  to  frames  of  electrical  machines.     In  Fig.  '/ 
ground  wire  is  shown.     Where  wire  is  used  it  should 
wavs  he  of  sufficient  section  to  carry,  without  appreciab 
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FIGS.    9    AND    10 METHOD    OF    CONNECTING    GROUND    WIRE 

MACHINE     AND     METHOD     OF     CONNECTING     GROUND    SIR 
TO    MACHINE 

heating,  the  current  that  the  fuses  protecting  the  niachi 
will  pass.  It  should  also  be  of  such  size  that  it  cannot 
accidentally  broken.  The  wire  is  clamped  between  t' 
punched  washers  by  a  nut  turning  on  the  bolt  that  ho 
the  base  of  the  machine  to  the  foundation.  These  punch 
washers  should  be  used  to  insure  effective  clamping,  a 
so  that  the  nut  in  being  turned  on  the  bolt  will  not  i 
into  the  wire.  It  is  a  good  plan  to  provide,  as  shown 
lock  nut  on  top  of  the  first  nut  which  will  prevent  loosi 
ing  if  there  is  vibration.  Sometimes  the  two  puncl 
washers  and  the  end  of  the  ground  wire  are  "tinned" 
order  to  prevent  the  corrosion  that  might  otherwise 
caused  at  the  point  of  contact  between  the  bare  o 
per  and  iron.  The  end  of  the  ground  wire  should  be  b- 
around  the  bolt  in  the  same  direction  that  the  nuts  ti ' 
on — that  is.  in  a  right-handed  direction — so  that  any  tw 
ing  action  due  to  the  nuts  will  tend  to  wrap  the  wire  aroi ' 
the  bolt  rather  than  to  unwrap  it.  Copper  should  al»' 
be  used  for  ground  wire. 

A  strap  of  copper  is  used  for  the  ground  connection ' 
Fig.    10.     In   general,  the   requirements    for  the  strap  f 
regards  mechanical  strength  and  current-carrying  capatfj 
are  the  same  as  those  for  a  ground  wire,  as  outlined  in 
above   paragraph.     Where   a   large   machine   is  being  "J 
stalled  a  strap  conhection  is  preferable  to  a  wire,  beca-^ 
with   it  sufficient  cross-section  can  be  secured  in  a  i< ' 
that  can  be  readily  bent  into  any  desired  contour.    A  la' 
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round  wire  cannot  be  conveniently  formed  around  the 
foundation,  into  the  corners  and  around  the  bends  which 
it  must  follow  in  its  route  to  the  earth.  Where  a  strap 
is  used  it  can  be  of  possibly  J^s-in.  thickness  and  of  suffici- 
ent width  to  provide  the  necessary  current-carrying  capa- 
city, and  it  can  always  be  formed  without  difficulty  into 
any  desired  contour.  The  end  of  the  strap  clamped  be- 
tween the  punched  washers  and  the  washers  themselves 
should  be  ''tinned"  to  prevent  corrosion. 

A  ground  wire,  if  it  be  not  too  large,  can  be  connected 
to  the  ground  pipe  with  one  of  the  specially  designed 
clamps  of  which  there  are  many  forms  in  the  market.  If 
clamps  are  not  available,  the  point  on  the  pipe  at  which 
it  is  desired  to  connect  the  ground  wire  should  be  carefully 
cleaned,  and  the  ground  wire  can  be  soldered  thereto.  In 
soldering  a  copper  wire  to  an  iron  pipe,  the  pipe  should  be 
filed  until  it  is  bright  and  should  be  "tinned"  by  heating  it. 
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I  Ii,S.     U     AND     12 ARRANGEMENT    OF     GROUND     PIPE    AROUND 

A\      ISOLATED      MACHINE      AND      METHOD      OF      CONNECTING 
■  |;      GROUND  STRAP  TO   PIPE 

lusing  powdered  sal  ammoniac  as  a  flux  and  applying  the 
isolder.  The  previously  "tinned"  end  of  the  ground  wire 
IS  then  wrapped  around  the  pipe  several  times,  the  wliole 

:'cd  and  solder  applied. 

\  ground  strap  can  be  connected  to  a  pipe  as  detailed 
fU  Fig.  12.  The  pipe  should  be  clean  at  the  point  where 
I  he  strap  clamps  around  it,  and  both  the  strap  and  the  pipe 
hould  preferably  be  "tinned." 


Meaning  of  Diversity  Factor 

1  have  heard  the  term  diversity  factor  used  in  so  many  different  ways 
at  I  should  be  glad  to  have  its  correct  definition.  B.  E. 

By  diversity  factor  is  meant  the  ratio  between  the  siniul- 
iineous  demand  of  a  number  of  individual  services  for  a 
jecified  period  and  the  sum  of  the  individual  maximum 
;mands  of  those  services  for  the  same  period.  It  is  ex- 
'essed  in  per  cent  and  can  never  be  greater  than  unity 
iless  expressed  in  terms  of  its  reciprocal. 


Value  of  the  Standard  Volt 


volt, 


h  I 


•\ill  you   kindly   publish   the  present   value   of   the   M: 

lerstand  was  recently  changed  sligiuly'  A.  G.   A. 

3n  Jan.  i,  191 1,  the  Bureau  of  Standards  by  international 

•reement  introduced  a  slight  change  in  the  standard  volt. 

e  electromotive   force   of  the   Weston    normal   cell  was 


changed  in  rating  from  1.01913  volts  at  20  deg.  to  i. 01830 
volts  at  20  deg.  C,  a  reduction  of  0.08  per  cent,  or,  ex- 
pressed in  another  way,  the  new  standard  volt  was  in- 
creased in  magnitude  by  0.08  per  cent.  The  standard  am- 
pere became  likewise  a  larger  unit  to  a  similar  extent  and 
the  watt,  or  unit  of  power,  became  increased  by  0.16  per 
cent. 


Testing  High-Tension  Switchboard  Wiring 

Is  there  any  recognized  standard  test  for  high-tension  switchboard  wir- 
ing?     If  so,   what  are  the  working  voltages?  S.   E.   j\. 

Jt  has  been  recommended  that  all  high-tension  switch- 
board wiring  be  subjected  to  high-voltage  tests  before  use. 
Such  tests  should  approximate  at  least  two  and  one- 
half  times  the  working  pressure  of  the  system  for  a  pcriotl 
of  at  least  five  minutes,  and  preferably  for  thirty  minutes. 
The  insulation  most  favored  for  this  class  of  work  is  var- 
nished cambric  protected  by  a  slow-burning  outer  covering, 
if  installed  without  lead  sheath.  Careful  attention  should 
be  paid  to  methods  of  installation  such  as  the  separation  of 
conductors,  freedoin  from  loops,  stability  of  supports, 
accessibility   for  repairs  or  renewals,  etc. 


Operation  of  Transformers  in  Parallel 

Is   it    possible    for   two    transformers   of   similar   size   and    rating   not    to 
operate  satisfactorily   in   parallel?  M.  T. 

In  order  to  secure  perfect  parallel  operation  transform- 
ers of  the  same  rating  should  have  exactly  the  same  ratio 
of  high-tension  and  low-tension  turns,  the  same  IR  drop 
and  the  same  impedance  drop.  For  all  practical  purposes, 
however,  two  transformers  having  the  same  ratio  of  turns 
and  approximately  the  same  impedances  will  operate  satis- 
factorily in  parallel  even  if  the  IR  drops  are  different. 
Duplicate  transformers  ordinarily  should  possess  the  same 
characteristics  and  share  the  load  equally.  Transformers 
of  different  make  may  possess  different  characteristics,  so 
tliat  measurement  should  be  made  to  detennine  if  each  will 
carry  approximately  its  share  of  the  load.  Where  the  ini 
pedances  differ  the  load  on  the  transformer  with  the 
smaller  impedance  will  be  greater  than  that  on  the  other 
transformer,  the  portions  of  the  load  assuined  by  the  two 
units  being  approximately  in  inverse  proportion  to  the  two 
impedances. 


How  to  Obtain  Government  Records 


vhat  steps  to  take 


obtain  gover 
B.  W.  J. 


W  ill  you  kindly  advise 
nit-in  publications? 

Government  publications  are  in  general  classed  either  as 
congressional  or  departmental  documents  and  are  deposited 
for  distribution  as  follows:  (l)  With  the  document  rooms 
of  tlie  Senate  and  House  of  Representatives,  (2)  with  the 
bureau  under  which  the  work  is  carried  on,  and  (3)  with 
the  superintendent  of  documents.  Publications  from  the 
document  rooms  of  the  Senate  and  House  of  Representa- 
tives are  distributed  only  on  the  order  of  members  of 
Congress,  to  whom  all  applications  for  congressional  docu- 
ments should  be  sent.  Most  of  the  departmental  publica- 
tions deposited  with  the  bureaus  in  which  the  work  is  done 
are  distributed  free  of  charge,  although  a  nominal  price  is 
placed  on  certain  issues  in  order  that  they  may  not  fall 
into  the  hands  of  persons  other  than  those  who  actually 
need  them.  All  publications  deposited  with  the  superin- 
tendent of  documents  are  sold,  the  price  fixed  being  only 
sufficient  to  cover  the  cost  of  paper,  press  work,  binding 
and  distribution.  Most  government  bureaus  issue  complete 
indexes,  bibliographies,  maps  and  other  guides  to  the  re- 
sults of  their  work,  and  the  Monthly  Catalog,  United  States 
Public  Documents,  issued  by  the  superintendent  of  docu- 
ments, gives  a  complete  list  of  all  government  reports  is- 
sued during  each  month. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical   Press   of  the   World 


Generators,  Motors  and  Transformers 

High-Freqitciicy  Alternator. — Bouthii.lon. — .\  inatlic- 
matical  article  in  which  the  author  shows  that  by  super- 
[jo.sing  in  a  conductor  a  certain  number  of  periodic  enifs 
jf  equal  frequency  with  proper  phase  differences  between 
:ach  other,  a  resulting  enif  is  obtained  with  a  frequency 
.vhich  is  a  certain  multiple  of  the  original  frequency. 
By  this  means  it  is  possible  to  obtain  in  a  polyphase  alter- 
lator  with  windings  of  the  ordinary  type  currents  of  an 
ncreased  frequency.  The  two  types  of  machine  studied  by 
he  author  are  alternators  with  a  rotating  iron  core,  per- 
iiitting  high  speeds  of  rotation.  His  calculations  show 
hat,  using  a  peripheral  speed  of  not  more  than  196  m  per 
second,  it  is  possible  to  design  a  machine  of  more  than 
100  kw  output  with  a  frequency  of  96,000  cycles  per  sec- 
ond. This  type  of  alternator  is  thought  to  be  suitable  for 
vireless  telegraphy. — La  Lumicre  Elec,  Sept.  13,  1913. 

Double^Comtmitator  Machines. — Karl  Piciiel.meyer. — 
kVith  the  aid  of  the  Ossanna  voltage  polygon  diagram  it 
s  shown  that  in  machines  with  a  double  commutator  the 
•oltage  conditions  are  in  general  not  the  same  on  both 
;ides  of  the  machine.  This  point  has  to  be  taken  into 
iccount  in  estimating  the  distribution  of  the  load  of  the 
wo  commutators  and  in  the  choice  of  polyphase  connec- 
ions,  etc. — Elek.  u.  Mascli.   (Vienna),  Sept.  14,  1913. 

Dytiamo  lifith  a  Central  Pole. — An  article  on  a  machine 
vhich,  as  .shown  in  Fig.  i,  is  characterized  by  two  concen- 


FIG.    I DIACR.VM    UF    [lY.NAMO   WITH    A    CENTRAL   POLE 

ric  primaries,  one  in  the  center  and  the  other  at  the  periph- 
ry,  the  two  being  of  opposite  polarities.  The  peripheral 
riniary  may  be  replaced  by  several  pole  pieces  all  of  the 
ame  polarity,  which  may  enter  into  the  central  space  in  a 
lore  or  less  pronounced  w'ay  as  shown  in  the  illustration, 
"his  sketch  shows  four  secondaries  turning  around  the 
xes  A,  B,  C,  D.  Such  a  machine  permits  obtaining  high 
jnsions  and  high  frequencies  and  allows  variation  of  the 
rmature  reactions  within  rather  wide  limits. — La  Lumicre 
'.Ice.,  Sept.  27,  1913. 
Definition  of  Direction  of  Rotation  of  Vectors  in  Altcr- 
ating-Current  Diagrams. — A  French  translation  in  ab- 
tract  of  the  recent  discussion  in  Elek.  Zeit.  by  Streckcr. 
leorges,  Breisig  and  Wagner. — La  Lumierc  Elec  Sept. 
3  and  20,  1913. 


Silent  Ufciiiiiun  of  Electric  Machines. — S.  Pontecukvo. 
— \  translation  of  his  German  paper,  noticed  some  time 
ago  in  the  Digest,  on  the  design  of  electric  machines  for 
quiet  operation.  The  causes  of  noise  are  discussed  to- 
gether with  methods  of  overcoming  them. — Elec.  Journal, 
September,  1913. 

Generation,  Transmission  and  Distribution 

Electric  Power  Plant  at  Coal  Mine. — R.   Rinkel. — The 
author  sketches  the  development  of  the  lignite  industry  in 
the  Cologne  district  and  the  part  which  has  been  played 
in  this  development  by  the  erection  of  the  electric  power 
plants  at.  the  mines   for  selling  electricity  in  bulk  to  the 
surrounding  cities  and  towns.     He  describes  especially  the 
electric  plant  erected  at  the  Fortuna  mine,  which  has  at 
present  a  capacity  of  16,000  kw  but  is  to  be  enlarged  to 
32,000  kw  during  this  year.     The  lignite  is  conveyed  di- 
rectly  from  the  mine  to  the  boiler  house.     For  the  gen- 
eration  of   electricity   large   turbo-generators   of   4000  kw 
and  8000  kw  have  been  installed  so  that  the  first  cost  of 
the  plant  is  relatively  low.    The  item  of  wages  is  also  low, 
since  automatic  machinery  is  used  wherever  possible.    The 
generating  cost  is  below  0.5  cent  per  kvv-hr.     The  largest  ! 
consumer   is   the   city   of   Cologne,   to   which   three-phase  I 
energy  is  transmitted  at  25,000  volts  through  cables.    At  I 
the  city  limits  this  pressure  is  stepped  down  by  transform- 
ers.    Distribution  throughout  the  city  and  sale  to  consum- 
ers are  both  in  the  hands  of  the  municipality.    The  city  ha 
made   a   thirty-year   contract   with   the   mine.      Details 
this  agreement  are  kept  secret,  but  it  is  known  that  th^ 
city  can  buy  the  electricity  cheaper  from  the  mine  pla 
than  it  can  be  generated  in  the  municipal  plant.     For  thi| 
reason  the  city  has  decided  not  to  enlarge  its  present  i6,< 
kw  power  plant.     The  cost  of  generating  electricity  at  tbi 
municipal  plant,  inclusive  of  distribution  cost,  was  in  19IJ 
0.88  cent  per  kw-hr.,  of  which  amount  the  coal  cost  alo 
was  0.485  cent,  and  the  central-station  cost  0.7  cent. 
is,  therefore,  believed  that   the   Fortuna   Mine  plant  sell! 
energy  to  the  city  at  0.6  cent  to  0.75  cent  per  kw-hr.  a^ 
the  transformer  substation.    The  Fortuna  Mine  power  plant ' 
also  has  other  large  consumers,  among  them  the  city  of 
Muelheim.     When  the  electric  service  was  operated  there 
by  the  municipality  itself,  the  output  was  1.334.484  kw-hr 
during  the  first  six  months  of   igi2.     .\fter  the  Fortuna 
Mine    power    plant    company    had   taken    over    the   supply 
2.413,135   kw-hr.   were   sold   in   Muelheim   in   the   first  six 
months  of  1913.     The  increase  in  kilowatt-hours  sold  was 
thus  80.82  per  cent  in  one  year.    Meanwhile  the  number  of 
customers  had  increased   from  745  to   1305,  or  by  75  per 
cent.     Energy  is  sold  in  this  case  on  a  two-rate  schedule, 
the  usual   rate  being  2.5  cents  per  kw-hr.,  except  during 
certain  evening  hours,  which  are  4:30  to  10  p.  m.  in  Janu- 
ary, 5:30  to  10  p.  m.  in  February,  6:15  to  10  p.  m.  in  March. 
7:30  to   10  p.  m.  in  April,  8:15  to  10  p.  m.  in  May  and 
August,  6 130  to  10  p.  m.  in  September.  5 :30  to  10  p.  m 
in  October.  5  to  10  p.  m.  in  November,  and  4:15  to  10  p.  m 
in   December.     During  these   specified   evening  hours  thf 
[irice  charged  for  the  first  2000  kw-hr.  is  it. 25  cents  pf 
kw-hr.,  and  for  consumption  in  excess  of  this.  6.25  cents  per 
kw-hr.     Meters  are  installed  and  house  connections  madf 
free  of  charge.     H  a ''consumer  does  not  like  the  double- 
rate   schedule,   he   can   have   his   electricity   supplied  at  a 
straight  rate  of  7.5  cents  per  kw-hr.    With  large  consum- 
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ers  using  30,000  kw-hr.  or  more  special  contracts  are  made. 
Another  power  plant  is  being  installed  at  the  Rodder  lignite 
mine.  Large  electrochemical  works  now  in  course  of  erec- 
tion near  Cologne  will  be  supplied  with  energy  from  this 
plant. — Elck.  Zeit.,  Oct.  16,  1913. 

Water-PcTMCr  Plant. — E.  Freve  and  O.  Albrecht. — A 
continuation  of  their  long  detailed  illustrated  description  of 
the  Wyhlen  power  plant  of  the  Rheinfelden  power  trans- 
mission system.  Following  an  account  of  the  arrangement 
of  the  generators  and  the  switchboard  the  authors  describe 
the  transformer  plant.  There  are  six  transformers,  each 
rated  at  2600  kva,  which  raise  the  pressure  from  6800  volts 
to  47,000  volts. — Elck.  Zeit.,  Oct.  16,  1913. 

Mississippi  River  IVater-Pozver  Plant. — M.  Nordenswan 
AND  C.  W.  Schmidt. — The  first  part  of  an  illustrated  de- 
scription of  the  300,000-hp  hydroelectric  plant  of  the  Mis- 
sissippi River  Power  Company  at  Keokuk,  Iowa. — Elek. 
Zeit.,  Oct.  16,  1913. 

Fuel  and  Lubricants  for  Internal-Combustion  Engines. — 
B.  H.  Arnold. — The  great  demand  for  gasoline  as  a  fuel 
for  internal-combustion  engines  has  inflated  its  price  to  a 
point  where  the  expense  of  operating  gasoline  engines  of 
large  size  has  become  a  matter  of  considerable  moment. 
Lower  fuel  costs  have  been  the  subject  of  much  recent  in- 
vestigation by  corporations  and  engineering  societies,  espe- 
cially along  the  line  of  improved  engine  design  and  the 
adoption  of  specifications  for  petroleum  distillates.  •  The 
author  shows  that  the  prevailing  practice  of  specifying 
gasolines  according  to  their  specific  gravities  affords  a 
much  less  accurate  indication  of  the  fuel  values  than  speci- 
fications based  on  fractional  distillation.  Curves  are  in- 
cluded which  show  that,  although  the  specific  gravity  of 
one  grade  of  gasoline  may  be  less  by  10  or  15  per  cent 
than  that  of  another,  the  fuel  of  greater  density  may  by 
analysis  be  the  better.  Typical  specifications  for  gasolines 
for  slow  and  medium-speed  engines  and  for  high-speed  en- 
gines are  given.  A  satisfactory  economical  lubricating  oil 
should  possess  the  qualities  of  wearing  well  and  burning 
lean.  What  the  viscosity  of  the  oil  should  be  is  a  matter 
letermined  by  the  design  of  the  engine. — Gen.  Elec.  Review, 
October,  1913. 

;  Atmospheric  Disturbances. — G.  C.apart. — A  paper  read 
efore  the  Vienna  Electrical  Society.  In  the  first  part  the 
iithor  discusses  those  meteorological  phenomena  which 
ave  an  influence  on  overhead  transmission  lines.  In  the 
•cond  part  the  protection  of  lines  against  such  disturb- 
Tces  is  discussed  and  protective  apparatus,  especially  the 
lies  valve,  is  described. — Elek.  u.  Masch.  (Vienna).  Sept. 
I  and  21,  1913. 

Traction 

Overhead-Line  Construction. — J.  Simy. — An  illustrated 
tide  on  the  pantograph  overhead-line  construction  of  the 
lemins  de  Fer  du  Midi. — La  Lumicrc  Elec,  Sept.  20. 
•3- 

Installations,  Systems  and  Appliances 

h'rench     Central    Stations. — P.     Bizet. — An     illustrated 

icle  on  the  equipment,  the  tariffs  used  and  the  financial 

'lilts  obtained  at  the  central  stations  of  Rouen,   Nancy 

Marseilles.      An    interesting    comparison    is    made    be- 

'  n  the  results  at  Nancy  and  at  Rouen.  The  capital 
^  t.sted  in  these  two  plants  is  about  the  same,  $1,670,000, 
b  the  application  of  more  favorable  rates  at  Nancy  has 
'  lilted  in  a  much  greater  utilization  of  electrical  energy 
'Ire  than  in  Rouen.  In  Nancy  9,700,000  kw-hr.  were  sold 
^'^  year ;  in  Rouen  3,280,000  kw-hr.  were  sold ;  and  al- 
'Ljgh  the  average  price  per  kilnwatt-hour  in  Nancy  was 
li^^t  that  in  Rouen  (4  cents  compared  with  8  cents),  the 
fi'ncial  results  are  somewhat  better  in  Nancy.    This  com- 

son  shows  that  through  a  liberal  rate  schedule  not  only 

■  the  customers  better  served  by  the  central  station,  but 

the  central  station  itself  derives  better  returns. — La 

iiiere  Elec,  Oct.  4,   1913. 


Su-itchboard  Design. — Emil  Bern. — After  a  short  de- 
scription of  the  familiar  vertical  switchboard  the  author 
deals  with  the  requirements  which  have  caused  the  devel- 
opment of  the  bench  type  of  board  and  gives  a  description 
of  the  elementary  benchboard.  This  is  followed  by  a  fur- 
ther description  of  the  construction  and  layout  of  several 
modifications  designed  for  special  conditions,  with  a  pres- 
entation of  the  advantages  of  each. — Gen.  Elec.  Review, 
October,  1913. 

Electric  Heating  and  Electric  Power. — P.  Bizet. — The 
author  first  discusses  electric  heating  and  cooking  for 
domestic  purposes  and  in  bakeries  and  then  takes  up  the 
advantages  of  the  use  of  electric  motors  with  central-sta- 
tion energy  supply  instead  of  the  installation  of  isolated 
plants. — La  Lumiere  Elec,  Oct.  18,  1913. 

Use  of  Electricity  in  Agricidture. — C.  J.  Rohrer.— An 
article  illustrated  by  numerous  diagrams  from  actual  data 
on  the  question  of  how  much  electricity  might  be  used  by 
the  average  farmer.  The  author  presents  in  concise  tabu- 
lated form  a  quantity  of  data  collected  from  some  130 
farms  supplied  with  electric  service  from  transmission  lines 
in  their  vicinity.  Five  electric  companies  are  represented 
and  the  character  of  the  rural  service  of  each  is  analyzed 
in  detail.  From  the  figures  given  it  is  obvious  that  a 
purely  lighting  load  would  afford  poor  returns  in  most 
cases  on  the  necessary  investment,  but  experience  goes  to 
show  that  once  the  farmer  is  made  acquainted  with  the 
capabilities  of  the  electric  motor  he  is  quick  to  adopt  it, 
thus  providing  a  profitable  source  of  revenue  to  the  com- 
pany. Of  the  total  service  supplied  by  these  five  com- 
panies, fully  two-thirds  is  for  power,  the  principal  demand 
for  which  comes  during  the  daytime  and  is  thus  a  most 
desirable  day-load  builder.— GeH.  Elec.  Review,  October, 
1913. 

Choke  Coils.— R.  Edler.— An  article  on  the  calculation 
of  choke  coils.  From  experiments  with  a  choke  coil  of 
simple  construction,  the  author  draws  some  conclusions, 
especially  on  the  effect  of  the  air-gap,  which  permit  pre- 
calculation of  such  coils.  A  numerical  example  is  given.— 
Elek.  u.  Masch.  (Vienna),  Sept.  21  and  28,  1913. 

Electrophysics  and  Magnetism 

Skin  Effect.— R.  Swyngedauw.— The  first  parts  of  a 
highly  mathematical  article  on  the  skin  effect  in  cylindrical 
conductors,  plates  and  rails.— La  Lumiere  Elec,  Oct.  11 
and  18,  1913. 

Attraction  of  an  Armature  by  an  Electromagnet. — J. 
Bethenod. — A.  Vaschy  has  developed  the  following  for- 
mula for  the  attraction  F  of  an  electromagnet  excited  by 
a  current  i  upon  a  soft-iron  armature  at  the  distance  x, 
if  I  is  the  coefficient  of  self-induction  of  the  electromagnet 
for  the  distance  .r: 

I      ..  dl 

The  present  author  discusses  the  more  general  instance  m 
which  the  electromagnet  is  excited  by  two  or  more  inde- 
pendent currents.  In  this  case  the  general  formula 
becomes 

2  d  X  dx 


where  1,  I  are  the  exciting  currents,  L  the  coefficient  of 
self-inductance  and  M  the  coefficient  of  mutual  inductance. 
The  application  of  this  formula  to  the  theory  of  circuit- 
breakers  is  discussed. — La  Lumiere  Elec,  Oct.  18,  1913. 

Electrochemistry  and  Batteries 

Brush  Discharge. — .\.  Vosmaer. — A  long  article  on  the 
author's  extended  researches  on  brush  discharge,  with  spe- 
cial reference  to  the  generation  of  ozone.  In  the  first  part 
the  author  deals  with  the  brush  discharge  through  air  with- 
out the  use  of  solid  dielectrics,  in  the  second  part  with  the 
use  of  solid  dielectrics. — Metall.  and  Chem.  Eng'ing.  No- 
vember, 1913. 
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Electric  Furnaces. — W.  McA.  Johnson  and  G.  X. 
Sieger.— A  continuation  of  their  fully  illustrated  article  an 
electric  furnaces  and  their  design,  characteristics  and  com- 
mercial applications.  The  authors  deal  with  the  electric 
furnace,  structurally  considered,  the  use  of  refractories, 
methods  of  laying  an  arch,  methods  of  water-cooling,  and 
the  heat  insulation  of  furnaces.— iUc/a/i.  and  Chcm. 
ling'ing,  November,  1913. 

Electric  Zinc  Smelting.— An  illustrated  article  by  I". 
Louvrier  describing  his  electric  zinc  furnace,  in  which  he 
claims  to  have  succeeded  in  condensing  zinc  in  liquid  form 
with  only  very  little  production  of  blue  powder.  A  second 
article,  by  F.  L.  Clerc,  discusses  the  different  effects  which 
must  be  taken  into  account  in  condensing  the  zinc  gas  to 
liquid  in  the  presence  of  inert  gas.— Metall.  and  Chem. 
Eng'ing,  November,  1913. 

Units,  Measurements    and  Instruments 

Use  of  the  Synchronous  Commutator  in  Alternating- 
Current  Measurements. — Frederick  Bedei.l. — A  paper  in 
which  the  author  describes  the  uses  of  the  synchronous 
commutator  for  the  following  measurements:  Determina- 
tion of  average  value  of  alternating  electromotive  force 
and  current;  use  as  zero  instrument;  determination  of 
form  factor  of  alternating  current  or  voltage;  determina- 
tion of  wave-form  and  maximum  value  of  alternating  mag- 
netic flux.  The  author  then  takes  up  the  determination  of 
wave-forms  and  maximum  values  of  alternating  currents 
and  electromotive  forces  by  means  of  three  methods, 
namely,  the  air  transformer  method,  the  condenser  cur- 
rent method  and  the  condenser  discharge  method.  He 
finally  deals  with  the  determination  of  phase  difference. 
The  article  is  illustrated  by  numerous  diagrams. — Journal 
Franklin  Inst..  October,  1913. 

Quantitative  Spectrum  Analysis.— G.  A.  Shook.— In 
the  third  article  of  his  serial  on  this  subject  the  author  deals 
with  industrial  applications  and  describes  the  calibration  of 
a  Koenig-Martens  polarization  spectro-photometer  and  the 
determination  of  concentration  for  colorless  solutions. — 
Metal!,  and  Chcm.  Eng'ing,  November.  1913. 

Sea-Water  Temperature  Annunciator. — A  note  on  a  re- 
cent British  patent  (Xo.  9695,  1913)  of  A.  McXab.  The 
indicator  is  placed  in  the  hull  of  the  vessel  and  subjected 
to  a  continuous  flow  of  sea  water.  The  indicator  itself 
consists  of  a  thermometer  containing  conducting  and  non- 
conducting liquids,  while  a  series  of  insulated  conducting 
studs  is  provided,  so  that  a  test  lever,  whose  position  is 
determined  by  the  height  of  the  liquid  columns  (in  turn 
controlled  by  the  temperature  of  the  water),  closes  the  cir- 
cuit through  the  conducting  liquid  and  an  incomplete  alarm 
circuit,  part  of  which  is  formed  by  the  insulated  studs  in 
the  thermometer. — London  Elec.  Eng'ing,  Oct.  16,  1913. 

Telegraphy,  Telephony  and  Signals 

Telegraph  Experiment  Station.— K.  Strecker.— The 
conclusion  of  his  illustrated  description  of  the  German 
telegraph  experiment  station  in  Berlin.  Details  are  given 
of  the  system  of  current  supply  to  the  laboratories  and  of 
their  equipment  for  investigations  in  telegraphy,  wireless 
telegraphy,  testing  of  materials,  photometry,  etc. — Elek. 
Zeit.,  Oct.  16,  1913. 

Sine-Wave  Transmission  in  Submarine  Cables. — H.  W. 
Malcolm. — A  continuation  of  his  long  mathematical  article 
illustrated  by  diagrams.  The  author  discusses  the  influence 
of  apparatus,  the  effect  of  a  single  oscillation  and  of  a 
semi-oscillation,  battery  signal,  sending-end  phenomena, 
and  distress  of  the  cable. — London  Electrician.  Oct.  17, 
•913- 

Pupin  Coils. — A  note  on  a  recent  British  patent  (No. 
12.565.  1913')  of  Siemens  &  Halske.  To  avoid  cross-talk 
and  other  effects  on  physical  phantom  circuit  combinations, 
Pupin  coils  are  made  with  the  different  coils  divided  into 
concentric  sections.    There  is  a  different  number  of  wind- 


ing sections  belonging  to  the  separate  coils  in  every  plane 
of  the  winding,  and  an  approximately  uniform  field  distri- 
bution   in    every    plane    of    the    winding. — London    Li 
Eng'ing,  Oct.  16,  1913. 

Simultaneous  Telephony  and  Telegraphy. — H.   S.   Wak 
REN.— An  article  on  the  joint  use  of  wires  for  telegraph  andi 
telephone  service  discussing  simplex  and  composite  c  : 
binations  and  phantom  circuits. — Elec.  Journal,  Septeni: 

I9'3- 

Miscellaneous 

Electrical  Congress  in  Moscow. — Some  notes  on  the  pro- 
ceedings   of    the    Moscow    Electrical    Congress.      .Messrs. 
Tschcrnischoff  and  Goreff  read  a  paper  on  "The  Compari- 
son of  the   Present   Methods  of  Measuring  Tensions  and 
l-'orces  in  High-Voltage  Lines."    Goreff  presented  a  report  ] 
on  direct-current  and  polyphase  systems  with  several  cor 
ductors,   Kamensky  one  on  the  choice  of  systems  and 
voltages  in  city  networks,  and  Veretschaguine  one  on  i: 
relative  status  of  the  different  systems  on  electric  wir:; 
and  cable  networks.     For  cities  with  small  population  ; 
overhead  network  is  recommended,  for  cities  with  mediu: 
population  a  mixed  system  employing  both  overhead  wire 
and  cables,  and  for  very  densely  populated  cities  an  under 
ground  cable  system.     Pavlitsky  read  a  paper  on  the  eK 
trification  of  city  water  supplies,  recommending  their  cc 
nection    with    central    stations    and    the    employment    0 
motors  and   electrically  driven  pumps.     Belateloff  read 
paper  on  the  development  of  Moscow  as  a  telephonic  centeij 
tor  interurban  connections,  Polivanoff  discussed  the  qncsj 
tion  of  a  rapid-transit  electric  railroad  in  Moscow  and  1 
phasized  that  it  would  not  be  detrimental  to  the  tramw&l 
system  since  they  could  exist  side  by  side.     Chapirer  disi 
cussed  accidents  due  to  electricity  and   Steinhaus  legisl: 
tion  regarding  an  electric  unit  and  governmental  control  ■ 
measuring    apparatus    and    instruments    in    different    coi 
tries. — La  Lumicre  Elec,  Oct.  4,  1913. 

Influence  of  the  Presence  of  Gas  Upon  the  Inflammabi'i. 
of  Coal-Dust  in  Air. — W.  M.  Thornton. — An  abstract  1 
a  paper  read  before  Section  B  of  the  British  associatii 
giving  an  account  of  experiments  made  to  find  the  lea 
current  which  will  ignite  a  mixture  of  dust  and  gas,  tl 
percentage  of  gas  in  this  case  being  kept  constant  in  tl 
successive  trials  while  the  circuit  is  broken  with  differei 
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FIG.     2 — CURVES     SHOWING     CURRENT     NECESSARY     TO    IGIII"- 
NEWCASTLE  COAL-GAS 

currents  flowing.     The  explosion  vessel  was  closed  bv     „;,, 
flap  valve  at  one  side,  which  prevented  air  entering  dun  My^^^ 
the   mixing    but    yielded    to    pressure    from    within.     T   i^..^ 
results  obtained  with  Xewcastle  coal-gas  are  given  in  F 
2.     There  is  at  eacjjp  of  the  three  voltages  a  definite  ri 
tion  between  the  least  igniting  current  and  the  percent: 
of   gas.     The   height   of  each   curve   is  the  least  curr 
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which  at  the  given  voltage  and  percentage  of  gas  causes 
a  full  ignition,  and  it  is  seen  from  the  figure  that  0.25  per 
cent  of  gas  has  little  or  no  effect  in  forwarding  ignition, 
though  with  more  than  this  there  is  a  rapid  increase  in 
sensitiveness.  The  same  result  is  obtained  with  pit  gas. 
In  Fig.  3  the  results  of  the  experiments  are  plotted  with 
the  least  igniting  current  as  ordinates  and  volts  as  abscissas. 
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irhere  is  a  potential   (about  200  volts  in  this  case)   below 

ivhich  ignition  of  clouds  of  dust,  even  with  2  per  cent  of 

;as  present,  is  exceedingly  difficult.     The  nest  of  curv'es  is 

ymmetrical  about  a  line  drawn  through  this  point  on  the 

ase  and  through  the  nearest  point  on  the  "no-gas"  curve. 

"his  would,  therefore,  appear  to  be  about  the  highest  volt- 

<re  which  may  be  regarded  as  relatively  safe  in  a  gassy 

n  i  dusty  atmosphere  where  the  percentage  of  gas  is  not 

jove  2  and  where  very  large  open   flashes  are  not  pos- 

ble.    Although  the  gas  has  so  great  an  influence  in  for- 

arding  the  combustion,   it   is   clear   that   the   dust   is   still 

e  dominant  factor  in  the  explosions.     The  gas  must  be 

garded  as  the  auxiliary,  not  as  the  principal  factor,  in 

e  ignition  of  the  combined  mixture  of  gas  and  dust  at 

IV  percentages. — London  Electrician,  Sept.  26,  1913. 


Book  Reviews 


Iectricai,   Lnstkuments  and  Testing.     By  Norman  H. 
Schneider.      Including   Testing   Telegraph    Wires   and 
Cables  and  Locating  Faults,  by  Besse  Hargrave.     Re- 
vised and   enlarged    edition.      New    York:     Spon    & 
Chamberlain.    256  pages,  133  illus.    Price,  $1. 
V  very  practical  elementary  textbook  on  electrical  test- 
ii    and    testing    instruments,    for    the    use    of    electrical 
0  rators   in   the   engine   room,   telephone   exchange,  tele- 
g  ph  office  or  power  plant.    The  untlcrlying  principles  are 
*Jlained   in   very   simple    terms,    and    the    mathematical 
fcnulas  employed  are  of  the  fewest  and  simplest.     The 
•Binary    electrical    testing    instruments,    such    as    keys, 
gsanometers,    Wheatstone    bridges,    voltmeters,   etc.,    are 
lU'  illustrated    and   explained.     The   chapter   on    "testing 
wi.  the  voltmeter"  will  be  found  to  be  a  particularly  prac- 
tip  presentation  of  its  subject.    The  book  as  a  whole  will 
D?  seful  not  only  to  students  of  elementary  electrical  en- 
SMi'ring   but    also    to    operators,    wiremen    and    artisans. 
It  ill  appeal  as  well  to  the  large  class  of  non-electrically 
t^^ied  electrical  workers  who  welcome  a  clear  and  easily 
"IJilrstood  textbook  on  the  principles  of  their  art. 


Railway  Signal  Engineering  (Mechanical).    By  Leon- 
ard P.  Lewis.    New  York :  D.  Van  Nostrand  Company. 
358  pages,  250  illus.     Price,  $3.50. 
This    book    is    a    carefully    written,    well    illustrated    and 
rather    detailed    description    of    the    mechanical    (manually 
operated)    railway   signals   now    in   use  in    lingland.     It   is 
complete  enough  to  give  one  who  is  not  informed  on  rail- 
waj'  signal  work  a  good  idea  of  British  practice  and  appa- 
ratus.   The  requirements  of  the  Board  of  Trade,  the  differ- 
ent classes  of  signals,  schemes  of  signaling  and  methods 
of    operating    trains    are    described.      The    explanation    of 
interlocking  apparatus  and  the  use  of  tables  and  diagrams 
are  especially  clear  and  interesting. 


CouRS  de  Physique  Generale.  Vol.  II.  By  H.  Ollivier. 
Paper,  296  pages,  112  illus.  Paris:  Librairie  Scien- 
tifique,  A.  Hermann  et  Fils.  Price,  10  francs. 
This  is  the  second  volume  of  a  textbook  on  mathematical 
physics.  This  volume  deals  with  thermodynamics  and 
radiant  energy.  The  treatment  is  very  condensed,  mathe- 
matical, thorough,  and  intended  for  advanced  students. 
The  book  is  divided  into  two  sections,  dealing  respectively 
with  thermodynamics  and  radiation.  The  first  section  com- 
prises eleven  chapters  relating  to  the  following  subjects: 
Introductory,  first  principle  of  thermodynamics,  applica- 
tions of  the  first  principle,  second  principle  of  thermodyna- 
mics, available  energy,  general  deductions  from  the  first 
two  principles,  perfect  gases,  uniform  fluids,  solids,  certain 
single-variant  systems,  other  applications  of  thermodyna- 
mics, kinetic  theory  of  gases.  The  second  section  com- 
prises thirteeen  chapters  on  the  following  subjects:  Gen- 
eral properties  of  radiation,  Kirchhoff's  law  of  emission  and 
absorption,  black-body  radiation,  other  types  of  radiation, 
incandescence,  radiation  pressure,  relations  between  emis- 
sion, absorption  and  dispersion,  luminescence,  Zeemann's 
phenomenon,  the  effect  of  magnetic  fields,  solar  radiation, 
stellar  radiation,  gaseous  radiation.  The  book  is  logically 
arranged  and  carefully  prepared. 


Engineering  as  a  Profession.  Scope,  Training  and  Oppor- 
tunities for  Advancement.  By  A.  P.  M.  F'lemiiig  and 
R.  W.  Bailey.  288  pages.  Price,  2s.  6d.  London : 
John  Long,  Ltd. 
Although  a  book  published  in  England  for  the  avowed 
purpose  of  assisting  the  youth,  parent  or  guardian  in  the 
choice  of  a  profession  is  necessarily  of  special  interest  to 
Englishmen,  yet  there  are  many,  not  only  in  the  British 
colonies  but  also  in  America,  to  whom  the  book  may  be  of 
the  greatest  value.  The  education  and  training  of  young 
men  taking  up  engineering  in  the  British  universities  and 
colleges  is  generally  recognized  as  being  sound  and  thor- 
ough, especiallv  in  the  matter  of  civil  engineering,  and  a 
very  large  percentage  of  young  men  attending  these  schools 
are  from  the  British  colonies  and  South  America.  To  such 
this  book  will  be  almost  invaluable  if  it  is  carefuly  studied 
before  deciding  upon  the  steps  to  be  taken  after  landing  in 
England.  The  ground  covered  includes  lists  of  the  univer- 
sities and  colleges,  with  full  particulars  as  to  fees  and  ap- 
proximate cost  of  living;  comparison  of  the  engineering 
profession  with  other  professions;  advice  as  to  the  course 
to  pursue  in  order  to  obtain  the  requisite  training,  whether 
the  means  at  the  disposal  of  the  student  are  ample  or 
modest,  and,  finally,  the  possibilities  in  the  matter  of  salaries 
and  prospects  of  advancement  after  the  term  of  training  is 
complete.  In  one  chapter  a  comparison  is  made  between  the 
English,  German  and  American  systems  of  training,  and 
much  useful  advice  and  information  are  given  for  the  guid- 
ance of  young  engineers  to  whom  England  and  British  in- 
stitutions are  little  known  and  strange.  The  book  un- 
doubtedly meets  a  demand,  and  it  may  be  strongly  recom- 
mended to  those  in  need  of  such  information  as  it  purposes 
to  give. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Ground-Wire  Clamp 

The  Belcher  groimd-wirc  clamp  is  a  device  for  tasteiiinj; 
continuous  overhead  ground  wires  to  the  supporting  havo- 
net,  pole  or  transmission-line  tower.  It  is  designed  to  take 
the  place  of  special  malleable  castings,  bolts  and  plates 
heretofore  required  for  the  purpose.  In  Fig.  i  is  shown 
the  ''J"  type,  suitable  for  wood,  concrete  or  steel  pole  lines 


,;rou.vi)-wirf.   ci..\mps 


with  spans  up  to  200  ft.  There  is  only  one  nut,  and  it  will 
be  favored  by  linemen  on  account  of  the  ease  of  its  erec- 
tion. The  "U"  clamp,  shown  in  Fig.  2,  is  used  with  trans- 
mission towers  or  steel  poles,  two  usually  being  required  for 
each  ground  wire.  At  turns  in  the  line  a  thimble  is  used 
which  acts  as  a  shackle.  These  clatnps  are  manufacturerl 
by  Hubbard  &  Company,  Pittsburgh,  Pa. 


Revolving  Electric  Lamp  for  Motor  Cars 

To  meet  the  increasing  requirements  of  auxiliary  light- 
ing on  automobiles  the  Herrick  Aiken  Company,  Inc.. 
Lawrence,  Mass.,  is  placing  on  the  market  a  special  rotat- 
ing lamp  which  permits  the  projection  of  a  beam  of  light 
at  any  vertical  or  horizontal  angle.  The  lamp  rotates  in 
two  planes  at  right  angles  to  each  other  and,  as  shown  in 
the  accompanying  illustration,  embodies  a  parabolic  reflec- 
tor at  the  ends  of  rods  attached  to  the  car  body  and  easily 
reached  by  the  chanffcMr.      I'Ik-   lamp   is  controlled    trnm   ;i 
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hand-hold  which  contains  a  starting  and  cut-out  switch  just 
behind  the  steering  wheei.  miter  gears  being  used  to  give 
the  necessary  turning.  All  the  wiring  is  concealed,  and  in 
the  usual  equipment  a  24-cp.  6-volt  lamp  is  used,  which  can 
be  operated  from  any  source  of  electrical  supply  such  as 
dry  cells,  storage  batteries  or  the  automobile  lighting  gen- 
erator. These  revolving  lamps  are  built  for  both  motor- 
boat  and  vehicle   servi-e,  and  a   test   installation   has  been 


driven  25,000  nnles  withoui  developing  any  njjcratmg 
troubles.  For  "picking  up"  highway  signs  on  country- 
roads,  lighting  curbings  and  steps,  or  investigating  ma- 
chinery, this  equipment  gives  another  illustration  of  the 
convenience  of  electricity  in  motoring  and  allied  activities 


Water-Tight  Controller  for  Rock  Drill 

The  accompanying  illustration  shows  a  W'ard-I.conan. 
waterproof  controller  for  operation  with  an  electric  rock 
drill.  The  requirements  for  this  service  are  unusuall\ 
severe,  for  the  controller  must  be  capable  of  operatir 
continuously  at  any  point  of  its  range.  It  must  be  stnn; 
substantial  and  rugged  in  every  part  and  must  be  thoi  1 
oughly   water-tight. 

The   resistor  element   in   this  controller  is  enameled  oil 
the  inside  of  the  cast-iron  inclosing  case,  and  the  spindl' 
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which  drives  the  operating  contact  enters  the  controll 
through  a  stuffing-box.  The  lead  wires  are  provided  »"i 
similar  bo.xes.  The  controller  is  arranged  with  an  ope 
circuit  paint,  a  suitable  magnetic-blowout  device  being  • 
corporated  in  the  box.  This  makes  it  possible  to  use  t 
controller  both  as  a  switch  and  a  speed  regulator. 

In  electric  drills  of  this  kind  the  drill  is  started  at  alx 
quarter  speed  and  kept  running  at  approximately  this  rs 
until  it  has  made  a  shallow  hole  in  the  rock.  T  i 
speed  is  then  increased  slightly  and  the  hole  deepened,  nrji 
when  the  drill  has  worketl  its  way  down  3  in.  or  4  •»•  "i 
the  rock  the  full  current  is  turned  on  and  the  drill 
at  full  speed. 

After  continuous  service  under  severe  test  conditions') 
controller  shown  was  allowed  to  remain  under  4  ft.  ^ 
water  for  five  days  and  on  being  taken  out  was  foniw  | 
operate  perfectly  when  again  put  into  service.     Thec<| 
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troller  has  a  notched  rack  which  retains  the  operating 
handle  in  any  particular  position.  This  is,  of  course,  very 
necessary,  as  the  controller  is  usually  mounted  on  one  leg 
of  the  drill  tripod,  and  is  thus  subjected  to  tremendous 
vibration. 


Motor-Driven  Rotary  Planer 

The  accompanying   illustration   shows   a    form   of   planer 
for  verv  large  work,   such  as   facing  the  ends  of  columns. 


UOTAKY    Pl.A.NEU     Willi     MUIUK    LIK1\  t 

cast-iron  bedplates,  stringers,  etc.,  and  machinmg  engine 
frames  and  other  heavy  castings.  The  cutting  tools  are 
arranged  in  a  circle  and  rotate  when  in  operation. 

The  machine  can  handle  work  40  in.  wide  and  6  ft.  long. 
It  is  mounted  on  a  circular  base  on  which  it  can  be  turned, 
thus  increasing  its  range  of  operation.  Tlie  planer  is 
manufactured  by  the  Newton  Machine  Tool  Works.  Phila- 
delphia. Pa.,  and  is  driven  by  a  Westinghouse  motor. 


Non-Corrosive  Terminal  for  Small  Storage  Batteries 

The  Philadelphia  Storage  flattery  Company,  Philadel- 
ahia.  Pa.,  has  recently  added  a  non-corrosive  terminal  to 
he  small  storage  batteries  which  it  makes  for  starting  and 
ighting  automobiles  and  for  general  ignition  purposes.  As 
iihown  in  the  accompanying  sketch,  the  main  stem  of  the 
terminal  is  cast  with  four  elliptical  flanges  located  at  regu- 


An  Electric  Razor 

An  electric  razor  has  been  patented  and  will  be  placed  on 
the  market  shortly  by  the  Vibrating  Electric  Razor  Com- 
pany, 937  East  Fifty-fourth  Street,  Chicago,  111.  It  con- 
sists of  a  safety  razor  connected  to  a  motor  by  means  of  a 
flexible  shaft,  the  blade  being  actuated  in  such  a  way  as  to 
cut  the  beard  by  impact  or  blows.  The  blades,  therefore, 
do  not  need  to  be  so  sharp  as  in  hand-shaving.  No  soap  is 
necessary,  wetting  of  the  skin  being  sufficient,  and  a  clean 
shave  can  be  accomplished,  it  is  declared,  in  a  very  .short 
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time.  The  after-effects  are  described  as  being  those  fol- 
lowing a  mild  massage.  A  plug  is  provided  for  attaching 
the  razor  to  any  lamp  socket.  In  the  accompanying  illus- 
tration is  shown  a  combination  razor  set  with  a  small  elec- 
tric fan  which  is  useful  in  drying  women's  hair.  The  whole 
is  inclosed  in  a  neat  bo-x. 


High-Tension  Busbar  Supports 

A  new  "unit-type"'  high-tension  support  for  interior  sta- 
tion wiring,  busbar  work,  compartment  service,  etc.,  is 
illustrated  herewith.  The  fundamental  unit  is  made  up  of 
wet-process  glazed  brown  porcelain  and  contains  a  recess 
into  which  is  "key-cemented"  a  threaded  malleable-iron 
thimble.  With  such  a  design  any  desired  fitting  can  be 
secured  to  the  insulator  unit.  A  few  of  the  various  com- 
mercial forms  are  shown  in  the  accompanying  illustrations. 
With  the  standard  fittings  commercially  available,  over 
7000  combinations  can  be  made  up,  and  by  their  use  manv. 
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BUSBAR    SUPPORTS 


'  intervals  along  its  length,  the  largest  being  at  the  top. 
hen  the  terminal  is  placed  in  the  finished  cell  these 
nges  are  embedded  in  the  composition  used  to  seal  the 
'.  Thus  the  path  of  the  acid  in  reaching  the  external 
'  minal  is  made  long  and  tortuous.  The  manufacturer 
<  ims  that  such  a  terminal  will  last  during  the  full  life  of 
•■  battery,  allowing  no  acid  to  escape  from  the  cell  by 
's  route. 


different   problems  encountered   in   laying   out  busbar  com- 
partments, etc.,  can  easily  be  solved. 

A  distinct  advantage  of  this  new  type  is  the  decided  gain 
in  space  possible  when  building  compartments  owing  to  the 
fact  that  there  are  no  overhanging  projections  cutting 
down  the  creepage  distance.  The  compartments  also  can  be 
made  smaller  than  necessary  with  the  older  forms,  and 
this  in  turn  effects  a  large  saving  as  compartment  work  is 
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relatively  expensive.  The  cliaracteristics  of  the  "unit- 
type"  support  are  well  illustrated  by  the  following  tabula- 
tion showing  the  high  factor  of  safety  secured : 

Normal  rated  voltagi-,  6,600  volts;  flasliovcr  test  volta,!c.  30,000  volts 
Normal  rated  voltage,  13,200  volts;  flashover  lest  voltage,  S'l.OOO  volts 
Normal  rated  voltage,  22,000  volts;  flashover  test  voltage,  75,000  volts 

This  busbar  insulator  is  manufactured  by  the  Delta-Star 
Electric  Cconipany,  Chicago,  111. 


Combination  Asbesto-Sponge  Pipe  Lagging 

The  11.  W.  Jolms  M;mvillc  C  omp;iiiy,  New  \  ork  City, 
has  recently  added  another  conibination-asbestos  product, 
known  as  "asbesto-sponge  felted  pipe  and  boiler  covering," 
to  its  line  of  heat-resisting  materials.  Recent  tests  made 
by  Prof.  C.  L.  Norton,  of  the  Massachusetts  Institute  of 
Technology,  are  said  to  have  shown  that  the  yearly  cost  of 
maintaining  100  sq.  ft.  of  steam  pipe  at  a  pressure  of  100 
lb.  gage  is  $225  for  bare  pipe,  $35.90  for  pipe  carrying 
molded  insulation  1  in.  thick,  and  $25.40  for  the  asbesto- 
sponge  insulation.     The  new  product  is  made  of  many  lay- 


STEAM     PIPES     WITH     ASBESTO-SPONGE     COVERING 

ers  of  thin  felt  composed  of  asbestos  fiber  and  finely  ground 
sponge,  and  it  is  said  to  be  tough  and  flexible,  so  that  vibra- 
tion, moisture,  heat  or  rough  usage  will  not  cause  it  to 
lose  its  insulating  efficiency.  It  is  fireproof  and  can  be 
removed  and  replaced  many  times  without  deterioration. 
The  illustration  herewith  shows  a  set  of  steam  pipes  cov- 
ered with  this  insulating  material. 


Electric  Drills  with  Ball  and  Roller  Bearings 

Two  additions  have  recently  been  made  by  the  Independ- 
ent   Pneumatic    Tool    Company,    Chicago,    to    its   line   of 


Maximum  Size  Hole,  In. 

Reaming 
Capacity,  In. 

Pull  Load 
Speed. 
R.P.M. 

Weight, 
L6. 

Steel                  Wood 

0.2s                    0.375 
0.3125                  O.S 

0.1875 
0.25 

1500 
750 

6 

7 

motor-driven  drills.  The  two  principal  features  of  these 
new  drills  are  the  provision  of  universal  motors  for  opera- 
tion on  either  direct  or  alternating  current  and  the  use 
of  bearings  which  are  a  combination  of  the  ball  and  roller 
types.  The  motors  are  designed  for  i  lo-volt  and  220-volt 
operation  and  for  any  commercial  frequency. 


The  holes  'shown  in  the  aluminum  case  provide  sufficient 
ventilation  for  the  motor  and  when  it  is  desirable  to  clean 
the  commutator  the  removal  of  one  nut  makes  the  seg- 
ments easily  accessible.  Although  both  of  these  drills  are 
furnished  with  lo-ft.  lengths  of  fle-xible  conductor,  an  at- 
tachment  is  provided  which  makes  it  possible  to  use  the 


MOTOR-DKIVEN     UKILI. 


drill  with  cords  of  different  lengths.  The  accompanying 
table  gives  a  few  mechanical  details  concerning  the  two 
types  of  drills,  which  are  called  Thor  universal  drills. 


Electric-Iron  Cord  Holder 

An  electric-iron  cord  holder,  designed  to  meet  a  Ion 
felt  want  in  the  laundry,  has  been  put  on  the  market 
the  Paragon  Electric  Company,  9  Clinton  Street,  Chicad 
III.  Cords  on  electric  irons  often  give  trouble  by  gett^ 
in  the  way,  becoming  tangled  with  the  clothes  and  befl 
wetted  by  dragging  over  moist  garments,  all  resulting  in] 
unnecessary  injury  and  wear. 

The  holder  herewith  illustrated  keeps  the  cord  out  of  1 
way  and  has  enough  tension  to  prevent  the  cord  from  sa 
L;ing.  without  producing  a  drag  on  the  motion  of  the  ir 
The  holder  is  fastened  to  the  right-hand  side  of  the  ironiii 
hoard  or  table  by  means  of  a  clamp,  and  the  cord  is  lo 
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over  a  rubber-covered  "V."     It  can  be  adjusted  in  such 
way  that,  with  the  iron  directly  under  the  arm,  the  cord  wi 
run  straight  up  to  the  "V."    If  the  operator  is  left-hand*  A^ 
and  wishes  to  use  tlife  holder  on  the  left-hand  side  of  "'^'^ 
board  the  mere  change  of  two  screws  will  permit  the  an 
to  be  attached  on  the  other  side  of  the  clamp. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material,  and  Security  Markets 


A  35,000,000-Kw-Hour  Customer. — One  of  the  largest  cus- 
tomers of  the  Commonwealth  Edison  Company  of  Chicago 
has  been  acquired  comparatively  recently.  This  is  the 
Universal  Portland  Cement  Company,  which  takes  5000  kw, 
measured  ma.ximum,  at  80  per  cent  load-factor.  This  cus- 
tomer is  supplied  on  an  off-peak  basis,  and  its  requirements 
amount  to  about  35,000.000  kw-hr.  a  year. 

Refrigerating  Machine  Sales  Fall  Off  with  the  Approach 
of  Cold  Weather. — Since  the  last  report,  sales  of  refriger- 
ating machines  by  the  York  Manufacturing  Company  have 
fallen  off  over  50  per  cent,  owing  to  the  cold  weather  dull- 
ness in  that  line.  The  aggregate  sales  during  October 
amounted  to  only  318  tons  capacity,  and  the  largest  single 
machine  was  one  of  lOO  tons  rating,  sold  to  the  Ebner  Ice 
&  Cold  Storage  Company,  of  Vincennes.  Ind. 

Federal  Control  and  Conservation  of  Coal  Resources. — 
In  testimony  given  before  the  Ohio  Coal  Mining  Commis- 
sion recently.  Prof.  Edward  Orton,  Jr.,  of  the  Ohio  State 
University,  claimed  that  only  under  federal  control  could 
conservation  principles  be  applied  to  the  coal-mining  in- 
dustry. It  was  admitted  that  the  cost  of  tlie  coal  under 
these  conditions  would  be  greater,  but  it  was  urged  that 
such  control  would  provide  for  the  mining  of  coal  in  a 
manner  to  prevent  waste,  a  thing  which  it  is  impossible  to 
do  under  the  present  competitive  conditions. 

Tour  of  Inspection  of  Export  Shipping  Facilities  at  New 
York. — In    view    of    the    growing    export    business    in    this 
country,  of  which  movement  the  electrical  industry  is  in  the 
van,  a   tour   has   been   arranged,  under   the  auspices   of  the 
Vqtinnal  Association  of  Manufacturers,  to  inspect  the  facil- 
^  at  hand  at  the  port  of  New  York  for  efficiently  handling 
U  for  foreign  shipment.    The  tour  will  be  made  on  .Nov. 
i  I  .'md  12,  and  on  the  first  day  it  will  be  devoted  to  inspec- 
tion of  the  docks  and  transfer  facilities  along  the  east  and 
.'.  i>t  waterfronts  of  Manhattan.     .-Xt  a  luncheon  to  be  given 
'u-  Machinery  Club  on  Nov.  11  there  will  be  given  short 
by    experts    on    packing   for   export,    freight-handling 
refrigerating  methods.     On  the  second  day  of  the  tour 
tion   will   be  given  to  the  docking  facilities  along  tlie 
.  Jersey  and  the  Brooklyn  waterfronts. 
Kerr  Turbines  Sold  for  Various  Services. — The  Kerr  Tur- 
'inc   Company,  of  VVellsville.    N.   Y.,   has  recently  obtained 
n   order    from    the    Edgar    Thompson    Steel    Company,    of 
'ittsburgh,   Pa.,   for  two   looo-hp  turbine   units  for   driving 
he  water-supply  pumps  at  the  works  of  the  latter  concern. 
»mong   the    other    companies   which    have    recently    placed 
rders  for  Kerr  turbines  are  the  Duquesne  Light  Company, 
f  Pittsburgh,  Pa.,  which  is  purchasing  one  unit  of  250  hp, 
ght  of  200  hp  and  eight  of  22  hp  capacity;  the  New  Britain 
Conn.)  Gas  Light  Company,  the  John  Simmons  Company, 
iie  Citizens'  Light,  Heat  &  Power  Company,  of  Johnstown, 
la.,  and   Swift   &   Company,  of  Chicago.     Turbo-generator 
juipment  totaling  700  hp  has  been  ordered  by  the  Citizens' 
jlectric   Company,  of  Williamsport.   Pa.,  the  J.   B.  Jenkins 
jsal  &  Coke  Company,  of   Elkins,  W.  Va.,  and   the   North 
irolina  Teachers'  Training  School,  at  Greenville,  N.  C. 
Westinghouse  Electric  Company  Busy. — The  business  of 
e  Westinghouse  Electric  &  Manufacturing  Company  dur- 
,'  October  was  reported  to  be  equal  to  that  during  August 
■'\  in  excess  of  that  during  Septemlier.     For  the  first  half 
'  the  company's   fiscal  year,  or  from   April    i   to  Sept.  30, 
'  5  estimated  to  have  earned  over  6  per  cent  on  its  common 
ck,  but  this  rate  of  earnings  is  not  expected  to  continue 
'    the  next  six  months.     Enough  orders  are  said  to  be  now 
f  the  company's  books  to  keep  it  working  for  the  next  five 
^  nths  if  no  others  were  received.     During  the  last  couple 
c  months  the  company  has  not  been  a  heavy  purchaser  of 
<^'per,  and  it  is  possible  that  extensive  buying  of  that  metal 


may  be  dune  shortly,  il  the  present  prices  continue  in  effect. 
In  connection  witli  some  financing  operations  carried  on  in 
the  past,  a  suit  has  been  brought  by  the  First-Second  Na- 
tional Bank  of  Pittsburgh  against  the  Chase  National  Bank 
to  determine  the  right  of  the  Westinghouse  company  to  set 
off  its  deposit  in  an  insolvent  bank  against  that  bank's  par- 
ticipation in  a  loan,  which  participation  was  gained  by  the 
agreement  that  a   deposit   should   he   made  witli   the  bank. 

Difference  of  Opinion  Regarding  the  Copper-Wire  Busi- 
ness.— Some  difference  of  opinion  has  been  observed  con- 
cerning the  present  business  conditions  in  the  wire  in- 
dustry. A  manufacturer  of  bare  wire  visited  within  the  past 
week  made  no  secret  of  the  fact  that  his  business  has 
fallen  off  25  per  cent  from  nonnal.  and,  while  he  admitted 
that  the  cause  of  the  slump  in  buying  is  not  entirely  clear 
to  him,  he  seemed  to  look  upon  it  as  a  healthy  condition 
which  would  eventually  react  to  produce  a  gradually  in- 
creased demand.  He  thought  that  with  the  present  un- 
settled condition  of  the  country,  financially  and  politically, 
it  is  a  good  thing  that  business  has  fallen  off  a  little.  On 
the  other  hand,  a  manufacturer  of  high-grade  insulated  wire 
interviewed  very  recently  was  in  a  particularly  optimistic 
frame  of  mind  and  stated  that  his  business  was  continuing 
exceptionally  good.  This  apparent  paradox  may  be  ac- 
counted for,  at  least  in  part,  by  the  fact  that  the  bare  wire 
is  very  largely  used  in  transmission-line  extension  work, 
and,  owing  to  the  tightness  in  the  money  market  for 
some  time  past,  there  has  been  little  activity  in  that  field, 
through  inability  to  finance  extensions  on  favorable  terms. 
The  insulated  wire,  on  the  other  hand,  is  used  to  a  large 
exient  on  small  work  and  in  constructing  machinery,  and 
the  natural  tendency  is  for  an  increase  in  this  kind  of  work 
during  periods  when  the  big  operations  are  necessarily  sus- 
pended. 

Electric  Locomotives  Ordered  for  the  New  York  Central. 
— The  New  York  Central  &  Hudson  River  Railroad  Com- 
pany has  recently  ordered  six  additional  powerful  electric 
passenger  locomotives  from  the  General  Electric  Company 
for  terminal  service  out  of  New  York  City.  Early  in  the 
year  ten  electric  locomotives  of  the  most  powerful  type 
ever  built  were  ordered  from  this  company  for  the  same 
service.  These  engines  weigh  100  tons  each  and  are  each 
equipped  with  eight  GE-89  bipolar,  gearless  motors,  all  the 
weight  of  the  machine  being  carried  on  motor-driven  axles. 
While  the  new  machines  are  of  the  same  type  and  construc- 
tion, they  are  somewhat  heavier,  weighing  no  tons,  and 
owing  to  recent  advancement  in  locomotive  design  have 
materially  increased  capacity.  The  increase  in  weight  in 
these  machines  is  accounted  for  mainly  by  the  greater 
amount  of  inaterial  in  the  motors,  which  are  of  larger  ca- 
pacity. The  speed  and  torque  characteristics  of  the  locomo- 
tives have  l)ecn  practically  the  same  as  those  of  the  former 
ten  machines,  but  the  new  locomotives  are  capable  of  haul- 
ing approximately  40  per  cent  greater  tonnage  in  continuous 
service.  The  previous  ten  lOO-ton  locomotives  have  a  capac- 
ity for  developing  1460  hp  continuously,  2000  hp  for  one  hour 
and  can  develop  as  high  as  5000  hp  for  short  periods.  The 
six  new  electric  engines  will  develop  2000  hp  continuously, 
or  2600  hp  for  one  hour.  The  motors  are  electrically  con- 
nected permanently  in  parallel  in  pairs,  and  the  pairs  can  be 
connected  in  three  combinations,  viz.,  series,  series-parallel 
and  parallel.  They  are  insulated  for  1200  volts,  so  that  if  at 
any  future  time  it  should  be  desired  to  operate  the  locomo- 
tive on  this  voltage,  the  pairs  of  motors  could  be  changed 
from  parallel  to  series  connections  and  the  same  speeds  and 
control  combinations  obtained  as  at  present  on  600  volts. 
The  new  locomotives  are  now  under  construction  in  the 
works  of  the  General  Electric  Company,  at  Schenectady, 
N.  Y..  and  will  be  placed  in  operation  as  soon  as  completed. 
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Fertilizer  Plant  to  Install  Electrical  Equipment.— The 
General  Electric  Company  has  received  an  order  from  the 
Export  Phosphate  Company  for  extensive  electrical  equip- 
ment for  its  plant  at  Boston,  Mass.  The  apparatus  pur- 
chased includes  two  400-kva,  2300-volt  alternators,  eight 
motors,  ranging  from  10  hp  to  375  hp  and  aggregating  1055 
hp,  together  with  switchboards  and  auxiliaries. 

Copper  Market  Stagnant. — The  American  copper  market 
IS  at  present  very  dull.  Purchases  are  reported  to  be  cover- 
ing only  the  absolute  necessities  of  consumers,  and  buying 
for  future  delivery  is  practically  at  a  standstill.  Several 
factors  probably  combine  to  produce  this  state.  Prices  are 
rather  high,  and  it  is  not  so  long  since  fears  were  entertained 
of  a  large  increase  in  prices,  due  to  the  decrease  in  produc- 
tion and  to  a  period  of  continued  large  demand.  It  is  pos- 
sible that  this  impending  crisis  forced  consumers  to  curtail 
their  purchases.  Also  it  is  reported  that  one  of  the  big 
electrical  manufacturing  companies  has  on  hand  a  supply 
of  copper  sufficient  to  care  for  its  needs  for  the  next  six 
months,  if  necessary,  so  that  it  can  afford  to  hold  up  present 
purchases.  No  doubt,  many  other  large  copper  consumers 
took  advantage  of  the  low  prices  during  the  past  summer  to 
accumulate  reserve  stocks  and  are  now  in  a  position  to  de- 
crease their  purchases  with  safety.  The  copper  situation 
abroad  is  reported  to  be  about  the  same  as  it  is  here,  pos- 
sibly a  little  better,  so  there  may  be  factors  entering  into 
the  local  depression  which  are  not  of  strictly  local  origin. 

General  Business  Conditions  in  Electrical  and  Allied 
Fields. — Talking  with  the  Xew  York  representative  of  a 
lirm  that  does  a  country-wide  business  in  auxiliary  equip- 
ment for  steam  power  plants,  both  for  public  utility  and  for 
private  service,  the  fact  developed  that,  while  the  business  of 
this  company  has  been  about  normal  of  late,  its  ratio  be- 
tween estimates  given  and  contracts  received  has  been  unu- 
sually high.  This  concern,  therefore,  inclines  to  the  belief 
that,  in  general,  business  in  those  lines  is  not  particularly 
brisk  at  present  and  is,  in  fact,  getting  poorer  rather  than 
better.  It  has  made  preparations  for  decreasing  its  produc- 
tion if  the  present  slump  continues  and  begins  to  afifect  its 
own  business.  If  the  opinion  of  this  company  represents 
the  prevailing  sentiment  concerning  the  present  trend  of 
events,  there  has  developed  so  far  no  radically  pessimistic 
feeling,  and  any  slump  that  has  started  has  been  very  grad- 
ual. There  have  been  a  number  of  disturbing  influences 
during  the  past  quarter,  any  one  of  which  might  be  ex- 
pected normally  to  exercise  a  depressing  influence  on  busi- 
ness conditions,  and  that  their  combined  effect  should  fail 
to  be  felt  is  hardly  likely.  At  the  same  time,  the  fact  that 
the  slump  has  not  been  more  marked  would  seem  to  be  a 
matter  for  congratulation  and  apparently  indicates  that  the 
fundamental  conditions  are  very  favorable.  It  might  not 
be  an  inaccurate  prediction  that  an  early  settlement  of  the 
currency  issue  and  a  satisfactory  solution  of  the  Mexican 
problem  would  bring  on  a  period  of  prosperity,  in  spite  of 
the  lowering  of  tariff  rates. 


NEW  YORK  METAL  MARKET  PRICES 
Dct.  28- 


Bid. 


Askerl. 


Copper:  Bid.  .\sked 

Standard,  spot*    15.871^       

.Selling  Prices  Selling  Prices 

£        s       d  £        5       d 

London,  standard,  spot*   74       15       0  71       10       n 

Prime  Lake    16.87Vi  to  17.00  16.87V;       

Electrolytic 16.62yi  to  16.75  16.37W       

Casting    16.35      to  I6.-I5  16.00  

Cooper  wire  base   17.50      to  17.75  17.50      to  17.75 

Lead   4.35  4.35 

Nickel    40.00      to  45.00  40.00      to  45.00 

Sheet  zinc,  f.o.h.  smeller 7.50  7.50 

Speller,   spot    5.40      10    5,45  5.37^       

Tin.  spot   39.75      to  40.00  39.70      to  40.00 

.Mnminum; 

Prompt   delivery    19.75      to  20.00  19,75  

Future      19.75       to  20.00  19.50       l..  19  (O 


*OLD  METALS 


Heavy  copper 
Brass,  heavy 
Rra$s,  light  . 
I..ead.  he.ivy   . 


15.00 
9.75 
8.50 
4.20 
4.37' 


•n   daily  tran- 
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Corporate  and  Financial 

Minnesota  Gas  &  Electric  Company  Bond  Issue. — An  is.'>u< 
of  $325,000  lirst-mortgage  sinking-tiind  6  per  cent  gold  bond^ 
ol  the  Minnesota  Gas  &  Electric  Company,  of  Albert  Lea, 
Minn.,  is  offered  through  P.  W.  lirooks  &  Company,  New 
York,  at  par  and  interest.  The  bonds  are  due  on  Aug.  1. 
i933i  but  are  redeemable  on  or  after  Aug.  i,  1918,  at  103  and 
interest.  A  new  electric  plant  was  placed  in  operation  by 
the  company  in  September,  bringing  its  generating  capacity 
up  to  1350  kw. 

Chapin  Estate  Still  to  Control  Indiana  &  Michigan  Elec- 
tric Company. — Charles  A.  Chapin,  of  Chicago,  who  died  on 
Oct.  22.  was  the  principal  owner  of  the  stock  of  the  Indiana 
&  Michigan  Electric  Company,  of  South  Bend,  Ind.,  which 
ojierates  a  string  of  hydroelectric  plants  in  southern  Michi 
gan  and  northern  Indiana.  By  the  terms  of  his  will,  dis 
posing  of  an  estate  valued  at  $4,651,000,  his  widow  and  seven 
children  are  all  named  as  trustees  of  the  estate.  It  is  pro- 
vided that  any  sale,  transfer  or  conveyance  of  any  part  of 
the  trust  estate,  including  stock  in  the  electric  company, 
cannot  be  made  except  by  the  consent  of  all  the  trustees. 

United  Wireless  Telegraph  Company  Matters. — In  connec- 
tion with  the  acquisition,  in  1912,  of  the  assets  and  patents 
of  the  United  Wireless  Telegraph  Company  by  the  Marconi 
Wireless  Telegraph  Company  of  America,  the  Wireles? 
Liquidating  Company  was  formed  as  an  intermediary 
Stockholders  of  that  company  will  vote  on  Nov.  17  on  the 
proposal  to  dissolve  it  and  to  instruct  its  directors  to  dis- 
tribute its  holdings  of  stock  of  the  Marconi  company.  In 
case  this  action  is  taken  and  some  stockholders  shall  be- 
come entitled  to  receive  fractions  of  shares,  it  is  planned  to 
transfer  the  shares  representing  the  fractional  interests  to 
a  trustee  who  shall  issue  scrip,  exchangeable  for  full  shares. 
This  will  be  the  last  move  in  the  consolidation  of  the  two- 
operating  companies. 

Merger   of   Georgia   Utility   Companies. — Control   of 
Georgia  Public  Service  Corporation  has  recently  passed  il 
the  hands  of  the  Central  Georgia  Power  Company,  and 
properties  of  the  former  concern  will  hereafter  be  operal 
in  connection  with  those  of  the  latter.     The  Georgia  Pub! 
Service  Corporation  was  organized  in  May.  1912,  by  W. 
Massey.  formerly  president  of  the  Central  Georgia  Poi 
Company,  and  until  its  acquisition  by  that  concern  was 
active  competition  with  one  of  the  latter's  subsidiaries, 
Macon  Railway  &  Light  Company,  for  the  electric-lighl 
business  of  Macon,  Ga.,  and  vicinity.     During  the  rate 
between  these   two  concerns  the  price  of  energy  fell  to 
comparatively  low  figure,  and.  now  that  a  consolidation  has 
been  effected,  an  application  is  to  be  made  to  the  Georgia 
Railroad   Commission    for  approval  of  a   raise   in   rate's  for 
lighting  service. 

United  States  Light  &  Heating  Company's  Annual  Re- 
port.— The  annual  report  of  the  United  States  Light  & 
Heating  Company  was  issued  to  the  stockholders  on  Oct 
31,  over  the  name  of  VV.  S.  Crandall,  treasurer.  Income 
from  sales  during  the  fiscal  year  ended  June  30  last 
amounted  to  $3,318,585,  and  net  earnings,  after  deducting 
manufacturing  costs,  selling  expenses  and  ovcrheail 
charges,  came  to  $346,030.  The  total  assets  of  the  com 
pany  were  given  as  $16,686,137,  of  which  $13,701.37.1  wa> 
the  value  assigned  to  the  item  of  patents  and  good  will 
During  the  year  I9i2-'i3  the  company's  manufacturing 
plant  at  Niagara  Falls.  N.  Y.,  was  extended,  providing 
about  100  per  cent  increased  capacity,  which  was  rendered 
necessary  by  the  increased  business  in  electric  starting  anif 
lighting  equipment  for  automobiles.  In  this  branch  of  fhf 
companj-'s  business,  according  to  the  report,  all  expiring 
contracts  were  renewed  and  several  new  contracts  were  re 
ceived,  while  both  the  railway-car-lighting  and  the  storage- 
battery  branches  were  reported  to  have  done  a  good  busi 
ness.  The  report  touched  briefly  upon  the  period  bctwef 
July  I  and  Nov.  I.  1013.  stating  that  during  this  time  > 
substantial  increase  in  both  gross  and  net  earnings  h»i 
been  realized  over  figures  for  the  same  period  in  lOt^ 
The  company  is  making  an  endeavor  at  the  present  tirn< 
to  reach  the  European  market,  and  one  large  Englis" 
automobile   manufacturer  has   contracted   for  electrical  «'- 
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csaory  equipment  of  its  make.  A  statement  by  J.  A. 
smith,  president  of  the  company,  on  July  23  gave  fuller 
letails  concerning  the  extraordinary  expenses  of  the  last 
iscal  year,  together  with  a  brief  explanation  of  the  pass- 
ng  of  the  semi-annual  preferred  dividend,  payable  in 
uly.  Recently  there  has  developed  some  dissatisfaction 
imong  the  minority  stockholders  of  the  company,  the 
:laini  being  made  that  they  have  not  been  kept  informed 
)f  the  company's  policies  and  movements,  and  that  action 
irejudicial  to  their  interests  has  been  taken  by  the  of- 
icers  of  the  company.  It  is  not  known  just  how  generally 
his  feeling  is  entertained,  Jbut  it  is  rumored  that  an  official 
eply  to  the  charges  will  appear  shortly. 
Pennsylvania  Utilities  Company  Mortgage. — In  the  Oct. 
[8  issue  of  the  Electrical  World  note  was  made  of  the 
jroposed  merging  of  the  Eastern  Pennsylvania  Power 
Company  and  the  Pennsylvania  Utilities  Company.  An- 
louncement  is  now  made  that  this  plan  has  been  approved 
)y  the  stockholders  of  both  concerns  and  that,  following 
he  completion  of  the  legal  steps  necessary  to  the  con- 
lolidation,  the  directors  of  the  new  company,  known  also 
IS  the  Pennsylvania  Utilities  Company,  have  formulated 
I  plan  for  a  large  bond  issue  by  that  concern.  It  is  re- 
lorted  that  a  part  of  the  proceeds  of  this  issue  will  be 
ised  for  canceling  the  debts  of  the  old  companies  and 
hat  the  remainder  will  be  held  for  future  extensions  and 
epairs.  A  meeting  has  been  called  for  Dec.  30  at  which 
he  plan  will  be  submitted  for  the  stockholders'  approval, 
rhe  officers  of  the  new  company  are:  C.  M.  Phil,  president: 
^.  D.  Lord,  vice-president:  F.  B,  .Shannon,  treasurer,  and 
L  B.   Cheadle,  secretary. 

Public-Utility   Bonds   as   Investments. — Some   interesting 

acts  were  brought  out  by  Mr.  John  E.  Oldham,  of  Merrill. 

Dldham  &  Company,  Boston,  in  a  paper  entitled  "The  Place 

if   Public-Utility    Bonds   in    the    Investment    Market,"   read 

it  the  recent  Chicago  convention  of  the  Investment  Bankers' 

\ssociation    of   .America.      Public-utility   bonds   are   consid- 

:red  to  mean  the  bonds  of  corporations  which  furnish  light, 

)Ower,   transportation    or   telephone    service.      Mr.    Oldham 

:ave   instances   to   show   that  while   municipal  and   railroad 

londs  have  depreciated  somewhat  in  value   in  the  last   ten 

'ears,    public-utility    bonds    have    generally    appreciated    in 

alue.    A  computation  was  made  by  the  author  to  show  the 

omparative  returns  from  the  three  classes  of  bonds  between 

901  and   1912.     Representative  public-utility,  municipal  and 

ailroad  issues  were  selected,  and  every  effort  was  made  to 

lake  a  fair  investigation.     It  was  shown  that  the  purchaser 

f  $1,500,000  of  public-utility  bonds  would  have  received  an 

icome   on   his   total   investment   from   date   of  purchase   to 

uly  I,  1912,  of  $487,500  and  a  gain  in  market  value  of  $27,377, 

r  a  total  of  $514,877.     From  the  municipal  bonds  the  income 

as  $326,551  and  the  loss  due  to  depreciation  $106,089.  leav- 

ig  a  net  return  of  $219,562.    Income  from  the  railroad  bonds 

'as  $399,691  and  the  loss  due  to  depreciation  $70,065,  leav- 

Jg  a  net  return  of  $329,626.     Therefore,  the  net  difference 

favor  of  public-utility  over  municipal  bonds  was  $295,315 

id    over    railroad    bonds    $184,891.      Public-utility    bonds 

lected  for  this  comparison  should  meet  the  following  re- 

lirements:     First,  the  net  earnings  should  be  equal  to  one 

lid   three-quarters   times   the   interest   charge;   second,   the 

rporation  should  have  gross  earnings  equal  to  or  exceed- 

:?  $500,000;    third,    the    original    distribution    of   the    issue 

'long  investors  should  be  made  by  a  prominent  and  con- 

ifvative    banking    house    or    banking    houses.      As    a    safe 

'■•ision   of  gross   earnings    Mr.    Oldham    suggested   70  per 

•  It  for  operation   and   depreciation,  20  per  cent  for  bond 

1  crest  and   10  per  cent  for  dividends.     Upon  the  financial 

'  ke-up  of  the  public-utility  company  will  depend  its  ability 

t  finance  itself  economically  or  otherwise.    A  great  respon- 

s.ility  rests  upon  the  investment  banker  in  accepting  and 

"rketing  these  securities.    He  should  investigate  the  char- 

'■'cr  and  permanency  of  the  field  of  operation  and  should 

■-•  that  the  proper  protection  is  afforded  by  the  franchises, 

"t  the  legal  proceedings  in  connection  with  the  issue  have 

'>'n  properly  taken,  that  the  trust  deed  has  been  properly 

u'wn,  that   the   financial   statements   by   the   company   arc 

"i-d  on  good  accounting  practice  and  can  be  relied  upon 

toreveal    the    real    financial    position    of    the    company — in 

'*'t,  he  should  investigate  everything  which  may  affect  the 

•71  JT.ty  of  the  investment. 


Business  Notes 

The  Steel  City  Electric  Company,  of  Pittsburgh,  Pa.,  an- 
nounced the  appointment,  effective  Nov.  i,  of  the  Ohio  Dis- 
tributing Coniiiany.  Hearst  Building,  Chicago,  as  its  sales 
representative   in   the  Centr;il  West. 

The  Auto  Electric  Equipment  Company,  of  Buffalo,  N.  Y.. 
IS  starting  to  handle  electric  supplies  and  equipment  for 
automobiles  and  motor  boats  and  will  establish  a  salesroom 
with  a  service  and  repair  station  at  721  Main  Street,  Buflfalo. 

The  C  &  C  Electric  &  Manufacturing  Company,  of  Gar- 
wood, N.  J.,  has  made  the  following  additions  to  its  list  of 
representatives:  the  Robertson-Cataract  Company,  37  Court 
Street,  Buffalo,  N.  Y.;  the  Gurley  Engineering  Company, 
Ellsworth  Building,  Chicago,  111.,  and  F.  L.  Robbins.  Grubb 
Building,   Salisbury,   N.  C. 

The  Bristol  Company,  of  Waterbury,  Conn.,  has  taken 
over  the  business  of  the  Goodwin  Hollow  Set  Screw  Com- 
pany and  has  made  arrangements  for  the  exclusive  manufac- 
ture of  its  product.  Better  facilities  for  manufacturing  these 
set  screws  will  be  provided  and  shipments  are  now  being 
made  from  the  main  factory  of  the  Bristol  Company. 

The  Multi-Lux  Illuminating  Studios  Company,  of  Cleve- 
land, Ohio,  is  making  a  new  form  of  showcase  reflector, 
which  presents  an  unbroken  line  along  the  entire  length  of 
the  case  and  is  designed  especially  for  use  with  the  new 
straight-filament  tungsten  lamps  recently  put  on  the  market. 
This  concern  is  also  putting  out  an  emergency  lighting  unit 
for  theaters,  auditoriums  and  similar  service.  Mr.  J.  B. 
Shields  is  president  of  the  company  and  Mr.  F.  C.  Murdock 
its  sales  manager. 


New  Industrial  Companies 

The  Star  Advertising  Company,  of  Springfield,  III.,  has 
been  incorporated  with  a  capital  stock  of  $1,500  by  L.  E. 
Wheeler,  W.  H.  Conkling  and  J.  H.  Spurway.  The  com- 
pany proposes  to  deal  in  electric  signs,  etc. 

The  Ampere  Supply  Company,  of  Ampere,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $100,000  by  A.  K. 
Solden,  Jr.,  F.  F.  Townsend  and  R.  R.  Mitchel,  of  Ampere. 
The  cotnpany  proposes  to  manufacture  electrical  appliances. 

The  New  England  Cable  Company,  of  Lowell,  Mass.,  has 
been  incorporated  with  a  capital  stock  of  $40,000  to  manu- 
facture and  deal  in  insulated  wires,  etc.  The  incorporators 
are:  D.  J.  Macdougall,  S.  Dunsford  and  T.  F.  Cuflf,  of 
Lowell. 

The  Metropolitan  Appliance  Company,  of  Chicago,  III., 
has  been  incorporated  by  George  W.  LeVin,  W.  V.  Cum- 
mings  and  W.  J.  Maher.  The  company  is  capitalized  at 
$1,000  to  manufacture  and  deal  in  mechanical  and  electrical 
devices. 

The  Mutual  Electric  Manufacturing  Company,  of  Chicago, 
111.,  has  been  incorporated  with  a  capital  stock  of  $350,000 
to  manufacture  and  deal  in  electrical  goods  and  appliances. 
The  incorporators  are:  H.  A.  Boissat.  T.  Dimmock  and 
E.  C.  Parsons. 

The  Freeport  Tungsten  Lamp  Company,  of  Hoboken. 
N.  J.,  has  been  chartered  with  a  capital  stock  of  $100,000 
to  manufacture  tungsten  lamps.  The  incorporators  are: 
H.  J.  Jaeger,  R.  H.  Herschman,  of  Hoboken,  and  G.  V. 
Williams,  of  New  York,  N.  Y. 

The  Automatic  Safety  Signal  Company,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Herman  Ziegler,  Paul  R. 
Feig  and  Morris  M.  Becher,  538  West  143d  Street,  New 
York.  The  company  is  capitalized  at  $25,000  and  proposes 
to  deal  in  lamps  and  appliances. 

The  Struthers  Manufacturing  Company,  of  Peoria,  III. 
has  been  incorporated  with  a  capital  stock  of  $200,000  to 
manufacture  and  deal  in  lightning  rods,  light  fixtures,  hard- 
ware specialties,  etc.  The  incorporators  are  Reuben  F. 
.Struthers.  John  H.  Owens  and  .\rthur  Otman. 
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Trade  Publications 

Water  and  Air  Flow  Meters. — Steam,  water  and  air  flow 
meters  are  exhaustively  treated  in  Bulletin  No.  A4157, 
issued   by   the   General   Electric   Company. 

Electric  Rainbow  Fountain. — The  Feature  .\dvertising 
Company.  2og  Pacific  Street,  Brooklyn,  N.  Y.,  has  issued  a 
small  folder  describing  the  "Rainbow  Fountain"  as  an  ad- 
vertising feature. 

Second-Hand  Machinery. — MacGovern  &  Company,  114 
Liberty  Street,  New  York,  have  issued  their  November  list 
of  used  electrical  and  steam  machinery,  cars,  car  equipment 
and  other  apparatus,  indexed  for  easy  reference. 

Switch  and  Outlet  Boxes. — The  Chicago  Fuse  Manufnc- 
luriuK  Company,  1014  West  Congress  Street,  Chicago,  has 
published  Catalog  Xo.  27,  which  illustrates  and  briefly  de- 
scribes its  switch  bo.Nes  and  outlet  boxes  and  covers. 

Electrical  Supplies. — With  its  new  price  list  and  discount 
sheet  applying  to  Catalog  No.  21,  the  Illinois  Electric  Com- 
pany, 3c8  Madison  Street,  Chicago,  is  sending  out  a  com- 
plementary order  book  for  the  convenience  of  its  patrons. 

Fixtures. — Catalog  "C"  of  the  National  X-Ray  Reflector 
Company,  Chicago,  shows  its  full  line  of  "Eye  Comfort"  fix- 
tures, printed  in  loose-leaf  form.  Catalog  No.  17  illustrates 
and  describes  some  new  reflectors  for  show  window  and 
direct   lighting. 

Electrical  Drills. — .X  fully  illustrated  description  of  the 
portable  electrical  drills  and  grinders  made  by  the  Cincin- 
nati Electrical  Tool  Company,  Cincinnati,  Ohio,  is  given 
in  Part  I  of  Catalog  Xo.  6.  Part  11  is  devoted  to  tool  post 
grinders,  bench,  aerial,  floor  and  internal  grinders. 

Oil  Separators. — The  Harrison  Safety  Boiler  Works, 
Philadelphia,  Pa.,  have  recently  published  the  last  section— 
"E" — of  Catalog  No.  550,  which  pertains  to  low-pressure 
receiver  oil  separators,  for  removing  oil  and  water  from 
exhaust  steam  for  use  in  low  or  mixed  pressure  turbines. 

Electric  Buses. — Field  electric  buses  are  the  subject  of 
a  24-page  p.nmplilet  recently  issued  by  the  Field  Omnibus 
Company,  Singer  Building,  N.  Y.  The  booklet  gives  data 
in  regard  to  the  earnings,  operation  and  maintenance  of 
the  Field  bus,  which  is  equipped  with  the  Edison  nickel- 
steel   storage   battery. 

Electricity  in  Railway  Terminal. — The  important  part 
that  electricity  plays  in  the  New  York  terminal  of  the 
New  York  Central  Railroad  is  described  and  illustrated  in 
an  artistic  brochure  of  sixteen  pages,  issued  by  the  General 
Electric  Company  under  the  title  "Electricity  on  the  New 
York  Central."  The  information  is  well  presented  and  is 
interesting  alike   to   engineer   and   layman. 

Thermometers. — The  Hanovia  Chemical  &  Manufactur- 
ing Company,  Chestnut  Street  and  New  Jersey  Railroad 
Avenue,  Newark,  N.  J.,  has  issued  Supplement  I,  devoted 
to  Heraeus  quartz  glass  resistance  thermometers,  with 
special  reference  to  telehygrometers  for  cold  stores,  brew- 
eries, cotton  mills  and  wherever  a  knowledge  of  the 
humidity  of  the  air  and  its  measurement  is  of  much  im- 
portance. 

Tube  Cleaners. — Catalog  M,  issued  by  the  Lagonda  Man- 
ufacturing Company,  Springfield,  Ohio,  contains  informa- 
tion in  regard  to  scientific  scale  removal  by  means  of  me- 
chanical tube  cleaners  and  some  remarks  on  the  harmful 
effects  and  reduction  in  economy  resulting  from  the  accu- 
mulation of  scale  in  boiler,  in  condenser  and  in  evaporator 
tubes.  The  catalog  contains  twenty-four  pages  and  is  fully 
illustrated. 

Voltage  Regfulation. — Bulletin  No.  4972,  recently  issued 
by  the  General  Electric  Company,  describes  its  "KR"  sys- 
tem of  voltage  regulation,  which  can  be  successfully  em- 
ployed on  systems  having  such  large  fluctuations  of  voltage 
that  the  standard  method  is  ineffective.  The  system  de- 
scribed gives  a  broad  range  of  excitation  and  the  voltage 
furnished  the  fields  of  the  main  alternators  is  not  limited 
either  by  the  voltage  range  of  the  main  exciters  or  the 
amount  of  current  flow  interrupted  by  the  contacts  of  the 
regulator. 


Personal  Mention 

Mr.  A.  A.  Albany  retired  on  Nov.  l  as  manager  of  the 
Eastland  (Tex.)  Light  &  Power  Company.  He  has  been 
succeeded    by   Mr.   G.   W.    Bishop. 

Mr.  G.  Lundgren,  formerly  of  the  Cherokee  (la.)  Elec- 
tric Company,  has  become  manager  of  the  Clear  Lake  (la.) 
Electric  Light  &  Power  Company. 

Mr.  W.  D.  Weaver,  formerly  editor  of  the  /iU-clrical 
World,  has  received  from  the  I-'ranch  government  the  deco- 
ration  (violet  rosette)  of  Oflicier  de  I'lnstruction  Publique. 

Mr.  R.  M.  Jennings  has  been  appointed  manager  of  the 
Oregon  Power  Company  at  Marshfield,  Ore.  He  was 
formerly  manager  of  the  Eugene  (Ore.)  division  of  the 
same   company. 

Mr.  Zenas  W.  Carter,  formerly  secretary  of  the  Electric 
Development  .Association  of  Boston,  has  been  appointed 
manager  of  sales  of  the  Ensign  Manufacturing  Company, 
builder   of   electric    calculating   machines,    Boston,    Mass. 

Mr.  F.  E.  McKenna,  formerly  manager  of  the  new-busi- 
ness department  of  the  Pacific  Power  &  Light  Company 
at  Walla  Walla,  Wash.,  has  recently  been  appointed  man- 
ager of  the  Coquille  plant  of  the  Oregon  Power  Company. 
Mr.  A.  Ncrman,  formerly  manager  of  the  Freeport  (IlL) 
Railway  &  Light  Company,  has  been  appointed  manager 
of  the  Eugene  division  of  the  Oregon  Power  Company, 
with  headquarters  at  Eugene,  Ore.,  succeeding  Mr.  R.  M. 
Jennings. 

Mr.  J.  J.  Doyle,  formerly  assistant  manager  of  the  Cen- 
tral New  York  Gas  &  Electric  Company,  of  Newark,  N.  Y, 
has  been  appointed  manager  of  the  electrical  division  of 
the  properties  of  the  Hagerstown  &  Frederick  (Md.)  Rail-' 
way    Company. 

Mr.  William  G.  Furlong,  private  secretary  to  the  latci 
A.  N.  Brady,  has  been  elected  secretary  of  the  Municipolt 
Gas  Cotnpany,  Albany,  N.  Y.,  succeeding  Mr.  E.  P.  Gabit, 
who  has  been  promoted  to  the  dual  position  of  vice-presi- 
dent  and    treasurer. 

Mr.   Val  A.   Fynn,   consulting  engineer   for   the   VVa 
Electric    Manufacturing   Company,   of   St.    Louis,    Mo., 
returned    from    his    annual    summer   trip    to    Europe 
Fynn  is  a  mountaineer  and  a  guide  as  well  as  a  designe 
of  single-phase  motors. 

Mr.   Edward   S.    Mansfield   has   been   appointed   superin 
tendent  of  operating  bureau  accounts  of  the  Edison  Elcctric| 
Illuminating  Company  of  Boston.     Mr.  Mansfield  was  bor 
in   Wakefield,   Mass.,  in   1870,  and   in    1889  entered  the  em 
ploy    of    the    General    Electri( 
Company    at    Schenectady 
N.  Y.,  where  he  was  cngagcc 
for   three   years.     In    1892  Mr 
Mansfield   entered   the   MaSM' 
chusetts     Institute     of     T( 
nology,  from  the  electrical  en-j 
gineering  department  of  wl 
he     was     graduated 
During  the  vacation  periods  hi 
worked    in    various    capacil 
for   the    Boston    Edison 
pany,    and    after    his    gradl 
tion  he  obtained  a  permanesj 
position  with   the  company  a 
a  statistician  in   President  Ed, 
gar's  oflice.     He   subsequentl; 
became     head     of    the    contj 
spondence    division    in   charge 
of  the   real  estate   of   the   company  and   later  head  of  thjj 
statistical  division  in  charge  of  the  electric  vehicle  divisior^ 
His  work  in   connection   with   the   electric  vehicle  divisiOy 
has  been  eminently  successful.    Owing  to  the  rapidly  broad 
ening   scope   of   the   work   of  the   operating   bureau   it  wa 
necessary  to  create  a  new  office  of  superintendent  of  opet 
ating  bureau  accounts,  to  which    Mr.    Mansfield    has  ju; 
been  appointed.     Mr. .Mansfield  is  a  director  of  the  Electi 
Vehicle  .Association  of  America,  vice-chairman  of  the  Nf,,, 
England   Section   of  the   association,  and  vice-president  «i 
the  Electric  Motor  Car  Club  of  Boston.  j 


jabit, 
l>resi-B 


EDWARD   S.    MANSFIELD 


Z^^'k. 


vIoVEMBER   8,    I913 


ELECTRICAL     WORLD 


979 


Mr.  Howard  R.  Sargent,  managing  engineer  of  the  wiring 
supplies  department  01  the  General  Electric  Company,  and 
t  candidate  lor  alderman  of  the  Eleventh  Ward,  Schenec- 
ady,  N.  V.,  on  the  Citizens'  ticket,  was  elected  to  that  office 
)n  Nov.  5  by  the  largest  plurality  given  to  any  alderman 
n  the  city  in  that  election.  The  entire  Schenectady  So- 
:ialistic  ticket  was  defeated. 

Mr.  L.  E.  Polhemus,  mechanical  and  electrical  engineer 
if  the  Ventanas  Mining  &  Milling  Company,  Ventanas, 
Durango,  Mexico,  has  joined  the  staff  of  the  Nevada-Cali- 
ornia  Power  Company  at  Bishop,  Cal.  Mr.  Polhemus 
vas  previously  mechanical  and  electrical  engineer  of  the 
3ubo  Mining  &  Milling  Company  at  Guanajuato,  Mexico, 
ind  for  four  years  was  assistant  master  mechanic  of  the 
llexican  Light  &  Power  Company  at  Nacaxa,  Mexico.  He 
eft  Mexico  owing  to  the  activity  of  the  rebel  forces  in 
he  State  of  Durango. 

Mr.  Homer  E.  Niesz,  for  several  years  manager  of  the 
'osmopolitan  Electric  Company  of  Chicago,  has  been  made 
ecretary  of  the  budget  and  e.xpense  committee  of  the 
Commonwealth  Edison  Company,  following  the  absorption 
if  the  Cosmopolitan  company  by  the  Commonwealth  com- 
lany.  This  committee,  of  which  Vice-president  L.  A. 
'erguson  is  chairman,  has  an  important  function  in  the 
idministration  of  the  great  Chicago  electric  service  organ- 
zation.  For  a  number  of  years  Mr.  Niesz  was  connected 
vith  the  Chicago  Edison  Company,  predecessor  of  the 
Zommonwealth  company,  so  tliat  he  is  returning  to  his 
lid  home  and  associates.  Mr.  Niesz  is  widely  known  among 
ilectrical  men.  He  is  chairman  of  the  Chicago  Section  of 
he  Electric  Vehicle  .Association  and  Jovian  statesman  for 
Chicago. 
Mr.  Ell  C.  Bennett,  who  was  re-elected  Mercury  at  the 
ecent  Jovian  Congress  held  in  New  York  City,  was  born 
It  Hannibal,  Mo.,  Sept.  15.  1878.  his  parents  having  moved 
rem  Virginia  to  Missouri  shortly  before  his  birth.  Mr. 
Bennett  was  brought  to  St. 
Louis  at  the  age  of  four  by  his 
mother,  who  had  owned  and 
edited  the  Hannibal  Courier, 
a  daily  newspaper,  when  she 
disposed  of  her  interests  in 
that  paper  and  moved  to  St. 
Louis  as  part  owner  and  asso- 
ciate editor  of  the  Missouri 
Rcftublicaii.  Mr  Bennett  was 
educated  in  the  public  schools 
of  St.  Louis  and,  his  family 
having  met  with  financial  re- 
verses, he  started  to  work  at 
the  age  of  fifteen.  For  three 
years  he  worked  in  the  office 
of  Lieut. -Gov.  Charles  P. 
ELL  c.  BENNETT  Johnson    of   Missouri,   and   for 

four  years  in  the  office  of 
1-obate  Judge  J.  Gabriel  Woerner,  of  St.  Louis,  What 
Hsure  time  he  possessed  was  devoted  to  acquiring  pro- 
liency  in  shorthand  reporting  at  night  school  and  also 
;  studying  law.  The  untimely  death  of  Judge  Woerner 
■  set  his  plans  for  becoming  an  attorney,  and  increasing 
"sponsibility  at  home  made  it  necessary  for  him  to  enter 
cimmercial  life.  He  began  as  a  clerk  in  the  Liggett  & 
^'ers  Tobacco  Company,  became  cashier  and  traveling 
Jisenger  agent  for  the  White  Star  Line,  went  into  the 
8'ie  business  and  finally  took  up  publicity  work.  He 
c;anized  and  operated  the  Electric  St.  Louis  Publishing 
(mpany.  publisher  of  load-building  magazines  for  cen- 
tal stations,  of  which  he  is  at  present  president  and 
nnaging  editor.  Mr.  Bennett's  Jovian  work  began  as  a 
sfcial  investigator  of  the  work  of  the  central  offices  then 
Idled  in  Chicago,  at  the  solicitation  of  Joviaits  and  by 
ai ointment  from  Ninth  Jupiter  J.  Frank  Dostal  in  the  last 
tl  '6  months  of  the  latter's  incumbency.  Mr.  Bentiett  was 
el  ted  Mercury  and  put  in  sole  charge  of  the  Jovian  cen- 
tr  offices  at  the  Ninth  Jovian  Congress,  held  in  Denver, 
Oober.  ion.  He  was  re-elected  at  the  Pittsburgh  Con- 
gr  s  and  again  at  the  New  York  Congress.  In  1903  he 
niiried  Katherine  Louise  Bain,  of  St.  Louis,  and  is  now 
'^  father   of   a   family   consisting   of   three   boys   and   two 


Mr.  H.  C.  Hoagland  has  been  appointed  general  man- 
ager and  treasurer  of  the  Fort  Smith  (.A.rk.)  Light  &  Trac- 
tion Company,  succeeding  Mr.  J.  W.  Gfltt'^te,  resigned. 
Mr.  Hoagland  will  also  retain  his  position  as  general  man- 
ager of  the  Muskogee  (Okla.)  Gas  &  Electric  Company. 

Mr.  A.  J.  Reed,  recently  connected  with  the  Dayton  office 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
has  severed  his  connections  with  that  company  to  assume 
duties  with  the  Robbins  &  Myers  Company  in  the  capacity 
of  manager  of  its  newly  opened  branch  office  in  Cleve- 
land. Ohio. 

Mr.  Charles  E.  Mann,  until  recently  clerk  of  the  Massa- 
chusetts Railroad  Commission  and  acting  secretary  of  its 
successor,  the  Massachusetts  Public  Service  Commission, 
has  been  appointed  executive  secretary  of  the  board  and 
will  take  charge  of  the  records  of  the  commission's  pro- 
ceedings and  have  the  custody  of  its  documents. 

Mr.  Andrew  A.  Highlands  has  been  appointed  secretary 
of  the  Massachusetts  Public  Service  Commission,  with 
headquarters  at  20  Beacon  Street,  Boston.  Mr.  Highlands 
is  a  native  of  Fall  River,  Mass.,  and  was  graduated  from 
the  Harvard  Law  School  in  1898.  He  will  have  general 
charge  of  the  correspondence  and  office  work  of  the  Public 
Service  Commission. 


Obituary 


James  H.  Ryan,  of  Chicago,  a  sales  agent  for  the  General 
Electric  Company,  died  on  Oct.  22.  Mr.  Ryan  was  a  mem- 
ber of  the  Electric  Club  of  Chicago. 

Grafton  Stevens,  of  Chicago,  by  profession  a  mechan- 
ical engineer  and  vice-president  of  the  Oclwein  (la.)  Light, 
Heat  li  Power  Company,  was  burned  to  death,  with 
his  wife,  in  their  suburban  home  at  Wilmette  on  Oct.  31. 
Mr.  Stevens  was  graduated  from  the  Armour  Institute  of 
Technology  in  1903  and  went  with  H.  M.  Byllesby  &  Com- 
pany as  an  assistant  to  Mr.  H.  B.  Brydon,  of  the  engineer- 
ing department,  in  1907.  He  was  greatly  liked  by  his  em- 
ployers and  associates.  He  resigned  from  the  Byllesby 
organization  in  April  of  this  year  and  opened  an  office  in 
Chicago  for  himself  as  a  manager  of  utility  properties, 
acquiring  an  interest  in  the  Oelwein  plant.  Mr.  Stevens 
was  a  member  of  the  American  Society  of  Mechanical 
Engineers,  the  Phi  Kappa  fraternity,  the  Hamilton  Club 
of   Chicago   and   other   clubs. 

James  Pass,  of  the  well-known  firm  of  Pass  &  Seymour, 
Syracuse,  N.  Y.,  died  at  his  home  in  that  city  Oct.  30,  at  the 
age  of  fifty-seven.  Mr.  Pass  was  born  in  Burslem,  Stafford- 
shire. England,  June  I.  1856,  and  came  to  the  United  State? 
with  his  parents  when  seven 
years  of  age.  His  father,  Rich- 
ard Pass,  was  a  manufacturer 
of  pottery  and  first  settled  in 
Cincinnati,  later  in  Trenton 
and  finally  in  Syracuse.  His 
son,  James,  was  apprenticed 
to  a  pottery  manufacturer  at 
Trenton,  and  when  he  came 
to  Syracuse  at  the  age  of 
eighteen  was  made  foreman  in 
the  Onondaga  pottery.  He 
afterward  succeeded  his  father 
as  superintendent  of  the  pot- 
tery, soon  became  general 
manager  and  later  vice-presi- 
dent of  the  works.  In  1890, 
JAMES  I'A^s  with    Mr.    Seymour,    Mr.    Pass 

formed  tlie  firm  of  Pass  & 
Seymour,  manufacturers  of  porcelain  insulation,  etc.  Mr. 
Pass  was  at  one  time  president  of  the  United  States  Potters' 
.\ssoc4ation  and  was  a  charter  member  of  the  American 
Ceramic  Society.  He  was  also  a  member  of  the  Engineers' 
Club  of  New  York,  the  Syracuse  section  of  the  American 
Chemical  Society  and  the  Century,  Citizens'  and  Country 
Clubs  of  Syracuse.  He  is  survived  by  his  widow,  two 
sons  and  a  daughter. 
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Construction 

New  England 

tlKKKNVlULK.  N.  H— The  Greenville  El.  Lig.  Co.  expects  to  pur- 
chase within  the  next  month  one  marine  set  with  Skw  to  10-kw  generator, 
one  small  5-kw  to  lO-kw  steam  turbine  with  generator;  also  one  2-kw  to 
J-kw  direct-current  generator  to  nse  as  an  exciter  for  a  60-kw  alternating- 
current  generator.      H.   J.  Taft  ij  treasurer. 

BRISTOL.  VT.— The  Lake  Dunmore  Pwr.  &  Trac.  Co..  of  Bristol. 
ex|>ects  to  purchase  an  additional  boiler,  smokestack  and  turbine  water- 
wheel.      E.    D.    Blackwell    is   manager. 

HURUXGTON,  VT.— The  Municipal  Electric  Light  Uepartmcnt  ot 
Burlington  expects  to  erect  within  the  next  two  months  3  miles  of  2300- 
volt  primary  transmission  line  and  to  purchase  two  300-hp  Stiirtevant  fuel 
economizers  and  40  new  street-lamp  fixtures  to  be  operated  on  an  cxten 
sion  of  one  of  the  present  circuits.  A  new  breakwater  is  now  being  built 
at  the  power  house  on  Lake  Champlain  to  protect  the  circulating  water 
intake   well.      L.    R.   McBroom   is  manager. 

COXCURD,  M.\SS.— The  managers  of  the  municipal  electric-light  plant 
have  contracted  for  and  will  soon  in^^tall  a  500-kw  turbo-generator  set 
md  jet  condenser,  and  will  also  purchase  within  the  next  three  months 
meters,  transformers  and  line  material  to  take  care  of  the  regular  service; 
also  heating  appliances  and  household  labor-saving  devices  as  called  for. 
A.  W.  Lee  is  manager. 

EASTHAMPTON.  MASS.— The  State  Board  of  Gas  and  Electric 
Light  Commissioners  has  granted  the  Easthampton  Gas  &  El.  Co.  permis- 
sion to  issue  $100,000  in  additional  capital  stock,  making  a  total  of  $450,- 
000. 

TORRINGTON,  CONN.— The  Connecticut  River  Pwr.  Co.  (.controlled 
by  the  Stone  &  Webster  Corpn.,  of  Boston,  Mass.)  has  begun  work  on 
the  construction  of  a  substation  in  Torrington  to  distribute  electricity 
here.  The  company  is  building  a  large  hydroelectric  power  plant  at 
Falls  Village,  on  the  Housatonic  River,  and  will  transmit  electricity  to 
the  local  substation  at  66,000  volts. 


Middle  Atlantic 

BUFFALO,  N.  V. — The  Board  of  Estimate  has  instructed  the  commit- 
tee on  lamps  and  the  commissioner  of  public  works  to  submit  a  general 
plan  and  estimates  of  cost  for  the  installation  of  a  municipal  electric- 
light  plant. 

GOW'AXDA,  X.  V. — The  State  Conservation  Commission  has  approved 
the  plans  and  specifications  submitted  by  the  Keyes  El.  Co..  of  Gowanda, 
for  the  constiuction  o;  a  dam  in  the  Cattaraugus  Creek  (No.  55,  Erie 
watershed)    in  the   towns  of   Persia  and  Collins. 

KINGS  PARK,  N.  Y.— Bids  will  be  received  by  the  State  Hospital 
Commission,  Capitol,  Albany,  until  Nov.  21,  for  furnishing  additional 
power  house  equipment,  boilers,  air  compressor  and  connections,  new 
elevators  and  wiring  thereto  at  Kings  Park  State  Hospital,  Kings  Park, 
N.  Y.  Drawings  and  specifications  may  be  seen  and  blank  forms  of  pro- 
posals obtained  at  the  Kings  Park  Hospital,  office  of  the  State  Hospital 
Commission,  No.  1  Madison  Avenue,  New  York,  and  at  the  office  of  the 
state  architect.  Capitol.  Albany.  Plans  and  specifications  will  be  fur- 
nished upon  application  to  Lewis  F.  Pilcher.  state  architect.  J.  H.  B. 
Hanify  is  secretary. 

MAXLIUS.  N.  v.— W.  J.  Phillips,  owner  01  the  local  electric-light 
plant,  has  applied  to  the  Public  Service  Commission  for  permission  to 
extend  his  transmission  lines  from  the  eastern  limits  of  the  village  of 
Mantius  through  the  towns  of  Manlius  and  Sullivan  to  the  village  of 
Chittenango.  Mr.  Phillips  wa.«;  recently  awarded  a  contract  for  street- 
lighting  in  Chittenango. 

NEW  YORK.  X.  Y.— Bids  will  he  received  by  the  Department  of  Pub- 
lic Charities,  foot  of  East  Twenty  sixth  Street.  New  York,  until  Nov.  13, 
for  furnishing  material  and  labor  for  installation  of  additional  mechanical 
equipment  for  the  power  house  and  laundry  building  at  Randall's  Island. 
Blank  forms  and  further  information  may  be  obtained  at  the  office  of 
Frank  J.  Helme.  architect,  190  Montague  Street.  Brooklyn,  where  plans 
and  specifications  may  be  seen. 

RANSOMVILLE.  N.  Y.— The  Lake  Shore  Pwr.  Co.  has  applied  to 
the  State  Highway  Department  for  permission  to  erect  a  transmission 
line  from  Lewiston  to  Ransomville.  The  company  purchases  electricity 
from  the  Niagara.  Lockport  &  Ontario  Pwr.  Co.  and  is  now  furnishing 
electrical    service    in    Wilson. 

CHERRY  TREE.  PA.— The  Cherry  Tree  El.  Ht.,  Lt.  &  Pwr.  Co. 
has  discarded  its  arc  lamps  and  bus  erected  about  40  100-watt  incan- 
descent lamps  throughout  the  town.  C.  J.  Cameron  is  secretary  and 
treasurer. 

HUMMELSTOWN.  PA.— The  Hummelstown  Consol.  Wtr.  Co.  is 
icbuildiniT  its  lines  in  Hummelstown  and  to  Swatara  and  expects  to  pur- 
chase one  150-kw,  three-phase,  2300-voU  generator  to  take  the  place  of  a 
^maIlc^  machine.     J..  E.   Nicholson   is  superintendent. 

JUNIATA.  PA.— The  Raystown  Wtr.  Pwr.  Co..  of  Huntington,  has 
applied  to  the  Borough  Council  for  a  franchise  to  furnish  electrical 
service  in  Juniata. 


NEW  WILMINGTON,  PA.— The  managers  of  the  municipal  elccIrM 
light  plant  expect  to  purchase  one  new  70-hp  Pennsylvania  boiler,  oi" 
40kw  and  one  50-kw  direct-current  generator  and  one  7Shp  Foss  g.i 
engine,  with  switchboard  equipment,  motors,  switch  and  breaker  an4 
poles,  lightning  arresters,  meters  and  incandescent  lamfM.  J.  It  Aiiilc^ 
sun   is  engineer. 

OLVPHANT,  PA. — The  electric  light  commissioner!!  ex|»ect   to  imrclia 
within   the   next  six   months  one   50>lamp  tub  transformer.      M.    P.    Mall<  v 
is   secretary. 

WILSON,  PA.— The  Eastern  Pennsylvania  Pwr.  Co..  of  Easlon,  h.. 
submitted  a  proposition  to  the  commissioners  of  Wilson  Township  f<'< 
lighting   the    streets   of   the   town. 

DOVER,  DEL. — The  town  of  Dover  is  making  several  improveinen. 
to  the  municipal  electric-light  plant,  including  changing  the  syMc><* 
from  single-phase  to  three-phase,  material  for  which  has  been  pur 
chased.  A  200kva  generator  manufactured  by  the  Fort  Wayne  El 
Works  has  been  ordered.     T.   F.  Cooke  is  superintendent. 

CLIFTON  FORGE,  VA.— The  Virginia- Western  Pwr.  Co.,  of  Clifto» 
Forge,  has  recently  placed  contracts  for  the  following  cquipmeni.  which 
will  soon  be  installed  in  the  new  addition  to  its  power  hou*^e:  To  the 
(jeneral  Electric  Co.  for  one  7S0-kw  Curtis  steam  turbine;  Heine  Safety 
Boiler  Co.,  of  St.  Louis,  Mo.,  for  one  400-hp  boiler;  Henry  R.  Worth* 
ington.  of  New  York,  N.  Y.,  for  one  surface  condenser,  and  I'aiil  C. 
Crowe   for  stokers  for  boilers.     A.  C.   Ford  is  manager. 

WESTPOINT,   VA.— The   People's   Lt.,   Ht.   &   Pwr.    Corpn..   of    Wert- 

point,    expects    to    purchase    within    the    next    three    months    one    250  bp 

.  boiler,     one     200hp     simple     four- valve    or     compound     slide-valve     engint 

directly  connected   to  a    150-kva  alternator  and  a  three-panel   switchboard. 

C.  L.  Maskey  is  president. 
WEYER'S  CAVE,  VA.— The  Weyer's  Cave  Lt.  &  Pwr.  Co.  expects  id  , 

erect  within  the  next  few  months  1  mile  of  distribution  line  into  thr 
farming  country  adjoining  Weyer*s  Cave.  L.  E.  Long  is  secretary  aiM  , 
treasurer. 

WASHIXGTnX.  D  C— Bids  will  te  received  .it  the  office  of  thr  I 
chief  signal  officer,  War  Department,  Washington,  D.  C,  until  Not.  14^ 
for  one  steel  tower  for  radio  station  (250  ft.  high),  approximate  weight 
65,000  lb.,  in  accordance  with  specifications  510a.  Major  W.  L.  Clarke  !• 
disbursing  officer. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  ch 
signal  officer.  War  Department,  Washington.  D.  C,  until  Nov.  20.  fM  > 
furnishing  the  following  svipplics:  One  common-battery  lamp  line,  thrtfr 
position.  600  common-battery  lines,  40  magneto  lines  and  45  cord  circuit*, 
completely  wired  switchboard,  but  only  equipped  for  400  common-battery  ' 
lines,  20  magneto  lines  and  50  cord  circuits,  as  per  proposal  No.  681  I 
This  switchboard  is  for  installation  in  the  tropics.  Major  W.  L.  Oarhe 
is  disbursing  officer. 

WASIUXGTOX  BARRACKS,  D.  C— Bids  will  be  received  at  thr' 
office  of   the   engineer  depot.   United   States   Army,   Washington    Barracka.  . 

D.  C,  until  Nov.  14  for  furnishing  eight  ventilating  blowers  connected 
to  1 10-volt,  alternating-current,  single-phase  motors  (right-hand) :  tw» 
18in.  disk  or  propeller  fans  directly  connected  to  1 10-volt.  altemalinB 
current,  single-phase  motors,  complete  with  solder,  and  four  18-in.  disk  o* 
propeller  fans  directly  connected  to  llO-volt  direct<urrent  motors,  core 
plete,  with  inclosed  starting  rheostat  and  main  switch.  Further  infoma 
tion  may  be  obtained  upon  application  to  Lt.-Col.  Joseph   E.   Kulm 


North  Central 

JACKSON,  MICH.— The  State  Railroad  Commission  has  authorized  ih- 
Rconomy  Pwr.  Co..  of  Jackson,  to  increase  its  capital  stock  by  $I.630,O0C' 
the  proceeds  to  be  used  to  pay  outstanding  indebtedness  and  for  the  4c ^j 
vclopment   of  plants   recently   acquired. 

KALAMAZOO,    MICH.— Bids    will    be    received    at    the    office 
supervising    architect.    Treasury    Department.    Washington.     D.    C, 
Nov.  28   (change  of  dat^  from  Nov.  27)   for  a  conduit  and  wiring  1 
etc.,  in  the  I'nited  States  post  office  in  Kalamazoo.  Mich. 

CALDWELL.   OHIO.— Rids   will   be   received   by    the   Board  of 
Affairs.  Caldwell.   Ohio,  until   Nov.   24    for    furnishing  material,   lai 
machinery  for  remodeling  pnd  equipping  the  electric-light  plant  and  ' 
works    system.      The   work   will    include   the   construction   of   a   new  | 
station  and  new  equipment,  consisting  of  a  vertical  multi.cylinder  1 
gas   engine   having   a    rating  of   at    least    120    hp,   to    drive   an   80-kT»  9f  J 
Wayne   alternating-current   generator,   now  located  at  the  old  plant, 
new     switchboard     with     instruments.       New     transmission     lines 
erected  to   the   new   power   house.      Arc    lamps  on    the   court    house  ; 
will    be    replaced    with    tungsten    lamps    erected    on    ornamental    sta 
Meters   will   also   be   required.   The  compound   pump    which   is  no*  ! 
at    the    water-works    station    will    be    replaced    by    a   new    bclt-driveo 
pump  of  approximately  the  same  capacity.      .A   cylinder   horizontal 
?as   engine    (approximately    80    hp,    belt-driven)    will    be   installed   to  ■n']j 
the  new  pump.      Bids  will  be   received  on  the  above  as  a  whole  er  ' 
part.      rians    and    specifications    may    be    feen    at    the    office   of   the 
T.   P.  Glidden  is  clerk.         ^ 

CLEVEL.\XD,  OHIO. — The  contract  for  general  building  «J"**'^J]^J 
of  the  municipal  electric-light  plant  has  been  awarded  to  W.  B. 
Co.,  of  Cleveland,  for  $60,800.  to  be  completed  in   100  days. 
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COLLEGE  CORNER.  OHIO.— The  Town  Council  has  granted  a  Iran- 
chi.'ie  to  .John  H.  McCray  to  construct  and  operate  an  electric-Iiglu  plant 
in  College  Corner.  Later  the  Council  will  enter  into  a  contract  with 
Mr.    McCray   for  lighting  the   streets  with  20   or  more  street  lamps. 

GREEN  SPRING.  OHIO.— The  electric  plant  of  the  Green  Spring  El. 
I.t.  &  P«-r.  Co.  was  entirely  destroyed  hy  fire  on  Oct.  26.  The  town  will 
'if   without    electrical   service    for    several    weeks. 

M.AUMEE,  OHIO.— It  is  reported  that  interests  controlling  the 
Auglaize  Pwr.  Co..  the  Defiance  Gas  &  El.  Co.,  the  Valley  Lt.  &  Pwr. 
Co.  and  the  Maumee  Valley  El.  Co.  are  contemplating  the  construction 
«f  a  .1000  hp  steam-power  plant  in  Maumee,  to  he  used  as  an  auxiliary 
to  tile  hydroelectric  power  plants.  The  headquarters  of  the  company  are 
in  Defiance.     W.  P.  Wallace  is  general  manager. 

NEW  BREMEN,  OHIO.— The  City  Council  is  reported  to  I.e  consid- 
ering the  question  of  contracting  with  the  Western  Ohio  El.  Ry.  Co.  to 
furnish  electricity  to  operate  the  municipal  electric-light  [jlant  and  water- 
works system. 

O.AKWOOD,  OHIO. — The  Village  Council  is  contemplating  the  in- 
stallation of  an  electric-light  system.  It  is  proposed  to  install  an  electric 
generator   in   connection   witli   the  power  plant  in   the  tile  yard. 

TOLEDO,  OHIO.— The  Toledo  Rys.  &  Lt.  Co.  is  installing  a  12,500- 
kw  General  Electric  horizontal  steam  turbine  with  a  Westinghouse  Le- 
Blanc  surface  condenser,  which  will  be  put  in  operation  about  Dec.  1. 
The  company  is  also  installing  five  Stirling  boilers  with  a  ratirg  of  3J00 
hp  and  a  1000-kw  rotary  converter  for  the  down-town  lighting  system. 
A  1500-kw  Westinghouse  frec|uency  clianger  has  just  been  added  to  the 
plant. 

WINDH.'NM.  OHIO.— The  power  plant  of  the  Wiulham  El.  Co.  was 
dosed  down  last  .Tune  and  energy  for  operating  the  local  system  is 
secured  from  the  Trumbull  Pub.  Ser.  Co.,  of  Warner,  which  has  erected 
•  22,000  volt  transmission  line  through  Windham  to  Garrettsville.  The 
company  has  established  a  24-hour  service  in  Windham  and  is  extend- 
ing its  distribution  lines  into  the  country  to  furnish  the  farmers  with 
eleclricily    for    lamps    and    motors. 

WOOSTER,  OHIO.— The  Wooster  El.  Co.  has  placed  a  contract  witli 
the  .MlisChalmcrs  Co.  for  a  new  generating  unit,  consisting  of  a  350-kw 
alter  na(ing-current  generator  and  other  machinery,  to  cost  $13,000. 

C.^RROLLTON,  KY.— Plans  are  being  considered  for  making  im- 
provements to  the  municipal  electric-light  plant,  including  changing  the 
system  from  direct  current  to  alternating  current. 

CL.W.  KY. — Preparations  are  being  made  by  the  Clay  Lt.  &  Ice  Co.  for 
the  installation  of  a  75-kva.  2200-volt  Fort  Wayne  generator  and  an  Erie 
nail  engine;  equipment  already  purchased,  also  material  for  distribution 
system,  incli.ding  poles,  cross  arms,  insulators  and  wire.  Transformers 
have  not  yet  been  purchased.  The  company  will  purchase  at  once  fixtures 
for  about   5000  lamps.     C.   R.  Clark  is  secretary. 

CONNERSVILLE,  IND.— The  Hydro-Electric  Lt.  &  Pwr.  Co..  of  Con- 
nersville,  has  installed  within  the  past  few  months  a  500-kw  steam  tur- 
bo generator  set  and  25-kw  motor  generator  exciter  set.  two  280-hp  Stir- 
ling Iioikrs,  chain  grate  stoker,  surface  condenser  and  additional  switch- 
koar<l  equipment  for  generator  and  exciter.  W.  E.  Lowe  is  superintend- 
ent. 

I  MISII.-\W.AKA,  IND.— Bids  will  be  received  at  the  office  of  the  super- 
'^•ising  architect,  Treasury  Department.  Washington,  D.  C,  until  Dec.  8, 
jfor  the  construction,  including  mechanical  equipment,  electric  conduit  and 
! wiring  system,  interior  lighting  fixtures  and  approaches,  of  the  United 
Slates  post  office  at  Mishawaka.  Ind.  Drawings  and  specifications  may  be 
jbtained  from  the  above  office  or  from  the  custodian  at  Mishawaka. 
">.   Wenderoth   is  supervising  architect. 

NEW  CARLISLE,  l.M).— The  managers  of  the  local  electric-light  plant 
^re  contemplating  the  purchase  of  some  poles.  George  W.  Doughty  is 
j'lerk. 

j  NOBLESVILI.E,  IND— The  Noblesville  Ht.,  Lt.  &  Pwr.  Co.  has 
jrccted  during  the  last  five  months  15  miles  of  distribution  lines  through 
ihe  farming  districts  to  furnish  electrical  service  on  the  farms.  .Tohn  T. 
<>!'  '     is    manager. 

I  IIISTER,  ILL. — A  new  boiler,  engine  and  g».neralor  has  recently 
■Ti  installed  in  the  Chester  light  and  ice  plant.  T  Fre.i  Gilster  is 
Icrel.iry   and    treasurer. 

;  FARMER    CITY,    ILL.— The   managers   of    the    municipal    electric-light 
ant  expect  to  purchase  within  the  next    12   months  about   24  uniamcntal 
mp  posts  for  cluster  lamps. 
■  lIlll.AN,   ILL. — .\t  an   election   held   recently   the   proposition   to   pur- 

■  't'e  local  electrical  distribution  system  and  franchises,  owned  Tiy  O. 

i-ong,  was  carried. 

i'VA,  ILL.- — The  city  of  Geneva  expects  to  purchase  within  the 
I  '  iQlit  months  two  boilers  and  one  motor-driven  air  compressor.  Olaf 
'' r>-iin    is   superintendent. 

■  '  K.SOWILLE.     ILL. — .\n    ordinance    has    been    introduced    in    the 

nncil  providing  for  a  liond  issue  of  $50,000  to  equip  the  municipal 
'iK'ht  plant  to  furnish  electricity  for  commercial  and  city  lighting. 
KSONVILLE,  ILL.— The  .Tacksonville  Ry.  &  Lt.  Co.  expects  to 
■  ithin  the  next  few  months  a  switchboard  gallery  and  to  purchase 
"  hp  boilers  and  an  8-ft.  by  150-ft.  smokestack,  new  switchboard 
and  material  to  put  the  present  installation  in  first-class  order. 
Mtnpany    also    expects    to    rebuild    its    2300-volt    transmission    lines 


throughout  the  city   within  the  next  three  weeks.     W.   N.  Christensen  is 
operating  engineer. 

KENNEV,  ILL.— The  Mount  Pulaski  El.  Lt.,  lit.  &  Pwr.  Co.,  of 
Mount  Pulaski,  will  lake  over  the  plant  of  the  Kenney  El.  Co.  by 
.Tan.  1,  1914,  and  will  furnish  electricity  to  operate  the  local  system 
from    its   plant   at    Mount   Pulaski. 

NAUVOO,  ILL.— The  City  Council  has  awarded  a  contract  fur  street- 
lighting  to  Joseph  Nelson,  president  of  the  Nauvoo  El.  Lt.  &  Pwr.  Co. 
Ihe  contract  calls  for  thirty  350-watt  tungsten  lamps 

PEORIA,  ILL. — A  petition  has  been  presented  to  the  City  Council  by 
residents  on  Barker  Avenue  (from  University  Avenue  to  Western  Ave- 
nue) for  the  installation  of  ornamental  lamp  standards.  They  agree  to 
furnish   the  standards,  provided  the  city  will  maintain   the  lamps. 

ROCKFORD,  ILL.— The  installation  of  an  ornamental  lighting  system 
on  Seventh  Street,  from  Charles  Street  to  Railroad  .Avenue,  is  contem- 
plated by  the  Seventh  Street  business  men. 

SULLIVAN,  ILL.— The  City  Council  (it  is  reported)  is  contemplating 
equipping  the  municipal  electric-light  plant  to  furnish  electricity  for  com- 
niercial  lighting. 

W.\RSAW,  ILL.- The  installation  of  an  ornamental  street-lighting 
system  in  Warsaw  is  under  consideration. 

WATSEKA.  ILL. — A  movement  has  been  started  by  the  business  men 
for  the  installation  of  an  ornamental  street-lighting  system  in  the  business 
district.  Iron  standards  carrying  five-lamp  clusters  will  probably  be  used. 
Julius  Shapiro  is  interested. 

MENO.MONIE.  WIS.— The  City  Council  has  awarded  the  Chippewa 
Valley  Ry.  &  Ltg.  Co..  of  Eau  Claire,  a  contract  to  light  the  streets  of  the 
city   for  a  period  of  four  years. 

CROOKSTON,  MINN.— The  Red  River  Farm  &  Land  Co.,  of  Crook- 
sion,  is  now  erecting  a  hydroelectric  power  station  and  dam  on  the  Red 
Lake  River,  about  4  miles  above  the  city,  and  will  put  in  operation  one 
unit  next  month.  The  company  has  purchased  one  750-hp.  90  r.p.m. 
Smith  turbine  and  one  500-kva  Westinghouse  horizontal  generator  with 
switchboard  and  exciter  unit.     E.   Peterson  is  treasurer. 

EVELETH,  MINN.— The  Home  EI.  &  lltg.  Co.,  of  Eveleth,  has  re- 
cently installed  two  Jones  underfeed  stokers  with  auxiliary  apparatus  in 
its  plant.     R.   M.  Dungan  is  general  manager. 

GILBERT,  MINN.— The  St.  Louis  Pwr.  Co.,  it  is  said,  will  soon  begin 
work  on  the  erection  of  a  transmission  line  from  Gilbert  to  Biwabik, 
where  it  was  recently  awarded  a  contract  to  furnish  electricity  to  operate 
the  municipal  electric-light  system. 

ADAIR,  I.A.- Orders  were  placed  Oct.  10  for  a  ISO-hp  Ridgway 
engine,  a  lOO-kw  generator,  switchboard  and  all  accessories,  to  be  in- 
stalled at  once.  C.  E.  Morse  is  superintendent  of  light  and  power 
plant- 

CENTERVILLE,  lA.— The  Centerville  Ltg.  &  Trac.  Co..  it  is  re- 
ported, will  install  a  new  engine  and  generator,  directly  connected,  in  its 
power  plant. 

DEDHAM.  lA. — Application  has  been  made  10  the  town  of  Dedham 
by  John  Neuburg  for  a  franchise  to  install  and  operate  an  electric-light 
system    in    Dedham. 

DENISON.  lA.— The  Denison  El.  Li.  S:  Pwr.  Co.  expects  to  build  a 
new  power  station  and  erect  28  miles  of  transmission  lines  within  the 
next  eight  months;  also  to  purchase  three  72-in.  by  18-ft.  boilers,  two 
Corliss  engines,  one  200-kva  and  one  125-kva  generator,  two  boiler-feed 
pumps,  one  car  load  of  25-ft.  poles  and  one  ear  load  of  30-ft.  poles  with 
6-in.  tops,  one  tub  transformer  and  300  6-amp  tungsten  lamps  within  the 
next  six  months.  Within  the  next  12  months  the  company  expects  to 
purchase  a  sample  of  most  of  the  cooking  apparatus  as  well  as  heating 
devices.     E.  Gulick  is  president. 

GERLED,  I.\. — It  is  reported  that  a  movement  is  on  font  for  the 
construction  of  an  electric  plant  in  Gerled  to  furnish  electricity  in  Ban- 
croft, Swea  City,  Ledyard  and  Germania. 

GLIDDEN,  lA.— Of  the  proceeds  of  $10,000  in  bonds  (recently  au- 
thorized), $5,400  will  be  tised  to  take  up  outstanding  indebtedness  and 
the  remainder  for  the  purchase  of  an  additional  unit  for  power  plant. 
Contracts  have  been  pLiced  for  a  175-hp  Ridgeway  engine  and  lOOkva 
generator   (directly  connected).     O.   B.   Morehouse  is  city  clerk. 

GREENE.  lA.— The  Greene  Lt.  it  Fwr.  Co.  expects  to  purchase  within 
Ihe  next  few  months  a  storage  battery.     R.  Miner  is  secretary. 

McGregor,  IA.— The  McGregor  Lt.  s<t  Pwr.  Co.  has  been  granted 
a  25-year  franchise  to  furnish  electricity  for  lamps  and  motors  in 
McGregor,  and  to  erect  and  maintain  a  transmission  line  to  Monona.  The 
company  will  also  furnish  electrical  service  to  farmers  residing  along  the 
route  of  tile  proposed  transmission  line. 

MEDIAPOLIS,  IA.— Work  has  begun  on  the  installation  of  a  street- 
lighting  system  in  Mediapolis,  consisting  of  50  tungsten  lami>s.  A 
temporary  steam  plant  will  operate  the  electric  generator  until  next 
spring  when  the  transmission  line  of  the  Mississippi  River  Pwr.  Co. 
will  be  extended  from  West  Burlington  northward  to  serve  Morning 
Sun   and   other   towns   in   that  vicinity. 

MILFORD,  IA.— .\  franchise  has  been  granted  to  O.  E.  Logan,  of 
Sheldon,    to   install   and    operate   an   electric-light   system   in   Milford. 

.MONONA.  IA.— The  l^lonona  Lt.  &  Pwr.  Co.,  recently  incorporated, 
v.iih  a  capital  stock  of  $20,000.  will  erect  a  substation  at  the  town  limits, 
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connecting  with  the  transmission  line  of  the  McGregor  Lt.  &  Pwr.  Co., 
which  will  furnish  electricity  to  be  distributed  by  the  Monona  company. 
W.  A.  Wellman,  L.  N.  Nelson  and  H.  Wellman,  all  of  Monona,  are  inter- 
ested in  the  Monona  company, 

OELWEIN.  I.\.— A  special  election  will  be  held  Nov,  18  to  vote  on 
the  proposition  to  grant  a  franchise  to  the  Oelwein  Lt.,  lit.  &  Pwr.  Co. 

A.  F.  Ilceb,  T.  J.  Mulgrccn  and  T.  J.  Fitipatrick,  all  of  Dubuque,  la., 
are  interested  in  the  company.  An  item  published  Oct.  18  staled  that 
a  franchise  has  been  given  to  the  above  parties.  C,  D,  Sheppy  is  city 
clerk. 

ROCKWELL  CITY,  lA. — The  local  electric-light  plant  was  recently  pur- 
chased by  H.  B.  Rutledgc,  of  Minneapolis,  The  new  owner  has  contracted 
for  considerable  new  equipment,  which  will  be  installed  at  once. 

WASHINGTON,  lA.— The  railroad  companies,  it  is  said,  will  pay  for 
electroliers  at  all  railroad  crofsings  and  the  city  will  maintain  them. 

EDINA,  MO. — The  Edina  Lt.  Co.  expects  to  purchase  within  the  next 
three  months  one  150-hp  boiler  and  one  l2Shp  Corliss  engine,  and  within 
the  next  six  months  it  expects  to  purcha.se  a  series  tungsten  lamp  street- 
lighting  system.      M.   C.    Hunter   is   secretary   and   treasurer. 

FAYETTE,  MO.— The  Fayette  Lt.,  Ice.  &  Coal  Co.  expects  to  purchase 
within  the  next  12  months  one  Corliss  engine  direct  connected  to  a  200- 
kw  to  250kw,  three-phase,  eOcycle,  2J00-volt  generator.  The  company 
would  like  to  purchase  a  good  second-hand  outfit.    John  B.  Bell  is  president. 

LA  PLATA,  MO.— The  property  of  the  La  Plata  Lt.  &  Pwr.  Co.,  con- 
sisting of  an  electric-light  plant,  water-works  system  and  ice  factory, 
his  been  purchased  by  Abraham  Vogel,  formerly  connected  with  the 
Bowling  Green    El.   Lt.    Co. 

MAPI  EWOOn,  MO.— The  Board  of  Aldermen  has  granted  the  Inde- 
pendent Lt.  &  I'wr.  Co.  a  franchise  to  furnish  electricity  for  lamps  and 
motors  in  Maplcwood.  The  company  was  also  given  a  contract  for 
street  lighting,  under  the  terms  of  which  the  company  is  to  furnish  street 
lamps  of  100  cp  at  $1S  each  per  year.  The  franchise  and  contract  will 
be  submitted  to  the  voters  for  approval.  II.  P.  Taussig,  president  of  the 
Western  Manufacturers  Co.,  of  St.  Louis,  and  Horace  C.  Pugh,  of  Terre 
Haute,  Ind.,  are  interested   in  the  company. 

DALLAS,  S.  D.— The  Martin  El.  Lt.  &  Pwr.  Co.,  of  Dallas,  S.  D., 
expects  to  purchase  within  the  next  three  months  transformers,  lightning 
arresters,  insulators,  meters,  etc.;  also  electrical  appliances,  including 
heating  and  cooking  apparatus,  vacuum  cleaners,   washing  machines,  etc. 

B.  11.  Martin  is  president  and  manager. 

FLANDREAU.  S.  D.— The  Flandreau  Lt.  &  Pwr.  Co.  expects  to  ex- 
tend its  sePiice  to  Egan  and  Coleman  within  the  next  six  months,  to 
furnish  electrical  service  in  both  towns.     A.  II.  Savage  is  treasurer. 

HENRY.  S.  D.— The  Henry  Lt.  &  P«r.  Co.  expects  to  purchase  within 
the  next  two  or  three  months  one  18-kw  or  20  kw,  125-volt  direct-current 
generator  and   some  meters.      Ernest   Reincke  is  secretary  and   manager. 

LENNOX,  S.  D. — The  Lennox  Milling  Co.,  recently  incorporated, 
with  capital  stock  of  $30,000,  proposes  to  supply  electricity  in  Lincoln 
County,  covering  a  territory  of  25  miles.  The  company  will  al.so  operate 
a  flour  mill.  H.  B.  McFarland,  T.  K.  Colesfi,  of  Lenox,  and  A.  B. 
McFarland,  of  Centerville,   are   interested  in   the  company. 

SALEM,  S.  D.— The  Salem  Milling.  Ltg.  &  Htg.  Co.  expects  to  pur- 
chase soon  a  60-in.  by  I6-ft.  horizontal  tubular  boiler.  The  company 
is  also  interested  in  condensing  apparatus.  L.  V.  Schneider  is  president 
and    mana.cer. 

ALM.\,  NEB. — The  managers  of  the  municipal  electric-light  plant  ex- 
pect to  purchase  within  the  next  30  days  one  ISOkva  generator  and  a 
5kw,  125  volt  exciter:  also  to  purchase  within  the  next  six  weeks  switch- 
board equipment,  including  one  exciter  panel,  one  distributing  panel,  one 
series  i^C3n<ie^cent  panel  with  accessories:  also  interior  wiring  supplies, 
heating  appli.inces  and  labor-saving  devices  within  the  next  month.  A.  H. 
Reed  is  city  clerk. 

COLUMBUS,  NEB.— The  Columbus  Lt.,  Ht.  &  Pwr,  Co.  is  now  install 
ins  a  5501ip  compound  condensing  engine  and  a  450kva  alternator  and 
will  soon  install  a  I5ton  ice  manufacturing  plant.  Willis  Todd,  214  First 
National  Bank  Building,  Omaha,  is  general  manager. 

DAVID  CITY.  NEB— The  city  of  David  City  expects  to  purchase 
within  the  next  12  months  one  200-hp  water-tube  horizontal  boiler,  one 
ISOkw  and  one  75kw  generator,  a  three-panel  or  four  panel  switchboard, 
two  small  exciters  for  above  generators  for  the  municipal  electric-light 
plant:  also  wire  meters,  lightning  arresters,  insulators,  poles.  25  or  30 
transformers,  wiring  supplies,  washing  machines,  flatirons.  etc.  Henry  J. 
Bremers.  Jr..  is  water  and  light  commissioner. 

FUNK.  NEB. — The  local  electric-light  plant,  owned  by  O.  Cobb,  was 
recently   purchased  by  A.  S.  Erickson. 

GRAND  ISLAND,  NEB.— The  Water  and  Light  Commission  is  now 
inst.illing  one  500-kw  Allis-Chalmers  turbine  and  condensing  apparatus 
and  also  UO  ornamental  standards  carrying  live-lamp  clusters.  J.  H. 
Miller   is   water   and    light   commissioner. 

LINCOLN.  NEB. — Since  Oct.  15  the  municipal  electric-light  plant  has 
been  furnishing  electricity  for  commercial  lighting.  The  Water  and  Light 
Commissicn  expects  to  purchase  at  once  transformers,  lightning  arresters, 
meters  and  incandescent  lamps:  also  within  the  next  few  months  con- 
denser for  water  and  light  plant.  Paul  W.  Doen  is  assistant  water  and 
light  commissioner. 


Southern  States 

WENDELL.  N.  C— The  l.ce  mill  property  on  Little  River,  2  mile* 
cast  of  the  city,  is  reported  to  have  been  purchased  by  the  city  of  Wen- 
dell on  which  a  hydroelectric  power  plant  will  be  erected  to  supply  elec- 
tricity to  light  the  city. 

WILSON,  N,  C. — The  date  for  receiving  bids  for  electric  powcr-plaal 
equii>tnent  (advertised  to  be  received  Nov.  4)  has  been  postponed  indefi- 
nitely. Parties  having  rccei\ed  speciBcations  are  requested  to  preserve 
them,  as  it  is  the  present  intention  to  call  for  bids  at  some  future  date  od 
the  same  specifications.  Gilbert  C.  White,  of  Charlotte.  N.  C,  is  engi- 
neer, and   D.  S.   Bovkin  is  chairman  of  Board  of  Public  Works. 

I 

BENNETTSVILLE,  S.  C— The  Board  of  Public  Works  expects  M 
elect  within  the  next  30  days  a  2300-volt  transmission  line  to  the  groundl 
of  the  Marlboro  County  Fair  Association,  material  for  which  has  been 
purchased.  The  company  also  expects  to  purchase  within  the  next  six 
months  three-wire  underground  cable  for  maintaining  street-lamp  stand- 
aids  and  transformers  for  same.  Within  the  next  three  months  the 
company  expects  to  purchase  additional  five-lamp  and  one-lamp  standards 
for  street-lighting.      E.   C.    Morrison  is  manager. 

MOUNT  PLEASANT,  S.  C— The  Isle  of  Palms  Improvement  Co.,  of 
Charleston,  will  build  a  new  substation  in  Mount  Pleasant,  work  on 
which  will  begin  Jan.  1,  1914.  The  equipment  will  include  a  seven. panel 
switchboard,  two  300  kw  rotary  converters,  6600-volt,  primary,  60cycle. 
The  distribution  system  will  consist  of  2  miles  of  aerial  three-phase  pole 
line.  A  transmi.^ion  line  about  2  miles  long  will  be  erected  with  IJ^ 
miles  of  submarine  cable  additional  to  connect  the  substation  in  Mount 
Pleasant  with  the  power  station  in  Charlesion.  Contract  has  practically 
been  placed  for  the  above  line.  The  submarine  cable  will  be  laid  acroflt 
the  Cooper  River.     W.  W.  Fuller,  of  Charleston,  is  engineer  in  charge. 

BRUNSWICK,  GA.— The  Mutual  Lt.  &  Wtr.  Co..  of  Brunswick,  ex- 
pects to  purchase  within  the  next  year  one  250  hp  water-tube  boiler.  The 
company  also  contemplates  changing  its  system  from  125  cycles  to  6C' 
cycles.  The  city  has  purchased  50  lamp-posts  and  material  for  an  orna 
menial  street  lighting  system,  which  the  company  will  install.  J.  ''" 
Armstrong   is   superintendent. 

FORT  GAINES,  GA.— Bonds  to  the  amount  of  $8,000  have  been  vol 
for  the  installation  of  a  municipal  electric-light   plant. 

MARSHALLVII.LE,  GA.— Plans  are  being  considered  for  the  inslalla 
tion  of  a  municipal  electric-light  plant.  The  present  plans  provide  for  . 
50  kva  plant  avd  3  miles  of  transmission  lines,  30  lamps  of  100  cp  at 
1000  16-cp  lamps.     £.  L.  Sammons  is  secretary. 

A\'0.\  PARK,  FL.-\. — The  installation  of  an  electric-light  plant  in  Av 
Park  is  under  consideration.  The  Board  of  Trade  is  said  to  be  interest' 
in  the  project. 

CHIPLEY,  FLA.— The  Chipley  Lt.  &  Pwr.  Co.  expects  to  erect  wit! 
the  next  six  months  a  lO-ton  ice  plant  to  be  operated  in  connection  «  ' 
its  electric   plant.     E.   H.   Hale   is  general  manager. 

CLERMONT,  FLA.— The  installation  of  an  electric-light  plant  i 
Clermont  is  under  consideration.  J.  F.  Knapp  is  reported  to  be  interestc 
in  the  project. 

M.AYO,  FLA. — At  an  election  held  recently  the  proposition  to  isii; 
$15,000  for  the  installation  of  an  electric  light  and  ice  plant  was  defeaic 
O.  n.  Oees,  it  is  reported,  will  apply  for  a  franchise  to  install  an  electr  > 
light  plant  at  once. 

PENSACOLA,  FL.A.- Application  has  been  made  to  the  Board  t 
County  Commissioners  by  L.  W.  Harvey  for  permission  to  erect  a  da' 
on  the  lower  Perdido  River  and  to  erect  a  large  hydroelectric  power  plir 
The  proposed  plant  will  furnish  electricity  in  Pcnsacola,  Mobile  and  otb( 
nearby  cities. 

JACKSON,  TENN.— The  Jackson  Ry.  &  Lt.  Co.  expects  to  bui: 
within  the  next  few  months  2  miles  of  new  street  railway  line  and  alf 
to  purchase  a  250'kw  rotary  converter  and  four  steel  cars.  John  Wiadoi 
is   general    superintendent. 

JEFFERSON  CITY,  TENN.— The  Jederson  City  Milling  &  EL  C 
expects  to  erect  withiir  the  next  four  months  a  S-miTe  transmission  hr 
for  three-phase  system;  also  to  purchase  a  75-kw.  three-phase.  6600-*o 
generator  and  a  100-hp  turbine  wheel   (possibly).     C.  A.  Bales  is  manage 

.MORRISTOWN.  TENN.— Bids  will  be  received  at  the  office  of  tl 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  unl 
Dec.  10.  for  construction,  complete,  including  mechanical  equiptner 
ititerior  lighting  fixtures  and  approaches,  of  the  United  States  post  oil' 
at  Morristown,  Tenn.  Drawings  and  specifications  may  be  obtained 
the  above  office  or  from  the  custodian  of  site  at  Morristown. 

BRIDGEPORT,    AL.\.— The    installation    o      an    electr'c  light    pUnI 
Bridgeport  is  under  consideration.     J.  W.  Adams,  of  Chattanooga,  Teni 
and  others  are  reported  to  be  inteiested  in  the  projecL 

HOLLENDALE,  MISS.— The  town  of  Hullendale  recently  ,<ur 
70-hp  boiler  and  expects  to  install  same  within  the  next  30  days,  i 
a  battery  of  two  boilers.     T.  H.   Russell  is  clerk. 

BEEBE.  ARK.— The  property  of  the  Beebe  Lt.  &  Pwr.  Co.  was  i 
purchased  by  .-V.  C.  Ward  at  a  receiver's  sale.     Mr.  Ward  proposes  to  I 
improvcmcnu  to  the  plant  and  eventually  move  the  plant  and  operaMJ",! 
connection  with  his  mach-^e  shop. 

MALVERN.  ARK. — The  Malvern   El.   Co.   expecu  to  erect  wid 
next    three   months   a    new   power   house   and   also   to   purchase  »  IW*'| 
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three-phase,  60-cycle,  2200-voIt  unit  (directly  connected),  with  switchboard 
and   75   meters.      T.    Edwards   is  manager. 

NEWPORT,  ARK. — Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washington,  D.  C,  until  Dec.  2.  for  the 
construction,  including  mechanical  equipment,  interior  lighting  fixtures  and 
approaches,  of  tlie  United  Sl;ites  pust  office,  in  Newport,  Ark.  Drawings 
and  specifications  may  he  obtained  at  the  above  office  or  from  the  custodian 
of  site  at  Newport.     O.  Wenderoth  is  supervising  architect. 

ARCADIA,  LA.— The  North  Louisiana  Lt.  &  Pwr.  Co.,  of  Arcadia,  is 
considering  two  or  three  propositions  in  regard  to  the  erection  of  high- 
tension  transmission  lines,  but  as  yet  nothing  definite  has  been  decided 
upon.     J.   B.   Herring  is  president  and  general   manager. 

FRANKLINTON,  LA.— The  plant  of  the  Franklinton  EI.  Lt.  &  Pwr.  Co. 
is  reported  to  have  been  purchased  by  T.  J.  Hood,  who,  it  is  said,  will 
enlarge  it. 

DURANT,  OKLA.— The  Durant  Ice  &  Lt.  Co.  expects  to  erect  within 
the  next  three  months  a  new  engine  house.  The  company  has  purchased 
and  expects  to  install  within  the  next  90  days  a  312-kva  Weslinghouse 
turbogenerator  with  Le  Blanc  condenser  and  switchboard.  W.  E.  Riddle 
is   cashier. 

BRENHAM,  TEX.— The  Brenham  Compress  Oil  &  Mfg.  Co.  expects 
to  erect  within  the  next  30  days  a  22-i-hp  Diesel  engine  directly  connected 
to  a  200-kva,  60-cycle,  2300-volt  Fort  Wayne  generator.  Equipment  has 
already  been  purchased.     James  C.   Kennedy  is  secretary. 

CANADIAN',  TEX.— The  Canadian  Wtr.,  Lt.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  six  months  about  50  meters.  J.  S.  Hood  is 
manager. 

GOLIlWAITE,  TEX.— The  Goldwaite  Lt.  &  Ice  Co.  expects  to  purchase 
within  the  next  few  months  a  25-hp  steam  enpine  and  a  15-kw  to  20-kw, 
220-volt  generator.     Edward  Geeslin  is  manager. 

MARSHALL,  TEX. — The  Marshall  El.  Co.,  it  is  reported,  is  contem- 
plating increasing  the  output  of  its  power  plant  I'rom  525  hp  to  725  hp. 
Fwo  boilers  of  -(00  hp  each   will  also  be  installed. 

SMITHVILLE,  TEX.— The  Smithville  El.  Lt.,  Wtr,  &  Pwr.  Co.  ex- 
pects to  jiurchase  within  the  next  three  months  a  complete  series  street- 
lighting  system,  consisting  of  about  50  lamps.  Emil  Buescher  is  owner 
snd  manager. 


Pacific  States 

EATONVII.LE,  WASH.— The  City  Council  has  decided  to  purchase 
electricity  from  the  Tacoma  municipal  electric  plant  in  preference  to  build- 
ing a  municipal  plant.  A  transmission  line  will  be  erected  from  La  Grande, 
bids  for  coni^truction  o:  which  will  be  received  until  Nov.  14  by  Charles 
C.  Bit'gs,  town  clerk. 

EDMONDS,  WASH.- The  Edmonds  El.  Lt.  &  Pwr.  Co.  has  been 
granted  a  franchise  to  erect  transmission  lines  in  Kings  County.  Work 
will  begin  at  once  on  the  erection  of  a  transmission  line  from  Edmonds  to 
Richmond  Beach  to  furnish  electricity  for  lamps  and  motors.  W.  U. 
Ammon  is  general  manager. 

NORTH  V.\KIMA,  WASH.— The  Pacific  Pwr.  &  Lt.  Co.,  of  North 
V'akima,  has  applied  to  the  County  Commissioners  for  a  franctiise  to  erect 
iind  maintain  a  3-mile  transmission  line  to  furnish  electricity  for  irriga- 
t:ion  and  power  purposes  in  the  vicinity  of  Zillah. 

i  PULLMAN,  WASH.— The  City  Council  has  decided  to  install  addi- 
lional  tungsten  lamps  in  the  down-town  districts,  including  Grand  Street, 
)lson  Street  and   Kamicken  Street  and  side  streets. 

'«  SEATTLE,  WASH.— A  resolution  has  been  adopted  by  the  City 
I'ouncil  appropriating  $1,250,000  for  the  installation  of  a  SOOO-kw  steam 
uxiliary    power    plant. 

SEATTLE,  WASH.— Permits  have  been  granted  by  Secretary  IIous- 
3n  to  the  Skagit  Pwr.  Co.  for  the  development  of  water  power  on  the 
kagit  and  Cascade  Rivers,  in  the  Washington  State  National  Forest.  It 
■  estimated  that  mure  than  50,000  hp  can  be_ developed. 
SPOKANE.  WASH.— Bids  will  be  received  until  Nov.  13  by  the  City 
Duncil  for  installation,  operation  and  maintenance  of  an  ornamental 
reet-lighting  curb  system  on  Riverside  .\venue  from  Division  Street  to 
'ashington  Street,  for  a  period  of  10  years  from  the  date  of  installation, 
lans  and  specifications  are  on  file  in  the  office  of  C.  M.  Eassett,  commis- 
jner  of  public  utilities. 

SUMAS.  WASH.— The  Board  of  County  Commissioners  has  granted 
le  Sumas  El.  Co.  a  franchise  to  erect  a  transmission  line  from  Sumas  to 
'erson. 

|COQUILLE,  ORE.— The  property  of  the  Coqnille  River  El.  Co.,  operat- 
\l  in  Coquille  and  Myrtle  Point,  Ore.,  has  been  taken  over  by  the 
fegon  Pwr.  Co.,  a  holding  company  of  H.  M.  Byllesby  &  Co.  The 
|,cgon  company  is  making  arrangements  to  establish  a  24-hour  service 
'A  is  now  constructing  a  new  steam  plant,  to  be  equipped  with  two  150- 
\  generators  driven  by  individual  engines.  One  unit  was  put  in  opera- 
•n  on  Oct.  27.  The  company  has  secured  contracts  for  street-lighting 
'  both  cities  and  has  completed  the  installation  of  a  series  system  in 
'luille  consisting  of  20  three-lamp  clusters  on  poles  and  62  single 
|ips  erected  on  brackets  throughout  the  residence  district.  A  similar 
'allation.  wifi  a  smaller  number  of  l:iinps.  is  being  installed  in  Myrtle 
*.nt,  a  General  Electric  constant  transformer  being  used  for  each 
*  em.      Electricity    is   supplied    in    Myrtle    Point    over   a    10-miIe,    single- 


phase  transmission  line.  This  line  will  shortly  be  rebuilt  and  changed  to 
a  three-phase  system.  A  new  distribution  system  will  be  installed  ii» 
Coquille  immediately  after  the  completion  of  the  Myrtle  Point  series 
system,  which  will  require  approximately  4  tons  of  copper  wire,  which  is 
being  furnished  by  Jolin  A.  Roebling's  Sons.  White  cedar  poles  will  be 
used  exclusively.     F.   E.   McKenna  is  manager. 

MEDFORD,  ORE.— The  California-Oregon  Pwr.  Co.,  of  Medford,  Ore., 
expects  to  purchase  within  the  next  three  months  fifty  2200-voIt  lightning 
arresters  and  50  electric  ranges.  H.  C.  Stoddard  is  division  superin- 
tendent 

NEWPORT,  ORE.— The  Yaquina  El.  Co.,  of  Newport,  expects  to 
purchase  within  the  next  eight  months  transformers  and  meters  as  re- 
quired by  new  business:  also  some  flatirons.  George  Blanchard  is  man- 
ager. 

PORTLAND,  ORE.— The  light  comnnttec  of  the  City  Council  has  an- 
nounced that  660  electric  arc  lamps  will  be  installed  in  various  parts  of 
the  city  during  the  coming  year. 

STOCKTON,  CAL.— The  Western  States  Gas  &  El.  Co.  of  California, 
of  Stockton,  expects  to  purchase  within  the  next  12  months  material  and 
apparatus  for  distribution  system  as  needed  for  ordinary  extensions,  also 
material  for  22  blocks  of  underground  construction.  Samuel  Kahn  is 
vice-president   and   general   manager. 

WILLITS,  CAL.— The  Willits  Wtr.  &  Pwr.  Co.  expects  to  instaU 
within  the  next  month  one  100  kw  General  Electric  generator.  J.  W. 
Heap  is  superintendent. 

MULLEN,  IDAHO.— The  City  Council  has  decided  to  replace  the  arc 
lamps  on  Main  Street  to  the  city  limits  east  with  tungsten  lamps;  all 
other  streets  throughout  the  city  will  also  be  lighted  with  tungsen  lamps. 
The  Hunter  Mining  Co.  contemplates  extending  the  new  lighting  system 
from  the  city  limits  to  its  properties. 

POCATELLO,  IDAHO.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Dec.  11.  for  construction,  complete,  including  mechanical  equipment 
and  ligliling  fixtures,  of  the  United  States  post  office  and  court  house  at 
Pccatello.  Drawings  and  specifications  may  be  obtained  from  the  above 
oflice  or  from  the  custodian  of  site  at  Pocatello.  O.  Wenderoth  is  super- 
vising  architect. 

OGDEN,  UTAH.— The  power  plant  of  the  Utah  Ry.  &  Lt.  Co.  was 
badly  damaged  by  the  breaking  of  a  large  valve  controlling  the  water 
flow,  causing  a  loss  of  from  $50,000  lo  $100,000. 

SALT  LAKE  CITY,  UTAH.— Application  has  been  filed  with  the  state 
engineer  by  George  H.  Barnhart  (an  Eastern  capitalist),  requesting  the 
use  of  150  cu.  ft.  of  water  per  second,  to  be  diverted  from  the  Uinta 
River  in  Wasatch  County.  The  application  slates  that  the  water  is  to  be 
used  for  power  purposes  and  that  the  length  of  the  diverting  channel 
will  be  15  miles.     E.  C.  Lackner,  local  attorney,  filed  the  application. 

JEROME,  ARIZ.— The  United  Verde  Copper  and  Upper  Verde  Public 
Utility  Co.,  of  Jerome,  expects  to  install  within  the  next  six  months  a 
1500kw  Allis-Chalmers  turbine,  with  complete  switchboard  equipment; 
also  to  purcliase  equipment  or  the  installation  of  an  entire  distribution 
system  for  a  town  of  2000  inhabitants.     T.  C.  Roberts  is  chief  engineer. 

CASPER,  WYO. — The  L.  L.  Nunn  Co.,  which  was  recently  granted  a 
franchise  to  furnish  electricity  in  Casper,  is  reported  to  have  taken  an 
option  on  the  Boysen  dam  and  power  iilant,  on  the  Big  Horn  River,  100 
miles  west  of  Casper.  The  purchase  price  is  said  to  be  $4,000,000.  If 
the  deal  goes  through,  a  transmission  line  will  be  erected  to  Casper. 


Canada 

CALGARY,  ALTA.— Bids  will  be  received  until  Nov.  16  by  J.  J.  Miller, 
city  clerk,  for  furnishing  cne  lOCOkw  synchronous  motor-generator  and 
exciter  set. 

CALGARY,  ALTA.— The  City  Council  has  entered  into  an  agreement 
with  the  Calfary  Pwr.  Co.  to  purchase  5000  hp  per  year  for  a  period  of 
five  years  at  $26  per  hp  per  year. 

WINNIPEG,  MAN.— The  Winnipeg  EI.  Ry.  Co.  has  secured  the  Great 
Falls  Pwr.  Co.'s  water  rights  on  the  Winnipeg  River,  situated  midway 
between  I  ac  du  Bonnet  (the  site  of  the  company's  present  i>lant)  and 
the  mouth  of  the  river. 

NEWCASTLE,  N.  B. — The  corporation  of  Newcastle  is  considering  the 
establishment  of  a  24-hour  service.  The  inauguration  o.  a  day  service  will 
necessitate  the  installation  of  an  additional  generator  and  engine  at  the 
power  house. 

BROUGHTON,  N.  S.— The  Cape  Breton  Coal,  Iron  &  Ry.  Co.  is  con- 
templating installing  electrical  equipment  in  its  collieries.  Two  units  of 
1000  kw  each  will  be  installed.     C.  J.  Coll  is  general  manager. 

BROCKVILLE,  ONT.— The  Town  Council  has  passed  a  by-law  author- 
izing a  further  expenditure  of  $69,000  for  improvements  to  the  light  and 
power  department. 

SANDWICH,  ONT.— Arrangements  have  been  made  between  the  Essex 
County  Lt.  Si  Pwr.  Co.,  of  Windsor,  and  the  Canadian  Salt  Co.,  of  Sand- 
wich, whereby  the  former  will  purchase  steam  power  from  the  latter.  A 
new  7 15-kw  steam  turbine  will  soon  be  installed  in  the  plant  of  the  Essex 
County  Lt.  &  Pwr.  Co.  in  Sandwich. 
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Si',  t  ATHARINES,  ONT.— The  Hydroelectric  Power  ComniiMion 
liRs  submitted  estimates  to  the  Grantham  Council  to  furnish  electricity  to 
Grantham  Township.  A  by-law  will  soon  be  submitted  to  the  voters. 
Other  townships  in  Lincoln  Conniy  will  soon  apply  to  the  commission 
for   electrical   service. 

YORK,  ONT.— The  Township  Council  will  apply  (or  an  order-in^ouncil 
Kiving  it  authority  to  enter  into  a  temporary  agreement  with  a  private 
company  to  provide  street-lighting  service  in  the  districts  on  the  outskirts 
of  the  city.  The  Hydro-Electric  Power  Commission,  finding  that  the  busi- 
ness was  not  profitable  at  present,  is  unwilling  to  carry  out  the  agree- 
ment to  furnish  electrical  service  for  these  districts.  The  Council  pro- 
poses to  enter  into  an  agreement  with  a  private  company,  with  a  provision 
that  the  Hydro-Electric  Commission  may  take  over  the  system  when  the 
population  is  sufficient  to  make  the  business  profitable. 

OUTLOOK,  SASK.— A  by-law  will  be  submitted  to  the  ratepayers 
authorizing  an  expenditure  of  $10,500  for  extensions  and  improvements  to 
the  electric-light  plant 


Miscellaneous 

KETCHIKAN,  ALASKA.— The  Citizens'  Lt.,  Pwr.  &  Wtr.  Co.,  of 
Ketchikan,  is  installing  a '  lOOD-hp  McCormick  (Francis  type)  turbine 
lirectly  connected  to  a  600-kva,  two-phase,  2300-volt  Westinghouse  gen- 
erator (second  unit).     J.  C.  Barber  is  president. 

P.^N.SMA. — Bids  will  be  received  by  Major  F.  C.  Boggs,  general  pur- 
chasing officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Nov.  22  for  transformers,  switchboards,  motor-generator  sets  and  miscel- 
laneous electrical  apparatus,  as  per  circular  No.  806.  For  further  details 
sec  proposal  columns. 

I'.WAM.A. — Bids    will    he    received    at    the    office    of    the    general    pur- 


chasing officer.  Isthmian  Canal  Commission.  Washington,  1>.  C,  until 
Nov.  14,  for  furnishing  window  frames  and  sashes  for  hydroelectric  sia 
lion  and  varnished<ambric,  lead  covered  cables.  Blanks  and  general  in 
formation  relating  to  this  circular  (No.  805)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assistant  purchasing  agents,  2-)  Slate 
Street,  New  Vork,  N.  Y.;  614  Whitney-Central  Building,  New  Orlean*. 
La.,  and  1086  North  Point  Street.  San  Francisco.  CaJ.  Major  F  C. 
Bogg.s  is  general  purchasing  officer. 


New  Incorporations 

DUNCOMUl-:,  lA— The  Duntoml.c  I.t.  &  r«r.  Co.  has  been  inr  r 
porated  with  a  capital  stock  of  $10,000.  The  officers  of  the  company  ar. 
W.  J.  Wagner,  president:  J.  T.  Claussen,  vice-president;  D.  Mariclc,  se-  •■ 
tary,  and   Elias  Nelson,   treasurer,  all   of  Duncombc. 

TOMPKINSVILLE,  KY.— The  Tompkinsville  El.  Lt.  &  Ice  Co.  ha- 
been  incorporated  with  a  capital  stock  of  $3,000  by  John  Brown,  fl 
Brown   and  O.   Brown,  all   of  Tompkinsville. 

LUTCHER.  I.A.— The  Luicher  Ice  &  Lt.  Co.  has  been  granted  a  chr, 
ter  with  a  capital   stock  of  $25,000   to  generate  and  distribute  electrici' 
for  lamps  and  motors  and  to  manufacture  and  sell  ice.     R.  J.   Younger  i> 
president  and  J.  A.  Daspit  secretary. 

BIRD  ISLAND.  MINN.— The  Renville  County  El.  Co.  has  been  incor 
porated  with  a  capital  stock  of  $50,000  to  furnish  electricity  for  lamp*, 
heat  and  motors;  also  to  furnish  steam  for  heating  and  power  purposes. 
The  incorporators  are:  H.  B.  Rutledge,  B.  F.  .Allen,  of  Glencoe:  W.  R. 
Rutledge,  of  Howard  Lake:  .\.  T.  Richardson,  of  Bird  Island,  and  A.  M 
Ericson.  of  Hector. 


Weekly  Record  of  Electrical  Patents 


UNITED    STATES    P.-\TENTS    ISSUED    OCT.    28.    1913. 
[Prepared  by  Robert   Starr   .\llyn,    16  Exchange  Place.   New   York.] 

1,076,672.  VAPOR  RECTIFIER  FOR  HIGH. POTENTIAL  CIRCUITS; 
J.  Le  R.  Hayden,  Schenectady,  N.  Y.  .App.  filed  June  16,  1905. 
Avoids  "striking  hack"  or  arcing  by  preventing  excessive  heat  at  the 
anode. 

1,076.754.  SAFETY  APPLIANCE  FOR  ELECTRICAL  INSTALLA- 
TIONS; W.  F.  Force,  Flatbush.  N.  Y.  App.  filed  Jan.  24,  1912.  To 
prevent  unauthorized  substitution  of  fuse  strips  of  different  capacity 
from  those  intended  to  be  used. 

1.076.788.  TROLLEY;  J.  J.  Sabo,  Pittsburgh.  Pa.  App.  filed  Aug.  19, 
1912.     Has  pivoted  upstanding  finder  fingers. 

1.076.789.  PRIMARY  BATTERY;  A.  L.  Saltzman,  East  Orange,  N.  J. 
App.  filed  Feb.  10,  1911.  Battery  elements  supported  from  the  cover 
by  a  single  frame. 

1,076.858.     ELECTRIC   HEATER;   W.    S.    Andrews,    Schenectady.   N.    Y. 

App.    filed    June    12.    1908.      .Metallic    heating    element    wound    on    a 

quartz  rod  inclosed  within  a  quartz  tube. 
1.076.870.     CONDUIT    FISH  WIRE    MACHINE:    B.    Dahl.    Minneapolis. 

Minn.      App.   filed  June    15,    1912.     Wire  is   fed  by  a   rcvoluble  disk 

having  a  spiral  groove  in  which  the  wire  is  laid. 


& 


S^. 


Sheave,  and   Electromagnetic 


1.076.873.  MANUFACTURE  OF  INCANDESCENT  FILAMENTS;  G. 
Dobkevitch,  Paris,  France.  App.  filed  July  7,  1909.  Heats  metal- 
liferous decarbonized  filament  to  a  white  heat  in  an  atmosphere  of 
hydrogen  and  ammonia. 

1.076.884.  VAPOR  RECTIFIER  FOR  HIGH  POTENTIAL  CIR- 
CUITS; J.  L.  R.  Hayden.  Schenectady,  N.  Y.  App.  filed  Oct.  25, 
1905.  Decreases  arcing  between  the  anodes  by  locally  cooling  the 
cathode. 

1,076.887.  ELECTRIC  MELTING  FURNACE;  L.  E.  Howard.  La 
r.r.ingc.  111.  .App.  filed  Feb.  6.  1909.  Secondary  of  the  induction 
coil  consists  of  a  fused  portion  of  the  bath  within  the  furnace  basin 
and  unfused  conductor  outside  of  and  below  the  basin. 

1.076.896.  ELECTRIC  SIGNALING  SYSTEM;  C.  E.  Lee.  Chicago. 
III.  App.  hied  Jan.  24,  1913.  Calls  parties  wanted  at  telephone  by  a 
sipnal  sounded  simullaneouslv  at  a  plurality  of  locations  in  the  estab- 
lishment. 


1.076.907.  LOCK  ATTACII.MENT  FOR  SNAP-SWITCHES:  C. 
Piatt,  Bridgeport,  Conn.  App.  filed  Feb.  12,  1913.  Key-oper 
switch;  guard  with  points  prevents  unauthorized  person  from  tun 
switch  spindle. 

1.076.908.  ANTISEPTIC  PROTECTOR  FOR  MOUTHPIECES: 
Porter  and  R.  J.  Osborne.  San  Francisco,  Cal.  .Vrp.  filed  Ju 
1913.     Antiseptic  pad  supjiorted  on  telephone  mouthpiece. 

1,076.927.     BATTERY    HOLDER;    G.    N.    Waterbury,    Jr., 

I).   C.     .\pp.    hied    Dec.    7.    1911.      Holder   for  dry  cells,  with 
connectors  between  cells. 

1,076.944.     TELEGRAPHIC     PERFORATING     RECEIVER:     H. 
Copenhagen,   Denmark.     App.  filed  Nov.  3,   1911.     Constantly 
motor    and    signal-controlled    devices   act    together   to   actuate  a 
perforator. 

1,076.949.  VALVE  TUBE:  E.  W.  Caldwell.  New  York.  N.  Y. 
filed  April  19,  1912.     Self-regulating  Villard  type  valve  tube. 

1.076.990.     TELEPHONE   SYSTEM:    C.    W.   McGonigle.    Algona, 
App.  filed  July   15,   1913.      Provides  for  concurrent  conversations! 
a   single   main    line   and   insures   remote   instruments   receiving  as  ] 
tinct   communications   as    nearer   instruments. 

1,077,018.  TROLLEY:  S.  G.  Valles,  Havana.  Cuba.  App.  filed  Ap 
1913.  Brushes  at  sides  of  wheel  have  their  ends  clamped  in  a  1 
midal  recess  in  end  of  trolley  pole. 

1.077.024.  AUTOMATIC  ELECTRIC  REGULATOR:  P.  Werner  Sr? 
E.  Juillard.  Geneva,  Switzerland.  .App.  filed  Sept.  8.  1910.  Utilur 
liquid  under   pressure  to  actuate  an  electric  regulator. 

1,077.038.  AUTOMATIC  CONTROI  IJNG  DEVICE  FOR  ELE( 
TRICALLV  HEATED  APPARATUS.  E.  W.  Brawner,  August. 
Ga.     App.  filed  June  30,   1911.     For  incubators  and  the  like. 

1.077,140.  SUBMARINE  CABLE:  F.  Tacob,  Westcombe  Park.  EngUrt 
.App.  filed  .April  30.  1912.  Provided  with  artificial  self-induction  loa 
and  with  insulation  composed  of  balata  closely  surrounding  each  cor 
duclor. 

1.077.147.  TROLLEY  WHEEL  OR  SHEAVE:  A.  E.  Lineburg,  Wilke- 
Barre,  Pa.  App.  filed  Feb.  26,  1913.  Flanges  of  wheel  formed  wii 
inwardly  extending'  projections. 

I  077.163.  MEANS  FOR  PROTECTING  ELECTRIC  CIRCUITS  FRO' 
EXCESSIVE  RISES  IN  PRESSURE  AND  SIMILAR  DISTLRI 
ANCES;  R.  RCidenberg,  Charlottenburg.  Germany.  App.  filed  Marc 
14,  1913.  Concentrated  inductance  and  a  resistance  in  parallel  in  oji 
side  of  the  line  and  a  concentrated  capacity  connected  bctueen  tb 
two  sides. 

1.077,175.  STOR.-SGE-B.ATTERV  POWER  AND  CHARGING  EQUH 
MENT;  C.  H.  Thordarson.  Chicago,  111.  App.  filed  June  27,  191' 
Plurality  of  storage  batteries  alternately  switches  from  and  to  tt 
charging  and  load  circuits. 

1.077.179.  ELECTROMAGNETIC  MOTOR;  A.  I.  V.  Wilson,  Allant 
Ga.  .App.  filed  Aug.  18,  1910.  Electromagnet  for  stator  and  persi 
nent   magnet   for   rotor. 

1.077.185.     PARTY-LINE   SYSTEM    FOR   AUTOMATIC  TEl.rril"^ 
EXCHANGES:    F.    .AldendoriT,    Antwerp,    Belgium.      App.    1  If!   ' 
22.   1912.     Selective  ringing  current  applied  to  a  party  line  by  nnci: 
current    selectors    independent    of    the    connectors    or    final    seltcti 
which  establish  the  connection  with  the  wanted  line. 

1.077.219.     THERMAL    GENERATOR;    W.    W.    Coblemz.    Washinr" 
D.    C.      App.    filed    Aug.    8,    1913.      Thermal    elements   embedded     , 
cementitious   material  and   joined   together   on   both   sides  of  sua  *^ 
terial  with  heat-absorbijig  material  surrounding  one  set  of  JU" 
(Dedicated  to  the  pulfic.) 

1.077.225.     TELEPHONE-SYSTEM    STATION    INSTRUMENT;  K^ 
Keith,  Hinsdale,  111.     App.  filed  Dec.  10,  1909.     Transmitter,  r 
ami  calling  mechanism  all  embodied  in  one  unitary  portable  str 
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Commission  as  At    the    request    of    Governor    Ralston 

Arbitrator  of   Indiana,   the   Public   Service    Com- 

mission of  that  State  is  acting  as  a 
board  of  arbitration  to  settle  differences  between  the  In- 
dianapolis Traction  &  Terminal  Company  and  its  striking 
employees.  It  is  reported  that  before  the  commission  de- 
cided to  act  the  company  was  forced  to  consent  to  arbitra- 
tion as  a  method  of  settlement.  This  is  an  astonishing 
procedure.  Nothing  in  the  law  provides  that  the  commis- 
sion shall  arbitrate  labor  difficulties.  Everything  in  the 
spirit  of  public  service  commission  regulation  is  rigidly  op- 
posed to  such  an  act  on  the  part  of  a  body  of  this  character. 
We  are  not  discussing  the  question  of  whether  the  com- 
pany should  have  been  forced  to  arbitrate.  Perhaps  that 
seemed  to  the  public  authorities  to  be  the  only  possible 
method  of  settlement  of  a  disastrous  and  murderous  strike. 
The  Public  Service  Commission,  however,  was  not  the 
one  to  force  it.  Its  duties  with  respect  to  the  companies 
are  definitely  and  clearly  set  forth  in  the  law.  It  can  do 
no  higher  service  to  the  State  than  to  administer  the  law 
so  as  to  assure  a  reasonable  policy  on  the  part  of  the 
corporation  and  the  public  toward  each  other  in  regard  to 
matters  over  which  it  has  jurisdiction.  When  it  goes  be- 
yond those  matters  and  takes  upon  itself  the  painful  task 
of  arbitration  in  a  case  like  this  it  opens  the  way  to  an 
ilarming  loss  of  prestige.  Such  arbitration  seldom  gives 
satisfaction  to  both  parties.  We  hope  that  the  Indiana 
':ommission,  which  may  have  gone  into  the  arbitration  with- 
'^ut  a  full  realization  of  all  that  it  meant,  will  conduct  itself 
?o  creditably  as  to  disarm  criticism.  The  precedent  vifhich 
it  has  set  is  one  that  should  be  avoided  by  other  commis- 
pns. 

'ieyelopments  Near  The  hydroelectric  development  of  the 
jhattanooga  Chattanooga  &  Tennessee  River  Power 

l''  Company,  built  by  the  late  A.  N.  Brady, 

jit  which  he  never  saw,  was  placed  in  operation  on  Thurs- 
jiy  of  this  week  with  appropriate  ceremonies.  Erected  at 
Icost  of  approximately  $9,000,000,  the  station  has  the  dis- 
;JCtion  of  being  the  largest  single  hydroelectric  plant  in 
je  South.  The  lock  which  forms  part  of  the  dam  is  also 
}i  largest  single-lift  lock  in  the  country,  and  it  is  hoped 
lit  owing  to  the  improvements  in  the  river  thus  secured 
liportant  water  traffic  will  be  inaugurated  between  Chat- 
tjiooga  and  the  sea.  Certainly  the  government  has  spent 
^  enormous  amount  of  money  on  improvements  in  the 
Tinnessee  River  in  addition  to  that  which  was  spent  at 
f'iles  Bar  by  Mr.  Brady  for  the  sake  of  enabling  a  few 
"'is  to  reach  Chattanooga  from  the  Mississippi  and  the 
Mf.  Great  as  are  the  advantages  to  Chattanooga  from 
"   dual  enterprise,  it  is  unfortunate  that  the  station  is 


without  appreciable  load,  and  it  will  be  a  long  while  before 
anything  is  realized  on  the  investment.  An  immense 
amount  of  time  and  money  was  consumed  in  erecting  the 
dam  and  station  owing  to  fissures  in  the  rock  on  which 
they  are  built.  At  the  time  work  was  started  there  was  an 
excellent  market  for  the  energy.  Meanwhile,  however, 
the  first  hydroelectric  development  of  the  Tennessee  Power 
Company  on  the  Ocoee  River  was  begun  and  completed 
and  the  second  development  also  completed.  The  trans- 
mission lines  of  the  latter  company  extend  now  as  far  south 
as  Rome,  Ga.,  and  supply  energy  to  Cleveland,  Knoxville, 
Nashville  and  Chattanooga,  Tenn.,  and  other  cities  in  the 
immediate  vicinity.  In  other  words,  while  the  Hales  Bar 
station  was  being  built  the  cream  of  the  business  was  taken 
by  the  Tennessee  Power  Company,  owned  by  E.  W.  Clark 
&  Company,  of  Philadelphia,  and  Hodenpyl,  Hardy  & 
Company,  of  New  York  City.  There  is  still,  however,  a 
vast  quantity  of  smoke  and  .=oot  in  Chattanooga,  so  that 
the  market  for  electricity  is  by  no  means  saturated.  It  would 
not  be  surprising,  therefore,  in  view  of  the  great  hydro- 
electrical  developments  at  its  doors,  if  Chattanooga  should 
become  the  electric  city  of  the  South. 


Patent 
Litigation 


Probably  there  are  few  better  examples 
of  the  intricacies  and  vicissitudes  of 
patent  litigation,  not  to  mention  the 
huge  burden  of  expense,  than  the  last  decision  in  the  sus- 
pension insulator  case,  given  on  another  page.  Taking  the 
case  in  abstract,  one  inventor  conceived  a  patentable  idea 
and  procured  a  patent  in  the  usual  way,  proceeding  there- 
after to  use  the  patent  for  commercial  gain  in  an  estab- 
lished business.  The  Patent  Office  some  time  afterward 
announced  that  the  patent  was  "inadvertently"  issued  and 
declared  interference  with  a  prior  application  for  a  patent 
not  then  issued.  Here  it  may  be  observed  that,  under 
present  procedure,  applications  may  be  kept  dangling  in 
the  office  for  years,  if  desired,  and  such  practices  are  some- 
times resorted  to  as  a  dragnet  to  catch  possible  competitors 
and  involve  them  in  litigation.  By  the  same  means  the  life 
of  the  inventor's  (or  his  assignee's)  monopoly  is  extended. 
Then  the  examiner  of  interferences,  after  due  hearings 
and  proceedings,  all  expensive  for  the  inventor,  decided  in 
this  case  that  the  earlier  applicant  was  the  prior  inventor. 
This  decision  was  appealed  to  the  board  of  examiners,  and 
ihe  first  decision  affirmed.  Subsequently  the  two  inventors 
appealed  in  turn  to  the  Patent  Commissioner,  the  Court  of 
Appeals  of  the  District  of  Columbia,  the  United  States  Dis- 
trict Court  and  the  United  States  Court  of  Appeals,  and 
possibly  the  case  will  finally  go  to  the  Supreme  Court. 
A   better  argument    for   a   single   court   of   patent   appeals 
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with  considerable  cutting  out  of  intermediate  appeals  in  the 
Patent  Office,  could  hardly  be  imagined.  The  obvious  ad- 
vantages of  such  a  court  in  curing  existing  abuses  have 
been  widely  extolled,  even  by  those  who  hold  that  patent 
reform  as  a  whole  has  no  ground  to  stand  upon.  This,  of 
course,  is  only  one  of  the  fragments  in  a  situation  which 
needs  the  prolonged  and  careful  study  of  the  ablest  body 
of  disinterested,  high-minded  men  which  can  be  drawn  to- 
gether. The  signs  are  not  wanting  that  when  Congress 
ne-xt  convenes  in  regular  session  the  champions  of  patent 
reform  will  be  able  to  accomplish  something. 


even  although  they  can  be  explained  only  imperfectly. 
Later  on  the  mathematical  treatment  will  doubtless  become 
simplified  to  meet  the  statistical  requirements. 


Wave-Form  in  Surges 

Tiie  general  laws  of  the  growth  and  decay  of  electric 
currents  in  conductors  are  now  fairly  simple  in  their  out- 
lines, which  means  that  these  outlines  are  fairly  well  under- 
stood. The  detail  of  these  laws  is,  however,  still  enshrouded 
in  abstract  lengthy  and  non-arithmetical  mathematics,  which 
means  that  this  detail  is  not  yet  fully  understood.  A  pon- 
derous equation  is  ordinarily  a  cloak  for  the  safer  protection 
of  ignorance,  although  it  may  have  been  fairly  arrived  at 
and  may  honestly  represent  the  best  existing  human  knowl- 
edge on  the  subject. 

It  is  now  generally  admitted  that  when  an  electric  circuit 
is  closed  to  an  electromotive  force  of  any  assigned  type  an 
electric  wave  runs  out  into  space,  permeating  the  insulating 
medium,  but  guided  by  the  conductor  of  the  circuit.  The 
wave  advances  through  the  insulating  medium  at  the  "light 
velocity"  of  that  medium  and  undergoes  reflections  or  re- 
fractions at  discontinuities  either  in  the  medium  or  in  the 
conductor.  The  initial  electric  disturbance  is  propagated 
through  the  insulator,  while  the  final  steady  transmission  of 
electricity  is  propagated  through  the  conductor.  The  entire 
set  of  phenomena,  in  insulator  and  conductor  combined,  is 
called  an  electric  current. 

The  propagation  of  electric  disturbance  through  the  in- 
sulating medium  is  subject  to  laws  of  wave  motion  in  an 
elastic  medium.  It  was  worked  out  mathematically  by  Max- 
well, and  experimentally  by  Hertz.  The  steady  process  of 
current  flow,  or  the  handing  on  of  electric  charges  from 
point  to  point  along  a  circuit,  apparently  involves  move- 
ments of  electrons  in  conducting  material  and  follows  the 
law  of  Ohm.  But  the  moment  a  steady  current  is  inter- 
rupted by  opening  a  switch,  or,  going  further,  the  moment 
a  current  is  changed  suddenly  from  one  steady  strength  to 
another,  electric  wave  disturbances  are  propagated  over  the 
circuit  through  the  surrounding  dielectric.  Under  very 
simple  conditions,  these  waves  may  be  computed  with  ease, 
but  under  the  varying  conditions  that  occur  in  practice  they 
are  so  complex  that  they  elude  all  known  quantitative 
methods.  A  long  article  on  overvoltage  surge  wave-forms 
by  Dr.  P.  M.  Verhoeckx  has  recently  appeared  in  Elektro- 
technik  und  Maschiiicnbau.  The  mathematical  theory  of  the 
wave  transmission  is  there  developed  in  studious  but  some- 
what forbidding  form.  It  shows  that,  even  in  comparatively 
simple  cases,  a  complete  solution  of  the  problem  is  very 
difiicult  to  secure.  What  is  most  needed  is  experimental 
development  of  the  subject  under  definite,  fairly  simple  con- 
ditions, whereby  statistics  may  be  obtained  and  accumulated, 


Swiss  Single-Phase  Locomotives 

The   latest   locomotives   built    lor   the   Loetschberg   liiv  . 
opened  early  this  summer,  are  among  the  most  powcrfi: 
if   not    actually   the   most   powerful,   locomotives   utilizi: 
single-phase  energy.    The  detailed  description  elsewhere  in 
our  colunms  gives  a  good  idea  of  the  characteristics  of 
the  machines  and  the  particular   features  of  construction 
that  have  been  introduced  to  meet  the  difficulties  of  the 
service.     The   Loetschberg  system   is  operated   by   single- 
phase  energy  at  15  cycles  per  second,  and  the  working  con- 
ductors carry  15,000  volts.     The  locomotives  take  cnerL" 
from  the  line  by  two  pantograph  trolleys,  which,  it  may  ' 
added,  work  with  the  utmost  smoothness.    The  heavy  ser 
ice,  with  express  trains  operating  over  grades  exceeding:  - 
per  cent,   requires  a   large   machine   and   each   locomotive, 
actually  weighs  107  metric  tons. 

Perhaps  the  most  striking  feature  of  the  locomotive 
the  rather  remarkable  mechanical  drive.  The  whole  m; 
chine,  which  is  some  52  ft.  in  over-all  length,  is  providi 
with  five  pairs  of  coupled  drivers  and  a  pony  axle  ar. 
wheels  at  each  end  in  addition.  The  two  large  motors  ; 
furnish  the  2500  rated  hp  required  are  placed  side  by  si'; 
in  the  center  of  the  locomotive,  the  transformers  and  switr 
gear  being  at  each  end.  Each  of  the  motors  drives  throuL 
helical  gearing  a  crank  shaft,  and  the  two  crank  shaft 
each  counterbalanced,  are  connected  to  each  other  and  ; 
the  crank  pin  of  the  center  driving  wheels  by  means  of 
triangular  steel  truss  which  serves  as  a  connecting  ro' 
The  two  motors  therefore  pull  together  on  the  central  xx.1 
ordinary  external  connecting  rods  uniting  this  central  pai 
with  the  other  four  pairs  of  driving  wheels.  Similar  dri\ 
ing  wheel  connections  are  to  be  found  on  the  Sondric 
Lecco  line  in  Italy,  and  while  they  certainly  look  queer  t 
the  casual  observer,  they  seem  to  function  admirably. 

The  lateral  flexibility  required  on  the  Loetschberg  lin 
which  has  some  fairly  sharp  curves,  is  provided  in  an  ui 
usual  way.  Obviously  the  particular  nature  of  the  connec 
ing  gear  forbids  anything  like  true  articulation,  and  heni 
the  freedom  of  motion  is  obtained  by  giving  liberal  en' 
play  to  the  center,  driving  axle  and  to  the  two  end  drivii 
axles,  the  intermediate  pair  of  axles  having  little  or  no  pi; 
and  the  pony  axles  having  even  more  than  the  drivii 
axles  adjacent  to  them.  It  is  apparent  that  the  arrang 
ment  is  in  effect  an  articulation  as  regards  the  drivii 
axles,  the  center  axle  and  end  axles  virtually  pivoting  abo 
the  intermediate  one  by  reason  of  the  end-play.  ElectnJ 
ally,  although  the  two  motors  are  coupled  together,  ea''| 
half  of  the  equipment  is  independent  so  that  the  locoinoti ' 
can  be  driven  by  one  motor  if  necessarv.  \ 

The  motors  themselves  are   of  the  compensated  seri|| 
interpole  construction,  with  sixteen  poles  and  wound  lof  i 
maximum  emf  of  590  volts.     The  power-factor  at  noTf 
speeds  is  about  95  per  cent,  and  the  efficiency  from  troUJi 
to  rim  of  driving  wheel  runs  as  high  as  88  per  centt^ljl 
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ximum  drawbar  pull  of  the  locomotive  is  about  40,000 
and  its  full-load  drawbar  pull  about  30,000.  The  motors 
their  work  well  and  the  operation  is  reported  to  be 
ctically  sparkless  and  altogether  satisfactory.  Of  course, 
severest  test  of  such  motors  is  during  the  period  of 
eleration  when  the  maximum  heating  occurs.  On  the 
ole,  the  performance  seems  to  be  highly  successful.  It 
iltogether  the  most  spectacular  main  line  electric  railway 
lipment  in  Europe,  and  the  results  obtained  with  it  are 
:h  as  to  give  much  encouragement  to  trunk  line  elec- 
ication. 


Effective  Reactance  and  Resistance 

rhe  article  by  Mr.  Waldo  V.  Lyon  which  appears  on 
je  1006  draws  attention  to  certain  conditions  in  alternat- 
;-current  circuits  not  generally  recognized  but  of  con- 
erable  practical  importance.  When  a  sinusoidal  emf 
s  upon  a  simple  circuit  of  resistance  and  inductance, 
:h  no  losses  except  simple  joulean  losses  in  the  conductor, 
;  apparent  resistance  of  the  conductor,  as  judged  from  its 
pedance,  is  known  to  be  substantially  equal  to  the  re- 
tance  as  measured  by  continuous  current.  This,  at 
St,  is  the  practical  condition  when  the  frequency  of  the 
ernating  current  is,  say,  less  than  100  cycles  per  second, 
such  as  is  used  in  ordinary  industrial  distribution  cir- 
ts.  When  the  frequency  of  the  current  runs  into  the 
ephonic  range,  then  it  is  well  known  that,  even  when  no 
•e  losses  occur,  the  change  in  current  density  over  the 
)SS-section  of  the  conductor,  commonly  referred  to  as  the 
:in  effect,"  causes  the  apparent  resistance  of  the  con- 
:tor,  as  judged  from  its  impedance,  to  exceed  that  en- 
jntered  by  continuous  currents.  The  effect  is  very 
rked  at  radio  frequencies.  For  this  reason  the  author 
ifines  his  attention  to  alternating  currents  of  industrial 
1'  frequency. 

|t  is  further  shown  that  when  core  losses  occur,  whether 
ly  are  due  to  hysteresis  or  to  eddy  currents  in  the  core, 
ly  invariably  tend  to  advance  the  phase  of  the  current  in 
1  circuit,  thus  bringing  the  impressed  emf  and  current 
Be  nearly  into  phase.  They  also  tend  to  increase  the 
ifirent  resistance  with  respect  to  the  continuous-current 
■fitance  and  to  diminish  the  apparent  reactance  with  re- 
'Pt  to  the  actual  reactance.  The  only  essential  differ- 
■f^  in  this  respect  between  hysteretic  loss  and  eddy- 
:uient  loss  in  the  core  lies  in  the  fact  that  the  former  in- 
'0,58  distortion  in  the  current,  especially  by  the  develop- 
ft  of  a  powerful  triple-frequency  harmonic  component 
Jfurrent,  whereas  the  latter  does  not  involve  distortion. 
It  ;  shown,  moreover,  that  the  increase  in  apparent  resist- 
inc  is  greatest  when  the  angle  of  core-loss  advance 
"Dints  to  45  deg. — a  fact  not  generally  known. 

■though  the  author  considers  only  reactance  coils  and 
aoe  not  specifically  refer  to  secondary  circuits,  yet,  by 
"np-.ation,  such  secondary  circuits  are  involved  with  eddy- 
^T'lt  losses,  and  the  reasoning  applies  to  transformers  in 
85n<al,  as  well  as  to  reactance  coils.  The  final  vector  dia- 
grarmight,  therefore,  be  considered  as  applying  to  trans- 
lornrs  under  load,  except  that  the  component  of  eddy- 
•^""■f  t  loss  would  have  to  be  made  capable  of  some  range 
Pt^  pise  variation,   in   order   to   include    secondarv-circuit 


loads.  The  relation  pointed  out,  that  the  angle  of  core- 
loss  advance  has  for  its  tangent  the  increase  in  apparent 
resistance  divided  by  the  apparent  reactance,  is  a  useful 
one.  Strictly  speaking,  of  course,  it  applies  rigidly  only  to 
sinusoidal  currents.  Although  the  concept  of  equivalent 
sinusoidal  currents  may  be  used  with  advantage  when  the 
distortion  is  small,  it  is  well  known  that  it  may  break  down 
completely  when  the  distortion  is  great. 


Industrial  Lighting: 

Mr.  Ward  Harrison's  article  in  this  issue  on  lighting  will 
serve  as  an  admirable  guide  to  those  who  are  installing  in- 
candescent lamps  for  industrial  purposes.  It  is  a  careful 
and  thorough  account  of  the  general  requirements  of  such 
lighting  and  the  methods  that  have  proved  effective  in 
meeting  them.  From  a  practical  standpoint  it  should  prove 
most  useful  and  is  sufficient  in  detail  to  serve  well  for 
general  purposes.  Of  course,  one  must  understand  at  the 
start  that  general  methods,  even  when  so  clearly  put  as  they 
here  are,  cannot  be  used  for  every  imaginable  purpose. 
There  are  times  when  to  meet  certain  specific  conditions 
there  is  needed  a  great  deal  of  finesse  which  nothing  but 
the  combination  of  keen  intelligence  and  considerable  ex- 
perience can  provide.  In  applying  the  principles  laid  down 
by  the  author  the  chief  difficulty  will  be  found  in  cases 
where  rigid  economy  is  necessary  and  where  consequently 
every  device  that  ingenuity  can  suggest  in  the  way  of 
getting  efficient  lighting  has  to  be  utilized,  sometimes  to 
the  confusion  of  general  schemes  of  illumination. 

Of  the  many  features  of  the  subject  to  which,  did  space 
permit,  we  should  like  to  call  attention,  one  has  so  often 
been  misunderstood  that  it  deserves  special  comment, 
namely,  glare.  To  this  Mr.  Harrison  refers  in  extremely 
plain  and  most  sensible  terms.  His  definition  as  "light  out 
of  place"  conveys  perhaps  the  best  idea  of  its  characteris- 
tics, but  the  particular  fact  which  Mr.  Harrison  brings,  to 
the  surface  is  that  quantity  of  light  as  well  as  position  of 
the  lamps  is  an  important  matter.  It  is,  in  all  probability, 
true  that  the  effect  of  glare  depends  very  largely  on  the 
total  light  flux  involved  in  it,  a  consideration  which  is  too 
often  forgotten. 

After  all,  glare  is  merely  a  question  as  to  the  amount  of 
light  energy  that  reaches  the  retina  and  disturbs  its  nor- 
mal activities.  For  instance,  one  may  receive  specular  re- 
flection from  an  arc  lamp  half  a  mile  away  without  being 
disturbed  by  it  in  the  slightest  degree,  while  if  it  were  20 
ft.  away  the  effect  would  be  disagreeable  in  the  extreme. 
This  is,  of  course,  an  exaggerated  case,  but  it  points  an 
important  moral  which  we  are  glad  to  find  in  Mr.  Harri- 
son's paper.  Extraneous  light  falling  on  the  retina  even 
from  diffuse  sources  will  prove  troublesome  if  there  is 
enough  of  it,  and  will  be  harmless  if  small  in  amount. 
These  (luantitative  relations  of  light  and  vision  have  been 
kept  altogether  too  much  in  the  background  in  the  earlier 
v^'Ork  on  illumination.  In  point  of  fact,  they  are  all- 
important  and  deserve  very  close  investigation.  As  a  gen- 
eral account  of  the  methods  and  appliances  used  in  indus- 
trial lighting  Mr.  Harrison's  paper  deserves  close  read- 
ing and  will  prove  stimulating  and  valuable. 
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Service  in  Cleveland  Crippled   by  Blizzard 

On  Sunday  night  a  terrific  storm  .struck  the  city  ot 
Cleveland,  Ohio,  and  continued  iniabated  with  heavy  snow 
all  during  Monday  and  Tuesday,  inflicting  heavy  damage  to 
manufacturing  and  shipping  as  well  as  crippling  the  serv- 
ices of  the  telegraph  and  telephone  companies,  the  electric- 
light  company,  the  railway  companies  and  the  trunk  lines 
entering  the  city.  As  we  go  to  press  no  estimate  of  losses 
can  be  made  by  the  companies  having  wire  systems  in  the 
city.  In  various  sections  poles  were  broken  and  wires 
were  piled  in  tangled  masses  for  blocks.  This  was  espt- 
cially  true  near  105th  Street,  l--ast,  and  in  CoUinwood.  a 
suburb  of  Cleveland,  as  well  as  along  Superior,  St.  Claire 
and  Euclid  Avenues  and  in  the  southern  part  of  the  city. 
The  damage  was  not  less  severe  on  the  West  Side,  where 
street  railway  service  was  suspended  until  Wednesday 
morning. 

For  hours  Sunday  night  there  was  a  vivid  display  of  light 
caused  by  broken  wires  coming  in  contact  with  each  other, 
but  only  one  fatality  from  this  cause  has  been  reported  not- 
withstanding that  the  ground  was  apparently  covered  with 
wires.  The  Cleveland  Electric  Illuminating  Company 
opened  its  circuits  as  soon  as  the  conditions  became  known, 
and  many  of  the  sections  of  Cleveland  were  still  without 
electric  service  for  lamps  and  motors  on  Wednesday  night. 
The  company  advertised  extensively  in  the  local  papers, 
stating  that  under  the  circumstances  it  would  adhere  to 
the  policy  of  "Safety  before  service." 

The  city  was  entirely  isolated  from  other  portions  of  the 
country  on  Monday,  neither  telegraph  nor  telephone  lines 
working,  and  even  on  Tuesday  no  lines  other  than  the  press 
wires  were  open  for  service.  Telegrams  were  carried  on 
trains  by  messengers  in  the  shortest  time  possible,  or  sent 
by  special  delivery  mail.  The  telephone  service  was  badly 
crippled  locally,  and  where  greatest  havoc  was  wrought  by 
the  storm  no  service  is  yet  being  rendered.  The  telegraph 
companies  on  Thursday  were  getting  their  lines  cleared  up 
and  expected  to  have  them  in  fair  shape  shortly.  Up  to 
Thursday  moniing  it  was  impossible  to  make  repairs  on  the 
lines  and  service  of  both  the  lighting  and  telephone  com- 
panies. The  wires  were  at  that  time  being  gathered  front 
the  streets  and  preparations  made  for  rapid  repairs.  It 
is  e-xpected  that  complete  lighting  and  telephone  service 
will  be  restored  bv  the  end  of  the  week. 


National  Conservation  Congress 

The  official  call  for  the  fifth  National  Conservation  Con- 
gress, which,  as  already  noted  in  these  columns,  will  be 
held  in  Washington,  D.  C,  on  Nov.  17,  18,  19  and  20,  says 
that  protection  of  forests  and  waterways  is  the  great  con- 
servation issue  to-day,  and  that  within  the  next  few  months 
it  will  be  discussed  in  the  United  States  Congress  and  in 
State  legislatures.  For  this  reason  the  congress  is  to  be  de- 
voted largely  to  forest  conservation,  in  which  there  is  public 
interest  because  upon  the  proper  solution  of  the  various 
problems  depends  the  cost  of  wood,  the  perpetuation  of  the 
timber  supply,  the  development  of  hydroelectric  power,  the 
utilization  of  non-agricultural  lands,  the  availability  of 
water  for  irrigation  and  the  preservation  of  forest  areas 
for  health  and  recreation. 


It  lb  e.xpectcd  that  President  Wilson  will  address  t: 
congress,  as  well  as  members  of  the  Cabinet,  senate, 
representatives  and  chiefs  of  government  bureaus.  T; 
following  committee  of  delegates  to  attend  the  congrj 
has  been  appointed  by  the  American  Institute  of  Electri  I 
Engineers:  Mr.  H.  (1.  Stott.  Xew  York,  chairman;  >. 
II.  C.  Eddy,  Washington,  D.  C. :  Mr.  John  H.  Finn, 
Washington.  1).  C. :  .Mr.  S.  Z.  Mitchell.  New  Vork.  and  .' . 
F.  B.  H.  Paine.  Xew  York. 


Annual  Meeting  of  the  American  Society  of 
Mechanical   Engineers 

Among  the  papers  to  be  read  at  the  annual  meeting  if 
the  American  Society  of  Mechanical  Engineers,  to  be  Id 
in  Xew  York  from  Dec.  2  to  5,  several  which  are  of  1- 
terest  to  electrical  engineers  are  as  follows:  "The  rt 
Hazard  in  Turbo-Generators,''  by  Mr.  G.  S.  Lawler;  "N  a 
on  the  I-'urther  Operation  of  Large  Boilers  of  the  Deiiit 
Edison  Company,"  by  Mr.  J.  W.  Parker;  "Propertieif 
Steam,"  by  Mr.  R.  C.  H.  Heck;  "On  Setting  Tasks  or 
F'iremen  and  Maintaining  High  Efficiency  in  Boiler  Plai.," 
by  Mr.  Walter  X.  Polakov,  and  "Extinguishing  Fire  in 
Oils  and  Volatile  Liquids,"  by  Mr.  Edward  A.  Bar;r. 
On  Wednesday  evening.  Dec.  3,  Mr.  John  W.  Lieb,'r, 
past  president  American  Institute  of  Electrical  Engir« 
and  past  vice-president  American  Society  of  Mecharal 
Engineers,  will  deliver  an  address,  illustrated  by  laim 
view^s,  on  "Leonardo  da  Vinci — Engineer  and  Artist.' 

Mr.  Lieb's  address  will  follow  the  presentation  0'<i>t 
Grashof  Medal  by  the  Verein  deutscher  Ingenieure  tc-Ir. 
George  Wcstinghouse,  past-president  and  honorary  1  m- 
ber  of  the  .American  Society  of  Mechanical  Engineer' 


New  Decision  in  Suspension-Insnlator  Patent  we 

In  a  decision  by  the  Commissioner  of  Patents  in  tl  in- 
terference proceedings  known  as  Steinbergcr  versus  :*- 
lett,  recorded  in  our  issue  of  Dec.  21,  1912,  page  i3CKpn- 
ority  of  invention  of  the  suspension  or  disk  strain  t) ;  01 
insulator  was  awarded  to  Steinberger,  validating  his  jf"' 
No.  904,370,  issued  Xov.  17,  1908.     The  invention  in  its- 
tion   consisted'  of  a  disk   strain   insulator  comprisinf sus- 
pension members  partially  enveloped  by  a  mass  of  ii  'l^'" 
ing    material    and    having    a    disk    portion    provided  * 
annular  collars  or  flanges  extending  in  opposite  dir< ' 
therefrom  and  generally  parallel  with  the  suspension  < 
bers.     Although  a  patent  for  this  had  been  issued  t 
Louis  Steinberger,  the  examiner  of  interferences  or^ 
2.   191 1,  awarded  priority  to  another  claimant,  Mr. 
Hewlett.     The  examiners  in  chief  upheld  this  decis  1 
April  29.   1912,  but  the  First  Assistant  Commissior 
versed  the  findings  in  a  decision  dated  Aug.  6.  191 
April   26,   1913.  the   Court  of   Appeals  of  the  Dist  ' 
Columbia   upheld   Steinberger's  priority.     Subsequei  r 
ceedings  were  then  instituted  by  the  General  Electri'  •" 
pany  in  the  United  States  District  Court  for  the  '-'' 
District  of  Nev.'-'York.  before  Judge  Chatfield  in  Br  kl 
the  complainants  availing  themselves  of  a  right  gra  -"« 
Section  4915  of  the  United  States  Revised  Statute? 
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Judge  Chatfield  rendered  a  decision  on  Oct.  9  reversing 
e  award  to  Steinberger  and  declaring  Hewlett  the  prior 
venter.  Supplementary  opinions  were  filed  on  Oct.  18 
,d  Oct.  21.  The  District  Court  held  that  the  patentable 
vention  lay  in  the  use  of  annular  flanges,  which  would 
complish  watershedding  and  insulating  area-protecting 
irposcs,  under  the  conditions  described  in  the  drawings 
id  specifications  of  the  applicants. 

An  appeal  from  Judge  Chatfield's  decision  has  already 
en  filed  bv  the  defendant. 


The  Anglo-American  Exposition 

In  connection  with  the  Anglo-American  Exposition 
lich  is  to  be  held  in  London,  England,  to  celebrate  the 
ntenary  of  peace  and  progress  in  the  arts,  sciences  and 
dustries  of  the  United  States  and  the  British  Empire 
om  May  to  October  of  next  year,  Past-president  W.  M. 
ordey  of  the  Institution  of  Mechanical  Engineers,  at  a 
eeting  recently  held  in  London,  spoke  on  behalf  of  the 
ectrical  committee  which  is  arranging  for  the  British  ex- 
bits.  He  said  that  it  seemed  fitting  that  the  electrical  en- 
neers  of  .'\merica  and  of  England  should  co-operate  in 
owing  to  the  world  the  wonderful  engineering  develop- 
ents  of  the  past  century.  He  gave  a  resume  of  the  work 
the  pioneers  in  electrical  science — Franklin.  Faraday 
id  Davy — and  declared  that  a  place  of  honor  at  the  expo- 
:ion  rightfully  belongs  to  electrical  engineering  develop- 
ents. 

The  object  of  the  .\nglo-Anierican  Exposition  is  to  in- 
ease  the  friendly  feeling  between  the  British  and  Anier- 
an  peoples.  The  Shepherd's  Bush  section  of  London  is 
e  site  of  the  exposition  grounds.  Prominent  members  of 
e  American  Society  in  London,  with  whom  the  idea  of 
e  celebration  originated,  and  many  of  the  most  influ- 
itial  men  in  Englissh  affairs  are  interested  in  its  success, 
he  .American  executive  offices  are  in  the  Woolworth 
luilding,  Xew  York.  The  general  offices  are  in  the  .'\d- 
inistration  Buildings,  Shepherd's  Bush,  London,  W.  C, 
ngland. 


roposed  Co-operative  Plan  of  Electrical   Distribu- 
tion in  Los  Angeles 

j.\ddressing  the  City  Council  of  Los  Angeles  on  Oct.  29. 
ir.  R.  H.  Ballard,  speaking  for  the  .Southern  California 
lison  Company,  the  Los  Angeles  Gas  &  Electric  Corpora- 
in  and  the  Pacific  Light  &  Power  Company,  made  an  im- 
irtant  proposition  intended  as  the  basis  of  a  plan  of  co- 
<:ration  between  the  companies  and  the  city.  The  city 
l";  in  the  Los  Angeles  Aqueduct  a  source  of  hydroelectric 
IjiVer,  but  it  has  at  present  no  means  of  distributing  this 
fTgy.  It  has  been  proposed  on  the  part  of  the  city  to 
Hie  bonds  to  raise  money  to  build  an  electric  distributing 
Sjtem  parallelling  the  systems  of  the  private  companies. 
'iS  companies  now  propose  to  lease  their  distributing 
S;;:ems  to  the  city  with  the  possibility  that  the  city  ulti- 
"iely  may  acquire  these  distributing  systems.  The  details 
Ojhe  proposal  made  by  Mr.  Ballard  on  behalf  of  the  com- 
plies have  not  been  worked  out;  but,  subject  to  the  ap- 
peal of  the  Railroad  Commission  of  the  State  of  Cali- 
fciia,  the  companies  offer  to  lease  their  distributing  sys- 
*«)  within  the  city  of  Los  .\ngeles  to  the  municipality  for 
*   riod  of  ten  years, 

fter  the  meeting  Mr.  Ballard  is  reported  to  have  said 
|0i  newspaper  reporter  that  the  upshot  of  his  proposal,  if 
"  carried  out,  would  be  a  5-cent  maximum  rate  for 
siEricity  in  Los  Angeles  bv  co-nperation  between  the  city, 
^v>'  its  cheap  source  of  energy,  and  the  companies,  with 
'"«  existing  distribution  facilities.  He  said  that  after 
"'c  ity  had  paid  the  companies  for  the  lease  of  the  lines 


and  also  paid  the  expenses  of  distribution  the  remainder 
left  from  collections  for  the  sale  of  energy  would  be  more 
than  $900,000  for  the  first  year,  increasing  to  $1,150,000  a 
year  subsequently.  If  the  city  should  build  a  duplicate  dis- 
tributing system,  its  expenditure  would  be  more  than  $9,- 
000,000  before  it  could  secure  25  per  cent  of  the  business, 
and  it  would  force  competition  between  the  city  and  the 
companies,  resulting  in  substantial  losses  to  both.  If  the 
companies'  proposal  is  accepted  by  the  city  authorities  and 
approved  by  the  state  commission,  it  will  go  to  the  citizens 
to  he  voted  upon. 


Meeting  of  the  Electrical  Manufacturers'  Club 

The  Electrical  Manufacturers'  Club  held  its  annual  meet- 
ing at  the  Homestead  Hotel,  Hot  Springs,  Va.,  during  last 
week.  There  were  fifty  members  present,  making  one  of 
the  largest  meetings  ever  held  by  the  club.  Following  the 
practice  introduced  a  year  ago.  an  address  on  topics  oi 
public  interest  and  concern  was  made  by  a  speaker  of  na- 
tional prominence.  Ex-president  William  H.  Taft,  who 
was  the  speaker  this  year,  read  a  paper  on  "Signs  of  the 
Times.''  It  will  be  remembered  that  one  year  ago  Dr. 
Charles  W.  Eliot,  president  emeritus  of  Harvard  Univer- 
sity, delivered  an  address  before  the  club  in  which  he  dis- 
cussed questions  relating  to  conditions  of  labor.  It  has  been 
decided  that  the  club  shall  liave  at  each  annual  meeting  a 
similar  address  by  a  prominent  man. 

Mr.  Taft's  address,  which  was  presented  on  the  evening 
of  Nov.  6,  was  about  10,000  words  in  length  and  required 
about  two  hours  to  present,  Mr.  S.  O.  Richardson,  Jr., 
president  of  the  club,  who  introduced  the  speaker  of  the 
evening,  spoke  of  him  as  a  progressive  of  a  true,  not  a 
false,  type.  In  acknowledging  this  introduction  Mr.  Taft 
expressed  his  amusement  and  said  that  there  were  some 
places  where  that  portrait  of  himself  would  not  be  recog- 
nized. Mr.  Taft's  address  dealt  with  many  of  the  prin- 
ciples which  he  enunciated  in  public  addresses  during  his 
career  as  President.  .-Vs  he  stated  when  his  term  of  office 
as  President  expired,  he  felt  that  he  should  do  all  that  he 
could  to  strengthen  the  conservative  forces  in  our  govern- 
ment. This,  in  fact,  was  the  main  subject  of  Mr.  Taft's 
remarks.  He  stated  that  he  feels  it  to  be  his  duty  to  carry 
on  a  campaign  for  conservatism  in  government.  He  de- 
clared that  he  enjoys  being  a  private  citizen  and  that  he  is 
in  the  position  of  a  man  up  a  tree  and  can  now  keep  watch 
on  everything.  Mr.  Taft  argued  at  length  against  the 
referendum,  declaring  that  only  16  per  cent  of  the  popula- 
tion of  the  country  vote  and  that  one-half  of  the  voters  pay 
no  attention  to  the  referendum  attached  to  ballots.  This 
means,  he  stated,  that  only  a  little  more  than  4  per  cent  of 
the  population  rule.  The  address  touched  on  various  other 
subjects  of  general  public  interest. 

The  club  will  follow  the  same  plan  with  Mr.  Taft's  ad- 
dress that  it  did  with  that  given  by  Dr.  Eliot  a  year  ago. 
It  will  be  published  in  pamphlet  form  for  circulation.  It 
is  stated  that  the  address  will  be  issued  in  this  way  in  about 
a  month.  The  publication  of  the  address  is  in  the  hands  of 
the  prize  essay  committee,  of  which  Mr.  A.  B.  Houghton. 
Corning,   N.  Y.,  is  chairman. 

Among  the  subjects  considered  by  the  club  was  the  work 
of  the  Society  for  Electrical  Development.  Forty-one  man- 
ufacturers belonging  to  the  club  have  become  members  of 
the  society,  making  an  aggregate  annual  subscription  of 
$80,000  by  them  for  this  movement.  Other  members  of  the 
club  are  considering  affiliation  with  the  society.  Mr.  S.  O. 
Richardson,  Jr.,  in  introducing  the  subject  of  membership 
in  the  Society  for  Electrical  Development,  expressed  his 
warm  personal  indorsement  of  the  movement,  and  stated 
that  his  company,  the  Liblicy  Glass  Couqmiiy,  joined  some 
months  ago.  Mr.  J.  Robert  Crouse  made  a  brief  address 
and   emphasized   the   principles  of  the   organization   of  the 
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society  so  far  as  they  relate  especially  to  manufacturers. 
Mr.  Gerard  Swope,  vice-president  Western  Electric  Com- 
pany, explained  in  detail  the  plan  of  organization  of  tlie 
society  and  the  balanced  representation  of  the  logical  great 
divisions  of  the  industry.  He  declared  that  the  plan  and 
personnel  of  the  officers  and  directors  give  every  promise 
of  economical  and  efficient  expenditure  in  the  work.  Mr. 
F.  S.  Terry,  manager  National  Lamp  Works,  also  addressed 
the  meeting  in  regard  to  the  results  which  the  society  can 
accomplish.  He  stated  that  the  result  of  early  efforts  in 
this  work  in  1906  and  1907  greatly  exceeded  expectations 
and  indicated  that  an  efficiency  in  market  developments  can 
be  obtained  by  these  methods  which  cannot  be  secured  in 
any  other  way. 

The  annual  election  of  officers  of  the  Electrical  Manufac- 
turers' Club  resulted  as  follows:  President,  Mr.  S.  O. 
Richardson,  Jr.;  vice-president,  Mr.  Walter  Carey;  treas- 
urer, Mr.  Herbert  Sinclair;  secretary,  Mr.  S.  O.  Richard- 
son HI;  commissary,  Mr.  C.  I.  Hills;  members  of  the  board 
of  governors  for  1913-14,  Messrs.  S.  O.  Richardson,  Jr., 
B.  M.  Downs,  A.  H.  Pease  and  A.  W.  Berresford;  mem- 
bers of  the  board  of  governors,  terms  to  expire  in  191  ^, 
Messrs.  E.  B.  Hatch,  A.  D.  Page,  S.  L.  Nicholson  and  C. 
H.  Wilcox;  prize  essay  committee,  Messrs.  A.  B.  Hough- 
ton, L.  A.  Osborne,  A.  D.  Page,  L.  M.  Downes  and  H.  B. 
Crouse. 


New  Buildings  for  Massachusetts  Institute  of 
Technology 

General  plans  for  the  new  buildings  of  the  Massachusetts 
Institute  of  Technology  on  the  Cambridge  Esplanade, 
fronting  the  Charles  River  Basin,  at  Boston,  have  been  an- 
nounced. The  plans  provide  for  a  division  of  the  site, 
which  is  more  than  one-fourth  of  a  mile  square,  into  two 
parts.  On  the  western  portion  .will  be  erected  the  largest 
educational  structure  in  the  world,  composed  of  nine  sepa- 
rate but  contiguous  buildings,  each  devoted  to  a  separate 
department  of  the  institute's  work.  The  easterly  portion  of 
the  site  will  be  devoted  to  housing  of  students,  athletic  and 
other  activities.  The  buildings  will  be  of  white  Indiana 
limestone  and  of  classic  architecture  and  will  cost  approxi- 
mately $10,000,000.  Nearly  75  per  cent  of  this  sum  has 
been  pledged  in  the  past  two  years.  They  will  occupy  a 
site  on  the  basin  directly  opposite  the  Back  Bay  district, 
and  apart  from  their  engineering  interest  will  form  one  of 
the  most  conspicuous  architectural  groups  in  America. 
Unit  laboratories  and  classrooms,  a  central  library  with  a 
dome  higher  than  Bunker  Hill  Monument,  drafting  room 
space  of  2.5  acres  and  20  acres  of  departmental  floor  space 
will  be  noteworthy  features. 


Complication  in  Rate  Negotiations  in  Chicago 

After  a  compromise  settlement  in  the  Chicago  rate  nego- 
tiations had  been  reached  on  Nov.  6,  the  committee  on  gas, 
oil  and  electric  light  of  the  Chicago  City  Council  upset  the 
arrangement  at  a  subsequent  meeting  on  Nov.   10. 

The  arrangement  governing  rates  of  the  Commonwealth 
Edison  Company,  which  was  to  have  gone  into  effect  under 
the  settlement  of  Nov.  6,  provided  that,  beginning  on  Dec. 
I.  1913.  the  rates  would  be  10  cents  per  kw-hr.  primary,  5 
cents  secondary  and  4  cents  tertiary.  On  March  i,  1914, 
it  was  agreed  that  the  rates  should  be  further  reduced  to 
10  cents,  5  cents  and  3  cents.  The  agreement  contem- 
plated that  the  company  should  contribute  $5,000  a  year 
for  an  electric-service  complaint  bureau  to  be  established 
by  the  city.  It  was  also  provided  that  the  company  should 
supply  12,000-volt,  three-phase,  6o-cycle  energy  for  street 
lighting  to  be  delivered  at  the  Sanitary  District  terminal 
station  at  West  Thirty-first  Street  and  Southwestern  Ave- 


nue for  a  primary  charge  of  $1.25  per  kw  per  month  an 
a  secondary  charge  of  0.4  cent  per  kw-hr.  for  energy  cor 
sumed.  Other  rates  were  provided  for  energy  dclivere 
to  any  substation  in  the  city  of  Chicago  for  subway  ligh 
ing  and  for  city  buildings,  and  it  was  further  provided  th; 
where  the  company  furnished  arc-lighting  service  the  rai 
should  not  be  greater  than  $75  per  lamp  per  year  for  al 
night  lamps  equivalent  in  illuminating  value  to  the  flam>i 
arc  lamps  now  used  by  the  city  and  taking  465  watts  pi 
lamp. 

At  the  meeting  on  Nov.  6  the  committee  ordered  tl 
ordinance  printed.  The  plan  was  to  introduce  the  ore 
nance  in  the  Council  on  Nov.  10,  if  possible,  as  it  was  d 
sired  to  obtain  speedy  action  before  the  Public  Utiliti' 
Commission  of  Illinois  goes  into  office  on  Jan.  i.  It  w 
expressly  provided  in  the  ordinance  that  the  rates  we 
adopted  subject  to  possible  modifications  by  the  State  Coi 
mission  to  be  appointed  or  a  court  review  of  the  comm 
sion's  findings.  ■ 

-At  the  meeting  of  the  committee  on  Nov.  10  one  of  t 
members  of  the  committee.  Alderman  M.  J.  Healy,  who  hi 
been  identified  with  the  electrical  workers'  unions,  offer) 
an  amendment  providing  that  the  company  should  pay  t 
established  organized-labor  wages  for  any  construct! 
work  that  might  be  done  in  extending  street-lighting  sei( 
ice  for  the  city.  The  aldermen  who  were  present  vol 
unanimously  for  the  amendment.  Alderman  Merri; 
moved  that  the  term  of  the  contract,  which  was  fixed 
five  years  in  the  ordinance,  be  changed  to  two  years.  Ji 
Ray  Palmer,  city  electrician,  protested  against  this  a 
deplored  obstructive  tactics  at  the  eleventh  hour,  but  nevi 
theless  the  Merriam  amendment  was  accepted.  Th<4 
changes  made  a  patchwork  measure  that  satisfied  nobo 
and  so,  when  the  question  came  up  on  the  adoption 
Section  I  of  the  proposed  ordinance,  as  amended,  the  cc 
mittee  refused  to  adopt  the  section.  This  was  tantamo^ 
to  striking  out  the  enacting  clause  and  left  the  whole  resJ 
of  eighteen  months'  work  in  the  air.  Mr.  William  ,. 
Arthur,  attorney,  and  Mr.  W.  J.  Norton,  rate  expert,  rep 
scnted  the  company,  but  had  little  to  say  as  the  commit! 
struggled  with  the  difficulties  of  the  situation.  Leaving 
matter  in  this  unsatisfactory  way,  the  committee  adjourrf 
to  meet  again  within  a  few  davs. 


) 


To  Encourage  Use  of  Water-Power  in  Georgia' 

The   Georgia   Chamber   of    Commerce   has   appointee*: 
committee  on  water-power  development  whose  purpose  ti 
to  enlighten  the  farmer  on  the  uses  of  electricity  in  a 
culture,  to  reach  out  after  manufacturers  of  other  str 
and  to  show  the  possibilities  of  irrigation  as  applied  tc 
tensive  farming.    In  order  to  secure  the  active  co-opera  a 
of  the  people  of  the  State  in  the  movement,  the  commit < 
points   out   some   of  the    fallacies   regarding  hydroelec  •: 
developments  which  prevail  among  the  uninformed.    M 
citizens  have   been   led   to   believe  that   water-power  : 
means   of   getting    from   nature    something    for    noth 
This,  the  committee  shows,  is  a  mistaken  idea,  for  it  c 
vast  sums  to  harness  the  water-powers  of  the  State;  in 
est  must  be  paid  on  this  money ;  dividends  must  be  retur 
to  those  who  have  hazarded  their  fortunes  to  make  posf 
this  cheap  power;  machinery  must  be  renewed,  and  tr 
mission  lines  must  be  kept  up  to  the  end  that  the  citi;  - 
can  enjoy  these  great  benefits. 

The  committee  on  water-power  and  water-power  devc  - 
ment  has  as  its  head  Mr.  Charles  F.  Howe,  a  consul  - 
engineer  of  Macon,  who  has  been  connected  as  chief  f 
neer  with  the  development  at  Jackson  owned  by  the  Cer  ' 
Georgia  Power  Company.  Associated  with  Mr.  Howf  ' 
Messrs.  S.  W.  Mctallie,  State  geologist,  Atlanta;  B.  I 
Hall,  consulting  engineer,  Atlanta,  who  has  been  empl<  ■"' 
by   the   government    on    irrigation    projects    and    wjf- 
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power  development  in  the  West  and  Porto  Rico;  Paul 
Norcross,  Atlanta,  of  the  Solomon-Norcross  Company, 
hydraulic  engineers;  G.  F.  Harley,  Columbus,  hydraulic 
constructing  engineer;  W.  A.  Carlisle,  Gainesville,  who  has 
been  closely  identified  from  its  inception  with  the  North 
Georgia  Electric  Company  and  the  Georgia  Power  Com- 
pany ;  Nisbet  Wingfield,  Augusta,  who  as  city  engineer  has 
had  charge  of  the  water-powers  of  that  city  and  the  con- 
struction of  the  great  dike  to  protect  the  city  from  flood 
water;  Charles  A.  Caldwell,  the  well-known  engineer  of 
Macon;  C.  D.  Flannigan,  Athens,  another  pioneer  of  water- 
power  development  in  Georgia,  together  with  a  number 
of  other  gentlemen  equally  well  know'n  and  specialists  in 
their  line. 

It  is  expected  that  this  committee  will  endeavor  to  its 
utmost  to  foster  the  interests  of  Georgia  through  the  use 
by  its  citizens  of  the  water-powers  at  hand,  as  well  as  in 
inducing  manufacturers  and  capitalists  to  come  from  other 
states. 


Hydroelectric  Energy  on  New  York  Canals 

Mr.  George  Clinton,  of  Buffalo,  read  a  paper  before  the 
New  York  State  Waterways  Association  at  Albany  on 
Oct.  30  on  the  subject  "State  Generation  of  Hydroelec- 
tricity."  He  declared  that  experience  had  shown  that  when 
the  government  entered  upon  the  province  of  private  enter- 
prise it  always  involved  great  injury  to  private  investment 
and  infraction  of  private  legal  rights  or  tremendous  cost 
to  acquire  those  rights.  The  production  and  furnishing  of 
hydroelectric  energy  by  the  State,  particularly  under  the 
circumstances  existing  in  New  York,  will  work  great  in- 
justice, Mr.  Clinton  said,  to  the  general  taxpayer,  while  in 
every  instance  the  benefits  will  accrue  to  limited  localities. 
There  is  no  place  upon  the  canals  of  New  York  State,  Mr. 
Clinton  added,  where  surplus  water  can  be  obtained  and 
utilized  without  the  expenditure  of  very  large  sums  of 
money  by  the  State,  and  there  is  no  place  east  of  Rochester 
where  it  is  at  all  certain  that  there  will  be  any  surplus 
waters  that  can  be  utilized  with  any  regularity  for  the 
production  of  electricity  except  at  locks,  where  electricity 
sufficient  for  the  use  of  the  canal  and  nothing  else  can  be 
produced. 


1    Annual  Dinner  of  Commonwealth  Edison  Com- 
pany Section 

;i     Perhaps  the  most  prominent  feature  of  the  "get-together" 

'activities  of  the  Commonwealth  Edison  Company  in  Chi- 

jcago  is  the  annual  dinner  of  the  company  section  of   the 

.Xational  Electric  Light  Association.     The  sixth  gathering 

;of  this  sort  was  held  on  the  night  of  Nov.  6  at  the  Hotel 

jSherman  and  was  attended  by  about  650  men.     The  occa- 

'sion  was  notable  by  reason  of  the  presence  of  a  number 

\pi  gentlemen  connected  with  other  public  utilities  of  Chi- 

i-'ago  with   which   the    Commonwealth    Edison   Company   is 

iiow  closely  associated.    Mr.  W.  L.  Abbott,  chief  operating 

l-ngineer  of  the  Commonwealth  Edison  Company,  presided 

iit  the  dinner  as  the  retiring  president  of  the  section. 

|i  Mr.  Samuel  Insull,  in  a  serious  address,  made  the  point 

[hat  the  people  own  the  corporations  and  that  this  wide- 

pread  ownership  is  increasing.     In  this  fact  lies  the  hope 

>liat  unfair  attacks  on  corporations  as  such  will  cease.    The 

lectrical  industries  felt  the  effect  of  dear  money  during 

le  last  year  less  than  other  industries.     Perhaps  this  was 

'le  to  the  facts  that  they  are  officered  by  young  men,  that 

ley  have  seen  the  handwriting  on  the  wall  of  public  opin- 

:>n  as  affecting  corporations,  and  that  they  have  to  some 

"ctent  made  their  arrangements  to  bow  to  public  opinion. 

fr.  Insull  remarked  that  the  membership  of  the  section  is 

'w  1750,  which  is  more  than   10  per  cent  of  the  member- 

'ip  of  the  National  Electric  Light  Association  and  40  per 


cent  of  the  eligible  employees  of  the  Commonw'ealth  Edi- 
son Company.  He  praised  highly  the  work  of  the  National 
Electric  Light  Association,  told  again  what  the  service- 
annuity  plan  means  to  the  employees  of  his  company,  dwelt 
on  the  importance  of  the  employees'  savings  fund,  and  con- 
cluded with  an  earnest  exposition  of  Commonwealth  Edi- 
son service,  which  is  represented  by  the  service  badge. 

Mr.  J.  F.  Meagher,  president  of  the  People's  Gas  Light 
&  Coke  Company,  made  a  witty  speech  in  which  he  mocked 
at  the  technical  terms  of  the  electric-service  industry  and 
the  primary  and  secondary  and  even  tertiary  charges,  which 
he  cited  as  dazzling  examples.  Mr.  Abbott  made  a  report 
of  the  year's  work  of  the  section  and  introduced  the  new- 
chairman,  Mr.  F.  J.  Arnold,  of  the  engineering  department, 
who  spoke  briefly.  The  other  newly  elected  officers  of  the 
section  are  Mr.  P.  J.  Smith,  of  the  arc-lamp  and  sign  de- 
partment, vice-president,  and  Mr.  T.  J.  Walsh,  of  the 
statistical  department,  secretary.  Mr.  William  A.  Fo.x  has 
been  re-elected  as  treasurer.  During  the  evening  the  Com- 
monwealth Edison  Orchestra,  under  the  leadership  of  Mr. 
M.  L.  Eastman,  gave  some  high-class  inusic.  An  excellent 
minstrel  show  was  given  by  the  Glee  Club  of  the  com- 
pany under  the  management  of  Mr.   Harold  Wright. 


Varied  Work  of  Electrical  Inspectors 

Mr.  \'ictor  H.  Tousley,  chief  electrical  inspector  of  the 
city  of  Chicago,  gave  a  talk  at  the  luncheon  of  the  Chicago 
Jovian  League  on  Nov.  10.  Mr.  E.  H.  Waddington  pre- 
sided. Mr.  Tousley  described  in  an  interesting  manner  the 
work  performed  by  the  Bureau  of  Electrical  Inspection  of 
the  Department  of  Electricity  of  the  city  of  Chicago.  By  a 
recent  city  ordinance  all  electrical  contractors  must  be 
registered  before  receiving  a  permit  to  do  electrical  con- 
struction work.  This  ordinance  went  into  effect  on  Oct. 
I,  and  since  that  date  548  contractors  or  electricians  have 
registered  themselves  with  the  bureau.  The  inspection  fees 
of  the  bureau  this  year  will  amount  to  about  $200,000.  The 
bureau  has  sixty-seven  employees  and  it  is  operated  at  a 
profit  to  the  city.  However,  it  is  planned  to  expend  any 
surplus  in  bettering  and  extending  the  service.  One  inter- 
esting fact  mentioned  by  the  speaker  in  giving  statistics  of 
inspections  was  that  the  average  rating  of  electric  motors 
in  the  city  of  Chicago  is  about  9  hp. 


Concentration  of  Energy  Production  in  Chicago 

Practically  all  the  energy  requirements  of  the  surface 
and  elevated  railway  companies  of  Chicago  are  now  sup- 
plied by  the  Commonwealth  Edison  Company.  Recently 
three  of  the  old  elevated  railway  generating  stations  have 
been  taken  over  by  the  central-station  company — the  Fid- 
lerton  Avenue  station  of  the  Northwestern  Elevated  Rail- 
road Company,  the  Loomis  Street  station  of  the  Metropoli- 
tan West  Side  Elevated  Railway  Company  and  the  Fortieth 
Street  station  of  the  South  Side  Elevated  Railroad  Com- 
pany. The  station-operating  forces  of  the  elevated-railway 
companies  have  been  incorporated  into  the  operating  de- 
partment of  the  Commonwealth  Edison  Company,  includ- 
ing Mr.  A.  L.  Hadin,  operating  engineer  of  the  Chicago 
Elevated  Railways.  It  is  probable  that  eventually  all  of 
the  railway  generating  stations  will  be  shut  down,  al- 
tliough  some  of  them,  notably  the  South  Side  company's 
station,  have  an  excellent  record  of  economy.  Five 
"straight  railway"  substations  have  been  taken  over  by  the 
substation  department  of  the  Commonwealth  company. 

As  the  Cosmopolitan  Electric  Company  has  been  ab- 
sorbed by  the  Commonwealth  Edison  Company,  its  modern 
Grove  Street  generating  station  and  its  two  substations,  one 
at  the  Stockyards  and  the  other  downtown,  are  now  oper- 
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jtcd  by  the  Edison  organization,  into  which  tlic  240  cni- 
plovfcs  of  the  Cosmopolitan  Company  have  been  taken. 
It  is  of  interest  to  note  that  when  the  two  companies  were 
consolidated  and  the  papers  were  filed  with  the  Secretary 
of  State  at  Springfield,  an  incorporation  fee,  as  though  a 
new  company  had  been  incorporated,  was  .required.  This 
fee  amounted  to  over  $50,000. 

The  highest  total-output  maximum  of  the  Commonwealth 
Edison  Company  up  to  Nov.  i,  1913,  was  257,830  kw  on 
Oct.  31,  1913.  The  highest  peak  of  last  Winter  was  232.950 
kw  on  Dec.  11,  1912.  It  is  estimated  that  this  winter's 
total-output  ma.ximum  will  be  about  300,000  kw.  The  high- 
est twenty-four-hour  kilowatt-hour  output  up  to  Nov.  I  of 
this  year  was  3.365.900  kw-hr.  and  was  recorded  on  Oct 
30,  1913.  It  is  probable  that  the  ma.ximum  day's  output  for 
this  winter  w-ill  be  3,700,000  kw-hr.  or  over. 

The  number  of  employees  on  the  pay-roll  of  the  Com- 
monwealth Edison  Company  on  Nov.  6,  1913,  w-as  4713. 
This  large  number  is  accounted  for  not  only  by  the  addi- 
tions from  the  Cosmopolitan  and  Elevated  Railway  Com- 
panies but  by  the  large  amount  of  construction  work  the 
company  is  doing. 


Decision   Upholding   Emmet    Patent   for   Sectional 
Blade-Tie  for  Steam  Turbines 

A  decision  has  been  handed  down  by  Judge  Hazel  in  the 
United  States  District  Court  for  the  Western  District  of 
New  York,  at  Buffalo,  upholding  the  validity  of  the  Emmet 
patent.  No.  924,546,  issued  June  8,  1909,  for  an  improve- 
ment in  steam  turbines  consisting  of  a  sectional  blade-tie 
riveted  to  the  buckets  by  means  of  tenons  integral  there- 
with. The  complainant  was  the  General  Electric  Company, 
assignee  of  Mr.  W.  L.  R.  Emmet's  patent  just  mentioned, 
and  the  defendants  were  the  city  of  Dunkirk,  N.  Y.,  and 
the  Board  of  Water  Commissioners  of  that  place,  which 
had  in  use  an  alleged  infringing  turbine  manufactured  and 
installed  by  the  Allis-Chalmers  Company. 

The  construction  of  the  Emmet  sectional  blade-cover  is 
shown  in  Figs,  i  and  2.  which  are  self-explanatory.  The 
object  was  to  overcome  the  excessive  centrifugal  stresses 
in  prior  covers  or  rings  and  to  prevent  leakage  of  steam, 
as  well  as  to  stiffen  and  strengthen  the  blades  themselves. 
The  defences  advanced  against  the  charge  of  infringement 


and  their  notches  making  connection  with  the  blades. 
These  continuous  rings  or  shrouds  were  impracticable  in 
high-power  motors  and  lacked  complete  efficiency  as  a 
means  for  strengthening  the  blades. 

According  to  the  patent  law,  the  inventive  faculty  resides 
in  the  reduction  of  an  idea  to  practice  as  distinguished  from 
merely   making   mechanical   alterations,   and   whenever  an 


FIG.    I — SECTION.^L   TURnlNE   BLADE   COVER 

were  want  of  novelty  and  invention,  anticipation,  and  non- 
infringement. While  cover  plates  or  rings  were  old,  the 
opinion  held  that  Emmet  was  the  first  to  use  tenons  for 
rigidly  fastening  the  cover  plate  to  the  vanes,  and  by  a  com- 
bination of  old  and  new  elements  advanced  the  art.  The 
tie  blades  and  the  rings  or  shrouds  of  the  prior  art  were 
difficult  of  manufacture  owing  to  their  bore,  their  thinness. 


HG.    2 — DETAIL    OF    8I.NC 

old  device  is  put  to  a  new  use  and  produces  a  new  result,  a  • 
question  of  fact  arises  over  whether  such  older  adaptation  ■ 
would  occur  to  a  person  of  ordinary  mechanical  skill. 

The  defendants  introduced  in  evidence  the  file  wrapper- 
of  the  FuUager  patents.  No.  696,867,  issued  April  i,  190J 
and  No.  746,061,  issued  Dec.  8,  1903,  and  although  numer- 
ous other  patents  were  cited  as  disclosing  the  Emmet  con 
struction  at  earlier  dates,  the  greatest  emphasis  was  placed 
on  these  two  patents  mentioned.  It  was  under  these  patents 
that  the  infringing  turbine  was  manufactured.  These 
patents  were  involved  in  complicated  interference  proceed- 
ings with  Emmet's  patent,  since  they  involved  claims  for 
similar  construction.  Although  the  interference  proceed- 
ings were  all  finally  dissolved,  conflicting  views  as  to  prior- 
ity were  held  in  the  Patent  Office  and  as  to  the  exercise  of 
diligence  in  reducing  the  Emmet  invention  to  practice 
The  court  stated  that  in  view  of  the  new  testimonv  befor'. 
it,  the  exercise  of  independent  judgment  became  necessarv 
In  short,  the  court  held  that  Emmet  exercised  all  nece-sar 
diligence  in  reducing  his  invention  to  practice,  and  thi- 
taken  with  his  oath  as  to  conception  of  invention  befof' 
the  Fullager  filing,  date,  in  the  court's  judgment  upheld  bin 
as  the  legal  invetitor.  The  complainant  was  therefor' 
awarded  a  decree  with  costs. 


Chicago  Electric-Vehicle  Situation  in  1913 

.•\t  the  meeting  of  the  contract  department  of  the  Com- 
monwealth  Edison  Company  on   Nov.    1 1    Mr.  R.  Macrae 
read  a  paper  on  the   present  electric-vehicle   situation  in 
Chicago,    with    which    the    author    is    thoroughly    familiar 
Few  persons,  he  said,  realize  the  rapid  rate  at  which  horse- 
are   disappearing    from   the   streets  of   Chicago.     Applic;* 
tions  for  energy  to  operate  mercury-arc  rectifiers  are  beir^ 
received  by  the  company  at  a  rate  that  would  call  for  thi 
work  of  fifty  or  sixty  horses  a  month.     .As  only  about  : 
per  cent  of  the  electric  vehicles  in  Chicago  are  charge 
from    rectifier   outfits,   it    is    fair   to   assume    that   electr:^: 
vehicles    are    now    displacing    horse-drawn    vehicles   at 
monthly   rate   corresponding   to   the   work   of   300  or  40^ 
horses. 

Mr.  Macrae,  who  is  a  man  not  given  to  over-confidence, 
predicted  that  vehicles  operated  by  electricity  will  ulti- 
mately displace  all  other  kinds  of  vehicles  for  city  street 
traffic  unless  some  very  radical  improvements  are  made 
in  the  other  vehicles.  He  exempted  touring  and  racinf 
cars,  referring  to  commercial  and  pleasure  vehicles  foi 
city  use.  It  is  true  that  conditions  are  not  now  favorabli 
in  all  cases  in  cities  for  the  operation  of  electric  vehicles 
but  they  are  slowly  becoming  more  favorable.  On  thi 
point,  referring  speci^cally  to  the  situation  in  Chicago,  K 
said: 

"With  electric  light  streaming  from  every  window  am 
cars  shooting  by  in  every  direction  and  picking  up  electri' 
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lower  almost  for  nothing  as  they  go,  the  electric  truck  has 
ometinies  to  travel  10  miles  to  get  a  little  charge  of  elec- 
ricitv.  We  may,  however,  expect  that  a  change  for  the 
letter  will  soon  be  brought  about  in  these  conditions,  now 
hat  everyone  seems  to  be  convinced  that  the  electric  ve- 
licle  has  come  back  to  stay." 

Superlative  claims  of  salesmen  in  relation  to  the  sim- 
)licity  of  operating  electric  vehicles  have  probably  been 
■esponsible  for  many  electric-vehicle  failures.  An  electric 
rehicle  requires  special  attention  which  must  be  given  to 
t  by  a  person  who  not  only  knows  what  to  do  but  also  has 
he  facilities  for  doing  it.  Mr.  Macrae  agreed  with  the 
itatenient  that  the  wear  and  damage  to  an  electric  vehicle 
isually  occur  nut  on  the  streets  but  inside  the  four  walls 
)f  a  garage.  In  relation  to  the  charging  of  batteries  in 
inattended  garages  Mr.  Macrae  remarked  that  automatic 
ipparatus  is  all  right  provided  it  is  used  under  the  super- 
.•isiun  of  some  one  who  knows  when  it  is  working  properly, 
)ut  such  devices  can  never  take  the  place  of  intelligence 
)n  the  part  of  the  person  who  is  looking  after  the  vehicle, 
rhe  e.xpression  "unattended  garage"  should  be  used  with 
;aution  in  discussing  the  electric-vehicle  problem,  because 
t  may  easily  imply  neglect. 

E.xperience  has  shown  that  commercial  electric  vehicles 
)perated  in  fleets  are  always  a  success ;  operated  singly 
:hey  are  often  a  failure.  In  the  one  case  they  are  properly 
:ared  for;  in  the  other  they  are  usually  neglected.  In 
idvising  its  customers  the  central-station  company  should 
point  out  that  the  electric  vehicle,  to  be  a  success,  should 
je  cared  for  intelligently  and  operated  as  an  electric  ve- 
hicle and  not  in  the  way  a  horse-drawn  or  gasoline 
I'ehicle  is  operated. 

Following  the  reading  of  his  paper  Mr.  Macrae  exhibited 

I   number    of    lantern-slide    pictures.      A    composite    load 

;urve   made    up   of   the    averages    of    six   public    garages 

bowed  that  there  was  little  consumption  of  energ>-  from 

!  a.  m.  until  noon,  almost  none   from  noon  until  8  p.  m., 

nd  that  the  ma.ximum  occurred  at  2  a.  ni.     This  is  exactly 

he  kind  of  load  the  central  station  needs.     In  relation  to 

he  mercury-arc  rectifier  used  in  vehicle  battery  charging 

Ir.  Macrae  described  Chicago  as  a  rectifier  town.     This 

,0  doubt  is  due  to  the  fact  that  so  large  a  proportion  of 

le  area  of  the  city  is  served  by  alternating  current.     It  is 

■ported  that  the  Genera!  Electric  Company  sells  more  rec- 

fiers  from  its  Chicago  office  than  from  all  its  other  offices 

It  together.      The   speaker    reported   that   the   operating 

')mpany  has  had  little  trouble  with  rectifiers,  particularly 

the  smaller  sizes.     The  tube  is  the  best  kind  of  a  pro- 

ctive  device.     While  it  is  buzzing  away  the  vehicle  owner 

the  garage  proprietor  may  rest  assured  that  everything 

the  charging  process  is  going  along  all  right.     There  are 

ier  550  mercury-arc  rectifiers  on  the  circuits  of  the  Com- 

imwealth  Edison   Company,  and   Mr.  Macrae  has  never 

lard  of  a  serious  complaint. 

Figures  were  given  to  show  that  the  average  cost  per 
tie  of  the  electric  delivery  service  of  the  Commonwealth 
Ijson  Company,  considering  the  results  obtained  with  a 
f|!t  of  fifty  vehicles,  is  25.1  cents.  Of  this  amount  9.3 
C'ts  is  for  operating  and  repairs  and  2.4  cents  for  elec- 
t'al  energy  used  in  charging  the  batteries.  The  cost  of 
ll;  energy  is  figured  at  4  cents  per  kw-hr,  which  is  twice 
amuch  as  an  outside  consumer  could  buy  it  for  under 
tl,  most  favorable  conditions.  The  cost  per  mile  for  op- 
ening a  corresponding  horse-drawn  vehicle  in  the  Com- 
iiiwealth  Edison  Company's  service  is  31.2  cents.  A  load 
ct/e  was  given  showing  that  the  average  demand  of 
'wnty  private  garages  was  142  kw-hr.  per  month.  The 
sp  ker  concluded  by  saying  that  better  garaging  facilities 
co,;titute  the  immediate  need  of  the  electric-vehicle  situa- 
•lici  in  Chicago. 

r.  E.  W.  Lloyd  presided  at  the  meeting  and  he  and  Mr. 
Ge-ge  H.  Jones  spoke  briefly.  About  125  men  attended 
'h<3ession. 


Ozone  Machines  and  Public  Health 

"The  Alleged  Purification  of  Air  by  the  Ozone  Machine" 
is  the  title  of  a  recent  article  in  the  Journal  of  tlie  American 
Medical  Association  reporting  experiments  on  the  bac- 
teriological and  physiological  effects  of  commercial  ozone 
machines,  conducted  by  the  authors,  Dr.  W.  A.  Sawyer, 
director  of  the  Hygienic  Laboratory  of  the  California 
State  Board  of  Health,  Berkelev;  H.  L.  Beckwith  and 
E.  M.  Skolfield. 

Although  the  work  of  many  careful  investigators  has 
discredited  ozone  for  the  purification  of  air.  assert  the 
authors,  the  purposeful  adulteration  of  the  air  in  public 
buildings  by  the  use  of  ozone  machines  now  threatens  to 
become  a  public  health  problem.  Ohlmiiller  showed  that 
ozone  was  incapable  of  killing  dry  bacteria,  and  Erlandson 
and  Schwartz  demonstrated  that  the  presence  of  ozone 
does  not  insure  the  absence  of  organic  impurities,  although 
for  the  time  masking  obno.xious  odors.  Filipow  proved 
that  ozone  concentrated  irritates  the  mucous  membranes. 
Hill  and  Flack  showed  that  one  part  per  million  irritates 
the  respiratory  tract,  while  two  hours'  exposure  to  fifteen 
or  twenty  parts  per  million  might  endanger  life. 

The  experiments  made  by  the  authors  utilized  two  well- 
known  ozone  machines  and  were  conducted  to  show  the 
relative  killing  power  for  animals  and  bacteria.  A  tight 
wooden  cabinet,  with  a  volume  of  33  cu.  ft.,  and  a  care- 
fully closed  room  of  730  cu.  ft.  were  used.  Bacteria  cul- 
tures were  grown  in  meat  broth  and  dried  on  sterile  glass 
rods  which  were  introduced  into  the  ozone-filled  cabinet. 
Guineapigs  placed  in  the  compartment  died  at  intervals  of 
one  and  one-half  to  four  hours  after  the  ozone  machine 
had  been  started.  Death  was  caused  by  marked  edema  of 
the  lungs,  which  were  found  filled  with  foamy  liquid.  One 
guineapig,  for  example,  showed  labored  breathing  at  the 
end  of  twenty  minutes.  Five  minutes  later  it  began  rub- 
bing its  nose  with  its  forefeet.  At  the  end  of  forty-five 
minutes  it  was  drowsy  and  at  the  end  of  one  hour  its  eyes 
were  watery  and  almost  closed.  Half  an  hour  later  its 
breathing  was  spasmodic  and  there  were  convulsions.  In 
one  hour  and  forty  minutes  after  starting  the  ozone  ma- 
chine the  animal  was  struggling  for  breath,  and  fifteen 
minutes  later  it  died. 

In  all  instances  the  streptococcus  and  staphylococcus  cul- 
tures showed  organisms  of  the  characteristic  morphology, 
and  in  every  test  in  which  guineapigs  and  bacteria  were  in 
the  cabinet  together  the  bacteria  outlived  the  guineapigs. 
While  working  about  the  macliines  the  experimenters 
declare  that  they  themselves  noticed  a  feeling  of  dryness  or 
"tickling"  in  the  nasopharynx  accompanied  by  watering  of 
the  eyes  and  headache  after  prolonged  exposure.  From 
their  experiments  they  conclude: 

1.  The  products  of  the  two  well-known  ozone  machines 
examined  arc  irritating  to  the  respiratory  tract  and,  in  con- 
centration, will  produce  edema  of  the  lungs  and  rfeath  in 
guineapigs. 

2.  .\  concentration  of  the  gaseous  products  sufficiently 
high  to  kill  within  a  few  hours  such  bacteria  as  typhoid 
bacilli,  staphylococci  and  streptococci,  dried  on  glass  rods, 
will  kill  guineapigs  in  an  even  shorter  time.  Such  prod- 
ucts, therefore,  have  no  value  as  bactericides  in  breath- 
able air. 

3.  Because  the  products  of  the  ozone  machines  are  irri- 
tating to  the  nuicous  membranes  and  are  probably  injurious 
in  other  ways,  the  machines  should  not  be  allowed  in 
schools,  offices  or  other  places  in  which  people  remain  for 
considerable  periods  of  time. 

4.  The  ozone  machines  produce  gases  which  mask  dis- 
agreeable odors  of  moderate  strength.  In  this  way  the 
machines  can  conceal  faults  in  ventilation  while  not  cor- 
recting them.  Because  the  ozone  machine  covers  un- 
hygienic conditions  in  the  air  and  at  the  same  time  pro- 
duces new  injurious  substances,  it  cannot  properly  be 
classed  as  a  hygienic  device. 
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Public  Service  Commission  News 
Indi.\na   Commission 

The  strike  of  employees  of  the  Indianapolis  Traction  & 
Terminal  Company,  the  impending  difficulties  of  employees 
of  the  intcrurban  railways,  the  strike  of  electrical  linemen 
in  Indiana  and  the  strike  of  local  carmen  at  Richmond, 
Ind.,  have  thrown  new  burdens  on  the  commission.  Gov- 
ernor Ralston  points  out  that  the  commission  was  called 
into  the  street  railway  difficulty  only  because  a  crisis  had 
arisen  and  not  with  any  intention  of  placing  the  additional 
burdens  of  labor  troubles  regularly  upon  the  commission. 
That  such  a  turn  should  be  given  the  duties  of  the  com- 
mission is  preposterous,  he  said.  Under  the  terms  of  the 
agreement,  the  employees  and  the  company  officials  ap- 
peared before  the  commission  at  the  expiration  of  five  days 
after  the  agreement  was  signed  with  their  differences  over 
wages,  hours,  conditions  of  labor  and  other  subjects  and 
the  connnission  began  the  task  of  arbitration.  The  decision 
of  the  commission,  to  be  given  in  thirty  days,  was  to  be 
binding  for  three  years  on  both  parties.  The  present  situ- 
ation, in  which  the  Public  Service  Commission  is  seen 
acting  as  a  labor  arbitration  board,  will  be  remedied,  ac- 
cording to  the  Governor's  statement,  as  soon  as  the  Legis- 
lature can  meet.  Then  an  arbitration  board  probably  will 
be  created. 

The  Terre  Haute  Commercial  Club  has  presented  three 
petitions  for  an  investigation  of  rates  and  valuation  of 
the  Terre  Haute,  Indianapolis  &  Eastern  Traction  Com- 
pany, which  supplies  electric  power  and  lighting  and  heat ; 
the  Citizens'  Gas  &  Fuel  Company  and  the  Terre  Haute 
Water  Works  Company.  The  petition  in  reference  to  the 
traction  company  declared  that  the  schedule  of  rates  filed 
with  the  commission  by  the  company  on  July  29,  1913, 
showed  excessive  and  unreasonable  rates  and  discrimina- 
tion. It  also  contended  that  certain  regulations  now  in 
force  by  the  company  were  in  violation  of  the  Indiana  law. 
Among  these  regulations  w-ere  one  prohibiting  customers 
of  the  heating  plant  from  using  other  illumination  than  that 
supplied  by  the  company,  a  provision  that  all  electrical  con- 
sumers shall  pay  a  minimum  meter  charge,  a  provision  that 
the  maximum  demand  on  which  rates  and  charges  are  based 
shall  be  deemed  to  be  the  total  connected  load  of  the  con- 
sumer's equipment,  and  a  provision  giving  different  rates  to 
consumers  who  use  the  company's  service  exclusively.  The 
petition  also  charged  that  the  traction  company  does  not 
maintain  the  voltage  agreed  upon  or  consistent  with  the 
equipment  of  consumers. 

The  commission  may  be  forced  to  take  some  other  course 
than  to  make  physical  valuations,  because  of  the  lack  of 
the  facilities  for  carrying  on  extensive  work  of  this  char- 
acter, owing  to  the  small  engineering  force  and  funds 
available. 

Mass.vchusetts  Commission 

The  Edison  Electric  Illuminating  Company  of  Boston  has 
filed  an  appeal  with  the  Gas  and  Electric  Light  Commis- 
sion against  the  Board  of  Aldermen  of  Chelsea,  which 
recently  granted  a  franchise  to  the  firm  of  A.  G.  Walton 
&  Company  to  erect  wires  along  the  streets  in  the  vicinity 
of  its  factory  for  local  electrical  distribution. 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  its  report  for  the  calendar  year  1912,  including 
returns  for  the  fiscal  year  ended  Tune  30,  1912.  The  re- 
port is  one  of  the  longest  ever  issued  by  the  board,  covering 
717  pages  of  material  bearing  upon  legislation,  decisions, 
special  reports,  accidents,  meter  testing,  price  cases,  secur- 
ity issues,  statistics  and  other  related  topics.  Returns  were 
made  to  the  board  from  sixty-eight  incorporated  gas  com- 
panies, fifty-six  incorporated  electric-light  companies  and 
twenty  persons  or  associations  making  or  selling  electricitv 
or  gas.  Thirty-two  municipal  plants  also  filed  returns. 
Four  new  electric  service  companies  were  incorporated 
during  the  year.     The  work  of  the  board  in  smoke  abate- 


ment has  proceeded  steadily,  and  thus  far  but  one  formal 
hearing  as  a  prerequisite  for  court  proceedings  for  viola- 
tion of  the  Massachusetts  smoke  law  has  been  found  nec- 
essary. The  commission  points  out  that  the  law  can  be 
enforced  without  hardship  to  plant  owners  and  with  in- 
creased economy  of  operation.  A  valuable  feature  of  the 
appendix  is  a  special  report  of  the  board  upon  demand 
meters  which  was  made  to  the  Legislature  last  year  upon 
the  request  of  the  latter  in  connection  with  a  proposition 
to  regulate  or  prohibit  the  use  of  such  instruments.  As 
reviewed  in  these  columns  at  the  time,  the  report  contains 
a  large  number  of  engineering  data  of  interest  and  the 
conclusion  of  the  board  that  its  supervisory  authority  should 
be  extended  over  apparatus  of  this  character. 

The    commission's    summary    of    financial    conditions   ir 
the   central-station    industry   of   the    State   evidences   con- 
tinued rapid  growth  in  the  popularity  and  success  of  electric 
service.     The  total  income  of  the  private  electric-servic< 
companies  for  the  fiscal  year  1912  was  $13,580,031,  com 
pared  with  $12,353,109  in  1911.     Income  from  the  sale  o 
energy  for  commercial  lighting  increased  from  $7,167.5'- 
to  $7,914,368.  and  income  from  its  sale  for  industrial  \i 
poses  from  $2,677,425  to  $3,023,512.     Operating  expcn- 
taxes  and  administrative  costs  were  $7,976,348,  compar 
with  $7,251,118  in  1911,  and  dividends  were  $2,934,448 
1912,  compared  with  $2,662,703  in   191 1.     The  compam 
net  profit  for  the  year,  after  all  fixed  charges  were  ' 
ducted,  came  to  $232,587  as  against  $166,966  in  the  previ' 
year.      The   assets    for    1912   were   $56,824,843,   compar 
with   $51,327,024   in    1911,   and  the   surplus   for    1912   v 
$2,263,813,  compared  with  $2,049,081   in  1911.     The  act 
surplus  is  stated  as  13.27  per  cent  of  the  capitalization  : 
1912,  compared  with   11.76  per  cent  for   1911. 

Illinois  Commission 

Mr.  Richard  Yates  has  been  appointed  a  member  of  t' 
Railroad    and    Warehouse    Commission    of    Illinois.     Tl 
board  will  go  out  of  existence  on  Dec.  31,  1913,  and  will 
succeeded  by  the   Public  L^tilities  Commission  of   Illini 
It  is  considered  probable,  therefore,  that  Mr.  Yates  will 
appointed  a  member  of  the  new  commission.    The  law  p' 
vides  that  not  more  than  three  of  the  five  members  of  • 
new   commission   shall  belong  to  any  one  political   par 
The  present  administration  of  Illinois  is  Democratic.    V 
Yates  is  a  Republican  and  was  Governor  of  Illinois  fr 
1901  to  1905. 

Oregon  Commission 

The  Railroad  Commission  of  Oregon  has  issued  a  ur 
form  classification  of  accounts  for  electric,  gas  and  wat 
utilities.  The  classification  was  adopted  June  16,  1913.  a' 
became  effective  on  July  i,  1913. 

The  instructions  pertaining  to  the  accounts  define  repai 
which  are  to  consist  of  ordinary  and  extraordinary  repai 
Ordinary  repairs  are  not  required  to  be  taken  into  accou 
in  fixing  a  rate  of  depreciation.  Extraordinary  repa 
should  be  provided  for  by  adequate  charges  to  depreciati' 

The  instructions  also  state  that  utilities  should  include 
operating  expenses  depreciation  charges  for  the  purpose 
creating  proper  and  adequate  reserves  to  cover  the  expeir 
of  depreciation  currently  accruing  in  the  tangible  (in 
capital.  The  amount  charged  as  expense  of  depreciati 
should  be  based  upon  rules  determined  by  the  utility,  l 
ities  should  be  prepared  to  give  to  the  commission  upon  ■ 
mand  the  rules  and  a  sworn  statement  of  the  facts,  exp 
opinion  and  estimates  upon  which  they  are  based.  1 ' 
rate  of  depreciation  should  be  fixed  so  as  to  distribute.  ■ 
nearly  as  may  be,  evenly  throughout  the  life  of  the  dep 
dating  property  the  burden  of  extraordinary  repairs  ; 
the  cost  of  capital  consumed  in  operations  during  a  gi'' 
month  or  year  and  .should  be  based  upon  the  average  -I 
of  the  units  comprised  in  the  respective  classes  of  prop*'  -TT- 

In  referring  to  "extraordinary  casualties  and  unant  ■ 
pated    reconstruction"'    the    instructions    state    that,  if  ' 
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authorized,  upon  application  to  the  commission  the  utility 
to  which  such  authority  is  granted  may  charge  the  amount 
named  in  the  authorization  to  an  expense  account  for  the 
purpose  of  distributing  over  a  limited  period  a  loss  of  such 
a  nature  that  it  cannot  be  anticipated  by  the  exercise  of 
reasonable  prudence. 

For  the  purpose  of  the  system  of  accounts  the  utilities 
are  divided  into  three  classes,  those  with  gross  annual  rev- 
enues exceeding  $100,000,  those  with  revenues  exceeding 
$25,000  but  not  more  than  $100,000,  and  those  with  $25,000 
or  less. 


Current  News  Notes 

Comfort  for  Dumu  Anim.\ls  Provided  Electrically. — ■ 
The  owner  of  a  stable  in  Louisville,  Ky.,  realizing  the  im- 
possibility of  obtaining  good  service  from  his  horses  when 
they  were  constantly  annoyed  by  flies,  placed  a  large  elec- 
trically driven  canvas  paddle  over  each  stall.  All  the  fans 
were  attached  to  a  long  shaft  turned  by  a  single  electric 
motor. 

*  *     * 

Guide  to  National  Electrical  Code  Changes. — The 
Philadelphia  Fire  Underwriters'  Association  has  issued  a 
guide  to  the  changes  in  the  National  Electrical  Code,  edi- 
tion of  1913.  This  pamphlet  was  prepared  with  a  view  of 
affording  wiremen  a  ready  means  of  ascertaining  what 
changes  and  additions  have  been  made  to  the  old  code.  By 
this  means  it  is  believed  electrical  contractors  will  have  lit- 
tle or  no  trouble  in  complying  with  the  provisions  of  the 
present  edition  of  the  National  Electrical  Code. 

*  *     * 

Cost  of  Service  Versus  Value  of  Service. — In  hold- 
ing that  a  certain  increase  in  freight  rates  was  justified 
the  Interstate  Commerce  Commission  laid  down  on  Oct. 
28  the  following  general  principle  of  great  significance  in 
rate  making:  "If,  when  viewed  in  the  light  of  those  con- 
siderations which  enter  into  proper  rate  making,  a  particu- 
lar rate  is  fair  and  just  for  the  service  performed,  the 
price  at  which  the  shipper  markets  his  product  cannot  be 
;    accepted  as  the  controlling  factor  in  fixing  the  rate." 

i*  *  * 
Electric  Search-Lamps  in  Colorado  Strike. — As  a 
result  of  the  recent  labor  troubles  in  the  Colorado  mining 
f  ■districts,  twenty-one  electric  search-lamps  have  been  pur- 
;'  chased  by  several  mine  owners  and  are  being  used  for  de- 
ji  tecting  hostile  movements  in  the  vicinity  of  the  mine  prop- 
[1  -erties.  Most  of  the  lamps  have  i8-in.  reflectors,  although 
the  largest  is  a  30-in.  projector.  All  are  of  the  pilot-house- 
;  -control  type,  being  mounted  on  top  of,  and  controlled  from, 
a  sheet-steel  cabinet  in  which  the  operator  is  stationed. 

*  *     * 

Los  Angeles  Municipal  Lighting  Plant  Activities. 
— The  city  of  Los  Angeles,  Cal.,  is  now  agitating  the  estab- 
lishment  of   a   municipal    electric   lighting   plant    and   the 
1  operation    of   the    lighting    system    from    energy    obtained 
i  from  a  plant  built  in  connection  with  the  new  aqueduct  sys- 
I  tem.     The    City    Council    recently    appointed    a    board    of 
|i  engineers  to  advise  the  city  as  to  the  probable  cost  and 
[probable  earnings  of  a  municipal  distribution  system.    The 
members  of  this  board  are  Dr.  George  L.  Hoxie,  of  New 
York;  Prof.  C.  L.  Cory,  of  the  University  of  California, 
and  Mr.  C.  F.  Koiner,  of  Pasadena. 

*  *     * 

Grand  Junction,  Col.,  Rejects  Municipalization 
Plans. — Voters  of  Grand  Junction,  Col.,  rejected  on  Nov. 
[  three  separate  proposals  for  municipalization  of  local 
public  utilities.  One  question  upon  which  a  vote  was  taken 
ivas  the  purchase  or  construction  of  an  electric  plant,  an- 
'ther  involved  the  purchase  or  construction  of  a  gas  plant, 
lid  a  third  proposed  the  purchase  of  the  gas,  electric  and 


railway  properties  of  the  Grand  Junction  St.  Grand  River 
Valley  Railway  Company.  The  largest  vote  was  recorded 
in  opposition  to  the  proposed  municipalization  of  the  Grand 
Junction  &  Grand   River   X'alley   Railway. 

*  *     * 

Free  Lectures  on  Electrical  Engineering. — A  course 
of  lectures  on  electrical  engineering  is  being  given  by  Mr. 
W.  Wallace  Ker,  of  the  Hebrew  Technical  Institute,  at  St. 
Bartholomew's  Lyceum  Hall,  205  East  Forty-second  Street, 
New  York,  under  the  auspices  of  the  New  Y'ork  Board  of 
Education.  The  lectures,  admission  to  which  is  free,  are  as 
follows:  Nov.  15,  "The  Electric  Storage  Battery";  Nov. 
22,  "Alternating  Currents  of  Electricity" ;  Nov.  29,  "De- 
velopment of  Electricity  and  Its  Use  at  Niagara  Falls"; 
Dec.  6,  "The  Steam  Turbine";  Dec.  13,  "Primary  Bat- 
teries." 

*  *     * 

Radio  Stations  of  the  United  States. — A  list  of  the 
land  and  ship  radio  stations  of  the  United  States  has  been 
printed  by  the  Department  of  Commerce,  Bureau  of  Navi- 
gation, Washington,  D.  C.  The  contents  include  a  list  of 
land  stations  arranged  alphabetically  by  names,  a  list  of  all 
ship  stations,  and  a  list  of  all  United  States  call  signals  ar- 
ranged alphabetically,  each  followed  by  the  name  of  the 
ship  or  land  station  to  which  the  call  has  been  assigned. 
In  Part  II  is  given  a  list  of  amateur  stations  licensed  up  to 
June  30,  1913,  arranged  according  to  radio  districts,  v^'ith 
the  headquarters  and  territorial  limits  of  each  district. 
Copies  of  this  publication  may  be  procured  from  the  Super- 
intendent of  Public  Documents,  Washington,  D.  C,  at  15 

cents  each. 

*  *     * 

Foreign  Weights  and  Measures. — The  Foreign  Trade 
Bureau  of  the  Philadelphia  Commercial  Museum,  Phila- 
delphia, Pa.,  has  issued  a  sixty-four-page  pamphlet  giving 
conversion  tables  of  foreign  weights,  measures  and  money 
and  also  comparisons  of  prices  per  pound,  yard,  gallon  or 
bushel  in  United  States  money  with  prices  per  kilo,  meter, 
liter,  hectoliter,  etc.,  in  foreign  money.  The  pamphlet  is 
compiled  by  the  librarian  and  statistician  of  the  museum, 
Mr.  John  J.  Macfarlane.  This  publication  will  be  found 
of  value  to  manufacturers  in  the  United  States  who  have 
already  established  commercial  relations  with  other  coun- 
tries, and  it  contains  useful  suggestions  to  those  planning 
to  enter  into  trade  with  foreign  countries.  Mr.  Dudley 
Bartlett  is  chief  of  the  Foreign  Trade  Bureau  of  the  Phila- 
delphia Commercial   Museum. 

*  *     * 

Physical  Re.seauch. — The  investigations  carried  out  by 
the  i'hysical  Laboratory  of  the  National  Electric  Lamp 
.\ssociation,  Cleveland,  Ohio,  the  results  of  which  have 
been  presented  before  various  scientific  and  technical  so- 
cieties of  the  United  States,  are  published  in  the  "Abstract- 
Bulletin,"  issued  by  the  firm.  In  the  first  issue  published 
abstracts  are  given  of  articles  relating  to  every  research 
carried  out  in  the  laboratory  from  its  inception  in  1908  to 
the  summer  of  1912.  This  publication  contains  papers  by 
Dr.  Edward  P.  Hyde,  Dr.  Herbert  E.  Ives,  Mr.  M.  Luck- 
iesh,  Mr.  F.  E.  Cady,  Mr.  A.  G.  Worthington  and  Dr.  Percy 
E.  Cobb.  Some  of  the  complete  papers  of  which  abstracts 
are  made  have  been  presented  before  the  Illuminating 
Engineering  Society  and  the  American  Physical  Society, 
while  others  have  appeared  in  the  Electrical  World,  Elec- 
trical Review  and  Western  Electrician,  Astrophysical  Jour- 
nal, American  Journal  of  Physiology,  Physical  Revieiv, 
Philosophical  Magazine,  and  ItUiminating  Engineer.  The 
pamphlet  contains  128  pages  and  is  fully  illustrated  with 
photographs  and  drawings.  The  information  given  is  valu- 
able, and  the  abstracts,  which  have  been  prepared  by  the 
authors  themselves,  will  serve  their  purpose  well  for  all 
those  who  desire  a  general  knowledge  of  the  latest  re- 
searches on  the  subjects  treated. 
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Tkussia  to  Develop  IIvdkoeleltkic  I'Inekuy. — A  law  lias 
been  enacted  in  Prussia  to  provide  a  sum  of  about  $2,500,000 
for  the  development  of  hydroelectric  energy  by  the  State 
from  existing  reservoirs  built  by  the  government,  in  con- 
nection with  the  Rhine-Hanover  Canal,  at  Mem  fort,  on  the 
River  .-\der,  and  at  Hehninghausen,  on  the  River  Dicmel. 
It  is  proposed,  further,  to  connect  the  plants  to  be  erected 
at  these  points  with  a  third  station  at  .\Iunden.  on  the  Riv- 
ers I-'ulda  and  Werra.  The  total  rating  of  the  stations  will 
be  41.000  kw.  The  area  to  be  served  includes  thirteen  coun- 
ties in  Prussia  and  three  in  Waldcck  with  a  population  of 
600,000.  The  energy  will  be  distributed  to  fifteen  points 
in  this  area  by  a  40,000-volt  system  about  215  miles  long. 
and  at  each  point  there  will  be  a  transformer  station  to 
reduce  the  voltage  to  6000. 

*  *     * 

Watek-Powers  in  New  Queuec. — In  bulletins  published 
by  the  Department  of  Colonization  of  Mines  and  I-'isheries 
in  the  District  of  Ungava,  recently  added  to  the  Province 
of  Quebec,  under  the  name  of  the  territory  of  New  Quebec, 
a  vast  amount  of  information  is  obtainable  respecting  the 
water-powers  of  that  territory.  The  interior  of  Ungava 
is  a  huge  plateau  which  rises  somewhat  abruptly  within  a 
few  miles  of  the  coast  line  to  a  height  of  from  1500  ft.  to 
2500  ft.  The  various  streams,  therefore,  afford  numerous 
water-powers.  On  the  Great  Whale  River  within  20  miles 
of  its  mouth  there  are  three  falls  of  150  ft.,  230  ft.  and  65 
ft.  respectively.  On  the  South  Branch  of  this  same  river  a 
few  miles  from  its  mouth  a  fall  of  the  river  gives  136  ft. 
Nastapoka  Falls,  near  the  coast,  is  170  ft.  in  height.  Near 
Richmond  Gulf  the  Wyachuan  River  Falls  possess  a  head 
of  315  ft.  A  remarkable  case  of  very  high  waterfalls  in 
the  interior  is  that  of  the  Hamilton  River.  The  Grand 
Falls  of  this  river  are  situated  about  300  miles  from  Rigolet. 
The  falls  themselves  have  a  sheer  drop  of  302  ft.,  and  for 
12  miles  above  the  falls  the  river  rises  rapidly  so  that  in 
that  distance  the  difference  of  level,  including  the  falls 
proper,  is  760  ft.  The  discharge  is  estimated  at  50,000  cu. 
ft.  per  second,  which  would  give  appro.ximately  1,500,000 
hp  at  the  fall  proper  and  3.660,000  hp  for  the  12  miles  of 
falls  of  the  river.  These  evidently  are  flood-water  figures. 
since  the  Commission  of  Conservation  gives  the  estimated 
horse-power  of  the  falls  at  120,000  hp,  and  of  the  total  fall 
for  a  distance  of  12  miles  as  300,000  hp  on  low-water 
drainage. 

*  *     * 

SOCIETY  MEETINGS 
Meeting  of  New  York  Sections  of  I.  E.  S.  and  N.  E. 
I-.  A. — The  regular  monthly  meeting  of  the  New  York 
Section  of  the  Illuminating  Engineering  Society  is  to  be 
held  in  conjunction  with  the  New  York  Companies'  Sec- 
tion of  the  National  Electric  Eight  Association  at  the  Edi- 
son Auditorium  on  Nov.  17.  Addresses  will  be  made  by 
Mr.  S.  G.  Rhodes,  of  the  New  York  Edison  Company,  on 
"Street  Lighting  Abroad,"  and  by  Mr.  H.  W.  Jackson,  of 
the  General  Electric  Company,  on  "Recent  Developments  in 
Incandescent  Electric  Lamps."  .\  feature  of  the  evening 
will  be  the  demonstration  of  neon  tube  lighting. 


Convention  of  Southeastern  Section,  N.  E.  L.  A. — 
The  1914  convention  of  the  Southeastern  Section  of  the 
National  Electric  Light  Association  is  to  be  held  Aug.  19 
to  21,  1914,  at  the  Isle  of  Palms,  a  popular  beach  resort  12 
miles  north  of  Charleston,  S.  C.  At  a  meeting  of  the 
executive  committee  of  the  section  at  Charleston  last  w^eek 
Mr.  C.  M.  Benedict,  treasurer  of  the  Charleston  Consoli- 
dated Railway  &  Lighting  Company,  was  appointed  chair- 
man of  the  entertainment  committee,  the  other  members 
of  which  are  Messrs.  E.  C.  Deal,  Augusta,  Ga. ;  R.  L. 
Lindsey,  Durham.  N.  C,  and  W.  W.  Fuller,  Charles- 
ton. N.  C. 


Chicago  Section,  1.  E.  S. — "Street  Car  Lighting"  was 
the  subject  of  a  paper  presented  by  Mr.  L.  C.  Porter,  of 
Harrison,  N.  J.,  before  the  Chicago  Section  of  the  Illumi- 
nating Engineering  Society,  Nov.  12.  Preceding  Mr.  Por- 
ter's paper,  Mr.  W.  A.  Durgin.  Chicago,  gave  a  twenty- 
minute  talk  on  "Fundamentals  of  Illumination."  The  next 
meeting  of  the  Chicago  Section,  "ladies'  night,"  will  be 
held  Dec.  10  at  the  residence  of  Mr.  A.  D.  Curtis,  5528 
East  End  Avenue.  Chicago.  Mr.  Curtis  will  read  a  paper, 
"Five  Years'  Progress  in  the  Indirect  Ligjiting  of  the 
Home."  At  the  session  scheduled  for  Jan.  28  Mr.  J.  B. 
Jackson  will  present  a  paper  on  "Planning  Lighting  Instal- 
lations." 

*  *     * 

Meeting  of  Yonkers  Section,  N.  E.  L.  A. — The  first 
monthly  meeting  of  the  N.  E.  L.  A.,  Yonkers  Section,  was 
held  on  Nov.  10.  Mr.  J.  P.  Radcliff,  who  acted  as  tempo- 
rary chairman,  introduced  Mr.  W.  I.  Donshea,  who  ex- 
plained in  detail  the  workings  of  the  new  amendment  to 
the  constitution  which  provides  for  the  local  meetings  of 
the  different  companies.  Mr.  Donshea  also  gave  an  inter- 
esting talk  on  the  prizes  to  be  awarded  by  the  N.  E.  L.  A. 
for  the  best  papers  submitted  and  urged  the  members  not  to 
be  slow  in  the  presentation  and  discussion  of  papers.  Mr. 
G.  B.  Cornell,  Jr.,  was  elected  permanent  chairman  for  the 
coming  year  and  Mr.  E.  J.  Reilly  was  elected  secretary. 
Mr.  Cornell  read  a  very  interesting  and  instructive  paper 
on  "Electricity  on  the  Farm,"  by  Mr.  E.  P.  Edwards,  of  the 
General  Electric  Company,  illustrated  with  lantern  slides. 
This  is  one  of  the  lectures  furnished  by  the  lecture  bureau 
of  the  N.  E.  L.  A.  The  Rev.  F.  W.  Cutler  also  delivered  a 
very  interesting  talk,  his  subject  being  "Co-operation  and 
Organization."  A  pleasing  feature  of  the  evening  was 
the  presentation  of  a  silver  loving  cup  by  the  employees  of 
the  Yonkers  station  to  Mr.  B.  O.  P^uller.  who  recently  re- 
signed as  inspector  to  accept  the  position  of  superintendent 
of  the  Hollywood  Inn. 

*  *     * 

Touring  in  the  Electric  Automohile. — At  a  well-at- 
tended meeting  of  the  Chicago  Section  of  the  Electric 
Vehicle  Association  on  Nov.  4  Col.  E.  W.  M.  Bailey,  who 
recently  toured  from  Boston  to  New  York  and  thence  to 
Chicago  in  a  Bailey  roadster,  was  the  guest  of  honor.  He 
gave  an  interesting  description  of  his  trip  and  there  was 
an  informal  discussion  by  the  representatives  of  manufac- 
turers of  electric  vehicles  and  storage  batteries  as  well  as 
garage  men  and  central-station  men.  Colonel  Bailey  said 
that  too  much  stress  should  not  be  laid  on  making  long 
runs  on  one  battery  charge.  It  is  better  to  encourage  the 
establishment  of  facilities  for  charging  at  frequent  inter- 
vals along  main-traveled  highw^ays.  It  is  true,  he  said,  that 
the  Edison  battery  is  best  adapted  for  a  trip  such  as  he 
made  inasmuch  as  it  can  be  rapidly  charged  and  discharged. 
Nevertheless,  there  js  a  large  field  for  the  lead  batterv-  in 
the  equipment  of  city  cars.  Another  point  made  by  the 
speaker  was  that  the  average  running  speed  of  gasoline 
cars  in  touring  trips  is  not  more  than  18  or  19  miles  an 
hour.  All  present  seemed  to  be  much  interested  in  the 
possibilities  of  electric  automobile  touring,  and  it  was  the 
general  opinion  that  with  suitable  types  of  electric  cars  the 
possibilities  of  cross-country  runs  have  been  but  little  ap- 
preciated. Some  of  the  storage-battery  men  said  that  with 
the  existence  of  charging  stations  not  too  far  apart,  with 
the  proper  car  and  perhaps  with  some  improvements  in  the 
battery  itself,  the  lead  battery  will  not  be  excluded  from 
the  equipment  of  electric  touring  automobiles.  The  opinion 
was  expressed  that  all  interested  in  the  advancement  ol 
the  electric  passenger  vehicle  should  take  a  greater  p?^- 
sonal  interest  in  making  touring  trips  in  electric  machim 
seeing  to  it  that  the  public  is  acquainted  with  the  result- 
It  was  thought  that  the  New  York-Chicago  trip  of  Colone 
Bailey  will  be  of  distinct  benefit  to  the  industry. 
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Hydroelectric  Development  on  the  Tennessee   River 


Completion  of  Hales  Bar  station  of  Chattanooga  & 
Tennessee  River  Power  Company  after  nine  years 
of    work — Difficulty    encountered    in    building  dam 


ON  Thursday  of  this  week,  Nov.  13,  the  largest  single 
hydroelectric  development  in  the  South,  that  of  the 
Chattanooga  &  Tennessee  River  Power  Company 
at  Hales  Bar  on  the  Tennessee  River,  33  miles  below  Chat- 
tanooga, was  formally  started.  The  dam  and  lock  were 
designed  and  constructed  under  the  supervision  of  United 
States  government  engineers  by  the  late  Anthony  X.  Brady 
at  a  cost  of  approximately  $9,000,000.  The  lock,  which  is 
situated  on  the  west  or  right  bank  of  the  river,  has  the 
distinction  of  being  the  largest  single  lift  in  the  world.  It 
is  built  against  a  rock  bluff,  has  a  clear  width  of  60  ft.,  and 
is  approximately  312  ft.  long  inside.  The  gates  are  of  the 
mitering  type,  horizontally  framed,  built  of  steel  and  oper- 
ated by  electricity.  These  gates  are  somewhat  remarkable 
for  the  head  which  they 
have  to  support,  the 
difference  in  elevation 
between  the  two  pools 
being  about  40  ft. 
Each  lift  of  the  lower 
gates  is  34  ft.  long,  59 
ft.  high  and  weighs  129 
tons.  The  lock  cham- 
ber is  filled  by  two  cul- 
verts, II  ft.  by  6  ft., 
operated  by  stony  sluice 
gates  fitted  for  electri- 
cal operation.  T  h  < 
dam  itself  is  1200  ft. 
long  and  extends  from 
the  lock  on  the  west 
side  of  the  river  to  the 
power  house  and  trans- 
former house  on  the 
east  side.  The  crest 
of  the  dam  is  at  an 
elevation  of  635  ft. 
above  the  sea,  and 
flashboards  will  bring 
the  elevation  of  the 
crest  3  ft.  higher. 
There  is  a  passage- 
way through  the  dam 
in  which  the  electric 
conduits  are  carried 
from  one  side  of  the 
'  river  to  the  other.    The  station  is  designed  for  42,000  kw. 

\'ari.\tiox  in  Flow  of  River 

The  total  length  of  navigable  waterways  formed  by  the 
Tennessee  and  its  tributaries  is  about  1300  miles.  At  Riv- 
erton,  Ala.,  and  Muscle  Shoals,  .'Via.,  the  obstructions  to 
navigation  have  been  removed  by  a  .sy.stem  of  canals  and 
locks  so  that  a  5-ft.  depth  of  water  is  available  the  entire 
year  from  Paducah.  Ky..  where  the  Tennessee  joins  the 
Ohio,  to  Muscle  Shoals,  a  distance  of  nearly  300  miles. 
Between  Muscle  Shoals  and  Chattanooga  the  low-water 
iiavigation  was  limited  to  a  draft  of  water  not  exceeding  2 
ift.,  and  at  high  water  the  river  was  practically  unnavigable. 

\  5-ft.  depth  of  water  will  now  be  available  for  naviga- 

ion  all  the  way  to  Chattanooga. 


FIG.      I HALES     BAR     STATION     OF     CHATTANOOGA      &      TENNESSEE      RIVER 

POWER    COMPANY 


The  general  characteristics  of  the  Tennessee  River  are 
those  of  a  broad,  tranquil  stream  with  moderate  current. 
Where  the  river  passes  through  the  mountains  below  Chat- 
tanooga navigation  presents  great  difficulties  at  low  water 
on  account  of  the  rapids  and  rock  barriers  and  also  at  high 
water  because  of  the  excessive  velocities  of  flow.  At  Will- 
iams Island,  10  miles  below  Chattanooga,  where  the  river 
enters  the  mountain  section,  difficult  navigation  commences. 
The  width  of  the  river  at  high  water  through  this  section 
does  not  exceed  1500  ft.  and  varies  from  700  ft.  at  certain 
locations  to  the  first  figure.  The  low-water  flow  of  the 
river  at  zero  reading  on  the  Chattanooga  gage  is  about 
8000  cu.  ft.  per  second.  At  the  high-water  reading,  58  ft. 
on  the  Chattanooga  gage,  the  flow  is  about  700,000  cu.  fi. 

per  second.  From  this 
it  will  be  seen  that  the 
task  of  damming  or 
improving  the  river 
was  very  difficult.  In 
fact,  there  is  practically 
no  other  river  in  the 
world  in  which  the 
variation  of  flow  is  so 
large  and  the  available 
channel  so  small.  The 
maximum  velocity  en- 
countered in  going 
through  the  mountain 
section  at  maximum 
discharge  is  about  19 
ft.  per  second,  while 
the  maximum  velocity 
at  low  water  is  ap- 
pro-ximately  1.7  ft.  per 
second. 

In  1904  the  business 
men  of  Chattanooga 
secured  an  act  of  Con- 
gress granting  permis- 
sion to  the  city  of 
Chattanooga  to  build 
and  construct  a  lock 
and  dam  across  the 
Tennessee  River  at 
Scott's  Point  for  im- 
proving navigation  and 
for  power  purposes.  The  city,  however,  did  not  take 
up  this  franchise  and  a  further  clause  of  the  act  prompted 
private  parties  to  accept  what  the  city  had  failed  to  take. 
.Mr.  C.  1"..  James  and  the  late  J.  C.  Guild,  of  Chattanooga, 
took  up  the  franchise  and  together  with  the  late  A.  N.  Brady 
organized  the  Chattanooga  &  Tennessee  River  Power  Com- 
pany, which  entered  into  contract  with  the  United  States 
government  for  the  construction  and  maintenance  of  the 
works.  It  was  found  on  investigation  that  the  location  of 
the  dam  at  Scott"s  Point  would  not  give  sufficient  improve- 
ment to  the  river  nor  sufficient  water-power,  owing  to  the 
backing  up  of  tail-water  at  the  higher  stages  of  flow. 
.Authorization  was  finally  obtained  for  locating  the  dam  at 
Hales  Bar,  33  miles  below  Chattanooga,  where  rock  was 
available  for  the  dam  foundation  and  where  the  flood  plane 
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widened  to  such  an  extent  that  a  rapid  rise  of  the  tail-water 
would  not  be  so  disastrous  to  a  water-power  development. 
The  head  on  the  turbines  at  this  place  would  be  about 
39  ft.  at  low  water,  while  at  a  40-ft.  stage  the  backing  up 
of  the  tail-water  would  reduce  this  head  to  about  19  ft. 
The  lock  and  dam  were  designed  under  the  direction  of 
Major  H.  C.  Newcomer.  The  designs  for  the  water-power 
plant  were  made  by  Mr.  John  Bogart,  consulting  engineer 
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of  the  Chattanooga  &  Tennessee  River  Power  Company, 
while  the  mechanical  and  electrical  designs  were  perfected 
by  Mr.  Thomas  E.  Murray,  consulting  engineer  for  Mr. 
Brady.  The  hydraulic  problem  was  the  most  difficult  of 
solution  as  the  variation  of  flow  is  extremely  large,  rang- 
ing from  5000  cu.  ft.  per  second  as  a  minimum  to  320,000 
ft.  per  second  at  occasional  floods.  As  a  general  statement 
it  may  be  said  that  for  two  months  of  the  year  the  flow- 
varies  between  8000  and  16,000  cu.  ft.  per  second;  for  about 
four  months  between  12,000  and  60,000  cu.  ft.  per  second : 
for  about  four  months  between  16,000  and  60,000  cu.  ft.  per 
second,    and    for    about   two    months   between   20,000   and 


FIG.    3 — TOWERS    AT    RIVER    CROSSING 

100,000  CU.  ft.  per  second.     During  the  shorter  periods,  of 
course,  the  maximum  flow  exceeds  these  figures. 

Hydraulic  Equipment 

To  secure  uniformity  of  speed  and  regular  output  it  was 
necessary  to  place  three  turbines  on  each  shaft,  the  two 
lower  ones  operating  during  periods  of  high  head  and  low 
flow,  while  the  third  turbine  will  be  brought  into  play  when 


there  is  more  water  but  less  available  head.  The  lock  and 
dam  are  built  of  concrete  in  which  large  stones  up  to  10 
tons  in  weight  have  been  embedded.  Some  reinforced  con- 
crete has  also  been  used.  The  power  house  with  its  trans- 
former house  has  been  built  of  reinforced  concrete.  The 
latter  is  66  ft.  wide  by  350  ft.  long,  comprising  an  operating 
building  one  story  high  and  220  ft.  long  and  a  switch  and 
transformer  house  three  stories  high  and  133  ft.  long.  The 
operating  building  consists  of  seven  bays,  each  containing 
two  turbine  units,  each  unit  consisting  of  three  turbines 
mounted  on  a  vertical  shaft  with  a  3000-kw  generator  on 
its  upper  end.  Under  ordinary  stages  of  the  river  only  two 
of  the  turbines  will  be  used  for  each  unit.  The  two  lower 
turbine  wheels  are  72  in.  in  diameter,  and  the  upper  wheel 
is  65  in.  in  diameter.  The  turbines  run  at  1 12.5  r.p.m.,  and 
each  unit  is  capable  of  delivering  5250  hp  under  a  head  of 
35  ft.  The  hydraulic  machinery  was  built  by  the  S.  Morgan 
.Smith  Company,  of  York,  Pa.,  and  the  governors  by  the 
Lombard  Governor  Company,  of  Ashland,  Mass.  An  elec- 
tric traveling  crane  of  50  tons  rating  is  provided  to  handle 
the  generators  and  turbines  in  the  operating  room  and  a 
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FIG.     4 — CROSS-SECTION     OF     GENERATI.VG    STATION 

gantry  crane  is  placed  on  the  upstream  side  of  the  operat- 
ing building  for  handling  the  headgates. 

Difficulties  Encountered  in  Erecting  Dam 
.Mthough  the  transmission  line,  substation  and  power 
house  have  been  completed  for  some  time,  work  on  the  dam 
has  only  just  been  finished.  The  engineers  experienced  noi 
end  of  difficulty  in  obtaining  a  firm  foundation  for  the  dam. 
In  the  two  bays  at  the  east  end  of  the  power  house  no 
tiouble  whatever  was  experienced  with  water,  but  in  the 
rest  of  the  excavation  large  quantities  came  up  through  the 
natural  crevices  in  the  rock.  At  first  an  attempt  was  made 
to  pump  the  water  out  during  the  process  of  the  work,  but 
the  amount  increased  so  fast  that  something  had  to  be 
done  to  stop  it.  The  water  coming  mainly  from  the  bottom, 
well  drills  were  secured  for  putting  down  holes  6  in.  ir 
diameter  to  any  depth"'  A  number  of  holes  were  put  down 
in  the  bottom  where  foundations  in  the  crevices  and  fis- 
sures would  be  met.     The  holes  were  as  deep  as  50  '' 
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As  the  amount  of  water  coming  in  increased  and  be- 
ame  too  large  to  handle  with  pumps,  the  pit  was  allowed 
)  flood  with  water  to  the  level  of  the  river.  Pumps  were 
len  used  to  throw  water  into  the  pit  so  as  to  raise  the 
:vel  inside  the  cofferdam  a  little  above  that  of  the  river, 
lefore  flooding,  pipes  were  put  into  the  well  holes  and 
arried  up  so  as  to  be  above  the  level  of  the  water  after 
coding.  These  pipes  were  of  the  same  size  as  the  well 
oles  and  were  bushed  down  on  the  top  to  2  in.  Cement 
ik)ut  was  forced  into  the  holes  through  the  pipes  by  means 
f  a  small  grouting  machine  and  compressed  air.  Just 
nough  pressure  was  used  to  force  the  grout  out  of  the 
ipe  and  well  into  the  hole.  About  12,000  barrels  of  cement 
fere  used  in  the  power-house  foundation  in  this  manner. 
Lfter  the  foot  of  the  power  house  had  been  excavated  there 
?as  still  trouble  with  the  water  coming  up  through  the 
ottom  whenever  test  holes  were  put  down.  In  order  to 
II  all  openings  and  crevices  in  the  rock  immediately  below 
be  bottom  of  the  power  house,  a  large  number  of  drill 
oles  were  made  with  the  ordinary  percussion  drill.  These 
loles,  2  in.  in  diamater,  were  filled  with  cement  grout. 

The  dam  on  the  east  side  of  the  river,  covering  about 
ne-third  of  its  length,  was  inclosed  in  a  cofferdam  divided 
ito  two  sections  by  a  cross  cofferdam.  The  same  trouble 
b'as  met  with  here  in  connection  with  the  bottom.  At  first 
I'ell  drills  were  used  to  stop  the  water  by  drilling  and  grout- 
tig  as  in  the  power  house.  Later,  when  the  bottom  was 
bout  secured,  it  was  covered  with  small  holes  put  down 
k'ith  ordinary  percussion  drills  and  then  filled  with  grout. 
)n  the  west  side  of  the  river  about  one-third  of  the  width 
if  the  river  was  inclosed  in  one  section  of  cofferdam.  Be- 
ore  any  material  was  excavated  there  well  drills  were  put 
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sjwork  over  the  entire  bottom.  A  large  proportion  of  the 
hes  could  not  be  driven  as  far  as  was  desired  owing  to 
t'  fact  that  after  the  drill  had  passed  the  crevices  sand 
ai  gravel  would  drop  into  the  hole  at  the  side  of  the  drill, 
^out  100  ft.  of  dam  foundation  was  secured  at  the  west 
si:  by  the  use  of  the  holes  for  washing  and  filling  the 
cii/ices  as  on  the  east  side  and  in  the  power  house.  Then 
:apw  method  was  tried  to  get  the  bottom.    The  rest  of  the 


bottom  inside  the  cofferdam  was  covered  with  fourteen 
caissons  of  dif^^erent  sizes,  and  these  were  sunk  in  the  usual 
manner  to  good  foundation  rock.  In  building  the  dam  gaps 
20  ft.  long  were  left  so  as  to  permit  the  water  to  pass 
through  while  the  middle  portion  was  cofferdammed. 

Generating   Equipment 
The  generating  station  is  laid  out  to  accommodate  four- 
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teen  three-phase,  60  cycle,  6600-volt  generators,  six  excit- 
ers, one  exciter  switchboard,  one  alternating-current  lamp' 
and  motor  board,  one  alternating-current  control  board, 
fourteen  alternating-current  generator  field  rheostats,  one 
storage  battery,  six  step-down  transformers,  fifteen  step-up 
transformers,  twenty-nine  6600-volt  motor-operated,  oil 
circuit-breakers  and  buses,  ten  45,000-volt,  motor-operated, 
oil  circuit-breakers  and  buses,  three  sets  of  multiplex  light- 
ning arresters  and  choke  coils  and  three  sets  of  electrolytic 
lightning  arresters  and  horn-gaps.  With  the  exception  of 
the  storage  battery,  all  of  the  above  apparatus  was  manu- 
factured by  the  General  Electric  Company.  The  fourteen^ 
generators  are  located  on  the  main  floor  of  the  operating 
room  arranged  in  two  rows,  seven  in  each  row.  At  present 
there  are  only  ten  installed,  two  of  which  have  a  loo-kw 
exciter  mounted  on  the  shaft. 

On  the  main  floor  of  the  operating  room  near  the  switch- 
board are  the  other  four  exciters,  each  consisting  of  a  250- 
kw,  250-volt,  720  r.p.m.  direct-current  generator,  driven  by 
a  375-hp,  220-volt,  720-r.p.m.,  three-phase  induction  motor, 
both  the  generator  and  motor  being  mounted  upon  a  com- 
mon base  and  coupled  together.  On  the  same  floor,  close 
to  the  motor-driven  exciters,  are  the  exciter  switchboard 
and  the  alternating-current  lamp  and  motor  board.  At  the 
extreme  eastern  end  of  the  main  floor  of  the  operating  room 
are  six  step-down,  oil-cooled  transformers  each  rated  at 
300  kw.  three-phase,  60  cycles,  6600  to  230  volts.  These 
transformers  are  located  to  the  rear  of  the  alternating- 
current  lamp  and  motor  board,  but  are  separated  therefrom 
by  a  fireproof  inclosure.  At  present  only  five  step-down 
transformers  are  installed,  three  of  which   furnish  energy 
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to  the  exciter  motors  and  two  of  wliicli  furnish  energy  for 
the  lamps  and  motors  througliout  the  statioij. 

Above  the  exciter  board  and  the  step-down  transformers 
is  a  gallery  on  which  is  located  the  main  alternating-cur- 
rent 6600-volt  and  44,Goo-volt  control  switchboard  from 
which  are  also  operated  the  alternating-current  generator 
field  rheostats.     From  each  of  the  alternating-current  gen- 
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erators  three  single-conductor  cables  are  run  in  bituminized 
fiber  conduits  laid  in  concrete  to  the  generator  oil  circuit- 
breakers  and  generator  buses,  which  are  located  in  the  north 
part  of  the  first  floor  of  the  transformer  house  and  divided 
from  the  operating  house  by  a  12-in.  concrete  wall.  From 
the  generator  buses  the  energy  is  sent  through  oil  circuit- 
breakers  to  the  step-up  transformers  located  on  the  first 
floor,  which  are  also  separated  from  the  switch  room  by 
a  12-in.  concrete  wall. 

The  step-up  transformers  will  be  grouped  in  five  sets, 
three  transformers  to  each  set  and  each  transformer  having 
a  rating  of  3133  kw,  wound  for  25,400  volts  and  44,000 
volts  on  the  high-tension  side  and  6600  volts  on  the  low- 
tension  side.  These  transformers  are  water-cooled,  and 
at  present  only  three  of  the  fifteen  are  installed.  The 
44,000-volt  energy  from  the  step-up  transformers  is  trans- 
mitted through  oil  circuit-breakers  to  the  44,000-volt  buses, 
which  are  located  partly  on  the  second  and  partly  on  the 
third  floor  in  the  transformer  house.  On  the  latter  floor 
are  also  the  44,000-volt  and  multiplex  lightning  arresters. 
Transmission  Line 

The  transmission  lines  leave  the  station  at  almost  a  right 
angle  to  the  long  side  of  the  building  and  are  carried  to  the 
substation  in  Chattanooga  on  175  steel  towers.  The  line 
follows  for  a  great  part  of  its  route  the  tracks  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Railroad  Company,  crossing 
them  in  six  places,  and  in  one  instance  crossing  the  tracks 
of  the  proposed  route  of  the  Southern  Railroad  Company 
quite  close  to  the  border  of  the  State  of  Georgia.  After 
going  in  an  easterly  direction  about  two-thirds  of  its  total 
length,  the  line  turns  sharply  north  and  continues  in  that 
direction  until  it  reaches  a  point  on  the  river  near  Moc- 
casin Bend,  where  it  turns  northwest,  crossing  the  Tennes- 
see River  at  Moccasin  Bend.  Crossing  the  river  for  the 
second  time,  it  enters  the  city  of  Chattanooga  at  the  foot 
of  Henry  Street.  From  the  foot  of  Henry  Street  the  trans- 
mission line  follows  an  easterly  course  parallel  with  Henry 
Street  until  it  reaches  the  substation  at  the  northwest  cor- 
ner of  Henry  and  Carter  Streets. 

The  two  transmission  lines  are  carried  on  single  steel 
towers,  each  line  consisting  of  three  Xo.  000  bare  copper 
cables,  which  are  used  in  the  whole  distance  of  17.5  miles 
with  the  exception  of  the  two  crossings  over  the  Tennes- 


see River,  where  350,000-circ.  mil  bare  copper  cable  is  usi 
On  the  top  of  the  transmission  towers,  a  steel  groundi 
cable  is  clamped  to  the  steel  structures  with  cast-ir 
clamps  and  carried  throughout  the  whole  distance  from  t 
generating  station  to  the  substation.  The  steel  towers  va 
in  height,  35-ft.,  40-ft.,  45-ft,  and  6o-ft.  towers  being  us 
for  ordinary  spans  and  130-ft.  and  170-ft.  towers  being  us 
for  the  river  crossings.  All  the  towers  are  erected  on  cc 
Crete  foundations,  and  owing  to  the  mountainous  characi 
of  the  country  the  towers  could  not  be  erected  at  eqi 
distances.  The  spans  vary  between  200  ft.  and  700  ft.,  a 
over  the  Tennessee  River  they  are  1400  ft.  and  1500 
respectively. 

Chattanooga  Substation 
The  substation  is  a  three-story  and  basement  buildii 
laid  out  to  accommodate  two  sets  of  electrolytic  lightni 
arresters  and  horn-gaps,  two  sets  of  multiple  lightning  ; 
testers  and  choke  coils,  five  40,ooo-volt-  motor-operated 
circuit-breakers  and  buses,  three  4000-volt  motor-operal 
oil  circuit-breakers  and  buses,  one  40,000-volt  control  boa 
two  4000/2300-volt  control  boards,  ten  2300-volt  outgo! 
lighting  feeders,  fourteen  4000-volt  outgoing  motor  feede 
one  alternating-current  station  lamp  and  motor  board,  c 
motor-generator  set.  three  2300/1 15-volt  oil-cooled  st( 
down  transformers  for  station  lamps  and  motors,  one  st( 
age  battery,  and  nine  40,ooo/4coo-volt  main  step-do' 
transformers.  The  principal  arrangement  of  the  apparai 
is  similar  to  that  in  the  generating  station.    At  the  pres( 


time  only  two  sets  of  transformers,  two  in  a  set,  are  '• 
stalled.  All  outgoing  4000-volt  and  2300-volt  leads  1<* 
the  building  on  a  level  with  the  third  floor  and  are  >* 
ported  on  wooden  poles  erected  on  the  sidewalks,  l*" 
vision  is  also  made.,  for  carrying  the  outgoing  feeders  i* 
the  station  in  underground  conduit.  Mr.  B.  T.  Burt  is* 
resident  engineer  of  the  company  at  Chattanooga. 
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Industrial  Lighting  by  Incandescent  Lamps 


Requirements  of  shop  and  factory  illumination,  methods 
of  design  and  construction,  and  data  on  cost  of  opera- 
tion of  practical  lighting  systems.     By  Ward  Harrison 


rHAT    good    illumination    in    industrial    plants    is    a 
factor   in   the   cost   of  production   is  generally   ap- 
preciated.     It    is    the    purpose    of    this    article    to 
5CUSS  the  requirements  which  must  be  met  in  the  design 
a  satisfactory  lighting  system,  to  point  out  methods  of 
sign  to  be  followed,  and  to  show  cost  figures  which  will 
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:  of  value  to  those  contemplating  the  design  of  a  practical 
jhting  system. 

There  are  four  general  requirements  to  be  met — suffi- 
ent  light  of  the  proper  quality  on  the  work;  a  moderate 
tensity  over  the  adjacent  area  and  on  the  walls;  absence 

glare,  and  simplicity,  reliability,  ease  of  maintenance 
id  low  operating  cost. 

It  is  obvious  that  there  must  be  sufficient  light  on  the 
)rk.  Better  lighting  facilities,  along  with  practically  all 
her  improvements  in  industrial  plants,  are  installed  for 
s  purpose  of  ultimately  decreasing  the  unit  cost  of  pro- 
'Ction.  From  an  economic  standpoint,  however,  it  is  very 
'ficult,  if  not  impossible,  to  determine  the  proper  intensity 
■  ■  a  given  class  of  work.  This  intensity  depends  upon 
!•  cost  of  producing  light,  the  number  and  wages  of  the 
<  ployees  and  the  value  of  their  output,  as  well  as  upon 
t  nature  and  fineness  of  the  work  and  the  possible  reduc- 
1 1  in  spoilage.  Owing  to  the  difficulties  encountered  in 
e.luating  these  quantities,  estimates  of  the  intensity  of 
iimination  required  for  any  class  of  work  have  usually 
bn  based  on  other  than  economic  considerations. 

onsidered  only  from  the  standpoint  of  safety  to  cni- 
P  ees,  0.25  ft. -candle  may,  in  most  instances,  be  taken 
S'he  lower  limit  of  permissible  intensity  in  an  industrial 
Pht.  The  upper  limit  of  needful  intensity  may  be  con- 
M'atively  estimated  at  from  50  to  100  ft. -candles.  Illu- 
niation  of  this  order  is  sometimes  required  for  operations 
in  living  fine  detail,  rapidly  moving  machinery  and  black 
suaces,  such,  for  example,  as  are  common  in  the  shoe 
'1  stry.  In  this  connection  it  must  be  borne  in  mind 
'h  after  the  apparent  brightness  of  an  object  has  reached 
^    rtain   magnitude   a    further   increase  of   intensity   does 


not  appreciably  aid  vision.  The  necessary  volume  of  inci- 
dent light  will,  of  course,  depend  upon  the  coefficient  of 
reflection  of  the  object  illuminated,  but  even  for  fine  work 
on  very  dark  goods  intensities  of  the  order  of  those  stated 
above  are  considered  satisfactory.  Such  intense  illumina- 
tion is  usually  required  over  but  a  limited  area  and,  there- 
fore, can  best  be  supplied  by  the  use  of  small  lamps  and 
reflectors  placed  close  to  the  work. 

While  from  0.25  to  100  ft. -candles  may  be  considered  as 
the  e.Ktreme  range  of  intensity  for  artificial  lighting  in 
factories,  the  great  majority  of  installations  will  fall  within 
much  narrower  limits,  between  approximately  i  ft. -candle 
and  6  ft. -candles.  Many  tables  have  been  published  desig- 
nating the  proper  intensity  of  illumination  for  various 
classes  of  work,  but  this  necessary  intensity  depends  so 
largely  upon  the  nature  and  distribution  of  the  lighting 
units  and  upon  local  conditions  as  well  as  on  the  work  to 
be  performed  that  such  tables  should  be  used  only  with 
the  greatest  caution.  Furthermore,  as  stated  above,  such 
estimates  are  at  best  based  merely  on  what  is  now  con- 
sidered good  practice  in  plants  where  illumination  tests 
have  been  conducted.  There  is  no  definite  assurance  that 
either  a  higher  or  lower  intensity  of  light  would  not  tend 
toward  a  more  economical  operation  of  the  plant.  As  a 
matter  of  fact,  the  cost  of  adequate  illumination  for  an 
industrial  plant  is  so  low  in  comparison  with  the  value  of 
the  output  dependent  upon  it  that  in  many  cases  intensi- 
ties considerably  higher  than  those  now  supplied  will  be 
found  profitable.  At  present  an  expenditure  of  I  watt  per 
square  foot  of  floor  area  using  an  overhead  system  of 
tungsten-filament    lamps   and   enameled    steel    reflectors    is 
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considered  good  practice  for  machine  shops  and  other 
locations  with  similar  lighting  requirements.  'This  will  on 
the  average  correspond  to  an  initial  intensity  somewhat  in 
excess  of  5  ft. -candles.  Tables  which  give  values  of  illu- 
mination recommended  for  various  locations  should  be 
understood  as  merely  an  approximate  guide.  One  of  the 
most   useful   of   these    is   given   in   the   1912   report   of  the 
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industrial  lighting  committee  of  the  National  Electric 
Light  Association. 

To  insure  a  satisfactory  intensity  of  light  on  the  work 
from  a  general  overhead  system  of  lighting,  it  is  in  most 
cases  essential  to  provide  light  from  several  directions  so 
that  all  sides  of  the  objects  viewed  may  be  properly  illu- 
minated and  so  thai  if  one  lamp  burns  out,  or  the  light 
from  the  unit  be  intercepted  either  by  the  operator's  body 
or  by  parts  of  machinery,  the  resulting  decrease  in  inten- 
sity will  not  be  serious.  In  an  installation  of  a  few  large 
units  shadows  are  likely  to  be  pronounced.  Furthermore, 
there  is  a  very  decided  decrease  in  the  illumination  when 
one  lamp  is  extinguished  and  consequently  the  time  of 
many  workmen  may  be  lost.  A  smaller  unit  will  affect  a 
smaller  area  and  this  area  to  a  lesser  degree. 

Again,  with  the  lighting  system  in  which  a  considerable 
number  of  units  are  used  over  an  area,  it  is  less  difficult 
to  produce  uniform  illumination.  Where  one  class  of 
work  is  performed  in  a  given  area,  a  uniform  intensity  of 
light  over  this  area  will  obviously  result  in  the  most 
economical  use  of  the  total  quantity  of  light  supplied.  With 
any  of  the  artificial  illuminants  now  available,  it  is  im- 
practicable even  to  approach  uniformity  of  illumination 
where  the  distance  between  units  is  greater  than  twice  their 
height  above  the  work.  One  and  one-half  times  this  height 
is  a  more  satisfactory  ratio.  For  a  given  mounting  height 
the  allowable  spacing  of  units  is  constant  and  independent 
of  their  candle-power.     From  the  reasons  outlined  above. 


a  color  that  they  will  rcllcct  a  large  proportion  of  the  ligli 
incident  upon  them,  the  resulting  illumination  received  or 
the  walls  and  ceiling  will  be  sufficient  to  obviate  any  ap 
pearance  of  gloom.  If,  on  the  other  hand,  the  workinj 
surface  is  too  dark  to  reflect  much  light  in  this  manner 
it  may  become  advisable  either  to  choose  an  illuminan 
which  directs  some  of  its  light  toward  the  ceiling  and  sid( 
walls,  or  else  to  provide  a  few  lamps  especially  lor  thii 
purpose.  Such  units  would  ordinarily  be  placed  close  t( 
the  ceiling  in  diffusing  envelopes.  If  the  walls  and  ceiling 
are  necessarily  dark,  as  in  a  foundry,  it  is,  of  course,  use 
less  to  throw  any  light  upon  them.  Keeping  the  walls  an< 
ceiling  well  whitewashed  adds  materially  to  the  appear 
ance  of  a  shop  as  well  as  to  the  efficiency  of  the  lighting 
installation. 

Glare  must  be  avoided.  Glare  is  commonly  defined  ai 
"light  out  of  place."  To  cause  glare,  the  disturbing  ele^ 
ment  need  not  necessarily  be  a  light  unit.  Glare  may  ai 
well  be  the  result  of  specular  reflection  from  some  brightlj 
illuminated  surface  not  far  from  the  line  of  vision,  oi 
even  from  some  polished  portion  of  the  work  itself  fron 
which  the  image  of  the  light  source  is  reflected  to  the  ove 

Recent  investigations  indicate  that  the  extent  to  whicl 
vision  is  for  the  time  impaired  by  glare  depends  primarilj 
upon  the  total  quantity  of  light  received  by  the  eye  directl) 
from  the  source,  rather  than  upon  intrinsic  brilliancy; 
hence  the  distance  between  the  eye  and  the  source  is  o: 
importance.     If  the  source  is  of  low  intrinsic  brilliancy— 
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it  follows  that  an  installation  of  a  considerable  number 
of  units  of  low  intensity  will  usually  prove  more  satisfac- 
tory and,  in  the  end,  more  economical  than  a  system  in- 
volving a  small  number  of  high  candle-power  illuminants. 

A  requirement  of  even  greater  importance  than  suflicient 
quantity  of  light  of  uniform  intensity  of  illumination  is 
that  the  intensity  shall  be  constant.  A  flickering  light  pro- 
duces the  same  effect  rapidly  repeated  as  is  experienced 
when  one  passes  from  a  dark  room  into  bright  sunshine. 
The  efforts  of  the  iris  to  accommodate  the  eye  to  the  rapid 
changes  of  intensity  produce  muscular  fatigue  and  nervous 
reaction  which  cause  discomfort  and  pain. 

In  addition  to  supplying  the  proper  light  on  the  work,  a 
well-designed  system  of  illumination  should  provide  for 
some  light  on  adjacent  objects  and  on  the  shafting  and 
belting,  as  well  as  on  the  walls  and  ceiling.  In  many  shops 
the  intensity,  except  at  a  few  points,  is  so  low  that  it  is 
scarcely  possible  to  see  one's  way  about.  Such  lighting 
is  not  only  inadequate  from  the  standpoint  of  safety,  but 
also  strains  the  eye.  If  the  work  only  is  brilliantly  lighted 
and  the  rest  of  the  room  is  in  comparative  darkness,  the 
uneven  intensity  encountered  by  the  eye  in  shifting  from 
the  work  has  a  tiring  effect  not  unlike  that  of  a  flickering 
light  source. 

From  the  psychological  standpoint,  bright  walls  and  ceil- 
ing lend  an  air.  of  cheerfuness  and  wide-awakcncss  to  a 
room  which  is  wanting  where  the  work  only  is  illuminated. 
If,  as  in  a  cotton  or  a  paper  mill,  the  materials  are  of  such 


that  is,  if  its  candle-power  per  unit  of  area  is  low — the 
effect  of  glare  usually  disappears  very  soon  after  the  cause 
is  removed.  If,  however,  the  source  is  one  of  high  intrin- 
sic brilliancy,  such  as  the  filament  of  a  tungsten  lamp  oi 
the  crater  of  an  arc,  it  may  not  only  decrease  the  ability  tc 

TABLE  I — UTILIZATION   EFFICIENCIES 


tallation — Units  Spaced   1.5  to   1.6 
Times  Height  Above  Work 


One  unit 

One  row  of  five  units.  ... 
Two  rows  of  two  units .  .  . 

Two  rows  of  three  units .  . 
Three  rows  of  three  units. 
Three  rows  of  four  units .  . 

Four  rows  of  four  units .  .  . 
Four  rows  of  ei^tht  units .  . 
Eight  rows  of  eight  units . 


see  during  its  presence  within  the  field  of  vision  but  wil 
also  tire  or  permanently  injure  the  eye.  The  seriousnes 
of  this  latter  effect  depends  largely  on  the  distance  be 
tween  the  eye  and  the  light  source  and  also  upon  th 
brightness  of  the  badcground  against  which  the  source 
viewed. 

In  order  that  a  lighting  system  may  not  prove  objecfior 
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able  from  the  standpoint  of  glare,  it  should  be  designed 
with  a  view  to  the  following  requirements :  First — No 
source  of  light  of  high  intrinsic  brilliancy  should  be  so 
located  that  it  can  readily  be  seen,  except  at  a  consider- 
able distance.  In  cases  where  it  is  impossible  to  screen 
the  source  entirely,  the  presence  of  a  brightly  lighted  back- 
ground, such  as  the  surface  of  a  reflector,  will  consider- 
ably diminish  the  harmful  effect.  Second — No  consider- 
able amount  of  light  even  from  a  well-dififused  source 
should  be  allowed  to  enter  the  pupil  of  the  eye  directly 
when  it  is  focused  on  the  work.  This  usually  requires 
that  no  light  source,  unless  remote,  be  visible  when  the 
head  is  inclined  toward  the  working  surface.  Third — It  is 
desirable  that  the  area  within  the  field  of  vision  be  uni- 
formly illuminated;  at  least,  the  brightness  of  any  portion 
of  this  area  should  not  be  materially  greater  than  that  of 
the  object  under  observation.  Fourth — Specular  reflection 
should  be  guarded  against  so  far  as  possible.  Where  the 
position  of  objects  worked  upon  is  fi.xed  and  the  greater 
portion  of  the  work  is  in  one  plane,  lamps  can  be  so  placed 
as  to  avoid  specular  reflection  in  the  direction  of  the  eye. 
In  the   majority   of  operations   in   industrial   plants,  how- 


lamps  are  spaced  on  lo-ft.  centers,  the  575  lumens  will  be 
spread  over  100  sq.  ft.  and  the  resulting  intensity  will  be 
5.75  ft.-candles.  This,  of  course,  is  a  value  for  the  initial 
intensity  of  light  and,  therefore,  estimates  relating  thereto 
should  be  reduced  by  an  amount  sufficient  to  allow  for  the 
falling  off  in  efficiency  of  tiic  lamps  and  the  accumulation 
of  dust  (see  Figs.  6  and  7).  If,  in  place  of  the  dome  re- 
flectors, bowl  enameled-steel  or  dense  opal  glass  reflectors 
are  used  (Figs.  4  and  5),  about  50  per  cent  of  the  total 
light,  or  475  lumens,  will  be  effective  and  the  average 
intensity  over  the  area  of  100  sq.  ft.  will  be  4.75  ft.-candles. 
The  foregoing  data  apply  to  a  relatively  large  area  free 
from  obstructions,  but  no  allowance  has  been  made  for 
light  reflected  from  walls  and  ceiling.  In  a  large  room 
the  increase  in  intensity  resulting  from  such  reflection  will 
in  most  cases  be  negligible  when  steel  reflectors  are  used. 
If  the  space  to  be  illuminated  is  narrow  in  comparison 
with  the  desirable  mounting  height  of  units,  so  that  not 
more  than  one  or  two  rows  of  lamps  can  be  installed,  the 
efliciency  of  the  system  will  be  considerably  less  and  will 
be  dependent  to  a  greater  extent  upon  reflection  from  the 
walls.     An  extreme  case  of  this  nature  is  represented  by 


TABLE     II — INTENSITY     OF     ILLUMINATION     IN     FOOT-CANDLES    ON   A   HORIZONTAL  PLANE  PRODUCED  BY   A    lOOO-LUMEN    SOURCE 
I'ppei-   ligures  show   intensity   obtained  with   bowl   enameled  steel  reflectors.  lower  figures,  intensity  with  dome  enameled  steel  reflectors 
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9  08 

6  29 
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2  62 
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1  74 

0  879 

1  170 

0  512 
0  805 

0  570 

0  410 

0  299 

0  222 

0  064 
0  165 

0  129 

0  095 

0021 
0  072 

0  016 
0  057 

0  013 
0  046 

0  010 

0  008 
0  028 

7  11 

6  79 

5  25 

6  37 

4  42 

3  40 
3  70 

2.46 
2  60 

1  75 
1  81 

1.210 
I  310 

0.767 
0  955 

0  503 
0  696 

0  327 
0  515 

0  243 
0  391 

0  1.52 
0  301 

0  111 

0,083 

0  058 

S??J 

0  090 

0.025 
0  073 

0.017 
0  059 

0  013 
0  048 
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4  55 

3  38 

4  01 
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2  27 
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0  358 
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0  041 
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0.025 
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2  61 
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1  000 
1  040 
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0  418 

0  303 

0  227 

0.168 

0.132 
0  216 

0.103 
0  177 
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0  147 

0  061 
0  122 

0.047 
0  102 

0  039 
0  086 

2  22 
2  77 

2  24 
2  72 

2  18 
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2  52 
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2  27 

1  68 
1  92 

1  43 

1.200 
1  230 

0.9S5 
1  020 

0  790 
0  820 
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0  535 

0.376 
0  436 
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0  358 

0.220 
0  292 

0.16S 
0  243 
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0  084 
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0  052 
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1  76 

2  16 
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1  43 

1  090 
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0.923 
0  980 

O.T75 
0  805 

0  636 

0.522 
ff  650 

0  423 

0  376 

0.265 
0  316 

0.207 
0.202 

0  222 

0:i86 

0  101 
0  159 

0,083 
0  136 

0  072 
0  119 

1  42 
1  78 

1  43 

1  7S 

1  42 
1  70 

1  65 

1  59 

I'l 

1  28 

0  980 

1  110 

0.852 
0  923 

0.735 
0  781 

0  652 

0  550 

0.442 
0  454 

0  307 
0  3S9 

0  302 
0  328 

0.242 
0  279 

0.192 
0  238 

0  155 
0203 

0  126 
0  175 

0.103 
0  149 

0083 
0.128 

1  47 

1   18 
1  45 

1   17 
1  42 

1   14 
1  38 

1   11 

1  34 

1  05 
1  25 

0  96 

1  13 

0.873 
1  000 

0.778 

o«7a 

0  685 
0  743 

0  597 

0  520 

0  441 
0.460 

0.376 
0  393 

0  336 

0  288 

6.222 
0.246 

0.180 
0  213 

0  145 

0  185 

0  122 
0  161 

0  102 
0  139 

0  986 

1  230 

0  990 

1  220 

0  988 
1.200 

1   170 

0  950 

1  140 

1  090 

1  010 

0  009 

0.713 
0  815 

0  633 

0.705 

0  564 
0  605 

0  525 

0  453 

0  375 
0  392 

0  325 
0.338 

0  277 
0  292 

0  237 
0  254 

0  202 

0  W5 

0  140 
0  170 

0  147 

1  050 

0  845 

0  845 

1  020 

0  832 
0  995 

0  812 

0  780 

0  754 

0  902 

0  695 
0.820 

0.645 
0  740 

0  586 
0  659 

0  527 
0  579 

0.472 
0  605 

0  421 
0  442 

SSJ 

0  338 

0.284 
0  296 

0  245 

0  238 

0  215 
0  2-28 

0  183 
0  200 

0  156 
0  174 

0  lis 

0  725 
0  905 

0  728 
0  895 

0  728 
0  885 

0  863 

0  850 

0  681 
0  826 

0  658 
0  791 

0.621 
0  740 

0  581 
0  678 

0  535 
0  615 

0  490 
0.550 

0  445 
0.486 

0.402 
0  429 

0.300 
0.378 

0.319 
0  332 

0.281 
0.293 

0  260 

0  217 

0  203 

0  180 

0  144 

0  630 
0  787 

0  636 
0  782 

0  631 

0  619 
0  743 

0  604 
0  730 

0  585 

0  560 
0  069 

0.525 
0  619 

0.491 
0  567 

0  450 
0  515 

0  415 
0.462 

0  381 
0  414 

0.345 
0  369 

0  310 
0  327 

0  289 

0  246 
0  258 

0  231 

0  195 

0  200 

0  174 
0  183 

0  152 
0  163 

0  555 
0  695 

0  687 

0  tao 

0.557 
0  669 

0  550 
0  656 

0  532 
0  645 

0  630 

0  002 

0  476 
0  566 

0.450 
0  523 

0  419 
0  481 

0.388 
0  439 

0.35S 
0  391 

0  .329 
0  355 

0  300 
0  319 

0  209 
0  266 

0  254 

0  219 

0  207 

0  185 

0  156 
0  164 

0  492 
0  615 

0  494 

0  492 
0  605 

0  491 
0  596 

0  485 
0  585 

0  478 
0  575 

0  464 

0  450 
0  546 

0.433 
0  517 

0.411 
0  485 

0  387 
0  451 

0  361 
0  415 

0  335 
0  378 

0  312 
0  341 

0.286 
0  307 

0.262 
0  277 

0  238 
0  252 

0  224 

0.194 
0  204 

0  177 
0  186 

0.158 
0  166 

0  549 

0  544 

0  440 

0  439 
0  530 

0  522 

0  514 

0  507 

0  408 
0  493 

0  393 

0  376 

0  354 
0  418 

0.338 
0  3S9 

0  314 
0  358 

0.294 
0.329 

0  271 
0  298 

0  263 

0  231 
0  245 

0  212 
0  224 

0.193 
0  201 

0  173 
0  182 

0  158 
0  166 

0  394 

0  394 
0  489 

0  485 

0  396 

0  392 
0  471 

0  347 
0  465 

0  378 
0  456 

0  371 
0  450 

0  360 
0  434 

0  415 

0  329 
0.390 

0  360 

0  294 
0  339 

0  314 

0  256 
0  288 

0  238 

0  223 
0  238 

0  219 

0  ISS 
0  199 

0  174 
0.180 

0  167 
0  165 

0  445 

0  440 

0  436 

0  433 

0  425 

0  420 

0  412 

0  408 

0  397 

0  382 

0.304 
0  363 

0  289 
0  341 

0.277 
0  320 

0.259 
0  297 

0  243 
0  274 

0  252 

0  231 

0.199 
0  213 

0.185 
0  196 

0.169 
0  178 

0.150 
0.162 

ever,  such  conditions  do  not  exist,  and  one  should  direct 

his  efforts  toward   producing  conditions   which    will   allow 

the  operator  readily  to  shift  his  position  in  such  a  manner 

that  direct  reflection  cannot  reach  his  eye. 

Illumination  Calculations 

The   recommendation   has   been   made   that    for   purposes 

i)f  general    illumination    in    factories   lamps   be   spaced   at 

intervals    approximately    50    per    cent    greater    than    their 

Sleight  above  the  plane  illuminated.     This  spacing  of  units 

v'ill    result    in    a    sufticiently    uniform    illumination    in    all 

ases  except  where  a  markedly  concentrating  reflector  is 

'sed.     If  this  rule  for  spacing  is  followed,  it  is  not  diffi- 

iult  to   estimate   the   average    intensity    of   light   over   the 

j'orking  area.     In  an  installation  comprising  three  or  more 

I3WS  of  units  the  estimate  may  be  made  with  considerable 

:curacy.      In    such    an    installation    using   a    tungsten-fila- 

ent  lamp  and  the  best  grade  of  dome  reflector  having  a 

stribution   similar   to   that   shown   in   Fig.   3   a   light  flux 

iproximating   60   to   70    per   cent    of   the   total    quantity 

litted  by  this  bare  lamp  will   reach  the  working  plane. 

ir  example,   a    loo-watt   lamp   will   produce   initially  908 

liens  and  about  575  of  these  will  be  efifective.     If  the 


an  area  10  ft.  square  illuminated  by  a  single  unit  placed 
about  6.5  ft.  above  the  working  plane,  or  approximately 
9  ft.  above  the  floor.  Obviously,  in  this  case,  the  illumi- 
nation will  not  be  uniform,  and,  unless  the  walls  are  light, 
the  efficiency  of  the  system  will  be  less  than  one-half  that 
obtained  in  a  large  installation.  This  low  efficiency  is  due 
solely  to  the  fact  that  a  very  large  percentage  of  the  light 
rays  emitted  by  the  unit  must  of  necessity  strike  the  inclos- 
ing walls  before  they  can  reach  the  working  plane.  If 
these  walls  are  white,  the  percentage  of  light  on  the  work- 
ing plane  may  be  increased  from  30  to  60  per  cent,  depend- 
ing upon  the  reflector  employed.  Table  I  gives  values  for 
the  efficiency  of  utilization  of  a  number  of  typical  instal- 
lations. Knowing  the  efficiency  of  utilization  of  a  lighting 
system,  one  may  obtain  the  average  intensity  of  illumina- 
tion as  follows : 

Let  L  =  Total  lumens  per  lamp. 

K  =  Utilization  efficiency. 

A  =  Average  number  of  square   feet  illuminated  by 
each  lamp. 

/  =  Average  intensitv  in   foot-candles. 
Then  I  =  LK-^A. 
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It  is  in  most  cases  suflicieiitly  accurate  from  a  practical 
standpoint  if  the  intensity  of  illumination  is  predetermined 
within  from  5  to  10  per  cent;  hence,  in  making  calculations, 
certain   approximations  as  outlined   above   arc  permissible. 

Another  but  rather  laborious  method  of  calculating  illu- 
mination, in  which  the  distribution  curve  of  the  unit  is 
used,  is  known  as  the  point-by-point  method,  tables  of  con- 
stants for  which  have  been  published  from  time  to  time. 
To  determine  the  illumination  in  foot-candles  of  any  point 
on  a  horizontal  plane  a  given  distance  below  the  unit,  the 
candle-power  (taken  from  the  distribution  curve  of  the 
unit  used)  at  the  proper  angle  is  multiplied  by  a  corre- 
sponding constant.  In  practice,  the  accuracy  with  this 
method  is  but  little  greater  than  with  the  one  previously 
considered,  since  individual  curves  of  light  distribution  on 
lamps  and  reflectors  of  the  same  designaticm  will  be  foimil 
to  vary  somewhat  and  curves  on  units  of  different  sizes  of 
the  same  type  and  manufacture  are  not  exactly  similar  in 
shape  or  equal  in  efficiency. 

The  candle-power  curve  for  a  bowl  enameled-steel  re- 
flector given  in  Fig.  4  represents  the  mean  of  tests  on  units 

TABLE   III DISTRIBUTION    OF  LIGHT   FLUX 


Enameled  SreiiL 
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Zone, 
Degs. 
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Summation 
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434 
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3 
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29 
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00-180 

" 

820 

0 

639 

.  164 
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of  all  sizes  ranging  from  40  watts  to  250  watts.  The  aver- 
age deviation  of  the  individual  curves  from  the  mean  value 
at  various  angles  is  5  per  cent  and  the  average  deviation 
in  hemispherical  flux  values  is  only  2  per  cent.  The  numer 
ical  values  apply  for  clear  tungsten-filament  lamps  operated 
in  such  a  way  as  to  produce  a  total  of  1000  lumens.  This 
corresponds  to  a  loo-watt  unit  operated  at  10  lumens  per 
watt,  or,  very  closely,  i  watt  per  horizontal  candle-power 
Curves  for  dome  enameled-steel  and  dense  opal  glass  reflect- 
ors are  given  in  Figs.  3  and  5.  Plotting  curves  on  this 
basis  greatly  facilitates  the  comparison  of  units  in  which 
the  lamps  are  of  different  sizes  and  efficiencies.  Illumina- 
tion  values  mav  also  be  calculated  most  convenientlv   bv 
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FIG.    6 — VARIATION    OF    EFFICIENCY    WITH     LIFE 

using  such  curves  and  correcting  the  final  results  by  the 
ratio  of  the  total  lumens  of  the  lamp  chosen  to  1000  lumens. 
In  Table  II  are  given  foot-candle  values  which  have  been 
calculated  for  various  points  under  the  units  for  which 
distribution  curves  are  shown  in  Figs.  3  and  4.  A  single 
example  will  serve  to  illustrate  the  use  of  this  table.  It  is 
required   to   determine    the    intensity   of    illumination    at   a 


point  on  a  horizontal  plane  illuminated  by  three  6o-watl 
tungsten-filament  lamps  equipped  with  dome  reflectors 
when  the  units  are  suspended  7  ft.  above  the  plane  and 
their  horizontal  distances  from  the  point  are  2  ft.,  7  ft.  and 
13  ft.  respectively.  I-'rom  Table  II  it  is  found  that  at  a 
point  7  ft.  below  the  unit  and  2  ft.  out  the  horizontal  illu- 
mination produced  by  the  dome-shaped  unit,  the  curve  for 
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FIG.    7 VARIATION    OF    CANDLE-POWER    WITH     LIFE 

which  is  given  in  Fig.  3,  is  2.89  ft.-candles.  The  illumina- 
tion for  the  other  distances  may  be  determined  in  a  similar 
manner.     The  total  becomes: 

2.89  -(-  0.86  4-  0-02  =  3.77  ft.-candles. 
This  is  the  illumination  produced  by  three  units  generat- 
ing   1000   lumens  each;   hence,   when   using  6o-watt   units 
generating    526   lumens    each,    the    intensity    at    the    point 
designated  will  be: 

0.526  X  377  =  1-98  ft.-candles. 
While  the  usual  distribution  curve  shows  the  average 
intensity  of  the  light  source  in  various  zones,  it  does  not 
indicate  directly  the  distribution  of  the  total  volume  of 
light.  In  order  to  obtain  a  better  idea  of  the  quantity  or 
flux  of  light  in  the  various  zones,  the  values  computed  for 
the  curves  shown  in  Figs.  3,  4  and  5  are  given  in  Table  III. 
In  the  first  column  are  values  for  lumens  emitted  within 
the  successive  lo-deg.  zones  beginning  at  a  point  directly 

TABLE   rv — ANALYSIS   OF   OPERATING   COSTS — lOO-VOLT  TO    I3O- 
VOLT   TUNGSTEN    UNITS 


Size  op  Laup,  Rated  Watts 


40 


Cost  of  lamp.  list $0,350 

Cost     of    lamp,     standard- 
package  discount !  0.315 

Cost  of  reflector,  standard-; 

package  discount |    1 .  155 

Cost     of     unit,     standard- ;  | 

package  discount ;    1 .  470| 

Annual  Fixed  Charges: 
Interest  on   total   invest- 
ment. 6  per  cent $0,088; 

Depreciation  on  reflector,  ^  • 

12  1-2  per  cent ;  0. 144 

Labor,  monthly  cleaning.!  '0.240 

Total SO. 472 

Maintenance  Cost  per  1000  | 

Hours:  | 

Lamp  renewals  at  stand- 
ard-package discount. .  $0,315 

Lamp  renewals  at  $150- 

contract  discount 0,291 

Lamp  renewals  at  $1200- 

contract  discount 0.256 

Energy  cost  per  1000  hours 

at   1  cent  per  Ira-hr.  .  .  .  $0,400 


$0.800$I,200$2  000$3  600$4  OCO 
0.720  1.080!  1.800  3  240  J. 600 
1.566    1.653!    1.6S3J   2.617    2  6r 


0.405 
1.292 
I.697I  2.286    2.733!   3.453;  5.857    6.2r 


$0.  I02.$0. 137  $0.  I64!$0. 207  $0,351  $a..<: 

O.I62!   0.196    O.2O7I  0.207'  0.327    0.3J: 
0.240    0.240    0.360    0.360    0.480    0.4M 

$0  504,$0. 573  $0,731  $0,774  $1. 158  $1   IW 


$0,405 
0.374 
0.329 

$0,600 


$0.72O$l.080$l.800'$3.240»3  600 
0.664  0.996  1.660  2.988  3  3» 
0.S84    0.876    1.460    2.628    2  «" 

$1.000$l.SOO|$2.SOO$4.000$S  001' 


below  the  lamp.  In  the  second  column  is  the  summation 
of  the  lumens  from  o  deg.  (nadir)  to  the  upper  limit  d 
each  zone.  The  light  within  a  certain  zone  is  sometime? 
considered  as  "useful"'  when  this  quantity  is  available  for 
the  direct  lighting  of  the  working  plane.  The  actual  per- 
centage of  total  light  that  can  be  directly  utilized,  and 
consequently  the  efficiency,  depends  upon  the  area  lighted 
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and  the  number  of  rows  of  units.  There  is  therefore  a 
very  direct  connection  between  the  figures  given  in  Table 
I  and  those  of  Table  III.  The  larger  the  number  of  rows, 
the  greater  the  angle  within  which  the  light  emitted  from 
the  unit  may  be  efficiently  utilized.  In  very  large  areas 
practically  all  of  the  flux  within  70  deg.  of  the  axis  of  the 
lamp  can  be  used  without  the  losses  attending  reflection 
from  walls. 

Since  the  intensity  of  illumination  at  any  point  on  a 
plane  varies  inversely  as  the  square  of  its  distance  from 
the  light  source,  it  is  sometimes  assumed  that  in  a  large 
building,  such  as  a  foundry,  the  efficiency  of  the  lighting 
system  is  necessarily  impaired  when  the  lamps  are  hunt; 
high  in  order  to  clear  the  cranes.  It  should  be  borne  in 
mind,  however,  that  the  height  of  the  lamps  in  feet  has 
itself  no  influence  upon  the  efficiency  of  utilization,  which 
depends  solely  on  the  number  of  units  installed  and  the 
ratio  of  their  height  and  spacing.  For  example,  if  there 
are  two  buildings,  one  20  ft.  by  50  ft.  and  10  ft.  in  height 
and  the  other  40  ft.  by  100  ft.  and  20  ft.  in  height,  it  is 
clear  from  Fig.  8  that  the  eft'ective  angle,  and  hence  the 
efficiencies  of  the  lighting  systems  in  the  two  buildings,  will 
he  the  same.  If  the  small  building  is  illuminated  by  eight 
loo-watt  lamps  on  lo-ft.  centers  and  the  large  building  by 
the  same  number  of  400-watt  lamps  on  20-ft.  centers,  the 

TABLE  V TOTAL  ANNUAL  OPERATING  COSTS lOO-VOLT  TO    I3O- 

VOLT   TUNGSTEN    UNITS 


Energy 

Cost. 
Cents 


Lamp,  Rated  Watts 


40       50        100  :   ISO  I  250      400      500 


1000   hours'    operation 

per  year. 

Lamps  bought  on 

$150  contract 


$1.15$t.48S2.24S.1.23  S4.93  J8.15  $9.50 

1.56  2.08    3.24    4.73     7.4312.1514,50 

1.96  2.68    4.24    6.23    9.93  16.15  19.50 

2.36  3   28    5.24     7  .  73  12  .4,!  20. 15  24  .50 

2.76  3.88    6.24    9.23  14.93  24.15  29.50 

3.16  4  48     7.24  10.73  17.43  28.15  34.50 

3.96  5   68    9  24  13.73  22.43  36.1544.50 

4.76  6.88  11.24  16.73  27.43  44.15  54.50 


1000  hours*  operation 

per  year. 

Lamps  bought  on 

$1,200  contract 


1.13;  1.43  2.16!   3.11'   4.73     7.79    9.10 

1.53  2.03  3.16;   4.611    7.23  11.79  14.10 

1.93  2.63  4.16    6.11     9.73  15.79  19.10 

2.33  3.23  5.16;    7. 6II12. 23  19.79  24.10 

2.73  3.83  6.16    9.11114.7323.7929.10 

3.13  4.43  7.16  10. 61117.23  27.79  34.10 

i.Vi  5.63  9.16  13.6122.23  35.7944.10 

4.73  6.83  II    16  16.61  27.23  43.79  54.10 


1 

3.24    4.40    7 

23  10 

72il7 

41  29 

1134. 46 

4000  hours'  operation 

I    1-2 

4.04    5.60    9 

23 

13 

72i22 

41  37 

11  44.46 

per  year. 

2 

4.84    6.80  11 

23 

16 

72,27 

41  45 

11  54.46 

Lamps  bought  on 

3 

'   6.44    9.20  15 

23 

22 

72'37 

41  61 

11  74.46 

$150  contract 

4 

8.04  11.60  19 

23 

28 

72'A1 

41  77 

11  94.46 

000  hours   operation 

per  year. 

Lamps  bought  on 

$1,200  contract 


3.10  4  22  6.91  10.24  16.61  27.67  32.86 
3.90  5  42  8.9113.24  21.6135.67  42.86 
4.70  6.62  10.91  16.24  26.6143.67  52.86 
6.30  9.02  14.91  22.2436.61  59.67  72.86 
7.90  11.42  18.91128.24146.61  75.67  92.86 

I ^1 ! 1      '■ 


average  intensity  of  illumination  will  be  the  same,  neglect- 
ing the  difference  in  the  efficiencies  of  the  units,  and  its 
distribution   will   be   similar. 

Cost  Calculations 

In  determining  the  total  operating  cost  of  any  system  of 
ighting,  three  items  must  be  considered : 

First — Fixed  charges,  which   include   interest  on  the   in- 
'estment,   depreciation   of   permanent   parts   and   other  ex- 
lenses  which  are  independent  of  the  number  of  hours  of 
^e      Frequently  this  item  forms  the  greater  part  of  the 
ital  operating  expense,  yet  it  is  only  too  often   omitted 
rom  cost  tables. 
Second — Maintenance  charges,  which  include  renewal  of 
arts,  repairs,  labor  and  all  costs,  except  the  cost  of  energy, 
hich  depend  upon  the  hours  of  burning. 
Third — The    cost    of    energy,    which    depends    upon    the 
3urs  of  burning  and  the  rate  per  kilowatt-hour. 
The  life  of  a  lighting  system  depends  not  only  upon  the 


wearing  out  of  parts,  but  also  upon  obsolescence.  There 
are  no  installations  in  this  country  which  have  been  in 
use  for  a  period  of  seven  or  eight  years  which  are  not 
already  obsolete.  Although  the  lamps  may  be  in  good 
operating  condition,  economy  demands  that  they  be  re- 
placed by  more  efficient  illuniinants.  There  is  every  indi- 
cation that  the  next  few  years  will  see  even  greater  prog- 
ress in  the  development  of  lamps  and  the  use  of  light.  The 
rate  of  depreciation  on  all  permanent  parts  is  equal  to  at 
least  12.5  per  cent.  The  investment  required  in  the  tung- 
sten system  of  lighting  is  relatively  very  low. 

.\  table  which  would  show  the  total  operating  expense 
of  tungsten  lamps  for  all  sizes,  with  every  discount  from 
the  list  prices,  for  all  possible  periods  of  burning  per  year, 
and  under  all  cost  of  energy,  would  be  so  large  as  to  be 
entirely  impracticable.  From  Table  ^^  however,  the  operat- 
ing expense  of  units  under  any  set  of  conditions  may  be 
found  with  little  calculation. 

The  total  investment  includes  the  cost  of  lamps,  reflectors, 
holders  and  sockets.  The  investment  in  permanent  parts 
is  the  total  investment  minus  the  price  of  lamps.  No  depre- 
ciation is  charged  against  the  lamps  ina.smuch  as  they  are 
regularly  renewed.  The  labor  item  under  fixed  charges 
provides  for  the  cleaning  of  all  units  once  each  month. 
For  the  smaller  units  with  steel  reflectors  the  cost  of  clean- 
ing is  taken  as  $0.02  per  unit  for  each  cleaning.  Data 
obtained  from  installations  where  accurate  cost  records  are 
kept  show  that  this  figure  is  conservative  for  labor  at 
$0.20  per  hour.  The  cost  of  cleaning  other  reflectors  is 
taken  in  proportion  to  the  amount  of  labor  requifed.  Some 
illuniinants   require   attendance   at   regular    intervals.      The 


FIG.    8 BUILDINGS    WITH    IDENTICAL    LIGHTING    EFFICIENCIES 

cleaning  is  done  at  the  same  time  and  is,  therefore,  in- 
cluded under  the  maintenance  charge.  For  units  which 
require  no  regular  attendance  the  cleaning  expense  be 
comes  a  separate  charge.  It  will  be  noted  that  the  fixed 
charges  form  only  a  small  part  of  the  total  operating  cost 
for  a   lighting   system. 

The  maintenance  charge  is  given  for  a  looo-hour  period 
of  burning.  To  find  the  annual  charge  in  any  case,  it  is 
necessary  to  multiply  by  the  ratio  of  the  total  hours  of 
burning  to  1000  hours.  Where  lamps  are  sold  at  other  than 
the  prices  given,  the  proper  correction  should  be  applied. 
The  renewal  of  lamps  is  the  only  maintenance  expense. 

The  energy  cost  is  given  for  a  looo-hour  period  with 
energy  at  $0.01  per  kilowatt-hour. 

An  example  will  illustrate  the  use  of  Table  IV.  It  is 
required  to  find  the  total  operating  expense  per  unit  per 
year  for  lighting  a  mill  with  250-walt  tungsten-filament 
lamps.  The  lamps  are  burned  a  total  of  4000  hours  and 
are  purchased  at  the  discount  obtained  on  a  $150  contract. 
The  cost  of  energy  is  $0.20  per  kilowatt-hour. 

From  the  table  we  obtain  the  following: 

(1)  Fixed     charges $0,774 

(2)  Maintenance,     4.000  X  $1.800 7.200 

(3)  Energy.     4.000  X  2  X  $2.50 ; 20.000 

Total     $27,974 

In  Table  V  are  included  annual  operating  costs  which 
have  been  calculated  for  a  number  of  cases  frequentlv  met 
in  industrial  plants. 
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Effective  Resistance  and  Reactance 


Graphic  and  algebraic  treatment  of  the  relations 
in  alternating-current  circuits  surrounded  by 
magnetic  conducting  material.     By  Waldo  V.  Lyon 


THll  object  of  this  paper  is  to  give  a  simple  discus- 
sion of  an  electric  circuit  with  which  is  associated 
magnetic  or  non-magnetic  conducting  material  in 
which  energy  is  dissipated  owing  to  hysteresis,  to  eddy  cur- 
rents or  to  both.  In  order  to  keep  the  discussion  within  the 
bounds  of  simplicity  it  will  be  necessary  to  make  various  as- 
sumptions. At  the  proper  places  these  assumptions  will  be 
stated  so  that  the  limitations  of  the  conclusions  may  not  be 
lost  sight  of.  It  is  assumed  initially  that  the  current  and 
voltages  are  simple  harmonic  functions  of  the  time,  and 
whenever  this  is  contrary  to  fact  the  actual  voltage  and 
current  are  replaced  by  their  equivalent  harmonic  values. 
The  apparent  resistance  of  an  electric  conductor  to  alter- 
nating current  is  greater  than  it  is  to  direct  current,  owing 
to  the  fact  that  the  varying  magnetic  field  set  up  by  the 
current  causes  a  non-uniform  distribution  of  the  current 
over  the  cross-section  of  the  conductor.  But  for  conduc- 
tors not  larger  than  No.  o  and  for  frequencies  not  greater 
than  60  cycles  the  apparent  resistance  to  alternating  cur- 
rent is  practically  the  same  as  tlie  ordinary  ohmic  resist- 
ance. 

When  considering  a  simple  impedance  circuit,  as.  for 
example,  a  so-called  reactor,  or  a  transformer  on  open  cir- 
cuit, it  is  customary  to  regard  the  circuit  as  consisting  of 
a  resistance  R  in  series  with  a  reactance  X.  The  relations 
that  fix  the  values  of  this  resistance  and  reactance  are  ex- 
pressed in  the  following  equations : 


V  /?  +  X'  = 


R  = 


(I) 


(2) 


E,  I  and  P  are  respectively  the  impressed  voltage,  the  cur- 
rent and  the  power  supplied  to  the  circuit.  These  relations 
do  not  in  any  way  depend  upon  the  magnitude,  the  form- 
factor  or  the  frequency  of  the  impressed  voltage.  It  is 
only  necessary  that  E  and  1  should  be  the  effective  values 
of  the  voltage  and  current  and  P  the  average  watts  sup- 
plied. Assuming  that  the  actual  voltage  and  current  are 
replaced  by  their  equivalent  harmonic  values,  they  can  be 
represented  by  vectors  as  in  Fig.  i.  Zi  is  the  fall  in  poten- 
tion  through  the  circuit  and  /  is  the  current  in  the  direc- 
tion in  which  the  fall  is  taken.  RI  and  jXl  are  called  the 
effective  resistance  and  the  effective  reactance  drops.  Cos 
6  is  the  power  factor. 

It  is  often  assumed  that  R  is  constant  and  X  proportional 
to  the  inductance  of  the  circuit  and  the  frequency  of  the  im- 
pressed voltage.  In  practice  this  is  not  generally  so,  for 
whenever  the  power  supplied  to  the  circuit  includes 
hysteresis  or  eddy-current  losses,  the  resistance  R  may 
vary  over  a  considerable  range  and  the  reactance  X  is 
not  proportional  to  the  inductance  and  frequency  alone. 
Even  though  there  be  no  hysteresis  or  eddy-current  losses, 
the  reactance  can  be  expressed  by  the  simple  formula 
X  —  2ic/L  only  when  the  current  is  a  simple  harmonic 
function  of  the  time.  Whenever  the  current  is  a  periodic 
non-sinusoidal  function  the  equations  for  the  effective  re- 
sistance and  the  effective  reactance  become  very  compli- 
cated.   In  this  case  the  expressions  for  the  voltage,  current 


and  power  are  those  which  are  embraced  in  the  following 
forms : 


£'  =  £;  -f  £/  +  e;  + 

E'  .  E' 


/?;  4-  x;    ^  R,'  +  X,'  ^ 


E.' 


+ 


H.,,  E,  and  £j  are  the  effective  values  of  the  fundamenta 
and  harmonic  components  of  the  impressed  voltage.  R^ 
R^  and  R^  are  the  effective  resistances  of  the  circuit  at  th« 
respective  frequencies  of  the  fundamental  and  the  succes- 
sive harmonics.  They  are  not  equal.  X„  X.  and  X,  ar« 
the  effective  reactances  of  the  circuit  at  the  respective  fre- 
quencies of  the  fundamental  and  the  successive  harmonics 
They  are  not  proportional  to  the  frequencies.  These  equa- 
tions show  the  necessity  for  assuming  that  the  voltage  and 
current  are  simple  harmonic  functions. 

The  first  and  simplest  case  to  consider  is  that  of  a  coi 
of  conducting  material  with  which  is  associated  no  mag- 
netic or  other  conducting  material.     In  this  case  the  mag- 
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FIG.    I SI.MPI.E    VECTOR    REI.ATIO.NS 

netic  flux  is  directly  proportional  to  the  current  and  then 
are  no  losses  but  the  joule  heating  in  the  conductor  itself 
The  magnetic  flux  and  the  current  will  be  in  time-phase 
and  the  generated  voltage  in  the  coil — namely,  the  react 
ance  voltage — will  be  in  time-quadrature  with  the  flux  am 
hence  with  the  current.  The  vector  diagram  is  given  ii 
Fig.  2.  In  this  case  only  do  the  true  resistances  and  reset 
ance  satisfy  the  equations   (i)   and   (2).     Thus: 


P 

The  ohmic  and  reactance  drops  are  in  time-quadratup 
The  actual  generated  voltage  lags  behind  the  flux  by  9 
deg.,  and  the  component  of  the  impressed  voltage  E  nece: 
sary  to  balance  this  is  the  true  reactance  drop  (jlx). 

The  second  case  to  be  considered  is  one  in  which  t\ 
electric  circuit  has  associated  with  it  non-magnetic  cot 
ducting  material  in  which  eddy  currents  are  produced.  \\ 
will  assume  that  the  electromotive  force  which  produces  t' 
eddy  currents  is  in  t-fne-quadrature  with  the  flux  produc( 
bv  the  current  in  the  electric  circuit,  and  that  this  electr 
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motive  force  and  the  eddy  currents  are  in  time-phase.    The 
ixctor  digram  is  given  in  Fig.  3 

The  flux  9  produced  by  the  magnetizing  current  If  gen- 
srates  in  the  electric  circuit  a  voltage  which  is  numerically 
squal  to  the  true  reactive  drop  jifx.  This  flux  also 
generates  in  the  associated  conducting  material  an  electro- 
motive force  which  is  in  time-quadrature  with  it  and  which 
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FIG.    2 — VECTOR    RELATIONS    IN    CIRCUIT    WITHOUT    MAGNETIC 
MATERIAL 

produces  the  eddy  currents.  The  eddy  currents,  which  are 
represented  by  the  vector  1  e' ,  produce  a  demagnetizing 
effect  on  the  magnetic  circuit,  to  neutralize  which  a  com- 
ponent current  le  must  be  supplied  to  the  electric  circuit. 
The  actual  current  /  existing  in  the  electric  circuit  is  the 
sum  of  these  two  components  /;  and  /e-  The  ohmic  drop 
is  in  time-phase  with  this  current.  The  impressed  voltage 
is  the  sum  of  its  two  components,  jlfX  and  Ir,  and  is 
shown  in  the  diagram  b>  the  vector  E.  The  reactive  and 
resistance  drops  are  no  longer  in  time  quadrature. 

The  third  case  to  be  considered  is  that  of  an  electric 
circuit  with  which  is  associated  non-conducting  magnetic 
material.  Such  a  material  is  not  known,  but  the  theoreti- 
cal consideration  of  this  case  serves  to  separate  the  effects 
of  eddy  currents  and  hysteresis.  In  this  case  if  the  voltage 
generated  in  the  electric  circuit  is  a  simple  harmonic  func- 
tion of  the  time,  the  current  will  be  distorted  and  will  con- 
ain  higher  harmonics.  There  will  also  be  energy  dissi- 
pated in  what  is  called  hysteresis.  As  we  are  to  assume 
simple  harmonic  functions,  this  actual  current  must  be  re- 
)laced  by  its  equivalent  sine  value.  The  generated  voltage 
:nd  the  current  may  then  be  represented  by  vectors,  and 
he  current  will  lead  this  voltage  by  an  angle  greater  than 

0  deg..  since  energy  is  dissipated.  The  vector  diagram 
'  given  in  Fig.  4. 

The  component  //  of  the  equivalent  sine  current  /,  which 
,!  in  time-phase  with  the  flux  9,  is  the  magnetizing  com- 
'onent.     The  other  component  of  the  current,  h,  which  is 

1  time-quadrature  with  the  magnetizing  current  //  and  in 
me-opposition  to  the  generated  voltage  E  is  the  hysteresis 
imponent  of  the  current.  The  angle  t,  by  which  the 
irrent  /  leads  the  flux  9  is  the  angle  of  hysteretic 
Ivance. 

The  final  case  to  consider  is  that  of  an  electric  circuit 
th  which  is  associated  magnetic  and  conducting  mate- 
il.  The  vector  diagram  is  given  in  Fig.  5  and  is  a  combi- 
>tion  of  those  which  represent  the  second  and  third  cases. 
The  current  /  is  divided  into  two  components  which  are 
'J  time-quadrature — the  magnetizing  component  If.  which 
•in  time-phase  with  the  flux  9.  and  the  core  loss  com- 
Fient  /c,  which  is  in  time-quadrature  with  the  flux.  The 
'tsressed  voltage  is  divided  into  two  components  which  are 


not  in  time-quadrature.  The  resistance  drop  is  in  time- 
phase  with  the  actual  current  /,  while  the  true  reactive 
drop  is  in  time-quadrature  with  the  flux  and  hence  with  the 
magnetizing  component  of  the  current  If. 

As  previously  stated,  it  is  customary  to  divide  the  im- 
pressed voltage  into  two  components  which  are  in  time- 
quadrature.  The  first  of  these  is  the  effective  resistance 
drop  and  is  in  time-phase  with  the  actual  current.  The 
second  is  the  effective  reactance  drop  and  is  in  time- 
quadrature  with  the  current.  In  Fig.  5  these  are  re- 
spectively IR  and  IX.  We  can  now  find  the  relations  that 
exist  between  the  effective  resistance  and  reactance  and  the 
actual  resistance  and  reactance.  It  will  be  seen  from  Fig. 
5  that: 

IR  =  Ir  +  I,X  sin  a 
but 


Likewise 


and 


If  —  I  cos  a 
'.  =  r  -\-  X  sin  a  cos  a 

IX  =  IfX  cos  a 

X  =  X  cos'  a 


(3) 


(4) 

When  the  error  would  be  slight  we  will  assume  that  the 
resistance  r  of  the  circuit  is  the  same  as  it  would  be  to 
direct  current.  If  necessary,  its  actual  value  can  be  closely 
calculated  by  making  suitable  approximations.  Equations 
(3)  and  (4)  show  that  whenever  there  are  core  losses  the 
effective  resistance  is  always  greater  than  the  actual  re- 
sistance and  the  effective  reactance  is  always  less  than  the 
actual  reactance. 

The  solution  of  equations  (3)  and  (4)  for  the  actual 
reactance  and  the  angle  a  will  give: 


X-f(^- 


X 


(5) 


tan  a 


R- 


X 


The  values  of  7?  and  X  are  determined  by  equations  (i) 
and  (2)  and  r  can  be  measured  with  direct  current.  If 
equation  (5)  is  solved  for  the  value  of  the  effective  react- 
ance in  terms  of  the  effective  resistance,  the  ohmic  resist- 
ance and  the  actual  reactance,  we  have 


X  = 


.r-f-V-^  — 4(^  — »•)' 


This  shows  that  the  greatest  value  that  (R  —  r)  can  have  is 

X 

— .  otherwise  the  value  of  X  would  be  imaginary.     But 
2 

1<J> 


>E 


FIG.     3 VECTOR     RELATIONS     WHEN     EDDY     CURRENTS     ARE 

PRESENT 

{R  —  r)  =  X  sin  a.  cos  a 

Therefore  the  effective  resistance  R  has  its  greatest  pos- 
sible value  when 


sin  a  cost  a  = 


that  is,  when  a  =  45 


ioo8 
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The  value  of  the  magnetizing  component  of  the  current, 
which  it  is  often  necessary  to  know,  is  found  by  substitut- 
ing the  vahie  of  cos  a  in  the  equation: 


It  =  I  cos  I 


It  = 


^X'+iR-r)' 


(6) 


Tt  will  now  be  shown  how  the  effective  resistance  ami  the 
effective  reactance  vary  w-ith  the  impressed  voltage  and  the 
frequency.  In  order  to  simplify  the  expressions  as  much  as 
possible  it  will  be  necessary  to  assume  that  the  actual  re- 
actance is  proportional  to  the  frequency  alone,  i.e.,  x  =  fx,. 
This  would  not  be  so  on  account  of  saturation.  The  mag- 
netizing current  is  equal  to  the  generated  electromotive 
force  divided  by  the  actual  reactance. 

■'  =  ^ 

The  core  loss  is  given  by  the  expression : 

7  ) 

Tj  is  the  Steinmetz  exponent.     From  this: 


sm  a  —  -.^ 

'  +  Ic' 

It 

Vh 

'  +  V 

Equ 

ations 

(.^) 

and 

(4)  may  now 

be  written 

in 

the 

follow 

ing 

terms : 

EiK,E-\-K,(l.)'~ 

R 

—  r 

=  . 

\  1  / 

x  = 


directly  with  the  frequency.  If  the  eddy  current  loa 
should  be  so  small  as  to  be  negligible  and  the  generate* 
voltage  and  frequency  are  kept  in  the  same  ratio — that  is 
the  flux  density  is  constant — the  hysteresis  resistanci 
R  —  r  would  vary  directly  with  E  and  the  effective  react 
ance  X  would  be  directly  proportional  to  the  frequency 
but  not  equal  to  2ic/L. 

We  are  often  interested  in  determining  the  flux  that  wil 


/C,  and  K,  are  constants  determined  by  the  division  of  the 
total  core  loss  between  eddy-current  and  hysteresis  loss. 
E  is  the  generated  voltage  due  to  self-induction. 


FIG.     4 — VECTOR     RELATION'S     WHEN      HYSTERESIS     IS     PRESENT 

In  general,  both  the  eft'ective  resistance  and  the  effective 
reactance  depend  upon  the  impressed  voltage  and  the  fre- 
quency. When  there  is  no  hysteresis  loss,  as  with 
an  insulated  coil  wound  on  a  copper  tube,  the  effective 
resistance  and  reactance  are  both  independent  of  the  im- 
pressed voltage,  but  the  effective  reactance  does  not  vary 


FIG.    5 — VECTOR    RELATIO.N'S    WHEN    HYSTERESIS    AMI   EODV 
CURRENTS    ARE   PRESENT 

be  produced  when  i  amp  exists  in  the  circuit  and  there  ar 

no  core  losses.     The  flux  per  ampere  of  magnetizing  cur 

o 
rent,    -^,   is   proportional     to   the   actual   reactance   and  1 


2T.fX 


N  is  the  number  of  turns  with  which  the  flux  9  links.  Th 
flux  per  ampere  is  not  equal  lo  the  effective  reactance  di 
vided  by  2r^fNio''. 

For  example,  the  following  actual  data  are  given : 

P  =  345  watts. 

/  =  21.7  amp. 
E  =  25.7  volts. 

r  =  0.302  ohms. 


From  this  data : 


R  = 


345  , 
21./ 


0.733 


X  = 


0.93 


m- 


(0-33)' 


(0-733  — 0302)' 
0.93 


From  equation  (5)  : 

X  =  0.93  + 
=  J13 

The  actual  reactance  is  about  22  per  cent  greater  than  tb-j 
effective  reactance  in  this  case. 

The  magnetizing  component  of  the  current  is  given  b; 
equation   (6). 

0.93 


I,  =  21.7 


Vo.93'+  (0.733  —  0.302)' 


=  197 


This  is  about  91   per  cent  of  the    actual    current    lO   tn 
circuit. 

It   is  perhaps  interesting  to  know  that  the  above  dai 
were  taken  when  current  was  supplied  to  one  phase  01 
three-phase   altema.'or   at   standstill.      This   experiment  ■ 
the  basis  for  determining  the  reactance  of  the  armatiit 
windings  for  various  positions  with  respect  to  the  6eld  pol« 
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Electric  Locomotives  for  Swiss  Railway 


Single-phase,  15,000-volt,  15-cycle,  2500-hp 
units  for  use  on  the  Loetschberg  line 
operating    through    the    Simplon    Tunnel 


AX  outline  of  several  experimental  electrical  locomo- 
tives for  the  Simplon  Tunnel  route  of  the  Loetsch- 
berg  Railway  in  Switzerland,  together  with  a  well- 
illustrated  descriptive  article  relating  to  a  2000-hp, 
iingle-phase  locomotive  built  by  the  Oerlikon  company  for 
;his  service,  appeared  in  our  issue  dated  July  29,  191 1.  As 
1  result  of  the  satisfactory  operation  of  this  locomotive  the 
railway  ordered  thirteen  additional  locomotives  of  a  similar 
:ype  but  somewhat  larger  ^'or  the  Spiez-Brig  high-speed 
sasscnger  and  freight  service.  On  July  15,  1913,  the  elec- 
;rical  service  was  extended  to  Brig,  and  the  new  locomo- 
;ives  have  been  in  satisfactory  operation  since  that  date. 

Each  locomotive  is  rated  at  2500  hp,  and  at  the  normal 
ipeed  of  31  miles  per  hour  exerts  a  drawbar  pull  of  22,000 
b.  It  is  provided  with  five  intercoupled  driving  axles  and 
wo  pony  trucks. 

In  order  to  qbtain  flexibility  on  curves,  the  following 
ixle  arrangement  has  been  adopted :  The  middle  axle 
'driving  axle)  is  given  the  extraordinary  side-play  of 
).98  in.  (25  mm).  The  two  adjacent  axles  are  fitted  with- 
)ut  play  into  bearings  fi.xed  to  the  frame.  The  two  end 
Iriving  axles  are  said  to  have  1.57  in.  (40  mm)  side-play 
md  are  connected  with  the  adjacent  pony  axles  of  the 
iCrause-W'interthur  pony  trucks  with  sliding  center  pins 
md  reaction  springs.  The  pony  axles  therefore  have  even 
greater  play,  so  that,  notwithstanding  the  relatively  great 
ength  of  the  locomotive,  curves  of  364-ft.  radius  may  be 
aken  without  difficulty. 

Equipment  of  the  Locomotive 

The  braking  and  signal  equipment  comprises  Wcsting- 
louse  automatic  brakes,  hand  brakes,  air  sanders  and  air 
signal  whistle.  Compressed  air  is  employed  for  the  cur- 
rent collectors  and  for  a  part  of  the  safety  appliances  such 
is  door  bolts  and  ladders.  The  compressed  air  is  pro- 
luced  by  two  compressor  sets  with  a  common  governor. 
A  supplementary  hand-operated  air  pump  is  provided  for 
he  initial  lifting  of  the  pantograph  collectors. 

The   railway  companv   required   the   olectric.TJ    cquipnicnl 


to  be  divided  into  distinct  duplicate  sections,  each  half  set 
being  complete  in  itself.  It  is  therefore  possible  to  run 
with  one-half  of  the  equipment.  Both  equipments  may  also 
be  run  simultaneously  either  in  series  or  in  parallel. 
Moreover,  the  motors  may  be  served  individually  by  either 
of  the  two  transformers."  The  locomotive  is  capable  of 
developing  full  drawbar  pull  and  speed  continuously  with 
one  transformer,  one  controller  and  the  two  motors  coupled 
in  series. 

Single-phase,  15-cycle  alternating  current  at  15,000  volts 
is  taken  from  the  line  by  two  pantograph  collectors  and 
conducted  to  the  two  halves  of  the  electrical  equipment 
through  two  protecting  choke  coils.  The  two  high-tension 
switches  are  constructed  as  oil  switches  for  distant  and 
hand-operated  control.  They  have  maximum  and  minimum 
current  cut-outs  and  are  provided  with  rheostats  to  prevent 
heavy  shocks  when  the  transformers  are  switched  into  the 
circuit.  The  transformers  are  of  the  forced  air-cooled 
type  with  the  two  high-tension  coils  connected  in  parallel. 
The  coils  of  the  low-tension  side  are  connected  in  series  and 
have  twelve  dififerent  steps  of  about  45  volts  each  for  speed 
regulation  from  90  volts  to  520  volts.  At  full  load  with 
420  volts  at  the  terminals  the  motors  take  2700  amp.  The 
transformers  supply  current  at  118  volts  for  the  auxiliary 
motors  and  at  325  volts  for  the  heating  apparatus. 

Each  transformer  carries  integral  therewith  a  voltage 
step  switch,  the  contact  points  of  which  are  directly  con- 
nected with  the  low-tension  taps  of  the  transformer.  In 
accordance  with  its  position  for  the  time  being,  the  main 
cylinder  connects  two  consecutive  pressure  ta|)s  with  the 
two  sides  of  an  auto-transformer,  the  center  of  which  is 
connected  by  way  of  its  corresponding  low-tension  switch 
to  one  of  the  motor  cables. 

The  step  switches  of  the  controller  are  constructed  for 
distant  and  hand  operation.  They  consist  principally  of  a 
main  cylinder,  an  auxiliary  cylinder  and  driving  gear.  The 
main  cylinder,  which  is  connected  with  the  voltage  taps  of 
the  transformer,  impresses  the  corresponding  voltage  on 
the  auto-transformer.     The   auxiliary  cylinder  has  a  mag- 


FIG.    I  —  GENERAL    VIEW    OF    LOCOMOTIVE    AND    CATENARY    CONDUCTOR    SYSTEM 
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nctic  blow-out  and  effects  the  making  or  breaking  of  one 
or  the  other  of  the  auto-transformer  circuits  so  that  the 
changing  over  of  the  circuit,  which  is  effected  by  the  main 
cylinder,  may  be  carried  out  while  the  current  is  cut  off. 
The  controllers  and  the  low-tension  oil  switches  arc  con- 
structed for  a  maximum  motor  current  of  about  3600  amp. 


lar  yoke.  In  this  drive  non-spring-mounted  masses  are 
almost  entirely  avoided.  The  vertical  play  between  the 
jack-shafts  and  wheels  is  absorbed  at  the  middle  driving 
a.\Ic  by  a  vertical  sliding  block  or  Scotch  yoke. 

The  motors  have  sixteen  poles  and  are  of  open  construc- 


FIG.    2 — I250-HP    DRIVING    MOTOR 

They  can  be  switched  on  or  off  by  hand  as  well  as  electric- 
ally from  the  engineer's  stands.  Between  each  of  the  low- 
tension  oil  switches  and  the  motors  a  shunt  is  inserted  to 
feed  the  maximum  cut-out  of  these  switches  and  the  am- 
meter   of    the    motors. 

The  two  motors,  which  are  rated  at  1250  hp  each  on  a 


FIG.     3 TR.'WSFORMER     AND     CONTROL     EQUIPMENT 

tion  so  that  they  are  practically  self-ventilating.  Their 
commutating  fields  give  sparkless  running  even  without  re- 
sistances. The  air-gap  between  armature  and  stator  is  0.15 
in.  (3  mm).  The  motors  are  built  for  a  maximum  emf  of 
500  volts  and  take  about  3000  amp  at  their  maximum  load. 
The   motor   room   is   ventilated   by   a   ceiling   fan   which  is 


FIC.     4 — VIEW     OF     DRIVING     MECHANISM     AND     MOTOR     MOUNTINGS 


one-and-one-half-hour  basis,  are  of  the  compensated-series 
tjpe  with  interpoles.  Their  weight,  including  the  gearing, 
is  14  tons  each.  .  By  means  of  a  double  helical  cut  gear  of 
1 :2.23  ratio  the  motor  drives  a  counterbalanced  jack-shaft. 
The  cranks  on  both  ends  of  these  jack-shafts  are  coupled 
to  the  cranks  of  the  driving  wheels  by  means  of  a  triangu- 


placed  above  the  motors.  This  fan  drives  the  discharged 
air  through  the  commutating-pole  shunt  resistors,  which 
are  likewise  built  into  the  roof  in  order  to  cool  them  thor 
oughly  by  constant  air  circulation. 

The  normal  speed  of  the  locomotive  is  obtained  at  foui 
times  the   synchronous  motor  speed.     The  tractive  effor 
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1  speed  of  the  motor  also  ranges  within  wide  limits  inde- 
ident  of  the  line  voltage,  for  on  one  hand  care  has  been 
en  to  compensate  by  suitable  transformer  taps  any  con- 
erable  decrease  of  line  voltage,  while  on  the  other  hand 

motor  can  (lc\-flc.|i   n,    ;■;';   :,,ri|uc  at  a  third  of  its  nor- 


FIG.   5 INTERIOR  OF   LOCOMOTIVE   CAB 

1  voltage.  Owing  to  this  fact  the  motors  also  possess  an 
)rnious  overload  range  at  normal  voltage, 
rhe  power-factor  of  the  motors  at  all  normal  speeds  is 
)Ut  95  per  cent.  During  trial  runs  the  efficiency  of  the 
omotive  proper  (transformer,  motor,  gearing,  etc.)  up 
the  wheel  circumference  has  been  found  to  be  as  high  as 
per  cent. 

\  motor-generator  set  jointly  with  four  ordinary  train- 
liting  1)atteries  supplies  the  direct  current  for  remote 
itrol  and  lighting.  After  the  motor  and  generator 
itches  have  been  cut  in  by  the  engineer,  all  further 
jirations  in  the  connections,  such  as  paralleling  with  the 
iteries,  are  made  by  an  automatic  starter. 

I    Motorman's  Cabs,  High-Tension  Rooms,  Etc. 

"he  superstructure  carries  the  two  railway  motors  in 
J  center,  and  the  transformers,  control,  etc.,  are  placed 
iK'een  the  motors  and  the  motorman's  cab.  For  conveni- 
'p  in  maintenance  and  repair,  the  roof  over  the  motor 
:hi  is  fitted  with  two  detachable  trap  doors,  and  the  sides 
^vie  section  are  also  removable.  End  and  side  doors  are 
1^1  in  as  shown  in  the  side  view  of  a  locomotive. 

Pch  motorman's  cab  contains  the  air-valve  mechanism 
perating  the  current  collectors,  two  switches  for  oper- 
"?;  the  high-tension  and  low-tension  switches,  main  con- 
fc.er  handle  by  means  of  which  the  step  contacts  are 
13  pulated,  reverser  at  the  right  of  the  controller,  signal 
'"s  which  show  the  engineer  the  running  direction  of  the 
laiinery,  and  two  lamps  which  light  up  as  soon  as  the 
iJiictors  stand  in  the  zero  position.  All  switches  are  so 
it<:onnected,  either  electrically  or  mechanically,  that 
■'f'g  manipulations  are  impossible. 
Te  two  high-tension  compartments  in  the  motor  room 
re  hut  off  by  doors  of  wire  netting.  These  doors  are  so 
^H  that  prior  to  their  being  opened  the  high-tension 


conductor  before  and  behind  the  high-tension  oil  switches 
must  be  grounded.  The  key  which  is  necessary  for  the 
release  of  this  Jock  is  attached  to  the  current  collector 
valve  conduit  in  such  fashion  that  it  can  be  taken  off  only 
when  the  collector  valve  is  open,  thus  compelling  the  escape 
of  any  air  in  the  conduit.  With  this  key  all  the  doors  of 
the  individual  high-tension  compartment  can  be  unlocked, 
but  it  can  be  taken  out  of  the  lock  only  when  all  the  doors 
are  closed.  This  arrangement  renders  it  impossible  to  open 
the  high-tension  compartment  while  the  equipment  is  alive. 
All  of  the  mechanical  parts  of  the  thirteen  locomotives 
were  manufactured  by  the  Schweizerische  Locomotive  & 
Maschinenfabrik,  Winterthur.  The  contract  stipulated  that 
the  electrical  equipment  of  all  locomotives  should  follow  the 
plans  and  construction  data  of  the  Maschinenfabrik  Oer- 
likon,  regardless  of  the  company  which  might  be  selected 
to  assemble  the  locomotive.  On  this  basis  six  of  the  equip- 
ments were  made  by  Brown,  Boveri  &  Company,  Baden, 
and  seven  by  the  Oerlikon  company. 


Motor  Truck  Reduces  Cost  of  Erecting  Poles 

Among  the  many  uses  to  which  motor  trucks  of  central 
stations  are  put  that  of  raising  poles  is  one  of  the  most 
novel.  As  shown  in  the  accompanying  drawing,  a  gin  pole, 
snatch  block  and  tackle  equipment  are  the  only  other  pre- 
requisites. The  butt  of  the  pole  which  is  set  over  the  hole 
impinges  against  a  plank  as  shown.  With  the  gin  pole  set 
up  and  anchored  to  a  convenient  fence  post  or  other  solid 
projection,  the  block  and  tackle  are  attached  near  the  center 
of  gravity  of  the  pole.  When  the  fall  line  of  the  blocks 
is  run  through  the  snatch  block  and  tied  to  the  rear  axle 
of  the  truck  it  is  only  a  minute's  work  for  the  truck  to 
raise  the  pole  and  let  it  fall  into  the  hole.  Two  men  with 
short  pikes  are  generally  necessary  to  keep  the  pole  from 
swinging  sidewise  as  it  is  raised.  In  case  the  pole  is  being 
raised  between  the  wires  of  an  existing  line,  the  move- 
ment of  the  truck  can  be  controlled  so  that  the  men  with 
the  short  pikes  can  direct  the  course  of  the  pole  through 
the  overhead  wires. 

The  method  described  above  was  used  in  erecting  heavy 
poles   with   R-in.   tops    for    a   35,000-volt   transmission    line 
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RAISING    POLES    WITH    AID    OF    MOTOR    TRUCK 

near  Marion,  Ind.,  with  the  result  that  60  per  cent  of  the 
cost  of  raising  the  poles  was  saved.  The  construction 
crews  of  the  Marion  (Ind.)  Light  &  Heating  Company 
now  resort  to  the  old  method  of  "piking  in"  the  poles  only 
when  it  is  impossible  to  reach  the  line  with  the  motor 
truck. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Ommercial 
Methods,  and  Current  Practice  Among  Successfi  Utilities 


37,000  Electric  Vehicles 

Thirty-seven  thousand  electric  vehicles  are  in  use  in  the 
United  States,  according  to  an  estimate  by  Mr.  Arthur 
Williams,  president  of  the  Electric  Vehicle  Association  of 
America.  Of  this  number  25,000  are  probably  pleasure 
cars  and  12,000  are  commercial  wagons.  Following  are 
the  numbers  of  electric  vehicles  in  operation  in  some  of 
the  principal  cities: 


Chicago  2,850  Denver  

New  York 2,000  Boston    

Cleveland 1,800  St.  Louis 

Washington    909  Columbus.   Ohio. 


543 
600 
400 


In  Chicago  electric  trucking  has  increased  400  per  cent 
in  two  years.  In  New  York  40  per  cent  of  the  commer- 
cial power  trucks  are  battery-driven.  Nine  of  the  New 
York  hospitals  use  electric,  ambulances. 


Electric  Float  in  Elkhart  Parade 

During  the  recent  Merchants'  Fall  Festival  in  Elkhart, 
Ind.,  there  was  a  night  parade  of  illuminated  automobiles. 


ELECTRICAL    FLOAT    IN    ELKHART    NIGHT    PARADE 

One  of  the  most  striking  floats  shown,  and  the  one  which 
was  awarded  second  prize,  was  that  of  the  Brice  H.  Reid 
Company,  a  concern  engaged  in  electrical  contracting  and 
the  sale  of  electrical  supplies.  In  front  were  two  urns  in 
which  were  seated  two  little  girls  under  canopies.  Doves 
were  represented  hovering  over  the  "bowsprit"  of  the  float 
with  ribbons  attached  to  them  as  though  they  were  draw- 
ing the  vehicle.  The  greater  part  of  the  display  was  de- 
voted to  a  demonstration  of  domestic  uses  of  electricity 
under  a  graceful  pavilion.  A  housewife  was  seen  seated  at 
her  ease  in  a  rocking  chair  while  an  electric  washing 
machine  was  at  work.  An  electric  flatiron  was  at  hand  to 
be  used  when  needed.  Other  devices,  such  as  a  chafing 
dish,  coffee  percolator,  electric  fan  and  reading  lamp,  were 
shown.  A' collie  dog  at  the  lady's  feet  added  to  the  domes- 
ticity of  the  scene. 

The  float  was  decorated  in  white  and  lavender,  relieved 


with  green  vines.  It  as  illuminated  by  140  small  fn 
incandescent  lamps,  lere  was  a  row  of  .lamps  arounc 
tops  of  the  urns  and  ;  the  angles  of  the  parasol  cane 
Each  of  the  six  doveAeld  a  lamp  in  its  beak.  Elect 
energ>-  was  obtained  fom  storage  batteries.  The  float 
sented  a  beautiful  apparance  and  was  greeted  with  h( 
applause  along  the  Hl  of  march. 


A  Sales  Departient's  "Readiness  to  Serve' 

Recently  a  severe  ehtrical  storm  found  the  Detroit 
son  Company  with  tc  times  the  usual  amount  of  trc 
waiting  to  be  cleared,  he  telephone  department  was  ur 
to  take  the  calls  and  te  distribution  force  was  inadec 
in  numbers  and  equipient  to  meet  the  situation. 

The  sales  departmct  thereupon  tendered  its  assist; 
Every  available  clerk  1  the  sales  department  was  put 
telephone  or  set  to  srting  and  distributing  trouble  ( 
Every  sales-departmer  motor  car  was  turned  over  tc 
distribution  forces,  ad  soon  every  salesman  was  e 
driving  a  repair  manor  making  repairs  himself. 
was  not  outside  of  ou  regular  work,  as  we  recognize 
commented  Miss  S.  I.  Sheridan,  sales  manager  of 
company,  "for  the  sses  department  is  responsible,  i 
than  any  other  departient,  for  good  service  to  the  ( 
pany's  customers." 


Efficient  ;ost-Keeping  Systems 

One  of  the  first  pnciples  of  scientific  managemer 
that  of  planning  and  lispatching.  In  this  connection 
working  out  in  advant  of  monthly  requirements  in  the 
of  supplies  and  checkig  the  same  against  records  of  pi 
ous  use  has  been  adojed  by  the  Portland  (Ore.)  Rail' 
Light  &  Power  Compny.  From  these  monthly  estim 
the  purchasing  agent  1  informed  in  advance  of  the  reqi 
nients  of  all  of  the  cpartments  and  can  by  lumping 
•staples  secure  the  benfit  of  quantity  prices  and  discoi 
I'he  general  storekeepr  has  thus  an  opportunity  to  cl 
iiul  replenish  his  stoc  if  he  has  not  on  hand  a  suffic 
.imount  of  the  items  e;imated,  or  he  does  not  need  to  0 
Mime  item  that  is  runing  low  on  the  shelves  as  the  > 
mate  shows  no  inunedite  need  for  it. 

In  the  department  c  wires  and  conduits  a  job  systen 
unit  costs  has  been  aopted.  Before  any  work  is  sta 
an  estimate  covering  le  cost  of  such  work  is  prepared 
if  approved,  the  line  ireman  is  notified.  .\t  the  same  1 
the  cost  clerk  of  tht  department  of  wires  and  cond 
opens  up  a  sheet  in  tb  line  construction  ledger  that  t: 
care  of  all  items  and  .bor  costs  of  installation  or  remo 
A  daily  segregated  laor  cost  is  obtained  from  the  g 
foreman's  daily  repor  making  it  possible  to  analyze 
distribute  the  expenscon  all  jobs.  This  work  is  done 
the  cost  clerks.  The  imekeeper  has  a  check  on  them 
makes  all  labor  chares  on  jobs  directly  to  a  control 
account,  covering  tht  department  of  wires  and  condt 
this  controlling  accout  being  on  the  books  in  the  aunij 
department.  The  toil  charges  against  the  controll 
account  must  balance  vith  the  distribution  of  the  jobi 
turned  in  by  the  cosiclerk.  All  items  of  labor,  mate 
requisitions,    either   .sireroom   or   purchase   orders,  cr 
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lemoranda  for  unused  incerial  and  cartage  costs  are  sent 
D  the  cost-keeping  departient  and  shown  against  each  job 
eparateiy.  The  same  jolsystem  applies  in  the  meter  de- 
artment,  the  trouble  deprtment,  the  department  of  arc 
amps  and  the  electrical-cnstruction  department. 

By  this  system  it  has  ben  possible  to  gather  a  great  deal 
it  valuable  cost  data  on  nit  costs,  which  have  disclosed 
ome  very  startling  things  a  the  way  of  efficiency  possibili- 
ies. 

It  has  been  said  that  "riiable  records  are  the  best  means 
)f  locating  faults;  withot  them  rule-of-thumb  methods 
Tiust  apply." 

Boston  Edison  buse-Wiring  Campaign 

.\n  active  campaign  for  he  wiring  of  old  residences  has 
lately  been  inaugurated  b^rhe  Edison  Electric  Illuminating 
Company  of  Boston,  Mas,--  The  instalment  plan  is  applied 
upon  the  basis  of  an  initii  payment  of  $2.35,  followed  by 
monthly  payments  of  $2  4ch  for  a  period  of  six  months 
after  the  signing  of  the  cntract,  and  covering  one  outlet 
for  a  total  of  $14.35.  -dditional  outlets  are  wired  by 
accredited  local  contractos  according  to  a  carefully  pre- 
pared schedule  providing  fr  various  combinations  as  shown 
in  the  accompanying  list,  "hese  prices  apply  only  to  "single 
apartments  and  dwellings  ind  are  based  upon  acceptance 
within  thirtv  days  from  notation  and  upon  the  use  of 
armored  cable  and  first-chs  workmanship  throughout  and 
complete  ready  for  use,  ecepting  fixtures,  where  deduc- 
tions for  fixtures  are  mae;  and  also  excepting  private 
propertv  construction  in  e.xess  of  one  stretch  of  wire  (jver- 
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and  to  render  the  introduction  of  electric  service  still 
easier,  the  company  offers  to  pay  the  contractor's  bill  in 
full,  allowing  the  customer  to  meet  the  cost  by  the  plan 
of  instalment  payments  above  outlined.  The  schedule  of 
prices  makes  it  possible  for  every  employee  to  answer 
specifically  just  what  it  will  cost  to  secure  a  partial  or 
complete  job,  ready  to  use,  in  either  case,  including  wiring, 
fixtures,  shades,  lamps  and  meter.     No  other  information 


FIG.    1— FI.XTUKES    OFFERED    IN^iOSTON    EIIISON    HOUSE-WIRING 
CAM.VIGN 

head,  or  vk-here  undergroundservice  is  required  in  e.xcess 
of  2  ft.  inside  the  sidewalk  lie." 

The  price  list  was  developd  particularly  to  enable  every 
employee  of  the  company  to  ijure  the  cost  of  house  wiring 
upon  inquiry,  without  the  dlay  of  securing  an  estimate 
'■■om  a  contractor.  The  comany  holds  the  opinion  that  a 
We  of  10  cents  per  kw-hr.  mkes  possible  the  conveniences 
of  electricity  in  at  least  ever\home  owned  by  its  occupant. 


.^f'.?^^ 


FIG.    2 COPY    OF   LETTER    USED    IN    BOSTON    EDISON    HOUSE- 
WIRING    C.\MP.MGN 

is  needed  from  the  prospective  consumer  than  an  enumera- 
tion of  the  different  rooms  he  wishes  to  have  wired  and 
the  number  of  lighting  outlets,  switches  and  receptacles  he 
plans  to  install.  This  offer  is  available  only  to  prospective 
customers  on  existing  commercial  lines  of  the  company  or 
where  extensions  have  been  authorized,  and  all  such  con- 
tracts are  passed  upon  by  the  credit  clerk  before  being 
executed.  Customers  have  the  opportunity  to  extend  their 
payments  over  periods  to  a  maximum  of  twenty  months 
in  case  their  monthly  payments  exceed  $5  maximum,  shorter 
times  being  allowed  for  lower  payments. 

It  is  expected  that  very  few  contracts  calling  for  but  one 
outlet,  at  $14.35,  will  be  made,  and  the  effort  of  the  em- 
ployees is  directed  toward  securing  a  complete  wiring 
proposition  by  leading  the  applicant  along  step  by  step  and 
showing  him  by  detailed  prices  how  much  more  can  be 
secured  bv  a  little  larger  payment.  Care  is  also  taken  to 
point  out  that  the  cost  of  a  job  is  less  if  the  whole  number 
of  outlets  is  installed  at  one  and  the  same  time. 

Example  of  Determining  Wiring  Cost 

The  following  example  shows  the  application  of  the 
schedule  to  the  wiring  of  a  third-story  apartment  requiring 
the  following  equipment:  Kitchen— one  receptacle,  one 
center  lamp  on  pull-socket,  no  switch;  parlor— one  three- 
lamp  fixture  with  pull-socket,  no  switch;  hall— one  single- 
lamp  fixture  nil  switch,  one  baseboard  receptacle,  one  single- 
lamp  fixture  in  Iiall  closet,  no  switch;  dining-room— one 
four-lamp  fixture  on  switch;  bathroom — one  single-lamp 
fixture  on  pull-socket,  no  switch;  pantry— one  single-lamp 
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fixture    on    pull-socket;    chamber — cne    three-lamp    fixture 
with  pull-sockets,  no  switch. 
Applying  the  schedule: 

Ont  No.   II.  less  I   switch   (rfcepufle  in  Idlcbcn,  ball  and  parlor 

Ughtinc)    $31.5; 

One  Xo.  17  (dininc-room  ligbdng^ 12.00 

One  No.  18.  less  1  switch  (Idtchen  ligbting) 5.25 

One  No.   19   (pantry  lighting) •».25 

Ore  Xo.  23.  less  I  switch   Outhroom  lighting) 5.25 

One  No.  24  (hall-closet  lighting) 4.25 

One  No.  24.  less  fijrmre.  plus  one  No.  8  fixture  (chamber  lighting)  7.50 

One  No.  26  (hall-baseboard  receptacle) 4.00 

Two  No.  28   (third-floor  apartment) 10.00 

Nine  pull-sockets  (Idichen,  pintry.  bathroom,  parlor  and  chamber)  2.25 

Total $86.25 

This  amount.  $86.25,  divided  over  eighteen  months,  would 
average  payments  of  $4.79  per  month  and  leave  a  balance 
of  3  cents  due.  The  proper  disposition  of  such  an  account 
would  therefore  be  either  a  first  payment  of  $5.50  and  $4-75 
per  month  for  seventeen  months,  total  $86.25,  or  $6.25  at 
signing  of  agreement  and  $s  per  month  for  sixteen  months, 
total  $86.25. 

To  arouse  the  interest  of  prospective  customers  in  the 
campaign,  the  company  recently  prepared  and  sent  out 
individually  addressed  letters  as  reproduced  herewith,  show- 
ing what  can  be  accomplished  for  the  basic  investment  of 
$i4-3.^-  On  the  border  of  the  page  are  reproduced  ten 
photographs  taken  at  the  House  of  Edison  Light,  each  view 
showing  the  ser\'ice  which  may  be  secured  from  a  single 
outlet  with  from  one  to  three  sockets.  A  card  is  inclosed 
with  each  letter  to  facilitate  the  customer's  getting  in  touch 
with  the  company's  representative. 

SCHEDULE    OF    WIRING    PRICXS 

No.     1 — Outlet  con.nstirg  of  a  flush  plug  receptacle  located  in  any 

room  on  the  first  floor  anywhere  excepting  ceiling. $14.35 

^O-     2 — No.  1  and  outlet  in  cellar  at  heating  apparatus  with  switch  19.00 
No.     3 — No.  1  and  1  outlet  on  piana  with  switch  in  hall  and  fixture  22.00 
No.     4 — ^No.  1  and  1  outlet  in  hall  with  switch  and  fixture  (three- 
way  switches  So  additional)    23.00 

No.     S — No.  1  and  1  outlet  in  parlor  with  switch  and  fixture 25.50 

Xo.     6— No.  1:  Xo.  2:  No.  3 27.00 

No.     7 — No.  1 ;  No.  2:  No.  4 28.00 

No.     8 — No.  1:  No.  2;  No.  5 30.50 

No.     9— No.  1:  No.  3:  No.  4 3I.OO 

No.  10— No.  1:  No.  3;  No.  5 33.5O 

No.  1! — No.  1:  No   4:  No.  5 34'50 

No.  12 — Xo.  i ;  Xo.  2:  No.  3:  No.  4 36.00 

No.  15— Xo.  1 ;  No.  2;  No.  3;  No.  5 38.50 

No.  14 — No.  1:  No.  2;  No.  4;  No.  5 39.50 

No.  15 — Xo.  1;  No.  3;  Xo.  4;  Xo.  5 42.00 

Xo.  16— Xo.  1:  No.  2:  Xo.  3:  Xo.  4;  No.  5 47^50 

.^ddit]on5  (to  apply  only  after  No.  3) : 

Xo.  17 — Dining-room  outlet  with  switch  and  fixture 12.00 

No.  18 — Kitchen  outlet  with  switch  and  fixture 8.25 

No.   19 — Pantry  outlet  and  fixture 4.25 

No.  20 — (rhina-closet  outlet  and  fixture 4  25 

No.  21 — Back  porch  outlet  with  switch  and  fixture 8.00 

No.  22 — Second-story  hall  outlet  with  two  three-way  switches  and 

fixture ]1  2> 

No.  23 — Bathroom  outlet  with  switch  and  fixture 8.25 

No.  24 — .\11  other  lighting  cutlets  with  fixtures  each 4.25 

No.  25 — .\11  other  switches,  each 4  00 

No.  26 — Floor  or  baseboard  receptacles,  each 4.00 

No.  27 — Bell-rinidng  transformer 4  qO 

For  each  additioi^al  floor  above  the  first  floor: 
No.  28 — -Add  $5   for  Item  Xo.    1    (extra  charge  is  to  provide  for 

running   risers  through   additional   floors). 
No.  29 — Add  $10  for  Items  Xo.  1  and  Xo.  2   (extra  charge  is  to 
provide    for    controlling    cellar    lighting   from   the   floor 
occupied  by  the  user). 

Deductions  if  not  wanted: 

Switches  (exclusive  of  cellar  switch) ,  each ,0 

For  fixtures  if  personal  selection  is  desired: 

Nos.     3  and  6,  each -j.qO 

Nos.  18,  19,  20,  21,  22,  23,  24,  each l[25 

Xos.     4  and  6,  each 2.00 

Nos.     5  and  S,  each 4  50 

Xos.     9  and  12.  each 3  qq 

Nos.  10  and  13,  each 5  50 

Nos-  1 1  and  1 4.  each g  50 

Nos.  IS  and  16,  each 7  50 

*'°-     '"    5.(0 


Results  of  Denver  Group  Appliance  Sa^ 

During  the  spring  of  the  present  year  (as  note  m  our 
issue  of  June  21,  page  1368J,  the  Denver  Gas  &  lectr: 
Light  Company  inaugurated  an  appliance-sales  cnpaig:, 
which  proved  ver>-  effective  in  adding  load  to  its  lim.  whiit 
at  the  same  time  reducing  by  two-thirds  the  usual  .si;s  co--. 
of  placing  such  devices.  Coupons  like  that  reprodu.  1  hen. 
with  were  distributed  among  the  company's  housed  d  cus- 
tomers, each  coupon  entitling  the  recipient  to  $11  scoun' 
on  his  choice  of  any  of  the  twelve  fifty-dollar  groui  of  a|i 
pliances  offered.  Each  group  comprised  three  a;liance 
(such  as  vacuum  cleaners,  electric  irons,  toaster?  urlin; 
irons,  etc.)  and  would  ordinarily  have  sold  at  $50.  '.esidt- 
the  $11  discount  represented  by  the  coupon,  the 
was  allowed  to  pay  tlie  remaining  $39  in  montl 
ments  of  $3  each,  so  that  from  the  customer's  ;  .^, 
the  offer  was  an  attractive  one. 

Approximately  1000  appliances  were  sold  dung  th: 
campaign — a  record  which  exceeded  that  for  ar  oth' 
month,  although  December  is  usually  the  best.  T.  appi 
ances  thus  put  in  service  represent  an  additional  oad  0; 
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about  150  kw.  W'hich  is  distributed  throughout  th^ system. 
Similar  sales  were  also  conducted  in  June  and  .'^itember 
when  gratifying  results  w-ere  again  obtained.  By  le  plan 
of  grouping  the  appliances  it  was  found  that  thre  devices 
could  be  sold  with  the  effort  ordinarily  exerted  in  'Sposing 
of  but  one. 


Utilizing  the  Vacant  Store  Windov 

A  novel  use  for  vacant  storerooms  which  accnplishes 
the  triple  result  of  "boosting"  the  local  standard  o-vindow 
illumination,  aiding  central-station  appliance  sales  d  help- 
ing to  rent  the  premises  for  the  owner,  has  been  diovered 
by  the  Joplin  (Mo.)  office  of  the  Empire  Districi Electric 
Q)mpany. 

From  real-estate  dealers  having  charge  of  nantless 
business  property  permission  is  obtained  for  tht.entral- 
station  commercial  department  to  equip  the  vact  show 
windows  with  displays  of  electrical  appliances,  eaciwindow 
being  brilliantly  lighted  from  the  lines  of  the  nipany. 
In  a  prominent  position  in  each  lighted  window  th  agents 
rental  sign  and  address  are  also  displayed  on  i  lafge 
placard.  Another  legend  used  with  success  ha  been  a 
card  stating  the  cost  per  hour  of  the  window  lan.i. 

The  real-estate  man  benefits,  of  course,  from  thorightly 
lighted  and  attractive  condition  of  his  premise  which 
draws  the  attention  of  manv  possible  tenants  w:i  would 
otherwise  pass  without  noticing  his  sign.  Store  )onis  in 
which  these  electrical  displays  are  installed  do  n.  remain 
tenantless  long,  which  seems  to  be  the  only  draflack  to 
the  plan,  but  as  no  expense  is  involved  excepthat  of 
decorating  each  new  window  in  turn,  the  electric  wioany 
profits  by  a  wide  margin  from  the  publicity-  obtain  1.  In  a 
number  of  instances  it  has  also  disposed  of  thcW'indo* 
installation  outright  to  the  new  tenant. 
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Ilhmination  and  Wiring 

Electric-Lighted  House  Number 

The  e!:tric-lighted  house  number  shown  in  the  illustra- 
on  vvaslevised  by  Mr.  Charles  M.  Retts,  a  contractor  of 
'ropico,  al.,  and  is  in  use  on  one  of  Tropico's  bungalows, 
ts  desi:i  conforming  to 
he  Mi;ion  lines  of  the 
tructur  In  addition  to 
liowint  the  number  of 
he  hou:  both  by  day  and 
IV  nigh  the  device  serves 
liso  as    porch  lamp. 

The  nmework  and  roof 
if  the  imp  housing  are 
nade  c  lacquered  brass, 
IS  are  he  figures,  which 
.re  atut  5  in.  high, 
'anes  i  frosted  glass 
ire  pi:ed  inside  this 
ramewrk  on  the  sides, 
rent  nd  bottom,  niak- 
ng  th  number  equally 
'isible  y  day  and  night, 
rhe  bo  portion  is  10  in. 
ong  ad  4.5  in.  wide. 
vhile  s  height  at  the 
Tont  i;6  in.  and  at  the 
lack  is  8  in.  The  brass 
oof  h;  an  extension  of 
:.5    in.  at    the    front    and 

in.  at  he  sides.  A  i6-cp  lamp  is  used,  although  any  size 
if  unit  night  be  employed,  depending  on  the  intensity  of 
lorch  ihniination  desired. 


that  by  installing  the  arrester  at  the  motor  with  a  choke 
coil,  rather  than  placing  it  on  the  pole  near  the  motor, 
better  protection  is  secured. 


ELECTRIC-LIGHTED    HOUSE 
NUMBER 


Aghtmg  Protection  in  the  Cripple  Creek  District 

At  ti  recent  convention  of  the  Colorado  Electric  Light, 
•"ower  id  Railway  Association  Mr.  Charles  Neely,  of  the 
Vrkans;  Valley  Railway,  Light  &  Power  Company,  read 
t  pape  on  "Lightning  and  Lightning  Arresters  in  the 
ZrippleTreek  District."  In  that  section  one  of  the  great- 
;st  prclems  confronting  the  electric-service  man  is  the 
;evere  ightning.  It  is  not  unusual  to  have  sixty  bad 
itorms  letween  June  i  and  Sept.  i.  At  an  altitude  of 
10,000  .  the  lightning  is  very  severe  and  direct  strokes  to 
:he  trasmission  lines  are  not  unusual.  During  one  storm 
in  the  immer  of  1913  there  were  fifty-six  discharges  over 
sne  se  of  aluminum  arresters.  This  type  of  arrester  is 
Lised  q  te  extensively,  but  is  rather  expensive  for  general 
installaon  on  6600-volt  lines,  so  that  considerable  experi- 
mentir  has  been  done  with  horn-gap  arresters  connected 
directl  to  ground.  The  gap  of  1.25  in.  formerly  in  use 
was  fend  to  be  too  wide  and  a  gap  of  0.875  '"■  '^^^  sub- 
stitute with  excellent  results.  Mr.  Neely  reported  that 
not  a  agle  piece  of  apparatus  was  lost  during  the  summer 
of  191  on  the  6600-volt  service  where  horn-gaps  set  at 
0.875  •■  were  used. 

Abo:  Aug.  I  a  set  of  horn-gaps  with  a  3-in.  space  was 
install!  on  a  20,000-volt  circuit  as  an  experiment.  Each 
gap  v\i  fused  on  the  grounded  side.  The  use  of  these 
protecirs  has  resulted  in  but  one  interruption  to  service. 
Howe-r,  Mr.  Neely  does  not  believe  that  horn-gaps  are 
practi'.ble  on  20,000-volt  circuits  except  with  the  wide 
gap  fr  direct  strokes  to  the  line.  For  lower  voltages, 
howe^•,  he  thinks  there  is  no  doubt  that  the  horn-gaps 
can  biused  very  successfully.  It  has  been  found  that  the 
numb(  of  arresters  in  use  on  the  2300-volt  circuits  was 
much  00  small  and  the  same  was  true  of  the  500-volt 
servic     In  the  case  of  500-volt  circuits  it  has  been  found 


A  Study  of  Hotel-Room   Lighting 

In  view  of  the  poor  standards  of  illumination  still  in 
vogue  in  many  hotels  and  the  need  of  better  service  as 
a  direct  factor  in  patronage,  the  accompanying  rough  dia- 
gram of  a  first-class  modern  installation  in  a  recently  com- 
pleted house  is  suggestive.  The  example  selected  is  one 
of  the  lower  priced  rooms,  which  is  taken  for  the  reason 
that  its  lighting  arrangement  may  be  duplicated  or  paral- 
leled elsewhere  in  older  hostelries  with  less  difficulty  than 
had  an  expensive  suite  been  taken. 

The  room  is  finished  with  light  brown  walls,  the  wood- 
work being  of  mahogany  stain.  The  chamber  proper  is  14 
ft.  long  by  II  ft.  wide,  with  an  adjoining  bathroom  8  ft. 
long  by  5  ft.  8  in.  wide  and  a  clothes  closet  5  ft.  9  in.  long 
by  I  ft.  loyi  in.  deep.  The  general  illumination  of  the 
room  is  supplied  by  a  cluster  of  three  25-watt  tungsten 
lamps  installed  18  in.  below  the  ceiling,  the  latter  being  10 
ft.  6  in.  high.  These  lamps  are  controlled  by  a  push  switch 
located  inside  the  door.  On  each  side  of  the  bureau  a 
15-watt  lamp  is  installed  at  a  height  of  5  ft.  6  in.  above  the 
floor,  providing  ample  light  for  use  at  the  mirror.  In  the 
further  corner  of  the  room  a  writing  table  is  equipped  with 
a  screened  drop  lamp  of  25  watts  rating,  supplied  with 
energy  from  a  baseboard  outlet  behind  the  table.  The 
closet  is  automatically  illuminated  by  a  switch  actuated  by 
the  door,  a  single  25-watt  lamp  on  the  ceiling  being  thrown 
into  circuit  when  the  door  is  opened.  The  walls  of  this 
closet  are  painted  white  and  two  shelves  are  provided  run- 
ning through  its  entire  width. 

The  bathroom  ceiling  is  9  ft.  6  in.  high.  In  a  central 
position  is  installed  a  25-watt  lamp  for  general  illumina- 
tion, housed  in  a  pear-shaped  alabaster  shade  and  carried 
6  in.  below  the  ceiling.  The  lamp  is  controlled  from  a 
push  switch  located  inside  the  door.  There  is  also  a  25- 
watt  bathroom  side  lamp  at  a  height  of  6  ft.  above  the 
floor,  just  inside  the  door  and  opposite  a  large  mirror  in- 
stalled over  the  wash  basin.     This  lamp  is  controlled  by  a 
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SCHEME   OF    HOTEL-ROOM    LIGHTING 

chain-pull  switch.  Although  no  illuminometer  measure- 
ments are  available,  the  lighting  service  furnished  by  this 
installation  leaves  little  to  be  desired.  With  all  lamps  cut 
out  except  the  drop  lamp  on  the  writing  table  it  is  possible 
to  read  or  write  in  one  corner  of  the  room  without  the  least 
disturbance  to  a  guest  occupying  the  further  bed,  and  the 
placing  of  the  utility  lamps  within  reach  of  the  hand  has 
reduced  the  switch  wiring  cost  materially  below  that  which 
might  be  anticipated  from  the  number  of  units  installed. 


ioi6 


E  L  I£  C  T  k  I  C  A  L     W  O  K  L  D 


Vol.  62,  No.  20 


Indirect   Train    Lighting:  to  Be   Supplemented    for 
Readers'    Use 

I  lie  indirect-ligluing  system  of  the  Merchants'  Limited, 
the  Xcw  Haven  Railroad's  "crack"  train  between  Boston 
and  New  York,  is  to  be  supplemented  by  the  addition  of 
direct  tungsten  units  along  the  side  beams  of  each  car. 
This  will  increase  the  light  available  for  reading  purposes, 
concerning  which  there  has  been  complaint. 

The  present  equipment  of  this  train  (sec  Electrical 
World,  April  26,  page  8881  was  the  first  turned  out  by  the 
Pullman  company  in  which  use  was  made  of  indirect  light- 
ing. When  first  installed  each  of  the  ten  inverted  fixtures 
suspended  from  the  ceiling  of  the  72-ft.  steel  parlor  cars 
contained  one  100-watt  tungsten  lamp.  By  displacing  each 
of  these  units  with  three  so-watt  lamps  an  increase  of 
50  per  cent  in  illumination  was  obtained,  but  even  with 
this  improvement  some  of  the  regular  passengers  com- 
[ilained  of  difficulty  in  reading  in  the  soft  light  that  per- 
vades the  cars,  and  the  additional  tungsten  units  have  now 
been  ordered  installed. 


Wiring  a  Counter  at  Low  Cost 

To  facilitate  the  testing  of  lamps  and  small  energy-con- 
suming appliances  at  the  counter  of  its  commercial  depart- 
ment, the  Manchester  (X.  H.)  Traction,  Light  &  Power 
Company  has  wired  the  rear  of  the  counter  in  conduit  as 
shown  in  the  accompanying  illustration,  the  outlets  being 
in  condulet  fittings  about  3  ft.  6  in.  above  the  floor.     In 


CONDUIT   WIRI.NG   FOR   TEST   OUTLETS 

many  central-station  oftices  such  counter  wiring  is  of  the 
open  type  run  under  a  display  counter  or  open  shelf.  The 
arrangement  shown  is  by  no  means  novel  in  principle,  but 
it  illustrates  the  compactness  of  conduit  work  in  a  location 
where  every  cubic  inch  of  space  is  valuable  and  where  pro- 
jecting conductors  would  be  objectionable.  The  location 
of  these  outlets  directly  behind  the  counter  saves  time  in 


demonstration,  avoids  fire  risk  and  enables  about  a  dozen, 
appliances  to  be  tested  at  the  same  time.  One  of  the  out- 
lets is  connected  with  a  Donkin  "cent-hour"  meter,  so  that 
the  cost  of  operating  any  device  can  be  determined  at  a 
moment's  notice  on  either  of  the  company's  rate  schedules, 
the  meter  dial  being  calibrated  for  two  r^tes  in  red  and 
black  scale  graduations. 


Private    Street    Lighting    on   North   Clark  Street, 
Chicago 

The  first  installation  of  the  new  and  artistic  "Chicago" 
street-lighting  posts  for  curb  lighting  has  been  put  in  serv- 
ice by  the  Commonwealth  Edison  Company  on  North  Clark 


FK..    1    A.NU  2 —    CHICAGO      LAMIS   AND   PRIVATE  STREET   LIGHT- 
ING ON    NORTH    CLARK   STREET,   CHICAGO,   ILL. 

Street,  in  the  outlying  district  known  as  Summerdale. 
There  are  about  eighty  posts  spaced  40  ft.  apart  on  both 
sides  of  the  street.  The  standard  is  of  recent  and  hand- 
some design  and  has  been  approved  by  the  Department  of 
Electricity  of  the  city  of  Chicago  and  various  other  munici- 
pal bodies.  The  height  over  all  is  14.5  ft.  and  the  height 
from  the  ground  to  the  center  of  the  side  lamps  is  12  ft. 
The  octagonal  base  has  a  diameter  of  21  in.  and  the  over- 
all diameter  of  the  ring  of  lamps  is  27  in.  This  fixture  is 
equipped  with  a  6o-watt  tungsten  lamp  in  each  globe.  The 
top  globe  is  14  in.  in  diameter  and  the  others  are  lo  in.  in 
diameter. 


Experiments  with  Cheap  Pole-Line  Construction  at 
Cleveland 

The  Cleveland  (Ohio)  Electric  Illuminating  (.'onipany 
will  soon  begin  the  construction  of  an  experimental  pole 
line  for  the  purpose  of  determining  accurate  costs  on  dis- 
tribution lines  serving  small  customers.  The  officials  of 
the  Cleveland  company  have  been  deeply  impressed  by  the 
data  on  inexpensive  wiring  and  European  methods  of 
handling  the  small  customer  collected  by  Messrs.  S.  T. 
Doane  ami  Hugo  Eisenmenger.  of  Xela.  near  Cleveland, 
and  the  erection  of  the  experimental  distribution  line  is  to 
be  the  first  step  in  determining  how  practicable  are  these 
methods  in  solving  Cleveland's  problems. 

According  to  present  plans,  the  line  will  be  rebuilt  several 
times  on  property  belonging  to  the  company.  From  the 
different  resulting  costs  it  will  then  be  possible  to  deter-' 
mine  what  type  of  construction  is  most  inexpensive.  If 
the  least  expensive  equipment  can  be  built  at  a  price  which 
will  enable  the  company  to  serve  the  small  customer  in  th< 
outlying  territory  at  a  profit,  this  type  of  construction  wil 
be  standardized  for  such  lighting  extensions. 
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Recent  Telephone  Patents 

A  patent  granted  to  Messrs.  C.  E.  Egner  and  J.  G. 
Holmstrom,  of  Sweden,  relates  to  a  transmitter  designed  to 
carry  very  heavy  currents  and  provides  means  for  keeping 
the  transmitter  cool  by  backing  the  microphone  button  with 
a  vessel  containing  liquid  for  carrying  off  heat. 

Mr.  E.  M.  Schollenberger,  of  Chicago,  has  invented  a 
telephone  mulfler  consisting  of  a  large  double  cone  with 
abutting  bases.  The  apex  of  one  cone  is  drawn  out  into  a 
lip-piece  shaped  to  fit  the  contour  of  the  face  of  the  user, 
while  the  other  incases  snugly  the  transmitter  mouthpiece. 


Letters  to  the  Editors 

High-Frequency  Generator 

To  the  Editors  of  the  Electrical  World: 

Sirs: — On  page  913  of  your  issue  dated  Nov.  i  appears 
an  abstract  of  an  article  by  Mr.  Ricardo  Moretti  on  a  new 
high-frequency  generator  for  wireless  work,  in  which  is  de- 
scribed a  method  which,  aside  from  the  details  of  the  gap, 
is  the  same  as  one  covered  by  United  States  patent  No. 
730753>  granted  to  Reginald  A.  Fessenden  on  June  9,  1903, 
a  little  over  ten  years  ago.  It  may  interest  some  of  your 
readers  to  know  the  above  in  connection  with  this  sup- 
posedly new  development. 

While  there  may  be  some  advantage  in  the  form  of  gap 
employed  by  Mr.  Moretti,  in  that  he  may  work  at  larger 
power,  and  possibly  with  greater  regularity,  still  it  should 
be  noted  that  the  method  of  operation  is  identically  that 
disclosed    in    the    above-mentioned    patent. 

S.    M.    KiNTNER, 
Pittsburgh,  Pa.  Nalional  Electric  Signaling  Company. 


The  Elevator  as  a  Central-Station  Load 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — -When  we  look  back  upon  the  buildings  of  two  or 
three  decades  ago — none  of  them  more  than  a  few  stories 
in  height — and  then  turn  to  the  skyscrapers  of  to-day  we 
marvel  at  the  one  thing  that  has  made  this  great  growth 
possible — the  electric   elevator. 

Beginning  with  the  installation  of  the  first  electrically 
operated  elevator  up  through  its  various  improvements 
until  the  present  time,  the  electric  elevator  has  set  the  pace 
in  building  construction.  With  each  improvement  of  this 
type  of  elevator  buildings  have  increased  in  height  until 
now  the  skylines  of  our  cities  are  marked  by  many  massive 
structures  each  of  them  housing  thousands  of  people  and 
having  an  energy  consumption  equal  to  that  of  a  small 
city.  Without  the  elevator  this  enormous  and  intensified 
consumption  of  electric  energy  in  limited  territories  would 
have  been  impossible. 

To-day  this  subject  is  of  special  interest,  in  that  in  the 
highest  building  of  the  world  passengers  are  transported 
directly  in  a  single  shaft  to  the  fifty-fourth  floor,  a  dis- 
tance of  689  ft.,  a  height  a  few  years  ago  deemed  impos- 
sible, while  the  latest  type  of  electric  elevator,  embodying 
the  traction  principle,  is  capable  of  reaching  any  height  the 
architect  will  essay. 

In  the  distribution  and  movement  of  the  congested  popu- 
lation of  a  great  city,  especially  in  its  business  centers,  ver- 
tical transportation  now  plays  a  most  important  part;  for 
not  only  has  the  elevator  made  possible  the  skyscraper,  but 
it  is  no  less  essential  to  the  office,  department  store,  ware- 
house, loft  and  apartment  building  of  more  modest  height. 
As  an  example  of  the  growth  of  elevator  traffic,  it  has  been 
estimated  that  the  daily  elevator  traffic  in  the  large  cities 
outnumbers  that  of  the  traction  companies  nearly  two  to 
one,  and  while  this  work  is  widely  distributed,  yet  the  vol- 


ume of  traffic,  if  not  the  actual  mileage,  makes  a  most  inter- 
esting transportation  problem,  which  parallels  that  of  the 
ordinary  railway. 

From  the  standpoint  of  the  central  station,  however,  the 
elevator  is  of  vastly  more  importance  than  the  railway,  for 
while  the  latter  derives  its  energy  from  its  own  generating 
plant,  the  former  usually  obtains  its  supply  from  the  central 
station,  and  every  electric  elevator  that  is  installed  is  a 
steady  energy  consumer — an  ideal  consumer  in  the  fact  that 
it  operates  chiefly  during  the  daylight  hours.  In  the  last  few 
years  the  number  of  electric  elevator  installations  has  in- 
creased surprisingly,  owing  to  the  increased  economy  and 
efficiency  of  operation  of  the  electric-elevator  machine. 

The  aggregate  energy  consumption  assumes  vast  propor- 
tions when  we  consider  the  great  number  of  electric  eleva- 
tors already  installed  as  well  as  the  almost  unlimited  field 
for  future  growth.  Of  equal  importance  to  the  central 
station,  aside  from  the  big  possibilities  for  new  business 
afforded  by  the  electric  elevator,  is  the  vast  saving  brought 
about  by  the  vertical  building  growth  made  possible  by  the 
electric  elevator.  Cities  can  expand  in  only  two  directions, 
horizontally  and  vertically.  The  elevator  by  enabling  cities 
to  grow  upward  has  been  the  means  of  saving  the  central 
stations  millions  of  dollars'  investment  in  underground 
plant  which  would  have  been  necessary  in  case  of  horizon- 
■tal  growth  alone  to  secure  the  same  business  they  enjoy 
to-day. 

So  much  for  the  vertical  elevator.  There  is  another  type 
of  motor-driven  elevator,  known  as  the  inclined  elevator, 
which  is  being  installed  in  factories  of  every  type  and  de- 
scription where,  in  the  course  of  manufacture  or  shipment, 
the  product  must  be  moved  from  department  to  depart- 
ment or  from  floor  to  floor.  This  type  of  elevator, 
because  of  its  economical  and  efficient  handling  of 
constantly  increasing  output,  due  to  its  continuity  of 
motion — it  is  a  continuous  carrier,  in  the  form  of  an  end- 
less moving  chain — bids  fair  ultimately  to  find  a  place  in 
every  factory.  The  inclined  elevator  is  also  being  used  at 
docks  to  load  and  unload  ships  and  in  department  stores  to 
move  packages  from  the  shipping  room  in  the  basement  to 
the  sidewalk,  ready  for  delivery.  There  are  several  types 
of  the  inclined  elevator  covering  a  wide  range  of  applica- 
tions, which  makes  it  possible  for  this  elevator  to  meet 
every  condition  of  internal  traffic  service.  The  factories, 
department  .stores,  docks  and  railroad  terminals  where  the 
freight-handling  expense  can  be  reduced  by  the  installation 
of  a  motor-driven  inclined  elevator  are  practically  num- 
berless. 

The  escalator,  which  operates  on  the  same  principle  as 
the  motor-driven  inclined  elevator  but  which  is  used  for 
carrying  passengers  instead  of  freight,  is  another  type  of 
elevator  which  is  fast  gaining  ground  for  use  in  public 
buildings.  The  escalator  also  covers  a  wide  range  of  appli- 
cations. It  is  being  used  in  department  stores,  at  elevated- 
railway  stations,  railway  terminals,  theaters,  amusement 
parks  and  hotels  for  handling  the  passenger  traffic.  Instal- 
lations have  also  been  made  in  factories  to  move  employees 
at  morning,  noon  and  evening. 

In  hillv  districts  the  development  of  real  estate  with  a 
subsequent  increase  in  the  consumption  of  electric  energy 
is  being  greatly  enhanced  by  the  use  of  inclined  railways 
for  transportation  of  passengers  and  vehicles  from  one  ele- 
vation to  another. 

The  possibilities  for  new  energy  supply  business  through 
the  installation  of  the  above  types  of  electric  elevators 
merit  the  efforts  of  the  central  station  to  increase  the  num- 
ber of  electric  elevators  on  its  circuits. 

With  the  co-operation  of  every  central-station  man  in  the 
educational  and  development  work  now  being  done  to  in- 
crease the  use  of  electricity  for  domestic  and  industrial 
purposes,  the  elevator  field  is  sure  to  attain  the  importance 
it  deserves.  R-  W.  Charles. 

Xc7i'  York.  Otis  Elevator  Company. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas 'and   Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Oil-Burning  F'urnaces — I 

Bv     K.      J.     SlKOIlM 

The  arrangement  of  the  furnace  of  a  boiler  that  is  to  be 
fired  with  oil  fuel  varies  according  to  the  type  of  boiler 
and  the  location  of  the  burner;  also,  it  makes  considerable 
diflference  whether  the  boiler  setting  is  originally  planned 
for  the  use  of  oil  fuel  or  whether  it  is  altered  from  the 
coal-burning  type.     Details  of  the  arrangements  will  differ 


FIG.     I — RETURN-TUBULAR    BOILER     WITH     KIKKWOOD    OIL 
BURNER 

because  of  the  manner  in  which  the  air  supply  is  allowed 
to  enter.  In  view  of  these  facts,  it  would  manifestly  be 
impossible  to  illustrate  all  of  the  many  styles  of  furnaces, 
but  several  of  them  will  be  given  to  show  their  distinctive 
features. 

A  form  of  oil-burning  furnace  for  a  return-tubular  boiler 
is  shown  in  section  and  in  plan  in  Fig.  3.  There  is  a 
single  fan-tailed  burner  a  installed  in  the  center  of  the 
fire-door.  It  projects  well  through  the  front  wall  and  is 
surrounded  by  a  short  firebrick  sleeve  or  arch  b.  The 
grates  c  are  retained,  and  on  them  is  laid  a  closely  fitted 
layer  d  of  firebrick  that  prevents  air  from  rising  through 
the  grates  except  at  the  extreme  rear  end.  On  this  layer  of 
brick  are  placed  a  number  of  blocks  that  support  another 
layer  e,  and  this  top  layer  forms  a  continuous  floor  from 
the  arch  b  to  the  top  of  the  bridge  wall  /.    The  air  supply 


FIG.    2 RETURN-TUBULAR    BOILER    WITH    BEST   OIL    BURNER 

is  admitted  through  the  door  g  to  the  space  beneath  the 
grates,  whence  it  flows  to  the  rear,  up  through  the  grates, 
forward  between  the  firebrick  layers  d  and  e,  and  then 
past  the  burner  into  the  combustion  chamber,  as  indicated 
by  the  small  arrows.  The  arch  b  and  the  layer  e  of  fire- 
brick are  kept  at  the  point  of  incandescence  by  the  flame 
from  the  burner,  and  the  air  in  flowing  along  in  contact 


with  the  hot  brickwork  becomes  heated  to  a  high  tempera- 
ture before  it  reaches  the  tip  of  the  burner.  This  pre- 
heating of  the  air  supply  adds  to  the  efficiency  of  the  com- 
bustion. All  joints  or  openings  around  the  burner  arc 
carefully  closed,  so  that  no  cold  air  can  leak  into  the 
furnace.  The  entire  air  supply  must  therefore  pass  under 
the  heated  slabs  e. 

.\    return-tubular    boiler    arranged   to   use    a    Kirkwo" 
I'urner   is   shown   in   section   in    Fig.    1.     In  this  case  tli 
grate  bars  are  retained  but  arc  covered  with  a  closely  lain 
floor  a  of  firebrick  that  has  a  single  slot  b  for  the  admission 
of  air  to  the  furnace  from  the  ashpit.     I'hc  burner  c  is  set 
in  firebrick  in  the  fire-door  opening  and  the  slot  b  is  ju- 
in   front  of  it.     The  air  on   meeting  the  oil  spray  uniii 
with  it  and  the  flames  are  thrown  toward  the  rear,  where 
they  strike  the  firebrick  pier  d  built  on  the  grates.     This 
pier  is  not  solid,  but  forms  a  sort  of  checkerwork  by  which 
the  burning  gases  are  thoroughly  dififused  and  mixed   so 


SkOrMl   nWM 

FIG.  3 — RETURN-TUBULAR  BOILER  WITH   SLOT  OIL  BURNER 

as  to  prevent  the  possibility  of  incomplete  combustion. 
Beyond  the  bridge  wall  the  floor  e  is  brought  level  with 
the  top  of  the  bridge  wall,  so  that  the  hot  products  of 
combustion  are  kept  in  close  contact  with  the  boiler  shell. 
With  this  arrangement  the  flames  are  directed  against  the 
firebrick  on  the  grates  and  that  forming  the  pier,  but  not 
against  the  boiler  shell. 

The  arrangement  suggested  for  a  return-tubular  boilc 
fitted  with  a  Best  burner  is  shown  in  Fig.  2.  The  bridgi 
wall  is  torn  down  until  its  top  is  level  with  the  surface  of 
the  grates.  On  this  surface  firebrick  is  laid  flat,  with  air 
spaces  about  yi  in.  wide  in  the  part  on  the  grates.  The 
burner  is  inserted  in  an  opening  in  the  front  wall  of  the 
setting,  on  the  center  line  of  the  furnace.  Its  tip  is  aboui 
8  in.  above  the  firebrick  on  the  grates  and  about  2  in. 
inside  the  front  wall.     The  flame  is  thrown  out  parallel  tc 
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the  grate  surface  and  to  the  full  width  of  the  furnace. 
The  air  supply  passes  up  through  the  openings  in  the 
brickwork  covering  the  grates  and  mixes  with  the  vaporized 
oil  at  all  parts  of  the  furnace. 

The  furnace  arrangement  show'n  in  Fig.  5  is  for  a 
Babcock  &  Wilcox  water-tube  boiler.  The  grates  are 
covered  with  a  single  layer  of  firebrick  a  laid  close  together 
except  at  the  front,  where  a  series  of  openings  b  are  left. 
The  burner  c,  which  throws  a  fan-shaped  flame,  projects 
through  the  fire-door  and  its  tip  is  just  inside  the  front 
wall.  Thus  the  flame  from  the  burner  is  directly  above 
the  openings  b  in  the  brickwork.  The  air  supply  in  this 
case  is  not  preheated  to  any  great  extent,  because  it  flows 
into  the  ashpit  through  the  door  d  and  passes  immediately 
to  the  combustion  chamber  through  the  openings  in  the 
grates.  The  slot  in  the  end  of  the  burner  is  horizontal, 
and  the  sheet  of  flame  thus  produced  is  practically  parallel 
to  the  surface  of  the  grates. 

The  arrangement  shown  in  Fig.  4  is  also  for  a  Babcock  & 
Wilco-x  boiler.  It  differs  markedly  from  that  previously 
illustrated  in  that  the  burners  are  located  at  the  back  of 
the  furnace,  against  the  bridge  wall,  instead  of  at  the 
front.  The  grates  are  removed  completely  and  a  firebrick 
floor  a  is  built  to  cover  the  entire  area  from  the  front  wall 
to  the  bridge  wall.  As  may  be  seen  in  the  plan  view,  this 
floor  is  carried  by  the  side  walls  of  the  furnace  and  by  the 
three  sets  of  bearing  bars  b  that  rest  on  the  side  walls 
and  on  two  longitudinal  piers.  The  burners  c  are  set  in 
recesses  in  the  front  face  of  the  bridge  wall,  just  above 
the  level  of  the  floor,  and  are  of  the  Hanimel  type.  They 
direct  fan-shaped  flames  forward  over  the  flat  floor  a. 
The  three  passages  formed  beneath  the  bearing  bars  con- 
tain the  oil  and  steam  pipes  leading  to  the  burners  and 
also  serve  as  air  ducts  by  which  the  air  supply   is  led  to 


FIG.     4 BABCOCK     &     WILCOX     BOILER     WITH     OIL     IKKNER     .\T 

BRIDGE    WALL 

the  burners.  Inasmuch  as  the  floor  a  is  kept  incandescent, 
the  air  flowing  along  beneath  it  is  heated  highly  before 
being  allowed  to  flow  upward  past  the  burner  into  the 
furnace. 

The  three  transverse  rows  of  firebrick  just  in  front  of 
the  burners  are  not  laid  end  to  end,  but  small  spaces  are 
left,  in   order   that   some   of    the    air    may    rise    directly 


through  these  openings  and  mingle  with  the  oil  vapor 
above  the  floor.  This  is  done  to  prevent  carbon  from  being 
deposited  on  the  brickwork  just  below  the  tips  of  the 
burners.  To  the  remainder  of  the  floor  a  a  coating  of  fire- 
clay wash  is  given  to  fill  up  all  joints  and  prevent  air  from 
flowing  up  through  except  as  provided  by  the  slots.  The 
passage  for  each  burner  is  separate  from  the  others,  and  the 


FIG.     5 BABCOCK     v^     WILCOX     BOILER     WITH     OIL     BURNER     IN 

FRONT 

air  supply  to  each  burner  can  therefore  be  regulated  by 
the  ashpit  door,  independently  of  the  others. 

The  object  to  be  gained  by  placing  the  burners  at  the 
bridge  wall  and  directing  the  flames  forward  is  a  better 
utilization  of  the  combustion  space.  When  the  air  anil 
the  gasified  fuel  unite  and  burn,  the  heat  generated  causes 
the  temperature  of  the  gases  to  rise,  and  they  expand  in 
volume  as  a  consequence.  By  having  them  projected 
toward  the  front  of  the  furnace,  where  the  area  of  vertical 
cross-section  is  greater  because  of  the  upward  slant  of 
the  tubes,  the  increased  volume  of  the  gases  is  accom- 
modated by  the  increased  space  and  the  rate  of  flow  of 
the  products  of  combustion  is  thus  rendered  more  nearly 
uniform.  It  will  be  observed  that  the  front  wall  of  tlic 
furnace  is  protected  from  the  heat  of  the  flames  by  a 
firebrick  lining. 


Short-Circuited  Slip-Rings 

Induction  motor  rotors  are  eitlier  of  the  squirrel-cage 
or  of  the  defined  pole  type.  The  former  are  bar-wound 
and  the  ends  of  the  bars  are  soldered,  bolted  or  electricall)- 
welded  to  end  rings,  while  the  latter  have  insulated  wind- 
ings through  which  the  path  of  the  induced  current  is 
well  defined;  hence  the  name.  Motors  of  the  squirrel-cage 
type  do  not  admit  of  liberal  speed  control,  because  the 
winding  circuits  are  closed  and  do  not  therefore  permit 
of  resistance  changes  while  in  operation.  On  motors  of 
the  defined  pole  type  the  ends  of  the  rotor  coils  may  be 
permanently  connected  to  a  resistor  that  rotates  with  the  ' 
rotor  or  they  may  be  connected  to  slip-rings  on  which  bear 
the  brushes  that  lead  to  an  external  resistor.  In  either 
case  the  rotor  resistance  can  be  varied  by  means  of  a 
suitable  resistor  that  is  cut  out  on  the  last  controller  notch 
or  position. 

An  inspector  was  called  in  to  locate  the  trouble  on  a 
slip-ring  motor  that  ran  at  the  same  speed  on  all  notches. 
Inspection  showed  that  the  rotor  brush  pigtail  shunts  of 
each  brush-holder  had  impinged  against  the  adjacent  holder 
and  had  welded  there.  This  permanently  cut  out  the  ex- 
ternal resistor,  which,  therefore,  had  no  effect  upon  the 
speed,  the  rotor  operating  as  a  plain  squirrel-cage  rotor, 
and  as  it  was  not  designed  to  stand  such  operation,  it  was 
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leating  more  than  it  should.  On  a  motor  of  the  internal 
otating  resistor  type  the  same  result  obtains  if  the  resistor 
nits  become  short-circuited,  as  in  such  a  case  the  short- 
ircuiting  shoe  has  no  effect.  Another  advantage  of  the 
efined  pole  rotor  is  that  it  requires  less  current  to  pro- 
uce  a  given  torque  and,  therefore,  causes  less  disturbance 
n  the  line  from  which  lamps  may  be  supplied.  For  a 
iven  rating  a  motor  with  a  defined  pole  rotor  will  be 
irger  than  one  with  a  squirrel-cage  rotor,  because  more 
00m  is  required  for  insulation  and  for  heat  radiation. 


lazard  Due  to  Starting  Diesel  Engines  with  Com- 
pressed Oxygen 

Widespread  attention  was  attracted  by  the  fatal  ex- 
losion  of  a  50-hp  Diesel  engine  at  Bray,  Ireland,  in  July 
f  last  year,  while  being  started  on  compressed  oxygen. 
1  an  analysis  of  the  disaster  by  the  British  inspector  of 
ictories  just  issued  some  significant  lessons  are  drawn 
jncerning  this  practice  of  starting  Diesel  engines. 

The  engine  had  previously  been  shut  down  and  over- 
auled,  but  when  ready  to  resume  operation  it  was  found 
lat  the  charges  of  compressed  air  required  for  starting 
ad  been  lost  from  the  three  air  vessels.  It  was  there- 
)re  necessary  to  resort  to  some  other  compressed  gas 
)r  starting,  and  following  the  instructions  of  the  manu- 
icturers  to  use  "carbonic-acid  gas  or  oxygen,"  a  tank  of 
tygen  at  1800  lb.  pressure  was  secured  from  a  chemical 
anufacturer  and  connected  to  the  compressor  line  of  the 
ast  vessel. 

Meanwhile  the  fuel  pump  had  been  filled  with  kerosene, 
id  the  operators  proceeded  to  manipulate  the  valves  in  the 
!ual  method  of  starting.  The  engine  had  begun  to  move 
id  seemed  to  run  quite  satisfactorily  when  the  chief  engi- 
;er  advanced  the  lever  from  the  starting  to  the  running 
)sition.  No  firing  stroke  followed  but  air  was  heard 
leaping  with  a  hissing  sound.  At  the  next  instant  an 
cplosion  occurred  at  the  fuel  valve  on  the  cylinder  and  a 
ue  flame  was  seen  to  travel  along  the  blast  pipe  to  the 
ast  vessel,  causing  the  latter  to  explode  in  turn  with 
eat  violence.  The  flying  fragments  caused  the  death  of 
e  head  fitter  and  injured  the  chief  engineer  so  badly  that 
)th  legs  had  to  be  amputated.  The  assistant  engineer  sus- 
ined   severe   burns,   and   considerable   damage  was  done 

the  station. 

From  his  examination  at  the  scene  of  the  accident  the 
ctory  inspector  concludes  that  the  principal  explosion  was 
le  to  ignition  of  the  oily  deposit  in  the  interior  of  the  blast 
issel,  its  destructive  power  being  increased  by  the  large 
ilume  of  compressed  oxygen  present.  The  oily  deposit 
ferred  to  was  probably  derived  from  the  lubricating  oil 
ed  on  the  compressor  piston,  which  came  over  in  the  form 
vapor  and  was  condensed  in  the  blast  vessel.  The 
ssel  at  Bray  had  been  in  use  two  years  and  during  all  this 
ne  had  never  been  scraped  or  cleaned.  The  metal  was 
led  with  a  bituminous  coating  which  probably  contributed 

the  explosion.  The  prime  cause  of  ignition  the  inspector 
ices  to  the  kerosene  and  its  low  igniting  temperature 
pecially  when  in  a  finely  divided  condition.    In  the  course 

the  present  inquiry  he  reports  discovering  at  least  two 
lier  cases  where  Diesel  engines  exploded  while  being 
irted  on  compressed  oxygen. 

The  inspector  advises  that  compressed  oxygen  or  com- 
stible  gases  like  hydrogen  should  never  be  used  for  start- 
j  Diesel  engines,  and  that  special  warnings  on  these 
ints  be  issued  by  the  makers  of  such  engines.    Traces  of 

vapor  should  also  be  removed  from  the  compressed  air, 

far  as  possible,  before  it  passes  into  the  blast  vessel, 
ich  air  vessels  should  be  cleaned  and  examined  internally 

least  once  a  year,  and  also  tested  hydraulically  once  in 
ur  years. 


Use  of  Fuller  Board  in  Electrical  Machiery 

Is    fuller    bo.ird    used    in    other    electrical    apparatus    besides  ynamosf 

C.  G. 
Yes.  Fuller  board  is  the  principal  insulating  lateriai 
used  in  transformer  manufacture.  It  is  made  up  :  sheets 
varying  in  thickness  from  a  few  mils  to  about  or-eiglnh 
of  an  inch,  although  in  large  transformers  it  is  rieraliy 
not  used  in  thicknesses  of  less  than  one-sixteeni  of  an 
inch.  It  is  formed  into  the  proper  shapes  and  aionibled 
with  the  coils  so  as  to  furnish  the  insulation  ai  :ig  the 
various  parts  of  the  winding  and  between  the  winci.gs  and 
ground.  Being  of  a  fibrous  nature  it  is  absorber  and  it 
is  therefore  necessary  to  use  such  means  in  ope i  ion  as 
will  prevent  as  much  as  possible  the  entrance  of  )isture 
into  the  transformer  case. 


Removing  Moisture  from  Oil 


What    is    the    best    kn 
former  oil? 


nethod    for    removing    moisture    f  n   traas- 
S.  T. 


Various  methods  have  been  used  from  time  to  me  for 
the  removal  of  moisture  from  transformer  oil,  uch  as 
placing  bags  of  dry  lime  in  the  oil,  passing  hot  airhrough 
the  oil,  heating  the  oil  so  as  to  vaporize  the  moisire  and 
drive  it  off,  or  passing  it  through  some  form  of  dci  drator. 
The  latter  is  the  most  widely  used,  and  the  best  irm  of 
this  class  of  apparatus  is  known  as  the  filter  press  In  this 
device  the  oil  is  pumped  through  several  thicknes;s  of  a 
specially  prepared  paper  which  permits  the  oil  0  pass 
through  freely  while  at  the  same  time  retaining  .ery  bit 
of  moisture  until  it  becomes  saturated.  When  th  satura- 
tion point  is  approached  the  paper  is  removed  and  t;placed 
by  fresh  dry  paper. 


Solid  Matter  in  Boiler  Feed-Water 

What  is  the  source  of  solid  deposits  in  boilers  and  how  setus  is  the 
effect  of  such  deposits  on  firing  efficiency?  G.  N. 

Many  underground  waters  dissolve  limestone,  ad  when 
used  as  feed-water  the  resulting  lime  solution  i  carried 
into  the  boiler.  Even  though  the  actual  percentagof  solid 
material,  measured  in  grains  per  gallon,  is  very  siall,  the 
tremendous  quantity  of  water  evaporated  during  year  by 
the  average  steam  boiler  makes  the  total  solids  harjed  con- 
siderable. For  example,  a  unit  which  evaporate;  2000  lb. 
of  water  per  hour  will  in  a  year  of  twelve-hour  cys  have 
converted  into  steam  about  8,750.000  lb.  of  water,  vhich  is 
the  equivalent  of  730,000  gal.  If  i  gal.  of  this  fed-water 
contains  even  25  to  40  grains  of  mineral  matterin  solu- 
tion, the  total  solids  content  of  the  feed  supply  forhe  year 
will  be  1,830,000  to  2,920,000  grains.  Expressed  n  more 
familiar  units,  the  deposit  of  solids  would  thus  jgregate 
2630  lb.  to  4190  lb.  for  the  twelve  months,  were  le  blow- 
off  unopened  and  the  boiler  uncleaned  during  tli:  period 
of  time. 

Such  figures  give  a  more  concrete  idea  of  th  tons  of 
foreign  matter  which  are  involved  in  the  slight  aantities 
of  dissolved  solids  in  ordinary  feed-water  than  s  easily 
obtained    in   other   ways. 

In  the  past  the  deleterious  effects  of  scale  coatigs  have 
been  generally  overestimated  by  most  textbook  wers,  for 
recent  observations  raise  doubt  whether  the  exience  of 
even  0.125  in-  of  scale  will  increase  to  any  very  reat  ex- 
tent the  consumption  of  fuel  beneath  the  boiler.  But  the 
principal  disadvantage  of  scale  lies  in  the  resultin  damage 
to  the  boiler  parts  and  even  in  the  explosion  hai'd  it  in- 
volves. Separating  the  water  from  the  metal,  le  scale 
permits  the  latter  to  become  overheated,  resulting  1  "burn- 
ing" or  oxidizing,  or  even  softening,  of  the  mateal,  caus- 
ing bulges  or  bags  under  the  force  exerted  by  le  steam 
pressure. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the  Periodical   Electrical   Press   of  the   World 


Generators,  Motors  and  Transformers 

Pi-.ciples  of  an  "Electrostatic  Motor." — Eugene  Block. 
— Ai  abstract  of  a  French  Academy  paper  describing  the 
princiles  of  an  electrostatic  motor  obtained  by  transform- 
ing ie  classical  quadrant  electrometer  into  a  motor.  If 
the  redle  of  the  electrometer  is  not  suspended,  but  is 
simp  supported  freely  on  an  axis,  the  electric  torque 
deveiped  will  be  no  longer  balanced  by  an  opposite  torque, 
and  le  needle  will  be  driven  into  the  interior  of  one  of 
the  Tiirs  of  quadrants.  If  at  this  moment,  however,  the 
sign  f  the  charge  on  either  the  needle  or  the  quadrants 
be  nersed  the  needle  will  continue  to  revolve,  and  so  on. 
The  uthor  accomplished  the  latter  by  providing  a  com- 
mutair  for  reversing  the  charge  of  the  needle.  The 
appaitus  actually  operated,  but  very  irregularlv  on  account 
of  .^irking  at  the  commutator.  Better  results  were  ob- 
taint  when,  instead  of  direct  current  with  a  commutator, 
alterating-current  excitation  was  employed.  In  one  of 
the  .ithor's  experiments  the  needle  was  maintained  at  2900 
volts  by  a  storage  battery,  while  the  quadrants  were 
chared  to  maximum  alternating-current  potentials  of  5000 
voltfby  a  transformer  operating  from  a  42-cycle  source 
of  S'jply.  In  this  experiment  a  speed  of  1260  r.p.m.  was 
obtaied.  The  capacity  of  such  a  motor  is,  however,  very 
sma!  greatly  restricting  its  possible  application. — L'lndus- 
trie  lee.  Aug.  10,  1913. 

Cinmutator  Armature. — Alfred  Winkler. — A  theoret- 
ical aper  in  the  first  part  of  which  the  author  discusses 
the  nfs  induced  in  a  commutator-type  armature.  The 
law5  )f  these  emfs,  which  are  usually  utilized  in  plotting 
vectr  diagrams  for  single-phase  and  polyphase  commu- 
lato  machines,  are  deduced  here  as  a  special  case  of  the 
Sencd  theorem  characterizing  the  action  of  the  com- 
mut:or.  The  author  then  discusses  the  subject  of  the 
anif-e-turns  of  the  commutator-type  armature  and  the 
devopment  of  its  torque. — Elek.  u.  Masch.  (Vienna),  Oct. 

Tree-Phase  Scries  Commutator  Motor. — Scherbius  and 
C.  1  SoNNENSCHEiN. — An  article,  illustrated  by  diagrams, 
on  la  self-excitation  phenomena  observed  in  a  three-phase 
serii  commutator  motor  with  six  brushes.  When  driven 
as  motor  this  machine  showed  distinct  self-excitation 
witl  unidirectional  current.  The  phenomenon  is  due  to 
the  rcurrence  of  higher  harmonic  fluxes  and  occurs  only 
for  crtain  positions  of  the  brushes.  Such  self-e.xcitation 
niai  occur  when  the  machine  is  operated  as  a  motor  or 
as  generator,  returning  energy  to  the  system,  and  may 
cau'  continuous  losses. — Elek.  Zeit.,  Oct.  23,  1913. 

Cculating  Alternating^Current  Machines. — M.  Bouche- 
HOT-The  conclusion  of  his  long  illustrated  and  mathe- 
maral  serial  on  the  calculation  of  alternating-current 
niacines. — L'Inditstrie  Elec.  Aug.  25,  1913.  The  former 
insllments  of  this  serial  appeared  in  L  Industrie  Elec., 
No  10,  25,  and  Dec.  25,  1912,  and  Jan.  10,  25,  Feb.  25, 
Ma-h  25,  April  10.  May  10  and  25  and  July  10,  1913. 
Lamps  and  Lighting 

hctrodynamics  of  Arc  and  Spark  Discharges. — Arthur 
Sz/vAssi. — A  mathematical  paper  in  which  the  author 
fir;:  gives  an  outline  of  the  electrodynamics  of  arc  and 
sp; :  discharges  and  then  derives  the  deductions  that  the 
cm  nt   curve   and   the   voltage   curve   of   an    alternating- 


current  arc  have  no  odd  higher  harmonics,  and  that  a 
unstable  direct-current  arc  can  be  made  stable  by  connec 
ing  capacity  in  parallel  with  it. — Elek.  n.  Masch.  (Vienna 
Oct.  12,  1913. 

Mercury-Arc  Rectifier. — F.  Parkman  Coffin. — An  a; 
tide  illustrated  by  diagrams  giving  an  outline  of  th 
physical  phenomena  underlying  the  operation  of  th 
mercury-arc  rectifier  which  can  be  clearly  understood  onl 
when  studied  in  connection  with  the  general  phenomeri 
of  gaseous  conductivity.  The  author  discusses  the  spai 
discharge,  the  arc,  the  Geissler  discharge,  the  incandescei 
rectifier,  the  mercury-arc  lamp  and  the  physical  phenomen 
in  the  mercury-arc  rectifier. — Gen.  Elec.  Review,  Octobe 

1913- 

Generation,  Transmission  and  Distribution 

Rhone  Power  Transmission  to  Paris. — There  are  at  pre: 
ent  two  different  projects  for  utilizing  the  water-power  c 
the  upper  Rhone  River  for  electric  transmission  to  Pari 
The  first  contemplates  a  single  dam  at  Genissiat  with  a  fa 
of  252  ft.  The  second  calls  for  two  dams  at  Bellegarc 
and  Malpertius  respectively,  with  falls  each  108  ft.  i 
height.  The  first  plant  will  transmit  most  of  its  outpi 
directly  to  Paris.  Most  of  the  energy  from  the  secor 
project  will  be  utilized  in  the  districts  surrounding  tl 
power  plant,  it  being  only  recently  that  transmission  1 
Paris  has  been  taken  into  consideration.  The  first  projei 
is  in  charge  of  Messrs.  Blondel,  Harle  and  Mahl,  wl: 
propose  to  install  15  units  each  rated  at  17,650  kw,  makin 
a  total  of  265,000  kw  available.  Energy  would  be  gei 
erated  at  12,000  volts  and  distributed  at  this  pressure  i 
the  vicinity.  For  transmission  to  Paris  it  was  original! 
intended  to  raise  the  potential  to  120,000  volts,  but  no 
the  plan  is  to  use  150,000  volts.  Formerly  it  was  propose 
to  use  the  Thury  direct-current  series  system,  but  moi 
recently  the  three-phase  system  is  receiving  the  preferenc 
At  Paris  the  pressure  would  be  reduced  to  12.000  volt 
An  extract  is  given  of  a  recent  report  made  by  the  hea 
of  the  Paris  lighting  system  favoring  this  project.  Th 
promoters  of  the  second  project  propose  to  erect  two  pow( 
plants,  at  Bellegarde  and  Malpertius,  the  former  wit 
twelve  io,ooo-hp  units  and  the  latter  with  twelve  12,500-h 
units.  The  two  plants  together  would,  therefore,  have 
capacity  of  270,000  hp. — Le  Genie  Ciinl,  Vol.  61,  1912,  pag 
213;  Elek.  Zeit.,  Oct.  23,  1913. 

Electricity  in  Mining. — Jroslav  Havliack. — A  paper  0 
the  applications  of  electricity  in  the  mines  of  Moravia 
Ostrau  for  driving  mine  ventilators,  pumps,  air  compre; 
sors  and  hoisting  machines.  In  the  power  houses  of  th 
coal  mines  both  gas  engines  and  steam  turbines  are  in  us 
More  recently  the  steam  turbine  seems  to  be  favored  0 
account  of  its  lower  first  cost,  lower  attendance  and  low( 
cost  of  maintenance.  But  the  matter  is  one  that  has  n( 
yet  been  definitely  settled. — F.lek.  Kraftbctr.  u.  Bahnei 
Oct.  4,  1913. 

Hydroelectric  Plants  in  France. — E.  du  Longueval. — 
review  of  hydroelectric  plants  erected  or  projected  wit 
special  reference  to  large  transmission  and  distributio 
systems. — La  Lumicre  Elec,  Vol.  22,  1913,  page  165;  al 
stracted  in  Elek.  Zeit.,  Oct.  23,  1 91 3. 

Mississippi  Power  Plant. — M.  Nordenswan  and  C.  V 
Schmidt. — The  conclusion  of  the  illustrated  description  ( 
the  Keokuk  hydroelectric  plant. — Elek.  Zeit.,  Oct.  23,  191 
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Traction 
London  Traffic  in  ipi2. — A.  J.  Lawson. — A  summary  of 
:  statistical  figures  of  the  number  of  passengers  carried 
the  various  transportation  systems  of  I.nndon  diiriiif,'  the 
t  year.     These  are  as  follows: 

No.  of  Pas-  Increase  +  or 

sengers,  1912.  Decrease  — 

al    railways 436.492,548  +             3,763 

n-Iinc    railways 353,720,501  —     6,171,475 

mways    796,997.724  —22,613,551 

niliuscs    533.542,032  +132.913,545 

s    65,023,120  —        371,360 

irand    total 2,185,775,925  + 103,760,922 

imalcci     population 7,340.079 

ly  rale  of  increase  of  passengers +280,000 

I  account  is  taken  of  the  5500  private  automobiles  and 
10  motor  cycles  registered  in  the  district. — London  Elec- 
:ian,  Oct.  24,   1913, 

Installations,  Systems  and  Appliances 

'Calculation  of  Dangerous  Rises  of  Voltage  on  Trans- 
ision  Lines. — P.  M.  Verhoeckx, — A  long  and  highly 
thematical  paper.  The  author  points  out  that  every 
cry  of  dangerous  rises  of  voltage  occurring  on  trans- 
;sion  lines  must  be  based  essentially  on  the  clectro- 
gnetic-wave  theory.  The  latter  in  its  present  form  is 
inded  on  Heaviside's  telegraph  equation,  which  depends 
turn  on  Kirchhoff's  mathematical  theory  presupposing 
li-stationary  conditions.  Such  conceptions  are,  how- 
:r,  really  unapplicable  in  an  exact  wave  theory.  For 
5  reason  Heaviside's  telegraph  equation  is  by  no  means 
generally  correct  as  has  been  supposed.  Its  validity  is 
tricted  to  instances  in  which  plane  waves  are  propagated 
a  certain  direction.  This  is  the  case  only  for  straight 
nsmission  lines  and  not  at  all  for  wound  coils.     Even 

straight  transmission  lines  Heaviside's  equation  is 
ict  only  if  the  energy  losses  in  the  conductors  are 
nitely  small.    To  take  into  account  the  energy  losses  in 

conductors  the  author  develops  a  more  general  tele- 
.ph  equation  which  represents  the  superposition  of  two 
i-distorted  plane  waves  traveling  with  equal  speeds  in 
losite  directions  and  being  dampened  according  to  the 
'  of  geometric  proportion.  In  certain  theories  of  dan- 
ous  rises  of  voltages  in  transmission  lines  the  traveling 
ves  are  assumed  to  be  of  rectangular  wave  form, 
lile  such  an  assumption  may  permit  of  giving  a  general 
line  of  what  happens,  it  is  not  exact  and  cannot  be  used 

numerical  calculations. — Elek.  u.  Masch.  (Vienna), 
t.  5,  12  and  19,  1913. 

<tarting  Rheostat. — J.  S.mnt-Germain. — A  mathematical 
ler,  illustrated  by  diagrams,  on  the  energy  absorption  in 
rting  rheostats  for  direct-current  motors  and  induction 
tors. — L'Industrie  Elec,  Aug.  10,  1913. 

Wires,  Wiring  and  Conduits 

'Calculating  Electric  Networks. — H.  Frohman. — A  mathe- 
tical  paper  illustrated  by  numerous  diagrams  giving 
ie  simple  rules  for  the  calculation  of  complicated  net- 
rks.  Numerical  examples  are  added. — Elek.  u.  Masch. 
icnna).  Sept.  28,  1913. 

Electrophysics  and  Magnetism 

')ccluded  Gases  in  Geisslcr  Tubes. — R.  W.  Lawson. — 
William  Ramsay  has  described  experiments  which  he 
siders  to  pfove  the  transmutation  of  elements.  By 
sing  electric  discharges  through  hydrogen  under  low 
ssure,  he  believed  he  was  able  to  produce  helium.  He 
>  throught  he  could  produce  synthetical  neon  from 
ium  and  oxygen.  Sir  J.  J.  Thomson,  however,  explained 
;  result  as  being  due  to  occluded  gases.  The  present 
hor  describes  experiments  which  further  support  the 
ory  of  occlusion  of  gases  in  the  electrodes  or  in  the 
ss  globes  of  the  discharge  tubes.  His  experiments  make 
improbable    that    helium    is    produced    by    a    discharge 

0U<rh    hydrotren    under    low    nretisiire       Tlipv    aUn    rpndpr 


unlikely  the  synthesis  of  neon  from  helium  and  oxygen, 
because  helium  could  be  seen  after  all  the  neon  had  been 
expelled,  and  oxygen  was  observed  only  if  the  tube  had  been 
subjected  to  the  discharge  for  several  hours.  The  compara- 
tive abundance  of  the  observed  oxygen  seems  to  exclude 
any  assumption  that  this  gas  would  be  due  to  the  decompo- 
sition of  neon  into  helium  and  oxygen. — Fhys.  Zeit.,  Oct.  i, 

1913- 

Potential  Theory. — A.  Korn. — A  paper  recommending  an 
international  agreement  concerning  important  conceptions 
and  notations  in  the  theories  of  potential  and  of  elasticity. 
— Elek.  u.  Masch.  (Vienna),  Oct.   12,  1913. 

Eerro-Cobalt  for  Magnets. — Pierre  Weiss. — An  abstract 
of  a  French  Academy  paper  on  the  magnetic  fields  obtained 
with  an  electromagnet  having  iron  poles  provided  with 
special  pole-pieces  of  ferro-cobalt.  With  a  pole  diameter 
of  3  mm,  an  air-gap  of  i  mm  and  excitation  amounting  to 
100,000  amp-turns,  the  field  produced  for  iron  alone  was 
52,580  gausses,  and  with  ferro-cobalt  55,170  gausses.  The 
proportion  of  ferro-cobalt  present  was  5  per  cent. — L'Indus- 
trie Elec,  Sept.  10,  1913. 

Antimony  Alloys. — P.  Leroux. — An  abstract  of  a  French 
Academy  paper  on  the  magnetic  properties  of  lead-anti- 
mony and  tin-antimony  alloys. — L'Industrie  Elec,  Aug.  25, 
19I.3- 

Units,  Measurements  and  Instruments 

Graphic  Instruments. — Kenelm  Edgecu.mbe. — An  illus- 
trated article  giving  notes  on  graphic  instruments.  Ac- 
cording to  the  method  employed  for  tracing  the  record  on 
the  chart,  three  main  groups  of  graphic  instruments  are 
distinguished:  First,  those  in  which  the  pen  is  attached 
directly  to  the  measuring  instrument,  which  has  sufficient 
force  to  render  pen  friction  negligible;  second,  those  in 
which  friction  is  eliminated  altogether  by  keeping  the  "pen" 
out  of  contact  with  the  paper  chart;  third,  those  instruments 
in  which  the  pen  is  in  contact  with  the  chart  in  the  ordinary 
way,  but  instead  of  being  attached  directly  to  the  moving 
system,  is  controlled  through  a  relay.  Various  instruments 
of  these  kinds  are  discussed,  but  chiefly  those  of  the  first 
type.  The  author  gives  details  of  the  design  of  the  pen 
and  points  out  that  a  source  of  error  which  must  be  care- 
fully guarded  against  in  all  moving-pen  graphic  instru- 
ments is  the  variation  of  the  weight  of  the  pen  with  the 
quantity  of  ink  in  it.  a  variation  which  necessarily  affects 
the  indications.  The  author  describes  an  arrangement  in 
which  this  source  of  error  is  avoided.  He  then  gives 
details  of  methods  of  attaching  and  insulating  the  pen 
arm  and  describes  the  pin  movement  and  friction  drive  of 
the  chart. — London  Elec.  Review,  Oct.  24,  1913. 

Alternator  for  Measuring  Currents  of  Telephonic  Fre- 
quency.— A.  Eberling. — An  illustrated  English  translation 
of  A.  Franke's  recent  German  article  in  which  a  description 
is  given  of  the  latest  type  of  alternator  constructed  by  the 
author.  The  machine  is  used  for  testing  telephone  lines  and 
apparatus  at  such  frequencies  as  occur  in  practical 
telephony.  Its  principle  of  operation,  which  remains  un- 
changed, is  briefly  explained,  together  with  the  alterations 
made  and  the  reasons  for  them.  The  author  shows  that 
measurements  made  with  the  latest  type  of  machine  have 
always  given  satisfactory  results. — London  Electrician, 
Oct.  24.  1913. 

Measurement  of  Air  Velocity. — H.  Gerdien. — An  illus- 
trated description  of  an  instrument  for  measuring  air  ve- 
locities, built  by  the  Siemens  &  Halske  Company.  The  air 
the  velocity  of  w-hich  is  to  be  measured  is  passed  along  two 
identical  and  symmetrically  arranged  sets  of  resistor  wires. 
Reaching  the  first  set,  the  air  is  heated  and  then  passes 
along  the  second  set,  which  is  therefore  less  cooled  than 
the  first  set  of  resistor  wires.  The  difference  of  tempera- 
ture of  the  two  sets  of  wires  is  measured  by  a  Wheatstone- 
bridge  arrangement  and  gives  a  measure  of  the  speed  of  the 
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Electro-Kardiograph. — J.  Rautexkrantz. — An  illustrated 
scription  of  the  latest  form  of  the  electro-kardiograph  as 
ilt  by  the  Siemens  &  Halske  Company  for  use  of  physi- 
.ns  in  observing  and  recording  the  beating  of  the  heart 

a  patient. — Elck.  n.  Masch.  (Vienna),  Oct.  5,  1913. 
Reading  Optophone. — E.  E.  Fournier  d'Albe. — An  ap- 
ratus  is  described,  depending  on  selenium  for  its  opera- 
n,  by  which  letters  on  a  transparent  ground  can  be 
;ognized  by  the  sounds  that  result  in  a  telephone,  in  this 
.y  the  blind  are  enabled  to  read  matter  suitably  prepared 

listening  through  a  telephone.  The  reading  optophone 
[jsists   essentially   of   a   selenium   preparation   illuminated 

a  line  of  light  broken  up  into  dots.  The  light  of  each 
t  is  intermittent,  and  each  dot  has  a  different  frequency, 
lus,  in  one  apparatus  actually  constructed,  the  frequencies 

the  eight  dots  composing  a  line  8  cm  long  are  in  the 
:io  of  the  numbers  of  the  diatonic  scale,  viz.,  24,  27,  30, 
,  36,  40,  45  and  48.  Large  type  printed  on  gelatine  or 
ler  transparent  material,  when  interposed  between  the 
jrce  of  light  and  the  selenium,  breaks  up  the  line  into 
ts,  giving  rise  to  notes  differing  in  tone  according  to 
;  shape  of  the  letter.     With  a  little  practice  the  letters 

the  alphabet  are  easily  recognized  and  "read''  by  the 
r.     The  arrangement  adopted  is  shown  below.     The  line 

light  is  furnished  by  a  loo-cp  tungsten  "linolite"  lamp 
lose  flux  is  concentrated  by  means  of  a  cylindrical  water 
IS  upon  a  revolving  perforated  brass  disk  provided  with 
;ht  circles  with  the  numbers  of  holes  specified  above. 
le  disk  is  spun  at  about  20  or  30  r.p.m.  by  an  electric 
)tor.     As  it  is  not  feasible  to  bring  the  transparency  to 


"read"  into  contact  with  the  brass  disk,  the  luminous 
its  are  transferred  to  the  upper  side  of  a  wooden  parti- 
)n  by  means  of  a  set  of  glass  rods  with  flat  ends  em- 
dded  in  the  wood  opposite  the  luminous  dots.  The  flat 
ids  of  the  rods  are  flush  with  the  surface  of  the  board, 
id  the  transparency  can  be  safely  and  conveniently  slid 
ross  them.  The  selenium  bridge  Se  is  mounted  above  the 
ansparency  with  just  sufficient  clearance  to  allow  free 
splacement.  The  luminous  dots  transmitted  by  the  type 
■  other  transparency  impress  their  frequencies  upon  the 
leniuni,  and  the  latter  gives  a  musical  note  correspond- 
g  to  each  dot,  even  when  the  beams  of  light  overlap  on 
I  the  same  portion  of  the  selenium.  When  that  occurs  with 
;ighboring  notes,  "beats"  are  heard,  just  as  when  neigh- 
)ring  notes  on  the  piano  are  struck  together. — London 
lectrician,  Oct.  24,  1913. 

Telegraphy,  Telephony  and  Signals 
Insulation  Conditions  of  Austrian  Telephone  Lines. — R. 
owoTxv. — The  insulation  requirements  of  the  telegraph 
nd  telephone  lines  along  the  seacoast  of  Austria  are  severe 
1  account  of  the  numerous  fogs  and  occasional  deposits 
f  marine  salt  on  the  wires.  Careful  observations  were 
lade  on  a  recently  installed  line  from  Trieste  to  Zara, 
hich  has  a  length  of  307  km  (184  miles),  of  which  58  km 


(35  miles)  is  in  submarine  cable  having  a  practically  con- 
stant and  very  high  insulation  resistance.  For  three  months 
the  insulation  resistances  of  each  of  the  two  conductors 
of  this  line  w-ere  measured  with  direct  current,  both  from 
Trieste  and  from  Zara.  It  was  found  that  very  distinct 
changes  of  the  insulation  resistance  occurred  even  with  a 
change  of  w'ind.  Salt  deposits  also  resulted  in  impaired 
insulation.  In  spite  of  the  considerable  fluctuations  of  the 
insulation  resistance  and  in  spite  of  the  low  values  reached 
at  times,  there  was  no  trouble  with  telephonic  transmis- 
sion. It  is  concluded,  however,  that  provision  of  the  line 
with  Pupin  coils  would  have  been  impracticable  under  these 
conditions. — Elek.  ti.  Masch.  (Vienna),  Sept.  28,  1913. 

Energy  Transmission  in  Wireless  Telegraphy. — M. 
Reich. — An  account  of  quantitative  measurements  of  the 
energy  transmitted  by  electric  waves.  The  results  confirm 
the  radiation  theory  of  Hertz.  In  their  order  of  magni- 
tude the  currents  actually  found  in  the  receiver  agree  well 
with  the  theoretical  values.  Discrepancies  noted  are  due 
to  the  fact  that  transmitter  and  receiver  are  not  placed  on 
a  surface  of  infinitely  good  conductivity.  Absorption  of 
part  of  the  energy  accounts  for  other  differences.  The  more 
mountains  there  are  between  transmitting  and  receiving 
stations  the  greater  will  be  the  absorption.  Broad  rivers, 
on  the  other  hand,  favor  transmission.  Weather  also  has 
an  eft'ect  on  absorption,  which  is  higher  after  a  heavy  rain 
than  in  a  dry  atmosphere.  During  the  night  sudden  fluctu- 
ations of  the  absorption  occur  which  do  not  seem  to  follow 
any  regular  laws.  On  the  basis  of  the  figures  in  the  article 
it  is  possible  to  predetermine  pretty  exactly  the  current  in 
the  receiving  antenna  for  a  distance  of  some  hundred  kilo- 
meters during  the  hours  of  the  day  if  the  condition  of  the 
country  between  the  two  stations  is  known — Phys.  Zeit.. 
Oct.  I,  1913. 


Book  Review 


The  D'Este  Steam  Engineers'  Manual.  With  electrical 
appendix  by  Charles  Penrose.  Boston,  Mass. :  Julian 
D'Este  Company.  356  pages,  illustrated.  Price,  $2. 
With  only  113  pages  devoted  to  the  steam  department 
proper  and  the  remainder  of  the  356  pages  occupied  by  the 
voluminous  "appendix,"  strict  disciples  of  James  Watt  may 
accuse  the  compilers  of  this  manual  of  rather  letting  the 
electrical  tail  wag  the  canine.  But  the  error  has  been  one 
of  judgment  in  selecting  the  title  only,  for  the  contents  of 
both  sections  contain  much  useful  reference  information. 
While  the  purpose  of  the  book  is  described  as  being  dis- 
tinctly practical,  an  end  that  is  certainly  achieved,  even  the 
college  graduate  may  consult  its  pages  for  freshening  his 
recollections  of  integral  calculus.  Steam  boilers,  steam  en- 
gines, refrigerating  machines,  indicators,  steam  meters  and 
belting  are  some  of  the  topics  handled  in  terse  discussions 
of  essentials,  the  chapters  being  interspersed  with  familiar 
formulas  which  the  more  technical  engineer  will  be  glad 
to  find  collected  in  such  handy  form.  Turning  over  to  the 
preponderating  electrical  section,  the  subjects  there  treated 
include  electrical  units,  measuring  instruments,  dynamo- 
electric  machinery,  transformers  and  connections,  ther- 
mometers and  pyrometers,  photometric  methods,  and  gen- 
eral principles  of  design  of  power-houses  and  systems. 
Liberal  use  has  been  made  of  circuit  diagrams  for  showing 
connections  of  transformers,  meters,  switchboards,  high- 
tension  oil  switches,  etc.  Manufacturers'  catalogs  and  data 
have  apparently  contributed  largely  to  the  descriptive  and 
illustrative  matter  in  the  book,  and  there  is  little  presented 
that  has  not  already  been  published  elsewhere  in  the  elec- 
trical press  or  trade  bulletins.  But  as  a  compilation,  col- 
lecting between  its  covers  material  drawn  from  scattered 
sources,  the  manual  will  doubtless  fulfil  its  mission  of  con- 
venience and  service  to  the  reader. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Porcelain    Pull-Socket 

A  porcelain  pull-socket  recently  placed  on  the  market 
by  the  Arrow  Electric  Company,  of  Hartford.  Conn.,  is 
illustrated  herewith.  Instead  of  being  equipped  with  the 
ordinary  ball  chain,  the  socket  is  operated  by  a  short  piece 
of  strong  weatherproof  cord  to  which  is  fastened  the  insu- 
lated chain.    The  cord  slides  easily  through  the  opening  in 
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the  porcelain  shell,  making  an  easy-acting  socket,  and  it  is 
claimed  that  the  cord  has  been  proved  by  tests  to  be  even 
more  durable  than  tlie  ball  chain  on  this  type  of  socket. 


Electric  Self-Starters  for  Motorcycles 

Electric  starters  for  motorcycles  have  made  their  appear- 
ance, as  demonstrated  at  the  second  national  motorcycle, 
bicycle  and  accessory  show,  held  at  the  Coliseum.  Chicago, 
during  the  week  en<led  Nov.  8.  The  exhibitor  of  the  motor- 
cycle with  this  "1914"  improvement  was  the  Hendee  Manu- 
facturing Company,  of  Springfield,  Mass.,  the  manufac- 
turer of  the  "Indian"  machine.  All  standard  models  of 
this  type  for  1914  are  electrically  equipped;  that  is,  for 
electric  self-starting  and  for  electric  lighting  as  well  as 
electric  signaling  and  electric  ignition.  The  self-starting 
equipment  consists  of  a  set  of  storage  batteries  suspended 
in  a  casing  underneath  the  saddle.  By  closing  a  switch  the 
energ>-  from  this  battery  outfit  operates  a  small  motor 
which  "cranks"  the  gasoline  engine.  When  the  machine  is 
running  at  proper  speed  the  motor  acts  as  a  dynamo  to 
supply  energj'  to  charge  the  battery.  The  manufacturer 
says  that  the  battery  connected  up  in  the  charging  position 
has  a  rating  of  70  amp-hr.  at  6  volts,  and  connected  up  in 
the  starting  position  a  rating  of  35  amp-hr.  at  12  volts.  The 
motor  has  four  poles  and  is  said  to  develop  about  1.5  hp. 
As  a  generator  it  begins  to  charge  the  batter>-  at  a  speed 
of  12  miles  per  hour  on  high  gear  and  8  miles  per  hour  on 
low  gear.  It  reaches  the  maximum  at  16  miles  per  hour  on 
high  gear  and  12  miles  per  hour  on  low  gear,  the  charging 
being  controlled  by  a  regulator  attached  to  the  generator. 
The  system  is  protected  by  a  magnetic  cut-out  contained  in 
the  case  with  the  regulator.  It  is  asserted  that  the  electric 
starting  equipment  has  been  tested  for  eight  months  and 
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machine.     The  batteries  are  sealed  and  apparently  u 
tight.     The  motorcycle  is  also  equipped  with  small  tun^ 
head-lamps  and  tail-lamps  and  an  electrically  operated  >,g 
nal  horn.     Under  ordinary  conditions  the   starting  equip 
ment  will  cause  the  gasoline  engine  to  begin  firing  in  a 
state  in  from  twelve  to  fifteen  seconds  and  when  the  e: 
is  warm  it  will  connnence  firing  in   from  three  to  five 
onds,  it  is  declared. 


Shunt-Trip    Circuit-Breaker    for    Battery-Charginj 
Service 

The  general  use  of  ampere-hour  meters  with  storagi 
batteries  on  electric  vehicles  and  in  other  similar  servio 
has  created  a  demand  for  a  durable,  rugged  and  simph 
type  of  circuit-breaker  for  operating  in  connection  uitl 
such  meters  to  cut  off  battery  charge  when  the  prope 
number  of  ampere-hours  has  been  delivered  to  the  cell.' 
After  experimenting  with  and  using  various  types  of  cir 
cuit-breakers  on  the  market  for  several  years,  the  .Sangam 
Electric  Company,  Springfield,  111.,  decided  to  build  on 
especially  designed  for  this  service  as  shown  herewith. 

The  operating  mechanism  of  this  shunt-type  circuili 
breaker  is  very  simple  and  rugged.  The  breaker  mechar- 
ism  is  supported  on  a  cast-iron  base  attached  to  a  suitabi 
sub-base  of  slate  or  pressed  insulating  material.  The  iro 
base  is  hollowed  out  to  receive  the  operating  coil  whic 


CIRCUIT-BREAKER     FOR     B.MTERY-CH  ARCING     SERVICE 

is  wound  with  a  number  of  turns  of  fine  wire  suitable 
the  voltage  across  the  charging  circuit.  The  coil  is  tl  S 
iron-clad,  giving  a  very  powerful  magnetizing  effect  foa 
small  exciting  current.  In  front  of  the  coil  and  pivod 
to  the  iron  base  is  an  armature  or  clapper,  which  w'n 
attracted  by  the  coil  swings  up  sharply  and  strikes  * 
latch  lever  above.     The  latch  is  strong  and  positive,  ci> 
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jting  of  a  hardened-steel  drop   forging  engaging  with   a 
irdened-steel   plate    riveted   to  the   swinging   arm   of   the 
rcuit-breaker  just  below  the  contact  brushes. 
When  the  latch  lever  receives  the  blow  of  the  armature 
drops  down,  disengaging  the  arm,  which  is  thrown  out 

the  ejector  spring  at  the  bottom  of  the  base.  This 
eaks  the  main  circuit  over  the  two  main  contact  blocks 

the  top  of  the  circuit-breaker.  At  the  same  time  aux- 
ar)'  contact  fingers  behind  the  main  arm,  not  shown  in 
e  illustration,  open  the  trip-coil  circuit,  so  that  there  is 
I  possibility  of  its  being  burned  out  nor  of  the  contacts  in 
e  ampere-hour  meter  being  burned  through  opening  of 
e  circuit  at  that  point. 

The  circuit-breaker  is  easily  and  positively  closed  by 
essing  down  the  knob  attached  to  the  swinging  arm,  and 
ry  severe  jarring  and  vibration  is  required  to  unlatch  the 
eaker  unless  current  passes  through  the  trip  coil.  Cur- 
nt  is  carried  from  the  contact  blocks  through  heavy  cop- 
r  straps  to  the  main  load  connections  which  are  at  the 
p  of  the  circuit-breaker.    The  trip-coil  contacts  are  made 

small  binding  posts  at  the  bottom. 
The   standard   breaker,   as   shown,    is    rated    at    loo   amp 
r  circuits  of  30  volts  to  125  volts.    It  will,  however,  carry 
ntinuously  currents  of   150  amp  and  can  be  wound  for 
irolt  operation.     This  type  of  breaker  can   also  be   used 

an  overload  or  underload  or  no-voltage  release  by 
:ans  of  suitable  relays.     The  device  is  furnished  either 

an  insulated  base  as  shown  or  with  back-connecting 
ids  for  switchboard  mounting. 


Vertical  Electric  Toaster 

The  Canadian  W'estinghouse  Company,  Hamilton,  On- 
■io,  has  recently  placed  on  the  market  a  vertical  electric 
ister.  The  device  shown  in  the  illustration  herewith 
s  been  designed  and  finished  for  use  on  the  dining-room 
)le,  all  parts  being  nickel-plated  and  highly  polished.  It 
ists  two  pieces  of  bread  at  once  and  has  a  place  on  the 
)  where  the  toast  may  be  kept  hot. 

This  device  is  very  economical  in  operation.  The  power 
;d  is  550  watts  at  no  volts,  and  two  pieces  of  toast  can 
made  in  less  than  three  minutes.  The  toaster  has  a 
;ord  of  6000  hours  for  toastuig,  which  means  that  it  can 
ike  eight  pieces  of  toast  every  day  for  almost  100  years. 
The  heating  element  is  practically  indestructible,  being 
ide  of  nichrome,  a  non-oxidizing  and  non-rusting  alloy, 
le  efficiency  of  the  toaster  is  increased  by  a  reflector 
;  base  of  which   rests   on   an   insulating  asbestos   board 


ELECTRIC    TOASTER 

atecting  the  base  from  direct  heat  radiation  or  conduc- 
'n.    This  construction  enables  the  toaster  to  be  used  on 

uncovered    table   without   damaging   the    finish   of   the 
)od. 
The  toaster  weighs  slightly  less  than  2.5  lb.  and  is  7  in. 

height.     It  is  furnished  complete  with  a  silk  cord  and 

attachment  plug. 


1914  Model  Electric  Passenger  Vehicles 

The  Waverly  1914  model,  four-chair  brougham,  illus- 
trated herewith,  has  an  unusual  seating  arrangement. 
Each  passenger  is  provided  with  a  separate  Pullman  chair, 
three  of  these  chairs  taking  the  place  of  the  usual  rear 
seat  running  the  full  width  of  the  car.  By  placing  the 
center  chair  slightly  back  of  the  other  two  a  9-in.  width 
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of  seating  area  is  gained,  giving  61  in.  instead  of  52  in 
The  fourth  passenger  is  accommodated  in  a  "cozy-corner' 
seat  at  the  right.  With  such  an  arrangement  the  driver 
is  placed  with  the  other  occupants  and  not  in  front  of  them. 
Other  1914  models  of  the  same  company  are  the  "front- 
drive-four,"  a  new  car  with  "stream-line"  body  design  and 
a  four-passenger  seating  arrangement,  all  seats  facing 
forward;  the  "rear-drive- four" ;  the  "front-and-rear-drive"' 
brougham  with  dual  drive,  which  permits  the  operator  to 
drive  from  either  the  front  or  the  rear  seat,  and  the  five- 
passenger  limousine.  All  seats  of  the  five-passenger 
limousine  face  forward.  Three  passengers  are  carried  or 
the  rear  seat.  The  driver  has  an  individual  seat  and  also 
a  separate  door  for '.entering  and  leaving  the  car.  The 
fifth  passenger  occupies  the  right-hand  front  seat 


Recent  Developments  in  Lead  Vehicle  Batteries 

In  enumerating  developments  in  batteries  for  the  opera- 
tion of  electric  vehicles  at  the  recent  Chicago  convention 
of  the  E-lectric  Vehicle  Association,  Mr.  Bruce  Ford,  of 
the  Electric  Storage  Battery  Company,  Philadelphia,  Pa. 
said  that  in  the  past  the  life  of  the  flat-plate  type  of  cell  has 
always  been  figured  in  terms  of  the  life  of  the  positive 
plate.  In  "iron-clad-exide"  batteries,  however,*  the  positive 
plates  have  been  designed  to  be  one  of  the  strongest  ele- 
ments in  the  combination.  The  problem  of  maintaining 
separation  between  the  positive  and  negative  plates  has 
been  the  only  real  difficulty  encountered.  It  has  been 
found  rather  desirable  to  increase  the  free  clearance  space 
between  the  vertical  tubes  of  the  positive  plates  and  the 
wood  separators.  This  has  been  nccomplishcd  by  a  new 
design  of  negative  grid  with  sufficient  reduction  in  thick- 
ness to  allow  the  desired  addition  to  the  separator  and 
ribs  on  the  positive  plate.  In  the  latest  type  of  cell  the 
frame  of  the  positive  plate  is  undercut  and  the  negative 
plate  instead  of  the  positive  is  sheaved,  overcoming  diffi- 
culties incident  to  moss  growths  which  formerly  gave 
trouble.  The  exposed  edges  of  the  outside  tubing  are  also 
reinforced  by  being  left  unslotted  in  the  latest  type  of  posi 
tive  plate.  To  test  the  ability  of  various  cells  to  withstand 
the  abuse  of  overcharging,  three  sets  of  batteries  of  dif- 
ferent types  were  connected  in  series  and  charged  continu- 
ously at  10  amp  twenty-four  hours  each  day.  While  the 
other  type  of  cells  soon  disintegrated,  the  "iron-clad"  plates 
are  still  intact  after  sixteen  months.  The  depth  of  sedi- 
ment in  this  battery  is  at  present  about  0.123  '"■  l^n  clos- 
ing, the  author  recommended  the  boosting  charge  as  an 
efficient  means  of  increasing  the  daily  capacity  of  a  bat- 
tery and  gave  methods  for  figuring  boosting  rates. 
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Messrs.  Rabenalt,  Conant,  L.  Demmert,  Baker  and  others 
took  part  in  the  di.scussion.  Mr.  Demmert  believed  that  bet- 
ter results  can  be  obtained  from  a  flat  plate  than  from  a 
thin  one.  Mr.  Baker  spoke  of  a  2-ton  truck  which  was 
equipped  with  thin-plate  batteries  and  the  charge  boosted 
at  a  high  rate  during  the  noon  hour  with  good  results.  Mr. 
Ford  said  that  even  if  used  as  a  counter-cell  the  "iron-clad" 
battery  seems  to  hold  up  under  trying  conditions. 


Electric  Rotary  Floor  Scrubber 

An  improved  type  of  electrically  operated  floor  scrubber 
recently  developed  by  the  I'"inola  Manufacturing  Company, 
of  Hannibal,  Mo.,  is  shown  in  the  accompanying  illustra- 
tion. Small  and  medium-sized  floors  can  be  scrubbed  at 
a  lower  rate  per  square  foot  with  this  machine,  it  is  de- 
clared, than  by  the  old  manual  method.  The  scrubber  is 
driven  by  a  o.2S-hp  motor  which  is  geared  to  the  rotary 
brushes  and  to  a  reciprocating  pump.    Soap  pow'der  is  con- 
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tained  in  the  small  box  on  the  front  of  the  machine.  From 
the  larger  tank  behind  the  soap  receptacle  water  is  sprayed 
onto  the  floor  in  front  of  the  rotary  brush,  mixing  with  the 
powder  which  is  automatically  sifted  as  the  machine  moves. 
Levers  on  the  handle  control  the  rate  at  which  water  and 
soap  powder  are  delivered  onto  the  floor,  and  also  operate 
a  squeegee  which  dries  the  scrubbed  surface.  The  recipro- 
cating pump  previously  mentioned  sucks  up  the  dirty  water 
collected  by  the  squeegee  and  transmits  it  to  the  removable 
tank  at  the  rear  of  the  outfit. 

Electricity  is  supplied  to  the  motor  through  flexible  cord 
which  is  wound  on  a  retrieving  reel.  One  end  of  this  cable 
is  connected  to  a  plug  receptacle  and  the  other  to  slip-rings 
on  the  reel  which  lead  to  the  motor.  As  the  machine  is 
pushed  along  the  floor  the  flexible  cable  is  unwound,  being 
kept  taut  by  a  spring  inside  the  reel.  A  switch  on  the 
handle  controls  the  operation  of  the  motor. 


Automatic  Alternating-Current  Controllers 

An  automatic  controller  for  single-phase,  two-ph:: 
three-phase  induction  motors  used  in  driving  pr 
presses  and  other  machinery  requiring  adjustable 
has  been  put  on  the  market  by  the  Monitor  C' 
ler  Company,  Baltimore,  Md.  Starting,  stopping,  !• 
ing  and  jogging  of  the  press  can  be  done  automat  1 


PUSH-BUTTON    BLOCK 

control  being  obtained  from  a  simple  station  on  the  pre 
either  by  a  push-button  or  by  a  safety  lever. 

The  principal  feature  of  this  new  controller  is  the  aut 
matic  insertion  of  a  proper  resistance  in  each  phase  of  t! 
motor,  this  resistance  being  the  same  regardless  of  t' 
position  of  the  regulating  handle.  .After  the  motor  h 
attained  the  proper  speed  the  starting  resistance  is  aut 
matically  cut  out,  and  the  regulating  resistance,  which  h 
been  previously  determined  by  setting  the  handle,  is  aul 
matically  thrown  in,  bringing  the  motor  promptly  to  t 
speed  desired. 

In  case  the  supply  of  energy  to  the  motor  has  been  s\\ 
off  suddenly  and  the  motor  therefore  stops,  the  entire  s;! 
tern  is  automatically  cut  out,  and  on  the  return  of  curnl 
the    motor    will    not    start    until    the    operator    has    ag;i 
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touched  the  starting  button  or  lever,  when  the  st. 
cycle  is  repeated.  Xo-voltage  release  circuit-breaker 
therefore  unnecessary. 

The   Monitor  controller   is  also   useful   in   ''inchinj 
moving  the  bed  any  fractional  part  of  its  stroke,  this    ' 
an  operation  that  must  often  be  done  by  laboriously  ni 
the  flywheel  by  hand. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


St.   Gothard  Railway  in  Switzerland  to  Be  Electrified. — 

Press  reports  during  the  past  week  state  that  the  Swiss 
government  has  provided  for  the  expenditure  of  $7,600,000 
for  the  electrification  of  the  St.  Gothard  Railway  and  that 
this  is  the  first  step  toward  electrification  of  the  entire 
national  railway  system  in  Switzerland. 

Large  Insulator  Order  Placed. — The  Los  Angeles  plant  of- 
the  California  Glass  Insulator  Company  is  to  be  increased  in 
capacity  by  the  addition  of  $40,000  worth  of  new  machinery 
which  is  being  installed  to  help  take  care  of  an  order  for 
15,000,000  insulators  placed  with  this  concern  by  the  Pacific 
States  Electric  Company.  The  contract  involves  an  ex- 
penditure of  $1,500,000  by  the  utility  company,  and  it  is  a 
particularly  large  one  for  this  class  of  apparatus. 

Activity  in  Byllesby  Properties. — The  net  gain  in  con- 
nected new  business  during  the  last  week  in  October  on  all 
tlie  electric  properties  operated  by  H.  M.  Byllesby  &  Com- 
pany was  614  customers  with  746  kw  of  lighting  and  667  hp 
in  motors.  New  contracts  not  yet  connected  amounted  in 
the  same  period  to  1162  customers  with  682  kw  of  lighting 
and  446  hp  in  motors.  On  Oct.  24  the  iVIinneapolis  General 
Electric  Company  broke  all  its  previous  records  by  generat- 
ing 347,930  kw-hr.  of  energy. 

Electric  Equipment  for  Canadian  Paper  Mills. — Two  large 
orders  for  electric-drive  equipment  have  recently  been 
placed  with  the  Canadian  General  Electric  Company  by 
paper-mill  interests.  The  Donnaconna  (Que.)  Paper  Com- 
pany order  embraces  a  number  of  motors  of  various  ratings 
up  to  150  hp  and  totaling  1330  hp.  The  Abitibi  Pulp  & 
Paper  Company  has  ordered  motors  ranging  from  400  hp 
downward  and  aggregating  2165  lip  for  installation  in  its 
new  mills  at  Iroquois   Falls,  Ont. 

Booming  Electrical  Heating  Devices. — The  American 
Electrical  Heater  Company,  Detroit,  Mich.,  is  ofifering  to 
dealers  in  electrical  appliances  the  use  of  slides  for  moving- 
picture  theater  advertising  of  its  heating  devices  as  Christ- 
mas gifts.  The  company  has  also  prepared  some  special 
Christmas  advertisements  on  its  various  devices,  electro- 
types of  which  are  offered  to  dealers  for  use  in  their  local 
papers.  Both  of  these  advertising  offers  promise  practical 
assistance  to  the  dealer  in  educating  his  local  clientele  in 
the  giving  of  electrical  gifts  for  the  home. 

Wire  Manufacturers  Not  Thinking  of  Selling  Out. — Some 
rumors  have  been  around  lately  concerning  a  proposed 
purchased  by  the  Westinghouse  Electric  &  Manufacturing 
Company  of  the  Safety  Insulated  Wire  &  Cable  Company, 
of  New  York.  Interviewed  in  regard  to  this  matter  during 
the  past  week,  C.  E.  Graham,  vice-president  of  the  wire 
concern,  stated  that  the  rumor  was  absolutely  without  foun- 
dation and  that  no  oiTer  preliminary  to  such  a  change  in 
ownership  had  been  made  by  either  company  or  was  an- 
ticipated,  so  far  as  he  knew. 

Electrically  Heated  Water  Sterilizers  Sold. — The  Forbes 
Company,  of  Philadelphia,  Pa.,  has  recently  sold  through  its 
New  York  agents,  Westerberg  &  Williams,  of  233  Broad- 
way, three  of  its  electrically  heated  water  sterilizers  to  pub- 
lic utility  companies  in  that  city.  The  New  York  Edison 
Company  has  had  one  of  these  sterilizers  in  operation  for 
some  time  at  its  Forty-second  Street  office  and  has  ordered 
two  more  for  installation  at  its  generating  stations.  The 
United  Light  &  Power  Company,  also  of  New  York,  has 
purchased  one  of  these  sterilizers. 

Jobbers'  Sales  in  Pittsburgh  District  Remain  Steady.— 
Two  prominent  electrical  jobbers  supplying  railroads  and 
steel  mills  in  the  Pittsburgh  district  stated  in  a  recent  inter- 
view with  a  representative  of  the  Electrical  World  that  sales 
were  increasing  slightly  from  month  to  month  throughout 


the  busy  season.  In  this  territory  the  great  railroad  systen 
are  regarded  as  the  most  reliable  thermometers  of  trac 
conditions.  The  purchases  of  these  roads  as  indicated  i 
the  general  trend  of  the  jobbers'  business  have  been  on 
par  with  those  of  previous  average  years.  The  represent: 
tives  of  the  steel  industry  are  also  buying  electrical  suppli( 
to  complete  preparations  for  the  dark  days  of  the  comin 
winter. 

Association  of  Purchasing  Agents  Formed. — During  tl 
past  month  there  was  formed  in  New  York  City,  with  heac 
quarters  in  the  same  place,  an  organization  known  as  th 
National  Association  of  Purchasing  Agents,  the  main  ot 
jects  of  whicli  are  to  further  mutual  acquaintance  anion 
purchasing  agents  in  all  lines,  to  standardize  purchasin 
methods  and  routine,  to  investigate  and  certify  new  a] 
pliances  and  luaterials,  to  arrange  improved  publicit 
methods,  and  to  standardize  specifications.  Sub-associ: 
tions  in  different  sections  of  the  country  will  be  forme 
to  care  for  local  interests.  The  temporary  chairman  < 
the  association  is  H.  T.  Leeming,  of  Thomas  A.  Edisoi 
Inc.,  and  the  temporary  secretary  and  treasurer  is  E.  ] 
Hendricks,  whose  headquarters  are  at  the  Hotel  McAIpii 
New  York  City. 

Electrically  Driven  Pumps  Ordered  for  Panama. — Tl 
Isthmian  Canal  Commission  has  just  awarded  the  contrai 
to  the  Blackall-Baldwin  Company,  of  39  Cortlandt  Stree 
New  York,  for  furnishing  extensive  pumping  equipment  fc 
the  Panama  water  supply  pumping  stations  at  Ancon  an 
Miraflores,  Canal  Zone.  These  centrifugal  pumps,  fourtee 
in  number  and  ranging  in  capacity  from  250  gal.  to  5,0c 
gal.  per  minute,  will  be  of  the  horizontal  volute  type  of  on 
two  and  three  stages  and  will  operate  under  heads  of  froi 
70  ft.  to  355  ft.  They  will  be  built  by  the  Kingsford  Foui 
dry  &  Machine  Works.  The  motors  for  driving  the; 
pumps  are  to  be  directly  connected  to  them  and  will  t 
three-phase' squirrel-cage  induction  motors,  operating  on  2 
cycles  and  voltages  of  220  and  2200.  The  range  in  capacil 
of  the  motors  is  from  7^/2  hp  to  345  hp,  and  they  are  to  t 
supplied  by  the  General  Electric  Coinpany. 

Westinghouse  Machine  Company  to  Have  Increased  Mai 
ufacturing  Facilities. — At  a  recent  meeting  of  the  executi\ 
committee  of  the  Westinghouse  Machine  Company  an  a] 
propriation  of  $125,000  was  made  to  provide  addition: 
manufacturing  facilities.  The  additional  equipment  is  ri 
quired  to  take  care  of  the  rapidly  increasing  business  whic 
the  Westinghouse  Machine  Company  lias  been  enjoying  n 
cently,  owing  in  a  large  measure  to  the  new  lines  of  pr0( 
ucts  developed.  Among  these  particular  mention  may  t 
made  of  the  impulse  turbine,  the  reduction  gear,  the  aut( 
mobile  rotary  valve  motor  and  the  air-spring  for  automobi 
trucks.  The  first  mentioned  has  found  large  use  in  centr; 
stations  and  industrial  plants  and  the  second,  in  additio 
to  a  wide  demand  for  marine  installations,  is  finding  larg 
application  in  direct-current  generator  design.  The  con 
pany  contemplates  devoting  a  portion  of  the  above  apprt 
priation  to  securing  additional  machine  tools,  designed  t 
use  high-speed  tool  steel. 

Interlocking  Directorate  Plan  Opposed. — In  connectio 
with  the  active  debate  which  has  been  aroused  by  the  pre 
posed  extensive  changes  in  the  country's  banking  systei 
there  has  been  given  an  added  impulse  to  the  agitatio 
against  the  interlocking  directorate  system  which  is  s 
prominently  and  generally  associated  with  corporate  coi 
trol.  Through  the  workings  of  this  system  it  is  not  unusu: 
for  the  same  individual  or  group  to  control  in  a  give 
locality,  both  the  banks  and  the  companies  using  the 
service,  a  condition  which  often  leads  to  unhealthy  finance 
Also  by  the  same  system  it  is  often  possible  for  a  minorit 
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rest  to  control  extensive  operations  in  an  industry,  or  in 
ral  allied  industries,  for  its  own  benefit.  For  some  years 
e  have  been  spasmodic  attacks  on  this  system  in  Con- 
,s,  and  there  is  a  feeling  in  some  quarters  that  the  prcs- 
discussion  of  the  currency  question  will  precipitate  a  leg- 
ive  attack  upon  the  intcrlncking  directorate  system  dur- 
thc  coming  winter. 

jse  Manufacturer  Arranges  to  Supply  New  Line  Pending 
Ration. — On  Oct.  28  the  United  States  District  Court  for 
Eastern  District  of  Pennsylvania  granted  a  temporary 
nction  to  the  Johns  Pratt  Company,  of  Hartford,  Conn., 
■aining  the  Economy  Fuse  &  Manufacturing  Company 
1  the  furtlier  sale  of  inclosed-type  fuses  of  the  kind  said 
ifringe  the  patents  of  the  first-mentioned  concern.  Fol- 
ng  the  decision  the  latter  company  has  begun  work  on 
:w  form  of  inclosed  fuse  which,  while  using  the  same 
;  of  terminals,  casings  and  links  as  those  in  the  former 
,  is  said  by  that  company  to  fall  without  the  scope  of 
injunction.  It  is  claimed  that  the  tests  on  these  new 
5  show  them  to  be  fully  as  satisfactory  as  the  older  type, 
the  company  expects  to  be  able  shortly  to  supply  nil 
rs  affected  by  the  injunction. 

ansmission  Towers  Constructed. — The  Blaw  Steel  Con- 
:tion  Company,  of  Pittsburgh,  Pa.,  has  lately  received 
racts  to  build  a  number  of  transmission  towers  for 
;ric  energy  supply  companies.  The  Pennsylvania  Water 
ower  Company,  of  Baltimore,  Md.,  has  ordered  about 
standard  towers  and  some  special  crossing  towers  for 
lew  iio,ooo-volt  transmission  line  between  Holtwood, 
and  Baltimore.  Md.  A  contract  for  100  standard  tow- 
and  a  number  of  special  towers  for  a  double-circuit 
lo-volt  line  has  been  awarded  by  the  Penn  Central  Light 
'ower  Company,  of  Altoona,  Pa.  Other  projects  for 
h  orders  have  recently  been  placed  for  similar  equip- 
t  are  the  Lake  Shore  Electric  Viaduct,  in  Elyria,  Ohio, 
the  tower  line  at  Riverside,  N.  J.,  in  which  R.  D. 
mbs  &  Company,  of  New  York,  are  interested. 


:einent  of  the  Copper  Producers'  Association  for 
October 

hile  the  stocks  of  copper  on  hand  on  Oct.  31  show  a 
t  increase  over  September  figures,  they  are  still  lower 
ever  before  in  the  history  of  the  association,  with  the 
ption  of  that  month.  As  shown  in  the  following  sum- 
',  the  export  deliveries  fell  off  in  October. 

, October,  pounds >    , —  September,  pounds — , 

s    on    hand    in    the 
ited    States   on   first 

month    29.793,09-1  .18.314.037 

iction    139.070,481  131,401.229 


Stic  deliveries 
^  deliveries  . 


168,863.575  169.715.266 
68.173,720  66,836,897 
68.123,473  73,085,275 
136,297.193 139.922.172 


hand    at    cirl 


NEW  YORK  METAL  MARKET  PRICES 


.Selling  Prices 
£         s        d 

idon,   standard,   spot* 71       10       0 

ne  Lake 16.87^4       '..... 

:trolytic     16.3754       

ting  16.00  

per  wire  base 17.50      to  17.75 

4.35 

1    40.00      to  45.00 

zinc,  f.o.b.  smelter 7.50 

r.    spot 5.37J^       

spot 39.70      to  40.00 


Selling  Prices 


16.00 
15.75 
15.50 
17.00 


4.35 
40.00      to  45.00 

7.50 
5.30      to    5.40 
39.15      to  39.35 


mpt  delivery 19.75  19.50      tol9.75 

lire    19.50      to  19.62M  19.25      to  19.50 


•OLD  METALS 


copper  and 

heavy 

light 

heavy 

scrap 


15.00 
9.75 
8.50 
4.20 
4.37J^ 


14.50 
9.50 
8.25 
4.20 

4.37 '-i 


•COPPER  EXPORTS 

tons  to  Nov.   11 10.547 

om  daily  transactions  on  the  New  York  Metal   Exchange. 


Corporate  and  Financial 

Organization  Changes  in  Kings  County  Electric  Light  & 
Power  Company. — At  a  meeting  of  the  directors  of  the 
Kings  County  1-^leclric  Light  &  Power  Company  on  Nov.  5 
N.  !•'.  Brady  was  clcclcd  president,  to  succeed  the  late  A.  N. 
Brady,  and  J.  C.  Brady  was  elected  vice-president  and  di- 
rector. The  directors  also  declared  the  regular  quarterly 
dividend  of  2  per  cent  on  the  outstanding  capital  stock, 
payable  on  Dec.  i. 

St.  Louis  Suburban  Utilities. — The  new  officers  of  the 
Electric  Company  of  Missouri  doing  business  in  the  sub- 
urban area  surrounding  St.  Louis  are:  President,  J.  D.  Mor- 
timer; vice-president,  C.  S.  Ruflfner  and  A.  C.  Einstein; 
secretary,  J.  F.  Fogarty;  treasurer,  Robert  Scaly;  assistant 
secretary,  S.  H.  Wallace;  assistant  treasurer,  P.  F.  Schroers. 
Tlie  St.  Louis  County  Gas  Company  has  practically  the 
same  officers.  The  two  companies  work  in  harmony  with 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis. 

United  Light  &  Railways  Company  Adds  to  Transfer 
Agencies. — Changes  have  been  made  recently  by  the  United 
Light  and  Railways  Company  in  its  arrangements  for  the 
transferring  of  stock  certificates.  Since  Nov.  i  these  have 
been  transferred  in  New  York  by  the  Guarantee  Trust  Com- 
pany and  registered  by  the  Bankers'  Trust  Company,  in 
Chicago  they  have  been  transferred  by  the  Continental  and 
Commercial  Trust  and  Savings  Bank  and  registered  by  the 
Illinois  Trust  and  Savings  Bank,  and  in  Grand  Rapids  the 
certificates  have  been  transferred  by  the  company  itself  and 
registered  by  the  Michigan  Trust  Company.  It  is  claimed 
that  the  large  distribution  of  the  company's  stock  has  made 
necessary  the  three  transfer  agencies. 

Bangor  Power  Company's  Dam  Completed. — The  new 
dam  of  the  Bangor  Power  Company  at  Veazie,  Maine,  was 
recently  completed,  according  to  an  announcement  made 
by  E.  W.  Clark  &  Company,  of  Philadelphia,  Pa.,  who 
control  the  Bangor  Railway  &  Electric  Company,  of  which 
it  is  a  subsidiary.  This  new  dam  is  located  on  the  Penob- 
scot River  about  3  miles  above  Bangor,  and  its  con- 
struction adds  1000  hp  to  the  company's  generating  capacity, 
giving  it  a  total  capacity  of  18,750  hp.  The  old  Veazie 
dam,  built  of  timber  about  sixty  years  ago,  was  one  of 
the  earliest  hydroelectric  developments  in  the  United  States. 
The  Bangor  Railway  &  Electric  Company  has  recently 
secured  the  extension  of  several  of  its  franchises  for  street- 
railway  operation. 

Washington  Utility  Plans  Expansion. — The  Skagit  Power 
Company,  which  is  under  the  management  of  the  Stone  & 
Webster  Management  Association,  of  Boston.  Mass.,  has 
received  a  permit  to  develop  two  large  hydroelectric  power 
sites  on  the  Skagit  and  Cascade  Rivers  in  the  western  part 
of  the  State  of  Washington.  These  sites,  it  is  expected,  cai> 
l)e  developed  on  a  large  scale  economically,  so  that  it  will 
be  possible  to  furnish  power  from  them  at  very  low  rates. 
The  company,  which  has  its  headquarters  in  Seattle,  has 
established  an  industrial  department  with  W.  E.  Herring 
in  charge  and  is  endeavoring  to  get  manufacturing  plants 
located  in  the  vicinity.  In  its  development  of  the  project  the 
company  plans  to  keep  ahead  of  the  power  requirements  so 
that  reserve  power  will  always  be  available. 

Illinois  Traction  Company  Absorbs  Western  Railways 
&  Light  Company. — Announcement  is  made  that  the  Illinois 
Traction  Company,  of  Champaign  and  Peoria.  111.,  is  about 
to  absorb  the  Western  Railways  &  Light  Company.  The 
proposed  merger  is  to  be  accomplished  through  the  pur- 
chase of  the  common  stock  of  the  Western  company  by  issu- 
ing one  share  of  Illinois  Traction  common  stock  in  exchange 
for  two  shares  of  the  Western  company's  common  stock. 
Both  companies  are  McKinley  properties  and  have  prac- 
tically identical  management  and  principal  ownership.  Mr. 
W.  B.  McKinley,  of  Champaign.  111.,  is  president  of  both 
companies,  and  Mr.  H.  E.  Chubbuck.  of  Peoria.  111.,  is  vice- 
president  executive  in  each  case.  The  plan  has  been  in  con- 
templation for  some  time  and  is  being  put  into  eflFect  to 
bring  about  the  economies  which  will  result.  The  Western 
Railways  &  Li.ght  Company  controls  the  Galesburg  (III.) 
Railway  &  Light  Company.  Illinois  Valley  Railway  Com- 
pany, Chicago.  Ottawa  &  Peoria  Railway  Company.  Quincy 
nil.)   Railway  Company.  Citizens'  Lighting  Company  of  La 
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lie  and  Peru,  111.,  Xortliern  Illinois  Light  &  Traction  Coni- 
ly,  Cairo  (111.)  Railway  &  Light  System,  Consolidated 
iter  &  Light  Company,  Marseilles,  111.,  Mound  City  (Ul) 
rht  &  Water  Company,  Abington  (111.)  Light  &  Power 
mpany,  Wichita  (Kan.)  Railroad  &  Light  Company. 
:hison  (Kan.)  Railway,  Light  &  Power  Company  and  Jef- 
son  City  (Mo.)  Light,  Heat  &  Power  Company.  The  au- 
irized  capital  stock  of  the  Illinois  Traction  Company  is 
1,000,000,  half  common  and  half  6  per  cent  preferred. 
iJew  Assessment  on  Stock  of  the  Philadelphia  Electric 
mpany. — The  directors  of  the  Philadelphia  Electric  Com- 
ly  have  placed  an  assessment  of  $5  per  share  on  the  stock 
that  company  payable  Dec.  i.  This  new  assessment 
kes  the  stock  $22.50  paid.  An  extra  stock  dividend  of 
50  per  share  has  also  been  declared  by  the  directors  pay- 
e  on  the  same  date  as  the  assessment.  In  connection 
;h  this  assessment  on  the  stock  of  the  company  a  state- 
nt  has  been  made  concerning  its  plans  for  expansion  in 
:  near  future,  for  which  the  assessment  will  provide.  An 
lition  of  37,000  hp  has  lately  been  made  to  the  com- 
ly's  generating  capacity  and  a  similar  increase  is 
nned  for  next  year.  In  addition  to  a  large  prospective 
d,  the  street  railway  system  in  Philadelphia  is  making 
istantly  larger  demands  for  electric  power  for  operat- 
:  its  lines. 

[nitial  Installation  at  Big  Creek,  Cal. — Through  the  office 
C.  E.  Graham,  vice-president  and  director  of  the  Pacific 
jht  &  Power  Corporation,  25  Broad  Street,  New  York,  it 
learned  that  during  the  past  week  the  first  electric  energy 
)ply  from  that  company's  hydroelectric  development  at 
J  Creek,  Cal..  was  furnished  to  the  city  of  Los  Angeles, 
I.  The  present  generating  capacity  is  about  60.000  hp, 
i  there  is  a  transmission  line  165  miles  in  length  between 
;  generating  station  and  Los  .Angeles,  where  the  principal 
nand  is  at  present  centered.  The  energy  is  used  for  the 
eet  railwaj's  in  the  above  city  largely,  also  for  municipal 
i  general  lighting  service.  An  ultimate  capacity  of  350,000 
is  claimed  for  the  Big  Creek  development,  and  this  will 
used  as  fast  as  the  demand  for  electrical  energy  in  that 
tion  requires.  The  Stone  &  Webster  Construction  Com- 
ly,  of  Boston,  Mass.,  is  the  engineer  and  contractor  on 
s  work. 

louthern  California  Edison  Financing. — It  is  reported 
t  the  Southern  California  Edison  Company  is  planning 
offer    shortly    to    its    stockholders,    at   85.    two-thirds    of 

$3,000,000  common  stock  recently  authorized  by  the 
lifornia  Railroad  Commission.  This  offering  is  prelim- 
ry  to  the  sale  of  the  stock  to  a  syndicate  which  has  been 
med  to  underwrite  the  issue.  Previous  to  the  issue  of 
3  new  common  stock  the  company  had  a  capitalization 
$8,400,000  common  and  $4,000,000  of  6  per  cent  pre- 
red  stock,  and  $10,717,000  of  the  company's  bonds  are 
standing.  The  proceeds  of  the  new  issue  are  to  be  used 
the  payment  of  $1, 010,000  of  floating  debt  and  the  rest 
the  retiring  of  debentures  and  the  part  payment  of  the 
;ts  of  improvements  on  the  company  properties.  The 
nings  of  the  company  are  reported  to  be  showing  large 
reases,  and  it  is  thought  possible  that  the  dividend   on 

common  stock  may  be  increased  from  5  per  cent  to 
ler  cent  during  the  first  quarter  of  1914. 
'oledo  Traction,  Light  &  Power  Company  Matters. — 
e  Toledo  Traction,  Light  &  Power  Company's  preferred 
ck  becomes  cumulative  at  6  per  cent  on  Jan.  i,  1914,  and 
net  earnings  are  expected  to  increase  largely  in  the 
ir  future,  warranting  an  initial  dividend  on  this  stock 
April  I.  This  company  owns  all  of  the  bonds  and  other 
urities  of  the  Toledo  Railways  &  Light  Company  and 
subsidiaries,  excepting  $4,101,000  underlying  bonds  and 
mall  amount  of  stock  not  deposited  at  the  time  of  the 
irganization  last  January.  The  gross  earnings  of  the 
:er  company  for  the  fiscal  year  ended  .^ug.  31  were 
'94.987,  and  its  net  earnings  were  $1,347,768.  A  large 
ount  of  money  is  being  spent  at  present  on  rehabilita- 
n  of  the  company's  properties,  and  when  this  work  is 
npleted,  as  it  is  expected  to  be  in  the  near  future,  an 
rease  in  the  net  earnings  should  be  shown.  In  its  light- 
;  and  power  departments  the  company  is  making  a  rapid 
n  in  business,  and  a  considerable  outlay  has  been  neces- 
y  for  additions  to  its  generating  capacity  and. extension 
its  transmission   and   distribution   facilities. 


Business  Notes 

E.  W.  Clark  &  Company,  investment  bankers,  of  Phila- 
delphia, Pa.,  have  recently  established  a  department  of  their 
business  for  the  dissemination  of  news  matter  on  the  var- 
ious public  utility  properties  under  their  control  or  manage- 
ment. These  utilities  are  scattered  from  Maine  to  Oregon 
and  from  Tennessee  to  Michigan,  and  their  combined  annual 
gross   income    is   said   to   be   in   the   neighborhood   of  $31,- 

000,000. 

The  Automatic  Cable  Clamp  Company,  of  Donora,  Pa., 
announces  the  following  firms  as  its  representatives  in 
various  sections  of  the  country:  The  Pettingell-Andrews 
Company.  Boston.  Mass..  for  the  New  England  States; 
the  Bressan-Young  Company,  27  Thames  Street,  New 
York,  for  eastern  Pennsylvania,  New  York,  and  the  South- 
eastern States;  the  Union  Electric  Company,  Pittsburgh, 
Pa.,  for  the  Pittsburgh  district  and  West  Virginia,  and  the 
I.  A.  Bennett  Company,  565  West  Van  Buren  Street, 
Chicago,  for  the  Western  and  Southwestern  States. 

The  Roffy-Grace  Corporation,  of  1926  Broadway,  New 
York,  is  preparing  to  market  the  products  of  the  Ak-ray 
Corporation,  of  the  same  address.  At  the  present  time  the 
latter  concern  is  largely  occupied  in  the  development  of  a 
new  electric  automobile  headlight  which  is  claimed  to 
possess  marked  advantages  over  the  usual  type  of  lamp. 
The  officers  of  the  two  companies  are  identical.  S.  P. 
Grace,  president,  has  been  until  recently  superintendent  and 
chief  engineer  for  the  Bell  Telephone  Company  in  Pitts- 
burgh, Pa.,  and  J.  T.  Rofify,  vice-president  and  secretar3'  of 
the  companies,  has  been  connected  with  the  Westinghouse 
enterprises  for  a  number  of  years  and  has  perfected  a 
number  of  special  illumination  devices. 


New  Industrial  Companies 

The  Federal  Hardware  &  Electric  Company,  of  Boston, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
Ijy  John  F.  Chevalier  and  Stephen  S.  Grady. 

The  Carl  Electric  Vehicle  Company,  of  Toledo,  Ohio,  !ias 
been  incorporated  with  a  capital  stock  of  $300,000  liy  L.  M. 
Henders,  M.  G.  McAIeenan  and  B.  E.  Roberts. 

The  Northwestern  Pacific  Callophone  Company,  of 
Seattle.  Wash.,  has  been  incorporated  witli  a  capital  stock 
of  $100,000  by  M.  M.  Block,  T.  H.  Claridan  and  otiiers. 

The  Wright-Howard  Electric  Company,  of  Los  Angeles. 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $10,000. 
The  directors  are  G.  C.  Wright.  W.  F.  Wright  and  W.  D 
Smith. 

The  Buffalo  Electric  Vehicle  Company  of  the  Pacific 
Coast,  of  Los  Angeles,  Cal.,  has  been  incorporated  with  a 
capital  stock  of  $500,000  by  J.  R.  Avery,  A.  D.  .\very  and 
N.  A.  Boile. 

The  Kemoo  Electric  Manufacturing  Company,  of  Cleve- 
land, Ohio,  has  been  granted  a  charter  with  a  capital  stock 
of  $100,000.  The  incorporators  are  Wallace  I.  Knight,  C.  G. 
Roades  and  Herbert  Matthews. 

The  General  Electric  Utilities  Company  lias  filed  articles 
of  incorporation  with  a  capital  stock  of  $l00,ooo  under  the 
laws  of  the  State  of  Delaware.  The  incorporators  are  H. 
Roys,  J.  W.  Heaney  and  R.  I.  Guthman,  of  Xew  York,  N.  Y. 

The  Mcintosh  Richards  Company,  of  Grand  Rapids,  Mich., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  gas,  electric  and  combination  fixtures.  The 
incorporators  are  William  L.  G.  Mcintosh.  Fred  W.  Rich- 
ards and  William  Mcintosh. 

The  Wallace  &  Tiernan  Company,  of  New  York,  N.  Y.. 
lias  been  incorporated  by  Joseph  Maucuse.  C.  A.  Simpson 
and  M.  .'\.  Lynch.  165  Broadway.  New  York,  N.  Y.  The 
company  is  capitalized  at  $25,000  and  proposes  to  manu- 
facture sanitary  and  electrical  equipment. 

The  Alliance  Electric  Company,  of  Hornell.  N.  Y..  has 
been  incorporated  with  a  capital  stock  of  $TO.ooo  by  A.  W. 
Dalton,  Charles  F.  Kistinger  and  Stephen  C.  Reville,  705 
West  144th  Street,  New  York,  N.  Y.  The  company  pro- 
poses to  do  an  electrical  contracting  business. 
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Trade  Publications 

Trolley  Omnibus. — .\  small  booklet  recently  sent  out  by 
tlic  Field  Omnibus  Company,  of  New  York,  gives  some 
interesting  information  on  its  double  trolley  bus  for  pas- 
senger service. 

Conduits  and  Fittings. — Tlie  "Austin  Post"  is  the  title  of 
a  trade  pamphlet  issued  monthly  by  M.  B.  Austin  &  Com- 
pany, of  Chicago,  III.,  to  keep  the  world  informed  on  its 
various  products. 

Ball  Bearings. — The  single  annular  type  of  F.  &  S.  ball 
bearings  is  shown  in  a  pamphlet  lately  issued  by  the  J.  S. 
Bretz  Company,  of  250  West  Fifty-fourth  Street,  .Vew  York, 
sole  importer  of  this  German  product. 

Pyrometers. — Catalog  No.  1400  of  the  Rristol  Company. 
VVatcrljury.  Conn,,  refers  to  the  Bristol  electric  pyrometer 
for  measuring  temperatures  up  to  2000  deg.  Fahr.  A  list 
comprising  seven  pages  gives  the  names  of  a  partial  number 
ri  users  of  this  instrument. 

Busbar  Supports. — The  Delta-Star  Electric  Company, 
Chicago,  has  issued  a  Ijullctin  devoted  to  high-tension  bus- 
bar and  wiring  supports.  With  the  standard  units  listed, 
over  7000  combinations  are  possible,  thus  greatly  simplify- 
ing higli-tension  station  and  switchboard  wiring. 

Aluminum  for  Automobile  Parts. — The  British  Aluminum 
Company,  Ltd.,  of  109  Queen  Victoria  Street,  London.  Eng- 
land, has  put  out  a  catalog  showing  the  advantages  of 
aluminum  for  automobile  fittings  and  illustrating  the 
standard  shapes  in  which  it  is  obtainable  for  such  service. 

Electric  Vehicles. — Issue  No.  i;  of  Siitalt  Motors,  pub- 
lished monthly  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  is  devoted  to  the  subject  of  electric 
vehicles.  Vehicle  equipments  are  fully  described.  Charac- 
teristic curves  of  vehicle  motors  are  .given,  as  well  as  half- 
tone views  and  cross-sections  of  the  different  motors. 

Terminals. — The  Standard  Underground  Cable  Company, 
Pittsburgh,  Pa.,  has  issued  Bulletin  No.  710-1,  devoted  to 
indoor  cable  terminals.  The  terminals  described  are  said  to 
represent  an  improvement  on  earlier  forms  of  potheads, 
end  bells,  etc.  They  are  designed  for  indoor  use.  The 
bulletin  shows  a  large  variety  of  these  terminals  to  cover 
practically  every  need  of  the  cable  user. 

Soot  Cleaner. — A  forty-eight-page  pamphlet  bearing  the 
title  "Economical  Steam  Production"  has  recently  been 
issued  by  G.  L.  Simonds  &  Company,  Chicago,  111.  It  is 
an  exliaustive  treatise  on  the  subject  of  soot  in  relation  to 
boiler  efficiency  and  contains  useful  engineering  data  on 
soot  cleaning  as  applied  to  all  types  of  water-tube  and  fire- 
tube  boilers,  referring  especially  to  the  \'ulcan  system. 

Diesel  Engines. — The  Consolidated  Diesel  Engine  Manu- 
facturers, Ltd.,  has  recently  put  out  an  attractive  pamphlet 
describing  the  Diesel  engine  pumping  station  at  Gladstone 
Dock.  Liverpool,  England,  which  is  said  to  be  the  largest 
installation  of  this  class  of  internal-combustion  engines  yet 
completed.  W.  R.  Haynie,  American  representative  of  the 
company,  with  offices  at  30  Church  Street,  New  York,  can 
supply  these  pamphlets  to  interested  parties. 

Globes  and  Reflectors. — The  Lighting  Studios  Company, 
Madison  Avenue,  corner  Thirty-first  Street.  New  York,  has 
recently  issued  an  attractive  catalog  under  the  title  "A 
Handbook  of  Our  Creations  in  Lighting  Glassware  and 
Specialties."  It  is  printed  in  loose-leaf  form,  in  a  binder 
arranged  to  permit  of  future  additions,  and  contains  illus- 
trations of  artistic  shades,  reflectors,  hemispheres.-  ball 
globes,  dishes,  urns  and  some  recent  installations. 

Electric  Calendar. — Miss  Grace  T.  Hadley,  350  North 
Clark  Street.  Chicago,  has  designed  an  attractive  electric 
calendar  for  1914.  This  is  a  wall  calendar,  intended  to  por- 
tray the  "home  electrical."  It  consists  of  a  cardboard  sheet 
for  every  month,  each  page  also  containing  recipes  for  elec- 
trical cooking,  verses  having  to  do  with  the  use  of  elec- 
tricity, or  something  of  that  sort.  There  is  also  an  appro- 
priate illustration  on  each  sheet.  The  title  page  or  cover 
is  handsomely  prPnted  in  black  and  gold  on  a  tinted  back- 
ground. The  calendar  is  designed  particularly  to  interest 
women  and  may  serve  as  a  novelty  or  premium  to  be  sent 
out  by  those  interested  in  extending  the  sale  of  electricity 
or  electrical  appliances. 


Personal  Mention 

Mr.  A.  V.  Bemis  has  succeeded  Mr.  N.  A.  Lee  as  super 
intendent  of  the  municipal  electric  light  and  water  plan 
at    Hawley,   Minn. 

Mr.  J.  E.  Buss  has  recently  been  appointed   superinte» 
dent    of   the    municipal   electric   light   and   water   works  , 
Hallettsville,    Tex.  , 

Dr.  Karl  Georg  Frank,  American  representative  i 
Siemens  &  Halskc  and  associated  companies,  sails  frq 
New  York  on  Nov,  15  to  spend  about  two  weeks  in  Londj 
and  Berlin. 

Mr.  F.  McSweeney,  of  the  Citizens'  Gas  &  Electric  Com^ 
pany,  of  Waterloo,  la.,  has  been  appointed  superintendeni 
of  the  company's  Cedar  F'alls  branch,  as  successor  to  Mr 
J.  P.  Jones. 

Mr.  E.  L.  Locke,  for  several  years  superintendent  01 
the  Arlington  (Mass.)  Gas  Light  Company,  has  resignc*! 
to  accept  the  supcrintendency  of  the  Light,  Heat  &  Powei 
Corporation   of   Boston. 

Mr.  A.  B.  Coryell,  of  Lafayette,  Ind.,  has  been  appointed 
superintendent  of  the  electrical  and  tramway  departmeni 
of  the  Moncton  (N.  B.)  Tramways,  Electricity  &  Ga< 
Company,   Ltd.,  vice   Mr.   H.   N.   Price,   resigned. 

Mr.  J.  P.  Jones,  superintendent  of  the  Citizens'  Gas  £ 
Electric  Company,  Cedar  Falls,  la.,  has  been  appointee 
assistant  general  superintendent  at  Waterloo,  his  placi 
at   Cedar  Falls  being   taken   by   Mr.   F.   McSweeney. 

Mr.  B.  J.  Jones,  general  manager  of  the  Ohio  EIectri( 
Railway  Company,  Cincinnati,  Ohio,  has  been  appointee 
general  manager  of  the  Tri-State  Railway  &  Electric  Com 
pany.  East  Liverpool,  Ohio,  as  successor  to  Mr.  W.  R.  W 
Griffin, 

Mr.  George  F.  Mitchell,  who  has  had  charge  of  the  com 
mercial  division  of  the  Red  Wing  (Minn.)  Gas  Light  I 
Power  Company,  has  resigned  in  order  to  accept  a  positio 
in  the  commercial  department  of  the  Jackson  (Miss.)  Ligh 
&  Traction  Company. 

Mr.  L.  K.  Bingaman,  for  many  years  connected  with  th 
old    Edison    Electric    Illuminating    Company,    of    Sunbur; 
has  been  appointed  business  manager  of  the  Northumbe- 
land    County    Gas    &    Electric    Company,    of    Sunbury, 
successor  to  Mr.   S.   G.   Reque. 

Mr.  S.  G.  Reque,  general  superintendent  of  the  North 
berland  County  Gas  &  Electric  Company,  of  Sunbury,  F; 
has    been    appointed    engineer    of    generation    and    tran 
mission   of  that   company  and   to  a   like   position  with  t! 
Columbia  &  Montour  Electric  Railway  Company. 

Mr.  Heinrich  J.  Freyn,   formerly  consulting  engineer 
the    gas   engine    department   of   the    Allis-Chalmers   Man 
facturin.g   Company  of  Milwaukee,  has  recently  joined  f 
H.    Koppers    Company,    of    Chicago,   designer   and    biiil' 
of   by-product   coke   and   gas-oven   plants,   in    the   cap 
of   third   vice-president. 

Prof.  C.  Francis  Harding,  head  of  the  School  of  i 
trical  Engineering,  Purdue  University,  Lafayette.  In' 
acting  as  consulting  electrical  engineer  for  the  rec' 
established  Public  Service  Commission  of  Indiana  an 
this  capacity  has  recently  completed  the  appraisal  ot 
of  the  largest  electrical  public  utility  companies  in 
State,  under  the  direction  of  Mr,  H.  O.  Garman.  forn 
of  Purdue  L'niversity,  who  is  chief  engineer  for  the 
mission. 

Mr.  A.  N.  Dutton,  who  has  been  vice-president  o: 
West  Virginia  Traction  &  Electric  Company  and  man 
of  the  City  Railway,  Wheeling,  W.  Va.,  has  been  eb 
president  of  the  City  Railway  and  the  City  &  Subir 
Gas  Company,  Wheeling.  He  succeeds  Mr.  H.  R.  War 
as  president  of  the  City  Railway  and  succeeds  Mr.  ,' 
Taylor  with  the  City  &  Suburban  Gas  Company. 
Taylor  becoming  vice-president  of  the  City  &  Suburban 
Company. 

Mr.  V.  W.  Bergenthal,  assistant  sales  manager  r,: 
Wagner  Electric  Manufacturing  Company,  has  beer 
pointed  purchasing  agent  of  the  company.  Mr.  Bcrge' 
is  a  graduate  of  the  University  of  Wisconsin.  After  gr 
ation  be  joined  the  engineering  staff  of  the  Stanley  E!c 
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Manufacturing  Company  at  Pittsfield,  Mass.,  and  later  was 
sales  engineer  and  assistant  manager  of  the  Western  office 
of  that  company  at  Chicago,  111.  Since  1904  Mr.  Bergenthal 
has  occupied  the  position  of  assistant  sales  manager  of  the 
Wagner  companj-. 

Mr.  S.  C.  Pohe,  general  superintendent  of  the  Columbia 
Power,  Light  &  Railways  Company,  of  Bloomsburg,  Pa,, 
has  been  made  general  manager  of  the  company,  which 
controls  the  Columbia  &  Montour  Electric  Railway  Com- 
pany, the  Danville  &  Bloomsburg  Street  Railway  Com- 
pany, the  Standard  Gas  Company  of  Danville,  the  Standard 
Electric  Company  of  Danville,  the  Irondale  Electric  Light, 
Heat  &  Power  Company,  the  United  Gas  &  Electric  Com- 
pany, the  Berwick  Electric  Light  Company  and  the 
Northumberland  County  Gas  &  Electric  Company  of  Sun- 
bury.  Mr.  Pohe  is  well  known  in  the  electric-lighting 
circles  in  Pennsylvania  and  is  secretary  of  the  Pennsylvania 
Electric   Association. 

Sir  Joseph  Wilson  Swan,  F.R.S.,  inventor  of  the  in- 
candescent lamp  bearing  his  name,  celebrated  his  eighty- 
fifth  birthday  Oct.  31.  He  is  still  engaged  in  active 
scientific  work.  In  addition  to  his  well-known  re- 
searches leading  up  to  his  electric-lighting  inventions.  Sir 
Joseph  devised  the  autotype  carbon  process  for  making 
permanent  photographs,  discovered  the  means  of  making 
rapid  dry  plates  which  revolutionized  the  art  of  photog- 
raphy, and  made  many  improvements  in  photo-mechanical 
printing  and  in  electro-metallurgical  deposition.  The  dis- 
tinguished inventor  has  many  honorary  degrees  and  is  a 
past-president  of  both  the  British  Institution  of  Electrical 
Engineers   and   the    Faraday   Society. 

Mr.  C.  Nesbitt  Duffy  has  resigned  as  vice-president  and 
controller   of    the    Milwaukee    (Wis.)    Electric    Railway    & 
Light  Company  to  become  vice-president  and  general  man- 
ager   of    the    Manila    (P.    I.) 
^1^^^  Electric     Railroad      &     Light 

^m(^^^^^^  Company.      Mr.   Dut^y  expects 

^l^^^^^^^k  to  leave  Milwaukee  about  Nov. 

^^^^^^^^^  15    for   St.    Louis   and   will   go 

W  ''^     ^^BP  from   there   to   San   Francisco, 

I  ^"W  whence    he    will    sail    on    the 

y*'  ^^  Manchuria    on    Nov.    27,    arriv- 

■t  ,^^  ing    in    Manila    on    Christmas 

^^^^jjj^^^  day.     Mr.    Duffy    entered    the 

^^KS^^^^^^  employ      of     the      Milwaukee 

^^^^^^^^^^^         Electric      Railway      &      Light 
^^^^^^^^^^^^^^k        Company  as  controller  on  Oct. 
^^^^^^^^^^^^^^^^^  succeeding   Mr.   A.   C. 

^^^^^^^^^^^^^^^^1  In  he 

^^^^^^^^^^^^^mi     also  a 

the     company.       The     call     to 
c.  XESBiTT  DUFFY  Manila  comes  as  a  recognition 

of  Mr.  Duffy's  wide  general 
knowledge  of  the  industry  and  his  experience  and  ability 
as  an  administrative  official.  In  his  new  work  he  will 
find  large  opportunities  for  the  use  of  the  abilities  which 
he  has  developed  and  for  the  broadening  of  those  prin- 
ciples of  enlightened  public  policy  of  which  he  has  always 
been  an  exponent. 


Obituary 


Edward  Fleet  Morse,  inventor  of  the  Morse  silent  chain, 
died  Nov.  11  at  Ithaca,  N.  Y.,  aged  fifty-six  years.  In  addi- 
tion to  the  Morse  chain,  Mr.  Morse  invented  the  Morse 
thermo-gage,  an  instrument  for  measuring  the  temperature 
of  steam. 

Joseph  Ernest  Hodgson,  general  manager  of  the  Fulton 
County  Gas  &  Electric  Company,  Gloversville,  N.  Y.,  died 
in  that  city  on  Oct.  26.  Mr.  Hodgson  was  born  in  Brook- 
lyn, N.  Y.,  May  27,  1873,  and  was  a  graduate  of  the 
Polytechnic  Institute  of  Brooklyn  and  of  Cornell  Uni- 
versity. After  leaving  Cornell  in  1897  he  entered  the  em- 
ploy of  the  Brooklyn  Rapid  Transit  Company  and  in  1902 
joined  the  staff  of  the  Westchester  Lighting  Company, 
Mount  Vernon,  N.  Y..  which  at  that  time  was  under  the 
direct   control   of  the   United   Gas   Improvement   Company, 


SIR    WILLIAM    H.    PRFECE 


of  Philadelphia.  When  in  1907  the  Westchester  corpora- 
tion became  affiliated  with  the  interests  controlling  the 
Consolidated  Gas  Company,  Mr.  Hodgson  joined  the  home 
engineering  corps  of  the  United  Gas  Improvement  Com- 
pany in  Philadelphia  and  was  subsequently  detailed  to  St. 
Augustine,  Fla.  He  remained  for  only  a  short  time  in 
that  position,  going  from  there  to  Gloversville,  N.  Y.,  as 
engineer  of  the  electric  division  of  the  United  Gas  Im- 
provement interests  in  Gloversville  and  Johnstown.  His 
success  was  so  marked  that  when  the  position  of  general 
manager  of  the  Fulton  County  Gas  &  Electric  Company 
became  vacant  through  the  resignation  of  Mr.  L.  D. 
Spragle  he  received  the  appointment.  This  position  he  held 
until   his    death. 

Sir  William  Henry  Preece,  former  engineer  in  chief  and 
electrician  of  the  British  Post  Office,  and  one  of  the  highest 
authorities  on  telegraphy  and  telephony,  died  in  London, 
Nov.  6.  Sir  William  Henry  Preece  was  born  Feb.  IS,  1834, 
near  Carnarvon,  North  Wales. 
He  completed  a  full  course  at 
Kings  College,  London,  and 
studied  electricity  under  Fara- 
day at  the  Royal  Institution. 
He  was  actively  engaged  in 
telegraph  work  from  1852  un- 
til the  time  he  resigned  from 
active  service  as  consulting 
engineer  of  the  Post  Office 
Department  in  1904  For  six- 
teen years  he  was  an  em- 
ployee of  the  Electric  Tele- 
graph Company,  which  ex- 
isted prior  to  1870,  in  which 
year  the  government  took 
over  the  telegraph  control  of 
the  country.  His  connection 
with  the  Post  Office  Depart- 
ment lasted  over  twenty-seven  years.  In  1852  Sir  William, 
then  Mr.,  Preece  entered  the  office  of  the  late  Edwin 
Clarke,  who  was  then  chief  engineer  of  the  Electric  Tele- 
graph Company.  From  1854  to  1856  he  acted  as  assistant 
to  Latimer  Clarke  and  in  the  latter  year  was  made  superin- 
tendent of  the  southern  district.  During  the  early  part  of 
his  career  Sir  William  took  out  patents  of  a  duplex  system. 
In  i860  he  was  appointed  by  the  London  &  Southwestern 
Railroad  to  be  superintendent  of  the  electrical  system,  and 
in  1870  he  entered  the  post  office  service  as  division  engi- 
neer for  the  south  of  England.  In  1877  Sir  William  visited 
the  United  States  in  company  with  Sir  Henry  Fisher. 
The  result  of  their  investigations  was  the  introduction  of 
"sound  reading"  into  England.  He  also  brought  over  to 
England  the  system  of  quadruplex  telegraphy.  In  1884  he 
again  visited  the  United  States  and  when  he  returned  to 
England  introduced  the  multiplex  system  of  telegraphy. 
In  1884  Sir  William  began  experimenting  with  wireless 
telegraphy  and  worked  out  an  electromagnetic  system 
which  was  for  a  long  time  before  the  Marconi  system  in 
England  in  practical  operation  between  Larvernock,  near 
Cardiff,  and  Flatholm,  an  island  in  the  British  Channel,  a 
distance  of  3-5  miles.  Sir  William  was  for  some  years 
president  of  the  Institute  of  Civil  Engineers;  he  was  a 
past-president  of  the  Institution  of  Electrical  Engineers 
(then  the  Society  of  Telegraph  Engineers),  a  fellow  of  the 
Royal  Society,  a  member  of  the  Physical  Society,  the 
Meteorological  Society,  the  Royal  Institution,  the  British 
Association,  the  Society  of  Arts  and  an  honorary  member 
of  the  American  Institute  of  Electrical  Engineers  and  of 
the  New  York  Electrical  Society,  His  inventions,  which 
were  many,  dealt  with  the  telephone,  Wheatstone  appara- 
tus, duplex,  quadruplex  and  multiplex  telegraph,  wireless 
telegraphy  and  the  electrical  devices  for  increasing  the 
safety  of  railway  travel.  He  was  a  co-author  of  works  on 
telegraphy  and  telephony  and  was  one  of  the  most  prolific 
writers  of  scientific  papers  in  the  British  Empire.  His 
remarkable  gifts  as  a  lecturer  on  science  brought  him 
prominently  before  the  general  public  of  England.  The 
papers  presented  by  him  before  the  different  societies  show 
the  singularly  wide  range  of  subjects  which  he  mastered 
and  which  through  his  great  ability  as  a  lecturer  he  was 
enabled  to  present  to  the  best  advantage.  He  was  knighted 
on  May  24,  1899. 
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Construction 

New  England 

EVBRIPGE.  VT.— Thompson,  Shaw  &  Co..  owners  of  the  local  elcc- 
ghting  plant,  expect  to  purchase  within  the  next  18  months  one  50- 
cnerator  and  within  the  next  six  months  they  expect  to  purchase  300 
,  12  incandescent  lamps  with  brackets,  etc.  H.  L.  Thompson  is 
gcr.  Post  office  address,  Wcybridge,  R.  F.  D.  Middlebury. 
)RTH  ATTLEBORO,  MASS.— The  North  Attleboro  Electrjc  Light 
Water  Uepartmcnt  expects  to  install  within  the  next  six  months 
ISOhp  horizontal  tubular  boilers.  William  Plattncr  is  manager. 
.UiNTON,  .M.ASS. — The  finance  committee  of  the  Council  has  rcc- 
;nded  that  the  manager  of  the  municipal  electric-lighting  plant  be 
irizcd  to  purchase  an  additional  water-tube  bailer,  to  cost  $5,200. 
:.  Golden  is  manager. 

SCO.\G,  R.  1. — At  a  special  town  meeting  held  Oct.  27  the  taxpay- 
otcd  to  appropriate  $14,000  to  renew  the  equipment  in  the  municipal 
ic  power  plant,  changing  the  system  from  MO-cycIe,  1100-volt,  single- 
,  to  eOcycle,  2300-volt,  three-phase,  with  duplicate  generating  units 
lO  kw  each  with  necessary  switchboard  equipment  and  line  changes. 
!ntire  plant  is  practically  being  rebuilt  with  the  exception  of  boilers 
jvements  to  the  street-lighting  system  are  in  charge  of  a  special  im- 
ment  committee.  J.  Herbert  Bailey  is  superintendent  of  the  mu- 
ll electric-light  plant. 

OAD  BROOK,  CO\N. — The  contract  for  street-lighting  in  Broad 
t,  which  is  held  by  the  Northern  Connecticut  Lt.  &  Pwr.  Co.,  of 
sor  Locks,  expired  Nov.  11.  In  the  new  contract  it  is  expected 
a  provision  will  be  made  for  changing  the  present  street  lamps  for 
ten   lamps. 


Middle  Atlantic 

JFFALO,  N.  Y. — Bids  will  be  received  by  Francis  G.  Ward,  com- 
oner  of  public  works.  Room  5,  Municipal  Building,  Buffalo,  until 
28  for  furnishing,  setting  up  and  connecting  the  scientific  and  me- 
cal  equipment  required  in  the  completion  of  the  new  Technical 
School  building,  located  on  the  Bennett  Park  site,  between  Eagle 
Clinton  Streets,  as  follows:  Mechanical  equipment:  (b)  motors 
generators;  (c)  shafting  and  hangers;  (d)  woodworking  machinery; 
metal-working  machinery;  (f)  forge-shop  equipment;  (g)  foundry 
ment;  (h)  engineering  laboratories;  (i)  applied-arts  equipment; 
pottery  equipment;  (k)  shaving.s-exhauster  equipment;  (1)  small 
working  tools;  (m)  small  met.il-working  tools.  Electrical  work: 
:onduit  and  wiring.  Science  equipment:  (n)  science  laboratories 
ment;  (o)  domestic  science  and  service-kitchen  equipment.  A  sep- 
and  distinct  proposal  must  be  made  for  each  division  of  the  work 
r  the  different  classifications.  Plans  and  specifications  are  on  file  at 
iffice  of  the  deputy  building  commissioner.  Room  6,  Municipal  Build- 
where  blank  forms  of  proposals  and  any  desired  information  may 
stained. 

:VV  ^■ORK,  N.  Y. — Bids  will  be  received  by  the  Department  of  Chari- 
foot  of  east  Twenty-sixth  Street,  New  York,  until  Nov.  17  for  fur- 
ig  labor  and  materials  for  the  installation  of  electric-wiring  fixtures 
gas  piping  at  the  city  hospital  building,  Blackwell's  Island.  Bids 
be  submitted  on  the  entire  work.  Blank  forms  and  further  infor- 
m  may  be  obtained  at  the  office  of  Frank  Sutton,  80  Broadway,  New- 
consulting  engineer.  Michael  J.  Drummond  is  commissioner. 
:W  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
dent  of  school  buildings,  Department  of  Education,  Park  Avenue 
Fifty-ninth  Street,  New  York,  N.  Y.,  until  Nov.  17  for  installing 
ic  equipment  in  the  addition  to  and  alterations  in  Public  School  71, 
orcst  Avenue,  borough  of  Queens;  also  for  installing  electric  equip- 
in  new  Public  School  22,  corner  of  Washington  and  Columbus 
ues,  borough  of  Richmond.  Blank  forms,  plans  and  specifications 
be  obtained  or  seen  at  the  office  of  the  superintendent,  hall  of  the 
1  of  Education.  Park  .\venue  and  Fifty-ninth  Street,  New  York; 
at  branch  offices,  69  Broadway,  Flushing,  borough  of  Queens,  and 
ugh  Hall,  New  Brighton,  borough  of  Richmond. 
ICHESTER.  \.  Y.— The  large  power  house  of  the  Rochester  & 
s  Bay  Ry.  Co.  at  Ontario  was  recently  destroyed  by  fire,  causing 
i  of  about  $40,000. 

\TERTOWN,  N.  Y. — The  Public  Service  Commission  has  granted 
Northern  New  York  Utilities  Co.  permission  to  construct  and  operate 
Iroclectric  plant  on  Beaver  River  near  Belfort.  The  company  is  also 
irized  to  issue  bonds  to  the  amount  of  $248,000,  to  be  sold  at  not 
;han  85,  and  $93,300  in  capital  stock  to  be  sold  at  not  less  than  par. 
)INBORO,  PA. — Among  the  improvements  contemplated  by  the 
hwestern  Pennsylvania  Ry.  Co.,  of  Meadville,  is  the  erection  of  a 
lined  electric  railway  station  and  a  substation  (46  ft.  by  76  ft.)  in 
boro.  Niagara  power  will  be  used  under  the  new  system.  In  addi- 
to  furnishing  energy  to  operate  the  street  railway  the  new  station 
furnish  electricity  for   lamps  and  motors. 

IILADELFHIA,  PA.— Bids  will  be  received  at  the  office  of  George  D. 
;r.  director  Department  of  Public  Safety.  Room  215.  City  Hall,  Phil- 
ihia.  Pa.,  until  Nov.  21  for  the  following  supplies  for  the  Electrical 
au:  2400  sq.  ft.,   5^-in.  asbestos  wood,  J.  M.  Trasitc,  plain  or  equal; 


48  one-lamp  ceiling  fixtures  for  fir.^t-floor  corridor.  City  Hall;  police  tele- 
phone service  and  equipment  for  the  use  of  the  city  of  Philadelphia  during 
the  year  1914;  Bell  municipal  telephone  service  and  equipment  for  the  use 
of  the  city  of  Philadelphia  during  the  year  1914;  Keystone  municipal  tele- 
phone service  for  the  city  of  Philadelphia  for  1914;  one  main  distributing 
terminal  and  protector  frame  for  fire-alarm  circuits;  11.000  ft.,  25  pair. 
No.  16  gage,  paper-insulated,  lead-incased  cable,  to  be  delivered  at  Thirty- 
first  District  police  station.  Twenty-sixth  and  York  Streets;  10,500  ft.,  2S 
pair.  No.  16  gage,  paper-insulated,  lead-incased  cable,  to  be  delivered  at 
Thirty-eighth  District  police  station.  Fifty-fifth  and  Pine  Streets.  Specifi- 
cations for  above  may  be  obtained  at  the  office  of  the  Electrical  Bureau, 
Room   618,   City    Hall. 

ELLERSLIE,  MD.— The  Cooks  Mills  El.  Lt.  &  Pwr.  Co..  of  Ellerslie. 
expects  to  install  within  the  next  four  or  six  months  from  40  to  50 
meters,  and  to  purchase  within  the  next  four  months  electrical  alli- 
ances and  supplies,  including  wire,  switches,  lamps,  etc.  £>aniel  De.il  :- 
president. 

NEW  MARTINSVILLE,  W.  VA.— The  Sistersville  El.  Lt.  &  Pwr.  Co.. 
of  New  Martinsville,  is  rebuilding  the  lighting  system  here  and  extending 
its  distribution  lines  to  suburbs.     D.  L.  Evans  is  superintendent. 

BLACKSBURG,  VA.— The  Virginia  Polytechnic  Institute  hopes  to  pur- 
chase arc  lamps  and  lamp-posts  within  the  next  year.  D.  O.  Matthews  ii 
superintendent  of  the  Heat  and  Power  Department. 

MANASSAS,  VA. — Bids  will  be  received  by  the  town  of  Manassas 
until  Dec.  5  for  the  installation  of  an  electric-light  plant,  including  poles, 
lines  and  wiring.  Bids  will  also  be  received  until  Dec.  3  for  furnishing 
materials  and  installing  water-works  and  sewer  systems.  Copies  of  plans 
and  specifications  may  be  obtained  upon  receipt  of  $5,  which  will  be  re- 
funded if  plans  are  returned  before  Dec.  I.  C.  R.  C.  Johnson  is  chair- 
man and   N-   Wilson   Davis  engineer. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington.  D.  C,  until 
Nov.  17,  for  an  electrical  apparatus  and  cable  connecting  the  present 
plant  of  the  Interior  Department  with  the  court  of  appeals  and  the  old 
court  house,  Washington,  D.  C.  Plans  and  specifications  may  be  ob- 
tained upon  application.  Elliott  Woods  is  superintendent  of  United 
States  Capitol  building  and  grounds. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup. 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Nov. 
IS,  for  furnishing  at  the  various  navy  yards  and  naval  stations  the  fol- 
lowing supplies:  Brooklyn,  N.  Y.,  Schedule  5975 — 50  detectors  for  radio 
receiving  sets,  one  5-kw  radio  transformer;  Schedule  5981 — 81,000  ft. 
0.102-in.  diameter  telegraph  wire;  Philadelphia,  Pa.,  Schedule  5976 — two 
switchboards  and  spare  parts,  143  miscellaneous  telephones  and  spare 
parts.  Bids  will  also  be  received  at  the  same  place  until  Nov.  25  as 
follows:  Mare  Island,  Cal.,  Schedule  5978 — one  electro-plating  outfit; 
Schedule  5979^-engine-room  mechanical  telegraph  transmitters  and  in- 
dicators (two  each) ;  Brooklyn,  N.  Y.,  Schedule  5986 — one  combination 
electrically  heated  sterilizer,  complete;  Schedule  6006 — 130,000  ft.  aerial, 
silicon  bronze  wire;  Annapolis,  Md.,  Schedule  5990 — one  oil-engine- 
driven,  direct-current  exciter  unit.  .Applications  for  proposals  should 
give   the   schedule   desired  by   number. 


North  Central 

.•\LB10N,  MICH. — Property  owners  on  South  Division  Street  are 
asking  for  an  extension  of  the  ornamental  street-lighting  system  on  that 
thoroughfare. 

BOYNE  FALLS,  MICH.— The  local  electric-light  plant  has  been  pur- 
chased by  W.  J.  Pearson,  who  has  organized  a  company,  known  as  the 
Boyne  Falls  Pwr.  Co.  It  is  expected  that  electricity  will  soon  be  fur- 
nished for  motors  as  well  as  lamps.  D.  H.  Hinckley,  of  Brutus,  is  also 
interested   in  the  company. 

DETROIT,  MICH.— The  Edison  EL  lUg.  Co.,  of  Detroit,  has  sUrted 
work  on  the  construction  of  a  power  plant  at  Connors  Creek,  where  40.000 
hp  will  ultimately  be  developed. 

HONOR,  MICH.— The  Betsey  River  Lt.  &  Pwr.  Co.,  of  Honor,  has 
applied  to  the  Village  Council  for  a  franchise  to  furnish  electricity  here. 
The  company  has  completed  its  dam  and.  it  is  understood,  will  soon  be 
ready  to  furnish  electrical  service.  The  proposed  plant  will  cost  about 
$100,000  and  will  develop  about  1200  hp.  J.  L.  Barker,  cashier  of  the 
Benzie   County   Bank,  of  Honor,  is  interested  in  the  project. 

MONROE,  MICH.— Orders  have  been  placed  by  the  Monroe  Bindery 
Board  Co.  with  the  Allis-Chalmcrs  Co.  for  two  turbo-alternators. 

ROSCOMMON,  MICH.— Bonds  to  the  amount  of  $4,500  have  been 
voted  for  improvements  to  the  electric-light  and  water-works  plant. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  the  sec- 
retary of  the  director  of  public  service,  204  City  Hall,  Cleveland,  until 
Nov.  22  for  a  direct-connected  motor-driven  centrifugal  pump  for  the 
city  water  department.  Proposals  must  be  submitted  on  blanks  furnished 
by  the  superintendent  of  the  water  department.  W.  T.  Springbom  is 
director  of  public  service  and  W.  H.  Kirby  is  secretary. 

MIDDLE  POINT,  OHIO.— The  France  Stone  Co.  is  contemplating  the 
installation  of  electrical  equipment  at  its  Middle  Point  quarries. 

PORT  CLINTON.  OHIO. — .\t  the  election  held  Nov.  4  the  proposition 
to  issue  bonds  for  the  construction  of  a  municipal  electric-light  plant  was 
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carried.  For  further  information  address  the  clerk  of  Board  of  Public 
Affairs. 

SHILOH,  OHIO. — At  an  election  held  recently  the  proposal  to  levy 
additional  ta.x  for  a  period  of  five  years  for  the  installation  of  an  electric- 
light   plant    was   carried. 

HARRODSBURG,  KY.— The  proposal  to  issue  $12,000  in  bonds  to  pro- 
vide funds  for  improvements  to  the  municipal  electric-light  plant  was 
carried  at  the  election   held  Nov.  4. 

LEXINGTON.  KV.— At  the  election  held  Nov.  4  the  voters  defeated 
the  proposed  bond  issue  of  $200,000  for  the  purpose  of  establishing  a 
municipal  electric-light  plant. 

LOUISVILLE,  KY.— The  General  Construction  Co.,  of  Louisville,  will 
install  an  electric  plant  in  an  apartment  house  it  is  building.  The 
equipment  will  consist  of  three  75-hp  horizontal  return  tubular  boilers, 
down-draft  furnaces,  one  55-hp  and  two  75-hp  steam  engines,  one  35- 
kw  and  two  50-kw  generators  with  switchboard  equipment  for  an  iso- 
lated plant,  switchboard  meters  and  apartment  meters  and  approximately 
1700  incandescent  lamps.  Contracts  for  equipment  and  machinery  have 
not  yet  been  placed.     A.   M.   Cowherd  is  engineer  in  charge  of  the  work. 

P.\RIS,  KY. — The  city  of  Paris  is  considering  the  question  of  estab- 
lishing a   municipal   electric-light   plant. 

VARILLA,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington,  has  taken 
over  the  local  electric-light  plant,  which  was  originally  built  to  serve  the 
various  mines  of  T.  J.  .\sher,  on  his  3S,0G0-acre  coal  tract.  This  will 
be  used  by  the  company  for  the  central  plant  in  this  district.  Electricity 
will  be  transmitted  at  33,000  volts  to  the  mines  of  the  Bell  and  Bath 
fields,  with  reserve  stations  at  Middlesboro  and  Pineville. 

ALBION,  IND.— The  Board  of  Public  Works  expects  to  purchase 
within  the  next  six  months  about  4000  ft.  three  No.  10  lead-covered 
cable  for  street  lamps  and  about  30  ornamental  lamp-posts.  A.  Holder- 
man  is  superintendent. 

HUNTINGTON,  IND. — .■\t  an  election  held  Nov.  4  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-light  plant  was 
carried.     H.   I.   Young  is  city  clerk. 

DUQUOIX.  ILL.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington.  D.  C,  until  Dec.  19, 
for  the  construction,  complete,  including  mechanical  equipment,  interior 
lighting  fi.xtures  and  approaches,  of  the  United  States  post  office  at 
Duquoin.  Drawings  and  specifications  may  be  obtained  at  the  above  office 
or  from  the  custodian  of  site  at  Duquoin.  O.  Wenderoth  is  supervising 
architect. 

GRANVILLE,  ILL.— Sidney  Whitaker,  owner  of  the  local  electric- 
light  plant,  expects  to  purchase  within  the  next  30  days  one  60-hp 
oil  engine  and  two  hoods  for  street  lamps. 

L.\  HARPE,  ILL. — The  installation  of  an  ornamental  street-lighting 
system  is  under  consideration  by  the  merchants  of  the  city,  using  16 
standards  in  three  blocks. 

MANITO,  ILL.— The  contract  lor  the  construction  of  the  new  power 
house  for  the  municipal  electric-light  plant  has  been  awarded  to  R.  A. 
Hilling  &  Co.  As  yet  no  other  arrangements  have  been  made  for  im- 
provements to  the  municipal  electric-light  plant.  William  T.  S.  Beebe 
is   superintendent. 

MONTICELLO,  ILL.— The  Monticello  El.  Lt.  &  Pwr.  Co.  expects  to 
install  within  the  next  five  months  substation  equipment  to  take  the 
place  of  its  present  generating  apparatus  (133  cycles).  The  company  is 
now  erecting  about  1  mile  of  pole  line  and  has  recenly  installed  75  service 
meters.  Electrical  cooking  appliances  and  heating  devices,  etc.,  are  pur- 
chased as  required.     John  A.  Glover  is  general  superintendent. 

PEORIA,  ILL. — The  .Association  of  Commerce  has  instructed  Secretary 
Palding  Slevin  of  the  publicity  committee  to  secure  estimates  on  a  large 
search-lamp  for  advertising  purposes;  also  estimates  for  an  electric  sign 
"Welcome  to  Peoria,"   with   letters  20   ft.   high. 

PEOTONE.  ILL.— The  Peotone  El.  Co.  expects  to  purchase  within 
*he  next  six  months  series  street-lighting  equipment  and  20  ornamental 
lamp-posts  carrying  five-lamp  clusters.     H.   Fedde  is  manager. 

SPRLN'GFIELD,  ILL.— .A  committee  of  business  men  has  submitted  a 
plan  to  Willis  J.  Spaulding,  city  commissioner,  for  the  extension  of  the 
ornamental  street-lighting  system  in  the  business  district  when  the  city 
enters  the  commercial  lighting  field. 

STERLING,  ILL.— The  Northwestern  Barb  Wire  Co.,  of  Sterling,  ex- 
pects to  purchase  a  centrifugal  pump  for  its  electric  power  plant.  P.  W. 
l^iilon  is  secretary. 

STERLING,  ILL.— The  light  committee  of  the  City  Council  has  en- 
gaged H.  S.  Green,  general  manager  of  the  Rock  River  Lt.  &  Pwr.  Co., 
of  Sterling,  to  prepare  plans  for  the  new  ornamental  street-lighting  sys- 
tem for  the  business  district  of  the  city.     The  plans  provide  for  14  blocks. 

WARSAW,  ILL.— The  Keokuk  El.  Co.  has  submitted  a  proposal  to  the 
City  Council  for  the  installation  of  an  ornamental  street-lighting  system 
in  Warsaw.     Three  different  plans  have  been  submitted. 

GRAND  RAPIDS,  WIS.— The  Consol.  Wtr.  Pwr.  &  Paper  Co.  may  pos 
sibly  install  in  the  near  future  one  or  more  60-cycle  generating  units. 
switchboard,  transformers,  motors,  etc.,  and  remodel  some  of  the  boilers. 
Nothing  definite  has  yet  been  decided  upon.  C.  L.  Hayward  is  electrical 
engineer. 

LA  CROSSE,  WIS.— The  Wisconsin  Ry..  Lt.  &  Pwr.  Co.,  of  La 
Crosse,   expects   to   erect    within   the   next   six   months   a    new   substation. 


MADISON,  WIS.— The  Peninsular  Pwr.  Co.,  of  Madison,  expects  to 
erect  within  the  next  six  months  an  extension  to  its  66,000-volt  trans- 
mission line  and  to  purchase  boilers  and  turbo-generators  for  an  output  of 
about    1000  hp. 

M.AUSTON,  WIS.— The  Mauston  EI.  Ser.  Co.  expects  to  purchase 
within  the  next  six  months  one  150-hp  steam  engine  and  boiler  com- 
plete.    J.  E.  Carroll  is  manager. 

MINERAL  POINT,  WIS.— The  Mineral  Point  Pub.  Ser.  Co.  expects 
to  install  within  the  next  30  days  a  1200-kw  Westinghouse  (Binder  typel 
generator,  La  Blanc  condenser  and  stoker,  cooling  tower  and  another 
Heine  boiler.     F.  C.  Ludden  is  president. 

MOSINEE,  WIS.— The  Mosinee  El.  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase one  transformer.     W.  A.   Von  Berg  is  treasurer. 

MOUNT  HOREB,  WIS.— The  Mount  Horeb  Ht.,  Lt.  &  Pwr.  Co.  ex- 
pects to  purchase  within  the  next  two  months  one  75-hp  producer-gas 
engine  and  one  50-kw,  three-phase,  60-cycle,  2200-volt  generator,  directly 
connected.      M.   Mathison  is  president. 

OAKFIELD,  WIS.— The  Oakfield  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase within  the  next  20  months  a  10-kw  to  12-kw  generator  and  engine. 

BLACKDUCK,  MINN. — The  question  of  purchasing  the  local  electric- 
light  plant  and  telephone  exchange,  owned  by  the  Blackduck  El.  &  Tel. 
Co.,  to  be  owned  and  operated  by  the  municipality,  is  under  considera- 
tion.     M.   D.    Stoner   is   president  of  the   company. 

CHISHOLM,  MINN.— The  controlling  interest  of  the  Chisholm  El. 
Co.  has  been  purchased  by  Knox-Heskett  Co.,  of  Chicago,  HI.,  and  asso- 
ciates. It  is  understood  that  extensive  improvements  are  contemplated 
to  the  plant  and  system.  Among  the  new  directors  are:  Neal  Brown, 
of  Wausau;  R.  M.  Heskett,  of  Chicago,  III.,  and  Charles  Meyers,  of 
Wausau,  Wis.     Albert  Sandt  still  retains  his  interest  in  the  company. 

SWANVILLE,  MINN.— The  Village  Council  has  granted  a  franchise 
to  Albert  Mielke  to  construct  and  operate  an  electric-light  plant  in 
Swanville. 

WATERTOWN,  MINN. — Plans  are  being  prepared  for  construction 
of  an  electric-power  plant  in  Watertown.  A  company  is  being  organized 
by  Guy  E.   Halgren  and  James  J.   Donsford  to  operate  same. 

ANAMOS.'^,  lA.— William  G.  Dows,  Isaac  B.  Smith  and  John  A. 
Reed,  of  Cedar  Rapids,  recently  granted  a  franchise  in  Anamosa,  con- 
template the  purchase  of  the  old  electric  plant  in  Anamosa  and  to  con- 
nect same  with  their  Cedar  Rapids  plant  and  furnish  electricity  for 
lamps  and  motors  here.     L.  J.  Fisher  is  city  clerk. 

BLOOMFIELD,  lA.— The  Burlington  EL  Ry.  Co.  has  submitted  a 
proposal  to  the  City  Council  offering  to  purchase  the  municipal  electric- 
light  plant. 

DUBUQUE,  lA.— Bids  will  be  received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  \\'ashington,  P.  C,  until  Dec.  1  for 
changes  in  plumbing,  conduit  and  wiring  system  and  lighting  fixtures  in 
the  United  States  custom  house  and  post  office  in  Dubuque.  For  de- 
tails   see   proposal   columns.     O.    Wenderoth   is    supervising   architect. 

DUNKERTON,  lA.— J.  A.  Renz  has  been  granted  a  franchise  to  con- 
struct  and   operate   an   electric-light   plant   in   Dunkerton. 

GILBERTSVILLE,  lA.— The  Gilbertsville  Ltg.  Co.,  recently  incorpor- 
ated, is  reported  to  be  contemplating  the  construction  of  an  electric-light 
plant   in   Gilbertsville.      R.   W.   Allen  is  president. 

LE  MARS,  LA. — .At  an  election  held  recently  the  proposition  to  grant 
the  Le  Mars  Wtr.  &  Lt.  Co.  a  25-year  franchise  to  furnish  water  and 
light  in  Le  Mars  was  defeated.     The  franchise  expired  Oct.  1. 

PELLA,  lA. — The  city  of  Pella  expects  to  purchase  within  the  next 
two  months  cable  for  underground  distribution  in  connection  with  the 
municipal   electric-light   plant.     A.   C.   Kuyper   is  manager. 

THORNTON,  lA. — The  question  of  installing  an  electric-light  system 
in    Thornton   is   under   consideration. 

NEW  LONDON,  MO. — Bids  will  be  received  by  the  North  Missouri 
Lt.  &  Pwr.  Co.,  of  New  London,  until  Nov.  21  for  furnishing  material 
and  construction  of  approximately  35  miles  of  33, 000-volt,  three-phase 
transmission  lines.  Plans  and  specifications  may  be  obtained  from  J.  D. 
Lane,  of  New  London,  or  the  Fuller-Coult  Co.,  Chemical  Building,  St. 
Louis,  Mo.,  engineers. 

GRAND  FORKS,  N.  D.— Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Grand  Forks  County,  at  the  office  of  the 
County  .Auditor,  Grand  Forks,  until  Nov.  25  for  conduits,  electric  light 
and  power  wiring  and  telephone  conduits  for  the  Grand  Forks  County 
court  house,  in  Grand  Forks,  according  to  plans  and  specifications  pre- 
pared by  Buechner  &  Orth,  architects.     Hans  Anderson  is  county  auditor. 

PLAZA,  N.  D. — Application  has  been  made  to  the  town  of  Plaza  by 
B.  C.  French  for  a  franchise  to  construct  and  operate  an  electric-light 
plant  here. 

BLUNT,  S.  D. — The  Blunt  Lt.  &  Pwr.  Co.  expects  to  purchase  within 
the  next  six  months  a  few  vacuum  cleaners,  washing  machines  and  wiring 
supplies.     C.  E.  Gunsalus  is  engineer  and  manager. 

WHITE,  S.  D. — Application  has  been  made  to  the  City  Council  for  a 
franchise  by  George  Baisley,  of  White,  to  install  and  operate  an  electric- 
light  plant  here. 

FULLERTON,  NEB.— If  the  application  of  the  Fullerton  El.  Lt.  & 
Pwr.  Co.  now  pending  before  the  board  of  irrigation  is  acted  on  favor- 
ably,   the    company    will    install    new    equipment    in    a    water-power    plant. 
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The  same  will  probably  be  completed  within  the  next  12  to  16  months. 
C.  N.   Philbrick  is  secretary. 

COTTONWOOD  F.VLLS.  KAN.— The  Home  Lt.  &  Pwr.  Co.,  of  Cot- 
tonwood Tails,  expects  to  install  within  the  next  four  months  one  100-hp 
<150-lb.  pressure)  tubular  boiler.     \V.  VV.  Austin  is  manager. 

GOODLAND.  KAN.— The  Goodland  Lt.  &  Pwr.  Co.  expects  to  install 
within  the  next  two  months  one  "S-kw,  three-phase,  2300-volt  generator 
belted  to  a  60-lip  Muncie  oil  engine.     William  H.   Frazier  is  manager, 

GYPSUM,  KAN.— The  Gypsum  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  four  months  a  25-hp  or  30-hp  oil  engine,  underground 
conduit  for  ornamental  street-lighting  system  and  ornamental  lamp 
standards.  It  also  will  soon  purchase  heating  and  cooking  apparatus, 
washing  machines  and  electric  irons.     R.  O.   Keys  is  president. 

H.'\RPER,  KAN. — Within  the  next  six  months  the  managers  of  the 
municipal  light  and  water  plant  expect  to  purchase  a  motor  and  pump  for 
the  water  plant.     A.  M.  Carter  is  superintendent. 

HAVEN,  KAN.— The  Haven  El.  &  Ice  Co.  expects  to  enlarge  its 
ice  plant  and  to  purchase  a  S-ton  ice  vat.  The  ice  plant  is  operated  in 
connection  with  the  electric  plant. 

HIAWATHA,  KAN.— The  Hiawatha  El.  Lt.  Co.  expects  to  build 
within  the  next  two  months  a  15-ton  ice  plant,  to  be  operated  in  connection 
with  the  electric-light  plant.     R.  H.  Love  is  secretary  and  manager. 

OSAWATOMIE,  KAN.— The  Electric  Light  Commission  expects  to 
purchase  within  the  next  six  months  one  ground  detector,  one  syn- 
chronizer for  parallel  operation,  and  about  20.000  ft.  No.  8  weather-proof 
wire.     B.  L.  Prier  is  superintendent. 


Southern  States 

CHARLESTON,  S.  C— The  Charleston-Isle  of  Palms  Trac.  Co.,  of 
Charleston,  expects  to  erect  within  the  next  two  months  a  substation  at 
.Mount  Pleasant,  to  be  equipped  with  two  300kw  rotaries,  6600-volt 
primary,  600-volt  secondary  (railway).  .Arrangements  have  already  been 
n'adc  for  purchase  of  equipment.  W.  W.  Fuller  is  chief  engineer  and 
general  superintendent. 

PUNTA  GORDA,  FLA.— At  an  election  to  be  held  Dec.  2  the  propo- 
sition to  issue  $75,000  in  bonds,  the  proceeds  to  be  used  for  extensions 
to  electric,  water  and  sewers  systems,  will  be  submitted  to  the  voters. 

NASHA'ILLE,  TENN.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department.  Washington,  D.  C,  until  Nov.  25 
for  a  new  hoistway,  an  electric  freight  lift,  etc.,  for  the  United  States 
post  office  and  custom  house  at  Nashville,  Tenn.,  in  accordance  with 
specifications,  copies  of  which  may  be  obtained  at  the  above  office.  O.  Wen- 
deroth  is  supervising  architect. 

HUNTSVILLE,  ALA.— The  Alabama  Pwr.  Co.,  it  is  reported,  has  de- 
cided to  establish  one  of  its  steam  plants  in  Huntsville.  The  proposed 
plant  will  cost  about  $1,250,000  and  will  furnish  electricity  in  Hunts- 
ville and  throughout  a  large  territory  in  Madison  and  adjoining  counties. 

MUSKOGEE,  OKLA.— The  Sequoyah  Club  is  reported  to  have  awarded 
a  contract  to  Joseph  Dickman  to  construct  a  concrete  dam  6  ft.  high 
across  the  Illinois  River.  Later  the  club  contemplates  the  installation  of 
a  waterwheel  and  generator  to  furnish  electricity  for  lighting  the  club- 
house, cottages  and  grounds. 

EASTLAND,  TEX.— The  Eastland  Lt.  &  Pwr.  Co.  expects  to  erect 
within  the  next  two  months  a  power  house.  The  company  has  recently 
purchased  an  engine  and  generator.     A.  A.  Abney  is  manager. 

HALLETTSVILLE,  TEX.— The  city  of  Ilallettsville  expects  to  pur- 
chase within  the  next  six  months  a  street-lighting  system  and  100  ceil- 
ing and  desk  fans.     T.  J.  Buchanan  is  city  engineer  and  electrician. 

JACKSONVILLE,  TEX.— The  Jacksonville  Ice  &  El.  Co.  expects  to 
install  within  the  next  few  months  a  200-kva,  60-cycle,  2200-volt  gen- 
erator directly  connected  to  an  oil  engine,  or  possibly  a  steam  engine, 
and  also  600  hp  in  new  boilers.  The  company  recently  installed  a  series 
street-lighting  system  throughout  the  entire  town. 

,  LAREDO,  TEX.— The  Laredo  El.  &'Ry.  Co.  expects  to  purchase 
within  the  next  few  months  either  a  steam  turbine  or  oil  engine  and 
stoker  for  boiler  room;  also  new  incandescent  street-lighting  system. 
Frank  E.  Scoville  is  secretary  and  manager. 

MIDLOTHIAN,  TEX.— The  Ice,  Wtr.  &  Lt.  Co.,  of  Midlothian,  ex- 
pects to  purchase  within  the  next  two  months  20  meters,  2000-lb.  weather- 
proof wire  and  12  lightning  arresters,  and  within  the  next  12  months  it 
expects  to  purchase  50  electric  irons,  six  electric  .fircless  cookers,  six 
v.icuum  cleaners  and  general  wiring  supplies  to  the  amount  of  $2,000. 
The  company  has  just  purchased  one  carload  of  poles.  Charles  J.  Muller 
IS  manager. 

MOUNT  PLEASANT,  TEX.— The  Mount  Pleasant  El.  Co.  expects 
to  reconstruct  its  overhead  system,  install  series  lighting  system,  furnish 
electricity  to  pump  the  city  water  and  rebuild  its  plant  within  the  next 
three  months.     Charles'  A.   Bergen  is  manager. 

NAVASOTA,  TEX.— The  Navasota  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase within  the  next  four  months  a  coal-conveying  system  to  carry  coal 
from  car  to  boiler  house,  a  distance  of  about  100  ft.  R.  W.  Horlock  is 
treasurer. 

POST    CITY,    TEX.— The    Post    Pwr.    Co.    may    decide    to    establish    a 


complete  lighting  9>8teni  for  the  town.  As  yet  nothing  definite  has  been 
decided  upon.     H.  W.  Fairbanks  is  vice-president  and  general  manager. 

SAN  SABA,  TEX.— The  San  Saba  Lt.  &  Ice  Co.  expects  to  purchase 
wihin  the  next  three  months  a  100  to  125-kw  generating  unit,  consisting 
of  engine  and  generator  and  generator  switchboard  panel  for  above  gen- 
erator.    F.    R.   Hall  is  manager. 

TUVAH,  TEX.— The  Toyah  El.  Lt.  Co.  expecU  to  purchase  within 
the  next  few  months  a  25-hp  internal-combustion  engine. 

VERNON,  TEX.— The  Texas  Public  Service  Co.  expects  to  erect  a 
short  2300-voU  transmission  line  and  to  purchase  an  alternating-current, 
2300-volt  generator  and  engine;  also  usual  line  of  electrical  supplies,  in- 
cluding heating  and  cooking  apparatus,  vacuum  cleaners,  washing  ma- 
chines, etc.     A.  E.  Gilman  is  business  manager. 

WALNUT  SPRINGS,  TEX.— The  managers  of  the  municipal  electric- 
light  plant  expect  to  erect  within  the  next  two  months  a  transmission 
line  from  Waco  to  Walnut  Springs,  to  obtain  electricity  from  the  Waco 
plant;  also  to  purchase  the  independent  telephone  line  between  Walnut 
Springs  and  Waco. 


Pacific  States 

HAN  FORD,  WASH— The  Hanford  Irrigation  &  Pwr.  Co.  expects  to 
purchase  medium  quantities  of  lamps,  heating  devices  and  electrical  wir- 
ing supplies.     E.    F.    Benson   is   receiver  of  the  company. 

LEBAM,  W.-\SH— Plans  are  being  prepared  by  R.  L.  Fisher,  of  Ray- 
mond, for  the  installation  of  an  electric-lighting  system  in  Lebam.  Elec- 
tricity for  operating  the  system  will  be  supplied  by  the  Lebam  Mill  & 
Timber  Co. 

MEDICAL  LAKE,  WASH.— The  Okanogan  Valley  Pwr.  &  Lt.  Co.  ex- 
pects to  erect  a  small  power  house  on  the  Methow  River  and  to  erect 
30  miles  of  22,000-volt  transmission  line,  connecting  Brewster  and  Oko- 
nogan,  within  the  next  six  months;  also  to  purchase  within  the  next 
three  months  a  250-kw  generator,  switchboard  panels,  three  125-kva,  22,- 
000-voIt  transformers,  one  pair  of  35-in.  waterwhccls,  exciter  and  water- 
wheel  governor.     Eugene  Enlow,  of  Medical  Lake,  is  president. 

MONTESANO,  WASH.— The  City  Council  has  authorized  the  in- 
stallation of  new  street  lamps  on  Kamilche,  Church,  Cedar  and  State 
Streets.     Bids  for  the  work,  it  is  understood,  will  soon  be  asked  for. 

MORTON,  WASH.— The  City  Council  has  granted  a  franchise  to  F. 
M.  Broadbent  to  construct  and  operate  an  electric-light  plant  in  Morton 
for  a  period  of  49  years. 

PROSSER,  W.-VSH.— Work  will  soon  begin  on  the  extension  of  the 
transmission  lines  of  the  Pacific  Pwr.  &  Lt.  Co.  along  the  Model  Orchard 
Uoatl,  a  distance  of  several   miles. 

SEATTLE,  WASH.— The  Puget  Sound  Trac,  Lt.  &  Pwr.  Co.,  of 
Seattle,  is  contemplating  the  erection  of  a  transmission  line  from  George- 
town into  the  Black  River  district,  to  furnish  electricity  for  lamps  and 
motors  to  the  ranchers  in  that  vicinity. 

SEATTLE,  W.-\SH.— The  water-power  rights  on  the  Skagit  and  Cas- 
cade Rivers  for  which  permits  were  recently  granted  by  Secretary  Hous- 
ton of  the  Department  of  Agriculture  to  the  Skagit  Pwr.  Co.  have  been 
purchased  by  the  Stone  &  Webster  Corpn.,  of  Boston,  Mass.  It  is  un- 
derstood that  a  hydroelectric  plant  to  develop  50,000  hp  will  be  erected 
at  a  cost  of  about  $5,000,000.  Electricity  generated  at  the  plant  will  be 
transmitted  to   Seattle. 

TACO.MA,  WASH.— Plans  have  practically  been  completed  by  B.  W. 
Collins,  electrical  superintendent,  for  the  installation  of  an  ornamental 
street-lighting  system  in  the  business  district.  An  ordinance  providing 
for  creating  an  improvement  district  to  install  the  lamps  will  soon  be 
introduced  in  the  City  Council. 

WASHOUGAL,  WASH.— The  Western  Lt.  &  Pwr.  Co.,  of  Washougal. 
expects  to  install  within  the  next  30  days  one  Woodward  waterwheel 
governor.  The  company  is  rebuilding  part  of  its  distribution  system  and 
will  make  e-xtensions  of  approximately  3  miles.  C.  W.  Cottrell  is  presi- 
dent. 

CORV.VLLIS,  ORE. — The  Oregon  Pwr.  Co.  has  submitted  a  proposal 
to  the  City  Council  offering  to  install  H5  electric  lamps  of  100  cp  in 
place  of  the  52  arc  lamps  now  in  use.  The  company  offers  to  install  the 
lamps  at  its  own  expense  and  maintain  the  lamps  for  the  same  amount 
that  is  now  expended  for  street-lighting,  provided  a  five  or  ten-year  con- 
tract is  signed. 

LEBANON,  ORE.— The  Lebanon  El.  Lt.  &  Wtr.  Co.  expects  to  erect 
within  the  next  three  months  22  lamp  standards,  carrying  five-lamp  clus- 
ters, to  be  operated  on  6.6-amp  series  system.  Orders  have  been  placed 
for   posts   and   wire.      S.    I.    Stewart   is   manager. 

BURLINGAME.  CAL.— Plans  have  been  adopted  by  the  Board  of 
Trustees  for  the  installation  of  a  new  street-lighting  system  in  both  the 
business  and  residence  sections.  Electroliers  maintained  by  underground 
wires  will   be   erected  in  the  business  district. 

CALISTOGA,  C.\L.— The  State  Railroad  Commission  has  granted  the 
Napa  Valley  El.  Co.,  of  St.  Helena,  permission  to  purchase  the  property 
of  the  Calistoga  El.  Co.  and  to  issue  $20,500  in  bonds.  $15,300  in  capital 
stock  and  $5,000  in  notes,  the  proceeds  to  be  used  to  take  over  the  prop- 
erties and  to  provide  for  extensions  and  improvements. 

FILLMORE,  CAL. — Surveys  are  being  made  by  T.  A.  Heaston  and 
Constant   W.    Booth,   of   Huntington   Park,  civil   engineers,  at   Bradfield's 
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mp  on  the  Big  Sespe  for  the  proposed  hydroelectric  power  plant  to  be 
ilt  by  the  Sespe  Lt.  &  Pwr.  Co.,  recently  incorporated.  The  company  has 
:d  on  10,000  in.  to  be  diverted  from  the  stream.  It  is  proposed  to  build 
reral  dams  across  the  stream  and  impound  the  floodwaters. 
LOS  ANGELES,  CAL.— The  City  Council  has  adopted  a  report  rec- 
unending  an  appropriation  of  $1,500  to  cover  the  cost  of  employing 
ree  experts  to  report  on  the  aqueduct  bureau,  which  report  is  to  be 
►•en  to  the  public  before  the   coming  bond  election,     George  L.   Hoxie, 

East  Forty-first  Street,  New  York,  N.  Y.;  Prof.  C.  L.  Corey,  of  the 
ate  University,  and  C.  W.  Koiner,  manager  of  the  Pasadena  municipal 
rctric  plant,  will  report  on  the  cost  of  a  municipal  electrical  distribution 
stem  for  aqueduct  power,  cost  of  operating  the  system,  etc.  E.  F. 
attergood,  of  the  power  bureau,  will  be  required  to  submit  an  estimate 

the  cost  of  a  distributing  system  for  street-lighting. 

SAN    DIEGO,    CAL.— The    State    Railroad    Commission    has   authorized 
e   San    Diego    Consol.    Gas    &    El.    Co.    to    issue    $27,000    in   bonds,   the 
oceeds  to  be  used  for  additions  and  improvements  to  its  plant. 
SAN  LUIS  OBISPO,  CAL.— The  Midland  Counties  Pub.   Ser.   Corpn., 

San  Luis  Obispo,  expects  to  install  within  the  next  three  months  one 
t  of  66,000-volt  lightning  arresters.  George  L.  Howard  is  district 
ent. 

SANTA  CRUZ,  CAL.— The  city  of  Santa  Cruz  expects  to  install  a 
-ton     incinerator     in     the     old     municipal     power     station,     at     a     cost 

about  $6,000.  It  also  expects  to  purchase  through  the  Coast  Counties 
15  &  El.  Co.  an  additional  SO-lamp  luminous-arc  rectifying  set  together 
th  lamps  and  cut-outs.  J.  C.  Geyer  is  superintendent  of  Electric 
epartment. 

MOSCOW.  IDAHO.— Preliminary  surveys  are  being  made  by  the 
ashington  Wtr.  Pwr.  Co.,  of  Spokane,  with  a  view  of  extending  its 
msmission  lines  immediately  from  Palouse,  Wash.,  to  Moscow.  Small 
A-ns,  including  Troy  and  Kendrick,  along  the  route  of  the  transmission 
le  will  be  furnished  with  electrical  service. 

CLIFTON,  ARIZ.- The  Arizona  Copper  Co..  of  Clifton,  is  now  install- 
g  transformers  (625  kva)  in  the  Clifton  substation;  equipment  has 
■eady  been  purchased.  The  company  has  recently  completed  a  6000- 
a  generating  plant  and  distribution  lines  to  its  mines  and  properties, 
d  will  need  general  line  and  construction  material  such  as  is  used  in 
wer  and  lighting  installations.  As  yet  nothing  definite  has  been 
cidcd  upon.  Hammond  Matthews  is  chief  electrician. 
DAYTON,  WYO. — The  town  of  Dayton  expects  to  purchase  within  the 
:xt  six  months  incandescent  lamps  for  the  municipal  electric-light  sys- 
m.     M.    M.    Owen    is  town   clerk. 

LA  JUNTA,  COL.— Bids  will  be  received  at  the  office  of  the  super- 
sing  architect,  Treasar^  Department,  Washington,  D.  C,  until  Dec.  18 
r  construction,  complete,  including  mechanical  equipment,  interior 
fhting  fixtures  and  approaches,  of  the  United  States  post  office  at  La 
inta.  Dr3«  ings  and  specifications  may  be  obtained  at  the  above  office 
■  from  the  custodian  of  site  at  La  Junta.  O.  Wenderoth  is  supervising 
cbitect. 


Canada 

EDMONTON.  ALTA.— R.  IL  Parsons,  superintendent  of  the  municipal 
ectric  plant,  has  recommended  the  purchase  of  a  400-kw  generator  to  be 
icrated  by  a  BelHss  &  Morcom  engine,  with  condensing  equipment. 
HALIFAX,  N.  S.— The  Halifax  El.  Tramways  Co.,  Ltd.,  has  been 
anted  permission  by  the  Public  Utilities  Commission  to  issue  6000 
ares  of  capital  stock  at  par,  the  proceeds  to  be  used  for  extensions 
id  retirement  of  bonds. 

ELORA,  ONT. — The  by-law  to  contract  with  the  Hydro-Electric  Power 
ammission  for  200  hp  and  authorizing  an  expenditure  of  $10,000  for 
e  installation  of  a  distribution  system  for  same  was  carried. 
FERGUS,  ONT. — The  by-law  providing  for  power  from  the  Hydro- 
lectric  Commission  and  authorizing  an  expenditure  of  $16,000  for  the 
stallation  of  a  complete  distribution  system  for  the  town  was  carried. 
be  proposed  transmission  line  will  connect  with  the  Prison  Farm  near 
uelph,  and  the  substation  will  be  located  near  the  House  of  Industry 
•operty,  about  half   way   between   Fergus  and  Elora. 

FORT  WILLIAM.  ONT.— The  City  Council  has  deposited  with  the 
ublic  Works  Department  plans  for  500.000-circ  mil,  subaqueous  armored 
ible  for  conveying  electrical  energy  at  556  volts,  direct  current,  from 
e  power  plant  of  the  Kaministiquia  Pwr.  Co.  across  the  Kaministiquia 
iver  to  Island  2,  to  furnish  electricity  for  operating  the  extension  of 
ic  municipal  street   railway. 

IROQUOIS,  ONT. — The  Beach  Hydro-Electric  System  has  a  customer 
tr  a  second-hand  50-hp,  60-cycIe,  2300-volt  motor  (must  be  in  first-class 
indition).     M.    W.   Beach  is  manager. 

LONDON,  ONT.— The  by-law  authorizing  an  expenditure  of  $700,000 
»r  equipping  the  London  &  Port  Stanley  railway  for  electrical  operation 
as  passed  by  the   ratepayers  on  Oct.   22. 

LONDON,  ONT.— The  city  of  London  Hydro-Electric  System  expects 
»  erect  within  the  next  three  months  an  addition  to  the  No.  1  substa- 
on  (three  stories  high)  to  provide  space  for  a  ISOOkw  rotary  converter 
id  auxiliaries  to  furnish  power  for  the  street-railway  system.  E.  V. 
uchanan    is   electrical    engineer. 

LONDON,  ONT. — Negotiations  have  practically  been  completed  be- 
^een  the  London  Street  Ry.  Co.  and  the  City  of  London  Hydro-Electric 


System  whereby  the  company  will  use  hydroelectric  power,  the  terms 
being  that  the  company  shall  take  a  minimum  of  1000  hp.  In  order  to 
convert  the  energy  from  alternating  current  to  direct  current  for  street- 
railway  use  a  rotary  converter  will  have  to  be  installed  at  a  cost  of 
about   $20,000.      The  agreement   is   for   a   period   of    12   years. 

ST.  CATHARINES,  ONT.— The  by-law  authorizing  an  expenditure  oi 
$116,000  for  the  construction  of  substation  and  distribution  system  for 
the  use  of  electricity  to  be  supplied  by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  was  passed  on  Oct.  50.  The  plans  provide  for  a 
2000-hp  system.  The  transmission  line  will  be  erected  by  the  Hydro- 
Electric  Power  Commission.     W.  P.  Near  is  city  engineer. 

SMITHVILLE,  ONT.— H.  Gracey,  of  Smithville,  is  said  to  be  con 
sidering  the  installation  of  a  small  electric  plant  driven  by  a  gasoline 
engine,   with   storage   battery   auxiliary. 

QUEBEC.  QUE.— The  Battlefields  Park  Commission  has  awarded  the 
contract  for  lighting  Battlefields  Park  to  the  Quebec  Ry.,  Lt.,  Ht.  & 
Pwr.  Co. 

YORKTON,  SASK.— Tenders  will  be  received  by  T.  F.  Acheson,  sec- 
retary and  treasurer  of  the  town  of  Yorkton,  until  Dec.  22  for  a  500-hp 
generating  unit  driven  by  a  Diesel  engine.  For  details  see  proposal 
columns.     M.   M.  Inglis,  of  Yorkton,  is  electrical  engineer. 


Miscellaneous 

FAIRBANKS,  ALASKA.— The  Canadian-Klondike  Mining  Co.,  which 
owns  a  number  of  electric  plants  in  this  vicinity,  is  contemplating  ex- 
tending its  transmission  lines  from  Dawson  to  Fairbanks,  via  the  Forty 
Mile,  Eagle  and  Circle  districts,  plans  for  which  are  now  being  formu- 
lated. 

JUNEAU,  ALASKA.— W.  L.  Lass,  superintendent,  and  R.  P.  Kennedy, 
assistant  superintendent  of  the  Treadwell  Mines,  of  Treadwell.  are  con- 
templating organizing  a  company  for  the  purpose  of  constructing  a  large 
hydroelectric  power  plant  in  the  Long  Lake  and  Speed  River  district,  near 
Juneau. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer,  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Nov.  24,  for  furnishing  operating  devices  for  monitor  sashes,  trans- 
formers, brass  tubing,  reinforcing  steel  bars,  steel  cable,  steel  wire,  etc. 
Blank  and  general  information  pertaining  to  this  circular  (No.  807) 
may  be  obtained  from  the  above  office  or  the  offices  of  the  assistant  pur- 
chasing agents,  24  State  Street,  New  York,  N.  Y.;  614  Whitney-Central 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Fran- 
cisco,  Cal.     Major  F.   C.   Boggs  is  general  purchasing  officer. 


New  Incorporations 

SEBREE,  KY.— The  Warren  Lt.  &  Pwr.  Co.  has  been  organized  by 
G.  H.  Warren  and  others  for  the  purpose  of  establishing  an  electric- 
light  plant  in  connection  with  the  plant  of  the  Warren  Milling  Co. 

FARMINGTON,  MAINE.— The  Franklin  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capita!  stock  of  $750,000  to  develop  water-power  plants, 
etc.  The  officers  are:  A.  L.  Fenderson,  president,  and  C.  O.  Stiirtevant, 
treasurer,  of  Farmington. 

NEW  PHILADELPHIA,  OHIO.— The  Ohio  Ltg.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $50,000  by  W.  A.  Reiser,  C.  H.  Slinghufl, 
M.  Seibold,  W.  B.  Gregson  and  William  Schweitzer. 

YOUNGSTOWN,  OHIO.— The  Mahoning  County  Lt.  Co.  lias  been 
granted  a  charter  with  a  capital  stock  of  $10,000.  The  incorporators 
are:  Harry  Engle,  P.  J.  O'Neil,  S.  S.  Conroy,  L.  A.  Manchester  and 
others.  The  company  was  recently  granted  a  franchise  in  Youngstown 
oil  the  condition  that  it  would  install  a  plant  and  have  it  in  operation 
within  two  years. 

KEIFER,  OKLA.— The  Keifer  Lt.  &  Ice  Co.  has  been  incorporated 
by  Charles  H.  Shone,  Charles  E.  Petty,  of  Keifer,  and  D.  W.  Franchot, 
of  Tulsa.     The  company  is  capitalized  at  $20,000. 

AUBURN,  PA.— The  West  Brunswick  Lt.,  Ht.  &  Pwr.  Co.  has  been 
chartered  with  a  capital  stock  of  $5,000  to  operate  in  West  Brunswick. 
The  incorporators  are:  H.  R.  Carl,  D.  W.  Nagle  and  B.  K.  Carl,  of 
.\uburn.     The  head  office  of  the  company  will  be  located  in   Auburn. 

PORT  CLINTON,  PA.— The  Port  Clinton  Lt.,  Ht.  &  Pwr.  Co.  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000  to  operate  in  Port 
Clinton.  The  incorporators  are:  H.  R.  Carl,  D.  W.  Nagle  and  B.  K. 
Carl.     The  offices  of  the  company  will  be  located  in  Auburn. 

ROnSTOWN,  TEX. — The  Robstown  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  R.  R.  McNeil,  E.  R.  Sutherland  and 
\V.   E.   Pope. 

TOLT,  WASH.— The  Tolt  Wtr.,  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated  with  a  capital  stock  of  $70,000  by  R.  B.  Mc.\danis  and  Robert 
McMurchie. 

COOKSHIRE,  QUE,— The  Westbury  El.  Lt.  &  Pwr.  Co.  has  been  In- 
corporated by  Henry  Alvin  Worby,  George  W.  AUard,  Robert  C.  Cowling. 
Orin  A.  Osgood,  Robert  Bartholomew,  Edward  J.  Planche  and  Cyrus  M. 
MacRae.     The  company  is  capitalized  at  $75,000. 
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UNITED   STATES   PATENTS   ISSUED   NOV.   4,    1913. 
IFrcpared  by   Kobert   Starr  Allyn,   16  Exchange  Place,  New   York.] 

1.077278  PRINTING  TELEGRAPH  SYSTEM  AND  ALPIlAIiET;  U. 
1).  Hullish,  \\.  J.  Hcrdman  and  E.  S.  Lorimcr,  Toronto,  Ontario, 
Canada.  App.  hied  March  2,  1911.  Employs  small  number  of  oper- 
ating electromagnets  and    relatively   larger  number  of   printin^g  types. 

1,077,301.  CAPPING  TOOL;  D.  M.  Resslar  and  F.  Butler,  Mount  Ver- 
non, Ohio.  App.  tiled  I-eb.  8,  1913.  Kor  severing  glass  cylinders; 
has  means  lor  tensioning  the  heating  wire  which  encircles  the 
cylinder. 

1,077,307.     ELECTRIC    HORN;     R.    R.     Root,    Cleveland,    Ohio.      App. 

hied    March    31,    1913.      Outstanding   post    on    diaphragm    is   struck    by 

armature    which    is   supported    on   a    spring   tongue. 
'•""ini'VvV.'fi^i^'^,'"'*    LON'l 'BULLING   ELECTROMAGNETS   AND 

roSn'^-^i^'"*'    ^-    ■-,■   T^'"'"'    Mi'»a"l'ee,    Wis.     App.    tiled  June    16, 

1910.  1  revents  slicking  ot  the  plunger  or  armature  of  an  electro- 
magnet, particularly  alternating-current,  by  inserting  a  resistance  in 
parallel   with   the  control   switch. 

'•"'VJA-,  ,ALTERNATING-CURRENT  ELECTROMAGNETIC  CON- 
Toi?      1?*^'    ^-   ^-    Lindquist,    Yonkers,   N.   V.     App.   filed   March   3, 

1911.  Reduces  volume  of  current  required  in  starting,  particularly 
for  elevator  work.  ■>     <•     . 

1,077,369.  FUSE;  E.  E.  Roberts,  Hartford,  Conn.  App.  filed  Dec.  28, 
1911.  Inclosed  type;  relatively  line  inner  granular  filling  and  a 
coarser  outer  granular  filling  which  absorb  and  cool  the  gases  evolved 
at  fusing  and  vent  the  cooled  gases. 

1,077,372.  ELECTRICALLY  HEATED  SADIRON;  C.  A.  Shaler,  Wau- 
pun  Wis.  App.  filed  Feb.  12,  1912.  Thermostat  controls  main  and 
auxiliary   heating   coils   without  breaking  the   circuit. 

1,077  374  DYNAMO-ELECTRIC  MACHINE;  C.  E.  Skinner  and  T.  S. 
Scott,  Wilkinsburg  and  Pittsburgh,  Pa.  App.  filed  Jan.  16,  1906. 
tnd  portions  of  the  armature  windinK  which  project  from  the  core 
slots  are  supported  in  an  annular  bracket. 

1.077,380.  QUlCK-IiREAK  SWITCHING  MECHANISM;  H.  G.  Well- 
man,  Cleveland,  Ohio.  App.  filed  Feb.  5,  1912.  Arcing  at  the  con- 
tacts prevented  by  causing  magnets  temporarily  to  hold  the  switch 
levers  closed  until  after  the  cams  or  other  switch-closing  devices 
have   moved   out   of  engagement   with  the   levers. 

'•°"iM5=,>i^'^,S"j^''''^'^-\^'L'''  OPERATED  ACCELERATING  MECH- 
ANISM;  W.  Deats,  Yonkers,  N.  Y.  App.  filed  Dec.  16.  1908.  Par- 
ticularly for  alternating-current  elevator  motors;  acceleration  of  mo- 
tor effected  by  series  of  mechanically  operated  switches  controlled 
by  the  motor   itself. 

1.077,398.  ELEi;TRIC  FOG-SIGNAL  LIGHT:  R.  C.  Douglas,  San  Fran- 
cisco, Cal.  App.  filed  Oct.  24.  1912.  Slidable  electrode  holder  with 
automatic    means   for   feeding   and    retracting   the   same. 

1,077,429.  ELECTRICAL  MEASURING  INSTRUMENT-  W  H 
Pratt,  Lynn,  Mass.  App.  filed  Aug.  14,  1911.  Prevents  the' leakage 
Hux  from  one  element  from  affecting  the  other  element  of  an  in- 
strument   tor    measuring   multi-circuit   svstcms. 

1,077  444  ELECTROi  VTIC  DIAPHRAG.M;  II.  A.  Wagner,  New  York, 
N.  Y.  App.  filed  May  3,  1912.  Porous  material  containing  metallic 
mercury  in   finely  divided  state  and  manganese  dioxide. 

'•°"ib''ii-AT^k^'^?'*^^-''L  CONTROLLING  AND  REGUL.\TING  AP- 
IVa?  H^'  *^-  ^-  Ashley,  Santa  Monica,  Cal.  App.  filed  Dec.  13, 
1909.  Auto-starter  which  cannot  be  left  in  the  "start"  position  or 
any   other  position   except   the   "off"   or   "run"   position. 

1.077.479.  DEVICE  ADAPTED  TO  SHOW  WHETHER  AN  ELEC- 
TRIC INCANDESCENT  LAMP  HAS  BEEN  IN  USE;  S.  Kltii;, 
Berlin,  Germany.  App.  filed  March  17,  1910.  Light-sensitive  body 
incorporated  in  the  lamp  to  indicate  whether  or  not  the  lamp  has 
ever  been   used. 

1.077  503.  -XUTOMATIC  VALVE;  E.  V.  Anderson,  Monesson,  Pa. 
App.  filed  Oct.  IS,  1911.  Electrically  controlled  pilot  valve  controls 
aow  of  pressure  to  quick-operating  supplementary   valve. 

1,077.507.  ELECTRIC  STORAGE  DEVICE;  H.  P.  Hall,  Pittsfield. 
Mass.  .-Xpp.  tiled  March  11,  1912.  Has  heat  storage  units  which  may 
readily  be  removed  to  the  place  where  the   heat  is  to  be  utilized 

1,077  539  BATTERY  BOX;  C.  A.  Mahla,  New  York,  N.  V.  App.' filed 
tt  u'  i'^'-  Circuit-closing  springs  on  the  inside  of  the  cover 
01  the  box  eliminate  need   for  any  wiring  connections. 

1.077,558.  TROLLEY-POLE  RETRIEVER;  C.  B.  Rodgers  and  J  A 
Brennan,  Eordcntown,  N.  J.  App.  filed  June  14,  1912.  Pressure- 
operated  device  for  depressing  trolley  pole  when  trolley  wheel  leaves 
the  wire. 

'•""iS*i?VTr-^^^"L''%L^'^  '■"°'^  ELECTRIC  .MOTORS  AND  SIMILAR 
P«Ay"^f/'=  "•  ^^-  Leonard,  Bronxville,  N.  Y.  App.  filed  Tuly  11, 
1903.  Motor  starter,  speed  regulator  and  automatic  protective  de- 
vices are  interlocked  so  that  the  several  elements  constituting  the 
controller  can  be  operated  only  in  the  proper  sequence. 

'•''"l*.'-l^'X'?T,''°'^'*15  CONTROLLER  FOR  ELECTRIC  MOTORS 
AND  SIMILAR  DEVICES;  H.  W.  Leonard,  Bronxville,  N.  V.  App. 
tied  July  11,  1903.  Interlocking  arrangement  of  starter,  speed  reg- 
ulator  and  protective   devices. 

1,077  626.  ALTERNATING-CURRENT  APPARATUS:  R.  D.  Mershon, 
NewYork,  N.  V.  App.  filed  .-Xpril  27,  1910.  Provides  means  where- 
by polyphase  electrical  apparatus  may  be  operated  on  single -phase 
circuits.  " 

1,077627.  ELECTROLYTIC  CONDENSER;  R.  D.  Mershon  and  T.  S. 
Kiddile.  New  York,  N.  Y.  App.  filed  Dec.  14,  1910.  Electrically 
conncctca  collecting  electrodes  arranged  at  the  ends  of  a  scries 
of  side-by-side   filmed  electrodes. 

1,077  628  ELECTROLYTIC  CONDENSER:  R.  D.  Mershon,  New  Y'ork, 
N.  Y.  App.  filed  Oct.  27,  1909.  Transformer  connected  to  the  con- 
denser electrodes,  rectifier  connected  between  the  electrolyte  and  the 
transformer,   and   a   batterv  in   parallel  with   the   rectifier 

1.077635.  ELECTRICAL  RESISTANCE  UNIT;  E  J.  Ovington.  Los 
Angeles.  Cal.  App.  filed  March  3,  1911.  Coiled  resistance  element 
screwed    through    perforations    in   a    flat   insulating  sheet. 

1.077  6.';8.  HE.\TING  UNIT;  F.  M.  Vogel,  Pittsfield.  Mass.  App.  filed 
.lune  12.  1913.  I'or  electric  ranges;  resistance  element  carried  by 
crn«5    «t-,ps    loisrly    supported    by    angular    side    strips. 


1,077,662.     MOTOR-CONTROL    SYSTEM;     W.     C.     Yates,     New 
N.    Y.     App.  filed  July  2,   1912.     Overload  device  inoperative  d 
starting    ot    motor    and    an    electromagnetic    device    inactive    d 
starting   of    motor    and   actuated    by    the    motor   current    for   rcn<l 
the  overload  device  operative. 
1,077,674.     PRODUCTION  OF  REFRACTORY  CONDUCTORS:  V 
Coolidgc,    Schenectady.    N.    Y.      App.    filed    Sept.    23,    1908.      1 
tungsten  filament  by   heating  a  shaped  wire  of   tungsten  powdei 
a   binder   of   cadmium,    mercury   and   bismuth    in    a   current    of   g 
remove  exuded   metal  and   prevent  the   formation  of  surface   glol 
1,077,676.     ELECTRIC    HEATER;   A.   S.   Cubitt.   Pittsfield,   Mass. 
filed    Sept.    21,    1910.      .Sectional    healer   made    up  of  mechanically 
nectcd   channel    supports    each    having   a    resistance    suspended   to 
from    the    web   member    thereof    and    terminals    extending    up    thi 
the    web   member. 
1.077.706.     RANGE    TRANSMITTER;    J.    L.    Hall,    Scbenccudyi  > 
App.   filed  June  27,   1910.     Embodies  synchronously  operating  in 
at   sending   and    receiving   stations    with    frictionally   ariven    indi 
at   receiving  station   and  electrically  controlled   latches   for  the  1 
1,077,711.     HIGH-POTENTIAL  INSULATOR;   E.   M.  Hewlett,  Sch 
tady,  N.    Y.     App.   filed  May  5,   1908.     Insulator  post  with  angi 
adjustable  meiallic  cap  coupled  to  the  end  of  the  post. 
1,077.717.     MOTOR    CONTROL;    W.    P.    Jackson,    Oakland,    Cal. 
filed  June   18,    1912.      In   accelerating,   when  a  ceruin  predetcni 
speed    is    reached    the    field    strength   is  automatically    reduced   t 
crease    further   the   motor    speed. 
1,077,729.     SYSTEM  OF   ELECTRIC   METERING;    K.   Markau,  Bi 
Germany.      App.    filed    July    23,    1912.      Metering   system    designc 
induce  consumers  to  use  electricity  freely   for  industrial  and  be 
purposes  during  the  period   of  light  load  but  to  discourage  con: 
tion  of  energy  for  such  purposes  during  the  period  of  peak  load, 
1,077,734.     TERMINAL     FOR     METAL-SHEATHED     WIRE;     C. 
Moore,  SchenccUdy,  N.   Y.     .\pp.   filed    Ian.    18,    1913.      End  po 
of  the  sheath  is  disconnected  from  the  body  of  the  sheath,  anc 
inner  working  conductor  is  then  connected  to  this  disconnected  t 
nal  portion  of  the  sheath. 
1,077,737.     MOTOR-CONTROL    SYSTEM;     E.    J.     Murphy    and    J 
Brobst,    Schenectady,    N.    Y.      .'ipp.    filed    June    20,    1912.      Djni 
braking  system   for  stopping  motors  quickly  and   safely. 
1,077,739.     TRAIN    STOP:    A.    R.    Mutton,    Waterloo,    la.      Agp. 

July   1,   1912.     Cab-signal  system  with  air-brake  connections. 
1,077.746.     SNAP-SWITCH;  J.  G.  Peterson,  Hartford,  Conn.     App. 
Sept.   22,    1911.      Rotary  snap-switch   w-ith    special   commutator  u 
blage  and  special  support  for  the  stationary  switch  blades. 
1,077,749.     MAXIMUM-DEMAND    ELECTRIC  METER;    W.   E.   Po 
Lynn,  Mass.     App.  filed   Feb.    19,   1910.     Embodies  a  meter,  a  di 
ential   gear,  a  clockwork  mechanism  and  3  dial  pointer. 
1,077,792.     VOLTAGE  REGUL.\TOR;  W.  S.  Bralley,  Schenectady,  > 
App.  filed  July  30,   1908.     Includes  an  electrolytic  cell  of  the  al 
num  type  in  a  circuit  parallel  to  the  circuit  including  the  field  1 
ing  of   the   generator. 
1,077,802.     MOTOR-CONTROL     SYSTEM;     F.     E.     Case,     Schenecl 
N.    Y.      App.    filed   July    16.    1912.      Obtains    low   voltage    for  coi 
circuit  without  use  of  a  dynamotor  by  connecting  a  resistance  ai 
the  supply  circuit   and   connecting  the  control   circuit   at   some  i 
mediate    point    on    the    resistance. 
1,077,817.     STARTING   DEVICE   FOR   ELECTRIC   MOTORS;   P.  1 
ning,   Schenectady,   N.    Y.      .\pp.   filed  June   27,    1911.      Control  s« 
is  automatically  operated  upon  by  the  closing  of  a  control  circui 
by  means  of  a  pressure  gage  or  float  switch. 
1,077,829.     CIRCUIT-BREAKER:  A.  Guerra,  Celaya,  Mexico.     App. 
Sept.    11.    1912.     Includes  a  longitudinally  expansible  rod  surrotii 
by   a   heating  coil. 
1,077.866.       ELECTRICALLY    HEATED    COOKING     DEVICE;    H. 
Ball,  Pittsfield.  Mass.     App.  filed  June  8,  1912.     Ha»  a  broiling  d 
ber  with  a  heatini?  unit  in  the  top  of  the  same  and  a  cooking  ti 
removably    supported   upon    the    heating   unit. 
1,077.877.      CIRCUIT-CLOSING    DEVICE   FOR    DOORS:   W.    H.   F 
Fort   Worth,  Texas.      App.    filed   March   7,    1913.     Includes  a  spi 
pressed  push  rod  and  a  pivoted  abutment  plate  for  the  same,  carrie 
the   door. 

1.077.894.  ELECTRODE;  R.  H.  Stevens,  Salt  Lake  City,  Utah.  , 
filed  Sept.  29,  1911.  Platinum-plated  tungsten  electrode  for  lighl 
electroplating,   batteries  and  electro-metallurgy. 

1.077.895.  SYSTE.M  FOR  ELECTRICALLY  CONTROLLING  / 
OPERATING  RAILWAY-TRAFFIC-CONTROLLING  DEVICES 
B.  Taylor,  Albany.  N.  Y.  App.  filed  .Aug.  12,  1910.  Involves  us 
primary  and  secondary  sources  0:  energy  of  different  potential. 

1.077.913.  H.-\MMER  ACTION  FOR  MUSICAL  INSTRUMENT;  Si 
M.  Keyte,  Oakland,  Cal.  .App.  filed  Oct.  8.  1912.  Elcctro-pneun 
cally  operated  and  controlled. 

1.077.914.  COMMUTATOR;  R.  E.  Noble,  Chicago,  III.  App.  filed  . 
2,  1910.  Method  of  supporting  the  segments  of  an  internal-coo 
commutator. 

1,077.920.  ELECTRODE;  R.  H.  Stevens,  Salt  Lake  City,  Utah.  1 
filed  Jan.  27,  1913.  Iridiumplated  tungsten  electrode  for  ele< 
plating  electro-metallurgy  and  batteries. 

1,077.937.  TRAIN-CONTROLLING  MECHANISM:  R.  T.  and  F. 
Jones.  Baltimore.  Md.  .\pp.  filed  May  23,  1910.  Ramp-rail  svst 
after  automatic  application  of  brakes,  brakes  cannot  be  released  i 
train   is   brought   to   full  stop. 

1,077,942.  DYNAMO-ELECTRIC  MACHINE;  G.  Sayre.  Dayton,  0 
App.  filed  .^Iay  16,  1912.  Self-regulating  constant-current  m»cl 
which  will  maintain  practically  consunt  its  own  current  output  un 
large   variations   of   speed. 

1,077.948.  CIRCUIT-CLOSING  DEVICE:  W.  \V.  Alexander  (decei* 
Denver.  Col.  App.  filed  Feb.  21,  1911.  Contacts  vibrated  into 
gagement  with  each  other  by  the  passing  of  a  train. 

1,077.953.  METHOD  OF  AND  APPARATUS  FOR  ELECTRIC  WE 
ING;  E.  A.  Fallcr,  New  Y"ork,  N.  Y.  App.  filed  Feb.  13,  1913.  C 
bines  in  one  organization  electromagnetic  holding  means  and  clec 
heating   means. 
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boncentration  in 
iVater-Powers 


At  the  conservation  meeting  in  Wash- 
ington this  week  figures  were  pre- 
sented by  Mr.  Gifford  Pinchot  to  show 
;hat  concentration  in  ownership  of  water-powers  is  greater 
O-day  than  at  the  time  of  the  last  compilation  on  this 
iubject  under  government  auspices.  Whether  or  not  these 
igures  are  accurate  they  are  of  much  less  importance  than 
;ome  conservationists  would  have  the  public  believe.  The 
'act  of  the  matter  is  that  development  of  water-powers  has 
nade  useful  a  large  number  of  latent  forces  in  the  com- 
nunity  which  were  doing  no  good  to  anybody.  Undevel- 
iped  water-power  made  useful  is  an  economic  gain  to 
he  whole  community.  There  must  necessarily  be  also  a 
nonetary  gain  to  those  who  advance  the  capital  to  create 
he  enterprise  and  make  it  commercially  successful.  If  no 
irofits  were  likely,  capital  would  not  be  forthcoming.  If 
apital  were  not  invested,  the  water-powers  would  remain 
indeveloped  and  conservation  would  be  a  fiasco.  The 
irgest  possible  use  of  energy  generated  by  water-power 
leans  the  largest  possible  measure  of  economy  in  coal.  To 
he  extent  that  the  country  prevents  utilization  of  water- 
owers  and  delays  the  development  of  those  mighty  forces 
f  industry,  it  depletes  further  the  coal  supply.  If  it  en- 
ourages  the  greatest  possible  development  of  water-pow- 
rs,  it  conserves  the  coal  supply.  The  real  issue  is  not 
whether  one  or  ten  large  interests  have  made  commercially 
uccessful  many  hydroelectric  enterprises  throughout  the 
ountry,  but  what  the  effect  of  this  has  been,  for  good  or 
arm,  on  the  communities  served.  If  those  who  propose 
)  conserve  the  water-powers  by  leaving  them  to  posterity 
3r  development  will  answer  this  question  they  will  help 
nd  not  hinder  commercial  progress. 


tilization  Versus  A  prominent  example  of  the  great 
'aste  of  Water  economic  mistake  in  allowing  devel- 
oped water-power  to  go  to  waste  in  a 
animunity  where  there  is  use  for  energy  during  light-load 
eriods,  and  where  steam  plants  are  being  operated  to  carry 
jch  light  loads,  is  afforded  by  the  hydroelectric  installation 
f  the  Chicago  Drainage  Canal  at  Lockport.  This  plant 
applies  electric  energy  for  the  street  lighting  of  Chicago 
)  the  extent  of  its  permissible  output  during  each  night,  but 

large  amount  of  energy  goes  to  waste  over  the  dam  dur- 
ig  daylight  hours.  At  the  same  time,  it  appears  that 
hicago  is  about  to  be  faced  with  a  shortage  of  water- 
9wer  for  street-lighting  purposes  if  electric  street  lighting 

to  be  used  over  the  whole  city,  because  of  the  probable 
mit  in  the  flow  of  the  drainage  canal.  Leaving  aside  all 
stty  politics,  the  obvious,  sound,  economic  procedure  in 
ich  a  case  is  for  the  drainage  canal  plant  to  supply  its 
leap  hydroelectric  energy  to  the  central-station   systems 


of  Chicago  and  surroundings  during  daylight  hours  and, 
in  turn,  to  take  the  necessary  surplus  energy  for  operat- 
ing the  street-lighting  system  from  the  Chicago  central- 
station  systems  at  night.  That  such  a  plan  might  be 
opposed  by  cheap  politicians  on  the  one  hand  and  by  over- 
zealous  and  misinformed  reformers  on  the  other  is  prob- 
able, but  the  economic  facts  are  as  stated.  The  sooner  the 
situation  in  Chicago  and  many  similar  situations  can  be 
straightened  out  along  the  lines  indicated,  the  nearer  will 
we  be  to  true  conservation  of  our  natural  resources. 


Electric  Machinery    An  interesting  trio  of  papers  was  pre- 
on  Automobiles  sented  last  week  before  the  American 

Institute  of  Electrical  Engineers  on 
the  use  of  dynamo  machines  on  automobiles.  The  first  use 
of  such  machines  was  for  ignition  purposes.  Next  came 
small  automobile  generators  for  lighting  the  head-lamps, 
side-lamps,  rear-lamps  and  inside  lamps  of  the  car,  in  con- 
junction with  a  storage  battery.  Later  still  came  electric 
motors  for  starting  the  car  engines  by  energy  from  the 
battery.  It  would  manifestly  be  desirable  to  have  one  and  the 
same  small  dynamo  machine  perform  all  of  the  three  above- 
mentioned  functions,  not  only  on  account  of  economy  in 
first  cost,  but  also  on  account  of  economy  in  space 
and  weight  carried.  The  difficulties  in  the  way  of 
such  unification  are,  however,  considerable  owing  to  the 
fact  that  for  lighting  purposes  the  voltage  delivered  at  the 
terminals  of  the  ordinary  lamp  must  be  substantially  con- 
stant, despite  changes  in  the  speed  of  the  car.  The  result 
is  that  the  electrical  equipments  thus  far  placed  in  service 
differ  very  widely  in  their  details.  Mr.  Alexander  Church- 
ward, author  of  one  of  the  papers,  advocated  a  constant- 
speed  generator  coming  into  action  at  and  above  a  car 
speed  of,  say,  8  miles  per  hour,  with  a  slipping  clutch  such 
that  at  speeds  above,  say,  14  miles  per  hour  the  clutch  will 
automatically  permit  of  the  right  differential  slip,  so  as  to 
maintain  constant  generator  speed.  Such  a  plan  would,  of 
course,  not  be  permissible  if  the  generator  had  to  supply 
a  large  amount  of  power,  owing  to  the  necessary  low  eflS- 
ciency  of  the  system  at  high  car  speeds.  With  the  small 
amount  of  power  actually  demanded  from  the  ordinary 
automobile  generator,  such  slip-clutch,  constant-speed  gen- 
erator-driving equipment  becomes  practicable  and  avail- 
able until  it  can  be  superseded  by  an  equipment  equally 
effective  and  simple,  but  saving  the  energy  lost  in  clutch- 
slip.  The  developments  which  have  thus  far  taken  place  in 
automobile  electric  lighting  are  in  many  respects  similar  to 
those  which  formerly  took  place  in  the  art  of  railroad-car 
electric  lighting  using  axle-driven  generators.  The  ten- 
dency there  has  been  steadily  toward  simplification,  but  it 
must  be   remembered  that  while  the   railroad-car  electric 
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equipment  has  to  carry  a  much  larger  load  than  the  auto- 
mobile equipment,  it  is  nevertheless  freed  from  the  demands 
for  ignition  and  car  starting. 


Suppressing  Arcs  at  Switch  Contacts 

The  method  of  suppressing  sparking  at  interruptor  con- 
tacts by  shunting  them  with  a  condenser  is  well  known  and 
has  long  been  used  in  connection  with  Ruhmkorf  coils. 
The  method  has  recently  been  studied  by  Dr.  W.  Burstyn, 
and  detailed  improvements  suggested  by  the  research  have 
recently  been  published  in  Elektrotechnische  Zeitschrift. 
The  oscillatory-current  circuit  has  received  much  atten- 
tion during  the  last  few  years,  in  relation  to  radio-teleg- 
raphy. It  is  interesting  to  see  the  knowledge  gained  in 
that  way  reapplied  to  the  proposed  use  of  condenser  circuits 
as  shunts  to  alternating-current  switch  contacts.  A 
properly  designed  oscillatory  circuit,  of  a  condenser  and 
non-ferric  inductance,  is  shunted  across  the  opening  con- 
tacts of  an  alternating-current  circuit  switch.  On  opening, 
an  oscillation  is  set  up  in  the  branch  circuit.  By  designing 
the  switch  contacts  like  those  of  a  radio-transmitter 
quenched-spark  interruptor,  the  oscillations  extinguish 
themselves  without  arcing. 

Whether  the  quenched-spark  air  interruptor  can  be 
brought  into  effective  competition  with  the  oil  switch,  in 
common  use  on  high-tension  circuits,  seems  very  doubtful. 
Nevertheless,  the  details  of  the  plan  suggested  are  inter- 
esting and  possibly  may  find  application  to  oil  switches 
themselves.  It  is  evident  that  as  the  various  branches  of 
electrical  engineering  develop  they  are  able  to  come  to  each 
other's  aid  in  cases  of  difficulty  in  a  manner  which  is  some- 
times surprising.  The  designer  of  a  high-tension  switch 
may  have  to  familiarize  himself  with  radio-transmission 
phenomena  in  order  to  eliminate  certain  difficulties  with 
high-frequency  oscillations. 


Measurements  of  Radio-Transmitted  Energy 

A  very  interesting  article  by  Mr.  M.  Reich  on  some  re- 
sults of  quantitative  radio-transmission  observations  has 
appeared  in  Physikalischc  Zeitschrift.  Measurements 
were  made  simultaneously  of  the  current  strength  in  an 
antenna  at  a  sending  station  and  in  a  tuned  antenna  at  the 
receiving  station.  The  ratio  of  received  to  sent  current 
was  measured  at  various  wave-lengths,  and  also  at  various 
distances;  that  is,  between  diflferent  pairs  of  stations. 
Over  a  short  distance  (7  km)  the  observed  received  cur- 
rent was  about  15  per  cent  short  of  the  computed  received 
current  with  i-km  waves,  neglecting  absorption,  this  loss 
being  possibly  attributable  to  imperfect  ground  conduction. 
With  quarter-kilometer  waves  the  loss  increased  to  about 
33  per  cent.  Over  longer  distances  (a  few  hundred  kilo- 
meters) the  observed  received  current  was  only  about  half 
of  the  computed  received  current.  The  indicated  loss  was 
thus  about  50  per  cent.  The  loss  was  found  to  increase  with 
drought  and  also  with  the  frequency,  the  loss  being  great- 
est on  short  wave-lengths.  Over  hilly  country  the  loss  was 
greater  than  over  flat  alluvial  soil.  At  night-time  the  loss 
was  in  general  considerably  less  than  in  the  daytime  but 


was  subject  to  greater  fluctuations.  About  sunset  the  re- 
ceived current  strength  was  found  to  undergo  marked 
fluctuations.  The  particular  sun.set  observations  indicated 
two  marked  maxima,  separated  by  about  ten  minutes  of 
time.  In  this  case  both  stations  seem  to  have  been  ap- 
proximately on  the  same  meridian  and  the  date  seems  to 
have  been  at  the  end  of  November.  These  two  rapidly  suc- 
ceeding maxima,  with  a  depression  between  them,  might 
be  explained  by  the  solar  shadow-wall  theory.  If  so,  the 
phenomenon  of  sunset  double  maximum  should  disappear 
at  solstices,  so  far  as  concerns  this  particular  pair  of 
stations. 


Centralization  of  Energy  Supply 

A  recent  paper  by  Mr.  C.  Vernier  before  the  British  In- 
stitution of  Electrical  Engineers  at  Newcastle  brings  to  the 
front  the  growing  importance  of  concentrated  supply.  This 
is  one  of  the  points  in  which  English  practice  is  generally 
behind  that  in  our  own  country.  Mr.  Vernier  points  out 
that,  chiefly  owing  to  the  great  number  of  small  municipal 
imdcrtakings  maintained  in  isolation  as  a  matter  of  local 
pride,  the  condition  of  the  average  British  station  as  re- 
spects cost  of  production  and  load-factor  is  bad.  When 
only  some  2  per  cent  of  the  various  undertakings  show  a 
works  cost  as  low  as  i  cent  per  kw-hr.,  even  with  British 
costs  of  fuel  and  labor,  the  need  of  reform  is  evident. 
The  result  is  easily  understood  when  one  realizes  that  very 
few  of  the  plants  can  boast  of  a  load-factor  as  high  as  25 
per  cent.  This  is  one  of  the  depressing  effects  of  small 
municipal  enterprises  which  do  not  appear  on  the  surface 
but  are  very  evident  when  a  general  view  of  the  situation 
is  taken.  Contrasting  this  with  the  extraordinary  re- 
sults reached  in  some  American  .systems,  notably  those 
about  Chicago,  one  is  impressed  more  strongly  than  ever 
with  the  economic  value  of  the  physical  union  of  these  scat- 
tered plants  in  a  coherent  and  well-administered  whole. 

The  difference  between  the  trend  of  work  here  and  that 
in  England  is  still  further  emphasized  by  the  fact  that  the 
density  of  population  in  England  is  more  than  twenty  times 
that  in  the  United  States.  If  one  stops  to  consider  what 
this  difference  in  density  of  service  means,  one  plainly  sees 
why  it  is  that  with  relatively  high  costs  of  production  the 
British  stations  are  able  to  sell  energy  at  a  relatively  low 
rate  and  yet  present  fairly  creditable  balance  sheets.  We 
know  of  no  authoritative  figures  which  plainly  set  forth 
the  cost  of  distribution  in  American  stations,  but  obviously, 
from  the  mere  difference  in  density  of  population,  it  must 
be  very  much  greater  than  in  British  systems,  a  fact  which 
our  commissions  will  do  v^-ell  to  consider  before  trying  to 
draw  any  parallel  between  rates  here  and  abroad.  The  same 
difference  bears  directly  upon  the  matter  of  overhead  and 
underground  distribution.  Mr.  Vernier  feels  keenly  the 
disadvantages  imposed  on  electrical  distribution  by  throw- 
ing obstacles  in  the  way  of  acquiring  rights  for  over-' 
head  transmission  lines,  and  notes  how  unfavorable  is  the 
situation  of  England  in  this  respect  compared  with  that 
of  Italy  and  Switzerland,  both  of  which  countries  have 
legislation  compelling  the  granting  of  rights-of-way  over 
private  property.  Once  granted  the  right  of  eminent 
domain  or  its  equivalent,  it  would  be  possible  for  the  British 
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stations  to  be  linked  into  great  networks  as  is  the  practice 
here,  which  would  greatly  aid  the  economy  of  production 
and  distribution  and  make  it  possible  for  the  consumer  to 
obtain  energy  at  even  lower  prices  than  at  present.  At 
Newcastle  some  of  these  advantages  are  now  being  realized. 

With  respect  to  the  introduction  of  such  improvements 
in  the  case  of  municipal  undertakings,  Mr.  Vernier  very 
properly  draws  attention  to  the  trend  of  work  carried  on 
in  Germany,  which  is  facing  somewhat  the  same  set  of 
problems,  and  in  particular  mentions  the  co-operation  of 
municipal  and  private  undertakings  in  such  work.  Stras- 
burg,  for  instance,  owns  a  large  block  of  stock  in  the  com- 
pany from  which  it  and  other  cities  obtain  energy  and  sev- 
eral years  ago  was  receiving  more  than  $100,000  annually  in 
clear  profits  from  this  investment  for  the  relief  of  local 
taxation.  The  same  co-operation  between  city  and  private 
investors  is  being  tried  in  a  number  of  other  German  cities 
with  gratifying  results.  No  stronger  evidence  of  the 
soundness  of  the  American  practice  of  physical  consolida- 
tion of  small  plants  into  a  great  system  can  be  found  than 
the  contrast  here  furnished  with  British  practice  and  the 
frank  recognition  of  the  value  of  the  lesson  thus  enforced 
by  American  engineers. 

Combined  Synchronous  and  Induction  Motor  Loads 

The  article  which  we  print  this  week  by  Mr.  H.  L. 
Wallau  clearly  indicates  the  great  commercial  importance 
of  the  power-factor  in  distributing  systems.  It  goes  to 
show,  for  example,  that  the  investment  per  kilowatt  deliv- 
ered, outside  of  land  and  buildings,  is,  roughly  speaking, 
inversely  as  the  power-factor,  so  that  with  a  50  per  cent 
power-factor  the  investment  per  kilowatt  sold  is  approxi- 
mately double  that  at  unit  power-factor.  Moreover,  aside 
from  the  operating  cost,  the  inconvenience  and  trouble  in 
operating  a  system  increases  rapidly  as  the  power-factor 
decreases.  The  author  shows  how  much  improvement  may 
be  effected  in  a  low  power-factor  system  by  the  judicious 
use  of  synchronous  condensers. 

The  term  "wattless"  load  used  by  the  author  might  sug- 
gest that  such  a  load  of  quadrature  volt-amperes  is  devoid 
of  watts  or  contains  no  power,  thus  giving  a  very  false  im- 
pression, because  it  is  known  that  the  quadrature  load  is 
just  as  "wattful"  and  imbued  with  true  power  as  is  the  pay- 
ing load.  The  active  component  of  power  carries  the 
energy  out  of  the  circuit,  mainly  through  the  customers' 
meters,  whereas  the  reactive  component,  or  quadrature 
component,  of  power  merely  carries  energy  to  and  fro 
from  one  part  of  the  circuit  to  another.  If  an  express  com- 
pany having  several  offices  in  the  same  town  engages  in  a 
delivery  business  for  the  sole  purpose  of  carrying  manu- 
factured goods  from  its  town  offices  to  surrounding  vil- 
lages, it  may  constantly  employ,  say,  100  wagons,  ninety  of 
which  are  regularly  occupied  in  the  village-delivery  work, 
from  which  the  company's  income  is  derived,  while  ten  are 
regularly  occupied  in  sorting  and  internally  distributing  the 
goods  between  the  different  offices  in  the  town.  The  power- 
factor  of  such  a  system  might  be  defined  as  go  per  cent, 
but  the  power  of  the  wagons  engaged  in  hauling  goods  to 
and  fro  inside  the  town,  without  any  direct  compensation, 
would  be  just  as  real  power  as  that  of  the  wagons  en- 


gaged for  paying  load.  Whenever  energy  is  carried  to 
and  fro  over  a  conductor,  electric  power  exists  and  true 
watts  exist,  although  such  power  may  not  win  any  com- 
mercial compensation  and  may  be  very  wasteful  economi- 
cally. We  purpose  to  publish  a  series  of  articles  on  the 
subject  of  synchronous  apparatus  applied  to  improving 
alternating-current  circuit-operating  conditions,  and  Mr. 
Wallau's  article  opens  the  subject  from  a  very  practical 
viewpoint.  We  believe  that  it  will  be  of  interest  to  all  who 
are  concerned  with  energy  distribution,  from  either  the 
scientific,  the  practical  or  the  economic  direction. 


Efficiency  of  Incandescent  Lamps 

In  a  recent  letter  to  Tlie  Electrician  of  London,  a  writer 
criticises  that  journal  for  misuse  of  the  term  "efficiency" 
relating  to  tungsten  lamps  as  expressed  in  watts  per  candle. 
The  editor  of  The  Electrician,  in  his  reply,  agrees  with  the 
writer  but  points  out  that  his  journal  merely  abstracted  a 
paper  recently  read  before  the  American  Institute  of  Elec- 
trical Engineers,  so  that,  by  inference,  he  politely  passes  on 
the  blame  to  the  A.  I.  E.  E.  Of  course,  it  is  recognized  as 
illogical  to  express  the  efficiency  of  an  incandescent  lamp 
in  watts  per  candle,  because  the  greater  the  efficiency  thus 
numerically  expressed  the  less  the  efficiency  that  the  lamp 
must  have.  The  Standardization  Rules  of  the  A.  I.  E.  E. 
have  long  recognized  this  inconsistency,  but  unfortunately 
an  attempt  has  been  made  to  define  the  "efficiency"  of  a 
lamp  first  in  "mean  spherical  candles  per  watt"  and  more 
recently  in  "lumens  per  watt"  at  the  lamp  terminals.  This 
use  of  the  term  avoids  the  blunder  of  inversion,  but  is 
certainly  far  from  correct,  necessitating  as  it  does  a  new 
and  unwarranted  change  in  the  meaning  of  the  word  "effici- 
ency" to  cover  this  special  case. 

A  writer  employing  "efficiency"  in  the  sense  of  watts  per 
candle  ordinarily  justifies  himself  on  the  score  of  extensive 
usage.  He  may,  for  example,  persist  in  using  a  wrong 
term  in  his  desire  to  avoid  the  appearance  of  pedantic 
chauvinism.  We  cannot  help  thinking,  however,  that  no 
amount  of  usage  can  justify  obvious  misrepresentation.  So 
long,  for  example,  as  a  mile  is  a  unit  of  length  and  an 
hour  is  a  unit  of  time,  it  must  be  illogical  to  express  speeds 
in  "hours  per  mile."  Such  a  practice,  if  it  were  actually 
followed,  would  be  stultifying  to  the  users,  even  though  it 
were  universally  employed.  It  would  be  absurd  and 
erroneous  to  express  the  efficiency  of  a  motor  in  kilowatts 
per  horse-power;  it  would  be  less  absurd  but  equally  er- 
roneous to  express  it  in  horse-power  per  kilowatt,  the  only 
correct  method  being  to  allow  the  efficiency  to  represent  the 
ratio  of  the  output  to  input  when  expressed  in  the  same 
units.  Concerning  the  relation  between  watts  and  candle- 
power  of  incandescent  lamps  the  best  plan  is  obviously  to 
speak  of  the  watts  per  candle  or  watts  per  lumen  as  the 
"specific  consumption"  and  the  candles  per  watt  or  lumens 
per  watt  as  the  "specific  output,"  and  to  allow  the  term 
"efficiency"  to  fall  into  innocuous  desuetude.  Some  day, 
perhaps,  when  we  are  better  acquainted  with  the  laws  of 
energy  radiation  than  we  are  at  present,  we  may  return  to 
the  use  of  "efficiency,"  in  relation  to  a  lamp,  in  the  same 
sense  of  a  pure  number,  or  the  ratio  of  watts  emitted 
luminously  to  total  watts  input  at  the  terminals. 
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The  News  of  the  Week 


Activities  and   Events  in   the  Electrical   Field — 
Reports  of  Meeting^s — Commission  Findings,  Etc. 


Meeting  of  Public  Policy  Committee 

1  lie  public  policy  committee  of  the  Xational  Electric 
Light  Association  met  at  the  headquarters  in  the  Engi- 
neering Societies  Building,  New  York,  on  Nov.  17.  The 
following  were  present:  Messrs.  Arthur  Williams  (chair- 
man), Charles  A.  Stone,  Henry  L.  Doherty,  J.  B.  McCall, 
Samuel  Scovil,  Thomas  E.  Murray,  W.  W.  Freeman, 
Herbert  A.  Wagner  and  Samuel  Insull.  A  large  part  nf 
the  meeting  was  devoted  to  discussion  of  the  subject  of 
conservation  and  water-powers,  which  the  committee  has 
decided  to  study  on  the  broad  lines  which  characterize  its 
consideration  of  large  questions  of  public  policy.  This 
subject  will  be  treated  by  the  committee  in  a  report.  In 
connection  with  the  discussion  on  this  matter  the  follow- 
ing committee  was  appointed  to  attend  the  National  Con- 
servation Congress,  which  met  in  Washington  this  week: 
Messrs.  W.  W.  Freeman,  Herbert  A.  Wagner,  H.  G. 
Bradlee  and  Arthur  Williams. 


Officers  of  Jovian  Order  in  Baltimore 

The  Jovian  Order  of  Baltimore  has  elected  the  follow- 
ing officers:  Mr.  William  L.  Wilson,  president;  Mr.  J.  W. 
Crowley,  vice-president;  Mr.  Harry  L.  Lemmert,  secretary; 
executive  committee,  Messrs.  J.  G.  Johanneson,  R.  C. 
Fought,  M.  II.  Jones,  M.  I.  Dukchart,  R.  F.  Bonsai  and 
S.  J.  Blight. 

The  order  plans  to  discuss  the  subject  of  electrification 
of  railroad  terminal  property  within  the  city  limits  of 
Baltimore.  It  is  hoped  that  the  first  address  on  this  topic 
will  be  presented  before  the  order  by  Mayor  Preston  and 
that  later  a  representative  of  the  Pennsylvania  Railroad 
Company   will   discuss  the   matter. 


Inauguration  of  Hales  Bar  Plant  on  Tennessee  River 

-At  Chattanooga.  Tcnn.,  Nov.  13  there  was  celebrated 
the  opening  of  the  56,000-hp  Hales  Bar  hydroelectric 
plant  of  the  Chattanooga  &  Tennessee  River  Power  Com- 
pany described  in  an  illustrated  article  in  our  last  issue. 
Special  trains  carried  to  Chattanooga  a  large  number  of 
well-known  financiers,  engineers  and  public  officials  to  take 
part  in  the  ceremonies.  Nearly  200  men  of  prominence 
were  among  the  guests,  the  central  figure  being  Mr. 
Nicholas  F.  Brady,  son  of  the  late  Anthony  N.  Brady, 
who  conceived  and  carried  through  the  Hales  Bar 
development. 

To  Miss  Annie  Gavit  and  Miss  Jane  Brady  was  given 
the  honor  of  starting  up  the  huge  machine.  Following 
this  ceremony  a  buffet  luncheon  was  served  in  the  power 
house.  With  Mr.  Paul  J.  Krucsi  acting  as  chairman,  ad- 
dresses were  made  by  Messrs.  T.  C.  Thompson.  Mayor  of 
Chattanooga;  B.  T.  Burt,  general  manager  Chattanooga 
&■  Tennessee  River  Power  Company ;  John  A.  Patten,  presi- 
dent Tennessee  River  Improvement  .Association;  Wilmer  L. 
Moore,  president  Atlanta  Chamber  of  Commerce;  Newell 
Sanders,  ex-United  States  Senator;  T.  F.  Murray,  vice- 
president  New  York  Edison  Company ;  C.  J.  Crowley,  engi- 
neer for  Jacob?  &  Davies,  and  Governor  B.  W.  ?Iooper. 

The  party  returned  from  the  plant  by  special  cars  which 
conveved  them  to  Signal  Point  on  Walden's  Rid^e.  a  olace 


of  great  scenic  interest.  Here,  at  the  Signal  Point  Inn, 
a  dinner  was  served  to  the  visitors  by  tiie  Chattanooga 
Chamber  of  Commerce.  Ex-Senator  James  B.  Frazicr 
acted  as  toastmaster  and  addresses  were  made  by  Col. 
John  Bogart,  Mr.  E.  B.  Allman,  speaker  of  the  Alabama 
House  of  Representatives;  Gov.  B.  W.  Hooper,  Mr. 
Thomas  E.  Murray,  Mr.  Adolph  S.  Ochs,  publisher  of  the 
New  York  Times;  Mr.  Charles  M.  Jacobs  and  Mr.  C.  I 
lames. 


Vanderlip  on  the  Society  for  Electrical  Development 

Mr.  F.  A.  Vanderlip,  president  of  the  National  City 
Bank,  New  York,  has  expressed  in  unmistakable  terms  his 
belief  in  the  purposes  of  the  Society  for  Electrical  Develop- 
ment. In  a  recent  letter  relating  thereto  he  stated  that 
the  society  is  founded  on  right  principles  and  that  it  is 
constructive  in  every  way.  He  says:  "It  is  based  upon 
the  theory  of  broadening  the  scope  of  its  members'  activi- 
ties and  not  of  being  in  any  way  detrimental  to  one  for  the 
benefit  of  another.  At  the  same  time,  its  own  success  is 
so  involved  with  good  service  to  the  public  that  mutual 
advantage  must  be  derived  from  its  activities.  By  the 
extension  and  the  enlargement  of  central  stations  and  the 
broader  dissemination  of  electrical  service  much  economy 
directly  beneficial  to  the  public  can  be  effected.  In  the 
education  of  the  public  along  the  line  of  increasing  elec- 
trical facilities,  diverse  load-factors  can  be  obtained  and 
service  thus  greatly  cheapened.  I  believe  the  society,  while 
based  upon  the  natural  desire  for  more  business  for  its 
members,  is  at  the  same  time  doing  real  public  service, 
and  it  should  receive  hearty  support." 


A.  I.  E.  E.  Affairs 

At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  held  in  New  York  on  Nov. 
14  President  C.  O.  Mailloux  reported  that  the  reorganiza- 
tion of  the  executive  committee  of  the  committee  on  organi- 
zation of  the  International  Electrical  Congress  of  191 5  had 
been  completed,  as  follows:  Dr.  Charles  P.  Steinmetz 
honorary  president ;  Dr.  E.  B.  Rosa,  honorary  secretary 
Mr.  H.  G.  Stott,  chairman;  Mr.  John  W.  Lieb,  Jr.,  vice- 
chairman  ;  Mr.  C.  O.  Mailloux,  chairman  sub-committee  on 
international  relations;  Dr.  A.  E.  Kennelly,  chairman  sub- 
conunittee  on  program ;  Mr.  Henry  A.  Lardner,  chairman 
sub-committee  on  Pacific  Coast  relations;  Mr.  II.  H. 
Barnes,  Jr.,  chairman  sub-committee  on  transportation: 
Prof.  George  F.  Sever,  chairman  sub-committee  on  enter- 
tainment; Mr.  Preston  S.  Millar,  secretary-treasurer,  and 
chairman  sub-committee  on  publicity;  Mr.  F.  L.  Hutchin- 
son, secretary  A.  I.  E.  E.  (ex  officio"). 

The  board  authorized  the  following  meetings  in  addition 
to  the  New  York  monthly  meetings  and  the  midwinter  an<i 
annual  conventions:  An  Institute  meeting  in  Washington. 
D.  C.  April  10,  1914,  under  the  auspices  of  the  electro- 
physics  committee ;  an  Institute  meeting  in  Pittsburgh.  Pa.. 
.April  23  and  24,  1914.  under  the  auspices  of  the  Pittsburgh 
Section  and  the  committee  on  the  use  of  electricity  in 
mines;  an  Institute  meeting  in  Pittsfield,  Mass.,  May  29. 
1914.  under  the  auspices  of  the  Pittsfield   Section,  and  a 
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The  president  was  authorized  to  appoint  three  represent- 
atives of  the  Institute  upon  the  recently  organized  United 
States  national  committee  of  the  International  Illumination 
Commission,  and  $100  was  appropriated  as  the  Institute's 
one-third  share  of  the  United  States  national  committee's 
contribution  toward  the  expenses  of  the  commission.  The 
other  bodies  represented  on  the  committee  are  the  American 
Gas  Institute  and  the  Illuminating  Engineering  Society. 


Issue  Between  Public  Service  Commission  and 
Company  at  Nevada,  Mo. 

.  Differences  have  arisen  between  the  Public  Service  Com- 
mission of  Missouri  and  the  Nevada  Water,  Light  &  Trac- 
tion Company,  of  Nevada,  Mo.,  which  will  be  taken  to  the 
courts.  The  commission  holds  that  it  has  power  to  remove 
officials  or  employees  of  the  company. 

Mr.  W.  H.  Hallett,  attorney  for  the  company,  tele- 
graphed to  the  Electrical  IJ'orld  that  the  holding  of  the 
commission  is  in  direct  conflict  with  the  decision  of  the 
Supreme  Court  of  Missouri,  to  which  the  case  will  go  on 
appeal  by  the  company.  The  commission  approved  a  rule 
requiring  cash  deposits  to  secure  payment  for  meter  service 
and  also  held  that  the  consumer  should  be  given  the  priv- 
ilege of  furnishing  personal  security  in  lieu  of  a  cash  de- 
posit. The  commission  also  held  that  it  has  power  to 
change  the  rates  fi.xed  by  franchise. 

Upon  inquiry  by  the  Electrical  IVorid  the  commission 
telegraphed  that  citizens  complained  against  the  manager 
of  the  company,  maintaining  that  his  removal  was  for  the 
benefit  of  the  public.  The  commission  states  that  the  num- 
ber of  consumers  had  decreased.  The  commission  holds 
that  it  has  power  to  order  a  defendant  corporation  to  re- 
move a  manager  and  secure  the  services  of  competent 
persons. 

Wakefield  Municipal  Plant  to  Purchase  Energy 

At  a  largely  attended  town  meeting  at  \\'akefield,  Mass., 
Nov.  17  the  citizens  voted  to  discontinue  electrical  pro- 
duction at  the  local  municipal  lighting  plant  and  to  pur- 
chase energy  from  an  outside  source  for  a  trial  period  of 
one  year.  The  local  lighting  board  announced  at  the  meet- 
ing that  outside  energy  can  be  secured  at  one-half  the  cost 
of  operating  the  existing  station.  It  was  suggested  that  a 
reduction  in  rates  from  the  present  15-cent  to  a  lo-cent 
maximum  would  be  possible  und'ir  the  new  arrangement. 
At  the  meeting  the  fact  was  also  brought  out  that  munici- 
pal operation  has  cost  the  town  about  $240,000  more  for 
street  and  commercial  lighting  than  would  have  been  the 
case  had  energy  been  secured  at  rates  prevailing  in  the 
vicinity.  The  Maiden  Electric  Company  and  other  energy- 
supply  organizations  may  be  asked  to  offer  competitive  bids. 


The  Electrical  Contractor's  Problems 

.''^t  the  meeting  of  the  Kansas  City  Electric  Club  Nov. 
II,  Mr.  J-  G.  Berrett,  of  the  Holophane  Works  of  the 
General  Electric  Company,  and  Mr.  A.  J.  Burns,  electrical 
contractor  and  secretary  of  the  Electrical  Contractors' 
Association  of  Missouri,  both  made  addresses  on  the  topic 
of  the  Society  for  Electrical  Development.  The  aims  and 
methods  of  the  society  were  described,  and  members  of 
the  Kansas  City  Electric  Club  were  urged  to  join  in  the 
national  movement  for  popularizing  electricity. 

"I  am  looking  forward  to  the  time,"  said  Mr.  Burns 
in  the  course  of  his  remarks,  "when  the  contractor  will 
have  the  same  recognition  as  a  business  man  that  is  ac- 
corded to  the  manufacturer  and  to  the  jobber.  This  can 
be  accomplished  only  by  educating  the  contractor  in  busi- 
ness methods  and  will  be  done  to  a  great  extent  by  the  co- 


operative eitorts  of  all  the  interests  involved  in  the 
promotion  of  electrical  consumption.  At  present  the  man- 
ufacturer and  the  jobber  are  setting  too  low  a  margin  of 
profit  for  the  contractor.  They  expect  him  to  be  able 
to  make  a  profit  on  a  margin  of  10  per  cent,  although  it 
costs  him  not  less  than  15  per  cent  and  often  25  per  cent 
to  do  business  without  a  profit. 

"The  electrical  construction  work  done  by  Kansas  City 
contractors  reaches  above  the  half-million  mark  annually 
and  is  increasing  every  year,  yet  these  contractors  are 
not  making  money.  It  is  to  be  hoped  that  central  stations 
will  in  the  near  future  be  satisfied  with  the  sale  of  elec- 
tricity and  allow  the  contractor  to  install  and  merchandise 
appliances  at  a  profit." 


Supply  Jobbers'  Convention 

By  Telegraph 

The  November  meeting  of  the  Electrical  Supply  Jobbers' 
Association  was  held  at  the  Homestead,  Hot  Springs,  Va., 
on  Tuesday,  Wednesday  and  Thursday  of  this  week.  Ses- 
sions for  members  only  were  held  on  Tuesday  afternoon 
and  evening  and  on  Wednesday  and  Thursday  morning, 
with  an  open  session  on  Wednesday  evening.  Routine 
work  occupied  the  sessions  on  Tuesday,  although  some 
time  was  devoted  to  questions  arising  between  the  manu- 
facturers and  jobbers.  The  Wednesday  morning  session 
was  addressed  by  Mr.  Norman  E.  Webster,  of  Niles  & 
Niles,  certified  public  accountants,  New  York,  and  Mr. 
A.  A.  Gray,  editor  of  the  Electrical  Revietv  and  IVcstern 
Electrician,   Chicago. 

Classific.\tion  of  Accounts 

Mr.  Webster  spoke  on  sales  analysis  in  the  job- 
bing business.  He  emphasized  the  three  principal 
points  made  in  a  paper  read  at  the  Chicago  meeting  last 
May  as  follows:  First,  that  there  should  be  such  a  classi- 
fication and  grouping  of  the  expenses  as  would  assist  in 
ascertaining  the  cost  of  doing  portions  of  the  business 
separately  from  the  other  parts ;  second,  that  there  should 
be  such  a  classification  of  the  sales  as  would  disclose  the 
profitable  and  unprofitable  business,  not  alone  on  the  basis 
of  the  percentage  of  gross  profits  but  also  on  the  basis  of 
the  percentage  of  net  profit  after  deducting  the  expenses 
applicable  to  particular  lines  or  classes  of  sales,  and,  third, 
that  there  should  be  a  standard  uniform  classification  for 
use  by  all  jobbers,  with  the  result  that  more  valuable  com- 
parisons could  then  be  secured. 

Mr.  Webster  also  said  that  the  following  conditions 
should  be  met.  The  accounting  system  should  be  such  as  to 
enable  each  jobber  to  be  fully  informed  about  his  own 
business,  even  considering  all  its  peculiar  and  varying 
conditions.  It  should  be  such  that  by  comparisons  of  re- 
sults on  similar  matters  he  can  learn  wherein  his  business 
is  conducted  more  or  less  efficiently  than  others.  It  should 
be  such  that  from  the  statistics  of  a  number  of  houses 
average  conditions  can  be  ascertained  and  considered  in 
their  joint  or  individual  dealings  with  those  from  whom 
they  buy  and  to  whom  they  sell,  and  that  these  average 
conditions  may  also  be  placed  before  other  members  whose 
methods  are  not  in  harmony  with  what  are  considered  to 
be  for  the  best  interests  of  all.  The  accounting  system 
should  also  be  such  that  it  will  give  this  information 
promptly,  much  of  it  automatically,  and  also  such  that,  in 
special  matters,  the  information  may  be  obtained  before  its 
usefulness  is  past.  Finally,  the  accounting  system  should  be 
one  adapted  to  the  conditions  in  small  and  large  organi- 
zations, one  in  which  the  work  may  all  be  done  in  the 
ordinary  way  with  pen  or  portions  of  it  done  by  mechanical 
devices,  and  it  should  not  be  expensive. 

Having  previously  suggested  a  classification  of  expenses, 
the  author  devoted  most  of  his  paper  to  the  subject  of  sales 
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analysis,  the  following  being  a  summary  of  the  recommen- 
dations: First,  that  the  sales,  cost  of  sales  and  gross  profits 
be  classified  broadly  by  lines  of  merchandise;  second,  by 
salesman's  territory;  third,  by  classes  of  customers;  fourth, 
that  sales  bo  analyzed  into  stock  and  direct  shipments  and 
by  classes  as  to  the  amount  of  the  bills. 

The  entire  matter  is  being  put  into  a  report  by  the  ac- 
countants which  will  contain  the  definitions  of  the  required 
accounts  and  forms  for  the  monthly  statements,  and  the 
association  voted  that  the  report  be  distributed  to  all  its 
members. 

Kco>fOMicAL  Distribution  of  Supplies 

Mr.  Gray  addressed  the  jobbers  on  the  topic  "The  Elec- 
trical Jobbers  as  an  Economic  Factor  in  the  Distribution 
of  Supplies."  According  to  Mr.  Gray  the  electrical  job- 
ber is  an  economic  factor  in  the  distribution  of  supplies. 
His  elimination  or  any  movement  in  the  direction  of  cur- 
tailing his  usefulness  would  throw  a  burden  upon  the  in- 
dustry and  increase  the  cost  of  energy-consuming  devices 
to  the  ultimate  consumer.  This  would  retard  the  business 
and  keep  back  the  development  of  the  industry.  The  job- 
ber, however,  will  continue  as  an  economic  factor  only  so 
long  as  his  organization  renders  easy  the  merchandising 
of  supplies  and  co-ordinates  his  selling  and  service  efforts 
with  those  of  the  manufacturer,  so  that  material  may  pass 
from  the  latter  to  the  consumer  with  the  least  degree  of 
resistance  and  at  the  lowest  possible  expense  in  handling. 
As  the  demand  for  electrical  material  increases  the  demand 
will  also  increase  for  high-grade  material  at  a  reasonable 
price.  The  manufacturer  of  electrical  apparatus  has  put  a 
greater  amount  of  skill,  ability  and  courage  into  the  pro- 
duction of  his  goods  and  has  got  less  in  return  than  the 
manufacturer  in  any  other  industry.  The  price  of  electri- 
cal goods  is  as  low  as  is  consistent  with  the  production  of 
standard  material  and  an  adequate  return  for  the  labor 
involved. 

In  this  situation  the  supply  jobber  must  so  conduct  his 
business  that  there  shall  be  no  additional  burden  thrust  be- 
tween the  consumer  and  the  producer. 

Society  for   Electrical   Development 

At  the  Wednesday  night  session  Mr.  H.  H.  Cudniore,  of 
the  Society  for  Electrical  Development,  outlined  the  aims 
and  objects  of  that  body  in  a  convincing  manner.  His 
efforts  were  encouraged  by  Mr.  E.  W.  Rockafellow.  of 
the  Western  Electric  Company,  who  read  a  letter  from 
Mr.  W.  E.  Robertson,  who  represents  the  Jobbers'  .Asso- 
ciation in  the  Society  for  Electrical  Development.  Trans- 
mitted with  the  letter  was  a  characteristic  one  from  Mr. 
J.  R.  Crouse.  Mr.  W.  N.  Matthews,  of  St.  Louis,  the 
reigning  Jupiter  of  the  Jovian  Order,  also  spoke  in  favor  of 
the  electrical  development  society,  as  did  also  Mr.  A.  A. 
Gray. 

During  an  executive  session  Mr.  A.  D.  Page,  of  the 
General  Electric  Company  and  representing  the  incandes- 
cent lamp  manufacturers,  addressed  the  body  on  the  lamp- 
sale  agreement  existing  between  the  jobbers,  acting  as 
agents,  and  the  lamp  manufacturers. 

Discounts  in  the  Settlement  of  .Accounts 

-At  the  closing  session  on  Thursday  morning  the  meeting 
was  addressed  by  Mr.  Frederic  P.  Vose,  of  Chicago,  and 
Mr.  H.  R.  Brand,  of  New  York  City.  Speaking  on  the 
topic  "Discounts  in  the  Settlement  of  .Accounts,"  Mr.  Vose, 
who  is  secretary  of  the  Electrical  Credit  Association  of 
Chicago,  said : 

"Price  terms  and  payment  terms  are  of  equal  dignity  in 
a  bargain  and  sale.  Yet  payment  terms  mean  something 
indefinite  to  the  manufacturer,  jobber  and  retailer,  but 
something  decidedly  definite  to  the  banker.  The  purchaser 
is  inclined  to  think  that  'cash  discount'  is  added  to  the  price 
of  goods  as  a  penalty  to  be  suffered  if  he  fails  to  pay  within 
the  discount  period.  Therefore,  he  concludes  that  he  is 
entitled  to  deduct  the  2  per  cent  at  any  time  and  thus  bring 


the  cost  to  him  to  the  proper  figure.  Cash  discount,  how- 
ever, is  the  premium  offered  for  the  use  of  ready  money. 
If  the  seller  does  not  get  the  use  of  the  money,  he  should 
no  more  be  charged  for  it  than  should  the  buyer  1'- 
charged  with  goods  that  he  does  not  receive.  Terms  < 
payment,  it  seems,  have  come  to  mean:  thirty  10  sixty  da\ 
'out  of  town';  ninety  days,  'hard  up,'  and  120  days  'about  t  . 
settle.' 

Protecting  the  Prompt-Paving  CusTo.\fER 

'Every  payment  after  maturity  should  be  accompanied 
by  the  legal  rate  of  interest.  Regard  it  as  a  penalty  when 
applied  to  a  merchandise  transaction,  but  it  is  the  regular 
order  for  the  banker.  It  is  time  the  law  merchant  becan 
equally  positive  in  trade  terms.  Why  should  a  prom; 
paying  customer  be  di.scriminated  against?  He  pays  a>. 
cording  to  the  terms  and  his  money  helps  to  carry  the  slow 
customer  who  may  be  a  trade  pirate  or  an  unfair  competi- 
tor of  the  prompt-paying  customer.  Nothing  but  weakness 
on  the  part  of  the  seller  permits  of  the  continuance  of  such 
unfair  practices.  Cash  discounts  insisted  upon  lessen  the 
hazards  of  business.  A  customer  should  not  be  carried 
without  interest  from  date  due  even  to  secure  or  to  retain 
his  business.  To  indulge  him  thus  makes  the  manufac- 
turer or  jobber  his  banker  without  interest.  Some  buyers 
deliberately  take  unearned  cash  discounts  and  some  sellers 
willingly  extend  the  period.  This  is  unfair  competition  and 
price  cutting.  The  two  main  talking  points  in  sales  are, 
first,  the  goods  (price,  quality,  efficiency  and  service)  and, 
second,  the  terms  upon  which  they  may  be  obtained.  Fric- 
tion would  be  lessened  if  terms  of  payment  were  made  plain 
at  the  outset." 

Customers  who  cannot  pay  in  thirty  days  should  not  look 
to  the  seller  to  carry  them  without  interest.  If  the  trade 
will  not  unite  on  insisting  on  interest  on  matured  receiv- 
ables, then,  Mr.  Vose  insists,  in  fairness  to  the  prompt- 
paying  customer,  the  tardy-paying  customer  should  pay  an 
increased  price.  Another  allied  subject  which  he  touched 
(in  was  that  of  prompt  and  systematic  collection  methods. 
which  not  only  benefit  the  seller  but  which  tend  to  educate 
the  buyer  in  handling  the  retailer  or  consumer.  The  cus- 
tomer should  understand  that  the  extension  of  uncertain 
credits  ultimately  works  an  increase  in  prices. 

In  conclusion,  the  author  observed  that  if  cash  discounts 
for  immediate  payments  cannot  be  done  away  with,  then 
the  jobbers'  and  the  other  active  associations  in  the  trade 
are  big  and  strong  enough  to  insist  upon  regarding  sales 
contracts  as  being  equally  binding  upon  both  vendor  and 
vendee  in  law  and  morals.  Anything  short  of  that  is  un- 
fair and  lacks  the  primary  elements  of  a  square  business 
deal. 

Daily  Record  of  Net  Profits 

Mr.  Brand  outlined  a  system  of  accounting  whereby  net 
profits  may  be  known  daily.     He  likened  his  system  to  the 
steam  gages,  voltmeters,  ammeters,  etc.,  of  the  station  engi- 
neer by  the  aid  of  which  the  latter  knows  exactly  what  his 
plant  is  doing   every   minute    of    the    day.      The    author 
enumerated  the  various  elements  which  combined  make  it  I 
possible  to  produce  in  any  business  a  registration  of  busi- 
ness efficiency  to  .such  an  extent  that  the  manager  can  know  ' 
from  day  to  day  the  net  worth  of  the  business.     The  effi-  J 
ciency   of  both   the   producing  and  non-producing  depart-  ) 
ments  is  also  registered.     The  author  is  seeking  to  enlist  " 
the  attention  of  trades  associations  in  promoting  his  edu- 
cational campaign  so  that  he  may  bring  about  a  universal 
condition  whereby  every  business  man  will  be   fully  pro-  ,1 
tected   against   bad   management.     It   is  claimed   that  less  i| 
bookkeeping  and  skill  are  required  than  with  the  ordinary.]^ 
system  of  accounting  and  that  trial  balances  are  eliminated,  i 

The  attendance  at  the  Hot  Springs  sessions  numbered  | 
about  260.  The  next  meeting  of  the  Jobbers'  .Association  9 
will  be  held  at  Washington.  D.  C.  late  in  Februarv.  The  J 
1915  convention  is  sclie  luled  for  San  Francisco  in  May.       I 
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Proceedings  of  the  Fifth  National  Conservation 
Congress 

The  National  Conservation  Congress,  which  is  the  out- 
growth of  the  conference  of  Governors  of  the  states  which 
niLt  for  the  first  time  at  the  White  House  five  years  ago, 
held  its  fifth  annual  session  at  Washington  on  Nov.  i8,  19 
and  20,  preceded  on  Nov.  17  by  the  annual  meeting  of  the 
National  Association  of  Conservation  Commissioners  and 
of  the  forestry  section  of  the  congress.  The  1913  con- 
gr»ss  was  devoted  to  forestry  ^nd  water-power.  Of  these 
two  subjects  the  latter  occupied  the  principal  attention  of 
the  congress,  because  of  the  situation  in  this  country,  in 
which  the  development  of  water-power  resources  has,  in 
the  opinion  of  many  students,  been  greatly  retarded. 

Mr.  Franklin  K.  Lane,  Secretary  of  the  Interior,  who 
made  the  first  address,  urged  co-operation  between  the 
states  and  the  federal  government.  He  said  that  the  great 
difference  among  conservationists  lies  in  the  conflicting 
opinions  as  to  state  rights.  It  has  been  said  that  the 
United  States  is  divided  in  opinion  among  Hamiltonians 
and  Jeffersonians,  between  those  who  believe  in  a  strong 
federal  government  and  those  who  believe  in  a  government 
more  decentralized,  between  the  federalists  and  the  state 
rights  men,  but  the  truth  is  that  in  government  the  test  is 
that  of  efficiency. 

Mr.  Lane  added  that  the  government  is  not  wedded  to 
any  particular  theory.  It  is  wedded  to  the  idea  of  prac- 
tical tests  which  may  work  out  something  to  better  the 
country.  It  is  indifferent  to  the  agency  employed.  The 
states  and  the  central  government  can  co-operate,  and 
•manifestly  there  can  be  no  success  unless  there  is  such 
co-operation. 

The  report  of  the  committee  on  water-power  was  pre- 
sented by  Prof.  George  F.  Swain,  tiie  chairman.  The  other 
members  of  this  committee  are  Messrs  Gifford  Pinchot, 
Henry  L.  Stimson,  e.x-Secretary  of  War;  Lewis  B.  Still- 
well,  of  New  York;  .\.  F.  Lever,  Congressman  from  South 
Carolina;  Charles  R.  Van  Hise,  of  Madison,  Wis.;  M.  O. 
Leighton,  of  Washington,  D.  C. ;  E.  S.  Webster,  of  Bos- 
ton; B.  M.  Hall,  of  Atlanta,  and  Joseph  N.  Teal,  of  Port- 
land, Ore. 

Majority  Report  of  W.\ter-Power  Committee 

Separate  reports  were  presented  by  the  majority  and  the 
minority  members  of  the  committee  on  water-power.  The 
full  committee,  however,  joined  in  making  definite  recom- 
mendations. 

The  report  of  the  majority,  presented  by  Prof.  George 
F.  Swain,  chairman,  was  concurred  in  by  Messrs.  Lewis  B. 
Stillwell,  M.  O.  Leighton,  Edwin  S.  Webster  and  B.  M. 
Hall.  This  report  states  that  there  are  three  essentials  of 
a  sound  water-power  policy:  (i)  pi"ompt  development, 
(2)  prevention  of  unregulated  monopoly,  (3)  good  service 
and  fair  charge  to  the  consumer.  The  regulation  of  service 
and  charge  is  usually  a  state  or  local  function.  It  should 
be  exercised  by  the  nation  only  in  interstate  industry  and 
possibly  when  the  failure  of  other  agencies  might  result  in 
abuses. 

The  majority  of  the  committee  refers  to  three  kinds  of 
natural  material  resources,  those  which  are  not  renewable, 
those  which  are  self-renewing,  and  water-power  which,  if 
not  utilized,  is  immediately  wasted  with  no  good  results  to 
anybody.  The  utilization  of  water-power  for  a  purpose  for 
which  steam  power,  or  some  other  form  requiring  the  use 
of  fuel,  would  be  employed  is  not  only  the  utilization  of  a 
freely  given  resource  which  would  otherwise  be  wasted  but 
it  involves  the  saving  of  a  corresponding  amount  of  one  of 
the  non-renewable  resources.  The  conservation  of  water- 
power,  therefore,  is  a  double  conservation. 

In  conserving  the  non-renewable  and  slowly  renewable 
resources,  the  avoidance  of  waste,  maximum  economy  and 
economical  and  restricted  use  should  be  the  guiding  prin- 
ciples.    In  the  case  of  water-powder,  however,  a  point  of 


view  almost  the  opposite  of  this  condition,  within  proper 
limits,  would  seem  to  be  the  true  one.  Any  proper  use  is 
better  than  no  use  at  all. 

The  majority  says  that  there  would  seem  to  be  no  form 
of  individual  enterprise  more  worthy  of  encouragement  or 
which  in  the  interest  of  true  conservation  should  be  made 
more  tempting  to  the  investment  of  capital  than  the  devel- 
opment of  water-powers.  Laws  and  regulations  governing 
the  development  of  water-power  should  properly  be  made 
so  that  an  adequate  rate  of  return  to  the  investor  might 
reasonably  be  anticipated.  While  sometimes  a  water-power 
may  be  developed  at  slight  expense,  in  many  cases,  if  not  in 
most  cases,  especially  in  the  case  of  the  largest  water- 
powers,  a  very  large  investment  of  capital  is  necessary. 
Moreover,  the  risks  attending  this  investment  are  often 
serious. 

The  majority  says  that  three  things  are  essential  to  in- 
duce the  investment  of  private  capital  in  water-power  enter- 
prises, as  follows:  dcfiniteness  in  the  contract,  the  pros- 
pect of  a  sufficiently  attractive  return  commensurate  with 
the  risk  involved,  and  the  protection  of  the  courts  in  case 
of  disputes.  Notwithstanding  the  fact  that  electricity  is 
playing  every  day  a  more  important  part  in  social  and  in- 
dustrial economy  and  the  fact  that  the  development  of 
hydroelectric  properties  should  be  proceeding  rapidly,  there 
seems  no  doubt  that  present  federal  laws  and  the  permits 
hitherto  issued  under  them  have  brought  about  a  condition 
of  relatively  slow  development  of  water-power.  The  com- 
mittee approves  of  the  indeterminate  form  of  franchise. 

In  conclusion,  the  majority  says  that  because  of  the  large 
first  cost  of  water-power  developments  the  risk  of  loss  in 
case  of  failure  of  the  enterprise  is  correspondingly  large. 
Capital,  therefore,  does  not  need  water-power  enterprises, 
and  it  will  not  take  them  up  to  any  considerable  degree, 
unless  fully  protected. 

Minority  Report  of  Water-Power  Committee 

The  report  of  the  minority,  presented  by  Messrs.  Henry 
L.  Stimson,  Joseph  N.  Teal  and  Gifford  Pinchot,  discusses 
the  subject  of  concentration  and  development,  stating  that 
in  the  last  two  years  the  great  power  interests  have  in- 
creased their  control  of  power  held  undeveloped  more  than 
twice  as  fast  as  they  have  increased  their  control  of  de- 
veloped power.  It  declares  that  no  right  to  use  a  public 
water-power  should  ever  be  granted,  unless  the  grantee 
can  show  that  it  controls  no  water-power  not  developed 
or  in  process  of  development,  or  that  there  are  sound  rea- 
sons from  the  public  viewpoint  for  leaving  such  controlled 
power  undeveloped  and  asking  for  a  further  grant. 

In  conclusion,  the  minority  says  that  while  the  effort  to 
secure  the  passage  of  sound  and  needed  water-power  legis- 
lation has  not  yet  succeeded,  the  passage  of  bad  legislation 
has  become  increasingly  difficult. 

Unanimous  Recommendations  of  Water-Power  Com- 
mittee 
The  unanimous  recommendations  of  the  committee  are  in 
brief  that  the  following  principles  should  govern  the 
privilege  to  use  a  water-power.  For  a  definite  period,  suf- 
ficient to  be  financially  attractive  to  investors,  the  privilege- 
should  be  irrevocable  except  for  cause  reviewable  by  the 
courts.  Thereafter  the  privilege  should  continu-e  subject 
to  revocation  in  the  discretion  of  the  government  upon  pay- 
ment of  the  value  of  the  physical  property  ami  improve- 
ments. After  the  expiration  of  the  definite  period,  at  re- 
curring intervals  of  not  more  than  ten  years  the  amount  of 
compensation  and  ail  terms  and  conditions  during  the  next 
period  of  not  more  than  ten  years  should  be  determined  by 
the  government.  The  privilege  should  be  unassignable  ex- 
cept by  approval  of  the  government.  The  privilege  should 
be  granted  only  on  condition  of  development  of  the  whole 
capacity  of  the  site  and  as  rapidly  as  the  granting  officer 
may  require,  giving  due  consideration  to  reasonable  market 
demands   and   also   on   condition   of  continuous  operation^. 
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subject  to  such  ckMDaiuls.  The  riglit  to  receive  compensa- 
tion for  tlic  value  of  tiie  privilege,  varying  according  to  the 
conditions  of  each  case,  shall  be  reserved  to  the  state  or 
federal  government  from  which  the  privilege  comes.  The 
government  shall  have  the  right  to  prescribe  accounting 
methods.  Upon  revocation  of  a  privilege  by  the  govern- 
ment, the  grantee  shall  be  paid  the  fair  value  of  the  prop- 
erty exclusive  of  franchise  and  consequential  damages. 
This  shall  cover  necessary  appurtenances  for  operation  of 
the  water-power  and  the  transmission  of  electricity  there- 
from, but  shall  not  include  such  pi^operties  as  railroads, 
lighting  systems,  factories,  etc.,  which  are  separate  indus- 
tries. 

Address   of   Gifford   Pinchot 

Mr.  Pinchot  said  that  the  greatest  necessity  in  the 
water-power  situation  and  the  next  great  step  in  conserva- 
tion is  immediate  water-power  development  on  terms  fair 
to  the  public.  l'"igures  compiled  by  the  United  States 
Bureau  of  Corporations  and  brought  up  to  date  by  the 
National  Conservation  Association  show  beyond  question, 
Mr.  Pinchot  added,  that  the  central  fact  in  the  water-power 
situation  is  concentration  of  control.  Concentration  in 
water-power  has  nearly  doubled  in  the  last  two  years.  The 
ten  greatest  groups  of  water-power  interests  to-day  con- 
trol nearly  twice  as  much  water-power  as  the  ten  greatest 
groups  of  two  years  ago  controlled  then.  The  ten  great- 
est groups  of  to-day  control  65  per  cent  of  all  the  devel- 
oped water-power  in  the  United  States,  and  a  single  group, 
composed  of  the  General  Electric  interests,  controls  40  per 
cent  of  all  the  developed  comnicrcial  water-power  in  tlic 
United  States. 

Mr.  Pinchot  declared  that  in  the  last  five  years  the  con- 
centration of  control  in  the  ten  greatest  groups  has  in- 
creased about  seven  times  faster  than  the  total  of  all  water- 
power  development  in  the  United  States.  The  ten  great- 
est groups  have  increased  their  control  of  undevelope  1 
power  in  the  last  two  years  more  than  twice  as  fast  as 
their  control  of  developed  power.  In  ten  states  one  com- 
pany and  in  seven  States  two  companies  control  from  42 
to  96  per  cent  of  all  the  developed  commercial  water- 
power^  and  in  fifteen  of  these  seventeen  States  each  of 
these  companies  was  organized  or  reorganized  within  the 
last  three  years. 

It  is  argued  that  concentration  of  water-power  control  is 
increasing  faster  than  power  development  because  high 
risks  and  low  returns  keep  capital  away.  But,  according 
to  the  figures  published  by  one  of  the  ten  greatest  groups 
of  power  interests,  in  the  last  ten  years  the  net  earnings 
of  the  gas  and  electric  companies  of  the  United  States 
have  never  dropped  below  8  per  cent,  as  against  4.25  per 
cent  for  railroads  and  7.79  per  cent  for  industrial  cor- 
porations. As  shown  by  the  annual  amount  of  securities 
in  receivers'  hand  per  $100  of  outstanding  securities,  the 
water-power  interests  are  nearly  five  times  safer  invest- 
ments than  railroads,  more  than  five  times  safer  than  indus- 
trial corporations,  and  about  as  safe  as  national  banks. 

Water-power  as  a  natural  monopoly  is  peculiarly  sub- 
ject to  industrial  monopolization  and  offers  peculiar  induce- 
ment to  monopolistic  control,  Mr.  Pinchot  said.  Since  it 
costs  less  to  produce  than  steam  power  while  the  price  at 
which  it  can  be  sold  is  substantially  determined  by  the 
competitive  cost  of  steam,  water-power  is  extremely  profit- 
able, as  the  eagerness  to  get  possession  of  it  sufficiently 
proves.  The  control  of  any  source  of  mechanical  power — 
coal,  oil,  natural  gas,  water-power — carries  with  it  control 
over  the  industries  which  require  the  power,  as  the  rap- 
idly increasing  domination  of  water-power  interests  over 
electric  light  and  street-railway  companies  well  illustrates. 

Continuing,  Mr.  Pinchot  said  that  under  these  circum- 
stances the  control  of  the  water-power  business,  like  the 
control  of  oil,  meat  and  anthracite  coal,  is  passing  into  a 
few  strong  hands.  Like  coal,  meat  and  oil.  mechanical 
power   from   falling  water  is  a  necessity  of  modern   life. 


Control  over  a  necessity  of  life  is  control  over  the  peo- 
ple who  must  have  that  necessity.  Private  monopolization' 
uf  any  necessity  of  life  means  private  control  over  the 
people  without  responsibility  to  the  people.  It  means  also 
the  power  to  increase  the  cost  of  the  necessaries  of  life, 
;ind  therefore  the  cost  of  living,  without  regard  to  the 
public  interest,  up  to  whatever  point  will  yield  the  largest 
profit. 

Mr.  Pinchot  argued  that  the  commonest  and  most  plaus- 
ible argument  of  certain  water-power  interests  is  that  full 
protection   to  the   public   interest   will   check  developni' •■' 
while  the  conclusive  answer  should  be  that  in  actual  p; 
tice  it  does  not. 

Under  regulations  of  the  Forest  Service,  which  include 
also  the  provisions  objected  to  by  certain  power  interests 
as  sure  to  hamper  development,  there  were  in  the  national 
forests  on  Oct.  i,  1913,  according  to  Mr.  Pinchot,  seventy- 
eight  water-powers  developed,  thirty  under  construction 
and  no  less  than  seventy-six,  capable  of  developing  728,300 
lip  at  low  water,  for  which  permits  had  been  taken  out 
within  the  past  two  years,  under  conditions  requiring 
])rompt  development.  The  total  rating  of  all  these  powers 
is  about  1,090,000  hp  reckoned  on  minimum  stream  flow, 
or  not  less  than  twice  that  amount  in  actual  fact.  The 
speaker  quoted  these  figures  as  finally  and  completely  dis- 
l)roving  the  claim  so  often  heard  that  proper  government 
regulations  check  development. 

In  concluding,  Mr.  Pinchot  said  that  since  water-power 
first  became  a  public  question  the  friends  of  conservation 
li.ive  done  their  best  at  every  session  of  every  Congress  to 
,L;Lt  consideration  for  legislation  fair  to  both  sides.  .\t 
ivery  session  certain  water-power  interests  which  would 
lie  satisfied  with  nothing  less  than  all  checked  the  move- 
ment or  killed  the  legislation.  Year  by  year,  nevertheless, 
it  has  grown  more  certain  not  only  that  the  public  must 
have  some  consideration  but  actually  that  the  public  rights 
come  first.  Some  fair-minded  water-power  men  have  seen 
this  all  along.  When  their  influence  predominates  with  the 
water-power  interests,  as  it  soon  will  do,  the  speaker  de- 
clared, a  better  day  may  be  expected. 

Declaring  that  the  cause  of  conservation  is  to  face  this 
winter  in  Washington  the  most  serious  fight  in  its  history, 
Mr.  Charles  Lathrop  Pack,  the  retiring  president  of  the 
congress,  said  that  perpetuation  of  resources  could  be  best 
achieved  by  present  use  along  scientific  lines. 

Describing  the  work  of  the  Canadian  Commission  of 
Conservation,  James  White,  Deputy  Commissioner,  said 
that  an  investigation  of  the  water-powers  of  British  Co- 
lumbia and  the  prairie  provinces  has  been  carried  on  dur- 
ing the  last  three  years.  Recommendations  have  been  made 
to  the  various  governments  urging  the  leasing  of  water-- 
powers  for  a  definite  period  on  condition  of  prompt  de-' 
velopment  and  compensation  to  the  crow-n  and  control  ol 
rates.  These  principles  have  been  adopted  for  water- 
powers  in  Ontario,  Manitoba,  Alberta,  Saskatchewan  and 
in  a  modified  form,  in  British  Columbia.  The  other  prov- 
inces will  probably  introduce  similar  legislation  soon.  . 

The  congress  adopted  the  principles  on  which  the  mera-ii 
bers  of  the  committee  agreed  unanimously.  In  connectior^ 
with  the  discussion  of  the  report,  however,  acute  differ 
ences  on  the  subject  of  federal  and  state  rights  developed 
The  delegations  from  Arkansas  and  Washington  left  th< 
convention,  charging  that  the  congress  was  filled  with  em 
ployees  of  the  Government  Forest  Service  and  former  em 
ployees  of  the  government.  The  issue  on  the  question  0 
federal  or  state  rights  was  raised  by  the  presentation  o 
the  two  reports  on  the  subject  of  water-power,  the  major 
ity  report  favoring  the  regulation  of  service  and  charg 
by  the  state  or  local  government  and  the  exercise  of  sue 
a  function  by  the  nation  only  in  interstate  industry  an 
possibly  when  failure  of  other  agencies  might  cause  abus' 
while  the  minority  report  favored  federal  regulation.  D 
Charles  R.  Van  Hise  did  not  sign  either  report. 
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Electrical  Equipment  of  Gasoline  Automobiles 

At  the  288th  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  held  at  New  York,  Nov.  14,  the  general 
subjects  of  electric  lighting  and  self-starting  of  gasoline 
motor  cars  were  discussed  in  papers  presented  by  Messrs. 
Alfred  E.  Waller,  Alexander  Churchward  and  Frank 
Conrad. 

The  design  of  motor-car  lighting  apparatus,  said  Mr. 
Waller  in  his  paper,  entitled  "Dynamo  Electric  Lighting  for 
Motor  Cars,"  should  begin  with  the  choice  of  satisfactory 
lamp  equipment.  This  fixes  the  power  required  and  indi- 
cates the  generator  rating  needed.  For  head-lamp  pur- 
poses the  2l-cp,  6-volt  tungsten  lamp  with  a  lo-in.  parabolic 
■reflector  has  been  chosen  as  most  satisfactory.  For  the 
side  and  rear  lamps  4-cp  and  2-cp  units  give  ample  lighr, 
the  limiting  size  being  only  the  strength  of  filament  neces- 
sary to  withstand  the  motion  of  the  car. 

Much  of  the  mileage  covered  by  the  average  motorist  is 
traversed  at  a  speed  of  18  miles  an  hour  or  less,  so  that  the 
generator  must  come  into  operation  at  low  rates  of  car 
travel.  Provision  must  also  be  made  for  protecting  the 
generator  at  very  high  car  speeds.  Among  the  methods  of 
regulation  employed  are  slipping  clutches,  governor-con- 
trolled resistances,  use  of  high  armature  reaction,  bucking 
field  windings,  iron-wire  armature  coils,  auxiliary  poles 
excited  by  cross  magnetization,  ballast-type  feeder  circuits 
and  cam-opened  brushes.  The  author  recommended  the 
two-wire  system  of  distribution,  pointing  out  that  the  sin- 
gle-wire scheme  with  car-frame  return  may  bring  about 
ignition  complications.  He  also  urged  that  manufacturers 
of  car-lighting  systems  cut  all  wires  and  connections  to 
length  and  have  them  properlj'  marked  so  that  mistakes  by 
unskilled  installers  will  be  avoided. 

Clutch-Type  Generators 

Mr.  Alexander  Churchward  discussed  the  'Advantages 
of  Clutch-Type  Generators  and  Separate  Starting  and 
Lighting  Units  for  Motor  Cars."  The  advantages  of  con- 
stant-speed dynamos  for  automobile  lighting  were  enumer- 
ated by  the  author  as  follows ;  The  battery  is  charged  with 
a  current  roughly  inversely  proportional  to  its  own  condi- 
tion of  charge.  The  generator  runs  at  low  speed,  avoiding 
wear  and  adjustment.  Its  efficiency  even  with  much  slip- 
ping of  the  clutch  is  higher  than  with  certain  schemes  of 
electrical  control.  It  can  be  geared  to  cut  in  at  very  low 
car  speeds. 

For  cranking  purposes  all  traction  experience  has  shown 
the  advantage  of  the  series-type  motor  with  steep  torque 
characteristics.  The  author  therefore  recommended  the 
use  of  a  double-unit  system  comprising  a  shunt-wound 
dynamo  for  battery  charging  and  a  series  motor  for  self- 
starting.  Such  a  6-volt  double-unit  set,  he  insisted,  is  as 
light  and  cheap  as  a  single-unit  equipment  and  will  be  more 
efficient  per  pound  than  any  system  designed  for  a  higher 
voltage. 

Proper   Ignition    with    Car-Speed   Variations 

Mr.  Frank  Conrad,  author  of  the  paper  on  "The  Elec- 
trical Equipment  of  Gasoline  Automobiles,"  discussed  first 
the  relative  merits  of  various  ignition  systems,  advocating 
as  best  the  use  of  an  induction  coil  operating  from  a  con- 
stant-potential circuit  in  connection  with  a  device  that  will 
limit  the  current  at  low  speeds.  By  means  of  a  mechanism 
comprising  two  centrifugal  cams  which  change  their  posi- 
tion with  change  in  car  speed,  the  contact  device  can  be 
held  closed  for  a  constant  period  of  time,  regardless  of  the 
car  speed.  Incidentally  the  instant  of  break  is  advanced 
with  increase  of  speed,  to  allow  for  the  time  required  for 
the  cylinder  mixture  to  explode.  The  lighting  generator 
chosen,  said  Mr.  Conrad,  should  be  able  to  supply  the  am- 
pere demand  of  the  lamps  with  the  car  running  at  15  miles 
per  hour.  The  author  advocated  the  use  of  a  demagnetiz- 
ing series  coil  in  the  battery  circuit  as  a  means  for  main- 
taining constant  charging  current.     He  also  advocated  use 


of  a  separate  starting  motor  in  order  to  avoid  complication. 

In  opening  the  discussion  Mr.  John  M.  Hippie,  who,  as 
chairman  of  the  industrial  power  committee,  was  appointed 
by  President  C.  O.  Mailloux  to  preside  at  the  evening's 
technical  discussion,  made  the  comment  that  the  design  of 
electrical  equipment  for  gasoline  automobiles  is  still  in  its 
early  development  and  that  certain  of  the  unfit  equipments 
now  on  the  market  must  be  eliminated  in  order  to  preserve 
the  good  name  of  electric-lighting  and  self-starting  devices. 
Requirements  of  Car-Lighting  Systems 

Mr.  H.  Ward  Leonard  recounted  his  own  early  work  in 
the  train-lighting  field  and  outlined  briefly  as  follows  the 
nine  requirements  of  an  electric  generating  system  designed 
to  be  driven  from  a  varying-speed  source:  (i)  limiting  of 
dynamo  current,  (2)  automatic  removal  of  battery  sulphate, 
(3)  avoidance  of  auxiliary  devices  and  supplies,  (4)  free- 
dom from  wear  and  adjustment,  (5)  independence  of  tem- 
perature changes,  (6)  close  control  of  regulating  devices, 
(7)  automatic  control  of  overcharge,  (8)  automatic  indi- 
cation of  battery  charge,  (9)  supply  of  lamps  from  the 
dynamo  alone  in  case  of  accident  to  the  battery  system. 

Mr.  Leonard  Kebler  questioned  Mr.  Churchward's  claims 
for  the  high  efficiency  of  the  slipping-clutch  generator  and 
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declared  that  large  losses  are  produced  by  friction  at  the 
clutch.  Such  clutch  mechanism,  added  the  speaker,  in- 
volves rapid  wear  and  consequent  adjustment. 

Mr.  Almon  W.  Copley  also  challenged  Mr.  Churchward's 
claims  for  clutch-type  operation  and  declared  that  the  wear 
of  the  chains  and  gears  and  the  adjustment  of  the  clutch 
must  be  considered.  Mr.  Copley  expressed  himself  as  an 
advocate  of  the  single-wire  grounded  system  of  connec- 
tions, which  he  declared  permits  better  insulation,  occupies 
less  room  and  simplifies  the  insulation  problems  of  sockets, 
lamps  and  fixtures. 

Two-Wire  Versus  Single-Wire  Systems 

Mr.  A.  D.  T.  Libby  referred  to  the  6-voIt  limitation 
early  put  upon  the  automobile  lighting  industry  and  ad.vo- 
cated  the  use  of  higher  pressures,  suggesting  12  volts  for 
automobile  use.  An  accidental  ground  on  a  single-wire 
.system,  he  declared,  may  put  all  the  electrical  circuits  on  the 
car  out  of  commission. 

Mr.  Harold  Goodwin,  Jr.,  pointed  out  that  in  a  two-wire 
system  one  side  often  becomes  grounded  without  attention 
being  called  to  the  fact,  so  that  while  being  operated  in  this 
condition  a  second  ground  would  completely  disable  the 
electrical  equipment.  For  this  reason  he  advocated  the  use 
of  a  single-wire  system  in  the  first  place. 
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In  a  wriUeii  discussion  Mr.  C.  E.  \\  ilson  described  ttst^ 
made  on  a  clutch-lyiie  generator  and  presented  curves  for 
comparison  with  those  in  Mr.  Churchwards  paper. 

Mr.  B.  F.  Bailey  in  a  written  discussion  described  the 
mercury  type  of  switch  devised  by  him  for  controlling  a 
differentially  compounded  generator.  He  also  questioned 
Mr.  Churchwards  assertions  concerning  slipping-clutch 
efficiencies.  l-"or  lighting,  starting  and  ignition  purposes 
the  writer  recommended  the  use  of  a  single  generating  set. 

Mr.  Kingston  Forbes  discussed  the  subjects  of  lighting 
and  starting  from  the  automobile  engineer's  standpoint.  }le 
referred  to  single-wire  and  two-wire  systems  of  distribu- 
tion and  single,  double  and  thr?e-unit  electrical  equipments, 
concluding  by  reconinienc'ing  a  combination  ignition  and 
lighting  generator,  with  a  separate  series  motor  for 
cranking. 


Electrical  Shows  at  Toronto  and  Montreal 

.\t  Montreal,  Que.,  from  \ov.  i  to  Nov.  8  an  electrical 
show  was  held  in  the  local  Arena,  while  from  Nov.  lo  to 
Nov.  15  a  similar  exhibition  was  given  at  Toronto,  Ont. 
Both  shows  were  devoted  largely  to  electric  household 
appliances  and  devices  for  popularizing  the  use  of 
electricity. 

.\t  the  Montreal  exposition  the  Montreal  Light,  Heat 
&  Power  Company  was  the  chief  exhibitor.  Its  large 
booth  displayed  heating  and  cooking  appliances,  lanDS, 
motors,  etc.  Another  attractive  display  of  general  interest 
was  that  of  the  Montreal  Electrical  Society,  which  showed 
samples  of  cables,  wires,  cords,  materials,  telephone  ap- 
paratus, storage-battery  parts,  etc.,  of  historical  and  edu- 
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cational  interest.  Several  Canadian  built  electric  vehicles 
were  also  on  exhibition  by  a  Walkervillc  ( Ont.) 
manufacturer. 

The  Toronto  electrical  exhibition,  which  was  held  in 
the  .\rena  Gardens,  was  opened  Nov.  10  by  Mr.  P.  W.  Ellis. 
chairman  of  the  Toronto  Hydro-Electric  Commission.  The 
speaker  described  the  development  of  Niagara  water-power 
and  said  that  as  the  result  of  the  provincial  distribution 
scheme  electricity  has  been  brought  into  20.000  homes  in 
Toronto.  The  Toronto  Hydro-Electric  Commission  ex- 
hibited a  model  house  equipped  with  electrically  operated 
laundry  machinery,  sewing  machines,  etc.,  and  also  dis- 
played a  model  machine  .shop  and  office.  Electricity  on 
the  farm  was  the  subject  of  the  display  made  by  the  Hydro- 
Electric  Power  Commission  of  Ontario.  F'our  cows  were 
milked  nightly  by  an  electrically  operated  vacuum  ap- 
paratus, while  motor-driven  ensilage  and  straw  cutters, 
cream  .separators  and  buffer  rollers  were  in  continuous 
operation. 


Illumination  of  Street-Railway  Cars 

Messrs.  L.  C.  Porter  and  V.  L.  Staley,  of  the  General 
Electric  Lamp  V\'orks,  at  Harrison,  N.  J.,  presented  a  paper 
on  "The  Illumination  of  Street  Railway  Cars"  at  the  meet- 
ing of  the  Chicago  Section  of  the  Illuminating  Engineer- 
ing Society  Nov.  12.  For  car  lighting,  compared  with 
carbon  lamps,  declared  the  authors,  tungsten  units  produce 
better  illumination  at  a  saving  in  lighting  expense.  Where 
tungsten  lamps  are  used  it  is  desirable  to  install  efficient  re- 
flecting devices,  and  in  all  cases  a  light  interior  car  finishing 
is  to  be  desired.  The  tungsten  lamp  for  car  lighting  has 
reached  a  life  of  2000  hours  in  laboratory  test  and  from 
1200  to  1500  hours  under  service  conditions.  The  strcngtli 
of  the  lamp  is  such  that  it  withstands  surprisingly  bad  oper- 
ating conditions.  It  has  practically  superseded  the  tantalum 
lamp  for  car  illumination. 

The  results  of  a  study  of  car  lighting  made  by  Mr.  (j.  il. 
Stickney,  of  the  General  lilectric  Company,  with  the  co- 
operation of  Mr.  E.  W.  Hoist,  of  the  Bay  State  Street  Rail- 
way Company,  were  given.  Two  methods  of  placing  the 
lighting  units  wete  tried,  one  being  the  use  of  a  single  rtny 
of  fixtures  down  the  center  line  of  the  car  and  known  as 
ccntcr-dcck  lighting.  The  other  provides  a  double  row  of 
lighting  units,  one  under  each  half-deck.  There  is  little 
to  choose  between  these  two  methods  in  efficiency,  but  the 
center-deck  system  is  somewhat  simpler  and  easier  to  install 
and  maintain.  With  the  center-deck  system  two  circuits 
of  56-watt  lamps,  or  one  of  94-watt  lamps,  are  used,  and 
with  the  half-deck  lighting  23-watt  or  36-watt  lamps  are 
usually  employed.  It  has  been  found  that  from  2.5  to  3 
ft. -candles  is  desirable  on  the  reading  plane  of  passengers. 
This  plane  is  considered  to  have  an  angle  of  45  deg.  3  ft. 
above  the  floor.  With  either  the  center  or  half-deck  lights 
ing  where  efficient  intensive-type  reflectors  are  used  ap- 
nroxiniately  82  lumens  per  rumiing  foot  of  car  body  will 
supply  this  illuminatic.n.  This  corresponds  to  about  10 
watts  per  running  foot,  or  1.25  watts  per  square  foot  of 
floor  area. 

Tests  have  show'n  that  with  the  common  dark-yellow 
finish  of  street  cars  the  efficiency  of  light  utilization  is 
approximately  15  per  cent  where  no  reflectors  are  used  and 
30  per  cent  with  a  good  direct  reflector  system.  On  one 
cars  where  the  finish  of  walls  and  ceiling  was  white,  a  utili- 
zation efficiency  as  high  as  60  per  cent  was  obtained.  One 
pronounced  advantage  of  the  tungsten  lamp  over  the  carbon 
unit  for  car  lighting  is  that  the  candle-power  changes  less 
on  fluctuating  voltages.  Mr.  Porter,  who  read  the  paper, 
gave  a  demonstration  to  illustrate  this  fact.  Four  tungsten 
lamps  have  been  especially  developed  for  railway  service, 
rated  at  2^.  36.  56  and  94  watts  respectively.  The  effi- 
ciency of  the  two  smaller  sizes  is  1.34  watts  per  candle, 
and  of  the  two  larger  sizes  1.20  watts  per  candle.  Figures) 
were  given  to  show  the  economy  of  tungsten  lamps  com-  i 
pared  with  carbon  lamps.  The  ultimate  saving  will  warrant 
the  re-wiring  of  old  cars  to  enable  tungsten  lamps  and  re- 
flectors to  be  used. 

Discussion 

Dr.  M.  G.  Lloyd,  chairman  of  the  section,  presided  and 
spoke  of  the  practical  importance  of  the  subject.  Mr.  I.  R. 
Cravath,  of  Chicago,  suggested  that  the  railways  prepare 
their  own  designs  for  reflectors,  which  should  be  simple! 
and  easily  cleaned.  Glassware  should  be  heavy  enough  tc 
withstand  railway  service.  Suitable  reflectors  double  the 
efficiency  of  lamps  for  car  lighting.  For  the  eye-comfort  ot 
passengers  bowls  should  be  deep. 

Mr.  .^.  J.  Sweet,  of  Milwaukee,  told  of  the  work  he  ha! 
done  in  studying  the  lighting  of  steam-railroad  day  coaches 
He  favors  the  center-deck  arrangement  of  lamps,  particuJ 
larly  on  steam  roads  where  seating  arrangements  art 
standardized.  Nfirror  reflectors  are.  of  course,  the  mos 
efficient,  but  almost  any  reflector  is  better  than  the  ban 
lamp.     The  design  of  the  reflector  should  be  mainly  of  th< 
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intensive  type  but  should  also  have  some  features  of  the 
extensive-reflection  type  to  provide  light  at  the  sides  of 
the  car. 

Mr.  H.  H.  Adams,  of  the  Chicago  Railways  Company, 
said  that  the  recent  arched-roof  cars  on  his  company's 
system  had  originally  an  interior  finish  of  a  pea-green 
color.  Bare  lamps  are  used  and  the  speaker  made  experi- 
ments to  see  what  improvement  could  be  effected  in  chang- 
ing the  color  of  the  car  ceilings  and  walls.  A  light  buff 
was  finally  selected  and  this  made  an  improvement  of  50 
per  cent  in  illumination.  Reflectors  are  no  doubt  valuable, 
but  in  using  them  the  appearance  of  the  car  should  be  taken 
into  consideration. 

.  .Mr.  Porter  referred  to  tests  made  by  a  steam  railroad 
•where  modern  prismatic  reflectors  and  shade-holders  were 
installed  in  an  old  bo.\  car.  This  car  was  subjected  to  im- 
pact from  a  locomotive  going  first  at  the  rate  of  5  miles 
an  hour,  then  at  10  miles  an  hour,  and  so  on.  A  speed  of 
40  miles  an  hour,  Mr.  Porter  said,  was  necessary  before  the 
collision  shattered  the  reflectors  in  the  bo.x  car.  Mr.  Sweet 
Tiad  said  tliat  he  thought  the  center  line  of  fixtures  objec- 
tionable where  longitudinal  seats  are  used,  but  Mr.  Porter 
said  that  the  angles  of  reflection  are  such  that  this  objec- 
tion is  not  a  serious  one.  As  to  the  life  of  tungsten  lamps 
used  in  car  lighting,  Mr.  Staley  remarked  that  it  is  hard  to 
get  actual  figures.  The  Bay  State  Street  Railway  Com- 
pany of  Massachusetts  has  been  getting  an  average  life  of 
1500  hours,  including  breakage,  stealing  and  all  the  inci- 
dents of  seirice.  Under  laboratory  conditions  the  tests 
show  a  life  of  2200  hours  for  street-railway  tungsten  lamps. 

An  interesting  feature  of  the  meeting  was  a  small  but 
good  collection  of  reflectors,  car-lighting  fi.xtures  and  con- 
■dulets  shown  by  the  Holophane  Works  of  the  General  Elec- 
tric Company.  Macbeth-Evans  Glass  Company,  National 
X-Ray  Reflector  Company,  .\dams  &  Westlake  Company, 
Safety  Car  Lighting  &  Heating  Company,  Appleton  Elec- 
tric Company  and  the  Crouse-Hinds  Company. 


Franchise  Report  Before  Municipal   League 

.\  report  of  the  committee  on  franchises  was  presented 
at  a  meeting  of  the  National  Municipal  League  held  at 
Toronto  on  Nov.  15.  The  committee  expresses  the  view 
that  at  present  there  is  a  tendency  toward  too  great  cen- 
tralization in  the  control  of  public  utilities  and  says  that 
under  some  of  the  forms  of  public  utility  laws  the  powers 
of  municipalities  to  control  local  utilities  are  being  cur- 
tailed seriously  or  taken  away  entirely. 

The  judgment  of  the  committee  is  that  the  league  should 
inquire  carefully  into  the  significance  of  the  movement 
for  exclusive  state  control  in  the  matter  of  public  utilities. 
Certain  features  of  exclusive  state  regulation  tend  to  make 
the  municipalization  of  utilities  more  difficult.  The  com- 
mittee is  of  the  opinion  that  in  most  cases  regulation 
cannot  be  either  logical  or  effective  without  the  active  co- 
operation of  both  state  and  local  authorities.  One  of  the 
arguments  advanced  is  that  a  city  must  have  control  of 
its  streets.  .\t  the  same  time  it  is  clear  that  in  the  country 
and  in  small  towns  public  authorities  are  wholly  lacking 
in  equipment  for  the  regulation  and  control  of  public  utility 
corporations.  For  this  reason  the  committee  concludes 
that  it  appears  desirable  that  a  state  commission  shall  have 
general  jurisdiction  over  public  utilities  throughout  the 
State  so  that  no  companies  may  escape  adequate 
regulation. 

The  report  declares  that  every  city  of  sufficient  im- 
portance to  enjoy  the  powers  of  home  rule  and  the  framing 
of  its  charter  should  have  the  right  to  establish  a  separate 
■department,  bureau  or  commission  for  supervision  of 
■utilities  operating  within  its  limits  to  such  extent  as  may  be 
■necessary  for  the  protection  of  distinctively  local  intere.sts. 
Even  in  the  larger  cities,  however,  the  .State  should  still 


have  jurisdiction  over  certain  important  matters.  These  mat- 
ters are  mentioned  in  the  report  as  the  regulation  of  security 
issues,  the  adoption  of  a  uniform  system  of  accounts,  and 
the  determination  of  certain  fundamental  questions  which 
relate  to  stability  of  the  investment.  The  committee  is  in- 
clined to  the  opinion  that  rate-making  should  be  recognized 
as  a  function  in  which  local  and  state  authorities  may 
properly  co-operate. 

The  committee  believes  that  it  is  essential  to  proper 
development  of  the  utilities  of  any  city  and  to  full  realiza- 
tion of  the  principles  of  public  control  that  in  all  cases  where 
outstanding  franchises  run  in  perpetuity  or  for  unreasonably 
long  periods  the  city  should  definitely  set  about  devising 
means  for  recapturing  them.  The  report  is  signed  by 
Messrs.  Delos  F.  Wilcox  (chairman),  Robert  Treat  Paine, 
James  W.  S.  Peters,  Abraham  E.  Pinanski,  Charles  Rich- 
ardson and  Clinton  Rogers  Woodruff. 

Prof.  Edward  W.  Bemis  did  not  sign  the  report.  He 
adds  a  note  saying  that,  while  he  agrees  in  the  main  with 
the  views  presented,  he  doubts  the  wisdom  at  the  present 
time  of  lodging  in  any  state  commission  any  control  of 
the  capitalization  or  rates  of  public  utilities  in  the  larger 
cities,  especially  west  of  New  York  State. 


European  and  American  Lamps  and   Lighting 

At  a  joint  meeting  of  the  New  York  Sections  of  the 
Illuminating  Engineering  Society  and  the  National  Elec- 
tric Light  Association  held  on  Nov.  17  recent  developments 
in  lighting  and  European  lighting  practice  were  described 
in  papers  by  Messrs.  H.  W.  Jackson,  of  the  General  Elec- 
tric Company's  laboratories  at  Harrison,  N.  J. ;  Alexander 
iNIaxwell,  chief  of  the  laboratories  of  the  New  York  Edison 
Company;  S.  G.  Rhodes,  engineer  of  meter  testing  for  the 
New  York  Edison  Company,  and  C.  F.  Lacombe,  chief 
engineer  of  the  light  and  power  bureau  of  the  Department 
of  Water  Supply,  Gas  and  Electricity. 

Mr.  Jackson  described  and  demonstrated  the  high-effici- 
ency nitrogen-filled  tungsten-filament  lamp,  the  develop- 
ment of  which  is  attributable  to  the  research  work  of  Dr. 
Irving  Langmuir,  .Schenectady,  N.  Y. 

Mr.  Maxwell  described  and  demonstrated  the  neon- 
vapor  tube  lamp  developed  by  Mr.  George  Claude,  of 
France. 

]\Ir.  Rhodes,  who  recently  returned  from  a  trip  to  Europe, 
where  he  made  a  study  of  existing  street-lighting  installa- 
tions, described  various  features  which  differentiate  Euro- 
pean from  .\merican  practice  in  this  respect. 

Among  the  various  types  of  meters  discussed  particular 
attention  was  called  by  Dr.  Rhodes  to  ampere-hour,  maxi- 
mum-demand, two-rate  and  clock  units.  Ampere-hour 
meters  are  employed  extensively  and  seem  to  prove  satis- 
factory largely  by  reason  of  their  low  cost.  The  circuit- 
opening  type  of  demand-limiting  device  is  utilized  with  good 
results  with  lighting  loads,  but  is  not  highly  satisfactory 
for  use  with  heating  and  similar  loads.  Two-rate  meters 
prove  useful  in  numerous  localities  where  the  charge  per 
kilowatt-hour  depends  upon  the  time  of  demand.  These 
meters  are  usually  arranged  to  give  separate  indications  of 
the  consumption  during  the  low-rate  and  high-rate  periods, 
the  total  charge  for  service  being  calculated  from  the  two 
readings.  Elaborate  time  switches  have  been  devised  and 
are  being  used  for  signs,  street  lamps  and  similar  instal- 
lations. In  some  cases  the  clocks  close  and  open  the  cir- 
cuit each  night  in  accordance  with  the  period  of  darkness, 
the  time  of  opening  being  varied  automatically  with  the 
seasons. 

Mr.  Rhodes  stated  that  in  comparison  witli  .\m.Tican 
standards  European  wiring  is  cheap  and  perhaps  unsati.^^- 
factory.  He  questioned,  however,  whether  the  .American 
standard  requirements  are  not  too  severe  when  the  cost 
and  risk  are  properly  considered.    The  cheap  wiring  scheme 
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involving  the  use  of  a  single,  centrally  placed  insulated  wire 
with  an  outer  metallic-tube  conductor  protecting  the  insu- 
lation was  described  as  one  well  worthy  of  introduction  in 
this  country. 

Mr.  Lacombe,  who  has  also  just  returned  from  a  Euro- 
pean trip,  spoke  particularly  of  the  street  lighting  in 
Europe,  which  he  said  is  better  on  certain  streets  than  that 
in  America,  although  there  are  no  actual  "white  ways"  on 
the  other  side. 


Electric-Vehicle  Salon  at  Boston 

Under  the  auspices  of  the  Electric  Motor  Car  Club  of 
Boston  an  electric-vehicle  salon,  said  to  be  the  first  of  its 
kind,  was  opened  in  the  ballroom  of  the  Copley-Plaza  Hotel, 
Boston,  on  Nov.  17  and  continued  for  three  days.  Twenty- 
nine  of  the  latest  pleasure-car  models  were  exhibited  amid 
tasteful  floral  decorations  by  makers  of  the  following 
vehicles:  Bailey,  Baker,  Buffaio-Babcock,  Detroit,  Ohio, 
Rauch  &  Lang,  Standard,  Waverley  and  Woods.  Four 
types  of  batteries — the  Edison,  Exide,  Harwood  and  Phila- 
delphia— were  also  shown. 

Special  efforts  were  made  to  demonstrate  the  appeal  of 
the  electric  passenger  car  to  the  ultra-fashionable  element 


KI.KCTRIC-VEHICI.E 


v\Iii\     .\T     r.c 


of  society  without  the  usual  commercial  accompaniments  of 
an  automobile  show.  Leaders  in  Boston  social  life  were 
among  the  patrons  of  the  salon,  and  there  were  about 
10,000  invitations  issued  to  persons  of  recognized  social 
standing  in  eastern  New  England.  A  reception  and  tea 
were  held  on  Monday  afternoon,  presided  over  by  the  wives 
of  the  chairmen  of  the  various  committees.  All  visitors 
were  furnished  with  catalogs  as  in  a  picture  salon,  and  an 
orchestra  added  to  the  attractions  of  the  display.  No 
booths  or  advertising  signs  were  permitted.  A  special 
parking  committee  cared  for  the  cars  of  visitors  attending 
the  salon,  which  aroused  great  interest  in  the  electric  auto- 
mobile among  people  of  means.  New  England  central  sta- 
tions co-operated  in  the  issuing  of  invitations. 

At  the  formal  opening  of  the  salon  on  Monday  night 
Past-president  W.  H.  Blood,  Jr.,  of  the  Electric  Vehicle 
Association  of  America,  addressed  a  large  and  representa- 
tive gathering,  reviewing  the  history  of  the  electric  pleas- 
ure car  and  contrasting  the  designs  of  early  days  with  those 
exhibited.  He  emphasized  the  point  that  even  the  early 
cars  gave   reliable,  though  costly,   service.     Their  under- 


lying principles  were  correct,  but  the  working  out  of  these 
ideas  was  crude.  The  modern  electric  vehicle  appears 
before  the  public  as  a  perfected  article  in  which  simplicity, 
durability  and  beauty  are  the  three  points  of  special 
superiority.  The  coach  builder's  art  has  reached  its  climax 
in  the  design  and  construction  of  the  modern  electric 
coupe.  The  storage  battery  of  to-day  lasts  twice  as  long 
as  those  of  a  few  years  ago,  while  electric  motors  are  prac- 
tically indestructible.  Mr.  Blood  also  touched  upon  the  de- 
velopment of  the  commercial  car,  outlined  the  special  tield 
of  the  electric  machine  as  supplementary  to  that  driven  by 
gasoline,  and  in  closing  pointed  out  the  tendency  toward 
lower  costs  of  electrical  service  in  contrast  with  rising 
prices  for  gasoline.  He  cited  the  benefits  of  the  "salon  de 
I'automobile"  held  regularly  in  Paris,  and  e.xpressed  the 
hope  that  "le  salon  de  I'automobile  electrique  de  Boston" 
might  prove  to  be  a  pleasure  to  the  public  and  a  profit  to 
the  exhibitors. 

During  the  salon  attractive  electric  signs  announcing  the 
event  were  installed  in  the  hotel.  The  Tenney  companies, 
operating  about  thirty-one  public  utilities  in  various  East- 
ern muncipalities,  provided  a  woman  demonstrator,  who 
introduced  prospective  customers  to  the  exhibitors  and  also 
explained  her  personal  experience  in  electric  automobile 
operation. 

Superintendent  W.  H.  Atkins,  of  the  Boston  Edison  Com- 
pany, gave  a  luncheon  on  Tuesday  noon  to  a  number  of 
prominent  electrical  men  identified  with  the  central-station 
industry  in  eastern  Massachusetts. 


Mr.  Arnold  on  Chicago   Terminal  Electrification 

At  a  meeting  of  the  committee  on  railway  terminals  of 
the  Chicago  City  Council,  Nov.  18,  Mr.  B.  J.  Arnold  made 
public  his  report  on  a  plan  of  rearrangement  and  develop- 
ment of  the  steam-railroad  terminals  of  Chicago.  The  re- 
port, which  had  been  previously  submitted  to  the  citizens' 
terminal-plan  committee,  makes  a  book  of  237  printed  pages 
with  many  diagrams  and  maps  and  was  prepared  within 
sixty  days.  It  is  commented  upon  as  being  a  remarkable 
document  to  Ifave  been  compiled  in  such  a  comparatively 
short  space  of  time. 

In  his  report  Mr.  Arnold  reviews  the  proposals  of  Mr. 
John  F.  Wallace  on  the  subject  of  railway  terminals,  pre- 
sented to  the  Council  committee  Oct.  20.  Mr.  Wallace  had 
recommended  that  the  plans  of  the  Pennsylvania  Railroad 
for  a  new  union  passenger  terminal  be  adopted  and  that  the 
same  company's  scheme  for  a  freight  terminal  be  accepted 
with  some  modifications.  Mr.  Arnold  has  gone  into  the 
same  subject  much  more  extensively,  and  instead  of  mild 
acceptance  of  the  railroad  companies'  demands  asks  for 
their  co-operation  in  the  extension  of  terminal  facilities 
along  certain  lines  which  he  lays  down.  These  provide 
among  other  things  for  the  straightening  of  the  South 
Branch  of  the  Chicago  River  and  for  the  placing  of  all 
tracks  in  covered  subways  beneath  the  street  level  in  the 
district  bounded  by  Lake  Street,  Halsted  Street,  Twelfth 
Street  and  Lake  Michigan. 

Long-distance  passenger  traffic,  it  is  urged,  should  be 
concentrated  into  the  fewest  number  of  terminals  prac- 
ticable, and  details  of  arrangement  are  suggested.  The 
city  plan  of  Chicago  should  be  supported,  continues  Mr. 
Arnold,  and  the  pass.enger  terminal  plans  co-ordinated  with 
the  local  street-railway  facilities,  including  the  proposed 
subways.  The  improvements  suggested  in  the  report  would 
practically  necessitate  electrification  of  the  tracks,  never- 
theless this  view  is  not  introduced  as  an  attempt  to  force 
electrification,  for  Mr.  Arnold  says  that  nearly  all  progres- 
sive steam-railroad  men  recognize  that  electrification  of 
terminals  must  come  within  a  reasonable  time.  Electrifica- 
tion will  enable  the  railroads  to  effect  an  enormous  real- 
estate  development  of  their  terminal  propertv. 
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The  report  will  be  considered  further  at  a  meeting  of  the 
railway  terminals  committee  to  be  held  Nov.  25.  Mr.  Wal- 
lace. Mr.  Arnold  and  representatives  of  both  the  citizens' 
terminal-plan  committee  and  the  Chicago  plan  commission 
have  been  invited  to  sit  with  the  committee.  Certain  em- 
ployees of  steam-railroad  companies  who  have  vigorously 
opposed  the  proposed  electrification  have  been  assured  that 
they  may  also  have  representatives  present  when  the  sub- 
ject of  electrification  comes  up.  Following  Tuesday's 
meeting,  many  aldermen  left  for  the  East  to  study  subways 
and  terminals. 


Activities  of  E.  V.  A. 

President  Frank  W.  Smith  of  the  Electric  Vehicle  As- 
sociation of  America  addressed  the  New  England  Section 
of  the  organization  and  the  Electric  Motor  Car  Club  of 
Boston,  at  a  joint  meeting  at  the  Hotel  Thorndike,  Bos- 
ton, on  Nov.  14,  about  seventy-five  members  and  guests 
being  present.  He  emphasized  his  intention  to  lead  the 
association  to  fields  of  larger  influence  during  his  coming 
administration,  paid  tributes  to  the  pioneer  work  of  Messrs. 
W.  H.  Blood,  Jr.,  and  C.  L.  Edgar,  of  Boston,  in  furthering 
the  electric-vehicle  cause,  and  commented  upon  the  growth 
of  membership,  which  now  aggregates  500.  Mr.  Smith 
spoke  in  enthusiastic  terms  of  the  recent  Chicago  conven- 
tion and  pointed  out  that  more  than  forty  new  members 
were  added  at  that  time.  Since  the  convention  a  number 
of  additional  applications  have  been  received,  including  an 
important  central  station  not  previously  in  membership, 
with  four  associate  and  several  press  members.  The  in- 
crease has  been  57  per  cent  since  the  1912  convention. 

At  the  meeting  of  the  organization  on  Nov.  25  in  New 
York  action  will  be  taken  upon  the  petition  of  the  proposed 
Philadelphia  section  for  formation.  The  proceedings  of 
the  convention,  not  including  the  ten  papers  read,  cover  250 
closely  typewritten  pages.  Three  thousand  copies  of  the 
official  report  of  the  convention  will  be  published  for  dis- 
tribution to  members  and  others  interested,  and  the  pro- 
ceedings will  be  further  reviewed  at  section  meetings  this 
winter.  All  suggestions  made  on  the  floor  have  been  tabu- 
lated for  early  consideration,  and  work  by  committees  is  to 
be  the  keynote  of  the  year's  program  of  development,  along 
the  lines  successful  in  the  N.  E.  L.  A.  Mr.  Joseph  F. 
Becker,  of  the  United  Electric  Light  &  Power  Company, 
New  York,  has  been  appointed  chairman  of  the  committee 
on  membership  and  formation  of  sections,  his  work  as 
chairman  of  the  membership  committee  of  the  Commercial 
Section  of  the  N.  E.  L.  A.  and  as  New  York  statesman  of 
the  Jovian  Order  specially  fitting  him  for  the  task.  The 
slogan  for  the  year  will  be  "Double  the  membership  in 
twelve  months." 

An  important  constructive  suggestion  was  offered  by 
President  Smith  in  the  recommended  formation  of  a  com- 
mittee on  central-station  co-operation,  whose  function  it 
will  be  to  determine  exactly  to  what  degree  central  stations 
and  manufacturers  are  working  together  and  what  is  lack- 
ing in  such  endeavors  in  the  electric-vehicle  field.  Such  a 
committee  would  present  at  the  next  convention  a  report 
that  would  answer  once  and  for  all  the  question  as  to  the 
extent  of  this  co-operation  and  how  the  conditions  had 
been  improved  or  otherwise  during  the  period.  The 
speaker  stated  that,  although  the  association  is  fortunate 
in  the  willingness  of  Secretary  Harvey  Robinson  to  serve 
another  year,  the  problem  of  securing  a  paid  secretary 
giving  his  entire  time  to  the  work  with  permanent  head- 
quarters must  soon  be  faced.  New  committees  are  also 
desirable  upon  the  subjects  of  traffic,  good  roads  and  rela- 
tions with  the  Commercial  Section  of  the  N.  E.  L.  A.,  the 
last-named  in  particular  connection  with  ,  publication  of 
electric  vehicle  data  in  the  "Salesman's  Handbook."  Clos- 
ing, the  president  described  the  booklets  on  commercial  and 
pleasure   vehicles   just   issued   by   the   association. 


New  Chicago  Requirements  for  the  Mitigation  of 
Electrolysis 

As  related  in  the  Electrical  World  of  Nov.  i,  page  888, 
the  local  transportation  committee  of  the  City  Council  of 
Chicago,  after  an  animated  hearing,  recommended  an  ordi- 
nance providing  for  the  unified  operation  of  the  surface 
street-railway  lines  in  Chicago,  containing,  among  other 
things,  a  section  materially  modifying  the  existing  ordi- 
nance intended  to  prevent  electrolytic  damage  from 
grounded  railway  return  circuits.  The  section  was  adopted 
by  the  City  Council  and  agreed  to  by  the  company. 

By  the  proposed  ordinance  the  city  would  be  divided  into 
three  zones — an  inner  or  congested-traffic  section,  a  middle 
zone  taking  in  the  thickly  populated  residence  sections,  and 
a  third  or  outer  zone  bounded  by  the  city  limits.  All  unin- 
sulated return  circuits  shall  be  of  such  current-carrying 
capacity  and  so  arranged  that  the  sustained  maximum  dif- 
ference of  potential  between  any  two  points  shall  not  ex- 
ceed 10  volts  in  the  inner  zone,  15  volts  in  the  middle  zone 
and  20  volts  in  the  outer  zone.  Moreover,  such  differences 
in  potential  shall  not  exceed  limits  to  be  from  time  to  time 
prescribed  by  the  Board  of  Supervising  Engineers,  Chi- 
cago Traction,  thus  giving  the  board  power  to  install  a 
potential  gradient.  The  board  may  also  increase  the  limit 
in  the  outer  zone  to  25  volts  where  underground  utilities 
are  not  fully  developed. 

The  Board  of  Supervising  Engineers  is  to  make  tests 
to  determine  whether  the  companies  are  complying  with  the 
ordinance,  the  companies  installing  the  necessary  apparatus. 
The  rate  of  progress  of  the  work  of  electrolysis  prevention 
is  prescribed  by  the  section,  and  within  two  years  from 
the  date  of  passage  of  the  ordinance  its  provisions  shall 
have  been  complied  with  throughout  their  entire  railway 
systems  by  the  expenditure  of  $1,000,000  if  deemed  neces- 
sary by  the  Board  of  Supervising  Engineers,  or  more  if 
necessary  to  prevent  electrolytic  damage. 

Fines  of  from  $50  to  $200  a  day  are  provided  for  each 
day's  operation  contrary  to  the  provisions  of  the  ordinance. 
A  "Board  of  Electrolysis  Claims,"  to  consist  of  the  city 
electrician,  the  chairman  of  the  Board  of  Supervising  Engi- 
neers and  an  engineer  to  be  appointed  by  the  street-railway 
companies,  will  hear  and  determine  all  electrolysis  claims. 
Decisions  of  this  board  will  be  final  and  binding  on  the 
companies  and  on  the  municipal  corporations.  Within 
thirty  days  after  the  board  has  rendered  its  decision  on  any 
claim  the  company  causing  electrolytic  damage  shall  pay 
to  the  municipal  corporations  entitled  thereto  the  amount 
fixed. 


Rate  Revision  Ordinance  Now  Pending  in  Chicago 
City  Council 

After  the  whole  matter  of  revising  the  rates  of  the  Com- 
monwealth Edison  Company  was  left  in  the  air  by  the  Chi- 
cago City  Council  committee  on  gas,  oil  and  electric  light 
on  Nov.  10,  as  related  last  week,  the  committee  held  its 
next  meeting  on  Nov.  12.  It  will  be  remembered  that  the 
committee  by  a  vote  of  3  to  8  refused  to  adopt  Section  I 
of  the  proposed  ordinance  containing  the  provisions  for 
rates  for  general  consumers.  At  the  meeting  of  Nov.  12 
the  action  taken  was  reconsidered  and  discussion  of  the 
section  was  resumed.  Mr.  William  H.  Arthur,  counsel  for 
the  Commonwealth  Edison  Company,  said  that  the  com- 
pany would  not  accept  less  than  a  five-year  contract  for 
rates  lower  than  10  cents  primary,  5  cents  secondary  and  4 
cents  tertiary,  to  go  into  effect  on  Dec.  i,  1913,  the  tertiary 
rate  to  be  reduced  to  3  cents  on  March  i,  1914.  Mr.  Ray 
Palmer,  the  city  electrician,  dwelt  on  the  importance  of  the 
proposed  contract  ordinance  in  enabling  the  city  to  extend 
its  street-lighting  service..  The  proposed  ordinance  is  fair 
and  reasonable,  Mr.  Palmer  said,  and  he  recommended  it. 
Alderman  Merriam  renewed  his  objections,  based  largely 
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on  the  advice  of  Mr.  E.  W.  Bemis,  the  public-utility  expert. 
He  said  the  city  should  have  some  concessions,  either  on 
the  reduction  of  tlie  primary  rate  or  in  reducing  the  term 
of  the  contract.  Mr.  W.  J.  Norton,  speaking  for  the  com- 
pany in  relation  to  the  reduction  of  the  primary  charge 
from  10  cents  to  9  cents,  said  that  it  is  true  that  the  com- 
pany, in  serving  perhaps  20,000  of  its  small  lighting  custom- 
ers, would  do  so  at  a  loss  at  either  rate.  It  miglit  be  as- 
siuiied  that  the  cost  of  supplying  these  small  short-hour 
customers  was  about  15  cents  per  kw-hr.,  but  the  rate  to  be 
adopted  between  15  cents  and  zero  must  be  a  reasonable 
one  or  it  would  not  be  upheld  by  the  courts.  The  company 
contends  that  10  cents  is  a  reasonable  maximum  rate. 

Alderman  George  H.  Bradshaw  moved  that  Section  1 
of  the  ordinance  be  adopted  w'ith  the  addition  of  .\ldcrnian 
M.  J.  Healy's  amendment  providing  that  the  company  shall 
pay  the  established  prevailing  organized-labor  scale  of 
wages  for  any  construction  work  that  may  be  done  by  it  in 
extending  street-lighting  .service  for  the  city.  This  motion 
prevailed  by  a  vote  of  8  to  7.  After  this  there  was  com- 
paratively clear  sailing  in  the  committee,  and  the  ordinance 
was  adopted  section  by  section  substantially  as  recom- 
mended by  City  Electrician  Palmer  and  agreed  to  by  the 
company.  In  relation  to  the  Healy  amendment  Mr.  Arthur 
said  that  he  was  not  in  position  to  say  whether  the  com- 
pany would  accept  it  or  not.  I-'inally  the  whole  ordinance, 
as  amended,  was  recommended  to  the  City  Council  for 
passage  by  a  vote  of  seven  to  four. 

The  ordinance  as  recommended  was  introduced  in  the 
Council  Nov.  13.  It  w-as  ordered  published  and  made  a 
special  order  for  the  meeting  of  Nov.  24. 


Credits  and  Collections  Discussed  by  Electrical 
Business  Men 

For  the  purpose  of  exchanging  information  in  relation 
to  the  credit  rating  of  customers,  the  Electrical  Credit 
.\ssociation  of  Chicago  is  active  the  year  round,  its  terri- 
tory extending  from  Pittsburgh  on  the  east  to  Denver  on 
the  w-e.st  and  from  the  Canadian  line  to  the  Gulf  of  Mexico. 
The  work  is  effected  through  the  office  of  the  secretary. 
Mr.  Frederic  P.  Vose,  who  has  supervision  of  the  actual 
work  of  the  association  under  the  guidance  of  the  officers 
and  executive  committee.  Once  a  year  the  association  has 
a  "round-up,"  held  this  year  on  Nov.  14.  The  attendance 
at  the  afternoon  business  meeting  was  about  eighty,  and 
for  the  first  time  w^omen  were  present,  one  of  them  reading 
a  paper  before  the  association. 

Work  on  the  Chic.m.o  Association 

In  his  address  the  retiring  president,  Mr.  S.  E.  Kennedy, 
Central  Electric  Company.  Chicago,  said  that  while  nearly 
all  the  reputable  jobbers  and  dealers  are  members  of  the 
association,  a  large  opportunity  still  exists  for  securing 
new  members  among  the  manufacturers.  Mr.  F.  M.  Pierce, 
Manhattan  Electrical  Supply  Comoany.  Chicago,  repre- 
sentative of  the  association  on  the  board  of  the  National 
Electrical   Credit   Association,   next   made   a   brief   report. 

Mr.  Vose  presented  his  report  as  secretary  and  treasurer. 
The  Chicago  association  was  organized  in  1896  and  has 
now  215  company  members,  about  one-third  of  whom  are  in 
the  city  of  Chicago.  In  1913  there  were  6723  claims  of 
delinquent  debtors  reported  to  the  association.  The  amount 
involved  was  $570,011.37.  The  number  of  claims  settled 
through  the  incidental  activities  of  the  association  (which 
is  not  a  collection  agency)  was  4265,  representing  $355.- 
525.08.  The  ratio  of  number  of  accounts  settled  to  total 
number  reported  to  the  association  was  about  63  per  cent. 
Since  the  organization  of  the  association  the  estimated 
amount  received  in  settlement  of  accounts  as  an  incidental 
result  of  its  activities  is  about  $3,680,000. 


Election  of  Officers  and  Other  Business 
Mr.  Henry  Schwab,  Monarch  Electric  &  Wire  Company, 
Chicago,  reported  as  the  chairman  of  the  membership  com- 
mittee and  offered  a  resolution,  which  was  adopted,  pro- 
viding for  the  creation  of  territorial  committees  m  trade 
centers. 

On  the  reconunendation  of  the  nominating  committee,  of 
which  Mr.  J.  N.  MacAlister,  Chicago,  Simplex  Wire  & 
Cable  Company,  was  chairman,  the  following  officers  were 
elected:  President,  Mr.  A.  O.  Kuehmsted,  Gregory  Elec- 
tric Company;  vice-president,  Mr.  Henry  Schwab,  Mon- 
arch Electric  &  Wire  Company;  national  representati\ 
Mr.  F.  M.  Pierce,  Manhattan  Electrical  Supply  Compai. 
members  of  executive  committee,  Messrs.  E.  R.  Gilmorc. 
Western  Electric  Company,  and  S.  E.  Kennedy,  Central 
Electric  Company. 

Co-operation  Between  Sales  and  Credit  Departments 
Three  papers  were  read  on  "Co-operation  Between  Sales 
and  Credit  Departments."  Mr.  A.  J.  Gaehr.  Cleveland, 
George  Worthington  Company,  said  that  each  salesman 
should  consider  himself  a  member  of  the  staff  of  the  credit 
department.  On  the  other  hand,  the  credit  man  should 
take  the  salesman  into  his  confidence  and  teach  him  how 
to  analyze  financial  statements.  Further,  the  credit  man 
should  be  alert  to  help  the  customer.  MTss  Elizabeth  M. 
Smith,  Chicago,  who  is  the  credit  manager  of  the  Bryan- 
Marsh  Electric  Works  of  General  Electric  Company,  read 
the  next  paper  on  this  subject.  She  made  the  point  that 
co-operation  should  not  be  all  on  the  part  of  the  salesman. 
The  latter,  however,  should  never  apologize  for  letters 
from  the  credit  department.  A  customer  never  gets  a  col- 
lection letter  without  reason.  She  argued  also  that  the 
credit  man  and  the  salesman  ought  to  be  on  the  same  basis 
of  compensation.  If,  for  instance,  the  salesman  is  paid  a 
coniniissii;n  or  a  salary  and  bonus,  the  credit  man  should 
be  paid  in  like  manner.  Every  order  placed  before  a 
credit  manager  should  mean  either  a  personal  gain  or  loss 
to  him.  Mr.  W.  H.  Fogarty,  Chicago,  H.  W.  Johns-Man- 
ville  Company,  read  the  last  of  the  three  papers,  dwelling 
on  the  importance  of  team  work. 

Elimination   of   Cash   Discounts 

.\  letter  was  read  from  Mr.  Henry  L.  Walker,  Detroit, 
Henry  L.  Walker  Company,  in  which  he  made  a  plea  for 
the  elimination  of  the  cash  discount.  .Ml  sales  should  be 
made  net  at  thirty  days.  After  the  lapse  of  ninety  days  no 
more  goods  should  be  sold  to  the  customer  and  the  account 
should  be  considered  delinquent.  Mr.  E.  R.  Gilmore  said 
that  cash  discounts  are  a  source  of  evil  from  start  to  finish.  . 
Mr.  Charles  G.  Burton.  Peru  (Ind.)  Electric  Company, 
favored  eliminating  the  cash  discount.  Mr.  Frank  Horton, 
Chicago,  Moran  &  Hastings  Manufacturing  Company, 
urged  the  prompt  reporting  of  delinquent  accounts,  and 
-Secretary  Vose  at  this  point  made  a  strong  plea  for  reci- 
procity among  members.  On  motion  of  Mr.  Miner  it  was  ; 
voted  to  be  the  sense  of  the  meeting  that  cash  discounts  : 
be  eliminated.  While  this  resolution  was  under  debate 
Mr.  A.  O.  Kuehmsted  quoted  Mr.  Roger  Babson,  who  has 
said  that  the  "discount  thief"  is  a  public  nuisance. 

Moral  Risk  Clubs 
Mr.  W.  J.  Burton.  Frank  .\dam  Electric  Company.  St. 
Louis,  described  the  recently  established  Moral  Risk  Club 
in  St.  Louis.     The  club  is  patterned  after  the  ones  in  Chi- 
cago and  other  cities.     Where  credit  is  based  on  the  buy- 
er's   general    reputation    for   honesty   and   business  ability ' 
co-operation  between  sellers  prevents  them  from  being  vic- 
timized by  dishonest  men.     Mr.  Burton  recommended  the  ; 
formation  of  such  a  club  in  any  city  where  six  or  eight  1 
members  can  be  secured.     The  cost  in  St.  Louis  is  only  $6' 
a  year  to  each  of  the  twelve  members.     Mr.  Thomas  J. 
Creaghead,   Cincinnati,   Creaghead   Engineering  Company, 
said  that  two  members  could  organize  a  moral  risk  club. 
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Public  Service  Commission  News 
Lndiana   Commission 

Criticism  that  has  arisen  because  of  the  unprecedented 
■stand  of  the  new  Indiana  Public  Service  Commission  in 
acting  as  an  arbitration  board  for  the  settlement  of  the 
strike  difficulties  on  the  lines  of  the  Indianapolis  Traction 
&  Terminal  Company  and  several  interurban  systems  has 
been  considered  carefully  by  the  Governor  and  members 
of  the  commission.  They  say  they  realize  that  they  are 
treading  on  dangerous  ground,  but  that  the  crisis  which 
called  for  action  was  so  imminent  and  the  lack  of  an  arbi- 
tration board  was  so  apparent  that  eventually  the  question 
.came  to  whether  the  commission  should  attempt  to  solve  tlie 
•difficulty  as  individual  arbiters  and  not  by  any  authority  of 
law  or  with  any  attempt  to  enlarge  the  powers  of  the  board 
or  whether  the  Governor  should  call  a  special  session  of  the 
Legislature  to  pass  a  law  creating  an  arbitration  board. 

The  latter  step  was  practically  impossible  because  of  the 
depleted  condition  of  the  state  treasury,  and  then  it  was 
decided  that,  with  the  greatest  care  to  avoid  establishing 
a  precedent,  the  commission  members  should  tender  their 
services  until  the  1915  session  of  the  Legislature  could 
■establish  a  proper  board.  Both  the  Governor  and  the  mem- 
bers of  the  commission  are  resisting  every  attempt  to  make 
the  action  of  the  commission  appear  as  other  than  an 
■emergency  position,  and  all  agree  that  the  commission  has 
no  place  in  arbitration. 

Developments  of  the  past  few  days  show  what  a  pres- 
sure is  being  brought  on  both  sides  of  the  controversy  to 
■compel  a  settlement  of  the  differences  without  resort  to  the 
■commission.  For  a  time  it  appeared  that  all  the  grievances 
■of  the  men  would  be  taken  care  of  by  the  companies  with- 
■out  the  aid  of  that  body.  Later  it  was  said  that  one  or 
two  of  the  more  serious  contentions  might  be  taken  to  the 
state  body  for  solution.  The  Governor  and  his  aids  have 
been  working  strenuously  to  keep  even  these  from  going 
before  the  utility  commission  if  possible. 

Missouri  Commission 

Testimony  has  been  presented  before  the  Missouri  Public 
Service  Commission  in  the  case  involving  electric  rates  of 
the  Springfield  (Mo.)  Gas  &  Electric  Company.  Engineers 
submitted  reports  on  appraisals  of  the  physical  property  for 
the  commission  and  the  company.  Testimony  was  also 
■offered  in  reference  to  other  elements  of  value  than  the 
physical  property.  Mr.  \\".  J.  Squires,  of  Squires  &  Com- 
pany. Kansas  City,  Mo.,  made  a  report  for  the  connnission 
showing  a  reproduction  value  of  the  physical  property  of 
$403,650.  Mr.  F.  P.  Woy,  Albuquerque,  N.  M..  submitted 
an  estimate  on  behalf  of  the  company  showing  a  total  cost 
■of  the  property  of  $515,390.  Mr.  W.  G.  Woolfolk.  of 
Sanderson  &  Porter,  New  York,  showed  a  reproduction 
■value  of  $508,675. 

The  direct  issue  involved  in  the  case  is  that  of  the  maxi- 
■mum  rate  for  residence  lighting.  The  company  has  been 
charging  a  maximum  rate  of  15  cents  per  kw-hr.  less  a 
■discount  of  10  per  cent  for  prompt  payment.  Negotiations, 
Tiowever,  have  been  under  way  in  reference  to  rates  and 
the  company  offered  to  reduce  its  maximum  to  12  cents. 
Citizens  who  brought  the  case  before  the  state  commission 
Tiave  asked  for  a  rate  of  6  cents.  The  company  has  re- 
cently made  a  contract  with  the  Ozark  Power  &  Water 
Company  for  power.  In  view  of  this  arrangement  it  uses 
its  old  steam  plant  only  for  reserve  purposes.  One  of  the 
<luestions  arising  in  the  hearing  was  over  the  value  of  the 
reserve  steam  plant.  The  company  claimed  that  this  plant 
was  of  great  value  for  reserve  purposes  and  was  a  neces- 
sary and  material  part  of  its  investment. 

Mr.  E.  M.  Stephens,  of  Kansas  City,  Mo.,  representing 
the  citizens  who  commenced  the  proceedings,  testified  re- 
garding the  cost  of  construction  of  an  equivalent  plant. 

Mr.  Henry  Floy,  of  New  York,  checked  up  the  values 
fixed  by  the  engineers  and.  starting  with  a  physical  value 


of  $500,000,  added  sums  for  preliminary  organization  and 
promotion  expenses,  going  value  and  ta.xes  and  interest 
during  construction.  He  declared  that  the  operating  ex- 
pense charges  were  reasonable  and  emphasized  the  neces- 
sity of  maintenance  of  the  steam  plant  for  reserve  pur- 
poses. Mr.  Floy  presented  a  number  of  exhibits,  including 
one  giving  a  record  of  various  causes  of  interruptions  of 
service  to  two  terminal  houses  of  the  Cataract  Power  & 
Conduit  Company,  Buffalo,  X.  Y.,  from  Jan.  I,  1907,  to 
Aug.  I,  1913.  The  total  numbers  of  interruptions  by  years 
were  as  follows:  In  1907,  sixteen  interruptions,  153  min- 
utes: 1908.  nine  interruptions,  68  minutes:  1909,  fourteen 
interruptions,  119  minutes;  1910,  sixteen  interruptions,  120 
minutes;  1911,  twenty-eight  interruptions,  216  minutes; 
1912,  eighteen  interruptions,  138  minutes;  Jan.  i  to  Aug. 
I,  1913,  nineteen  interruptions,  177  minutes.  The  totals  for 
this  period  were   120  interruptions  and  991  minutes. 

'Sir.  Edwin  Gruhl,  assistant  to  the  president  of  the  Mil- 
waukee Electric  Railway  &  Light  Company,  testified  on 
going  value  and  depreciation. 

Mr.  \V.  H.  Blood,  Jr.,  of  Stone  &  Webster,  testified  that 
he  had  found  going  value  to  be  about  25  per  cent  of  the 
structural  cost.     He  also  discussed  working  capital. 

Mr.  A.  C.  Einstein,  general  manager  Union  Electric 
Light  &  Power  Company,  of  St.  Louis,  in  referring  to  the 
necessity  for  a  reserve  plant  said  that  if  he  knew  he  could 
avoid  interruptions  of  service  at  St.  Louis  for  one  minute 
he  would  not  hesitate  to  spend  $100,000  for  that  purpose. 

Mr.  Charles  S.  Ruffner,  Electric  Company  of  Missouri; 
Mr.  L.  C.  Gerry,  Federal  Light  &  Traction  Company; 
Mr.  E.  D.  Smith,  Mississippi  River  Power  Distributing 
Company:  Mr.  Francis  Blossom,  of  Sanderson  &  Porter; 
Mr.  George  T).  Coaney,  of  A.  G.  Edwards  &  Company, 
bankers  of  St.  Louis,  and  Mr.  R.  E.  McDonnell,  of  Burns 
&  McDonnell,  Kansas  City,  Mo.,  also  appeared  as  witnesses. 


Current  News  Notes 

To  P.XTROL  Tr.wsmissiox  Lines  ijy  Aeroplane. — From 
San  Francisco  comes  an  announcement  that  Robert  Fowler, 
the  aviator  who  recently  completed  a  cross-continental 
flight,  has  arranged  with  a  California  transmission  com- 
pany to  patrol  its  high-tension  lines  leading  out  of  Oak- 
land in  an  aeroplane.  A  lineman  equipped  with  repair 
apparatus  will  ride  with  the  aviator,  and  the  pair  will  take 
trips  twice  a  week.  The  headquarters  of  this  novel  in- 
spection crew  are  to  be  established  at  Sacramento. 

*  *     * 

Chicago  Subway  Projects. — The  City  Council  of  Chi- 
cago has  asked  for  bids  on  the  construction  of  a  system  of 
comprehensive  passenger  railway  subways.  The  Board  of 
Harbor  and  Subway  Commissioners  has  estimated  the  cost 
at  about  $130,000,000.  According  to  the  present  plan,  bids 
are  to  be  received  until  Jan.  5,  1914,  and  then  opened 
publicly.  The  comprehensive  plan  of  subway  construction, 
the  .Arnold  plan  of  limited  subway  construction,  and  pos- 
sibly others,  will  probably  be  submitted  to  the  voters  at  the 
election  in  April  so  that  they  may  indicate  their  preference. 

*  *     * 

EXA.MINATION  FOR  E.XAMINER,  PUBLIC  SERVICE  COMMIS- 
SION.— The  New  "S'ork  Public  Service  Commission,  Second 
District.  Albany,  N.  Y..  has  vacancies  for  an  examiner  at  a 
salary  of  $1,801  to  $2,400,  with  expenses  when  engaged  in 
field  work,  and  for  an  assistant  examiner  at  a  salary  of 
from  $1,501  to  $1,800.  Examination  for  both  of  these  posi- 
tions will  be  held  the  latter  part  of  November.  Practical 
experience  in  corporation  accounting  for  steam  railroads, 
street  and  electric  railways,  electrical  corporations,  gas 
companies  or  telephone  and  telegraph  companies  is  neces- 
sary.    Candidates  must  be  between  the  ages  of  twenty-five 
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and  thirty-five.  The  examination  is  open  to  non-resiilents 
of  New  York  State.  For  appHcation  blanks  address  State 
Civil  Service  Commission,  Albany,  N.  Y. 

»  *  * 
Fessenden  High-F"re(jue.vcy  Patent  Injunction. --Judge 
Rellstab  in  the  Federal  District  Court  at  Trenton,  N.  J., 
on  Nov.  17,  issued  an  order  enjoining  the  Marconi  Wire- 
less Telegraph  Company  of  America  against  further  in- 
fringement of  the  Fessenden  high-frequency  patents,  but 
permitting  the  company  to  deliver  radio  apparatus  to  the 
United  States  Navy  by  giving  suitable  bond  pending  an 
appeal  from  the  injunction.  The  Fessenden  patents,  which 
are  owned  by  the  National  Electric  Signaling  Company, 
were  described  on  page  939  of  our  issue  of  Nov.  8. 

*     *     * 

Booklets  in  Electric  Vehicle  Association's  Puu- 
LiciTY  Campaign. — Two  handsomely  illustrated  booklets — 
"The  Story  of  the  Electric  Pleasure  Vehicle''  and  "The 
Story  of  the  Electric  Commercial  Car" — have  been  issued 
by  the  Electric  Vehicle  Association  of  America  for  use  in 
its  publicity  campaign.  Between  striking  colored  covers, 
measuring  8  by  11  in.  much  interesting  general  information 
on  electric-vehicle  subjects  is  given  in  attractive  popular 
form,  detailing  the  advantages,  costs,  safety,  simplicity  and 
economy  of  their  operation.  No  particular  make  of  vehicle 
is  emphasized  in  either  booklet,  but  a  number  of  cars  of 
representative  manufacturers  are  illustrated  and  described, 
the  features  of  each  being  pointed  out.  The  text  pages  are 
of  heavy  calendered  paper  and  are  profusely  illustrated, 
with  marginal  designs  in  special  tints.  Data  comparing  the 
relative  operating  cost  of  horse  and  electric  propulsion  are 
a  feature  of  the  commercial-vehicle  pamphlet.  Central-sta- 
tion companies,  accessory  manufacturers,  etc.  are  invited 
to  order  and  use  these  booklets  in  their  own  publicity  work. 
For  the  first  issue  the  price  will  be  25  cents  per  copy,  but 
with  future  orders  it  is  likely  that  this  cost  will  be  reduced. 
The  booklets  are  being  sold  at  actual  cost  by  the  associ- 
ation. The  headquarters  of  the  publicity  committee  of  the 
Electric  Vehicle  Association  are  at  11 70  Broadwav.  New 
York  City. 


sponses  were  made  by  Messrs.  K.  McCleary,  W.  Turner,  J. 
N.  Kabe  and  T.  Templeton.  The  Michigan  section  of  the 
contractors'  association  will  hold  a  meeting  at  Saginaw 
Dec.  15,  to  select  delegates  for  the  Detroit  convention. 

*  «     * 

Toledo  Section,  A.  I.  E.  E. — The  regular  montlily  meet- 
ing of  the  Toledo  Section,  American  Institute  of  Electrical 
Engineers,  was  held  Nov.  7  at  the  Commerce  Club,  Toledo, 
Ohio.  Mr.  H.  R.  Fowler,  of  the  Fowler  Electrical  Supply 
Company,  read  a  paper  on  "The  Electrical  Control  01 
Bridges."  The  members  then  adjourned  and  in  a  bod 
inspected  the  bascule  lift  of  the  Cherry  Street  bridg' 
recently  mentioned  in  these  columns. 

*  *     * 

High-Tension  Transmission. — Mr.  P.  H.  Thomas,  con- 
sulting engineer  of  New  York  City,  delivered  an  address 
before  the  Yale  Branch  of  the  .American  Institute  of  F-lec- 
trical  Engineers  at  its  regular  meeting  in  the  new  electrical 
engineering  laboratory  of  the  Sheffield  Scientific  School  on 
Nov.  12,  1913.  The  subject  presented  by  Mr.  Thomas  was 
that  of  high-tension  transmission,  which  was  discussed  in 
its  various  mechanical  and  electrical  aspects. 

*  «     * 

Yonkers  (N.  Y.)  Branch,  N.  E.  L.  A. — The  Yonkers 
(N.  Y.)  Electric  Light  &  Power  Company  Branch  of  the 
National  Electric  Light  Association  held  its  first  meeting 
Nov.  10,  and  elected  Mr.  G.  B.  Cornell  president  and  Mr. 
E.  J.  Reilly  secretary.  During  the  evening  addresses  were 
made  by  President-elect  Cornell  on  "Electricity  on  the 
I'arm,"  Rev.  F.  \V.  Cutler  on  "Co-operation  and  Organiza- 
tion," and  Mr.  W.  Donshay  on  association  matters. 

*  *     * 

Pittsburgh  Section,  A.  I.  E.  E. — Mr.  F.  R.  Phillips, 
superintendent  of  maintenance  of  the  Pittsburgh  Railways 
Company,  read  a  paper  on  "Recent  Developments  in  Cars 
and  Equipment  of  the  Pittsburgh  Railways  Company"  be- 
fore the  last  monthly  meeting  of  the  Pittsburgh  Section  of 
the  American  Institute  of  Electrical  Engineers.  Mr.  J.  W. 
Welsh,  electrical  engineer  of  the  company,  collaborated 
with   Mr.   Phillips  in  the  preparation  of  the  paper. 


SOCIETY  MEETINGS 
.American  Museum  of  Safety. — In  connection  with  its 
annual  meeting  in  New  York,  the  American  Museum  of 
Safety  will  serve  a  dinner  at  the  Waldorf-Astoria  on  Dec. 
12.  Mr.  George  F.  Kunz  is  chairman  of  the  dinner  com- 
mittee, which  includes  also  Messrs.  George  B.  Cortelyou, 
Elbert  H.  Gary,  James   Speyer  and   William   H.  Tolman. 

*  *     * 

Colorado  Electric  Club. — At  the  weekly  luncheon  of 
the  Colorado  Electric  Club  held  at  the  Albany  Hotel,  Den- 
ver, Nov.  13,  Gov.  E.  M.  Ammon  addressed  the  club  on  the 
subject  of  "Conservation."  For  the  following  Thursday 
noon  the  speaker  of  the  day  was  scheduled  to  be  President 
Haldane  of  the  Colorado  School  of  Mines  at  Golden. 

*  *     * 

Electric  Vehicle  Association  of  .America. — The 
regular  monthly  meeting  of  the  Electric  Vehicle  Associ- 
ation of  America  will  be  held  Tuesday  evening,  Nov.  25, 
in  the  Engineering  Societies  Building,  New  York  City. 
"The  Industrial  Truck  as  a  Factor  in  the  Efficient  Handling 
of  Internal  Freight"  is  the  title  of  a  paper  to  be  presented 
by  Mr.  W.  \\'.  Wliite,  of  the  General  Vehicle  Company. 

*  *     * 

Detroit  Contractors  Dine. — In  honor  of  President 
Ernest  Freeman  and  Secretary  G.  H.  Duffield  of  the  Na- 
tional Electrical  Contractors'  Association,  who  came  to 
Detroit  to  make  arrangements  for  the  national  convention 
to  be  held  there  next  June,  the  local  members  of  the  con- 
tractors' association  gave  a  banquet  Nov.  10  at  the  Hotel 
Cadillac.     Mr.  L.  W.  Eddy  acted  as  toastmaster.  and  re- 


N.  E.  L.  A.  Committee  on  Wiring  of  Existing  Build- 
ings.— The  National  Electric  Light  Association's  commit- 
tee on  the  wiring  of  existing  buildings,  of  which  Mr.  R.  S. 
Hale,  Boston,  Mass.,  is  chairman,  met  at  New  York  Nov. 
19  and  formulated  plans  for  furthering  the  collection  of 
data  on  wiring  and  the  compilation  of  commercial  prac- 
tices. Among  the  topics  discussed  during  the  all-day 
session  were  methods  of  handling  the  business  of  very  small 
consumers  by  European  central  stations. 

*  *     * 

Professor  Muensterberg  on  "Hu.man  Efficiency."— 
Dr.  Hugo  Muensterberg,  of  Harvard  University,  spoke  be- 
fore the  students  of  the  New  York  Edison  Company's  comr 
mercial  school  Nov.  19,  on  the  subject  "Applying  Psychol- 
ogy to  Business."  The  speaker  emphasized  the  part  played 
by  suggestion  in  every-day  affairs,  particularly  in  the  work 
of  the  salesman.  He  made  a  plea  for  better  analysis  of  the 
student's  fitness  for  his  intended  vocation  and  suggested 
direct  methods  for  studying  mental  applicability. 

*  *     * 

Illumination  Topic  Before  the  Froebel  Society. — At 
the  regular  monthly  meeting  of  the  Froebel  Society  of 
Brooklyn,  N.  Y.,  to  be  held  at  Pratt  Institute  Assembly 
Rooms,  215  Ryerson  Street,  Brooklyn,  Tuesday,  Nov.  25,  at 
2:30  p.  m.,  Mrs.  Preston  S.  Millar,  wife  of  the  past-presi- 
dent of  the  Illuminating  Engineering  Society,  will  present 
a  paper  on  "The  Illumination  of  the  Home."  The  influence 
of  light  in  conserving  vision  and  in  beautifying  the  home 
will  be  discussed,  and  the  paper  will  be  illustrated  by  means 
of  miniature  rooms  illuminated  according  to  the  principles 
of  good  lighting. 
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Operating  Data  of  a  Large  Railway  Power  Plant 


Development  of  generating  system  of  Twin  City  Rapid 
Transit  Company,  Minneapolis — Unit  costs  with  water-power, 
steam  engines  and  steam  turbines^ncreasing  the  efficiency 


FOR  a  long  time  the  Twin  City  Rapid  Transit  Com- 
pany, of  Minneapolis  and  St.  Paul,  Minn.,  has  been 
devoting  careful  study  to  its  problems  of  power 
generation.  The  high  price  of  coal  in  Minneapolis  fur- 
nishes a  special  incentive  for  the  introduction  of  efficient 
steam-plant  apparatus,  as  w'ell  as  for  the  utilization  of  the 
water-power  available  in  the  falls  and  rapids  of  the  Missis- 
sippi River  at  this  point.  This  hydraulic  energy  is  not, 
however,  sufficient  to  supply  all  of  the  power  required  by 
the  system,  for  several  local  flour  mills  possess  prior 
rights  to  a  considerable  part  of  the  available  falls.  The 
generating  system  of  the  Twin  City  company  therefore  at 
present  consists  of  three  quite  modern  plants,  one  a  steam 
station  and  the  other  two  operated  by  water-power.  The 
first-mentioned  is  now  equipped  with  steam  turbines  prac- 
tically throughout,  and  nearly  ten  years  ago  replaced  the 
older  plants  with  their  slow-speed  belted  units. 

That  the  efforts  to  reduce  generating  expenses  have  been 
successful  is  evident  from  the  reduction  in  fuel  cost  from 
about  0.7  cent  per  kw-hr.  in  1905  to  about  0.4  cent  in  1913. 
At  the  same  time  labor  and  superintendence  costs  were  re- 
duced from  0.09  cent  to  0.06  cent,  and  the  outlay  for  lubri- 
cants and  waste  from  o.oi  cent  to  o.ooi  cent  per  kw-hr.    This 


reduction  has  been  accomplished  by  gradual  improvement  of 
the  present  steam  plant  and  by  economy  in  its  operation. 
Before  1905  conditions  were  even  worse,  as  shown  by  the 
1901  total  operating  cost,  about  1.4  cents  per  kw-hr.,  of 
which  fuel  was  the  principal  item.  At  this  time  several  old- 
fashioned  steam  plants  were  in  operation  supplementing  the 
output  of  one  water-power  station. 

E.-\RLY  Water-Power  and  Steam  Planis 

Before  1897  the  old  steam  stations  just  referred  to  were 
the  sole  source  of  power,  but  in  that  year  a  water-power 
plant  was  built  at  St.  Anthony  Falls,  in  Minneapolis,  by  the 
Pillsbury-Washburn  Company  and  later  taken  over  by  the 
St.  Anthony  Falls  Water  Power  Company.  It  contains 
eight  700-kw,  three-phase,  3450-volt  waterwheel-generator 
units  and  two  700-kw,  650-volt  direct-current  units,  besides 
two  watervvheel-driven  exciters.  Under  the  same  roof  there 
is  also  a  substation  with  four  6oo-kw  rotary  converters. 
The  alternating-current  output  is  stepped  up  to  13,200 
volts  for  transmission.  The  full  flow  of  the  Mississippi 
River,  varying  from  3000  cu.  ft.  to  15,000  cu.  ft.  per  second 
or  more,  is  utilized  in  this  plant,  the  load  on  which  for  a 
long  period  has  averaged  over  4000  kw  during  the  entire 


FIG.    I INTERIOR    OF    TURBINE    ROOM,    TWIN    CITY    RAPID   TRANSIT    COMPANY'S    PtANT,    MINNEAPOLIS,    MINN. 
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year.     The  station  was  for  a  time  the  main  dependence  of 
the  Minneapolis  traction  system  for  its  power  supply. 

Such  good  service  was  furnished  by  the  "lower  dam" 
station  that  a  few  years  ago  a  second  one  was  built  at  the 
"upper  falls"  to  develop  the  extra  power  not  required  by 
earlier  users.  This  development,  known  as  the  Hennepin 
Island  plant,  was  inexpensively  constructed,  since  the  exist- 
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ing  hydraulic  works  were  utilized  as  far  as  possible  and 
much  of  the  required  building  material  was  found  on  the 
site.  The  cost  was  stated  to  be  not  over  $26  per  hp.  The 
plant  contains  four  2250-kw,  13,200-volt,  35-cycle,  three- 
phase  generators  and  two  150-kw  exciters,  together  with  an 
entirely  modern  oil-switch  and  measuring  equipment.  The 
station  was  put  into  service  in  June,   1908,  and  has  since 
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Utilized  the  surplus  water  to  excellent  advantage.  While 
its  output  is  necessarily  very  fluctuating  and,  unfortunately, 
does  not  reach  its  maximum  when  power  is  most  needed,  in 
the  early  summer,  it  carries  about  one-third  of  the  entire 
load. 

Although  the  water-power  plants   are   economical,   they 
have  limited  capacity,  and  to  an  increasing  extent  in  the 


future  must  steam  be  depended  upon.  Ten  years  ago  a 
modern  steam  plant  was  projected  for  the  site  close  to  the 
lower-dam  hydraulic  plant.  It  was  designed  to  contain  ulti- 
mately five  vertical,  cross-compound  Allis-Chalmers  engines 
of  5000-hp  capacity,  direct-connected  to  three-phase,  13,200- 
volt,  35-cycle  General  Electric  generators  rated  conserva- 
tively at  3500  kw,  or,  with  the  present  standard  temperature 
rise,  4000  kw.  Three  of  these  engines  had  been  installed 
by  1905,  giving  the  plant  an  actual  rating  of  12,000  kw. 

The   engines   were    supplied   with   steam    from   a   boiler 
room  containing  eighteen  Babcock  &  Wilcox  boilers,  each 
with  5560  sq.  ft.  of  heating  surface  and  a  nominal  ratiii 
of  556  boiler  hp.     These  units  were  equipped  with   kon< 
stokers  rated  for  continuous  fuel  supply  at  825  hp,  in  order 
to   develop   50  per  cent   overload   on   the  boilers.     .Super- 
heaters provided  developed  120  deg.  superheat  at  rated  \oa'. 
Draft   was   furnished   by   two   Custodis  radial-brick   stack 
rising  225  ft.  above  the  boiler-room  floor. 

There  were  four  coal  bunkers  of  I-beam  and  cinder- 
concrete  construction  located  above  the  boilers  and  having 
an  aggregate  capacity  of  2800  tons.  These  bunkers  were 
supplied  with  coal  by  means  of  a  complete  conveyor  system 
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consisting  of  a  receiving  track  for  coal  cars  at  one  side  of 
the  building  and  a  belt  conveyor  into  which  coal  could  be 
shoveled  from  the  cars  running  between  one  wall  of  the 
building  and  the  track.  Driven  by  a  lo-hp  motor  was  a 
crusher  fed  from  a  hopper  into  which  the  belt  conveyor 
discharged.  An  overlapping  gravity-type  bucket  conveyor 
belted  the  boiler  room  transversely,  and  two  distributing 
bucket  conveyors  above  the  row  of  bunkers  belted  the 
boiler  room  longitudinally.  The  lower  runs  of  the  last- 
named  conveyors  were  also  designed  for  ash  removal,  the 
ash  hoppers  discharging  directly  into  them. 

First  Use  of  the  Steam  Turbine 

Following  the  original  plan,  a  fourth  engine  and  eight 
more  boilers  were  added  in  April,  1906.  By  this  time, 
however,  the  steam  turbine  had  been  pronounced  a  success 
at  Chicago  and  elsewhere,  and  in  place  of  the  fifth  engine 
two  5000-kw  Curtis  vertical  turbines  were  installed  in  Febru- 
ary and  July,  1907,  respectively.  The  fact  that  this  space 
accommodated  in  turbines  three  times  its  rating  in  engines  is 
significant.  No  increase  in  boiler  capacity  was  made  at  the 
time.      .A    complete    detailed    account    of    the    plant    as   it 
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ixisted  in  its  earlier  years  was  given  in  a  paper  presented 
ly  the  mechanical  and  electrical  engineer  of  the  company, 
ilr.  E.  H.  Scofield,  before  the  Minnesota  Branch,  A.  L  E. 
L,  in  December,  1906. 

As  already  noted,  the  plan  for  the  station  was  modified 
adically  before  it  was  completed.  Hardly  had  the  new 
urbines  been  installed  when  it  was  found  possible  to  secure 
arger  and  more  economical  ones,  and  the  process  of  re- 
)lacing  the  engine  units  began.  In  the  meantime  experi- 
nents  had  been  made  with  chain-grate  stokers,  and  in 
fanuary,  1909,  two  were  installed ;  in  July  four  others,  and 
luring  the  fall  six  more.  To  improve  the  capacity  and 
;fSciency  of  the  chain-grate  stokers  better  draft  was  re- 
juired  and  one  of  the  brick  stacks  was  accordingly  replaced 
n  November,  1910,  by  two  brick-lined  steel  ones  mounted 
)n  structural-steel  frames.  These  are  200  ft.  high  with 
lue  diameter  of  14  ft.  The  first  14,000-kw  vertical  Curtis 
;urbine  unit  was  put  into  service  in  February,  191 1,  and  in 
fuly    six   more   chain    grates    were    installed.      The    space 
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occupied  by  the  masonry  stack  foundations  was  utilized  for 
the  installation  of  two  additional  boilers  of  sooo-sq.  ft. 
heating  surface,  and  the  remaining  furnaces  were  equipped 
with  chain  grates.  The  second  brick  stack  was  replaced 
with  two  steel  ones  in  August,  1912.  During  the  following 
month  the  first  15,000-kw  turbine  set  displaced  another 
engine.  More  steaming  capacity  being  required,  two  more 
boilers  were  added  in  January.  1913.  being  installed  in  the 
space  previously  occupied  by  tlic  foundation  of  the  second 
brick  stack.  As  this  issue  of  the  Electrical  World  goes  to 
press  the  installation  of  the  third  large  turbine  has  just 
been  completed  and  but  one  engine  of  the  original  four 
remains. 

The  most  conspicuous  results  of  this  evolution  of  the  Twin 
City  plants  are  seen  in  the  increased  station  capacity  in  a 
given  space  and  in  reduced  operating  costs.  As  originally 
planned  the  capacity  of  the  station  was  not  over  20,000  kw. 
In  the  same  space  the  present  capacity  is  60,000  kw,  and  it 
will  be  still  further  increased  when  the  last  engine  unit  is 
replaced.    The  effects  of  the  changes  in  energy  costs  have 


already  been  touched  upon  but  will  be  taken  up  in  more  de- 
tail. Fortunately  the  company  keeps  very  accurate  records, 
enough  of  which  are  reproduced  in  the  accompanying 
figures  to  permit  a  study  of  the  gradual  cost  reduction. 

Results  of  the  Use  of  Economical  Generating  Units 

In  Fig.  2  are  given  the  results  of  a  study  just  completed 
by  Mr.   Scofield,  engineer  for  the  company,  covering  the 
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FIG.  6 RIVER  FLOVVAGE  AND  OUTPUT  OF  STATIONS  DURING  I9O9 

relation  of  the  rate  of  coal  consumption  to  the  rate  of 
energy  production.  A  straight  line  drawn  with  a  slope 
corresponding  to  3.5  lb.  of  coal  of  an  equivalent  thermal 
value  of  10,000  Ib.-Fahr.  heat  units  per  lb.  indicates  the 
best  average  performance  yet  secured.  The  dots,  numbered 
to  correspond  with  the  years  from  1905  to  date,  indicate  the 
monthly  averages  for  the  entire  period  of  the  station's 
existence.  The  remarkable  effect  of  the  newer  units  ex- 
tends even  to  the  small  outputs,  for  which  the  load-factors 
are  smaller  as  the  size  of  the  plant  increases.  Thus  in  1913. 
with  an  output  of  but  4,125,000  kw-hr.,  the  record  of  3.03 
lb.  per  kw-hr.  was  reached.  In  1905  the  same  output  was 
produced  at  the  rate  of  4.75  lb.  per  kw-hr. 

It  will  be  remarked  that  this  same  output  required  more 
coal  in  1907  and  1908,  but  in  these  years  the  station  was 
larger  and  therefore  the  same  output  represents  a  lower 
load-factor.  In  June,  1907,  when  the  load-factor  was  a 
maximum  for  that  year,  the  coal  rate  was  4.45  lb.  per 
kw-hr.  To  comprehend  fully  the  significance  of  this  result 
it  is  necessary  to  study  the  steam-station  load  charts  given 
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FIG.    7 CHART   SHOWING   ENGINE-HOURS   AND  TURBINE-HOURS 

in  the  accompanying  figures.  In  connection  with  them  the 
water-power-plant  charts  are  also  of  interest. 
Station  Records 
Fig.  6  shows  the  river  flowage  for  the  year  1909  and  the 
corresponding  outputs  of  the  two  water-power  plants  and 
of  all  of  the  plants  together.  The  maximum  monthly  aver- 
age load  on  the  steam  plant,  8886  kw,  occurred  in  February 
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and  the  minimum,  966  kw,  in  May.  Average  daily  load 
charts  for  these  months  are  shown  herewith  in  Figs.  3  and 
5.  The  dots  on  these  charts  represent  tiie  maximum  loads 
on  the  system  and  on  the  stations,  without  the  battery. 

The  very  instructive  charts  reproduced  in  the  other  ac- 
companying curves  contain  a  complete  graphical  record  of 
the  most  important  operating  features  of  the  Twin  Ciiy 
Rapid  Transit  Company  for  the  past  eight  and  one-half 
years.     I'ig.  12  shows  the  great  saving  in  cost  due  to  the  use 
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ANALYSIS 

of  water-power,  for  when  the  cost  of  steam  power  is  small, 
as  shown  in  the  lower  part  of  the  figure,  indicating  a  good 
water  supply,  the  total  cost,  as  given  in  the  upper  graph, 
is  also  low,  although  the  actual  monthly  energy  output  is 
practically  constant.  The  steam-plant  load  is  seen  to  be  a 
very  fluctuating  one  owing  to  its  taking  only  the  surplus 
demand. 

Fig.  8  contains  an  analysis  of  the  cost  of  operating  the 
steam  plant,  which  is  of  special  value  on  account  of  the 


fluctuating  nature  of  this  load.  The  average  monthly  cost 
varies  between  1.76  cents  per  kw-hr.  in  May,  1909,  when 
the  load  was  but  966  kw,  and  0.4  cent  in  November,  1911, 
when  it  was  12,500  kw.  There  has  been  a  steady  decline 
in  the  average  cost,  amounting  in  nine  years  to  nearly  one- 
half.  This  is  largely  due  to  the  saving  in  fuel,  due  in  turn 
to  the  use  of  more  economical  generating  imits.  The 
reduction  in  labor  cost  is  not  great,  as  the  gradual  increase 
in  wages  partly  offsets  the  saving  due  to  the  smaller  num- 
ber of  men  required  per  unit  of  output.  The  remarkable 
reduction  in  cost  of  lubrication  is  also  brought  out  in  this 
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FIG.    9 — CHART    SHOWING   OUTPUT   OF   STATIONS    YEAR    BY 
YE.\R 

figure,  since  this  oiitlay  is  practically  nothing  for  the  tur 
bines.  Fig.  7  is  introduced  to  show  how  the  output  of  th 
engines  has  become  relatively  less  important  until  at  pres 
ent  the  remaining  reciprocating  unit  is  used  practical! 
not  at  all.  There  is  a  close  relation  between  the  engir 
hours  and  the  cost  of  lubrication.  In  this  graph  the  tui 
bine  hours  are  increased  to  engine-hour  equivalents  by  mu 
tiplying  the  figures  for  the  small  turbines  by  1.5  and  thos 
for  the  large  ones  by  3. 
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Fig.  9  shows  the  gradual  increase  in  the  load  and  how 

this  demand  is  met  by  the  three  parts  of  the  plant.     This 

increase,  it  will  be  noted,  conforms  to  those  in  car  miles  and 

in  energy  consumption  per  car,  which  are  plotted  in  Fig. 

10.    The  same  figure  also  indicates  a  close  relation  between 

i  the  load  and  the  passenger  receipts,  both  of  which  have 

I  doubled  in  the  period  covered.    A  rough  average  shows  that 

I  the  income  is  6.3  cents  per  kw-hr.  produced.     In  spite  of 

the  constant  efifort  to  build  lighter  cars  the  kilowatt-hour 

consumption  per  car-mile  is  on  the  increase,  although  lately 

it  has  been  more  stable  than  formerly.     The  present  value 

is  4.8  kw-hr.  per  motor-car-mile. 

Another  chart  (Fig.  11)  shows  the  great  increase  in 
thermal  efficiency  of  the  steam  plant  and  its  dependence  on 
the  load  factor.  The  best  result  was  secured  in  May  of  this 
year,  when  but  30,000  heat  units  were  required  per  kilo- 
watt.    This  gives  a  thermodynamic  efficiency  for  the  sta- 
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relate  to  the  following  items :  Cost  of  power  by  months  and 
years,  total;  operating  cost  of  energy  per  kilowatt-hours 
(ranges  between  0.678  cent  and  0.52  cent)  ;  energy  gener- 
ated by  months  and  years  (shows  increase  in  seven  years 
from  64,296,424  kw-hr.  to  133,227,996  kw-hr  per  year)  ; 
operating  energy  per  motor-car  mile  (varies  from  4.29  kw 
to  4.99  kw)  ;  energy  distributed  in  kilowatt-hours  by  months 


4^^Sa^; 


=l5^^3 


1905       1906       1907       1908       1909       1910       1911        1912        1915 
FIG.      11  —  IIE.NT     U.NITS     CONSUMED     PER     KILO  \V.\TT- HOUR 
Oh.i\l:.KAltD 

and  years,  and  total  and  by  divisions,  last  named  also  in  per 
cent  by  divisions ;  energy  consumption  in  kilowatt-hours 
per  car-mile  by  divisions,  by  years  and  months,  etc. 

A  monthly  table  is  also  made  out  for  the  estimated  and 
actual  energy  secured  from  the  water-power  plants,  the 
computed  and  actual  costs  of  energy  from  the  steam 
plants,  etc.  Other  tables  cover  the  average  and  maximum 
power  developed  by  months,  total,  and  for  operation  only; 
total  motor-car  miles  made  by  years  and  months ;  total  cost 
of  power  per  motor-car  mile,  motor-car-hours,  schedule 
speed  (increased  from  8.55  miles  per  hour  in  1905  to  9.36 
miles  per  hour  in  1912)  ;  passenger  earnings;  cost  of  power 
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FIG.    10 GRAPHS    OF    SYSTEM    OPERATING    DATA 

tion  of  1 1.4  per  cent.  Assuming  a  boiler  efficiency  of  70 
per  cent,  the  corresponding  engine-turbine-room  efficiency 
is  16.3  per  cent.  The  best  corresponding  figures  for  the 
engine  plant  alone,  in  June,  1905,  were  8.1  per  cent  and  11.6 
per  cent  respectively.  In  comparing  these  percentages  with 
others  it  must  be  remembered  that  they  cover  the  entire 
monthly  input  and  output.  In  view  of  the  excellent  character 
of  the  former  engine  plant  the  saving  obtained  is  remark- 
able. 

The  sample  records  which  have  been  reproduced  in  the 
illustrations  accompanying  this  article  are  typical  of  a  very 
large  number  regularly  kept  by  the  Minneapolis  trac- 
tion company.  Most  of  them  are  plotted  on  loose-leaf 
notebook  sheets,  5  in.  by  8  in.  in  size,  and  suitable  for  blue- 
printing. The  complete  list  of  these  graphical  records 
comprises  a  very  large  number,  and  in  addition  there  are 
numerous  tables  assembling  the  data.    The  important  tables 
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in  percentage  of  passenger  earnings  (varies  up  and  down 
between  8.0  and  9.7)  ;  passenger  earnings  per  motor-car- 
mile;  passenger  earnings  per  operating  kilowatt-hour  (has 
been  gradually  reduced  from  7.32  to  6.09)  ;  kilowatts  per 
motor  car  (has  increased  gradually  from  36.7  to  45-7)  >' 
power  sold;  cost  of  overhead  maintenance;  cost  of  track 
bonding,  etc. 
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In  the  steam  station  the  records  are  kept  in  great  detail 
under  the  following  headings;  Kinds,  amounts  and  quali- 
ties of  coal  received;  cost  of  generating  energy  per  kilu- 
watt-hour,  total  and  itemized  under  fuel,  lubricants  and 
waste,  wages  and  superintendence,  electrical  maintenance, 
miscellaneous  charges;  average  power  generated;  average 
fuel  consumption  per  kilowatt-hour  (3.39  lb.  coal  per  kw-hr. 
is  the  general  average)  ;  average  heat  value  of  fuel  per 
pound  and  per  kilowatt-hour  (average  value  34,680  heat 
units  per  kvv-hr.);  price  of  coal  per  1,000,000  heat  units 
(average  value  12.58  cents)  ;  average  kilowatts  per  boiler 
in  service;  total  cost  of  operation  and  maintenance  and 
itemized  analysis  of  these;  cost  of  handling  coal  per  ton 
(runs  from  8.8  cents  to  7.2  cents)  ;  total  cost  of  handling 
coal  and  cinders;  price  of  coal  per  ton  (averages  about 
$2,577).  Numerous  other  tables  giving  details  of  operation 
of  boilers,  engines,  turbines,  etc.  The  same  system  is  car- 
ried out  for  line,  substations  and  other  parts  of  the  system. 

On  account  of  the  nature  of  these  records  and  of  the  cart- 
which  is  taken  in  studying  them  the  data  given  above  will 
be  useful  for  comparison  with  those  of  other  plants.  Thcv 
show  the  results  of  consistent  attention  to  essentials  in  the 
matter  of  power  supply. 


Some  Observations  on  European   Electrical  Topics 

By  Dr.  Louis  Bell 

Were  I  asked  what  had  made  the  deepest  impression  upon 
me  during  a  recent  trip  to  Europe  in  things  general  as  well 
as  electrical,  I  should  unhesitatingly  answer  that  it  was  the 
continual  evidence  of  world  organization  for  the  control 
of  trade.  I  encountered  it  directly  and  indirectly,  positively 
and  inferentially,  at  every  turn. 

Could  any  one  lay  bare  the  interlocking  interests,  the 
remote  controls,  the  friendly  alliances,  the  "gentlemen's 
agreements,"  in  which  the  great  commercial  powers  are  in- 
volved, it  would,  I  think,  prove  the  most  startling  chapter 
in  the  world's  industrial  history.  The  law  of  supply  and 
demand  has  ceased  to  have  more  than  a  casual  bearing  on 
international  trading,  for  that  law  does  not  presuppose  the 
existence  of  world-wide  combinations,  formal  and  in- 
formal, organized  for  the  express  purpose  of  defeating  that 
free  competition  upon  which  the  law-  depends. 

In  the  electrical  business  we  all  know^  something  of  the 
nature  of  the  international  situation  and  of  its  general  re- 
sults, but  we  have  little  conception  of  the  e.xtent  to  which 
every  branch  of  activity  carrying  on  operations  of  great 
magnitude  is  involved  in  organization  in  restraint  of  trade. 
Frankly,  I  do  not  believe  that  one  case  in  ten  is  known  to 
the  general  public,  or  is  openly  admitted-  but  just  casually 
talk  "export"  to  the  American  market  and  then  watch  for 
signs  of  abating  enthusiasm.  I  am  not  thinking  now  of 
electrical  work  or  other  things  in  which  patent  rights  arc 
concerned,  but  of  the  general  situation  in  many  lines. 
Evervone  with  whom  one  talks  on  business  topics  has  a 
fresh  instance  to  add.  The  question  has  particular  im- 
portance now  in  view  of  the  new  tariff  legislation  and  its 
results  and  is  a  factor  which  I  think  has  not  generally  been 
taken  into  account  in  considering  the  probable  balance  of 
imports. 

A  curious  feature  of  the  whole  matter  is  the  indirection 
by  which  some  of  the  results  are  achieved,  almost  uncon- 
sciously at  times.  For  example,  I  know  of  concerns  that 
might  do  a  very  large  and  profitable  American  business 
were  it  not  for  their  unholy  alliances  w-ith  .American  agents 
whose  chief  interests  are  not  in  importations.  Many  a  good 
European  reputation  has  suflfered  from  such  indifference. 
Perhaps  the  thing  works  both  ways,  however,  for  more 
than  ever  before  I  have  seen  the  universal  American  in- 
vasion. From  tooth  powders  and  soap  to  machine  tools 
and  burglar-proof  safes  my  countrymen  are  in  the  game. 
I  could  have  duplicated  my  shoes  in  nearly  every  city  I 


iiave  seen,  could  have  bought  VVallham  watches  in  iien 
cjr  .American  hardware  in  Birmingham.  In  fact,  1  nuyni 
almost  go  so  far  as  to  say  that  if  one  cannot  find  any  well- 
known  American  product  in  Europe,  the  probable  reason  is 
to  be  looked  for  in  confidential  terms  with  foreign  com- 
petitors or  in  agencies  that  stand  still. 

In   electrical   matters,  to  pass   from  these  general  lop; 
one    finds    again    the    governing    factors    in    ditfcrencei- 
practicc    not    at    all    on    the    surface,    but    in    interrel.. 
things   not   in    immediate   view.      For   example,   the    f.. 
which   I  have  more  than  once  referred  to  as  regards 
lerior   wiring  in   luirope  turn  on   the  question  of  building 
construction.       Where     fireproof    and     slow-burning    con- 
structions are  almost  universal  and  our  native  fire-trap  is 
ipiite  unknown,  wiring  rules  do  not  need  to  be  drastic,  and 
were  they  to  make  such  rules  the  fire  underwriters  would 
not   have  that  moral  support   from  the  public  which  gives 
them  the  absolute  power  they  enjoy.     The  same  cause,  I 
think,  underlies  the  extremely  large  use  of  high-pressure 
three-wire  systems,  with  200  volts  to  240  volts  on  a  siilc. 
likewise    the    universal    use    of    multiple    connection    for 
street   lighting  is  at  the  bottom  of  the  choice  of   illumi- 
nants  and  of  their  particular  application.    It  quite  explains 
the   rarity   of   alternating-current   arc   lamps  and  also  the 
evolution  of  certain  types  which  arc  extensively  used  but 
would    be     impracticable    under    .\nierican    conditions    of 
service  and  of  imjjort  duties,     it  is  only  in  the  little  differ- 
ences of  detail  that  national  fashions  appear,  uninfluenced 
by  these  larger  considerations. 

Electrical  distribution  is  greatly  facilitated  by  the  Euro- 
pean habit  of  concentrating  population  in  compact  villages, 
instead  of  the  wide  scattering  that  is  usual  with  us.  This 
fact  shows  up  not  only  in  the  possibility  of  lowered  prices 
but  also,  in  certain  regions,  by  the  organization  of  high- 
voltage  networks  which  would  not  be  justified  if  one  had 
to  deal  with  users  widely  scattered  over  the  country  in- 
stead of  in  gaoups.  In  England,  especially,  the  problem  of 
lighting  the  large  isolated  country  house  is  commoidy 
solved  not  by  running  a  long  line  overhead  but  by  an 
isolated  plant,  either  electric  or  gas.  I  have  seen  some 
exceedingly  neat  little  gasoline  engine  and  dynamo  sets 
which  are  being  advocated  for  such  service  with  consid- 
erable success.  On  the  other  hand,  the  large  isolated 
plant  in  urban  territory  seems  to  be  less  common  than 
with  us  owing  to  smaller  buildings  and  the  lower  prices 
due  to  moderate  distribution  costs.  Even  the  competition 
with  gas  is  on  a  different  basis  and  introduces  new  prob- 
lems, some  of  which  were  hinted  at  in  the  recent  British 
-Association  discussion  in  these  columns. 

In  England,  at  least,  the  differences  in  popular  habits 
and  in  climate  result  in  particular  features  of  load  curve, 
and  service  generally,  quite  distinct  from  those  found  in 
American  practice.  In  fact,  it  is  very  difficult  to  treat 
English  electrical  statistics  so  as  to  make  them  properly 
comparable  with  our  own.  One  has  to  go  to  the  roots  of 
things  before  finding  what  the  comparison  really  means. 
In  general,  I  think  we  are  inclined  to  attach  undue  im- 
portance to  mere  difference  in  wages  and  not  enough  to 
difference  in  conditions  in  dealing  with  all  manufacturing 
matters.  In  England  difference  in  governmental  affairs 
makes  now  and  then  for  remarkable  effects.  The  British 
i^nvernment  is,  in  spite  of  its  nominal  form,  for  good  or 
ill  now  the  nearest  approach  to  popular  rule  yet  tried  by 
any  great  power,  and  the  results  are  sometimes  striking. 
For  instance,  the  strtet  lighting  in  London  has  been  won- 
derfully improved  of  late,  thanks  to  parliamentary  powers 
which  enable  the  local  authorities  to  place  cross  suspen- 
sions wherever  they  see  fit.  The  act  once  passed,  there  is 
no  method  by  which  litigious  individuals  can  go  behind  the 
returns,  and  the  cross  suspensions  are  installed.  .At  every 
point  one  meets  long  trains  of  apparently  casual  conse- 
quences which  one  is  very  apt  to  misinterpret  in  judging 
them  by  American  standards. 


lOVEMBER    J2,    1913 


ELECTRICAL     WORLD 


1055 


*rogress  of  Drum   Development  of  Pacilic  Gas  & 
Electric  Company 

By  F.  G.  MuuGETi 

The  Pacific  Gas  &  Electric  Company  is  completing  25,001) 
w  of  its  ii2,5oo-k\v  hydroelectric  development  on  the  South 
fuba  and  Bear  Rivers  at  Drum  power  station,  above  Alta, 
n  Placer  County,  Cal.  The  project  was  actively  begun  in 
uly,  1912.  and  the  only  interruption  to  the  work  was  the 
leavy  snows  common  to  the  winters  at  such  altitudes  as  are 
ound  in  the  various  divisions  of  the  job.  Xow,  after  prac- 
ically  a  year  of  steady  work  on  construction,  the  big  gen- 
rators  will  be  ready  by  Nov.  27  to  deliver  100.000  volts 
iver  no  miles  of  transmission  line  to  Cordelia  substation, 
he  load  center  of  the  Pacific  Gas  &  Electric  Company, 
i'here  further  distribution  at  60,000  volts  to  the  coast  and 
entral  California  cities  will  be  made. 
Water  Supply 

The  catchment  area  above  Drum  power  house  is  120  sq. 
niles  in  area,  a  watershed  about  at  the  summit  of  the  Sierra 
ilevada  Mountains,  containing  twenty-two  smaller  reser- 
oirs  all  controlled  to  feed  into  the  one  large  storage  lake 
ailed  Lake  Spaulding.  The  capacity  of  Lake  Spaulding, 
I'ith  the  present  225-ft.  dam.  is  44.000  acre-ft.,  or  about  14,- 
00,000  gal.  The  ultimate  dam  will  be  305  ft.  from  water 
urface  and  320  ft.  above  bedrock,  making  it  the  highest  dam 
1  the  world  from  water  surface  and  comparable  with  the 
irrow  Rock  dam,  which  is  260  ft.  from  water  surface ;  the 
'oosevelt  and  Shoshone  dams,  both  240  ft.  from  water  sur- 
ace,  and  the  Croton  dam,  but  160  ft.  from  water  surface. 
Aqueducts 

From  storage  the  water  is  brought  through  a  4456-ft.  tun- 
el  in  solid  granite,  iioo  ft.  of  which  is  concrete-lined,  the 
nished  size  being  8  ft.  8  in.  in  diameter.  An  aqueduct  8.4 
liles  in  length  carries  the  water  from  the  tunnel  to  Drum 
orebay,  a  large  regulating  reservoir  having  a  capacity  of 
25  acre-ft..  which  insures  continuous  service  at  the  power 
tation  by  carrying  the  fluctuations  between  water  supply 
nd  electrical  load,  as  well  as  bridging  any  interruption  in 
le  canal  system  above. 

Pipe  Line 

The  drop  from  the  forebay  to  the  nozzles  of  the  impulse 
wheels  is  1375  ft.  A  steel  penstock  oi"  pressure  pipe  line 
two  lines  eventually),  72  in.  in  diameter  by  J4  in-  thick  at 
le  forebay  and  tapering  according  to  pressure  to  52  in.  in 


FIG.     I DRUM     power     STATION     IN     BEAR    VALLEY    GORGE 

iameter  by  ij4  'n.  thick  at  the  power  house,  is  the  con- 
ecting  link. 

Power  House 

The  Drum  power  station  is  located  in  the  Bear  River 

orge  about  5  miles  above  Alta.    To  find  a  site  for  the  power 

ouse  it  was  necessary  to  sluice  by  means  of  the  hydraulic 

lonitor  some  40,000  cu.  yd.  of  hill  slope,  excavating  finally 


by  blasting  into  solid  serpentine.     The  site  is  about  125  ft. 
by  500  ft.  in  size. 

The  erection  of  the  building  was  begun  in  October,  1912, 
and  the  structural  steel  frame  was  completed  in  January, 
1913,  the  work  being  terminated  under  unfavorable  condi- 
tions in  the  winter.  The  building  was  designed  under  the 
direction    of  the   civil   engineer  of   the   company    for   four 
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FIG.     2 TWO      12,500-KVA      HYDROELECTRIC      UNITS      IN      DRUM 

POWER    PLANT 

12,500-kw  units,  two  of  which  are  now  installed.  It  is  a 
reinforced-concrete  and  structural-steel  structure,  yy  ft,  6 
in.  wide  by  208  ft.  8  in.  long  and  65  ft.  high,  and  was  com- 
pleted in  October,  1913. 

Equipment 

The  two  12.500-kva  Westinghouse  generators  now  in  place 
are  6600-volt,  three-phase,  6o-cycle,  twenty-pole  machines. 
They  are  of  the  revolving-field  type,  horizontally  divided. 
The  armature  is  Y-connected.  The  generators  are  liberally 
rated  and  will  carry  their  full  load  continuously  with  a 
moderate  temperature  rise,  even  under  unfavorable  climate 
conditions  and  low  power-factors.  The  speed  of  the  ma- 
chines is  360  r.p.m. 

The  shafts  of  the  armatures  are  horizontal,  built  with  en- 
larged ends  upset  2  in.  for  the  reception  of  the  overhung 
vvaterwheel  runners,  which  are  pressed  on.  At  each  end 
of  the  shaft  a  Pelton-Doble  impulse  wheel  of  9000  maxi- 
mum hp  is  overhung  beyond  the  bearings.  The  shafts  and 
bearings  were  made  by  the  Westinghouse  company.  The 
maximum  diameter  of  the  shaft  through  the  rotor  is  26J4 
in.,  and  18  in.  at  the  bearings,  which  are  60  in.  each  in 
length.  The  over-all  length  of  the  shaft  is  24  ft.  8J4  in-  and 
its  weight  26,420  lb.  The  diameter  of  the  pitch  circle  of  the 
waterwheel,  which  has  seventeen  double  buckets  attached 
thereto,  is  85  in.  The  heaviest  part  weighs  10.000  lb.  net, 
and  all  parts  weigh  approximately  75.000  lb.  Each  wheel  is 
driven  by  a  single  deflecting  jet.  Its  size  is  controlled  with 
a  needle  valve,  and  the  jet  at  maximum  rating  is  6^  in.  in 
diameter. 

Governor? 

Governing  is  effected  by  a  special  oil-prcssure-operated, 
relay-valve-type  horizontal  Lombard  governor,  which  oper- 
ates the  deflecting  nozzle  directly.  The  body  of  the  nozzle 
is  8^  in.  inside  diameter  at  the  jet,  opening  and  increas- 
ing to  26  in.  at  the  ball  joint.  It  is  counterbalanced  with  a 
hydraulic  piston. 

The  speed  drop  for  gradual  increase  from  no  load  to  full 
load  is  adjustable  from  o  per  cent  to  2  per  cent.  An  elec- 
trical distance  speed-control  device  operated  from  the 
switchboard  by  125-volt  direct  current  is  provided.  This 
enables  the  operator  to  vary  the  speed  from  5  per  cent 
above  to  15  per  cent  below  normal  speed.  A  hand  emerg- 
ency control  is  mounted  so  as  to  revolve  freely  on  a 
threaded  piston  rod.  which  can  be  connected  with  or  dis- 
connected from  the  piston  rod  by  means  of  a  split  bronze 
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nut  locked  bv  suitable  lever  nieclianisiii.  An  operator  on 
the  regular  hand  wheel  can  easily  exert  the  full  output  of 
the  governor,  which  is  20,000  ft. -lb.  per  stroke  in  three- 
(juartcrs  second  with  full  port  opening.  This  can  be  regu- 
lated to  increase  the  time  of  action  to  any  desired  extent. 

Exciters   and   Transformers 

The  exciters  to  be  used  with  the  generating  units  are  of 
400-kw,  125-volt,  514-r.p.ni.  rating  and  arc  directly  con- 
nected to  single  overhung  6()o-lip  I'elton-Doble  impulse 
vvaterwheels.  Each  unit  is  also  equipped  with  a  6oo-hp, 
2200-volt  Westinghouse  induction  motor,  which  will  serve 
to  drive  the  exciter  in  the  event  of  any  accident  to  the 
waterwheel. 

From  the  generators  the  energy  is  led  through  the  low- 
tension  switches  to  six  4250-kva,  single-phase  transform- 


Transmission 

The  transmission  line  extends  1 10  miles  westerly  to 
Cordelia  substation.  The  line  towers  arc  constructed  to 
carry  a  double  circuit,  half  of  which  is  now  completed.  On 
account  of  the  elevation  at  Drum  power  house  the  snow- 
fall is  as  great  as  25  ft.  in  a  season,  requiring  the  use  of  a 
special  single-circuit  steel  "snow  tower"  over  the  first  13 
miles.  A  double-circuit  steel  tower  is  employed  on  the  re- 
maining 97  miles  and  carries  the  wires  in  a  vertical  plane, 
I  he  wires  on  the  snow  towers  being  carried  in  a  horizontal 
plane.  The  towers  are  spaced  about  800  ft.  apart  in  the 
lowlands  and  as  far  apart  as  2350  ft.  in  the  mountains. 

The  use  of  both  copper  and  aluminum  conductors  is  ex- 
emplified in  this  line.  The  copper  wire  is  No.  000  seven- 
strand  (about  0.5  in.  in  diameter)  and  is  used  in  the  possible 
snnw  diplricts  where  sleet  loads  might  be  expected,  as  well 


FIG.    3 drum     I'E.VSTOCK 

ers,  uitli  an  additional  spare  unit  for  encrgencies.  When 
6600  volis  are  impressed  on  the  low-tension  winding,  which 
has  several  taps,  line  voltages  from  110,000  volts  to  125,- 
000  volts  will  be  obtained.  All  transformers  will  operate 
in  parallel  under  any  non-inductive  or  inductive  load  within 
their  ratings.  The  line  control  at  Drum  power  station  is 
handled  from  the  125,000-volt  switching  gallery,  which  is 
equipped  with  oil  and  disconnecting  switches. 

All  station  switching  is  controlled  from  a  switchboard  of 
the  benchboard  type  designed  in  such  manner  that  the  en- 
tire station  with  the  four  hydroelectric  units  and  all  auxili- 
aries may  be  completely  controlled  both  hydraulically  and 
electricallv  from  it. 


FIG.  4 — STEEL  tower  ON   DRUM-CORDELIA  TRANSMISSION    LINE 

as  in  the  upper  bay  districts  where  sea  fogs  reach  the  line. 
The  aluminum   wire   is   No.  00000  nineteen-strand    (about 
0.625  '1.  in  diameter)  and  spans  58  miles  of  the  Sacramento 
X'alley  where  snows  and  sea  fogs  are  practically  unknown.  I 
The  hydroelectric  project  is  under  the  direction  of  Mr.  j 
1'.  G.  Baum,  chief  engineer  of  the  Pacific  Gas  &  Electric  | 
Company.     Assisting  him  are  Mr.  P.  M.  Downing,  assist-  i 
ant  chief  engineer;  Mr.  J.  P.  Jollyman,  electrical  engineer;  j 
Mr.  H.  C.  Vensano,  civil  engineer,  and  Mr.  P.  E.  Mager-  | 
stadt,  resident  engineer.     Mr.  F.  G.  Drum  is  president  of  I 
the  company,   Mr.  John   A.   Britton   is  vice-president  and 
general  manager,  and  Mr.  A.  F.  Hockenbeamer  is  second 
vice-president  and  comptroller. 


November  22,  1913 


ELECTRICAL     WORLD 


Combined  Synchronous  and  Induction  Motor  Loads 

Discussion  of  the  advantages  of  utilizing  synchronous 
motors  and  converters  for  improving  the  power-factor 
in    alternating-current    systems.      By    H.   L.   Wallau 


THE  power-factor  of  induction  motors  is  a  subject 
that  of  late  years  has  forced  itself  vigorously  upon 
the  attention  of  central-station  engineers  and  man- 
agers, owing  to  the  rapid  strides  made  in  the  application 
of  electricity  to  all  classes  of  industrial  activity.  Many 
valuable  papers  have  been  written  on  the  use  of  synchron- 
ous motors  and  condensers  for  the  correction  of  "lagging" 
power-factors  and  the  economics  of  the  value  of  condensers 
have  been  touched  upon. 

It  is  not  the  author's  intention  to  dwell  at  length  on  the 
causes  of  or  the  corrective  measures  required  to  overcome 

TABLE   I — TESTS   BEFORE   INSTALLING  SYNCHRONOUS   CON- 
DENSERS 


Desig- 
nation 

of 
Feeder 

Appar- 
ent 
Load, 
Kva. 

True 
Load, 
Kw. 

"Watt- 
less" 
I.K3ad, 
Kva 

Power- 
Factor 
in  per 
Cent 

Remarks 

A 

B 

C 

D 

E 

F 

375 

566 

533 

250 

135 

175 
2.300 

270 

430 

320 

140 

80 

100 
1.400 

259 

368 

426 

210 

108 

143 
1,820 

72 

76 

60 

56 

59 

57 
61 

Single  foundry,  blowers,  tum- 
blers, grinders  and  machine 
tools. 

Single      factory,      automatic 
screw  machine  and  machine 
tools,  group  drive. 

General     motor     service     in 
small  shops. 

General     motor     service     in 
small  shops. 

Machine    tools    and    electric 
welders. 

Drop  hammers,  grinders,  etc. 

low  power-factor,  but  merely  to  review  certain  basic  prin- 
ciples and  present  some  data  gathered  under  actual  operat- 
ing conditions. 

General  Considerations 

Induction  motors  and  other  inductive  apparatus  draw 
from  the  line  a  current  which  is  not  in  time-phase  with  the 
supply  voltage.  The  current  so  drawn  can  be  analyzed  into 
two  components,  one  in  time-phase  with  the  supply  voltage 


all  have  increased  losses  due  to  the  excess  current  required 
with  low  power-factor,  losses  being  increased  by  23  per 
cent  for  90  per  cent  power-factor,  56  per  cent  for  80  per 
cent  power-factor,  104  per  cent  for  70  per  cent  power- 
factor,  178  per  cent  for  Oo  per  cent  power-factor  and  300 
per  cent  for  50  per  cent  power-factor. 

The  power-factor  of  the  average  induction  motor  oper- 
ated on  a  circuit  of  rated  voltage  and  frequency  varies  from 
50  to  90  per  cent,  depending  upon  the  size  of  the  motor  and 
the  load  carried.  High  power-factor  can  be  maintained  on 
induction  motors  only  when  carrying  their  full  loads.  Com- 
plex industrial  conditions  prevent  this  condition  from  be- 
ing realized,  and  on  the  lines  of  supply  systems  are  large 
numbers  of  lightly  loaded  induction  motors  operating  at 
greatly  reduced  power-factors. 

Effect  of  Ovek-Voltage 

While  it  is  true  that  an  induction  motor  will  operate  sat- 
isfactorily at  from  10  to  15  per  cent  increase  in  normal 
voltage,  gaining  slightly  in  efficiency,  pull-out  and  starting 
torque,  it  is  nevertheless  at  a  sacrifice  in  power-factor, 
which  reacts  to  the  disadvantage  of  the  supply  system.  Cen- 
tral-station managers  should,  therefore,  insist  that  consum- 
ers install  motors  designed  to  operate  normally  at,  or  very 
nearly  at,  the  supply  company's  standard  voltage.  For  ex- 
ample, a  220-volt  motor  and  not  a  200-volt  motor  should 
be  installed  by  customers  using  energy  from  a  220-voIt  to 
230-voIt  supply  circuit. 

The  combination  of  under-load  and  over-voltage  may 
lower  the  power-factor  of  motors  under  average  operating 
conditions  until  the  resultant  line  power-factor  is  from 
50  to  60  per  cent,  with  from  175  to  300  per  cent  increase 
in  losses  and  from  60  to  100  per  cent  increase  in  total 
investment.  The  revenue  derived  is  generally  based  on  the 
hours'  use  of  the  demand  in  kilowatts,  which  rate  takes  no 
account  of  the  increased  investment  accompanying  low 
power-factor  or  of  the  greater  losses  caused  thereby.        | 

Power-Factor  of  Commercial  Circuits  '^ 

Some  years  ago  the  effects  of  the  low  power-factor  on 
the  day  load  of  a  certain  central  station  reached  a  critical 


table  ii — tests  after  installing  synchronous  condensers 


Load 

ON    DiSTKIBUTING 

Lines 

Load  on  Condensers 

Load  on 

Step-Down  Transformers 

Volt- 
age 
of 
Distrib- 
uting 
Bus. 

Appar- 
ent 
Load, 
Kva. 

True 
Load, 
Kw 

"Watt- 
less- 
Load, 
Kva. 

Power- 
Factor 

Cent 

Appar- 
ent 
Load, 
Kva. 

True 
Load, 
Kw. 

"Watt- 
less" 
Load, 
Kva. 

Power- 
Factor, 

J?" 
Cent 

Appar- 
ent 
Load, 
Kva. 

True 
Load, 
Kw. 

"Watt- 
less" 
Load. 
Kva. 

Power- 
Factor. 

Cent 

Remarks 

2,370 
2,310 
3,350 

1,700 
1,700 
2,500 

1,635 
1,565 
2,920 

72 

73.5 

65 

1,440 

700 

1,315 

100 
50 
100 

1,435 

697 

1,310 

6.9 
7.1 
7.5 

1,820 
1,950 
3,060 

1,800 
1,750 
2,600 

200 

868 

1,610 

99 
90 
85 

2,300 
2.280 
2,240 

Mixed  lighting  and  motor  load. 
Mixed  lighting  and  motor  load. 
Motor  load  only. 

and  representing  useful  work,  and  the  other  in  time-quadra- 
ture to  it,  representing  "reactive"  power.  The  wattless 
component  of  the  current  supplied  reacts  directly  on  the 
generator  fields,  demagnetizing  them  and  increasing  the 
excitation  required  to  maintain  the  voltage.  Moreover,  the 
inductive  efifects  of  the  lagging  current  in  lines  and  trans- 
formers are  far  more  serious  than  those  produced  by  non- 
inductive   loads.     Motors,   lines,   transformers,   generators. 


point.  It  was  impossible  to  maintain  pressure  without 
heavily  over-exciting  the  generator  fields,  and  to  keep  the 
engines  from  hunting  the  generators  had  to  be  kept  well 
loaded  with  true  power,  resulting  in  enormous  overloads  in 
current  and  dangerous  rises  in  temperature  in  all  the 
windings. 

Tests  were  made  at  one  of  the  substations  to  determine 
what  the  actual  line  conditions  were.    The  results  of  these 
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tests  leil  to  tlic  installation  of  small  synclironons  condensers 
and  motors  on  some  of  the  consnmers'  premises  and  of 
large  condensers  at  some  of  the  substations. 

The   first   series   of  tests  gave  the   results   indicated   in 

TABLE    III TESTS    ON    GENERAL    MOTOR-SERVICE    CIRCUITS 


.2  8 

1^ 

|tS 

IB-s 
D 

Ij 

t- 

isj 

A.... 

217 

160 

145 

B.... 

842 

740 

4(X) 

C... 

675 

500 

4.S3 

D.... 

2A5 

180 

ly.i 

E.... 

695 

480 

.5Ui 

F 

157 

130 

88 

G... 

456 

360 

.>V6 

H.... 

407 

3.S0 

M).i 

I 

446 

330 

307 

J 

112 

64 

92 

K.... 

227 

147 

172 

I, 

311 

251 

1X2 

M.... 

349 

275 

213 

N.... 

too 

88 

48 

0.... 

187 

111 

151 

P.... 

191 

157 

109 

0.... 

717 

554 

448 

R 

300 

222 

«KI 

S.... 

575 

425 

i80 

T.... 

443 

191 

400 

U.... 

450 

237 

380 

v.... 

93 

42 

80 

w.... 

780 

577 

520 

{Single  foundry. 

'200-kva  condenser  effect,  single  factory. 
80-kva  condenser  effect,  general  motor  service. 
General  motor  service,  small  shops. 
(Two  factories  employing  welding  extensively. 

iMixcd  lighting  and  motor  service. 
1 80-kva  condenser  effect,  single  shop. 
Large  foundry,  blowers  and  machme  tools. 
General  motor  ser\'ice. 
General  motor  service. 

General  motor  service. 
!  200-kva  condenser  effect. 
Large  paint -manufacturing  company. 
Clothing  factory. 

Two  factories;  motors  carry  about  one-third 
load. 

[Lumber  yards;  motors  carry  about  two-thirds 

load. 
80-kva  condenser  effect. 
Large  automobile  factory,  motor  load. 
Large  automobile  factory,  motor  load. 

Large  automobile  factory  and  general  motor 

service.  200-kva  condenser. 
80-k\'a  condenser  effect. 
Lighting  and  motor  service. 
Large     paint  -  manufacturing     company     and 

general,  motor  load. 


Table  I.  The  line  power-factors  varied  from  56  to  76  per 
cent,  and  the  average  day  load  power-factor  of  the  substa- 
tion was  61  per  cent. 

After  the  installation  of  two  750-kva  synchronous  con- 
densers at  this  substation  the  test  results  in  Table  II  were 


six  feeders,  designated  by  the  letters  A.  B,  C,  etc.,  are 
identical  with  the  feeders  similarly  lettered  in  Table  I,  the 
effect  of  tlic  application  of  the  local  condenser  on  B  and 
C  and  of  increased  loading  of  the  motors  on  !■'.  being  quite 
a|)parent. 

Data  were  also  collected  on  about  sixty  different  instal- 

TABLE    V — TESTS    OF   RECEIVING    CIRCUITS 


Receiving  Circuit 


Transmission  line . 
Transmission  line . 
Transmission  line. 
Transmission  line . 
Motor-generators . 
Miscellaneous. ... 
Station  load .  . . . 


Day 

Load 

Power- 
Factor 

N IGHT 

Load 

Uwd 

Load 

Power- 
Factor 

1.400 

64 

3.425 

89 

2.200 

97.5 

2.050 

99 

3.920 

81 

2.150 

77 

1.770 

87 

2.150 

83 

960 

97 

1.180 

94 

700 

145 

Note. — High  power-factors    on  transmission   lines  are  due  to  condensers  or 
motor-generator  sets  becoming  over-excited. 

lations,  comprising  a  variety  of  industries,  some  large  and 
some  small  consumers.  The  power-factors  of  the  installa- 
tions are  given  in  Tables  IV  and  VI.  It  must  be  noted  that 
the  great  majority  of  these  tests  represent  average  maxi- 
mum-load conditions,  and  so  the  power-factors  given  are 
apt  to  he  high  rather  than  low.  The  highest  power-factor 
noted  is  95  per  cent,  the  lowest  20  per  cent.  These  values 
are  averages  over  a  period  of  three  minutes.  The  general 
average  of  all  average  figures  is  about  69  per  cent.  Table 
V  gives  some  data  on  the  transmission  lines  and  generat- 
ing station  for  day  and  night  load. 

The  approximate  comparison  given  in  Table  VII  may  be 


TABLE    IV — TESTS    OF    GENERAL    MOTOR-SERVICE  .  CIRCUITS 


Kilowatt  Demand 


Power- Factor 


Machine  shop Builders  of  machine  tools 

Machine  shop iBuilders  of  machine  tools .  . 

Machine  shop iManufacturer  of  foundry  supplies. 

Machine  shop 'Builders  of  machine  tools 

Machine  shop IBuilders  of  machine  tools 

Machine  shop Railroad  repair  shop 

Machine  shop Tool  manufacturers 

Machine  shop Buffers  and  machine  tools 

Machine  shop Screw  manufacturers 

Machine  shop ,Safe  manufacturers 


Machine  shop Manufacturer  of  gas  machinery 

Machine  shop Manufacturer  of  children*s  toy  wagons. 

Machine  shop Manufacturer  of  cap  screws 

Foundry i  Blowers,  tumblers,  drill  presses 

Foundry 'Blowers,  tumblers,  machine  tools 


Foundry Blowers,  tumblers,  machine  tools 

Foundry 'Blowers,  tumblers,  machine  tools 

Foundry iBlowers,  tumblers,  machine  tools 

Foundry [Blowers,  tumblers,  machine  tools 

Foundry Blowers,  synchronous  motor-generator 


Foundry iBlowers  and  tumblers,  etc . 

Foundry iBlowers  and  tumblers,  etc . 

Automobile  factoo' ...  

Automobile  factory.  . .  Same  when  slack 

Automobile  Factory.  . ' 


Autjm-bile  Fact  ry 

Forge  shops Drop  hammers 

Forge  shops Blowers  only 

Forge  shops .  .  Same  shop,  light  load . 

Forge  shops Large  shop 


Forge  ; 


,  Hammers,  light. 


obtained.  These  results  bring  out  strongly  the  advantages 
to  be  derived  from  the  use  of  power-factor  corrective 
apparatus. 

More  recently  another  series  of  tests  was  made  on  the 
motor-service  circuits,  as  shown   in   Table  III.     The   first 


of  interest.  Neglecting  land  and  buildings,  the  investment 
per  kilowatt  of  demand  at  the  consumer's  premises  will  be 
divided  as  shown  in  Table  VII.  Column  A  gives  the  in- 
vestment for  unity  power-factor  load,  Column  B  the  invest- 
ment for  60  per  cent  power-factor  load,  Column  C  for  60 
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er  cent  power-factor  load  from  consumer  to  substation 
ind  85  per  cent  power-factor  from  substation  to  generating 
tation.  Column  D  for  85  per  cent  power-factor  load  at  the 
onsumer's  premises,  condensers  being  installed  ahead  of 
tie  consumer's  meters. 
The  relative  cost  of  small  condensers  has  been  taken  at 
2  and  of   large   condensers   at  4  per   kilovolt-ampere  in 


Assuming  a  load-factor  corresponding  to  250  hours'  use 
per  month,  the  relative  cost  of  energy  in  the  above  four 
cases  (taking  into  account  fixed  charges  on  the  equipment 
required  and  the  running  costs  on  the  energy  generated) 
will  vary  approximately  as  follows  per  kilowatt-hour: 
A  =  ioq;  B  =  155;  C  =  133;  D  =  119. 

It  is  apparent  from  the  above  data  that  it  will  pay  cen- 


T.\BLE    VI TESTS    OF     MISCELLANEOUS     INDUSTRIAL     INSTALLATIONS 


Kilowatt  Demand 


Power-Factor 


lefrigeration Fish  company 

.etrigeration Same  company  under  light  load. 

efrigeration iSkating  rink 

ir  compressors lAverage  load  light 

rick  yard MUers  and  presses 

[etal  working    Presses  and  machine  tools 

tove  works Machine  tools 

tnictural  iron Punches  and  shears 

alt  extractors Pumps 

Toodworking Sash  and  door  work 

Woodworking Lumber  yard 

tToodworking Counters  and  bar  fixtures 

/oodworlcing Moldings 

textile  industries    ....  Garment  makers 

^extiie  industries Knitting  mill 

'extile  industries Garment  makers 

llevators iGrain  elevators 

llevators ...........  JFreight  elevator 

faint  manufacturers.  .  Grinders  and 
'aiijt  manufacturers.  .  Grinders  and 


•aint  manufacturers.  .  Grinders  and  i 

'aint  manufacturers.  .  I  Grinders  and  mixers. 

'ood  products 'Meat  curing 

'cod  products I  Abattoir 

'ood  products I  Noodle  factory 


•laster  facto 
electric  weld 


erms  of  the  total  under  Column  A.  It  will  be  noted  that 
here  is  only  a  slight  decrease  in  investment  where  con- 
lensers  are  placed  at  the  consumer's  premises  instead  of 
It  the  substation,  owing  to  the  much  higher  cost  of  the 
smaller  condensers.  The  difference  in  losses  is,  however, 
■nuch  more  marked.     Table  VIII  gives  the  relative  energy 

TABLE    VII INVESTMENT    WITHOUT    AND     WITH      POWER- 

i  FACTOR    CORRECTION 


tral-station  managers  to  study  the  loading  of  the  induction 
motors  on  their  circuits  with  a  view  to  maintaining  them 
at  the  highest  possible  average  load. 

In  large  installations  one  or  more  synchronous  motors 
should  be  installed,  if  possible,  where  part  of  the  load  can 
to  advantage  be  carried  on  a  motor-generator  set,  as  for 
example  where  adjustable-speed  direct-current  motors  are 


TABLE     VIII- 


-LOSSES     WITHOUT     AND     WITH      POWER-FACTOR 
CORRECTION 


Consumers'  meters 1 .  60 

IConsumers'  transformers 5 .  00 

iDistributing  lines  and  switchboards 10 .  00 

step-down  transformers 2 .  40 

Transmission  lines 11 .  00 

Generating  equipment |     70. 00 

Condenser  capacity 


Total  relative  investment  per  kw I   100 .  00 


2.67 
8.35 

16.70 
4.00 

18.35 
116.80 


2.67 

8.35 
16.70 

2.82 
12.92 
82.40 

2.86 


2.67 

5.88 
11.78 

2.82 
12.92 
82.40 

8.60 


128.72       127.07 


Relative  Losses  per  Kilowatt 
Delivered 

A 

B 

c 

D 

Consumers'  transformers 
Distributing  lines 

15.0 
60.0 

4.0 
18.0 

3.0 

41.7 
167.0 
11.1 

41.7 

167.0 

S.S 

20.8 
83.2 
5.5 

50.0           24.9 

3.6             3.3 

1.8 

24.9 

i.3 

8.0 

100.0 

273.4        244.2 

145.7 

losses  per  kilowatt  of  demand  under  the  four  conditions 
applying  to  Table  VII. 

In  Table  \TII  the  field  losses  have  been  computed  on 
the  basis  of  the  ampere-turns  of  the  generator  armatures, 
being  equal  to  20  per  cent  of  the  ampere-turns  of  the  gen- 
erator field  circuit. 

Under  the  above  conditions  the  kilowatt  demand  on  the 
generating  station  per  kilowatt  of  consumer's  demand 
would  be  relatively  as  follows  for  the  four  cases  enumer- 
ated: A  =  loo;  B  =  145;  C  =  138;  D  =  112,  while  the 
kilovolt-ampere  demands  would  be  A  =  100;  B  =  242; 
C  =  162;  D  =  132. 


required  or  where  the  motor  can  be  allowed  to  accelerate 
without  load.  Local  synchronous  condensers  should  be 
used  in  the  larger  installations  where  no  suitable  load  for 
synchronous  motors  is  available. 

Large  synchronous  condensers  should  be  installed  in  ex- 
clusively alternating-current  substations,  and  synchronous 
motor-generator  sets  in  substations  carrying  a  mixed  alter- 
nating-current and  direct-current  load,  to  correct  for  the 
low  power-factor  on  those  feeders  to  which  local  correc- 
tion cannot  be  applied. 

Rate  systems  should  provide  the  lowest  kilowatt-hour 
charge  to  the  load  of  unity  power-factor. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electric  Regulations  in  Minneapolis 

The  Minneapolis  General  Electric  Company  has  issued 
a  booklet  entitled  "Regulations  for  Electric  Service."  The 
pamphlet  is  intended  particularly  for  the  use  of  contrac- 
tors, architects,  engineers  and  others  who  have  to  do  with 
installations  on  the  company's  central-station  service.  I-'our 
classes  of  direct-current  and  alternating-current  service 
available  are  listed,  and  contractors  arc  requested,  before 
beginning  construction  work  or  before  making  any  changes 
in  existing  installations,  to  confer  with  the  engineering 
department  of  the  company.  Plans  and  specifications  for 
2300-volt  installations  should  in  all  cases  be  submitted  to 
the  engineering  department  for  approval.  The  booklet 
contains  in  compact  form  much  useful  information  about 
inspection,  wiring,  meters,  standard  meter  boards,  wiring 
for  meters,  motors  and  other  apparatus  that  may  be  con- 
nected to  the  system,  as  electric  signs,  rectifiers,  heating 
apparatus  and  tlie  like.  In  addition  there  are  given  tables 
and  useful  information  of  general  application.  Altogether 
the  pamphlet  is  valuable  for  reference.  Messrs.  H.  M. 
Byllesby  &  Company,  of  Chicago,  111.,  are  the  engineers  and 
managers  of  the  company. 


A  Prize-Winning  Central-Station  Display 

First  premium  was  awarded  to  the  display  booth  of  the 
Titusville  (Pa.)  Light  &  Power  Company  at  the  recent  Oil 
Creek  Agricultural  Fair,  which  is  reproduced  in  the  accom- 
panying illustration.  Various  household  and  heating  de- 
vices were  exhibited,  including  electric  machines,  toasters. 


CENTRAL-STATION     BOOTH     AT     TITUSVILLE     (PA.)     FAIR 

percolators,  stoves,  fans,  booking  ranges,  washing  ma- 
chines, vacuum  cleaners,  forge  blowers,  sewing-machines, 
etc.  All  of  these  devices  were  in  actual  operation.  Strik- 
ing use  was  made  of  tungsten  lighting  units  of  various 
sizes,  and  above  the  booth  there  hung  the  familiar  slogan 
in  large  letters,  "Do  It  Electrically."  Mr.  Eugene  F.  Mc- 
Cabe  is  vice-president  and  manager  of  the  company. 


More  Electric  Vehicles  for  Louisville  Company 

The  Louisville  (Ky.)  Gas  &  Electric  Company,  which 
has  been  employing  a  large  fleet  of  electric  vehicles  for 
meter-reading,  repair  work  and  other  purposes,  has  just 
added  to  its  equipment  two  Urban  trucks  built  by  the  Ken- 
tucky Wagon  Manufacturing  Company,  of  Louisville. 
These  new  electric  cars  will  be  used  for  the  general  work 
of  the  service  department. 

The  electric  company  reports  that  from  past  experience 
its  electric  trucks  have  been  found  not  only  economical  and 
satisfactory  from  an  operating  standpoint,  but  also  an 
excellent  advertisement  for  the  electric  vehicle  and  central- 
station  service. 


Flash-Lamp  Attachment  on  Portable  Test  Case 

Portable  meter-testing  outfits  used  by  the  Brooklyn  Edi- 
son company  are  being  equipped  with  flash-lamp  attach- 
ments to  be  used  for  lighting  dark  corners,  attics,  base- 
ments, etc.,  when  searching  for  meters.  A  lens  is  fixed  in 
one  end  of  the  test  case  like  that  in  a  box  camera,  and 
behind  it  is  a  miniature  incandescent  lamp  which  can  be 
lighted  by  a  small  battery  fastened  under  the  lid.  By  press- 
ing a  button  near  the  handle  of  the  case  and  pointing  the 
lens  in  the  direction  desired,  light  can  be  thrown  on  the 
object  sought.  With  this  attachment  on  the  test  set,  the 
man  carrying  it  does  not  need  to  carry  a  pocket  flash-lamp, 
which  is  generally  in  an  out-of-the-way  pocket  when  wanted. 


Electrical  Irrigation  in  California 

Irrigation  by  motor  drive  already  has  an  excellent  start 
in  its  development  in  California,  according  to  Mr.  Samuel 
Kahn,  vice-president  and  general  manager  of  the  Western 
States  Gas  &  Electric  Company,  of  Richmond,  Cal.  Every 
farmer  who  has  electric  service  on  his  ranch  acts  as  a 
new-business  solicitor  for  the  company,  and  now  even  the 
real-estate  companies  engaged  in  subdividing  tracts  of  land 
for  sale  are  offering  a  motor  and  a  pump  with  each  five- 
acre  and  ten-acre  purchase.  At  the  same  time  the  real- 
estate  man  has  the  purchaser  sign  an  application  for  motor 
service  which  is  forwarded  to  the  electric  company. 

Mr.  Kahn  adds  that  for  irrigation  work  in  his  district 
three-phase,  6o-cycle,  220- volt  squirrel-cage  motors  have 
been  found  most  satisfactory.  Open-runner  centrifugal 
pumps  seem  to  be  the  most  popular  type  of  pump.  Surface 
flooding  is  generally  used,  but  sub-irrigation  is  rarely  em-i 
ployed  in  the  districts  supplied  with  energy  by  this  com- 
pany. The  water  is  generally  pumped  from  wells,  as  a' 
generous  supply  usually  exists  at  depths  varying  from  3c 
ft.  to  50  ft.  The  principal  agricultural  products  of  the 
Western  States'  territory  are  grapes,  almonds,  olives,  apri- 
cots, peaches  and  cherries.  Alfalfa  is  raised  extensively 
while  garden  truck  and  some  strawberries  are  grown. 

The  cost  of  farm  labor  varies  from  $1.50  to  $2.50  a  day 
Electric-service  rates  for  motors  are  as  follows:  Firs 
1000  kw-hr.  use  per  month,  3  cents  per  kw-hr. ;  secom 
1000  kw-hr.,  2.5  cents;  all  excess  over  2000  kw-hr.,  2  cents 
Energy  for  motors  of  50  hp  or  larger  is  furnished  at  T.. 
cents  per  kw-hr.  per  month,  the  minimum  charge  per  h' 
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er  year  being  $6.     The  lighting  rate  in  irrigation  districts 
;  8  cents  per  kw-hr. 

The  first  effort  of  the  Western  States  Gas  &  Electric 
.'ompany  to  obtain  this  kind  of  business  was  made  in  Feb- 
uary,  1912.  Since  that  time  and  up  to  Oct.  2,  1913,  a  total 
)ad  of  4652  hp  has  been  connected.  A  transmission  line 
50  miles  long  in  the  vicinity  of  Stockton  and  Lodi,  Cal., 
urnishes  energy  for  most  of  these  irrigation  projects.  The 
Vestem  States  Gas  &  Electric  Company  is  a  Byllesby 
roperty. 


double-throw,  triple-pole  spring  switch  being  used  for  the 
purpose.  A  spring  throws  the  switch  out  of  the  starting 
position  if  the  handle  is  released. 


Small-Town  Service  in  Colorado 

1  Some  rather  interesting  figures  covering  service  in  a 
'ommunity  of  less  than  5000  population  were  given  in  a 
■aper  on  "The  Central  Station  in  the  Small  Town"  read 
t  the  recent  convention  of  the  Colorado  Electric  Light, 
'ower  &  Railway  Association.  The  author,  Mr.  H.  L. 
fitus,  said  that  in  this  place  with  only  451  residence  con- 
lections  his  company  had  placed  about  390  electric  flat- 
rons,  192  toaster  stoves,  100  toasters  and  42  heating  plates, 
n  addition  to  a  number  of  electric  cookers,  vv-ashing  ma- 
:hines  and  vacuum  cleaners.  These  are  all  operated  in 
esidences  at  the  regular  lighting  rate.  In  addition  the 
:ompany  has  placed  fourteen  private  pumping  plants  of 
.ufficient  rating  to  care  for  the  sprinkling  of  lawns,  etc. 
^rom  these  the  company  receives  from  $1.50  to  $4.50  a 
nonth  on  an  8-cent  rate.  A  recent  attempt  was  made  to 
ntroduce  the  electric  cooking  range  and  the  hot  plate,  and 
wenty-four  units  of  this  character  are  now  in  service. 
rhe  rates  for  this  class  of  service  are  4  cents  per  kw-hr. 
or  electric  ranges  with  a  minimum  of  $1.50  a  month  and 
;  cents  for  hot  plates  with  a  minimum  of  $1  a  month.  With 
hese  rates  the  operating  cost  does  not  become  excessive, 
anging  from  $2  a  month  for  the  hot  plates  to  perhaps 
•y.^o  a  month  for  the  larger  ranges. 

A  close  basis  for  estimating  the  cost  of  electric  cooking 
vhen  talking  with  a  prospective  range  customer  is  to  allow 

kw-hr.  per  day  for  each  adult  person  in  the  household 
.nd  about  one-halt  of  this  where  the  hot  plates  are  used. 


Worcester  Factory   Group  Adopts  Central-Station 
Service 

The  Worcester  (Mass.)  Electric  Light  Company  has 
:losed  a  contract  for  the  supply  of  electric  motor  service 
o  the  Merrifield  Building  Trust,  which  owns  one  of  the 
nost  notable  factory  groups  in  central  New  England. 
~orty-two  three-phase,  440-volt  motors  will  be  installed, 
■anging  in  size  from  0.5  hp  to  75  hp  and  aggregating  418 
ip  connected  load.  The  tenants  are  mainly  engaged  in 
voodworking,  machine-shop  practice,  electroplating,  laun- 
Iry  work  and  manufacturing  on  a  small  scale.  Energy 
vas  formerly  supplied  to  these  buildings  by  line  shafts  driven 
hrough  belts  and  gearing  by  a  450-hp  single-cylinder 
rondensing  steam  engine  and  four  motors  of  from  35-hp 
0  75-hp  rating  were  operated  from  a  150-kw  belt-driven 
;enerator.  The  engineers'  survey  disclosed  excessive  fric- 
ion  losses  in  transmission  between  various  floors  and  build- 
ngs,  and  a  35-hp  motor  was  found  to  be  carrying  a  load  of 
)ut  5  hp  under  average  conditions.  Under  the  new  condi- 
ions  of  central-station  service,  the  main  line  shafting  will 
)e  practically  eliminated,  all  gearing  will  be  discarded  and 
he  loading  of  individual  motors  will  be  closely  proportioned 
0  their  rating.  Separate  meters  will  be  installed  for  each 
enant  and  the  only  fuses  between  the  center  of  distribu- 
ion  and  each  tenant's  motors  will  be  located  on  each 
enant's  premises,  a  plan  adopted  to  cut  down  interference 
md  delays  in  operation.  Nine  hoists  and  elevators  will  be 
;lectrically  equipped.  The  smaller  motors  will  probably  be 
vired   for  starting  direct   from  the  line  without   fuses,  a 


A  Large  Motor-Cycle  Sign  on  Central-Station  Service 

A  recent  addition  to  the  electric-sign  installations  on  the 
system  of  the  Boston  Edison  company  is  illustrated  here- 
with, the  sign  being  located  on  Massachusetts  Avenue, 
Boston,  on  the  roof  of  a  building  occupied  in  part  by  the 
agency  for  a  well-known  maker  of  motorcycles.  The  sign 
is  24  ft.  over  all  and  contains  376  2-cp  lamps  wired  in 
multiple  on  a  lio-volt  direct-current  circuit.  The  display 
represents  a  motorcycle  in  operation  at  full  speed,  the  rider 
being  made  purposely  inconspicuous.  The  flashing  equip- 
ment provided  produces  a  striking  effect  of  revolving  wheels 
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MOTOR-CYCLE    SIGN    ON    CENTRAL-STATION    SERVICE 

and  flying  clouds  of  dust  thrown  out  at  the  rear  and  car- 
ried away  through  the  trade  name  of  the  manufacturer's 
product.  The  letters  are  reduced  in  size  as  they  leave  the 
wheel,  and  this  heightens  the  effect  of  apparent  high  speed 
secured  from  the  flasher.  The  motorcycle  wheels  are  4  ft. 
6  in.  in  diameter  and  the  sign  is  12  ft.  high.  Its  first  cost 
was  about  $600,  and  the  cost  of  operation  on  the  Edison 
system  is  about  $30  per  month  maximum,  from  dusk  to 
midnight.  The  sign  was  built  by  the  Federal  Sign  Com- 
pany of  New  York  according  to  the  designs  of  Mr.  G.  H.  S. 
Young,  of  the  Boston  Edison  company. 


Motor  Drive  Reduced  Oil-Pumping  Costs  37  per  Cent. 

The  United  Oil  Company  has  realized  a  reduction  of 
37.5  per  cent  in  the  cost  of  operating  its  property  in 
the  Midway  oil  fields,  near  San  Joaquin,  Cal.,  by  sub- 
stituting electricity  for  steam,  this  percentage  of  increase 
being  based  on  a  comparison  of  the  actual  outlay  for  the 
last  two  months  of  steam  operation  with  that  for  the 
first  two  months  of  electric  drive.  Eight  pumping  motors 
have  been  installed  on  as  many  producing  wells. 

The  accompanying  table  gives  a  detailed  account  of  the 
expenses  for  September  and  October,  1912,  the  last  two 
months  of  steam,  and  for  January  and  February,  1913, 
the  first  two  months  of  sole  electric  operation,  showing 
a  saving  of  $990.02,  which  is  equivalent  to  the  cost  of 
3300  barrels  of  oil  at  an  average  price  of  30  cents  a 
barrel.  A  study  of  these  figures  shows  that  a  saving  of 
86.2  per  cent  has  been  made  for  water,  46.2  per  cent  for 
oils  and  grease,  13.5  per  cent  for  fuel  oil,  and  8.6  per 
cent  for  labor.  The  need  of  boiler  compound  was  elimi- 
nated entirely.  Deterioration  was  not  considered,  al- 
though,  on   account   of   the   heavy    maintenance    expenses 
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of    boiler   plants    ami    steam    lines,    the    comparison    would 
prove  electricity   cheaper   in   this   respect  also. 

Many  other  oil  companies  in  California  are  awakening 
to  the  fact  that  electricity  is  more  economical  than  steam. 

COST   COMPARISON    OF   OIL-WELL   PUMPING   IIY   STEAM    AND 
ELECTRIC  DRIVE 


STBAH  BgUIPHENT 


Wat.-; 

Fuel 

Labor 


Boiler  compound 
oil  and  grease.. . . 


S449.99 
469.00 
448.01 


$4S7.g3 
JOS. SO 
448.00 


Total      . 
Total  two 


ELECTRICAL  BQUIPUBNT 


.10.00         30.00 


S1396.99|S124I.33 


$2638.32 
$1319.16 


Water $71. OC 

Fuel 340. 0( 

Labor 435.01 

Oil  and 

grease 1  7  .  50 

Total  $863 .  SO 

Total  two 

months I 

Average  per 

month I 

I 


$53.90 
329.90 
383.50 

17.50 


$1648.30 
$824.15 


In  the  Midway  fields  alone  there  are  now  about  thirty 
companies  using  a  total  of  more  than  300  pumping  and 
drilling  motors. 

Toledo's  Customers'  Department 

-An  attractive  "customers'  department"  has  been  estab- 
lished by  the  Toledo  Railways  &  Light  Company,  of  Toledo. 
Ohio,  in  a  building  adjoining  its  old  headquarters.  Hun- 
dreds of  tungsten  lamps  are  used  to  outline  the  structure, 
whose  castellated  cornice  and  tower  make  it  prominent 
among  all  the  other  buildings  on  this  much-traveled  street. 
The  ground  floor  is  given  over  to  a  display  room  where 
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electric  cooking  and  heating  appliances,  lamps,  domestic 
devices,  etc.,  are  on  exhibition.  A  rest  room  for  the  con- 
venience of  women  customers  is  also  one  of  the  evidences 
of  the  utility  company's  thought  fulness  toward  its  local 
public.  The  Toledo  motto.  "You  will  do  better  with  elec- 
tricity," has  a  prominent  position  on  an  electrically  lighted 
transparent  sign  bordering  the  display  window. 


Electricity  on  James  J.  Hill's  Farm 

The  new  hundred-and-fifty-thousand-dollar  mansion 
which  Mr.  James  J.  Hill  is  having  constructed  on  his  /oix)- 
acrc  farm  at  North  Oaks,  near  White  Bear,  Minn.,  will  be 
equipped  to  utilize  electricity  to  the  fullest  extent.  Klec- 
tric  motors  will  be  used  for  various  farming  opcrati  •" 
the  total  connected  load  amounting  to  about  65  hp.  Iji 
will  be  supplied  to  the  North  Oaks  estate  by  the  Stillw 
division  of  the  Consumers'  Power  Company,  a  liyllcaliy 
property. 

Prior  to  signing  a  five-year  contract  with  the  Consumers' 
Power  Company,  Mr.  Hill  had  experts  investigate  the 
advisability  of  an  isolated  power  plant,  but  eventually  he 
decided  in  favor  of  central-station  service.  Many  inquiries 
are  being  received  by  the  Stillwater  division  from  farmers 
desirous  of  using  electrical  energy  for  both  lighting  and 
motor  purposes,  and  a  considerable  increase  in  this  class 
of  business  is  expected  next  spring. 


Southern  California  Edison  Company's  Method  of 
Disposing  of  Electric  Appliances 

By  S.  M.  Kennedy 

.\iiy  central-.station  man  who  has  carefully  and  constr^'"' 
watched  the  development  of  the  electric  appliance  but: 
from   its  inception  to  the  present  time,  who  has  schi.' 
and  planned  to  arouse  public  interest  and  increase  the  num- 
ber of  appliance  sales  among  his  customers,  must  surely 
have    establi,shed   a   theory   on    this   subject    which   theory 
would  gradually  become  a  conviction.     He  will  eventually 
conclude   that   there    is   some   means   or   method   by    which 
every  man  or  woman  can  be  interested  in  any  appliance  of 
real  merit  and  induced  to  install  one  in  his  or  her  home. 

Advertising,  whether  newspaper,  program,  street  car, 
billboard  or  circular,  has  a  distinct  advantage  in  attracting 
attention  and  awakening  interest  in  an  article,  but  adver- 
tising in  itself  does  not  obtain  many  signatures  to  agree- 
m.ents  and  orders.  It  must  be  followed  up  by  personally 
presented  proposals  in  order  to  make  sales.  Appliance- 
selling  campaigns  have  developed  many  and  varied  plans 
to  induce  purchases,  and  each  plan  has  been  followed  by 
more  or  less  satisfactory  results.  Each  successive  scheme, 
if  legitimate  and  properly  presented,  has  brought  into  the 
fokl  some  consumers  who  had  hitherto  held  back,  but  it  has 
left  others  out  in  the  cold,  awaiting  some  different  pro- 
posal to  warm  their  interest  and  make  them  feel  that  the 
ownership  of  the  particular  appliance  presented  is  necessary 
to  their  comfort. 

Of  all  the  electrical  appliances  which  have  been  produced 
for  use  in  the  home  up  to  the  present  date,  the  electric  flat- 
iron  is  the  liest  beyond  all  question.  It  has  passed  through 
a  dozen  years  of  evolution  until  it  has  reached  a  degree  of 
perfection  which  it  will  be  difficult  to  exceed  in  type,  effi- 
ciency or  durability.  The  best  evidence  of  this  is  that  some 
of  the  leading  manufacturers  now  give  guarantees  of  ten 
years  or  longer  on  all  the  irons  they  are  sending  out.  No 
other  electric  appliance  consuming  the  same  amount  ol 
energy  is  as  constantly  used  in  the  home  or  gives  as  much 
satisfaction  to  the  user  when  in  operation.  Nothing  but 
enthusiastic  indorsement  is  heard  regarding  its  claim  ' 
comfort,  convenience  and  utility.  Other  electrical  dev 
for  home  use  have  appeared  with  recurring  regularity,  sdhh 
to  stay  and  others  to  go.  but  so  far  not  one  claims  to  riva 
the  electric  iron  in  importance,  utility  and  popularity.  Th( 
wonder  is  that  throughout  the  length  and  breadth  of  thi' 
land  every  Irouseholder  does  not  possess  an  electric  flat  ^ 
iron,  if  he  or  she  is  within  reach  of  an  electric  service' 
None  is  so  rich  that  he  can  afford  to  overlook  his  need  o  1 
this  unique  piece  of  apparatus,  and  none  so  poor  that  h'l 
would  not  find  it  real  economy  to  make  a  sacrifice  to  owi] 
one.     .Xnd  still,  perhaps  through  the  carelessness  or  faul' 
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tlie  nearest  central-statiun  company,  there  are  some 
:h,  some  middle-class  and  some  poor  persons  wao  are 
rsuing  old  methods  for  ironing,  using  up  their  strength 
d  wearing  themselves  out  with  unnecessary  work,  because 
e  central-station  company  has  not  yet  demonstrated  to 
em  what  they  need,  what  they  arc  missing  and  how  to 
t  it. 

The  sales  manager  of  a  central  station  who  says  he  has 
Id  10,000  electric  flatirons  to  his  company  s  customers 
ay  ha\e  good  reason  to  be  proud  of  his  achievement,  but 
his  company  has  40,000  residence  customers,  that  sales 
inager  has  still  a  lot  of  work  ahead  of  him,  because  each 
d  every  one  of  those  40,000  consumers  should  possess  an 
jctric  iron.  The  same  methods  used  in  selling  the  tirsc 
,000  may  not  be  successful  in  reaching  the  remaining, 
,000,  but  they  ail  can  be  reached,  and  in  time  all  should 

reached,  and  the  sooner  the  better  for  the  consumer  anil 
e  electric  company.  The  day  will  come  when  every  resi- 
nce  customer  will  require  an  electric  iron  for  the  kitchen 
uipment,  just  as  much  as  electric  lamps  for  the  fixtures, 
kd  in  some  parts  of  the  country  this  is  close  at  hand. 
jThe  Southern  California  Edison  Company  has  been 
gorously  exploiting  the  lamp-socket  appliance  for  eight 
ars  and  has  placed  with  its  customers  through  its  own 
ganization  during  the  past  three  years  alone  a  total  of 
,000  appliances  of  approved  types,  whose  consumption 
erages  from  4  amp  to  6  amp  each.  The  total  number  in 
e  on  the  company's  system,  with  approximately  90,000 
sidence  consumers,  exceeds  the  100.000  mark. 
This  company  recently  estimated  that  more  than  85  per 
Int  of  its  residence  customers  were  using  electric  flatirons, 
|hcr  purchased  directly  from  the  company  or  sold  by  deal- 
is.  With  a  permanent  force  of  appliance  salesmen,  mak- 
g  house-to-house  calls  at  regular  intervals,  the  public  had 
:[d  plenty  of  opportunity  through  explanation  and  demon- 
ration  to  learn  how  the  electric  energy  in  their  homes 
(uld  be  utilized  for  good  purposes  other  than  lighting. 
Ions  had  always  been  freely  sold  on  straight  cash  sales. 
hey  had  also  been  put  out  on  trial,  sold  on  instalments, 
kned  for  limited  periods,  and  in  fact  every  efifective 
Ethod  had  been  adopted  to  induce  permanent  use.  except 
'tuallv   giving  tliem   away,   and  vet  nearly    15  per  cent  of 


stolen  before  they  would  invest  in  one  of  the  modern  elec- 
tric contrivances.  This  created  an  opportunity,  and  the 
company  has  taken  advantage  of  it.  A  campaign  was 
inaugurated  ujjon  an  exchange  basis,  the  company  taking 
the  old  iron  no  matter  the  make,  size,  type  or  condition, 
and  accepting  it  as  part  payment  on  the  purchase  of  a  new 
electric  iron.     The  retail  price  of  standard  makes  of  electric 


[ COFFEE   POTS   T."\KEN    IN    PART    PAYMENT   FOR    ELECTRIC 

PERCOLATORS 

e  company's  customers  were  still  holding  back  and  using 
fl  methods  and  appliances  for  ironing.  The  15  per  cent 
pre  still  to  be  converted,  but  how? 

ilt  was  found  in  many  instances  that  the  old  irons  which 
pie  consumers  were  using  were  blocking  the  sale  of  the 
w  electric  irons.  In  other  words,  many  customers  were 
iiiting  for  their  old  irons  to  break,  wear  out  or  be  lost  or 


KK;.    2 IRONS    OF    ALL    SORTS    TAKEN    IN     PART    PAYMENT    FOR 

ELECTRIC  IRONS 

irons  is  $3.50,  and  an  allowance  ot  50  cents  apiece  was  made 
for  the  old  sadirons  or  oiher  irons  exchanged.  The  accom- 
panying illustration  (Fig.  2)  demonstrates  how  well  the 
plan  worked.  The  stack  shown  contains  2700  irons  alto- 
gether, including  not  only  ordinary  sadirons  but  also  gas, 
gasoline  and  coke  irons,  and  the  total  result  of  a  three 
months'  campaign  will  be  more  than  3000  additional  irons 
put  out.  The  company  intends  to  keep  at  the  promotion 
work  on  irons  until  every  single  one  of  its  residence  cus- 
tomers is  supplied,  even  if  the  last  and  most  stubborn  of 
its  customers  must  have  the  electric  irons  presented  to  them 
free,  and  a  bonus  paid  them  for  the  antiquated  smoothers 
which  they  seem  to  love  and  cherish  so  pathetically. 

In  the  opinion  of  many,  the  electric  coffee  percolator  is 
next  to  the  flatiron  the  best  lamp-socket  appliance  from  the 
central-station  standpoint,  and,  of  course,  from  the  con- 
sumer's standpoint  also.  In  almost  all  households  in  this 
country  coffee  is  used  once  each  day ;  in  many  it  is  used 
twice  daily,  and  in  not  a  few  it  is  prepared  three  times 
every  twenty-four  hours.  The  electric  percolator  makes 
it  easy  to  serve  good  coffee  with  the  least  amount  of  trouble 
and  at  a  minimum  amount  of  expense.  That  is  where  it 
pleases  the  consumer,  and  that  is  why  it  is  always  used 
after  its  advantages  are  understood.  In  the  regular  use 
of  the  percolator  one  or  more  times  each  day  advantage 
comes  to  the  central  station  and  demonstrates  the  electric 
percolator  to  be  of  much  greater  importance  than  other 
appliances  which  are  used  irregularly  or  infrequently,  even 
though  the  latter  consume  more  energy  while  in  operation. 

With  this  in  mind,  the  Southern  California  Edison  Com- 
pany has  followed  the  iron  exchange  campaign  with  a  cof- 
fee-pot exchange  plan  which  has  been  in  operation  about 
two  months  and  bids  fair  to  reach  considerable  proportions. 
Fig.  I  shows  a  pile  of  more  than  200  coffee  ])Ots  of  various 
makes  and  materials,  each  of  which  has  been  replaced  by 
an  electric  percolator.  In  six  weeks'  time  600  of  these  ex- 
changes have  been  made,  and  it  is  confidently  expected 
that  when  all  the  territory  has  been  covered  the  company 
will  have  taken  in  1000  old  coffee  pots  and  have  operating 
in  their  stead  1000  additional  electric  percolators.  The 
retail  price  of  the  electric  percolator  is  $6,  and  $1  is  allowed 
for  the  old  coffee  pot  wdien  taken  in  exchange. 
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Illumination  and  Wiring 

Noteworthy  Lightins:  of  a  Factory  at  Cambridge, 
Mass. 

One  of  the  most  striking  examples  of  factory  lighting 
from  central-station  mains  in  New  England  is  illustrated 
herewith  from  a  photograph  recently  taken  at  the  new  plant 
of    Gray    &    Davis,    t  aiiibridgc,    Mass.,    manufacturers    of 
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LIGHTING    OF    F.VCTORY     BUILDING    AT    CAMBRIDGE,     MASS. 

automobile  electric  starting  and  lighting  systems.  The  fac- 
tory building  is  360  ft.  long,  60  ft.  wide  and  five  stories  in 
height  and  fronts  on  the  Charles  River  Basin,  directly 
facing  the  outer  Back  Bay  district  of  Boston,  where  it  is 
in  full  view  of  important  electric  and  steam-railway  lines 
entering  the  city.  The  electric-lighting  installation  con- 
sists of  490  tungsten  and  ninety-five  graphitized-filament 
lamps,  and  all  of  these  were  thrown  into  service  when  the 
photograph  was  taken.  The  ninety-five  graphitized-fila- 
ment lamps  are  of  the  30-watt  size,  and  the  490  tungsten 
lamps  are  divided  among  twenty-three  40-watt,  twenty-four 
60-watt,  ninety-seven  loo-watt  and  346  150-watt  units,  all 
operated  on  a  iio-220-volt  distribution  system. 

The  large  sign  bearing  the  name  of  the  firm  at  the  top 
of  the  factory  is  100  ft.  long,  with  letters  8  ft.  high,  and 
contains  about  300  5-watt,  12-volt  tungsten  lamps.  A 
search-lamp  platform  has  been  erected  on  one  corner  of  the 
building  for  advertising  purposes,  the  projector  having  a 
sweep  of  about  5  miles  radius. 

Inside  the  building  the  general  lighting  is  effected  by 
four  150-watt  lamps  per  bay,  there  being  nine  bays,  roughly 
19  ft.  square,  on  a  standard  floor  on  each  side  of  the  cen- 
tral aisle.  Down  these  aisles  single  rows  of  lamps  are 
run.  Extensive  use  is  also  being  made  of  three-phase  in- 
duction motors  operated  from  a  550-volt  distribution  sys- 
tem. The  plant  at  present  occupies  140,000  sq.  ft.  of  floor 
area.  It  is  of  rein  forced-concrete  construction  through- 
out. The  entire  electrical  service  is  furnished  by  the 
Cambridge  Electric  Light  Company. 


Registration  of  Con  tractors  and  Municipal  Inspection 

The  Chicago  ordinance  requiring  the  registration  of  per- 
sons engaged  in  electrical  construction  went  into  effect  on 
Oct.  I.  The  provisions  of  the  ordinance  were  explained  in 
the  Electrical  World  of  July  19.  While  the  ordinance  was 
passed  primarily  for  the  purpose  of  protecting  the  public 
against  the  work  of  so-called  electrical  contractors,  it  is 
expected  that  there  will  be  a  decided  decrease  in  the  aver- 
age cost  of  inspections  made  by  the  electrical  inspection 
department  of  the  city.  According  to  the  report  of  the 
department  of  electricity  of  Chicago  for  the  year  1912, 
there  were  98,414  inspections  made  at  a  cost  of  $74,812.08. 
making  the  average  cost  per  inspection  about  76  cents.  The 
inspections  are  charged  for  according  to  the  number  of 
lamp  outlets  or  motors  connected  to  the  system.  When 
the  work  of  installing  electrical  equipment  is  done  by  an 
incompetent  person,  it  frequently  becomes  necessary  for 
the  bureau  to  make  several  additional  trips  of  inspection. 


On  one  occasion  where  a  twelve-lamp  installation  was  ii 
spected  it  was  necessary  to  make  fifteen  trips  before  tl 
work  was  in  condition  to  comply  with  what  was  consider< 
good  practice.  As  each  one  of  these  trips  cost  on  tl 
average  76  cents  and  the  fee  was  only  $1.20,  it  can  be  se< 
that  the  elimination  of  the  incompetent  electrical  work( 
will  considerably  reduce  the  expenses  of  the  electrical  ii 
spection  bureau. 

Heretofore  it  was  the  custom  for  the  regular  inspecto: 
lo  report  cases  where  no  permit  has  been  obtained,  and 
was  necessary  for  the  chief  inspector  to  obtain  a  witne 
to  the  regular  inspector's  statement  regarding  the  evidenc 
and  all  three  had  to  appear  in  court  to  prosecute  the  cas 
.Vs  the  exact  time  at  which  the  case  would  be  brought  i 
before  court  was  never  known  beforehand,  and  as  eac 
case  was  sometimes  represented  by  a  different  inspecto 
the  arrangement  resulted  in  poor  efficiency. 

With  the  new  arrangements,  however,  it  will  be  the  dui 
of  the  special  inspectors  to  receive  notices  of  violation  fro: 
the  regular  inspectors  and  to  obtain  evidence  and  appci 
in  court  for  these  cases.  During  previous  years  the  burej 
has  spent  several  times  as  much  as  it  gets  through  fines  1 
conduct  the  prosecutions. 

There  are  two  additional  features  which  are  of  value  i 
the  new  ordinance.  The  inspection  bureau  is  provided  wii 
signatures  of  all  men  supervising  electrical  construction  c 
whom  it  can  place  the  blame  of  poor  workmanship  exccuK 
under  their  care.  The  second  feature  is  that  the  bures 
will  be  able  to  inform  the  contractors  of  any  changes  in  tl 
rules  regarding  electrical  inspection.  Not  having  had  ar 
definite  mailing  list  previous  to  the  passage  of  this  ord 
nance,  the  bureau  was  unable  to  notify  all  of  the  contrac 
ors,  and  several  who  had  been  accosted  for  violation  ( 
rules  said  that  they  were  ignorant  of  the  changes.  Und( 
the  present  arrangement  all  of  the  registered  contracto: 
will  be  on  the  mailing  list,  and  others  who  may  clai 
ignorance  of  the  rules  are  violating  the  ordinance  becaui 
thev  have  not  registered. 


Illuminated  Sky-Line  Float  in  Dallas 

Electrically  illuminated  floats  in  night  parades  alwa; 
command  at'ention,  and  if  any  particular  novelty  or  ii 
genuity  is  manifested  in  the  design  or  effects  produced  th« 
are  sure  to  excite  admiration  also.  Floats  of  this  cha 
acter  have  won  the  plaudits  of  spectators  in  various  fest 
vals   in   the    Pacific    Coast    States    and    in    St.    l-ouis.    Xe 


ELECTRIC-LIGHTED   FLOAT    IN    DALLAS    JOVIAN    PARADE 

Orleans  and  elsewhere.     A  recent  example  was  furnisl 
by  the  night  parade  on  Jovian  and  Electrical  Day  in  D  1" 
Tex.,  Oct.  31,  to  which  reference  has  previously  been  u 
This  night  parade  was  in  charge  of  Mr.  R.  W^  Van  V^■^' 
burgh,  grand  marshal,  and  was  formed  in  four  divis 
The   second   division   included   decorated   floats.     A   ii 
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Uuminated  float  in  this  division  was  that  of  the  Southwest 
General  Electric  Company,  illustrated  herewith.  It  repre- 
sented, in  models  of  wood  and  cardboard  made  to  scale, 
:he  buildings  and  sky-line  of  Dallas  for  a  distance  of  two 
blocks,  from  the  Adolphus  Hotel  on  the  left  to  the  post 
jffice  on  the  right.  The  windows  of  these  building  models 
■vere  of  oiled  cloth  and  were  electrically  lighted.  There 
.vere  also  miniature  street  lamps  shown  burning  on  the 
streets  ind  models  of  street  cars  and  automobiles.  The 
egend  on  the  float  was  "Modern  Dallas  Impossible  With- 
3ut  Electricity."  This  attraction  represented  considerable 
.vork  and  ingenuity  and  was  heartily  greeted.  Prizes  were 
iwarded  to  the  Southwest  General  Electric  Company  and 
ilso  the  Abright  Electric  Company  and  the  International 
Brotherhood  of  Electrical  Workers  for  their  floats.  Fully 
500  electrical  men  marched  in  the  parade  on  foot. 


Etuling  on  the  Service  Requirements  of  the  New 
j  York  Electrical  Code 

As  the  result  of  conferences  on  evidence  secured  in  the 
investigation  of  a  number  of  electrical  fires,  Commissioner 
Henry  S.  Thompson  of  the  Department  of  Water  Supply, 
3as  and  Electricity,  New  York  City,  has  made  the  follow- 
ing ruling  upon  request  of  the  conference,  which  rep- 
resented the  electrical  inspection  services  of  the  Under- 
writers, the  electric-light  companies  and  the  city. 

It  is  understood  that  this  interpretation  involves  no 
:hange  in  the  Electrical  Code  and  shall  not  be  retroactive 
except  in  cases  where  dangerous  conditions  appear  to  exist. 
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!  FIG.    I — SERVICE   REQ-UIREMENTS   OF    NEW    YORK    CODE 

j  I.  Service  conduits  or  metallic  coverings  protecting  serv- 
iiice  wires  must  be  electrically  separated  from  the  conduit 
system  in  the  building. 

[■  This  metallic  pathway  may  be  broken  by  the  porcelain 
service  switch  or  by  insulating  material,  such  as  fiber  or 
transite  board,  so  installed  as  to  provide  a  separation  and 
insulation  between  the  incoming  service  conduits  or 
metallic  coverings  and  the  interior  electric  system. 

It  is  suggested  that  a  connection  between  the  service  con- 
duit or  metallic  covering  and  the  neutral  wire  of  a  grounded 
system  on  the  street  side  of  service  switch  be  permitted  if 
desired,  and  it  was  requested  that,  if  adopted,  the  above 
would  not  be  made  retroactive  but  would  apply  to  future 
installations  only. 
2.  New-code  conduit  wire  mav  be  used  for  service  con- 
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j       FIG.    2 — APPROVED    FITTINGS    FOR    COMBINATION    CIRCUITS 

;  nections  provided  the  service  conduit  does  not  enter  the 
building  more  than  6  ft.  In  case  the  conduit  is  concealed 
or  is  extended  beyond  the  6-ft.  limit,  it  is  recommended 
that  the  wire  used  in  same  be  provided  with  an  additional 

.  J/64  in.  of  rubber  or  be  protected  by  an  additional  1/32  in. 
braid  over  each  conductor  or  multiple  conductor. 


3.  All  wires  entering  a  building  and  constituting  source 
of  supply  shall  be  carried  through  approved  service  de- 
vices. This  will  permit  of  all  wires  entering  buildings  be- 
ing controlled  either  by  one  device  having  the  requisite 
number  of  connections  or  by  two  or  more  approved  de- 
vices so  installed  that  when  any  one  is  operated  the  en- 


FIG.    3 FITTINGS    APPROVED    BY    NEW    YORK    CODE 


tire  installation  depending  upon  that  circuit  will  be  entirely 
disconnected. 

4.  Fuse  protection  must  be  provided  as  called  for  in  the 
rules  of  the  National  Electrical  Code  and  the  Electrical 
Code  of  the  City  of  New  York  at  a  point  where  connec- 
tion is  made  between  all  branches  and  main  feeders,  or  as 
near  thereto  as  possible.  A  neutral  fuse  will  not  be  re- 
quired at  this  point  provided  the  circuits  are  fused  on  house 
side  of  meter,  as  called  for  in  the  codes. 

5.  Where  two-wire  meters  are  installed  on  three-wire 
circuits  and  the  neutral  system  is  grounded,  the  loop  con- 
necting the  two  outer  wires  must  be  on  the  meter  side  of 
the  three-pole  cut-out  protecting  the  three-wire  branch 
circuit. 

In  case  the  neutral  is  not  grounded,  a  three-wire  meter 
must  be  installed  in  order  that  all  three  wires  of  the  final 
branch  circuit  shall  be  protected  by  proper  fuses. 

In  cases  where  the  final  branch  circuit  is  properly  pro- 
tected by  the  cut-out  in  the  meter  case,  no  additional  cut- 
out on  the  house  side  of  the  meter  will  be  required. 

The  accompanying  diagrams  illustrate  some  of  the  serv- 
ice conditions  which  were  investigated. 


Elements  of  Cost  in  Street  Lighting 

At  the  convention  of  the  Illinois  State  Electric  Asso- 
ciation held  at  Quincy,  111.,  recently,  Mr.  S.  B.  Cushing, 
statistician  of  the  Public  Service  Company  of  Northern 
Illinois,  read  a  paper  entitled  "Cost  of  Operating  and 
Rates  to  Municipalities  for  Series  Street  Lighting,"  in 
which  he  commented  on  present  inconsistencies  in  street- 
lighting  rates  in  Illinois,  declaring  it  likely  that  some  are 
as  much  too  high  as  others  are  too  low.  Uniformity  in 
rates  becomes  especially  important  where  a  company  deals 
with  several  municipalities. 

Incandescent  street  lighting  is  now  coming  to  the  front, 
following  the  introduction  of  a  rugged  type  of  tungsten 
lamp.  In  fixing  proper  rates  to  charge  for  this  class  of 
service  items  of  expense  should  be  studied  in  detail.  Start- 
ing with  the  generating  station,  the  annual  cost  per  kilo- 
watt of  rating  must  be  obtained  and  then  applied  to 
the  wattage  of  the  lamp  or  lamps  installed  at  each  loca- 
tion, making  due  allowance  for  the  efficiency  of  the  dis- 
tribution system.  This  process  should  be  repeated  in  case 
there  is  a  substation.  Due  allowance  should  also  be  made 
for  the  fixed  charges  on  special  equipment  for  street  light- 
ing, like  constant-current  regulators  or  rectifying  out- 
fits. Fixed  charges  on  pole-line  investment  can  be  ob- 
tained by  considering  the  miles  of  wire  devoted  to  street 
lighting,  with  the  proportional  part  of  the  cross-arm  space 
occupied.     To  physical  items  of  cost  must  then  be  added. 
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Mr.  Gushing  said,  invisible  expenses,  such  as  tlie  cost  of 
collecting  bills  from  municipalities,  time  required  in  obtain- 
ing rights-of-way,  and  outlays  for  trimming  or  removing 
trees.  I'ropcr  allowance  should  also  be  made  for  property 
and  personal-injury  claims  caused  by  street-lighting  cir- 
cuits. 

luugsten  lamps  consume  only  small  quantities  of  energy 
antl  if  put  on  a  kilowatt-hour  basis  the  rate  would  be  higher. 
After  including  the  foregoing  items  the  actual  kilowatt - 
hours  may  be  sold  at  the  rate  of  5  cents  per  unit  until  mid- 
night for  all  street-lighting  lamps  up  to  60  cp  and  below 
tliree-lamp  clusters,  and  at  4  cents  per  kilowatt-hour  after 
midnight  for  all  three-lamp  and  four-lamp  clusters  in 
case  the  lamps  are  60  cp  or  more  in  size.  A  rate  of  3 
cents  per  kw-hr.  may  be  made  for  three-lamp  and  four- 
lamp  clusters  containing  lamps  of  60  cp  or  larger,  the 
lamps  burning  from  2  a.  ni.  to  dawn.  A  rate  as  lov\-  as 
5  cents  per  kw-hr.  must  not,  however,  be  considered  un- 
less all  of  the  items  of  cost  mentioned — investment  in 
lamps,  lamp  renewals,  general  expense,  etc. — have  been 
taken   into  account. 

Mr.  Gushing  advocated  abandoning  the  use  of  the  moon- 
light schedule  wherever  possible.  Such  a  schedule  costs 
the  municipality  nearly  as  much  as  the  every-night  sched- 
ule, and  is  always  a  cause  of  controversy.  It  is  advisable 
to  have  as  few  schedules  as  possible,  and  three  are  recom- 
nicndeil :  I'Voni  dusk  to  midnight,  from  dusk  to  2  a.  m., 
and  from  dusk  to  dawn.  Mr.  Gushing's  company  has 
found  that  the  expense  of  operating  lamps  from  dusk  to 
midnight  is  80  per  cent  of  the  cost  of  operating  them 
from  dusk  to  dawn.  Municipalities  should  spend  the  extra 
20  per  cent  for  police  protection  and  to  advertise  the  town. 
Lamps  smaller  than  60  cp  should  not  be  used  for  street 
illumination.  Where  more  than  one  lamp  is  required  a 
cluster  of  three  6o-cp  lamps  may  be  used.  If  more  than 
180  cp  is  required  at  any  location,  three  80-cp  lamps  should 
be  used,  as  it  is  recommended  to  increase  the  size  of  the 
lamps   rather  than  the  number  in   a  cluster. 

There  should  be  no  rebates  for  outages  unless  the  lamp 
or  lamps  have  failed  to  burn  during  two  successive  nights. 
This  gives  the  company  one  day  in  which  to  remedy  the 
trouble,  and  on  the  following  night  its  inspectors  are  able 
to  examine  the  work. 


Free  Fixtures  During  House- Wiring  Campaign 

With   the  co-operation   of   local   real-estate  dealers   and 

wiring   contractors,   the   Manchester     (N.     H.)     Traction, 


WINDOW     DISPLAY     DURING     MANCHESTER     WIRING     CA.Ml'AIGN 

Light  &  Power  Company  is  pushing  a  successful  house- 
lighting  campaign  this  fall.  Throughout  the  month  of 
October  the  company  furnished  free  fixtures  for  any  house 
on  its  lines  remaining  unwired.  Local  contractors  were 
also   instructed   to   install    new   wiring   on    this   basis,   the 


company  meeting  the  fixture  cost.  In  each  case  the  pros- 
pcctivc  user  received  a  choice  of  several  neat  and  at- 
tractive fixture  styles.  To  all  real-estate  ilealcrs  and  to  the 
landlords  of  wired  houses  on  the  market  the  company  fur- 
nished    11 -in.  by    i.vhi.  placards  as  illustrated,  emiihasizing 
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Use  Electricity  and  save  money.  Five  cents'  worth  will 
do  the  average  washing.  Less  than  five  cents'  worth 
will  enable  you  to  do  two  days'  sewing  in  one  day. 
A  vacuum  cleaner  and  ten  cents  for  current  will  save  a 
day's  hard  work  with  the  broom.  Two  hours'  ironing 
can  be  done  in  one  hour  at  a  cost  of  five  cents. 


WINDOW   CARD   USED   AT    .MANCHESTER,   N.    H. 

the  economies  and  labor-saving  capabilities  of  electric 
washers,  motor-driven  sewing-machines,  vacuum  cleaners 
and  electric  irons.  The  wiring  campaign  was  also  fea- 
tured in  the  company's  show  window,  where  a  residence- 
type  meter,  main  switch  and  fuses  were  wired  to  various 
appliances  in  operation  to  show  the  prospective  custoinei 
the  simplicity  of  electric  service. 


Letter  to  the  Editors 

Rates  for  Electric  Service 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — In  his  lengthy  communication  on  the  subject  oi 
"Rates  for  Electricity"  in  your  issue  dated  Oct.  25,  1913 
Mr.  Percival  R.  Moses  has  stated  a  number  of  facts  re- 
garding existing  conditions  surrounding  electric  service 
but  he  pretends  to  ignore  the  reasons  why  some  of  the 
conditions  are  necessary.  His  criticism  is  of  the  destruc- 
tive order  rather  than  constructive.  He  would  tear  dowr 
methods  which  have  been  evolved  from  years  of  experience 
in  a  comparatively  new  business,  and  yet  he  suggests  onh 
a  flimsy  basis  upon  which  to  build  what  he  probably  deemi 
an  unassailable  system. 

.\  coinparison  is  made  between  the  simple  method  0 
charging  for  gas  service,  on  the  one  hand,  and  the  comple: 
method  of  charging  for  electricity.  Now,  there  are  severa 
reasons  why  there  must  be  different  methods  of  charge  fo 
these  comiTiodities,  the  principal  reason  pertaining  t< 
methods  of  generation.  Gas  may  be  manufactured  at  an 
-nitable  time  of  the  day  or  night  and  stored  until  the  con 
-nmer  desires  to  use  it.  Electricity  cannot  be  stored,  c.x 
lopt  to  a  liinited  .extent  and  at  great  expense,  and  conse 
ipiently  mu.st  be  manufactured  the  instant  it  is  requiret 
i  he  generating  capacity  of  a  gas  plant  may  be  much  \es 
than  the  "peak"  of  the  load,  but  the  generating  capacity  0 
•in  electric  plant  .must  aKvays  be  at  least  equal  to  th 
"peak."  We  speak  of  supplying  gas  or  electric  servic 
"Service"  refers  not  only  to  the  commodity  supiilicd.  bi 
also  to  the  availability  of  the  supply.  The  generatin 
capacity  of  a  gas  plant  does  not  bear  the  same  relation  I' 
each  consumer's  demand  as  does  the  generating  capacity  t 
an  electric  plant.  Gas  may  be  conveniently  stored  an' 
electricity  cannot. 

After  referring  to  the  simplicity  of  flat-rate  systems  < 
gas  companies,  Mr.  Moses  proceeds  to  attack  the  prcser 
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nethods  of  charging  for  electric  service.  It  is  probable 
[hat  no  perfect  method  of  charging  for  electric  service  has 
/et  been  developed.  If  one  had  been  developed,  so  that 
bach  individual  consumer  would  be  charged  for  service  in 
xact  proportion  to  the  cost  of  delivering  the  energy  con- 
sumed, it  is  possible  such  a  method  would  be  found  im- 
practicable in  operation. 

A  really  scientific  schedule  of  rates  is  supposed  to  fol- 
low the  cost  for  each  class  of  service,  so  that  no  class  will 
be  paying  for  any  portion  of  service  supplied  to  some  other 
class.  Mr.  Moses  has  intimated  that  some  of  the  largest 
:onsuniers  of  electric  energy  are  paying  for  service  at 
Such  low  rates  that  the  loss  must  be  made  up  by  the  smaller 
consumess  who  are  paying  the  highest  rates.  As  a  matter 
of  fact,  the  experience  of  the  majority  of  companies  is  that 
the  most  unprofitable  class  of  service  is  that  supplied  to  the 
small  consumers  at  the  maximum  rates,  and  if  the  cost  were 
ifollovved  in  all  the  schedules,  some  consumers  would  have 
to  pay  as  high  as  25  cents  per  kw-hr.,  because  of  the  small 
consumption  in  proportion  to  the  expense  of  delivering  the 
service.  However,  rate-regulating  bodies  have  more  or  less 
firmly  intimated  that  the  small  consumer  must  be  protected, 
and  in  fixing  the  maximum  rates  to  be  charged  for  service 
in  any-  locality  many  regulating  bodies  have  had  in  mind 
the  idea  of  allowing  the  little  fellow  to  get  his  service  as 
cheaply  as  possible  without  putting  too  great  a  burden  upon 
the  electric  company,  which  burden,  of  course,  would  have 
to  be  borne  by  the  larger  consumers.  It  is  recognized  by 
those  interested  in  the  electrical  industry  that  the  maxinumi 
rates  are  fixed  with  an  eye  more  to  expediency  than  to 
'scientific   regulation. 

'  There  are  three  fundamental  factors  which  form  a  basis 
in  charging  for  electric  service,  namely,  quantity,  demand 
land  hours  of  use.  The  circumstances  and  conditions  sur- 
roiuiding  the  supply  of  electric  service  differ  more  or  less 
in  the  case  of  each  individual  consumer,  though  there  are 
certain  characteristics  which  are  constant  in  all  installations 
'  in  which  the  uses  of  service  are  similar.  For  lighting  serv- 
ice the  quantity  of  energy  consumed  should  not  alone  gov- 
:ern  the  rate  per  kilowatt-hour.  The  demand  each  con- 
(suiner  is  liable  to  make  upon  the  company  is  of  equal  im- 
'  portance.  and  the  relation  of  kilowatt-hours  used  to  the 
;  maximum  demand  is  the  most  important  factor  in  justifying 
;  variations  in  lighting  rates.  The  sale  of  electric  energy 
,  for  motor  service  develops  a  greater  number  of  variations 
iin  uses  than   for  lighting.     Experience   has  demonstrated 

ithat  these  variations  in  use  may  be  summarized  as  follows: 
First — Optional    service :      Service    that    the    consumer 
may  take  at  any  time  of  the  twenty-four  hours  according 
to  his  necessity  and  convenience. 

I  Second — Daylight  service  :  This  service  covers  such  in- 
[  dustrial  business  as  takes  energy  only  through  the  ordinary 
[working  hours  of  the  day,  using  no  energy  after  5  p.  m. 
j  Third — Twenty-hour  service:  Service  used  constantly 
|e.\cept  during  the  four  hours  of  the  evening  peak. 
j  Fourth — Continuous  service :  Service  used  every  hour 
!  of  the  day,  which  means  continuous  use  of  a  portion  of  the 
j  central-station  plant's  equipment. 

j  Fifth — Valley  service:  Service  which  is  used  only  bc- 
j  tween  midnight  and  6  a.  m. 

!      Sixth — Seasonal    service:      Service    usually   taken    for   a 
limited  number  of  months  during  each  year. 

Seventh — Wholesale    service :       Motor    service    sold    to 
other  companies  or  to  municipalities  for  re-sale. 
Eighth — Emergency  service:     Service  used  as  "standby" 
i,  to  private  electric,  steam  or  gasoline  plants. 

In  these  classifications  no  reference  has  been  made  to  the 
I  factor  of  demand,   which   must  be   entered   into  when   the 
'  question  of  rates  is  under  consideration.     With  some  com- 
panies  there   are    other   reasons   which   contribute   to   the 
necessity    for    deviations,    such    as    proximity    to    point   of 
generation,  delivery  of    energy    from    high-tension    lines. 
'  consumer  paying  for  line  extension  and  substation  equip- 


ment, temporary  contracts  for  surplus  water-power,  experi- 
mental work,  and  other  special  conditions  differing  from 
the  characteristics  of  general  service. 

Mr.  Moses  has  attempted  to  puncture  almost  every  pres- 
ent method  of  charging  for  electric  service.  It  would 
appear  as  if  those  who  have  honestly  tried  to  frame  just 
and  equitable  schedules  have  utterly  failed,  mostly  through 
ignorance.  Students  and  experts  who  have  made  a  study 
of  costs  of  generating  and  delivering  energy  have  appa- 
rently miscalculated  the  expenses  of  distribution  when 
framing  schedules  for  various  classes  of  service.  And  yet 
some  of  the  electric  companies  and  public  utility  commis- 
sions have  in  their  employ  what  has  been  considered  the  best 
talent  available.  Theory  and  practice  have  been  combined 
and  the  belief  has  prevailed  that  great  progress  has  been 
niMcle 

Rate-regulating  bodies  are  agreed  that  there  may  be  dis- 
crimination in  charging  for  electric  service  as  betw'een  the 
different  classes  of  customers  supplied,  but  that  there  shall 
be  no  discrimination  between  individual  consumers  of  the 
same  class.  Public  utility  commissions  have  officially 
recognized  that  demand,  load-factor,  hours  of  use  and 
quantity  are  conditions  which  justify  variations  in  charg- 
ing for  service.  Mr.  Moses'  statement  to  the  contrary  not- 
withstanding, some  companies  have  attempted  to  de- 
termine the  cost  of  supplying  different  classes  of  serv- 
ice and  believe  they  have  in  a  measure  succeeded. 
The  trouble  with  the  line  of  contention  adopted  by 
Mr.  Moses  is  that  he  would  treat  the  selling  of  electric 
energy  like  ordinary  merchandise.  As  a  matter  of  fact, 
there  is  little  resemblance  between  the  two.  Conditions  of 
supply  and  demand  between  a  company  and  its  various 
customers  show  much  variation,  and  there  is  a  marked 
variation  between  the  conditions  under  which  different 
companies  operate  in  different  localities.  Hence  the  im- 
practicability of  having  the  same  rate  schedules,  lamp 
practices  and  service  conditions  in  effect  all  over  the 
country. 

The  majority  of  electric  companies  have  in  their  employ 
engineers  who  can  calculate  the  cost  of  delivering  service 
under  stated  conditions.  They  can  also  tell  the  cost  under 
average  conditions,  but  in  these  days  averages  are  not  con- 
sidered as  proper  bases  for  rates.  The  schedules  must  now 
follow  the  cost. 

Apparently  Mr.  Moses'  shafts  are  aimed  principally  at 
companies  selling  energy  for  motor  service  to  large  con- 
sumers at  low  prices,  and  he  seems  to  think  this  practice  is 
carried  so  far  that  frequently  large  consumers  are  supplied 
with  service  at  less  than  actual  cost.  Those  who  have  to 
do  with  rate  fixing  in  most  of  the  larger  companies  know 
the  actual  cost  of  delivering  energy  to  any  large  consumer 
when  the  conditions  of  demand  and  consumption  are  clear. 
There  may  be  exceptions,  but  as  a  rule  large  loads  at  com- 
paratively low  rates  are  not  only  profitable  in  themselves 
but  such  loads  help  to  reduce  average  costs  and  enable  a 
com])any  to  supply  average  consumers  at  rates  lower  than 
would  prevail  if  the  loads  of  larger  consumers  were  not 
carried  by  the  central  station.  And  because  of  its  lower 
costs  of  production,  on  account  of  the  size  and  diversity  of 
its  load  as  a  whole,  the  central  station  is  in  a  position  to 
deliver  electric  energy  profitably  to  the  larger  cons-'mer 
at  a  lower  cost  than  the  large  consumer  could  in  most  cases 
make  it  from  a  plant  of  his  own. 

It  would-  be  folly  for  any  electric  company  to  supply 
service  to  a  large  consumer  at  less  than  cost  just  to  get  the 
business.  The  company  would  be  loading  itself  down  with 
an  unnecessary  burden.  Moreover,  any  other  consumer 
could  lodge  a  complaint  with  the  public  utility  commission 
regarding  the  rate  charged  for  such  a  service,  and  the  com- 
pany would  be  required  to  justify  the  rate  and  demonstrate 
to  the  commission  that  the  service  is  not  supplied  at  a  loss 
but  is  carrying  with  it  a  reasonable  profit. 

Los  Angeles,  Cal.  S.  M.  Kennedy. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects— Questions  and  Answers 


Unusual  Substation  Accident 

A  severe  and  rather  remarkable  accident  happened  at  the 
Harding  Avenue  .substation  of  the  CommonvveaUh  Edison 
Company  during  a  recent  noon  hour.  This  substation  is 
owned  and  operated  by  the  electric-service  company,  but  its 
output  is  sold  exclusively  to  three  elevated  and  surface 
railway  companies.  It  is  at  present  equipped  with  one 
4000-kw  Westinghouse  rotary  converter  of  the  comniutat- 
ing-pole  compound  type,  converting  25-cycle,  9000-volt 
alternating  current  into  600-volt  direct  current. 

The  substation  switchboard  is  equipped  with  three  bus- 
bars, one  main  bus,  an  auxiliary  bus  and  one  used  for  test- 
ing. The  last-named  affords  a  convenient  means  for  test- 
ing the  main  recording  wattmeters  of  the  various  railway 
companies  and  is  often  used  for  that  purpose.  At  the  time 
of  the  accident  construction  work  was  in  progress  to  unite 
the  two  existing  sections  of  this  test  bus  with  an  inter- 
mediate section.  Two  or  three  men  were  engaged  on  this 
job,  which  was  in  progress  partly  on  the  first  floor  of  the 
station  and  partly  in  the  basement.  Canvas  was  wrapped 
around  the  live  parts  of  the  busbar,  and  all  the  usual  pre- 
cautions were  taken  by  experienced  men. 

Taking  the  piece  of  copper  made  ready  for  the  connec- 
tion, two  of  the  men,  Alfred  A.  Warner  and  Lawrence 
GirafTe,  went  back  of  the  switchboard  on  the  main  floor  to 
check  up  the  measurements.  While  they  were  in  there  a 
loud  explosion  was  heard  and  flames  burst  out  with  quan- 
tities of  smoke.  The  two  men  ran  out  with  their  clothing 
on  fire.  They  received  immediate  first  aid  and  were  re- 
moved to  a  hospital  as  soon  as  possible.  Both  men  were 
badly  burned.  Mr.  Warner  died  a  few  hours  after  the 
accident,  but  it  is  expected  that  the  other  man  will  recover. 

In  some  way,  it  appears,  a  contact  was  made  between  the 
main  lead  from  the  rotary  to  the  switchboard  and  the  metal- 
lic work  in  the  building  structure.  The  resulting  burn-out 
was  very  severe.  The  chief  operator  of  the  substation,  Mr. 
James  Milligan,  was  left  to  grapple  with  a  very  serious  situ- 
ation, while  the  other  men  who  happened  to  be  in  the  build- 
ing took  care  of  the  injured  men.  The  short-circuit  on 
the  machine  lead  was  betvi'een  the  rotary  and  its  switch  and 
circuit-breaker.  The  trouble  so  reduced  the  voltage  that 
the  no-voltage  release  of  the  main  circuit-breaker  was 
tripped  and  thereby  disconnected  the  rotary  from  the  bus- 
bars. However,  the  draft  of  current  was  not  sufficient  to 
open  the  oil  switch  controlling  the  energy  supply  to  the 
rotary  converter,  so  that  the  machine  ran  on  still  pumping 
energy  into  the  short-circuit.  The  operator  diagnosed  the 
trouble  correctly  and  operated  the  control  switch,  thereby 
opening  the  oil  switch  of  the  rotary  converter  and  cutting 
oflf  the  source  of  supply.     This  was  done  in  a  few  seconds. 

The  strain  on  the  insulators  supporting  the  cable  rack 
from  the  frame  of  the  building  was  great,  owing  to  the 
short-circuit,  and  some  of  them  broke  down,  developing 
arcs  between  some  of  the  section  feeders  and  the  frame- 
work supporting  the  cable  rack.  These  were  not  heavy 
arcs  and  possibly  they  were  due  to  molten  metal.  These 
arcs  received  the  next  attention  of  the  operator  and  were 
extinguished.  In  the  meantime  a  considerable  fire,  started 
by  the  burning  canvas,  was  in  progress.  The  operator  next 
turned  his  attention  to  this  and  put  out  the  flames  with  the 
fire-fighting  equipment  provided  by  the  company  in  all  sta- 
tions and  substations. 


With  the  equipment  under  control,  Mr.  Milligan's  next 
task  was  to  examine  the  apparatus  to  see  if  it  would  be 
safe  to  put  it  back  into  service.  At  nearly  the  first  moment 
of  the  accident  he  had  notified  the  load  dispatcher  down- 
town by  telephone,  so  that  in  turn  the  railway  companies 
were  advised  to  make  temporary  provision  through  the 
feeding  network,  should  this  be  necessary.  Things  in  his 
own  substation  were  in  pretty  bad  shape,  but  nevertheless 
the  operator  was  satisfied  that  the  machine  would  stand  up 
to  its  work,  and  he  had  it  back  in  service  carrying  its  load 
within  twenty  minutes  from  the  time  of  the  explosion. 

Mr.  E.  F.  Smith,  superintendent  of  substations  of  the 
Commonwealth  Edison  Company,  says  that  Mr.  Milligan's 
performance  was  one  of  the  best  displays  of  courage,  com- 
bined with  promptness,  accuracy  and  well-directed  activity, 
that  have  come  to  his  attention  since  the  establishment  of 
the  substation  system.  There  was  no  interruption  to  the 
service  of  the  railway  companies. 


Oil-Burning  Furnaces — II 

By  R.  T.  Strohm 
A  form  of  furnace  construction  used  in  connection  with 
a  Heine  water-tube  boiler  is  shown  in  Fig.  i.  The  bridge 
wall  is  torn  out  completely  and  the  whole  floor  is  brought 
to  the  level  of  the  bottom  of  the  ashpit.  On  this  surface 
two  layers  of  firebrick  are  placed,  as  at  a  and  b,  separated 
by  bricks  c  laid  on  edge  and  so  supported  as  to  leave  an  air 


FIG.    I — HEINE   nOILER   WITH    PREHE.VTING  OF   AIR  SUPPLY 

Ijassage  d  underneath  the  lower  layer.  The  air  suppi; 
enters  through  the  ashpit  doors,  flows  to  the  back  end  0 
the  boiler  through  the  passage  d,  then  forward  betweei 
the  layers  a  and  b,  and  escapes,  highly  heated,  into  th 
furnace  just  beneath  the  burner  e.  The  burner  is  of  th' 
slot  type  and  throws  a  fan-shaped  flame  that  spreads  t' 
the  sides  of  the  furnace.  The  inclination  of  tlie  burne 
is  such  that  the  flame  is  about  parallel  to  the  rows  of  tube; 
The  Stirling  water-tube  boiler  arranged  for  burning  oi 
with  a  Best  burner  is  shown  in  sections  in  Fig.  2.  Th 
Srates  are  removed  and  the  sloping  floor  of  the  furnac 
is  covered  with  firebrick  laid  flat  in  rows  9  in.  from  cent« 
to  center.  On  top  of  this  firebricks  are  laid  on  edge  an 
9  in.  from  center  to  center.     The  top  layer  of  firebrick 
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Id  flat,  with  54-in.  air  spaces;  thus  the  air  supply  is  ad- 
1  itcd  over  the  whole  bottom  of  the  furnace  after  being 
liird  by  contact  with  the  brickwork.  The  burner  a  is 
irLiled  through  the  front  wall  about  8  in.  above  the  grate 
:  d  parallel  thereto,  the  tip  extending  into  the  furnace 
;  out  2  in.  Over  the  tip  is  constructed  a  firebrick  arch  b 
rming  an  igniting  chamber.     The  arch  is  brought  to  in- 

•  ndescence  by  the  heat  of  the  flame,  and  in  case  the  action 

the  burner  is  momentarily  interrupted,  as  by  a  slug  of 
Iter  carried  over  with  the  oil.  the  spray  will  be  reignited 

•  the  hot  brickwork  when  the  burner  continues  its  opera- 
pn.  The  bridge  wall  is  constructed  with  a  firebrick  facing 
[id  a  flared  top,  so  that  the  flames  striking  into  the  pocket 
'US  formed  are  turned  back  on  themselves.  This  is  done 
1  prevent  the  flames  from  striking  directly  against  the 
jbes.  An  auxiliary  air  duct  c  is  formed  in  the  bridge 
Wl.  It  connects  with  the  passages  beneath  the  furnace 
bor  and  admits  air  to  the  upper  part  of  the  flame  when 

e  fires  are  being  forced.  At  such  a  time  there  is  a 
indency  to  form  carbon  monoxide  at  the  top  of  the  flame, 

tid  the  air  admitted  through  the  duct  c  supplies  the  oxygen 
—quired   to   convert  this   to   dioxide.     The   arch  d   is   re- 
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j       FIG.    2 — STIRLING    BOILER    WITH    AUXILIARY    AIR    DUCT 

:ained  and  serves  to  deflect  the  gases  toward  the  front  bank 
jf  tubes. 

If  desired,  the  burner  can  be  put  at  the  rear  end  of  the 
furnace,  as  in  Fig.  3.  The  arrangement  in  this  case  is 
like  that  for  the  Babcock  &  Wilcox  boiler  fired  from  the 
rear.  The  air  ducts  are  formed  beneath  the  floor,  there 
being  one  for  each  burner,  and  the  burners  are  protected 
somewhat  by  being  set  in  recesses  in  the  bridge  wall.  The 
arch  over  the  furnace  is  omitted,  and  the  front  wall  is 
lieavily   protected  with   firebrick. 

One  way  of  altering  the  usual  furnace  construction  of 
the  Stirling  boiler  so  as  to  adapt  it  to  the  use  of  oil  fuel 
is  shown  in  Fig.  4.  The  rear  half  of  the  grate  is  removed 
and  a  brick  pier  a  is  substituted.  A  firebrick  floor  b  is  built 
aver  the  top  of  the  pier  and  the  remainder  of  the  grate 
surface,  and  air  spaces  from  34  '"■  to  yi  in.  wide  are  left 
between  the  bricks  on  the  grates.  The  arch  usually  found 
inside  the  furnace,  above  the  firedoor,  is  removed  entirely, 
because  the  burner  c  is  installed  at  about  the  height  of  the 
;op  of  this  arch.  The  burner  is  of  the  slot  type  and  is  in- 
:lined  so  as  to  project  the  flames  downward  into  the  angle 
JT  pocket  formed  by  the  firebrick  floor  b  and  the  bridge 
ivall  d.     The  flames  thus  are  given  a  rebound  before  they 


enter  the  first  pass  among  the  tubes.  The  air  enters 
through  the  space  below  the  grates  and  flows  up  through 
the  space  in  the  brickwork  into  the  furnace. 

From  an  examination  of  the  settings  that  have  thus  far 
been  described  the  following  conclusions  may  be  drawn: 
The  furnace  of  an  oil-fired  boiler,  particularly  in  those 
parts  against  which  the  flames  strike,  must  be  lined  with  a 


FIG-   3 STIKI.ING   BOILER    WITH    BURNER   AT   BACK   OF  FURNACE 

good  quality  of  firebrick  so  as  to  protect  the  outer  walls 
and  the  boiler  and  to  resist  the  high  temperatures  pro- 
duced. There  should  be  a  combustion  chamber  of  ample 
size,  in  which  the  gases  and  the  air  may  meet  and 
commingle  thoroughly,  so  that  combustion  may  be  complete 
before  the  resulting  products  of  combustion  are  brought 
against  the  comparatively  cool  boiler  surfaces.  If  combus- 
tion is  not  completed  before  the  gases  strike  the  metal 
parts  of  the  boiler,  the  consequent  chilling  will  prevent  fur- 
ther combustion  and  cause  smoke  to  be  formed.  If  it  seems 
likely  that  the  flames  will  strike  the  boiler,  baffles  or  arches 
should  be  set  up  to  prevent  direct  contact.  This  is  particu- 
larly necessary  in  the  case  of  the  blow-off  pipe  of  a  return- 
tubular  boiler,  when  the  blow-ofif  is  carried  straight  down 
through  the  gas  passage  at  the  rear  end  of  the  boiler. 
It  is  advisable  to  preheat  the  air  supply  before  admitting 
it  to  the  furnace. 

Oil  fuel  is  used  as  an  auxiliary  to  coal  in  some  cases.  In 
one  electric  power  station  oil  burners  are  installed  with  the 
idea  of  helping  out  on  peak  loads  and  for  the  purpose  of 
banking  the  boilers.  The  arrangement  of  the  furnace  of 
one  of  the  boilers  is  shown  in  Fig.  3.  At  the  front  there 
are  the  usual  grates  a  on  which  coal  fires  are  carried  for 
the  normal  operation  of  the  boilers.  Behind  the  bridge 
wall  b  the  burners  are  installed,  as  shown  at  c.  The  com- 
bustion chamber  for  the  oil  is  formed  by  the  baffle  d,  the 
floor  e,  the  wall  /,  and  the  side  walls  of  the  setting.  After 
combustion,  the  hot  gases  from  the  oil  burner  pass  forward 
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FIG.     4 STIRLING     BOILER     WITH     OIL     BURNER     SET     HIGH     AT 

FRONT 

over  the  bridge  wall  and  travel  along  with  the  gases  rising 
from  the  grates.  The  air  supply  to  each  burner  is  ad- 
mitted through  the  passage  g^  that  contains  the  steam  and 
oil   pipes. 

By  this  arrangement  it  is  possible  to  fire  the  boiler 
at  both  ends,  using  coal  and  oil  at  the  same  time.  The 
result  is  the  same  as  would  be  obtained  by  increasing  the 
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rate  of  combustion  with  coal  alone;  that  is,  the  steaming 
capacity  of  the  boiler  is  greatly  increased.  Of  course,  the 
oil  burners  are  used  to  supply  the  additional  steam  de- 
manded by  a  peak  load.  Under  normal  load  the  coal  fires 
only  are  used;  but  as  soon  as  a  sudden  increase  of  load 
conies  on  the  oil  burners  are  put  in  action,  and  in  a  very 
.short  time  the  capacity  is  equal  to  the  increased  demand. 


FIG.    5 OIL    BURNERS    USED    AS    AUXILIARIES    TO    COAL    FIRING 

This  rapidity  of  response  to  sudden  changes  of  load  forms 
one  of  the  strongest  advantages  of  oil  fuel.  By  adopting 
the  scheme  here  outlined  the  boiler-horsepower  may  be 
increased  two-thirds,  without  increasing  the  number  of 
boilers. 

During  periods  when  the  load  is  light  oil  is  used  to  bank 
the  boilers.  There  are  four  burners  to  each  boiler,  and 
one  of  these  is  connected  so  that  it  can  be  operated  inde- 
pendently of  the  others  when  the  boilers  are  to  be  banked. 
.\t  this  particular  plant  the  oil  costs  more  per  heat  unit 
than  the  coal ;  yet  it  is  found  more  economical  to  use  oil 
for  banking,  because  the  combustion  is  more  efficient  with 
the  oil  than  with  the  slow  coal  fire. 


Thin  Brushes 


had  been  designed.  On  chamfering  the  ends  of  the  original 
brushes  they  too  gave  perfect  commutation.  Before  thin- 
ning the  brushes  the  thickness  of  each  spanned  three  com- 
mutator bars;  after  thinning  the  brushes  each  spanned  only 
two  commutator  bars.  It  became  evident  then  that  the 
magnetic  field  had  narrow  neutrals  that  called  for  thin 
brushes.  A  motor  with  this  fault  could  never  have  passed 
a  running  test. 


An  inspector  went  150  miles  to  stop  sparking  on  a  20-hp, 
125-volt,  shunt-wound  four-pole  motor.  The  sparking  was 
almost  equally  bad  for  all  loads  and  for  all  brush  positions 
within  the  range  of  the  brush-holder  rocker  arm.  The 
operator  stated  that  the  motor  was  idle  for  several  months 
after  its  purchase  and  also  that  it  had  been  a  bad  actor 
from  the  start.  The  commutator  had  been  turned  three 
times  in  two  months  and  brushes  had  been  consumed  by 
llie  dozen.  Investigation  revealed  that  the  motor  had  been 
purchased  from  a  second-hand  dealer  who,  presumably, 
had  bought  it  from  the  original  dissatisfied  owner.  The 
inspector  put  the  motor  through  all  of  the  usual  tests  to 
determine  soundness  of  the  commutator  and  the  windings 
and  to  check  the  correctness  of  the  brush  setting  and  of 
the  field  polarity.  All  of  these  conditions  proved  to  be 
normal.  In  testing  for  brush  quality,  however,  the  in- 
spector happened  to  get  hold  of  a  set  of  brushes  intended 
for  a  smaller  motor.  On  starting  and  loading  the  faulty 
motor  with  these  brushes  installed  commutation  was  per- 
fect at  all  loads.  Inspection  showed  the  brushes  to  be  1/16 
in.  thinner  than  those  for  which  the  brush-holder  boxes 


Safety  Catches  for  Disconnecting  Switches 

Why  need  generator  disconnecting  switches  be  provided  with  lockinf 
catches  when  their  blades  arc  to  be  installed  in  such  positions  that  they 
cannot  possibly  fall  open  by  gravity?  K.  N.  C. 

Safety  catches  are  provided  for  knife-type  disconnect- 
ing switches  to  prevent  their  blades  opening  under  the 
action  of  the  self-generated  strong  magnetic  ficMs  which 
may  result  from  heavy  short-circuit  currents  through  the 
switches.  Such  disconnecting  switches  are  hand-operated 
and  are  intended  to  be  opened  only  when  no  current  exists. 
The  forces  acting  to  open  the  switch  during  heavy  currents 
are  due  to  the  interaction  of  the  field  about  the  blade  it- 
self with  those  about  other  parts  of  the  switch  — ' 
adjacent  circuits.  Such  disruptive  forces  may  ber 
very  powerful,  sometimes  even  tearing  busbars  and  c. 
from  their  supports.  The  safety  catch  assures  that  un^ler 
short-circuit  conditions  the  switch  will  not  fly  open.  Re- 
cent designs  of  disconnecting  switches  in  which  the  path  of 
the  current  is  in  a  straight  line  through  the  switch  reduce 
this  tendency  to  self-opening. 


Repair  of  Heating  Element 

I  have  a  6-in.  electrical  hot-plate  which  has  burned  out.  On  taking  tl 
apart  I  found  the  heating  element  wound  in  a  helix  on  a  3/16-in-  arboi 
and  the  whole  covered  with  something  of  the  nature  of  cement.  Tc 
replace  the  burned-out  clement  I  rewound  a  flatiron  resistor  as  above 
bedding  it  in  calcine  plaster.  It  burned  out  in  about  an  hour.  Then  ] 
tried  a  compound  composed  of  asbestos  (boiler  covering),  sand  an<l 
Portland  cement,  but  with  the  same  result.  Fireclay  and  sand  wer^ 
next  tried,  and  again  the  wire  rapidly  corroded  or  oxidized  until  ii 
finally  burned  in  two.  I  cannot  understand  what  there  can  be  in  tbi 
cements  I  used  which   would  attack  the  wire.  E.  R.  R. 

The  oxidation  or  corrosion  of  the  wire  observed  is  prob- 
ably due  to  overheating  caused  by  the  cement  covering! 
used.  Instead  of  providing  good  thermal  conducting  pathi 
for  the  heat  of  the  wire,  compounds  like  the  asbestos  nii.v 
ture  mentioned  are  really  thermal  insulators.  Such  cover 
ings,  as  the  correspondent  knows,  are  put  on  steam  pipe: 
and  steam  boilers  to  keep  in  the  heat  and  prevent  its  los! 
by  radiation.  The  same  action  results  with  this  thermalli 
insulated  resistor  wire.  As  its  rate  of  heat  generation  re 
mains  practically  unchanged,  while  escape  of  that  heat  i; 
almost  wholly  prevented  by  the  covering,  the  wire  insidi 
becomes  hotter  and  hotter  until  it  finally  bums,  or  per 
haps  corrodes,  with  the  help  of  corrosive  chemicals  distillet 
out  of  the  inclosing  cement.  The  general  problem  ii 
heating-device  design  has  always  been  to  provide  the  bes 
possible  thermal  conducting  path  from  the  resistor  to  thi 
point  of  use  of  the  heat.  Such  construction  insures  tha 
the  resistor  temperature  will  not  rise  far  above  that  of  thi 
outside  of  the  appliance  and  also  makes  for  the  most  effi 
cient  use  of  the  heating  energj-.  But  since  most  of  thi 
good  electrical  insulators  are  poor  thermal  conductors 
especially  those  which  retain  their  insulating  qualities  un 
impaired  at  high  temperatures,  considerable  ingenuity  o 
mechanical  design  is  often  required  to  convey  the  hea 
properly  from  the  wire  where  it  is  generated.  But  in  thi 
cases  brought  up  by  the  correspondent  the  difficulty  doubt 
less  lies  in  the  low  thermal  conductivity  of  the  cement 
used  and  their  inability  to  carry  away  fast  enough  thi 
heat  produced  at  the  high  rate  at  which  the  flatiron  cemen 
is  worked. 
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Abstracts  of  Important  Original  Articles  Appearing: 
in  the   Periodical  Electrical   Press   of  the   World 


Generators,  Motors  and  Transformers 

Alternating  -  Current      Coniniiitcitor     Machines.     —     F. 
NiETHAMMER  AND  E.  SiEGEL. — A  long  mathematical  paper 
on    the   operation    of   alternating-current   connnutator    ma- 
chines,   taking    into    consideration    all    essential    secondary 
:  influences.     In  the  ordinary  series  motor  the  brush  short- 
circuit    currents    improve   the    power-factor    and    at    high 
speeds  even  produce  phase  compensation  and  leading  cur- 
;  rent.      In    the    double-fed    series    motors   the    brush    short- 
j,  circuit  currents  lower  the  power-factor  when  the  speed  is 
I  increased  beyond  the  point  of  best  commutation.    The  same 
is  the  case  with  all   repulsion  motors  when  the  speed  is 
[  increased  beyond  synchronism.     All  these  statements  hold 
t  when  the  machines  are  operating  as  motors.     When  they 
I  are  running  as  generators  the  opposite  is  true.     With  rc- 
I  spect  to  overload  capacity  repulsion  motors,  whether  oper- 
1  ated  as  motors  or  as  generators,  are  inferior  to  ordinary 
<  series   motors.     The    double-fed   series   motor   behaves   in 
'  general  on  overload  like  the  ordinary  series  motor.     Some 
notes  are  added  on  the  possibility  of  braking  with  recuper- 
ation of  energy. — Elek.  u.  Masch.   (Vienna),  Oct.  26  and 
Nov.  2,   1913. 

[  Noiseless  Running  of  Electric  Motors. — S.  Pontecorvo. 
— An  illustrated  translation  in  abstract  of  his  recent  Ger- 
man paper  in  which  the  different  kinds  of  noise  in  elec- 
tric motors  are  divided  into  three  classes — noise  due  to 
magnetic  causes,  noise  due  to  load  and  noise  due  to  venti- 
lation. Of  these  the  first  mentioned  is  the  most  trouble- 
some. Means  for  reducing  or  suppressing  the  noise  due 
to  the  various  causes  are  described  and  criticised. — London 
Electrician,  Oct.  31,  1913. 

No-Load  Current  of  Transformers. — M.  Vidmar. — An 
article,  illustrated  by  diagrams,  in  which  the  author  gives 
a  very  simple  and  little  known  method  of  calculating  the 
no-load  current  of  transformers,  taking  into  considera- 
tion the  air-gap  and  any  increase  of  the  cross-section  of 
the  yoke.  The  formulas  are  applied  to  a  practical  example. 
For  modern  transformer-alloy  steel  sheets  the  curve  of  the 
no-load  current  coefficient  as  a  function  of  the  induction 
is  given  in  a  diagram. — Elek.  u.  Masch.  (Vienna),  Oct. 
26,  1913. 

Resonance  Transformer. — O.  Naumann. — An  article 
outlining  the  theory  of  the  resonance  phenomena  in  a 
transformer  having  its  secondary  loaded  with  condensers. 
The  theory  is  derived  by  means  of  the  symbolic  method 
and  a  number  of  simple  diagrams  are  given.  Some  peculi- 
arities due  to  the  presence  of  iron  in  the  transformer  are 
explained  by  the  results  of  tests. — Elek.  u.  Masch. 
(Vienna),  Nov.  2,  1913. 

Lamps  and  Lighting 
Electric  Street  Lighting. — L.  Rosenbaum. — The  author 
summarizes  in  some  tables  the  statistics  of  street  lighting 
of  the  Association  of  German  and  Austrian  central  sta- 
tions. In  1909  the  average  connected  load  in  incandescent 
lamps  for  street  lighting  in  cities  with  less  than  10,000 
inhabitants  was  14.5  kw  per  10,000  inhabitants;  in  cities  of 
10,000  to  20,000,  8.4  kw;  20,000  to  50,000,  2.4  kw ;  50,000 
to  100,000,  1.8  kw,  and  in  cities  with  more  than  100,000 
inhabitants,  0.6  kw  per  lo.oon  inhabitants.  In  other  words, 
the  number  of  connections  per  inhabitant  decreases  rapidly 
with  the  size  of  the  city.  The  connections  of  arc  lamps  for 
street  lighting  in  kilowatts  per  10,000  inhabitants  were  6.6, 


7,  ^.6,  2.8  and  3.6,  for  the  same  sizes  of  cities  respectively. 
They  are  less  affected  by  the  size  of  the  city  than  the  street 
lamps.  Of  considerable  interest  is  the  comparison  of  the 
figures  for  1905  and  1909.  In  cities  with  more  than.  100,000 
inhabitants  the  number  of  incandescent  lamps  for  street 
lighting  in  191 1  was  four  times  the  number  in  1905  and 
double  the  number  in  1909,  while  the  number  of  arc  lamps 
remained  constant  from  1909  to  191 1.  The  connected  load 
in  incandescent  lamps  increased  by  65  per  cent  from  1909 
to  191 1,  while  that  in  arc  lamps  rose  Isy  only  I  per  cent. 
In  thirty-eight  cities  with  fewer  than  20,000  inhabitants 
the  connected  loads  in  incandescent  lamps  were  427  kw  in 
1909  and  524  kw  in  191 1,  which  is  an  increase  of  23  per 
cent.  The  load  in  arc  lamps  in  1909  was  230  kw  and  in 
191 1  233  kw,  which  is  an  increase  of  i  per  cent.  In  Ber- 
lin, where  there  is  competition  with  gas,  the  load  in  in- 
candescent lamps  for  street  lighting  increased  from  150 
kw  in  1909  to  187  kw  in  191 1,  and  the  connections  of  arc 
lamps  from  704  kw  to  711  kw.  In  Vienna  the  connections 
of  incandescent  lamps  for  street  lighting  increased  from 
105  kw  in  1909  to  122  kw  in  1911,  and  the  connections  of 
arc  lamps  from  716  to  815  kw.  Another  table  shows  that 
carbon  lamps  amount  hardly  to  10  per  cent  of  all  incan- 
descent lamps.  The  increase  in  the  use  of  incandescent 
lamps  for  street  lighting  is,  therefore,  almost  completely 
due  to  the  development  of  the  metallic-filament  lamp. 
Figures  are  added  giving  the  number  of  hours  per  year 
during  which  the  lamps  are  used.  In  general  the  number 
of  hours  per  year  increases  with  the  size  of  the  city,  but 
the  consumption  of  kilowatt-hours  per  inhabitant  decreases. 
Elek.  u.  Masch.  (Vienna),  Nov.  2,  1913. 

Rotations  in  the  Iron  Arc. — W.  G.  Cady. — If  in  an  arc 
between  iron  electrodes  the  anode  is  sufficiently  oxidized  so 
that  a  smooth  molten  globule  of  oxide  is  formed,  the  posi- 
tive base  of  the  arc  tends  to  fall  into  a  circular  motion, 
producing  the  appearance  of  a  minute  ring  of  light  at  the 
anode.  As  the  current  is  increased  from  about  1.5  amp 
to  2.5  amp  four  characteristic  types  of  rotation  may  be 
observed  in  succession,  the  transition  from  one  type  to 
the  next  being  marked  by  a  distinct  and  sudden  change  in 
diameter  and  frequency  of  rotation.  This  is  not  the  result 
of  artificial  conditions  but  the  normal  sequence  of  events 
in  the  iron  arc  as  the  current  increases.  The  characteristic 
features  of  each  type,  including  frequency,  amplitude  and 
appearance,  are  described,  and  photographic  records  of  the 
movements  at  the  anode,  together  with  the  accompanying 
fluctuations  in  voltage  and  current,  are  shown.  Reasons 
are  given  for  believing  that  these  rotations  owe  their 
existence  to  a  difference  between  the  potential  drop  at  the 
positive  base  of  the  arc  and  the  similar  drop  in  the  sur- 
rounding region.  At  the  positive  base  the  oxide  is  more 
reduced  and  the  potential  drop  is  therefore  greater ;  the 
high  temperature  probably  enhances  the  effect  still  further. 
Observations  with  other  metals  and  in  other  gases  tend  in 
the  main  to  confirm  the  conclusions  reached  with  the  iron 
oxide.  Oxides  of  nickel  and  cobalt  show  some  evidence  of 
forces  similar  to  those  in  the  iron  arc. — Phys.  Review, 
October.   1913. 

Tungsten  for  Draivn-lVire  Lamps. — A  note  on  a  recent 
British  patent  (No.  22,041,  1912)  of  H.  Leiser.  An  inti- 
mate mixture  of  dry  powders  of  the  crystalline  and 
amorphous   modifications  of  the  metal,   in   the   proportion 
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of  about  16  to  I,  is  pressed  and  heated  to  a  temperature 
far  below  the  melting  point  of  the  metal  until  the 
ainorjihoiis  modification  is  changed  into  the  crystalline. — 
London  lilec.  Ending,  Oct.  30,  1913. 

Tungsten  Lamp. — Anton  Leueker. — An  illustrated  article 
giving  a  sketch  of  the  development  of  the  tungsten  lamp. 
— F.lcc.  Journal,  November,   1913. 

Generation,  Transmission  and  Distribution 

VVater-Power  Plant. — E.  Frey  and  O.  Albrecht. — A 
continuation  of  their  long  illustrated  description  of  the 
Wyhlen  water-power  plant  of  the  Rheinfelden  transmis- 
sion system.  In  the  present  instalment  figures  of  first  cost 
are  given  together  with  details  of  the  45,000-voIt  and 
25,oco-volt  transmission  lines.  The  article  is  to  be  con- 
cluded.— Elck.  Zeit.,  Oct.  30,  1913. 

Utilizing  the  Power  of  the  Tides. — Some  photographs 
showing  a  small  experimental  power  plant  erected  by  Pein 
to  utilize  the  power  of  the  tides  for  generation  of  electrical 
energy.  The  object  is  not  the  generation  of  large  power 
but  proof  that  uninterrupted  operation  is  thereby  possible. 
Direct  current  is  generated  at  no  volts. — Elek.  Zeit.,  Oct. 

30.  1913- 

Traction 

Effect  of  Mining  on  Tramways. — Noi.de.n. — The  first  part 
of  an  illustrated  article  on  the  deleterious  e/Yects  of  mining 
operations  on  street  railways  and  buildings  due  to  sinking 
of  the  ground.  Methods  of  avoiding  such  damage  are  dis- 
cussed.— Elek.  Kraftbetr.  u.  Bahnen,  Oct.  4,  1913. 

Installations,  Systems  and  Appliances 

Protective  Ground. — G.  Ruppel. — The  German  regula- 
tions require  that  protective  ground  connections  shall  be 
made  in  such  a  way  that  in  the  surface  of  the  soil  sur- 
rounding the  ground  a  safe  and  very  gradual  potential 
drop  will  be  produced.  From  experiments  on  grounding 
with  rods,  plates,  ribbons  or  rails  the  author  concludes  that 
the  requirement  of  a  very  gradual  potential  drop  can  be 
fulfilled  only  with  great  difficulty.  In  order  to  eliminate 
danger  the  only  safe  way  is,  therefore,  to  make  the  re- 
sistance of  the  earth  connection  as  small  as  possible  so 
that  in  case  of  an  accident  either  the  line  will  be  discon- 
nected automatically  or  the  voltage  between  the  pole  and 
the  earth  will  be  so  small  as  to  be  free  from  danger.  It  is 
shown  that  by  the  use  of  long  ribbons  or  wires  or  rails 
embedded  in  the  earth,  the  resistance  of  the  ground  con- 
nection can  be  made  as  small  as  desired.  This  method  is 
recommended  for  transmission  lines  in  agricultural  dis- 
tricts as  well  as  for  transformer  stations. — Elck.  Zeit., 
Oct.  23,  1913. 

Electric  Equipment  of  Building. — An  illustrated  descrip- 
tion of  the  electric  lighting  and  power  equipment  of  the 
recently  finished  new  building  of  the  British  Institution  of 
Civil  Engineers  in  London. — London  Electrician,  Oct.  24. 
'91.^- 

Parallel  Running  of  Machinery  with  Different  Char- 
acteristics.— A  note  on  a  recent  British  patent  (No.  27,069. 
1912)  of  Brown,  Boveri  et  Cie.  Regulators  are  used  which 
do  not  maintain  constant  the  value  of  the  quantity  to  be 
regulated  over  the  whole  range  of  regulation,  but  which 
vary  it  with  the  position  of  the  regulating  members  within 
the  regulating  range  in  a  definite  sense.  For  generators 
working  in  parallel  the  main  windings  of  the  regulators  are 
fed  from  the  pressure  to  be  regulated,  and  additional 
windings  are  fed  by  the  total  current  of  all  the  generators. 
— London  Elec.  Eng'ing,  Oct.  30,   1913. 

Starting  Rheostats. — An  anonymous  article  describing  a 
method  of  calculating  the  design  of  a  starting  resistor  in 
order  to  utilize  to  the  utmost  the  resistor  material.  To 
estimate  the  suitability  of  a  starting  resistor  knowledge  of  its 
cooling  curve  and  continuous  load  are  sufficient,  and  expen- 
sive experiments  in  intermittent  operation  are  entirely 
superfluous. — Elek.  Zeit.,  Oct.  30,  1913. 


Circuit-Breakers. — J.  N.  Mahoney. — An  article  ir 
which  the  author  points  out  that  the  breaking-capacity  ratint 
of  oil  circuit-breakers  is  usually  based  by  the  manufactur 
ers  on  certain  arbitrary  assumptions  and  the  nature  of  thes< 
assumptions  must  be  known  in  order  to  apply  the  circuit 
breakers  under  diflfercnt  operating  conditions. — Etcc.  Jour 
nal,  November,   1913. 

Extinguishing  the  Arc  on  Breaking  a  Circuit. — W 
BuRSTYN. — To   interrupt   a   direct-current   arc   of   mediun 


FIG.    1 — WAVES    ON    BREAKING    CIRCUIT 

strength  two  methods  are  used.  In  the  first  the  arc  is  ex- 
tended to  such  a  length  and  its  resistance  thereby  so  in- 
creased that  it  is  extinguished  automatically.  The  second 
method  employs  condensers.  With  an  induction  coil,  for 
instance,  the  switch  in  the  primary  circuit  is  shunted  by  a 
condenser.  The  author  shows  that  when  the  current  is 
broken  a  high-frequency  circuit  is  formed  by  the  capacity 
of  the  condenser  and  the  self-induction  of  the  leads  thereto, 
This  high-frequency  current  is  superposed  over  the  current 
of  the  arc.  The  phenomenon  is  shown  in  Fig.  i,  where 
//  represents  the  moment  of  breaking  the  circuit.  The 
superposed  high-frequency  current  is  shown  by  a  dotted 
line.  In  the  moment  when  this  superposed  current  be- 
comes equal  and  opposite  to  the  main  current  the  total 
flow  becomes  zero  and  the  arc  is  broken.  This  is  shown 
at  the  moment  B,  in  Fig.  i.  After  that  a  slow  oscillation 
starts.  The  conditions  which  render  the  extinction  of  the 
spark  easy  are  that  the  contact  surface  should  be  metallic. 
Carbon  electrodes  are  unsuitable.  Platinum  is  not  as  good 
as  silver.  A  hydrogen  atmosphere  gives  improved  results. 
Further,  the  wave-length  of  the  high-frequency  current 
should  not  be  too  short,  because  the  shorter  it  is  the  shorter 
is  the  time  during  which  the  electrodes  can  cool  off  and  the 
spark  be  extinguished.  For  instance,  a  condenser  which 
is  effective  in  extinguishing  the  spark  with  leads  an  inch 
or  so  in  length  will  fail  if  the  leads  are  made  very  short. 
It  is,  therefore,  recommended  that  an  iron-free  coil  of 
moderate  self-induction  be  used  in  series  with  the  con- 
denser so  as  to  get  waves  several  miles  in  length.  Fur- 
ther, the  damping  of  the  oscillation  circuit  should  be  as 
small  as  possible  in  order  to  permit  the  easy  formation  of 
the  oscillations.     For   this   reason  alone   a   short  wave  is 
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FIG.   2 — RELATION    BETWEEN    WAVE-LENGTH    AND   CURRENT 
WHICH   CAN   BE  INTERRUPTED 

unfavorable,  because  with  the  same  resistance  it  gives  a 
high  decrement.  The  rather  complicated  phenomena  are 
well  illustrated  in  Fig.  2.  The  dotted  curves  refer  to 
silver  contacts  at  220  volts,  the  drawn-out  curves  to  plati- 
num contacts  at  220  volts.  At  the  right-hand  end  of  each 
curve  the  capacity  used  is  given  in  microfarads.  The 
ordinates  give  those  currents  which  can  be  interrupted  if 
self-inductances  of  such  size  are  used  that  the  wave-lengths 
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ven  as  abscissas  are  obtained.  The  wave-lengths  are 
ven  in  kilometers.  Each  curve  clearly  shows  a  maximum, 
eaning  that  for  every  capacity  a  certain  wave-length  can 
;  found  for  which  the  current  that  can  be  interrupted  is  a 
axinium.  A  simple  method  based  on  this  principle  of 
rtinguishing  the  arc  at  the  contact  is  shown  in  Fig.  3, 
Here  a  is  the  motor  or  bank  of  lamps,  etc.,  to  be  discon- 
:cted ;  n  is  the  switch,  c  is  a  condenser,  /  the  iron-free 
:lf-induction  coil,  and  n  a  very  high  resistance.     Switch  u 
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FIG.    3 — SPARKLESS    INTERRUPTER 

SO  designed  that  the  whole  path  through  which  it  can 
ove  is  only  0.5  mm.  If  this  switch  is  in  the  upper  posi- 
on  as  shown  in  the  illustration,  the  main  circuit  is  closed 
id  the  condenser  c  is  charged.  To  break  the  circuit  the 
vitch  n  is  turned  down  so  that  it  touches  the  lower  contact 
id  the  condenser  discharges  through  the  high-frequency 
rcuit  du.  After  one-quarter  wave-length  this  high-fre- 
jency  current  reaches  a  maximum  and  its  direction  is 
pposite  to  the  main  current  in  the  arc.  The  arc  is  then 
roken.  It  is  also  possible  to  break  the  circuit  so  that  no 
)ark  is  produced  at  all.  For  this  purpose  the  high-fre- 
aency  current  is  produced  shortly  before  the  circuit  is 
roken,  the  circuit  being  broken  at  the  instant  when  the 
ital  current  is  zero.  This  method  is  theoretically  ideal 
at  practically  difficult,  as  it  requires  a  very  exact  adjust- 
lent.  In  Fig.  4  if  the  handle  w  is  pressed  down  on  the 
andle  o,  the  high-frequency  circuit  is  closed,  but  imme- 
iately  afterward  the  handle  0  breaks  the  circuit  at  con- 
ict  J.     The  small  time  difference  must  be  just  right  and 
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IG.    4 INTERRUPTER    WITH    DEVICE    FOR    EXTINGUISHING   THE 

SPARKS 

an  be  adjusted  by  the  spring  which  holds  the  handle  0. 
'he  author  finally  shows  that  the  same  principles  are 
pplicable  to  the  extinction  of  the  mercury  arc.  By  coni- 
ination  a  mechanical  interrupter  can  also  be  obtained 
.-hich  is  suitable  for  induction  coils  and  yields  up  to  1000 
itcrruptions  per  second. — Elek.  Zeit.,  Oct.  23,  1913. 

Motor  Speed  Regulation. — A  note  on  a  recent  British 
latent  (No.  7896,  1913)  of  the  Allgemeine  Elektricitats 
jesellschaft.  A  booster  with  a  series-field  winding  is  con- 
lected  to  the  driving  motor.  This  winding  has  a  com- 
lounding  effect  during  positive  boost  and  a  different  effect 
luring  negative  boost.  Thus  the  motor  speed  is  kept  con- 
tant  irrespective  of  the  load. — London  Elec.  Ending, 
Dct.  30,  1913. 

Bohemia  and  Moravia. — Krasny. — A  paper  on  the  com- 
nercial  and  legal  conditions  of  electricity  supply  in  Bohemia 
ind  Moravia.  The  systematic  erection  of  a  complete  sys- 
;em  of  large  power  plants  is  advocated,  with  a  combination 
)f  municipalities  and  private  parties  to  invest  the  required 
;apital. — Elek.  Zeit.,  Oct.  30,  1913. 

Electrophysics  and  Magnetism 

Positive  Ionization  from  Heated  Platinum. — C.  Sheard 
VND  D.  A.  Woodbury. — An  account  of  an  experimental  in- 
vestigation  on  temperature  and  surface  conditions  which 


affect  the  positive  ionization  from  heated  platinum.  The 
chief  results  are  as  follows:  Two  sources  capable  of  pro- 
ducing thermions  are  present  as  impurities  in  platinum. 
One  source  of  ionization  is  more  easily  driven  out  by 
heating  than  the  other.  After  continued  heating  and  when 
investigated  within  the  proper  temperature  region,  two 
distinct  types  of  current-time  curves  are  obtained,  one 
showing  a  decay  with  time  from  an  initial  maximum,  the 
other  giving  rise  to  a  ma.ximum  after  two  or  three  minutes' 
heating  followed  by  the  usual  decay  effects.  The  ther- 
mionic emission  from  a  wire  which  has  lost  its  power  of 
producing  ions  may  be  enhanced  and  made  comparable 
with  the  initial  effects  by  (a)  heating  in  a  Bunsen  flame, 
(b)  heating  electrically  in  hydrogen  and  (c)  cleaning  the 
wire  with  acid.  The  proposition  is  advanced  that  any 
change  in  the  surface  conditions  of  a  wire  or  a  salt  will 
affect  the  subsequent  ionization  effects. — Pliys.  Review, 
October,  1913. 

Recoil  Atoms  from  Thorium  C  and  Acfinium  C. — A.  B. 
Wood. — When  an  alpha  particle  is  expelled  from  a  radio- 
active atom  the  remainder  of  the  atom  recoils  with  the  same 
momentum  as  the  ejected  alpha  particle.  The  penetrating 
power  of  the  recoil  radiation  in  the  case  of  the  products  of 
radium  has  been  studied  in  detail  by  others.  In  the  present 
paper  the  ranges  of  the  recoil  atoms  from  actinium  C  and 
thorium  C  are  investigated  with  the  object  of  throwing 
light  on  the  arrangement  of  the  products  in  these  series. 
The  results  are  as  follows:  The  range  of  the  recoil  atom 
from  actinium  C  is  found  to  be  the  same  by  both  the  activity 
and  ionization  methods;  on  the  other  hand,  the  apparent 
range  of  recoil  atoms  from  thorium  C  is  markedly  longer  by 
the  ionization  method.  These  differences  receive  a  satis- 
factory explanation  by  supposing  that  two  distinct  groups  of 
recoil  atoms  are  emitted  during  the  transformation  of 
thoriur»».C.  The  shorter  range  group  is  radioactive,  the  other 
rayless.  The  order  of  disintegration  of  the  thorium  series 
is  shown  to  agree  with  that  suggested  by  Marsden  and  Dar- 
win (by  an  entirely  different  method),  viz.,  thorium  D  is 
the  product  resulting  from  the  disintegration  of  thorium  C, 
(emitting  alpha  particles  of  4.8  cm  range).  The  product 
recoiling  from  thorium  Q  (emitting  alpha  particles  of 
8.6  cm  range)  is  probably  rayless. — Philos.  Mag.,  Octo- 
ber, 1913. 

Photoelectric  Effect.— K.  T.  Compton  and  O.  W.  Rich- 
ardson.— There  are  two  lines  of  experimental  investigation 
which  have  been  followed  in  the  search  for  the  ultimate 
explanation  of  the  photoelectric  effect  from  metals.  Most 
of  the  work  in  this  subject  has  had  to  do  with  the  velocities 
of  the  emitted  electrons  or  the  relation  of  these  velocities  to 
the  nature  of  the  emitting  metal  and  the  frequency  and  in- 
tensity of  the  incident  light.  The  second  line  of  attack  on 
the  photoelectric  problem  is  the  investigation  of  the  effect  of 
the  intensity  of  the  light,  the  frequency  of  the  light  and  the 
nature  of  the  metal  on  the  numbers  of  electrons  emitted  in 
unit  time.  Richardson's  theory  of  electric  action  yields  an 
expression  connecting  the  frequency,  nature  of  the  metal 
and  number  of  electrons  emitted  in  imit  time,  as  well  as  the 
expression  for  the  initial  kinetic  energy.  The  equation  fol- 
lowing from  this  theory  was  made  the  subject  of  an  experi- 
mental investigation  which  is  described  in  the  present 
paper.  One  consequence  of  the  theory  is  that  the  rate  of 
photoelectric  emission  must  reach  a  maximum  at  some  par- 
ticular frequency,  instead  of  increasing  indefinitely  with  the 
frequency  as  was  at  first  supposed.  This  is  confirmed  by 
the  experiments.  But  the  sensitiveness-frequency  curve 
shows  two  maxima  instead  of  one.  The  experimental  re- 
sults further  indicate  that  the  photoelectric  sensitiveness  is 
the  same  function  of  the  frequency  for  all  metals,  the  dif- 
ference being  that  the  curve  is  shifted  bodily  out  to  the 
region  of  short-wave  length  for  the  electronegative  metals. 
—Philos.  Mag.,  October,  1913. 

Scattering  and  Absorption  of  'the  Gamma  Rays  of 
Radium. — J.  A.  Gray. — .\n  account  of  an  experimental  in- 


ELECTRICAL    WORLD 


Vol.  6>.  No.  2 


vestigation.  The  chief  results  obtained  are  as  follows: 
When  gamma  rays  arc  scattered  there  is  a  change  in  qual- 
ity, the  scattered  rays  Ijcing  less  penetrating  the  greater  the 
angle  of  scattering.  The  change  is  gradual  and  small  when 
the  angle  of  scattering  is  small.  A  similar  explanation  must 
be  given  of  the  scattering  of  the  X  and  gamma  rays. 
There  is  probably  very  little  direct  scattering  of  X  and 
gamma  rays.  The  quality  and  quantity  of  the  scattered 
radiation  is  appro.ximately  independent  of  the  nature  of 
the  radiator.  The  softer  the  type  of  gamma  rays,  the 
greater  the  percentage  scattered  per  unit  mass.  A  discus- 
sion is  given  of  the  bearing  of  the  results  of  absorption 
experiments,  and  it  is  shown  why  an  exponential  law  sig- 
nifies heterogeneity  of  the  rays.  In  the  case  of  X-rays  scat- 
tering is  in  most  cases  so  small  compared  with  absorption" 
that  an  exponential  law  probably  signifies  homogeneity. — 
Philos.  Mag..  October,   1913. 

Units,  Measurements  and  Instruments 

Meter. — -An  announcement  of  the  Reichsanstalt  admitting 
for  calibration  a  direct-current  'mercury-motor  meter  and  a 
meter  with  double  counting  device  built  by  the  Isaria  com- 
pany. The  construction  of  these  two  meters  is  described 
and  illustrated. — Elek.  Zeit.,  Oct.  23,  1913. 

Telegraphy,  Telephony  and  Signals 

Sine-Wave  Transmission  in  Submarine  Telegraph  Cables. 
— H.  VV.  Malcolm. — .\  continuation  of  his  long  illustrated 
serial.  In  the  present  instalment  the  author  deals  with  the 
attenuation  of  voltage  throughout  the  cable  and  with  the 
deformation  of  battery  signals  in  transmission. — London 
Electrician,  Oct."  31.   1913. 

Ionization  and  Oscillations. — E.  H.  Barton  and  W.  B. 
KiLBY. — An  account  of  an  experimental  investigation  of 
the  effect  of  ionization  of  air  on  electrical  oscillations 
and  its  bearing  on  long-distance  wireless  telegraphy.  The 
authors'  results  yield  some  experimental  support  to  the 
theory  of  Eccles  as  to  the  propagation  of  electric  waves 
round  the  curvature  of  the  earth  owing  to  the  ionization 
of  the  upper  atmosphere. — Philos.  .^fag.,  October,  1913. 
Miscellaneous 

Association  of  Austrian  and  Hungarian  Central  Sta- 
tions.—K.  Perlewitz. — An  account  of  the  tenth  annual 
convention  of  the  .Association  of  Austrian  and  Hunsfarian 
Central  .Stations  held  in  Budapest  from  July  i  to  4.  1913. 
The  association  has  in  members,  representing  127  central 
stations  with  a  capital  investment  of  $100,000,000.  An 
Austrian  section  and  a  Hungarian  section  were  formed, 
with  separate  officers,  although  the  common  president  is 
Mr.  H.  Sauer.  Reports  on  certain  legal  problems  were 
made  by  Messrs.  Harbich,  L.  Deutscii.  R.  Hiecke  and 
Scheinig.  Dr.  Jellinek  lectured  on  first  aid  in  electrical 
accidents.  He  emphasized  that  the  Sylvester  method  of 
artificial  respiration  recommended  by  the  association  was 
the  only  proper  one  and  that  all  other  methods,  like  the 
Schaefer  method,  should  be  avoided.  Mr.  Knoepfel  read 
a  paper  on  switch  explosions  and  Mr.  H.  Kuhn  spoke  on 
fires  caused  by  oil  switches  in  large  power  plants.  A. 
Kvetensky  read  a  paper  on  flat  tariff  and  apparatus  for 
limiting  the  power  demand  on  the  premises  of  the  consum- 
ers. The  next  meeting  will  be  held  in  Cracow. — Elek. 
Zeit.,  Oct.  30.  1913. 

Presidential  Address. — C.  Vernier. — His  presidential 
address  to  the  Newcastle  Section  of  the  fBritish)  Institu- 
tion of  Electrical  Engineers.  The  author  emphasizes  that 
most  generating  stations  in  Great  Britain  are  very  far 
from  what  they  ought  to  be.  Some  40  per  cent  of  these 
generating  plants  have  ratings  below  1000  kw  and  many 
supply  small  districts,  with  high  capital  charges,  poor  load- 
factors  and  heavy  fuel  and  running  costs.  Less  than  3 
per  cent  of  the  stations  can  exceed  even  a  25  per  cent 
load-factor.  Out  of  287  stations  analyzed,  less  than  2  per 
cent  have  a  manufacturing  cost  of  i  cent  per  kw-hr.  or 
less.  The  first  step  toward  improvement  must  be  in  the 
direction  of  the  centralization  of  all  coal-fired  generating 


plants  into  large  power  stations  supplying  bulk  ener>; 
over  very  large  districts.  The  most  important  development 
of  the  future  will  be  the  electrification  of  railways,  and 
there  will  be  but  one  of  two  alternatives  once  the  electrifi- 
cation of  these  railways  begins  in  earnest.  Either  the 
existing  central  stations  must  then  be  in  a  position  to 
undertake  the  supply  of  all  the  requirements  of  the  rail- 
ways or  the  railway  companies  will  themselves  build  large 
generating  stations  and,  at  a  certain  stage  of  their  electri- 
fication development,  will  inevitably  seek  to  supply  power 
customers  in  bulk.  In  either  case  the  compelling  agency 
will  be  that  of  larger  outputs  and  the  better  load  and  di- 
versity factors  to  be  obtained  by  co-operation.  The  con- 
ditions in  Great  Britain  are  compared  with  those  in 
Germany  and  especially  with  those  in  the  United  .State--. 
The  objections  to  overhead  wires  and  the  delay  in  obtain- 
ing the  right-of-way  for  overhead  wires  in  Great  Britain 
is  pointed  out  as  well  as  the  discouraging  features  of  the 
electric-lighting   acts. — London  Electrician,  Oct.   31.    191,^ 


Book  Reviews 


SovRATENSiONi  NEGLi  Impianti  Elettrici :  Cause,  Ef- 
FETi,  Protezioni  By  Ing.  Emilio  Piazzoli.  Milan, 
Italy:  Ulrico  Hoepli.  Cloth,  402  pages,  125  illus. 
Price,  $1.10. 
.An  excellent  little  textbook  on  the  subject  of  surges, 
carefully  prepared  from  the  electrical  engineer's  standpoint 
with  reference  both  to  the  theory  of  and  practical  protec- 
tion from  these  objectionable  visitors.  The  book  is  divided 
into  two  sections,  dealing  respectively  with  the  phenomena 
of  surge  voltages  and  with  protectors  against  surge  volt- 
ages. The  chapters  are  nine  in  number  and  treat  of  the 
following  subjects:  Introduction,  over-voltages  of  internal 
origin,  over-voltages  due  to  lightning,  phenomena  and  1 
damping  of  over-voltages,  systems  of  protection,  preven- 
tive protectors,  defensive  protectors,  selection  of  protect- 
ors, installation  of  protectors.  The  chapters  on  the  appli- 
cations of  protectors  to  actual  circuits  are  particularly . 
good.  The  book  will  commend  itself  to  transmission  engi- 
neers having  a  reailing  knowledge  of  Italian  who  are  inter-: 
ested  in  European  lightning-protector  practice. 


By  Dr.  M.  C  ent- 
G.    Teubner.     96 


D.\s  Radium  und  die  Radioaktivit.\t. 

nerszwer.     Leipzig    and    Berlin :    B. 

pages,  33  illus.     Price.  1.25  marks. 
A   very   attractively   written   little   book   on   radium   and 
its  properties.     The  literary  style  is  unusually  interesting: 
in  a  book  on  physical  science.     The  writer  is  not  only  ai 
physicist  but  also  a  historian.     The  history  of  the  discovery: 
and  development  of  radium  in  the  laboratory  of  the  CurieS' 
at  Paris  is  very  fascinatingly  written.     From  the  physical 
standpoint  the  book  has  the  rare  and  marked  merit  of  at- 
taching units  to  its  symbolic  expressions.     How  often  we 
see  in  books  on  physics  expressions  such  as  e/m,  withont 
being  able  to  find  what  particular  units  attach  to  e  and  MM 
respectively.     After  half  an  hour's  search  one  may  find 
stated  somewhere  near  the  beginning  of  the  book  that  e  is 
the  electric  charge  in  absolute  units  without  any  statemen 
as  to  what  particular  absolute  unit,  electric  or  magnetic 
is  intended.     This  common  habit  is  a  standing  disgrace 
our   scientific   literature.     It   is  so   seldom   that   an   authd 
rises  to  the  level  of  clearly  indicating  the  units  he  emploj 
that  the  exception  in  the  book  before  us  should  be  signa 
ized  with   thanks  and   approbation.      The  book   is  dividd 
into  four  sections,  dealing  respectively  with  the  discovei 
of  radium,  the  nature  of  its  radiations,  other  radioactii 
substances,  and  applications  of  radiology.     The  volume  hi 
marked    merit    in   various   directions.     It   contains    specia 
information  that  is  hard  to  find  in  the  general  literature  o 
the  subject.  t 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Conduit  Work  in  Concrete  Construction 

In  a  recent  announcement  the  Chicago  Fuse  Manufactur- 
ing Company  remarks  that  the  great  increase  in  the  use  of 
reinforced  concrete  as  a  building  material  has  brought 
about  some  modifications  in  interior  electrical  fittings.  The 
difficulty  of  making  alterations  after  the  walls  or  floors  of 
a  building  have  been  poured  renders  it  important  that  out- 


OL'TLET    liOX    FUR    COXCKETE    CONSTRUCTION 

lets  be  located  exactly  and  held  firmlv  in  position  during 
the  pouring  process.  To  meet  this  need  there  has  been 
added  recently  to  the  "Union"  line  of  conduit  fittings  made 
by  the  company  named  a  new  form  of  extension  ring.  It 
has  ears  on  both  sides,  tapped  and  fitted  with  screws  to 
accommodate  any  standard  4-in.  cover  or  flat  ceiling  plate. 
The  ring  is  fastened  to  tlie  wooden  form  by  nails  through 
the  lower  ears;  the  bushings  on  the  conduit  are  tightened 
and  the  cover  or  plate  desired  is  put  on.  After  the  con- 
crete has  been  poured  and  has  hardened  the  form  is  re- 
moved and  the  box  is  ready  to  take  any  cover  chosen.  The 
regular  depth  of  this  extension  ring  is  1.625  '"•■  but  there 
is  also  a  "deep  ring"  of  2.2^  in.  Greater  depth  can  be 
easily  obtained  by  building  u])  two  or  more  rings. 


New  Metal-Molding  Fittings 

The  National  -Metal  Molding  Company,  Pittsburgh,  Pa., 
has  recently  developed  and  placed  on  the  market  a  number 
of  new  and  improved  fittings,  several  of  which  are  shown 
in  the  accompanying  illustrations.  Fig.  i  shows  a  key 
receptacle  of  the  outlet-box  type.  Fig.  2  shows  a  chain- 
pull   receptacle   and    Fig.   3   a   snap   switch,   both   of  which 


:,    3     .\N'D    4 — KEY     .\XD    CH.MN     RECEPTACLES,    SNAP 
SWITCH     AND    COUPLING    FITTING 

are  made  "dead-end,"  being  designed  to  be  mounted  on 
the  molding.  In  Fig.  4  is  shown  a  fitting  used  as  a  coupling 
where  it  is  necessary  to  butt  two  elbows  in  breaking  around 
a  shallow  obstruction. 

The  base  plates  of  the  fittings  applicable  directly  to  the 
molding  have  been  standardized  and  are  interchangeable. 
All  of  these  fittings  are  "dead-end"  and  can  be  made  con- 


tinuous by  twisting  off  the  scored  "blanking  ear"  on  the 
base  plates,  thus  eliminating  the  necessity  of  having  con- 
tractors and  dealers  carry  separate  fittings  for  "dead-end" 
and  continuous  work.  The  molding  is  shipped  nested  with 
the  capping  separate.  Cap-screws  for  the  various  fittings 
are  slightly  upset  to  prevent  dropping  out. 


Small  Generating  Plant  for  Farm  Use 

With  the  exception  uf  its  storage  battery,  the  small 
electric-lighting  plant  illustrated  herewith  is  mounted  com- 
plete on  a  single  sub-base  made  of  steel  and  iron.  Power  is 
obtained  from  a  gasoline  engine  which  is  belted  to  a  gen- 
erator equipped  with  a  combined  flywheel  and  pulley.  A 
belt  tightener  which  takes  up  automatically  all  belt  stretch 
is  operated  by  a  heavy  weight  on  a  short  arm.  The  stan- 
dards   for   the    switchboard    are   supported   by   heavy    foot 


SMALL    ISOLATED    GENERATING    PI  ANT    FOR    FARM    USE 

castings,  and  the  panel  is  of  slate,  1.5  in.  thick.  Two  types 
of  switchboard  are  used,  one  for  full  twenty-four-hour 
service  and  the  other  for  service  where  battery  may  be 
charged  while  lights  are  not  burning.  The  storage 
battery  is  mounted  on  a  separate  base  and  may  be  set 
in  any  position  with  reference  to  the  generating  plant,  on 
the  floor,  on  a  shelf  or  in  another  room. 

After  the  plant  is  tested  at  the  factory  the  battery  and 
generator  wires  arc  disconnected  from  the  switchboard 
and  the  switchboard  is  lifted  from  the  pockets  in  the  sub- 
base  and  packed  separately  for  shipment.  The  rest  of 
the  machinery  is  crated  as  it  .stands  and  is  ready  to  run 
when  the  crate  is  taken  off.  The  battery  comes  fully 
charged  so  that  energv  is  available  without  waiting  to 
charge   the   battery. 

The  rating  of  the  gasoline  engine  ranges  from  I  hp  to 
4  hp.  This  efpiipment  is  built  by  ihe  Kewanee  Water  Sup- 
ply Company,   Kewanee,  111. 
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One-Piece  Bushins: 

A  ()iic-pi(.cc  bushing  tliat  docs  away  with  kinks  in  flexible 
tubing,  allowing  straight  runs  to  be  made  into  switch, 
loom,  junction  and  cabinet  boxes  and  thereby  saving  tub- 
ing and  wire,  is  manufactured  by  the  New  Process  Spe- 


FIG.    I — ONE-PIECE  BUSHING  FOR   J^-IN.    KNOCKOUTS 

cialty  Company,  Milwaukee,  Wis.  This  "Universal"  bush- 
ing is  tapered  at  both  ends  and  can  be  pushed  or  pulled 
into  place  quickly  without  using  any  tools  and  without  in- 


FIG.    2 — ONE-PIECE    BUSHING    FOR     V.-IN.     KNOCKOUTS 


juring  the  tubing  or  the  box.  It  is  made  of  steel  and  is 
brass-plated  to  prevent  rusting.  The  bushing  shown  in 
Fig.  I  is  used  in  switch  and  loom  boxes  and  all  ^-in. 
knockouts,  and  that  in  Fig.  2  in  cabinets,  junction  boxes 
and  all  'A-m.  conduit  knockouts. 


bluish-black  enamel  covered  with  a  special  weatherproof 
coating  such  as  used  heretofore.  The  fluted  reflectors  are 
porcelain-enameled  as  before. 


Motor-Driven  Garage  Compressor 

In  the  illustration  herewith  is  shown  a  small  single- 
cylinder  compressor  for  garage  use.  It  is  mounted  on  a 
raised  cast-iron  sub-base  and  is  belt-driven  by  a  5-hp 
motor.  The  raised  sub-base  permits  of  thorough  cleaning 
of  th?  floor  around  and  under  the  machine  and  also  of  re- 
moving the  valves  of  the  compressor  without  dismounting 
the  other  parts.  The  apparatus  is  designed  for  permanent 
installation  in  connection  with  a  storage  tank.  An  auto- 
matic  starting   and   stopping   switch   controls   the   pumping 


GARAGE   COMPRESSOR    WITH    MOTOR   DRIVE 

operation.  The  compressor  is  made  by  the  Jacobsen  Ma- 
chine Manufacturing  Company,  Warren,  Pa.,  and  the 
motor  by  the  Century  Electric  Company,  St.  Louis,  Mo. 


New  Reflecting  Surface  for  Outdoor  Fixtures 

The  Line  Material  Company,  South  Milwaukee,  Wis., 
has  prepared  a  new  substance  for  the  reflecting  surfaces  of 
outdoor  or  street-lighting  tixtures  which  is  considered 
superior  to  the  coating  of  white  japan  heretofore  used. 
This  new  material,  which  is  called  "Ky-ce-Lain,"  is  put  on 
the  reflector  surfaces  by  means  of  a  secret  process.     The 
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FIXTURE    WITH       KV-CE-I.AIN       REFLECTING    SURFACE 

coating  becomes  hard  and  glossy,  and  its  reflecting  effi- 
ciency is  high.  Tests  have  shown  that  the  surface  is  not 
affected  by  bending,  although  this  quality  is  not  necessary 
in  reflector  construction. 

The  accompanying  illustration  shows  a  fixture  manu- 
factured by  the  Line  Material  Company  furnished  with 
this    new    reflecting    surface.      The    upper    surface    is    of 


Soot  Cleaner 

Means  for  removing  soot  and  ashes  by  the  aid  of  a 
cleaner  installed  as  part  of  the  boiler  equipment  have  been 
developed  by  the  Vulcan  Soot  Cleaner  Company.  Chicago, 
111.,  as  shown  in  the  accompanying  side  elevation  and  sec- 
tion of  a  Babcock  &  Wilcox  boiler.  This  cleaner  dis- 
charges steam  through  perforated  pipes  and  nozzles  close 
to  the  tube  surfaces.  As  a  result  the  tubes  in  the  center  are 
reached  as  effectively  as  are  those  on  the  sides,  and  in  the 


SIDE   ELEVATION   OF   BOILER   WITH    SOOT  CLEANER 

case  of  boilers  set  in  batteries  the  tubes  on  the  far  side  are 
cleaned  w^ith  the  same  thoroughness  as  are  those  on  the 
alley  side. 

The  operation  of  this  Vulcan  cleaner  is  very  simple,  as  it 
is  only  necessary  to  open  a  set  of  valves  one  after  another 
to  blow  the  soot  and  ashes  free  from  the  surface.  With 
this  method  blowing  of  the  boiler  tubes  can  be  done  frc- 
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quently,  it  being  customary  to  blow  them  once  every  watch, 
which  is  oftener  than  is  ever  done  by  hand.  No  doors  have 
to  be  opened  with  this  kind  of  blowing,  and  there  is  there- 
fore no  infiltration  of  air  which  would  reduce  the  boiler's 
efficiency. 

In  an  effort  to  show  that  cleaning  the  boilers  by  hand  is 
inefficient,  a  plant  was  equipped  with  recording  instruments 
for  comparison.  Over  a  period  of  one  month  the  average 
[leaving  temperature  of  the  gases  was  found  to  be  517.8 
deg.,  and  the  average  CO,  content  11.2  per  cent.  A  second 
similar  set  of  readings  covering  the  same  length  of  time, 
except  that  the  boilers  were  blown  daily  with  a  Vulcan 
cleaner,  gave  an  average  leaving  temperature  of  391.8  deg. 
and  a  CO,  average  of  11,8  per  cent.  The  CO,  percentage 
is  given  to  show  that  the  efficiency  of  firing  in  both  cases 
was  practically  the  same.  While  using  the  cleaner,  there- 
fore, the  stack  temperature  averaged  120  deg.  lower,  cor- 
responding roughly  to  a  saving  of  6  per  cent  in  fuel.  Other 
tests  have,  it  is  reported,  shown  even  greater  savings  with 
the  use  of  these  soot  cleaners. 


Long-Burning  Flame-Arc  Lamps 

The    Allgemeine    Elektricitats   Gesellschaft,    of    Berlin, 
Germany,  has  placed  on  the  market  a  new  long-burning 


LONG-BURNING    FLAME-ARC    LAMP 

flame-arc  lamp  for  lighting  large  workshops.  The  unit, 
which  is  illustrated  herewith,  is  known  as  the  Flammeco 
lamp.  It  differs  from  the  long-burning  flame-arc  lamps 
used  for  street  lighting  in  the  shape  of  its  reflector,  by 
means  of  which  the  intensity  of  the  light  below  the  lamp 
is  made  much  greater.  A  new  type  of  electrode  is  used,  and 
it  is  said  that  a  pair  of  these  electrodes  will  burn  from 
four  to  five  times  as  long  as  a  pair  of  the  ordinary  carbons 
now  widely  used  for  street  lighting.  This  is  an  important 
point  in  its  favor  for  use  in  modern  factory  workshops, 
where  the  large  traveling  cranes,  which  work  continuously 
day  and  night,  must  be  interrupted  as  little  as  possible  by 
the  lowering  of  the  lamps  for  renewing  carbons  and  clean- 
ing purposes.  The  lamp  is  short  and  compactly  built,  thus 
being  especially  applicable  where  the  suspension  height 
available  is  limited  by  the  distance  between  the  lower  edge 
of  the  roof  ties  and  the  upper  part  of  the  traveling  crane. 
A  high  candle-power  output  is  necessary  with  Flammeco 
lamps  on  account  of  the  height  of  suspension,  which  may 
be  65  ft.  or  more  in  many  erecting  shops.  The  candle- 
power  of  the  direct-current  lamps  is  sufficient  for  the 
purpose  with  the  new  electrodes  used.  The  lighting  output 
of  the  alternating-current  lamps  has  been  improved  by 
raising  the  lamp  voltage.  These  so-called  high-voltage 
lamps  operate  at  pressures  ranging  from   50  volts  to  60 


volts,  according  to  the  method  of  connecting  them.  The 
alternating-current  lamp  has  a  life  of  80  hours  to  100 
hours  between  trims. 

Fig.  2  shows  a  large  workshop  lighted  by  twenty-six 
alternating-current  Flammeco  lamps,  the  height  of  the 
arcs  being  approximately  65  ft.  The  lamps  are  hung  in 
two  rows,  each  row  being  29.5  ft.  from  the  center  line  of 
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LONG-BURNING  FLAME-ARC   LAMPS   IN    LARGE   WORKSHOP 

the  building  and  the  lamps  being  spaced  32.8  ft.  apart. 
Pairs  of  lamps  are  connected  in  series  on  a  190-volt  sup- 
ply, an  inductive  series  resistance  being  used. 


Electrical  Floor  Box 

An  electrical  floor  receptacle  and  junction  bo.x  for  cor- 
recting faulty  settings  has  been  put  on  the  market  by  the 
Lutz-Webster  Engineering  Company,  Inc.,  Philadelphia, 
Pa.  In  the  illustration  the  box  A  is  shown  carrying  the 
threaded  sleeve  B,  by  which  both  circular  adjustment 
through  a  full  circle  and  vertical  adjustment  of  over  0.5  in. 
can  be  obtained.  Angular  adjustment  is  made  by  means 
of  the  taper  ring  C,  resting  in  the  sleeve  B  and  carrying  the 
floor  flange  D.    The  bottom  of  the  floor  flange  is  provided 


ELECTRICAL  FLOOR  RECEPTACLE 

with  a  tapered  flange  corresponding  with  the  taper  ring  C, 
which  for  leveling  may  be  freely  revolved  from  the  inside 
with  the  fingers.  The  floor  flange  D  is  fastened  by  three 
screws  to  lugs  on  B,  binding  the  taper  ring  and  gaskets  be- 
tween them  and  forming  water-tight  joints.  The  box, 
threaded  sleeve  and  taper  rings  are  made  of  galvanized 
cast  iron.    Other  parts  are  made  of  brass. 
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Glareless  Automobile  Lamp 

The  Roftv-Gracc  (  oriioration,  1926  Broadway,  Xew 
York,  is  putting  on  the  market  an  electric  lamp  for  auto- 
mobiles designed  to  produce  a  strong  light  and  at  the  same 
time  eliminate  the  glare  conuiion  with  so  many  automo- 
bile head-lamps.  The  light  from  the  filament  is  passed 
through  condensing   lenses  to  a   mirror  and   reflected  back 


ELECTRIC  AUTOMOBILE  LAMP 
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finally  through  a  focusing  lens  which  corrects  all  chromatic 
and  spherical  aberration,  producing  a  white  light  on  the 
roadway.  The  lamp  is  a  small  tubular  device  usually  fast- 
ened to  the  radiator  in  an  upright  position.  It  is  so 
focused  that  the  rays  of  light  follow  the  driver's  line  of 
vision. 


Electrically  Operated   Pontoon  Cranes 

Two  150-ton  pontoon  cranes  liavc  recently  been  built  bv 
the  W'ellman-Seaver-Morgan  Company  for  the  United 
States  Navy  Department.  One  of  these  large  electrically 
driven  hoists  is  to  be  placed  in  the  Boston  harbor  and  the 
other  in  Pearl  harbor,  Honolulu.  Both  will  be  used  for 
transferring  freight  to  lighters  and  for  erecting  or  remov- 
ing turrets,  guns,  boilers  and  other  machinery  or  apparatus 
used  on  battleships. 

In  order  to  test  the  accuracy  of  the  control  equipment  in 
landing  a  load,  a  heavy  weight  was  lowered  by  the  crane 


PONTOON    CRANE   IN   BOSTON    HARBOR 

to  Strike  a  block  laid  on  top  of  an  empty  oil  can.  It  was 
found  possible  to  stop  the  load  without  injuring  the  oil  can 
or  deforming  it.  In  order  further  to  test  this  point,  the 
weight  was  suspended  about  2  in.  above  the  block  and  then 
lowered  to  see  how  close  it  could  be  brought  to  that  object 
without  touching  it  The  distance  was  found  to  be 
0.062,  in. 


The  controllers  for  both  cranes  are  of  the  magnetic  type 
and  were  furnished  by  the  Cutler-Hammer  Manufactur- 
ing Company,  Milwaukee,  Wis. 


Bracketlees  Semi-Indirect  Wall  Fixtures 

The   H.    W.    fiihns-Manvilie   Company,    New   ^'ork,   li 
put   out    a    new    l)rackclle^s    w;dl    fi.xture    for   semi-indiri. 


FIC.    I — SEMI-TXniRECT-LIGHTING    UNMTS 

lighting  which  is  designed  particularly  to  harmonize  w: 
surrounding  objects.     The  bracket  has  been  eliminated  1 
cause  the  large  amount  of  glassware  in  such  a  senii-indirc 
unit,  if  hung  at  a  distance  from  the  wall,  would  give  the 
fixture  an  incongruous  appearance.     In  I~ig.   I   are  shown 
two  types  of  these  new  fixtures,  each  consisting  of  a  sock«- 
equipment  attached  to  the  outlet  bo.x,  a  frame  and  the  gla- 
ware. 

The  glassware  mentioned  comprises  the  molded  glass 
cover  and  the  silvered  rippled-glass  reflector  which  directs 
the  light  through  the  molded  cover  at  the  desired  angle, 
thus  eliminating  spots  directly  under  and  above  the  frame. 
The  molded  piece  niav  be  tinted  xo  suit  ihe  interior  coloring. 


ft    •-*««■ 
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FIG.    2 BRACKETLESS    WALL    FIXTURES    IN    A    THE.\TER 

The  fi.xture  is  well  adapted  to  low  rooms,  such  as  ;i: 
found  in  yachts  or  bungalows  where  an  extension  bracki 
tends  to  exaggerate  the  lowness  of  the  ceiling  and  to  give 
a  crowded  effect  to  the  room.     Fig.  2  shows  nineteen  of 
these  units  installed  in  a  theater,  the  glassware  harmonizin-.' 
with   the    interior   decorations   in   both   design   and   col" 
without  a  perceptible  decrease  in  efficiency. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


H.  M.  Byllesby  on  the  Outlook.— Henry  M.  UylUsby, 
president  of  H.  M.  Byllesby  &  Company,  recently  returned 
to  Chicago  from  a  brief  visit  to  England.  In  relation  to 
industrial  conditions,  he  said  that  while  there  is  doubtless 
financial  depression  in  the  United  States  at  the  present  time, 
it  is  his  opinion  that  normal  prosperity  and  easier  money 
will  prevail  within  a  reasonable  period.  He  voiced  a  feeling 
of  confidence  in  the  ultimate  fair  treatment  of  utilities  and 
corporations  throughout  the  United  States  by  the  various 
regulatory   commissions  having  jurisdiction  over  them. 

Wireless  Towers  on  the  Isthmus. — .^.ccording  to  the 
Canal  Record,  the  official  organ  of  the  Isthmian  Canal  Com- 
mission, the  Penn  Bridge  Company,  of  Beaver  Falls,  Pa., 
which  has  the  contract  from  the  Xavy  Department  for  the 
fabrication  and  erection  of  the  three  6oo-ft.  towers  for  the 
proposed  Darien  radio  station  at  Caimito,  has  let  a  sub- 
contract to  tlie  Central  American  Construction  Company, 
of  Colon,  to  do  the  work  of  erection.  I'orces  of  the  quar- 
termaster's department  of  the  Isthmian  Canal  Commission 
;ire  engaged  in  the  preliminary  work  of  erecting  the  foun- 
dation piers  of  concrete  for  the  towers. 

Special  Cable  Block  Being  Furnished. — A  special  form  of 
porcelain  cable  block,  fitted  with  the  Fahnestock  quick 
ronnection  spring  clips,  is  being  made  for  the  Western 
Union  Telegraph  Company  by  the  Fahnestock  Electric 
Company,  of  129  Patchen  Avenue,  Brooklyn.  N.  Y.  The 
blocks  are  hollow  and  are  fitted  with  clips  for  about  a 
dozen  leads.  They  are  intended  for  use  in  locations  where, 
For  purposes  of  testing  or  other  reasons,  frequent  changes 
in  the  cable  connections  are  necessary.  Aside  from  this 
work  the  company  is  experiencing  the  slight  falling  off 
n  l)iisiness  usually  encountered  at  this  season. 

Belgian  Agents  for  American  Manufacturers  of  Engineer- 
ing Equipment. — The  .\ssociation  Technique,  of  88  Rue  de 
la  Montague.  Brussels,  Belgium,  lias  been  organized  re- 
:ently  for  the  purpose  of  representing  in  Belgium  and  other 
parts  of  Europe  the  American  manufacturers  of  machinery, 
ippliances  and  materials  for  use  in  connection  with  rail- 
roads, public  utilities,  mines  and  other  similar  service.  This 
:oncern  will  be  prepared  to  represent  firms  manufacturing 
tramway  track  materials  and  allied  lines.  The  association 
lias  very  high  personal  recommendation  and  will  be  glad 
to  hear  directly  from  any  .'\merican  manufacturer  in  the 
ibove  fields.     Correspondence  may  be  carried  on  in  English. 

Pioneer  Electric  Locomotives  in  Alaska. — What  are 
said  to  be  the  first  electric  locomotives  ever  used  in 
Alaska  were  placed  in  service  within  the  past  few  months 
For  mining  operations  by  the  Alaska  Treadwell  Gold  Mining 
Company  at  Treadwell.  The  mine  is  an  immense  low-grade- 
nre  property  equipped  with  two  mills,  having  an  equipment 
i^f  540  stamps,  power  plants,  foundry,  cyanide  plant,  machine 
shop,  sawmill  and  central  hoisting  and  crushing  plant,  prai'- 
tically  all  of  which  are  either  operated  by  electric  motor  or 
being  equipped  for  electric  drive.  The  two  initial  6-ton.  500- 
I'olt,  direct-current  locomotives  were  manufactured  by  the 
General  Electric  Company  and  are  of  the  standard  outside- 
Frame  type,  in  which  the  side  frames  are  placed  outside 
of  the  wheels. 

Motorcycle  Accessories  Shown. — In  view  of  the  proba- 
bility that  the  cycle  car  is  soon  to  enjoy  a  larger  popularity. 
it  is  of  interest  to  note  the  progress  that  has  been  made 
toward  adapting  electric  lighting  and  accessory  equipment 
to  the  special  demands  on  the  smaller  types  of  self-propelled 
I'ehicles.  .At  the  National  Motorcycle,  Bicycle  and  Acces- 
sory Show-  in  Chicago,  during  the  past  week,  there  were 
shown  a  number  of  electrical  equipments  for  lighting,  igni- 
tion and  horn  operation  on  motorcycles.  The  Rex  Battery 
Company,  of  Chicago,  showed  a  lighting  system  consisting 


of  a  6-volt  generator  with  self-contained  regulator  and  bat- 
tery cut-out  and  a  6-volt  storage  battery,  with  switch,  fix- 
tures, head-lamp  and  tail-lamp.  In  operation  the  battery 
furnishes  energy  for  the  lamps  when  the  motorcycle  is 
standing  still  or  when  running  at  low  speed.  As  the  speed 
increases  the  generator  furnishes  an  increasing  part  of  the 
required  energy  until  at  15  miles  per  hour  the  dynamo  fur- 
nishes enough  electricity  to  light  both  lamps. 

Drawback  Allowances  Made  Under  the  New  Tariff  Law. 
—  In  many  cases,  particularly  in  the  machinery  and  allied 
industries,  products  made  in  this  countr\-  contain  parts  or 
accessories  of  foreign  manufacture,  which  have  to  be  im- 
ported for  this  service.  A  good  many  of  these  products 
enjoy  a  large  foreign  sale  and  in  order  to  avoid  the  injustice 
of  making  the  builders  pay  duty  on  the  parts  which  are  im- 
ported for  assembly  and  then  sent  out  to  the  foreign  mar- 
ket, there  is  provision  in  the  tariff  law  for  the  payment  by 
the  government  of  drawback  allowances  mi  such  parts  at 
the  time  of  export,  .\mong  the  concerns  which  have  re- 
cently taken  advantage  of  this  allowance  are  the  Remy 
Filectric  Company,  of  Anderson,  Ind.,  which  uses  imported 
hall  bearings  in  its  electric  starting,  lighting  and  ignition 
apparatus  for  automobiles,  and  the  Timken-Detroit  Axle 
Company,  of  Lansing.  Mich.,  which  uses  imported  worm 
gearing  as  part  of  its  axle-drive   equipment. 

Gas-Engine-Driven  Generators  for  an  Industrial  Plant. — 
Barnhart  Brothers  &  Spindler,  a  branch  of  tlie  .American 
Type  Founders'  Company,  are  building  a  large  and  modern 
plant  in  Chicago,  into  which  they  expect  to  move  shortly 
after  the  first  of  the  year.  In  their  present  factory  motor 
drive  is  used  throughout,  and  its  success  there  has  been 
sufficiently  apparent  to  warrant  its  use  in  their  new  factory. 
Here,  however,  there  will  be  installed  also  a  complete  iso- 
lated power  plant,  which  is  to  be  furnished  by  the  Alberger 
Gas  Engine  Company,  of  Buffalo,  N.  Y.  The  generating 
equipment  to  be  installed  will  include  one  7S-kw  and  one 
150-kw  .'\lberger  gas-engine-driven  set  and  one  75-kw  elec- 
tric welding  set.  An  electrically  operated  coal-handling 
system  is  to  be  installed  also.  The  gas  engines  used  in  this 
installation  will  be  duplicates  in  many  respects  and  ar- 
ranged so  that  parts  are  to  a  large  extent  interchangeable. 
They  will  have  a  substantial  overload  capacity  in  addition 
to  the  ratings  mentioned.  The  Alberger  Gas  Engine  Com- 
pany reports  the  sale  of  gas  engines  of  50-hp  rating  and 
above,   aggregating   1415   hp. 

Edison  Storage  Battery  Company's  New  Factory  Almost 
Completed. — The  new  plant  of  the  Edison  Storage  Battery 
Company  at  Orange,  N.  J.,  is  practically  completed  and 
awaits  only  the  installation  of  machinery  in  order  to  start 
making  this  product  on  the  enlarged  scale  made  necessary 
by  the  rapid  development  of  storage-battery  applications  in 
electric  trucks  and  pleasure  cars,  street-railway  cars,  train 
lighting,  wireless  telegraphy,  railway,  police  and  fire  signal- 
ing, farm  lighting  and  other  similar  uses.  Owing  to  the 
facts  that  a  modification  of  the  present  alkaline  nickel-iron 
battery  will  shortly  be  put  on  the  market  by  this  company 
and  that  pending  the  arrival  of  new  machinery  more  than 
100  of  its  employees  were  recently  laid  off,  temporarily,  a 
rumor  was  spread  to  the  effect  that  a  large  part  of  the 
producing  force  had  been  dropped  and  that  the  new  type 
of  battery  was  to  displace  the  present  type.  R.  A.  Bach- 
man,  vice-president  and  general  manager  of  the  company, 
has  issued  a  denial  to  this  rumor,  stating  that  by  the  latter 
part  of  December  all  new  machinery  will  be  installed,  the 
present  machinery  rearranged  in  the  new  plant  and  2000 
new  emplo3'ees  added  to  the  production  force.  He  says  that 
the  present  type  of  battery  is  to  be  put  out  right  along  and 
announces  that  Lord  &  Taylor,  in  providing  for  the  electric 


io8o 


ELECTRICAL    WORLD 


Vol.  62,  No.  ^1 


delivery  wagon  fleet  for  tlieir  new  store,  have  followed  the 
lead  of  R.  H.  Macy  &  Company,  Hearn,  Loeser,  Abraham  & 
Straus  and  other  large  department  stores  in  New  York, 
by  standardizing  on  Edison  batteries. 

Chicago  Seeking  Private  Capital  for  Subway  Construction. 
— The  City  Council  of  Chicago,  111.,  has  authorized  an  ad- 
vertisement for  proposals  to  construct  a  comprehensive 
system  of  passenger  subways  within  the  city  limits  that 
will  be  operated  independently  of  existing  surface  and  ele- 
vated transportation  lines  and  that  will  ultimately  be 
municipally  owned,  through  the  amortization  of  the  con- 
struction debt  out  of  earnings.  This  ordinance  specifies 
certain  routes  appro-ximating  57  miles  in  length,  with  about 
13s  miles  of  single  track,  .for  which  the  construction  esti- 
mates approximate  $06,000,000  for  subway  construction  and 
$34,000,000  for  equipment.  In  case  any  bid  on  this  work  is 
found  acceptable,  it  is  planned  to  incorporate  it  in  detail 
in  a  second  ordinance  and  submit  this,  together  with  two 
alternative  plans,  involving  municipal  construction  and  fur- 
nishing temporary  relief  in  a  limited  section  of  the  city, 
for  a  referendum  vote  at  the  municipal  elections  in  April, 
1914. 

York  Manufacturing  Company's  Sales  Increase. — In  the 
Nov.  8  issue  of  the  Electrical  ll'orld  the  statement  was  made 
that  the  sales  of  refrigerating  macliines  by  the  York  Manu- 
facturing Company  during  October  had  fallen  of?  about 
SO  per  cent  from  the  September  figures.  Information  comes 
from  that  concern  to  the  effect  that  this  decrease  was  in 
the  capacity  of  the  machines  installed  during  the  period 
stated  and  that  sales  showed  an  increase  of  about  the  same 
proportion  during  that  period.  The  peculiar  relation  exist- 
ing between  the  company's  sales  and  its  installations  is 
explained  in  the  following  abstract  from  a  recent  communi- 
cation: "Our  installations  are  heaviest  during  the  summer 
months  when  sales  are  the  lightest.  Beginning  with  Octo- 
ber, installations  drop  off  and  sales  begin  to  increase.  As 
a  matter  of  fact,  our  sales  for  the  month  of  October  showed 
an  increase  over  September  of  50  per  cent  in  the  number 
of  machines  and  an  increase  of  over  125  per  cent  in  the 
tonnage  represented  by  these  machines." 

Electric  Truck  Manufacture  in  Receiver's  Hands. — Credit- 
ors of  the  Atlantic  Vehicle  Company,  of  New  York,  recently 
filed  an  involuntary  petition  in  bankruptcy  against  that 
companj',  and  A.  P.  Osborn,  of  14  Wall  Street,  New  York, 
and  H.  L.  Davisson,  of  the  Edison  Storage  Battery  Com- 
pany, Orange,  N.  J.,  have  been  appointed  receivers.  This 
action  was  taken  owing  to  the  inability  of  the  company 
to  secure  sufficient  working  capital  to  warrant  its  con- 
tinuance in  business  at  the  present  time.  The  liabilities  of 
the  company  approximate  $132,000,  and  it  has  nominal 
assets  of  about  $110,000.  The  company  has  a  number  of 
partly  built  trucks  on  hand,  and  these  the  receivers  propose 
to  complete.  They  also  propose  to  liquidate  part  of  the 
assets  of  the  company  by  the  sale  of  Atlantic  trucks,  a 
number  of  which  are  now  completed  and  ready  for  delivery. 
It  is  hoped  that  a  reorganization  of  this  company  may  be 
effected  and  that  its  business  will  be  continued  in  a  short 
time.  The  Atlantic  electric  truck  has  made  an  excellent 
trade  record,  and  its  users  number  some  of  the  important 
breweries  and  express  companies  and  other  users  of  com- 
mercial vehicles. 

Electricity  in  Large  Demand  in  the  Pittsburgh  Coal 
Fields. — A  considerable  increase  in  the  demand  for  electric 
service  is  being  experienced  in  the  coal  region  around  Pitts- 
burgh, Pa.  For  the  week  ended  Nov.  i  the  gain  in  motor- 
service  business  of  the  West  Penn  Traction  &  Water 
Power  Company  and  its  subsidiaries  was  798  hp,  and  in  addi- 
tion to  this  there  has  been  noticed  a  gain  in  the  lighting  and 
traction  demand.  Among  the  coal-mining  companies  which 
are  finding  electricity  useful  in  their  operations  are  the 
Pittsburgh  Coal  Company,  which  has  450  hp  in  motors  at 
its  Midland  No.  I  mine  and  is  planning  for  the  electrification 
of  a  number  of  its  other  properties;  the  Pittsburgh-Buffalo 
Coal  Company,  which  is  said  to  anticipate  the  installation 
of  1500  hp  in  motors  shortly;  the  Logansport  Coal  Com- 
pany, with  150  hp,  and  the  Meadowlands  Coal  Company, 
which  plans  to  add  450  hp  for  operation  of  fans  and  hoists. 
In  the  new  plant  of  the  Latrobe  Electric  Steel  Company 
the  energy  for  operating  the  electric  furnace  is  furnished 
by  the  West  Penn  company.     In  order  to  take  care  of  this 


large  amount  of  new  business  the  latter  company  is  nnw 
installing  a  new  generator  at  its  central  station  near  Ci  1.- 
nellsville.  Pa.,  and  is  rushing  the  work  on  its  Cheat  Ri 
hydroelectric  development. 

Electricity  Used  in  Zinc  Mines. — The  Interstate  Lighi  oi 
Power  Company,  one  of  the  subsidiaries  of  the  Consumers' 
Power   Company,  serves  a   large  part  of  the  southwestern 
Wisconsin    zinc-mining    fields    with    electric    power.     Since 
H.  M.   Byllesby  &  Company  took  over  this  property,  late 
in   1910,  the  connected  load  has  increased  81  per  cent,  and 
the  energy  output  has  increased  to  more  than  225,000  kw-hr. 
per  week.    A  large  part  of  the  electrical  output  is  consumed 
in  the  zinc  mines  and  reduction  plants,  the  hilly  character 
of  the   country   and   the   isolated   location   of  many   of  the 
mines   rendering   central-station    electric   power   highly   de- 
sirable to  the  zinc-mining  industry.     Prior  to  acquiring  the 
property   Byllesby   &   Company   had   acted   in   the   capacity 
of  consulting  engineers   for   the   previous  owners  and   had  ' 
designed  and  constructed  a  modern  steam  power  station  of' 
2750  kw  rating.    The  growth  of  the  business  made  it  neces- ' 
sary  in  191 1  nearly  to  double  the  station  rating  by  the  addi- • 
tion  of  a  2000-kw  turbine  unit.    There  arc  now  103  miles  of 
transmission   lines   serving  the  district,  which   includes  the 
cities  of  Galena,  111.,  and  Platteville,  Shullsburg,  Darlington, 
Cuba  City,  Benton  and  Hazel  Green,  Wis.    The  population 
of  these  communities  shows  only  a  small  growth,  but  recent 
prospecting  has  developed  a  number  of  new  and  large  ore 
bodies   and   the   outlook   for   additional   business   from   this- 
source  is  good.  i 

Electrical  Equipment  of  Gasoline  Automobiles. — The  three 
papers  under  this  head  delivered  before  the  American  In-1 
stitute  of  Electrical  Engineers  in  New  York  on  Nov.  14  are 
significant  in  more  than  their  actual  contents.  While  many  i 
people  are  absolutely  sure  of  the  superiority  of  the  electric 
vehicle  over  the  gasoline  car,  there  is  generally  speaking  no' 
such  conviction.  The  gasoline  automobile  has  many  advo-' 
cates,  both  for  commercial  and  for  pleasure  use,  who  take 
no  stock  at  all  in  electric  drive.  However,  it  is  very  evidenti 
that  the  use  of  electrical  equipment  for  starting  and  lighting 
and  the  operation  of  automobile  accessories  has  come  toi 
stay  and  has  standing  with  the  strongest  advocates  of' 
gasoline-engine  drive.  And  the  applications  of  electricity 
on  gasoline-driven  machines  are  growing  continually,  some 
of  the  latest  being  electrically  operated  horns,  electric  gear- 
shifters  and  electromagnetic  brakes  and  clutches.  There 
seems  to  be  a  wide  diflference  of  opinion  as  to  the  proper 
means  for  supplying  this  service,  but  trial  will  eliminate  the^ 
inadequate  and  impracticable  in  a  comparatively  short  time 
with  so  many  investigators  in  the  field.  The  question  that 
seems  very  pertinent,  however,  in  view  of  these  tendencies, 
is  whether  or  not  it  is  economical  to  install  this  auxiliary 
electrical  equipment  and  still  continue  to  use  the  gasoline-i 
engine  drive,  when  the  whole  operation,  including  drive  and 
accessories,  can  be  handled  with  greater  reliability  and: 
simplicity  by  electricity  alone. 


NEW  YORE  UETAL  MARKET  PRICES 

, Nov.   II ,  , 

Bid.  .Asked. 

Selling  Prices  Selling  Prices 

£        s       d  £        s       d 

London,  standard,  spot* 68        7       6  69      10       0 

Prime  Lake   16.00      to  16.25  

Electrolytic     15.75           15.25      to  1S.J7>! 

Casting     15.50           15.00      to  15.12X 

Copper   wire   base    17.00           16.37^5  to  16.50   , 

Lead     ■4.35  4.35 

Nickel     40.00      to  45.00  40.00      to  45.00 

Sheet  zinc,  f.o.b.  smelter 7.50  7.50 

Spelter,  spot    5.30      to    5.40  5.30      to    S.3S 

Tm.    spot 39.15      to  39.35  40.05      to  40.SO  i 

.\l\iminum: 

Prompt    delivery    19.50      to  19.75  I9.37K  to  I9.6JJ( 

Future     19.25      to  19.50  19.00      to  19.50  ' 


Heavy   copper   and   wire 

Brass,  heavy    

Brass,     light     

Lead,    heavy    

Zinc,    scrap    


•OLD  METALS 


14.50 
9.50 
8.25 
4.20 
4.375^ 


14.00 
9.00 
8.25 
4.20 

4.37' 


•COPPER  EXPORTS 


Total  tons  to  Nov.  18 

"From  daily  transactions  on  the  New  York  Metal  Exchange. 
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I  Corporate  and  Financial 

Bond  Issue  by  the  Hornell  Electric  Company. — Authori- 
zation has  been  secured  by  the  Hornell  (.N.  Y.)  Electric 
Company,  from  the  Public  Service  Commission,  for  the 
execution  of  a  mortgage  to  the  Colonial  Trust  Company 
to  secure  $400,000  of  first  and  refunding  5  per  cent  bonds. 
It  is  planned  to  issue  $150,000  of  these  bonds  shortly,  ex- 
changing $85,000  of  them  for  the  first  mortgage  bonds  of 
the  company  and  using  the  proceeds  from  the  sale  of  the 
others   to   discharge  current   liabilities. 

People's  Gas  Company  Increases  Capital  Stock. — By  a 
vote  of  the  stockholders  the  People's  Gas  Light  &  Coke 
Company,  Chicago,  has  increased  its  capital  stock  from 
!$35.ooo,ooo  to  $50,000,000.  The  present  stockholders  have 
the  privilege  of  purchasing  new  stock  in  an  amount  equal 
to  10  per  cent  of  their  present  holdings.  The  stockholders 
also  authorized  a  new  refunding  mortgage.  This  is  an 
open  mortgage  and  will  take  care  of  all  underlying  liens 
and  future  needs  of  the  company  for  construction  and 
betterments.  No  amount  is  specialized  in  the  mortgage. 
Samuel  InsuU  is  the  president  of  the  board  of  directors  of 
the  People's  Gas  Light  &  Coke   Company. 

Scope  of  Middle  West  Utilities  Company. — The  Middle 
West  Utilities  Company,  of  Chicago,  now  controls  public- 
Utility  properties  in  eleven  states.  The  principal  subsidiary 
companies  are  the  Twin  State  Gas  &  Electric  Company, 
operating  in  Maine,  New  Hampshire,  Vermont  and  New 
York;  Kentucky  Utilities  Company.  Marquette  County  Gas 
&  Electric  Company  and  Constantine  Hydraulic  Company, 
Michigan;  Interstate  Public  Service  Company,  Indiana; 
United  Gas  &  Electric  Company  and  other  properties  in 
and  near  New  Albany,  Ind.;  Illinois  Northern  Utilities 
Company;  Tri-County  Light  &  Power  Company,  Illinois; 
Central  Illinois  Utilities  Company;  Central  Illinois  Public 
I  Service  Company;  Missouri  Gas  &  Electric  Service  Com- 
pany, and  the  Public  Service  Company  of  Oklahoma. 
Western  Union  Telegraph  Award  Upheld. — On  Nov.  10 
\  the  United  States  Supreme  Court  handed  down  a  decision 
I  denying  the  petition  of  the  American  Telephone  &  Tele- 
graph Company  for  a  new  trial  in  the  suit  brought  against 
it  by  the  Western  Union  Telegraph  Company  in  1883.  The 
suit  was  begun  by  the  American  Speaking  Telephone  Com- 
pany to  ascertain  the  amount  owing  to  it  by  the  Bell 
system  under  an  agreement  dating  back  to  1879  and  con- 
cerning telephone  royalties.  In  1909  an  award  was  made  by 
E.  W.  Burdett,  of  $2,579,914  and  20.087  shares  of  stock  of 
Bell  subsidiaries.  This  judgment  has  been  affirmed  suc- 
cessively by  the  lower  federal  courts  and  the  United  States 
Circuit  Court  of  Appeals,  and  this  decision  of  the  Supreme 
Court  practically  closes  the  case.  Assuming  a  par  value 
for  the  stock  involved,  the  award  amounts  to  approximately 
$4,500,000. 

Mount  Whitney  Power  &  Electric  Company  Improve- 
ments.— Among  the  improvements  in  progress  on  the 
properties  of  the  Mount  Whitney  Power  &  Electric  Com- 
pany are  the  building  of  a  new  reservoir  with  a  capacity 
of  150.000,000  cu.  ft.,  the  enlargement  of  the  Lindsay  sub- 
station, the  construction  of  a  fifth  hydroelectric  plant  on 
the  Kaweah  River,  and  the  building  of  an  addition  to  the 
auxiliary  steam  plant.  The  present  capacity  of  the  com- 
pany's generating  stations,  13,000  hp,  is  large  enough  to 
handle  its  business  for  some  time,  but  an  effort  is  being 
made  to  keep  a  good  margin  for  reserve.  The  first  mort- 
gage bonds  of  the  company  can  only  be  issued,  for  the 
purpose  of  carrying  on  extensions  and  improvements,  after 
the  money  for  such  work  has  actually  been  paid  out,  and 
because  of  this  limitation  the  company  was  forced  early 
in  the  present  year  to  issue  some  one-year  notes.  As  the 
work  progresses  the  bonds  can  be  sold  and  the  proceeds 
used    for   refunding   these    notes. 

Maine  Utilities  Combined. — Announcement  has  been 
made  by  E.  W.  Clark  &  Company,  of  Philadelphia,  Pa.,  that 
the  Cumberland  County  Power  &  Light  Company,  of  Port- 
land. Maine,  has  obtained  control  of  the  York  Light 
&  Heat  Company,  which  does  an  extensive  electric  light 
and  power  business  in  Biddeford,  Saco,  Kennebunk,  Wells, 
York  Harbor  and  other  coast  towns  of  that  state.  The 
first-mentioned  utility  owns  and  controls  three  hydroelectric 


stations,  having  a  rating  which  totals  18,750  hp,  and  six 
steam  generating  plants,  aggregating  13,800  hp  in  rating. 
It  has  recently  obtained  a  five-year  contract  for  the  supply- 
ing of  electric  energy  for  light  in  the  cities  of  Portland  and 
South  Portland,  Maine.  As  soon  as  the  proposed  trans- 
mission lines  can  be  completed  it  is  stated  to  be  the  inten- 
tion of  the  Cumberland  County  Power  &  Light  Company 
to  serve  the  territory  formerly  covered  by  the  York  Light  & 
Heat  Company  from  its  own  water-power  stations,  holding 
the  steam  stations  of  the  latter  concern  in  reserve. 

United  Properties  Company  Reorganization  Planned. — A 
plan  for  the  refinancing  of  the  dozen  or  more  public  utility 
properties  controlled  by  the  United  Properties  Company 
of  California  has  been  placed  before  the  trustees  by  R.  G. 
Hanford  and  W.  H.  Tevis,  vice-presidents  and  directors 
of  the  company.  This  plan  will  call  for  the  expenditure 
of  about  $7,000,000,  as  the  company's  obligations  include 
$2,500,000  due  N.  W.  Halsey  &  Company  on  an  issue  of 
6  per  cent  short-term  notes  which  matured  in  June,  1913, 
and  $1,150,000  of  6  per  cent  collateral  trust  notes,  which 
matured  in  August  of  this  year.  In  addition  it  is  planned 
to  pay  $1,000,000  to  F.  M.  Smith  for  his  interest  in  the 
company,  as  well  as  to  pay  all  the  debts  of  the  subsidiary 
companies.  There  is  also  a  call  for  $750,000  with  which 
to  complete  the  projected  improvements  of  the  United  Light 
&  Power  Company.  The  source  from  which  these  funds 
are  to  be  obtained  has  not  been  made  public  and  is  being 
withheld  until  after  action  on  the  proposed  plan  has  been 
taken. 

Portland  Railway,  Light  &  Power  Company  Matters. — 
As  a  result  of  competitive  bidding,  the  Portland  (Ore.) 
Railway,  Light  &  Power  Company  has  secured  the  contract 
for  lighting  the  streets  of  Portland  for  three  years,  begin- 
ning Jan.  I,  1914.  With  the  io,ooo-hp  turbo-generator  set 
recently  installed,  the  company  has  a  total  generating  ca- 
pacity of  90,000  hp.  which  supplies  a  large  part  of  the 
energy  used  in  the  electric  railway,  light  and  power  lines 
in  Portland,  as  well  as  in  a  number  of  the  adjacent  towns 
of  Washington  and  Oregon.  On  Nov.  7  the  City  Commis- 
sion of  Portland  passed  an  ordinance  requiring  the  com- 
pany to  give  six  rides  for  25  cents  on  its  street-car  lines. 
This  ordinance  is  expected  to  go  into  effect  thirty  days  after 
its  passage.  The  directors  of  the  company  have  recently 
declared  a  quarterly  dividend  of  $1  per  share,  payable 
Dec.  I.  This  represents  a  reduction  of  25  cents  from  the 
previous  quarterly  declaration.  Following  the  completion 
of  the  extension  work  now  in  progress,  the  company  is 
expected  to  show  an  increase  in  net  earnings. 

Allis-Chalmers  Manufacturing  Company  Report. — The 
report  of  the  Allis-Chalmers  Manufacturing  Company  for 
the  year  Oct.  i,  1912,  to  Sept.  30,  1913,  issued  recently, 
covers  the  period  from  the  former  date  to  April  15,  1913, 
when  the  receivership  terminated,  and  the  subsequent  pe- 
riod, following  the  reorganization,  up  to  the  latter  date. 
The  fiscal  year  of  the  company  corresponds  to  the  calendar 
year,  and  hence  this  report  is  not  an  annual  one.  Since  the 
Bullock  Electric  Manufacturing  Company  is  controlled  and 
owned  largely  by  the  Allis-Chalmers  Manufacturing  Com- 
pany, this  report  includes  the  balance  sheet  of  that  concern, 
together  with  that  of  the  latter  company.  The  total  liabili- 
ties of  the  latter  company  as  of  Sept.  30,  1913,  were  $44,774,- 
012,  and  during  the  year  ended  on  that  date  the  total  sales 
amounted  to  $11,660,359,  on  which  there  was  realized  a  net 
profit  of  $601,310.  The  former  company's  liabilities  as  of 
Sept.  30,  1913,  were  $4,859,652,  and  during  the  year  covered 
by  the  report  its  total  sales  came  to  $2,597,474  and  a  net 
profit  of  $80,636  was  obtained.  On  Oct.  i,  1913,  the  un- 
filled orders  on  hand  were,  for  the  Allis-Chalmers  company 
$3,579,931  and  for  the  Bullock  company  $658,575.  According 
to  the  report,  the  volume  of  business  handled  between 
April  16  and  Aug.  i,  1913,  was  very  satisfactory,  but  since 
the  latter  date  the  volume  of  new  business  has  fallen  off  in 
connection  with  what  is  thought  to  be  a  general  slackening 
of  business  throughout  the  country.  The  manufacturing 
properties  of  both  of  the  above-mentioned  companies  are 
stated  to  be  in  excellent  condition,  and  the  several  depart- 
ments in  each  company  are  well  organized  and  working  in 
thorough  co-operation.  With  a  normal  volume  of  business 
it  is  expected  that  the  Allis-Chalmers  Manufacturing  Com- 
pany will  show  substantial  net  earnings. 
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F.  W.  Rose,  consulting  engineer,  has  moved  from  the 
Palace  Building  to  470-475  Auditorium  Building,  Minne- 
apolis. Minn. 

The  Carbo  Steel  Post  Company  announces  that  on  and 
after  Dec.  i  its  main  sales  offices  will  be  in  the  Rand-Mc- 
Nally   Building,  I'hicago,  111. 

The  Union  Metal  Manufacturing  Company,  formerly  of  30 
Churcli  Street,  has  niovcil  its  Xcw  York  office,  in  charge  of 
W.  L.  Fairchild,  to  no  West  Fortieth  Street. 

Clark  Electric  &  Manufacturing  Company. — Charles  J. 
Denipwolf  has  severed  his  connection  with  the  Clark  F.lcc- 
tric  &  Manufacturing  Company,  Xew  York  City,  and  is  now 
connected  with  the  General  Baking  Company,  30  Church 
Street,  New  York. 

The  J.  &  H.  Electric  Company,  Inc.,  of  155  Cliflford  Street. 
Providence,  R.  1..  is  doing  an  electric  repair  and  exchange 
business  in  motors  and  generators.  Its  officers  are  C.  E. 
Harmon,  president;  W.  M.  Hodges,  vice-president,  and  L.  R. 
Whitehead,   secretary   and   treasurer. 

The  Goulds  Manufacturing  Company,  of  Seneca  Falls. 
X.  Y..  has  appointed  C.  L.  Xewcomb,  Jr.,  as  its  Western 
representative  to  succeed  G.  B.  Turner.  Mr.  Xewcomb's 
headquarters  will  be  at  12  Chamber  of  Commerce,  Denver, 
Col.,  and  he  will  look  after  the  company's  interests  in  the 
Rocky  Mountain  and  X'orthwestern  territories. 

The  National  Electrical  Specialty  Company,  of  Toledo. 
Ohio,  has  appointed  H.  E.  Giflford,  Jr..  sales  manager,  with 
headquarters  in  Chicago.  Mr.  Gifford  resigned  as  Western 
representative  of  the  L.  S.  Brach  Supply  Company  to  accept 
this  position,  and  he  will  now  be  largely  interested  in  the 
marketing  of  the  "Vac-M"  lightning  arresters,  manufactured 
by  the  Ohio  firm. 

The  Star  Advertising  Company,  of  Springfield,  111.,  after 
completing  a  contract  with  the  Illinois  Traction  Company 
which  will  require  several  months,  is  planning  to  take  up 
the  manufacture  of  electrical  novelties  and  advertising 
devices.  The  headquarters  of  the  company  are  in  the  Gaiety 
Theater  Building.  Springfield.  I!!.,  and  its  president  and  gen- 
eral manager  is  H.  J.  Spurway. 


New  Industrial  Companies 

The  Missouri  Electrical  Company,  of  St.  Louis,  Mo.,  has 
l)een  chartered  with  a  capital  stock  of  $2000  to  do  a  general 
electrical  business.  The  incorporators  are  Lester  J.  Harris, 
G.  L.  Camp  and  Arthur  C.  Eckert. 

The  General  Storage  Battery  Company,  of  St.  Louis.  Mo., 
lias  been  incorporated  bj'  Joseph  Desloge.  Firniin  and  Louis 
Desloge.  The  company  is  capitalized  at  $2000  and  proposes 
to  manufacture  and  deal  in  storage  batteries. 

The  Automatic  Display  Company,  of  Chicago.  111.,  has 
Inen  incorporated  by  Charles  R.  Casler,  George  M.  Bagley 
and  Irma  Labes.  The  company  is  capitalized  at  $100,000  and 
proposes  to  sell  mechanical  and  electrical  apparatus. 

The  Nonpareil  Lock  Company,  of  Chicago,  111.,  has  been 
incorporated  with  a  cajiital  stock  of  $40,000  to  manufacture 
locks,  hardware  and  electrical  specialties.  The  incorporators 
are  Matthew  Borwick.  C.  F.  Dusnian  and  A.  B.  Cameron. 

The  Metropolitan  Appliance  Company,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $1,000  by 
George  W.  Levin,  W.  F.  Gumming  and  W.  J.  Maher.  The 
company  proposes  to  manufacture  and  sell  electrical  an<l 
mechanical   devices. 

The  International  Electric  Pump  Company  has  filed  ar- 
ticles of  incorporation  under  the  laws  of  the  State  of  Dela- 
ware. The  company  is  capitalized  at  $250,000  and  the  incor- 
porators arc  F.  D.  Buck,  G.  W.  Dillman  and  B.  M.  Grawl. 
of  Wilmington,  Del. 

The  Electric  Contractors  Company,  of  New  York.  N.  Y.. 
has  .been  chartered  with  a  capital  stock  of  $150,000  for  the 
purpose  of  doing  a  general  electrical  contracting  business. 
The  incorporators  are  C.  Metzer,  of  Brooklyn;  R.  E.  Hnbcl 
and  A.  S.  Henry,  of  New  York,  N.  Y. 


Storage  Battery  Locomotives. — 'Storage  Battery  Loco- 
motives for  Mine  and  Industrial  Haulage"  is  the  title  of  a 
booklet  of  the  Electric  Storage  Battery  Company  describing 
the  application  of  its  product  to  service  of  that  nature. 

Wiring  Devices. — A  large  post  card  is  being  mailed  by 
the  Metallic  Seamless  Tube  Company,  Ltd.,  Meta  House, 
Corporation  Street,  Birmingham,  England,  reminding  con- 
tractors of  its  "metallic"  accessories,  such  as  ceiling  rosettes, 
cut-outs,  wall  plugs,  wire,  fittings,  brackets  and  other  mate- 
rial. 

Lighting  the  Home. — .\n  attractive  booklet  recently  issued 
by  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  tells  in  an 
entertaining  manner  about  "A  Delightful  Way  to  Light 
Your  Home."  The  illustrations  are  very  pleasing  and  are 
a  fitting  accompaniment  to  the  text.  Reference  is  made  to 
the  beauty,  efficiency  and  convenience  of  Hubbell  pull 
sockets  on  lamps  all  over  the  home. 

Porcelain  Fixtures. — A  leaflet  containing  on  one  side  illus- 
trations of  its  white  porcelain  lighting  fixtures  and  on  tht 
other  side  prices,  sizes  and  descriptions,  has  been  issued  by 
Rush  Brothers  Company,  136  West  Lake  Street,  Cliiiago. 
111.  These  fixtures,  which  are  made  of  solid  porcelain,  are 
especially  suitable  for  rooms  with  white  woodwork,  for 
sanitary  restaurants,  hospitals,  schools  and  the  like. 

Motors. — The  compensated  type  of  polyphase  motor  is 
illustrated  and  fully  described  in  Advance  Bulletin  No.  160, 
recently  published  by  the  Bell  Electric  Motor  Company, 
Garwood,  N.  J.  It  is  claimed  for  these  motors  that  they 
will  start  their  full  load  with  about  twice  full-load  current 
without  extra  starter,  that  they  are  automatic  and  fool- 
proof and   have  a  high   power-factor  and  a  high   efficiency. 

Motor  Drive  in  Textile  Mills. — Electrically  driven  pickers 
are  the  subject  of  a  bulletin  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  Illustrations  and 
descriptions  are  given  of  four  methods  of  drive  used  for 
pickers.  Detail  views  of  the  motors  adapted  to  this  service 
and  the  method  of  mounting  them  and  a  number  of  graphic 
meter  curves  illustrating  the  load  on  this  type  of  machine 
are  shown. 

Diesel  Engines. — A  pamphlet  issued  recently  by  the  Anv 
ican  Krupp  System,  Diesel  Engine  Company,  tells  about  li 
oil-engined  ships  in  operation  and  projected  by  the  E.is 
.Asiatic  Company.  Ltd.,  and  gives  information  on  the  form;: 
tion  of  the  .American  company  to  handle  the  rights  of  t! 
German  manufacturers  in  this  country.  Mr.  J.  L.  Bog' 
is  the  engineer  of  the  company,  with  headquarters  at  i' 
Bro;iilway,  New  York. 

Telephone  Receivers. — The  "Other  Ear"  receiver,  a  devn 
said  to  intensify  the  receiving  qualities  of  any  telephone, 
made  the  subject  of  a  leaflet  recently  issued  by  the  Stroi- 
berg-Carlson  Telephone  Manufacturing  Company.  Roc' 
ester.  N.  Y.  This  receiver  is  especially  adapted  for  use 
noisy  shops  and  factories  and  for  long-distance  work.  T! 
company's  896  compact-type  magneto  telephone  is  ilhi- 
trated  and  described  in  another  leaflet. 

Isolated    Low-Voltage    Electric    Plants. — Electric    cnerpv 
for   lighting,   heating  and   motor   service   in   places   remi  ■ 
from   a   central    supply   station   is   discussed   in   a   pampli' 
recently   issued   by  the   Kewanee   Water   Supply   Compan; 
Kewanee,   111.     The  advantages  of  isolated  plants  installed 
with   Kewanee  gasoline  engines  are  clearly  described.     In- 
formation   regarding  the   different   parts   of  the  outfit  ar^ 
full   details  are   given   as  to  the   cost   of  plants  of  vario; 
ratings. 

Engineering  Data. — In  a  forty-four-page  booklet  with  the 
title  "Data  for  Electrical  Engineers,"  the  Metropolitan  En- 
gineering Company,  Forty-second  Street  Building.  New 
York,  has  assembled  much  useful  information.  A  chapter 
on  tampering  leads  logically  to  a  reference  to  the  complete 
line  of  protective  devices  manufactured  by  the  company,  of 
which  a  few  illustrations  and  brief  descriptions  are  given 
Watt-hour-meter  data,  definitions  of  electrical  units,  a  con- 
duit and  wire  diagram,  stranded  conductors,  and  incan- 
descent lamp  information — a  portion  of  the  contents — stig- 
gest  the  character  of  the  data  presented.  A  good  indcv 
would  have  increased  the  usefulness  of  the  pamphlet. 
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Personal  Mention 

Mr.  Arthur  Brown  has  been  made  manager  for  the  Cen- 
tral Ilhnois  Public  Service  Company  at  Edinburg,  111. 

Mr.  A.  L.  Utz  has  succeeded  Mr.  M.  C.  Hunter  as  superin- 
tendent of  the  municipal  electric-lighting  plant  at  St.  Joseph, 
Mo. 

Dr.  Alexander  Graham  Bell  has  been  awarded  the  gold 
;Tnedal  of  the  Royal  Society  of  England  in  recognition  of 
his  inventions,  notably  that  of  the  telephone. 

Mr.  E.  S.  Fletcher,  manager  of  the  Temple  property  of 
the  Te.xas  Power  &  Light  Company,  has  been  appointed  dis- 
trict superintendent  with  headquarters  at  Temple. 

Mr.  A'.  R.  Norman  has  been  appointed  manager  of  the 
Eugene  (Ore.)  branch  of  the  Oregon  Power  Company. 
Mr.  Norman  was  formerly  manager  of  a  group  of  utilities 
in   Illinois. 

Mr.  L.  J.  Hannah,  manager  of  the  new-business  depart- 
ment of  the  Louisville  (.Ky.)  Gas  &  Electric  Company,  has 
resigned  to  become  connected  with  a  local  mercantile  firm 
which,  it  is  understood,  will  be  headed  by  Col.  Robert  E. 
Hughes,  former  president  of  the  Kentucky  Electric  Com- 
pany. 

Mr.  Herbert  L.  Harries  has  resigned  his  position  as  assist 
ant  general  manager  of  the  Louisville  Gas  &  Electric  Com- 
pany to  become  connected  with  another  Byllesby  property. 
Mr.  Harries  was  assistant  to  the  president  of  the  Louisvillf 
Lighting  Company  until  its  consolidation  with  the  other 
gas  and  electric  companies  of  the  city,  when  he  was  made 
assistant  general  manager. 

Mr.  Philip  S.  Dodd,  who  has  been  manager  of  the 
Eleclrical  Kci  ii-zc.  director  of  publicity  of  the  National  Elec- 
tric Lamp  Association,  secretary  of  the  Commercial 
Section  of  the  National  Electric  Light  .Association,  and 
one  of  the  organizers  and  recently  secretary-treasurer  of 
the  Society  for  Electrical  Development,  has  allied  himself 
with  the  Tucker  .'\gency.  Inc.,  advertising  agent,  of  New 
York    City. 

Mr.  Allan  G.  Armstrong  has  resigned  as  general  auditor 
for  W.  S.  Barstow  &  Company,  Inc.,  New  York  City,  man- 
agers for  the  General  Gas  &  Electric  Company  and  tlic 
Eastern  Power  &  Light  Corporation,  to  head  an  auditing 
company  which  will  specialize  in  accounting  for  public- 
utility  corporations.  Mr.  Armstrong  has  been  connected 
with  electric  railways,  gas  and  electric-light  corporations 
for  the  last  fifteen  years. 

Mr.  W.  R.  W.  Griffin,  former  manager  of  the  Tri-State 
Railway  &  Electric  Company,  East  Liverpool,  Ohio,  has 
heen  appointed  general  manager  of  the  following  prop- 
erties, with  offices  in  the  Potters  Savings  &  Loan  Building, 
East  Liverpool:  Beaver  County  Light  Company,  Steuben- 
ville;  Midland  Electric  Light  &  Power  Company;  Wells- 
Isurg  Electric  Light,  Heat  &  Power  Company;  Wellsburg 
&  Weirton  Railway,  and  the  Hancock  County  Electric 
Company. 

Mr.  Edward  N.  Hurley,  president  of  the  Hurley  Machine 
Company,  Chicago,  is  chairman  of  a  committee  of  the 
Illinois  Manufacturers'  Association  which  is  arranging  .i 
"foreign-trade  cruise."  A  party  of  members  of  the  associa- 
tion will  sail  from  New  York  on  Feb.  7  for  Buenos  Aires 
and  will  visit  other -South  American  trade  centers.  Mr. 
Hurley  was  recently  appointed  by  Governor  Dunne  a  dele- 
gate from  Illinois  to  the  National  Conservation  Congress 
311  Washington  during  the  present  week. 

Mr.  C.  Peter  Clark  has  been  appointed  chief  of  the  rate 
and  tariff  bureau  of  the  Massachusetts  Public  Service  Com- 
mission, with  headquarters  at  Boston.  Mr.  Clark  is  a  son 
of  the  late  Charles  P.  Clark,  former  president  of  the  New 
York,  New  Haven  &  Hartford  Railroad,  and  is  a  native 
of  Jamaica  Plain,  Mass.  He  has  had  a  varied  railroad  ex- 
perience, including  service  as  general  freight  agent  of  the 
Old  Colony  Railroad  and  Fall  River  Line,  general  manager 
of  the  New  York  &  New  England  Railroad  and  superin- 
tendent of  the  eastern  division  of  the  New  York,  New 
Haven  &  Hartford  Railroad.  Ten  years  ago  he  was  ap- 
pointed second  vice-president  and  general  manager  of  the 
Buflfalo  &  Susquehanna  Railroad  and  has  since  made  his 
headquarters  in   Buflfalo. 


Mr.  Hugh  McCioskey  has  resigned  as  president  of  the 
New  Orleans  {La.t  Railway  &  Light  Company  and  has 
been  elected  cliairman  of  the  board  of  directors  of  the 
company  and  president  of  the  American  Cities  Cotiipany, 
the  common  stock  of  which  has  been  acquired  by  the 
United  Gas  &  Electric  Corporation.  He  will  assume  his 
new  office  Dec.  i.  Mr.  McCioskey  first  became  identified 
with  electric  work  in  New  Orleans  in  1893  as  a  member  of 
the  board  of  directors  of  one  of  the  subsidiary  companies 
of  the  New  Orleans  Railway  &  Light  Coiiipany.  On 
l'~eb.  22,  1908,  he  was  elected  chairman  of  the  board,  and 
the  following  month  he  succeeded  Mr.  E.  C.  Foster  as 
president  of  the  company.  The  company  under  Mr.  Mc- 
Closkey's  direction  has  made  important  improvements  in 
the  railway,  electric-lighting  and  gas  departments.  Mr. 
McCloskey's  connection  with  the  New  Orleans  dock  board 
was  fraught  with  much  service  as  the  long  lines  of  wharves 
and  great  steel  sheds  in  that  city  show.  He  received  re- 
cently the  Picayune's  loving  cup  for  his  public-spirited 
efforts  in  giving  the  city  its  wharves  and  sheds.  Mr. 
McCioskey,  besides  being  so  prominently  identified  with 
the  electric  and  railway  development  in  the  South,  is  first 
vice-president  of  the  D.  H.  Holmes  department  store,  vice- 
president  of  the  Hibernia  Bank  &  Trust  Company  and  the 
Hibernia  National  Bank,  and  vice-president  of  the  Hibernia 
Insurance  Company.  He  was  the  founder  of  McCioskey 
Brothers,  one  of  the  largest  wholesale  grocery  and  produce 
firms   in   the   South. 

Mr.  A.  O.  Kuehmsted,  who  was  elected  president  of  the 
Electrical  Credit  -Association  of  Chicago  at  the  annual 
meeting  on  Nov.  14.  is  the  vice-president  of  the  Gregory 
Electric  Company  of  Chicago 
and  has  been  active  in  elec- 
trical business  circles  in  that 
lity  for  a  number  of  years. 
Mr.  Kuehmsted  was  serving 
as  vice-president  of  the  Credit 
.Vssociation  when  promoted  to 
the  presidency.  He  has  been 
connected  with  the  Gregory 
Electric  Company  since  1895 
and  handles  the  business  end 
nf  the  concern.  He  is  a  native 
of  Oshkosh,  Wis.,  and  was 
born  in  1863.  He  went  to 
school  and  obtained  his  early 
business  training  in  Oshkosh 
and  removed  to  Chicago  in 
1899  after  he  had  been  aflfil- 
iated  with  the  Gregory  com- 
pany for  several  years.  Mr.  Kuehmsted  is  an  alert,  active, 
intelligent  man  keenly  interested  in  all  forms  of  progress 
and  advancement.  He  is  a  member  of  the  Chicago  Asso- 
ciation of  Commerce,  the  Illinois  Manufacturers'  Associa- 
tion, the  Chicago  Athletic  Association,  Electric  Club  of 
Chicago,  Hinsdale  Golf  Club,  LaGrange  Country  Club  and 
other  social  and  business  organizations.  His  home  is  in 
Hinsdale,  111.,  a  suburb  of  Chicago.  He  has  read  papers 
before  several  business  organizations  and  has  contributed 
to  the  trade  press.  Last  winter  he  was  a  delegate  from 
the  Illinois  Manufacturers'  Association  to  the  convention 
of  the  National  Association  of  Commerce  at  Washin.gton. 
His  straightforward,  downright  methods  have  made  him 
popular  among  electrical  men  in   Chicago. 


Kl'EHMSTin 


Obituary 


Charles  D.  Robbins,  president  of  the  Robbins  Electric 
Company,  of  Pittsburgh,  Pa.,  died  Nov.  12  at  his  home  in 
Pittsburgh,  aged  seventy-nine.  Mr.  Robbins  was  born  in 
Philadelphia  and  went  to  Pittsburgh  twenty  years  ago.  One 
son,  Mr.  Harris  Robbins,  survives  him. 

Charles  W.  Amory,  who  died  Nov.  5  at  his  home  in 
Boston,  Mass.,  was  a  director  in  many  corporations,  in- 
cluding the  .American  Bell  Telephone  Company,  the  Ameri- 
can Telephone  &  Telegraph  Company,  the  Western  Tele- 
phone &  Telegraph  Company,  the  Western  Electric  Com- 
pany and  the  Edison  Electric  Illuminating  Company  of 
Boston. 
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New  England 

BIDDEFORD,  ME.— The  Cumberland  Counly  Pwr.  &  Lt.  Co.,  of  Port- 
land, has  secured  control  of  the  York  Pwr.  Co.,  which  furnishes  cite- 
tricity  in  Biddeford,  Saco,  Kennebunk,  Wells,  York  Harbor  and  other 
points  along  the  York  County  coast.  When  the  necessary  transmission 
lines  can  be  completed  the  company  proposes  to  supply  these  places  with 
energy  from  its  hydroelectric  plants,  using  the  slcam-powcr  plant  of  the 
York   Pwr.   Co.    for   reserve   only. 

ELLSWORTH,  MAINE.— The  Bangor  Ry.  &  EI.  Co.,  of  Ellsworth, 
expects  to  purchase  within  the  next  two  months  three  sets  of  aluminum 
lightning  arresters.      Edward   M.   Graham   is  assistant  to   president. 

GREENVILLE,  N.  H.— The  Greenville  Kl.  Ltg.  Co.  expects  to  pur- 
chase within  the  next  three  months  a  3-kw  to  5-kw  marine  set  or  a  S-kw 
to   5-kw  turbine. 

PLAISTOW,  N.  H.— The  Plaistow  El.  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase 15  transformers  and  60  meters;  also  rectifiers,  arc  lamps  and  in- 
candescent lamps  (small  amount).  The  company  purchases  energy  from 
the  Haverhill  El.  Co.,  of  Haverhill,  Mass.     E.  H.  Landman  is  president. 

SOUTH  RYEGATE,  VT.— The  Ryegate  Lt.  &  Pwr.  Co.,  of  South 
Ryegate,  expects  to  purchase  within  the  next  ten  months  auxiliary 
equipment,  including  coal  and  ash-handling  machinery,  exciters,  pumps, 
condensers,  etc.     M.  F.   Sargcant  is  president. 

ATTLEDORO,  MASS.— The  Atlleboro  Steam  &  EI.  Co.  has  applied 
to  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for  permis- 
sion to  issue  $80,000  in  additional  capital  stock,  the  proceeds  to  be  used 
to  pay  for  additions  and  improvements  now  being  made.  Edgar  Tregoning 
is  manager. 

CHELSEA.  MASS. — New  bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  .Xavy  Department,  Washington,  D.  C,  until  Nov.  29  for  an 
underground  electric  transmission  line  from  the  navy  yard,  Boston,  Mass., 
to  the  United  States  Naval  Hospital,  Chelsea,  Mass.,  a  distance  of  about 
1  mile,  according  to  Specification  No.  2000. 

SOUTH  MANCHESTER.  CONN.— Plans  are  being  considered  for  the 
installation  of  an  ornamental  street-lighting  system  in  the  business  section 
of  the  town.  The  present  plans  provide  for  132  lamp  standards  carrying 
three-lamp  clusters,  to  be  maintained  by  underground  wires.  The  South 
Manchester  Lt.,  Pwr.  &  Tramway  Co.  has  agreed  to  install  the  system, 
provided  the  town  will  enter  into  an  agreement  for  a  period  of  five  years. 
The  cost  of  the  system  is  estimated  at  $5,000. 


Middle  Atlantic 

EAST  ROCHESTER,  N.  Y.— The  Despatch  lit.,  Lt.  &  Pwr.  Co.  expects 
to  purchase  a  small  supply  of  electrical  appliances  and  suppplies,  includ- 
ing heating  and  cooking  apparatus,  vacuum  cleaners,  washing  machines, 
wiring  supplies,  etc.  For  particulars  address  the  company  at  34  Clinton 
Avenue,   Rochester.     Royal  Parkinson  is  general  manager. 

NEW  YORK.  N.  Y.— The  Public  Service  Commission  has  awarded  the 
first  construction  contract  for  a  section  of  the  Interborough  Seventh 
Avenue  subway  line  to  the  Dcgnon  Contracting  Co.,  of  New  York,  for 
$2,185,063.  The  contract  was  for  Section  3,  which  extends  under  Varick 
Street,  and  the  Seventh  Avenue  extension  from  Beach  Street  to  Commerce 
Street. 

ASHLAND,  PA. — Notice  has  been  filed  that  application  will  be  made 
to  Governor  Tener  for  a  charter  for  the  Ashland  El.  Co.  by  Charles  El- 
wood  Hanna.  Thomas  Evans,  Charles  S.  McGirr,  J.  A.  McKee  and 
William  T.  Montgomery.  The  company  proposes  to  furnish  electricity 
for  lamps,  heat  and  motors.  Frederick  M.  Leonard,  119  South  Fourth 
Street,    Philadelphia,   is   solicitor. 

ASPINWALL,  PA. — Bids  will  be  received  by  the  borough  of  Aspinwall, 
addressed  to  S.  R.  Chase,  borough  clerk,  230  First  Street,  Aspinwall,  until 
Nov.  24  for  the  following  apparatus:  Approximately  245  1-2-3-4  point 
brackets,  1000  insulators,  3750  lb.  No.  6  copper  wire,  180  fixtures  com- 
plete for  tungsten  street-lighting  system.  Further  information  may  be 
obtained  from  H.   C.  Lea,  superintendent  of  public  works. 

GIRARD,  PA. — Notice  has  been  given  that  application  will  be  made 
to  Governor  Tener  for  a  charter  for  the  Schuylkill  El.  Co.  by  Thomas 
Evans,  Charles  Elwood  Hanna,  Charles  S.  McGirr,  J.  A.  McKee  and 
William  J.  Montgomery.  The  company  proposes  to  furnish  electricity 
for  lamps,  heat  and  motors.  Frederick  M.  Leonard,  119  South  Fourth 
Street.   Philadelphia,  is  solicitor. 

NEWTOWN,  PA.— Bids  will  be  received  by  the  Hanover  Township 
School  District  until  Nov.  28  for  furnishing  and  installing  gas  and  electric- 
light  fixtures  in  the  high  school  building  at  Newtown,  in  accordance  with 
drawings  and  specifications  prepared  by  Austin  L.  Reilly,  architect,  58 
Bennett  Building.  Wilkes-Barre,  copies  of  which  may  be  obtained  upon 
application  to  the  architect. 

PITCAIRN,  PA.— The  Borough  Council  expects  to  purchase  within 
the  next  six  months  street-lighting  fixtures  for  60  series  tungsten  street 
lamps.     J.  H.  Travis  is  borough  clerk. 

SCRANTON.  PA. — Plans  are  being  prepared  by  the  Watts  Engineering 
Co.  for  the  installation  of  an  electric-light  and  power  plant  to  be  installed 
at  the  works  of  the  Eureka  Pwr.  Co..  of  Scranton. 


HARRISON,  N.  J.— The  Hyatt  Roller  Bearing  Co.  is  building  a  new 
power  station  for  its  manufacturing  plant  on  Somerset  Street. 

JERSEY  CITY,  N.  J.— Bids  will  be  received  by  the  Board  of  Educ«- 
tion  (committee  on  new  Khool  No.  24)  until  Dec.  4  for  the  constructioD 
of  a  school  building,  to  be  located  on  Virginia  Avenue,  near  West  Side 
Avenue,  including  complete  electrical  work,  heating  and  ventilating  apjia* 
ratus.     John  T.  Rowland,  98  Sip  Avenue,  is  supervising  architect. 

PATERSON,  N.  J.— The  Society  for  the  Establishment  of  Useful 
Manufactures  is  contemplating  the  erection  of  a  large  steam  generating 
plant  in  connection  with  the  hydroelectric  station  it  is  now  building  at 
Passaic  Falls,  to  be  used  as  auxiliary  to  same.  John  W.  Cooke,  of 
Passaic,  is  hydraulic  engineer. 

TRENTON.  N.  J.— Contract  has  been  awarded  by  the  Pub.  Scr.  El.  Co. 
for  the  construction  of  a  new  substation  on  Olden  Avenue  to  serve  the  East 
Trenton  district,  to  cost  about  $12,000. 

BALTIMORE,  MD.— Bids  will  be  received  at  the  office  of  the  light 
house  inspector,  Baltimore,  Md..  until  Dec.  1,  for  furnishing  storage  bat- 
teries and  charging  panel.  Blank  proposals  and  particulars  may  be  ob- 
tained by  addressing  the  lighthouse  inspector,  Baltimore,  Md. 

BEAVER  HOLE,  VV.  VA.— The  West  Virginia  Devel.  Co.  is  reported 
to  be  contemplating  a  hydroelectric  power  development  on  the  Cheat 
River  at  Beaver  Hole,  located  about  13  miles  from  the  Penrisylvania 
State  line.  The  present  plans  provide  for  the  construction  of  a  dam 
about  1200  ft.  long  and  100  ft.  high,  power  house  to  be  built  In  and 
forming  part  of  the  proposed  dam.  It  is  estimated  that  5<£,000  hp  can 
be  developed  which  will  be  distributed  in  West  Virginia  and  south- 
western Pennsylvania.  No  definite  plans  have  been  made  for  beginning 
construction  work.  F.  VV.  Schneidenhelm,  S03  Bank  for  Savings  Build- 
ing.  Pittsburgh,  J*a.,  is  chief  engineer,     Beaver  Hole  has  not  a  post  office. 

COEBURN,  VA. — The  Coeburn  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  three  months  one  Va-kw.  two  1-kw  and  one  5-kw  trans- 
former and  about  35  poles,  six  S-amp  meters  and  2000  ft.  No.  10  copper 
wire  and  5000  ft.  No.  14  copper  wire.     Claude  H.  Cox  is  manager. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
chief  signal  officer,  War  Department.  Washington,  D.  C,  until  Nov,  29  for 
furnishing  one  common-battery  lamp  line,  three-position  switchboard, 
(total  capacity,  600  common-battery  lines,  40  magneto  lines  and  45  cord 
circuits),  completely  wired,  but  only  equipped  for  400  common-battery 
lines,  38  magneto  lines,  and  30  cord  circuits,  under  Proposal  No.  681. 
Further  information  may  be  obtained  upon  application  to  Major  W.  L 
Clark,   disbursing  clerk. 


North  Central 

BAY  VIEW,  MICH.— The  Bay  View  Camp  Ground  Association,  clcc 
trie-light  department,  expects  to  connect  50  to  75  cottages  next  seasoo' 
and  will  purchase  meters  for  same,  and  probably  about  25,000  ft.  ol 
wire;  also  necessary  pins,  insulators,  etc.  Electricity  for  operating  tbti 
system  is  purchased  from  the  Petosky  municipal  electric  plant.  Lutheij 
C.   Mason   is  superintendent.  ' 

BLISSFIELD,   MICH.— The  Uxpayers  voted   against   a  bond   isst: 
$16,000    for   repairs  and   extensions   to   the   municipal    elcctric-light   ; 
which   probably    means    the   abandonment   of    municipal    ownership   ot 
plant.     The  Citizens*  Lt.  &  Pwr.  Co.,  of  Adrian,  has  offered  to  purchaM 
the  local  plant  and  furnish  electricity  for  lamps  and  motors,  giving  a  24- 
hour  service.  i 

G.VYLORD,  MICH.— The  Saginaw  Wood  Products  Co..  it  is  reported 
will  remove  its  machinery  to  this  city  and  later  will  install  equipment  fol 
a  power  plant.  Work  will  begin  at  once  on  the  erection  of  a  temporarj 
building  for  power  plant.     R.  K.  Carr  is  general  manager. 

PORT  HURON,  MICH.— Bids  will  be  received  at  the  office  of  Ih' 
supervising  architect.  Treasury  Department.  Washington.  D.  C,  unti 
Dec.  8  for  a  conduit  and  wiring  system,  extension  of  gas-piping  systeo 
and  lighting  fixtures  at  the  United  States  court  house  and  post  office  ii; 
Fort    Huron.      For  details   see   proposal   columns. 

QUINCY,  MICH.— The  Light  and  Water  Works  Department  expect 
to  install  within  tlie  next  60  days  one  10-in.  by  18-in.  by  10-in.  con 
pound  engine  directly  connected  to  a  50-kw,  two-phase,  60-cycIe.  12(K 
volt  generator  and  a  four-panel  switchboard.  George  J.  Mickle  is  supen 
intcndent. 

CINCINNATI,  OHIO.— Bids  will  be  received  at  the  office  of  t»-, 
Board  of  Hospital  Commissioners.  Burnett  .Avenue.  Cincinnati.  Ohio, 
until  Dec.  9  for  furnishing  material  and  labor  required  for  the  erectioi 
of  the  new  Tuberculosis  Sanitorium  and  additions  and  alterations  t 
porches  on  present  ward  building  No.  2,  in  Lick  Run,  Hamilton  Count) 
in  accordance  with  plans  and  specifications  prepared  for  same  and  whic 
are  on  file  in  the  office  of  Tietig  &  Lee,  architects,  716  Lyric  Buildini 
Cincinnati.  Proposals  will  be  received  separate  on  each  branch  or  an 
number  of  branches,  or  for  the  work  complete,  including  all  branchei 
Nos.  1  to  14  include  excavation,  masonry,  general  construction.  etcJ 
(15)  elevator  work;  06>  electrical  work;  (17)  plumbing  and  gas  fittini 
Bids  will  also  be  received  at  the  same  time  and  place  for  labor  aw 
materials  required  in  the  heating  and  engineering  work  in  the  nen 
Tuberculosis  Sanitorium  in  Lick  Run.  in  accordance  with  plans  to 
specifications  prepared  for  same  and  which  are  on  file  in  the  office  < 
Walter  G.  Franr.  consulting  engineer.  Union  Trust  Building,  Cincinnst 
Proposals    will    be    received    separately    on    each    branch    or    any    numbi 
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£  branches,  or  on  the  work  in  aggregate,  as  follows:  (1)  boilers, 
tokers,  smoke  connection  and  coal  cars,  tracks  and  scales;  (2)  power 
iping.  steam  transmission  lines  and  heating  systems;  (3)  covering  and 
nsulation;  (4)  temperature  regulation;  (5)  electric  transmission  system; 
.6)  refrigerating  plant;  (7)  laundry  equipment.  FMans  and  specifications 
re  also  on  file  in  the  office  of  the  Board  of  Hospital  Commissioners. 
'.  R.   Holmes  is  permanent  chairman  and  E.  L.   Kennedy   is  clerk. 

CLE\EL.AXD,  OHIO.— An  ordinance  permitting  the  Cleveland  El. 
lUg.  Co.  to  extend  its  steam-heating  system  was  passed  at  the  recent 
lection. 

j  CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  the  secre- 
:ary  to  the  director  of  public  service,  No.  204  City  Hall,  Cleveland,  until 
Oec.  4  for  boiler-feed  pumps  for  the  municipal  electric-light  plant.  W.  J. 
Springborn  is  director  of  public  senice  and  W.  H.  Kirby  is  secretary. 

CLEVELAND.  OHIO.— The  city  of  Cleveland  expects  to  erect  within 
he  next  six  months  three  substations  and  to  install  50,000  ft.  of  under- 
ground cable  in  connection  with  the  municipal  electric-light  plant;  also 
to  purchase  transformers  of  vai.ous  sizes  (about  18  01  500  kva  and  50  or 
75  of  various  sizes),  steam  turbine  exciter  set,  two  ISO-hp  induction  motors, 
one  100-hp  and  one  75-hp  induction  motor,  three  5000-kw  turbo-generators 
(contract  awarded  to  the  Allis-Chalmers  Co.)  ;  main  switching  equipment 
(Westinghouse  Co.);  six  lOOO-ho  boilers  (Stirling  and  Babcock  &  Wilcox); 
;  boiler-feed  pumps,  one  11-panel  distribution  switchboard,  two  sub- 
station switchboards  (sizes  not  yet  determined) ;  also  oil  switches,  pro- 
tective devices,  etc.  (not  yet  decided  upon);  lightning  arresters,  poles, 
insulators,  meters,  wire,  etc.,  amount  not  yet  determined.  Within  the 
next  eight  months  the  city  will  probably  purchase  tub  transformers,  prob- 
ably 10  or  IS,  and  arc  lamps,  probably  500  or  more.     F.  W.  Ballard,  Jr., 

constructing  engineer. 

HURON,  OHIO.— Within  the  next  two  months  the  Board  of  Trus- 
tees expects  to  purchase  one  110-kva  and  one  60-kva,  60-cycle,  three- 
phase,  2200-volt  generator,  with  switchboard  complete,  and  panel  for 
street-lighting;  also  either  series  direct-current  arc-lamps  and  rectifier, 
or  complete  series  tungsten  equipment.  J.  C.  Britton  is  superintendent 
of  the   municipal   electric-light   plant. 

LANCASTER,  OHIO.— The  proposal  to  issue  bonds  to  the  amount  of 
$135,000  for  the  installation  of  a  municipal  electric-light  plant  was  de- 
feated at  the  election   held  Nov  4. 

LIMA,  OHIO.— Bids  will  be  received  by  the  Board  of  County  Com- 
missioners of  Allen  County,  Court  House,  Lima,  until  Dec.  8  for  the 
necessary  wiring  at  the  Allen  County  Infirmary  to  distribute  electricity 
from  the  switchboard  to  maintain  130  lamps  at  the  main  building  and 
barn.  Bids  will  also  be  received  at  the  same  time  and  place  for  the 
installation  of  an  electric  generating  plant  at  the  County  Infirmary.  The 
equipment  is  to  include  a  prime  mover,  generator  and  storage  battery, 
with  all  necessary  accessories,  to  deliver  10  kw  at  the  switchboard,  which 
.shall  be  included  in  the  proposed  installation  at  110  volts,  the  storage 
battery  to  be  capable  of  sustaining  the  voltage  for  50  lamps  of  16  cp  for 
,  eight  hours:  also  one  2-hp  motor  and  1-hp  motor.  H.  J.  Lawlor  is  clerk 
I  of  board. 

MARIETTA,  OHIO. — The  City  Council  has  passed  an  ordinance  pro- 
viding for  an  issue  of  $2,825  in  bonds  for  improvements  to  the  municipal 
electric-lighting  system.  It  is  proposed  to  replace  the  present  arc  lamps, 
of  which  there  are  218,  with  tungsten  lamps,  using  350  lamps.  A  portion 
oi  these  will  be  placed  in  Norwood  and  Fairview  Heights.  In  the  business 
district  300-watt  lamps  will  be  used,  which  have  .already  been  purchased: 
250-watt  lamps  will  be  used  in  the  residence  section. 

MARYSVILLE,  OHIO.— The  Marysville  Lt.  &  Wtr.  Co.  expects  to 
complete  its  transmission  lines  to  Milford  Center  within  the  next  30 
days.      Mayne    Mackan    is    superintendent. 

MINERAL  CITY,  OHIO.— The  Board  of  Trustees  of  the  municipal 
electric-light  plant  expects  to  purchase  some  vacuum  cleaners.  C.  K. 
Limmer    is    superintendent. 

MOUNT  BLANCHARD,  OHIO.— A  franchise  has  been  granted  to 
Bert  L.  Marvin,  of  Findlay,  to  construct  and  operate  an  electric-light 
plant  in  Mount  Blancbard.  Mr.  Marvin  was  also  given  a  contract  for 
Street-lighting  for  a  period  of   10  years. 

NELSOXVILLE,  OHIO.— The  Hocking  Pwr.  Co.,  of  Nelsonville, 
expects  to  erect  within  the  next  two  months  3  miles  of  three-phase 
transmission   lines.     T.   C.    Hulbert   is  superintendent. 

NEW  WILMINGTON,  OHIO.— Plans  are  being  considered  for  ex- 
tension of  the  street  railway  of  the  Mahoning  &  Shenango  Valley  R.  R.  & 
Lt.  Co.  from  New  Castle  to  New  Wilmington. 

NORWALK,  OHIO. — We  are  informed  that  preliminary  steps  only 
have  been  taken  toward  the  installation  of  a  municipal  electric-light 
plant.  H.  Whitford  Jones  &  Co.,  of  Cleveland,  Ohio,  have  been  engaged 
to  take  charge  of  the  matter.  A.  W.  Carpenter  is  director  of  public 
service. 

NORWOOD,  OHIO.— The  newer  station  of  the  municipal  electric- 
Itght  plant  and  water-works  system  was  damaged  by  fire  recently,  causing 
t   loss    of    about    $50,000. 

OAK  HARBOR,  OHIO —Arrangements  are  being  made  for  the  instal- 
lation of  a  municipal  electric-light  plant,  bids  for  construction  of  which 
will  be  asked  for  about  Jan.  1,  1914.  The  plans  provide  for  a  125-hp 
steam  generating  plant  and  about  7  miles  of  distribution  lines.  George 
Champe,  Nasby  Building,  Toledo,  is  engineer.  Louis  I-.  Cartersen  is  city 
elerk. 


SALINEVILLE,  OHIO. — Within  the  next  two  months  the  Saline- 
ville  El.  Lt.,  Ht.  &  Pwr.  Co.  expecu  to  purchase  a  150-kw  to  ISO-kw, 
single-phase,  60-cycle,  1100-2200-volt  (primary  7200  volts)  alternator. 
P.    S.    Hart   is   superintendent. 

H.\RRODSBURG,  KY.— The  town  of  Harrodsburg  expects  to  pur- 
chase one  boiler  with  stokers,  one  150-kw  direct-current  generator  and 
about  20,000  lb.  of  wire  (from  0000  to  000000)  within  the  next  three 
months.     Albert   Riley   is  superintendent. 

HENDERSON,  KY.— Within  the  next  30  days  the  managers  of  the 
municipal  electric-light  plant  expects  to  install  a  400-hp  Stirling  boiler, 
Babcock  &  Wilcox  chain  grates,  a  750-kw  Westinghouse  turbine,  a 
Westinghouse  surface  condenser  and  an  electrically  driven  river  pumping 
plant  for  city  waterworks;  also  to  erect  a  225-ft.  by  11-ft.  Heine  radial 
brick  stack.  All  equipment  has  been  purchased  and  delivered.  L.  P. 
Hite    is    superintendent. 

HORSE  CAVE.  KY.— The  installation  of  an  electric-light  plant  in 
Horse  Cave  is  under  consideration.  P.  T.  Vaufchn,  it  is  reported,  is 
interested    in   the   project. 

LOUISVILLE,  KY.— The  Louisville  Gas  &  El.  Co.  has  made  arrange- 
ments to  supply  the  Louisville  S:  Southern  Indiana  Trac.  Co.,  which 
operates  a  suburban  service  out  of  Louisville  to  New  -Mbany  and  Jeffer- 
sonville,  Ind.,  with  energy  to  operate  its  cars.  This  will  require  a  service 
of  about  500  kw  until  March  I,  1914,  and  1000  kw  thereafter. 

EVANSVILLE.  IND.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C.  until  Dec.  8 
for  a  conduit  and  wiring  system  in  the  United  States  Marine  Hospital, 
Evansville,   Ind.      For   details  see   proposals   columns. 

ALEDO.  ILL.— The  Tri-County  Lt.  &  Pwr.  Co.  has  asked  the  City 
Council  for  permission  to  change  its  system  from  direct  to  alternating 
current,  and  that  the  city  cause  the  dissolution  of  an  injunction  which  it 
secured  restraining  it  from  bringing  energy  from  outside  sources  and  from 
changing  the  system  from  direct  to  alternating  current. 

CLINTON,  ILL.— The  property  of  the  Clinton  Gas  &  El.  Co.  is  re- 
ported to  have  been  purchased  by  the  McKinley  syndicate,  of  Champaign. 

ELGIN,  ILL. — New  lamps,  extensions  of  and  rearrangements  of  the 
present  lighting  systems  in  Lord's  and  Wing  Parks  will  be  made  next 
spring. 

G.-\LESBURG,  ILL. — A  resolution  has  been  introduced  in  the  City 
Council  providing  that  investigations  be  made  to  secure  an  estimate  of 
the  equipment  needed  to  enable  the  municipal  electric  plant  to  supply 
electricity  for  commercial  purposes.  The  plant  at  present  furnishes  street- 
lighting  service  only.     Alderman  Charles  Miller  is  interested  in  the  project. 

G.\LV.A,  ILL.— The  Galva  El.  Lt.  Co.,  recently  incorporated  with  a 
capital  stock  of  $150,000,  has  purchased  electric  plants  in  four  towns  and 
will  build  a  large  central  power  plant  in  Galva  to  furnish  electricity  in  the 
towns  of  Altoona,  Oneida,  Galva,  Lafayette  and  Cambridge,  III.  Equip- 
ment to  be  purchased  by  the  company  will  include  two  boilers  in  batteries 
of  one  each,  250  hp  and  300  hp  respectively;  rocking  or  self-dumping 
grates;  one  250-kva  to  300-kva,  2300-volt  generating  unit,  with  turbine 
or  belted  to  Corliss  engine,  with  switchboard  equipment;  transformers 
(standard  voltages  and  sizes);  eight  transformers  for  substations,  2300 
volts  to  13,200  volts,  25  kva  to  75  kva,  with  arresters,  switches,  fuses, 
supplying  about  30  miles  of  three-phase  pole  lines,  B.  &  S.  No.  6  bare, 
hard-drawn  wires;  poles,  cross-arms,  insulators,  anchors,  meters  (probably 
Westinghouse),  and  incandescent  lamps.  E.  L.  Brown  is  president  and 
E.  O.  Brown  is  manager  of  the  company. 

HARVEL,  ILL.— The  Village  Board  has  awarded  a  contract  to  the 
Southern  Illinois  Lt.  &  Pwr.  Co.  for  lighting  the  streets  of  the  village  for 
a  period  of  two  years. 

JACKSONVILLE,  ILL.— At  a  recent  meeting  of  the  directors  of  the 
Chamber  of  Commerce  the  report  of  Prof.  Bryant,  of  the  University 
of  Illinois,  for  the  installation  of  a  municipal  electric  plant  was  sub- 
mitted. Two  proposals  were  submitted  as  follows:  (A)  For  a  plant  with 
sufficient  output  to  maintain  180  arc  lamps  (450  watts),  90  kw;  184 
Mazda  lamps  of  100  cp,  18.4  kw;  544  Mazda  lamps  of  60  cp,  40.8  kw, 
making  a  total  of  149.2  kw;  (B)  664  Mazda  lamps  of  100  cp.  66.4  kw; 
136  Mazda  lamps  01  60  cp,  10.2  kw,  making  a  total  of  76.6  kw.  The 
commercial  load  of  the  city,  including  that  required  for  pumping,  has 
a  maximum  of  nearly  500  kw.  The  cost  of  a  complete  distribution  sys- 
tem and  power  plant  for  street,  residence  and  commercial  lighting  is 
estimated  at  $200,000;  street-lighting  system  only  and  power  plant  to 
maintain  same  will  cost  about  $60,000.  The  Jacksonville  Ry.  &  Lt.  Co. 
has  submitted  a  new  proposal  for  street-lighting,  offering  to  install  and 
maintain  60  three-lamp  posts,  75  one-lamp  posts  and  545  one-lamp  swing 
brackets,  with  an  all-night  service,  for  the  sum  of  $15,000  per  ye'ar. 
Unless  the  company  gives  the  city  better  terms  the  Chamber  of  Commerce 
will  favor  the  proposed  bond  issue. 

KIRKL.'VND,  ILL.— The  Village  Board  has  awarded  the  Illinois  North- 
ern Utilities  Co.,  of  Chicago,  III.,  a  contract  for  street-lighting  and  for 
furnishing  electricity  to  operate  the  pumps  at  the  water-works  station  for 
a  period  of  ten  years. 

MOLINE,  ILL. — The  City  Commission  has  approved  the  plan  of  Com- 
missioner E.  L.  Eastman  to  install  111  new  tungsten  lamps  at  the  street 
corners  in  the  city. 

MOLINE,  ILL. — Improvements  will  be  made  to  the  lighting  system  of 
the    southeast    and    southwest    bluffs.      The    present    arc    lamps    will    be 
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replaced  with  110  tung*iten  lamps  without  additiuital  cobl  to  the  city. 
It  is  proposed  to  replace  the  arc  lamps  ihrougboui  the  residence  sectioiiH 
with  tungsten  lamps,  the  present  plans  providing  for  200  additional 
lamps.     Arc  lamps  will  be  u&cd  in  the  business  section. 

STKWARU,  ILL.— The  Steward  El.  Lt.  &  Wtr.  Co.  rxpects  within  the 
m-.\t  few  months  10  erect  an  SOUO-gal.  storage  tank  for  fuel  oil.  The 
company  has  recently  installed  a  new  25-hp  Fairbanks  &  Morse  engine 
and  a  25kw  generator.     C.  T.    Bcitcl   is  secretary  and  treasurer. 

STRASBURG,  ILL,— The  Central  Illinois  Public  Ser.  Co.,  of  Mattoon. 
is  negotiating  with  the  village  officials  with  a  view  of  installing  an  elec- 
trical distributing  system  in  Strasburg. 

V  E.\'  ICE,  I LL. — Extensive  improvements  will  be  made  t*  the  local 
plant  of  the  Madison  County  Lt.  &  Pwr.  Co.  (a  subsidiary  of  the  Illi- 
nois Trac.  System),  involving  an  expenditure  of  about  $75,000,  a  large 
portion  of  which  will  be  used  for  the  installation  of  an  additional  waler- 
pumping  plant.     New  equipment  will  also  be  installed  in  the  power  station. 

CORNELL.  WIS.— At  an  election  held  Nov.*  8  the  proposal  to  con- 
struct a  municipal  electric-light  plant  was  carried.  L.  G.  Arnold,  of 
Eau  Claire,  Wis.,  is  consulting  engineer.  J.  E.  McArthur  is  village 
clerk. 

NEW  LISBON,  WIS.— The  Electric  Light  and  Water  Works  Com- 
mission expects  to  purchase  within  the  next  six  months  a  transformer, 
one  meter  for  testing  purposes;  also  to  purchase  electrical  appliances  and 
supplies,  but  as  yet  cannot  give  any  definite  amount.  Theodore  Wahl 
is   superintendent. 

WITTENBERG,  WIS.— The  Wittenberg  El.  Co.  expects  to  purchase 
within  the  next  six  months  one  23-in.  waterwheel  to  operate  under  a 
20-ft.  head,  one  waterwheel  governor  for  above  wheel,  50  lightning 
arresters.  15,000  ft.  of  wire  and  wiring  supplies;  also  within  the  next 
eight  months  it  expects  to  purchase  a  number  of  small  transformers 
for  small  motors  and  also  some  small  motors,  ranging  from  1  hp  to  5 
hp.     E.   L.  Debot  is  president  and  manager. 

BREWSTER,  MINN.— At  an  election  held  recently  the  proposal  to 
install  an  electric-light  system  was  carried.  The  City  Council  is  author- 
ized to  proceed  with  the  work  and  erect  a  transmission  line  from  the 
city  of  Worthington  to  Brewster,  the  cost  not  to  exceed  $5,000. 

SHAKOPEE,  MINN.— The  distribution  lines  of  the  municipal  electric- 
light  plant  have  recently  been  changed  from  the  two-phase  to  the  three- 
phase  system.  Within  the  next  two  months  the  town  will  purchase  a 
400-gal.,  100-Ib.  pressure  centrifugal  pump,  directly  connected,  and  will 
also  complete  the  installation  of  a  scries  tungsten  lamp  street-lighting 
system.     T.  E.  Harris  is  superintendent. 

SPRING  VALLEY,  MINN.— The  Southern  Minnesota  Pwr.  Co.,  of 
Spring  Valley,  expects  to  erect  10  miles  of  13,000-volt  transmission  line 
to  Grand  Meadow,  a  distance  of  10  miles,  and  to  change  its  system  from 
direct  to  alternating  current.  Within  the  next  eight  months  the  company 
expects  to  purchase  a  small  supply  of  electrical  appliances  and  supplies. 
including  small  motors,  vacuum  cleaners,  heating  apparatus,  etc.  The 
company  is  now  installing  20  ornamental  lamp-posts  (carrying  five-lamp 
clusters)   on   Broadway.     M.  C.   Brown   is  superintendent. 

WINONA,  MINN.— The  Wisconsin  Ry.,  Lt.  ft  Pwr.  Co.  is  contem- 
plating the  construction  of  a  double  transmission  line  between  Hatfield 
and  Winona  erected  on  steel  towers.  Clement  C.  Smith,  of  Milwaukee. 
Wis.,  is  president  of  the  company. 

APPLINGTON,  lA.— C.  J.  Long,  of  Webster  City.  la.,  is  engineer  in 
charge  of  the  construction  of  the  proposed  municipal  electric-light  plant, 
work  on  which  is  already  under  way.     Henry   Busse  is  clerk. 

CEDAR  RAPIDS,  lA.— The  City  Council  has  passed  a  resolution  to  call 
an  election  on  Dec.  15  to  submit  to  the  voters  the  proposal  to  issue  $125.- 
000  in  bonds  for  the  construction  of  a  steel  and  concrete  dam  across  the 
Cedar  River  at  the  site  of  the  present  dam.  The  contract  which  the  city 
has  with  the  Iowa  Ry.  &  Lt.  Co.  provides  that  the  city  shall  build  the  dam 
and  lease  fifty-nine-sixty-fourths  of  the  water-power  to  the  company 
at  a  yearly  rental  of  10  per  cent  of  the  cost  of  the  dam.  The  contract 
Is  for  a   period  of  ten  years. 

EARLVILLE,  lA.— A  special  election  will  be  held  on  Dec.  9  to 
vote  on  the  proposal  to  issue  bonds  for  the  construction  of  a  municipal 
electric-light  plant.     William  Hunt  is  clerk. 

ELDORA,  lA.— The  Iowa  River  Lt.  &  Pwr.  Co.,  01  Eldora.  expects 
to  purchase  about  April  1,  1914,  one  waterwheel.  The  company  is 
constantly  purchasing  electrical  ppliances  and  supplies,  including  heat- 
ing and  cooking  apparatus,  vacuum  cleaners  ?nd  washing  machines. 
J.    Q.   Lundy   h   manager. 

KEOKUK,  lA.— The  Keokuk  El.  Co.  has  increased  its  capital  stock 
from   $650,000  to   $900,000. 

SHEFFIELD,  lA.—The  Sheffield  El.  Lt.  &  Pwr.  Co.  has  purchased 
one  135-kva,  2300-volt.  two-phase,  720  r.p.m.  Triumph  generator  (belted 
type)  and  expects  soon  to  purchase  12  lamp  standards  for  five-lamp 
clusters  and  armored  cable  for  same.  The  company  also  would  like 
to  receive  prices  on  one  1 '^-in,  and  one  lj^4-in.  centrifugal  pump  which 
will  prime  itself  at  12  ft.  or  13  ft.,  directly  connected  to  a  single-phase 
motor,  for  use  as  a  small  fire  engine.  C.  C.  Carhart  is  owner  and 
manager. 

MARSHFIELD,  MO.— The  Marshfield  El.  Co.  expects  to  purchase  a 
pump  and  motor  for  well  for  ice  plant;  also  50  fans  and  100  6atirons. 
John  E.  Hosmer  is  secretary  and  manager. 


S.ALEM,  MU.— The  Salem  Lt.  &  Pwr.  Co.  expects  to  purchase  with;n 
the  next  two  months  one  20-kw  to  30-kw  generator  and  &team  engine  to 
relieve  the  90-kw  machine  after  midnight;  also  20  Samp  melera.  C.  V 
Wallof  is  general  manager. 

ST.  LOUIS.  .MU.— Bids  will  be  received  at  the  office  of  the  suj  ■ 
vising  architect.  Treasury  Department,  Washington,  D.  C,  until  Dec.  . 
for  a  new  plumbing  system,  conduit  and  wiring  system  and  interior  lin- 
ing fixtures  in  the  United  States  custom  house  at  St.  Louis,  Mo.  Di-' 
tngs  and  specifications  may  be  obtained  from  the  custodian  of  buihh 
or  at  the  above  office.     O.   Wendcroth  i»  supervising  architect. 

SWEET    SPRINGS.    MO.— The    town    of    Sweet    Springs    expects 
lAirchasc  one  75-kw  generator  and  one  or  two  engines  for  the  municip;ii 
(.lectric-light  plant   within   the  next  30  days. 

BLAIR.  NEB. — At  an  election  to  be  held  Nov.  28  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-Hght  plant  will  be 
•submitted  to  the  voters.  Plans  and  estimates  have  been  prepared  by  the 
Towle  Engineering  Co..  of  Omaha,  Neb.     S.  W.  Chambers  is  city  clerk 

BRUNINO,  NEB.— The  village  of  Bruning  has  engaged  Grant 
l-'ulton,  engineers,  of  Lincoln,  to  prepare  plans  and  supervise  the  < 
><i ruction  of  an  electric-light  plant  and  water-woricg  system,  contra 
lor  which  will  be  let  about  Jan.  15.  1914.  The  cost  of  the  work  is  < 
mated  at  $16,000.     J.   J.    Brcckert  is  clerk. 

CHADROX.  NEB.— The  Chadron  El.  Lt.  &  Power  Co.  expecU  to  pur- 
chase within  the  next  six  months  some  electrical  supplies.  Kass  & 
Klingaman  are  proprietors  of  the  electric  plant. 

ARMA.  KAN.— Bids  will  be  called  for  in  about  30  days  for  the 
construction  of  an  electric-light  plant  and  water-works  system,  to  cost 
approximately    $30,000.      Albert    C.    Moore,    of   JopHn,    Mo.,    ia   engineer. 

CAWKER  CITY,  K.\N.— The  City  Council  will  soon  submit  the  pro- 
posal to  issue  $7,000  in  bonds  for  the  purchase  of  the  local  electric-light 
system  to  the  voters. 

DOUGLAS,  KAN.— Plans  are  being  prepared  by  Albert  C.  Moore, 
engineer,  of  Joplin,  Mo.,  for  the  proposed  water-works  system,  for 
which  bonds  have  been  voted.  The  equipment  of  the  proposed  plant 
will  incluue  oil  engines,  generator,  motor-driven  pumping  machinerr, 
filtration  plant,  water  mains,  a  50.000-gal.  tank  and  tower.  Bids  for 
the  above  will  probably  be  called  for  the  latter  part  of  December.  C. 
Ogg   is  city   clerk. 

LIBERAL.  KAN.— The  Liberal  Lt.,  Ice  &  Pwr.  Co.  expects  to  ; 
chase  within  the  next  three  months  a  carload  of  25-ft.  and  30-ft.  ')  ■■ 
treated)   poles.     H.  W.  Magruder  is  president  and  manager. 
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WENDELL,  N.  C— The  City  Council  has  purchased  a  site  on  Little 
River  and  is  receiving  proposals  from  various  electric  companies  for  the 
construction  of  plant  and  will  close  contracts  within  the  next  10  dayt. 
.^s  yet  no  engineer  has  been  engaged.     J.  Acklcy  Wall  is  city  clerk. 

WINSTON-SALEM,  N.  C— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington.  D.  C,  until 
Dec.  16  for  the  extension  (including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring  and  approaches)  of  the  United 
States  post  office  at  Winston-Salem.  Drawings  and  specifications  may 
be  obtained  at  the  above  office  or  from  the  office  of  the  custodian,  at 
Winston-Salem.      O.    Wenderoth  is   supervising  architect. 

BRADENTOWN.  FLA.— The  Manatee  El.  Co..  of  Bradcntown.  expecU 
to  purchase  within  the  next  two  months  about  50  meters  anl  10  trans- 
formers, and  within  the  next  three  months  it  expects  to  purchase  100  * 
^eries  incandescent  lamps.  The  company  may  al«o  install  a  new  circulat-  ' 
ii»g-w2ter  set.     P.   R.  Chambers  is  local  manager. 

PASSAGRILLE,  FLA.— The  proposal  to  issue  $11,000  in  bonds  for 
municipal  improvements,  to  include  the  construction  of  an  electric-liglrt 
plant,  completion  of  waterworks  system  and  improvements  to  street  and 
seawall,  will  be  submitted  to  the  voters. 

HURTSBORO,  ALA.— The  city  of  Hurtsboro  is  reported  to  hare 
awarded  the  contract  for  the  proposed  municipal  electric-light  plant  and 
water-works  system  to  the  T.  B.  McCrary  Co.,  of  Atlanta.  Ga.  Bond* 
to    the    amount   of   $10,000    were   recently   voted    for   the    work. 

GLOSTER.  MISS.— The  Woodmerc  Springs  Lt.  &  Wtr.  Co.,  it  U 
reported,  contemplates  the  construction  of  a  hydroelectric-power  plant.) 
John   L.   McGehie,   of   Gloster,   is   interested  in  the  project. 

JONESBORO,  ARK. — Plans  have  been  prepared  for  the  construction" 
of  a  new  power  house  (80  ft.  by  120  ft.)  for  the  State  Agricultural 
College  at  Joncsboro.  to  replace  the  one  recently  destroyed  by  fire. 
Two  lOOhp  return-fl\ic,-  brickedin  boilers,  one  25-kw,  110-220-volt 
direct-current  generator  and  an  engine  directly  connected  (Corliss  engine- 
preferred)  will  be  required  for  the  plant.  Other  machinery  for  the  plant 
will  not  be  selected  for  some  time.  For  further  information  address- 
V.    C.    Kays,   principal.   Jonesboro. 

R.WNE,  LA. — The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  three  months  one  60-hp  crude  oil 
engine.      E.    J.    Bertrand    is    superintendent. 

ALTL'S.  OKLA.— The  managers  of  the  municipal  electric-light  pbnt 
arc  contemplating  the  erection  of  a  transmission  line  to  Olustee.  a  distance 
01  8  miles,  to  furnish  electrical  service  in  that  town;  also  to  furnish  circ 
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icity    to    tile    farmers    along   the    line    for    irrigation    purposes.      W.    G. 
mith  is  superintendent  of  the  municipal  plant. 

CHANDLER,  OKLA.— The  Chandler  El.  Co.  expects  to  purchase 
ithin  the  next  30  days  one  40-kvv.or  50kw.  60-cycle  or  133-cycle,  2400- 
olt  generator  for  arc-lamp  circuit.  The  company  has  recently  purchased  a 
5-hp  Foos  gas  engine.  D.  M.  Bangs  is  secretary. 
MUSKOGEE,  OKLA.— The  Sequoyah  Club  is  planning  to  install  a 
mall  power  plant  at  Buffington,  about  44  miles  east  of  Muskogee,  to 
prnish  electricity  for  lighting  club  house  and  grounds.  The  equip- 
jient  will  include  a  small  undershot  waterwheel  and  generator  of 
ufficient  output  to  maintain  200  or  300  lamps  and  switchboard  for 
ame;  200  or  300  incandescent  lamps,  and  electrical  supplies  for  above. 
■;.  M.  Graham,  of  Muskogee,  is  engineer.  Joseph  Dickmann,  of  Musko- 
has  contract  for  construction  of  dam.  Homer  Needles  is  president 
if  the    Sequoyah    Club. 

ALLINGER.  TEX.— Citizens  of  Eallinger  and  surrounding  territory 
considering  a  proposal  to  build  a  large  irrigation  and  power  dam  on 
he  Colorado  River  to  cost  about  $4,000,000.  The  proposed  dam  would 
tore  sufficient  water  to  irrigate  300,000  acres  and  develop  considerable 
r.  If  the  proposal  now  under  consideration  falls  through  an  attempt 
irill  be  made  to  have  the  federal  government  take  up  the  matter. 
ELKHART,  TEX.— C.  H.  Martin,  manager  of  the  Texas  Pwr.  &  Lt. 
o.,  of  Palestine,  has  submitted  a  proposal  to  the  Town  Council  for  fur- 
nishing electrical  service  here.  It  is  proposed  to  erect  a  transmission 
line  from   Palestine  to   Elkhart,  a  distance  of   12  miles. 

MARFA,  TEX.— The  Marfa  El.  Lt.  S:  Ice  Co.  has  recently  installed 
two  new  three-phase  generators  and  one  Fairbanks,  Morse  &  Co.  oil 
sngine. 


in  Pitkin,  has  secured  all  the  rights,  titles  and  easements  from  the  Stale 
of  Colorado,  the  Forestry  Department,  the  Departments  of  the  Interior 
and  Agriculture,  in  Washington,  to  the  Roaring  Fork  of  the  Grand  River 
and  Difficult  Creek,  in  the  Sopris  forest  reserve,  for  power  development. 
The  company  proposes  to  build  a  hydroelectric  plant  and  transmit  elec- 
tricity to  Pueblo,  Colorado  Springs,  Denver  and  other  Colorado  cities. 
It  is  estimated  that  from  15,000  hp  to  60,000  hp  is  available.  The 
directors  of  the  company  are:  William  J.  Orange,  secretary;  George  S. 
Foster,  Harry  A.  House  and   R.   M.   Stetson,  all   of  Pueblo. 


Pacific  States 

LEAVENWORTH,  WASH.— The  Tumwater  Lt.  &  Wtr.  Co.,  of 
Leavenworth,  has  been  granted  a  23  year  franchise  to  furnish  electrical 
ftnd  telephone  service  here. 

SEATTLE,  WASH.— Plans,  it  is  reported,  have  been  announced  by 
the  Skagit  Pwr.  Co.,  controlled  by  the  Stone  &  Webster  Corpn.,  of 
Boston,  Mass.,  for  the  development  of  the  water-power  sites  recently 
granted  by  Secretary  Houston  of  the  Department  of  the  Interior  on  the 
■^'r  ■  and  Cascade  Rivers.  On  the  Skagit  River  a  concrete  diverting 
ft.  high,  a  tunnel  conduit  3.7  miles  in  length  and  a  power  house 
built.  On  the  Cascade  River  the  water  will  be  diverted  by  a  eon- 
creir  (iam  20  ft.  in  height  and  200  ft.  long.  A  flume  and  tunnel  will 
carry  the  water  a  distance  of  6  miles  to  the  proposed  power  plant.  The 
present  plans  provide  for  equipment  to  generate  50,000  hp  at  the  two 
plants.  Electricity  generated  at  the  plants  will  be  transmitted  to  Seattle, 
Tacoma  and   adjacent  cities. 

SPOKANE,  WASH.— Final  contracts,  it  is  reported,  will  soon  be 
awarded  by  the  Chicago,  Milwaukee  S;  Puget  Sound  R.R.  Co.  for 
equipping  the  railroad  for  electrical  operation  from  Harlowton,  Mont., 
to  .Vvery,  Idaho,  a  distance  of  440  miles.  The  cost  of  the  work  is 
estimated  at  $7,000,000.  The  railroad  will  also  be  equipped  from 
Spokane,  Wash.,  to  Coeur  d'Alene,  Idaho,  a  distance  of  36  miles,  for 
electrical   operation.      A.  J.   Earling,   of  Chicago,   111.,  is   president. 

TACOM.\.  WASH.— The  city  of  Tacoma  expects  to  install  an  orna- 
ment.Tl  street-lighting  system  on  about  30  blocks.  B.  W.  Collins  is  super- 
intendent  01    electrical   works. 

TENINO,  WASH.— The  local  electric-light  plant,  owned  by  Wilbur  B. 
Foshay,  Milliard  Lemon  and  others,  has  been  taken  over  by  the  North- 
west El.  &  Wtr.  Co.,  of  Seattle.  The  new  owners,  it  is  said,  contemplate 
extensive  improvements. 

WENATCHEE.  WASH.— The  City  Council  has  awarded  the  contract 
for  installing  cluster  lamps  on  Wenatchee  Avenue  to  the  Western  El.  Co.. 
of  Seattle,  at  $3,495. 

PORTL.\ND,  ORE. — The  Sunnyside  Improvement  Association  has  peti- 
tioned the  City  Commissioners  for  a  better  street-lighting  system  in  the 
Sunnyside   District. 

SA.VDY,  ORE.— Application  has  been  made  to  the  Council  by  Mc 
Corniick  &  Botkin  for  a  franchise  to  erect  transmission  lines  through 
Sandy  from  their  proposed  power  plant  on  Cedar  Creek. 

THE  DALLES,  ORE.— Secretary  Lane  of  the  Department  of  the 
Interior,  at  Washington,  D.  C,  has  approved  an  expenditure  of  $15,000 
for  an  investigation  of  an  interstate  water-power  project  near  The  Dalles. 
The  State  has  already  appropriated  the  same  amount  for  this  purpose. 
The  proposed  project  is  on  the  Columbia  River.  Preliminary  surveys 
indicate  the  feasibility  of  a  large  power  development  and,  in  addition, 
the  irrigation  of  a  large  tract  of  land  in  the  Columbia  Valley.  Investiga- 
tions will  be  made  by  a  joint  board,  consisting  of  representatives  of  the 
Department  of  the  Interior,  engineers  of  the  army  and  the  State  of 
Oregon. 

ILMLEY,  IDAHO.— The  Rockwell-White  Pwr.  Co.  is  contemplating 
extensions  to  its  distribution  lines  in  Hailey. 

PHOENIX,  ARIZ.— The  City  Council  has  decided  to  call  a  special 
election,  to  be  held  Nov.  26.  to  vote  on  the  proposition  to  issue  $275,000 
in  bonds  for  public  improvements,  of  which  $25,000  will  be  used  for 
electric-lighting. 

PITKIN.    COL.— The    Rocky    Mountain    Devel.    Co.,    with    headquarters 


Canada 

L.\L(.AKV,  ALTA. — Tenders  will  be  received  by  the  Bowness  Im- 
provement Co.,  202  Eighth  Avenue  West,  Calgary,  until  Dec.  31,  for 
machinery  and  equipment  as  follows:  l,L)  One  200-kw  traction  motor 
generator;  (M)  one  four-panel  switchboard;  (N)  one  250-kva  generator; 
(O)  one  vertical,  single-acting,  multi-cylinder  gas  engine.  Plans  and 
specifications  may  be  obtained  from  T.  L.  Turnbull,  consulting  engineer, 
202  Eighth  Avenue  West,  Calgary. 

FERNIE,  B.  C. — The  city  of  Fernie  expects  to  purchase  within  the 
next  seven  months  an  automatic  voltage  regulator  for  four-wire,  two- 
phase,  60-cycle,  2400-volt  current  for  two  machines  (ISOkw  each); 
S.  K.  C.  system,  one  switchboard  wattmeter,  poles  and  wires  for  con- 
struction of  3  miles  of  distribution  lines,  100  5-ainp  and  10-amp,  llO-volt, 
60-cycle.  single-phase,  two-wire  meters.  James  E.  Finn  is  superintendent 
of  municipal   electric   plant. 

WINNIPEG.  MA.\'.— Tenders  will  be  received  by  the  Board  of  Con- 
trol until  Dec.  11  for  a  year's  supply  of  direct-current  and  alternating- 
current  electric  induction  meters.  Specifications,  etc.,  may  be  obtained 
at  the  office  of  J.  G.  Glasco,  54  King  Street,  Winnipeg,  Man. 

WINNIPEG,  MAN.— .^t  the  coming  municipal  elections  a  by-law  will 
be  submitted  to  the  ratepayers  asking  an  appropriation  of  $1,000,000  for 
extensions  to  the  municipal  light  and  power  system.  Of  this  amount 
$500,000  will  be  needed  for  the  new  transmission  line.  Tenders  for  the 
proposed  transmission  line  will  not  be  called  before  spring,  but  con- 
tractors will  soon  be  asked  for  proposals  for  piling  and  otl>er  work  in 
connection  with  the  preparation  of  right-of-way.  This  tower  line  will  be 
carried  along  the  right-of-way  of  the  present  60,000-volt  line,  which  is 
about  75  miles  long,  and  will  carry  two  110,000-volt  lines  with  suspen- 
sion-type  insulators.     The  type  of  towers  has  not  yet  been  decided  upon. 

EROCKVILLE,  ONT.— The  Electric  Light  Commissioners  expect  to 
erect  within  the  next  two  months  a  boiler  room  and  to  purchase  within 
the  next  30  days  two  water-tube  boilers  (300  hp  each),  with  stokers,  a 
motor-driven  water-works  pump  having  a  capacity  of  3,000,000  U.  S.  gal. 
per  24  hours,  complete  with  motor,  switchboards,  etc.  E.  J.  Philips  is 
manager. 

PORT  ARTHUR,  ONT.— The  electrical  department  of  the  municipal 
electric  light,  power,  railway  and  telephone  system  expects  to  erect  3 
miles  of  transmission  line  to  pumping  station,  25,000-volts  stepped  down  to 
2200  volts.  The  line  will  be  erected  on  cedar  poles  with  No.  2  aluminum 
wire  for  600  hp.  A  similar  line  has  just  been  completed  to  the  Canadian 
Northern  Railroad  elevator  and  the  Dominion  elevator  for  1500  hp. 
Richard  Fox  is  superintendent  of  electrical  department. 

TORONTO,  ONT. — If  the  provincial  government  gives  its  consent 
work  will  soon  be  started  on  the  hydroelectric  project  at  Eugenia  Falls, 
which  when  completed  will  furnish  electricity  in  Huron.  Bruce  and 
Grey  County  municipalities.  The  Hydro-Electric  Commission  has  con- 
tracts with  the  municipalities  of  Owen  Sound,  Cbatsworth,  Meaford, 
Flesherton,  Thornbury  and  Markdale.  The  cost  of  the  scheme  embrac- 
ing the  municipalities,  including  the  transmission  lines,  is  estimated  at 
cibout  $400,000,  while  linking  up  CoUingwood  will  bring  the  total  cost 
to  about  $500,000. 

CHARLOTTETOWN,  P.  E.  I.— A  new  company,  known  as  the  Cliar- 
loltetown  El.  Co.,  has  been  organized  to  take  over  the  property  of  the 
t  harlottetown  Lt.  &  Pwr.  Co.  The  City  Council  recently  made  an  offer 
..f  $96,000  for  the  entire  plant,  which  was  voted  down  by  the  ratepayers. 

MURRAY  BAY,  QUE.— The  Labrador  EI.  S;  Pulp  Co.,  Ltd.,  of  Murray 
Bay,  expects  to  purchase  within  the  next  six  months  one  250-hp  engine 
to  operate  an  alternating-current  generator  for  lighting  the  city;  also 
within  the  next  four  months  to  purchase  two  transformers  riO.OOO  kw) 
and  50  cedar  poles  for  repairing  20  miles  of  lines.  J.  0.  Duguvay  is 
manager. 

SHAWINIGAN  FALLS,  QUE.— The  St.  Maurice  Lt.  S:  Pwr.  Co.,  of 
Shawinigan  Falls,  expects  to  erect  within  the  next  six  months  about  15 
miles  of  50,000-volt  transmission  line  from  Nicolet  toward  Picrreville. 
Joseph   G.   Telmosse   is   superintendent. 


Miscellaneous 

r.\X.\MA.— Bids  will  be  received  at  the  office  of  the  general  jiurchas- 
ing  officer.  Isthmian  Canal  Commission.  Washington,  D.  C,  until  Dec.  J 
for  switchboards,  electrical  cable,  conduit  an  1  fittings  and  miscellaneous 
electrical  apparatus  and  structural  steel,  under  circular  (No.  810),  Bids 
also  will  be  received  until  Dec.  4  for  galvanized  steel  or  iron  steel  cable, 
steel    wire,    galvanized    ridge    roll    rivets,    taps,    cable    clips,   brass    tubing. 
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gaskets,  maRnesia  pipe  covering,  magnesia  boiler  lagging,  etc.,  under 
circular  (No.  808).  Blanks  and  general  information  relating  to  these 
circulars  may  be  obtained  from  the  above  oflice,  or  from  the  olTices  of 
the  assisicnl  purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  614 
Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North  Point 
Street,  San  Francisco,  Cal.     Major  F.  C.  Boggs  is  purchasing  officer. 


New  Incorporations 

SWANTON,  OHIO. — The  Swanton  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $10,000  by  Abner  D.  Baker,  Fred  E. 
Pilliod,  T.  J.  Pilliod,  Robert  S.  Graves  and  A.  Q.  Price. 

HARRISBURG,  PA. — Charters  for  nine  electric  companies  have  been 
granted  by  the  State  Dcpartmcrtt  to  operate  in  eastern  Pennsylvania. 
Joseph  P.  Murray,  W.  F.  Callaghan  and  F.  Stanley  Saurman,  of  Phila- 
delphia,   took    out    charters    for    the    Hatfield,    Souderton    and    Silverdale 


El.  Lt.  &  Pwr.  Cos.,  each  capitalized  at  $5,000,  to  operate  in  the  bor- 
oughs named.  Charters  were  granted  to  H.  A.  Mendenhall,  of  Tough- 
kenamon;  S.  Pusey,  of  West  Grove,  and  H.  D.  Anderson,  of  Pittsburgh, 
for  six  companies  to  operate  from  Kennett  Square.  Each  company  ti 
capitalized  at  $5,000,  and  they  will  serve  in  the  Chester  County  districta 
as  follows:  West  Grove  Borough,  New  Grove  Township,  London  Grove 
Township,  Kennett  Township,  East  Marlborough  Township  and  Avondale 
Borough,  each  company  taking  the  name  of  the  district  it  operates  in. 

HONEY  CREEK,  WIS.— The  Honey  Creek  El.  Co.  has  been  granted 
a  charter  with  a  capital  stock  of  $4,000.  The  incorporators  are:  H.  B. 
Miller,  E.  F.  Healey  and  L.  L.  McDonald. 

MONTREAL,  QUE.— The  Quebec  Devel.  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,500,000  for  the  purpose  of  acquiring  water 
riglits,  the  erection  of  electric  systems  and  generating  plants,  building 
underground  subways  and  manufacturing  electrical  machinery.  The  main 
ufTice  of  the  company  is  in   Montreal. 

SALABERRY  DE  VALLEYFIELD,  QUE.— The  Valleyfield  Wtr.  Pwr. 
Co.  has  been  incorporated  with  a  capit;.l  stock  of  $1,000,000  by  N.  A. 
Ostiguy,  J.   Lowe  and  A.   Cossctte. 
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1,077,972.  RELAY  FOR  TWO.WIRE  NOTCHING  SYSTEMS;  E.  R. 
CarichotT,  Schenectady,  N.  Y.  App.  filed  Aug.  9,  1911.  For  con- 
trolling successively  operated  switches  such  as  are  used  for  con- 
trolling railway  motors. 

1,078,013.  ELECTRIC  HORN;  C.  F.  Townsan,  Mitchell,  S.  D.  App. 
filed  Feb.  25,  1913.  A  tapper  bar  strikes  a  ball  seated  in  a  hole  in 
the  diaphragm. 

1.078,035.  AUTOMATIC  ELECTRIC  DISPATCH  SYSTEM;  J.  Des- 
champs,  Paris,  France.  App.  filed  Jan.  26,  1912.  A  car  in  one  sec- 
tion of  an  electric  railway  modifies  the  circuit  conditions  for  a  car  in 
another  section. 

1,078.058.  TIMING  DEVICE:  C.  R.  Moore,  Lafayette,  Ind.  App.  filed 
Nov.  27,  1912.  Combination  of  magnets  for  maintaining  the  oscilla- 
tion   ot    a   timing    pendulum. 

1,078,063.  THERMOSTATIC  FIRE  ALARM;  J.  Rancourt,  Quebec, 
Canada.  App.  filed  .May  3.  1913.  Pivoted  circuit-closing  arm  disposed 
to  be  engaged  and  operated  by  the  swinging  indicator  needle  of  a 
thermostat. 

1,078.076.  POTENTIAL  REGULATOR;  W.  Welsch,  Berlin,  Germany. 
App.  filed  Jan.  5,  1912.  Transformer  winding  and  core  divided  so 
that  groups  of  windings  having  independent  magnetic  circuits  are 
cut  into  or  out  of  circuit,  generally  alternately,  as  the  switching  de- 
vice is  moved. 

1,078,106.  HARMONIC  RELAY;  K.  B.  Miller,  Chicago,  HI.  App.  filed 
July   17,   1909.      For  selective  signaling  on   multi-party  telephone  lines. 

1,078,127.  RAILWAY  SIGNAL;  J.  P.  Coleman.  New  York.  N.  Y.  App. 
filed  April   17,   1909.     Semaphore  system. 

1,078,131.  PROTECTIVE  DEVICE  FOR  STREET  CARS;  E.  E.  F. 
Creighton,  Schenectady,  N.  Y.  App.  filed  June  7,  1912.  Automatic 
system  of  charging  the  electrolytic  cells  which  form  the  discharge 
path. 

1,078,133.  PNEUM.ATIC  ELECTRIC  TRACKER  BAR  FOR  MUSICAL 
INSTRUMENTS;  C.  W.  Dorricott,  Philadelphia,  Pa.  App.  filed 
Nov.  4,  1912.  Contacts  are  housed  to  protect  them  from  the  dust 
and  lint  carried  by  the  music  roll. 

1.078,141.  OIL-COOLED  TRANSFORMER;  F.  C.  Green,  Pittsfield, 
Mass.  App.  filed  Jan.  24,  1910.  Transformer  tank,  cooler  and  circu- 
lating pump  all  united  in  one  structure. 

1,078,172.  ELECTRIC  CONTACT  AND  INDICATOR;  R.  T.  Smith, 
Reno,  Nev.  App.  filed  Dec.  18,  1912.  The  visual  indicating  lamp, 
when  screwed  into  its  socket,  closes  the  circuit  to  the  electric  heater, 
iron    or    other   device. 

1,078,174.  BRUSH  HOLDER  FOR  DYNAMOS;  C.  H.  Smoot,  Chicago, 
111.  App.  filed  Dec.  14,  1906.  For  high-speed  turbo-generators; 
combination  of  brush  of  slight  inertia  and  a  weight  of  relatively 
great   inertia  exerting  pressure  on   the  brush  through  a  stiff  spring. 

1,078,179.  ELECTRIC  GENER.-\TING  SYSTEM;  H.  H.  Wait,  Chicago, 
111.  App.  filed  Oct.  7,  1909.  Provides,  in  addition  to  the  shunt  and 
compensating  series  windings,  a  compound  series  winding  so  con- 
nected that  as  the  load  on  one  machine  increases  the  field  strength  of 
the  other  machine  is  increased. 

1,078,181.  BOX  FOR  ELECTRIC  CONDUITS;  H.  J.  White,  San  Fran- 
cisco, Cal.  App.  filed  Oct.  6,  1910.  An  inner  perforate  shell  and 
an  outer  imperforate  shell  which  may  be  reamed  out  in  register  with 
any  of  the  perforations  in  the  thicker  inner  shell. 

1.078.194.  BRUSH  IIOLDER  FOR  ELECTRIC  .MOTORS  OR  GENE. 
RATORS;  E.  A.  Halbleib,  Rochester,  N.  Y.  App.  filed  Nov.  29, 
1912.  Special  method  of  securing  the  supporting  rods  on  which  the 
brush  holders  are  pivoted. 

1.078.195.  ELECTRIC  SWITCH;  E.  A.  Halbleib,  Rochester,  N.  Y.  App. 
(lied,  Jan.   20,    1913.     "Kick   switch"  for  automobiles. 

1,078,201.  SUPPORT  FOR  TELEGRAPH  AND  TELEPHONE  WIRES; 
H.  L.  Hoybook,  Tyler.  Tex.  App.  filed  Feb.  1,  1912.  Annular  sup- 
porting member  and  insulators  seated  therein  and  slotted  to  receive 
the  wires. 

1,078.206.  ELECTRIC  METER;  J.  Mayer  Seattle,  Wash.  App.  filed 
May  13,  1912.  Records  upon  separate  dials  the  consumption  of  cur- 
rent  during   specific    perioas   of   time. 

1,078,218.  TROLLEY;  E.  Reddick  and  J.  P.  Noel,  Hackensack,  N.  J. 
App.  filed  April  11,  1912.  Corrugated  cam  enlargements  on  the 
outer   surfaces   of   the  wheel   flanges. 

1,078.225.  ELECTRICAL  WELDING  OF  SHEET  METAL;  E.  Thom- 
son. Swampscott,  Mass.  App.  filed  Oct.  21,  1909.  String  of  metal 
contact   pieces   for   localizing   and   locating   the   spot   welds. 


1.078.226.      METHOD    OF    WELDING;    R.    D.    Thomson,    Swampscott, 
Mass.     App.  filed  May  12,   1911.     Subjects  one  piece  to  end  pressure 
and  healing  current  to  form  a  welding  projection  on  one  side  thereof 
and  welds  the  end  of  a  second  piece  to  the  said  projection. 
1,078.229.     SIGNALING  SYSTEM;   H.   G.   Webster,  Chicago.   111.     App. 
filed   Sept.    4,    1906.     Receiving  devices  less  in   number   that   the  cir- 
cuits;   prevents   false   signal   indications    when   signals  are    transmitted 
over   separate   circuits   simultaneously.      (Forty-seven    claims.) 
1,078.274.      ELECTRIC    CLOCK;    H.    Gillette,    Chicago,    III.      App.    filed 
Oct.    21,    1912.      Economizes    current    by    opening    the    circuit    instan- 
taneously after   each   closure  thereof  by   the  master  clock. 
1,078.286.     GAS    ENGINE;    L.    Illmer,   Jr.,   Cincinnati,   Ohio.     App.   filed 
April   4,    1907.     Toggle   linkage   for   actuating   the   poppet   valve   of  a 
two-stroke-cycle  gas  engine. 
1,078.290.     ELECTRIC   RIVET   FURNACE;   W.    S.   Johnson  and   J.  W. 
Shefler,    Berwick,    Pa.      App.    filed    Jan.    27,    1913.      Electrode    formed 
with  a  chamber   to  receive  the  head  of  3  rivet  and  a  movable  elec- 
trode to  engage  the  end  of  the  rivet. 
1,078.343.     THERAPEUTIC  APPARATUS:  A.  Fumo.  New  Y'ork,  N.  Y. 
App.  filed  April  15,  1913.     Circuit  is  completed  through  the  tonic  and 
the  body  of  the  patient  as  the  tonic  is  poured  over  the  parts  treated. 
1,078,368.      LINE    INSULATOR:    O.    C.    Meusebach.    San   Antonio,  Tex. 
App.    filed    Dec.    24,    1912.     Insulator   pins   project   downwardly    from 
within   sheet-metal  casing  which   forms   the  cross-arm. 
1,078,404.     ELECTRIC  SWITCH;  C.  E.  Avery,  Jersey  City.  N.  J.     App. 
filed  April  15,  1913.     Pushbutton  construction  for  door-bell  switchei. 
1,078,410.       ALARM.     SIGNALING    AND    CONTROLLING    DEVICE; 
E.    H.    Bock,    Berlin,    Germany.      App.    filed    Oct.    17,    1911.      A    light 
needle  dependent  from  an  elastically  suspended  weight,  by  its  vibra- 
tions, serves  to  close  a  circuit. 
1,078,425.     LOCK;   A.   S.   Franks,   New  York.  N.  Y.     App.  filed  Aug.  6, 
1913.     Can   be   operated   from   the   interior  at  any   tune,   but   can   be 
operated   from  the  exterior  by  a  magnet  only. 
1,078,439.      REPULSION-MOTOR-CONTROL    SYSTEM:    C.     B.     HoB- 
mann,  Cincinnati.  Ohio.     App.   filed  June   19,   1911.     For  alternating, 
current  insulated-block  signaling  systems. 
1,078.458.      FUSE    PLUG:    H.    T.    Paiste,    Philadelphia,   Pa.      App.    filed 
Dec.  6,   1911.     Has  a  fuse-carrying  capsule  which  is  readily  insertible    , 
within   the   fuse    body. 
1,078,463.     MINESHOT-FIRING    SYSTEM;    G.    I.    Rawson,    St.    Louia, 
-Mo.     App.   filed   May  4.   1909.     The  apparatus  for  successively  firing 
the  charges  is  located  in  the  mine  adjacent  to  the  chambers  in  which  ' 
the  shots  are  to  be  fired  and  is  controlled  from  the  surface. 
1,078,472.     FUSE    PLUG;   G.   B.  Thomas,   Bridgeport,   Conn.     App.  filed 
Nov.   25,    1912.     Cap   of   the   plug   is  crimped   to   interlock   with   ribs 
on  the  body  of  the  plug  and  has  its  lower  edge  turned  under  a  periph- 
eral flange  on  the  body  to  prevent  separation. 
1,078.476.     BURGLAR  .AL.\RM;   O.  Wiggers,  Hooper,  Utah.     App.  filed 
March  8.    1913.     Circuit-controlling  plunger  passes  through  an  open-  ; 
ing   in    the   wall   of   the   safe   into   engagement   with   a   box   or  other 
article  inside  the  safe. 
1,078.489.     TROLLEY    GUARD;    P.    Dragon,    C.    D.    George    and    R.    1. 
Palmerio,    Philadelphia,    Pa.      .-Vpp.    filed    March    9,    1912.      Parallel- 
sided    guard    pivoted    on    axle    of    the    trolley    wheel    and    extending 
rearwardly  the-efrom. 
1,078.523.       KNIFESWITCH     BLADE;     A.     K.    Sutherland,     Plainville, 
(ionn.      App.    filed   Jan.    10,    1913.      An   atUcbing   piece  is  swaged   into  , 
recesses  in  the  end  of  the  switch  blade. 
1,078,550.     BURGLAR  ALARM:   E.  Ogle,  Dallas,  Tex.     App.  filed  April  ' 
18,    1912.      A    resilient    member    on    the    window    sash    bears    against 
elongated  contact  strips  seated  in   the  channels  which  guide  the  sash. 
1,078.586.     SOCKET  FOR  ELECTRIC  LAMPS;  G.  C.   Knauff,  Chicago, 
111.     App.    filed    April   23,    1912.     Spring-pressed    conucts    for    socket 
which    receives   the   lamp   in   one    end   and   the   terminal   plug   in   the 
other  end. 
1,078.595.       PNEUMATIC    GOVERNOR:    B.    S.    Aikman,    Chicago,    III. 
App.    filed  July   31,    1911.     Governing  unit   for   maintaining   constant 
pressure   in   an   air   brake   or   like   fluid    pressure  system. 
1,078.597.      HOLDER    FOR    HIGHTENSION     ELECTRODES;    A.    R. 
Darling,  Indianapolis,  Ind.     App.  filed  Ian.  6,  1913.     Inner  and  outer 
members  separated  by  an  air  space   with  a  connecting  socket  in  the 
inner  member. 
13.643     (reissue).       ELECTROLYTIC     DEVICE     FOR     GENERATING 
O.XYGEN  AND  HYDROGEN;  R.  Moritz,  Wasquchal.  France.  (Ongi- 
nal  patent  No.  981.102.  issued  Jan.   10.   1911.)     Prevents  possibility  of 
the  admixture  of  the  two  gases  in  the  apparatus. 
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{apid  Station 
Eirection 


The  new  turbo-generator  station  of 
the  Merchants'  Lighting  Company  at 
Little  Rock,  Ark.,  described  in  our 
polumns  this  week,  is  notable  as  showing  that  the  judicious 
Selection  of  standard  equipment  and  active  superintendence 
can  put  a  thoroughly  up-to-date  generating  station  into 
commission  in  an  astonishingly  short  time.  The  company 
obtained  its  franchise  contingent  on  putting  the  plant  into 
operation  within  a  year — to  wit,  on  June  3  last — and 
through  one  source  of  delay  or  another  it  was  not  until 
IMov.  15,  1912,  that  the  work  was  actually  begun  on  the 
[station.  Thereafter  the  work  was  actually  rushed  ahead 
|at  almost  record-breaking  pace.  The  equipment  consists 
lof  two  1250-kva  horizontal  turbo-generator  sets  with  tur- 
[ibine-driven  exciters,  and  the  whole  equipment  of  the 
[station  is  of  well-known  standard  types,  such  as  may  be 
lobtained  from  manufacturers  on  relatively  short  notice  and 
I  need  exceptionally  little  inspection  after  being  installed. 
I  The  only  unusual  feature  of  the  plant  is  one  enforced  by 
[the  bad  habits  of  the  Arkansas  River,  which  has  a  28- ft. 
rise  and  fall.  The  whole  condensing  equipment  has  there- 
1  fore  been  placed  at  the  bottom  of  a  pit  cut  out  of  solid 
i  rock  to  a  depth  of  41.5  ft.  By  this  means  condensation 
is  secured  in  spite  of  the  worst  vagaries  of  the  stream. 
[  Notwithstanding  the  rock  cutting  thus  made  necessary  and 
the  delays  incident  to  the  rainy  season,  not  only  the  plant 
but  the  entire  distribution  system  was  ready  for  operation 
ion  May  13,  1913,  three  weeks  ahead  of  schedule  time. 
It  is  worth  mentioning  that  the  distributing  system 
throughout  the  entire  business  district  of  the  city  is  laid 
underground,  the  first  distribution  of  this  kind  in  Arkansas. 
Tests  of  the  completed  station  show  one  interesting  fea- 
ture in  the  very  successful  use  of  ordinary  slack  coal 
costing  only  $2.10  per  ton  in  the  bunkers.  The  coal  con- 
sumption is  reported  as  3.6  lb.  per  kw-hr.,  while  the  water 
rate  on  a  considerably  underloaded  turbine  is  37.5  lb.  per 
kw-hr.  The  evaporation  of  a  little  more  than  10  lb.  of 
water  per  pound  of  coal  thus  shown  is  striking  evidence 
of  the  efficiencv  of  a  well-fired  water-tube  boiler. 


Ozone  Machines  We   print   on   page    1093   of   this   issue 

and  Public  Health  an  interesting  letter  from  Dr.  Charles 
P.  Steinmetz  commenting  on  an  ab- 
stract we  recently  published  of  an  article  in  the  Journal  of 
the  American  Medical  Association  on  the  use  of  ozonators 
for  air  purification.  We  quite  agree  with  Dr.  Steinmetz 
that  the  subject  of  ozone,  in  relation  to  the  air  we  breathe, 
is  very  large  and  should  be  investigated  jointly  by  chemists, 
physiologists  and  electricians.  It  is  unfortunate  that  ex- 
cessive claims  have  been  made   for  ozone  bv  over-enthusi- 


astic panacea  agents,  on  the  one  hand,  and  these  have  been 
met,  on  the  other  hand,  by  somewhat  drastic  counter- 
charges from  certain  members  of  the  medical  profession. 
No  reasonable  person  is  likely  to  dispute  the  proposition 
that  air  containing  a  relatively  high  concentration  of  ozone 
is  unfit  for  breathing.  This  does  not  necessarily  contra- 
vene the  use  of  ozone  as  a  purifier  and  disinfectant.  It 
might  be  pointed  out  that  the  subject  of  ozone  in  relation 
to  ventilation  was  commented  upon  in  our  editorial  columns 
(page  266,  Aug.  9,  1913)  and  was  discussed  in  the  corre- 
spondence columns  on  Sept.  6  and  13,  1913.  It  seems  to 
be  generally  admitted  that  ozone  is  a  powerful  natural 
oxidizing  agent  in  nature,  and  that  one  of  the  hygienic 
advantages  of  living  near  the  ocean  is  the  presence  of  a 
certain  small  percentage  of  ozone  in  the  air.  There  can 
be  no  question  as  to  the  benefits  derived  from  ozone  in  the 
artificial  sterilization  of  water.  Like  any  other  germicidal 
substance,  an  excessive  quantity  may  be  dangerous  to 
health.  Meanwhile,  both  exaggerated  claims  and  exagger- 
ated alarms  are  not  likely  to  produce  any  useful  result,  ex- 
cept perhaps  to  stimulate  cautious  and  scientific  investiga- 
tion over  tlie  very  large  field  brought  into  discussion. 


Energy  Supply  for  In  this  issue  we  print  a  synopsis  of  the 
Chicago  Railways  important  contracts  recently  entered 
into  by  the  Commonwealth  Edison 
Company  of  Chicago  and  the  local  electric  railway  com- 
panies. These  agreements  are  the  outcome  of  long-con- 
tinued and  thorough  study  of  the  economies  of  electrical 
generation  and  transmission.  They  furnish  an  eloquent 
testimonial  to  the  reliability  of  central-station  service,  for 
this  quality  is  the  chief  requisite  of  railway  operation. 
Delays  in  transportation  not  only  involve  direct  loss,  but 
the  indirect  results  are  even  more  serious.  The  public,  in- 
creasingly critical,  is  particularly  sensitive  to  loss  of  time 
through  poor  service.  Cheap  energy  is,  therefore,  ex- 
pensive in  the  long  run  if  the  service  is  unreliable  to  any 
considerable  degree.  The  fact  that  the  electric  railways  in 
Chicago  are  willing  to  assume  the  risks  connected  with  the 
purchase  of  such  a  vital  element  of  their  existence  as  their 
energy  supply  means  that  the  past  five  years'  experience 
has  convinced  them  that  it  is  safe  to  depend  upon  the  cen- 
tral station  for  continuity  in  service.  This  is  a  most  signifi- 
cant fact.  From  the  standpoint  of  the  central  station  the 
arrangement  seems  quite  ideal.  Until  now  there  have  been 
several  transmission  systems,  including  substations,  cover- 
ing the  same  territory.  Each  of  these  separate  systems 
must  be  provided  with  extra  machines  for  expansion  and 
for  emergency  purposes,  with  low  operating  load-factors, 
very  much  lower  indeed  than  those  of  the  power  plants. 
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The  combined  cost  of  three  systems  is  obviously  iiuicli 
greater  thjin  one,  even  with  the  same  total  rating,  but  tiic 
rating  of  a  combined  system  need  not  be  so  great  as  that  of 
its  components.  Not  only  is  the  necessary  reserve  smaller, 
but  the  element  of  diversity  acts  to  increase  the  load- 
factor.  Incidentally,  danger  from  electrolysis  is  minimized 
because  of  the  reduction  of  the  amount  of  conducting  mate- 
rial underground  and  the  consequent  higher  resistance  in 
the  path  of  the  stray  currents.  In  the  case  of  the  Chicago 
elevated  railways  the  Commonwealth  Edison  Company 
gains  a  great  advantage  in  the  provision  to  use  the  over- 
head structures  for  carrying  cables.  Such  construction  will 
not  only  be  cheaper  than  underground  conduits  but  the 
cost  of  preventing  electrolytic  troubles  will  be  reduced. 
Taken  altogether,  the  new  contracts  are  evidence  of  prog- 
ress and  their  consummation  is  cause  for  general  congratu- 
lation. 

Hasten  Water-Power  Development 

There  was  much  disagreement  in  the  fifth  Xational  Con- 
servation Congress,  but  there  was  agreement  on  certain 
principles  of  first  importance.  If  we  disregard  the  politics, 
stump  speeches,  resolutions  and  by-plays  with  which  the 
proceedings  were  filled,  we  find  that  some  real  progress  was 
made.  It  is  fortunate  that  the  members  of  the  water-power 
committee  were  able  to  agree  on  a  statement  of  principles 
and  that  the  division  which  led  to  a  majority  and  a  minor- 
ity report  did  not  nullify  its  treatment  of  the  entire  subject. 
The  statement  of  principles  adopted  by  the  convention 
affords  a  groundwork  for  constructive  progress  which 
should  be  used  effectively  and  have  more  enduring  life  than 
the  political  by-plays  which  tended  to  obscure  the  real  work 
done.  An  introduction  to  the  statement  of  principles  recog- 
nizes first  the  wisdom  of  applying  to  water-powers  the 
regulation  and  control  that  are  held  over  other  enterprises 
operated  under  governmental  franchises.  Regulation  is  a 
well-established,  sound  public  policy  in  this  country.  If 
properly  directed,  ii  protects  both  the  public  and  the  utility. 
If  successful,  it  will  be  invoked  to  safeguard  the  invest- 
or's interest  and  the  consumer's  interest  in  water-powers 
as  well  as  in  other  franchise-receiving  properties.  The 
principles  further  recognize  that  for  the  purpose  of  pre- 
serving other  natural  resources  which  can  be  exhausted  the 
development  of  water-power  with  proper  safeguards  of  the 
public  interest  should  be  earnestly  encouraged  and  hastened. 
Agreement  on  this  point  means  much. 

Tlie  only  way  to  encourage  and  hasten  development  is  to 
make  contracts  for  the  utilization  of  water-power.  As  in 
every  other  act  of  barter,  this  involves  two  parties.  The 
government  represents  one  and  capital  the  other.  If  the 
government  terms  are  onerous,  capital  will  not  invest.  If 
the  government  terms  are  sufficiently  favorable,  capital  will 
compete.  If  capital  does  not  compete,  it  is  because  condi- 
tions are  not  sufficiently  attractive  to  make  it  do  so.  If 
the  parties  to  a  bargain  under  discussion  fail  to  get  to- 
gether, the  result  is  the  non-utilization  of  resources  which 
all  deplore.  This  is  what  all  want  to  prevent.  If  "mon- 
opoly" is  willing  to  develop  while  other  capital  is  not,  then 
it  is  better  for  the  country  that  "monopoly"  should  furnish 
the  funds.  "Monopoly"  is  used  here  to  represent  the  pil- 
loried object  of  attack  of  those  who  rail  against  concen- 


tration of  water-power  development.  If  the  desire  is  to 
prevent  concentration,  the  remedy  is  to  surround  franchises 
with  such  alluring  assurances  of  great  gain  as  to  cause  a 
stampede  of  capital  toward  these  enterprises.  When  the 
contrary  policy  is  favored  and  the  possible  profits  are  un- 
duly reduced,  capital  is  repelled  and  the  project  falls  to 
those  who  are  best  equipped  by  experience  and  resources  to 
take  the  slim  chance  left. 

As  a  matter  of  fact,  so-called  monopoly  capital  is  only 
another  term  for  banking  capital.  Banking  capital  is  the 
commodity  of  the  banker  that  corresponds  to  the  merchan- 
dise of  the  merchant.  Banking  capital  becomes  true  in- 
vestor's capital  when  the  securities  of  which  it  is  the  basis 
are  placed  upon  the  public  market.  There  is  no  actuai, 
monopoly  of  capital.  As  in  all  other  forms  of  industry,  sc 
it  is  in  water-power  development.  Some  will  lead  wheri| 
others  are  content  to  follow  or  to  take  no  part  at  all.  Some 
see  opportunity  where  others  hesitate  to  take  risk.  ."^ 
forego  immediate  profits  for  the  chance  of  future  gri 
profits.  Those  who  take  risk  are  entitled  to  profits;  tlioHi 
who  balk  at  risk  lose  profit.  If  a  franchise  is  granted  anc 
utilization  of  the  w^ater-power  fails  to  prove  profitable,  thi 
loss  is  on  those  who  make  the  investment.  The  lates 
water-power  development  to  be  made  conmiercially  avail 
able  was  nine  years  in  process  of  construction.  What  busi 
ness  man  or  individual  accustomed  to  figuring  interest  care' 
fully  will  say  that  the  chance  of  profit  should  not  be  com 
mensurate  with  risk  in  such  a  case? 

The  principles  recognize  that  the  franchise  or  privilegi 
should  be  irrevocable  except  for  cause  for  a  definite  periot 
sufficient  to  be  financially  attractive  to  investors.  Th 
proper  theory  is  that  this  period  should  be  long  enough  t; 
assure  such  amortization  of  cost  of  the  property  as  wi 
lessen  the  element  of  risk  to  a  point  where  the  chance  0 
protection  and  rate  of  return  will  induce  capital  to  inves, 
In  theory  this  should  mean  absolute  protection.  Practicall 
it  does  not,  because  investors  are  frequently  careless  an 
take  undue  risks.  After  the  expiration  of  this  period,  th, 
principles  declare,  the  privilege  should  continue,  subject  t 
revocation  by  the  government  upon  payment  of  the  valu 
of  the  physical  property  and  improvements.  An  amplif 
cation  of  this  clause  is  found  in  another  section  whic 
provides  for  compensation  equal  to  a  fair  valuation  of  tK 
property,  exclusive  of  franchise  and  consequential  damag' 
Xo  definition  of  fair  valuation  is  attempted.  The  othi 
lirinciples  deal  mainly  with  redetermination  of  the  con 
pensation  at  intervals  of  not  over  ten  years  and  with  tb 
general  subject  of  compensation,  make  the  privilege  tl. 
assignable  except  with  the  approval  of  the  govemn 
and  provide  for  the  development  of  the  whole  capacit 
the  site  as  rapidly  as  the  granting  officer  may  require 
consideration  of  market  demands  and  conditions, 
paragraph  relating  to  compensation  recognizes  the 
relation  between  rates  and  compensation  and  the  fact 
local  regulation  of  rates  may  affect  the  compensatioij 
the  detriment  of  the  investor.  This  raises  a  problem 
will  be  difficult  to  solve  in  the  event  of  a  dual  control 
as  this  provision  recognizes  may  arise.  It  seems  as  if| 
government,  rather  than  the  rate-regulating  body,  w< 
have  the  controlling  voice  in  such  an  event. 
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Daylight  and  Artificial  Light 

One  of  the  standing  puzzles  in  illumination  is  the 
ixtraordinary  difference  that  manifests  itself  between  the 
:onditions  of  daylight  and  artificial  illumination.  Perhaps 
the  most  commonly  noticed  feature  of  the  matter  is  the 
extreme  difficulty  of  adding  artificial  illumination  to  day- 
light as,  for  instance,  when  dusk  approaches  and  lamps 
must  be  placed  in  service.  The  first  results  are  usually 
unpleasant  and  the  best  plan  is  to  pass  suddenly  from  one 
method  to  the  other  by  lowering  the  window  shades  and 
using  all  the  lamps.  Many  explanations  have  been  offered 
for  the  phenomena  involved,  the  dift'erence  of  direction,  of 
color  and  of  intrinsic  briliancy  being  the  three  things 
most  prominently  considered.  There  is  no  doubt  that  good 
seeing  is  facilitated  in  the  passage  from  daylight  to  artifi- 
cial light  by  preserving  the  same  direction  in  general  for 
both  cases.  To  change  from  a  left-hand  to  a  right-hand 
lighting,  or  the  reverse,  is  somewhat  annoying,  apparently 
'for  purely  psychological  reasons  which  after  all  weigh 
heavily  in  such  methods. 

I  The  color  difficulty  might  be  considerable  in  the  case 
of  daylight  lighting  from  a  bright  sky,  but  the  same  rea- 
soning does  not  apply  to  lighting  by  the  late  afternoon  sun, 
which  is  of  a  color  quite  comparable  with  artificial  light. 
One  can  look  at  a  ruddy  sunset  with  comfort  and  yet  resent 
a  change  to  tungsten  lamps.  The  difference  in  intrinsic 
brilliancy  may  perhaps  be  a  more  important  factor  in  the 
results  than  either  of  the  others.  It  would  be  interest- 
ing to  know,  for  instance,  whether  in  going  through  a 
school  one  would  find  a  great  difference  in  the  average 
pupillary  diameter  by  fading  daylight  and  by  good  artificial 
light.  It  is  not  at  all  impossible  that  with  the  very  low 
intrinsic  brilliancy  of  daylight  the  pupil  opens  out  consid- 
erably more  than  it  would  at  approximately  the  same  total 
illumination  received  from  artificial  sources  placed,  as  they 
generally  are,  even  fairly  well  out  of  the  field  of  view.  In 
this  particular  the  sharp  contrasts  often  found  in  artificial 
lighting  may  be  a  handicap  to  some  extent. 

Most  attempts  to  dift'use  artificial  light,  as,  for  instance, 
in  indirect  or  semi-indirect  illumination,  produce  a  result 
that  is  lacking  in  definite  direction,  while  natural  light  in 
almost  every  instance  is  very  strongly  unidirectional.  It 
frequently  varies  enormously  in  intensity  from  points  near 
the  window  to  those  well  within  the  room.  It  varies  in- 
deed to  an  extent  that  would  be  regarded  as  absolutely 
impermissible  in  artificial  lighting,  and  nevertheless  the 
windows  may  give  on  the  whole  very  good  light  every- 
where. It  would  be  a  valuable  experiment  to  make  actual 
trial  in  a  good-sized  room  to  reproduce  daylight  conditions 
IS  did  Dr.  Herbert  E.  Ives  in  some  valuable  recent  experi- 
ments in  a  small  room.  Of  course,  when  there  is  any 
marked  change  in  intensity  of  illumination  the  eye  has  to 
2;o  through  a  certain  process  of  adaptation,  but  the  major 
part  of  this  process  is  a  very  brief  one,  although  it  may 
sear  an  important  relation  to  the  case  in  hand. 

The  truth  is  that  one  of  the  large  problems  that  con- 
Front  the  illuminating  engineer  is  not  the  mere  furnishing 
)f  a  certain  number  of  lumens  from  sources  inoffensively 
jlaced,  nor  is  it  to  distribute  these  lumens  in  a  reasonablv 


uniform  way.  It  is  to  find  out  the  specially  advan- 
tageous features  of  daylight  lighting  and  to  attempt  to 
reproduce  them  in  a  practical  way.  As  a  rule  the  same 
persons  are  not  intimately  conversant  with  both  kinds  of 
lighting,  and  as  we  have  pointed  out,  there  are  matters  of 
psychology  to  be  dealt  with  as  well  as  physiology  and  pure 
engineering. 

The  subject  ought  to  be  taken  up  by  some  unbiased 
body,  such,  for  example,  as  the  committee  on  the  Ameri- 
can Medical  Association,  and,  if  possible,  at  least  the 
conditions  of  the  problem  sufficiently  well  determined 
to  encourage  attempts  at  solution.  As  it  is  now,  it  is  pos- 
sible to  design  excellent  natural  lighting  or  first-rate  artifi- 
cial lighting,  each  after  its  own  kind  and  each  based 
mainly  on  empirical  data.  What  is  acutely  needed  in  the 
analysis  is  such  a  study  as  will  put  both  on  a  scientific 
basis.  The  amount  of  data  bearing  more  or  less  directly 
on  the  topic  is  appallingly  great,  but  the  experimental  facts 
are  quite  without  proper  co-ordination  in  the  present  state 
of  affairs,  and  with  the  new  illuniinants  that  are  being 
developed  a  thorough  investigation  of  the  situation  is 
greatly  to  be  desired.  We  put  the  matter  before  our  read- 
ers in  the  hope  of  arousing  some  much  needed  activity. 


Energy  Losses  in  Transmission  Towers 

When  energy-transmission  wires  are  carried  overhead  on 
ordinary  wooden  poles  there  is  no  appreciable  loss  of 
energy  in  the  poles,  but  when  high-tension  lines  are  carried 
on  steel  poles  or  towers  the  steel  of  the  structures  becomes 
magnetized  to  some  extent,  and  energy  losses  take  place, 
due  either  to  eddy  current  or  hysteresis,  or  to  both.  This  is 
particularly  likely  to  occur  if  any  one  of  the  wires  passes 
through  a  closed  loop  of  steel  in  the  structure  of  the  tower. 
The  only  question  of  importance  to  the  electrical  engineer 
is  whether  the  losses  thus  incurred  are  sufficiently  great  to 
be  serious  from  any  practical  standpoint.  An  article  in  this 
issue  throws  light  upon  the  question  in  the  case  of  a  par- 
ticular type  of  tower  structure,  where  losses  might  be 
clearly  anticipated  owing  to  the  threading  of  the  tower 
structure  by  one  of  the  overhead  conductors. 

The  tests  described  indicate  that  the  losses  likely  to  be 
encountered  with  150-kv  transmission  over  240  miles  on  such 
towers  is  not  serious.  They  also  show  that  the  permeabil- 
ity of  the  steel  members  subjected  to  the  working  mmf  at 
loo-amp  line-current  was  935.  The  actual  losses  measured 
show  an  increase  faster  than  the  first  power  of  the  fre- 
quency and  also  roughly  proportional  to  the  square  of  the 
current  at  60  cycles  per  second.  It  would  seem,  therefore, 
that  hysteresis  plays  a  minor  part  in  the  losses,  and  that 
eddy  currents  assume  the  major  part.  A  full  discussion  of 
the  observed  losses  would  be  likely  to  develop  considerable 
interest,  although  they  might  also  develop  considerable 
complexity.  Although,  with  attention  to  structural  details, 
the  iron  losses  in  tower  lines  may  not  attain  serious  pro- 
portions, yet  it  is  interesting  to  note  that  it  may  prove  de- 
sirable to  take  them  into  account.  In  this  way  not  only 
dynamo  machines  but  also  transmission  lines  may  have  to  be 
debited  with  iron  losses  as  well  as  copper  losses. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findingfs,  Etc. 


Results  of  Boston  Electric-Vehicle  Salon 

It  is  unofficially  stated  that  the  recent  electric-vehicle 
salon  held  at  Boston  under  the  auspices  of  the  Electric 
Motor  Car  Club  of  that  city  resulted  in  the  immediate 
sale  of  electric  passenger  cars  to  the  value  of  $40,000,  and 
that  2500  persons  of  recognized  social  and  financial  stand- 
ing visited  the  display  during  the  three  days  it  was  open. 
In  effect,  every  other  car  exhibited  was  sold  during  the 
salon. 


Accident  Prevention  Committee  of  N.  E.  L.  A. 

An  accident  prevention  committee  has  been  appointed  by 
President  J.  B.  McCall  of  the  National  Electric  Light  Asso- 
ciation. The  first  meeting  of  the  committee  was  held  in 
Rochester,  N.  Y.,  on  Nov.  19.  Several  business  sessions 
were  held  by  the  committee  and  time  was  taken  for  in- 
spection of  the  plants  of  the  Rochester  Railway  &  Light 
Company  and  various  interesting  features  of  the  city.  The 
committee  went  carefully  into  the  work  of  the  general 
safety  committee  of  the  Rochester  company. 

The  following  were  appointed  members  of  the  accident 
prevention  conmiittee:  Messrs.  Martin  J.  Insult.  M.  W. 
Alexander,  Alexander  Taylor,  J.  B.  Douglas,  H.  W.  Moses. 
H.  L.  Lucas,  T.  A.  Kenney,  Victor  Noonan.  Dr.  R.  B.  Rosa 
and  Charles  B.  Scott,  secretary 


Activities  of  the  Commercial  Section,  N.  E.  L.  A. 

The  Commercial  Section  of  the  National  Electric  Light 
.\ssociation,  of  which  Mr.  T.  L  Jones,  of  Brooklyn,  is 
chairman,  is  busily  engaged  in  rounding  out  its  work  for 
the  next  convention.  The  various  committees  and  sub- 
committees meet  at  regular  and  frequent  intervals  either 
at  the  association  headquarters  in  New  York  City  or  else- 
where, at  the  convenience  of  the  committees,  to  discuss  the 
different  phases  of  Commercial  Section  work.  As  noted  in 
these  columns  last  week,  the  committee  on  wiring  of  exist- 
ing buildings,  of  which  Mr.  R.  S.  Hale,  of  Boston,  is  chair- 
man, met  in  New  York  on  Nov.  19.  On  Nov.  20  the 
'Electrical  Salesman's  Handbook"  committee,  Mr.  C.  J. 
Russell,  of  Philadelphia,  chairman,  met  at  association  head- 
quarters in  New  York.  All  the  members  of  the  committee 
were  present.  Details  for  the  revision  of  the  solicitors' 
handbook  were  discussed  and  plans  laid  to  make  the  pub- 
lication of  the  greatest  possible  value  to  members  of  the 
section.  The  committee  hopes  to  issue  the  first  section  of 
the  revision  some  time  during  January. 

The  committee  on  non-peak  and  high-load-factor  business 
met  at  the  association  offices  on  Nov.  21  and  outlined  the 
work  for  the  year.  In  addition  to  the  chairman,  Mr. 
<jeorge  H.  Jones,  of  Chicago,  the  following  members  of  the 
committee  were  present:  Messrs.  John  C  Parker,  of 
Rochester;  C.  H.  Stevens,  of  Brooklyn;  C.  A.  Greenidge, 
of  New  York,  and  R.  H.  Tillman,  of  Baltimore.  The  plans 
outlined  include  a  description  of  each  class  of  business  to 
be  covered,  its  salient  features  and  the  points  to  be  consid- 
ered in  securing  the  business.  The  next  meeting  of  the 
committee  will  be  held  during  January,  but  the  date  and 
place  have  not  yet  been  decided. 

Mr.  Parker  H.  Kemble,  of  Cincinnati.  chairmaTi  of  the 


committee  on  electrical  merchandising  and  advertising,  hai 
called  a  meeting  of  his  committee  for  Dec.  5  in  Cincinnati. 
This  will  be  the  first  meeting  of  the  committee,  and  the 
policies  and  plans  for  the  year  will  be  discussed. 

'i"he  first  meeting  of  the  committee  on  education  of  sales- 
men, Mr.  F.  C.  Henderschott,  of  New  York,  chairman,  will 
be  held  on  Dec.  5  at  the  National  Electric  Light  Associ- 
ation headquarters  in  New  York. 

The  executive  committee  of  the  Commercial  Section  will 
meet  at  Nela  Park,  Cleveland,  Ohio,  on  Dec.  8.  Through 
the  courtesy  of  the  National  Electric  Lamp  Association 
automobiles  will  take  the  committee  from  the  Hollenden  to 
.Vela  Park,  where  a  meeting  room  will  be  placed  at  thf 
disposal  of  the  committee. 


Electric  Buses  Recommended  for  New  York 

The  Electric  Vehicle  Association  of  America  is  lending 
its  support  to  the  People's  Five-Cent  Bus  Company  in  its 
fight  for  a  franchi.se  to  operate  twenty  routes  in  New  York 
City.     Various  electric-vehicle  interests  are  rallying  to  the 
support  of  this  concern,  which  had  a  hearing  before  the   < 
Board  of  Estimate  on  Nov.  13.    Among  the  speakers  at  this  f 
hearing  were  Mr.  Frank  VV.  Smith,  president  of  the  Elec-  ,1 
trie  Vehicle  Association  of  America,  and  Mr.  M.  R.  Hutch-  | 
ison.    representing   Thomas    A.    Edison.      Mr.    Smith   pre-  « 
sented  evidence  of  the  ea.se  of  operation  of  electric  vehicli- 
and  their  simplicity  of  control.    He  stated  that  within  N' 
York  City  are  500  enthusiastic  owners  of  electric  truck 
using  2100  of  these  vehicles,  and  that  these  owners  woul. 
be  willing  to  testify  as  to  the  greater  safety  in  operation 
of  electric  vehicles.    Mr.  Edison  submitted  through  his  rep- 
resentative, Mr.  M.  R.  Hutchison,  the  following  letter:   "1 
believe  that  for  traction  in  cities  the  electric  motor  will  di« 
place  all  other  motors.     Already  it  has  displaced  steam  1 
street  cars,  elevated  railways  and  subways.     It  drives  a 
of  the  elevators  and  most  of  the  machinery  in  the  city,    li 
buses  are  desirable  for  inter-city  traffic,  the  electric  is  th( 
only  practical  one.     It  is  noiseless,  has  half  the  destructi\ 
effect  of  a  gasoline  engine,  and  can  be  stopped  quicker  tli.. 
the   gasoline   vehicle,   with   the   added   economic   value   c 
much  cheaper  operation." 


Government  Suit  Against  Bell  Telephone  Companies 

In   the   suit   brought   by   the   United    States   against  ih 
American    Telephone   &   Telegraph   Company,   the   Pacii 
Telephone  &  Telegraph  Company  and  the  Mountain  Stati 
Telephone  &  Telegraph  Company,  the  government  allegii 
testraint  of  trade  in  violation  of  the  Sherman  law  by  tli^ 
stifling  of  telephone  competition   in   Washington,  Oregon 
Idaho  and  Montana,  hearings  have  been  held  in  a  nunibc 
of  cities  before  Miss  Mary  E.  Bell,  of  Portland,  Ore.,  spi 
cial   examiner  for  the  Department  of  Justice.     Witnes.'^c 
have  been  examined  in  Portland,  San  Francisco.  Taconr 
Seattle.  .Spokane,  Butte,  Denver  and  Chicago.     The  takii 
of  testimony  in   Chicago  began  on   Nov.   19.     Mr.  W.  > 
Vivian,  of  Grand  Rapids.  Mich.,  and  Chicago,  .secretary  o 
the   new   Independent   Telephone   Association  of   .America 
was  the  first  witness  in  Chicago.     Mr.  B.  G.  Hubbell,  o 
Buffalo,  president  of  the  Federal  Telephone  &■  Telegrapl 
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oinpany,   an   independent   concern,   was  the   next   witness. 

On  cross-examination  Mr.  E.  S.  Pillsbury,  of  counsel 
or  the  Bell  companies,  brought  out  the  fact  that  the  Fed- 
ral  Telephone  &  Telegraph  Company  is  a  consolidation  of 
bout  eighty-five  operating  telephone  properties  in  western 
Jew  York.  Mr.  E.  D.  Schade,  an  independent  telephone 
perator  of  Johnstown,  Pa.,  told  of  the  situation  in  his 
eighborhood.  Mr.  John  Z.  Miller,  of  Erie.  Pa.,  and  other 
Wtnesses  also  testified  on  behalf  of  the  government.  It 
5  probable  that  hearings  will  be  held  in  New  York  and 
Philadelphia. 

i 

Iain-Line  Electrification  of  Chicago,  Milwaukee  & 
St.  Paul 

Before  Jan.  I,  probably,  the  Chicago,  Milwaukee  &  St. 
'aul  Railway  Company  will  have  reached  a  decision  as  to 
he  type  of  equipment  to  be  employed  for  the  extensive 
nain-line  electrification  of  its  railroad  over  the  mountains 
n  Montana.  It  is  practically  certain  that  the  overhead 
rclley  system  will  be  used  to  convey  the  electrical  energy 
o  the  motors  on  the  electric  locomotives.  Either  the  14,000- 
'olt,  25-cycle  alternating-current  system  will  be  used  or 
he  direct-current  2400-volt  system.  Plans  which  have  been 
ubmitted  by  the  General  Electric  Company  and  the  West- 
nghouse  Electric  &  Manufacturing  Company  are  now  under 
onsideration.  For  the  railroad  company  the  entire  matter 
if  electrification  has  been  placed  in  the  hands  of  Mr.  C.  A. 
joodnow,  vice-president  in  charge  of  operation  and  con- 
truction. 

At  first  it  is  proposed  to  electrify  a  division  of  the  rail- 
oad  113  miles  long,  extending  over  the  Rocky  Mountains 
letween  Three  Forks  and  Deer  Lodge,  Mont.  This  work 
vill  be  begun  early  in  1914.  Ultimately  the  electrification 
vill  be  extended  to  that  portion  of  the  main  line  between 
larlowton,  Mont.,  and  Avery,  Idaho,  a  main-line  dis- 
ance  of  440  miles  and,  including  sidings,  a  total  of  450 
niles  of  track.  This  work  will  mean  an  outlay  on  the  part 
if  the  railroad  company  of  perhaps  $6,000,000  or  $8,000,000. 
ind  the  electrical  construction  work  will  proceed  at  .such  a 
ate  that  the  annual  expenditure  will  be  about  $1,500,000  or 
;2,ooo,ooo. 

Experience  with  heavy  railroad  operation  in  and  near 
>few  York  City  shows  that  electric  locomotives  can  be  run 
1000  miles  without  inspection  under  the  conditions  existing 
here.  The  locomotives  which  will  be  placed  in  service  on 
he  mountain  divisions  of  the  Chicago,  Milwaukee  &  St. 
^aul  can  be  relied  upon  to  make  from  230  to  300  miles  at 
he  outset.  As  there  will  be  no  delays  for  coaling,  taking 
in  water,  cleaning  fires  or  waiting  for  steam,  it  seems  a 
air  conclusion  that  the  tonnage  will  be  handled  with  fewer 
ocomotives,  higher  average  speed  and  with  a  regularity 
vhich  will  result  in  better  operating  conditions.  Passengers 
vill  be  able  to  enjoy  the  mountain  scenery  without  the  an- 
loyances  incident  to  steam  locomotion.  Another  point  of 
ntercst  is  that  while  the  steam  locomotive  is  at  its  worst 
n  freezing  weather  the  electric  locomotive  is  at  its  best  at 
hat  time,  since  practically  the  only  difficulty  with  the  elec- 
ric  locomotive  is  to  keep  the  motors  from  heating  when 
Icing  maximum  work. 

One  of  the  important  benefits  to  result  from  electrical 
iperation  is  the  regenerative  control  of  trains  descending 
nountain  grades  by  means  of  which  energy  will  be  returned 
0  the  line. 

Energy  will  be  purchased  from  the  Montana  Power  Com- 
lany  as  already  noted  in  these  columns.  The  plans  of  the 
lower  company  for  carrying  the  railroad  load  were  out- 
ined  in  our  issues  of  Dec.  21,  1912,  and  Jan.  11,  1913,  and 
he  details  of  the  contract  between  the  railroad  company 
nd  the  power  company  for  energy  were  published  in  our 
ssue  of  Feb.  8,  1913.  Other  details  of  agreement  between 
he  power  company  and  the  national  government  were  out- 
ined  in  the  issue  of  Jan.  11,  1913. 


Ozone  Machines  and  Public  Health 

In  our  issue  dated  Nov.  15,  on  page  993,  appeared  an 
abstract  of  an  article  entitled  "The  Alleged  Purification  of 
Air  by  Means  of  the  Ozone  Machine,"  which  had  been 
published  in  the  Journal  of  the  American  Medical  Associ- 
ation, by  Dr.  W.  A.  Sawyer,  director  of  the  Hygienic  Lab- 
oratory of  the  California  State  Board  of  Health,  aided 
by  H.  L.  Beckworth  and  E.  M.  Skolfield.  We  publish 
below  a  letter  from  Dr.  Charles  P.  Steinnietz  containing 
some  interesting  comments  on  the  experiments  mentioned 
in  our  earlier  issue  and  giving  valuable  suggestions  for  a 
proper   investigation   of  the   subject   under   discussion. 


To  the  Editors  of  the  Electrical  IVorld: 

Sirs: — On  page  993  of  your  issue  of  Nov.  15,  under  the 
title  "Ozone  Machines  and  Public  Health,"  1  have  read  an 
abstract  of  some  investigations  on  ozone  published  in  a 
recent  number  of  the  Journal  of  the  American  Medical 
Association. 

While  I  personally  do  not  like  the  smell  of  ozone  and 
therefore  do  not  care  to  have  it  about,  nevertheless  some 
of  the  conclusions  reported  by  the  experimenters  appear  to 
me  inconsistent,  so  that  it  may  be  well  to  caution  the  reader 
against  accepting  them  without  further  evidence.  For 
instance : 

Guineapigs  were  harmed  and  killed  by  a  very  high  con- 
centration of  ozone,  and  from  this  the  conclusion  is  drawn 
that  an  e.xtremely  low  concentration  of  ozone  is  harmful. 
With  the  same  reasoning,  since  guineapigs  kept  in  pure 
oxygen  are  harmed  and  killed,  the  conclusion  may  be  drawn 
that  the  20  per  cent  of  oxygen  contained  in  the  air  which 
we  breathe  is  harmful  and  that  we  are  all  in  imminent  dan- 
ger of  death.  Any  corrosive  non-poisonous  agent  in  suffi- 
cient dilution  becomes  harmless,  and  while,  for  instance,  the 
drinking  of  concentrated  hydrochloric  acid  would  be  fatal, 
free  diluted  hydrochloric  acid  normally  exists  in  our 
stomachs  as  an  agent  of  digestion. 

Also,  the  report  states,  ozone  in  higher  concentration 
destroys  odors,  while  in  low  concentration  it  "masks"  them. 
It  is  hard  to  conceive,  without  very  conclusive  evidence, 
why  the  action  of  ozone  should  be  different  in  one  case 
from  its  effect  in  the  other. 

The  experiments  with  bacteria  described  are  hardly  re- 
markable. I  believe  any  chemist  would  have  predicted  that 
under  the  conditions  of  the  experiment  ozone  should  have 
no  effect  on  bacteria. 

Ozone  is  active  oxygen,  and  as  such  at  ordinary  tem- 
peratures gives  many  of  the  reactions  which  ordinary  oxy- 
gen exhibits  at  incandescence ;  that  is,  it  oxidizes  or  burns 
combustibles,  such  as  organic  matter.  Thus  an  oxidizable 
gas,  such  as  the  smell  of  a  smoldering  tallow  candle  and 
most  organic  smells  indicate,  should  be  destroyed  sooner 
or  later,  depending  on  the  concentration,  while  a  non- 
oxidizable  gas,  as,  for  instance,  that  indicated  by  the  smell 
of  chlorine  or  nitric  oxide,  would  not  be  affected  by  ozone. 

As  dryness  interferes  with  chemical  action,  it  should  be 
expected  that  dry  bacteria  would  be  very  resistant  against 
ozone.  As  the  action  of  ozone  is  oxidization  or  combus- 
tion, bacteria  contained  in  jelly  could  be  affected  only  by 
the  complete  destruction  of  the  jelly.  Or  bacteria  in  drink- 
ing water  containing  large  amounts  of  organic  impurities 
could  be  destroyed  only  by  quantities  of  ozone  sufficiently 
large  to  burn  up  the  entire  organic  matter.  For  this  rea- 
son, in  water  sterilization  by  ozone,  previous  filtration  is 
generally  used.  The  last  number  of  Chemical  Abstracts 
(Nov.  10)  gives  a  list  of  nine  European  cities  in  which 
water  sterilization  by  ozone  is  in  successful  operation,  and 
abroad  such  public  works  are  not  constructed  without 
previous  comprehensive  study  of  the  process  by  competent 
scientific  authorities. 

In  view  of  the  rapidly  increasing  industrial  application 
of  ozone,  on  the  one  hand,  and  the  manv  wild  claims  made 
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tor  it  by  quacks  and  humbugs,  on  tlie  other,  it  would  in  tlic 
interest  of  tlie  electrical  industry  be  extremely  desirable  if 
a  comprehensive  and  impartial  investigation  on  ozone  and 
its  industrial,  domestic  and  medical  use  were  made  by  a 
competent  group  of  scientists.  Such  investigations,  how- 
ever, coulil  not  be  carried  out  by  men  of  one  profession  only 
without  leading  almost  certainly  to  wrong  conclusions 
caused  by  generalizations  from  special  cases,  as  1  pointed 
out  above.  .A  proper  study  of  the  problem,  indeed,  would 
require  the  co-operation  of  competent  physicians,  physicists 
and  chemists. 

In  the  literature  of  ozone  at  present  there  seems  to  be 
practically  no  statement  which  is  not  flatly  contradicted  by 
exactly  the  opposite  statement  made  by  equally  high 
authority. 

Silicnccla(ly,  i\.  Y.  Charles  P.  Steinmetz. 


The  Industrial  Truck  for  Handling  Freight 

At  the  meeting  of  the  Electric  Vehicle  Association  of 
.America  held  in  New  York  on  Nov.  25  a  paper  entitled 
"The  Industrial  Truck  as  a  Factor  in  the  Efficient  Handling 
of  Internal  Freight"  was  read  by  Mr.  W.  \V.  White,  of  the 
General  Vehicle  Company.  Preceding  the  presentation  of 
Mr.  White's  paper.  Chairman  F.  W.  Smith  called  on  Messrs. 
C.  D.  Marsh,  Day  Baker  and  E.  S.  Mansfield  to  tell  of  the 
electric-vehicle  salon  at  Boston.  The  co-operation  of  pleas- 
ure-vehicle, commercial-vehicle  and  central-station  people 
in  making  the  exhibition  at  Boston  a  success  was  described, 
and  Mr.  Baker  illustrated  his  remarks  with  several  lantern 
slides  showing  views  of  the  ballroom  of  the  Copley-Plaza 
Hotel,  where  the  salon  was  held. 

In  his  paper  Mr.  White  classified  as  industrial  trucks  the 
battery-truck  crane,  the  freight  truck,  the  baggage  truck 
and  certain  kinds  of  tractors.  Each  type  has  its  special  fit- 
ness for  certain  kinds  of  work,  the  freight  truck  in  particu- 
lar being  very  elastic  in  the  range  of  service  performed 
and  also  in  the  special  equipment  which  may  be  added,  such 
as  hand-winches,  small  hoists,  booms,  etc.  The  simple  in- 
dustrial or  freight  truck  is  built  in  sizes  and  capacities  suit- 
able for  moving  loads  on  piers,  in  freight  sheds,  warehouses 
and  industrial  establishments  generally.  Its  clearance  and 
radius  of  action  permit  it  to  pass  through  congested  places, 
going  forward  and  backward  with  case  and  facility,  and  it 
is  capable  of  ascending  gradients  of  10  to  25  per  cent.  On 
piers  and  railway  terminals  it  can  deliver  its  load  on  the 
•deck  of  a  vessel  or  within  a  freight  car.  The  capacity  of 
such  trucks  is  usually  2000  lb.,  as  this  rating  has  been  found 
the  limit   for  trucks  capable  of  the  widest  range  of  action. 

.Since  approximately  75  per  cent  of  the  300,000  railroad 
and  steamship  freight  handlers  push  hand  trucks,  and  since 
these  hand  trucks  can  unquestionably  on  a  four-to-one  basis 
be  reduced  to  55,000  by  electric  trucks  of  the  proper  type, 
the  possible  economies  in  the  internal  handling  of  freight 
by  common  carriers  become  apparent.  The  greatest  saving 
derived  in  using  an  industrial  truck  is  in  labor,  a  single 
truck  often  displacing  four  or  five  men. 

In  the  discussion  foUow-ing  the  reading  of  the  paper,  Mr. 
Day  Baker  spoke  of  the  ignorance  of  the  average  industrial- 
truck  operator  and  the  provision  often  made  to  have  the 
truck  stop  automatically  should  the  driver  jump  off  his 
platforin  suddenly  on  account  of  fright  or  negligence. 
Mr.  H.  L.  Stockbridge  said  that  the  companies  are  begin- 
ning to  realize  that  trained  men  are  required  to  operate 
these  trucks. 

Mr.  White,  in  reply  to  a  question  concerning  tires,  said 
that  rubber  has  been  found  to  be  the  best  material,  and 
unless  the  trucks  are  excessively  loaded  the  tires  will  hold 
up  very  well.  He  explained  that  batteries  last  twice  as  long 
with  industrial  trucks  as  with  street  trucks  because  the 
vibrations  are  less  and  the  cycles  of  charge  and  discharge 


Rival  Telephone  Associations 

The  Independent  Telephone  Association  of  .\merica  has 
been  formed  with  headquarters  in  C  hicago.  The  National 
Independent  Telephone  Association  has  been  in  existence 
for  a  number  of  years,  representing  companies  that  com- 
pete with  the  American  Telephone  &•  Telegraph  Compai. 
and  its  subsidiaries.  Within  the  last  two  or  three  year  . 
however,  it  has  been  charged  that  some  of  the  prominent 
men  in  the  .National  association  have  been  rjpenly  ht 
secretly  affiliated  with  the  liell  interests  ami  within  a  year 
two  associations  of  dissatisfied  independents  have  been 
organized.  These  were  the  United  Independent  Telephone 
Association  of  America  and  the  Telephone  Service  .Vsso- 
ciation.  On  Oct.  18,  at  a  meeting  in  (hicago,  the  Inde- 
pendent Telephone  Association  of  America  was  organized, 
and  the  members  of  the  Telephone  Service  and  United 
associations  became  members  of  the  new  organization. 
The  officers  are:  President.  Mr.  E.  B.  I-'isher.  <  irai 
Rapids,  Mich.;  vice-presidents,  Messrs.  G.  W.  Robinsi  : 
St.  Paul,  and  1'".  U.  Schade,  Johnstown,  Pa.;  secretai 
Mr.  W.  S.  Vivian,  Chicago  and  Grand  Rapids,  Mich.  .M  ■ 
Frank  L.  Eldridge  was  made  manager  of  the  telephoin. 
service  department.  The  directors  include  Messrs.  Rich- 
ard Valentine,  Janesville,  Wis. ;  W.  J.  Uhl,  Logansport, 
Ind. ;  Samuel  Hill,  Portland,  Ore.;  I.  H.  Wright,  lames- 
town,  N.  Y. ;  B.  G.  Hubbell,  Buffalo;  N.  Y. ;  E.  N.  Cooke. 
Philadelphia,  and  others. 

The  constitution  of  the  new  association  provides  that  the 
association  shall  be  composed  of  telephone  companies  'in- 
dependent of  and  not  owned  and  controlled  by  the  American 
Telephone  &  Telegraph  Company,  directly  or  indirectly." 
The  annual  meeting  of  the  new  association  will  be  held 
in  Chicago  on  Feb.  10. 


Progress  of  Coon   Creek   Development   on   the 
Mississippi  Near  Minneapolis 

Construction  work  on  the  Coon  Creek  Rapids  hydro- , 
electric  development  of  the  Northern  Mississippi  River 
Power  Company,  11  miles  from  Minneapolis,  is  being 
pushed  along  rapidly  by  the  engineers  and  constructors,  H. 
M.  Bvllcsby  &  Company.     Seven  hundred  men  are  now  en- 


FIG.    I SPILLWAY   U.NUER   COXSTKfCTIUN 

gaged  on  the  dam,  which,  it  is  planned,  will  be  completed  b) 
January. 

All  except  three  54-ft.  sections  of  the  dam  arc  conipleti 
now,  and  these  will  be  left  open  for  water  to  pass  throuL: 
until  everything  is  in  readiness  for  filling  the  reservoii 
Closing  these  sections  will  require  only  a  few  days'  work 
as  nilps  liavp  bpen  driven  and  the  anron  for  the  entire  dar 
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as  been  completed.     The  draft-tube  sections  in  the  power 

ouse   are   in  place   and   five   of   the   seven   concrete   scroll 

ases  have  been  poured. 
The   generating   station   will    utilize    a   head   of    17.5    ft. 

nd  have  an  initial  rating  of  10,500  hp,  developed  by  five 
(nits,  although  eventually  seven  units  will  be  installed,  with 
total  rating  of  14,700  hp.  The  new  plant  will  supplement 
(le  power  resources  of  the  Minneapolis  General  Electric 
Lompany  and  is  to  be  tied  in  electrically  with  the  45,000- 

w  system  which  includes  two  other  water-power  plants, 
pcated  at  Taylor's  Falls  and  St.  Anthony  Falls,  and  three 
.team  stations,  located  in  Minneapolis  and  St.  Paul.  Since 
.11  six  stations  will  be  operated  as  one  system,  no  water- 
yheel-driven  exciters  have  been  provided  for  the  Coon 
rreek  plant.  Instead  two  300-kw  motor-driven  sets  will 
le  installed,  the  second  unit  being  held  as  a  reserve. 
I  At  the  site  of  the  new  plant  the  Mississippi  River  for- 
herly  flowed  through  two  channels  separated  by  an  island. 
\  spillway  dam  looo  ft.  long  has  been  built  across  the 
vider  and  shallower  channel,  and  the  plant  structure  has 
)een  built  over  the  narrower  and  deeper  channel.  The  en- 
ire  works  thus  consist  of  earth  embankments  with  core 
vails  557  ft.  long,  the  power  house  and  retaining  section, 
[gS  ft.  long,  including  sluicegates,  log  chute  and  fishway, 
ind  the  spillway,  1000  ft.  in  length,  making  the  total  length 
)f  the  construction  2055  ft. 

The  illustration  shows  the  spillway  under  construction 
vith  its  steel-trussed  forms  used  in  shaping  the  alternate 
lections  and  later  employed  with  stop  logs  to  close  up  the 
•emaining  sections.  The  spillway  dam,  which  is  of  solid- 
loncretc.  gravity  type,  is  built  on  a  foundation  of  round 
)iles  driven  to  hard-pan,  with  two  rows  of  sheet  steel  piling 
"or  cut-of¥s.  Capping  it  will  be  twenty-eight  Tainter  gates 
ised  to  regulate  the  level  of  the  water  in  the  reservoir. 
Each  gate  has  a  clear  opening  of  33  ft.  and  weighs  12,000  lb. 
The  forms  for  the  draft  tubes  were  constructed  in  sec- 
ions,  which  are  removed  after  the  concrete  sets  and  used 
)ver  again.  Construction  of  the  large  draft-tube  and 
icroll-case  forms  in  such  sections  has  the  advantage  of 
illowing  the  sheeting  to  be  placed  on  the  shore  and  ac- 
:elerates  erection,  since  both  forms  and  excavation  can  pro- 
ved at  the  same  time.     Each  tube  is  designed  to  discharge 

320  cu.  ft.  per  second  at  17.5  ft.  head.     The  spillway  has 


FIG.    2 FOR.VIS    FOR    l)K.\FT    TUHES 

)een  designed  for  a  maximum  flow  of  80,000  second-ft., 
dthough  60,000  second-ft.  is  the  maximum  stream  flow  of 
iVhich  there  is  any  record. 

The  plant  building  will  be  of  brick  with  a  structural-steel 
frame  and  concrete  floors.  Allis-Chalmers  vertical-type 
iinglc-runner  waterwheels  will  drive  General  Electric 
iirect-connectcd   generators   rated    at    1625   kva   and   2300 


volts  at  62  r.p.m.  These  machines  will  deliver  three-phase, 
60-cycle  energy  to  the  station  bus,  from  which  it  will  be 
stepped  up  to  13,200  volts  by  delta-connected  1375-kva 
General  Electric  transformers.  This  combination  of  2300- 
volt  generators  and  step-up  transformers  was  found  to  be 
less  costly  than  equivalent  13,200-voIt  alternators  would 
have  been  under  the  conditions  of  low  speed  and  large  size 
imposed  by  the  low  head  available. 


FIG.    3 SECTION    THROUGH    POWER    HOUSE 

A  three-phase  transmission  line  of  250,000-circ.  mil  con- 
ductor cross-section  connects  the  Coon  Creek  site  with 
Minneapolis.  Later,  another  line  will  be  built  north  to  the 
town  of  Anoka. 


Combination  Distribution  System  for   Panama 

A  committee,  consisting  of  Mr.  H.  Rowe,  chairman;  Mr. 
C.  L.  Bleakley,  Mr.  R.  K.  Morris  and  Capt.  W.  H.  Rose, 
appointed  to  consider  lighting,  power,  telephone  and  fire- 
alarm  systems  for  the  permanent  towns  on  the  Panama 
Canal  Zone  has  investigated  three  types  of  construction, 
as  follows :  ( i )  Overhead  construction,  where  the  wires 
are  carried  on  wood,  concrete,  or  steel  poles;  (2)  under- 
ground construction  with  armored  cables,  where  the  wires 
are  inclosed  in  lead-sheathed  cables,  which  are  protected 
from  mechanical  injury  by  a  steel  band  or  wire  armor,  the 
cables  to  be  laid  directly  in  the  ground  with  no  other  form 
of  protection;  (3)  underground  conduit  construction,  where 
lead-sheathed  cables  are  pulled  through  underground  con- 
duit composed  either  of  vitrified  clay  or  bituminized  fiber 
ducts  laid  in  concrete,  with  concrete  manholes  at  intervals 
varying  from  250  ft.  to  500  ft. 

The  committee  was  unanimously  of  the  opinion  that  the 
overhead  system  should  be  discarded  in  the  permanent 
towns,  but  in  view  of  the  fact  that  in  these  towns  the  pres- 
ent roads  and  buildings  will  probably  be  used  as  long  as 
their  upkeep  is  not  excessive,  the  committee  recommended 
a  combination  system  based  upon  the  following : 

In  case  of  entirely  new  town  layout  and  construction,  the 
underground  conduit  system  should  be  installed  at  the  same 
time  as  other  permanent  structures,  such  as  roads,  build- 
ings, .sewers,  etc.  In  the  case  of  branch  lines  to  isolated 
buildings  or  to  isolated  small  groups  of  comparatively  un- 
important buildings,  the  armored  cable  system  could  be 
used    for   the   lighting   and   power   circuits,   and   an   under- 
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ground  lead-covered  cable,   without   armor,   tor  telephone, 
telegraph  and  fire-alarm  circuits. 

In  case  of  the  towns  now  existing,  which  will  remain  as 
permanent  towns,  but  in  which  structures  will  later  be  re- 
placed by  permanent  ones,  the  underground  conduit  system 
should  be  installed  in  such  locations  as  will  not  have  to  be 
changed  later  on.  The  underground  armored  cable  system 
may  be  used  where  this  fact  cannot  be  determined,  where 
topographical  conditions  are  unfavorable,  or  in  serving 
isolated  buildings  or  groups  of  buildings. 


Strike  at  Schenectady  Works  of  the  General 
Electric  Company 

Labor  troubles  at  the  Schenectady  works  of  the  General 
Electric  Company  have  resulted  in  partial  cessation  of 
work  there.  On  the  morning  of  Nov.  25,  after  nego- 
tiations between  the  company  and  representatives  of  the 
men,  from  one-third  to  one-half  of  the  employees  struck. 
During  the  day  many  of  those  who  had  remained  at  their 
posts  in  the  morning  left  their  work.  A  number  of  the 
men  have  since  returned  to  work,  and  at  the  time  this 
issue  went  to  press  about  13,000  were  out.  The  men  say 
it  is  a  "demonstration."  Two  workers  who  were  laid  off 
are  the  ostensible  cause  of  the  trouble.  These  em- 
ployees were  said  to  have  been  active  in  union  mat- 
ters and  for  that  reason  the  action  taken  by  the  com- 
pany in  regard  to  them  was  made  the  basis  of  a  strike. 
However,  other  definite  causes  wdiich  had  a  potent  influence 
in  the  matter  were  the  existence  of  unions  among  the  em- 
ployees between  which  there  has  always  been  strong  feel- 
ing. These  unions  were  branches  of  the  Industrial  Work- 
ers of  the  World  and  the  American  Federation  of  Labor, 
between  which  there  is  strong  opposition.  According  to 
reports  from  Indianapolis,  executive  officials  of  the  Ameri- 
can Federation  of  Labor  sent  telegrams  from  that  city  to 
representatives  of  local  unions  at  Schenectady  urging 
strongly  that  no  strike  be  called  at  this  time  and  for  the 
reasons  advanced  in  this  case.  Another  important  element 
in  the  stiuation  is  the  political  unrest  existing  in  Schenec- 
tady because  of  the  socialist  factor  in  city  politics.  The 
term  of  office  of  Mayor  Lunn,  the  socialist  head  of  the  city, 
expires  on  Dec.  31.  The  political  sentiment  arising  from 
the  defeat  of  the  socialist  ticket  at  the  last  election  is 
accentuated  by  the  approaching  retirement  of  Mr.  Lunn 
from  office. 

Mr.  G.  E.  Emmons,  manager  of  the  Schenectady  works, 
made  the  following  statement  in  regard  to  the  strike  on 
Nov.  25 : 

"Owing  to  a  falling  off  in  business  it  has  become  neces- 
sary for  the  General  Electric  Company  to  reduce  force  in 
all  of  its  apparatus  factories,  the  Schenectady  works  being 
the  last  to  be  affected.  Instructions  were  accordingly 
issued  to  the  superintendents  of  the  various  divisions  di- 
recting that  such  reductions  in  force  as  were  necessary 
to  meet  business  conditions  should  be  made.  In  line  with 
such  instructions,  the  superintendent  of  the  wiring  device 
department,  where  a  falling  off  in  business  was  especially 
felt,  directed  that  a  considerable  number  of  employed  be 
laid  off.  Without  any  intent  to  discriminate  against  any 
individuals  or  class  of  employees,  it  happened,  on  the  merits 
of  the  case,  that  a  certain  man  and  woman  who  had  been 
prominent  in  labor  matters  were  laid  off,  among  others, 
in  the  department  w-here  they  were  employed.  The  man, 
a  plater,  was  the  last  to  be  laid  off  in  his  particular  line 
,  of  work  in  the  department  involved.  The  woman  was  em- 
ployed with  eleven  others  upon  a  certain  class  of  work.  In 
selecting  those  to  be  laid  off  consideration  was  given  to 
the  term  of  employment,  and  the  six  who  were  retained 
have  been  longer  in  the  employment  of  the  company  than 
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been  given  a  committee  waited  uixm  General  Superin- 
tendent Smith,  claimed  that  undue  discrimination  had  been 
used  in  laying  off  the  two  employees,  and  demanded  their 
reinstatement. 

"This  was  followed  by  further  conferences,  and  Satur- 
day morning  the  matter  was  first  officially  brought  to  tbt 
attention  of  the  manager  of  the  works,  who,  with  a  com- 
mittee representing  the  employees,  held  a  prolonged  dis- 
cussion, with  the  result  that  it  was  agreed  that  an  investi- 
gation should  be  made  by  General  Suf)crintendcnt  Smith, 
the  foreman  of  the  department  involved  and  the  committee 
representing  the  employees,  and  that  the  matter  should  be 
treated  upon  its  merits.  The  committee  was  informe<l  that 
the  manager  of  the  works  would  be  out  of  town  Monday 
and  therefore  could  not  again  be  seen  until  Tuesday  morn- 
ing. An  investigation  was  begun  Monday  morning,  which 
lasted  until  after  i  o'clock,  when  the  representatives  of  the 
employees  left  the  conference.  During  the  conference 
General  Superintendent  Smith  stated  that  the  company  was 
prepared  and  willing  to  give  the  two  individuals  transfers 
to  other  departments  if  it  could  be  done  without  injustice 
to  other  employees,  and  that  when  business  conditions  war- 
ranted they  would  be  returned  to  their  former  positions. 
This  was  done  to  indicate  clearly  that  there  was  no  intent 
to  discriminate.  About  2  o'clock  the  committee  returned 
to  state  that  its  members  had  been  instructed  to  demand  re- 
instatement of  the  two  employees  to  their  former  positions 
before  3  o'clock,  or  the  works  would  be  struck.  It  was 
stated  that  the  manager  would  not  be  home  until  9  o'clock 
that  evening,  and  the  delegates  were  asked  to  defer  action 
until  they  had  had  an  opportunity  to  further  discuss  the 
matter  with  him.  It  was  Mr.  Smith's  understanding  that 
the  committee  would  communicate  by  telephone  with  the 
manager  upon  his  return  to  the  city.  Mr.  Emmons  reached 
his  house  shortly  after  9  o'clock,  but  no  communication 
from  the  employees  was  received  by  either  him  or  Mr. 
Smith,  and  it  was  therefore  understood  that  no  action 
would  be  taken  until  further  conference. 

"About  3  o'clock  Tuesday  morning  a  national  representa- 
tive of  one  of  the  unions  telephoned  to  Mr.  Emmons  ask- 
ing if  the  latter  would  not  participate  in  a  conference  at 
8  o'clock  that  morning,  provided  one  could  be  arranged 
-Mr.  Emmons  agreed  to  participate  in  such  conference 
While  this  latter  conference  was  in  progress  many  em- 
ployees left  the  plant  without  waiting  for  its  conclusion 
and  were  followed  during  the  morning  by  a  large  propor- 
tion of  the  force. 

"The   management   regrets   that   this   action   was  taker 
by  its  employees,  believing  that  it  was  hasty,  ill-advi" 
and  unfair  to  the  company,  to  its  employees  and  to  t 
community  of  Schenectady." 


Action  of  the  Conservation  Congress 

The  Fifth  National  Conservation  Congress,  held  a 
Washington  last  week,  resolved  itself  into  what  was  almos 
a  water-power  conference. 

The  congress,  by  a  test  vote  of  three  to  one,  was  clearl; 
in  the  control  of  a  group  of  men  led  by  Messrs.  Giflfori 
Pinchot,  James  R.  Garfield.  Henry  L.  Stimson,  ex-Secretar 
of  War,  and  Walter  L.  Fisher,  of  Chicago,  ex-Secretary  0 
the  Interior. 

Mr.  Pinchot  was  urged  by  his  friends,  including  Mi 
Charles  Lathrop  Pack,  president  of  the  congress  last  yeai 
who  was  re-elected,  not  to  force  this  resolution  throug 
the  congress.  He  persisted,  whereupon  it  was  reported  i 
the  newspapers  that  Mr.  Pinchot  and  Mr.  Pack  had  agree 
to  go  separate  ways  in  the  future. 

Mr.  Pack  denied  a  quarrel  with  Mr.  Pinchot  over  cor 
servation  and  issued  the  following  statement: 

•■\\'h.Tt  T  did  sav  to  Mr    Pinchot  was  this:  "Gifford.  I  hav 
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ivorked  with  you  for  ten  years  and  have  been  your  friend. 
You  can't  drive  me  away  from  you  now  even  though  I 
think  it  is  a  grave  mistake  of  judgment  for  you  to  bring 
this  question  up  at  this  time.  The  congress  has  already 
acted  favorably  upon  the  unanimous  recommendations  of 
the  water-power  committee,  and  most  of  the  members  of 
the  committee  and  a  majority  of  the  delegates  interested  in 
water-power  have  gone  home  believing  the  water-power 
subject  finally  disposed  of.  To  force  a  vote  by  a  minority 
of  the  delegates  would  be  unfair  to  these  people  and  might 
alienate  many  men  who  have  shown  themselves  true  friends 
of  the  cause  of  conservation.'  " 

Owing  to  the  dissatisfaction  of  some  of  the  delegates  to 
the  congress,  who  declared  that  Mr.  Fisher  as  acting  chair- 
[man  had  used  "steam-roller"  methods  in  his  conduct  of  the 
I  congress,  the  Arkansas  delegation  withdrew  and  is  attempt- 
ing to  form  another  conservation  congress  to  deal  solely 
I  with  water-power  matters.  Mr.  Walter  Powell,  of  Arkan- 
sas,  chairman   of   that   delegation,    issued   a   statement   in 

■  Washington  at  the  close  of  the  meeting,  in  which  he  said 

■  he  had  been  delegated  by  representatives  of  twenty-three 
states  of  the  Middle  West,  West  and  South  to  call  a  sepa- 

!  rate  convention  which  would  take  up  only  the  subject  of 
water-power  and  irrigation.  He  declared  that  it  would  be 
composed  of  practical  men,  not  of  government  officials  and 
former  Cabinet  officers,  and  would  try  to  come  to  some  defi- 
nite conclusion  on  the  subject  of  conservation  from  the 
practical  and  not  the  theoretical  standpoint.  This  conven- 
tion will  be  held  in  about  a  month,  and  states  from  Maine 
to  California  will  be  represented.  It  will  probably  be  held 
in  Washington,  though  it  might  possibly  be  held  in  St. 
Louis.  Mr.  Powell  said. 

Comments  on  the  Congress 

Commenting  on  the  action  of  the  congress.  Prof.  George 
F.  Swain  said: 

"If  the  action  of  the  Conservation  Congress  regarding 
the  merits  of  the  water-power  question  can  be  disentangled 
from  all  political  considerations,  I  think  it  will  be  found 
that  some  real  progress  was  made.  The  water-power  com- 
mittee, while  it  could  not  agree  on  a  full  report,  was  never- 
theless able  to  agree  unaninjously  on  certain  fundamental 
principles  which  should  govern  our  water-power  policy  and 
which,  if  adopted,  will  much  improve  the  present  situation. 
The  most  important  of  these  were : 

"i.    The  recognition  of  the  right  of  federal  control. 

"2.  The  abandonment  of  the  revocable  franchise  now 
required  by  law  and  the  substitution  of  the  indeterminate 
franchise  having  no  fi.xed  term,  this  franchise  to  be  irrev- 
ocable and  unchangeable  for  a  considerable  period,  suffi- 
cient to  make  the  franchise  financially  attractive,  except 
that  it  may  be  revoked  during  this  period  for  cause,  sub- 
ject to  review  by  the  courts:  thereafter  the  terms  to  be 
adjusted  at  fixed  intervals;  the  government  to  have  the 
right  to  take  over  the  property  at  any  time  after  the  first 
period  by  paying  a  fair  value  therefor,  exclusive  of  the 
franchise  value. 

"3.  The  adoption  of  the  principle  that  the  charge  made 
by  the  government  should  be  in  the  form  of  a  division  of 
the  earnings  above  a  defined  percentage  on  the  money 
properly  invested  which  the  company  is  to  be  allowed  to 
earn  before  any  charge  is  made,  except  in  some  instances 
a  small  nominal  one. 

"The  essential  difference  between  the  two  reports  was 
that  the  majority  believed  that,  subject  to  the  above  condi- 
tions, and  in  view  of  the  state  regulation  almost  every- 
where existing,  there  was  nothing  to  be  feared  from  a 
monopoly  of  water-power,  but  that  the  main  emphasis 
should  be  placed  upon  development  in  order  that  the  use  of 
this  resource,  the  utilization  of  which  saves  one  of  our  non- 
renewable resources,  should  be  encouraged  to  the  utmost. 

"The  minority  report,  however,  placed  the  main  empha- 
sis upon  the  prevention  of  monopoly." 


Mr.  GilYord  I'inchot  has  summarized  his  views  as  fol- 
lows: "The  result  will  be  to  strengthen  the  advocates  of 
development  under  public  control,  make  it  harder  for  re- 
actionary interests  to  prevent  legislation  fair  to  both  sides 
and  so  will,  in  my  judgment,  tend  directly  and  powerfully 
to  adjust  settlement  of  the  controversy  and  the  increase  of 
development,  which  is  what  we  all  want." 

Mr.  Lewis  B.  Stillwell  said:  "The  congress  has  accom- 
plished something  that  will  be  valuable  in  a  constructive 
way.  It  has  placed  both  sides  on  record.  What  is  neces- 
sary now  is  to  follow  up  the  work  of  the  congress,  to 
have  the  law  providing  revocable  franchises  repealed  and 
one  embodying  the  adopted  recommendations  enacted." 

Mr.  Arthur  Williams,  chairman  of  the  public  policy  com- 
mittee of  the  National  Electric  Light  Association,  said : 
"The  action  of  the  congress  is  the  first  step  in  straighten- 
ing out  the  inadequate  and  unfair  legislation  of  the  past 
and  in  opening  up  the  development  of  this  natural  resource 
on  very  broad  lines  and  under  conditions  which  protect  the 
government — state  or  national — the  public  and  the  invest- 
ors and  encourage  good  management.  In  none  of  the  re- 
ports— the  majority  and  minority  and  the  unanimous  rec- 
ommendations— was  there  any  suggestion  of  penalizing  the 
investor.  The  use  of  tiie  term  'franchise,'  rather  than 
'permit,'  in  the  minority  report  is  significant  and  indicates 
what  should  be  the  true  status  of  a  water-power  grant. 
The  tendency  toward  federal  rather  than  state  control  was 
also  indicated  in  all  reports." 

Addresses  Before  the  Congress 

Mr.  W.  V.  N.  Powelson  read  a  paper  before  the  congress 
on  Nov.  ig.  The  general  object  of  the  paper  was  to  pre- 
sent a  measure  of  the  waste  of  natural  resources  due  to  the 
non-development  of  water-powers.  Mr.  Powelson  said  thai 
a  little  reflection  would  show  that  it  is  possible  that  the  evil 
of  non-development,  if  continued  long  enough,  may  exceed 
the  evil  of  unwise  development.  The  true  interest  of  the 
public  lies  now  between  these  two  extremes.  It  is  not  pos- 
sible to  remain  in  the  present  situation  with  a  practical  em- 
bargo on  the  development  of  sites  now  controlled  by  the 
government  without  losses,  nor  can  the  country  without 
danger  permit  the  development  of  these  sites  unless  an 
efficient  governmental  control  is  retained  over  them  after 
development. 

Continuing,  Mr.  Powelson  said  that  so  far  it  has  seemed 
the  part  of  good  strategy  to  throw  away  one  thing  of  value 
to  gain  another  which  promises  to  be  of  greater  value. 
The  country  nmst  not  continue  to  throw  away  until  it  ex- 
ceeds the  value  of  the  thing  it  is  striving  for.  There  has 
been  ample  opportunity  during  the  last  three  years  for 
reflection,  study  and  the  preparation  of  plans,  and  the  peo- 
ple are  now  looking  to  the  leaders  of  the  conservation 
movement  to  come  forward  with  a  practical  .scheme  of 
legislation  that  will  bring  about  speedy  develo])ment  of 
needed  powers  under  efficient  public  control  and  thus  defi- 
nitely put  a  stop  to  the  enormous  waste  involved  in  the 
non-development  of  these  powers. 

Senator  Theodore  E.  Burton,  of  Ohio,  in  an  address 
before  the  congress  on  Nov.  19,  said  that  the  amount  of 
energy  employed  in  industry  and  transportation  in  the  coun- 
try is  estimated  at  31,500,000  hp,  of  which  5  500,000  is 
derived  from  flowing  water  and  the  remaining  26,000,000 
from  steam.  Coal  consumption  for  igi2  was  427,000,000 
tons.  In  the  generation  of  the  26,000,000  hp  by  steam  more 
than  two-thirds  of  this  quantity  of  coal  was  consumed. 
There  is  available  in  the  United  States  30,000,000  hp  from 
water  which  can  be  readily  developed.  By  development  an 
additional  quantity,  probably  150,000,000  to  200,000,000  hp, 
could  be  made  available.  Senator  Burton  said  that  the 
greatest  embarrassment  has  been  caused  by  the  conflict  be- 
tween opposing  ideas  regarding  national  and  state  control. 

Senator  Burton  added  that  one  feature  of  the  question 
most  imperfectly  comprehended  by  the  general  public  is  yet 
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of  the  most  potent  consequence:  that  is,  electrification  of 
the  great  transcontinental  railways.  Railway  managers 
have  just  awakened  to  this  possibility.  It  has  been  esti- 
mated that  there  is  water-power  which  can  readily  be  de- 
veloped in  the  Xortlnvestern  States  sufficient  to  operate 
every  mile  of  railway  west  of  a  line  drawn  north  and  south 
through  the  center  of  the  State  of  Montana  and  north  of 
a  line  drawn  from  the  southern  boundary  of  Colorado  to 
the  Pacific  Coast.  This  would  include  .some  of  the  great 
railway  systems  and  the  actual  saving  in  fuel  consumed 
would  reach  $4,000,000.  In  conclusion.  Senator  Burton 
said  that  the  only  way  to  gain  benefits  from  water-power 
resources  is  to  develop  them.  There  is  now  a  deadlock. 
The  friends  of  the  conservation  movement  in  Congress  are 
strong  enough  to  defeat  the  efforts  of  those  who  seek  to 
put  through  the  unlimited  grants  of  former  days.  On  the 
other  hand,  those  who  believe  that  Congress  ought  to  con- 
tinue an  obsolete  policy  are  strong  enough  to  prevent  the 
enactment  of  constructive  legislation.  Water-power  is  now 
the  one  great  asset  of  the  nation  which  is  running  to  waste 
and  whose  value  will  not  be  diminished  by  use. 


receiving  station  and  so  permit  the  operator  to  distinguish 
them  from  other  and  lower-pitched  sounds  merely  by  con- 
centrating his  attention  on  the  desired  signals.  Wirelc^- 
telegraph  outfits  using  sparks  of  this  character  have  coni' 
into  general  use  in  the  past  two  or  three  years  and  an 
said  to  have  increased  materially  the  value  of  wireless 
service. 


Wireless  Patents  Suits 

In  1910  the  National  Electric  Signaling  Company  began 
suit  against  the  Telefunken  Wireless  Telegraph  Company 
of  America  for  infringement  of  United  States  patents  Xos. 
918.306  and  918,307,  which  were  issued  in  1909  to  Prof. 
Reginald  A.  Fessenden  and  are  owned  by  the  National 
company.  The  case  was  fought  through  the  District  Court, 
and  on  Oct.  20,  1913,  the  United  States  Circuit  Court  of 
.Appeals  for  the  Third  Circuit  (Judges  Gray,  Buffington  and 
McTherson)  handed  down  an  opinion  in  which  the  I'es- 
senden  patents  were  sustained  and  the  Telefunken  company 
declared  an  infringer. 

Having  these  two  patents  adjudicated,  the  National  Elec- 
tric Signaling  Company  at  once  began  an  action  for  injunc- 
tion against  the  Marconi  Wireless  Telegraph  Company  of 
America,  which  is  alleged  to  be  one  of  the  largest  infring- 
ers of  the  patents.  A  hearing  in  this  case  was  held  at 
Trenton.  N.  J.,  on  Nov.  17,  at  which  time  Judge  Rcllstab 
issued  a  preliminary  injunction  restraining  the  Marconi 
company  from  further  infringement  except  as  to  its  pend- 
ing contracts  with  the  United  States  Navy.  From  the 
representations  of  the  Navy  Department  it  appeared  to  the 
court  tliat  a  severe  inconvenience  might  result  if  the  Mar- 
coni company  were  not  allowed  to  deliver  the  instruments 
already  contracted  for,  so  this  was  permitted  by  the  court 
under  the  provision  that  there  be  given  a  bond  of  $25,000 
for  the  protection  of  the  owners  of  the  Fessenden  patents. 

Following  the  order  of  court  described  above  there  was 
filed  a  motion  to  suspend  the  injunction,  with  affidavits 
from  the  Marconi  company's  engineers  stating  that  the 
apparatus  complained  of  as  infringing  was  installed  at  over 
500  stations  and  that  to  remove  it  would  require  some  two 
months'  time.  In  the  argument  before  Judge  Rellstab 
Nov.  21,  at  Trenton,  ex-Attorncy-General  John  W.  Griggs 
stated  for  the  Marconi  company  that  removing  the  appa- 
ratus immediately,  as  originally  ordered,  would  so  cripple 
the  wireless  service  that  if  an  accident  at  sea  should  occur 
great  loss  of  life  might  result.  With  this  in  view,  Judge 
Rellstab  suspended  the  injunction  temporarily  as  to  exist- 
ing ship  stations  and  those  on  shore  intended  for  ship  com- 
munication, but  still  restrained  the  Marconi  company  from 
installing  the  infringing  apparatus  at  any  new  plants  pend- 
ing final  settlement  of  the  case.  He  further  required  a 
bond  of  $100,000  to  guarantee  payment  to  the  National 
company  of  any  damages  which  may  be  proved  to  arise 
from  the  partial  suspension  of  injunction. 

The  invention  concerned  is  a  method  of  sending  and  re- 
ceiving wireless  telegrams  by  use  of  high-pitched  sparks. 
These  rapid  musical  sparks  produce  a  distinct  tone  at  the 
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The  Public  Utilities  Commission  of  the  District  of 
Columbia  has  been  ordered  by  the  United  States  Senate  to 
make  an  investigation  of  the  affairs  and  rates  of  the  Chesa- 
peake &  Potomac  Telephone  Company,  which  operates  in 
the  District  of  Columbia. 

Wisconsin  Commission 

In  a  decision  on  the  application  of  the  Neshkoro  Light 
&  Power  Company  for  authority  to  increase  rates,  the  Wis- 
consin commission  prescribed  a  schedule  of  charges  which 
will  effect  a  decrease  in  rates.  .\n  analysis  of  the  com- 
pany's accounting  methods  showed  that  the  accounts  had 
been  kept  erroneously  and  that,  instead  of  earning  an  insuf- 
ficient return  upon  the  investment,  the  property  was  earn- 
ing approximately  15  per  cent.  The  company  had  in  effect 
a  jirimary  rate  of  10  cents  for  the  first  loo  kw-hr.  used  per 
month.  The  rates  prescribed  are  as  follows:  primary  rate. 
9  cents  net  for  the  first  sixty  hours'  use  per  month  of  tl  ■ 
active  connected  load;  secondary  rate,  7  cents  net  for  tli' 
next  forty  hours'  use  per  month;  excess  rate,  4  cents  net 
The  consumers  are  divided  into  classes  A,  B  and  C.  accord 
ing  to  the  percentage  of  connected  load,  in  a  manner  simi- 
lar to  that  used  by  the  commission  in  the  majority  of  its 
rate  cases. 

The  rates  for  motor  service  are  to  consist  of  a  charge  of  i 
$1.25  net  per  active  horse-power  capacity  per  month,  plus 
a  charge  of  4  cents  per  kw-hr.  for  energy  used.  The  active 
connected  load  is  to  consist  of  90  per  cent  of  the  first  10 
'iPi  7^  per  cent  of  the  next  20  hp,  60  per  cent  of  the  next  : 
30,  and  50  per  cent  of  the  connected  load  in  excess  of  60 
hp.    A  minimum  bill  of  $2.50  per  month  is  provided  for. 

The  commission  criticised   the  company   for  the  laxity    1 
which  is  apparent  in  its  accounting  methods  and  stated  that 
records,  if  properly  kept  in  the  future,  might  justify  the 
commission  in  amending  its  present  decision,  to  the  advan- 
tage of  the  applicant. 

The  commission  has  fixed  the  sum  of  $137,500  as  the 
price  to  be  paid  by  the  city  of  Manitowoc  for  the  property 
of  the  Manitowoc  Electric  Company.  The  city  voted  to 
acquire  the  property  under  the  provisions  of  the  indeter- 
minate permit  law.  A  present  value  of  $132,770  and  a 
reproduction  cost  of  $173,708  were  given  to  the  property 
by  the  commission's  engineers. 

The  application  of  the  Clinton  Telephone  Company  for 
authority  to  extend  its  lines  into  the  territory  served  by  the 
Bergen  Telephone  Company  has  been  denied.  It  appear- 
that  a  former  subscriber  of  the  petitioner,  upon  movir, 
into  the  district  served  by  the  objector  and  failing  to  re- 
ceive adequate  service,  requested  the  petitioner  to  extend 
its  lines  a  distance  of  about  80  rods  to  his  place  of  resi- 
dence. This  request  was  denied  by  the  commission  on  the 
ground  that  it  was  contrary  to  the  intentions  of  the  Legis- 
lature in  framing  the  Kneen  anti-duplication  law  and  that 
to  grant  the  apparently  reasonable  request  would  be  to 
establish  a  dangerous  precedent. 

The  Portage  American  Gas  Company  has  been  ordered 
to  reduce  its  rates  on  gas.  With  a  cost  new  of  $112,240  and 
with  depreciation  and  interest  computed  at  2  per  cent  and 
y.-,  per  cent  respectively,  the  commission  decided  that  gas 
could  be  sold  in  the  city  of  Portage  for  the  following  rates: 
first  2000  cu.  ft.  per  month,  $1.30:  next  3000  cu.  ft..  $1.20; 
next  5000  cu.  ft..  $1.10;  next  io,coo  cu.  ft..  $1 ;  over  20,000 
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u.  ft.,  $0.90.  The  present  niinimuni  bill  of  13  cents  per 
jonth  was  abolished  and  a  minimum  bill  ranging  from  25 
ents  for  a  three-light  meter  to  $4  for  a  200-light  meter  was 
irdered  substituted  therefor. 

West  \'irgixi.\  Commission 

Officials  of  the  X'irginian  Railway  Company  protested  to 
he  West  \"irginia  Public  Service  Commission  that  the  con- 
itruction  of  a  dam  140  ft.  high  in  the  Xew  River  at  Hinton, 
^V.  Va.,  planned  by  the  Virginian  Power  Company,  would 
nterfere  with  the  plans  for  the  construction  of  a  through 
railroad  from  tidewater  to  the  great  lakes.  The  Virginian 
Power  Company  has  asked  for  approval  of  a  plan  to  erect 
;ight  dams  along  the  Xew  River.  The  railway  company 
declares  that  necessary  grade  changes  to  avoid  a  dam  of 
:his  height  would  increase  the  cost  of  a  projected  line  of 
railroad  $2,650,000,  while  the  cost  of  a  double-track  line 
over  the  same  route  would  be  increased  $2,977,470. 

New  Jersey  Commission 

I  The  Board  of  Public  Utility  Commissioners  has  addressed 
ia  communication  to  the  City  Commissioners  of  Jersey  City 
regarding  the  proposed  investigation  of  gas  rates  in  Hud- 
son County.  The  board  holds  that  it  would  be  unwise  to 
make  such  an  investigation  at  this  time  inasmuch  as  the 
present  state-wide  rate  of  90  cents  per  1000  cu.  ft.  charged 
by  the  Public  Service  Gas  Company  is  far  more  advantage- 
ous to  the  people  of  the  State  at  large  than  if  municipal 
units  were  established.  The  attention  of  the  commissioners 
is  called  to  the  fact  that  even  if  Hudson  County  were  placed 
in  a  separate  division  for  rate-making  purposes,  little  if  any 
actual  benefit  would  result.  Supporting  this  contention, 
the  board  points  out  that  the  State  might  be  divided  into 
five  divisions,  as  has  been  suggested,  and  if  so  the  approxi- 
mate rates  in  each  would  be :  Essex  division,  $0,837  '<  Hud- 
son division,  $0,872;  Bergen  division,  $1.17;  central  divi- 
sion, $1,293;  southern  division,  $1,095,  such  rates  being 
based  upon  investigations  made  by  the  board  recently  in 
the  Passaic  district. 

The  board  has  dismissed  the  complaint  of  the  Postal  Tel- 
egraph &  Cable  Company  against  the  New  York  Telephone 
Company  to  accord  it  certain  reductions  in  tolls  on  mes- 
sages delivered  over  the  company's  lines  and  affirming  that 
such  reductions  had  been  granted  the  Western  Union 
Telegraph  Company.  The  board  finds  no  merit  in  the  com- 
plaint as  the  testimony  shows  that  the  Postal  company 
sought  only  the  reduced  tolls  on  inward-bound  calls  to  its 
customers,  whereas  the  contract  between  the  Western  Union 
and  Telephone  companies  provides  for  both  inward  and 
outward-bound  messages.  The  Telephone  company  ex- 
pressed willingness  to  make  a  contract  with  the  Postal  com- 
pany similar  to  that  now  existing  with  the  Western  Union 
company,  but  refused  to  divide  it  so  as  to  make  it  applicable 
only  to  the  delivery  of  messages. 

Cai.iforxia  Co.mmission 

A  decision  has  been  rendered  by  the  Railroad  Commis- 
sion of  California  declaring  excessive  and  unreasonable  all 
the  long-distance  telephone  rates  of  the  Pacific  Telephone 
&  Telegraph  Company  in  California.  The  commission  cut 
the  rates  21  per  cent  and  allowed  two  minutes  for  conver- 
sation as  against  one  minute  heretofore  allowed.  The  com- 
mission's order  required  that  30  per  cent  of  long-distance 
revenues  be  credited  to  city  exchanges  instead  of  15  per 
cent. 

MiciiiG.VN  Commission 

The  report  of  the  Michigan  Railroad  Commission  on  the 
telephone  situation  states  that  the  system  is  overloaded  with 
unnecessary  calls  which  should  be  eliminated.  This  applies 
to  each  class  of  service.  Party  lines,  used  by  52  jier  cent 
of  the  subscribers,  show  many  more  calls  per  day  than  are 
normally  allowed.  The  commission  recommends  a  metered 
service. 


Current  News  Notes 

The  Electku-  Way. — On  the  rear  of  his  electric  deliv- 
ery wagons  a  prominent  merchant  in  a  Middle  West  city 
has  had  affixed  the  legend:  "Goods  Bought  at  Brown's 
Get  Home  Before  Vou  Do — The  Electric  Way." 

*  *     * 

Water-Power  in  National  Forests.— The  national 
forests  of  the  United  States  contain  waterfalls  with  an 
aggregate  estimated  capacity  of  12.000,000  hp.  These  sites 
are  available  for  use  under  permit  from  the  Secretary  of 
.Agriculture  at  Washington. 

Melting  Points  of  Coi-i'er  Alloys.— "The  .\i)proxiniate 
Melting  Points  of  Some  Commercial  Copper  Alloys  "  is  the 
subject  of  a  report  by  Messrs.  H.  W.  Gillett  and  A.  B. 
Norton,  which  has  just  been  issued  as  Technical  Paper  No. 
60  of  the  United  States  Bureau  of  Mines.  The  director  of 
the  bureau,  Washington,  D.  C,  has  copies  for  free  distri- 
bution. 

*  *     * 

Electricity  in  Calcutta. — The  electrical  engineers  in 
Calcutta,  India,  have  formed  a  local  section  of  the  Institu- 
tion of  Electrical  Engineers,  electing  Mr.  R.  Winkfield  its 
first  chairman.  The  Calcutta  Electric  Supply  Company  at 
present  has  connected  to  its  system  over  40,000  fans,  370,- 
000  lamps  and  1096  motors,  the  latter  varying  from  i  hp  to 
250  hp  in  rating. 

*  *     * 

The  Southern  California  Edison  System. — The  South- 
ern California  Edison  Company,  with  headquarters  at  Los 
Angeles,  operates  seven  water-power  plants,  three  steam 
plants  and  fifty-one  substations,  supplying  service  over 
approximately  12,500  sq.  miles  of  territory.  Its  transmis- 
sion lines  aggregate  822  miles  in  length,  with  a  secondary 
distribution  system  totaling  1900  miles. 

*  *     * 

The  First  U.  S.  Patent  on  Ice-Making. — On  exhibi- 
tion at  the  National  Museum,  Washington,  D.  C,  is  the 
first  patent  for  the  artificial  manufacture  of  ice  granted  by 
the  United  States  government.  It  was  issued  as  No.  8080 
on  May  6,  185 1,  to  Mr.  John  Gorrie.  of  New  Orleans.  La. 
Both  the  papers  accompanying  the  case  and  the  patent  it- 
self are  written  bv  hand  on  parchment  and  are  slill  in  ex- 
cellent condition, 

*  *     * 

Via  Wireless  from  Togoi.and  to  Berlin. — The  (ierman 
government  has  prepared  plans  for  the  erection  of  a  long- 
range  wireless-telegraph  station  in  Togoland,  German  West 
Africa,  with  sufficient  power  to  have  communication  di- 
rectly between  Togoland  and  Berlin,  thereby  connecting 
Germany  directly  with  all  its  African  colonies.  Other  wire- 
less stations  have  been  and  are  now  being  constructed  in 
Germany's  other  African  colonies. 

*  *     + 

Electric  "Star  of  Hope"  for  Xew  \m<K  Park. — During 
Christmas  week  each  year  an  electrically  lighted  60-ft. 
Christmas  tree  is  erected  in  Madison  Square  Park,  New 
York  City,  to  bring  Christmas  cheer  to  the  city's  homeless. 
To  supplement  this  holiday  feature,  several  unknown 
philanthropists  have  just  had  erected  in  the  same  park  an 
electrically  lighted  star  on  a  30-ft.  pole  and  have  endowed 
this  sign  of  hope  for  its  operation  during  all  the  nights  of 
the  year,  except  when  the  electric  Christmas  tree  is  ablaze 
during  the  holidays. 

*  *     * 

A  Thirteen-Mili.ion-Dollar  Water-Power  Plant  for 
Southern  Italy. — The  Italian  Parliament  has  passed  an 
act  authorizing  the  construction  of  a  150,000-hp  hydroelec- 
tric development  in  Calabria,  in  southern  Italy.  The  con- 
templated construction  work  will  require  the  erection  on  a 
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grand  scale  of  ihree  dams  at  an  estimated  cost  of  some 
$13,000,000.  In  the  aggregate  it  is  expected  to  supply  about 
150,000  hp  for  traction,  illumination  and  the  development 
of  industries,  not  only  in  Calabria,  but  also  in  Apulia  and 
throughout  southern  Italy  in  general.  Energy  will  also  be 
employed  on  a  large  scale  for  irrigation  purposes. 

*  *     * 

Municipal  Plant  Seeks  Trained  Manager. — The  city 
of  Owensboro,  Ky.,  will  shortly  appoint  a  qualified  engi- 
neer to  act  as  city  clerk  and  manager  of  the  municipal 
electric-light  and  water  plants.  By  combining  the  several 
offices  and  giving  the  consolidated  position  an  adequate 
salary,  the  Mayor  hopes  to  be  able  to  get  a  man  with  suffi- 
cient technical  training  and  executive  ability  to  run  the 
utilities  on  a  modern  and  efficient  basis. 

*  *     * 

Utah  Power  &  Light  Company  a  Trespasser  on  Forest 
Lands. — The  United  States  Circuit  Court  of  Appeals 
handed  down  a  decision  at  St.  Paul,  Minn.,  Nov.  22,  in  the 
case  of  the  government  against  the  Utah  Power  &  Light 
Company,  of  Logan,  Utah.  The  court  decided  that  the 
power  company  has  no  rights  to  land  it  occupies  which  is  a 
part  of  the  National  Forest  in  Cache  County,  Utah.  The 
decision,  which  reverses  the  District  Court  of  Utah,  in 
effect  practically  will  make  possible  confi.scation  by  the 
government  of  the  greater  part  of  the  plant,  in  which 
$5,000,000  is  said  to  be  invested. 

*  *     * 

Ontario  Hydroelectric  Commission  to  Make  Fur- 
ther Reductions  in  Rates.— According  to  the  report  of 
Mr.  F.  A.  Gaby,  chief  engineer  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  the  municipalities  served  by 
the  hydroelectric  system  have  been  able  to  meet  all  obli- 
gations for  operation  and  maintenance  charges,  including 
interest  and  sinking  funds  and  to  accumulate  a  balance 
available  '  for  depreciation  and  reserve  accounts,  without 
drawing  on  the  ordinary  tax  receipts  for  deficits.  This 
surplus  ranged  from  10  per  cent  to  56  per  cent.  There  are 
now  forty-six  municipalities  on  the  Niagara  system,  taking 
an  aggregate  of  52,000  hp.  The  Hon.  Adam  Beck,  chair- 
man of  the  commission,  stated  that  further  reductions  in 
charges  would  be  made  next  year,  and  that  a  formal  an- 
nouncement of  these  new  rates  will  be  made  as  soon  as  the 
municipalities  have  been  consulted.  In  the  cases  of 
Toronto,  Ottawa  and  London  the  commission  has  already 
prepared  figures  and  will  recommend  that  lower  rates  be 
made  effective  on  Jan.  2.  In  Ottawa  and  London  the  pres- 
ent cash  discount  of  10  per  cent  on  domestic  and  commer- 
cial lighting  will  be  increased  to  25  per  cent,  and  a  reduction 
of  18  per  cent  will  be  made  in  energy  charges  for  motor 
circuits  and  for  street  lighting. 

*  *     * 

Prize  Winners  at  Jobbers'  Meeting. — At  the  November 
meeting  of  the  Electrical  Supply  Jobbers'  .Association  at 
Hot  Springs,  Va.,  Nov.  18  to  20  inclusive,  field  and  indoor 
tournaments  were  provided.  There  was  a  golf  tournament 
for  manufacturers  during  the  morning  of  Nov.  19  and  a 
tournament  for  jobbers  during  the  afternoon  of  the  same 
day.  On  Nov.  18  and  19  there  were  pool  and  billiard  tour- 
naments, and  during  the  afternoon  and  evening  of  Nov. 
19  bridge  and  "five  hundred"  were  played  by  the  lathes. 
The  following  is  the  list  of  the  prizes  and  winners;  Manu- 
facturers, golf — silver  overlay  water  jug,  Mr.  Van 
Rensselaer  Lansingh,  Cleveland;  golf  bag,  Mr.  H.  L.  Ever- 
est, Jr.,  Chicago;  silver  overlay  pitcher,  Mr.  R.  F.  Valen- 
tine, Cleveland.  Jobbers,  golf — silver  overlay  decanter,  Mr. 
F.  D.  Van  Winkle,  Cincinnati ;  golf  bag,  Mr.  F.  B.  Elliott, 
Philadelphia;  cup,  Mr.  N.  G.  Harvey,  Chicago;  head  lamp, 
Mr.  L.  V.  Garron.  Philadelphia;  side  lamps,  Mr.  F.  P. 
Vose,  Chicago;  horn,  Mr.  G.  B.  Hill,  Pittsburgh;  vibrating 
horn,  Mr.  H.  C.  Lucas,  Philadelphia;  trouble  finder.  Mr. 
C.  S.  Walker,  Indianapolis:  tail-lamp,  Mr.  C.  Scudder,  Jr., 


St.  Louis.  Billiards — water  pitcher,  Mr.  E.  H.  Haughton. 
Cleveland.  Pool — water  pitcher,  Mr.  H.  F.  Watson,  Chi- 
cago. Ladies,  bridge — cologne  bottle,  Mrs.  H.  S.  Wilson, 
Philadelphia;  tea  samovar,  Mrs.  C.  J.  Litscher,  Grand 
Rapids,  Mich. ;  electric  frying  pan,  Miss  N.  N.  Sibley, 
Perth  Amboy ;  electric  frying  pan,  Mrs.  E.  K.  Patton,  Chi- 
cago;  electric  fan,  Mrs.  V.  V.  Burton,  Bridgeport.  Ladies, 
"five  hundred" — electric  percolator,  Mrs.  H.  Hutchissen, 
Cleveland;  toaster  stove,  Mrs.  H.  M.  Savage,  Boston;  elec- 
tric chafing  dish,  Mrs.  F.  M.  Pierce,  Chicago:  electric  fan, 
.Mrs.  R.  H'erstein,  Memphis. 

*  *     * 

SOCIETY  MEETINGS 

Puhlicity  for  Electrical  Congress. — Mr.  Preston  S. 
Millar,  past-president  of  the  Illuminating  Engineering  So- 
ciety, has  been  appointed  chairman  of  the  committee  on 
publicity  of  the  International  Electrical  Congress  to  be 
held  at  San  Francisco  in  September,  1915.  Other  mem- 
bers of  the  committee  are  Messrs.  F.  H.  Gale,  Schenectady, 
N.  Y. ;  J.  C.  McQuiston,  Pittsburgh,  Pa.;  A.  H.  Halloran. 
San  Francisco,  Cal.,  and  O.  H.  Caldwell,  New  York. 

*  *     * 

Washington  Section,  A.  I.  E.  E. — The  Washington 
(D.  C.)  Section  of  the  American  Institute  of  Electrical 
Engineers  held  its  first  meeting  of  the  season  Nov.  11, 
when  Mr.  Norman  Macbeth,  editor  of  The  Lighting  Jour- 
nal, made  an  address  on  "The  Growing  Recognition  of 
Proper  Lighting."  Mr.  H.  C.  Eddy,  chairman  of  the  sec- 
tion, and  Mr.  John  H.  Finney,  past-chairman,  were  ap- 
pointed members  of  a  local  committee  to  represent  the  In- 
stitute during  the  Conservation  Congress  held  at  Wash- 
ington Nov.  18  to  20. 

*  *     * 

Ohio  Society  of  E.xgineers. — The  Ohio  Society  of 
Mechanical,  Electrical  and  Steam  Engineers  held  its  elev- 
enth annual  meeting  in  Columbus  on  Nov.  20  and  21.  About 
fifty  members  were  in  attendance.  Among  the  papers  and 
addresses  was  one  by  Mr.  Francis  C.  Caldwell,  professor  of 
electrical  engineering  at  Ohio  State  University,  on 
"Quartz-Tube  Mercury-Vapor  Lamps,"  and  another  by  Mr. 
George  N.  Lemmon  on  "Recent  Developments  in  Electrical 
Transmission."  The  sessions  of  Nov.  21  were  held  at  the 
Ohio  State  University,  where  the  visitors  were  entertained 
at  lunch  and  dinner. 

*  *     * 

PiTTSRURGH  Sectio.n,  I.  E.  S. — The  Pittsburgh  Section 
of  the  Illuminating  Engineering  Society  will  hold  a  joint 
meeting  with  the  local  section  of  the  American  Institute  of 
Electrical  Engineers,  in  the  Auditorium,  Oliver  Building. 
Pittsburgh,  Friday,  Dec.  12.  At  this  session  the  following 
papers  are  scheduled  for  presentation :  "A  Problem  in 
Boulevard  Lighting,"  by  Mr.  J.  M.  Froelich;  "Variables  in 
Street  Lighting,"  by  Mr.  J.  F.  Martin,  and  "Some  Aspects 
of  Free  Lamp  Renewals,"  by  Mr.  Thomas  F.  Campbell. 
Mr.  Alan  Bright,  827  Wabash  Building,  is  secretary  of  the 
Pittsburgh  Section  of  the  I.  E.  S. 

*  *     * 

Electrical  Contractors'  Association  of  Texas. — The 
state  convention  of  the  Electrical  Contractors'  Association 
nf  Texas  was  held  at  Waco,  Tex.,  Nov.  13.  Delegates  from 
Dallas,  Greenville,  San  Antonio,  Fort  Worth.  Houston  and 
Waco  were  in  attendance.  In  the  absence  of  President 
Martin  Wright,  of  San  Antonio,  Vice-president  Jack 
Owens,  of  Waco,  presided.  The  following  officers  were 
elected :  President,  Mr.  A.  J.  Anderson,  Fort  Worth : 
vice-president,  Mr.  W.  H.  Earle,  Dallas;  treasurer,  Mr. 
George  Bounds.  Fort  Worth ;  secretary,  Mr.  C.  M.  Cockrell, 
Dallas;  director  to  national  convention  at  Detroit  in  July, 
1914,  Mr.  W'illiam  Clower,  Dallas;  alternate,  Mr.  E.  T. 
Bordeu,  Houston.  Fort  Worth  was  selected  as  the  place 
of  the  next  convention  -April  25,  1914. 
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New  Turbine  Installation  at  Little  Rock,  Ark. 


station  of  the  Merchants'  Lighting  Company  built  in  six  months, 
together  with  complete  underground  and  overhead  distribution 
system — Condenser    pit     to    accommodate    varying    river    stages 


PRINCIPAL  interest  attaches  to  the  new  turbine  sta- 
tion   and    distribution    system    of    the    Merchants' 
Lighting  Company  at  Little  Rock,  Ark.,  as  a  result 
of  the  rapidity  with  which  this  2500-kw  plant  was  built. 
The  company  was  granted  its  lighting  franchise  June  3, 

K912,  but  on  the  condition  that  the  plant  should  be  in 
peration  by  the  same  date  on  the  following  year.  Owing 
to  various  delays  actual  construction  was  not  begun  until 
INov.  15,  1912,  but  from  that  date  on  the  work  was  pushed 
Energetically,  despite  the  serious  handicap  interposed  by 
the  rainy  season  which  had  meanwhile  set  in.  By  May  13, 
however — three   weeks   before   the   date   scheduled   in   the 

Eranchise — both  plant  and  distribution  system  were  ready 
or  operation  and  the  complete  installation  has  since  been 
in  regular  service. 

The  power-house  building  is  of  pressed  brick  and  rests 
upon  the  famous  rock  projecting  into  the  Arkansas  River, 
from  which  the  city  receives  its  name.  This  landmark  is 
the  first  rock  seen  on  the  river  trip  from  New  Orleans  up 
the  Mississippi  and  thence  up  the  Arkansas  River  to  the 
icity  of  Little  Rock.  The  power-house  building  measures 
114  ft.  by  96  ft.  in  plan  and  is  45  ft.  high. 

The  roof  trusses  in  the  boiler  and  turbine  rooms  are  of 
the  Howe  type.  A  monitor  roof  extends  down  the  center 
of  the  boiler  house  and  is  carried  by  two  Fink  trusses  ele- 
vated ;  ft.  above  the  main  roof.     The  latter  is  of  red  tile 


and  is  covered  with  a  layer  of  felt  roofing,  on  which  a  tar- 
and-gravel  coating  is  in  turn  laid.  The  boiler-house  front 
is  largely  filled  in  with  galvanized-steel  sashes  and  wire- 
glass.  Rolling  steel  curtains  are  to  be  installed  beneath 
the  wire-glass  in  the  boiler-room  panels. 

Steam-Plant  Equipment' 

The  boiler  equipment  consists  of  three  vertical-header 
Babcock  &  Wilcox  boilers,  carrying  a  working  pressure  of 
200  lb.  per  sq.  in.  and  equipped  with  forged-steel  head- 
ers, nozzles  and  mud  drums.  Each  boiler  evaporates  10,700 
lb.  of  water  per  hour  from  and  at  212  deg.  Fahr.  The 
boilers  are  elevated  2  ft.  above  the  standard  setting,  and  the 
corner  posts  are  placed  outside  of  the  brickwork  so  that 
stokers  may  be  installed  at  a  later  date. 

The  stack  was  erected  by  the  Weber  Chimney  Company 
and  is  of  the  latter's  standard  coniform  type,  175  ft.  high 
by  8  ft.  6  in.  in  diameter  at  the  top.  It  is  lined  with  an 
additional  stack  50  ft.  high,  with  an  air  space  between  the 
two  stacks  for  expansion  and  contraction.  The  concrete 
mixture  used  consists  of  one  part  R.  W.  Hunt  tested  Port- 
land cement,  three  parts  clean,  sharp,  deep-water  sand,  and 
five  parts  of  clean,  sharp  trap-rock  passed  through  a  i-in. 
screen.  Four  galvanized-steel  lightning  rods,  spaced  90 
deg.  apart,  extend  the  height  of  the  stack,  projecting  onto 
bedrock   at  the   base   and   5    ft.   above  the  top.      During  a 
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recent  thunderstorm  lightning  struck  the  stack,  and  except 
tor  momentarily  illuminating  the  boiler  house,  close  in- 
spection has  shown  absolutely  no  damage  at  all,  not  even 
a  chip  being  loosened  from  the  top  of  the  stack.  The 
breeching  is  of  No.  4  Birmingham  gage  iron  and  measures 
II  ft.  6  in.  high  by  5  ft.  6  in.  wide,  with  an  expansion  joint 
between  each  battery  of  boilers. 


VIC.    2 — l.SliiKlUK    OF    l;Oil.ER    UOO.M 

.All  three  passes  of  the  boilers  are  built  of  firebrick  of  the 
very  best  grade.  There  is  additional  room  in  the  boiler 
house  for  two  more  units  similar  to  those  now  in  use.  A 
traveling-pan  ash  conveyor  made  by  the  Webster  Manu- 
facturing Company,  with  dumps  adjoining  each  boiler,  cares 
for  all  ashes  from  the  boiler  house. 

"Vigilant"  boiler  feed-water  regulators  are  installed  on 
each  boiler,  maintaining  an  even  and  constant  water  level. 
One  i2oo-hp  Cochrane  feed-water  heater  and  purifier  sup- 
plies the  necessary  heat  to  the  feed  water.  At  present  the 
feed   water  is  held  at  212    de?.    Fahr.      The    feed-water 


FIG.     3 ROT.\RY     URV-V.\CUUM     PUMP     IN     TURBINE    ROOM 

heater  is  arranged  with  a  by-pass  so  that  it  may  be  cleaned 
at  all  times. 

Two  outside,  end-packed,  double-acting,  pot-valve  Fair- 
banks-Morse boiler-feed  pumps,  each  rated  at  140  gal.  per 
minute,  supply  the  necessary  boiler-feed  water  and  are 
equipped  with  Fisher  governors  operating  in  connection 
with  the  X'igilant  boiler  feetl-water  regulators  already  men- 
tioned. 


.Ste.\.m  Piping 

The  steam  piping  consists  of  a  lo-in.  main  steam  heai 
of  extra-heavy  Spellerized  steel,  with  Van  Stone  joints  s 
extra-heavy,  spot- faced,  rolled-steel  flanges.  The  m; 
steam  header  is  supplied  with  steam  from  8-in.  lines  fr 
each  boiler.  In  each  boiler-supply  line  are  located  botl 
gate  valve  and  an  automatic  stop-and-check  valve.  1 
main  steam  turbines  are  supplied  through  6-in.  lines  fr 
tile  main  steam  header. 

Helow  the  main  steam  header,  and  attached  thereto 
three  points,  is  the  auxiliary  4-in.  header,  made  up 
extra-heavy  steel  pipe  and  Van  Stone  joints,  with  ext 
lieavy.  spot-faced,   rolled-steel   flanges. 

In  addition  to  this  header,  a  drip  header,  tapped  ii 
every  fitting,  drains  the  condensate  from  the  main  ste, 
header  directly  back  to  the  boilers  through  a  slop  va 
;ind  a  check  valve  tapped  in  ahead  of  the  respective  boi 
blow-off  valves.  Homestead  blow-off  cocks,  in  connecti 
with  standard  Babcock  &  Wilcox  blow-ot"f  angle  valves,  i 
used.  The  boiler-feed  lines  are  of  extra-heavy  steel  pi 
with  Van  Stone  flanges. 


FIG.     4 — PI  ANT     KXTKRIDK.     SllOWINT,     ((IVCKIIF.     S  I  ACK     .\ 
LIGHTNING    PROTECTION 

The  main  exhaust  line  is  of  3C-in.  steel  pipe,  with  V 
Stone  joints  and  cast-iron  flanges. 

All  valves  larger  than  2.5  in.  have  cast-steel  bodies,  b( 
nets  and  yokes,  with  monel-metal  valves,  seats  and  stei 
.\11  fittings  such  as  ells,  tees,  separators,  etc.,  are  of  c 
steel.  .'Ml  valves  and  fittings  2.5  in.  and  smaller  are 
extra-heavy  brass  throughout.  This  high-grade  pipi 
was  employed  since  it  is  planned  shortly  to  install  sup 
heaters  for  150  deg.  superheat,  which  will  require  the  v( 
best  metal.  .A  Foster  reducing  valve  reduces  the  boi 
pressure  on  the  auxiliary  steam  engines  from  200  lb.  to  1 
lb.  per  sq.  in. 

All  atmospheric  exhaust  piping  from  the  main  ste 
turbines  and  feed-water  heater  is  of  galvanized  .-Kmeric 
spiral-riveted  pipe,  with  Burt  exhaust  heads.  Davis  au 
matic  atmospheric  relief  valves  are  installed  in  the  atm 
pheric-exhaust  lines  from  the  main  turbines.  These  lit 
are  outside  of  the  building  and  are  sealed  with  heavy 
so  that  in  cold  weather  no  trouble  will  be  experienced  fr 
frost.     Filters  are  installed  in  the  line  supplying  bead 
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;vater  to  the  main  turbines,  as  much  trouble  has  been 
experienced  at  Little  Rock  with  the  city  supply. 

All  steam  piping  is  covered  with  standard  85  per  cent 
nagnesia,  bound  in  muslin,  painted  black  and  fixed  with 
jrass    bands   at   30-in.   intervals.     All   hot-water   lines   are 

overed  with  standard  air-cell  magnesia  covering  similarly 
Dound  with  brass  bands.  Steam  lines  are  painted  black, 
water  lines  gray,  air  lines  blue,  cylinder-oil  lines  green,  and 

ngine-oil  lines  red,  so  that  the  operators  can  make  no 
mistake  in  the  pipes. 

Condensing  Equipment 

Steam  from  the  main  turbines  is  condensed  by  one  3300- 
;q.  ft.  two-pass  Alberger  surface  condenser,  which  is  piped 
lo  permit  reversal  of  the  circulating  water.  The  cooling 
supply  is'taken  directly  from  the  Arkansas  River  through  a 
:24-in.  cast-iron  flanged  pipe  line.  A  i6-in.  cast-iron  flanged 
siphon  leg  forms  the  return  to  the  river,  thus  balancing  the 
greater  part  of  the  static  head.  Double  screens  are  em- 
ployed at  the  entrance  of  the  24-in.  suction  line,  and  wher- 
ever circulating-water  pipe  lines  change  cross-section  eccen- 
tric reducers  are  used  so  that  no  air  pockets  may  form. 

The  condensers  are  supplied  with  water  by  two  lo-in. 
Alberger  double-suction  horizontal,  split-case  volute 
pumps,  with  outboard,  ring-oiled  bearings,  deep  stuffing 
boxes  and  lantern  glands.  From  the  hot  well  condensed 
steam  is  taken  by  two  two-stage  turbine  pumps  to  the  fill-up 
tank  in  the  boiler  room.  One  hot-well  pump  is  driven  by  a 
three-phase,  220-volt,  60-cycle  (ieneral  Electric  motor  run- 
ning at  3600  r.p.m.,  and  the  other  hot-well  pump  is  oper- 
ated by  a  Terry  turbine.  All  condensing  equipment  is  in- 
stalled in  a  condenser  pit  located  directly  beneath  the  tur- 
bines and  hewn  out  of  the  solid  rock  to  a  depth  of  41  ft.  6 
in.  This  pit  provides  for  the  28-ft.  rise  and  fall  in  the 
stages  of  the  Arkansas  River.  .\11  waste  water  from  the 
glands  in  this  pit  drains  to  a  sump  located  therein  and  is 
pumped  out  by  an  automatic  2-in.  vertical  Worthington 
volute  pump  directly  connected  to  a  2-hp  induction  motor. 
All  bearing:  water  and  other  clean  waste  water  is  drained 


FIG.   5 CONDENSER   EyLIl'.MEM    IN    PIT  4I    FT.   LELOW  TURUINE 

FLOOR 

to  the  bottom  of  this  pit  into  a  steel  tank,  from  which  it  is 
pumped  by  one  double-acting,  single-cylinder,  outside- 
packed  Burnham  steam  pump  controlled  by  a  float  from  the 
tank  water  level. 

Crane-tilt  steam  traps  care  for  the  condensate  from  the 
separators  of  the  main  and  exciter  turbines.  Alberger 
rotary,  dry-vacuum  pumps  arc  of  the  flywheel  type,  giving 
a  full  stroke,  and  are  fitted  with  balanced  valves.    .-X  vacuum 


of  2S  in.,  measured  with  a  mercury  barometer,  has  been 
maintained  throughout  the  summer  months,  which  is  an 
exceedingly  good  record  considering  the  high  temperature 
of  the  condensing  water. 

A  is-ton  crane  traverses  the  turbine  room,  and  its  main 
chain  is  long  enough  to  permit  the  hook  to  be  lowered  40 
ft.  below  the  turbine-room  floor,  so  as  to  handle  the  con- 
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densing  equipment   in   tlic   [jit   easily   wlien   this   is  desired. 
Turbine  Room 

The  turbine  room  is  114  ft.  long  by  35  ft.  6  in.  wide  and 
measures  42  ft.  in  height.  The  main  units  consist  of  two 
1250-kva,  23Co-volt.  three-phase,  60-cycle,  3600-r.p.m.  hori- 
zontal General  Electric  turbine-alternator  sets.  Exciting 
current  is  furnished  by  two  35-kw,  125-volt  turbo-genera- 
tors. These  exciters  are  flat-compounded,  so  that,  if  de- 
sired at  a  later  date,  Tirrill  regulators  may  be  installed 
without  further  complications. 

On  the  switchboard  each  of  the  two  turbine  panels  is 
equipped  with  a  voltmeter  and  eight-point  plug,  three  am- 
meters, a  direct-current  field  ammeter,  a  three-phase  indi- 
cating wattmeter,  a  kilowatt-hour  meter  and  an  automatic 
oil  switch  with  definite  time-limit  relay.  Each  exciter 
panel  has  an  ammeter  and  voltmeter  and  the  usual  rheo- 
stats. The  four  three-phase  feeder  panels  for  light  and 
motor  service  are  equipped  with  automatic  oil  switches  con- 
trolled by  inverse  time-limit  relays. 

Direct  current  for  the  system  is  supplied  by  300-kw, 
three-phase,  60-cycle,  three-wire,  500-volt  General  Elec- 
tric rotary  converters,  arranged  for  10  per  cent  boosting 
or  lowering  from  the  alternating-current  side  for  direct- 
current  voltage  regulation. 

Distributing  System 

The  distributing  .system  throughout  the  business  district 
is  entirely  underground  and  has  the  distinction  of  being  the 
first  such  system  of  its  kind  in  Arkansas.  The  city  of 
Little  Rock  is  without  storm  sewers  of  adequate  size  to  care- 
for  the  drainage,  and  the  result  is  that  during  heavy  cloud- 
bursts the  downtown  districts  often  become  flooded,  putting 
streets,  alleys  and  sidewalks  a  foot  under  water.  In  order- 
to  keep  its  manholes  and  conduits  dry,  the  Merchants'  com- 
pany constructed  a  main  sewer  of  8-in.  salt-glazed  vitri- 
fied clay  pipe,  with  laterals  of  6-in.  similar  pipe,  under  all 
conduits  and  manholes  in  the  business  district.  This  sewer 
system  has  a  minimum  drain  of  6  in.  for  each  100  ft.  Each 
manhole  is  trapped  directly  into  the  sewer  with  an  ordinary 
P-trap  and  ball  screen,  and  absolutely  no  water  has  been 
found  in  any  manhole  either  during  or  immediately  after 
the  heaviest  cloudbursts.  The  main  sewer  discharges  into- 
the    Arkansas    River    directly    at    the    rear    of    the    power 


house  and  in  view  of  the  turbine  room  so  that  the  working 
of  the  sewer  may  be  observed  at  all  times. 

All  conduits  are  made  up  of  units  of  three-hole  or  four- 
hole  ducts  with  broken  joints,  while  an  envelope  of  con- 
crete 4.5  in.  thick  entirely  surrounds  the  finished  conduit. 
Each  joint  has  been  wrapped  with  cheesecloth  6  in.  wide, 
and  all  conduits  were  thoroughly  scraped  and  mandreled 


FIG.     7 ORNAMENTAL     STREET     LIGHTING      I.V      UNDERGROUND 

DISTRICT 

after  completion.  All  ducts  are  of  y/i-in.  actual  bore,  and 
no  duct  was  allowed  to  enter  the  work  which  showed  the 
least  irregularity,  roughness,  bend,  crack  or  other  defect. 
The  manholes  are  square  in  cross-section,  with  a  6-in.  re- 
inforced-concrete  roof,  a  6-in.  concrete  floor  and  the  walls 
built  of  vitrified  paving  block  laid  in  cement  mortar,  making 
a  thoroughly  waterproof  job.  Manhole  covers  of  a  very 
heavy  type  are  used.  They  are  circular  in  form  and  have 
openings  large  enough  to  admit  freely  a  loo-kva  subway 
transformer.  Nearly  all  manholes  are  8  ft.  by  8  ft.  in  cross- 
section,  except  in  a  few  cases  where  very  congested  piping 
conditions  were  found.  Here  they  were  reduced  to  6  ft.  by 
8  ft.  in  section.  Six-foot  head-room  is  allowed  in  all  man 
holes.  There  are  104,000  duct-feet  in  the  underground  sys- 
tem, and  the  average  cost,  including  sewers  and  manholes. 
was  22  cents  per  duct-foot.     This  is  very  reasonable,  con- 
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sidering  the  fact  that  sewer  cuts  i8  ft.  deep  through  the  cit> 
streets  were  met  with  in  several  instances. 

System  of  Feeder  Cables 

The  business  district  is  divided  into  three  sections,  fed  by 
three  2300-volt  cables.  These  comprise  one  three-conduc- 
tor, 250,000-circ.  mil  cable,  one  three-conductor  4/0  cable. 


and  one  three-conductor  2/0  cable.  All  are  papcr-insulaif<l 
and  lead-covered  and  have  been  tested  for  five  minutes  at 
20,000  volts.  The  reason  for  requiring  this  high  test  pressure 
is  that  after  the  confines  of  the  business  district  are  passcl 
these  cable  circuits  become  aerial  lines  and  danger  cxis: 
of  contact  with  the  10,000-volt  series  street-lighting  cit 
cuits.  For  secondaries,  three-conductor,  paper-insulated, 
lead-covered  cable  made  up  of  two  300,000-circ.  mil  and 
one  No.  o  copper  conductor  is  used.  All  secondaries  in 
the  respective  districts  are  cut  in  without  fuses  to  the 
transformers,  and  all  transformers  are  banked. 

Primary  three-pole,  three-way  Johns-Manville  junction 
boxes  are  used,  with  disconnecting  switches  and  fuses,  so 
that  each  transformer  is  fused  and  disconnecting  switches 
may  be  replaced  with  line  fuses,  where  needed,  at  proper 
intervals.  The  secondary  junctions  are  three-conductor, 
four-way  boxes,  with  disconnecting  switches  on  the  mains 
and  transformers  and  with  fuses  in  the  feeders  going  out  of 
the  manhole.  This  construction  permits  any  one  business 
block  to  be  cut  out  automatically  in  case  of  fire,  without 
injuring  or  inconveniencing  any  other  section. 

Direct    current    is    distributed    through    paper-insulated. 
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lead-covered  cables  containing  three  conductors — two  No. 
2/0  wires  and  a  No.  2  neutral.  This  cable  has  all  been 
tested  to  5000  volts.  Three-way  junction  boxes  are  here 
used,  the  mains  being  three-pole  and  the  branches  two- 
pole,  so  that  250-volt  direct  current  may  be  derived  at  each 
manhole  for  the  operation  of  elevators,  printing  presses 
ind  other  direct-current  service. 

Plant  Efficiency  Ohtaineh 

The  station  described  has  been  operating  since  May  13 
having  been  erected  complete  in  the  short  space  of  s: 
months.  Considering  the  distance  from  the  manufactir 
ers  and  all  sources  of  supply,  in  addition  to  the  difficulties 
interposed  by  the  rainy  season,  this  construction  feat  wa^ 
a  very  rapid  piece  of  work. 

During  the  month  of  August  215,000  kw-hr.  were  sold 
with  a  maximum  demand  on  the  station  of  420  kw  and  .■ 
load-factor  of  74  per  cent.  The  water  rate  of  the  static 
is  37.5  lb.  of  water  per  kilowatt-hour,  with  a  coal  consuni 
tion  of  3.6  lb.  per  kilowatt-hour.  Ordinary  slack,  runninp 
13.400  Ib.-Fahr.  thermal  units  per  lb.,  is  used  and  costs 
$2.10  delivered  in  the  company's  bins.    On  Nov.  18  the  con- 
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jcted  load  consisted  of  1423  hp  in  three-pha'ie,  6o-cycle 

otors,  the  equivalent  of  27,514  50-watt  alternating-current 

[Candescent  lamps,  94  hp  in  220-volt  direct-current  motors, 

tty-six  6.6  alternating-current  series-arc  lamps,  eight  lio- 

alt  multiple-arc  lamps  and  four  General  Electric  flame-arc 

nips. 

With  the  large  contracts  recently  closed,  it  will  soon  be 
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necessary  to  install  an  additional  2500-kw  turbine,  besides 
ian  additional  boiler,  with  chain-grate  stokers  and  super- 
heaters, to  care  for  the  company's  rapidly  growing  business. 

Among  the  recent  activities  of  the  Merchants'  Light- 
ing Company  was  the  execution  of  a  thirty-year  con- 
tract with  the  city  of  Argenta  (which  is  a  community  of 
15,000  people  directly  across  the  Arkansas  River  from 
Little  Rock),  closing  down  the  latter's  600-kw  munici- 
pal plant,  which  formerly  furnished  all  the  municipal 
and  practically  all  the  commercial  lighting  in  Argenta. 
The  company  has  also  contracted  for  replacing  two  125-hp 
American-Diesel  oil  engines  in  the  plant  of  the  Arkansas 
Cold  Storage  Company  w-ith  300-hp  induction  motors.  The 
ma.Nimum  demand  on  the  Argenta  municipal  plant  last 
winter  was  315  kw,  with  an  output  of  700,000  kw-hr.  Dur- 
ing the  summer  just  closed  the  demand  of  the  Arkansas 
Cold  Storage  Company  was  240  kw,  with  a  consimiption  of 
850,000  kw-hr.  for  the  year. 

An  accompanying  illustration  shows  the  ornamental  tung- 
sten  lighting  equipment   operated   by   the   comp.iny   in    the 


underground-di.stribution  district.  The  top  globe  on  each 
post  contains  a  loo-watt  tungsten  lamp  and  the  four  lower 
spheres  each  one  60-watt  unit.  About  sixty  of  these 
standards  have  been  installed  within  the  last  foiir  months. 
The  power  plant  of  the  Merchants'  Lighting  Company 
was  designed  and  constructed  by  Mr.  C.  E.  Rose,  of  Little 
Rock,  who  is  now  the  general  manager  of  the  company. 


Hydroelectric  Project  on  Klamath  River 

A  large  water-power  project  on  the  Klamath  River  below 
Keno,  Ore.,  has  recently  been  surveyed  in  a  preliminary 
way  by  the  State  Engineer  and  the  United  States  Reclama- 
tion Service  under  the  provisions  of  the  state  law  author- 
izing co-operation.  This  project  is  incidental  to  reclama- 
tion work  in  this  region,  and  the  investigation  is  being  car- 
ried on   from  the  fund  of  $100,000  now  available. 

A  canal  10.5  miles  long  in  Oregon,  terminating  about  2 
miles  above  the  California-Oregon  boundary  line,  will 
afford  a  fall  of  780  ft.  With  limited  storage  in  Upper  Kla- 
math Lake  1200  cu.  ft.  of  water  per  second  can  be  relied 
upon  during  the  dry  season.  This  will  furnish  approxi- 
mately 100,000  gross  hp.  As  the  prospects  appear  favor- 
able for  constructing  a  large  reservoir  near  the  lower  end 
of  the  canal,  the  low-water  output  of  this  project  will  com- 
pare favorably  with  the  famous  Keokuk  plant  on  the  Mis- 
sissippi River,  which  has  only  20.000  cu.  ft.  of  water  per 
second  at  low  stage  with  39  ft.  fall.  While  the  canal  will 
involve  considerable  rock  and  tunnel  work,  the  preliminary 
estimate  is  $200,000  per  mile,  or  $21  per  horse-power  for 
the  cost  of  this  feature. 

The  water  necessary  for  this  project  has  been  withdrawn 
from  entry  under  the  provisions  of  law,  and  in  conformity 
with  the  State's  contract  with  the  Secretary  of  the  Interior. 
This  withdrawal  will  not  conflict  with  any  of  those  projects 
now  contemplated  near  Keno,  and  the  water  will  be  re- 
turned to  the  stream  about  a  quarter  mile  above  the  intake 
of  the  proposed  Shasta  Valley  Canal. 

A  preliminary  report  has  been  made  with  a  view  to  irri- 
gating a  tract  24  miles  in  length  by  about  12  miles  in  width 
in  Shasta  Valley,  Cal.,  by  the  storage  of  water  in  upper 
Klamath  Lake,  Ore. 

The  Southern  Pacific  Company  is  now  building  a  large 
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power  plant  on  the  Klamath  River  just  over  the  line  in 
California,  which  prevents  the  Shasta  Valley  people  from 
diverting  the  regular  flow  of  this  stream.  The  water-right 
situation  is  thus  quite  complicated  and  can  only  be  adjudi- 
cated by  the  closest  co-operation  between  the  two  states  and 
the  nation,  or  under  some  federal  law  paramount  to  the 
rights  of  the  individual  state  in  case  of  disagreement. 
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Armature  Mmf  Relations  in  Synchronous  Machines 


Simplified  {graphical  treatment  of  the  effect  of 
single-phase  and  polyphase  armature  ampere 
turns  on  the  field  magnetism.     Hy  J.  H.  Morecroft 


THE  magnetic  effect  of  an  alternating  current  liuu - 
ing  through  a  revolving  coil  is  not  easy  to  picture 
to  one"s  self,  and  yet  the  efifect  of  liie  armature 
magnetomotive  force  on  the  main  magnetic  field  of  a  ma- 
chine is  very  important,  and  one  must  understand  it  fully 
before  he  has  mastered  the  theory  of  alternating-current 
machinery.      Below   is   given   a   simple   explanation   of   the 


FIGS.  I  AND  2 — V.\RI.\TION  IN  MAGNITUDE  AND  POSITION  OF 
MMF  IN  SINGLE-PHASE  ARMATIJRE  AT  UXITV  POWEP- 
FACTOR 

effect  which  seems  to  be  a  new  way  of  looking  at  the  mat- 
ter. It  is  possible  that  other  writers  have  used  this  idea, 
but  the  present  writer  does  not  remember  having  seen  it 
stated  anywhere. 

The  single-phase  alternator  will  be  first  considered.  The 
premise  on  which  a  start  is  made  is  that  a  group  of  coils 
(such  as  are  found  on  the  armature  of  alternating-current 
machines)  produce  practically  the  same  magnetic  effect  as 
a  properly  placed  single  coil  carrying  a  suitable  current, 
for  example,  the  elementary  single-phase  alternator  shown 
in  Fig.  I. 

It  is  assumed  that  there  are  three  coils,  i-i',  2-2'  3-3', 
making  up  the  single-phase  winding  so  that  these  three 
coils  are  connected  in  series  and  hence  carry  the  same 
current.  The  magnetic  effect  (at  O)  of  these  three  coils 
may  be  duplicated  by  a  winding  of  only  one  coil  carrying 
about  three  times  as  much  current  as  that  carried  by  coils 
i-i',  etc.  In  Fig.  1  the  mmfs  of  the  three  separate  coils  are 
shown  by  OA.  OB  and  OC;  the  resultant  mmf  of  the  three 
is  evidently  OD,  which  is  in  the  same  direction  as  OB 
and  nearly  three  times  as  large.  It  is  evident  that  the  nuiif 
OD  could  be  produced  by  coil  2-2'  acting  alone,  provided  it 
carried  enough  current. 

Hence  the  single-phase  winding  shown  in  Fig.  i  could  be 
sufficiently  well  represented  by  a  winding  of  only  one  turn 
(in  the  plane  of  coil  2-2'),  which  turn  carries  enough  cur- 
rent to  give  about  the  same  number  of  ampere-turns  as  does 
the  actual  winding.  Similarly,  a  two-phase  winding  may 
be  represented  by  a  two-coil  winding  and  a  three-phase 
winding  by  a  three-coil  winding. 

Considering  the  mmf  of  a  single-coil  armature  carryini^ 
current  in  time-phase  with  its  generated  enif.  The  vari- 
ous positions  this  coil  assumes  as  it  revolves  are  shown  by 
i-i',  2-2',  3-3'.  etc.,  of  Fig.  2.  At  i-i'  no  emf  is  generated, 
and  hence  there  is  no  current  and  the  coil  produces  no  mmf. 
At  2-2'  the  current  has  some  small  value  and  the  mmf  of 
the  coil  is  proportional  to  this  value  and  is  perpendicular 
to  the  plane  of  the  coil  2-2':  it  is  shown  by  the  vector  OA. 
As  the  coil  moves  around  the  current  increases  and  so 
does  the  mnif;,tliis  is  a  maximum    (shown  at  OC)   when 


till.  Cull  has  the  position  4-4'.  As  the  coil  moves  farther  the 
current  starts  to  diminish,  so  that  at  position  5-5'  the  mini 
is  given  by  the  vector  OD,  etc. 

It  is  known  that  in  an  ordinary  alternator  the  form  o£ 
the  current  curve  is  given  by  the  equation  t  = /m  sin  u>(, 
where  u)  is  the  angle  through  which  the  coil  has  revolved 
trom  its  zero  position,  i-i'.  If  now  the  nnnf  vectors, 
are  carefully  plotted,  it  will  be  found  that  they  lie  on  a 
circular  locus  as  shown  by  the  dotted  circle  of  Fig.  2.  As- 
the  coil  revolves,  its  mmf  vector  continually  passes  over 
tlie  same  locus. 

.•\n  examination  of  the  form  of  this  locus  shows  that 
for  nearly  all  positions  the  coil  has  a  magnetizing  or  de- 
magnetizing effect  combined  with  a  cross-magnetizing 
effect.  For  example,  in  position  2-2'  the  armature  coil  is 
magnetizing  the  main  field  and  also  cross-magnetizing  it. 
In  position  4-4'  the  effect  is  entirely  a  cross-magnetizing 
effect,  and  in  position  l-i'  no  mmf  is  produced  by  this  coil. 
When  the  coil  has  revolved  180  deg.  (electrical  space)  the] 
main  field  has  been  first  strengthened  and  then  weakened 
(a  complete  cycle  of  change  in  field  strength),  and  it  has 
been  distorted  from  its  normal  position  a  maximum  and 
lias   returned   to   its   normal   position. 

Therefore  a  complete  cycle  of  field  changes  occurs  while 
the  coil  revolves  180  deg.;  hence  when  the  coil  has  re- 
volved 360  deg.  (thereby  generating  one  complete  cycle 
of  emf)  the  main  field  has  been  through  two  complete 
cycles  of  change  in  strength  and  position.  Thus  a  search 
coil  placed  on  the  pole  of  a  single-phase  alternator  shows 
an  induced  emf  of  a  frequency  equal  to  twice  that  of  the 
armature  emf.  This  double  frequency  emf  in  the  search 
coil  is  produced  by  the  single-phase  armature  reaction 
Its  magnitude  depends  upon  the  magnetic  leakage  betweer 
the  field  and  the  armature  and  upon  the  ratio  of  armatun 
ampere-turns  to  field  ainpere-turns. 

Hence  in  a  single-phase  alternator  the  armature  reactior 
results  in  a  pulsating  strength  and  varying  position  of  tb( 
main  field.  This  action  produces  excessive  heating  in  tin 
pole  faces,  due  to  eddy  currents  and  hysteresis  in  thi 
material  of  which  the  pole  is  composed. 

.\lthough  not  a  part  of  this  discussion,  it  is  interestin| 
to  note  that  the  changes  in   field  strength  due  to  armatun 


FIGS.  3   AND  4 — VARIATION    IN    POSITION   OF    MMF   WITH    AN( 
OF   LAG   OR    LEAD 

reaction  result  in  the  generation  of  higher  frequency  em 
in  the  armature.  For  example,  suppose  a  revolvinj 
armature,  single-phase  alternator  in  which,  when  the  ma 
field  is  constant,  an  emf  of  60  cycles  is  generated  in  tl 
armature.  As  soon  as  current  exists  in  the  armature  tl 
armature  reaction  produces  a  variation  in  the  main  fie 
of  2X60=120  cycles  per  second.     \ow,  this   120-cyi 
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field  will  produce  in  the  armature  (revolving  with  a  speed 
of  60  cycles)  120  -}-  60  =  180  cycles  per  second.  Hence 
the  armature  and  main  field  of  a  single-phase  alternator 
continually  react  on  one  another,  resulting  in  the  genera- 
tion of  very  high  frequency  emfs,  although  the  armature 
has  a  comparatively  low  rotative  speed.  One  of  the  well- 
known  high-frequency  alternators  (used  in  wireless  teleg- 
raphy) operates  upon  the  principle  of  utilizing  this  effect 
of  armature  reaction. 

When  the  armature  current  and  generated  emf  are  in 
time-phase  with  one  another  it  is  evident  (by  inspection  of 
Fig.  2)  that  the  main  field  suffers  no  net  magnetizing  or 
demagnetizing  action.  While  the  coil  moves  from  position 
i-i'  to  position  4-4'  the  field  is  being  magnetized  by  the 
armature  current,  but  w'hen  it  moves  from  4-4'  to  I'-l  the 
field  is  being  demagnetized.  Neglecting  the  variability  in 
permeability  of  the  magnetic  circuit  as  the  fiux  density 
changes,  the  net  effect  on  the  average  strength  of  the  field 
is  zero. 

When  the  armature  current  lags  behind  the  generated 
voltage  the  shape  of  the  armature  mmf  locus  is  the  same 
as  before,  but  the  circle  is  moved  into  some  such  posi- 
tion as  shown  by  Fig.  3.  The  maximum  mmf  OC 
occurs  after  the  coil  has  passed  the  center  of  the  pole  faces 
by  an  angle  equal  to  6,  where  6  is  the  phase  ditYerence  of 
the  emf  and  current  in  the  armature.  An  inspection  of  Fig. 
3  will  show  that  the  armature  will  actually  demagnetize  the 
field  in  this  case.  Two  mmf  vectors  synnnetrically  placed 
with  respect  to  the  diameter  of  the  circle,  such  as  OB  and 
OD,  neutralize  one  another  in  Fig.  I  in  so  far  as  their 
magnetizing  and  demagnetizing  components  are  concerned. 
but  in  Fig.  3  this  is  not  so.  The  demagnetizing  effect  of 
OD  is  much  greater  than  the  magnetizing  efifect  of  OB,  and 
any  other  pair  of  symmetrically  placed  mmf  vectors  yield 
the  same  result. 

Hence  with  a  lagging  current  the  single-phase  alternator 
has  a  field  which  not  only  pulsates  in  strength  and  posi- 
tion but  also  decreases  in  average  strength  as  the  load  in- 
creases. The  amount  of  distortion  of  the  field  from  its 
normal  position  is  less  than  when  6  =  0,  but. the  shift  takes 
place  on  both  sides  of  the  normal  position,  whereas  when 
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FIG.    5 — EFFECT   OF   ARMATURE    MMF   ON    FIELD   STRENGTH 

8  =  0,  the  field  is  distorted  only  in  the  direction  of  rotation 
of  the  armature. 

When  a  leading  current  exists  in  the  armature  the  cir- 
cular locus  of  armature  mmf  is  moved  backward  as  shown 
in  Fig.  4.  In  this  case  the  effect  of  armature  mmf  is  to 
strengthen  the  field  as  well  as  to  distort  it.  The  effect  of 
the  armature  mmf  on  the  field  strength  in  the  three  cases 
is  shown  by  curves  in  Fig.  5.     In  these  curves  A  represents 


the  strength  of  the  field  at  no  load,  due  to  field  mmf  only. 
B  is  the  average  strength  of  the  field  at  full  load.  Posi- 
tions of  the  "field  distortion"  curve  above  the  reference  line 
indicate  a  twist  in  the  field  in  the  same  direction  as  that 
in  which  the  armature  rotates,  and  positions  below  th« 
reference  line  signify  twist  opposite  to  the  armature  rota- 
tion. 

The  magnitude  of  the  distortions  and   pulsations  shown 


FIGS.    6    AND    7 — M.MK    REr.ATIONS     IN     TWO-PHASE    ARMATURE 

in  Fig.  5  depends  directly  upon  the  load  the  machine  is 
carrying.  When  6  =  90  deg.  (a  condition  which  is  ap- 
proximated when  the  armature  of  an  alternator  is  short- 
circuited)  tlie  ratio  of  {A  ~  B)  to  A  is  determined  by  the 
ratio  of  armature  ampere-turns  and  field  ampere-turns. 

Consider  now  a  two-phase  armature  (carrying  a  bal- 
anced, non-inductive  load)  on  which  are  wound  two  single 
coils  at  right  angles  (electrical  space)  to  each  other.  Each 
coil  will  act  in  exactly  the  same  manner  as  described  for 
the  single-phase  alternator.  The  mmf  locus  for  both  coils 
will  be  the  same  circle,  and  at  any  instant  there  is  acting 
on  the  main  field  a  mmf  which  is  the  resultant  of  twc 
chords  of  the  circle  separated  from  each  other  by  90  deg, 
The  result  is  shown  in  Fig.  6.  Consider  that  at  the  first 
instant  phase  i  is  producing  a  mmf  OA  and  phase  2  has 
a  nunf  OB;  the  resultant  of  these  two  is  OC,  and  the 
diameter  of  the  circle.  An  instant  later  phase  i  has  a  mmf 
OA'  and  phase  2  a  mmf  OB' \  the  resultant  is  again  OC. 
Now,  no  matter  what  position  of  the  armature  is  consid- 
ered, it  will  be  found  that  the  resultant  mmf  is  OC.  Hence 
it  is  seen  that  the  armature  of  a  balanced  two-phase  gen- 
erator produces  a  mmf  which  remains  constant  in  magni- 
tude and  stationary  in  space  as  the  armature  revolves. 

Neglecting  the  correction  factor  (required  when  the 
actual  distributed  winding  of  a  phase  is  supposedly  replaced 
by  a  single  coil  carrying  suitable  current),  it  is  evident  that 
the  magnitude  of  the  armature  mmf  of  a  two-phase  ma- 
chine (in  ampere-turns)  is  equal  to  the  number  of  turns 
per  phase  multiplied  by  the  maximum  value  of  the  current 
in  either  phase. 

The  position  of  the  armature  mmf  (with  respect  to  the 
main  field)  depends  entirely  upon  the  angle  of  time-phase 
difference  between  the  current  and  the  generated  emf. 
When  the  load  is  non-inductive  the  mmf  vector  is  per- 
pendicular to  the  main  field  (as  in  Fig.  6)  and  the  only 
effect  of  the  armature  mmf  is  to  distort  the  main  field, 
It  may  indirectly  weaken  the  field  somewhat  owing  to  the 
crowding  of  the  magnetic  flux  in  to  the  trailing  pole-tips, 
resulting  in  decreased  permeability  of  the  pole.  H  the  load 
draws  a  lagging  current  from  the  armature,  the  mmf  vec- 
tor OC  is  shifted  in  the  direction  of  the  armature  rotation, 
resulting  in  a  direct  demagnetizing  action  by  the  armature 
as  in  the  case  of  a  continuous-current  generator  with 
brushes  shifted  forward. 

In  case  the  armature  carries  a  condcnsive  load  the  arma- 
ture mmf  vector  is  shifted  against  the  direction  of  rotation 
thereby  resulting  in  a  strengthening  of  the  main  field  by  tht 
armature  mmf  as  well  as  the  distortion  in  the  same  direc- 
tion as  that  in  which  the  armature  is  rotating. 

For  a  three-phase  generator  consider  an  armature  on 
which  are  three  coils  at  120  space-degrees  to  each  other. 
Each  of  these  three  coils  has  the  same  effect  as  that  de- 
scribed for  a  single-pha.se  armature,  and  at  any  instant  the 
total  armature  mmf  is  obtained  by  adding  three  vectors  on 
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circular  locus,  60  dcg.  apart.  Such  a  construction  when 
carried  out  (Fig.  7)  sliows  that  in  the  three-phase  alterna- 
tor, as  in  the  two-phase  macliine,  the  armature  mmf  is 
constant. 

In  magnitude  the  mmf  vector  is  50  per  cent  greater  than 
that  for  a  two-pliasc  machine  having  the  same  number  of 
turns  per  phase  and  carrying  the  same  current  per  pliase. 
This  relation  may  be  shown  cither  analytically  or  graph- 
ically. In  Fig.  7  the  length  of  the  vector  OD.  which  is  the 
resultant  of  O.i.  OB  and  OC  (which  arc  60  deg.  apart),  is 
50  per  cent  greater  than  the  diameter  of  the  mmf  circular 
locus.  No  matter  where  the  three  vectors  OA,  OB  and  OC 
are  taken,  provided  they  are  60  deg.  apart,  their  resultant 
is  the  same,  namely,  OD. 

The  position  of  the  resultant  armature  mmf  vector  de- 
pends here  also  upon  the  angle  between  the  generated  voh- 
age  and  the  armature  current. 

I  f  /  is  the  current  per  phase  in  the  balanced  polyphase 
armature,  in  ciTectivc  value.  A'  is  the  number  of  turns  per 
phase,  and  k  is  the  reduction  factor  (required  for  changing 
the  effect  of  the  distributed  winding  to  that  of  a  concen- 
trated winding),  then  in  the  two-phase  machine 

Armature  mmf  =  o.^i:yj2lNk 
For  the  three-phase  machine 

Armature  mmf  =  i.5(o.4icV2/A^^) 

In  either  case  the  nunf  may  be  divided  into  its  two  com- 
ponents by  multiplying  by  sin  G  or  cos  0. 


Hysteresis  and  Eddy-Current  Losses  in  Transmission 
Towers 

In  connection  with  the  design  of  5200  transmission-line 
towers  for  the  Pacific  Light  &  Power  Corporation,  of 
Los  Angeles,  Cal.,  by  the  Stone  &  Webster  Engineering 
Corporation,  Boston,  Mass.,  the  preliminary  calculations  in- 
dicated possibility  of  hysteresis  and  eddy-current  losses 
which  deserved  experimental  study.  The  electrical  engi- 
neering department  of  the  Massachusetts  Institute  of  Tech- 
nology was  requested  to  make  an  investigation  of  the  mag- 
nitude of  these  losses,  and  the  work  was  completed  last 
summer  by  Messrs  Oscar  M.  Arnold  and  Henry  C.  Harri- 
son under  the  general  direction  of  Dr.  Harold  Pender.  .\s 
was  anticipated,  the  losses  were  found  to  be  exceedingly 
small,  varying  on  test  at  200  amp,  the  normal  full-load  cur- 
rent of  the  line,  from  18  watts  per  tower  at  25  cycles  to  28.8 
watts  at  60  cycles.     In  view  of  the  special  design  of  tower 
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employed  and  the  method  of  testing  these  losses  upon  a 
typical  tower  structure  at  Boston,  an  outline  of  the  work 
performed  is  of  much  interest. 

The  transmission  lines  will  extend  from  Big  Creek,  near 
Fresno,  to  Los  Angeles,  a  distance  of  about  240  miles. 
Tliree  lines  will  be  erected,  each  being  designed  to  carry 
4500  kva  at  150,000  volts,  the  frequency  being  50  cycles. 
The  towers  are  of  uniform  dimensions,  spaced  from  600  ft. 


to  700  ft.  apart.  Each  line  conductor  consists  of  a  seven- 
stranded  steel  core  surrounded  by  thirty  aluminum  strands 
giving  a  total  diameter  of  0.95  in.  Nine-disk  to  eleven-disk 
strings  of  suspension  insulators  are  employed.  The  towers 
differ  from  the  usual  design  in  the  method  of  supporting 
the  middle  wire  of  the  three-phase  system,  which  is  carried 
through  the  center  of  the  structure  as  indicated  in  the 
accompanying  diagram. 


FIG.    2 ST.\.\1).ARD    TOWER    CONSTRUCTION 

The  towers  each  consist  of  a  rectangular  pyramidal 
frame  carrying  a  line-supporting  truss  at  the  top,  the  truss 
extending  at  right  angles  to  the  direction  of  the  line  and 
having  its  bottom  chord  43  ft.  above  the  ground.  The  line 
conductors  are  hung  5J/2  ft.  below  the  truss  and  are  about 
17.5  ft.  apart  in  a  horizontal  plane.  To  enable  the  tests  to 
be  made  at  Boston  the  Stone  &  Webster  Engineering  Cor- 
poration erected  such  a  tower  on  a  vacant  lot  near  the  In- 
stitute laboratories. 

As  three-phase  energy  of  the  desired  current  and  voltage 
was  not  available,  single-phase  current  was  used  in  testing. 
To  approximate  three-phase  conditions  the  line  was  run 
down  one  side  of  the  tower,  back  through  the  center,  down 
the  other  side  and  back  through  the  center.  The  connec- 
tions were  arranged  to  permit  varying  the  ampere-turns 
around  the  tower.  A  double-throw  switch  connected  the 
line  either  to  a  storage  battery  or  to  the  low-tension  side  of 
a  potential  transformer.  The  high-tension  side  of  the 
transformer  could  be  connected  to  25-cycle  or  6o-cycle 
mains.  A  second  double-throw  switch  between  the  instru- 
ments and  the  source  of  power  reversed  the  current  in  the 
line  and  instrument  current  coils,  thus  eliminating  errors 
from  stray  fields.  The  accompanying  diagram  illustrates 
the  scheme  of  connections.  The  wattmeter  used  was  of  the 
electro-dynamometer  type  with  an  ironless  magnetic  field 
and  large  current  coils  specially  wound  for  these  tests.  All 
readings  were  taken  with  the  moving  coil  in  the  same  posi- 
tion, the  reading  being  by  the  zero  deflection  method. 

Tests  were  made  of  the  loss  in  the  line  with  direct  current 
and  with  6o-cycle  and  25-cycle  alternating  current  with  the 
turns  through  the  tower  both  added  and  opposing.  The  loss 
measured  was  the  total  loss  in  the  line  from  the  laboratory 
building  plus  all  tower  losses.  There  was  no  iron  or  steel 
structure  near  the  line  to  introduce  external  hysteresis 
or  eddy-current  losses.  The  total  drop  in  the  line  was  5 
volts,  the  line  being  carefully  insulated  and  the  tests  run 
only  on  dry  days  to  render  leakage  losses  inappreciable. 
Before  conducting  the  tests  the  wattmeter  was  adjusted  so 
thai  the  closing  of  the  potential  circuit  caused  no  deflection, 
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thus  eliminating  the  effect  of  the  earth's  field.  Braided 
lamp  cord  was  used  for  potential  leads,  to  obviate  leakage 
and  inductive  errors  at  this  point.  The  standard  runs  were 
made  as  follows : 

The  lines  were  connected  to  the  storage  batteries  and 
the  current  adjusted  to  a  constant  value.  One  observer 
held  the  current  at  this  value  while  a  second  read  the  watt- 
meter, the  direct-reading  ammeter  and  the  direct-current 

SUMMARY   OF   TOWER   LOSSES 


Watts  Loss 

IN  Tower  at 

Amperes.     Thre 

e-Phase     ; 

Current 

60  Cycles 

25  Cycles 

50 

1.8 

0.4 

100 

5  9 

1.8 

150 

16.1 

6.8 

200 

28.8 

18.0 

and  alternating-current  voltmeters.  The  current  was  then 
reversed,  adjusted  to  the  previous  value  and  held  constant 
for  another  set  of  readings.  The  line  was  then  connected 
to  the  6o-cycle  circuit,  the  current  adjusted  to  the  former 
value  and  held  constant  for  a  third  set  of  readings.  After 
this  the  line  was  again  connected  to  a  direct-current  sup- 
ply, the  current  adjusted  to  a  new  value  and  the  former 
procedure  repeated.  After  the  tests  all  instruments  were 
carefully  calibrated  with  a  potentiometer.  The  magnetiza- 
tion curve  of  the  tower  was  obtained  by  winding  an  explor- 


60  Cycles 


Pateniiat  Leads 


Tower  Line 


FIG.     3 — SCHEME    OF    CONNECTIONS    FOR     TESTING    LOSSES     IN 
TOWERS 

ing  coil  of  ten  turns  around  the  frame  at  a  point  near  the 
cross-arm  and  connecting  in  series  with  the  test  coil  an 
air-core  solenoid  and  a  ballistic  galvanometer.  The 
galvanometer  was  calibrated  by  passing  current  through 
the  line,  suddenly  reversing  the  current  and  reading  both 
the  line  current  and  the  galvanometer  needle  deflection.  It 
was  found  by  calculation  that  skin  effect  in  the  conductors 
as  run  through  the  tower  was  negligible. 


Results  of  Tests 

The  final  results  of  the  tests  are  shown  in  the  accom- 
panying curves  and  are  taken  from  the  dift'erence  of  the 
average  measurements  of  the  power  input  with  direct  cur- 
rent and  alternating  current  under  the  various  conditions. 
Curve  A  shows  the  tower  loss  with  60-cycle  current  and 
the  turns  aiding,  this  being  the  maximum  loss.  Curve  B 
shows  the  loss  with  60-cycle  current  and  turns  opposing. 
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Curve  C  is  with  25  cycles  and  the  turns  aiding,  the  loss  with 
turns  opposing  at  this  frequency  being  too  small  for  meas- 
urement. With  the  total  loss  in  the  circuit  measured  to  a 
precision  of  0.4  per  cent,  the  loss  in  the  tower  is  known 
to  about  4  per  cent.  The  magnetization  curve  of  the 
tower  is  also  shown,  the  abscissas  representing  the  line  cur- 
rent measured  and  the  ordinates  the  total  lines  of  flux  pass- 
ing through  the  exploring  coil.  A  large  part  of  the  mag- 
netic circuit  was  air,  but  the  reluctance  of  the  air  circuit  is 
so  large,  compared  with  that  of  the  steel  circuit,  that  it  wks 
assumed  that  all  the  lines  of  flux  pass  through  the  steel 
members  included  in  the  exploring  coil.  With  the  effective 
three-phase  current  at  100  amp  the  permeability  was  tested 
and  found  to  be  935,  the  field  intensity  being  0.286  lines 
per  sq.  cm. 

A  brief  summary  of  the  results  is  given  in  the  accom- 
panying table.  On  this  basis  the  maximum  tower  loss  in 
the  three  lines  at  60  cycles  would  be  149  kw,  or  only  0.124 
per  cent  of  the  total  power  transmitted.  The  actual  system 
frequency  is  50  cycles,  which  would  reduce  this  under 
actual  operating  conditions.  The  tests  indicate  that  the 
energy  loss  in  the  towers  is  more  than  offset  by  the  advan- 
vantages  gained  through  their  mechanical  construction. 


Extensions  to  Edison  "  Soo  "  Plant 

The  Edison  Sault  Electric  Company's  water-power  plant 
in  the  rapids  at  Sault  Ste.  Marie,  Mich.,  a  station  which 
has  figured  in  interesting  government  condemnation  pro- 
ceedings, is  now  being  extended  to  the  limit  line  of  the 
future  American  locks,  so  that  by  replacing  with  larger 
units  the  four  450-kw  generators  now  installed  space  will 
be  provided  for  six  750-kw  turbine  sets.  When  the  new 
extension  is  made  a  75;o-kw  alternating-current  generator 
directly  connected  to  an  Allis-Chalmers  vertical  water  tur- 
bine will  be  installed.  The  turbine  unit  will  be  rated  at 
900  maximum  hp  and  100  r.p.m.,  and  the  generator  will 
operate  in  synchronism  with  the  4000-2300-volt  machines 
now  in.stalled.  Next  spring  changes  are  contemplated  in 
the  arrangement  of  the -switching  equipment.  Energy  from 
this  station  is  furnished  to  the  city  of  Sault  Ste.  Marie  ami 
to  the  government  for  operating  the  locks. 
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Terms  of  the  contracts  between  the  Commonwealth  Edison  Company 
and  the  surface  and  elevated  lines  of  Chicago— Economies  effected  in 
investment,  generating,  transmission,  distribution   and  operating  costs 


Rl'IVISED  contracts,  covering  energy  supply  duriny; 
the  remaining  life  of  the  Chicago  railway  com- 
panies' franchises,  have  just  been  executed  between 
the  Commonwealth  Edison  Company  on  the  one  hand  and 
the  companies  operating  the  elevated  and  surface  railways 
of  Chicago  on  the  other.  Under  these  contracts,  as  a  re- 
sult of  the  more  efficient  use  of  generating  and  distribut- 
ing ecpiipment  provided  for,  energy  will  be  furnished  to 
net  a  lower  price  than  before  while  at  the  same  time  more 
reliable  service  will  be  given. 

The  Commonwealth  Edison  Company  has  consistently 
maintained  the  position  that  it  is  uneconomical  to  supply 
the  various  energy  needs  of  the  same  territory  by  means 
of  more  than  one  system  of  electrical  transmission.  For 
several  years  past  the  company  has  supplied  all  of  the 
energy  requirements  of  the  Chicago  City  Railway  surface 
system  and  part  of  those  of  the  Chicago  Railways  (sur- 
face) and  of  the  elevated  railways.  The  railway  portion 
of  the  output  of  the  Edison  company's  power  plants  has 
thus  rapidly  increased  until  it  is  now  70  per  cent  of  the 
total.  These  plants  have  been  enlarged  to  care  for  the 
increased  demand,  while  the  few  existing  railway  generat- 
ing stations  are  being  gradually  put  out  of  commission. 

The  Edison  company  has  been  supplying  25-cycle,  three- 
phase  energy  at  900  volts  pressure  to  substations  owned 
and  operated  by  the  railway  companies.  In  addition,  it 
has  operated  substations  in  the  same  territory,  transform- 
ing the  high-voltage,  three-phase  alternating  current  into 
4000-volt,  three-phase  form  for  distribution  by  the  four- 
wire  system,  and  to  2300  volts,  single-phase,  for  distribu- 
tion to  lighting  and  industrial  power  circuits.  The  latter 
substations  have  been  connected  with  the  power  plants  by 
underground  cables  entirely  distinct  from  the  railway 
cables.  The  surface  railway  lines  have  also  required  trans- 
mission lines  and  substations  separate  from  those  of  the 
elevated  lines. 

Results  of  Present  Duplication 

The  results  of  this  duplication  have  been  several.  In 
the  first  place,  an  excessive  number  of  expensive  substa- 
tions have  been  required.  Second,  and  possibly  more  im- 
portant, the  load-factor  of  the  cables  has  been  low  and  the 
cost  of  cables  and  conduit  correspondingly  large.  Third. 
the  unnecessarily  large  number  of  cables  has  increased  the 
tendency  to  electrolysis. 

The  new  contracts,  as  their  terms  given  in  some  detail 
in  the  following  paragraphs  will  show,  remove  the  neces- 
sity for  this  duplication.  They  are  modifications  of  the 
contracts  under  w-hich  the  railways  have  been  operating 
for  some  years  and  have  been  framed  not  only  with  a  view- 
to  greater  efficiency  under  existing  conditions  but  to  provide 
the  citv  with  possible  management  by  the  city  or  its  lessee. 
It  is  assumed  further  that  at  any  time  the  steam  railways 
having  terminals  in  Chicago  may  electrify  them  and  may 
desire  to  purchase  energy  from  the  lighting  company. 
Hence  the  articles  of  the  contracts  are  carefully  worded  to 
permit  the  company  to  use  its  generating  and  distributing 
equipment  for  all  of  these  purposes  if  able  to  oflfer  satis- 
factory prices   for  energy. 

The  first  part  of  the  amended  contract  with  the  Chicago 
Railways  Company  is  taken  up  with  a  definition  of  the 
maximum  demand  which  the  Commonwealth  Edison  Com- 


pany may  be  called  upon  to  supply.  .As  in  the  old  contract, 
this  maximum  demand  for  any  month  is  calculated  from 
the  heaviest  hourly  morning  and  evening  loads  on  three 
consecutive  days  so  selected  as  to  yield  a  total  energy  con- 
sumption for  the  six  hours  greater  than  would  be  obtained 
as  the  total  of  the  corresponding  six  hours  on  any  other 
three  consecutive  days.  The  Edison  company  must  be  ready 
to  supply  a  maximum  demand  of  20,000  kw  or  one  equal 
to  that  established  by  the  loads  of  previous  months  if  they 
exceed  20,000  kw.  To  provide  for  the  extra  power  re- 
quired for  heating  cars  in  extremely  cold  weather,  the 
"emergency  energy"  consumed  when  the  temperature  of 
the  air  is  at  or  below  15  deg.  Fahr.  is  excluded  in  deter- 
mining the  maximum  demand. 

The  second  part  of  the  contract  covers  the  scale  of 
prices  for  energy.  This,  as  before,  is  made  up  of  two 
parts,  but  a  sliding  scale  is  provided  for  both  primary  and 
secondary  charges.     These  are  shown  in  Tables  I  and  II. 

TABLE    I — PRIMARY    OR    POWER    CHARGE 


Maximum  Demand 


Primary  Charge  per  Kw 


First  30,000  kw 

30,000  to  60.000  kw. . 
60,000  to  90.000  kw .  . 
90.000  to  120.000  kw. 
Above  120.000  kw.  .  . 


$1.25 
1.00 
0.917 
0.S7S 
0.833 


These  charges  are  subject  to  a  correction  for  the  price 
of  coal.  If  during  any  two-year  period  the  price  of  coal 
having  a  heating  value  equivalent  to  that  of  coal  from 
mines  in  Central  Illinois  delivered  at  the  storage  yards  of 
the  Edison  Company  exceeds  on  the  average  $1.90  per  ton, 

TABLE  II — SECONDARY  OR  ENERGY  CH.AKGES 


Monthly  Energy  Consumption 


First  5.000.000  kw-hr 

.5.000,000  to  10.000.000  kw-hr.  . 
10.000.000  to  15.000.000  kw-hr.  . 
15.000.000  to  20.000.000  kw-hr.  . 
20.000.000  to  25.000.000  kw-hr  . 
25.000.000  to  30.000.000  kw-hr  . 
30,000,000  to  35,000.000  kw-hr  ,  . 
35.000.000  to  40  000.000  kw-hr! . 
Over  40.000.000  kw-hr 


0,400 
0,395 
0.390 
0,385 
0,380 
0.375 
0,370 
0  365 
0.3«0 


the  railway  company  shall  pay  an  extra  charge  to  cover 
this  excess.  The  correction  in  dollars  is  obtained  by  di- 
viding by  1000  the  number  of  kilowatt-hours  delivered  dur- 
ing the  tw'o-year  period  and  multiplying  this  by  the  excess 
price  of  the  coal.  This  calculation  is  obviously  made  on 
the  basis  of  a  payment  by  the  railway  company  of  2  lb. 
of  coal  per  kw-hr.     That  is: 

2  X  kw-hr. 
Excess  cost  of  coal  = X  cost  —  $1.90. 
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)n  the  other  hand,  if  the  cost  of  the  coal  is  less  than  $1.40, 
he  electric  company  is  to  pay  to  the  railway  company  a 
;um  calculated  as  described. 

Transmission  and  Distribution  Economies 
As   so    far  described   the   new   contract   differs   only    in 
Jetail  from  its  predecessor.     The  next  feature,  however,  is 
designed  to  effect  transmission  and  distribution  economies 
ind  involves  the  joint  use  of  substatit)ns  by  the  two  com- 
panies or  the  erection  of  substations  by  the  lighting  com- 
jany  alone.     As  at  present,  the  railway  company  will  own 
and  operate  at  least  a  part  of  the  required  substations,  but 
f  there  is  in  these  ample  space  for  the  equipment  required 
by  the  lighting  company   for  its  lighting  or  other  business 
such    equipment    may    be    installed    under    terms    mutually 
agreed    upon.      This    equipment    may    include    rotary    con- 
verters for  600-volt  service,  and  the  Edison  company  agrees 
that  if  it  has  available  capacity  in  the  transforming  equip- 
ment it  will  sell  direct-current  energy  to  the  railway  com- 
pany for  use  in  the  vicinity  of  the  substations.    The  Edison 
company  further  agrees  to  install  substations  where  needed 
or   required   and    to    sell    direct-current    energy    under   the 
game  general  terms  as  alternating-current  energy,  with  an 
additional   charge   for   conversion   and   for  a   share  of  the 
cost  of  maintaining  the  substation  based  upon  the  propor- 
ition  of  its  output  used  by  the  railway  company. 
!     The    advantages    gained    by    the    new    arrangement    are 
partly   these:      From  one   substation   it   will   be   possible  to 
supply   service   for  all   purposes,   including  railway   energy 
1  for  difTerent  companies  occupying  the  same  territory.    For 
example,  the  elevated   and   the   surface   roads  which   now, 
jhave  separate  systems  of  substations  can  be  supplied  from 
one   system,  thus  greatly   reducing  the   number  of   substa- 
tions   required.      A    reduction    in    number    of    substations 
renders   the   transmission   systems   simpler   and   thus   more 
reliable  and  at  the  same  time  cuts  down  the  transmission 
■cost. 

The  railway  company  has  agreed  to  generate  no  elec- 
trical energy  during  the  period  from  Nov.  i,  1914.  to  Jan. 
31.  1924.  but  reserves  the  right  to  do  so  after  that  date. 
In  resuming  generation,  however,  it  is  proviiled  that  Edi- 
son service  shall  be  used  in  such  amount  as  shall  insure  an 
average  monthly  load  equal  to  35  per  cent  of  the  amount 
which  the  lighting  company  must,  under  the  contract, 
stand   ready   to   supply. 

The  new  contract  dififers  from  the  old  one  in  that  the 
•energ)'  will  be  metered  in  alternating-current  form  at  the 
high-tension  terminals  of  the  transformers  in  cases  where 
the  railway  company  operates  the  rotary  converters,  and 
•  otherwise  at  the  points  where  service  is  delivered  to  the 
direct-current  feeders. 

Provisions  in  Event  of  Con'soi.id.\tion 
Looking  forward  to  a  possible  consolidation  of  the  rail- 
way systems  of  the  city,  the  contract  provides  a  new 
nia.xinnim  scale  of  charges  for  use  in  such  a  contingency. 
These  are  similar  to  the  ones  already  tabulated  except 
that  the  rates  apply  to  different  ranges  of  consumption 
as  follows:  Primary  charge,  $1.25  per  kw.  up  to  75.000 
kw;  $1,  excess  to  150,000  kw ;  $0.91,  excess  to  225,000  kw : 
$0,875,  excess  to  300,000  kw ;  $0,833,  excess  above  300,000 
'kw.  The  accompanying  secondary  charges  are  0.4  cent  up 
to  12,500.000  kw-hr.  per  month;  0.395  cent  for  excess  to 
25.000,000  kw-hr.;  0.390  cent  for  excess  to  37,500.000  kw- 
hr.;  0.385  cent  for  excess  to  50,000,000  kw-hr.;  0.380  cent 
for  excess  to  62,500,000  kw-hr. ;  0.375  cent  for  excess  to 
'62,500.000  kw-hr. ;  0.375  cent  for  excess  to  75.000.000  kw- 
hr. ;  0.370  cent  for  excess  to  87,500,000  kw-hr,;  0.365  cent 
for  excess  to  100,000.000  kw-hr..  and  0.360  cent  for  excess 
above  100,000.000  kw-hr. 

The  remaining  features  of  the  contract  involve  provi- 
sions for  arbitration  in  case  of  dispute  as  to  service  and 
■charges,  method  of  measuring  and  checking  all  physical 
■quantities   upon    which    charges    are   based,   notification    of 


proposed  changes  in  demand  for  power  on  the  one  part 
and  of  ability  to  supply  power  in  excess  of  contract  stipu- 
lations on  the  other,  and  other  details  necessary  to  the 
satisfactory  operation  of  the  agreement. 

The  new  contract  has  been  in  force  for  several  months 
but  has  just  been  made  public.  The  operation  is  very 
satisfactory  and  is  already  resulting  in  marked  economies 
in  construction  and  operation  of  substations. 

Chicago  City  Railway  and  Elevated  Contracts 
The  Chicago  City  Railway  Company  has  used  Edison 
energy  exclusively  for  nearly  five  years.  Its  original  con- 
tract covered  a  five-year  period.  The  new  contract  is, 
therefore,  in  the  nature  of  a  renewal.  The  railway  com- 
pany, however,  obtains  a  better  rate  for  energy  and,  by 
rigreeing  to  the  joint  use  of  substations,  co-operates  in 
securing  the  economies  already  described.  The  terms  of 
the  contract  are  virtually  the  same  as  those  of  the  Chicago 
Railways'   contract. 

The  Commonwealth  Edison  Company  has  supplied  an 
increasing  proportion  of  the  energy  required  by  the  five 
elevated  railways,  but  the  railway  companies,  having  sev- 
eral power  plants  of  varying  degrees  of  excellence,  have 
continued  to  operate  the  most  economical  of  these  in  order 
to  keep  down  the  service  charges  and  to  insure  an  e.xtra 
source  of  energy  supply.  They  have  now,  however,  agreed 
to  take  the  entire  supply  from  the  lighting  company  for 
a  term  of  twenty-five  years.  The  principal  feature  in 
which  the  elevated  contracts  differ  from  the  others  is  the 
provision  made  for  the  leasing  by  the  Edison  company  of 
all  power  plants  and  substations  at  rentals  so  graduated  as 
to  cover  natural  depreciation  of  buildings  and  equipment. 
By  thus  controlling  all  of  the  electrical  equipment  the  elec- 
tric company  will  be  able  to  operate  the  steam  plants  or 
not  as  may  prove  more  economical,  and  can  utilize  the 
substations  in  the  general  distribution  scheme  already 
outlined. 

Working  Conditions  of  Agreement 

In  the  operation  of  the  power  plants  and  substations  the 
lighting  company  agrees  to  maintain  the  equipment  in  good 
running  order  and  to  pay  the  taxes  assessed  against  the 
property.  The  railway  companies  are  to  supply  coal- 
handling  and  ash-handling  service  for  the  power  plants,  for 
which  service  a  reasonable  charge  is  to  be  made.  The 
railway  companies  guarantee,  however,  that  the  cost  of 
such  service  and  of  maintaining  a  satisfactory  supply  of 
water  for  condensing  purposes  shall  not  exceed  these  costs 
at  the  beginning  of  the  contracts.  The  lighting  company 
has  the  option  of  purchasing  the  power  plants,  substations 
and  equipment  on  a  scale  of  prices  graduated  according  to 
years  and  allowing  for  depreciation,  but  at  the  same  time 
either  party  may  release  the  generating  stations  from  the 
lease. 

The  electric  company  also  gains  the  right  to  install  wires 
and  cables  upon  the  elevated  structures,  with  the  necessary 
pbles  and  cross-arms,  provided  that  these  do  not  interfere 
with  the  use  of  the  structures  for  railway  purposes. 

The  Edison  company  is  to  furnish  direct-current  energy 
at  600  volts,  and  as  the  original  contract  was  drawn  in 
terms  of  alternating-current  energy,  the  alternating-cur- 
rent equivalent  of  the  direct-current  energy  is  calculated 
on  the  basis  of  transformation  efficiency  at  93  per  cent. 
The  following  additional  charges  are  made  for  transfor- 
mation: Primary  charges,  30  cents  per  kw-hr.  up  to  and 
including  10,000  kw ;  26  cents  for  the  excess  between  10,000 
kw  and  20.000  kw.  and  23  cents  for  the  excess  over  20,000 
kw.  The  railwav  companies  also  pay  a  proportional  share 
of  the  cost  of  operating  the  substation  and  an  energy 
charge  of  0.025  cent  per  kw-hr.  for  all  energy  delivered. 
They  also  agree  to  take  a  limited  amount  of  energy  in 
direct-current  form  at  the  generating  stations;  for  exam- 
ple, the  Metropolitan  West  Side  Railway  takes  not  to 
exceed    10.000  kw. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Central-Station  "News  Card" 

To  facilitate  the  supply  of  prompt  and  reliable  informa- 
tion about  happenings  of  popular  interest  on  its  system, 
the  Boston  Edison  company  has  furnished  its  superinten- 
dent of  advertising  and  the  editor  of  its  monthly  publi- 
cation, Edison  Life,  with  cards  emphasizing  the  readi- 
ness of  these  men  to  respond  to  press  inquiries  at  all  hours. 
On  one  side  is  given  the  company's  telephone  number  and 


DAY  OR  NIGHT 
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"news    card"    of    nOSTON    EDISON    COMPANY 

on  the  other  is  a  small  map  of  the  700  sq.  miles  of  territory 
served  by  the  distribution  system.  These  cards  are  given 
to  local  newspaper  correspondents  and  other  persons 
likely  to  be  interested.  In  case  of  any  event  of  electrical 
concern  in  any  of  the  forty  municipalities  covered  by  the 
company  in  and  about  Greater  Boston,  reference  to  the 
card  shows  at  a  glance  the  exact  relation  of  the  place  to 
the  rest  of  the  territory,  checking  the  extent  of  the  sys- 
tem for  the  newspaper  man's  convenience.  The  cards 
also  carry  the  company's  recently  adopted  motto,  "Public 
service  for  public  comfort." 


Electric  Truck  an  Adjunct  to  Appliance  Campaign 

The  Denver  Gas  &  Electric  Light  Company  is  continuing 
to  popularize  electric  vehicles  in  its  city  by  co-operating 
with  dealers  and  helping  manufacturers  to  introduce  their 
products.  Three  or  four  electric  commercial  trucks  are 
now  available  for  demonstrating  purposes,  and  the  electric 
vehicle  department  of  the  company  has  induced  the  manu- 
facturer of  a  moderate-priced  electric  truck  to  establish  an 
agency  in  the  city  Practising  in  earnest  its  own  doc- 
trines, the  electric-service  company  is  also  gradually  pro- 
viding its  salesmen  with  electric  cars. 

Twenty-four  electric  trucks  are  being  used  by  the  com- 
pany, one  of  which  has  recently  been  enlisted  in  a  special 
delivery  service.  In  the  morning  the  truck  is  used  to  dis- 
tribute appliances  for  customers'  trial.  During  the  after- 
noon the  same  wagon  and  its  driver  are  turned  over  for 
the  use  of  one  of  the  salesmen  who  visits  residences  of 
customers  where  appliances  have  been  left  on  trial.  Sales 
are  made  in  75  per  cent  to  90  per  cent  of  the  cases  of 
devices  left  on  approval,  it  is  asserted,  and  the  remainder 
are  brought  back  to  the  "company's  office  on  the  truck. 
Besides  saving  considerably  on  the  customary  livery  bill 


for  collecting  unsold  appliances,  the  company  advertises  its 
services  by  displaying  placards  on  the  vehicles  and  also 
demonstrates  the  utility  of  the  electric  truck. 


Two-Cent  Rate   for   Electric  Cooking  at  Jackson- 
ville, Fla. 

The  trustees  of  the  Jacksonville  (Fla.)  municipal  plant 
have  announced  a  rate  of  2  cents  per  kw-hr.  for  all  elec- 
tricity used  for  cooking  and  heating  purposes.  The  step 
was  taken  to  develop  day  load  for  the  generating  station, 
and  the  use  of  electric  stoves,  ranges,  cooking  devices  and 
luminous  radiators  will  be  encouraged.  In  premises  already 
equipped  for  electric  lighting  no  extra  charge  will  be  made 
for  running  the  special  heating  circuit.  .\t  the  2-cent  rate 
the  local  management  estimates  that  the  average  household 
cooking  bill  will  amount  to  less  than  $2  per  month. 


Trial  Irrigation  Pumping  in  Nebraska 

The  McCook  (Neb.)  Electric  Company  has  installed  ar 
electrically  operated  pumping  equipment  on  the  County 
Poor  Farm  at  Red  Willow,  Neb.,  to  demonstrate  the  prac- 
ticability of  electric  irrigation  locally.  The  idea  has  pre 
vailed  that  the  underflow  in  this  vicinity  is  insufficient  foi 
irrigation,  but  through  the  successful  operation  of  this  tria' 
equipment  it  is  hoped  to  change  this  opinion.  The  electric 
service  company  is  also  negotiating  with  the  municipalit) 
of  Red  Willow  and  with  the  Burlington  railroad  to  fur 
nish  energy  for  pumping  the  water  used  by  them. 

\ 


Energy  Costs  in  Electrically  Operated   Brickyard 

In  motor-driven  brickyards  the  cost  of  production  varie 
with  the  character  of  the  clay  used  as  the  basis  of  thi 
product,  more  power  being  required  to  grind  some  clai 
than  others.  In  the  accompanying  table  are  given  data  0: 
energy  consumption  and  unit  costs  of  production  taken  froti 
tests  made  in  the  Connellsville  region  in  Pennsylvania  ani 
in  the  Ohio  Valley  district  near  East  Liverpool. 

ENERGY    CONSUMPTION    AND    UNIT   COSTS 


Connellsville  region 

Upper  Ohio  Valley  district . 


Cost  in  Cent* 
per  1000  Bricks' 


In  these  regions,  where  basic  clay  of  the  proper  soi 
is  found,  the  brick-making  industry  furnishes  an  attracti\ 
load  for  the  electric-service  companies.  Owing  to  th 
hours  of  work  in  the  brick  plants  the  majority  of  the  mi 
machinery  is  off  the  mains  by  4:30  p.  m.  before  the  centra 
station  lighting  peak  is  on.  This  business,  however,  hs 
not  come  to  the  central-station  unsolicited,  for  the  motO' 
service  salesman  has  active  competition  to  meet.  As  tl 
price  of  natural  gas  for  power  purposes  in  these  region 
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ranges  from  12  cents  to  30  cents  per  1000  cu.  ft.,  pros- 
pective electric  customers  must  be  shown  complete  and 
convincing  cost  data  before  they  will  contract  for  motor 
drive. 


Electric  Trucks  in  "Hurry-Up"  Service 

Among  the  fields  in  which  electric  vehicles  are  making 
decided  inroads  upon  gasoline  cars  are  such  "hurry-up" 
services  as  those  of  hospital  ambulances,  police  patrol 
wagons  and  fire  engines. 

Nine  New  York  City  hospitals  now  use  electric  ambu- 
lances and  report  satisfaction  with  these  noiseless,  reliable 
cars.  Police  patrol  wagons  and  fire  engines  operated  by 
electric  energy  are  also  giving  highly  successful  service  in 
a  number  of  cities. 

An  interesting  record  was  recently  kept  of  an  electric 
fire  engine  in  service  in  Brooklyn.  This  machine  went  into 
operation  in  April,  1912,  and  during  the  first  year  it  an- 
swered 319  alarms.  Its  operating  cost  for  the  twelve 
months  was  $188.74,  compared  with  $549.28,  which  had 
been  the  cost  of  maintaining  horses  for  this  service  during 
a  corresponding  period. 


A  Co-operative  Cold-Weather  Window  Display 

Mr.  J.  Hartshorn,  lighting  contract  agent  for  the 
Youngstown  (Ohio)  Consolidated  Gas  &  Electric  Company, 
has   conceived    the    idea   of   putting   something   more   in    a 


B 

WINDOW    DISPLAY    AT   YOUNGSTOWN,    OHIO 

window  display  than  electrical  appliances.  Securing  the 
co-operation  of  a  local  furniture  dealer,  the  electric-servicc 
company  borrowed  a  complete  bedroom  set  and  fitted  up 
a  model  bedchamber,  including  all  electrical  appliances 
suitable  for  such  a  room.  During  the  chilly  days  the  lumin- 
ous radiator  and  the  electric  bed-warming  pad  occupied 
prominent  positions.  The  presence  of  furniture  in  the  win- 
dow of  the  electric  shop  caught  the  eyes  even  of  those 
who  pass  the  window  many  times  every  day.  A  neatly  let- 
tered placard  in  the  foreground  of  the  window  gave 
the  name  of  the  merchant  who  had  loaned  the  furniture  for 
the  display. 


Refrigeration  Development  at  Springfield,  Mass. 

The  United  Electric  Light  Company  of  Springfield, 
Mass.,  has  installed  121. 5  hp  in  motor-driven  refrigerating 
apparatus  since  May  i  and  now  has  on  its  lines  a  total 
connected  refrigerating  load  of  459  hp.  Twenty-eight  cus- 
tomers are  using  this  service,  the  individual  plants  ranging 
in  size  from  3  hp  to  70  hp.  Seven  installations  are  rated 
at  20  hp  or  over  each.  The  average  rate  is  from  2  to  3 
cents  per  kw-hr.  on  the  regular  power  schedule.  The  com- 
pany has  not  found  it  necessary  to  offer  any  off-peak  rates 


for  this  business  because  the  merchants  served  so  far  pre- 
fer to  use  their  equipments  at  any  time.  The  majority  of 
the  installations  are  equipped  with  automatic  starting  and 
stopping  apparatus.  Mr.  Walter  L.  Mulligan,  general  man- 
ager of  the  company,  reports  the  testimony  of  customers 
indicating  a  saving  of  40  to  50  per  cent  of  their  former 
ice  bills. 


Electric  Motor  Drive  in  a  Stationery  Factory 

In  the  accompanying  illustrations  are  shown  some  of  the 
striking  features  of  electric  motor  drive  as  applied  to  the 
machinery  of  a  large  stationery  manufacturing  plant,  based 
upon  a  recent  critical  examination  of  the  establishment 
from  the  efficiency  standpoint. 

Eig.  I  shows  the  method  of  driving  a  ruling  machine  by 
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llii      I     -KUI.ING    .M.MHl.NK    HKIVEN    UY    VARIABLE-SPEED    MOTOR 

a  variable-speed  direct-current  motor  mounted  on  the  top 
of  the  frame.  The  main  shaft  of  the  machine  is  connected 
with  the  motor  pulley  by  a  long  belt,  an  idler  being  used  to 
take  up  the  slack  and  provide  automatic  adjustment  of  the 
belt  tension.  The  drive  is  somewhat  below  the  best  stand- 
ards of  practice  on  account  of  the  length  of  the  belt,  the 


FIG.     2 MOTOR-DRIVEN     CARD     CONVEYOR 

location  of  the  motor  far  above  the  center  of  gravity  of  the 
machine  and  the  absence  of  cross-bracing  in  the  machine 
framing.  Upon  examination  it  was  found  that  the  vibra- 
tion was  too  great  for  the  best  service.  The  unprotected 
belt  also  parallels  a  main  aisle  and  is  a  source  of  danger 
at  the  machine  pulley.  It  was  considered  advisable  to  in- 
stall braces  of  iron  rods,  to  place  the  motor  near  the  main 
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shaft  on  a  suitable  bracket  and  to  provide  for  silent-chain 
drive  with  protection  against  injury  to  persons  or  clothing 
in  the  form  of  a  chain  guard. 

In  Fig.  2  a  convenient  receptacle  for  ruled  cards  is  shown. 
As  the  cards  are  fed  from  the  ruling  machine  by  a  motor- 
driven  belt  conveyor,  they  are  discharged  into  a  pivoted  cir- 
cular  tray   about   3    ft.    in   diameter,    the   tray   being   swung 


lie.     1, PRINTING    .\ND    STRIKING    M.\C'HINK 

around  to  the  packing  operator's  chair  as  the  cards  are 
needed.  The  arrangement  saves  piling  the  cards  roughly 
in  a  box  or  basket,  preserves  the  edges  of  the  stock,  mini- 
mizes the  handling  and  enables  cards  to  be  piled  by  the 
operator  in  convenient  numbers  without  the  distraction  of 
being  obliged  to  seize  the  cards  as  fast  as  they  fall  from  the 
belt  conveyor. 

The  protection  of  the  operator  against  possible  injury 
through  gearing  operation  is  shown  in  Fig.  3,  illustrating 
a  printing  and  striking  machine  driven  by  a  small  motor. 
E.xamination  of  the  gears  is  easily  accomplished  by  un- 
latching the  gear-guard  casing,  which  is  hinged  at  the  end, 
and  which  also  contains  a  slot  by  which  the  setting  of  the 
gears  can  be  altered  when  the  machine  is  required  for 
.-•trikint;    service   in   connection   with    the   inscribing   of   em- 


friction  from  a  belt  carried  along  an  arc  of  the  flywheel. 
The  location  of  the  motor  above  the  floor  by  bolting  it  to 
the  press  frame  renders  the  installation  compact  and  facili- 
tates cleaning  under  and  around  the  machine.  Complete 
adjustment  of  the  belt  drive  is  accomplished  at  the  idli  r 
.shown  in  the  lower  portion  of  the  view.  The  wiring  ; 
loose  and  open  to  criticism,  and  the  obvious  reconmicnda 


KIG.     6 tO.MP.XCT     .MOTOR     DRIVE    OF     AUTOMATIC    PRESS 

tion  was  the  use  of  conduit  or  flexible  metal  tubing  from 
the  floor  outlet  to  the  motor  bushings. 

Fig.  5  shows  the  compactness  of  the  motor  drive  on  a 
numbering  machine  in  the  factory.  In  this  instance  the 
question  of  vibration  is  unimportant,  and  as  the  machine 
has  a  metal  frame  with  a  large  bedplate,  there  was  no  di';- 
advantage  in  installing  the  motor  and  its  controlling  pan' 
with  rheostat,  on  the  upper  portion  of  the  machine.  Use 
ful  aisle  space  is  not  sacrificed  in  this  arrangement,  as  the 
belt  drive  between  the  motor  pulley  and  the  pulley  on  the 
main  shaft  of  the  equipment  is  carried  inside  the  working 
table  through  a  slot  cut  in  the  operating  plane.    The  wiring   I 


-FRICTION    DRIVE    OF    PRESS    .\N1'    Mn  1  UK-UK  IVKN 
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HATION     OF     MOTOR    DRIVINi,     KII1N< 
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phasis  lines  on  the  cards,  .-\lthough  this  is  a  mechanical 
detail  not  directly  related  to  the  motor  drive,  it  is  a  useful 
feature  of  the  installation  and  is  a  safeguard  of  no  small 
importance  under  the  conditions  of  forced  production 
which  prevail  in  the  plant. 

The  convenience  of  motor  drive  is  well  shown  in  Fig.  4, 
which   illustrates  a  Golding  press  in  the  plant  driven  by 


is  also  carried  in  conduit  from  the  floor  outlet  to  the  fuses 
on  the  machine  panel.  The  motor  may  be  started  and 
stopped  and  the  machine  controlled  by  the  operator  w-ith- 
out  moving  from  her  position  on  a  stool  in  front  of  the 
machine,  and  the  arrangement  is  one  of  the  utmost  con- 
venience. 

The   remarkable  compactness  of  a   well-designed   motor  1 
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ve  for  individual  service  is  shown  in  Fig.  6,  where  a 
p  motor  inside  the  frame  of  a  5-in.  by  i8-in.  Harris 
omatic  press  operates  the  equipment  without  the  sacri- 
of  a  single  square  inch  of  floor  space  that  could  be  used 
any  productive  purpose.  In  this  case  an  extremely 
rt  belt  is  used  and  the  speed  reduction  between  the 
tor   and   the   main    slinft    is   small.     The   use   of   conduit 


FIG.    b i'KKSS    UKIVEN    BY    O.S-IH'     .MUTUk 


The  consumption  of  power  is  also  reduced  by  the  use  of  a 
large  flywheel,  the  motor  supplying  merely  the  energy  re- 
quired to  maintain  even  rotation  under  moderate  load 
conditions. 

Figs.  9  and  10  illustrate  recent  progress  in  the  applica- 
tion of  motors  to  linotype  machines  in  the  printing  section 
of  the  factory.  In  Fig.  9  the  motor  had  to  be  mounted  on 
a  bracket  high  enough  to  clear  the  main  pulley,  and  this 
necessitated  the  introduction  of  an  idler  gear  between  the 
motor  gear  and  the  gear  on  the  main  shaft.  With  this  ex- 
ception the  drive  accords  with  good  practice,  but  in  Fig. 
10  a  decided  improvement  is  shown.  Both  motors  are  of 
(1.25-hp  rating,  but  in  the  second  case  the  motor  was  de- 
signed specially  for  linotype  operation  and  occupies  only 
about  one-half  the  width  on  the  machine  required  by  the 
motor  shown  in  Fig.  9.  In  the  newer  drive  the  motor  was 
liuilt  with  its  pinion  mounted  on  the  shaft  between  the  rotor 
and  the  outboard  bearing,  the  gearing  being  protected  by  a 
siiell  attached  to  the  motor  frame  and  the  bearing  being 
carried  by  the  shell.  A  home-made  gear  guard  is  effectively 
employed  in  Fig.  9,  but  in  Fig.  10  the  use  of  the  shell  as  the 
guard  for  the  gearing  and  for  the  support  of  the  outboard 
bearing  represents  a  decided  advance  in  practice.  The 
newer  drive  is  more  efficient,  as  one  ijear  is  omitted,  and  its 


mits  the  550-volt.  three-phase  service  to  be  carried  safely 
ough  the  machine  frame  to  the  motor  switch,  and  the 
:or  design  provides  for  throwing  the  current  directly 
in  the  rotor  and  fields  without  resistance  or  a  compen- 
Dr,  thus  making  the  drive  completely  self-contained. 
i  installation  of  the  starting  switch  so  that  the  blades 
downward  and  open,  in  case  of  gravity  action,  is  an- 
er  useful  point  which  avoids  the  danger  of  sudden  start- 
,  and  the  location  of  the  switch  inside  the  frame  safe- 
irds  the  circuit  from  closure  by  chance  contact  of  the 
tch  with  the  clothing  or  the  hand  of  a  i)assing 
ployee. 

n  Fig.  7  a  faulty  installation  is  shown  of  a  motor  driving 
lo-called  "faint-line"  machine.  The  motor  is  located 
:he  aisle  in  a  way  that  consumes  valuable  space  and  in- 
teres  with  free  movement  on  the  part  of  the  employees. 
;  the  wiring  is  crude  and  unprotected.  In  this  instance 
ppeared  undesirable  to  place  the  motor  on  a  bracket  at- 
led  to  the  wooden  frame  of  the  ruling  machine,  and  the 
icated  procedure  for  recommendation  was  therefore  the 
ption  of  a  short,  silent-chain  drive,  with  the  motor  im- 
liately  under  the  main   pulley,  coupled   with   the  use  of 
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duit  in  installing  the  final  run  of  wires  to  the  motor 
ninals. 

Another  compact  drive  is  shown  in  Fig.  8,  which  illus- 
:es  a  lo-in.  by  15-in.  Prouty  press  in  the  plant  driven  by 
4-hp  motor.  The  provision  of  a  hand  guard  over  the 
;or  pinion,  means  of  ventilating  the  starting  box  by  per- 
ations  in  the  cover,  and  the  use  of  a  mechanical  clutch, 
ilitating  quick  starts  and  stops,  are  the  notable  features. 


FIC.    10 DIRECT-i;E.\KED    drive   of    LINOTYPE    WITH    GUARD 

increased  compactness  shows  to  what  refinements  it  is  still 
possible  to  carry  motor  designing. 


Motor-Driven  Feed   Cutter  Saves    Liveryman  $170 
a  Month 

A  progressive  liveryman  in  Warren,  Ohio,  owning  thirty 
driving  horses  is  said  to  be  saving  $170  on  each  monthly 
feed  bill  since  he  installed  an  outfit  for  "predigesting''  the 
food  given  to  his  stock.  The  apparatus  consists  of  a  9-in. 
hay  cutter  driven  by  a  3-hp  motor,  a  12-hp  boiler  for  steam- 
ing the  food  and  a  mixing  vat.  The  total  co.st  of  the 
apparatus  was  $200  and  the  average  montiily  cost  of  opera- 
tion is  $10. 

On  the  theory  that  chopped  food  is  easier  to  digest  and 
that  practically  all  sustenance  available  is  thus  taken  from 
llie  portions  eaten,  the  amount  of  hay  fed  to  these  animals 
has  been  reduced  88  per  cent,  it  is  asserted,  while  the 
rations  of  oats  and  corn  have  been  decreased  40  per  cent, 
according  to  the  report.  Comparison  of  previous  feed 
bills  with  those  of  the  present  dietary  scheme,  allowing  for 
the  cost  of  operating  the  chopping  and  steaming  appa- 
ratus, shows  an  average  monthly  saving  of  $170,  if  the  fig- 
ures available  arc  correct.  The  horses  are  doing  the  same 
daily  work  required  of  them  under  the  former  feeding  con- 
ditions and  no  falling  off  in  weight  has  been  noticed.  The 
plan  has  been  in  operation  about  two  months — long  enough 
to  warrant  the  liveryman  in  counting  the  gains  afforded 
him  l)v  its  use. 
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Illumination  and  Wiring 

A  Huge  Power-House  Electric  Sign 

The  White  River  hydroelectric  station  of  the  Pugct 
Sound  Traction,  Light  &  Power  Company  is  situated  at 
Dieringer,  Wash.,  28  miles  from  Seattle  and  13  miles  from 
Tacoma,  in  plain  view  of  passing  transcontinental  trains  of 


side  of  the  building  and  that  in  no  case  shall  they  be  abovi 
the  first  floor.    It  is  further  provided  that  all  meter  center 
shall  be  placed  ahead  of  the  main-line  switch  and  br 
blocks  where  service  wires  are  protected  by  a  fused  cut  ■ 
The  hope  is  expressed  by  the  local  central-station 
pany  that  the  extensive  use  of  inclosed  wiring  and  a' 
protective  meter  panels  will   reduce  losses   from  tin 
electricity. 


ELECTRIC    SIGN    ON    WHITE    RIVER    WATER-POWER    PLANT 

the  Northern  Pacific,  Great  Northern,  Chicago,  Milwaukee 
&  St.  Paul,  Union  Pacific;  Southern  Pacific  and  Burlington 
routes,  as  well  as  of  the  Seattle-Tacoma  interurban  trains. 

In  the  belief  that  considerable  advertising  value  would 
be  derived  from  an  electric  sign  on  this  station,  sugges- 
tions for  such  a  display  were  requested  from  employees  of 
the  company,  and  of  the  many  designs  submitted  the  one  by 
Mr.  W.  N.  Gordanier,  superintendent  of  the  company's 
Electron  power  plant,  was  selected.  As  first  proposed,  the 
names  of  the  cities  shown  were  placed  in  geographical 
order  from  south  to  north,  but  later  Mr.  A.  W.  Leonard,  gen- 
eral manager  of  the  company,  suggested  rearranging  them 
in  the  reverse  order  from  north  to  south,  so  that  the  initials 
of  the  names  would  spell  the  word  "Best"  when  all  the 
other  letters  in  the  names  were  turned  out,  thus  leaving 
the  sign  to  read  "Reliable  Power"— "Best  Light  Service." 
The  letters  in  these  words  are  in  red,  and  the  remaining 
letters  in  each  name  come  on  by  cities  until  the  names  are 
spelled  out  in  full.  The  waterfall,  as  well  as  the  boiling 
effect  of  the  water  at  the  bottom  of  the  falls,  is  both  real- 
istic and  beautiful. 

The  sign  is  200  ft.  long  and  54  ft.  high.  It  contains  4000 
30-watt  carbon  lamps  arranged  in  ninety-six  letters,  the 
largest  of  which  is  8  ft.  high.  The  sign  has  a  total  con- 
nected load  of  120  kw,  and  its  steel  work  alone  weighs 
18  tons. 

Wiring  Ordinance  to  Prevent  Theft  of  Electricity 

An  ordinance  recently  passed  by  the  City  Council  of 
Fort  Wayne,  Ind.,  prescribes  methods  for  all  future  wiring 
construction  and  specifies  positions  for  meter  settings  w-ith 
a  view  to  preventing  the  theft  of  electricity  which  has  been 
prevalent  in  the  past.  The  ordinance  requires  that  all  wiring 
shall  conform  to  the  standards  of  the  National  Electrical 
Code,  and  in  addition  demands  that  all  service  wires  shall 
be  inclosed  in  approved  conduit  from  the  point  of  entrance 
to  the  meter  centers.  If  the  meter  is  installed  on  the  ex- 
terior of  the  building,  the  service  wires  shall,  according  to 
the  ordinance,  be  inclosed  in  conduit  placed  on  the  walls  of 
the  building. 

A  clause  relating  to  the  setting  of  electric  meters  recom- 
mends that  preferably  all  meters  shall  be  placed  on  the  out- 
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Ornamental  Street  Lighting   in  Hiawatha,  Kan. 

By  H.  S.  Woods 

Hiawatha,  Kan.,  is  a  town  of  3500  people  situated  in  th 
farming  section  in  the  northeastern  part  of  the  State.  I 
has  two  electric-light  plants,  one  a  private  corporation  fur 
nishing  energy  for  industrial  and  private  uses,  and  th 
iither  a  municipal  plant  supplying  energy  only  for  s!: 
lighting  purposes  and  for  operating  the  city  watcr-w^ 

The  feature  of  the  street  lighting  is  the  large  amou 
it  that  is  done  by  series  tungsten  lamps,  mounted  on 
mental  iron  posts,  both  on  the  main  streets  and  in  thej 
dence  portion  of  the  town. 

Until  two  years  ago  the  streets  were  lighted  by 
direct-current,  inclosed  carbon  arc  lamps,  operated 
an  arc  machine.  At  that  time  the  first  contract  for  strei 
paving  was  let,  and,  needing  additional  street-lightin 
equipment,  Mr.  V.  L.  Dawson,  superintendent,  replaced  tl 
inclosed  arc  system  with  a  fifty-lamp  mercury  rectifier  se 
including  lamps,  and  installed  the  first  part  of  the  serii 
tungsten  lighting  system  that  has  spread  all  over  the  oil 
as  fast  as  the  paving  has  been  extended. 

As  soon  as  the  present  contracts  are  completed  the  ci' 
will  have  sJ-i  miles  of  pavement  and  315  ornamental  posl 
The  posts  are  manufactured  in  Hiawatha,  being  made  i, 
of  a  30-in.  ornamental  cast  base,  a  48-in.  section  of  3-1! 
iron  pipe  and  a  6o-in.  section  of  2j/2-in.  iron  pipe  joim 
by  reducers,  on  top  of  which  is  mounted  the  holiler  for  tl 
socket  and  inclosing  globe.  The  base  of  this  globe  is  12 
above  the  sidewalk.  A  14-in.  Alba  globe  is  used  with  tl 
loo-cp,  6.6-amp  lamps  used  on  the  business  streets  and 
i2-in.  Alba  globe  with  the  6o-cp  lamps  in  the  residen 
districts. 

On  the  business  streets  forty-eight  posts  with  ioo-< 
6.6-amp  series  lamps  are  used,  eight  posts  being  placed  p 
block,  four  on  each  side  of  the  street.  In  the  residen 
districts  there   are   267  posts,   with   60-cp,  6.6-amp   serf 


LIGUTIXG   UN    BUSINESS   sTKEEl 

tungsten  lamps,  spaced  200  ft.  apart  and  staggerc 
opposite  sides  of  the  street,  thus  giving  five  posts  per  1 
three  on  one  side  of  the  street  and  two  on  the  other 
Energy  for  the  lamps  is  furnished  by  two  constatr 
rent  transformers,  through  No.  8  single  conductor, 
taped  cable,  known  as  C.  L.  A.  I.  finished,  some  li 
rubber  insulation  and  some  varnished  cambric    A  to- 
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boo  ft.  has  been  used.  In  the  business  section  the  cable 
[aid  under  the  pavement;  in  the  residence  section,  where 
I  paving  is  30  ft.  wide,  generally,  the  streets  being  boule- 
•ded,  the  cable  is  laid  in  the  dirt,  just  inside  the  curb- 
nes.     The  cable  is  run  up  in  the  posts  to  the  sockets. 


^alf   of   this   system   has   been   in   service   more   than   a 
ir,  and  the  citizens  have  been  so  well  pleased  with  its 


DATA  ON   HIAWATHA  POSTS 


t  of  bare   posts,   each $12.00 

t  set  up  (including  lamp,  socket,  inclosing  globe,  concrete  base 

)r  foundation,  and  labor),  each 15.00 

Tage   cost   of  cable,   per    1000   ft 100.00 

t  of  laying  cable  in  business  section,  per  1000  ft 20.00 

t  of  laying  cable  in   residence   section,   per    1000   ft 10.00 

Toximate  average  life  of  lamps 1400  hr. 


lamental  appearance  and  illuminating  value  that  they 
re  insisted  upon  its  being  extended  wherever  paving  has 
n  done,  with  the  result  that  Hiawatha  is  one  of  the 
It  lighted  cities,  of  its  size,  in  the  State. 


Portable  Display  Panels  for  Wall  Fixtures 

■"ortable  panels  for  e.xhibiting  electric  wall  fixtures  are 
iig  used  to  advantage  in  the  salesrooms  of  the  Com- 
nwealth  Power  Company,  Jackson,  Mich.  Fixtures  dis- 
yed    on    these    panels    are    shown    to    better    advantage 
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Split  Connecfor 
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PORTABLE   DISPLAY   PANEL   FOR   FIXTURES 


n  when  grouped  on  the  walls  of  the  display  room.  In 
lition.  the  prospective  purchaser  may  be  seated  while 
different  types  of  fixtures  are  being  exhibited, 
fhe  panels  are  inexpensive,  being  made  of  yellow  pine 
ich  is  stained  and  grained  to  resemble  oak.  The  ac- 
npanying  illustration  shows  the  construction  of  a  panel 
I  tlK"  nietliod  of  mounting  and  connecting  the  lamp  fix- 


ture so  that  it  may  be  lighted  while  being  displayed  The 
panel  measures  12  in.  wide  and  41  in.  high  and  is  supported 
in  an  upright  position  by  a  leg  hinged  to  the  back.  By 
using  a  flexible  cable  and  a  split-plug  connector  the  lighted 
fixture  may  be  exhibited  in  several  positions.  Mr.  C.  L. 
Falkinburg,  who  is  in  charge  of  the  appliance  sales  depart- 
ment, devised  this  method  of  displaying  fixtures  and  reports 
that  by  using  the  panels  the  company  has  sold  many  fix- 
tures which  had  been  in  stock  for  a  long  time.  The  cost 
of  material,  labor  and  finish  for  eighteen  of  these  panels 
amounted  to  $10  and  the  results  obtained  from  their  use 
are  more  than  gratifying. 


Maintaining  Alignment  After  Moving  Comer  Pole 

When  to  facilitate  reconstruction  the  telephone  com- 
pany's corner  pole  shown  in  the  illustration  was  erected  at 
a  position  about  4  ft.  to  the  right  of  the  site  of  the  former 
pole  on  this  corner,  the  electric-lighting  lead  which  had 
occupied  an  auxiliary  cross-arm  at  the  top  of  the  old  pole 
was  thrown  out  of  line.  An  energetic  lineman,  however, 
with  a  desire  for  straight-line  symmetry  moved  the  small 
arm  with  its  support  to  the  end  of  the  main  arms  of  the 
new  pole.    The  upright  piece  used  consists  of  a  standard  10- 


.SPECIAL    CROSS-ARM     FOR     MAINTAINI.NIG    ALIGNMENT 

pin  fir  cross-arm.  It  is  bolted  to  the  telephone  cross-arms 
by  means  of  the  space  bolts  used  for  holding  the  double 
arms  in  position.  The  construction  was  inexpensive  and 
serves  admirably. 


Ornamental  Luminous-Arc  System  for  Worcester 
Mass. 

Plans  are  nearly  completed  for  the  installation  of  300 
ornamental  luminous-arc  lamps  of  6.6-amp  rating  on  the 
principal  business  streets  of  Worcester,  Mass.,  the  local 
merchants'  associations  having  reached  an  understanding 
as  to  the  type  of  illumination  desired.  Tentative  agree- 
ments with  the  Worcester  Electric  Light  Company  have 
been  discussed  as  to  prices  for  service,  and  it  has  been 
figured  that  about  2.6  lb.  of  coal  will  be  required  at  the 
company's  plant  for  every  kilowatt-hour  delivered  at  the 
lamp :  Fuel  costs  about  40  cents  per  ton  more  in  Worces- 
ter than  in  adjacent  seaport  cities,  and  this  factor  is  being 
considered  by  the  company  and  the  lighting  committee  of 
the  City  Council  in  arranging  rates.  A  two-circuit  instal- 
lation will  probably  be  made  to  enable  half  the  lamps  to  be 
cut  out  at  midnight.  It  is  expected  that  the  price  to  be 
paid  by  the  city  per  ornamental  lamp  per  year  will  not 
exceed  the  present  unit  cost  of  4.4-amp  all-night  magnetite 
lamp  service. 
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The  Eye  as  a  Judge  of  Uniform  Illumination 

By  J.  R.  Cr.watii 

Although  it  is  coinnionly  known  to  ilhnninating  experts 
that  the  eye  cannot  readily  judge  small  dififerenccs  in  any 
illumination  when  the  surfaces  illuminated  at  different  in- 
tensities are  not  close  enough  together  for  the  contrast  to 
be  evident,  yet  it  is  doubtful  whether  even  experts  fully 
appreciate  how  great  differences  in  illumination  will  be 
passed  upon  by  the  casual  observer  as  being  practically  uni- 
form. For  this  reason  it  is  believed  that  some  of  the  test 
results  outlined  below  will  prove  of  peculiar  interest  as 
showing  how  far  from  uniform  the  illumination  may  be  and 
nevertheless  be  considered  uniform  by  the  ordinary 
observer. 

Dearborn  Street,  Chicago,  to  the  ordinary  observer,  at 
night  has  nearly  uniform  illumination  on  its  street  sur- 
faces. The  lighting  of  this  street  is  by  flame-arc  lamps  of 
the  type  now  standard  for  Chicago  street  lighting,  having 
vertical  electrodes.  There  is  one  arc  lamp  on  each  electric- 
railway  pole  hung  on  a  bracket  extension  on  the  top  of 
each  pole,  so  that  the  arc  is  about  25  ft.  above  the  street 
level.  The  poles  are  placed  from  no  ft.  to  125  ft.  apart 
along  each  curb.  The  street  is  80  ft.  wide.  The  unusual 
height  of  these  lamps  and  their  broad  distribution  of  light 
give  the  general  effect  of  a  unitorndy  illuminated  street 
surface.  Another  casual  test  for  uniformity  made  by  the 
writer  was  that  of  looking  at  the  street  surface  while  stand- 
ing in  a  street  car  passing  along  the  street.  The  lamps 
themselves  would  then  be  invisible.  By  looking  intently  at 
the  street  surface  as  the  car  passed  along  the  variation  in 
brightness  or  the  illumination  of  the  street  surface  seemed 
very  small. 

.\fter  making  these  casual  observations  with  the  eye  the 
facts  were  investigated  by  means  of  photometric  measure- 
ment. The  horizontal  illumination  determined  with  a 
Sharp-Millar  photometer  at  five  points  aong  the  curb  line 
showed  a  variation  of  fully  ten  to  one  in  foot-candles  be- 
tween the  points  under  the  lamps  and  points  midway  be- 
tween the  lamps.  This  result  brings  out  forcibly  the 
inability  of  the  eye  to  judge  differences  in  illumination 
unless  these  differences  are  in  contrast  with  each  other 
side  by  side  as  in  the  case  of  sharp  shadows.  In  the  case 
just  described  the  merging  from  I  ft.-candle  to  about  o.i 
ft. -candle  midway  between  lamps  is  so  gradual  that  no  one 
but  an  expert  woud  detect  it  unless  the  attempt  were  made 
to  read  a  newspaper  or  do  similar  close  work  with  the  eyes 
while  passing  along  the  street.  The  latter  test  would  indi- 
cate considerable  dift'erence. 

Another  illustration  of  the  inability  of  the  eye  to  judge 
differences  of  illumination  where  there  is  a  gradual  merg- 
ing from  one  degree  of  illunn'nalion  to  another  is  in  the 
case  of  shadows  with  an  indirect  system  of  lighting.  The 
writer  once  tested  the  relative  density  of  the  shadow  cast 
by  a  person's  head  at  a  given  distance  from  a  desk  top  in 
a  room  lighted  with  a  number  of  direct  units  and  later  in 
a  room  lighted  with  a  similar  number  and  location  of  indi- 
rect units.  The  point  of  maximum  shadow  was  selected 
in  each  case.  With  the  indirect  system  it  was  only  after 
very  close  observation  that  the  point  of  greatest  shadow 
in  the  room  could  be  found,  as  apparently  there  was  very 
little  shadow.  With  the  direct  system  no  difficulty  was 
encountered  in  locating  the  point  of  greatest  shadow. 
Nevertheless,  photometric  tests  showed  that  with  the  indi- 
rect system  the  illumination  at  the  middle  of  the  shadow- 
was  reduced  45  per  cent  because  of  the  shadow,  while  with 
the  direct  system  the  illumination  was  reduced  51  per  cent 
because  pf  the  .shadow.  The  pronounced  character  of  the 
direct  shadow  as  compared  with  the  indirect  was  due  there- 
fore largely  to  the  fact  that  the  shadow  with  the  direct 
system  had  a  sharp  edge  while  with  the  indirect  system 
there  was  simply  a  gradual  merging  from  the  shadow  to 
the  edge,  and  the  shadow  was  therefore  indefinable. 


The   practical   lesson   of  the  above  observations  is  that 
satisfactory   illumination    is   not   necessarily   very   uniforni 
and  the  variations  permissible  are  much  greater  then  :  - 
usually  thought.     In  planning  illumination  the  avoidan' 
sharp  or  sudden  contrasts  will  compensate  for  much  1 
of  uniformity. 


A  32,000-Lamp  Electric  Sign  for  San  Diego,  Cal 

.•\  permit  has  been  issued  by  the  San  Diego  (Cal.)  build 
ing  department  for  the  erection  of  what  it  is  said  will  tx 
the  largest  electric  sign  in  southern  California.  The  dij 
play,  which  will  contain  32,000  lamps,  will  be  48  ft.  higt 
and  will  be  placed  on  the  roof  of  the  Josse  Building.  I 
will  cost  $10,000.  Across  the  top  in  large  letters  will  appta 
the  slogan:  "San  Diego,  First  Port  of  Call,"  while  thi 
lower  half  of  the  sign  will  be  devoted  to  flashing  electrii 
displays  of  business  firms.  Energy  to  light  the  sign  wil 
be  furnished  by  the  .San  Diego  Consolidated  Gas  &  l-'lcc 
trie  Company. 


Recent  Telephone  Patents 

With  central-energy  signaling  systems,  where  the  bat- 
is  continuously  connected  across  the  line,  any  point  01 
insulation  resistance  manifests  itself  not  only  through  '• 
of  energy  but  also  at  times  through  electrolytic  actioi! 
is  to  obviate  these  conditions  that  Mr.  G.  A.  Betulandir 
Sweden,  has  developed  a  system  in  which  the  battery  is  coi 
nected  to  the  lines  only  during  actual  use.     The  result 
accomplished  by  providing  the  stations  with  hand  genera 
ors,  by  means  of  which  the  energization  of  the  battery  coi| 
trol  is  effected. 

Mr.  E.  R.  Corwin,  of  Chicago,  has  patented  a  commc 
battery  system  in  which  the  connecting  cord  circuits  ai 
devoid  of  signal  lamps,  the  calling  and  supervisory  signa 
being  produced  at  the  line  lamp.  This  lamp  indicates  tl 
arrival  of  a  call,  the  desire  for  disconnection,  and  als 
through  the  application  of  a  special  current,  shows  the  exa 
condition  of  the  circuits  pending  response  of  the  called  st 
tion.  The  cord  circuits  are  further  arranged  so  that  tl 
operator's  set  is  connected  and  disconnected  automaticall 
as  the  occasion  demands.  Ringing  is  automatically  accor 
plished  and  an  audible,  ringing  signal  is  sent  back  to  tl 
calling  party.  Mr.  Corwin  has  obtained  a  second  pate 
and,  in  conjunction  with  Mr.  C.  A.  Bals,  of  Chicago,  a  thi 
patent,  describing  dift'erent  arrangements  for  controlling  t 
connection  and  disconnection  of  the  operator  and  ringii 
current  for  similar  automatic  ringing-and-Iistening  mam- 
systems.  All  of  these  patents  have  been  assigned  to  t 
Corwin  Telephone  Manufacturing  Company. 

Three  other  patents  which  have  been  granted  to  Mr. 
R.  Corwin  and  assigned  to  the  Corwin  Telephone  Manufs 
turing  Company  describe  an  intercommunicating  privj 
branch  .system,  adapted  for  use  with  automatic  exchan, 
systems.  With  such  a  system  it  is  necessary  that  each  ter 
inal  of  the  intercommunicating  system  be  capable  of  sel© 
ing  at  will  an  e.xchange  trunk  line.  It  is  further  necessa 
that  a  special  station,  designated  a  receiving  station,  sh 
be  able  to  answer  any  trunk  line  and  hold  this  line  wh 
connected  with  one  of  the  other  stations.  This  arrangemc 
involves  the  necessity  for  any  station  to  hold  at  will  a 
trunk  line  against  interference  by  other  stations,  ev 
though  having  disconnected  itself  momentarily  from  I 
trunk  line. 

The  circuits  and  system  described  by  Mr.  Corwin  prov 
for  these  necessary  features  and  for  the  visual  signals  at  t 
receiving  station  to  indicate  the  condition  of  the  varit 
trunk  lines.  The  system  as  described  is  equipped  with  a  \ 
bank  at  each  intercommunicating  station  by  the  manipo 
tion  of  which  the  user  may  carry  out  the  various  switch^ 
functions. 
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Letters  to  the  Editors 

The  N.  E.  L.  A.  and  Motor  Service 

0  the  Editors  of  the  Electrical  World: 

Sirs  : — Years  ago,  when  the  National  Electric  Light 
.ssociation  was  young,  illumination  was  properly  the  chief 
)pic  for  consideration  and  discussion.  At  the  present  time, 
owever,  in  many  of  the  large  systems  electric  light  is  a 
y-product  and  motor  service  is  the  chief  source  of  income, 
s  Mr.  Samuel  Insull  has  recently  pointed  out.  So  inter- 
•oven  are  the  problems  of  generation,  transmission  and 
tilization  of  electric  energy  that  they  must  be  considered 
ancurrently.  The  utilization  of  electricity  for  lighting  is 
ell  reflected  in  the  activities  of  the  National  Electric  Light 
issociation,  but  motor  service  and  motor  application  are 
elatively  ignored,  although  the  possibilities  along  the  line 
f  the  correct  application  of  electric  motors  in  the  various 
idustries  seem  almost  limitless  with  reference  to  the  in- 
reased   sale  of  energy   from   central   stations. 

In  spite  of  its  name,  which  might  appear  to  limit  its 
ctivities,  the  National  Electric  Light  .\ssociation  could 
rell  pay  a  greatly  increased  amount  of  attention  to  the 
ubject  of  motor  service  by  encouraging  the  presentation 
nd  discussion  of  papers  on  the  subject  and  arranging  for 
irge  exhibits  of  motor-driven  machinery.  It  certainly  does 
ot  seem  unreasonable  to  hope  that  such  an  exhibit  would 
ome  to  be  the  Mecca  to  which  would  go  annually  many  of 
tie  persons  interested  in  the  use  of  the  electric  motor  in 
lanufacturing  operations.  With  the  rapid  increase  in  the 
se  of  purchased  energy,  the  National  Electric  Light  Asso- 
iation  seems  the  proper  organization  to  take  the  initiative 

1  establishing  recognized  headquarters  for  the  considera- 
ion  and  exhibition  of  electric  motors  operating  all  kinds 
if  machinery. 

Cleveland,  Ohio.  H.  P.  Str.\tton. 

[In    response   to   our    request    for   his   conunents   on   the 
ibove    subject    Mr.    Joseph    B.    McCall,    president    of    the 
>Jational  Electric  Light  Association,  has  sent  us  tlie  letter 
)rinted  below. — Eds.] 
To  the  Editors  of  the  Electrical  World: 

Sius: — To  anyone  familiar  with  the  central-station  in- 
lustry  in  this  country,  or  who  has  made  a  close  study  of 
he  tendencies  of  the  time,  as  evidenced  by  modern  manu- 
facturing methods,  efficient  factory  practice,  etc.,  it  comes 
ioniewhat  as  a  shock  to  be  asked  why  the  utilization  of  elec- 
;ricity  for  motor  service  is  being  relatively  ignored  by  the 
;entral-station  interests. 

It  is  true,  as  pointed  out  in  my  address  before  the  Penn- 
sylvania Electric  Association,  that  in  the  early  days  our 
business  was  primarily  that  of  furnishing  electric  illumina- 
tion. Electric  power,  even  after  it  was  found  to  be  practi- 
:able  and  desirable,  was  looked  upon  for  the  moment  as  a 
by-product  for  a  few  years.  We  had  to  grow  a  little  be- 
fore developing  our  business  in  a  well-rounded  manner. 
We  built  up  the  lighting  load  as  rapidly  as  possible,  and 
then  began  the  effort  to  secure  the  very  valuable  power 
load,  especially  what  might  be  termed  the  large  wholesale 
user. 

Increasingly  more  attention  is  being  given  by  all  central 
stations  in  the  country  to  the  matter  of  building  up  a  motor 
load.  Thousands  of  electrical  horse-power  are  being  added 
daily  to  the  circuits  of  the  various  .stations  throughout  the 
country.  All  the  larger  companies  specialize  in  their  efforts 
to  increase  the  motor  load,  in  which  they  have  been  ably 
aided  and  abetted  by  the  manufacturers,  so  that  to-day  the 
factory  which  does  not  employ  the  electric  motor  for  group 
or  individual  drive  is  considered  out  of  date,  even  though 
that  factory  is  not  obtaining  energy  from  the  central 
station. 

Many  of  us,  also,  are  reaching  out  into  fields  heretofore 
considered  outside  of  our  province,  and  wc  are  acquiring  a 


railway  load  which  in  the  earlier  days  was  not  dreamed  of. 
As  a  proof  that  neither  the  central-station  industry  nor  the 
National  Electric  Light  Association,  which  represents  the 
best  thought  of  all  those  interested  in  the  central-station 
industry,  is  neglecting  the  importance  of  the  motor  load,  it 
is  only  necessary  to  quote  statistics  which  show  that  w'hile 
the  central-station  income  from  commercial  lighting  has 
increased  226  per  cent  during  the  past  ten  years,  the  income 
from  the  industrial  power  load  has  increased  by  764  per 
cent. 

A  state  or  sectional  convention  never  takes  place  which 
does  not  include  papers  on  electric  motor  applications,  and 
assuredly  this  subject  will  always  maintain  its  proper  place 
in  our  convention  programs.  J.  B.  McCali., 

Philadelphia,  Pa.  President  N.  E.  L.  A. 


Diversity-Factor  and  Load- Factor 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  issue  of  Nov.  8  in  reply  to  a  request  for 
a  definition  of  diversity-factor  you  give  the  ratio  as  the 
reciprocal  of  that  given  by  the  American  Institute  of 
Electrical  Engineers.  Under  Section  G,  "Definition  and 
Explanation  of  Terms  of  the  Standardization  Rules,"  is  the 
following:  "(II)  Diversity-Eactor.  51a.  Diversity-factor 
is  the  ratio  of  the  sum  of  the  maximum  power  demands  of 
the  subdivisions  of  any  system  or  part  of  a  system  to  the 
maximum  demand  of  the  whole  system  or  of  the  part  of  the 
system  under  consideration,  measured  at  the  point  of 
supply." 

It  is  probably  a  matter  of  opinion,  but  a  factor  which 
cannot  exceed  unity  seems  much  more  fitting  than  one  that 
is  always  greater  than  unity. 

In  connection  with  "factors"  and  their  definitions,  is  it 
not  about  time  something  was  done  toward  getting  load- 
factor  more  clearly  established?  The  Institute  in  its 
standardization  rules  gives  no  definite  time  and  only  states : 
"The  load-factor  of  a  machine,  plant  or  system  is  the  ratio 
of  the  average  power  to  the  maximum  power  during  a  cer- 
tain period  of  time."  It  would  seem  that  only  one  time  in- 
terval could  be  considered,  namely,  8760  hours  per  year. 
Fixed  charges,  which  are  very  closely  related  to  load- 
factor,  are  considered  as  extending  over  every  hour  in 
the  day,  month  or  year  and  are  independent  of  normal 
operating  hours  or  actual  running  hours.  Methods  of  meas- 
uring the  maximum  demand  vary  widely.  Graphic  instru- 
ments will  approximate  the  momentary  peak,  but  it  is  cus- 
tomary with  sonie  companies  to  integrate  these  records 
over  periods  varying  from  a  few  minutes  to  a  half  hour. 
Other  instruments  will  measure  a  lagged  demand,  but  the 
lagging  is  very  variable.  Some  instruments  have  a 
•straight-line  lagging  curve  and  hence  a  true  average  for 
the  specified  interval,  while  others  have  curves  of  a  higher 
degree  and  varying  time  intervals.  It  seems  a  pretty  poor 
"factor"  that  necessitates  the  statement  of  a  number  of 
conditions  before  its  value  can  be  given.  Even  after  all 
the  unknown  quantities  become  known  it  is  often  necessary 
to  convert  them  to  another  "system"  in  order  that  the  result 
may  have  a  comparative  value.  Operating  reports  at  times 
show  a  generator  load-factor  of  100  per  cent  when  the 
machine  is  in  use  for  only  one  hour  out  of  twenty-four, 
while  motor-service  data  published  by  one  of  the  large 
manufacturers  of  motors  is  based  on  the  average  and  con- 
nected load,  although  there  is  little  relation,  in  many  in.stal- 
lations,  between   the   demand   and  the   sum   of  the   motor 


ratmgs. 

New  London.  Conn. 


Cecii.  \V.   P.uown. 


[Diversity-factor  was  defined  on  the  percentage  basis, 
used  by  us,  in  the  report  of  the  N.  E.  L.  A.  committee  on 
terminology'  and  printed  on  page  370,  Vol.  Ill,  of  the 
Transactions  for  1912. — Eds.] 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects— Questions  and  Answers 


Cost  Data  on  Electric  Welding 

Some  interesting  figures  on  the  cost  of  electric  welding 
and  the  time  required  for  various  jobs  are  shown  in  the 
accompanying  table  of  data  based  on  the  experience  of 
several  leading  railroads  as  reported  to  the  shop-practice 
conniiittee  of  the  Association  of  Railway  Electrical  Engi- 
neers. 

TIME  AND  COST  OF  REPAIRS  BY  ELECTRIC  WELDING 


Steel  casting,  cr.ick  6  ft.  long  by    1   in.  deep,  eight  minntcs $0.04 

Steel  casting,   riser   4   in.    by   4-in.   cut-ofT,    four    minutes 0.05 

Forged-steel  locomotive  frame,  two  breaks,  twenty  hours 18.28 

Crack   12   in.   long  in  boiler  back-sheet,   nine  hours 5.47 

Cast-steel  tender  frame,  three  breaks,  twenty-seven  hours 19.00 

Ilioken  railway-type  motor  case,  cast  steel,  three  hours 1.95 

Knlarged  holes  in  brake  levers,  steel  bars,  four  minutes 0.05 

.\ir-brake  piston   rods,  broken,   thirty   minutes 0.35 

Cracked  axle  boxes,  welded  in  place,  fifteen  minutes 0.15 

SAVINGS    MADB    BY    REPAIRS    INSTEAD    OF    REPLACEMENTS 

Armature  shaft  repaired  in  place,  worn  journals $13.16 

Railway-motor  axle  cap,   large,  cracked 3.29 

Railway-motor  armature  bearing  cap,  broken 5.80 

Railway    motor   gear   case,    top    half   broken 6.82 

Truck  side  frame.   Brill   27-G,  broken 43.68 

Truck  side  frame,  Peckham  1 4-B,  broken 46.08 

Motor  fr,inie,  GK-90,  railway  type,  cracked 13.92 

SAVINGS     MADE     BY     ELECTRIC     WELDING     OVER    OTHER     PROCESS 

Engine  main  frames,  both  broken $44.40 

Driving  wheel  built  up  on  tread,  3/16  in 7.28 

General  repairs  on  fire-box  side  sheets 276. 1 1 

Filling  in  worn  knuckle-joint  bushing  hole 6.75 

Locomotive  cylinder  casting,  seven  cracks 344.50 

Broken  mud  ring  on  locomotive  boiler ' 85.99 


In  its  own  report  presented  before  the  recent  Chicago 
convention,  the  conunittee  pointed  out  its  conclusion  that 
welding  by  electricity  is  cheaper  than  by  any  other  process, 
since  electric  welding  requires  only  one-half  the  time  and 
involves  one-third  of  the  expense  of  other  methods.  Proof 
that  electric  welding  has  passed  beyond  the  experimental 
stage  is  furnished  by  the  fact  that  about  looo  locomotives 
are  to-day  running  on  American  railroads  each  with  some 
electrically  welded  part. 


Coals  of  the  United  States 

Much  valuable  information  on  the  subject  of  the  coals 
of  the  United  States  is  contained  in  Bulletin  No.  22,  just 
issued  by  the  Bureau  of  Mines,  describing  analyses  of 
5000  samples  of  coal  taken  from  1500  mines  in  various 
.■\merican  fields.  Pains  have  been  taken  to  present  reliable 
information  regarding  the  chemical  composition  and  heat- 
ing value  of  the  fuels,  the  samples  having  been  collected  by 
experienced  men  and  analyzed  under  carefully  controlled 
conditions. 

An  increasing  proportion  of  the  coal  consumed  in  power 
stations  is  being  purchased  under  specifications  based  on 
chemical  and  calorimetric  analyses.  In  any  particular 
market  the  choice  of  coal  is  generally  limited  by  its  qual- 
ity and  by  freight  rates  to  one  or  two  fields  in  which  the 
character  of  the  coal  bed  is  comparatively  uniform.  By 
having  on  hand  a.  representative  analysis  of  the  coal  from 
a  given  district,  the  engineer  can  "check  up"  whether  the 


coal  he  receives  comes  from  the  bed  and  district  stated  and 
whether  it  is  being  prepared  for  the  market  as  carefully 
as  it  should  be.  Wide  variations  in  the  composition  and 
heating  value  of  coals  from  different  districts  and  from 
different  beds  make  analyses  that  are  comparable  (because 
of  the  care  taken  in  sampling  and  analyzing  the  coal) 
almost  indispensable  to  engineers  having  to  install  boiler 
or  gas-producer  plants  in  different  cities. 

The  report  just  issued  by  the  Bureau  of  Mines  is  in  two 
parts,  one  describing  the  methods  used  in  collecting  and 
analyzing  the  samples  and  the  results  of  the  analyses,  and 
the  other  giving  the  exact  location  from  which  each  sam- 
ple of  coal  was  taken,  together  with  a  description  of  the 
characteristic  features  of  the  coal  bed  at  the  point  of 
sampling,  the  nominal  capacity  of  the  mine  and  such  notes 
on  the  preparation  of  the  coal  as  may  be  useful  to  con- 
sumers. The  data  contained  in  these  two  volumes  have 
never  been  equaled  in  scope  and  detail  or  in  value  for 
comparative  purposes  by  similar  figures  published  by  any 
other    coal-producing   country    in   the   world. 

Copies  of  this  bulletin  may  be  obtained  by  addressing  the 
director  of  the  Bureau  of  Mines,  Washington,  D.  C. 


Installation  of  Oil  Burners 

Bv  R.  T.  Strohm 
When  installing  oil  burners  the  piping  should  be  provided 
with   unions   near  the   burners,   to    facilitate   the   work  of 


FU;.     I I'll'IXi;     FOR     GEM     oil.     IICRNER 

taking  them  down  when  they  must  be  repaired.  This  point 
is  very  clearly  illustrated  in  Fig.  i,  which  shows  the  piping 
for  a  Gem  burner  a.  The  oil  flows  to  the  burner  through 
the  valve  b  and  the  connecting  pipes,  and  the  steam  for 
atomizing  is  admitted  through  the  valve  c  and  the  branch 
to  which  it  is  fitted.  The  unions  d  and  e  enable  the  burner 
to  be  detached  from  the  system  very  easily  and  quickly 
The  plug  /,  when  removed,  allow-s  the  connection  to  1" 
cleaned  out.  The  valve  b  is  closed,  and  a  cap  is  placed  ov' 
the  end  of  the  burner  so  that  the  steam  will  back  up  in  tin 
burner  and  blow  back  through  the  oil  connection,  clean 
ing  it. 

The  pipe  connections   for  a  Best  burner  are  shown 
Fig.  2  in  a  diagrammatic  way.     The  burner  is  located 
a   and  the   oil   and   steam  lines  are   attached   on   opposr 
sides.     There  are  unions  b  and  c  to  facilitate  the  remo\ 
of  the  burner  and  stop  valves  d  and  e  for  oil  and  steam  ri 
spectively.     In  addition,  there  is  an  oil-regulating  cock   • 
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■tween  the  stop  valve  d  and  the  burner,  to  enable  the 
)w  of  oil  to  be  regulated  with  great  precision. 
An  end  view  and  a  vertical  section  of  the  regulating  cock 
e  shown  in  Fig.  3.  It  consists  of  a  conical  plug  a  that 
;s  a  conical  seat  in  the  body  b  of  the  cock  and  that  is 
;ld  snugly  in  place  by  the  upward  pressure  of  the  spring 
The  spring  is  kept  in  position  by  the  extension  (/  on  the 


[G.    2 PIPING   TO    BEST    HURNER    WITH    0IL-REGUL.\TI  NG    COCK 

i 

bttom  of  the  plug  and  by  the  cap  c.  The  latter  can  be 
nscrewed  so  as  to  allow  the  plug  and  the  spring  to  be 

moved  from  the  body  of  the  cock.  The  oil  flows  through 
I  triangular  opening  /  in  the  plug.  The  opening  is  made 
[-iangular  in  form  so  as  to  insure  close  regulation  of  the 
il.  The  opening  g  in  the  body  of  the  cock  on  the  outlet 
'ide  of  the  plug  is  rectangular  in  shape  and  the  outline  of 
his  opening  is  dotted  around  the  opening  in  the  plug.  By 
urning  the  plug  slowly,  the  amount  by  which  the  triangu- 
kr  opening  overlaps  the  edge  of  the  rectangular  outlet 
an  be  varied  very  gradually,  thus  giving  close  adjustment 
f  the  oil  supply  to  the  burner.  The  packing  li  around  the 
Item  of  the  plug  is  compressed  under  the  screw  cap  i 
!nd  prevents  leakage  of  oil  around  the  stem. 

The  cock  is  opened  fully  or  closed  completely  by  giving 
he  handle  /  a  quarter  turn.  There  is  a  lug  k  on  the  handle, 
nd  it  conies  against  a  stop  /  cast  on  the  body  of  the  cock 
s'hen  the  plug  is  turned  to  the  closed  position.  Also,  there 
s  a  knurled  screw  w  in  a  bracket  n  fastened  to  the  body 
if  the  cock.  When  the  plug  is  turned  to  open  the  cock, 
he  lug  o  comes  against  the  point  of  the  screw  and  the 
landle  can  be  turned  no  farther.  The  screw  can  be  ad- 
usted  to  give  any  desired  amount  of  opening  of  the  cock, 
ind  the  cock  can  be  opened  and  set  instantly  to  this  posi- 
ion.  The  bracket  n  is  hinged,  and  if  the  cock  is  to  be 
ipened  to  its  full  extent,  the  bracket  is  simply  swung  up- 
vard  and  backward,  taking  the  stop  screw  m  out  of  the 
i^ay  of  the  lug  0. 

A  form  of  valve  for  regulating  the  flow  of  oil  with  e.x- 
reme  nicety  is  shown  partly  in  section  in  Fig.  4.  The 
nner  end  of  the  valve  stem  carries  a  hollow  cylinder  a 
hat  fits  snugly  in  a  circular  hole  in  the  seat  b.  In  the 
ide  of  the  cylinder  is  cut  a  triangular  opening  c,  so  that, 
vhen  the  stem  is  screwed  out,  the  point  of  the  triangular 
ipening  rises  above  the  face  d  of  the  seat  and  allows  the 


KIG.    3 — COCK    FOR    REGULATING    Oil.    SUPPLY    TO    BURNER 

)il  to  pass  through.     The  higher  the  stem  is  drawn,  the 
greater  is  the  amount  of  opening. 

Owing  to  the  penetrative  nature  of  oil  fuel,  the  piping 
ihould  be  carefully  put  together  and  all  joints  should  be 
ight.  In  making  up  the  connections  the  pipe  threads 
should  be  perfect  and  should  be  cut  in  oil,  so  as  to  be 
smooth    and    free    from   cracks.      If   the   threaded    end    is 


made  too  long  the  pipe  will  screw  into  the  fitting  too  easily 
and  leakage  may  result.  It  is  better  to  cut  the  threads  so 
that  it  will  require  a  considerable  force  on  the  pipe  wrench 
to  put  the  pipes  together,  as  this  will  be  more  apt  to  give 
tight  joints. 

The  pipes  leading  to  and  from  the  storage  tank  are 
usually  permanent  and  are  not  likely  to  be  taken  apart,  so 
the  joints  may  be  made  up  with  a  cement  of  litharge  and 
glycerine  to  insure  tightness.  If  it  is  possible  to  do  so, 
elbows  should  be  avoided  in  installing  the  oil  piping,  as  the 
foreign  matter  in  the  oil  will  collect  at  these  fittings  and 
eventually  clog  the  pipes.  It  is  preferable  to  employ  bends 
of  long  radius  instead  of  elbows.  It  will  be  found  advis- 
able to  arrange  the  piping  in  such  a  way  that  the  oil  can 
be  turned  off  and  live  steam  sent  through  the  oil  lines  to 
loosen  the  deposits  of  asphalt  or  tarry  matter  and  blow 
them  out  of  the  pipes. 

The  proportions  of  the  furnace  and  the  style  of  oil 
burner  to  be  used  will  govern  the  number  of  burners  that 
must  be  supplied  in  a  given  installation.  To  illustrate,  if  a 
furnace  is  lor.g  and  narrow,  a  single  burner  giving  a  long, 
conical  flame  will  be  sufficient;  but  if  the  furnace  is  short 
and  narrow,  a  single  fan-tailed  burner  will  give  the  de- 
sired results.  In  case  the  furnace  is  wide,  two  or  more 
burners  may  have  to  be  installed.  Some  makes  of  burners 
are  so  constructed  that  they  can  be  made  to  throw  a  long. 
narrow  flame  or  a  short,  wide  one.     It  mav  be  said  that,  as 


FIGS.    4    AND    5 OIL-REGULATING    VALVE,    AND    ARRANGEMENT 

FOR    FINDING    STEAM    USED    BY    BURNERS 

a  rule,  one  burner  for  each  6  ft.  or  7  ft.  of  width  of  fur- 
nace will  be  required.  The  capacity  of  the  burner  must 
also  be  taken  into  account.  One  manufacturer  guarantees 
a  capacity  of  from  5  to  350  boiler-hp  with  a  single  size  and 
type  of  burner.  Another  rates  his  burners  at  from  75  to 
ICO  boiler-hp  each.  Still  others  manufacture  different  sizes 
of  burners  of  the  same  type,  each  size  corresponding  to  a 
certain  capacity. 

The  location  of  the  burner  is  a  matter  that  cannot  well 
be  considered  apart  from  the  furnace  arrangement.  In 
the  case  of  the  return-tubular  boiler,  it  is  common  to  find 
a  burner  in  the  center  of  each  fire-door;  but  if  sufficient 
capacity  can  be  obtained  by  the  use  of  a  single  burner  it 
may  be  inserted  through  an  opening  between  the  fire- 
doors,  cut  through  the  boiler  front  and  the  front  wall  of  the 
furnace.  Whatever  the  location  of  the  burner  or  burners, 
the  furnace  space  should  be  utilized  as  far  as  possible. 
This  is  one  reason  why  it  is  found  advisable  in  some  in- 
stances to  locate  the  burners  at  the  rear  end  of  the  fur- 
nace in  inclined-tube  water-tube  boilers. 

The  importance  of  supplying  dry  steam  for  atomizing 
cannot  be  overestimated.  A  steady  white  flame  is  pro- 
duced if  the  steam  is  dry;  but  if  water  is  carried  along 
with  the  steam  the  burner  sputters  and  combustion  is  re- 
tarded. The  presence  of  water  in  the  steam  may  be  due  to 
priming  of  the  boiler  or  to  condensation  in  the  pipe  line 
leading  to  the  burner.    One  way  of  avoiding  such  moisture 
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is  to  superheat  the  steam,  whicli  can  be  done  very  easily  l)y 
running  the  steam  pipe  from  the  boiler  to  the  burner 
through  the  furnace  or  the  boiler  breeching.  Such  an 
arrangement,  however,  is  not  always  convenient.  It  is 
advisable,  then,  to  put  a  steam  separator  on  the  steam  line 
near  the  burner,  in  which  the  steam  will  be  freed  of  its 
moisture.  This  is  accomplished  by  an  abrupt  change  in 
the  direction  of  flow  of  the  steam,  by  centrifugal  force  set 
up  during  a  whirling  motion  caused  by  spiral  guides  or 
vanes,  or  by  the  separating  action  of  baffle  plates.  The 
moisture  collecting  in  the  bottom  of  the  separator  may  be 
removed  through  a  drip  or  by  an  automatic  trap. 

The  economy  of  a  burner  is  measured  by  the  amount  of 
steam  it  uses  to  atomize  a  pound  of  oil.  There  are  several 
ways  of  determining  this,  but  the  simplest  way  is  to  con- 
dense the  steam  that  issues  from  the  burner  in  a  given 
time,  weigh  it,  and  compare  it  with  the  amount  of  oil 
used  in  an  equal  period.  A  tank  of  cold  water  is  set  on 
scales  and  weighed  accurately.  Then  the  burner,  with  the 
same  piping  and  connections  as  are  used  in  ordinary  opera- 
tion, is  submerged  in  the  tank.  The  steam  valve  is  then 
opened  to  the  same  extent  as  during  the  normal  working 
of  the  burner  and  is  left  open  for  a  definite  time,  say.  a 
quarter  of  an  hour. 

The  steam  escaping  from  the  burner  will  condense  in  the 
water  in  the  tank,  increasing  the  amount  of  water  and  the 
temperature.  At  the  end  of  the  given  time  the  burner  is 
removed  and  the  tank  and  its  contents  are  weighed  again. 
The  increase  of  weight  represents  the  amount  of  steam 
used  in  the  observed  time.  The  accuracy  of  the  test  may 
be  checked  by  taking  the  initial  and  final  temperatures  of 
the  water  in  the  tank  and  calculating  how  much  steam  at 
the  usual  working  pressure  would  be  required  to  produce 
the  observed  rise  of  temperature  in  the  known  weight  of 
water.  This  result  should  agree  fairly  well  with  the  in- 
crease of  weight  of  the  water  in  the  tank.  The  amount  of 
oil  used  in  the  same  length  of  time  can  be  calculated  from 
the  readings  of  the  telltale  on  the  tank,  or  from  the  read- 
ings of  the  meter  on  the  oil  line,  if  there  is  one  installed. 

This  method  is  very  simple  and  the  apparatus  is  com- 
monly available ;  but  there  is  the  disadvantage  that  during 
the  test  the  burner  does  not  operate  under  the  same  condi- 
tions as  in  service.  When  the  burner  is  atomizing  oil  the 
issuing  steam  meets  the  resistance  of  the  viscous  oil  in 
the  mi.xin^  chamber  or  at  the  orifice,  whereas  in  the  test- 
ing tank  the  resistance  is  due  to  the  water.  These  resist 
ances  differ  more  or  less,  and  the  greater  the  difference 
the  greater  the  error  in  basing  the  economy  of  the  burner 
on  the  results  of  the  test.  It  is  probable  that  the  water  will 
offer  less  resistance  than  the  oil,  so  that  the  test  will  show 
the  burner  less  economical  in  steam  than  it  really  is. 

A  more  nearly  accurate  test  may  be  made  by  using  the 
apparatus  shown  in  Fig.  5.  The  vertical  pipe  a  leads  to  the 
burners  and  conveys  the  steam  for  atomizing.  Between  the 
two  flanges  b  on  this  pipe  is  a  thin  plate  in  the  center  of 
which  a  hole  ^  in.  in  diameter  is  drilled.  The  steam  flows 
through  this  orifice  in  the  plate  on  its  way  to  the  burners. 
On  opposite  sides  of  the  flanges  the  pipes  c  and  d  are  con- 
nected, leading  to  the  steam-pressure  gages  e  and  /.  The 
gages  register  the  steam  pressures  on  opposite  sides  of  the 
orifice  in  the  plate,  and  these  pressures  vary  according  to 
the  amount  of  opening  of  the  steam  valve,  and  hence  ac- 
cording to  the  rate  of  flow  of  steam.  A  series  of  tests 
are  made  with  different  openings  of  the  steam-regulating 
valve,  observing  the  pressures  on  the  gages  and  catching 
and  condensing  the  steam  in  a  weighing  tank  filled  with 
cold  water.  In  this  way  a  table  is  made  up  showing  the 
amount  of  steam  flowing  through  the  plate  in  a  given  time 
for  each  different  combination  of  pressures.  After  such 
a  table  is  once  compiled  the  steam  consumption  of  the  burn- 
ers at  any  time  may  be  found  quickly  by  observing  the 
pressures  registered  by  the  gages  and  then  noting  the  cor- 
responding steam  rate  in  the  table. 


Installation  of  Customers'  Meters 

Will    you    licscrihc   an    approved   conMlruclion    for    inslalling   a    watt-hour 
iiiclcr  in   3   rrstaiiranl    kitchen'      No  other   place   is  available,  accordinK 
ihc    customer,    whose    business   and    friendship    we   are   anxious    to    sec 

K.   M.  C 

Where  a  meter  must  be  installed  in  a  kitchen  of  this  kind, 
or  in  any  other  place  where  it  will  be  continually  exposed 
to  fumes  and  dampness,  some  kind  of  a  moisture-proof 
box  is  essential.  Wooden  partitions  should  be  avoided. 
Some  vertical  support  free  from  vibration  should  be  chosen. 
Exposure  to  the  weather,  even  indirectly;  sweating  of 
water  pipes,  humidity  from  open  tanks  and  moisture  from 
various  sources  are  some  of  the  conditions  to  be  especially 
avoided.  In  general,  meters  should  never  be  installed  in 
closets,  bathrooms,  toilets,  bedrooms,  attics  or  coal  bins. 


Load-Factor  and  Diversity-Factor 

Kindly  furnish  me  with  definitions  of  load-factor,  diversity-factor  and 
demand-  actor,  I  have  several  conflicting  definitions  of  these  terms  and 
would   like   to  know   which   is  correct,  H.   M.   G 

The  confusion  in  terms  reported  by  the  correspondent  is 
not  surprising,  for  even  the  definitions  as  set  down  by  the 
national  electrical  societies  differ  and  in  the  case  of  diver- 
sity-factor are  flatly  contradictory.     "Load-factor"  is  de- 
fined in  the  standardization  rules  of  the  .'\nierican  Institute 
of  Electrical  Engineers  as  the  ratio  of  the  average  power 
to  the  maximum  power  during  a  certain  period  of  time, 
such  as  a  day  or  a  year.     Several  different  kinds  of  load- 
factor,  on  the  other  hand,  are  described  by  the   National 
Electric  Light  Association  committee  on  terminology  in  its 
report  at  the   1912  Seattle  convention.     "Connected  load- 
factor"  it  defines  as  the  ratio  of  the  actual  energy  consump- 
tion to  the  energy  which  would  have  been  consumed  had  the 
apparatus  been  in  continuous  operation  at  full  rated  load 
(luring  the  same  period.    "Capacity  load-factor"  for  a  gen- 
crating  station  is  similarly  defined  as  the  percentage  ratio 
of  energy  actually  generated  to  that  which  might  have  been 
generated  by  continuous  operation  at  full  rated  load.     The 
"maxinuun-demand  load-factor"  is  stated  to  be  the  ratio  of 
actual  generation  to  the  generation  which  might  have  been 
recorded  had  the  plant  operated  continuously  at  its  maxi- 
mum load  or  output  during  the  period.     Again,  the  "daily 
load-factor"  is  obtained  by  taking  the  mean  load  for  one  : 
day  and  dividing  it  by  the  peak  load  for  that  day.     Simi- 
larly "yearly  load-factor"  is  the  ratio  of  the  mean  annual 
load  to  the  peak  load  recorded  during  the  year.     There  is 
also  a  confusing  variety  of  usage  in  the  number  of  hours 
per  day  on  which  the  load-factor  is  to  be  based.     Some  1 
engineers  employ  the  eight-hour  or  ten-hour  working  day  ■ 
of  the  shop  or  factory  in  which  the  motors  under  considera-  i 
tion  happen  to  be  used.     Others  have  preferred  even  the 
twelve-hour  day.     Obviously  it  would  seem  that  all  shou' 
agree  on  the  twenty-four-hour  day  as  the  natural  peri' 
although  on  this  basis  the  resulting  load-factor  percentag 
appear  low.    The  scheme  has.  however,  the  advantage  tl. 
a  change  in  the  length  of  the  working  day  cannot  m.T' 
the  load-factor  appear  greater  than  unity,  and  it  also  pi  ■ 
mits  all  systems  to  be  compared  on  a  common  natural  ba?:- 
"Diversity-factor"  is  defined  by  the  N.  E.  L.  A.  rules  as  the 
ratio  between  the   simultaneous  demand  of  a  number  of 
individual  services  and  the  sum  of  the  individual  maximum 
demands  of  the  same  services.    Diversity-factor  is  thus  ex- 
pressed in  per  cent  and  is  a  fractional  quantity  which  cm 
never  be  greater  than  unity.    .•\  definition  exactly  rever.^oil 
is.  however,  given  in  the  .A.  I.  E.  E.  rules,  where  diversity- 
factor  is  defined  as  the  ratio  of  the  sum  of  the  maximum 
demands  to  the  maximum  demand  of  the  whole  system.    By  ■ 
this  definition  the  diversity-factor  will  always  be  a  number 
greater  than  unity.    The  "demand-factor"  as  defined  by  the 
A.  I.  E.  E.  rules  represents  the  ratio  of  the  maximum  power 
demand  of  a  system  to  the  total  connected  system  load. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the   World 


Generators,  Motors  and  Transformers 

Modified  Induction  Motor. — In  the  construction  of  alter- 
lating-current  induction  motors  considerable  valuable  mag- 
netic space  is  taken  up  by  the  windings  in  both  the  stator 
and  the  rotor.  To  reduce  this  space  considerably  with 
various  resulting  advantages  is  the  object  of  a  motor  de- 
signed by  Messrs.  W.  P.  Durtnall  and  A.  H.  Binyon.  The 
motor  (Fig.  i)   is  especially  adapted  for  industrial  drive  or 


CONTROLLER  POSIIIOKS 

FIG.    I DIAGRAM    OF  THE   STANDARD  THREE-PHASE    MOTOR   AND 

CONTROLLER 

factory  use.  A  is  the  cast-steel  frame,  B  the  stator  stamp- 
ings, C  the  rotor  stampings,  D  the  stator  windings,  E  the 
rotor  windings.  /•  the  cast-steel  spider  of  light  but  strong 
construction,  G  the  slip-rings  for  the  rotor  windings,  H 
the  insulated  bushes  taking  the  leads  to  the  slip-rings, 
brushes  or  rubbing  contacts,  /  the  terminals  of  the  stator 
windings,  /  the  insulated  bushes  for  the  leads  to  same,  and 
K  is  the  main  switch.  Phase  No.  i  is  connected  to  controller 
terminal  L,  phase  No.  2  to  terminal  A'^,  and  phase  No.  3 
to  terminal  P.  Thence  the  current  passes  to  terminals  M, 
0  and  Q,  and  to  stator  terminals  Nos.  i,  2,  and  3.  Assum- 
ing an  eight-pole  motor  running  on  50-cycle,  three-phase 
current,  the  operation  is  as  follows :  Current  from  con- 
tact No.  I  is  sent  to  the  stator  windings,  which  causes  the 
resulting  magnetic  flux  in  the  stator  iron  to  revolve  in  the 
direction  marked  5"  in  the  circle  diagram.  At  the  same  time 
the  rotor  is  short-circuited  by  means  of  the  three  leads 
from  the  slip-rings  to  the  controller,  but,  as  rotor  windings 
are  wound  for  the  same  voltage  and  polarity  as  those  of 
the  stator,  two  compensating  choking  coils  are  inserted  to 
stop  an  excessive  amount  of  current  flowing.  Contacts 
Nos.  2,  3,  4,  5,  6  and  7  gradually  cut  out  or  short-circuit 
the  choking  coils  and  entirely  short-circuit  the  rotor  wind- 
ings, the  motor  in  the  meantime  running  up  to  a  syn- 
chronous speed  of  750  r.p.m.,  which  is  half-speed.  It  may 
be  left  running  at  this  speed  for  any  period  of  time  operat- 
ing with  good  efficiency  as  an  ordinary  induction  asyn- 
chronous motor.  On  contact  No.  8,  by  reference  to  the 
connections  in  the  controller,  it  will  be  seen  that  voltage  and 


current  are  supplied  directly  to  the  rotor  windings,  but  as 
the  rotor  speed  is  then  only  750  r.p.m.,  the  current  flows 
through  the  choking  coils,  which  are  gradually  short- 
circuited  by  turning  the  controller  from  No.  8  to  No.  14 
contact.  The  rotor  then  runs  up  to  a  speed  of  1500  r.p.m., 
because  the  current  sent  to  the  rotor  windings  produces  a 
revolving  magnetic  flux  which  turns  in  the  direction  marked 
T  in  the  circle  diagram,  so  that  the  magnetic  action  then 
taking  place  between  the  two  primary  members — that  is, 
the  rotor  and  the  stator — compels  the  rotor  to  travel  at  a 
speed  of  1500  r.p.m.,  while,  at  the  same  time,  it  runs  "syn- 
chronously" and  with  the  maximum  of  magnetic  and  elec- 
trical efficiency.  Assuming  that  the  total  power  of  the 
motor  is,  say,  20  hp,  then  half  the  power  input  is  taken  by 
the  stator  and  half  by  the  rotor.  The  stator  winding  occu- 
pies only  the  space  of  a  lo-hp  winding,  while  the  rotor 
occupies  a  like  amount.  The  tooth  depth  is  reduced,  the 
stator  and  rotor  heat  losses  are  diminished,  and  the  out- 
side diameter  is  lessened  for  a  given  air-gap  diameter  and 
stated  rating  by  reason  of  the  fact  that  the  pole-pitch  span 
is  less,  quite  apart  from  the  reduction  in  e.xtra  iron  per- 
mitted by  the  reduction  in  the  space  required  for  the  wind- 
ing in  both  stator  and  rotor.  Being  wound  with  eight 
poles  for  1500  r.p.m.  and  50  cycles  instead  of  four  poles, 
as  is  usual,  the  starting  torque  is  high  for  the  energy  in- 
put.— London  Electrician,  Nov.  7,  191 3. 

Direct-Current  Armatures. — J.  Kuntziger. — A  mathe- 
matical paper  on  the  calculation  of  the  dimensions  of  direct- 
current  armatures.  The  author  first  gives  some  general 
formulas  relating  to  the  principal  dimensions.  They  con- 
cern the  cooling  surface,  the  form  of  the  pole  pieces,  the 
total  weight,  the  reactance  voltage,  the  ohmic  drop  and 
the  armature  reaction.  These  formulas  are  then  applied 
to  the  calculation  of  the  dimensions  of  armatures,  both 
bi-polar  and  multi-polar  machines  being  consi3ered. — La 
Lumicre  Elec,  Nov.  i,  1913. 

Lamps  and  Lighting 

Modem  Electric  Lamps. — B.  Monasch. — An  English 
translation  in  abstract  of  the  author's  recent  report  before 
the  German  .Association  of  Electrical  Engineers,  which  has 
already  been  noticed  in  the  Digest. — London  Electrician. 
Nov.  7,  1913. 

Draivn  Tungsten  Filament. — A  note  on  a  recent  British 
patent  (No.  22,548,  1912)  of  Pope's  Electric  Lamp  Com- 
pany and  C.  Trenzen,  of  Germany.  The  filaments  are  drawn 
in  the  cold  and  without  previous  mechanical  treatment 
from  a  sintered  mixture  of  tungsten  and  thorium  or  .some 
of  their  salts.  The  resistance  of  the  filament  is  20  per 
cent  less  than  the  resistance  of  a  similarly  made  pure- 
tungsten  filament. — London  Elec.  Eng'ing,  Nov.  6,  1913. 

Alternating-Current  Flame-Arc  Lamps. — A  note  on  a 
recent  British  patent  (No.  28,122,  1912)  of  the  British 
Thomson-Houston  Company  and  the  General  Electric  Com- 
pany of  America.  The  lamp  is  fed  from  an  auto-trans- 
former which  is  normally  unsaturated,  but  when  the  arc 
resistance  exceeds  a  certain  amount  the  transformer  be- 
comes saturated  and  cannot  supply  the  energy  to  maintain 
the  arc.  The  latter  is,  therefore,  extinguished  and  then 
re-made  by  a  series  magnet  in  the  secondary  circuit  of  the 
auto-transformer,  which  actuates  the  electrode  feed. — Lon- 
don Elec.  Eng'ing,  Nov.  6,  1913. 

Nco)}   Tubes. — Georges  Claude. — A   brief  paper  on  the 
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effect  of  the  diameter  of  neon  luminescent  tubes  on  thi- 
potential  difference  at  their  terminals. — La  Revue  Elec, 
Oct.   17,   1913. 

Generation,  Transmission  and  Distribution 

I'alue  of  Coal. — E.  Boernstein. — In  order  to  determine 
the  value  of  a  given  coal  it  is  necessary  to  know,  above  all 
other  things,  the  ratio  of  water  and  ash  to  carbon  and 
the  calorific  value.  The  available  testing  methods  arc- 
exact  and  reliable.  Sampling  is  of  greatest  importance. 
In  the  case  of  a  given  installation  a  heating  test  using  a 
large  quantity  of  coal  should  be  carried  out. — lilck.  Zcil.. 
Nov.  6,  1913. 

High-Speed  Machines. — T.  Pausert. — A  review  of  two 
recent  papers  by  Maurice  Le  Blanc.  In  the  first  a  design 
of  steam  turbines  with  a  single  wheel  running  at  30,000 
r.p.m.  is  dealt  with.  The  second  discusses  the  design  of  a 
gas  turbine  operation  at  a  speed  of  the  same  order. — Lo 
Revue  Elec.,  Oct.  17,  1913. 

Sugar  Industry. — W.  S.  Scott. — An  article  on  electric 
motor  drive  in  the  beet-sugar  industry,  with  diagrams  of 
load-curves  in  typical  sugar  plants  and  figures  for  the 
individual  power  reipiircnieiits  of  different  sugar  ma- 
chines.— Elec.  Journal,   November,   1913. 

Printing  Motors. — An  illustrated  description  of  alternat- 
ing-current commutator  motors  for  printing-press  work, 
with  diagrams  giving  results  of  tests.— London  Electrician. 
Nov.  7,  1913. 

Traction 

Norwegian  Railways. — An  abstract  of  a  report  of  the 
Norwegian  Waterfall  Commission  on  the  electrification  of 
the  Norwegian  electric  railways.  At  present  2976  km  (1786 
miles)  of  Norwegian  railways  are  in  operation  and  3533 
km  (2120  miles)  more  are  projected.  The  maximum  power 
required  for  the  railways  now  in  operation  would  be  85,600 
kw  and  the  yearly  energy  consumption  118,000,000  kw-hr. 
For  the  projected  railways  these  figures  would  be,  respec- 
tively, 89,200  hp  and  100,000,000  hp-hr.  per  year.  The 
Norwegian  state  owns  at  present  twenty-nine  waterfalls, 
which  can  furnish  108,250  kw  without  regulation  of  the 
water  and  542,000  kw  if  reservoir  construction  is  resorted 
to.  Thirteen  of  these  waterfalls,  with  an  aggregate  ca- 
pacity of  54,500  kw,  have  been  acquired  by  the  govern- 
ment especially  for  railway  electrification.  The  transmis- 
sion lines  are  intended  to  furnish  energy  also  for  other 
power  purposes.  The  calculations  show  that  it  would  be 
too  expensive  to  erect  only  one  power  plant.  The  Nore 
jxjwer  plant  had  been  projected  with  eleven  14,750-kw  tur- 
bines and  two  7400-kw  turbines.  On  account  of  reduced 
expense  and  for  the  sake  of  reliability  several  power  plants 
are  now  considered  preferable.  It  is  recommended  that  the 
electrification  of  the  railways  be  carried  out  gradually. 
As  an  experiment,  at  the  beginning  the  line  from  Chris- 
tiania  to  Drammen  is  to  be  equipped  electrically. — Elek. 
Zeit.,  Nov.  6,  1913. 

Single-Phase  Traction. — The  first  part  of  a  fully  illus- 
trated description  of  the  Spiez-Brig  single-phase  railroad 
in  Switzerland,  which  includes  the  Loetschberg  tunnel  and 
is  on  the  direct  line  connecting  Paris  with  Milan.  Single- 
phase,  15-cycle  current  at  15,000  volts  is  used  on  the  trolley 
wire.  The  locomotives  have  a  capacity  of  2500  hp  for  an 
hour  and  a  half  at  a  speed  of  50  km  (30  miles)  an  hour. 
The  article  is  to  be  continued. — Elek.  Zeit.,  Nov.  6,  1913. 

Installations,  Systems  and  Appliances 

Correct  Connections  for  Threc-Phase  Induction  Motors 
— E.  RiCHTER. — The  normal  connections  between  a  three- 
phase  induction  motor  and  its  controller  and  the  three- 
phase  supply  mains  are  shown  in  Fig.  2.  If  the  connect- 
ing wires  between  controller  and  motor  are  placed  in  iron 
conduit,  care  must  be  taken  either  to  run  all  the  wires  in 
one  tube  or  to  put  three  in  one  tube  and  three  in  another 
tube  in  such  a  wav  that  at  anv  moment  the  sum  of  the 


currents  in  each  tube  is  equal  to  zero.  In  order  to  fulfil 
this  condition  the  conductors  from  the  contacts  3,  5  and  6 
must  be  placed  in  one  tube  and  the  conductors  from  the 
contacts  I,  8  and  10  must  be  placed  in  the  other  tube.  In 
making  the  installation  the  mistake  is  repeatedly  made  of 
putting  the  conductors  from  contacts  i.  3  and  5  into  one 
tube  and  the  conductors  from  6,  8  and   10  into  the  other 


_^ 
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tube.  While  in  this  case  the  connections  of  phases  1  and  3 
are  correct,  the  connections  of  phase  2  are  not  correct 
since  the  conductors  which  carry  the  current  to  this  phast 
are  in  different  tubes.  They  form,  therefore,  a  loop  whic? 
mu.st  result  in  a  magnetic  flux  in  the  iron  conduit.  Con-, 
sequently  the  effect  is  a  choking  of  the  emf  of  phase  2 
The  longer  the  connections  between  the  controller  and  thi 
motor,  the  less  work  will  be  done  by  phase  2,  so  that  the  tw( 
other  phases  are  liable  to  be  overloaded. — Elek.  Zeit.,  Oct 
30,  1913-  I 

The  "Point  Fives." — A  long  editorial  on  the  policy  of  th- 
"point    fives."      Any    station    engineer    is    eligible   to   be   : 
member  of  this   association   "if  he   includes   a  charge  o 
o.5d.  (i  cent)  per  unit  as  a  distinctive  portion  of  his  tarifl 
This  is  the  sole  article  of  faith  and  is  one  which  permit, 
a  very  wide  variation."    The  idea  is  apparently  sometime 
held   that  a   "point   five"  sells  electrical  energy   simply  a 
o.5d.  per  unit  for  certain  purposes.     This  is  by  no  mean 
the  case.     Indeed,   generally   speaking,   it   is  not  the  cas^ 
at  all,  and  the  average  price  obtained  is  considerably  mor 
than   o.5d.     "The   important   point   is   that   the   consume:^ 
having  pledged  himself  to   a  certain   definite  expenditui] 
per  annum,  is  free  to  take  as  much  energy  as  he  desires  ;| 
the  low  rate  of  o.5d.  per  unit."     The  domestic  consume 
requires  electrical  energy  first  for  lighting  and  second  fc 
heating  and  cooking    These  two  services  are  very  dissim 
lar.    They  can  be  kept  distinct  by  installing  two  meters  ar 
having  separate  wiring  throughout.     But  it  is  much  easi< 
to  adapt  the  rates  to  meet  the  case.     The  recent  cxtend<' 
discussion  between  the  "point  fives,"  represented  by  J.  I 
Bowden,  and  the  opposition,  represented  by  A.  X.  Mooil 
is  sunmied  up.     In  the  same  issue  considerable  informfl 
tion  is  given  on  the  different  rate  schedules  used  by  til 
"point  fives"  in  different  cities.    The  effect  of  electric  liesl 
ing  and  cooking  on  the  station  load  is  shown  in  a  serij 
of  interesting  load-curves  for  the  St.  Marylebone  static| 
— London  Electrician, ■'Nov.  7,  1913. 

Electric  Heating  and  Cooking. — Illustrated  articles  - 
ing  a  review  of  the  present  status  of  electric  cooking  . 
heating  apparatus  with  special  reference  to  water-heatii  | 
— London  Electrician.  Nov.  7,  1913.  I 
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Electrophysics  and  Magnetism 

ll'here  Ohms  Lazi.-  Does  Xot  Hold.—\\.  F.  G.  Swann.— 
\n  illustrated  paper  on  a  case  of  anomalous  conduction  in 
.  solid  dielectric.  The  author's  experiments  have  to  do 
vith  the  natural  conductivity  of  paraffin  wax  when  under 
he  influence  of  no  external  agenc)'  except  the  electric  field 
esponsible  for  the  current,  and  suggest  that  Ohm's  law  is 
lot  obeyed,  the  conductivity  increasing  in  fact  with  the 
ield.  The  experiment  was  arranged  in  a  new  way  to 
ivoid  difficulties  due  to  the  high  potentials  used  and  to 
jring  into  prominence  any  deviation  from  Ohm's  law.  The 
heory  and  possibilities  of  error  due  to  a  departure  from 
;he  ideal  conditions  of  the  simple  theory  are  fully  con- 
sidered, and  it  is  shown  that  the  only  likely  way  of  account- 
ing for  the  results  obtained  is  by  the  assumption  of  a  de- 
parture from  Ohm's  law  such  as  corresponds  to  an  increase 
oi  the  conductivity  with  the  field.  The  reasons  for  discard- 
ing any  explanation  of  the  phenomenon  as  due  to  soak- 
age  are  discussed,  and  the  possibility  of  its  explanation  as 
the  result  of  an  increase  in  the  ionization,  due  to  the  field, 
is  examined  and  found  untenable.  Other  methods  of  ac- 
counting for  the  phenomenon  are  also  discussed,  the  most 
likely  one  being  framed  on  the  lines  of  a  modification  of 
the  theory  of  metallic  conduction  proposed  by  Sir  J.  J. 
Thomson. — Pliilos.  Mag.,  October,  1913. 

Electric  Wind.— J.  R.  Boon. — An  account  of  an  experi- 
mental investigation  on  the  effect  of  pressure  on  the  elec- 
tric wind  from  a  discharging  point.  The  author  describes 
an  improved  apparatus  for  the  measurement  of  the  pres- 
sure of  the  electric  wind  from  a  point-plate  discharge  un- 
der different  atmospheric  pressures.  The  curves  of  wind- 
pressure  p  and  the  distance  between  the  electrodes  c  agree 
in  form  at  normal  atmospheric  pressure  with  those  of  other 
obseri'ers  and  cut  the  r  axis  at  a  distance  c„  from  the 
origin.  The  results  at  different  atmospheric  pressures  P 
in  air  and  C0„  show  that  s„  is  proportional  to  i/P.  This 
supports  the  view  that  "„  is  the  result  of  intense  ionization 
possibly  brought  about  by  radiations  from  the  point,  which 
are  absorbed  in  a  given  gas  according  to  a  density  law. — 
Philos.  Mag..  October,  1913. 

Residual  Dielectric  Forces.— K.  W.  Wagner. — An  article 
illustrated  by  diagrams  developing  a  simple  mathematical 
theory  of  residual  dielectric  forces  (residual  charge,  dielec- 
tric energy  losses,  etc.). — Elek.  Zeit.,  Nov.  6,  1913. 

Longitudinal  Thermomagnetic  Potential  Difference. — A. 
\V.  Smith. — An  account  of  an  experimental  investigation, 
the  chief  results  of  which  are  as  follows:  The  longitudinal 
thermomagnetic  effect  in  bismuth  decreases  with"  rising 
temperature  and  seems  to  vanish  at  the  melting  point  of  the 
bismuth.  Longitudinal  thermomagnetic  effects  in  graphite 
and  monel  metal  were  also  determined  by  the  author.  The 
effect  is  positive  in  graphite  and  negative  in  monel  metal. 
The  longitudinal  thermomagnetic  potential  difference  in 
bismuth-antimony  alloys  shows  a  maximum  value  when  the 
alloy  contains  about  9  per  cent  of  antimony. — Pliys.  Review, 
November,  1913. 

Electrochemistry  and  Batteries 

Structure  of  the  Atom. — Sik  J.  J.  Thompson. — It  is  usual 
to  regard  Planck's  equation  as  an  indication  that  radiant 
energy  is  molecular  in  structure.  The  present  author  has 
already  suggested  that  the  same  result  would  follow,  with- 
out any  such  assumption  as  to  the  character  of  radiant 
energy,  if  the  mechanism  in  the  atom  by  which  the  radiant 
energy  is  transformed  to  kinetic  energy  were  such  as  to  re- 
quire the  transference  to  the  mechanism  of  a  definite 
amount  of  energy,  sufficient,  for  example,  to  rupture  some 
system  before  the  transference  can  take  place.  Planck's 
relation,  in  fact,  depends  on  the  properties  of  the  atom,  the 
agent  by  which  the  energy  is  transformed,  rather  than  upon 
the  existence  of  a  structure  in  the  energy  itself.  In  the 
present  paper  the  author  describes  an  atom  of  such  a  kind 
that    the    transformation    of    radiant    into    kinetic    energy 


would  take  place  in  accordance  with  Planck's  law.  The 
forces  acting  on  a  corpuscle  in  an  atom  are  assumed  to  be 
as  follows:  (i)  a  radial  repulsive  force,  varying  inversely 
as  the  cube  of  the  distance  from  the  center,  diffused 
throughout  the  whole  of  the  atom  and  combined  with  it;  (2) 
a  radial  attractive  force,  varying  inversely  as  the  square 
of  the  distance  from  the  center,  confined  to  a  limited  num- 
ber of  radial  tubes  in  the  atom. — Philos.  Mag..  October, 

1913- 

Units,  Measurements   and  Instruments 

Integrating  Methods  in  Alternating-Current  Testing. — 
Fred.  Bedell. — An  abstract  of  an  American  Physical  So- 
ciety paper.  An  alternating  current  or  voltage  can  be 
measured  by  a  direct-current  instrument  or  galvanometer 
of  the  D'Arsonval  type  if  a  synchronous  commutator  is 
interposed  between  the  circuit  and  the  instrument.  The 
reading  of  the  instrument  is  the  integral  of  the  alternating 
current  for  one-half  cycle,  the  limits  of  the  integral  being 
determined  by  the  setting  of  the  brushes  on  the  commu- 
tator. The  brushes  may  be  shifted  so  as  to  shift  the  half 
cycle  over  which  the  integral  is  taken.  In  this  way  suc- 
cessive instantaneous  values  may  be  found  of  one  quantity 
the  value  of  which  depends  upon  the  integral  of  the  quantity 
directly  measured.  For  example,  if  the  quantity  measured 
by  means  of  the  commutator  and  galvanometer  is  the  cur- 
rent flowing  in  a  conden.ser,  the  successive  readings  of  the 
galvanometer  are  proportional  to  the  instantaneous  values 
of  the  charge  q  of  the  condenser,  since  q  =  J  idt.  The 
integral  readings  of  condenser  current  for  any  setting  of 
the  brushes  gives  the  instantaneous  value  of  q  at  the  mo- 
ment of  commutation.  Since  the  potential  v  is  proportional 
to  q,  this  gives  a  method  for  determining  the  wave-form 
of  potential.  If  the  potential  is  taken  across  the  terminals 
of  a  non-inductive  resistance,  the  wave-form  of  current  is 
determined.  This  condenser-current  method  for  determin- 
ing wave-form  is  much  more  sensitive  and  has  a  much 
wider  range  than  various  time-honored  point-by-point 
methods.  In  this  and  in  other  integrating  methods  vari- 
ation in  commutator  resistance  may  be  a  source  of  error 
which  may  be  reduced  by  perfecting  the  apparatus  or  may 
be  made  ineffective  by  choice  of  method. — Phys.  Review. 
November,  1913. 

Measurement  of  Magnetic  Fields  by  Their  Damping 
Effect  Upon  a  Vibrating  Coil.—F.  E.  Klopsteg.— The 
author  derives  an  equation  for  the  intensity  of  a  magnetic 
field  in  terms  of  quantities  readily  obtainable  by  observa- 
tions' upon  a  suspended  coil  vibrating  in  the  field  with 
damped  periodic  motion.  He  also  derives  a  similar  equa- 
tion depending  upon  critical  damping,  and  an  application 
of  the  term  "logarithmic  decrement"  to  critically  damped 
motion  of  a  moving  coil.  These  equations  are  experi- 
mentally verified,  and  it  is  shown  that  the  method  depend- 
ing upon  damped  periodic  motion  may  be  applied  with  an 
accuracy  of  at  least  i  per  cent  to  the  measurement  of  fields 
ranging  from  a  few  lines  to  at  least  1500  lines  per  sq.  cm, 
using  the  same  coil  over  the  entire  range. — Phys.  Review, 
November,  1913. 

Low-Resistance  Silver-Quarta  Fibers.— U.  B.  Williams. 
—An  abstract  of  an  American  Physical  Society  paper. 
Low-resistance  quartz  fibers  suitable  for  use  in  the  Ein- 
thoven  galvanometer  and  similar  instruments  are  usually 
prepared  by  chemical  silvering.  Such  deposits  are  rough 
and  the  amount  of  silver  is  high  in  proportion  to  the  con- 
ductivity. Cannegieter  has  shown  that  smooth  fibers  can  be 
produced  by  deposition  of  a  cathode  film,  followed  by  elec- 
troplating. By  the  method  here  outlined  fibers  of  low 
resistance  can  be  obtained  by  the  cathode  spray  alone,  thus 
diminishing  the  number  of  manipulations  and  avoiding  all 
contact  with  chemical  solutions.  The  cathode  is  of  pure 
sheet  silver  bent  to  a  half  cylinder.  The  fibers  are  held  in 
the  discharge  tube  on  a  glass  frame  to  which  they  are 
cemented  with  hot  shellac.     The  tube  is  several  times  ex- 


haiisted  to  o.oi  iniii  and  rinsed  witli  dry  electrolytic  hydro- 
gen. Discharge  is  maintained  at  o.oi  amp  with  a  potential 
of  from  1200  volts  to  1500  volts.  Direct  current  is  sup- 
plied by  two  small  generators  with  armatures  connected  in 
series  and  fields  separately  excited.  Much  gas  seems  to  be 
occluded  during  the  discharge  and  a  small  stream  of  hydro- 
gen is  allowed  to  leak  in  steadily,  maintaining  the  current 
constant.  The  time  of  discharge  varies  with  the  thickness  of 
film  desired.  A  fiber  140  mm  long,  o.ooJ  nun  in  finished 
diameter,  and  having  a  resistance  of  2700  ohms,  was  ob- 
tained by  exposure  for  three  hours.  The  fibers  are  micro- 
scopically smooth  and  the  coating  is  very  compact,  uniform 
and  strongly  adherent.  A  liquid  air  block  between  the  dis- 
charge tube  and  the  other  parts  of  the  apparatus  insures 
uniform  success,  but  good  results  can  sometimes  be  se- 
cured without  it. — Pliys.  Reznew,  November,  1913. 

Determining  the  Horizontal  Intensity  of  the  Earth's 
Magnetic  Field. — Walter  A.  Jenkin.s. — A  description  of 
a  new  method  for  determining  the  horizontal  intensity  of 
the  magnetic  field  of  the  earth.  The  principle  of  the 
nu'thod  is  the  production  of  a  known  field  opposite  to  that 
of  the  earth's  and  twice  its  magnitude.  The  equality  of  the 
two  fields — tiiat  due  to  the  earth  and  that  due  to  the  com- 
bination of  the  eartli's  and  the  produced  one — is  deter- 
mined by  the  equality  of  the  times  of  vibration  of  the  same 
magnet,  when  the  applied  field  is  off  and  on.  The  applied 
field  is  determined  by  measuring  the  current  producing  it. 
This  method  is  as  accurate  as  the  old  familiar  one  and  has 
the  great  advantage  of  involving  no  corrections. — Philos. 
hfa<^..  October,  1913. 

Cathode-Ray  Oscillograph. — H.  H.  Broughton. — For 
teaching  purposes  it  is  claimed  that  the  cathode-ray  oscillo- 
graph is  convenient  and  practical.  Full  particulars  of  the 
construction  and  operation  of  the  instrument  are  given, 
and  in  conclusion  a  number  of  interesting  experiments 
adapted  for  elementary  students  are  described. — London 
Electrician,  Nov.  7,  1913. 

Testing  of  .ilternating-Current  Machinery. — This  con- 
tinuation of  the  long  illustrated  serial  on  shop  testing  of 
electrical  apparatus  deals  with  alternating-current  gener- 
ators and  synchronous  motors  and  relates  to  mechanical 
inspection,  polarity,  resistance,  core  loss,  separate  driving 
motor  nietliod.  friction  and  windage,  currents  in  bearings, 
short-circuit  loss  and  impedance,  no-load  saturation,  full- 
load  saturation  at  approximately  zero  power  factor,  locked 
saturation,  starting  tests  for  synchronous  motors,  torque 
tests  and  the  regulation  of  alternating-current  generators. 
— Hlec.  Journal,  November,  1913. 

Telegraphy,  Telephony  and  Signals 

Telegraph  Transmission  Over  High-Tension  Lines. — M. 
Meyer-M.\y. — .\n  illustrated  paper  describing  a  telegraph 
system  recentlv  installed  on  a  45.000-volt  transmission  line. 
The  power-transmission  circuit  itself  is  utilized.  No  spe- 
cial source  of  energy  is  required  for  the  telegraph  system, 
nor  is  there  any  danger  for  the  attendants.  Operation  is 
based  on  the  potential  difference  between  the  isolated 
neutral  points  and  earth.  Normally  this  potential  differ- 
ence is  zero.  But  if  at  a  point  of  one  phase  an  earth  con- 
nection is  made  for  a  moment  through  a  resistance,  the  po- 
tential difference  in  question  assumes  a  certain  value  and  an 
electrostatic  balance  is  thereby  effected.  The  details  of  the 
system  are  shown  in  a  series  of  diagrams. — La  Revue  Elec.. 
Oct.    17.    1913. 

Miscellaneous 

The  Vocation  of  Electrical  Engineer. — K.  W.  Merchant. 
— An  abstract  of  his  inaugural  address  to  the  Manchester 
Section  of  the  (British)  Institution  of  Electrical  Engineers. 
The  speaker  considers  the  prospect  for  electrical  engineers 
to  be  good.  "The  supply  hitherto  has  been  ample,  the  de- 
mand meager ;  now  demand  is  overtaking  supply,  and  the 
necessary  consequence  of  an  increased  demand  is  either 
a  worse  quality  of  product  or  a  higher  price.     It  is  to  be 


hoped  that  the  members  of  this  institution  who  have  11   m 
their  power  will  see  to  it  that  it  is  the  latter  alternative  i 
is  chosen    by   the   electrical   engineering   industry.'" — I 
don  Electrician,  Nov.  7,  1913. 

British   Institution   of  Electrical  Engineers. — An   ar- 
on  the  opening  of  the  season.     The  policy  of  the  "bni 
view."  inaugurated  by  Ferranti,  by  which  greater  attcn 
is  to  be  paid  to  the  non-technical  interests  of  the  Institu 
is  to  be  maintained.    This  point  was  emphasized  in  a  speech 
by  the  president,  Mr.  William  Duddell.     The  chairmen  of 
the  local  sections  are  Messrs.  A.  M.  Taylor,  Birmingham; 
(.'harles    \ernier,    .\ewcastle-on- Tyne ;    William    B.    Wood- 
house,   Yorkshire;  11.  Faraday  I'roclor,  Western  local  sec- 
tion; J.  .\.  Robertson,  Scottish  local  section;  E.  W.  .Mar- 
chant,  Manchester,  and  G.  W.  Harriss,  Dublin.     Biograjih- 
ical  sketches  and   portraits  of   most  of   them   are  givi  1, 
London  Elec.  Rczneiv,  Nov.  7,  1913. 

Frcsidential  Address. — II.  Faraday  Proctor. —  iiij 
presidential  address  to  the  Western  Section  of  the 
(British)  Institution  of  Electrical  Engineers  in  Bristol.  H« 
first  deals  with  the  training  of  engineers  and  says:  "It 
is  desirable  that  the  boy  be  first  a  gentleman;  secondly, 
make  him  into  a  man,  and  thirdly,  into  an  engineer."  When 
the  i-watt  lamp  came  to  the  fore,  there  was  doubt  in  tht 
minds  of  many  as  to  its  probable  effect  upon  the  sale  oi 
electricity.  In  1909  a  careful  comparison  was  made  of  the 
consumption  of  electricity  by  a  number  of  Bristol  consum- 
ers who  had  installed  l-watt  lamps  throughout  their  prem- 
ises with  the  consumption  of  the  same  consumers  wher 
using  carbon-filament  lamps.  Care  was  taken  to  ascertair 
that  the  results  were  directly  comparable,  and  the  return; 
showed  that  the  consumers  increased  the  candle-power  in- 
.stalled  on  the  average  about  50  per  cent.  With  the  advea 
of  the  new  '"half-watt"'  lamp  the  author  thinks  that  a  sinii 
lar  result  will  again  be  obtained,  .-\ttention  must  be  paid 
however,  to  the  cost  of  running  new  services  and  to  push 
ing  electric  cooking  and  water  heating. — London  Elec 
trician.  Oct.  31,  1912. 


Book  Reviews 


The  Scie.vce  of  Illumlvation.    By  Dr.  L.  Bloch.    Trans 

lated  by  W.  C.  Clinton.     New  York:  D.  Van  Nostran 

Company.      London:    John    Murray.      180    pages,    5 

illus.     Price,  $2.50  net. 

This   volume   is   a  good   translation    from    German   int 

English  of  the  original    book    by    Dr.    L.    Bloch    entitle 

"'Grundziige   der    Beleuchtungstechnik."   with,    however, 

number  of  judicious  and  useful  additions  in  detail,  whic 

add  to  the  serviceability  of  the  English  version.    The  chap 

ters,  to  the  number  of  six,  are  devoted  to  the   followin 

topics :     Fundamental    units   in    illumination,   measuremer 

and   calculation   of   candle-power,   estimation   of   illumin? 

tion.  measurement  of  illumination,  indirect  lighting. 


Die    Deutschen    Uberland-Zextrai.en-    vnu  Jure  Wiri 

schaftliche  Bedeutung  als  Kraftquei.i.e  fur  de 

Ki.einbetrieb    in     Landwirtschaft    UNO    Gewerb: 

By    Dr.    Walter    Straus.      Berlin.    Germany:    Frar 

Siemenroth.     208  pages,  illus.     Central-station  chart 

Price,  7  marks. 

A  statistical  inquiry  into  the  economic  conditions  of  gei 

crating  stations  and  electrical  development  in  modern  Ge 

many,  with  a  map  showing  the  location  of  the  stations  ao 

their  regions  of  influence.     The  four  chapters  of  the  boc 

relate  to  the  following  subjects:     German  central  statiot 

and   the  directions  of  their  development;   comparison  b! 

tween  electric  motors  with  small  engines ;  the  economic  it! 

portance  of  electric  distribution  in  farming  and  in  industr' 

resume.    .-K  large  amount  of  statistical  material  is  present© 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Calculating  Machine 

The  electric  calculating  machine  made  by  the  Ensign 
Manufacturing  Company,  Boston,  Mass..  and  illustrated 
herewith,  is  designed  to  multiply,  divide,  add,  subtract  and 
extract  square  and  cube  roots.  Power  is  obtained  from  a 
l/i2-hp  Holtzer-Cabot  motor  which  winds  a  large  spring 
through   a   worm-gear   and  shaft  connection.      In   order  to 


FIG.    I  —  KKYI10.\RIl    FOR    ELECTRICALLY    OPERATED    CALCULATING 
MACHINE 

!   wind  the   spring  slowly  so  that  the  tension  of  the  spring 
shall  be  kept  constant,  a  twenty-to-one  reduction  is  made 
in  the  worm  gear  with  a  further  reduction  by  means  of  a 
small  pinion  in  the  circular  spring  box.     The  operating  de- 
vice  is  so   arranged  that   the   motor   will   wind   the   spring 
while    the    calculating    mechanism    of    the    machine    is   un- 
winding. 
(       The  energy  supply  to  the  motor  is  regulated  by  a  snap 
i  switch  which  opens  the  circuit  when  the  spring  reaches  a 
predetermined  tension  and  closes  it  again  when  the  spring 
becomes  partially  unwound.     To  further  regulate  and  con- 
i   trol  the  actual  working  speed  of  the  machine  a  centrifugal 
'   governor  is  connected  to  the  shaft.    All  shafts  and  bearings 
are  of  the  roller  type  and  are  hardened  and  polished. 


FIG.     2 MOTOR     AND     OPERATING     MECHANISM     FOR     ELECTRIC 

CALCULATING    MACHINE 

A  tubular-steel  stand  equipped  with  castors  is  furnished 
with  the  machine  so  that  it  can  be  moved  easily  from  place 
to  place.  The  motor  and  operating  mechanism,  shown  in 
Fig.  2.  are  hung  from  beneath  the  keyboard  seen  in  Fig.  i. 
The  machine  is  designed  to  multiply  I  by  I  as  well  as  999,- 
999^999  by  9,999,999  and  any  combination  of  figures  between 
these  amounts. 


Radial-Flow  Reaction  Turbine 

The  Brush  Electrical  Engineering  Company,  Ltd.,  Lon- 
don, England,  has  recently  taken  up  the  manufacture  of  a 
radial-flow  reaction  steam  turbine  designed  by  Messrs. 
Birger  Ljungstrom  and  I'Vedrick  Ljungstrom,  of  Stock- 
holm, Sweden.  Steam  is  admitted  between  two  disks  and  in 
its  travel  from  their  center  to  the  circumference  passes  be- 
tween concentric  blading  rings  carried  alternately  by  the 
two  disks.  Both  disks  revolve,  driving  their  shafts  at 
equal  speeds  but  in  opposite  directions.  To  each  shaft  is 
coupled  an  electric  generator,  and  at  the  end  of  one  of  the 
generator  shafts  is  mounted  a  small  exciter  for  the  fields 
of  both  machines. 

Fig.  I  shows  a  looo-kw  Brush-Ljungstrom  turbo-gener- 
ator mounted  on  a  condenser.     The  lower  half  of  the  tur- 


KK;      I lOOn-KW    BRUSH-LJUNGSTROM    TURBO-GENERATOR    SET 

bine  casing  is  formed  into  an  exhaust  branch,  which  is 
bolted  directly  to  the  condenser  beneath.  Springs  con- 
tained in  cast-iron. boxes  support  each  generator.  The  tur- 
bine shafts  themselves  have  no  bearings;  but  each  is  fast- 
ened by  means  of  a  flange  connection  to  its  own  generator 
shaft,  the  bearings  belonging  to  the  latter. 

The  turbine  is  very  small,  considering  the  amount  of 
power  developed,  being  only  27.75  '"•  '"  diameter  and 
20.875  ii-  lo"&-  Each  turbine  shaft  is  about  10.5  in.  long, 
and  the  weights  of  the  two  running  disks  complete  with 
blading  are  265  lb.  and  303  lb.  respectively.  In  Fig.  2  is 
shown  a  lOOO-kw  set  with  the  turbine  removed.  The  two 
branches  of  the  Y  steam  pipe  can  be  clearly  seen  in  this 
illustration. 

Each  turbo-set  is  provided  with  a  steel  cable  held  under 
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tension  which  holds  shut  an  oil  relief  valve  actuating  the 
stop-valve  and  by  means  of  which  the  machine  can  be 
stopped  either  automatically  by  the  melting  of  a  fusible 
metal  plug  in  any  of  the  bearings  or  by  hand  with  a  small 
lever  at  the  stop-valve.  In  case  this  cable  breaks,  gets  loose 
or  is  released  by  the  overheating  of  any  of  the  bearings, 
the  turbine  is  automatically  shut  down.  An  excess-speed 
device  on  each  generator  shaft  will  also  release  the  cable 
and  cause  the  machine  to  stop. 

The  whole  of  the  turbine  is  surrounded  by  exhaust  space, 
so  that  there  is  no  need,  therefore,  of  lagging  the  surface 
of  the  casing,  the  temperature  of  which  never  exceeds  that 
of  the  condenser.  The  absence  of  a  split-iron  casing  elim- 
inates distortion  troubles,  and  consequently  a  higher  super- 
heat is  practicable  than  is  the  case  with  the  ordinary  reac- 
tion turbine. 

After  "warming  up"  the  machine  for  about  ten  minutes 
the  full  speed  of  3000  r.p.m.  can  be  obtained.  When  the 
speed  rises  to  about  1400  r.p.m.  the  exciting  current  be- 
comes strong  enough  to  cause  the  two  generators  to  syn- 
chronize themselves  automatically  and  thereafter  run  elec- 
trically as  one  machine.  The  automatic  synchronization 
of  the  machine  can  be  seen  by  watching  the  behavior  of 
the  switchboard  instruments.  The  fields  of  the  two  units  are 
connected  in  series  so  that   only  a   single   field   rheostat  is 


Ml,.      .> — lOOO-KW      BRUSH-LJUNGSTROM      SET      WITH      TURBINE 
REMOVED 

needed.  In  case  one  of  the  generators  becomes  disabled, 
it  can  be  bolted  to  the  casing  and  the  other  generator  can 
then  be  operated  alone,  the  result  being  a  reduction  in 
output  by  one-half  and  a  higher  steam  consumption  per 
unit. 


Storage-Battery  Industrial  Truck 

The  industrial  truck  shown  in  the  accompanying  illustra- 
tion has  been  designed  by  its  maker,  the  C.  W.  Hunt  Com- 
pany, Inc..  New  York  City,  for  conveying  heavy  material 
about  manufacturing  plants,  shops  and  railroad  terminals. 
For  this  use  the  truck  can  be  operated  with  considerable 
flexibility  since  its  size  permits  it  to  be  run  onto  elevators 
and  into  box-cars  with  ease. 

The  carrying  capacity  of  the  truck  is  approximately  4000 
lb.,  and  with  this  load  its  maximum  speed  is  5  miles  per 
hour.  The  storage  capacity  of  the  batteries  is  ample  for 
an  ordinary  full  day's  working.  Either  Edison  nickel-iron 
cells  or  "Exide"  lead  cells  can  be  supplied.  The  battery  is 
incased  in  a  heavy  steel  box  suspended  by  springs  from  the 
cross-members  of  the  frame.  The  entire  section  over  the 
battery  box  is  removable,  making  the  batteries  readily 
accessible. 

The  motor  has  been  specially  designed  for  commercial- 


vehicle  service  and  drives  the  wheels  through  a  differential 
of  cut-steel  gearing  inclosed  in  an  oil-proof  and  dust-proof 
housing.  Ball  and  roller  bearings  are  used  throughout 
The  operator's  platform  is  at  the  front.  The  truck  1- 
steerefl  by  the  right-hand  lever,  while  the  other  lever  con 


STORAGE-llATTERV    TRUCK 

trols  the  motor.  The  brake  is  actuated  by  the  foot  pedal, 
which  is  shown  in  the  illustration.  When  not  in  operation 
the  truck  is  alwavs' locked. 


Coasting  Time  Recorder 

The  Rico  coasting-time  recorder  is  an  instrument  for  use 
on  electric  cars  and  multiple-unit  trains  recording  the 
actual  number  of  minutes  of  operation  without  the  applica- 
tion of  energy  or  brakes.  It  reads  in  "coasting  minutes" 
and  delivers  a  printed  voucher  slip  to  the  motorman  at  the 
end  of  each  run,  showing  the  degree  of  economy  he  has 
been  exercising. 

The  recorder  consists  of  a  recording  mechanism  and  an 
electric  relay.  The  printing  mechanism  is  driven  by  a 
double-spring  marine-movement  clock  designed  to  with- 
stand excessive  vibration  and  climate  changes. 


FIG.     I C0ASTIN(;-TIME    RECORDER 

The  controlling  magnet  on  the  clock  movement  is  ener- 
gized only  when  the  traction  motors  are  running  as  gen- 
erators, but  when   the  controller  is  "on"  no  current  cao  1 
possibly  get  through  to  the  clock  magnet  from  the  tractio 
motors.     When  the  brakes  are  applied  the  clock  circuit 
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opened.  Thus  it  is  impossible  for  a  motorman  to  "coast  to 
a  standstill"  and  obtain  a  fictitious  record,  for  the  energy 
which  operates  the  clock  magnet  ceases  when  the  motor 
stops. 

The  relay  is  inclosed  in  a  substantial  steel  case  and  can  be 


FIG.    2 COASTING-TIME    RECORDER     MOU-VTED    UNDER    ELECTRIC 

CAR 

locked  or  sealed  as  desired.  On  straight  air-brake  cars  the 
relay  is  installed  at  any  convenient  place.  These  instru- 
ments are  marketed  by  the  W'estinghouse  Electric  &  Manu- 
facturing Company.  Pittsburgh,  Pa.,  and  they  are  designed 
particularly  for  equipment  put  out  by  this  company. 


New  Recording  Hygrometer 

A  new  recording  hygrometer  has  been  designed  and  put 
on  the  market  by  the  Industrial  Instrument  Company,  Fox- 
boro,  Mass.  By  means  of  this  instrument  both  dry-bulb 
and  wet-bulb  temperatures  can  be  recorded  simultaneously 
and  continuously  for  twenty-four  hours  on  the  same  chart. 
the  two  records  being  kept  independent  of  each  other. 

The  instrument  consists  of  two  sensitive  helical-tube 
bulbs  mounted  in  tandem  as  shown  in  Fig.  2.  The  tube  B 
is  the  dry  bulb,  which  records  the  temperature  of  the  sur- 
rounding air,  and  the  tube  C  is  the  wet  bulb,  which  is  cov- 
ered  with   a   special   jacket   leading  down    into   the   trough 


FIG.      I RECORDING     HYGRO.METER 

D.  The  tube  C  is  always  cooler  than  B  on  account  of  the 
water  being  evaporated.  This  evaporation  increases  or 
diminishes  in  proportion  to  the  amount  of  moisture  in  the 
air.  The  pen  arms  are  attached  directly  to  the  shafts  con- 
centric with  the  bulbs.     Taking  the  difference  between  the 


two  records  made  by  the  pens  and  referring  to  a  table 
which  accompanies  the  instrument,  the  relative  humidity 
can  be  quickly  ascertained.  The  case  is  mounted  on  a 
swivel  at  right  angles  to  the  wall  or  support,  giving  easy 
access  to  the   inverted   glass  bottle   A,  which   serves   as   a 


FIG.      2 TRANSVERSE      SECTION      AND      CROSS-SECTION      OF 

HYGROMETER 

water  reservoir.  The  hygrometer  is  made  in  8-in.,  lo-in, 
and  l2-in.  sizes  and  will  record  temperatures  varying  from 
o  deg.  C.  to  TOO  deg.  C. 


Electrically  Operated  Motion  Sign 

The  feature  of  the  electrically  operated  motion  sign 
ilustrated  herewith  is  its  changing  display  space  on  which 
appear  in  succession  four  different  legends.  The  apparently 
unbroken  display  surface  is  made  up  of  a  set  of  pivoted 
prisms,  each  carrying  a  folding  leaf.  As  the  prisms  are 
slowly  rotated  by  a  small  electric  motor,  different  lines  of 
advertising  are  brought  successively  to  the  front.  During 
each  change  a  flasher  mechanism  geared  with  the  operating 
motor  switches  on  electric  lamps  behind  the  various  colored 
bulls'-eyes.  attracting  attention  to  the  display.  When  the 
lettered  surfaces  are  in  fixed  position  the  sign  is  autc^- 
matically  illuminated  with  white  light  from  the  frosted 
lamps  shown.     Any  number  of  prisms  of  any  desired  size 


FIGS.     I    AND    2 — MOTION    SIGN    REVOLVING    AND    IN    POSITION 
FOR   READING 

may  be  used,  and  reading  matter  may  be  quickly  changed 
by  substituting  new  prisms.  Mr.  J.  H.  LaPearl,  of  Los 
Angeles,  Cal.,  originated  this  motion  sign,  which  is  being 
manufactured  by  the  Day  &  Night  Sign  System,  of  Los 
Angeles. 
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Nitrogen-Filled  Incandescent  Lamp 

I  Ik-  Allfjciiicine  I'^k'klricitats  (ii'scllschatt,  of  Ijcrlin, 
Cieriiiaiiy,  has  devcloi)cil  a  nitrogen-filled  incandescent  lamp 
which  is  the  culmination  of  experiments  carried  on  simul- 
taneously, although  independently,  with  those  of  the  Gen- 
eral Electric  Company  described  by  Dr.  Irving  Langmuir 
before  the  A.  I.  E.  E.  meeting  at  New  York,  Oct.  10. 

Similar    results    were    obtained    by    the    two    companies. 


mechanically  so  that  it  cannot  be  loosened ;  the  lamp,  con- 
.sequently,  will  not  fall  in  case  the  cement  breaks  up  as  the 
result  of  long  life. 

The  Nitra  lamp  has  no  glass  tip.  The  bulbs  are  fillcl 
with  nitrogen  at  an  absolute  pressure  of  approximately  ij 
lb.  per  sq.  in.  The  spiral  filament  can  be  placed  in  various 
positions  according  to  the  light  distribution  desired,  an<l 
its  compact  arrangement  makes  it  very  satisfactory  for  pro 
lectors  and  search-lamps. 

The  Nitra  lamp  is  so  dimensioned  that  it  has  a  consump 
tion  of  0.5  watt  per  mean  lower  hemispherical  cp  with  a 
clear-glass  globe  and  no  reflector.  This  corresponds  to  an 
average  light  intensity  in  a  room  of  0.65  watt  per  cp.  1'.. 
employing  suitable  external  reflectors,  the  consumption  (ji 
0.5  watt  per  cp  can  be  subjected  to  a  further  retluction  if 
this  is  deemed  desirable. 


"Eyeball"  Search  Lamps  for  the  Motor  Car 

In  the  host  of  electrical  accessories  developed  in  connec- 
tion with  automobile  work,  one  of  the  most  curious  and 
at  the  same  time  useful  devices  is  an  electric  lamp  made 
by  Mr.  E.  Cannevel,  of  Levallois-Perret,  France.  Tin 
illustrations  show  the  method  of  mounting  this  lamp  in  th' 
motor-car  body,   revealing  resemblance  to  the  eyeball   aii.i 


FII..    I NITROGEN-FII.I.EI)    L.XMl'    W  ITUoHr   KKKI.ECTOK 

The  German  investigators  have  found  that  filling  the  bulb 
with  gas  prevents  the  rapid  evaporization  of  the  filament, 
while  compression  of  the  latter  into  the  smallest  allowable 
.space  is  a  change  essentially  necessary  for  a  lamp  of  higher 
lighting  efficiency.  The  filament  of  this  German  "Nitra" 
lamp  is  wound  in  a  narrow  spiral  and  in  this  respect  is 
similar  to  that  brought  out  by  the  General  Electric  Com- 
pany. 

The  Nitra  lamps  illustrated  herewith  are  much  smaller 
than  the  high  candle-i)owcr  incandescent  lamps  heretofore 
used.  The  globe  of  the  2000-cp  lamp,  for  example,  is 
smaller  than  that  of  the  old  looo-cp  lamp,  being  7.87  in. 
in  diameter  instead  of  9.45  in.  The  neck  is  made  longer  in 
order  to  serve  as  a  cooling  and  condensing  chamber  for  the 
gas  and  the  evaporated  particles  led  up  from  the  filament 


FIG.     1 — MOUNTING    OK       EVEHAI.l.       SEARCH-I.AMP 

its  orbital  socket  from  which  the  lamp,  of  course,  takes  its 
name. 

Owing  to  the  spherical  form  of  this  lamp,  its  projected 
beam  can  be  turned  at  will  through  an  angle  of  about  80 
deg.  in  both  the  horizontal  and  vertical  planes.  By  means 
of  small  clamps  it  can  then  be  locked  in  any  position.  The 
lamp    can    thus   be    used    as    a    search-lantern    lor    reading 


FIG.  2 NITROGEN-FIl.I.ED  LAMPS  EQUIPPED  WITH  REFLEC- 
TORS 


FIG.      2 AUTOMOBILE     EQUIPPED     WITH 

LAMPS 


and  deposited  on  the  glass.  The  lower  part  of  the  globe 
therefore  remains  clear  even  after  long  burning.  On  ac- 
count of  the  larger  amount  of  heat  developed  in  the 
nitrogen-filled  lamp,  the  socket  and  holder  are  placed  at 
some  distance  from  the  filament  to  prevent  their  becoming 
excessively  heated.     The   socket   is   fastened   to  the   glass 


signposts,  mileposts,  etc.,  while  if  required  the  shell  can 
be  taken  directly  out  of  its  socket  and  used  to  investigate 
trouble  under  the  car  or  in  the  engine.  A  handle  is  fitted 
on  the  "eyeball"  by  which  the  driver,  after  loosening  the 
millcd-hcad  nuts  which  form  part  of  the  clamping  device, 
can  turn  the  eye  in  any  direction. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Electric  Vehicle  Makers  Arrange  to  Continue  Operations. 

—Rumors  which  liave  circulaied  as  to  the  t'lnancial  em- 
)arrassnicnt  of  the  Standard  Electric  Car'  Company,  of 
ackson,  Mich.,  were  not  denied  in  a  circular  sent  out 
Recently  by  that  concern,  but  it  was  stated  that  arrange- 
[nents  have  been  made  for  continuing  the  business  and 
hat  new  capital  for  this  purpose  has  been  secured.  The 
standard  Car  Manufacturing  Company  has  been  organized 
,o  operate  the  business  of  the  above  company,  but  no 
changes  in  management  organization  are  proposed.  Legal 
Dbstacles  in  the  way  of  the  reorganization  have  been  re- 
Tioved  and  the  company  claims  that  the  new  capital  avail- 
ible  will  enable  it  to  continue  operations  on  a  satisfactory 
jasis.  It  says  furtlier  that  at  the  present  time  it  has  about 
(00  cars  in  the  hands  of  satisfied  customers.  This  firm's 
specialty  is  a  popular-priced  electrical  coupe. 

Prominent  Automobile  Manufacturer  on  General  Business 
Dutlook. — .\ddressing  the  St.  Louis  Business  Men's  League 
-ecently,  Hugh  Chalmers,  president  of  the  Chalmers  Motor 
Company,  of  Detroit,  expressed  the  opinion  that  the  coming 
^ear  would  be  marked  by  business  prosperity.  Referring 
:o  the  attitude  of  the  present  administration,  as  reflected 
in  the  currency  measure,  he  said:  "After  a  recent  talk  with 
Mr.  Redheld,  Secretary  of  Commerce,  as  to  the  condition 
af  business  throughout  the  country,  I  am  satisfied  that  the 
idministration's  attitude  toward  business  is  a  very  fair  one 
ind  that  it  wants  to  help  us  all  it  can.  We  are  now  hearing 
from  a  great  many  sources  that  calamity  will  follow  the 
passage  of  the  currencj'  bill.  I  do  not  believe  that  calamity 
ivill  follow  its  passage,  and  if  it  does  it  will  not  be  due  to 
;he  bill,  for  the  chances  are  that  when  the  bill  does  pass 
t  will  be  a  good  one  and  one  that  every  banker  in  the 
:ountry  will  be  willing  to  accept  and  give  a   fair  trial." 

Growth  of  Electric-Service  Business  in  Mobile. — Since 
passing  under  the  management  of  H.  M.  Byllesby  &  Com- 
pany in  1906  the  Mobile  (.'Ma.)  Electric  Company  has 
made  an  increase  of  157  per  cent  in  output  of  electrical 
:nergy.  This  has  been  accomplished  with  an  approximate 
increase  of  18  per  cent  in  population  and  53  per  cent  in 
number  of  customers.  The  company  is  the  result  of  the 
combination  of  two  companies  engaged  in  competition  be- 
fore May,  1906.  The  following  comparisons  are  made,  the 
figures  being  as  of  May,  1906.  and  September,  1913:  Num- 
ber of  customers,  4293  and  6595;  kilowatts  of  lighting  load 
connected,  4126  and  8397;  connected  motor  load  in  horse- 
power, 1 100  and  4522;  total  connected  load  in  kilowatts, 
4946  and  1 1. 771.  When  the  combination  was  effected  in 
1906  the  weekly  kilowatt-hour  output  was  about  84,000, 
while  for  the  week  ended  Nov.  15,  1913.  it  was  216,218. 
During  the  present  year  the  company  ha?  installed  new 
coal-handling  and  ash-Iiandling  machinery  in  its  generating 
station. 

Extending  Trade  with  South  American  Countries. — 
Secretary  Redfield  of  the  Department  of  Commerce  has 
appciinted  E.  N.  Hurley,  of  Chicago,  president  of  the 
Hurley  Machine  Company.  United  States  trade  commis- 
sioner to  South  American  countries.  Mr.  Hurley  will  go 
to  .\rgentina  and  other  countries  in  February  with  a  party 
from  the  Illinois  Manufacturers'  .Association.  In  giving 
his  instructions  to  Mr.  Hurley.  Secretary  Redfield  laid 
stress  on  the  desirability  of  developing  commercial  oppor- 
tunities for  the  small  as  well  as  the  large  producer.  Al- 
though the  United  States,  he  said,  had  made  wonderful 
progress  in  acquiring  foreign  markets,  it  has  been  the 
large  exporters  who  have  reaped  the  harvest.  "Our  eflforts 
will  be  devoted  largely  to  investigating  the  problem  of 
developing  credit  for  .American  producers  and  exporters," 
Mr.     Hurley    said.     "In     this    respect     .American     manufac- 


turers at  present  are  decidedly  at  a  disadvantage.  When 
a  German  manufacturer  discovers  an  opportunity  of  extend- 
ing his  trade  in  a  foreign  country  he  goes  to  a  German 
bank  for  the  money  to  finance  his  enterprise.  The  bank 
in  going  into  the  venture  is  backed  by  the  German  gov- 
ernment and  the  band  receives  25  per  cent  of  the  profits. 
I  am  opposed  to  this  plan,  under  which  the  foreign  busi- 
ness  gets   into   the   hands   of  the   banks." 

Westinghouse    Electric    Company's    Safety    Campaign. — 

In  the  prevailing  effort  of  progressive  manufacturers,  trans- 
portation agencies  and  other  employers  of  labor  to  adhere 
to  the  "safety  first"  principle,  the  electrical  industries  are 
not  lagging  behind.  This  campaign  represents  an  endeavor 
to  minimize  the  danger  of  accidents,  to  render  all  machines 
and  appliances  as  nearly  foolproof  as  possible,  and  to 
remedy  conditions  detrimental  to  health.  In  the  extensive 
works  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, at  East  Pittsburgh,  Pa.,  the  department  of  safety, 
working  in  conjunction  with  other  departments  of  the 
factory,  has  introduced  a  number  of  interesting,  and  in 
some  cases  novel,  appliances  to  carry  these  ideas  into  effect. 
One  of  the  new  methods  for  stimulating  interest  in  this 
work  consists  of  the  use  of  a  suggestion  box  into  which 
notes  can  be  dropped  by  the  employees,  treating  of  any 
conditions  which  they  think  can  be  remedied  and  giving 
their  suggestions  for  means  to  effect  the  remedies.  This 
suggestion  bo.x  scheme  has  been  tried  in  all  the  shops  of 
the  above  company  and  has  been  instrumental  in  pointing 
out  and  remedying  many  dangerous  and  fault}-  conditions. 
A  reward  of  $S  is  paid  to  the  author  of  each  suggestion 
adopted.  This  scheme  might  well  be  tried  in  other  similar 
shops  where  the  hazard  of  employment  is  large  and  its  use 
would    reduce    claims   for   damages   arising   from   accidents. 

Importance  of  Obtaining  Design  Registration  System. — 

A  convention  was  held  at  the  Hotel  .Astor  in  New  A'ork  on 
Nov.  ->i  at  which  matters  of  primary  importance  to  manu- 
facturers in  many  branches  of  the  electrical  and  other 
industries  were  discussed.  In  order  to  secure  the  e^fhibi- 
tion  of  English  and  German  products  at  the  I'anama- 
Pacific  Exposition  in  San  Francisco,  in  191.S,  Congress  has 
passed  the  Kahn  act,  which,  if  construed  literally,  is  a 
direct  menace  to  many  .American  manufacturing  interests, 
including  those  in  several  branches  of  the  electrical  in- 
dustry. The  fundamental  purpose  of  this  law  is,  however, 
an  excellent  one,  and  its  opponents  in  attacking  it  are 
aiming  at  the  same  time  to  secure  the  introduction  and 
passage  of  a  federal  design  registration  law  which  will 
fulfil  the  purpose  of  the  Kahn  measure  and  go  a  step 
further  by  providing  for  designs  of  various  sorts  the  same 
protection  which  is  now  given  to  inventions  by  the  patent 
laws  and  to  writings  and  pictures  by  the  copyright  laws, 
familiar  to  everybody.  A  few  of  the  electrical  interests 
which  are  vitally  affected  by  this  movement  are  the  makers 
of  ornamental  lighting  posts,  fixtures  and  glassware,  house- 
hold heating  and  cooking  appliances,  signs,  vehicles,  meters, 
lamps,  fans  and  wiring  supplies.  The  National  Registration 
League,  of  Philadelphia.  Pa.,  is  making  the  fight  for  a 
design  registration  law,  and  co-operating  with  it  are  the 
Federation  of  Trade  Press  Associations  of  the  United 
States,  representing  271  leading  trade  papers  throughout 
the  country,  as  well  as  seventeen  associations  of  business 
men  to  whose  attention  the  matter  has  been  called.  De- 
sign piracy,  as  pointed  out  by  one  of  the  speakers  at  the 
above  convention,  is  a  force  which  tends  to  strangle  all 
initiative  and  prevent  all  efforts  to  push  business  by  ad- 
vertising and  sales  publicity,  and  it  is  annually  responsible 
for  immense  financial  loss  to  the  progressive  firms  in  anj- 
line  where   trade   designs  have   value. 
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British  Field  for  American  Electric  Vehicles. — The  ex- 
ii'iided  use  of  electrical  vehicles  for  pleasure  and  for  com- 
mercial purposes  is  said  to  be  receiving  some  attention 
at  this  time  in  the  British  Isles.  The  conviction  seems  to 
be  growing  there  that  cars  of  this  type  are  tlic  ultimate 
choice  for  urban  service  where  frequent  stops  arc  necessary 
and  the  distances  are  comparatively  short.  The  main  ob- 
jection to  the  electric  car  so  far  has  been  the  fact  that 
English  manufacturers  have  failed  to  develop  a  satisfactory 
storage  battery  for  use  with  it,  but  possible  users  arc 
now  beginning  to  realize  that  American  cars  can  be  ob- 
tained equipped  with  high-grade  batteries.  The  movement 
toward  the  electric  vehicle  seems  to  have  started  with 
pleasure  cars,  and  one  British  manufacturer  has  decided  to 
devote  a  third  of  his  plant  to  the  making  of  this  class 
of  conveyances,  equipping  tlicm  with  the  Edison  batteries. 
In  the  commercial  field  a  number  of  large  business  houses 
have  taken  up  the  matter  of  electric-vehicle  service  with 
Edison  batteries,  and  one  of  these  has  recently  placed  a 
trial  order  for  four  cars.  The  use  of  electric  vehicles  for 
ambulance,  fire  and  central-station  repair  and  delivery  serv- 
ice is  also  being  investigated,  and  it  is  thought  that  these 
cars  will  finally  crowd  out  all  other  types  for  service 
where  moderate  speed  and  high  economy  are  desired.  In 
the  introduction  of  the  electric  vehicle  to  the  British  trade 
there  is  necessity,  however,  for  careful  salesmanship  and 
a  study  of  British  prejudices.  The  central-station  interests 
are  naturally  very  favorable  to  the  growth  of  electric  ve- 
hicle sales  there  and  have  promised  to  provide  charging 
facilities  as  fast  as  the  demand  for  them  shall  require. 
One  central  station  has  proposed  to  charge  electric  ve- 
hicle batteries  between  12  midnight  and  6  a.  m.  at  a  fixed 
rate,   irrespective   of  the   amount   of  energy   drawn. 

Prominent  Engine  Builders  to  Manufacture  Diesel  En- 
gines.— Of  unusual  interest  at  this  time  is  the  announce- 
ment, just  made,  of  the  organization  of  the  Mcintosh  & 
Seymour  Corporation,  chartered  under  the  laws  of  the  State 
of  New  York,  to  undertake  on  an  extensive  scale  the  manu- 
facture of  Diesel  engines  for  both  stationary  and  marine 
use.  This  company  is  backed  by  strong  American  interests 
and  also  to  a  large  extent  by  Swedish  capitalists  who  now 
control  the  Swedish  Diesel  Motor  Company,  which  owns 
the  patents  covering  the  Hesselman  type  of  Diesel  engines. 
The  plant  and  organization  of  the  Mcintosh  &  Seymour 
Company,  of  Auburn,  N.  Y.,  will  be  taken  over  by  the  new 
concern  and  the  steam-engine  business  will  be  continued  as 
heretofore.  The  initial  capitalization  of  the  new  company 
is  $2,200,000,  half  of  it  common  and  half  6  per  cent  cumu- 
lative and  participating  preferred  stock.  E.  S.  Church. 
formerly  superintendent  of  the  Akron  plant  of  the  Inter- 
national Harvester  Company,  is  executive  head  of  the  cor- 
l)oration  just  formed,  and  J.  A.  Seymour,  president  of  the 
Mcintosh  &  Seymour  Company,  is  vice-president  in  charge 
of  engineering.  The  board  of  directors  consists  of  Marcus 
Wallenberg,  president  of  the  Stockholms  Enskilda  Bank, 
Stockholm.  Sweden;  Frank  A.  Vanderlip,  president  of  the 
National  City  Bank,  New  York;  Thatcher  M.  Brown,  of 
Brown  Brothers  &  Company,  New  York;  Edwin  S.  Church, 
Auburn.  N.  Y.;  J.  A.  Seymour,  Auburn.  N.  Y.;  F.  B.  Kirk- 
bride,  New  York  City:  Oscar  Lamm,  Stockholm,  Sweden, 
and  P.  W.  Henry,  New  York  City.  In  addition  to  furnish- 
ing exclusive  licenses  for  work  under  their  valuable  Amer- 
ican patents,  the  Swedish  interests  in  the  new  company 
insure  their  active  aid  and  co-operation  by  furnishing  a  large 
part  of  the  working  capital  and,  furthermore,  will  take  an 
active  part  in  the  actual  building  of  the  American  engines. 
The  Mcintosh  &  Seymour  Company,  understanding  thor- 
oughly American  conditions  of  manufacture,  will  produce 
an  output  suitable  for  American  needs,  as  well  as  furnish  a 
highly  developed  plant  and  organization  adapted  for  the 
immediate  production  of  Diesel  engines  on  a  large  scale. 
This,  together  with  the  strong  financial  backing  available, 
seems  to  assure  the  success  of  the  new  enterprise.  The 
Swedish  Diesel  Motor  Company  started  building  engines 
of  the  Hesselman  type  in  1808.  Many  of  their  designs  cov- 
ering the  most  important  features  peculiar  to  the  Diesel 
engine,  such  as  the  fuel  pump,  the  atomizer  and  the  piston 
details  have  been  purchased  and  adopted  by  other  leading 
European  builders  of  Diesel  engines.  The  Mcintosh  & 
Seymour  Company  has  been  engaged  in  the  manufacture 
of  high-grade  steam  engines  in  this  country  for  many  years 


and  its  engines  are  installed  in  a  number  of  large  and  suc- 
cessful steam  (.lants  throughout  the  United  States.  It  hai 
also  been  active  in  exporting  its  product  to  various  parts 
of  the  world.  The  move  to  introduce  the  Hesselman  type 
engine  into  this  country  is  in  line  with  the  general  tendency 
at  present  among  foreign  makers  of  Diesel  engines.  Only 
a  short  time  ago  the  American  Krupp  System  Diesel  En- 
gine Company  was  incorporated  in  Delaware  for  the  manu- 
facturing and  selling  of  the  Krupp  type  engine  in  the  United 
States,  and  previous  to  this  event  the  Busch  interests  in 
St.  Louis  acquired  the  American  rights  to  another  German 
type  of  Diesel  engine  and  laid  plans  for  its  fabrication  and 
sale  here.  The  principal  claims  made  for  this  Swedish  en- 
gine lie,  as  with  other  types  of  Diesel  engine,  in  the  advan- 
tages of  cheap  oil  fuel.  The  field  claimed  for  it  is  nearly 
as  broad  as  for  the  steam  engine  and  includes  central  sta- 
tions, factory  and  isolated  power  plants,  and  railway  service. 
It  is  said  to  be  especially  suitable  for  marine  work,  where 
economy  of  weight  and  space  are  of  primary  importance 
Copper  Market  Conditions  as  a  Large  Consumer  Sees 
Them. — The  National  Conduit  &  Cable  Company  gives  its 
views  concerning  the  present  condition  of  the  copper  mar- 
ket as  follows:  "The  high  crest  of  the  copper  market 
on  the  recent  movement  was  reached  a  short  time  ago,  and 
with  a  decrease  in  buying  demand  a  readjustment  in  prices 
l)ecame  inevitable.  Domestic  consumption  has  also  receded 
from  the  high  level  of  a  few  months  ago,  and  it  seems  ap- 
parent to  good  judges  of  the  situation  that  a  further  reac- 
tion in  business  is  probable  before  satisfactory  conditions  in 
manufacturing  lines  are  again  established.  It  is  not  sur- 
prising, therefore,  that  present  sentiment  appears  to  favol 
the  policy  of  buying  on  a  hand-to-mouth  basis.  The  weak- 
ness of  the  London  market  lately  was  especially  remarked, 
.-ind  the  heavy  selling  of  future  deliveries  at  that  center 
influenced  local  buyers  to  hold  off  until  the  current  un- 
certainty regarding  prices  and  demand  for  the  next  six 
months  required  less  caution.  Although  hesitation  has  be- 
come a  prominent  feature  owing  to  recent  developments 
in  business  prospects,  we  expect  that  this  tendency  will 
be  only  temporary,  and  with  more  settled  conditions  mar- 
ket activity  will  grow  accordingly.  With  the  situation  so 
much  confused  it  is  not  to  be  wondered  at  that  the  volume 
of  business  the  last  few  weeks  fell  much  below  the  normal 
Strikes  at  mines  and  shut-downs  at  smelters  helped  for  9 
while  to  keep  copper  market  values  high,  but  with  more 
favorable  conditions  at  producing  centers  there  should  b« 
more  liberal  shipments  available  for  consumption  in  thi 
coming  months.  A  miners'  strike  at  the  Michigan  mine: 
has  seriously  interfered  with  the  production  of  Lake  coppe 
for  nearly  four  months,  but  notwithstanding  the  fact  tha 
the  Lake  output  for  October  was  only  about  one-third  th^ 
normal  size  there  was  an  increase  of  7,669,252  lb.  in  thi 
total   United   States  productions   last  month." 
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Corporate  and  Financial 

Coming  (N.  Y.)  Gas  &  Electric  Company  Reorgsiniza- 
tion. — The  Corning  Light  &  Power  Corporation  was  in- 
corporated recently  under  the  laws  of  the  State  of  New 
York,  for  the  purpose  of  acquiring,  extending  and  improv- 
ing the  properties  of  the  Corning  Gas  &  Electric  Company. 
Capital  stock  to  the  amount  of  $400,000  was  authorized, 
together  with  an  issue  of  $100,000  in  6  per  cent  ten-year 
debenture   bonds. 

Alabama  Hydroelectric  Development  Progressing  Rapidly. 
— The  large  hydroelectric  development  of  the  Alabama  Trac- 
tion, Light  &  Power  Companj',  on  the  Coosa  River,  near 
Birmingham,  Ala.,  is  rapidly  nearing  completion  and  the 
company  expects  to  furnish  electricity  to  the  Birmingham 
district  from  this  station  early  in  1914.  A  capacity  of  be- 
tween 50,000  hp  and  60,000  hp  will  be  possessed  by  this 
station  when  completed.  At  the  present  time  the  above- 
mentioned  district  is  drawing  energy  from  the  steam  plant 
operated  by  this  company  at  Gadsden,  Ala.,  since  June  of 
the  present  year.  When  the  new  development  is  placed  in 
operation  this  steam  plant  will  be  held  as  leserve  capacity. 
Federal  Utilities,  Inc.,  Passes  Preferred  Dividend. — The 
directors  of  the  Federal  Utilities,  Inc.,  have  decided  to  pass 
the  regular  quarterly  dividend  of  i^  per  cent  on  its  $1,000,- 
000  preferred  stock  outstanding,  due  at  this  time.  In  ex- 
planation of  this  action.  President  De  Forest  Candee  has 
sent  the  following  letter  to  the  stockholders:  "The  income 
of  your  company  for  the  ten  months  ended  Oct.  31,  1913. 
has  been  more  than  sufficient  to  meet  the  dividend  require- 
ments, but  owing  to  the  depreciation  in  the  market  value 
of  the  securities  and  the  consequent  shrinkage  in  surplus, 
the  directors  have  deemed  it  wise  to  conserve  the  resources 
of  the  company  and  defer  action  for  the  present  respecting 
the  payment  of  the  quarterly  dividend  of  i5/>  per  cent, 
payable  Dec.  i,  on  your  company's  6  per  cent  cumulative 
preferred  stock." 

Nevada-California  Power  Company  Consolidation. — An- 
nouncement has  been  made  that  funds  for  the  relinancing  of 
the  Nevada-California,  and  for  its  consolidation  with  the 
Southern  Sierras  Power  Company,  have  been  secured.  The 
plans  for  the  new  concern  include  the  issue  of  $5,000,000 
capital  stock  and  a  bond  issue  large  enough  to  care  for 
several  years'  requirements.  All  the  stock  of  the  latter 
company  is  held  by  the  former.  The  Nevada-California 
Power  Company  owns  three  hydroelectric  generating  plants, 
with  a  combined  capacity  of  18,750  hp,  located  at  Bishop 
Creek,  Cal.,  and  has  transmission  lines  connecting  a  number 
of  towns  in  California  and  Nevada.  The  Southern  Sierras 
Power  Company  owns  hydroelectric  and  steam  generating 
stations  aggregating  12,750-hp  capacity.  It  also  has  an  ex- 
tensive transmission  system  covering  a  large  area  in  South- 
ern California. 

Purchase  of  Pennsylvania  Utility  Approved. — Interests 
associated  with  the  Leliigh  Valley  Transit  Company  and 
the  United  Gas  Improvement  Company  have  submitted  a 
plan  for  the  purchase  of  the  Lehigh  &  Northampton  Light, 
Heat  &  Power  Company,  and  this  plan  has  been  approved 
by  the  bondholders'  committee  of  the  latter  concern.  This 
company  has  outstanding  $155,000  of  first  mortgage  5  per 
cent  gold  bonds  and  $214,000  of  consolidated  mortgage 
bonds  drawing  the  same  interest.  The  holders  of  $150,000 
of  the  first-mentioned  and  of  $161,000  of  the  second-named 
securities  have  assented  to  the  purchase  plan,  as  have  the 
stockholders  of  the  company.  By  this  plan  there  will  be 
paid  to  the  committee  $195,000  in  cash  and  $107,000  of  the 
refunding  and  improvement  bonds  of  the  Lehigh  Valley 
Transit  Company,  which  can  be  converted  into  cash  by  the 
committee.  This  payment  will  cover  the  entire  claims  of 
the  first  mortgage  bondholders  and  a  portion  of  those  of 
the  consolidated  bondholders. 

Washington  Utility  Plans  Increased  Capital  Stock. — A 
special  meeting  of  the  shareholders  of  the  Washington 
Water  Power  Company  has  been  called  for  Dec.  2,  at 
Spokane,  Wash.,  to  authorize  the  increase  of  $5,000,000  in 
the  company's  capital  stock,  recently  decided  upon  by  its 
directors.  If  this  proposition  is  ratified,  the  capital  stock 
will  become  $20,000,000.  According  to  a  recent  statement 
by  D.  L.  Huntington,  president  of  the  company,  only  part 


of  the  new  stock  will  be  issued  at  present,  and  this  will  be 
offered  for  subscription  by  the  stockholders  on  a  basis  of 
10  per  cent  of  their  holdings.  Part  of  the  proceeds  of  this 
financing  will  be  used  in  paying  for  work  now  in  progress 
on  the  Long  Lake  hydroelectric  development.  For  the 
year  ended  Oct.  31  the  gross  earnings  of  the  company  were 
$3,224,136  and  the  net  earnings,  after  payment  of  ta.xes. 
amounted  to  $1,594,496.  Up  to  that  time  the  above  men- 
tioned water-power  plant  had  called  for  a  total  expenditure 
of  $3,748,852. 

Detroit  Edison  Company's  Proposed  Financing. — On 
Dec.  17  there  will  be  held  a  special  meeting  of  the  stock- 
holders of  the  Detroit  Edison  Company  to  pass  on  the 
proposal  of  the  company's  directors  to  increase  its  capital 
stock  $10,000,000  and  to  issue  $6,000,000  of  convertible 
debenture  6  per  cent  ten-year  bonds.  Construction  work 
recently  completed  and  extensions  and  improvements  now 
in  progress  will,  it  is  claimed,  call  for  the  payment  of 
approximately  $3,500,000  at  this  time.  It  is  proposed  to 
issue  this  portion  of  the  bonds,  if  authorized,  within  a 
short  time  and  to  allow  the  stockholders  to  subscribe  the 
same  at  par  up  to  25  per  cent  of  their  holdings.  Part  of 
the  increase  in  capital  stock,  it  is  understood,  will  be  re- 
served against  the  convertible  debenture  issue  and  the 
balance  will  be  held  in  the  treasury  for  the  present,  so 
that  no  part  of  it  is  expected  to  be  issued  at  this  time. 
The  gross  earnings  of  the  company  for  the  year  ended 
Oct.  31  amounted  to  $5,351,524,  and  the  net  earnings  during 
the    same   period   were   $2,236,582. 

Annual  Report  of  Large  German  Electrical  Manufacturer. 
— The  report  of  the  Aligenieine  Elektricitats  Gesellschaft, 
Berlin,  Germany,  for  the  fiscal  year  ended  June  30,  1913. 
shows  that  the  company  delivered  during  that  period  elec- 
trical equipment  with  a  total  rating  of  2,533,985  kw.  This 
output  included  one  20,000-kw,  three  15,500-kw  and  four 
11,500-kw  turbo-generators.  The  total  business  was  $15.- 
000,000  in  excess  of  the  preceding  year.  The  net  earnings 
of  $7,226,121  enabled  the  company  to  pay  a  dividend  of  14 
per  cent  on  a  capitalization  of  $38,725,000,  to  add  $250,000 
to  the  employees'  welfare  fund,  to  give  $300,000  in  premiums 
to  officials  and  to  make  other  payments,  including  taxes  and 
reserve.  The  report  states  that  the  development  of  metal- 
lic-filament lamps  has  decreased  the  output  of  carbon  lamps 
and  arc  lamps.  The  new  yi-w&tt  nitrogen  lamp  is  making 
very  gratifying  progress  and  is  now  manufactured  in  rat- 
ings of  600  cp  to  3000  cp.  The  electric-railway  business  is 
also  very  satisfactory,  particularly  in  orders  for  high-ten- 
sion direct-current  apparatus  and  for  single-phase  heavy 
railway  equipment.  Orders  are  in  hand  for  twenty-seven 
electric  locomotives. 

Columbus  Utility  Merger  Proposition  Altered. — Plans 
have  been  on  foot  for  some  time  for  the  reorganization  and 
combination  of  interests  of  the  Columbus  Railway  Com- 
pany, the  Columbus  Railway  &  Light  Company,  the  Colum- 
bus Edison  Company,  and  the  Columbus  Light,  Heat  & 
Power  Company,  all  operating  in  and  around  Columbus, 
Ohio.  A  circular  letter  was  recently  issued  to  the  stock- 
holders of  these  companies,  giving  notice  of  the  status  of 
these  negotiations  and  of  an  alteration  in  the  original  plan 
made  necessary  by  the  presence  of  an  unexpected  obstacle. 
It  seems  that  the  first  three  of  the  above-mentioned  com- 
panies have  responded  to  the  request  for  deposit  of  stocks 
liy  placing  with  the  depositary  81  per  cent,  88  per  cent  and 
93  per  cent,  respectively,  of  their  total  capital  stocks.  How- 
ever, only  43  per  cent  of  the  total  stock  of  the  last-men- 
tioned company  had  been  deposited,  owing  to  the  fact  that 
some  of  its  shareholders  were  dissatisfied  with  their  part 
in  the  consolidation  plan.  These  interests  had  made  an  un- 
successful legal  fight  against  the  Public  Service  Commis- 
sion of  the  State  of  Ohio  for  the  purpose  of  frustrating  this 
plan.  The  circular  letter  proposed  a  way  out  of  the  dif- 
ficulty by  going  on  with  the  consolidation  of  the  three  com- 
panies favorable  to  it,  leaving  out  the  other  company,  whose 
stockholders  opposed  it.  The  consent  of  the  shareholders 
of  the  three  first  companies  was  asked  for  this  alteration  in 
the  original  plan  of  consolidation,  and  the  time  limit  for 
depositing  or  withdrawing  stock  under  the  altered  plan  was 
changed  to  Nov.  25.  Mr.  S.  G.  McMcen,  president  of  the 
Columbus  Railway  &  Light  Company,  is  engineering  the 
reorganization. 
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The  Federal  Hardware  &  Electric  Company,  wliosi-  main 
orticc  is  located  at  164  l'"c<lcral  Street,  Boston,  Mass.,  and 
whose  factory  is  at  Walthani,  Mass..  is  prepared  to  ttirnisli 
suitchhoards,  panclboards,  cabinets  and  electrical  and  coin- 
binatioii  lighting  fixtures,  all  of  which  lines  it  is  manii- 
(acturing  at   the  present   time. 

The  Mcintosh  Richards  Company,  of  349  Division  Ave- 
nue South,  Grand  Rapids,  Mich.,  has  been  engaged  for 
three  months  in  the  manufacture  of  electric  lighting  fix- 
tures. Mr.  \V.  1'.  G.  Mcintosh,  president  of  the  company, 
was  formerly  associated  with  the  M.  B.  Wheeler  Electric 
Company  and   with   the   l-ewis    1-Meclric   Gompany. 

The  H.  W.  Johns-Manville  Company,  of  New  York,  has 
been  compelled  to  seek  larger  quarters  for  its  Baltimore 
(Md.)  branch.  .'\  modern  six-story  building  with  a  ground 
area  measuring  47  ft.  by  18"  ft.  is  now  occupied  as  a  store, 
office  and  warehouse.  This  building  is  located  at  207-213 
I'last  Saratoga  Street,  within  two  blocks  of  the  post  office, 
and   right   in   the   heart   of  the    business   section. 

The  Automatic  Train  Control  &  Signal  Company,  of  516 
Scarritt  Building,  Kansas  City,  Mo.,  is  preparing  to  enter 
the  electrical  held  with  a  line  of  automatic  electrical  train 
controls  and  signals  for  use  on  both  steam  and  electric 
roads.  It  is  proposed  to  erect  shortly  in  Kansas  City  a 
plant  for  the  manufacture  of  this  apparatus.  E.  E.  Hair- 
grove  is  secretary,  treasurer  and  general  manager  of  the 
company,  and  Carl  Woods  is  its  president. 

The  Keeler  Battery  Company  has  been  organized  in 
Louisville,  Ky..  for  tlie  ])iirpose  of  manufacturing  and  in- 
stalling storage  batteries.  Quarters  have  been  established 
on  Third  Street  near  Green  Street.  George  G.  Keeler  is 
president  of  the  company  and  J.  W.  Gross  secretary  and 
treasurer.  The  concern  reports  a  growing  demand  for 
i>atteries,  an  unusual  sale  recently  being  that  of  two  6-volt. 
200  amp-hr.  batteries  for  the  State  Tuberculosis  Associa- 
tion of  Kentucky.  The  equipment  is  used  for  operating 
drsplay  devices  in  a  demonstration  car  which  has  been 
taken  over  the  State.  Batteries  were  also  furnished  for 
lighting  banners  used  in  a  "flambeau  parade"  in  connection 
with  the  recent  Perry  Centennial  in  I,ouisville. 


New  Industrial  Companies 

The  Edison  Turbine  Company,  of  Portland,  Maine,  has 
licen  granted  a  charter  with  a  capital  stock  of  $1,000,000. 
.Albert  F.  Jones  is  president,  T.  L.  Croteau  treasurer,  and 
lames  E.  Manter  clerk,  all  of  Portland. 

The  American  X-Ray  Equipment  Company,  of  New  York, 
N.  Y.,  has  been  incorporated  by  John  L.  Clark,  Pompeo 
M.  Maresi  and  Robert  W.  Crawford.  52  Broadway.  New 
York.  N.  Y.    The  company  is  capitalized  at  $35,000. 

The  Power  Transmission  Clutch  Company,  of  Rushvillc. 
Ind.,  has  been  incorporated  by  O.  E.  Woodbridge,  J.  J. 
Striegel  and  J.  Wiley.  The  company  is  capitalized  at  $30,000 
and  proposes  to  manufacture  and  sell  power  transmission 
clutches. 

Martins,  Adams  &  Company,  of  New  York.  N.  Y.,  ha-; 
been  incorporated  with  a  capital  stock  of  $15,000  to  manu- 
facture and  deal  in  electrical  machinery,  printing,  publishing, 
etc.  The  incorporators  are  Everett  L.  Adams.  Percival  \'. 
Martin  and  William  P.  Heineken,  6  Church  Street.  New 
York,  N.  Y. 

The  Paige-Detroit  Company,  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $50,000  to  manufac- 
ture motors,  machinery,  etc.  The  incorporators  are  E.  M. 
Dalley,  of  l.archmont:  S.  T.  Wise,  of  New  York,  and  I'^.  W. 
Kolb,  of  Brooklyn.  N.  Y. 

The  George  Allen  Mullen  Conipany  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  for 
the  prrnose  of  doing  a  general  electrical  engineering  busi- 
ness and  electrical  work  of  all  kinds.  The  company  is  cap- 
italized at  $50,000.  and  the  incorporators  are  F.  D.  Buck. 
G.  W.  Dillman  and  B.  M.  Grawl.  of  Wilmington.  Del. 


Switches. — In  a  recently  issued  leaflet  the  Railway  &  In- 
dustrial Engineering  Company,  Pittsburgh,  Pa.,  briefly  (h- 
■-cribes  its  simultaneously  operated  disconnecting  switclu  . 
of  all  ratings  and  voltages,  for  indoor  and  outdoor  mounting 

Telephone  Material  Price   List. — The  Stroniberg-Carlson 
Teleplione     Manufacturing     Company,     Rochester,     N.     V  . 
has  recently  issued  some  loose-leaf  price  sheets,  supersed- 
mg  all  others,  referring  to  its  telephone  construction  mat. 
rial  and  supplies. 

Tube  Cleaners. — .X  thirtv-two-page  pamphlet  recently  1 
sued  by  the   Liberty  Manufacturing  Company,  0<x>,?  .Siisqin 
lianna    Street.    Pittsburgh.    Pa.,    refers   to   variou.s    types   . 
Liberty  tube  cleaners  for  the  removal  of  boiler  sca'e.     lib    - 
trations  and  brief  descriptions  are  given. 

Ball  Bearings. — In  a  well-printed  booklet  of  twelve  pa;-- 
the  Hcss-Bright  Manufacturing  Company,  Philadelphia,  P. 
presents  a  brief  discussion  concerning  ball  bearings  and  thi  1 
application    to   axle   generators.     The   railway   type   of   ball 
bearings  is  shown,  as  well  as  a  number  of  applications  of 
these  bearings  and  their  constructive  features. 

Motor     Applications. — "Motor-Driven     Dairy,     Creanit  ; 
and  Ice-Cream  Machinery"  is  the  title  of  a  pamphlet  issu> 
by   the   Wcstinghouse   Electric   &   Manufacturing  Company. 
The  book  gives  valuable  data  on  its  subject  matter.    A  num- 
ber of  interesting  views  illustrate  the  method  of  mountir  • 
the   motors   for   driving  this  class   of   machinery. 

Catalog  of  Gifts. — .\  twenty-eight-page  catalog  bearing  ti  ■ 
title  "Holiday  Suggestions"  has  been  issued  by  the  Electric 
Appliance  Company,  Chicago,  III.  It  is  replete  with  illus- 
trations of  electrical  household  appliances,  the  most  modern 
of  gifts,  among  which  arc  beautiful  portable  lamps,  practical 
irons,  washing  machines  and  vacuum  cleaners,  comfortable  • 
warming-pads  and  other  devices,  as  well  as  Christmas  tree 
on  tilts. 

Pumps. — Bulletin  No.  755  of  the  Piatt  Iron  Works  Com- 
pany. Dayton,  Ohio,  refers  to  Piatt  high-lift  and  turbine 
imnips  for  high  heads,  water-works,  boiler-feeds,  mine  and 
similar  service.  The  general  construction  and  principles  of 
operation  are  illustrated  and  described.  These  pumps  are 
built  for  all  heads  and  service  conditions  up  to  700  ft.  The 
present  bulletin  shows  designs  most  applicable  to  ordinary 
conditions. 

Lamps. — The  Koerting  &  Mathiesen  Company.  22  East 
rwenty-first  Street,  New  ^■ork.  has  issued  a  pamphlet  set- 
ting forth  the  reasons  why  the  "Excello"  flaming-arc  lamp 
excels.  It  tells  in  an  interesting  manner  something  of  the 
early  history  of  the  arc  lamp  and  devotes  a  chapter  to  a  , 
discussion  of  the  good  points  of  the  "Excello"  lamp.  The 
pamphlet  is  well  written,  is  printed  on  dull-finished  paper; 
.111(1  has  an  attractive  cover. 

Household  Appliances. — The  llotpoint  Electric  Heating 
(■oinpaiiy,  Ontario.  Cal.,  has  sent  out  a  broadside  addressed; 
to  dealers  calling  their  attention  to  the  double-page  adver-^ 
tiseinent  in  the  Saturday  Evening  Post  which  suggests-  Hot- 
point  appliances  as  ideal  Christmas  gifts.  The  poster  is 
printed  in  red  and  green  ink,  and  the  reverse  side  shows  the 
design  of  the  "holly"  paper  in  which  all  Hotpoint  appliances 
for  Christmas  sellin.g  will  be  sealed. 

Christmas  Suggestions. — Under  the  title  "Christmas  Gift 
-Suggestions."  the  Central  Electric  Company.  320-326  South 
Fifth  Avenue.  Chicago,  has  issued  an  eighty-page  catalog 
with  an  attractive  cover  in  colors,  calling  attention  to  the 
almost  bewildering  variety  of  electrical  lamps,  cooking  an 
heating  utensils,  luminous  radiators,  flashlights,  electriq 
toys  and  other  articles  suitable  for  Christmas  preser 
Prices  are  listed  f<'r  .each  article,  and  the  catalog  is  copio^ 
ly   illustrated. 

Blue-Printing  Machine. — .\n  oblong  folder  has  been 
sued  recently  by  the  Buckeye  Engine  Company.  Saleifl. 
Ohio,  bearing  the  unusual  title  of  "Worry  Is  a  Vampire 
Kill  the  .\nimal."  It  tells  in  narrative  form  the  story  ol 
the  ease  with  which  one  manufacturer  now  makes  its  blue- 
prints with  the  Buckeye  electric  blue-printing  machine  inJ 
stead  of  being  dependent  on  the  sun  for  the  operation  o' 
printing.  .-X  description  of  the  device  is  given,  together  \\\t\ 
an  illustration  and  soine  testimonial  letters. 
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Personal  Mention 

Mr.  Henry  L.  Bennett,  who  has  been  actnig  manager  of 
he  municipal  electric  plant  at  Chicopee,  Mass.,  has  resigned. 

Mr.  E.  J.  Wolcott  has  been  elected  superintendent  and 
nanager  of  the  city  light  and  water-works  plants  of  Har- 
ington,    Kan. 

Mr.  J.  H.  Sanders  has  succeeded  Mr.  J.  Stephaney  as 
luperiiitendent  of  the  municipal  electric  lighting  and  water 
)lant  at  Crystal  Falls,  Mich. 

Mr.  F.  H.  Chamberlain,  of  New  York  City,  has  been 
ippointed  general  manager  of  the  Alabama  Power  Com- 
jany,   with   offices   at    Birmingham. 

Mr.  E.  S.  Fletcher,  local  manager  of  the  Texas  Power  & 
^ight  Company  at  Temple,  Tex.,  has  also  been  appointed 
nanager  of  the   plant  at   Taylor. 

Mr.  William  E.  G.  Mitchell,  president  of  the  Mitchell- 
:<and  Manufacturing  Company  of  New  York,  was  married 
)n  Nov.  18  in   Brooklyn  to  Miss  Helen  Holly  Booth. 

Mr.  Claude  H.  Cox  has  resumed  his  position  as  manager 
jf  the  electrical  department  of  the  Coeburn  (Va.1  Light  it 
Power    Company,   which    he   resigned    last   April   to   travel. 

Mr.  Dan  Break  has  been  appointed  general  manager  of 
he  municipal  lighting  plant  at  Ridgetown,  Ont.,  Can.,  suc- 
:eeding  Mr.  W.  H.  McMachon.  who  formerly  owned  the 
ilant. 

Mr.  H.  B.  Corning,  who  was  formerly  with  the  Mexico 
Light  &  Power  Company,  has  been  appointed  commercial 
jgent  for  the  Havana  (Cuba)  Electric  Railway,  Light  & 
Power   Company. 

Mr.  Victor  T.  Noonan,  of  the  Rochester  (N.  Y.)  Rail- 
way &  Light  Company,  has  been  appointed  safety  inspector 
for  the  Western  New  York  district  by  the  Empire  State 
Gas  &  Electric  Association. 

Mr.  M.  J.  Warner,  of  Branford,  Conn.,  has  been  elected 
secretary  and  treasurer  of  the  Rockville-Willimantic  Light- 
ing Company,  which  supplies  central-station  service  in 
Rockville   and   Willimantic,   Conn. 

Mr.  H.  B.  Soper,  formerly  superintendent  of  the  Penn 
Central  Light  &  Power  Company,  .-Mtoona.  Pa.,  has  be- 
come associated  with  the  Connecticut  RTver  Transmission 
Company  at  Shelburne  Falls,  Mass. 

Mr.  Charles  Harris,  for  the  last  two  years  electrical  engi- 
neer of  the  Salt  River  project  of  the  Reclamation  Service, 
has  been  appointed  chief  inspector  of  the  service's  power 
division,   with   headquarters   at   Chicago. 

Mr.  E.  B.  Severs  has  resigned  as  superintendent  of  mo- 
tive power  of  the  Tri-State  Railway  &  Electric  Company, 
of  East  Liverpool,  Ohio,  and  has  accepted  a  position  with 
the  J.  G.  White   Company,  of  New  York. 

Mr.  George  Service,  consulting  engineer,  of  Toronto, 
Ont.,  has  become  associated  with  the  Dominion  Power  & 
Transmission  Company,  Ltd.,  of  Hamilton,  Ont.  He  will 
have  charge  of  the  construction  of  the  company's  new  steam 
turbine  plant. 

Mr.  R.  L.  Baldwin  has  resigned  as  electrical  engineer  for 
Burns  &  McDonnell,  a  consulting  engineering  hrm  of  Kansas 
City,  Mo.,  to  accept  an  appointment  as  electrical  engineer 
of  the  Public  Service  Commission  of  the  State  of  Missouri. 
Mr.   Baldwin   will   make  his  headquarters  at  Jefferson  City. 

Mr.  Edward  N.  Hurley,  Chicago,  who  will  sail  for  Buenos 
.\ires  Feb.  7,  to  visit  South  American  trade  centers  with 
members  of  the  Illinois  Manufacturers'  Association,  as 
noted  in  our  issue  of  Nov.  22,  has  also  accepted  an  appoint- 
ment as  United  States  trade  commissioner  to  South  Ameri- 
can  countries. 

Mr.  Guy  E.  Tripp,  chairman  of  the  board  of  directors  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  re- 
turned this  week  from  a  three  weeks'  trip  abroad.  Speak- 
ing of  financial  conditions,  Mr.  Tripp  said  that  business  in 
England  is  slowing  down  considerably  and  that  labor  con- 
ditions   in    that    country   are    far   from    satisfactory. 

Mr.  W.  M.  Graff,  assistant  power  engineer  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  and  a  graduate 
of  Yale,  has  resigned  to  accept  the  position  of  engineer 
with  the  Graves  Engineering  Company,  Inc.,  of  New  York. 


Mr.  Graff  went  to  the  Brooklyn  Edison  company  from  the 
Hartford  (.Conn.)  Electric  Light  Company,  where  he  had 
been  engaged  in  power-cost  investigations.  He  was  at  one 
time  an  instructor  in  power-plant  testing  at  Yale. 

Mr.  Georges  Claude,  whose  argon-filled  tube  lamp  has 
recently  been  demonstrated  in  this  country,  began  his  career 
as  an  investigator  in  1886,  at  which  time  he  worked  under 
d'Arsonval  in  the  ficole  de  Physique  et  Chimie  de 
Paris,  where  he  continued  until  1889.  From  1890  to  1894 
he  was  chief  of  the  laboratory  of  the  municipal  electric 
station.  In  this  early  period  his  work  was  confined  to 
electricity  and  resulted  in  the  invention  of  an  instrument 
for  measuring  phase  difference  between  two  currents,  a 
method  of  measuring  efficiency  of  transformers  and  a 
method  of  localizing  faults  in  street  railway  tracks  by 
means  of  high-frequency  currents.  According  to  d'Arson- 
val this  is  one  of  the  first  practical  applications  of  high- 
frequency  currents.  Between  1896  and  1902  Claude  was 
engineer  in  charge  of  scientific  research  work  for  the 
French  Thomson-Houston  Company,  during  which  time  he 
made  an  exhaustive  series  of  experiments  on  return  cur- 
rents in  street  railway  systems.  Another  service  rendered 
by  him  to  the  .•-cience  of  electricity  was  the  writing  of  a 
popular  book  on  electricity  of  which  over  36,000  copies 
were  sold  and  for  which  he  was  awarded,  in  1904,  the 
Hebert  prize  by  the  Academic  de  Sciences.  However,  the 
most  important  works  of  Claude  were  in  connection  with 
l)ractical  applications  of  gases.  In  the  year  1895,  m  eon- 
junction  with  Mr.  A.  Hess,  he  developed  a  method  of 
dissolving  acetylene  which  has  done  much  to  promote 
the  practical  development  of  oxy-acetylene  welding.  Fol- 
lowing the  work  of  Linde  in  the  liquefaction  of  air,  he  in- 
vented the  methods  of  liquefaction  under  pressure  and  also 
the  compound-stage  liquefaction.  The  liquid  air  he  utilized 
for  separating  oxygen  and  nitrogen.  For  this  work  Claude 
was  awarded  the  Montyou  prize  in  1908  by  the  Academic 
de  Sciences.  The  theory  of  the  processes  by  which  he 
separated  oxygen  and  nitrogen  was  set  forth  in  his  book 
"Liquid  Air,  Oxygen  and  Nitrogen,"  published  in  Paris  in 
1909.  Following  along  the  same  general  lines  many  special 
processes  have  been  developed,  for  instance,  the  prepara- 
tion of  very  pure  nitrogen,  the  manufacture  of  hydrogen 
and  carbon  dioxide.  In  the  field  of  pure  science  Claude 
has  developed  apparatus  for  extracting  neon  and  helium  in 
large  quantities  and  under  conditions  which  permitted  him 
to  measure  with  accuracy  the  content  of  these  gases  in  the 
atmosphere.  His  work  along  this  line  has  been  of  much 
benefit  to  a  large  number  of  scientists,  and  he  himself 
made  practical  use  of  neon  in  the  production  of  the  neon- 
lube  lamp,  one  of  his  latest  inventions.  In  addition  to  the 
prizes  mentioned  above.  Claude  has  received  the  Michel 
-Mcon  prize  of  the  Societe  des  Ingenieurs  Civils.  He  is  a 
member  of  the  Council  of  the  Societe  Francjaise  de 
Physique,  a  member  of  the  Council  of  the  Association  du 
Froid,  a  member  of  the  Commission  on  Explosive  Sub- 
stances, and  a  member  of  the  Council  of  the  Societe  des 
Ingenieurs  Civils.  In  1908  he  was  vice-president  of  the 
first  section  of  the  International  Refrigeration  Congress 
in  Paris,  and  in  1911  he  was  president  of  the  first  section 
of  the  International   Refriger;ition   Congress  in  Vienna. 


Obituary 


W.  E.  Dunbar,  assistant  electrical  engineer  in  charge  of 
substations  on  overhead  lines  of  the  Aurora,  Elgin  & 
Chicago  Railroad,  Wheaton,  III.,  died  at  his  home  in  Elgin, 
111.,  on  Nov.  15.  Mr.  Dunbar  and  his  assistant  were  making 
an  inspection  trip  on  a  gasoline  speeder  on  Nov.  6  when 
the  car  jumped  the  track  at  Ingalton,  111.,  fatally  injuring 
Mr.   Dunbar  and   instantly  killing  his  assistant. 

John  Donovan,  formerly  president  of  the  St.  Joseph  (Mo.) 
Railway.  Light.  Heat  &  Power  Company,  is  dead.  Mr. 
Donovan  w'as  fifty-nine  years  old  and  was  interested  in  a 
number  of  enterprises  other  than  the  railway  and  lighting 
company.  He  was  credited  with  bringing  the  packing 
houses  to  St.  Joseph  and  was  president  of  the  St.  Joseph 
Stock  Yards  Company.  A  widow  and  a  daughter  survive 
him. 
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Construction 

New  England 

NKW  .MAKKLi,  N.  H.— The  New  Market  EI.  Co.  expecU  to  erec! 
A  new  power  house  and  to  purchase  new  waierwheels  within  the  next 
12    months,      Fred    B.    Philbrick   is   general    manager. 

AMHKKST,  MASS. — A  new  contract  for  strect-li(tfating  has  been  signed 
with  the  Amherst  Gas  Co.  for  lighting  the  town  with  electricity  for 
a  period  of  three  years  from  June  1,  I9I3.  Under  the  terms  of  the 
new  contract  the  present  32  cp  lamps  arc  to  be  replaced  with  48-cp 
lamps,  and  the  arc  lamps  now  in  use  are  to  be  replaced  partly  wtih 
high-candle-power  incandescent  lamps  and  partly  by  an  equivalent  num- 
ber   of    smaller    incandescent    lamps. 

HRIDGEPOHT,  CONN.— Rids  will  be  received  in  the  office  of  the 
Board  of  Education,  Bridgeport,  Conn.,  for  the  following  branches  of 
work  in  connection  with  the  Bridgeport  High  School,  to  be  crccte<i 
at  Congress  Street  and  Lyon  Terrace:  general  work,  heating  and  venti- 
lating, plumbing  and  electrical  work.  Plans  and  specifictions  may  be 
obtained  at  the  office  of  the  board.  Bridgeport,  or  at  the  office  of  James 
Gamble  Rogers,  architect,  470  Fourth  Avenue,  New  York,  N.  Y..  where 
copies  of  plans  and  specifications  may  be  obtained,  for  which  a  deposit 
of  $50  will  be  required  for  general  work,  and  $25  each  for  heating  and 
ventilating,  plumbing  and  electrical  work,  to  be  refunded  upon  return 
of  same.      William   B.    Boardman   is  secretary  of   Board   of   Education. 


Middle  Atlantic 

ADDISON,  N.  Y.— The  AdJison  El.  I.t.  &  Pwr.  Co.  expects  to  purchase 
within  the  the  next  12  months  one  125-hp  gas  engine  for  natural  and 
producer  gas.     L.   P.  Zimmer  is  manager  and  secretary. 

CASTLETON.  N.  V.— The  Schodack  Lt.  &  pwr.  Co.,  of  Castleton.  ex- 
pects  within  the  next  six  months  to  purchase  25  poles,  two  transformers, 
25  meters,  2000  ft.  No.  2  wire,  2000  ft.  No.  8  wire,  200  ft.  No.  4  wire,  50 
incandescent  lamps  and  100  tungsten  lamps  (from  25  watt  to  60  watt). 
The  company  purchases  electricity  from  the  A.  C.  Cheney  Piano  Action 
Co.     L.   M.   Lansing  is  treasurer  and  manager. 

CHATEAUGAY,  N.  Y.— The  Chasm  Pwr.  Co.,  of  Chatcaugay,  ex- 
pects to  erect  5  miles  of  13.200-volt  transmission  line,  crossing  the 
Canadian  border  within   the  next  six  months.     W.   T.   Thayer  is  manager. 

DUNKIRK,  N.  Y. — The  Dunkirk  Merchants'  Exchange  has  appointed 
a  committee  to  promote  the  installation  of  ornamental  cluster  lamps 
on    the     principal    business    streets    to    replace    the    arches    now    in    use. 

JAMESTOWN,  N.  Y. — Within  the  next  four  months  the  Jamestown 
Ltg.  &  Pwr.  Co.  expects  to  purchase  one  carload  ot  poles;  also  within 
the  next  few  months  a  few  ornamental  lamp-posts.  Albert  S.  Price 
is    secretary    and    treasurer. 

LITTLE  VALLEY,  N.  Y. — Within  the  next  few  months  the  man- 
agers of  the  municipal  electric-light  plant  expect  to  purchase  one  I50-hp 
four-cylinder  gas  engine,  one  15-hp  to  20hp,  single-phase  motor  and  one 
two-stag;e  centrifugal  pump  for  the  municipal  electric-light  plant.  Two 
Westinghouse  constant-current  regulators  have  recently  been  installed 
and  the  street-lighting  system  changed  from  arc  lamps  to  cluster  and 
single  lamp  standards,  consisting  of  about  160  single  lOO-watt  lamps, 
four  three-lamp  clusters  ( lOO-watt  lamps) ,  and  six  two-lamp  clusters 
(100- watt  lamps).  G.  S.  Boiler  is  superintendent  of  municipal  electric- 
light   plant. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  corner  of  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  until  Dec.  I,  for  installing 
electric  elevators  in  the  Day  Ridge  High  School,  on  Fourth  Avenue, 
between  Sixty-seventh  Street  and  Senator  Street.  Blank  forms  and 
specifications  may  be  obtained  or  seen  at  the  office  of  the  superintendent; 
also   at   the   branch  office.    131    Livingston   Street,    Brooklyn. 

OXEONTA,  N.  Y.— The  Oneonta  Lt.  &  Power  Co.  expects  within 
the  next  six  months  to  install  one  250-hp  steam  engine  and  a  250-hp 
boiler.      G.    A.    Lane    is    general    manager. 

AKRPN.  PA.— The  Akron  El.  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  eight  months  one  7S-hp  producer-gas  engine,  one  50-kva, 
60-cycle,  three  phase  generator  (257  r.p.m.),  with  exciter  for  same. 
A.  N.  Wolf  is  treasurer. 

JOHNSTOWN,  PA. — Arrangements  are  being  made  by  the  Dale 
Lt.,  Ht.  &  Pwr.  Co.,  of  Johnstown,  for  further  extensions  of  its  service 
in  the  city  proper.  Orders  have  been  placed  for  500  poles,  which 
will    be    erected    in    the    Seventh    Ward. 

JUNIATA,  P.\. — The  Borough  Council  has  granted  the  Raystown 
Wtr.  Co.,  of  Huntingdon,  a  franchise  to  furnish  electricity  in  Juniata. 
Electricity  will  be  transmitted  from  the  plant  near  Huntingdon,  a  dis- 
tance   of    about    40    miles. 

MEADVILLE,  PA.— The  People's  Incandescent  Lt.  Co..  of  MeadTille, 
Pa.,  has  just  completed  the  erection  of  a  substation  at  Richlcy's  Grove 
and  has  placed  contract  for  substation,  passenger  station  and  freight 
station  building  at  Edinboro.  Pa.  Electric  equipment  (consisting  of  a 
500-kw  rotary  converter  for  each  station)  has  been  purchased  from  the 
Westinghouse  El.  &  Mfg.  Co.  The  company  is  erecting  a  33.000voU 
transmission    line    from    Erie    to    Venango,    and    is   also   installing   electric- 


lighting  equipment  at  Edinboro  subsUtion  and  it  expecU  to  insull  lighting 
equipment  at  the  Venango  substation  in  the  spring.  Material  for  the 
ibovc  work  has  been  purchased  from  the  Westinghouse  £1.  &  Mfg.  Ot, 
Charles   M.    Hatch   is  general  manager. 

SHARON.  PA.— The  Shenango  Valley  EI.  Ll.  Co.,  of  Sharon,  hm 
submitted  a  proposal  to  the  City  Council  offering  to  replace  the  present 
gas  lamps  with  100-watt  and  ISO-watt  tungsten  lamps.  There  are  now 
58   gas   lamps   in   use.      J.    C.    Chesnut    is   superintendent   of   the   company. 

JERSEY  CITY,  N.  J.— A  report  is  being  prepared  by  Frank  Hague, 
comnii!;sioner  of  public  safety,  showing  the  necessity  for  the  installatios 
uf  a  new  fire-alarra  system.     The  cost  is  estimated  at  about  $10.0U0. 

NEWARK,  N.  J.— The  Public  Service   El.  Co..  of  New  Jersey,  is  j 
ning    to    erect    a    substation    at    Burlington    and    Oliver    Streets,    Bor  .' 
town,    and   another   on    Monroe   Street,    Riverside,   to   cost   about    $50,000 
each. 

PERTH  AMBOV.  N.  J.— The  installation  of  a  new  street-lighting  tyi. 
tem  on  Slate  Street,  from  Smith  Street  northerly,  is  being  considered  bj 
the  C>ty  Council  and  property  owners  on  State  Street.  It  i&  propo»c4 
to    use    ornamental    iron    upright    posts    with    brackets    to    support    lampc 

SALEM,  N.  J. — The  power  house  and  boiler  plant  of  the  Salem  Glaa 
Works  were  partially  destroyed  by  fire  with  other  buildings  on  Nov.  |7 
It  is  understood  that  the  buildings  will  be  rebuilt  immediately.  Isaac 
llacon    is    superintendent. 

WILMINGTON,  DEL.— Within  the  next  six  months  the  Wilmingtoa 
&  Philadelphia  Trac.  Co.  expects  to  erect  4  miles  of  6600-Tolt,  three 
phase   transmission   line.      J.    A.    Berndt   is   purchasing   agent. 

BALTIMORE,  MD.— Plans  arc  now  being  prepared  by  Robert  J. 
McCuen.  superintendent  of  lamps  and  lighting,  for  extending  the 
ornamental  lighting  system  in  the  residential  sections.  During  the 
coming  year  the  ornamental  lamps  will  be  installed  on  the  secund  sec- 
tion of  the  Fallsway  from  Bath  to  Madison  Street;  also  on  the  ftm 
section  of  the  Key  Highway,  from  Light  to  Montgomery  Street,  and 
on    several    other   streets. 

CLARKSBURG,  W.  VA.—Within  the  next  few  months  the  Oarks- 
burg  Gas  &  El.  Co.  expects  to  build  a  new  power  station  and  to  par- 
chase  a  2000-kw  turbine,  generators,  boilers  and  other  equipment,  in 
eluding  exciters,  switches,  protective  devices,  pumps,  condensers,  etc 
Leonard    Peck    is    superintendent. 

WINCHESTER,  VA.— The  Northern  Virginia  Pwr.  Co.,  of  Winches- 
ter, is  completing  a  25-mile  transmission  line  (three-phase.  60  cycles.  22,- 
000  volts)  connecting  its  lines  at  Martinsburg  with  th**  lines  at  Berkeley 
Springs.  The  company  has  recently  purchased  a  lOOO-hp  waterwhecl  and 
generator,  vertical  type,  for  its  hydraulic  plant  at  Millville.  D.  M- 
Swink  is  superintendent. 

WASHINGTON.  D.  C— Bids  will  be  received  at  office  of  chief  signal* 
officer.  War  Department,  Washington,  D.  C,  until  Dec.  3.  under  Proposal 
683,  for  furnishing  the  following  supplies:  (1)  For  eight  electrical  en- 
gineers* tool  chests,  complete,  as  per  specification  192-D;  (2)  nine  standard 
oil  equipments,  complete  for  switchboard  rooms,  as  per  specification  407. 
Major   W.    L.    Clarke   is   disbursing  officer. 

WASHINGTON,   D.   C— Bids  will  be  received  at   the   Bureau  of  Y- 
and    Docks.   Navy    Department,   Washington,    D.    C,   until    Dec.    9   for 
nishing  at    the   various   navy  -yards   and    naval    stations  the   following   -^ 
plies:  Brooklyn,  N.  Y.,  Schedule  6055 — 2000  -t.  desk  telephone  cord;  20.0 
ft.    twisted    telephone    wire;    4000    ft.    steel   conduit    (>i-in.    ironpijie   sirf 
Brooklyn.    N.    Y.,    and    Norfolk.    Va..    Schedule    6055—39    portable    safe  v 
electric   lanterns.    Newport,   R.    I.,   Schedule   6030 — installing  electric   !.- 
ing   svstem.      Bids   will    also   be   received    at    the    same   place   until    Dec 
as   follows:   Puget   Sound.  Wash.,   Schedule   6041— two  electrically  dr 
ventilating    fans;    Schedule    6035— two    sets    engines    and    pumps.      N' 
Island.    Cal..    Schedule   6037 — 6000   lb.    calcium  carbide;    Schedule  6f)  • 
5000   lb.   chloride   of  calcium. 


North  Central 

ADRIAN.  MICH.— The  Citizens*  Lt.  &  Pwr.  Co..  of  Adr.*i..  i-  . 
sidering  the  installation  of  a  30ton  ice  factory  in  connection  with 
electric   plant.      H.    A.    Fee   is  manager. 

FORD.   MICH.— The  village   officials  contemplate  calling  a   special  dec 
tion   in   the  near  future  to  vote  on  a  proposed  bond  issue  ot   $20,000*  dkij 
proceeds    to    be    used    for    extensions    to    the    lighting    system    and    ol 
municip:il   improvements.      Ford   has  not  a  post  office. 

GAYLORD.  MICH.— The  power  house  of  the  Saginaw  Prodoctt 
will  be  100  ft.  long  by  40  ft.  wide.  The  station  will  be  equipped 
two  Corliss  engines,  a  generator  and  a  special  engine  to  operate  gene 

HOLLAND.  MICH.— The  Board  of  Public  Works  expects  to 
within   the  next    12   months   material   for  distribution   system,   includii 
to   100  kva  in  transformers,  one  carload  of  poles,  12  arresters,  two  1 
ot    insulators,   6000    ft.    of   wire   and    200   meters    (estimates   are   giv 
proximately),    and    25    arc    lamps.      R.    B.    Champion   is   superintendei 
public   works. 

MARQUETTE,  MICH.— The  Marquette  County  Gas  &  El.  Cik 
contemplating   extending  its  service  to   the  Palmer   District. 

ONAWAV.   MICH  —The  Onaway   EI.   Lt.   vK-   Pwr.  Co.   expects  lo  (Ml 
cate   its   po-.*  er-house   equipment   within   the   next   six    months  and    to 


JVEMBER   29.     I913 


ELECTRICAL     WORLD 


ise    one    150-kw    or    200-kw    generator    and   waterwheel   and    waterwheel 

pernor.      Herbert   H.    Vaughn  is  secretary  and  treasurer. 

FHREE    OAKS,    MICH.— Within    the    next    few    months    the    managers 

the  municipal  electric-light  plant  expect  to  purchase  two  engines, 
generator,  two  exciters  and  switchboard;  also  transformers  for  line, 
inging  the  system  from  133  to  60  cycles.  R.  E.  Schmuhl  is  engineer. 
:;LEVELAND,  OHIO.— Bids  will  he  received  at  the  office  of  W.  H. 
rby,  secretary  to  the  director  of  public  service,  204  City  Hall,  Cleve- 
id,  until  Dec  10  for  distribution  switchboard  and  equipment  for  the 
inicipal  electric-light  plant.  Bids  will  also  be  received  for  sleam-lurbine- 
iven  exciter  set  for  the  municipal  electric-light  plant.  Plans  and  speci- 
ations  mav  be  obtained  at  the  office  of  the  engineer  of  construction, 
10m  419.  City  Hall,  Cleveland.  W.  J.  Springborn  is  director  of  public 
rvice. 

DEFIANCE,  OHIO.— The  Auglaize  Pwr.  Co..  of  Defiance,  expects  to 
:ct  within  the  next  two  months  T/2  miles  of  33,000-volt  transmission 
e  from  Neapolis  to  Swanton,  to  furnish  electricity  to  the  Swanton  Lt. 
Pwr.    Co.'    \V.    P.    Wallace    is    general    manager. 

GALLIPOLIS,  OHIO.— Experiments  are  being  made  with  a  view  of 
stalling  a  new  street-hghting  system.  Dr.  Bean  is  chairman  of  the 
■eet-lighting    committee. 

GRANVILLE,  OHIO. — Within  the  next  six  months  the  managers  of 
z  municipal  electric-light  plant  expect  to  build  a  new  power  house  and 

purchase  one  100-hp  horizontal  tubular  boiler.  Joseph  S.  Rodes  is 
perintendent. 

LA  RUE,  OHIO. — The  Village  Council  has  granted  the  .Joseph 
anser  Lumber  Co.  a  franchise  to  furnish  electricity  for  street  and 
mmercial  lighting  in  La  Rue  for  a  period  of  10  years,  the  present 
ntract    expiring    Dec.    31.      The    company    will    make    improvements    to 

plant,    including   the   installation   of   a   new   street-lighting  system. 
UPPER    SANDUSKY,    OHIO. — At  an   election   held    recently   the   pro- 
sal  to  issue  $25,000  in  bonds  for  the  construction  of   a  municipal  elec- 
,c-light    plant    was    carried. 

WILMINGTON,  OHIO.— The  property  of  the  Wilmington  Wtr.  &  Lt. 
1.  has  been  purchased  by  the  Dayton  Pwr.  &  Lt.  Co.,  of  Dayton.  Elec- 
icity  for  operating  the  local  system  will  be  supplied  from  the  Dayton 
ant. 

YOUNGSTOWN,  OHIO.— The  Mahoning  County  Lt.  Co.,  recently 
corporated,   has  applied  to  the   State   Utilities  Commission   for  authority 

issue  securities  to  tinance  the  construction  of  a  plant. 
BEAVER  D.\M,  KY. — Plans  are  being  considered  for  the  installation  of 
municipal  electric-light  plant,  for  which  bonds  have  been  voted. 
LEXINGTON,  KY. — The  Lexington  Utilities  Co.  expects  to  purchase 
thin  the  next  few  months  its  usual  supply  of  electrical  appliances  and 
;pplies,  including  heating  and  cooling  apparatus,  household  labor 
ivices,  including  vacuum  cleaners,  washing  machines,  wiring  supplies, 
bitches,   etc.     J.    P.    Pope   is   electrical   engineer. 

LOUISVILLE,  KY.— The  Louisville  Clothing  Co.  has  decided  to  in- 
case the  output  of  its  plant  and  expects  to  purchase  some  electric 
otors.      M.    R.    Harned   is  president. 

LOUISVILLE,  KY.— The  installation  of  an  electric-light  plant  at 
e  city  workhouse  is  reported  to  be  under  consideration  by  the  Board  of 
ilblic    Safety.      Rush   C.   Watkins   is   chairman. 

M.\YSVILLE,  KY.— The  city  of  Maysville  is  contemplating  the  instal- 
tion  of  a  street-lighting  system  and  is  now  advertising  for  bids  on 
stallation  and  operating  same.  An  ornamental  lighting  system  is  to  be 
stalled   in   the  down-town  district.     The  cost  of  maintaining  the  system 

estimated   at   $10,000   per  year. 

SCOTTSVILLE,  KY.— The  local  electric-light  plant,  owned  by  G.  D. 
ead,  has  been  leased  to  Mays  &  Schlinker,  of  Glasgow.  Ky.  It  is 
nderstood  that  improvements  will  be  made  to  the  plant,  including  the 
istallation   of   an    engine    and    generator. 

NORTH  JUDSON,  IND.— The  North  Judson  El.  Co.  within  the  next 
X  months  expects  to  erect  about  12  miles  of  transmission  line;  it  also 
tpects  to  purchase  within  the  next  30  days  32  or  34  boulevard  lamp- 
35ts  for  five-lamp  clusters.      F.   D.   Pixa  is  secretary  and  treasurer. 

ALEDO,  ILL. — The  Town  Council  has  adopted  a  resolution  authoriz- 
ig  a  committee  to  engage  consulting  engineers  to  make  investigations 
:garding  the  cost  of   the  installation    of   a   municipal   electric-light   plant; 

is  also  proposed  to  install  a  heating  plant. 

BELVIDERE,  ILL.— The  Illinois  Northern  Utilities  Co.  is  reported 
)   have   purchased   a  site   in   Belvidere,   upon    which    it    proposes   to   erect 

large    power    plant,    to    cost    about    $500,000. 

BUSHNELL,  ILL. — The  contract  for  installing  ornamental  street  lamps 
as  been  awarded  to  the  McComb  El.  Construction  Co.,  of  Macomb. 

CHICAGO.  ILL.— The  capital  stock  of  the  Universal  Utilities  Co.  of 
llinois  has  been  increased  from  $50,000  to  $500,000. 

DANVILLE,  ILL.— The  Danville  St.  Ry.  &  Lt.  Co.,  it  is  reported, 
1  contemplating  extensive  improvements  to  its  system,  involving  an 
xpenditure  of  about  $250,000.  The  work  will  include  the  installation 
f  steam  turbine  and  condensing  apparatus,  to  cost  about  $180,000;  also 
ew  street   cars,   at   a   cost   of   about   $34,000. 

DIXON,  ILL.— The  Illinois  Northern  Utilities  Co.,  137  South  La  Salle 
Street,  Chicago,  has  recently  closed  10-year  contracts  for  street  lighting  in 
he  following  towns  and  cities:  Belvidere,  Harvard,  Capron,  Kingston. 
Sirkland,    Earlville,    Adeline   and    Mount    Morris.      It    has    recently    com- 


pleted the  installation  of  street-lighting  systems  in  Fulton,  .\mboy.  West 
Brooklyn,  Franklin  Grove,  Forreston,  Somonauk,  Leland,  Sandwich  and 
Dixon  and  has  recently  completed  the  installation  of  ornamental  street- 
lighting  systems  in  -Amboy,  Franklin  Grove,  Forreston,  Dixon  and  Har- 
vard. The  company  now  has  under  way  the  installation  of  ornamental 
street-lighting  systems  in  Belvidere,  Sterling,  Fulton,  Oregon,  Genoa, 
Piano  and  Earlville.     Charles   Bryant  is  general  contract  agent. 

FREEPORT,  ILL. — Plans  are  being  prepared  by  the  Freeport  Ry.  4 
Lt.  Co.  for  the  installation  of  a  new  lighting  system  to  be  installed  at 
the  expiration  of  the  present  street-lighting  contract  two  years  hence. 
Mr.   Pengra  is  acting  manager  of  the  company. 

HILLSBORO,  ILL.— The  Southern  Illinois  Lt.  &  Pwr.  Co.,  of  HiUs- 
boro,  will  extend  its  transmission  lines  to  Greenville.  The  equipment 
will  include  two-panel  substation  switchboard  with  voltmeter,  wattmeter 
and  oil  switches,  one  50-kva,  16,500-volt  transformer,  320  30-ft.  white 
cedar  poles,  24  miles  No.  6  hard-drawn  copper  wire,  100  Westinghouse 
meters  and  30  tungsten  lamps  of  60  cp.     B.   H.  Walcher  is  secretary. 

JOLIET,  ILL.— The  installation  of  electrical  equipment  to  operate  the 
city  waterworks  pumping  station  is  said  to  be  favored  by  Mayor  Harvey 
Wood.     The  cost  of  equipping  the  same  is  estimated  at  $35,000. 

KEWANEE,  ILL.— Steps  have  been  taken  by  the  City  Council  to 
secure  an  engineer  to  make  an  estimate  of  the  cost  of  installing  a  municipal 
electric  plant  to  furnish  electricity  for  lighting  the  streets  and  for  com- 
mercial and  power  purposes.  E.  L.  Brown,  president  of  the  Galva  El.  Lt. 
Co.,  of  Galva,  it  is  reported,  is  contemplating  applying  for  a  franchise 
to  install  an  electrical  distributing  system  in  the  city.  Electricity  would 
be  supplied  from  the  plant  at  Galva. 

L.\  SALLE,  ILL. — The  City  Council  has  passed  an  ordinance  requir- 
ing all  wires  in  the  business  district  to  be  placed  underground. 

LA  SALLE,  ILL.— The  Marquette  Cement  Co.,  of  La  Salle,  con- 
templates the  installation  of  a  3000-kw  generator  and  engine  in  its  power 
plant. 

MATTOON,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon, 
has  filed  a  certificate  with  the  Secretary  of  State  showing  an  increase  in 
capital  slock  from  $6,000,000  to  $10,000,000.  The  company  is  .said  to  be 
working  out  a  scheme  for  merging  the  public  utilities  in  Central  Illinois. 
MORRISON,  ILL.— The  light  committee  of  the  City  Council  in  its 
report   advises   the   construction   of  a  municipal   electric-light   plant. 

MOUNT  VERNON.  ILL.— The  Citizens'  Gas,  El.  &  Htg.  Co.,  of 
Mount  Vernon,  is  seeking  an  extension  of  its  franchise  in  this  city  with 
a  view  of  extending  the  lighting  territory.     H.  E  Brandli  is  manager. 

NAPERVILLE,  ILL,— Improvements  are  now  being  made  to  the 
municipal  electric-Iiglit  and  water  plant,  involving  an  expenditure  of 
about  $30,000.     Oliver  W.   Strubler  is  city  controller. 

PEORIA,  ILL.— The  residents  of  Hamilton  Boulevard  from  Monroe 
Street  to  North  Street  have  notified  the  City  Council  that  they  will 
install  ornamental  lamps  if  the  city  will  maintain  them.  John  E.  King 
is   interested. 

SULLIVAN,  ILL, — The  City  Council  has  granted  permission  to  a  num- 
ber of  property  owners  to  install  ornamental  lamps  in  front  of  their 
property  and  has  announced  that  the  city  will  supply  electricity  for  all 
ornamental  lamps  erected  on  the  streets  by  individuals. 

MADISON,  WIS.— We  are  informed  that  the  city  of  Madison  does  not 
contemplate  the  installation  of  an  ornamental  street-lighting  system,  as 
reported  in  the  issue  of  Oct.  25.  The  merchants  on  one  street  have  been 
trying  to  make  arrangements  to  install  ornamental  street  lamps  on  that 
thoroughfare.     O.   S.   Norsman  is  city  clerk. 

RICHLAND  CENTER,  WIS.— The  Managers  of  the  municipal  elee- 
tric-light  plant  expect  to  erect  within  the  next  ten  months  an  engine 
room  to  provide  space  for  a  new  312-kva,  three-phase,  2300volt  generat- 
ing unit  (directly  connected),  which  will  be  purchased  within  the  next 
12  months.     R.  H.  Strang  is  superintendent. 

BEMIDJI,  MINN.— The  Beltrairai  El.  Lt.  &  Pwr.  Co.,  of  Bemidji, 
expects  to  purchase  within  the  next  four  months  two  car  loads  of  cedar 
poles. 

HUTCHINSON,  MINN. — Within  the  next  two  weeks  the  HutchinsoB 
Ltg.  &  Mfg.  Co.  will  complete  a  13,200-volt  transmission  line  to  Glencoe 
(17^3  miles  long),  together  with  substation  apparatus  and  synchronous 
condenser  at  Glencoe,  including  three  generator  switchboard  panels  and 
one  distribution  panel.  The  company  also  expects  to  purchase  wilhi« 
the  next  six  months  a  250-kva  generating  unit,  probably  turbine.  Thomas 
Pitts   is   manager. 

WINONA,  MINN, — hn  organization  has  been  formed  for  the  purpose 
of  making  arrangements  for  the  installation  and  maintenance  of  an  or- 
namental street-lighting  system  in  Winona.     B.  A.  Gernes  is  secretary. 

DES  MOINES,  I.^. — The  City  Council  is  considering  the  question 
of  establishing  a  municipal  electric-light  plant  at  the  market  house  for 
the  purpose  of  supplying  electricity  for  lighting  the  city  buildings,  most 
of    which    are    located    near    the    civic   center. 

INDEPENDENCE,  lA. — Bids  will  he  received  by  the  city  of  Inde- 
pendence until  Dec.  8  for  two  horizontal  tubular  boilers  of  150  hp  each. 
Specifications  may  be  seen  at  the  office  of  the  city  clerk.  George  D, 
Warren    is   superintendent    of   the   municipal   water   and   light   plants. 

ROCK  RAPIDS,  lA.— Steps  have  been  taken  by  the  Commercial  Club 
for    the   installation    of   electroliers    on    the   two    principal    streets;    also   to 
the   electric-light   and    telephone   poles   from    the   principal  streets 
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to  the  alleys.  The  new  lighting  system,  it  is  expected,  wilt  be  installed 
in  the  spring. 

PALMVKA,  MO. — The  Water  and  Light  Commission  expects  to  pur- 
chase by  Jan.  1.  1914.  200  watt-hour  meters.  Charles  S.  Petti  is  secre- 
tary of  the  Water  and   Ught  Commission. 

PIEDMONT,  MO.— Application  has  been  made  to  the  City  Council 
by  W.  E.  Bunyard,  of  Bonne  Tcrre,  for  a  20-year  franchise  to  con- 
struct   and    operate    an    elect ric-Iiglit    plant    in    Piedmont. 

ST.  LOUIS,  MO.— The  Electric  Co.  of  Missouri,  of  St.  Louis,  expects 
to  erect  within  the  next  eight  months  three  substations  and  about  SO 
miles  of  13,000-voIt  transmission  line;  also  to  purchase  material  for  dis- 
tribution system,  including  transformers,  '  poles,  transmission  towers, 
lightning  ai  rcsters,  underground  conduit,  distribution  cable,  wire,  meters, 
etc.  (about  $50,000).  and  to  jiurchase  200  incandescent  lamps,  lamp 
fixtures,  transformers,  etc.;  also  to  expend  within  the  next  12  months 
about  $5,000  for  electrical  appliances,  including  heating  and  cooking  ap- 
paratus, vacuum  cleaners,  washing  machines,  etc.  J.  E.  Hillmcyer  is 
engineer. 

WHITE.  S.  D.— The  White  El.  Lt.  &  Pwr.  Co.  is  planning  to  insUU 
an  electric-light  plant  here.  The  equipment  will  consist  of  one  20-hp 
and  one  30-hp  Muncie  crude  oil  engine  belted  to  a  20-kw  generator  and 
one  12-kw  generator  belted  to  the  I2hp  crude  oil  engine.  Electrical 
equipment  has  not  yet  been  ordered.  Hugh  Triplett.  of  While,  is 
engineer  in  charge,  George  M.  lilasdell  is  owner  and  manaKer,  and 
Ered    Miner   is   superintendent. 

YANKTON.  S.  D.— The  Yankton  Lt.,  Ht.  &  Pwr.  Co.  has  completed 
the  construction  of  a  new  power  station  and  has  installed  a  new  75-kw 
generator  directly  connected  to  an  American  Ball  engine,  and  a  new  six- 
panel  switchboard.  The  primary  voltage  was  changed  from  1100  lo  2300 
on  Oct.   12.     Robert  Ferris  is  secretary  and  treasurer. 

MEAD,  NEB. — The  installation  of  a  municipal  clcctric-light  plant 
in  Mead  is  under  consideration,  and  bonds  have  been  issued  for  it. 

OMAHA,  N'EB.— The  Omaha  &  Lincoln  Ry.  &•  Lt.  Co.,  of  Omaha, 
within  the  next  three  months  expects  to  purchase  material  for  dis- 
tribution system,  including  transformers,  transmission  towers,  distribu- 
tion cable,  wire,  meters,  for  about  20  miles  of  transmission  line;  also 
to  purchase  material  for  lighting  system,  including  tub  transformers, 
rectifiers,  arc  lamps,  incandescent  lamps,  posts,  etc.  Arthur  English 
is  agent. 

GREENSBURG,  KAN.— Bonds  to  the  amount  of  $30,000  have  been 
voted  for  the  installation  of  an  electric-light  plant  and  water-works 
system. 

PROTECTION,  KAN.— The  city  of  Protection  will  take  over  the  local 
electric-light  plant.  We  are  informed  that  no  improvements  are  con- 
templated.     11.    H.    Griffith    is   city    clerk. 

STOCKTON,  KAN.— Within  the  next  two  months  the  town  of  Stock- 
ton expects  to  purchase  one  pump  and  motor  (directly  connected),  having 
a  capacity  of  300  gal.  per  minute,  under  a  243-ft.  head.  Pump  to  be 
single-acting  capacity.      O.    M.    Goodrich    is   superintendent. 


Southern  States 

MOOUESVILLl-:.  N.  C— The  managers  of  the  municipal  clectric-lighl 
plant  expect  in  the  rear  future  lo  inslall  a  reRulator  for  lighting 
and  to  erect  a  three-phase  transmission  line  to  supply  electricity  for 
motors  only.     James  L.  Donald  is  superintendent, 

MOUNT  GILEAD,  N.  C— The  town  of  Mount  Gilcad  has  made 
arrangements  whereby  S.  J.  Smitherman  and  J.  C.  Hurley,  of  Troy, 
will  furnish  electricity  for  lighting  the  town  from  their  plant  on  Little 
River,    about    7    miles    from    Mount    Gilead. 

OLD  rORT.  N.  C— The  White  Coal  Pwr.  Co..  it  is  rcportel,  con- 
templates, the  construction  of  a  hydroelectric  plant  on  the  Catawba  River; 
also  a  water-works  system.  Daniel  W.  Adams,  301  Legal  Building,  Ashe- 
villc,    is    chief   engineer. 

SCOTLAND  NECK.  .\.  C— The  Electric  Light  Commission  expects 
to  erect  within  the  next  two  months  an  addition  to  power  house  (30  ft. 
by  60  ft.):  also  to  purchase  a  200-hp  boiler,  one  150-kw  to  200-kw.  three- 
phase,  60-cycle  generator,  with  auxiliaries,  and  one  250-hp  engine 
directly  connected  to  above  generator.     L.  R.  Mills,  Jr.,  is  superintendent. 

AMERICUS,  GA.— The  Amcn'cus  Gas  Sc  El.  Co.  expects  to  rebuild  and 
consolidate  its  transmission  lines  and  those  of  the  American  Power  Co. 
W.    M.   Case  is  general   manager. 

ATLANTA,  GA.— Bids  will  be  received  by  the  Commissioners  of 
Fulton  County,  Fulton  County  Court  House,  Atlanta,  Ga..  until  Dec.  20, 
for  furnishing  steel  filing  devices  and  equipment,  wood  furniture  and 
lighting  fixtures  with  lamps  for  installation.  Plans  and  specifications 
and  other  information  may  be  obtained  at  the  office  of  A.  Ten  Eyck 
Brown  and  Morgan  &  Dillon.  Forsyth  Building.  Atlanta.  Ga..  upon  a 
deposit  of"  $20  for  each  item.     II.   M.   Wood  is  clerk. 

GRIFFIN.  GA.— Within  the  next  two  or  three  months  the  Tnwaliga 
Falls  Pwr.  Co.  expects  to  purchase  one  1400-kw  generator,  one  1800-hp 
water  wheel,  a  water  wheel  governor  and  a  generator  switchboard  panel. 
Frank   Mayes  is  superintendent. 

VALDOSTA.  GA.— The  Valdosta  Ltg.  Co.  expects  to  erect  within  the 
next  two  months  several  miles  of  transmission  lines.  W.  G.  Eager  is 
vice-president. 
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JACKSCJN VILLI-.  FLA. —Bids  will  be  received  by  the  Board  of  Tru*. 
(eca  for  the  Waterworks  and  Improvement  Bonds,  city  of  Jacksonville. 
until  Dec.  4  for  furnishing  and  erecting  complete  the  necessary  piping 
pipe  covering  and  attachments  for  one  battery  of  boilers  in  the  new  power 
station.  Plans  and  specifications  arc  on  file  in  the  office  of  the  board  in 
Jacksonville  and  in  the  ofllicc  of  the  Scoficid  Engineering  Co.,  consuhtnf 
engineer,    Iliiladelphia,    Pa.      Frank    Richardson    is   chairman    of    board. 

KISSIMMEE,  FLA —We  arc  informed  that  nothing  definite  has  yei 
been  decided  in  regard  to  increasing  the  output  of  the  municipal  electric* 
light  plant.  The  city  may  enlarge  the  plant,  probably  next  summer.  J.  K. 
Gilbert  is  city  clerk. 

OVIEDO,  FLA.— The  installation  of 
factory  in  Oviedo  is  under  considerati 
reported   interested   in   the  project. 

GRENADA,  MISS. — The  manager  of  the  municipal  electric-light 
plant  expects  to  purchase  within  the  next  12  months  20  lamp  siandardi, 
carrying  five-lamp  clusters  for  street-lighting.  J.  W.  Lowry  is  super- 
intendent. 

HOT  SPRINGS,  ARK.— Plans  of  W.  M.  Kavanaugh,  president  of 
the  Little  Rock  Ry.  &  Lt.  Co.,  of  Little  Rock,  for  the  immediate  de- 
velopment of  the  water-power  of  the  Ouachita  River  near  Hot  Springi 
by  the  Garland  Pwr.  &  Development  Co.,  it  is  reported,  have  been 
approved  by  the  officials  of  the  American  Cities  Co.,  of  New  York. 
N.  Y..  which  controls  the  Little  Rock  Ry.  &  Lt.  Co.  and  Garland 
Pwr.  Co.  The  proposed  plant  will  furnish  electricity  to  operate  the 
sfreet-railway  lines  in  Little  Rock,  together  with  the  proposed  inter- 
urban  lines,  local  factories,  and  also  for  lamps  and  motors  in  Mem- 
phis,   Tenn. 

PRAIRIE  GROVE,  ARK.— An  improvement  district  has  been  formed 
and  a  petition  is  being  circulated  for  the  purpose  of  issuing  $50,000 
in  bonds  for  the  construction  of  a  municipal  electrtc-light  plant  and 
water-works  system.     Albert  C.   Moore,  of  Joplin,   Mo.,   is  engineer. 

AFT(JN.  OKLA— Within  the  next  six  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  a  motor-driven  air  com- 
pressor (with  a  capacity  of  pumping  500  gal.  per  minute);  also  to  pur- 
chase within  the  next  seven  months  lightning  arresters  for  2300-volt  cir- 
cuit, meters  and  other  line  material,  and  also  within  the  next  eight 
months  some  electrical  appliances.     W.  E.  Blackwell  is  superintendent, 

ELK  CITY,  OKLA.— The  city  of  Elk  City  is  planning  to  install 
a  water-works  system,  by  driving  four  deep  weels,  to  cost  about  $10.- 
000.  The  equipment  will  include  three  pumps  (capacity  of  60  gal. 
per  minute),  dynamo,  three  motors,  carload  of  vitrified  pipe  and  2500 
ft.  of  2-in.  pipe  to  carry  water  from  wells  to  filter  basin.  Carl  X^ 
Reid,   of   Elk  City,   is  engineer. 

LUBBOCK,  TEX.— The  City  Council  has  decided  to  insUlI  ornamenUl 
street  lamps  from  the  Santa  Fc  depot  to  the  Court  House  Square  and  up 
Broadway.  The  plans  call  for  36  single  100-cp  lamps  and  nine  clutter 
lamps. 
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BREMERTON,    WASH.— W.    D.    Peters,    of    Bremerton,    represcntins 
promoters,  has  submitted  a   proposal  to  the  City  Council  offering  to  }•'. 
a  light  and   power   plant,   to  cost   $288,000,   which   will  be   turned   ovt 
the   city  at    the   end   of   two   years.      Electricity   will   be   brought    fron^ 
outside  source.     Names  of  the  promoters  are  not  given. 

KIRKLAND.    WASH.— Patrick   Judge,    owner   of   a    power    siie    on   the  ' 
Tolt   River,   has   recently  transferred   his  holdings  to  a   New   York  syndi- 
cate,   which    has    organized    a    power    and    development    company,    which . 
contemplates   building   a   hydroelectric    plant   on   the    property.      Plans  for 
the  proposed  plant  have  been  prepared  by  ^f,  McLean,  of  Kirkland. 

LEBAM,  WA.SH.— A  franchise  has  been  granted  to  R.  L.  Fisher,  of  \ 
Raymond,  for  the  construction  of  an  electric-ltgbt  and  power  plant  for  a'i 
period  of  50  years.  It  is  understood  that  work  will  begin  on  con' 
struction    of  the    plant   at   once. 

NORTH    YAKIMA,    WASH.— Plans   have   been   submitted  to   the  dt^ 
Commissioners    by    George    Sawyer,    manager    of   the    Pacific    Pwr.    &    I 
Co.,   of  North  Yakima,   for  the  installation   of  a  cluster-lamp  lighting 
tern  on  Yakima  Avenue  from  Natchez  Avenue  to  Sixth  Avenue. 

SEATTLE,  WASH.— J.  D.  Ross,  superintendent  of  lighting,  rcprc 
senting  the  city  of  Seattle,  has  applied  to  the  Commissioners  of  Kings 
County  for  an  exclusive  franchise  to  erect  transmission  lines  over  thr 
highways   of    Kings   County    for   the   distribution    of   electricity. 

SEATTLE.  WASH.— The  utilities  committee  of  the  City  Council 
cently  introduced  an  ordinance  appropriating  $20,000  from  the  lig"' 
depreciation  fund  to  be  used  for  installing  heavier  electrical  apparato? 
at  the  substation  of  the  municipal  electric-light  plant  at  Seventh  .Avenue, 
and  Yeslcr  Way,  to  mtet  the  increasing  demand  for  service  in  that 
district, 

SEATTLE,  WASH.— Contracts  will  be  awarded  by  the  Light  Depart. 
ment  of  the  city  of  Seattle  about  Dec.  1  for  equipment  for  auxilitrv 
steam-power  plant,  to  be  located  at  the  foot  of  Nelson  Place  on  Lak( 
Union.  The  equipment  will  consist  of  boilers,  two,  four  or  six  units 
having  a  total  rating  of  2400  hp;  one  5000-kw  steam  turbine  and  one 
SOOO-kw   generator.     J.   D.    Ross  is   superintendent  of  lighting. 

SPOKANE.  WASH. — A  special  meeting  of  the  stockholders  of  th 
Washington    Wtr.    Pwr.    Co..    of    Spokane,    has    been    called    for    Dec 
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to  vote  on  the  proposal  to  increase  the  capital  stock  of  the  company 
by  $5,000,000.  The  proceeds  are  to  be  used  for  construction  work  at 
l.ong   Lake   and    other    extensions. 

HEPPNER,  ORE.— The  Heppner  Lt.  &  Wtr.  Co.  is  building  an  addi- 
tion to  its  power  plant  and  has  recently  purchased  two  125-hp  Babcock  & 
Wilcox  boilers,  one  14-in.  by  36.in.  Corliss  engine  and  one  lOOkw  and 
one  150-kw  generator;  also  all  auxiliary  and  switching  equipment  with 
the  exception  of  condenser  and  feed-water  heater.  The  company  e.xpects 
to  purchase  within  the  next  six  months  electrical  appliances  and  supplies, 
including  heating  and  cooking  apparatus,  vacuum  cleaners,  washing  ma- 
chines, etc.     ri.  \'.  (Jates  is  president. 

PAISLEY,  ORE.— .Vpplication  has  been  made  by  C.  K.  Potts  for  a 
franchise  to  construct  and  operate  an  electric-light  plant  on  the  Chewat- 
tean  River  above  Paisley  and  to  furnish  electricity  in  this  city. 

ALAMEDA,  C.^L. — Plans  are  being  prepared  by  A.  L.  .Mazuiette, 
architect,  Bacon  Building,  Oakland,  for  the  erection  of  a  group  of 
buildings  by  the  Alameda  Baths,  Swimming  &  Casino  Co.,  to  cost 
about  $2(10,000.  The  plans  provide  for  a  large  power  house,  steam- 
heating  system  and  pumping  plant,   casino  and  bath  houses. 

CLOVERDALE,  CAL.— The  California  Tel.  &  Lt.  Co.,  of  Clover- 
dale,  has  applied  to  the  State  Railroad  Commission  for  permission  to 
issue  $100,000  in  bonds  and  $50,000  in  capital  stock,  the  proceeds  to 
be  used  for  extensions  to  its  service.  The  company  proposes  to  extend 
its  lines  in  the  Ukiah,  Coyote  and  Potter  Valley  sections  to  supply 
electricity  for  irrigation  plants  and  for  lamps  and  motors;  also  to  fur- 
nish   a    telephone    service. 

HOLTVILLE,  CAL.— The  Holton  Pwr.  Co.,  it  is  reported,  has  made 
arrangements  with  one  of  the  large  coast  companies  to  erect  a  high- 
tension  transmission  line  to  the  Coachella  Valley  to  connect  with 
its  lines.  The  cost  of  the  new  line  is  estimated  at  $250,000;  other 
improvemfnts  are  contemplated  by  the  Ilolton  Pwr.  Co.,  which  will 
cost    as    much    more. 

LOS  ANGELES,  CAL. — The  South  Park  Improvement  Association 
bas  asked  the  City  Council  for  $2,500  for  the  installation  of  .i  per- 
manent   electrolier    lighting   system    in    South    Park. 

SAN  FRANCISCO,  CAL.— The  directors  of.  the  Ocean  Shore  R.K. 
Co.,  of  San  Francisco,  have  taken  formal  action  toward  chaneine  the 
motive  power  of  the  railroad  from  steam  to  electricity.  The  cost  of 
the   work    is   estimated   at   $150,000. 

BRIGHAM  CITY,  UTAH.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Jan.  2,  1914,  for  construction,  including  mechanical  equipment,  interior 
lighting  fixtures  and  approaches,  of  the  United  States  post  office  at 
Brigham  City.  Drawings  and  specifications  may  be  obtained  from  the 
custodian  of  site,  at  Brigham  City,  or  from  the  above  office.  O.  Wenderoth 
is  supervising  architect. 

SALT  LAKE  CITY,  UTAH.— Application  has  been  made  to  the  City 
Commission  by  Robert  S.  Campbell  for  a  franchise  to  construct  and 
operate  a  central  heating,  lighting  and  power  plant  to  furnish  heat  and 
electricity  to  a  large  section  of  the  city.  Mr.  Campbell  also  asks  per- 
mission to  lay  underground  conduits,  pipes  and  erect  poles  to  distribute 
electricity  for  lamps,  heat  and  motors  to  all  the  territory  between 
Second  East  and  Third  West  and  Fifth  South  and  Second  North 
Streets. 

BUTTE,  MONT.— The  City  Council  has  authorized  Mayor  Duncan 
to  sign  a  contract  with  the  Montana  Pwr.  Co.,  of  Butte,  for  the 
installation  of  a  new  ornamental  street-lighting  system.  The  contract 
is  for  a  period  of  seven  years  and  calls  for  the  installation  of  306 
lamps. 

ALAMOGORDO,  N.  M.— Within  the  next  three  months  the  Ala- 
mogordo  Lt.  &  Pwr.  Co.  expects  to  purchase  a  120-hp  oil  engine  and 
an  80-kw.,  60.cycle,  2300-volt  generator  complete:  also  within  the  next 
six    months    to    purchase    50    meters. 


Canada 

NEEPAWA,  iL-\N. — The  town  of  Neepawa  is  contemplating  the  pur- 
chase of  two  150-hp  boilers,  one  150-kw,  three-phase  generator  and 
switchboard  within  the  next  six  months;  also  the  erection  of  a  smoke- 
stack 48  in.  by  84  ft.  The  proposed  improvements  depend  upon  the 
vote  of  the  taxpayers.     J.  W.   Bradley  is  secretary  and  treasurer. 

FORT  WILLIAM,  ONT.— The  Kaministiquia  Pwr.  Co.,  of  Fort  Will- 
iam, expects  to  install  within  the  next  ten  months  an  additional  12,000-hp 
turbo-generator  set,  with  necessary  switching  apparatus;  19  miles  of  No. 
00  transmission  line  and  25.000-volt  transformer  banks  at  each  end  ol 
the  line.  Equipment  for  above  has  already  been  purchased.  P.  R. 
Barrow  is  superintendent. 

HAMILTON,  ONT.— The  Dominion  Pwr.  &  Transmission  Co.  is  con. 
templating  the  erection  of  -a  steam-power  plant  in  Hamilton,  the  initial 
installation  to  consist  of  two  units  of  10,000  hp  each,  with  provision  for 
the  installation  of  two  additional  units  with  the  same  rating.  While 
tentative  plans  have  been  prepared,  it  has  not  yet  been  decided  when 
the   work    will    be   undertaken. 

SUDBURY,  ONT.— Within  the  next  six  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  100  wattnieters.  R.  H. 
Martindale    is    superintendent. 

.MONTCAI.MVILLE,  QUE.— The  City  Council  is  considering  the  in- 
stallation   of    an    ornamental    street-lighting    system. 

OUTLOOK,  SASK.— The  by-law  authorizing  an  expenditure  of  $10,500 
for   extensions   to   the    electric-lighting    system    has   been 


New  Incorporations 

WILMINGTON,  DEL.— The  Castle  Lt.  Co.  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $50,000.  The  incorporators  are:  G. 
L.  Townsend,  Jr.,  of  Middletown;  C.  F.  Curley  and  A.  M.  Haley,  ot 
Wilmington. 

FORT  MEADE,  FLA.— The  Southern  Ice  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $50,000  to  construct  an  ice  and  electric- 
light   plant. 

.\.MERICUS,  GA.— The  Public  Utilities  Co.  has  been  incorporated  with 
a  capital  stock  of  $300,000  by  Louis  F.  Doyle,  William  C.  Potter  and 
Thomas  J.  Brown,  all  of  New  York,  N.  Y.  The  company  proposes  to 
•operate    electric-light,   power   plant   and   gas   works. 

MOUNT  CAKMEL.  ILL.— The  Mount  Carmel  Public  Utility  &  Service 
Co.  has  been  incorporated  by  J.  E.  Robinson,  J.  M.  Mitchell  and  G.  A. 
Well.  The  company  is  capitalized  at  $300,000  and  proposes  to  operate 
water,   light,   heat  and  power  plants. 

PORTL.^ND,  M.MNE. — Articles  of  incorporation  have  been  filed  for 
the  Northwest  Company  with  a  capital  stock  of  $200,000  to  buy  and 
develop  water-power,  mines,  steam,  gas  and  electric  roads,  steamships, 
etc.  The  directors  are:  Albert  T.  Jones,  president;  T.  L.  Croteau,  treas- 
urer; Albert  A.  Richards,  B.  M.  Mazwell,  A.  B.  Farnham,  Clarence  C. 
Trott   and   J.    P.    O'Donnell,    all   of   Portland. 

LISBON,  N.  D.— The  Lisbon  El.  &  Pwr.  Co.  has  been  incorporated  with 
a  capital  stock  of  $30,000  by   Frank   B.  Thompson  and  others. 

ERWIN,  TENN.— The  Erwin  El.  Lt.  &  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $15,000  by  T.  Fred  Johnson,  T.  H.  Morris  and 
others.  The  company  proposes  to  install  and  operate  an  electric-light 
plant. 

WACO,  TEX.— The  City  El.  Co.  has  been  chartered  with  a  capital 
stock  of  $10,000  by  William  Hodges,  C.  J.  Hodges  and  J.  E.  Kuykendall. 

WILD  ROSE.  WIS.— The  Wild  Rose  El.  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  J.  A.  Peterson.  F.  V. 
Johnson    and    others. 
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UNITED  ST.ATES  PATENTS  ISSUED  NOV.   18,   1913. 
[Prepared  by  Robert   Starr  Allyn,    16  Exchange   Place,    New    York.] 

1,078,081.  TYPEWRITER;  G.  B.  Baker,  Duluth,  Minn.  App.  filed  Oct. 
3.  1912.  Has  hollow-type  wheel  containing  the  rotor  of  a  small  electric 
motor. 

1,078,233.  INTERRUPTER  FOR  IGNITION  DYNAMOS;  H.  H.  Wixon, 
Chicago,  III.  App.  filed  March  4,  1910.  The  primary  circuit  is  in- 
terrupted first  by  one  pair  of  contacts  and  then  by  another  pair  so  as 
to  distribute  the  injurious  sparking  elTect. 

1,078577.  TELEPHONE  BRACKET;  F.  Fox,  New  York,  N.  Y.  App. 
filed  July  1,  1909.  Parallel  supporting  arms  in  frictional  engagement 
with  each  other. 

1.078.619.  ELECTRIC  FURNACE;  A.  E.  Greene,  Chicago,  III.  App. 
filed  Jan.  23,  1911.  .Solid-metal  resistor  forms  the  secondary,  and  the 
primary   winding  in  inductive  relation  thereto  also   forms  a  resistor. 

1.078.620.  PRINTING-TELEGRAPH  RECEIVER:  G.  S.  Hiltz,  New 
York,  N.  Y.  App.  filed  .March  21,  1912.  "One-wire"  machine  re- 
quiring only  one  transmission  circuit. 


1.078,622.  SYSTEM  OF  CONTROL;  II.  D.  James.  Pittsburgh,  Pa. 
App.  filed  Sept.  19.  1910.  For  automatically  removing  resistance  from 
the  secondary  of  an  alternating-current  induction  motor. 

1.078.626.  ELECTRICALLY  OPERATED  DUPLIC.\TE  TYPEWRIT- 
ING MACHINE;  B.  Kellev,  Syracuse,  N.  Y.  App.  filed  Jan.  7,  1910. 
Combination  of  system  of  transmitter  keys,  a  relatively  smaller  num- 
ber of  circuit  closers  selectively  operated  thereby,  and  a  smaller 
number  of  line  circuits. 

1.078.627.  MUSICAL  INSTRUMENT;  J.  F.  Kelly,  Pittsfield,  Mass. 
App.  filed  April  29,  1911.  Plates  of  magnetic  substances  are  vibrated 
by  the  periodic  attraction  of  electromagnetic  devices  to  produce 
musical  sounds. 

1.078.629.  MERCURY-VAPOR  RECTIFIER;  J.  W.  Lewis,  Wilkinsburg, 
Pa.  .^pp.  filed  Oct.  18,  1909.  The  mercury  which  is  vaporized  is 
confined  to  a  small  compartment  or  chamber  within  the  rectifier  bulb. 

1.078.630.  LOCOMOTIVE;  M.  Mahoney,  WilkinsburR,  Pa.  App.  filed 
Marcli  20.  1911.  Two  four-wheel  motor-equipped  trucks  and  two 
independent  radius  bars  interposed  between  the  trucks  and  pro- 
vided with  yielding  connections  to  obviate  bumping  strains. 
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1,078.631.  RAILWAY  LUIOMOTIVE;  .M.  Malioncy.  Wilkinsburg.  I'a. 
App.  filed  March  20.  1'>11.  Radius  bar  pivoted  between  the  main 
truck  and  the  four-wheel  end  truck  and  provided  with  means  (or  re- 
lieving it  of  longitudinal  compression  strains. 

1.078,633.  IN.SULATOR;  J.  K.  Mateer.  Wilkinshurg.  Pa.  App.  filed 
Aug.  8,  1908.  For  high  voltage  leads;  scries  of  ovcrlianging  insulat- 
ing skirts  with  an  overhan^ring  metal  cap  at  the  top. 

1.078,639.  WORK-TAni,E  FOR  ELECTRIC  WEL13ING  MACHINES; 
K.  C.  Pierce.  Cincinnati.  Ohio.  App.  filed  Dec.  13,  1912.  Vertically 
and  swingingly  adjustable  supporting  table. 

1.078,641.  MERCURV-VAPOR  APPARATUS:  J.  C.  Pole,  New  York, 
N.  V.  App.  filed  Feb.  I,  1912.  Conical  valve  prevents  shock  to  the 
fragile  containing  vessel  due  to  the  shifting  of  the  position  of  the 
fluid  in  the  vessel. 

1.078.643.  TROLLEY  WHEEL;  J.  S.  Randolph,  Glencoe,  Ohio.  App. 
filed  Jan.  16.  1913.  Manually  rclcasable  pivoted  jaw  carried  by  the 
trolley   harp  and   overhanging  the  trolley  wire. 

1,078.647.  ANCHOR  STRUCTURE  FOR  OVERHEAD  LINES;  T. 
Varney.  Pittsburgh,  Pa.  App.  filed  Oct.  13.  1909.  For  holding  the 
terminal  of  the  messenger  wire  which  supports  the  trolley  wire  under 
very  heavy  tension  and  electrically  insulated. 

1.078.653.  SHIP'S  TELEGRAPH:  F,  W.  Wood,  New  York,  N.  Y.  App. 
filed  June  30,  1910.  A  synchronous  motor  moves  a  semaphore  m 
direct  accordance  with  the  movement  of  the  wheel  or  helm,  thereby 
to  signal  the  ship's  course  to  another  ship. 

1.078.654.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION:  J.  L.  Wood 
bridge,  Philadelphia,  Pa.  App.  filed  Sept.  29,  1911.  An  electrolytic 
valve  prevents  current  from  flowing  into  the  battery  from  the 
circuit,  hut  upon  an  abnormal  reduction  of  the  circuit  voltage  permiti 
the  battery  to  discharge  into  the  circuit. 

1.078.656.  LAMINATED  CONTACT  BRUSH :  C.  Ambruster,  Roslyn, 
Pa.  App.  filed  March  7,  1912.  Laminations  having  projecting  por- 
tions free   for  deflection  and   provided  with   beveled  ends. 

1,078,675.  ELECTRICAL  WELDING  APPARATUS:  J.  A.  Heany, 
Washington,  D.  C.  App.  filed  July  28,  1913.  A  timing  device  actu- 
ated by  the  impact  of  the  welding  arms  regulates  the  duration  of  the 
welding  current. 

1.078.685.  TELEPHONE-EXCHANGE  TRUNKING  SYSTEM:  A.  E. 
Keith.  Hinsdale,  111.  App.  filed  Inly  21,  1908.  Automatic  selection 
of  idle  trunks  in  a  telephone  exchange  system. 

1.078.690.  AUTOMATIC  TELEPHONE  SYSTEM:  F.  Newforth.  Jr., 
Chicago,  111.  App.  filed  Jan.  17,  1912.  Automatic  selecting  and  con- 
necting switches  establish  the  connection  between  the  calling  and 
a   called   subscriber's   line. 

1,078,693.  LOCK  ATTACHMENT  FOR  SNAP  SWITCHES;  C.  D. 
Piatt,  Bridgeport.  Conn.  ,\pp.  filed  Feb.  12,  1913.  A  projecting 
center  on  the  switch  spindle  assists  in  guiding  the  projections  on  the 
operating  key  into  the  seats  provided  therefor. 

1.078.711.  SYSTEM  OF  ELECTRICAL  TRANSMISSION;  J.  B.  White- 
head, Baltimore,  Md.  App.  filed  Sept.  15.  1910.  Each  leg  of  the 
circuit  is  made  up  of  a  plurality  of  separated  equipotential  conductor 
strands  mounted   symmetrically  about  a  longitudinal   axis. 

1,078.721.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  G.  Crosby, 
New  York  N.  Y.  App.  filed  Oct.  8,  1908.  Maintains  a  substantially* 
constant  cnarging  current  during  all  periods  of  battery  charging  and 
materially  cuts  down  the  charging  current  when  battery  has  reached 
a  proper  state   of  charge. 

1,078.746.  AMPLIFYING  CASE  FOR  MICROTELEPHONES:  W.  B. 
Oliver,  ColIinKswood.  N.  J.  App.  filed  Sept.  30,  1910.  Portable  case 
containing  all  the  elements  of  a  microtelephone  and  including  also 
an  amplifying  cliamber. 

1.078.762.  TROLLEY-Pfn  E  SUPPORT:  J.  M.  Anderson,  Boston.  Mass. 
App.  filed  June  21,  1909.  Aims  to  provide  uniform  upward  pressure 
ana  to  cushion  the  trolley  pole  in  case  the  wheel  leaves  the  wire. 

1.078.763.  ELECTRICAL  CONNECTION:  J.  M.  Anderson,  Boston. 
Mass.  App.  filed  March  23,  1912.  Hich  amperage  plug  connection 
for  use  on   storage  battery  charging  circuits  and  the  like. 

1,078.766.  SPRING  TERMINAL  CLIP:  C.  Barr,  Chicago,  111.  App. 
filed  .April  5.  1913.  Spaced  spring  arms  having  wire-receiving  recesses 
adapted   to   register   when   the   arms   are  pinched   together. 

1,078,772-  CALL-RFGISTER:  H.  P.  Clausen  and  W.  T.  Curtis,  Chicago. 
III.  App.  filed  March  1.5.  1910.  Registering  mechanism  is  operated 
maitually  by  the  subscriber,  central  being  notified  by  a  signaling 
device  associated  with  the  register  that  the  register  has  been  moved 
one  step. 

1.078.782.  ELECTRICAL  GUN-FIRING  MECflANISM:  I.  F.  Garindez. 
Btienos  Aires,  Argentina.  App.  filed  Dec.  7,  1912.  Recoil  of  the  gun 
winds  up  a  spring  motor  which  drives  a  generator  for  furnishing  the 
firing  current. 

1.078.785.  AUTOMATIC  RHEOSTAT:  H.  M.  Grossman  and  J.  Wynn. 
Jr.,  Canton,  Ohio.  .App.  filed  March  25,  1912.  Pressure  produced 
by  a  motor-driven  fan  or  pump  shifts  a  mercurv  column  to  cut  in 
or  out  resistance 

1.078.787.  MEDICAL  ELECTRIC-CLTRRENT  REGULATOR:  A.  J. 
Hoenes.  Murray,  Utah.  App.  filed  Oct.  21,  1912.  Moistened  sponge 
within  a  glass  tube  forms  the  resistance  element  and  the  sponge  is 
compressed  more  or  less  to  vary  the  current  flow. 

1.078.788.  GALVANIC  CELL;  M.  L.  Kaplan,  Brooklyn.  N.  Y.  App. 
filed  June  2.  1913.  Of  the  Leclanche  type,  containing  as  a  depolar- 
ising agent  dihydrated  manganese  peroxide  in  fine  dense  powder  of 
grayish    blue    color. 

1,078.813.  LAMP  SOCKET;  C.  A.  Vetter.  Pittsburgh.  Pa.  Anp. 
filed  Sept.  24.  1912.  "Kevless"  socket  in  which  current  is  controlled 
by  rotating  the  lamp,  holding  base  within  its  socket. 

1,078.815.  LIMIT  SWITCH;  H.  J.  Wiepand,  Milwaukee,  Wis.  App. 
filed  Aug.  27,  1908.  Provides  means  for  shifting  the  switch  quickly 
when  once  it  is  operated  by  the  slowly  moving  operating  member. 

i.078.843.  PROTECTEDCABLE-TERMINAL  BOX  FOR  TELEPHONE 
SYSTEMS;  T.  B.  Farmer.  Baltimore.  Md.  App.  filed  Nov.  22,  1909. 
Has  inclosed  fuse  links  fitting  in  slots  formed  in  a  carbon  ground 
strip. 

1.078.859.  MERCURY-VAPOR  APPARATUS;  F.  G.  Keyes.  Boston. 
Mass.  App.  filed  Feb.  11.  1913.  A  funnel-shaped  diaphragm  serves 
to  maintain  the  normal  quantity  of  electrode  material  at  the  electrode. 

1.078.863.  AUTOMATIC  SYNCHRONIZER;  R.  C.  Leake.  Ijkel.and, 
N.  Y.  App.  filed  .Aug.  10.  1908.  .Automatically  closes  switch  to 
throw  the  machines  into  circuit  at  about  the  instant  when  the  voltage 
values  and  the  alternations  are  approximately  the  same. 

1.078.877.  DYNAMO-ELECTRIC  M.ACHINE;  H.  H.  Ralston,  Norwood. 
Ohio.  App.  filed  March  1,  1905.  Puts  spacing  blocks  of  insulating 
material  between  the  commutator  leads  intermediate  to  their  ends. 


1.078,899.     SELECTIVE    TELEGRAPH    SYSTEM;    E.    A.    Burlingamr 

Boston,  Mass.     App.  filed  Jan.  6,  1910.     Includes  means  for  pruducinn 

currents   of   diHerent   polarity   and   strength, 
1,078.913.      ARC  LAMP;   R.   Fleming  and  C.   A.   B.   Halvorson,  Jr.,   Lyon, 

Mass.     App.    filed   March   6,    1905.      Produces  a  down  draft  past  the 

arcing  end   of  the   upper  electrode. 
1,078,922.      LI(;iITNING    ARRESTER;    J.    O.    Holton     Springfield,    Mo. 

.\pp.   filed  July  30.    1912.     Arrester  member*  spaced  apart  and  having 

upwardly  converging   walls. 
1,078,971.     AUTOMATIC  WEIGHING  MACHINE:   E.  G.  Thomas.  Bos 

ton,   -Mass.      .\pp.   filed    .\ug.   28.    1897.      Has   power  driven   mechanism 

for   opening   the  valve   which   controls  the  delivery  of  material   to  the 
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1.078.978.     SIGNAL  APPARATUS;  C.  Williamson,  San  Francisco, 

App.    filed    Oct.    5,    1912.      By   which    passenger,    upon    boarding   car, 
may  signal  the  motonnan     the  street  or  station  at  which  he  wishes  to 

1.078.984.  SIGNALING  MECHANISM;  C.  E.  Beach,  Binghamton.  N.  V. 
App.  filed  June  4,  1912.  Signal  formulating  and  controlling  mechaa. 
ism   for  fire-alarm   boxes,  etc. 

1.078.985.  SIGNALING  SYSTE.M;  C.  E.  BEACH,  Binghamton.  N.  Y. 
App.  filed  May  6,  1912.  Causes  sounding  of  all  the  local  fire  alarm 
devices  and  the  general  or  fire  brigade  alarm  devices. 

1,079.008.  DYNAMO-ELECTRIC  GENERATOR;  G.  and  L.  Inrig.  Lon- 
don, Eng.  .App.  filed  July  20,  1912.  For  charging  batteries,  etc.;  break! 
the  circuit  of  the  dynamo  when  the  speed  falla  below  or  rises  above 
certain  predetermined  speeds. 

1,079.010.  SAMPLER-OPERATING  DEVICE:  L.  E.  Jones,  Anaconda. 
Mont.  App.  filed  April  29.  1912.  The  cutter  of  the  sample  is  auto, 
matically    reciprocated    across    the    path    of    the    stream    of    material. 

1.079.013.  ELECTRIC  CIRCUIT  CONTROLLING  APPARATUS  FOR 
TRAIN  LIGHTING  AND  SIMILAR  SYSTEMS:  E.  H.  M.  Ungler 
nd   E.   W.    Price,   Aston,   Birmingham,    England.      App.   filed  Jul^   25. 
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W.  Price,  Aston.  Birmingham  England.  App.  filed 
1911.  Master  switch  for  producing  'no-light."  "half-light" 
light"  effects. 

1,079.018.  FUSE  AND  FUSE  CARRIER:  T.  E.  Murray.  New  York. 
N.  Y.  App.  filed  April  30.  1913.  Fuse  is  looped  over  separated  con. 
ducting  plates  mounted  on  a  wedge-shaped  insulating  carrier- 

1.079.028.  ELECTRIC-LAMP  SOCKET;  M.  Schwartz,  Chicago.  Ill 
App.  filed  Jan.  31,  1912.  Permutation  lock  for  securing  the  lamp  io 
the   socket. 

1.079,059.  TROLLEY  COLLECTOR  SHOE;  W.  H.  Miller,  Emaus,  Pa. 
App.  filed  July  3,  1913.  Shank  mounted  on  the  oustanding  arm  of  the 
supporting  structure,  notched  at  one  end  to  fit  the  socket  and  carrying 
a    transverse    shoe   at    its    opposite    end. 

1,079,066.  ELECTRIC  SOLDERING  IRON;  M.  H.  Rice.  New  Rochelle. 
N.  Y.  App.  filed  May  I,  1913.  The  soldering  tip  secures  and  locales 
the    heating    unit    in    the   containing    casing. 

1.079.073.  ELECTRIC-WELDING  MACHINE;  J.  C.  Swanson.  C.  A. 
Linden  and  C.  A.  Carlson.  Jamestown.  N.  Y.  App.  filed  Feb.  10, 
1913.     Has  hollow-wheel  electrodes. 

1.070.079.  PROCESS  FOR  THE  PREPARATION  OF  METALLIC 
MAGNESIUM;  R.  W.  Wallace  and  E.  Wassmer,  London.  Eng.  App. 
filed  Aug.  18.  1913.  Electrolyzes  a  mixture  of  chloride  and  sulphide 
of  magnesium   in  an   electrolytic  bath. 

1,079.088.  FLASH  LIGHT;  F.  Wysocki.  Chicago.  III.  App.  filed  May  I. 
1913.     Located  in  the  handle  of  a  cane  or  the  like. 

1.079.116.  ELEC-TROMECHANICAL  WARP  STOP  MOTION  FOR 
LOOMS:  J.  F.  Dustin.  Fulton.  N.  Y.  App.  filed  Feb.  2,  1911.  Cir- 
cuit rendered  operative  to  stop  loom  by  a  released  detector  heddle  ii 
a  harness  when  the  latter  is  down. 

1.079.130.  TERMINAL  CONNECTOR  FOR  CONCENTRIC  CON- 
DUCTOR CABLES:  F.  Kratz  and  R.  Wagner.  Stuttgart.  Germany. 
.App.  filed  May  1.  1913.  Pressure-applying  device  forces  the  con- 
ductors into  intimate  connection  with  appropriate  abutments 

1.079.156.  TELEPHONE  EXCHANGE  SYSTEM;  W.  Aitken.  Liver- 
pool. Eng.  .App.  filed  June  25.  1913.  Substation  meter  can  be  set  U 
limit  automatically  the  number  of  calls  which  can  be  made  to  a  pre- 
determined  number. 

1,079.161.  PRINTING  PRESS;  J.  Bucher,  Kansas  City,  Mo.  App.  filed 
April  25,  1912.  Heater  for  the  rotary  ink  plate  of  a  press  for  use 
in  cold   weather. 

1,079.185.  ELECTRIC  WATER  HEATER;  J.  Polak.  New  York.  N.  Y. 
-App.  filed  Feb.  1,  1913.  Concentric  heating  elements  with  water 
spaces   between. 

1079,213.     ELECTRIC  REGULATOR   FOR   INCUBATORS:  C.  C.  Car- 
ter,  Chapin.    III.      App.   filed   Dec.    10.    1912.     Controls  circulation  of 
outside   air   to   the   incubator  according   to   temperature   within   the 
cubator. 

1.079,225.  ELECTRIC  HE.ATER;  W.  Dubilier.  New  York.  N.  Y.  Apm 
filed  Dec.  19,  1912.  Fastening  devices  which  hold  the  sectional  frame- 
work together  also  serve  to  secure  the  heat-radiating  element 
place   in    the    .'ramework. 

1,079.229.  ELECTRICALLY  CONTROLLED  INDICATOR;  W.  L.  Fiu- 
gcrald.  Philadelphia.  Pa.  App.  filed  Sept.  19.  1911.  For  indicatint 
rise  and   fall   of  a  fluid. 

1,079,233.  ELECTRICAL  SWITCH:  W.  J.  Gagnon,  Bridgeport,  Cono. 
App.  filed  July  21,  1909.  Push-button  pendent  switch  with  a  tingle 
push-button. 

1,079.235.  ATTACHMENT  PLUG;  G.  W.  Goodridge,  Bridgeport,  Conn. 
App.  filed  Jan.  23,  1913.  Screw-shell  type;  wires  passed  through  hol- 
low   rivets   which    secure   the   terminals   to   the   insulating   body. 

1,079,239.  INSULATOR:  J.  R.  Harris,  Crafton.  Pa.  App.  filed  Det 
16,  1912.  Two-part  insulator  whose  parts  are  held  together  loosel) 
by  a  tube  through  which  the  securing  nail  or  screw  is  passed. 

1.079,250.  VAPOR  ELECTRIC  DEVICE;  F.  W.  Lyie,  Saugus,  Maatj 
App.  filed  June  18,  1910.  Has  a  refractory  cap  over  the  vaporixabk 
cathode. 

1.079.259.      SYSTEM    OF   TRANSMISSION:    H.    Nehlsen.    Berlin.   Ge» 
many.      .App.    filed    March    20.    1911.      Includes  a   flywheel   motor   g 
erator    set. 
1.079.271.      PUSH-BUTTON    SWITCH;    J.    H.    Smedley.    Narberth.    ! 
App.    filed    March    26.    1913.      Combines  a   signal   lamp    with    a   do 
bell  push  button. 

1.079,276.  ELECTRIC  MASSAGE  APPAR.ATUS:  J.  Thorell.  PorUa 
Ore.  App.  filed  Jan.  23.  1913.  Heel  plate  of  the  operator  ma 
contact  with  floor-pad  terminal. 
1.079.309.  SIGNAL  BOX;  C.  E.  Beach  and  H.  W.  Doughty.  Bingbas 
ton.  N.  Y.  App.  filed  May  25.  1911.  Non-interference  signal  boi 
for   fire-alarm   systems. 
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Reformation  in 
Patent  Procedure 


Reference  has  already  been  made  in 
our  columns  to  the  Kahn  act,  passed 
for  the  protection  of  foreign  e.xhibit- 
ors  at  the  Panama-Pacific  International  Exposition,  notably 
on  page  825,  Oct.  25,  and  page  1131,  Nov.  29.  The  subject 
is  discussed  in  a  characteristically  convincing  manner  by 
Dr.  L.  H.  Baekeland  on  page  1146  of  this  issue.  The  Kahn 
act  referred  to,  which  represents  the  result,  on  the  part  of 
persons  unqualified  for  the  formulation  of  such  an  act,  of 
an  honest  attempt  to  protect  exhibitors  for  a  limited  period, 
has  produced  much  confusion  and  dissatisfaction  by  its 
interference  with  our  existing  patent  laws,  unsatisfactory 
as  they  are  admitted  to  be.  Dr.  Baekeland  urges  the  forma- 
tion of  a  non-political  commission  of  men  familiar  with  the 
practical  working  and  shortcomings  of  our  patent  system 
to  investigate  the  patent  situation  and  make  recommenda- 
tions for  a  proper  revision  of  our  patent  laws  and  Patent 
Office  procedure.  Such  a  commission,  which  has  already 
been  proposed  by  the  Inventors'  Guild,  as  noted  in  our  issue 
dated  Aug.  9,  1913,  would  go  far  toward  preventing  the 
formulation  of  legislation  of  the  Kahn  act  type. 


The  Problem  of 
the  Small  Plant 


The  somewhat  detailed  account  of  a 
small  central  station  in  Windsor,  Vt., 
to  be  found  elsewhere  in  our  columns  is 
particularly  instructive  as  representing  conditions  totally 
ditTerent  from  those  existing  in  ordinary  central-station 
practice  and  yet  typical  of  many  electrical  developments 
which  are  of  large  service  to  the  community.  A  little 
town  with  a  few  small  industries  and  a  population  of  a 
progressive  turn  of  mind  is  by  no  means  to  be  despised  as 
a  market  for  electricity.  A  plant  in  such  a  place  cannot 
be  "floated"  with  any  advantage  to  the  promoters,  but  it 
neverthless  may  be  made  a  paying  investment,  as  this  one 
seems  to  have  been,  through  persistent  effort  and  economical 
administration.  The  main  energy-supply  equipment  com- 
prises a  pair  of  hydroelectric  Stations,  both  small,  yet  for 
most  of  the  year  quite  adequate  for  the  work  of  the  sys- 
tem. One  of  them  has  only  a  single  75-kw  generator  on  a 
single  wheel,  the  other  operates  a  150-kw  and  a  40-kw 
generator.  There  is  little  water  storage,  yet  from  October 
to  May  the  larger  of  the  two  plants  does  most  of  the  work 
of  distribution  while  the  smaller  is  devoted  to  furnishing 
energy  for  running  a  sawmill.  When  the  low-water  season 
begins  in  May  the  two  plants  are  operated  in  multiple 
through  the  evening  and  the  late  night  load  is  then  taken  by 
the  larger.  Finally,  when  water  grows  scarce  at  midsummer 
there  is  not  enough  for  a  considerable  period  to  justify 
running  the  wheels,  and  energy  for  daytime  load  is  then 
purcha.sed  from  a  manufacturing  plant  to  which  secondary 


service  is  furnished  for  its  advantage  through  the  winter 
months  when  water  is  abundant.  The  night  load  is  then 
carried  by  the  steam  auxiliary.  Nearly  all  the  water  avail- 
able in  the  stream  is  thus  utilized  and  the  period  of  run- 
ning by  steam  is  brief.  The  plants  being  near  together 
and  operated  in  a  systematic  manner,  the  force  is  small, 
consisting  of  only  six  men,  including  the  superintendent, 
and  at  least  one  of  these  is  only  a  temporary  employee. 
The  nature  of  the  load  is  somewhat  interesting.  Besides 
the  town  lighting  and  pumping  for  the  water-works,  there 
IS  a  considerable  amount  of  miscellaneous  motor  service 
and  plenty  of  lighting  to  be  done.  The  gross  receipts 
from  this  little  community  of  2500  inhabitants  rise  to  $5.60 
per  capita,  although  the  total  number  of  consumers  is 
only  about  300.  And  withal  the  rates  are  not  high,  the 
base  price  for  lighting  being  15  cents  per  kw-hr.  and  for 
motor  service  just  half  that  amount,  with  liberal  discounts. 
The  whole  plant  is  an  example  of  intelligent  development 
of  a  small  field  to  the  great  advantage  of  the  community 
and  on  a  basis  that  has  now  become  a  paying  one.  A 
plant  under  similar  conditions,  but  with  the  advantage  of 
being  erected  as  a  whole  simultaneously,  instead  of  being 
developed  from  one  which  had  eked  out  a  precarious 
existence  for  a  number  of  years  previously,  could  probably 
turn  out  energy  more  economically,  but  it  could  scarcely 
be  able  in  so  small  a  place  to  secure  a  materially  larger  vol- 
ume of  business.  There  are  scores,  or  even  hundreds,  of 
little  places  with  available  small  water-powers  which  might 
well  profit  by  the  example  of  Windsor.  Such  enterprises 
intelligently  administered  can  be  made  good  investments  on 
a  small  scale  and  deserve  far  more  attention  than  they  have 
yet  received. 

Central-Station  1"  his  letter  on  page   1167   Mr.   L.   H. 

Rate-Making  Conklin   says   that    it    is   surprising   to 

find  how  frequently  the  different  rate 
schemes  of  the  principal  companies,  though  they  are  wide 
apart  in  detail,  result  in  approximately  the  same  net  rate. 
This,  of  course,  is  a  very  general  statement  and  should  not 
be  taken  as  an  indication  of  a  belief  that  the  average  rate 
of  central  stations  in  different  communities  is  the  same. 
It  is  to  be  taken,  rather,  as  a  support  of  the  equity  and 
reasonableness  of  the  theory  of  the  variable-rate  system 
used  by  central  stations  and  a  plea  for  the  uniform  ex- 
pression of  such  rates.  If  electrical  supply  undertakings 
are  to  be  successful,  there  must  be  a  certain  rough  ap- 
proximation in  their  average  rates  for  energy  as  well  as  in 
their  average  cost,  and  the  proportion  of  one  to  the  other 
must  be  such  as  to  leave  a  fair  profit.  The  co.st  of  fur- 
nishing service  to  a  class  of  consumers  in  one  community 
is  not  and  cannot  be  the  same  as  the  cost  in  another  com- 
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niunity  where  conditions  differ.  'I'he  rate  enjoyed  by  a 
large  number  of  large  consumers  in  a  community  which 
they  dominate  industrially  is  not  necessarily  the  fair  rate 
for  a  similar  consumer  in  another  district  in  which  he  is 
the  sole  representative  of  his  class.  In  each  community 
some  one  class  of  users  may  be  sufficiently  strong  numeri- 
cally and  may  require  sufficient  energy  for  their  combined 
needs  at  certain  periods  of  the  day  to  be  entitled  to  the 
rate  that  would  be  given  in  another  community  to  another 
class  of  users.  In  neither  case  do  the  results  of  these  par- 
ticular rates  determine  the  profit  or  loss  of  the  companies. 
They  are  merged  and  diluted  or  strengthened  by  the  in- 
come accruing  from  the  rates  covering  other  sources  of 
business.  I  f  this  were  not  so,  variable  rates  would  fail  to 
solve  the  revenue-producing  problem  of  the  companies. 


Westinghouse— the  Man  and  the  Engineer 

The  achievements  of  Mr.  George  Westinghouse,  to  whom 
was  presented  the  Grashof  Medal  during  the  present  week, 
are  well  known  and  need  not  be  dwelt  upon  now.  What 
may  appropriately  be  discussed  at  this  time  is  the  personal- 
ity which  made  possible  the  results  obtained  by  Mr.  West- 
inghouse. Any  man  who  has  known  him  long  and  well 
appreciates  that  the  dominant  fact  of  his  powerful  indi- 
viduality is  the  mysterious  quality  which  may  be  called 
personal  force.  Where  he  sat  was  indeed  the  head  of  the 
table,  whether  among  friends  or  foes.  Men  might  not  wish 
to  do  what  he  wanted,  but  they  did  it.  Imagination,  tra- 
dition, usage  attach  power  of  this  kind  to  certain  positions 
in  the  world,  but  with  Mr,  Westinghouse  the  power  is  an 
attribute  of  his  personality.  Moreover,  he  is  indomitable. 
Fate  cannot  subdue  him.  The  events  of  the  last  six  strenu- 
ous, trying  years  have  brought  revelations  of  this  quality 
astonishing  even  to  those  who  had  known  him  longest  and 
best.  Given  such  moral  attributes  in  addition  to  a  powerful 
mentality  and  a  rare  insight  into  the  practical  application 
of  the  laws  of  nature,  and  all  the  rest  has  followed  with- 
out any  mystery.  It  is  a  more  or  less  conscious  knowledge 
and  appreciation  of  these  facts  that  makes  us  all  join  with 
such  pleasure  in  congratulating  Mr.  Westinghouse  on  the 
honor  recently  bestowed  upon  him  and  in  wishing  him 
many  happy  and  prosperous  years,  which  perhaps  have  in 
them  less  of  endeavor  than  heretofore  but  more  of  leisurely 
dig^nity  and  public  recognition. 

It  is  not  necessary  for  us  to  discuss  here  the  relations  of 
Mr.  Westinghouse  with  other  branches  of  the  modern  in- 
dustrial field,  but  we  may  appropriately  devote  a  few  re- 
marks to  what  is  owed  him  by  the  various  branches  of 
electrical  development.  Undoubtedly  his  first  and  perma- 
nent claim  to  consideration  is  his  early  and  swift  intuitive 
recognition  of  the  advantages  of  the  alternating  current. 
He,  if  anyone,  was  its  protagonist  in  this  country  and  his 
adoption  of  the  Gaulard  and  Gibbs  system,  and  the  modifi- 
cation of  it  to  American  conditions  and  necessities,  was 
one  of  the  great  landmarks  in  electrical  advance  and  his- 
tory. At  an  early  stage,  when  only  a  very  few  had  be- 
come awake  to  the  opportunities  presented  by  this  addition 
to  the  resources  of  electricity,  Mr.  Westinghouse  was  de- 
voting his  tremendous  energies  and  driving   power  to  the 


practical  utilization  of  the  alternating  current.  .He  g;ii 
ered  around  him  talent  of  the  first  order,  represented 
men  whose  names  arc  as  familiar  in  our  mouths  as  hon 
hold  words,  and  for  the  last  twenty-five  years  the  wb' 
development  of  the  central-station  art  and  of  energy  trai 
mission  has  very  largely  been  influenced  and  determin 
by  the  impress  which  he  thus  placed  upon  it.  N'o  mat: 
who  became  associated  w-ith  him,  the  leadership  and  1 
petus  and  success  rested  largely,  if  not  wholly,  with  him. 


Brilliancy  an  Aid  in  Good  Lighting 

Possibly    the    excessive    brilliancy     of     the     new     hi;, 
efficiency,  nitrogen-filled  tungsten-filament  lamp  is  a  bh 
ing  in  disguise  because  it  renders  imperative  methods 
shading  the  lamps  and  diffusing  the  light  from  such  a  sour^ 
There   is  little   temptation   to  hang  the  bare   lamp  within 
range  of  vision,  as  has  been  so  commonly  done  with  in- 
candescent  lamps  of  various  kinds  in   the  past.     With   a 
lamp  of  such  high   efficiency  the   losses  inseparable   frora 
various  methods  of  dififusion  become  less  important  in  dol- 
lars and  cents.     For  this  reason,  and  because  of  the  un- 
bearable brilliancy  of  the  unshaded  lamp,  the  new  nitrogen- 
filled  tungsten  lamp  is  likely  to  help  rather  than  hinder  the 
practice   of   illuminating   interiors   in   a   manner   safe   and 
comfortable  for  the  eyes  of  the  occupants. 


The  Study  of  Visual  Acuity 

Within  the  past  two  or  three  years  it  has  been  made  very 
clear  that  the  chromatic  aberration  of  the  eye,  which  is. 
generally  unnoticed,  is  sufficient  to  interfere  with  visual 
acuity,  so  that  a  substantially  monochromatic  light  affords, 
considerably  better  seeing  at  equal  luminosity  than  does 
ordinary  light  which  includes  a  considerable  range  of  spec- 
tral colors.  The  reason  for  the  difference  is  plain  enough 
from  the  characteristics  of  the  eye  as  an  optical  instru- 
ment, but  so  little  does  the  ordinary  man  appreciate  the 
existence  of  chromatic  aberration  in  his  eye  that  he  is 
loath  to  believe  that  it  constitutes  a  considerable  defect' 
which,  in  fact,  would  be  very  serious  were  it  not  that  the 
extreme  colors  of  the  spectrum  are  of  very  low  luminosity- 

In  a  brief  paper  in  the  current  issue  Mr.  M.  Luckiesh 
drives  home  a  lesson  in  applied  optics  ver>-  effectively  by 
making  a  direct  comparison  between  acuity  with  mono- 
chromatic light  and  that  obtained  either  from  the  light  o*' 
a  tungsten  lamp  or  from  daylight.  He  finds,  as  was  to  bt' 
anticipated,  the  latter  decidedly  inferior  to  the  former  ir' 
giving  sharp  vision  of  details.  There  proved  to  be  very 
little  difference  between  the  light  of  the  tungsten  lamp  anc 
natural  or  artificial  daylight  in  the  matter  of  acuity.  I 
was  also  noted  that  the  difference  between  these  and  mono 
chromatic  light  with  respect  to  acuity  decreases  as  thi 
illumination  on  the  test  object  increases.  The  cause  of  thi 
variation  is  not  apparent,  although  it  is  not  unlikely  tha 
part  or  the  whole  of  it  may  be  due  to  the  contraction  of  th 
pupil  in  strong  light  so  that  all  aberrations  are  diminish* 
in  apparent  value.  In  any  event,  this  work  of  Mr.  Luck 
iesh  should  leave  no  doubt  in  the  mind  of  anyone  that  s 
far  as  seeing  detail  is  concerned  monochromatic  light  froij 
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middle  of  the  spectrum  gives  sharper  vision  of  black 
d  white  details  than  does  any  light  having  a  considerable 
ige  of  spectral  colors,  whatever  its  source. 

An  interesting  side  investigation  added  by  Mr.  Luckiesh 
the  comparison  between  acuity  in  ordinary  light  and  that 
tainable  by  the  use  of  protective  spectacles  which  cut 
wn  the  spectral  range  to  within  moderate  limits.  He 
und  that  yellow-green  glasses  used  in  bright  daylight  have 
very  marked  efifect  in  improving  acuity.  Part  of  the 
Terence  perhaps  may  be  attributable  to  the  general  reduc- 
m  of  glaring  light  entering  the  eye  from  the  open  sky.  but 
ubtless  narrowing  the  spectral  range  of  the  effective  light 
IS  an  important  factor  in  the  result.  Could  one  obtain 
nveniently  glasses  transmitting  only  a  nearly  mono- 
romatic  strip  in  the  yellow  green  the  effects  noted  by  Mr. 
ickiesh  would  be  considerably  enhanced.  For  the  gen- 
al  purposes  of  illumination  monochromatic  light  looks 
leer,  but  it  is  not  without  its  virtues  and  may  be  at  times 
xeedinglv  useful. 


The  President's  Message 

. President  Wilson's  references  to  matters  concerning  the 
ectrical  industry  promise  an  effort  toward  needed  legisla- 
pn.  Neither  in  word  nor  in  spirit  does  the  Executive  in- 
;igh  against  business  or  business  methods,  but  he  candidly 
id  earnestly  presents  the  need  of  action  in  regard  to  con- 
Tvation  of  resources  and  of  supplemental  legislation  to 
arify  the  "area  of  debatable  ground"  unfortunately  left 
Den  by  the  Sherman  law  for  the  confusion  of  trade  and 
idustry.  The  proper  settlement  of  both  of  these  large 
uestions  will  promote  beneficial  commerce,  and  in  view  of 
le  public  and  commercial  interest  in  the  matters  and  the 
;ndency  of  discussion  to  crystallize  upon  reasonable,  ac- 
sptable  policies  it  cannot  be  doubted  that  there  is  more 
ope  for  the  passage  of  definite  interpretative  legislation 
lan  at  any  time  in  the  past. 

Some  comment  was  heard  concerning  the  failure  of  the 
'resident  to  appear  at  the  recent  National  Conservation 
ongress  in  Washington.  Whether  or  not  he  stayed  away 
ecause  he  was  not  in  sympathy  with  the  strong  political 
omple.xion  of  the  Conservation  Congress  it  is  unnecessary 
>  guess,  but  in  the  message  which  he  delivered  to  the  real 
ongress  this  week  he  showed  unhesitatingly  that  he  is  in 
Ivor  of  conservation  with  use.    We  share  his  belief  "that 

policy  can  be  worked  out  by  conference  and  concession 
fhich  will  release  these  resources  and  yet  not  jeopard  or 
issipate  them."    Such  an  expression  of  policy,  recognizing 

common  interest  in  the  matter  of  development,  is  more 
kely  to  accelerate  the  fixing  of  a  sane  middle  ground  for 
egotiation  and  progress  than  the  clamorous  antagonistic 
ry  of  monopoly  with  which  so  many  of  the  governmental 
Iterances  on  this  topic  have  been  mixed.  The  President 
id  not  say,  as  he  did  with  reference  to  the  Sherman  law, 
hat  he  would  make  conservation  a  subject  of  a  special 
lessage  later.  If  he  does  not  do  so,  he  has  at  least  given  ex- 
iression  to  his  idea  that  use  with  proper  regulation  is  the 
olicy  that  should  prevail  and  that  the  rights  of  the  states 
nd  the  nation  should  be  merged  satisfactorily  in  the  com- 
iion  purpose  of  utilization.     If  Congress  takes  to  itself  the 


spirit  of  these  utterances,  which  do  not  assume  at  the  out- 
set that  utilization  is  monopoly  and  non-utilization  is 
beneficent,  it  will  help  to  solve  the  problems  that  ought  to  be 
settled,  fairly  and  with  full  recognition  of  the  public  inter- 
est, but  on  a  business,  not  a  political  basis. 

\o  doubt  President  W'ilson's  program,  so  far  as  the 
Sherman  anti-trust  law  is  concerned,  is  still  the  subject  of 
his  deep  study,  but  there  is  no  reason  to  think  that  he  has 
withheld  from  public  knowledge  the  lines  of  recommenda- 
tion or  action  on  which  he  has  thus  far  resolvrd.  His  posi- 
tion is  one  of  opposition  to  private  monopoly  but  of 
outspoken  desire  to  relieve  business  men  of  all  uncertain- 
ties of  law.  Just  how  "private  monopoly"  is  to  be  de- 
fined, so  far  as  it  can  be  defined  by  a  statement  of  the 
E.xecutive's  opinion  without  legislation  or  judicial  inter- 
pretation, the  President  does  not  now  state.  If  he  refers 
to  the  abhorrent  trade  practices  which  the  Sherman  law 
was  intended  by  its  far-reaching  language  to  prevent,  he 
clears  the  way  for  legislation  without  undue  disturbance. 
The  presidential  view  that  the  Sherman  law  should  remain 
unaltered  represents  the  sentiment  generally  prevailing  at 
this  time.  We  have  then  his  opinion  that  the  area  of  de- 
batable ground  should  be  reduced  as  much  as  possible. 
Manifestly,  this  is  a  step  that  cannot  be  taken  without  as 
clear  an  understanding  as  can  be  had  to  show  what  ground 
is  debatable  and  what  is  non-debatable.  Practices  of  busi- 
ness men  now  surrounded  by  a  doubt  that  no  governmental 
administrative  body  is  properly  authorized  to  settle  will  be 
definitely  allocated  as  either  infractions  of  the  law  or  in 
conformity  with  it.  Next  to  wise  currency  legislation, 
this  is  the  most  needed  legislation  of  the  times.  The  law 
and  the  policy  of  the  government  with  respect  to  its  inter- 
pretation should  be  so  plain  "that  lie  who  runs  may  read." 

With  an  understanding  of  acts  which  are  infractions 
of  the  law^  and  of  the  acts  which  do  not  contravene  the  law 
there  will  remain  that  area  of  uncertainty  which  causes 
hesitation  and  paralysis  of  business.  The  government 
ought  to  rid  business  of  this  handica,p.  This  is  not  a 
proper  function  for  the  Attorney-General,  upon  whom, 
nevertheless  in  the  absence  of  a  duly  constituted  body  it 
has  devolved  so  far  as  it  has  been  done.  It  could  be  the 
function  of  a  new  Interstate  Trade  Commission,  if  such  a 
body  were  created  with  power  to  act  and  wisdom  to  iirotect 
and  upbuild.  Such  a  commission  could  not  be  expected  to 
be  the  final  judge,  but  it  could  express  its  best  judgment, 
subject  of  course  to  reversal  by  the  courts  on  appeal  either 
by  the  government  or  by  the  company  affected.  The  ad- 
vantage of  such  a  commission  is  that  it  would  operate  to 
effect  publicity  in  all  matters  concerning  competitive  rela- 
tions. The  disadvantage  would  be  that  the  commission, 
unless  endowed  with  wisdom,  would  fail  to  be  that  protect- 
ing, upbuilding  force  which  all  industries  seeking  lawful 
methods  of  management  have  a  right  to  expect  from  the 
government.  Certainly  the  time  has  come,  if,  indeed,  it 
was  not  here  long  ago.  when,  if  prices  on  competitive 
goods  made  by  different  manufacturers  are  the  same,  the 
fact  ought  to  be  recognized  openly  and  not  regarded  as  a 
secret.  The  President's  special  message  on  the  Sherman 
law  will  be  awaited  both  with  hope  and  with  intense  in- 
terest. 
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Activities   and   Events   in   the   Electrical   Field — 
Reports  of  Meetinjifs — Commi.ssion  Findinjrs,  Etc. 


A.  I.  E.  E.  December  Meeting 

The  general  subject  of  a  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  to  be  held  in  New  York  on 
Dec.  12  will  be  "Insulating  Materials."  Mr.  F.  M.  Farmer, 
of  the  Electrical  Testing  Laboratories,  Ne.w  York,  will 
present  a  paper  entitled  "The  Dielectric  Strength  of  Thin 
Insulating  Materials."  Further  communications  on  this 
subject  will  be  presented  by  Messrs.  E.  E.  F.  Creighton 
and  F.  W.  Peek,  Jr.,  of  the  General  Electric  Company,  and 
by  Messrs.  C.  E.  Skinner,  R.  P.  Jackson  and  Phillips 
Thomas,  of  the  W'estinghouse  Electric  &  Manufacturing 
Company.  At  the  close  of  the  technical  session  a  smoker 
will  be  held  in  the  Institute  offices. 


Chicago   City    Council  Passes  Rate-Regulation 
Ordinance 

.•\t  a  special  meeting  of  the  Chicago  City  Council  held 
on  Nov.  26  the  ordinance  reported  by  the  committee  on 
gas.  oil  and  electric  light,  fixing  a  schedule  of  rates  to  be 
charged  by  the  Commonwealth  Edison  Company  for  sup- 
plying electricity  in  the  city  of  Chicago  for  a  five-year 
I)eriod  beginning  Dec.  i,  1913,  was  passed  by  a  large  ma- 
jority. The  rates  as  fixed  are  10  cents  per  kw-hr.  for  the 
first  thirty  hours"  use  per  month  of  the  maximum,  5  cents 
per  kw-hr.  for  the  next  thirty  hours'  use,  and  4  cents  per 
kw-hr.  for  all  excess.  The  tertiary  rate  of  4  cents  is  to  be 
reduced  to  3  cents  on  March  i,  1914.  It  is  believed  that 
Mayor  Harrison  will  not  veto  the  ordinance  and  that  it 
will  become  effective.  The  rates  are  based  substantially 
on  the  recommendations  of  Mr.  Ray  Palmer,  the  city  elec- 
trician, who,  assisted  by  Mr.  A.  C.  King,  assistant  city 
electrician,  and  Mr.  C.  B.  Willard,  expert  accountant  for 
the  city  comptroller,  made  an  exhaustive  report  on  the 
subject.  The  rates  in  the  new  schedule  are  founded  on  a 
reduction  of  $654,000  a  year  on  the  basis  of  the  1912  busi- 
ness of  the  company. 


Laws  of  Wireless  to  Be  Codified 

Two  commissions,  one  international  and  the  other  British 
in  organization,  soon  will  begin  a  series  of  investigations 
in  the  hope  of  being  able  to  codify  the  various  natural  laws 
which  are  believed  to  govern  wireless  telegraphy.  The 
English  commission,  which  is  known  as  the  committee  of 
the  British  As.sociation.  will  devote  its  investigations  to  the 
qualitative  phases  of  the  problem,  while  the  other  organ- 
ization, called  the  International  Radio-Telegraphy  Com- 
mission, will  study  the  quantitative  aspects  of  the  question. 

The  British  committee  will  endeavor  to  discover  by  exten- 
sive simultaneous  observations  at  various  points  on  the 
earth  those  regularities  of  phenomena  commonly  described 
as  "natural  laws."  It  is  hoped  that  if  these  laws  are  once 
codified  it  will  be  possible  to  extend  greatly  the  commercial 
possibilities  of  wireless  by  obtaining  valuable  information 
concerning  the  electrical  conditions  of  the  atmosphere,  these 
having  a  powerful  effect  on  the  working  of  wireless  systems. 

The  international  commission  will  begin  its  work  from  a 
station  near  Brussels,  and  from  this  station  on  a  specified 
(late  certain  signals  will  be  sent  out   for  the  reception  of 


investigators  and  national  committees,  which  are  beii 
organized  in  every  participating  country.  Measurcnien 
will  be  made  by  the  transmitting  experts  at  Brussels  and  1 
the  receivers  in  various  countries.  The  international  coi 
mission  will  compare  the  results  of  these  observations,  csp 
cially  with  regard  to  the  efifects  of  time,  direction  and  d 

tance  on  the  strength  and  regularity  of  the  received  ?•■ 

The  objective  of  the  work  of  both  bodies  is  the 
nation  of  the  difficulties  of  communication  encounterc'i 
the  periods  of  sunrise  and  sunset  and   from   atmosphei 
conditions  generally. 

Extracts  from  the  President's  Message 

President  Wilson,  following  his  custom,  read  in  pers 
on  Dec.  2  his  message  to  Congress.  It  contains  refcrenc 
to  conservation  and  the  Sherman  anti-trust  law. 

In  leading  up  to  his  remarks  on  the  subject  of  consen 
tion  the  President  advocated  government  construction  a 
operation  of  railways  in  Alaska.  How  the  tempting  ' 
sources  of  Alaska  are  to  be  exploited  is  another  matter 
which  the  President  will  call  the  attention  of  Congress  fn' 
time  to  time.  This,  the  President  said,  "is  a  part  of  c 
general  problem  of  conservation.  We  have  a  freer  ha' 
in  working  out  the  problem  in  Alaska  than  in  the  sta 
of  the  Union,  and  yet  the  principle  and  object  are  tl 
same  wherever  we  touch  it.  We  must  use  the  resoun 
of  the  country,  not  lock  them  up. 

"There  need  be  no  conflict  or  jealousy  as  betweer 
and  federal  authorities,  for  there  can  be  no  essenti. 
ference  of  purpose  between  them.     The  resources  in 
tion  must  be  used,  but  not  destroyed  or  wasted ;  ust 
not  monopolized  upon  any  narrow  idea  of  individual 
as  against  the  abiding  interests  of  communities, 
policy  can  be  worked  out  by  conference  and  cone 
which  will  release  these  resources  and  yet  not  ieop.-,- 
dissipate  them,  I  for  one  have  no  doubt;  and  it  can  b<.    ;  < 
on  lines  of  regulation  which  need  be  no  less  acceptabiei 
the    people    and    governments    of   the    states    concen 
than  to  the  people  and  government  of  the  nation  at  lai> 
whose  heritage  these  resources  are.     We  must  bend 
counsels  to  this  end.     A  common  purfMjse  ought  to  m. 
agreement  easy." 

Concerning  the  Sherman  law  and  questions  arising  the 
from  President  W'ilson  said : 

"I  think  that  all  thoughtful  observers  will  agree  that 
immediate  service  we  owe  the  business  communities  of 
country  is  to  prevent  private  monopoly  more  effectn. 
than  it  has  yet  been  prevented.  I  think  it  will  be  ea< 
agreed  that  we  should  let  the  Sherman  anti-trust  law  stj 
unaltered,  as  it  is,  with  its  debatable  ground  about  it, 
that  we  should  as  much  as  possible  reduce  the  area 
that  debatable  ground  by  further  and  more  explicit  lei 
lation,  and  should  also  supplement  that  great  act  by  le 
lation  which  will  not  only  clarify  it  but  also  facilitate 
administration  and  make  it  fairer  to  all  concerned. 

"No  doubt  we  shall  all  wish,  and  the  country  will 
pect,  this  to  be  the  central  subject  of  our  deliberations  « 
ing  the  present  session:  but  it  is  a  subject  so  many-si 
and  so  deserving  of  careful  and  discriminating  discus 
that  I  shall  take  the  liberty  of  addressing  you  upon  it 
special  message  at  a  later  date  than  this. 
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"It  is  of  capital  importance  that  the  business  men  of  this 
untry  should  be  relieved  of  all  uncertainties  of  law  with 
gard  to  their  enterprises  and  investments  and  a  clear  path 
dicated  which  they  can  travel  without  anxiety.  It  is  as 
iportant  that  they  should  be  relieved  of  embarrassment 
id  set  free  to  prosper  as  that  private  monopoly  should  be 
istroyed.  The  ways  of  action  should  be  thrown  wide 
len." 


Westinghouse  Receives  Grashof  Medal 

On  behalf  of  the  engineering  profession  of  Germany,  the 
nerican  Society  of  Mechanical  Engineers  presented  to 
r.  George  Westinghouse.  the  well-known  engineer  and 
ventor,  the  Grashof  medal.  The  presentation  took  place 
the  auditorium  of  the  Engineering  Societies  Building 
New  York  last  Wednesday  night  during  the  annual 
.^eting  of  the  society. 

The  Grashoi--  Meual 

The  Grashof  Medal  was  founded  by  the  Verein  Deutscher 
genieurc  of  Germany  in  memory  of  Franz  Grashof, 
mous  engineer  and  professor  and  author  of  many  im- 
irtant  works  on  the  theory  of  elasticity,  general  mechanics 
id  machine  design.  It  is  given  by  the  Verein  only  on 
commendation  of  the  council,  and  by  unanimous  vote  in 
len  general  meeting  of  the  Verein,  to  men  who  have  ren- 
ted pre-eminent  service  in  the  field  of  engineering  either 
research  or  in  practical  activity.  It  is  the  highest  honor 
the  gift  of  the  engineering  profession  of  Germany. 
The  medal  was  conferred  on  Mr.  Westinghouse  at  the 
ty-fourth  annual  meeting  of  the  Verein  Deutscher  In- 
nieure  in  Leipzig,  Germany,  on  June  23,  the  officers  and 
?mbers  of  the  American  Society  of  Mechanical  Engineers 
ing  present.  In  presenting  the  medal  at  that  time  Dr. 
skar  von  Miller,  the  president  of  the  Verein,  said : 
"The  distinction  conferred  by  the  largest  scientific  ami 
chnical  society  in  the  world  is  not  a  thing  that  is  given 
iray  on  a  festive  occasion,  nor  one  to  serve  as  a  mark  of 
tention  and  courtesy  ;  it  can  be  won  only  by  actual  services 
r  the  good  of  humanity.  Engineers  will  have  no  doubt 
at  George  Westinghouse,  whose  name  is  so  well  known 
roughont  the  world,  does  deserve  this  distinction." 

Career  of  George  Westinghouse 

Mr.  George  Westinghouse  was  born  at  Central  Bridge, 
.  Y.,  Oct.  6,  1846;  his  parents  were  George  and  Emeline 
edder  Westinghouse.  His  father's  ancestors  came  from 
ermany  and  settled  in  Massachusetts  and  Vermont  before 
e  Revolution  and  his  mother  was  of  Dutch-English  ex- 
action. Mr.  Westinghouse's  father  was  also  an  inventor 
id  in  1856  removed  with  his  family  to  Schenectady, 
.  Y.,  where  he  established  the  Schenectady  Agricultural 
^orks.  Curiously  enough  the  building  in  which  young 
'estinghouse  received  his  first  mechanical  training  is  still 
anding,  directly  opposite  the  great  works  of  the  General 
lectric  Company  at  Schenectady.  George  Westinghouse 
as  ono  of  five  sons,  three  of  whom  are  now  dead  and 
le  other,  Herman  H.  Westinghouse.  is  associated  with  his 
"Other  in  his  numerous  enterprises.  The  boy  attended  the 
iblic  schools  of  the  town  and  spent  his  leisure  moments 
I  his  father's  machine  .shop.  Before  he  was  fifteen  years 
d  he  invented  and  built  a  rotary  engine.  In  June,  1863, 
Ithough  not  seventeen,  young  Westinghouse  enlisted  in 
le  Twelfth  New  York  National  Guard  and  shortly  after 
)ined  the  Sixteenth  New  York  Cavalry.  He  was  hon- 
rably  discharged  in  November  of  the  following  year  and 

month  later  accepted  an  appointment  as  third  assistant 
nginccr  in  the  United  States  Navy,  reporting  for  duty  on 
le  Mnscota,  from  which  he  was  transferred  to  the  Stars 
nd  Stripes  and  detached  and  ordered  to  the  Potomac 
otilla  on  June  28,  1865. 

At  the  close  of  the  Civil   War  Mr.   Westinghouse  en- 


tered Union  College,  where  he  remained  until  the  end  of  hi.s 
sophomore  year,  leaving  to  enter  upon  active  life  and  to 
find  a  wider  scope  for  his  inventive  genius.  In  1865  he 
invented  a  device  for  replacing  railroad  cars  on  the  track, 
which  was  manufactured  by  the  Bessemer  Steel  Works  at 
iVoy.  N.  Y.  Going  to  Troy  one  day,  a  delay  caused  by 
a  collision  between  two  freight  trains  suggested  to  Mr. 
Westinghouse  the  idea  that  a  brake  under  the  control  of 
the  engineer  might  have  prevented  the  accident.  His 
first  patent  for  an  air  brake  was  awarded  a  few  years 
after,  on  April  13,  1869.  and  the  Westinghouse  Air  Brake 
Company  was  formed  on  July  20  of  that  year.  In  1871 
Mr.  Westinghouse  went  abroad  to  introduce  the  air  brake 
in  England  and  between  1871  and  1882  he  taxed  his  in- 
ventive ability  to  meet  new  conditions  of  railroad  practice. 
Meanwhile  he  invented  the  automatic  feature  of  the  brake 
and  in  1886  was  awarded  a  patent  for  a  quick-action  brake. 
In  1863  Mr.  Westinghouse  became  interested  in  the  opera- 
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tion  of  railway  signals  and  switches  by  compressed  air 
and  developed  and  patented  the  system  now  manufactured 
by  the  Union  Switch  &  Signal  Company. 

Formation  of  the  Electric  Company 

In  1886  the  Westinghouse  Electric  Company  was  formed 
for  the  manufacture  of  lamps  and  electric  lighting  ap- 
paratus, Mr.  Westinghouse  having  become  interested  in  the 
subject.  The  business  rapidly  developed  and  in  1889  and 
1890  the  company  absorbed  the  United  States  Electric 
Lighting  Company  and  the  Consolidated  Electric  Light 
Company.  In  1891  all  these  properties  were  reorganized 
into  the  Westinghouse  Electric  &  Manufacturing  Company, 
which  owns  extensive  works  at  East  Pittsburgh,  Pa. 
While  the  company  was  still  growing  Mr.  Westinghouse 
had  the  foresight  to  gather  about  him  such  able  and  tal- 
ented engineers  as  William  .Stanley,  Nikola  Tcsla,  O.  B. 
Shallenberger  and  others  who  contributed  not  a  little  to 
the  great  development  his  practical  imagination  foresaw. 
Mr.  Westinghouse  rendered  an  invaluable  service  to  the 
industry  when  in  spite  of  strong  opposition  he  succeeded 
in  introducing  the  alternating-current  system  of  distribu- 
tion. The  direct-current  .system  was  then  used  exclusively 
in  this  country.  In  1885  Mr.  Westinghouse  sent  the  late 
Franklin  Pope,  then  on  the  consulting  staff  of  the  Westing- 
house company,  to  England  to  purchase  the  American 
rights  to  the  invention  of  Messrs.  Goulard  and  Gibbs,  two 
British  electricians  who  experimented  with  what  they 
called  alternating  currents.  Within  a  month  after  Mr. 
Pope's  return  Mr.  Westinghouse  had  set  up  a  laboratory 
to  develop  the  Goulard-Gibbs  invention  commercially. 
From  that  moment  the  real  growth  and  application  of  elec- 
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tricity  to  lighting,  iiianufactiiring  and  transportation  may 
be  said  to  date.  He  backed  Tcsia  financially  and  with 
shop  facilities  in  developing  the  induction  motor,  and  built 
the  first  ten  great  dynamos  for  Niagara  ■•"alls.  The  alter- 
nating current  which  Mr.  VVestinghouse  fought  into  uni- 
versal recognition  has  alone  made  possible  long-distance 
transmission  of  energy  and  the  development  of  hydro- 
electric povi'er  far  remote  from  the  point  of  its  utilization. 

Almost  akin  to  his  work  for  electric  transmission  of 
energy  was  his  system  for  controlling  natural  gas  and 
conveying  it  through  pipe  lines  for  long  distances,  thereby 
establishing  the  practicability  of  utilizing  natural  gas  as 
fuel  in  homes,  mills  and  factories.  Mr.  VVestinghouse  has 
also  taken  a  foremost  part  in  the  development  of  gas 
engines  and  in  adapting  steam  turbines  to  electric  driving. 
Besides  his  genius  as  an  inventor,  Mr.  Westinghouse  is 
well  known  as  an  organizer  and  financier.  The  Sawyer- 
Man  incandescent  lamp,  the  Nernst  lamp  and  the  Cooper 
Hewitt  mercury  vapor  lamp  were  all  put  on  a  commercial 
basis  by   Mr.  Westinghouse. 

To  Mr.  Westinghouse  was  given  the  honorary  degree  of 
Doctor  of  Philosophy  by  Union  College  in  1890,  and  in 
1906  the  Konigliche  Technische  Hochschule  of  Berlin 
bestowed  upon  him  the  degree  of  Doctor  of  Engineering. 
His  decorations  comprise  the  Legion  of  Honor  of  France, 
Royal  Crown  of  Italy,  and  Leopold  of  Belgium.  He  was 
the  second  recipient  of  the  John  Fritz  medal,  and  is  an 
honorary  member  of  the  American  Society  of  Mechanical 
Engineers,  of  which  he  is  also  a  past-president,  the 
National  Electric  Light  Association  and  the  American  As- 
sociation for  the  Advancement  of  Science.  He  is  presi- 
dent of  a  large  number  of  corporations  having  an  aggre- 
gate capital  of  over  $100,000,000,  the  largest  of  which  are 
the  Westinghouse  Air  Brake  Company,  the  Westinghouse 
Machine  Company  and  the  Union  Switch  &  Signal  Com- 
pany. He  is  also  the  head  of  about  a  dozen  companies 
abroad,  the  largest  of  which  are  in  London.  Manchester 
and  Havre.  Mr.  Westinghouse  was  married  Aug.  8,  1867, 
at  Brooklyn,  N.  Y.,  to  Marguerite  Erskine  Walker.  They 
have  one  soi.,  George  Westinghouse,  Jr.,  who  is  a  graduate 
of  Yale. 


conspiracy  in  restraint  of  trade,  had  practically  destroys 
competition,  and  that  in  some  cases  booksellers  had  beo 
driven  out  of  business  and  ruined  because  they  sold  to  thi 
Macy  firm. 


Supreme  Court  Decision  on  Copyright-Book  Prices 

rile  L'nited  .States  .Supreme  Court  rendered  a  decision  on 
Dec.  I  in  a  suit  brought  by  R.  H.  Macy  &  Company,  of 
New  York,  to  enjoin  the  American  Publishers'  Association 
and  the  .American  Booksellers'  Association  from  enforcing 
an  agreement  with  agents  not  to  sell  books  to  the  Macy 
firm,  which  had  been  offering  them  to  the  public  at  prices 
below  the  retail   price  fixed  by  the  publishers. 

The  action  was  begun  in  the  Supreme  Court  of  New 
York  and  carried  to  the  Court  of  Appeals.  That  court  held 
tliat  in  so  far  as  the  agreement  related  to  books  not  copy- 
righted it  was  in  contravention  of'  the  anti-trust  laws  of 
the  State  of  New  York,  but  that  as  to  books  protected  by 
federal  copyright  the  publishers  enjoyed  a  monopoly  by 
virtue  of  their  copyright  and  that  the  injunction  would 
not  lie. 

Justice  Day  reversed  the  decision  in  an  opinion  which 
was  concurred  in  unanimously  by  the  other  justices  and 
held  that  the  agreements  between  the  publishers  and  book- 
sellers contravened  the  Sherman  anti-trust  law  and  that 
this  applied  to  the  copyrighted  as  well  as  uncopyrighted 
books.    Justice  Day  said: 

"No  more  than  the  patent  statute  was  the  copyright  act 
intended  to  authorize  agreements  in  unlawful  restraint  of 
trade  and  extending  to  monopoly  in  violation  of  the  specific 
terms  of  the  Sherman  law,  which  is  broadly  designed  to 
reach  all  combinations  in  unlawful  restraint  of  trade  and 
tending,  because  of  agreements  or  combinations  entered 
into,  to  build  up  and  perpetuate  monopolies." 

fustice    Dav    declared    that    the    associations    formed    a 


Legalized  Blackmail — A  Sample  of  Ignorant  Paten 
Legislation 

Bv  Dr.  L.  H.   Baekei.ani) 

Do  you  happen  to  know  of  any  old  process,  pr(jduci,  ma 
chine,  composition,  trade-mark  or  design  for  which  it  i 
impossible  to  obtain  patent  protection  in  the  United  State 
cither  because  it  is  not  an  invention  or  because  it  i 
not  new? 

Do  you  wish  to  obtain  four  years  of  absolute  monopol 
for  this  old  thing  under  protection  of  the  United  Stat* 
government  which  will  promptly  help  you  in  fining,  cot 
fiscating,  collecting  damages,  imprisoning  and  enjoinin 
others  from  using  the  old  thing?  Well,  nothing  is  easiei 
since  the  Kahn  bill  has  become  a  law.  All  that  you  hav 
to  do  is  to  file  a  patent  in  one  of  the  many  foreign  cout 
tries  where  patents  are  obtainable  without  examination- 
by  simple  registration. 

.Select,  for  instance,  l-'rance  or,  better.  Belgium,  wher 
a  title  to  your  patent  is  delivered  to  you  for  the  sum  c 
about  $4.  Then  afterward  exhibit  the  patented  artid 
trade-mark  or  design  at  the  Panama-Pacific  Expositioi 
register  it  there,  and  the  trick  is  done. 

From  now  on  you  have  four  years  of  absolute  monopol 
You  can  exclude  anybody  in  the  United  States  from  mam 
facturing  or  using  your  registered  article,  never  mir 
whether  or  not  it  was  in  public  use  before.  Vou  can  blac 
mail  right  and  left,  and  the  courts  of  Uncle  Sam  will  he 
you  in  enforcing  your  easily  acquired  privileges,  by  injun 
tion,  confiscation,  fine  and  imprisonment !  This  soun 
rather  strange,  doesn't  it,  in  a  country  like  ours  whe 
legitimate  patentees  are  so  badly  protected? 

H  you  think  all  this  is  a  joke,  read  the  Kahn  bill  (H. 
7595)  and  more  particularly  the  following  provisions: 

"Sec.  3.  That  it  shall  be  unlawful  for  any  person  wit 
out  authority  of  the  proprietor  thereof  to  copy,  imitate,  1 
produce  or  republish  any  pattern,  model,  design,  trac 
mark,  copyright  or  manufactured  article  protected  by  t 
laws  of  any  foreign  country  by  registration,  copyrig 
patent  or  otherwise,  which  shall  be  imported  for  exhibit! 
at  the  Panama-Pacific  Lnernational  Exposition  and  th« 
exhibited ;  and  any  person  who  shall  infringe  the  rights  pi 
tected  under  this  act  shall  be  liable — 

"(a)   To    an    injunction    restraining    such    infringemei 

"(b)  To  pay  to  the  proprietor  such  damages  as  1 
proprietor  may  have  suffered  due  to  the  infringement, 
well  as  all  the  profits  which  the  infringer  may  have  ms 
from  such  infringement,  and  in  proving  profits  the  pla 
tiff  shall  be  required  to  prove  sales  only  and  the  defend; 
shall  be  required  to  prove  every  element  of  cost  which 
claims,  or  in  lieu  of  actual  damages  and  profits  such  da 
ages  as  to  the  court  shall  appear  to  be  just: 

"(c)  To  deliver  up  on  oath,  to  be  impounded  dur 
the  pendency  of  the  action,  upon  such  terms  and  conditi' 
as  the  court  may  prescribe,  all  articles  alleged  to  infrii 
the  rights  herein  protected : 

"(d)  To  deliver  up  on  oath  for  destruction  all  the 
fringing  articles,  as  well  as  all  means  and  devices 
making  such  infringing  articles. 

"Sec.  4.     That  any  person  who  wilfully  and   for  pf| 
shall   infringe  any  right  protected  under  this  act.  or  \ 
.shall   knowingly   and   wilfully   aid   or   abet   such   infrir 
ment.  shall  be  deemed  guilty  of  a  misdemeanor,  and  u  if 
conviction  thereof  shall  be  punished  by  imprisonment  <f 
not  exceeding  one  year  or  by  a  fine  of  not  less  than  ? " 
nor  more  than  $1,000,  or  both,  in  the  discretion  of  the  ■ 

"Sec.  5.    That  Sections  25.  26.  27,  34,  35.  36.  37,  ;, 
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and  40  of  the  copyright  act  approved  March  4,  1909,  are 
hereby  made  applicable  to  civil  actions  authorized  to  be 
brought  under  the  provisions  of  this  act. 

"Sec.  6.  That  the  rights  protected  under  the  provisions 
of  this  act  shall  begin  on  the  date  of  the  arrival  of  the 
pattern,  model,  design,  copyrighted  article,  trade-mark  or 
manufactured  article  so  imported  for  exhibition  within  the 
l^rounds  of  the  Panama-Pacific  International  Exposition  at 
San  Francisco,  and  shall  continue  for  a  period  of  three 
years  from  the  date  of  the  closing  of  said  exposition." 

This  bill  was  hastily  conceived  to  protect  foreign  ex- 
hibitors at  the  Panama-Pacific  exposition. 

Evidently  neither  the  California  framer  of  the  bill  nor 
President  Wilson,  when  he  signed  this  bill,  was  aware  of  its 
"far-reaching  provisions. 

Vet  the  legislation  just  passed  is  not  much  worse  than 
some  of  the  provisions  of  the  pending  Oldfield  bill  and  simi- 
lar patent  bills  which  have  been  proposed  of  late. 

It  shows  how  dangerous  it  is  for  congressmen  or  senators 
who  have  neither  experience  nor  proper  knowledge  of  our 
patent  laws  to  tinker  with  patent  legislation. 

Just  at  this  time  Germany  has  also  found  it  necessary  to 
remodel  her  patent  laws  so  as  to  bring  them  up  to  the  re- 
quirements of  modern  times.  This  is  the  second  time  since 
1877,  when  the  first  patent  law  was  enacted  in  the  German 
Empire.  However,  the  methods  of  the  Germans  in  chang- 
ing their  patent  laws  are  strikingly  different  from  ours. 
We  let  some  congressmen  or  senators  from  States  where  a 
patent  is  scarcely  known,  except  by  name,  draw  up  hit-or- 
miss-it  bills,  never  minding  whether  they  may  strangle  the 
very  soul  of  invention,  which  insures  the  most  desirable 
kind  of  competition,  namely,  competition  by  improvement. 

In  Germany  the  new^  patent  bill  was  painstakingly  pre- 
pared by  a  competent  commission  far  removed  from  any 
political  influence.  This  commission,  in  studying  the  sub- 
ject, has  taken  advice  and  information  from  men  who  by 
experience  and  training  could  furnish  the  necessary  help. 
Then  this  carefully  worded  bill  was  presented  for  discus- 
sion. In  order  to  make  discussion  easy,  the  bill  is  accom- 
panied by  necessary  explanations  and  data  outlining  the 
reasons  for  the  proposed  reforms. 

When  shall  we  have  a  competent  patent  commission  to 
take  up  the  revision  of  our  patent  system — a  commission 
not  made  up  of  politicians,  but  of  men  who  know  some- 
thing about  our  patent  system,  its  practical  working  and  its 
far-reaching  influence  on  the  healthy  development  of  our 
country?    Or  shall  we  go  on  "monkeying  with  a  buzz-saw"? 


Settlement  of  General  Electric  Strike 

.\  settlement  between  the  General  Electric  Company  and 
the  striking  employees  at  the  Schenectady  works  was 
reached  on  Nov.  29.  As  a  result  the  employees  returned  to 
work  on  Dec.  i.  There  was  no  disorder  at  any  time  and, 
so  far  as  the  demeanor  of  the  men  went,  it  remained  to  the 
last  more  of  a  "demonstration,"  as  the  men  called  it,  than 
a  strike.  On  the  afternoon  of  Nov.  28  the  employees 
marched  peaceably  to  the  works  to  get  their  wages  in  ac- 
cordance with  the  published  announcement  of  the  com- 
pany that  the  usual  methods  of  pay  would  be  followed. 
The  announcement  of  the  company,  signed  by  Mr.  G.  E. 
Emmons,  manager  of  the  Schenectady  works,  asked  the 
employees,  "in  order  to  avoid  confusion,  to  be  as  quiet  and 
orderly  as  possible."  Mr.  Emmons  afterward  expressed  his 
gratification  at  the  splendid  showing  made  by  the  employees 
on   this   occasion. 

The  announcement  of  the  committee  of  employees  in  re- 
gard to  the  settlement  was  as  follows : 

"As  a  result  of  the  conference  with  officials  of  the  Gen- 
eral Electric  Company  Friday  afternoon,  your  committee 
is  satisfied  that  there  was  no  intentional  discrimination  in 
laying  off  Mr.  Dujay  and  Miss  Leslie,  and  further  that  the 


company  is  not  antagonistic  to  organized  labor.  We  do 
not  question  the  right  of  the  company  to  reduce  force  when 
necessary  in  such  manner  as  may  be  deemed  best  by  the 
management.  .After  careful  consideration  we  believe  that 
the  action  in  calling  a  strike  was  largely  due  to  a  misun- 
understanding. 

"While  it  is  not  possible  to  continue  to  employ  the  two 
individuals  mentioned  in  their  former  places,  the  company, 
in  its  desire  to  continue  the  harmonious  relations  hereto- 
fore e-xisting  with  its  employees  and  to  avert  the  distress 
and  suffering  which  must  necessarily  follow  as  a  result  of 
a  prolonged  struggle,  and  as  evidence  of  its  good  faith, 
agrees  to  place  them  within  a  week  in  other  places  to  do 
work  for  which  their  experience  fits  them. 

"We  have  given  a  pledge  that  such  employees  as  re- 
mained at  work  shall  be  subjected  to  no  annoyance  of  any 
sort,  and  that  every  effort  shall  be  made  to  maintain  cor- 
dial and  loyal  relations  with  the  company.  In  return  the 
company  agrees  that  there  shall  be  no  discrimination  against 
any  of  its  employees  on  account  of  their  participation  in  the 
strike. 

"We  reconunend  that  all  employees  report  for  work  in 
their  usual  places  Monday  morning.  While  it  may  not  be 
possible  to  provide  th.e  entire  force  with  work  at  that  time, 
the  company  will  make  an  effort  to  place  as  large  a  num- 
ber as  conditions  permit." 

Mayor  George  R.  Lunn  of  Schenectady  made  a  state- 
ment in  which  he  said  that  he  did  not  believe  the  settlement 
would  have  been  possible  if  the  bitter  antagonism  that  gen- 
erally operates  in  labor  disputes  had  obtained.  He  com- 
plimented the  strikers  on  the  splendid  order  preserved 
during  the  strike. 


Electrical  Service  at  Harvard-Yale  Football  Game 

.-Mthough  electricity  played  a  more  prominent  part  in  the 
reporting  of  the  recent  world's  series  of  baseball  games 
than  in  the  football  season  just  closed,  it  was  an  important 
factor  in  the  transmission  of  scores  all  over  the  country 
from  the  Harvard-Yale  game  in  Cambridge  on  Nov.  22. 
About  fifty  telegraph  operators  with  an  expert  knowledge 
of  the  game  were  stationed  on  top  of  the  Harvard  Stadium 
and  connected  by  Western  Union,  Postal  and  American 
Telephone  &  Telegraph  circuits  with  many  of  the  principal 
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cities  of  the  East.  Newspaper  service  hot  from  the  grid- 
iron was  given  by  direct  wires  running  as  far  west  as 
Chicago,  and  New  York,  Philadelphia,  Washington  and 
other  places  prominent  in  sporting  circles  kept  close  "tabs" 
on  the  pigskin  during  the  historic  struggle  for  its  posses- 
sion. Nearly  50,000  persons  attended  the  game,  about  half 
of   whom   were   transported   to   and    from   the   grounds   by 
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the  Boston  Elevated  Railway,  which^  in  addition  to  a  large 
extra  surface  car  service,  ran  four-car  trains  on  a  tvifo- 
minute  headway  in  the  Cambridge  subway  for  two  hours 
before  and  two  hours  after  the  game.  The  largest  number 
of  telegraph  circuits  from  the  field  were  operated  by  the 
Western  Union  company,  which  had  thirty  wires  in  com- 
mission. Two  operators  placed  in  the  players'  dugouts  on 
each  side  of  the  field  kept  the  press  operators  in  touch  with 
all  changes  in  line-up.  The  New  England  Telephone  & 
Telegraph  Company  operated  a  special  talking  circuit  from 
the  side  lines  to  the  Cambridge  exchange,  whence  the  scores 
were  relayed  to  all  offices  in  the  Boston  metropolitan 
district. 


Meeting  of  Electric-Sign  Manufacturers 

On  Dec.  i,  in  the  Hotel  Sherman,  Chicago,  representa- 
tives of  electric-sign  manufacturers  held  a  get-together 
meeting  for  the  purpose  of  organizing  a  co-operative  elec- 
tric-sign manufacturers'  society.  The  purposes  of  the 
organization,  as  stated  by  Mr.  James  H.  Betts,  New  York, 
in  his  opening  speech,  are:  the  betterment  of  competitive 
conditions,  stimulation  of  co-operation  with  the  central- 
station  men,  endeavoring  to  bring  about  universal  adoption 
of  the  rules  of  the  Underwriters'  Laboratories,  urging  local 
underwriters'  boards  to  conform  to  rulings  of  the  National 
Board  of  Underwriters  in  regard  to  electric  signs,  stand- 
ardization of  local  city  requirements  for  illuminated  adver- 
tising, and  the  elimination  of  the  prevailing  evil  of  the 
electric-sign  industry,  namely,  the  use  of  competitors'  de- 
signs submitted  by  a  prospective  patron.  Many  speakers 
broached  the  subject  of  co-operation  with  the  National 
Electric  Light  Association,  and  the  hope  was  expressed 
that  at  the  Philadelphia  convention  of  the  association,  to 
be  held  in  June,  some  part  of  the  program  would  be  de- 
voted to  electric  signs. 

Mr.  George  R.  Hall,  of  the  National  Electric  Sign  Com- 
pany, Jersey  City,  was  elected  temporary  chairman  of  the 
meeting  and  a  committee  was  appointed  by  him  to  formu- 
late some  plan  whereby  the  society  might  be  organized. 
This  committee,  of  which  Mr.  Norman  B.  Hickox,  Green- 
wood Advertising  Company.  Knoxville,  Tenn.,  was  chair- 
man, suggested  that  a  committee  of  three,  consisting  of 
sign  manufacturers  from  distinctly  different  geographical 
locations  in  the  country,  be  appointed  to  draw  up  a  consti- 
tution and  by-laws  for  the  society  to  be  acted  upon  at  a 
future  meeting  of  the  delegates.  For  membership  on  this 
committee  the  following  names  were  recommended :  Mr. 
George  R.  Hall.  National  Electric  Sign  Company,  Jersey 
City,  N.  J.;  Mr.  H.  I.  Markham,  Federal  Sign  System,  Chi'- 
cago,  and  Mr.  Norman  B.  Hickox,  Greenwood  Advertising 
Company,  Knoxville,  Tenn.  It  was  recommended  that  the 
accessory  manufacturers  be  made  non-voting  members  and 
that  full  membership  in  the  society  be  limited  to  those  man- 
ufacturers using  the  Underwriters'  label  service.  Follow- 
ing the  discussion  on  the  report  of  this  committee,  letters 
were  read  from  Mr.  E.  W.  Lloyd  and  Mr.  C.  H.  Jones, 
stating  that  co-operation  with  the  sign  manufacturers  was 
assured  by  the  National  Electric  Light  Association. 

In  discussing  co-operation  with  central  stations,  the 
electric-sign  manufacturers  seemed  to  be  divided  generally 
in  two  classes — namely,  those  doing  a  national  business  and 
the  local  manufacturers,  the  sale  of  whose  products  is 
confined  to  the  cities  in  which  the  respective  factories  are 
situated.  It  was  brought  out  during  the  debate  that  the 
latter  manufacturers  are  not  so  favorably  inclined  to  the 
central  stations  as  are  the  larger  firms,  since  on  account  of 
their  higher  production  costs  they  are  unable  to  compete 
in  price  with  larger  manufacturers.  This  has  led  the 
central-station  men  to  lend  their  patronage  to  the  larger 
companies  and  has  resulted  in  some  ill  feeling  between  the 
smaller   manufacturers   of   signs   and    the    local    central- 


station  companies.     However,   in   general   it  may  be  sai< 
that  the  average  sign  manufacturer  recognizes  the  central 
station   man    as   his   best    salesman's   auxiliary    and    nic 
enthusiastic  local  representative.     It  was  decided  that  t. 
present   delegates   would   meet   again,   in   Chicago,   witli: 
ninety  days,  at  the  call  of  the  chairman  of  the  commiti' 
of  three,  and  that  at  that  time  each  sign  company  won 
be  entitled  to  one  vote  upon  the  acceptance  or  rejection 
the  by-laws  and  constitution  as  presented  at  that  meetii 
section  bv  section. 


Suit  Under  Sherman  Law  Against  American  Can 
Company 

A  suit  has  been  brought  by  the  Department  of  Justice  of 
the  United  States  against  the  American  Can  Company  nr.' 
its   subsidiaries,   alleging    violation   of    the    Sherman    l.i 
The  brief  of  the  government  alleges  restraint  of  trade  ai 
an  attempt  at  monopoly.    Dissolution  of  the  combination 
a«ked.     Until  this  is  effected  fhe  court  is  asked  to  enji.: 
the  various  defendants  from  voting  or  receiving  dividends 
from    the    stocks    of    any    corporations    acquired    by    the 
company. 

President  F.  S.  Wheeler  of  the  company  made  a  stai' 
ment  in  which  he  said: 

"While   the  company   regrets  that   the  government   h 
thought  proper  to  bring  this  suit,  it  has  no  fear  or  ni 
giving  as  to  the  result.     Neither  in  the  origin  of  the  com- 
pany  nor   in   the   subsequent  conduct   of   its  business  has 
monopoly  or  restraint  of  -trade  been  attempted  or  attained. 
None  of  the  methods  commonly   known   as  'unfair  com-  . 
petition'  have  been  employed  by  the  company.    It  has  been 
party  to  no  agreements  or  understandings,  express  or  tacit, 
seeking  to  control  or  regulate  prices,  nor  has  it  sought  in 
any  way  to  rule  or  dominate  the  industry  in  which  it  is  , 
engaged.      It   has   no    such    share   of   that   industry — only 
about  one-third — as  would  enable  it  to  rule  or  dominate  it, 
even  if  it  had  the  purpose  to  do  so.    Competition  is  wholly 
free  and  keenly  active  in  that  industry. 

'"The  company  will  defend  this  suit  vigorously  and  con- 
fidently, and  it  is  the  belief  of  its  officers  and  of  its  counsel 
that  neither  the  company  nor  its  stockholders  need  feel 
anv  alarm  or  uneasiness  as  to  the  outcome." 


Chicago  Railway  Terminal  Situation 

After  five  meetings  in  which  plans  for  railway  terminals 
had  been  presented  by  Mr.  John  F.  Wallace,  Mr.  Bion  J. 
Arnold,  Mr.  A.  H.  Wacker  and  others  acting  for  various 
civic  bodies  in  Chicago,  the  terminal  committee  of  the 
City  Council  has  voted  unanimously  to  permit  the  new 
union  station  to  be  built  on  the  site  desired  by  the  Pennsyl- 
vania Railroad  Company,  namely,  in  the  block  bounded  by 
.■\dams  Street,  Jackson  Street,  Canal  Street  and  Clinton 
Street.  Although  the  vote  was  unanimous  in  favor  of  this 
site  for  the  station,  six  of  the  twelve  aldermen  voted  aye 
with  the  reservation  that  the  ordinance  must  contain  many 
concessions. 

Among  the  things  which  have  been  agreed  upon  by  Mr. 
John  F.  Wallace,  technical  expert  of  the  committee,  and 
Mr.  Bion  J.  Arnold,  adviser  of  the  citizens'  committee,  are: 
the  desirability  of  eventually  straightening  the  Chicago 
River ;  the  opening  of  several  streets  to  provide  more 
thoroughfares  to  the  West  Side  of  the  city;  the  desirabil- 
ity of  lowering  and  ultimately  covering  all  tracks  north  of 
State  Street,  which  would  necessarily  mean  electrification; 
the  desirability  of  establishing  a  technical  board  or  com-' 
mission  to  have  jurisdiction  over  all  future  matters  per- 
taining to  railroad  terminal  questions  but  so  constituted 
that  its  powers  would  not  conflict  with  legislative  powers 
of  the  City  Council  or  the  powers  of  the  state  board  of  . 
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ablic  utilities,  and  the  desirability  of  two  general  stations 
.  addition  to  the  present  Northwestern  station,  one  of 
hich  is  to  be  on  the  lake  front  east  of  Michigan  Avenue 
id  south  of  Twelfth  Street,  while  the  other  is  to  be  on 
le  West  Side  between  Canal  Street  and  the  river. 
The  drafting  of  the  necessary  ordinances  has  been  taken 
1  hand  by  a  commission  consisting  of  Chairman  Geiger 
f  the  terminals  committee,  Aldermen  Healy,  Fisher,  Bow- 
r  and  Donahoe,  Corporation  Counsel  Sexton,  Mr.  John  F. 
^'allace.  adviser  for  the  City  Council  committee ;  Mr.  Bion 
.  Arnold  and  Mr.  Walter  L.  Fisher,  representing  the  termi- 
al  plans  committee;  Mr.  Paul  Lazenby,  chief  engineer  of 
rie  Chicago  plans  commission,  and  Mr.  Robert  Redfield, 
pecial  attorney  and  chief  engineer  for  the  Pennsylvania 
Lailroad  Company. 


England  about  the  end  of  the  year.  The  system  of  whic)i 
he  is  general  manager  operates  more  than  1400  miles 
of  track,  exclusive  of  600  miles  or  more  of  a  line  from 
which  the  Midland  Railway  has  running  powers.  Among 
other  questions  which  Sir  Guy  will  consider  on  this  trip 
will  be  those  of  using  steel  cars  in  place  of  wooden  cars, 
the  elimination  of  grade  crossings  and  the  relations  between 
the  railroads  and  public  utility  commissions. 


!  English  OflScials  Study  Railroad  Electrification 

i  As  noted  elsewhere  in  this  issue,  Mr.  A.  H.  Stanley, 
General  manager  of  the  London  Underground  Railway,  is 
iscorting  through  the  United  States  a  party  of  officials  of 
iJie  Midland  Railway,  one  of  the  great  trunk  lines  of  Eng- 
'and.  Some  interesting  particulars  on  the  plans  of  this 
ompany  and  its  operating  conditions  were  obtained  by  a 
epresentative  of  the  Electrical  World  in  an  interview  with 
jir  Guy  Granet,  general  manager  of  the  Midland  company, 
sir  Guy  said  that  the  electrification  question  had  become 
in  acute  one  with  his  company,  partly  on  account  of  the 
■ecent  acquisition  of  the  London,  Tilbury  &  Southend  Rail- 
vay,  a  system  with  some  70  miles  of  route.  At  this  time 
he  very  heavy  suburban  traffic  of  the  Midland  interests 
nust  be  cared  for  on  only  ijl^  miles  of  its  own  track,  the 
■emainder  being  handled  over  the  Whitechapel  and  Bow 
ixtension  of  the  Metropolitan  &  District  division  of  the 
London  Underground  Railway.  The  problems  which  his 
:ompany  has  before  it,  he  said,  are  three  in  number.  First 
:omes  the  electrification  of  the  Tilbury  line  because  of  the 
/ery  congested  conditions  now  obtaining  upon  it.  Second, 
Dut  more  remote,  is  the  electrification  of  the  main  line  of 
;he  Midland  Railway  from  London  to  Bedford,  a  distance 
Df  50  miles.  In  this  instance  the  electrification  will  be 
undertaken  chiefly  to  build  up  still  further  the  rapidly  grow- 
ing suburban  traffic,  A  third  proposition,  and  one  which 
ippears  extremely  attractive,  is  the  substitution  of  electric 
for  steam  traction  for  sections  with  heavy  freight  traffic 
lo  make  possible  the  hauling  of  longer  trains  over  the 
heavy  grades.  As  he  expressed  it,  the  Midland  Railway 
passes  over  the  backbone  of  England,  and  in  the  mining 
di.stricts  its  grades  are  steeper  than  are  common  on  British 
railways. 

Sir  Guy  Granet  said  he  had  already  seen  the  New  York 
Central  and  the  New  Haven  installations  at  New  York  and 
was  very  much  impressed  with  them.  The  use  of  electric 
switching  locomotives  was  of  special  interest  to  him  in 
connection  with  his  freight  service.  While  he  had  come 
to  no  conclusions  on  the  subject  of  system,  he  said,  it  was 
reasonable  to  suppose  that  the  choice  in  each  case  would 
depend  upon  the  kind  of  traffic  to  be  served.  .Xt  London, 
for  instance,  it  might  be  desirable  to  choose  a  system  of 
propulsion  and  rolling  stock  which  could  be  used  in  con- 
nection with  the  local  underground  railways.  An  impor- 
tant quesion  is  that  of  clearances,  because  it  would  not  be 
altogether  desirable  to  have  a  class  of  rolling  stock  too 
large  for  the  London  tubes.  However,  the  question  of 
having  the  local  underground  railways  serve  shorter  sub- 
urban sections  was  under  consideration.  The  sentiment 
among  steam  railroad  men  in  England  at  this  time  is  not 
for  the  general  electrification  of  railways,  but  for  electri- 
fication in  congested  sections  and  for  suburban  lines  where 
electric  operation  will  permit  more  trains  and  consctpient 
increase  of  commuter  traffic. 

It  is  the  purpose  of  Sir  Guy  and  his  party  to  visit  all  the 
important  electrifications  as  far  as  Chicago  and  to  return  to 


Convention  of  A.  S.  M.  E. 

The  thirty-fourth  annual  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers  was  held  in  the  Engineering 
Societies  Building,  New  York  City,  Dec.  2  to  5,  with  an 
attendance  totaling  750  members  and  500  guests. 

At  the  opening  session  of  Tuesday  evening  President  W. 
F.  M.  Goss,  dean  of  the  Schools  of  Engineering,  Univer- 
sity of  Illinois,  Urbana,  made  his  official  address,  in  the 
course  of  which  he  discussed  technical  education  as  a  fac- 
tor in  the  development  of  professional  ideals.  The  speaker 
made  a  plea  for  better  appreciation  of  the  responsibilities 
and  possibilities  of  technical  education  and  urged  the  set- 
ting of  even  higher  standards  in  the  curricula  and  plans 
of  conducting  such  colleges.  As  long  as  engineers  in  com- 
mercial pursuits  can  earn  as  much  in  a  week  as  a  college 
professor  receives  in  a  year,  it  is  hardly  likely,  pointed  out 
Dr.  Goss,  that  the  best  men  can  be  secured  for  the  col- 
leges. At  the  present  time  about  1000  graduates  in  me- 
chanical engineering  are  being  turned  out  each  year  by 
the  technical  schools  of  America. 

Election   of  Officers 

The  report  of  the  tellers  in  charge  of  the  balloting  for 
officers  was  then  read,  and  the  following  were  declared 
elected:  President,  Mr.  James  Hartness,  Jones  &  Lamson 
Machine  Company,  Springfield,  Vt. ;  vice-presidents,  Mr. 
Henry  L.  Gantt,  of  New  York  City;  Mr.  E.  E.  Keller, 
president  Detroit  Insulated  Wire  Company,  Detroit,  Mich., 
and  Mr.  H.  G.  Reist,  General  Electric  Company,  Schenec- 
tady, N.  Y. ;  managers,  Mr.  John  Hunter,  Union  Electric 
Light  &  Power  Company,  St.  Louis,  Mo.;  Prof.  A.  M. 
Greene,  Jr.,  Rensselaer  Polytechnic  Institute,  Troy,  N.  Y., 
and  Mr.  Elliott  H.  Whitlock,  National  Carbon  Company, 
Cleveland,  Ohio;  treasurer,  Mr.  William  H.  Wiley,  John 
Wiley  &  Sons,  New  York. 

Following  the  announcement  of  the  tellers.  President- 
elect Hartness  was  called  upon  for  an  address  and  spoke 
briefly,  emphasizing  the  pleasant  personal  relationships 
existing  between  members  of  the  Society  of  Mechanical 
Engineers.  During  his  own  twenty  years  of  membership 
in  the  body,  he  said,  he  had  formed  many  .sterling  and 
warm  friendships.  A  reception  to  the  president  and  presi- 
dent-elect followed,  after  which  a  collation  was  served  in 
the  rooms  of  the  society  on  the  eleventh  floor. 

The  business  meeting  of  Wednesday  morning  was  largely 
taken  up  with  the  reports  of  standing  committees  on  so- 
ciety affairs  and  of  the  special  technical  committee  on 
flanges,  standard  threads  for  hose  couplings  and  pipe-thread 
gages. 

Operation  of  2365-Hp  Boilers  at  Detroit 

Mr.  J.  W.  Parker,  of  the  Edison  Electric  Illuminating 
Company,  Detroit,  Mich.,  opened  the  professional  program 
with  his  paper  presenting  further  data  on  the  operation  of 
the  large  boilers  at  the  Delray  plant  of  the  Detroit  com- 
pany. Nine  of  these  236s-hp  units  are  now  in  service,  the 
oldest  group  covering  a  period  of  three  and  one-half  years. 
In  refutation  of  the  objection  which  has  been  urged  against 
the  use  of  such  large  boilers — namely,  that  a  considerable 
part  of  a  plant's  steam-generating  capability  may  be  lost 
by  the  shutting  down  of  a  single  unit — practical  operating 
records  at  Delray  were  quoted  by  the  author.  During  a 
given  three-month  run  of  six  units  it  was  at  no  time  com- 
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pulsory  to  put  a  boiler  out  of  coniniissiun.  nor  wa.s  any 
boiler  out  of  commission  during  the  peak  load  of  the  day, 
from  4  p.  m.  to  6  p.  m.  .Again,  in  more  than  a  year's  oper- 
ation of  seven  boilers  whose  average  age  is  two  years  only 
two  tubes  were  replaced.  Both  of  these  faulty  tubes  were 
discovered  by  inspection  and  neither  caused  a  shut-down. 

Mr.  Parker's  report  also  discussed  the  methods  of  oper- 
ating the  boilers,  pointing  out  the  advantages  resulting 
from  the  Ik-.xibility  of  these  units  and  the  extremely  flat 
efficiency  manifested.  The  latter  is  virtually  a  straight 
line  from  a  value  of  82  per  cent  efficiency  at  60  per  cent 
load  to  78  per  cent  efficiency  at  220  per  cent  load.  The 
labor  cost  of  firing  this  twelve-boiler  plant  is  estimated  at 
$101  per  day,  or  0.0076  cent  per  kw-hr.  The  watch  fore- 
man is  paid  31.5  cents  per  hour  and  the  fireman  receives 
25  cents  per  hour. 

The  closing  section  of  Mr.  Parker's  paper  was  devoted 
to  subjects  of  furnace  design  and  stoker  and  brickwork 
maintenance.      In    general,   the   conclusions   reached    from 
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practical  operation  of  these  big  boilers  is  that  in  reliability 
they  equal  the  turbo-generator,  and  that  such  large  boiler 
units  present  possibilities  of  operating  economy  and  sim- 
plicity of  design  which  are  greatly  in  advance  of  present 
steam-generating  practice. 

Discussion 

Discussion  of  Mr.  Parker's  paper  was  opened  by  Mr. 
Alexander  Dow,  Detroit,  Mich.,  who  declared  that  the 
theory  of  the  Detroit  company  management  in  installing 
large  units  had  not  only  been  to  reduce  floor  space  and 
increase  efficiency  but  also  to  demonstrate  that  the  payment 
of  higher  rates  for  boiler-room  attendance  would  well  war- 
rant the  improved  results  obtained.  Mr.  Dow  advised  re- 
ducing the  number  of  firemen  but  improving  the  class  of 
men  secured  for  this  work. 

Mr.  A.  A.  Gary,  New  York  City,  discussed  compara- 
tive experience  obtained  with  carbon-dioxide  measurements 
and  means  of  checking  with  steam-flow  meters.  Mr.  I.  E. 
Moultrop,  Boston,  Mass.,  declared  that  the  operating  engi- 
neer must  look  to  his  fire-room  for  efficiency,  putting  his 


best-paid  men  in  that  department.  In  Boston,  he  added, 
the  steam-flow  meter  has  been  used  with  entire  success. 
On  the  other  hand,  Mr.  Moultrop  also  expressed  doubt 
whether  the  value  of  the  CO,  recorder  is  as  great  as  ij 
generally  belicvecl.  Mr.  R.  \).  De  Wolf,  Rochester,  N.  Y., 
testified  that  he  places  i>rincipal  reliance  on  .steam-flow 
meters  rather  than  on  CO,  records.  Mr.  Edward  L'ehling, 
Passaic,  N.  J.,  declared  that  CO,  recorders  give  satisfac- 
tion if  used  intelligently. 

Mr.  William  Rent,  Montclair,  X.  J.,  observed  that  cer- 
tainly at  present  the  highest  operating  efficiencies  arc  being 
obtained  where  CO,  records  are  kept.  He  suggested,  how- 
ever, that  a  recorder  of  oxygen  content  be  deviseil.  as  the 
proportion  of  oxygen  present  in  the  flue  gases  (ranging 
from  3  to  7  per  cent)  affords  a  more  accurate  index  of  the 
combustion  conditions  obtained  than  does  the  CO,  per- 
centage. 

Mr.  R.  P.  Bolton.  New  York,  complimented  the  design- 
ers of  the  Delray  boilers  on  the  size  of  the  combustion 
spaces  provided  and  urged  the  use  of  a  higher  class  of 
intelligence  in  the  operating  staff  of  station  fire-rooms.  Dr. 
1).  S.  Jacobus,  .\ew  York,  observed  that  a  plant  can  be 
operated  satisfactorily  on  the  basis  of  secondary  indica- 
tions, provided  these  relations  are  once  accurately  estab- 
lished. .Serious  errors  may,  however,  result  from  improper 
interpretation,  as  in  the  case  of  the  engineer  who  main- 
tained his  CO,  content  high  by  copiously  wetting  his  coal. 
Mr.  Harrington  Emerson,  Xew  York,  criticised  the  tabula- 
tion of  maintenance  costs  given  in  the  paper. 

Mr.  D.  M.  Myers,  New  York,  said  that  in  the  operation 
of  power  plants  not  used  for  utility  service  the  lay  man- 
agement frequently  knows  little  or  nothing  of  fire-room 
condition.s.  By  educating  the  fire-room  staff  without  add- 
ing equipment,  it  is  in  many  instances  possible  to  achieve 
marked  increases  in  efficiency.  Mr.  J.  C.  Parker.  Phila- 
delphia, Pa.,  reported  that  some  of  the  early  large  double- 
ended  boilers  installed  by  the  Philadelphia  Rapid  Transit  i 
Company  are  still  in  operation  on  the  company's  service.    ' 

Task-Setting  for  Boiler-Room  Employees 

.\t  the  general  session  of  Thursday  morning  a  paper  on 
"Task-Setting  for  Firemen  and  Maintaining  High  Effici- 
ency in  Boiler  Plants"  was  presented  by  Mr.  Walter  N. 
Polakov.  As  pointed  out  by  the  author,  the  possibility  of 
accomplishment  of  a  task  is  governed  by  co-ordination  of 
conditions  and  supplies  with  power  demand  and  facilities; 
the  guidance  of  men  in  their  work,  and  the  regaining  of 
physical  losses  during  intervals  between  working  periods. 
The  desirability  of  accomplishment  of  a  task  set  within 
men's  possibilities  requires  the  study  of  physical,  psychical 
and  social  stimuli.  To  the  first  group  are  referred  pay- 
ment of  bonus,  better  surroundings,  shorter  hours,  sanitary 
conditions,  etc.  Psychical  factors  include  sporting  spirit, 
confidence  in  records,  relationship  with  management,  and 
desire  to  study  and  advance.  To  the  last-named  group  be- 
long such  stimuli  as  the  attitudes  of  fellow  workmen  and 
members  of  the  family,  the  condition  of  the  labor  market, 
legal  regulations,  etc. 

In  his  paper  "Properties  of  Steam,"  which  was  read  by 
title  only.  Prof.  R.  C.  H.  Heck  offered  a  new  pair  of  char- 
acteristic equations  for  steam,  giving  the  specific  volume 
and  heat  content,  respectively,  in  terms  of  pressure  and 
temperature  as  independent  variables. 

Hoisting,  Conveying  and  Dynamic  Braking 

The  report  of  the  sub-committee  on  hoisting  and  convi 
ing,  of  which  Mr.  R.  B.  Sheridan  is  chairman,  preseiT 
in  its  report  a  review  of  existing  practice  and  recent  pr^ 
ress.  pointing  out  the  increase  in  hoisting  loads  to  30  t' 
and  over:  the  higher  speeds  employed,  which  now  exce 
2000  ft.  per  minute:  the  use  of  the  man-trolley  with  ?• 
transported  operator;  introduction  of  storage-batte: 
trucks,  extension  of  monorail  svstems,  etc.    The  committi  ■ 
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urged  standardization  in  electrical  machinery  as  essential 
to  the  satisfaction  of  both  the  manufacturer  and  user. 

A  paper  on  "Dynamic  Braking  for  Coal  and  Ore-Hand- 
ling Machinery,"  by  Mr.  Clark  T.  Henderson,  cited  how  the 
great  increase  in  the  use  of  electric  motor  hoists  for  coal 
and  ore  handling  has  developed  dynamic-brake  control  for 
lowering  to  a  high  degree  of  refinement.  Generally  speak- 
ing, explained  the  author,  it  is  not  good  practice  to  figure 
on  obtaining  lowering  speeds  greater  than  200  per  cent  of 
the  full-load  hoisting  speed,  unless  special  motors  are  em- 
ployed. Lowering  speeds  should  be  held  down  to  even  one 
and  one-half  times  full-load  hoisting  speed  if  possible.  The 
commutation  of  standard  series-wound  mill-type  motors  is 
not  good  if  operated  above  200  per  cent  of  full-load  speed. 
Furthermore,  the  energy  stored  in  their  armatures  becomes 
too  great  for  rapid  control  at  high  speeds. 

Three-phase  alternating-current  motors  can  be  connected 
directly  to  the  line  for  reverse  operation  and  will  prevent 
the  lowering  speed  from  exceeding  the  full-load  hoisting 
speed  by  more  than  a  few  per  cent.  The  motors  cannot, 
however,  be  used  to  slow  down  the  load,  for  only  this  one 
braking  speed  is  available.  On  some  installations  attempts 
have  been  made  to  obtain  perfect  braking  control  by  the 
e.xcitation  of  the  stator  windings  of  the  hoist  motors  from 
a  source  of  direct-current  supply.  When  the  stator  wind- 
ings are  thus  excited  the  motors  act  as  generators  and  the 
currents  set  up  in  the  rotor  windings  serve  to  retard  the 
descending  load.  The  exciting  current  required  is,  how- 
ever, so  high  that  if  prolonged  for  any  considerable  period 
it  will  cause  the  winding  to  overheat.  It  has  been  neces- 
sary, therefore,  to  incorporate  with  these  alternating-cur- 
rent dynamic-braking  systems  means  for  varying  the  stator 
excitation  in  proportion  to  the  braking  effort  which  the 
motor  is  expected  to  exert. 

The  later  technical  sessions  of  the  convention  will  be 
reported  in  a  following  issue. 

Gr.^shof  Medal  to  Mr.  Westinghouse 

On  Wednesday  evening  before  an  audience  that  packed 
the  auditorium  of  the  Engineering  Societies  Building  the 
Grashof  Medal  of  the  Verein  Deutscher  Ingenieure  was 
formally  transmitted  to  Mr.  George  Westinghouse,  although 
the  distinguished  recipient  was  prevented  by  illness  from 
being  present.  The  actual  award  of  the  medal,  as  explained 
by  Col.  E.  D.  Meier,  was  made  in  Leipzig  last  summer 
before  a  brilliant  company  which  included  the  King  of 
Saxony,  (jeheimrat  Dr.  Frederick  Romberg,  of  Cologne, 
Germany,  as  representative  of  the  Verein  Deutscher  Inge- 
nieure, made  an  eloquent  address  in  his  native  tongue, 
urging  that  the  bonds  which  unite  American  and  German 
engineers  be  encouraged  and  strengthened.  Other  members 
of  the  committee  representing  the  Verein  who  occupied  the 
rostrum  with  Colonel  Meier  and  Dr.  Romberg  were 
Messrs.  Rudolph  Hering  and  C.  D.  Waelzoldt.  In  the 
absence  of  ?^lr.  Westinghouse,  the  medal  was  accepted  in 
his   behalf   by    President-elect    Ilartness. 

The  medal-presentation  ceremony  was  followed  by  an 
address  on  "Leonardo  da  Vinci — Engineer  and  Artist,''  by 
Mr.  John  W.  Lieb,  Jr.,  vice-president  of  the  New  York 
Edison  Company  and  past-president  of  the  A.  S.  M.  E. 
The  versatility  of  this  extraordinary  savant  proved  to  be  a 
topic  of  the  greatest  interest,  and  Mr.  Lieb  illustrated  his 
absorbing  address  with  numerous  reproductions  from  Leon- 
ardo's works,  testifying  to  his  talents  as  painter,  sculptor, 
anatomist,  philosopher,  botanist,  astronomer,  mathema- 
tician, engineer  and  constructor. 

On  Thursday  evening  at  the  Hotel  Astor  was  held  the 
German  dinner  simulating  one  of  the  entertainments  ac- 
corded to  the  society  by  its  German  hosts  during  the  trip 
abroad  last  summer.  Past-president  W.  R.  Warner  gave  an 
illustrated  lecture  describing  the  chief  events  of  the  trip 
and  the  evening's  entertainment  closed  with  dancing  in  the 
great  ballroom. 


Public  Service  Commission  News 

Maryland  Commission 

The  Maryland  Public  Service  Commission  has  received 
an  application  from  the  Susquehanna  Transmission  Com- 
pany for  permission  to  issue  $286,000  first  mortgage  5  per 
cent  bonds  to  be  used  in  liquidating  obligations  to  the 
Pennsylvania  Water  &  Power  Company. 

The  Consolidated  Gas,  Electric  Light  &  Power  Company 
of  Baltimore  has  applied  to  the  commission  for  permission 
to  issue  $743,000  general  mortgage  4j/>  per  cent  bonds. 
The  proceeds  are  to  be  used  in  buying  property,  improving 
plant  and  extending  the  distribution  system. 

Massachusetts  Commission 

The  Public  Service  Commission  has  issued  an  order 
requiring  all  corporations  under  its  jurisdiction  to  file  quar- 
terly statements  of  general  expenses  in  full  detail,  except 
as  excused  by  the  board  in  special  cases,  such  expenses  to 
include  in  particular  money  paid  for  advertising  in  news- 
papers and  periodicals,  for  salaries  and  expenses  of  a  legal 
character  outside  the  regular  legal  departments,  for  services 
in  legislative  matters,  and  money  expended  to  assist  or 
influence  the  nomination  or  election  of  any  person  to  public 
office.  The  reports  are  to  date  from  October,  1913. 
New  York  Commissions 

Testimony  has  been  taken  by  the  New  York  Public 
Service  Commission,  Second  District,  in  the  case  involving 
the  rates  of  the  New  York  Telephone  Company.  Mr.  A. 
B.  Welch,  commercial  engineer  for  the  New  York  Tele- 
phone Company,  appeared  as  a  witness  on  Nov.  28.  He 
testified  that  48  per  cent  of  the  business  of  the  company 
was  delivered  to  private  exchanges. 

Indiana  Commission 

The  Public  Service  Commission  of  Indiana  has  sent  to 
electrical  utilities  the  final  draft  of  the  classification  of  ac- 
counts and  forms  prescribed  by  the  commission  under  the 
new  law.  Statistics  prepared  by  the  commission  show 
appro.ximately  350  electrical  utility  companies  of  Class  C, 
which  includes  utilities  in  towns  of  less  than  3000  popu- 
lation. In  Class  B,  towns  and  cities  between  3000  and 
10,000  in  population,  the  total  number  is  fifty-three  utili- 
ties, and  in  Class  A,  all  cities  over  10,000  inhabitants,  the 
total   is  twenty-five   electrical  companies. 

The  forms  apply  to  municipal  as  well  as  privately  owned 
utilities,  and  the  new  system  is  operative  from  July  l,  1913. 
The  annual  reports  of  the  companies  to  the  commission  are 
to  be  made  in  accordance  with  the  forms  and  specifications 
prescribed  by  the  commission. 

The  forms  now  prescribed  will  provide  each  utility  with 
a  means  of  securing  cost  figures,  under  the  provisions  of 
the  statute,  which  requires  specification  of  cost  per  unit 
from  each  company. 

Classifications  cannot  be  modified  or  changed  in  any  way 
without  permission  from  the  commission.  If,  however,  a 
utility  desires  more  detailed  information  with  reference  to 
any  department  of  its  business,  enlargements  of  the  classi- 
fication may  be  made. 

No  attempt  was  made  by  the  commission  to  make  up  all 
of  the  small  forms,  such  as  work  orders  and  statistical  in- 
formation blanks.  The  commission  announced  that  to  in- 
troduce an  entirely  new  set  of  such  forms  would  be 
impossible  at  this  early  date. 

"It  is  needless  to  say  that  all  payrolls  must  be  properly 
distributed  as  called  for  in  the  classification,"  the  commis- 
sion announced.  "Material  and  supplies  of  all  kinds  must 
be  charged  to  the  proper  operating  or  construction  account 
when  used.  When  purcha.sed,  these  supplies  must  be 
charged  to  their  respective  storeroom  accounts.  All  in- 
voices or  bills  for  goods  purchased  by  the  utility  should  be 
checked  upon  receipt  of  the  goods  and  the  invoices  marked 
so  as  to  leave  no  doubt  as  to  the  proper  accounts  to  which 
they  should  be  charged." 
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Current  News  Notes 

Census  of  St.  Louis  Electric  Lmployees. — The  St. 
Louis  League  of  Electrical  Interests,  Jovian  Chapter,  re- 
cently took  a  census  of  the  employees  in  the  electrical  in- 
terests in  St.  Louis.  About  75  per  cent  of  the  total  number 
of  electrical  concerns  in  the  city  were  willing  to  furnish 
the  necessary  data.  The  figures  secured  were  as  follows: 
Male  employees,  13,311;  female  employees.  1839;  total, 
15,150;  number  of  dependents,  32,832;  number  of  concerns 
complying   witii    request    for   information.   72. 

♦  *     * 

I'OREiGN  Markets  for  Electric  Devices.— Reports  from 
a  number  of  American  consuls  in  foreign  countries  describ- 
ing the  present  application  of  and  probable  demand  for 
electric  appliances  in  their  vicinities  are  presented  in  No. 
277  of  Daily  Consular  and  Trade  Reports,  issued  Nov.  26 
by  the  United  States  Department  of  Commerce,  Washing- 
ton, D.  C.  Among  the  countries  reported  on  are  Austria, 
Belgium,  Great  Britain,  Greece,  Italy,  Norway,  Portugal, 
Russia,  Spain,  Sweden,  Switzerland.  Turkey,  Ceylon,  India, 
China,  Chile  and  Venezuela. 

*  *     * 

Liquefied  Carbon. — According  to  a  cable  message  to 
the  New  York  Tribune,  at  a  scientific  meeting  held  Nov. 
2^  at  Breslau,  Prof.  Lunimer  claimed  that  he  had  succeeded 
in  liquefying  carbon  by  means  of  a  220-volt;  arc  lamp  burn- 
ing in  a  partial  vacuum.  He  said  that  under  a  slight  reduc- 
tion of  pressure  the  carbons  became  semi-liquid,  and  that 
when  the  pressure  was  further  diminished  they  became 
quite  fluid.  If  the  pressure  is  still  further  reduced  the  phe- 
nomenon of  ebullition  appears,  but  on  a  close  approxima- 
tion to  a  vacuum  the  carbons  resume  their  solid  form. 


SOCIETY  MEETINGS 
Public  Utility  Depreciation.— A  paper  by  Mr.  John 
W.  Alvord  on  "The  Depreciation  of  Public  Utility  Prop- 
erties as  Affecting  Their  Valuation  and  Eair  Return"  will 
be  presented  before  the  American  Society  of  Civil  Engi- 
neers, New  York,  on  Dec.  17,  1913. 

*  *     * 

Efficiency  Society. — A  meeting  of  the  Efficiency  So- 
ciety will  be  held  at  the  Aldine  Club,  200  Fifth  Avenue, 
New  York,  on  Dec.  9,  at  which  time  addresses  will  be  deliv- 
ered by  Mr.  Frank  A.  Home,  Mr.  Dean  Park  and  Miss 
Margaret  MacKinley.  The  offices  of  the  society  are  at 
41  Park  Row,  New  York. 

*  *     * 

New  York  Section,  I.  E.  S.— At  a  meeting  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society  to  be 
held  in  the  Engineering  Societies  Building  on  Dec.  11  Mr. 
Frank  E.  Wallis  will  present  a  paper  entitled  "The  Rea- 
sons for  Styles  in  Architecture,"  and  Mr.  Howard  E.  Wat- 
kins  will  present  one  on  "Periods  of  Architecture  as 
Applied  to  F'ixture  Design." 

*  *     * 

F'raternity  of  Electrical  Engineering  Graduates. — 
The  national  association  of  Eta  Kappa  Nu,  the  fraternity 
jf  electrical  engineering  students  and  graduates,  will  form 
1  branch  organization  at  Schenectady,  N.  Y.,  on  Dec.  8, 
with  thirty  charter  members.  The  formation  of  the  branch 
:hapter  is  in  response  to  a  demand  made  by  the  rapidly 
increasing  number  of  members  residing  in  Schenectady  and 
its  vicinity.  At  the  meeting  officers  and  committees  will 
be  selected.  A  paper  will  be  presented  by  an  engineer  of 
the  General  Electric  Company.  It  is  expected  that  the  new 
branch,  which  includes  the  territory  in  northern  New  York 
and  western  Massachusetts,  will  become  one  of  the  most 
active  organizations  of  its  kind  in  the  East. 


Convention  of  Refrigerating  Engineers. — The  ninth 
annual  meeting  of  the  American  Society  of  Refrigerating 
Engineers  was  held  at  New  York,  Dec.  i  and  2.  Among 
the  papers  presented  of  interest  to  electrical  men  were  tin- 
following:  "Electricity  for  Ice-Making  and  Refrigeration 
as  Supplied  by  the  Central  Station,"  by  Mr.  C.  H.  Stevens, 
Edison  Illuminating  Company,  Brooklyn,  N.  Y. ;  "The 
Chemistry  of  Raw-Water  Can  Ice,"  by  Mr.  John  C.  Sparks, 
.\ew  York,  and  "The  Sterilization  of  Water  by  Ultra- Vio- 
let Rays,"  by  Dr.  Max  von  Recklinghausen,  Strasburg, 
(iermany. 

*  *     * 

Electric  Club  of  Chicago. — Officers  have  been  put  in 
nomination  for  next  year's  administration  of  the  Electric 
Club  of  Chicago  as  follows:  President,  Mr.  Alfred  R. 
Bone,  Chicago  Telephone  Company;  vice-president,  Mr. 
William  C.  Berry,  Commonwealth  Edison  Company;  treas- 
urer, Mr.  F.  W.  Harvey,  Jr.,  Popular  Electricity  and  the 
World's  Advance;  sc-cretary,  Mr.  Howard  Ehrlich,  Elec- 
trical Review  and  Western  Electrician;  managers,  Messrs. 
H.  L.  Judd,  Public  Service  Company  of  Northern  Illinois; 
R.  I.  Phillips,  Pitt  Engineering  Company;  A.  R.  Dean. 
Federal  Sign  System  (Electric)  ;  Stephen  Gardner,  West- 
inghouse  Electric  &  Manufacturing  Company,  and  Fred  M. 
Rosseland,  Chicago  Telephone  Company. 

*  *     * 

Electrical  Topics  Before  Coal  Operators. — At  the 
winter  meeting  of  the  Coal  Mining  Institute  of  America 
held  at  the  Fort  Pitt  Hotel.  Pittsburgh,  Pa.,  Dec.  4  and  5 
several  papers  presented  dealt  with  topics  of  electric.i; 
interest  in  connection  with  coal  mining.  "Safeguarding 
the  Use  of  Electricity  in  Mines"  was  the  title  of  the  paper 
by  Mr.  C.  G.  Brehm,  electrician  Oliver  Snyder  Steel  Com- 
pany, Uniontown,  Pa.,  while  "Stray  Electrical  Currents" 
was  the  topic  discussed  by  Mr.  W.  F.  Elwood,  consulting 
chemist,  Greensburg,  Pa.  Mr.  H.  H.  Clark,  electrical  en- 
gineer United  States  Bureau  of  Mines,  closed  the  technical 
program  with  an  address  on  "Portable  Electric  .Mine  ' 
Lamps,"  an  abstract  of  which  is  given  elsewhere  in  this 
issue. 

*  *     * 

Testing  Horizo.ntal  Low-Head  Water  Turbines  at 
Elkhart,  Ind. — On  Nov.  24  Mr.  Lucius  B.  Andrus,  of 
South  Bend,  Ind.,  read  a  paper  on  "The  Testing  of  Hori- 
zontal Low-Head  Water  Turbines  at  Elkhart,  Ind.,"  be- 
fore the  Western  Society  of  Engineers  in  Chicago.  Re- 
sults obtained  were  not  given,  but  a  chart  presented  showed 
maximum  efficiencies  of  83  per  cent  on  one  of  the  Leffel 
wheels  operating  under  a  head  of  about  18  ft.  A  partially 
floating  rocker  ring  built  especially  for  this  installation  in 
connection  with  the  Lombard  governor  was  sketched  and 
explained  by  Mr.  .^ndrus.  •  The  following  men  took  part 
in  the  discussion:  Messrs.  D.  W.  Roper,  Chicago:  W.  B. 
Jackson,  Chicago;  M.  G.  Lloyd,  Chicago;  H,  E.  Goldberg, 
Chicago,  and  F.  G.  Vent.  Chicago. 
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Electric  Cooking  Facts. — At  the  regular  CI 
Jovian  Luncheon  held  on  Dec.  I.  in  the  Hotel  Sherma 
Mr.  G.  A.  Hughes,  of  the  Hughes  Electric  Heating  Com- 
pany, read  an  interesting  and  instructive  paper  on  electric 
cooking  in  which  he  declared  that  the  electric  range  is  now 
an  economic  competitor  of  the  gas  and  coal  ranges  in  all 
cities  where  a  cooking  rate  of  4  cents  per  kw-hr.  or  less  i- 
in  effect.  In  answering  the  questions  of  the  members  fol- 
lowing the  reading  of  the  paper  many  enlightening  facts 
regarding  the  electric-cooking  rates  of  central-station  com- 
panies in  various  parts  of  the  country  were  brought  out. 
It  was  stated  that  within  the  last  week  the  electric-service 
company  at  Jacksonville,  Fla.,  had  reduced  its  rates  to  2 
cents  per  kw-hr.  for  cooking.  The  record  for  electric 
ranges,  it  was  reported,  is  now  held  by  Winnipeg,  where 
the  rate  is  i  cent  per  kw-hr.  and  more  than  100  ranges 
are  in  use. 
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Central  Station  Practice  of  Windsor,  Vt. 

The  development  of  a  small  progressive  central-station 
system  supplying  electricity  to  a  manufacturing  and 
rural    community    in    the    upper   Connecticut    Valley 


THL  attractive  Xcw  Lngland  village  of  Windsor, 
\t.,  situated  on  the  east-central  border  of  the 
Green  Mountain  State,  about  140  miles  north- 
west of  Boston,  has  lately  achieved  prominence  as  the 
port  of  entry"  of  President  Wilson  when  en  route  to 
and  from  his  summer  home  at  Coniish,  N.  H.,  and  as  the 
nearest  business  center  to  the  "sunmier  capital,"  the 
home  of  a  growing  colony  of  residents  distinguished  in 
the  larger  business  and  professional  life  of  the  nation  and 
the  seat  of  varied  manufactures,  the  town  supplies  a  ter- 
ritory  for   the   development   of   electric   service  along  di- 

'  versified  lines.  The  central-station  requirements  are  pro- 
vided by  the  Windsor  Electric  Light  Company,  whose  sys- 
tem, althougli  small  in  rating,  has  lately  been  modernized 
along  highly  efficient  directions. 

I     The  population  served  by  the  company  totals  about  2500. 

\  The  distribution  circuits  cover  the  greater  part  of  Windsor 
and  extend  into  the  adjoining  town  of  Cornish,  on  the  op- 
posite side  of  the  Connecticut  River.  At  Windsor  is  the 
plant  of  the  Windsor  Machine  Company,  manufacturing 
the  "Gridley  Automatic"  lathe  and  employing  about  425 
persons.  The  shops  of  this  concern  occupy  a  ground  area 
of  about  2  acres.  The  village  also  contains  a  canning  fac- 
tory, a  glazing  concern,  a  machine  shop,  a  shoe  factory, 
three  banks,  water-works  and  a  sewerage  system.  Two 
garages  are  prominent  consumers  of  electrical  service,  and 
the  \ermont  State  Prison,  situated  in  the  town,  is  lighted 
from  the  company's  mains.     The  central-station  system  has 


been  in  operation  about  tifieen  years,  but  its  modernization 
began  about  five  years  ago  under  the  controlling  interest  of 
Mr.  Frank  A.  Kennedy,  of  the  National  Biscuit  Company, 
who  resides  in  Windsor.  About  300  customers  are  on  the 
company's  lines.  The  gross  income  is  now  about  $5.60 
per  capita. 

The  company  operates  two  hydroelectric  plants  and  a 
steam  auxiliary,  all  located  near  the  center  of  Windsor  on 
Mill  Brook,  a  tributary  of  the  Connecticut  River  draining 
a  portion  of  the  watershed  of  the  Mount  Ascutney  region, 
in  which  the  town  is  situated.  The  upper  hydroelectric 
plant  is  about  half  a  mile  above  the  lower  installation,  the 
latter  being  situated  within  a  few  hundred  feet  of  the  steam 
auxiliary  station.  These  last  are  known  as  the  main  plant 
of  the  company.  Supplementary  energy  is  derived  by  pur- 
chase at  certain  periods  of  the  year  from  the  Windsor 
Machine  Company,  which  operates  a  500-kw  steam-turbine 
generator  in  its  factory  service.  From  October  to  May  the 
service  of  the  Windsor  Electric  Light  Company  can  usually 
be  carried  entirely  by  the  main  plant,  at  which  time  the 
generating  capacity  in  the  upper  hydroelectric  station  is 
utilized  almost  entirely  by  a  motor-driven  sawmill  in  its 
immediate  vicinity.  During  this  period  no  energy  is  pur- 
chased from  the  Windsor  Machine  Company,  but  secondary 
energy  is  sold  to  the  latter  at  0.5  cent  per  kw-hr.  The 
main  and  upper  plants,  and  also  the  machine  company's 
plant,  are  interconnected  by  tie  lines,  but,  with  the  excep- 
tion of  the  sawmill   service  above  mentioned,  all  distribu- 
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tion  is  effected  from  the  main  plant  of  the  central  station 
as  a  controlling  point.  During  the  period  when  the  hydro- 
electric service  is  available  at  normal  flow  of  the  stream  the 
lie  line  between  the  upper  plant  and  the  main  station  is 
usually  opened,  leaving  the  sawmill  machinery  oi)erating 
solely  upon  the  upper  station.  The  Mill  Brook  watershed 
<  Nicnds  back  .Tboiit  20  miles  into  the  lower  foothills  of  the 


FIGS.    2    AND    3 — WATERWHEEL-DRIVEN     GENERATOR     IN     .MAIN 
PLANT,  AND  MOTOR-DRIVEN   PUMP,  WINDSOR  WATER-WORKS 

Green  Mountains,  and  while  there  is  no  storage  capacity 
worthy  of  the  name  on  the  stream,  the  flow  is  sutticient 
through  the  above  period  to  enable  the  generating  machin- 
ery to  be  handled  efficiently  and  to  require  very  little  sup- 
plementary steam  service.  The  waterwheels  in  both  plants 
can  be  run  twenty-four  hours  per  day  for  about  nine  months 
of  each  year. 

When  the  dry  season  comes,  about  the  middle  of  .May. 
the  main  and  upper  plants  are  operated  in  multiple  from  6 
p.  m.  to  I  a.  m.,  after  which  the  lower  hydroelectric  plant 
carries  the  load  until  morning.  About  midsummer  the 
waterwheels  have  to  be  shut  down,  and  energy  is  then  pur- 
chased between  7  a.  m.  and  6  p.  m.  from  the  steam-turbine 
plant  of  the  machine  company  at  a  rate  of  1.2  cents  per 
kw-lir.  After  6  p.  m.,  when  the  machine  company's  plant 
is  shut  down,  the  load  is  carried  by  an  Ames  steam  engine 
belted  to  a  200-kw  generator  in  the  auxiliary  steam  plant 
of  the  main  .station  until  I  a.  m.,  when  the  load  during  the 
remainder  of  the  night  is  carried  by  an  Erie  steam  engine 
belted  to  a  6o-kw  generator.  The  system  is  sufficiently 
flexible  to  provide  auxiliary  steam  power  to  either  the  main 
station  or  the  machine  company's  plant  at  all  times  when 
the  flow  of  water  is  too  small  for  economical  or  reliable 
operation. 

The  upper  plant,  which  was  installed  in  191 1.  contains  a 
75-kw  generator  belted  to  a  iio-hp  Rodney  Hunt  horizontal 
turbine  with  draft  tube,  operating  under  a  40-lt.  head. 
Water  is  taken  from  a  millpond  by  a  37-in.  penstock  lead- 
ing to  the  wheelhouse.  which  is  about  175  ft.  below  a  stone 
dam  700  ft.  long.  15  ft.  thick  at  the  base,  3  ft.  wide  at  the 
top  and  40  ft.  in  maximum  height.  This  dam  has  recently 
been  faced  with  concrete  to  a  thickness  of  12  in.  on  the  up- 
stream side  and  a  new  installation  of  headgates  has  been 
made.  The  field  excitation  of  the  generator  is  provided  by 
a  3-kw,  125-volt  direct-current  machine.  Regulation  is 
cared  for  by  a  Lombard  type  "M"  governor  belted  to  the 
wheel  shaft,  and  a  Tirrill  regulator  is  installed  for  genera- 
tor voltage  control.  The  generator  and  switchboard  are 
housed  in  a  15-ft.  by  17-ft.  room,  the  switchboard  being  of 
the  single-panel  type  and  carrying,  besides  the  usual  volt- 
meter, ammeter  and  indicating  wattmeter,  field  rheostat  and 
switch,  three  oil  switches  by  which  the  generator  may  be 
thrown  upon  the  local  bus.  the  main  plant  connected  with 
the  bus  through  the  tie  line,  and  the  sawmill  installation 
supplied  with  energy  from  either  source.  The  generator 
rheostats  are  mounted  on  framing  behind  and  at  the  top 
of  the  switchboard,  and  all  wiring  is  run  in  conduit,  with 
cnndulet  outlets.     A  guard  which   completely  incloses  the 


generator  bell  is  a  noteworthy  feature  of  the  operating 
room.  Prior  to  the  installation  of  the  upper  plant  it  was 
necessary  to  open  the  floodgates  at  the  dam  at  night  in 
order  to  supply  the  lower  station  with  water,  losing  the 
head  now  utilized.  The  tie-line  switch  is  of  the  automatic 
type,  operating  upon  predetermined  overload. 

The  waterwheels  at  the  main  station  are  housed  in  old 
mill  buildings  which  were  formerly  features  of  a  mechani- 
cally driven  manufacturing  plant.  From  a  stone  dam  near 
the  company's  ufficc  and  auxiliary  steam  plant  a  48-in. 
steel  penstock  leads  to  one  turbine,  which  is  300  ft.  distant, 
a  24-in.  branch  penstock  supplying  another  turbine  from  a 
point  near  the  lower  end  of  the  first.  The  waterwheeL 
are  of  the  Rodney  Hunt  design,  one  being  rated  at  200  h|. 
and  belted  to  a  150-kw  generator  and  the  other  a  50-hp  out 
fit  belted  to  a  40-kw  generator,  the  heads  being  respectively 
40  ft.  and  39  ft.  The  turbines  arc  of  the  horizontal  type, 
each  having  a  draft  tube,  and  in  each  case  the  geueratu: 
is  placed  above  the  waterwheel.  The  larger  unit  i> 
equipped  with  a  42-in.  balanced  pulley  or  flywheel  drive 
weighing  about  1700  lb.,  the  smaller  wheel  being  provided 
with  a  similar  pulley  weighing  1200  lb.  The  exciters  arc 
belt-driven  and  are  rated  at  4  kw  and  1.5  kw  respectively. 
.\11  the  waterwheels  owned  by  the  company  are  equipped 
with  Lombard  pressure  gages  with  low  calibrations,  the 
instruments  being  piped  into  the  wheel  casing  and  indi- 
cating at  all  times  the  pressure  conditions  on  the  pen.stocks 
at  the  wheel  intakes.  In  case  an  intake  rack  or  screen  at 
either  dam  becomes  clogged  with  leaves  or  other  debris, 
the  drop  in  pressure  is  shown  soon  enough  for  the  oper- 
ators on  duty  to  remedy  the  conditions,  and  there  has  been 
a  marked  improvement  in  service  by  this  utilization  of 
instruments.  The  company  has  found  that  the  most 
economical  use  of  water  is  to  be  had  by  operating  the  50- 
hp  and  the  iio-hp  wheels  and  their  respective  generators 
at  the  lower  and  upper  plants  in  multiple  when  water  is 
scarce,  and  by  relying  upon  the  200-hp  wheel  when  it  is 
plentiful. 

The  wheels  at  the  main  plant  are  controlled  by  a  single 


FIG.     4 SWITCHBOARD     IN     .MAIN     PLANT,     WINDSOR,    VT. 

Holyoke  hydraulic  governor,  which  may  be  connected  to 
the  gate  mechanism  of  either  turbine.  This  governor  is 
placed  in  the  switchboard  room  of  the  station,  and  inste.i^ 
of  the  ordinary  mechanical  drive  from  the  wheel  shaft  1- 
driven  by  belting  from  a  lo-hp,  three-phase,  squirrel-cage- 
type  induction  motor  of  220  volts  rating  on  the  basement 
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Ling.  Through  step-down  transformers  this  motor  is 
inected  across  the  station  busbars,  ana  it  controls  the 
|e  opening  by  its  responsiveness  to  changes  in  frequency, 

latter,  of  course,  being  governed  by  the  speed  of  the 
lerators.  This  arrangement  saved  investment  in  two 
/ernors  and  also  makes  it  unnecessary  to  heat  the  wheel 
jses   in   winter.      The   gate-operating   service   is   secured 

the  use  of  the  town  water  supply  piped  to  a  hydraulic 
n  on  the  governor  through  a  reducing  valve  that  cuts 
;  pressure  down  to  35  lb.  per  sq.  in.  Tests  have  shown 
it  the  gates  on  either  wheel  can  be  opened  by  a  2.5-hp 
tor,  but  a  lo-hp  motor  was  used  in  order  to  avoid  the 
jp  m  the  speed  of  opening  the  gate  due  to  induction 
itor  slip.  The  gate-operating  cables  are  run  from  the 
in  station  through  a  tunnel  to  the  wheels,  and  no  difti- 
ty  is  found  in  securing  first-class  control  despite  the  dis- 
ice  involved.  The  cables  leading  from  each  generator 
:  run  directly  to  the  main  switchboard,  and  the  water- 
eel  units  are  operated  almost  as  easily  as  if  located  in 

same  room  with  the  auxiliary  steam-engine  equipment. 
K\l  the  generators  owned  and  operated  by  the  company 
;  of  tlie  Westinghouse  company's  make  and  are  wound 
■  2300-volt,  three-phase,  6o-cycle  service.  During  tht- 
It  five  years  the  system  has  tseen  changed  from  a  133- 
;Ie.  single-phase  installation  to  a  6o-cycle,  three-phase 
i  single-phase  property.  The  former  waterwheel  gen- 
tors  at  the  lower  plant  were  located  in  the  buildiiii:.; 
ising  the  engine-driven  machines,  and  all  the  generating 
ts  were  driven  by  belts  and  shafting  through  clutches 
ich  were  constantly  giving  trouble  and  wasting  energy, 
e  betterment  program  which  has  resulted  in  the  present 
tallation  called  for  the  sale  of  four  133-cycle  generators 
1  the  purchase  of  four  6o-cycle  machines,  with  the  elim- 
tion  of  the  long  shafting  between  the  wheels  and  the 
lerators.     Two  of   the   new   generators  were   belted   to 

engines.  Under  the  new  arrangement  tests  show  that 
ce  as  much  power  can  now  be  obtained  from  the  water- 
eel  driving  the  150-kw  generator  as  was  available  when 
;  wheel  was  connected  to  the  old  line  shaft   leading  to 


S.    5    AND    6 ELECTRIC    CONTACT    ON    VACUUM    BREAKER    OF 

ONDENSER,    MAIN    PLANT^    AND    MULTIPLE    FLAME    ARCS    FOR 
TREET    LIGHTING 

main  plant,  with  its  incidental  friction  and  alignment 
iculties.  Within  the  past  few  years  the  company'b 
rhcad  lines  have  also  been  rebuilt  according  to  the 
>mmendations  of  the  committee  on  overhead-line  con- 
iction  of  the  National  Electric  Light  Association, 
'he  auxiliary  steam  plant  at  the  main  station  consists  of 


an  i8-ft.  by  72-in.  Kendall  horizontal  return  tubular  boiler 
with  overhung  front,  equipped  with  both  butt  and  strapped 
joints  and  two  engine-driven  generators,  one  rated  at  60 
kw  and  the  other  at  200  kw.  The  former  is  driven  by  a 
i2-in.  by  i6-in.  Erie  non-condensing  simple  engine  with 
throttling  governor  and  the  latter  by  a  i6-in.  by  16-in. 
Ames    horizontal,    simple   condensing   engine,    each    being 


FIGS.   7   A.\D   8 DISTRIBUTION    PANEL   BOX,   AND   TRANSFORMER 

MOUNTING,    BUENA    VISTA    SAWMILL 

supplied  with  steam  at  about  85  lb.  pressure.  Refuse  from 
the  sawmill,  supplemented  by  South  Fork  Pennsylvania 
bituminous  coal  costing  $5.65  per  long  ton,  forms  fuel  for 
the  plant.  The  freight  charges  on  the  coal  are  $3.35  per 
ton.  The  company  has  found  the  use  of  higher  priced 
coals  the  most  economical  practice.  Tests  show  that  this 
coal  develops  a  heating  value  of  about  14,000  heat  units 
per  lb.  With  the  Ames  engine  and  its  generator  operat- 
ing at  80  kw  average  output,  the  auxiliary  steam  plant  con- 
Munes  about  6  lb.  of  coal  per  kw-hr. 

The  x^mes  engine  exhausts  into  a  Blake-Knowles  jet 
condenser  in  the  engine  room,  which  is  about  36  ft.  by 
38  ft.  in  dimensions.  Primary  and  secondary  heaters  arc 
located  in  the  engine  room  raising  the  feed-water  tem- 
perature to  130  deg.  and  180  deg.  Fahr.  respectively.  The 
.Ames  engine  exhausts  into  the  primary  heater,  which  is 
of  the  Jacobs  type,  through  an  8-in.  pipe,  and  the  conden- 
sate is  discharged  into  the  brook.  The  primary  heater  is 
drained  by  a  Bundy  trap.  The  Erie  engine  is  piped  for 
exhausting  either  into  the  Jacobs  heater  or  into  the  atmos- 
phere. Feed  water  is  handled  by  a  Knowles  pump,  with 
a  Hancock  inspirator  for  emergency  service.  Either  the 
town  supply  or  the  river  may  be  drawn  upon  for  boiler- 
feed  purposes.  .A  special  protective  device  has  been  in- 
stalled on  the  vacuum  breaker  of  the  condensing  system 
in  the  form  of  an  electric  contact  on  the  valve  spindle, 
so  that  if  water  from  the  pond  tends  to  flood  the  exhaust 
end  of  the  engine  cylinder  an  electric  gong  will  be  rung 
in  time  to  enable  the  operating  force  to  prevent  damage. 
A  23-in.  vacuum  is  usually  maintained  in  the  plant,  this 
being  the  highest  economical  vacuum  adapted  to  the  exist- 
ing   equipment    combination. 

The  main  switchboard  of  the  system  is  12  ft.  long,  con- 
tains six  panels,  and  is  equipped  with  the  usual  apparatus 
for  generator  and  feeder  control  at  2300  volts.  A  sepa- 
rate panel  is  jirovided  for  each  generator  at  the  main  plan;, 
including  the  two  watcrwheel-driven  units,  and  each  con- 
tains receptacles  l)y  which  the  current  can  be  read  on  ,t 
single  instrument  in  any  leg  of  the  three-phase  system,  a-i 
ammeter,   an    indicatiir,'    wattmeter   and    field-control    rheo- 
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Stat  handle.  One  panel  is  provided  with  a  watt-hour  meter 
integrating  the  output  of  all  the  generators  and  motor- 
starting  and  automatic  oil  switches  in  circuit  with  the 
municipal  pumping  plant.  The  sixth  panel  is  a  tie-line 
panel  connected  with  the  upper  station  and  contains, 
among  other  apparatus,  a  double-scale  indicating  watt- 
meter reading  to   120  kw  which   shows  the  direction  and 
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FIG.     9 — AUTOMATIC     REGULATION     OF     PUMP     I.OAU,     WINUSOK 

MUNICIPAL   PUMPING    PLANT 


amount  of  power  interchange  between  the  two  plants  at 
all  times.  The  oil  switches  are  attached  to  a  framework 
at  the  rear  of  the  switchboard,  there  being  a  clearance  of 
3  ft.  at  the  rear  to  facilitate  safety  in  working.  Behind  the 
board  all  wiring  is  insulated  with  tlame-proof  wire  for 
10,000-volt  service.  Throughout  the  plant  the  wiring  is 
run  in  conduit.  A  single  set  of  buses  was  considered  suffi- 
cient for  the  service.  The  operating  staff  of  the  company 
consists  of  one  superintendent,  one  day  engineer,  one  night 
engineer,  one  transient  fireman,  one  electrician,  who  also 
handles  line  work  and  meter  setting,  and  in  summer  one 
helper  on   line   work. 

The   upper  and   lower   plant   are   connected   by   a    No.   6 


FIGS.    10    AND     II — SAWMILL    INTERIOR,    AND    TYPICAL    MOTOR 
DRIVE   FROM    SAWMILL   BASEMENT 

copper  three-phase  tie  line,  one-half  mile  long,  and  the 
main  or  lower  station  is  connected  with  the  machine  com- 
paiiy's  turbine  plant  transformers  by  a  No.  4  copper  three- 
phase  line  1500  ft.  long.  The  two  waterwheel-driven  gen- 
erators in  the  main  plant  are  connected  with  the  switch- 
board by  No.  4  three-phase  lines.  The  machine  company's 
turbo-generator  delivers  energy  at  550  volts  to  three  100- 


kw    transformers    used    exclusively    in    the   tie-line    scrvict 
to  and   from  the  central  station.  j 

The  local  distribution  from  the  main  plant  consists  of 
single-phase  No.  6  arc  lamp  circuit  and  three  Xo.  4  thn 
phase,  2300-volt  lines  running  to  the  center  of  the  villi 
for  general  lighting  and  power  service.     These  lines  ., 
operated  in  open  delta,  the  transformers  for  local  serxi 
being   balanced    between    the    outer    leads    and    the    mi;, 
lead.     So-called  "rough-and-ready"  service,  as  for  elec: 
ranges,    moving-picture    machines,    single-phase     farnii 
motor   applications   and    other    demands    characterized 
low  power- factors,  are  cared   for  across  the  outside  !> 
of  the   system,  which   avoids  unbalancing  and  gr. 
proves  the  regulation  on   the  lighting  lines  taki 
intermediate   leg  and  the  corresponding  outer  v, 
company's   standard   poles  are  of  chestnut  and   > 
ft.  to  y.\  ft.  long  and  spaced  125  ft.  apart.    The  i 
tops  are  treated  with  carbolineum  and  capper  for  a  Ichl 
of  2  ft.  each.     On  the  company's  lines  are  at  present  ^i 
enty  transformers,  representing  an   aggregate  caii.Tciiy  of 
321  kw.     The  house  voltage  is  no.     Special  attenii'iii  bai 
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FIG.     12 SWITCHBOARD,    UPPER     HYDROELtCiklc    i'LAM  i 

been    given    to    utilizing   diversity    factors   in    distributini 
from   transformers,   the   most   striking  instance   being  th 
operation  of  no  less  than  seven  motors  in  the  business  Hi> 
trict  from  a  single  bank  of  two  5-kw  transformers.   Th 
motors  have  a  total  rating  of  24  hp  and  are  listed  as  i 
lows:     One  3-hp,  operating  newspaper  press,  mainly  alter 
noon  service;  one  2-hp,  operating  print  shop  all  day;  on 
5-hp,   running   woodworking  plant   in   all-day   intermittc" 
service;    one    3-hp,    operating   blacksmith    shop;    one   3- 
operating   compressor   and   lathe    in   garage;   duplicate 
the  last-named  in  another  garage,  and  one  5-hp,  operatic 
laundry    machinery    in    the    daytime    and   in   the   evenini 
These  transformers  are  connected  in  open  delta,  and    ' 
motors  run   off  the  outer  legs. 

The  company  charges  15  cents  per  kw-hr.  up  to  ■ 
energy  consumption  of  20  kw-hr.  per  month  for  commcT 
cial  lighting,  with  reduction  in  steps  down  to  6  cents  m;n 
mum  for  over  350  kw-hr.  The  minimum  service  chn- 
is  $1  per  month.  Motor-service  prices  begin  with  a  1 
rate  of  7.5  cents  per  kw-hr.,  discounted  by  10  per  cci 
steps  up  to  50  per  cent  off  for  users  of  2000  kw-hr.  p< 
month.  The  minimum  charge  is  $1  per  month  per  ser 
ice.     The  company  does  not   rent  motors  but  sells  the 
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■holesale  prices  and  on  a  three  months'  instalment  plan, 
rgy  for  electric  heating  will  shortly  be  sold  at  4  cents 
kw-hr..  notably  for  household  tank  service  on  a  sepa- 
meter.  A  representative  installation  is  a  15-gal.  tank 
doctor's  office,  which  utilizes  500  watts  continuously 
lis  rate.  New  customers  are  all  taken  on  meter  serv- 
and  the  rate  for  electricity  used  in  signs  is  the  same 
or  commercial  lighting.  Automobile  sparking  batteries 
charged  at  a  price  of  75  cents  per  cell.  About  100 
:ric  flatirons  are  on  the  system. 

he  company  secured  a  contract  for  municipal  water 
ping  about  three  years  ago  and  handles  this  work 
;tively  on  an  off-peak  basis.  The  town  water  supply 
erived  from  springs  issuing  from  the  mountain  side 
w'ithoiit  the  village,  and  the  distribution  is  effected 
1  a  275,000-gal.  standpipe  located  about  a  mile  away 
:i  the  springs.  The  water  was  formerly  pumped  to 
standpipe  by  a  Laidlaw-Dunn-Gordon  steam  pump  in 
ation  at  the  spring  site.  The  present  equipment  for 
omiing  this  service  consists  of  a  30-hp,  220-volt,  three- 
;e  Westinghouse  induction  motor  with  external  start- 
resistance  at  the  pump  house  and  an  auto-starter  at 
main  generating  plant,  the  motor  being  belted  directly 
,  7-in.   by    lo-in.   Deane   vertical,   triplex,  double-acting 


.      13      AND      14 TYPICAL     FARM-SEkVlcE     tNiKAiNCt,     AiND 

KENNEDY    MOTOR-DRIVEN    PUMPING    PLANT 

ip  capable  of  delivering  420  gal.  per  minute  against 
lb.  pressure  and  operating  at  44  r.p.m.  The  motor 
rates  at  850  r.p.m.  and  can  be  started  either  from  the 
tp  house  or  the  power  plant.  Ordinarily  it  is  started 
n  the  latter.  An  interesting  home-made  equipment  is 
ailed  at  the  pump  house  to  enable  the  load  to  be  as- 
ed  gradually  by  the  pump  and  thus  to  cut  down  the 
ting  current.  It  was  found  that  the  motor  could  ncit 
t  the  pump  against  the  head  involved,  so  the  arrange 
it  shown  in  the  accompanying  drawing  was  providt-il 
the  company's  superintendent.  W'iien  the  operator  a; 
power  house  starts  the  motor  the  float  in  the  tank  /' 
.t  the  bottom  and  the  balanced  valve  A  in  the  pumj. 
harge  line  open.  The  solenoid  S  is  energized  with 
motor,  and  the  movement  of  the  cores  into  the  coils 
es  the  pilot  valve  P.  The  motor  begins  to  pump  water 
'  the  overflow  pipe  through  the  balanced  valve,  and 
er  also  flows  into  the  tank  B  from  the  pump  discharge 
)ugh  the  i-in.  supply  pipe  shown.  The  float  rises 
dually,  slowly  closing  the  balanced  valve  and  increasing 
load  on  the  motor  as  water  begins  to  flow  past  the 
:k  valve  C  against  the  standpipe  head.  When  the  float 
:hes   its    full    height   of   travel,   the   balanced   valve   is 


closed,  cutting  off  further  flow  into  the  tank  and  throwing 
the  full  pumping  load  upon  the  motor.  As  long  as  the 
motor  continues  in  operation  the  solenoid  plunger  holds 
the  pilot  valve  P  closed,  but  in  case  the  motor  stops  or 
if  current  is  cut  off  the  pilot  valve  opens,  emptying  the 
tank,  lowering  the  float  and  opening  the  balanced  valve 
again  for  a  repetition  of  the  operation  described  above. 


FIGS.    15    AND    16 GARAGE   SIGNS   AT    WINDSOR,   VT. 

The  contract  provides  for  six  years'  service,  with 
optional  extension  by  the  town  at  the  stated  price  for  a 
total  life  of  ten  years.  The  company  is  required  to  pump 
75,000,000  gal.  or  less  in  a  year  at  a  flat  rate  of  $1,500, 
and  all  pumpage  in  excess  of  this  amount  is  paid  for  at 
the  rate  of  3  cents  per  1000  gal.  The  contract  is  saving 
the  town  $700  a  year  above  the  cost  of  operation  by  the 


Fll..     17 — I'OKTAHLE     MOTOR-DRUEN'     SAW 

former  steam  plant,  and  this  enables  the  municipality  to 
retire  one  five-hundred-dollar  bond  yearly  on  the  water 
debt.  The  central-station  company  maintains  the  plant  and 
owns  the  electrically  operated  apparatus.  It  operates  the 
steam  plant  for  four  half  days  per  year  to  keep  it  in  proper 
condition.  The  demand  of  the  motor  service  is  about  30 
hp,  and  the  plant  is  operated  on  typical  off-peak  service, 
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iisuully  from  9  a.  ni.  to  1  p.  in.,  from  2.30  to  5  p.  m.,  from 
10  p.  m.  to  I  a.  m.,  and  from  5  a.  m.  to  7  a.  m.  At  the  stand- 
pipe  float  contacts  are  installed  which  ring  a  bell  in  the 
main  generating  plant  when  the  water  level  approaches 
within  about  a  foot  of  the  top  and  when  the  top  is  reached. 
At  the  pumping  station  are  two  receiving  basins  of  con- 
crete with  special  drainage  facilities,  these  having  a  com- 
bined capacity  of  70,000  gal. 

A  number  of  country  estates  on  the  company's  lines  use 
electricity  in  pumping  service.  On  the  Evarts  estate,  for 
example,  a  3-hp,  i  lo-volt  General  Electric  single-phase 
motor  replaced  two  Olds  gasoline  engines  operating  by 
line  shaft  and  belting  two  double-acting  "Bulldozer"  recip- 
rocating pumps.  The  motor-driven  outfit  delivers  water 
against  50  lb.  pressure  and  is  automatically  controlled  by 
a  float  switch.  The  cost  of  electrical  service  is  about  $7.50 
per  month  against  $10  with  gasoline  at  16  cents  per  gal. 
Off-peak  use  is  made  of  the  motor,  by  agreement  with  the 
company.  It  is  frequently  found  in  cases  of  this  kind  that 
the  plant  owner  installs  two  gasoline  engines  in  order  to 
be  sure  of  his  reasonably  constant  service,  whereas  with 
electricity  a  single  motor  is  invariably  relied  upon  to  do 
the  same  work. 

On  the  Kennedy  farm  motors  arc  used  in  the  operation 
of    the    local    pmnping    plant,    in    oat    grinding,    creamery 


upper  generating  station,  consists  of   167  hp  in   induJ 
motors  operated  on  a  220-volt,  three-phase  secondary 
ice  from  three  25-kw  transformers  mounted  on  a  con(| 
pier.     There  are  eleven  motors  in  this  establishment, 
ing  in   size   from   2  hp   to  50  hp,  and  the   mill   runs 
from  7  a.  m.  to  6  p.  m.     The  transformers  are  sup 
with  energy  by  a  short  tie  line  leading  to  the  upper  1 
erating  station.    Their  mounting  is  a  distinct  advance  j 
the    usual   pole   support    accorded   equipment   of   this 
The    concrete    pier    on    which    the    transformers    sta 
about  6.5  ft.  high.  8  ft.  long  at  the  bottom,  2  ft.  wi<i 
the  top  and  3.5   ft.  wide  at  the  bottom,  and  it  is  set  1 
the   ground   for   a  depth   of   5  in.     The  transfon 
not  attached  in  any  way  to  the  pier,  but  the  haulers  an 
utilized  as  a  support  for  a  3.5-in.  by  4.5-in.  cut-out  bar  ti 
which  the  primary  leads  are  brought  from  taps  on  an  ad 
jacent  pole.     The  secondary  leads  to  the  mill  are  provide, 
with   a  2.s-in.   by  0.875-in.   wooden   spreader  on   the  r 
side  of  the  bank.     The  pier  was  made  of  concrete  of  f 
parts  cement  and  one  part  gravel  and  was  erected  by  tl. 
men   and   a   one-horse   team   working  two  days,   the   la 
cost  being  about  $20  and  the  cost  of  material  $10. 
usual  timber  support  rots  away  in  a  few  years,  neces'-  ■ 
ing  early   replacement,  and  the  use  of  concrete   is  con- 
ercd   by   the   company   cheaper   in    both   first   and    ultimai 
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service,  ensilage  cutting,  grist-mill  operation,  bone,  com 
and  vegetable  grinding,  the  motors  being  fle.xibly  arranged 
for  diversified  work.  Chicken  incubators  consuming  100 
watts  each  in  heating  ser\'ice  are  run  continuously  for 
several  weeks  in  the  brooding  season,  which  is  between 
February  and  May.  The  pump  house  on  the  farm  is  a 
frame  building  with  a  concrete  floor,  and  it  contains  a 
single-cylinder,  double-acting  geared  Deming  deep-well 
pump  and  a  4.25-in.  by  6-in.  Blaisdell  duplex  air  compres- 
sor delivering  air  for  air-lift  service  against  a  pressure  of 
about  125  lb.  per  sq.  in.  There  is  a  deep  well  with  a  275- 
ft.  lift,  the  water  pipe  being  5  in.  in  diameter  and  the 
internal  air  pipe  1.25  in.  in  diameter.  This  plant  is  group- 
driven  by  a  lo-hp  Wagner  220-volt.  three-phase  motor 
equipped  with  a  Cutler-Hammer  starter,  a  2-ft.  by  5.5-ft. 
air-receiving  tank  being  located  in  the  pump  room.  This 
plant  pumps  water  four  hours  daily  on  an  off-peak  sched- 
ule to  a  50.000-gal.  storage  tank,  giving  a  head  of  75  ft. 
for  the  farm  service.  The  pumping  plant  has  a  rating  of 
20  gal.  per  minute  and  provides  an  excellent  day  load 
while  it  is  in  operation.  On  a  representative  farmers'  line 
three  farmers  purchased  a  lo-hp  Wagner  motor,  a  lo-kw 
transformer  and  an  ensilage  cutter  on  a  co-opverative  basis, 
and  in  utilizing  this  equipment  they  pool  their  labor  and 
move  the  apparatus  about  according  to  immediate  local 
needs. 

The   equipment   of   the   Buena   Vista   sawmill,   near   the 


cost.  The  motors  at  the  sawmill  are  listed  as  follows:  ; 
hp,  driving  54-in.  board  saw ;  25-hp,  S.  A.  Woods  fou 
sided  planer;  20-hp,  lath  mill;  15-hp,  shingle  mill;  IS-h 
board  planer;  5-hp,  gaging  machine;  15-hp,  edger;  lo-h 
small  board  planer;  lo-hp.  group  drive  of  woodworkir" 
lathe,  boring  machine,  buzz  planer,  small  circular  saw  ai 
log  conveyor;  3-hp,  cutting-off  saw;  5-hp,  slab  convey© 
5-hp,  drag  saw ;  2-hp,  blower,  and  a  lo-hp  motor  whii 
operates  a  cutting-off  saw  mounted  on  a  small  truck  whi* 
is  run  around  the  yard  and  used  in  sawing  slab  woo 
There  are  four  outlets  in  the  yard  placed  in  pole  boxes, 
shown  in  the  accompanying  photograph,  and  this  arrang 
ment  saves  re-handling  slabs  in  the  mill  and  economizes 
time  and  labor.  The  motor  installation  at  the  mill  a} 
about  $2,000.  of  which  $1,700  was  the  motor  investme 
and  the  balance  the  wiring  cost.  It  saves  the  Buena  Vis 
company  about  $8  per  day,  the  cost  of  electricity  bei; 
$35  per  month.  Two  cords  of  slabs  were  formerly  burn 
daily  by  the  mill  for  its  steam  service,  and  this  material 
now  sold. 

The  majority  of  the  motors  at  the  saw  mill  are  install 
in  the  basement,  either  on  the  ceiling  or  on  concrete  pie 
A  typical  installation  is  that  of  a  25-hp  Wagner  mol 
belted  from  the  basement  to  a  Woods  four-sided  plan 
The  motor  is  mounted  on  a  wooden  platform  bolted  to 
concrete  pier  4.66  ft.  long,  3  ft.  wide  at  the  bottom.  2 
wide   at  the  top  and  3   ft.   deep.     A    looo-lb.   flywheel 
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ounted  on  the  arbor  of  the  5-t-in.  circular  saw  to  absorb 
le  fluctuations  in  energ>-  demand.  A  view  is  also  shown 
E  the  distribution  box  at  the  center  of  motor  service  at 
le  mill,  with  inclosed  fuses  and  conduit  wiring. 
The  street-lighting  service  includes  twenty-four  500- 
att,  7.5-amp  arc  lamps  of  the  alternating-current  inclosed 
■pe.  operated  2100  hours  yearly,  or  from  dusk  until  I  a.  ni. 
ightly,  at  a  price  of  $50  per  year  per  lamp.  A  number  of 
ectric  signs  are  in  service,  two  of  the  more  representa- 
ve  ones  being  shown.  The  Windsor  Garage  sign  exein- 
lifies  the  trade-mark  of  this  concern,  which  is  found  on 
lany  highways  in  northern  New  England.  It  is  20  ft 
igh.  and  is  marked  by  a  4- ft.  6-in.  arrow  with  ruby-glass 
■ont  and  back,  the  interior  of  the  arrow  containing  tw-o 
5-watt  and  five  2-cp,  iio-volt  tungsten  lamps.  The  arch 
:  the  top  of  the  sign  proper  contains  five  25-watt  lamps 
ad  the  standard  six  lamps  of  this  size.  The  sign  is  8  in. 
;ep  and  is  mounted  on  a  5-in.  iron  pipe  set  into  a  circular 
)ncrcte  foundation  in  the  sidewalk.  It  is  operated  nightly 
ntil  I  a.  m.  The  Windsor  Auto  Company's  sign  consists 
E  a  30-in.  by  60-in.  panel  illuminated  from  above  by  three 
)-v.-att  tungsten  lamps  on  each  border,  the  lamps  being 
5  in.  apart  on  centers  and  the  wiring  in  0.75-in.  conduit, 
he  sign  is  supported  by  2-in.  pipe,  with  wire  bracing  and 
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IG.     20 LOAD    CURVES     SHOWING    GROWTH     OF     liU.SINESS     BE- 
TWEEN    1908    .\ND    I913 

irnbuckle  adjustments.  A  trial  installation  is  being  made 
f  a  multiple  flame  arc.  shown  in  the  accompanying 
hotograph,  for  street  lighting  in  the  center  of  the  town, 
nd  the  yearly  charge  for  this  service  will  probably  be  $58. 

President  Wilson's  electric  automobile,  sliown  in  the 
ccompanying  photograph  while  on  charge,  is  cared  for 
egidarly  by  the  company  at  $1.50  per  charge,  and  to  meet 
lis  service  demand  a  temporary  switchboard  panel  with 
mnieter.  voltmeter  and  automatic  cut-out  was  built  as 
lown.  Practically  no  other  electric-vehicle  business  has 
eveloped  in  the  territory  as  yet  but  it  is  expected  that  the 
ood  example  set  by  the  nation's  chief  magistrate  will  be 
allowed  in  due  course  bv  other  summer  residents  of  the 
immunity. 

Typical  load  curves  showing  the  growth  of  the  com- 
any's  business  since  1908.  when  the  day  load  was  first 
ultivated.  are  reproduced.  The  first  curve  was  plotted 
rom  data  taken  one  week  after  the  day  service  was  begun, 
nd  the  second,  for  Sept.  3,  1913,  shows  the  influence  ol 
le  electric  pumping  load  as  carried  on  an  off-peak  basis, 
'hen  compared  with  the  station  log  sheet  for  the  day,  also 
eproduced.  The  total  connected  load  on  the  system  is 
bout  250  hp.  The  gross  earnings  of  the  company  five 
ears  ago  were  $5,000  per  year,  and  the  plant  was  losing 
loney.  By  the  physical  improvements  and  progressive 
onimercial   policies  reviewed  above  the  income  has  been 


brought  to  $14,000  and  the  concern  placed  on  a  paying 
basis.  The  oflicers  are:  President,  Frank  A.  Kennedy; 
secretary,  Edward  Anderson ;  superintendent,  Richard  P. 
Osgood,  all  of  Windsor. 


Chicago-Milwaukee  Run  of  Electric  Roadster 

On  Xov.  1)  Mr.  1.  S.  Codman,  sales  manager  of  S.  R. 
Bailey  &  Company,  Boston,  made  a  run  from  Chicago  to 
Milwaukee,  using  the  Bailey  electric  roadster  in  which 
Colonel  Bailey  completed  his  remarkable  tour  from  Boston 
and  New  York  to  Chicago,  as  reported  in  these  columns 
Nov.  8  and  Nov.  15.  Accompanied  by  Mr.  Harry  Salvat, 
of  the  Fashion  Garage,  Mr.  Codman  left  the  Auditorium 
Hotel,  Chicago,  at  9:09  a.  m.  and  arrived  at  the  corner  of 
Wisconsin  and  Water  Streets,  Milwaukee,  at  6:17  p.  m. 
The  furious  northerly  gale,  which  was  so  destructive  to 
shipping  on  the  Great  Lakes,  retarded  the  progress  of  the 
car  to  a  considerable  extent.  A  small  charge  was  given 
to  the  Edison  battery  at  Waukegan  and  a  charge  at  the 
rate  of  200  amp  for  one  hour  was  taken  at  Kenosha.  Mr. 
Codman  made  the  trip  back  to  Chicago  by  himself,  leaving 
Milwaukee  on  Nov.   11   at  8:25   a.  m.  and  arriving  at  the 
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RUN 

Illinois  Athletic  Club  on  Michigan  Avenue,  Chicago,  at  4:19 
p.  m.,  having  covered  98.8  miles  for  the  day.  A  picture 
of  the  Bailey  roadster  which  made  the  Boston-Chicago 
run.  with  Colonel  Bailey  in  the  left-hand  seat,  is  shown 
herewith.  The  photograph  was  taken  in  front  of  the  office 
of  the  Commonwealth  Edison  Company  at  120  West 
.Adams    Street.   Chicago. 


Storage  Reservoir  as  Adjunct  to  Hydroelectric 
Plant 

The  Great  Northern  Power  Company,  of  Duluth,  Minn., 
is  constructing  a  large  storage  reservoir  on  the  Clociuet 
River,  about  20  miles  north  of  that  city,  which  will  fur- 
nish water  for  its  hydroelectric  plant  during  the  dry  sea- 
sons. The  reservoir  is  situated  in  flat,  marshy  country,  so 
that,  with  the  40-ft.  multiple-arch  dam  which  is  being  con- 
structed, a  pond  area  of  about  12  sq.  miles  will  be  obtained. 
Two  8-ft.  tubes  are  being  built  in  the  dam  to  be  used  as 
penstocks  for  future  hydroelectric  development  in  this 
vicinity.  I"or  the  time  being,  however,  the  reservoir  will 
be  used  only  for  storage.  Mr.  E.  S.  Johnson,  of  St.  Paul, 
Minn.,  is  the  contractor  and  Mr.  Gardner  S.  Williams,  of 
Ann  .Arbor,  Mich.,  is  consulting  and  designing  engineer. 
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Visual  Acuity  in  White  Lig^ht 

By  M.  Luckiesh 

The  effect  of  the  spectral  character  of  hght  on  visual  acu- 
ity, or  the  ability  of  the  eye  to  distinguish  detail,  has  been 
extensively  investigated  by  Dow,  Bell,  Broca  and  Laporte, 
Rice,  the  writer  and  others.  It  has  been  quite  thoroughly 
established  that  the  spectral  character  of  light  is  a  great 
factor  in  influencing  visual  acuity.  Dr.  Louis  Bell'  showed 
that  detail  appears  more  defined  under  mercury-vapor  light 
than  under  that  of  the  tungsten  lamp.  The  writer'  showed 
that  acuity  is  greater  in  monochromatic  light  than  in  light 
of  the  same  color  and  luminosity  though  of  extended  spec- 
tral character.  This  advantage  of  monochromatic  light  is 
generally  conceded  to  be  due  to  chromatic  aberration  of  the 
refractive  apparatus  in  the  eye.  In  another  paper*  the 
writer  showed  that  acuity  is  greater  in  monochromatic  yel- 
low light  than  in  monochromatic  light  of  any  other  wave- 
length, the  observations  having  been  made  at  the  distance 
of  I  ni  and  at  equal  luminosity.  The  different  results  ob- 
tained by  some  observers  are  no  doubt  attributable  chiefly 
to  the  fact  that  they  used  lights  which  differed  in  spectral 
character  and  partly  to  the  variable  distances  at  which  the 
observations  were  made.  A  simple  lens  does  not  focus  all 
rays  at  the  same  point.  The  rays  of  short  wave-length 
such  as  violet  or  blue  suffer  greater  refraction  than  the 
red  rays,  hence  are  focused  nearer  the  lens  than  those  rays 
of  longer  wave-length.  Thus  the  eye  must  accommodate 
to  a  greater  or  a  less  degree  for  lights  which  differ  in 
color. 

This  can  readily  be  verified  by  viewing  a  line  spectrum  on 
a  ground  glass.  At  a  normal  distance  the  eye  naturally 
focuses  for  the  brightest  lines,  which  are  usually  in  the 
yellow-green  region.  As  the  eye  approaches  the  lines  the 
red,  yellow  and  green  lines  begin  to  blur  in  the  order  indi- 
cated, until  when  very  close  it  can  accommodate  only  for 
the  blue  rays.  At  a  great  distance  red  rays  are  more  read- 
ily focused.  There  are  other  methods  of  showing  that  the 
eye  is  not  achromatic. 

At  the  time  the  former  work  was  done  the  writer  ob- 
tained some  data  regarding  acuity  in  tungsten  light  com- 
pared to  that  in  white  light  and  also  to  monochromatic 
light.  There  seems  to  be  no  reason  for  expecting  greater 
acuity  in  tungsten  light  or  daylight  than  in  purely  mono- 
chromatic light,  yet  some  have  suggested  such  a  possibility. 
For  this  reason  observations  were  recently  repeated  and 
the  results  verify  what  would  be  deduced  from  the  lack  of 
achromatism  in  the  eye.  The  green  mercury  line  (546U.U.) 
furnishes  an  especially  desirable  ilhmiination  in  this  case 
because  of  the  elimination  of  diflnculty  in  accommodation, 
as  it  lies  at  the  position  of  maximum  luminosity  in  a 
spectrum  in  which  energy  is  equally  distributed.  The 
green  mercury  line  was  separated  by  suitable  absorbing 
screens  and  one  side  of  a  wedge  was  illuminated  by  the 
monochromatic  green  light.  The  other  side  was  illuminated 
by  a  tungsten  lamp  operating  at  1.25  watts  per  candle. 
First  a  photometric  match  was  made  and  then  acuity  meas- 
urements were  obtained  with  the  Ives  acuity  object  at  one 
meter  distance.  The  tungsten  lamp  was  then  balanced 
against  "artificial  daylight"  and  acuity  readings  were  taken. 
Next  the  acuity  object  was  set  at  the  mean  value  of  visual 
acuity  obtained  under  the  monochromatic  light  and  the 
illumination  from  the  tungsten  lamp  was  increased  until 
acuity  in  tungsten  light  was  the  saine. 

The  mean  values  of  a  number  of  different  sets  of  obser- 
vations with  varying  light  sources  are  shown  in  the  table 
which  is  printed  herewith. 

Visual  acuity  has  been  reduced  to  the  Snellen  scale.  The 
equivalent  brightness  of  the  test  object  after  allowing  for 
its  absorption  (for  it  consists  of  black  lines  on  clear  glass) 
is  shown  in  the  last  column  and  expressed  in  terms  of  the 
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brightness  of  a  white  (magnesium  oxide)  surface  illunij- - 
nated  by  a  certain  number  of  meter  candles.  It  is  seen 
that  at  10  meter-candles  (approximately  I  ft. -candle) 
acuity  in  tungsten  light  is  1 1  per  cent  less  than  in  the 
monochromatic  light.  .-\t  an  illumination  of  85  metef-  • 
candles  the  difference  was  found  to  be  only  6  per  cent.  Thii 
result  is  in  accord  with  former  unpublished  data  which  in- 
dicated a  greater  difference  in  acuity  under  the  two  lighU 
as  the  illumination  decreased.  The  second  grou|)  in  the 
table  shows  that  the  illumination  required  in  tungsten  light 
is  280  per  cent  of  that  required  in  monochromatic  light  for 
visual  acuity  on  the  Snellen  scale  of  r.28.  In  other  words, 
the  II  per  cent  difference  in  acuity  found  at  an  illumina- 
tion of  10  meter-candles  disappears  only  when  the  tungsten 
illumination  is  increased  by  180  per  cent. 

While  many  interesting  data  can  yet  be  obtained  relating 
to  acuity  and  the  spectral  composition,  the  foregoing  meas- 
urements close  a  gap  left  since  the  former  work.  The 
measurements  show  that  there  is  little  difference  between 
tungsten  light  and  artificial  daylight  in  revealing  detail. 
Artificial  daylight  which  closely  approximates  average  day- 
light in  spectral  composition  was  used  because  of  the  ea'» 
of  controlling  it. 

It  seems  firmly  established  at  least  that  when  the  accon 
modating  power  of  the  eye  is  not  strained  acuity  in  white 
light  is  less  than  acuity  in  monochromatic  light  of  the  same 
photometric  brightness. 

A  note  on  the  effect  of  yellow-green  glasses  in  reducing 
glare  under  the  open  sky  and  in  increasing  the  ability  to 

ACUITY    AND    ISRIGHTNESS    WITH     DIFFERENT    LIGHT    SOURfi 


Acuity  Equivalent  Brightness  of  Test  Object 
(Snellen  (MgO  Surface  Illumination,  in  Meter* 
Scale)  Candles) 


Green  mercury  line ]  1.28  ID 

Tungsten  lamp 1 .  !■♦  10 

Artificial  daylight* Ill  10 

Green  mercury  line 1 .  28  10 

Tungsten  lamp 1.28  |                                     28 

distinguish  fine  detail  may  be  of  interest.  The  acuity  object 
was  set  up  out  of  doors  under  the  open  sky,  the  observer 
and  instrument  being  shaded  from  the  sun.  which  was  in 
the  rear.  .Acuity  readings  were  made  with  the  test  object 
viewed  against  the  sky.  The  observer  wore  no  hat  and  the 
glare  from  the  sky  was  of  course  a  maximum.  .Mternatei 
sets  of  readings  were  made  with  and  without  the  yellow-^ 
green  (Akopos)  glasses  which  were  of  plane  glass.  With- 
out the  glasses  the  observer  experienced  painful  discomfort 
when  attempting  to  distinguish  the  fine  lines  of  the  test 
object. 

Every  reading  made  in  this  case  indicated  lower  acuity, 
than  with  the  colored  glasses  and  the  readings  fell  off  very 
rapidly.  .Acuity  dropped  gradually  for  the  twenty  minutes! 
during  which  the  observations  were  being  taken  in  bothi 
cases,  but  when  the  observer  did  not  wear  the  glasses  thel 
decline  in  acuity  was  much  more  rapid.  The  mean  values 
of  acuity  in  the  two  cases  showed  a  difference  in  acuity  oi 
II  per  cent  in  favor  of  the  Akopos  glasses.  Only  one  serie; 
of  observations  was  taken,  but  the  results  were  so  definite 
that  there  can  be  no  question  as  to  the  decrease  in  glart 
and  increase  in  acuity  under  these  particular  conditions 
The  glasses  also  eliminate  the  purple  and  blue  haze,  and 
thus  their  use  results  in  clearer  distant  vision. 

The  writer  acknowledges  his  indebtedness  to  Mr.  .A.  Sha 
pero  for  assistance  rendered  by  him  with  the  apparatus 
which  was  used  in  making  the  various  tests  described  ir 
this  article. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Exhibition  Case  for  Drug  Stores 

In  a  large  \\'estern  city  the  contract  department  of  the 
:Ctric-seryice  company  proposes  to  place  in  drug  stores 
ractive  glass  showcases  containing  small  exhibits  of 
raestic  electric  appliances,  such  as  heating  pads,  vibra- 
:s,  coffee  percolators,  shaving  mugs,  toasters  and  the  like, 
ie  plan  is  to  give  the  druggist  a  percentage  on  all  sales 
ected,  while  the  fixture  provided  with  schowcase  lighting 
Duld  add  to  the  attractiveness  of  the  store. 


Electric  Pumping  for  Chickasha,  Okla. 

(The  Chickasha  Gas  &  Electric  Company  has  just  closed  a 

e-year  contract  with  the  city  of  Chickasha,  Okla.,  for  the 

pply    of    energy    to    operate    electric    pumps    in    the    city 

iter-works.     Squirrel-cage  induction  motors  will  be  used 

drive  Worthington  centrifugal  pumps.     The  total  cost  of 

e  electrical   equipment   was  $11,200,   including  buildings, 

ping,   foundations  and  installation.     Compared  with   this 

e  outlay  for  the  steam  equipment,  complete  with  boilers, 

as  $17,650,  showing  an  advantage  of  about  50  per  cent  in 

Ivor  of   electric   drive   from   the   standpoint  of   first  cost. 

addition,    savings    in    operating   expenses,    interest    and 

preciation  amounting  to  more  than  $1,800  per  year  are 

jtimated  by  Mr.  C.  G.  Johnson,  of  the  Chickasha  Gas  & 

ilectric  Company,  who  arranged  the  contract  with  the  city. 


Central-Station  Publicity  at  Atlanta,  Ga. 

[To  prospective  customers  no  better  argument  can  be  pre- 
•nted  than  the  successful  experience  of  others  with  cen- 
lal-station  service.  Effective  use  has  been  made  of  this 
■inciple  in  shaping  the  local  advertising  of  the  Georgia 
ailway  &  Power  Company,  of  Atlanta,  Ga.,  for  which  Mr. 
!ilt  Saul  has  charge  of  publicity. 

Recently  a  campaign  of  full-page  display  advertisements 
ipearcd  in  the  Atlanta  newspapers  describing  conspicuous 
stitutions  and  enterprises  using  central-station  service, 
his  campaign  was  based  on  the  assumption  that  pros- 
xtive  customers  would  be  impressed  with  the  information 
at  the  larger  enterprises,  notable  for  their  success  in  the 
)mmercial  world,  had  found  this  service  the  most  economi- 
il  and  reliable  method  of  obtaining  power  and  light.  The 
Tort  was  made  to  select  a  conspicuous  example  in  each 
ass  of  industry  or  institution.  The  results  obtained  more 
lan  justified  the  expenditures  for  this  campangn,  for  the 
rat  full  page  had  scarcely  appeared  in  the  daily  papers 
hen  several  prospective  customers  asked  to  open  negotia- 
ons,  and  by  the  time  the  campaign  was  well  under  way  tlic 
infract  department  had  not  only  signed  contracts  with 
lese  but  had  awakened  similar  desires  in  several  enter- 
rises  that  had  theretofore  appeared  absolutely  hopeless  as 
respective  customers.  These  also  finally  entered  into  con- 
acts  for  service.  "It  cannot  be  claimed,  however,"  adds 
Ir.  Saul,  "that  these  conspicuous  examples  were  signed  up 
ilely  as  the  result  of  this  newspaper  advertising.  To  the 
lility  and  cleverness  of  the  newspaper  department  the 
:complishment  is  principally  due.  The  advertising  merely 
?rtilized  the  field,  as  it  were.  And  in  its  final  analysis 
lis  is  about  all  that  can  be  expected  of  any  advertising." 
This  newspaper  campaign  is  now  to  be  supplemented  by 


the  publication  of  a  handsome  booklet  describing  and  illus- 
trating the  principal  large  central-station  customers'  instal- 
lations in  Atlanta.  .Mthough  it  is  planned  to  issue  an  im- 
pressive and  expensive  booklet,  the  latter's  circulation  will 
be  restricted  to  quarters  where  it  is  likely  to  prove  decidedly 
effective.  Later  the  publicity  department  will  compile 
literature  describing  the  great  steam  and  hydroelectric 
plants  "behind"  its  service  so  that  the  customer  may  feel 
the  fullest  assurance  in  the  operating  and  reserve  capacity 
which  the  company  has  available. 


Electric  Delivery  Causes  Sale  of  Horses 

A  Chicago  firm  of  horse  dealers  advertised  not  long  ago 
as  follows :  "Marshall  Field  &  Company's  Horses  for 
Sale. — On  account  of  electric  machines  being  installed  by 
this  firm  we  are  authorized  to  sell  125  head  of  their 
horses."     The  house  of  Marshall  Field  &  Company  is  one 
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ADVERTISEMENT    ANNOUNCING    SALE    OF    HORSES 

of  the  largest  users  of  electric  wagons  and  trucks  in  the 
United  States,  having  about  200  vehicles  in  service  or  on 
order.  The  Commonwealth  Edison  Company,  in  advocat- 
ing use  of  electric  vehicles,  has  taken  advantage  of  the 
horse  sale  to  preach  the  gospel  of  the  electric  vehicle  in 
newspaper  advertising  as  shown  herewith. 


The  Power  Cost  in  the  Artificial  Ice  Factory 

The  large  part  played  by  the  factor  of  power  cost  in  the 
operation  of  an  artificial  ice  factory  was  pointed  out  by 
Mr.  C.  H.  Stevens,  of  the  Brooklyn  Edison  company,  in  a 
paper  presented  by  him  before  the  recent  meeting  of  the 
Eastern  Ice  Association  in  New  York  City.  In  many  cases 
the  cost  of  energy  in  ordinary  manufacturing  operations  is 
as  low  as  i  per  cent  of  the  total  cost  of  putting  out  the 
finished  product,  so  tliat  under  such  conditions  a  manufac- 
turer can  afford  to  give  little  heed  to  the  cost  of  operating 
his  power  plant. 

But  in  ice-making,  where  the  energy  cost  may  be  as  high 
as  50  per  cent  of  the  total,  the  power  item  is  worthy  of  the 
utmost  consideration,  and  cheap  energy,  therefore,  becomes 
most  important.  Hence,  where  the  manufacturer  has  a 
complete  plant  of  his  own  he  must  devote  much  of  his  time 
to  studying  methods  and  means  of  obtaining  low  operating 
costs.  This  naturally  diverts  his  attention  from  the  actual 
development  and  extension  of  the  ice-making  business. 
Such  condition,  of  course,  can  be  bettered  by  avoiding  the 
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proMcms  of  isolated-plant  operation,  and  purchasing  serv- 
ice from  the  central  station,  'i'liis  idea  had  received  httie 
practical  encouragement  luitil  the  advent  of  the  raw-water 
system  of  making  ice,  which  makes  it  no  longer  necessary  to 
use  the  distillate  obtained  from  the  exhaust  of  the  engine. 
The  central-station  people  are  also  in  a  position  to  offer 
special  rates,  provided  that  the  ice-making  plants  are  not 
operated  during  the  high  peak  loads  between  4  p.  m.  and  9 
p.  m.  of  November,  December.  January  and  I-'ebruary. 
This  is  a  slack  period  for  the  ice  manufacturer,  and  it  i^ 
accordingly  to  his  advantage  from  an  economical  stand 
l)oint  to  have  central-station  service. 


Brick-Plant    Savings    with     Motor-Operated    Clay 
Excavator 

The  plant  of  the  Cherokee  Brick  Company  at  Macon,  Ga 
has  a  daily  output  of  100,000  common  bricks  and  30,001 
faced  bricks.  Its  clay  mine  is  situated  about  1.5  miles  from 
the  plant  and  is  worked  by  a  Bucyrus  electric  drag-line  ex- 
cavator, which  has  been  in  operation  about  seven  months 
with  great  success. 

Before  the  installation  of  the  electrical  equipment  the  clay 
was  mined  and  loaded  on  dump  cars  by  a  steam  shovel 
located  in  the  clay  pit,  but  high  water  frequently  put  this 
outfit  entirely  out  of  business,  closing  down  the  plant  for 
considerable  periods  each  year.  The  steam  shovel  required 
four  men,  two  on  the  machine  and  two  on  the  ground. 
Because,  also,  of  the  limited  service  of  this  shovel,  two 
locomotives  and  trains  were  required  to  keep  the  plant  sup- 
plied with  clay.  In  addition,  the  presence  of  the  shovel  in 
the  clay  pit  required  the  laying  of  track  through  the  pit 
for  the  operation  of  trains.  Upkeep  of  this  track,  with  the 
frequent  shifting  required,  proved  very  expensive. 

The  new  electric  drag-line  equipment  has  effected  some 
remarkable  economies.  The  excavator  is  located  on  the 
bank  above  the  clay  pit  and  its  operation  is  unaffected  by 
weather  conditions.  The  track  through  the  clay  hole  has 
been  eliminated,  and  in  place  of  the  eight  extra  track  men 
previously  required  only  three  are  now  needed  to  keep  the 
track  in  proper  repair.  On  account  of  the  larger  capacity 
and  greater  working  range  of  the  excavator,  together  with 
its  greater  accessibilitv,  one  locomotive  with  its  crew-  of 


FIG.    I MOTOR-ORIVEN    DR.\G-I.INE    EXC.WATOR 

two  men  has  been  done  away  with,  and  the  cars  are  now 
■placed"  by  means  of  the  drag-line  bucket  with  the  aid  of  a 
snatch  block.  In  addition,  the  expense  of  hauling  coal 
and  water  to  the  steam  shovel  has  been  eliminated. 

This  particular  excavator  is  the  only  one  of  its  kind  in 
existence,  according  to  Mr.  W.  L.  Southwell,  of  the  Cen- 
tral Georgia  Power  Company,  which  furnishes  energy  for 


its  operation.  The  excavator  is  provided  with  a  45  it. 
boom  and  a  1.25-cu.  yd.  bucket.  Its  electrical  equipnu-nt 
consists  of  three  W'estinghouse  three-phase,  550-volt,  60- 
cycle  motors.  Hoisting  is  done  by  a  50-hp  wound-rotor 
motor,  while  a  similar  20-hp  motor  is  used  to  operate  the 
turntable  and  for  swinging  the  bucket.  The  latter  motor 
is  equipped  with  a  multiple-solenoiil  control  dcsigncil  for  the 


KK,.    2— .MOTOR    AND    CO.VTROI-    EgflP-MENT    IN    EXCAVATOR    CAB 

automatic  acceleration  of  the  motor.    .A  2-hp  squirrel-c 
motor  driving  a  small  centrifugal  air-compressor  furni-. 
air  for  the  main  hoisting  gear  and   for  the  brake  cylinder  ^ 
for  the  bucket-tipping  drum  on  the  boom. 

Energy  is  supplied  by  the  Central  Georgia  Power  Com- 
pany at  6600  volts,  three  20-kva  transformers  being  em- 
ployed to  reduce  this  pressure  to  550  volts.  These  trans- 
formers are  protected  by  multi-gap  lightning  arresters,, 
bomb  fuses  and  air-cooled  choke  coils. 

The  record  of  this  Macon  excavator  indicates  an  cnergj 
consumption  of  appro.ximately  0.7  kw-hr.  per  cubic  vard  ol 
clay  mined  and  loaded  on  the  cars.  This  is  equivalent  tc 
about  I.I  kw-hr.  per  1000  bricks  manufactured.  The  greai 
saving  in  the  cost  of  energy,  labor  and  maintenance  and  thf 
freedom  obtained  from  shut-down  will,  it  i.'^  estimated,  !■ 
for  the  complete  outfit  in  from  one  year  to  two  years. 

The  Cherokee  Brick  Company  is  also  using  170  hp  1 
electric  motors  in  the  operation  of  its  plant  and  has  n 
cently  contracted  for  power  and  equipment  for  the  latter 
complete  electrification  requiring  580  hp  in  motor  rating. 


A  Stove  Manufacturer's  Testimonial 

Electrical  energy  purchased  from  the  Union  Elec 
Light  &  Power  Company  is  used  exclusively  in  the  la;, 
establishment  of  the  Charter  Oak  Stove  &  Range  Compan> 
of  St.  Louis.  A  letter  from  Vice-president  Lester  Dan 
of  that  company,  telling  why  the  company  buys  electricit 
rather  than  makes  it.  is  of  general  interest.  It  reads  a 
follows :  1 

"The  Charter  Oak  Stove  &  Range  Company  prefer.^ 
your  service  to  the  generation  of  its  own  power,  chiefly  fcj 
the  following  reasons.  The  supervision  of  a  troublesomp 
department  is  eliminated.  The  ease  with  which  additior^ 
or  subtractions  from  the  power  equipment  are  made  witn 
nut  material  increase  in  investment  is  most  important  to  uH 
Under  the  old  method  our  greatest  economy  was  to  opera  > 
our  plant  to  its  fullest  capacity.  The  addition  of  a  machirji 
which  would  require  as  little  as  20  hp  would  under  the:| 
circumstances  compel  a  serious  increase  in  our  pow^f 
equipment,  while  a  corresponding  decrease  in  the  amoui; 
of  power  u.sed  would  not  save  us  anything  at  all.  We  a 
willing  to  pay  for  what  we  get,  and  we  want  to  get  exact 
what  we  pay  for." 
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i.  M.  Byllesby  &  Company,  Chicago,  took  over  the  nian- 
5ment  of  the  gas  and  electric  properties  at  Faribault, 
)rthfield  and  Cannon  Falls,  Minn.,  in  December,  1909. 
rming  with  these  utilities  the  nucleus  of  what  is  now  the 
iribault  division  of  the  Consumers'  Power  Company.  At 
It  time  the  total  electric  customers  of  all  the  properties 

Elbered  1569.  Arrangements  were  shortly  made  for  the 
struction  of  a  water-power  on  the  Cannon  River  at 
nnon  Falls,  having  an  initial  capacity  of  1500  hp.  This 
s  completed  early  in  191 1,  and  transmission  lines  from  it 
,v  traverse  125  miles,  serving  the  original  properties  and 
3se  which  have  since  been   added. 

Results  in  the  electric  department  show'  a  high  degree  of 
velopment.  particularly  in  the  growth  of  motor  business. 
January,  1913,  the  towns  of  Morristown,  Waterville, 
nesville  and  Zumbrota  were  added  to  the  lines  of  the 
mpany.  The  increase  in  population  served  (including 
e  new  towns)  for  the  four  years  was  37  per  cent,  but 
e  customers  increased  82  per  cent,  kilowatts  lighting  load 
per  cent,  horse-power  in  motors  498  per  cent,  and  the 
tal  kilowatts  for  all  purposes  167  per  cent.  There  are 
3  miles  of  pole  line,  as  compared  with  40.2  miles  in  Feb- 
ary,  1910. 

There  is  now  one  meter  to  every  6.6  of  population  served, 
compared  with  8.9  in  February,  1910.  Receipts  per 
ter  have  increased  20  per  cent.  The  output  for  the  week 
ded  Nov.  4  was  82,420  kw-hr.,  an  increase  of  74  per  cent 
er  the  corresponding  week  of   191 1. 


ower  Required  for  Motor-Driven  Farm  Machinery 

■    most  farm  operations  are  essentially  seasonable  in 

ler  special  motors  are  not  usually  required  to  drive 

xh  particular  machine.    Advantage  has  been  taken  of  this 

versity  b}'  a  number  of  farm  owners  who  have  electrical 

i    TABLE    I — ENERGY    CONSUMPTION    TO    THRESH     GRAINS 


'    Kind  of 
Grain 

YIELD 

PER  ACRE 

Kw-hr.  to 
Thresh 
1  Ton 

Kw-hr.  to 
Thresh 
1  Bushel 

Tons  of  Grai 
and  Straw 

n         Bushels  of 
Grain 

its 

1  .99 

73.6 

2.62 

0.070 

priey 

2.27 

49.9 

2.36 

O.IOS 

rheat 

1.97 

27.9 

2.27 

0.160 

nstallations  by  mounting  one  or  more  motors  on  skids  or 
I'rucks  so  that  these  portable  units  can  be  moved  about  to 
pperate  machines  in  the  various  barns,   stables   and   fields. 

I     TABLE   II — SIZES   OF    MOTORS   TO   DRIVE   FARM    MACHINES 


Machines  Hp 

|h— 

!*eed  grinders  (small) 5 

feed  grinders  (large) 

insilage  cutlers 

Jhredders  and  huskers. . . 

rhreshers.  1 9-in.  cyhnder  .  1 5 

rhreshers.  32-in.  cylinder.  .  40 
-omsheilers,  single-hole  .  1 

power  shellers 1  .'5 

Panning  mills 0.2 


Hp 


20 


Grain  graders. .. 
Grain  elevatore. 
Concrete  mixeis 
Hay  hoists . . . 

Root  cutters .  .  . 
Cord-wood  saws 
Wood  splitters . . 

Hay  bailers.  .  .  . 
Oat  crushers .  .  . 


The  motors  are  provided  with  runs  of  cables  ending  in 
plugs  which  can  be  attached  to  fused  connection  blocks 
mounted  at  convenient  points  about  the  farm. 

Last  year  at  the  University  of  Illinois  Experiment  Sta- 
tion, Urbana,  111.,  tests  were  made,  with  the  assistance  of  the 
General  Electric  Company's  staff,  to  determine  the  ei^ergy 


consumption  required  to  thresh  various  grains.  The  thresh- 
ing machine  used  had  a  28-in.  cylinder  and  a  42-in.  sepa- 
rator and  was  driven  by  a  15-hp  motor.  While  the  energy 
required  to  thresh  a  bushel  or  volume-measure  of  grain  was 
found  to  vary  greatly,  the  consumption  in  terms  of  tons 
handled  was  fairly  constant.  The  results  obtained  are  re- 
produced herewith  in  Table  I. 

Table  II  lists  the  sizes  of  motors  recommended  for 
operating  standard  farm  machines.  A  single-hole  sheller 
with  a  sacker  attachment,  driven  by  a  i-hp  motor,  requires 
about  0.025  kw^-hr.  to  shell  a  bushel  of  corn,  shelling  at  the 
rate  of  26  bushels  per  hour.  Test  of  a  25-bushel  grain  ele- 
vator capable  of  unloading  25  bushels  of  corn  in  three 
minutes  has  shown  that  45  bushels  can  be  elevated  19  ft.  at 
an  energy  consumption  of  o.l  kw-hr. 


Window  Displays  at  Joliet,  111. 

A  number  of  attractive  and  striking  window  displays 
have  recently  been  exhibited  in  the  show  windows  of  the 
Public  Service  Company  of  Northern  Illinois,  which  yearly 
awards  a  loving  cup  to  its  local  ofiice  making  the  best  exhi- 
bition. In  each  case  the  windows  were  trimmed  by 
members  of  the  commercial  department,  and  the  points 
taken  into  consideration  in  judging  their  respective  merits 
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FIG.     I WINDOW    DISPLAYS    IN    JOLIET     (iLL.)     OFFICE    PUBLIC 

SERVICE  COMPANY 

were,   in   order,   attractiveness,   originality   and  advertising 
value  in  relation  to  the  company's  business. 

During  the  Hallowe'en  season  the  Joliet  office  made  a 
feature  of  a  Hallowe'en  window,  displaying  copper- 
finished  electrical  appliances  among  pumpkins,  jack-o'- 
lanterns  and  cornstalks,  while  the  slogan  "Do  It  Elec- 
trically" appeared  in  miniature  lamp  letters  in  the  fore- 
ground.    Another  window  traced  the  evolution  of  lighting 
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from  the  sperm  lamp  of  Roman  times  down  through  the 
different  stages  of  the  candle,  oil-wick  lamp  and  carbon- 
filament  electric  lamp  to  the  modern  tungsten  unit.  An- 
other section  which  attracted  particular  interest  from  the 
passing  public  was  a  rustic  scene  with  a  glowing  camp  fire 
illuminating  the  imjirints  of  an  electric  iron.  At  one  side 
was  a   small   sign   reading,  "The  trail   of  the   electric  iron 
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leads  to  every  modern  home,"  and  a  path  was  shown  lead- 
ing through  the  woods  to  a  miniature  house  lighted  from  a 
tiny  but  perfectly  constructed  central-station  pole  line. 

But  of  all  the  recent  window  displays  at  Jolict  the 
most  unique  and  fascinating,  according  to  Mr.  I'red  H. 
Schecl,  of  the  company,  was  the  window  reproduction  of 
the  National  Lincoln  Highway.     The  course  of  the  niinia- 


FIG.        3 COMMEMORATING       THE        l.INCOI.N        Hll.llWAY        AT 

JOLIET,    ILL. 

ture  road  was  lighted  by  ornamental  lamp-posts  each  bear- 
ing the  symbol  of  the  highway.  The  city  of  Joliet  was  one 
of  the  first  to  boost  the  construction  of  this  highway  and 
during  the  company's  window  demonstration  held  a  public 
parade  to  stinuilate  interest  in  the  movement  for  a 
national  road  across  the  Illinois  prairies.  The  window  dis- 
play showed  an  old  o.xen  road,  while  a  tiny  electric  train 
encircled  the  Lincoln  Highway,  passing  back  and  forth 
through  rock  tunnels  and  signaling  the  crossing  by  a  tap 
on  the  window.  A  billboard  at  the  side  of  the  road  bore 
the  electric  company's  advertisement  and  a  realistic  rail 
fence  added  interest  to  the  collection  of  Lincolnia  in  the 
window. 


Flood  of  Applications  for  Service  Owing  to  Building 
Construction 

During  the  last  few  months  the  Edison  Illuminating  Com- 
pany of  Detroit  has  received  a  flood  of  applications  for 
service  w-hich  it  attributes  to  the  increasing  number  of 
buildings,  especially  residences,  being  constructed.  Ever 
since  Detroit  became  prominent  as  a  manufacturing  center 
there  has  been  a  phenomenal  growth  in  the  central-station 
business  of  that  city.  Records  show  that  about  76,000  elec- 
tric meters  belonging  to  the  Detroit  company  were  in  use 
on  Nov.  I  in  all  kinds  of  service — industrial,  commercial 
and  residential.  The  total  connected  load  at  that  time  was 
136,773  kw,  of  which  48,400  kw  consisted  of  motors  and  the 
remainder  of  lamps. 

The  accompanying  table  gives  an  idea  of  the  increase  in 
connected  load  so  far  this  year.  These  figures  represent 
the  actual  net  increase  in  the  number  of  meters  on  the  lines, 

INCREASE  IN  NUMBER  OF  METERS  CONNECTED,  EDISON   Il.l.rMI- 
NATING    COMPANY    OF    DETROIT 


Total  Gain 

Since 
Jan  1,  1913. 


I   Per  Cent  Gain      Per  Cent  Gain 
Over  Same  Over  Prettding 

Month  Last  Year  Monti 


January .  . . 
February.  . 
March .... 

April 

May 

June 

July 

August.  .  .  . 
September . 
October .  . . 


1,133 
2.120 
3,205 
4.713 
6,097 

7,483 
8.931 
10,569 
12,517 
14,594 


taking  into  account  removals  and  transfers.  The  first  col- 
umn shows  by  months  the  total  gain  in  meters  connected; 
the  second  column  gives  the  percentage  of  increase  for 
each  month  over  the  same  month  last  year,  and  the  third 


contains  the  percentage  of  increase    for  each  month  o.' 
the  preceding  month. 

In  September  5214  applications  and  in  October  5754  appli- 
cations for  service  were  received.  Of  these  about  06  per 
cent  were  for  residence  lighting.  The  actual  gain  in  meten 
installed  during  those  months  amounted  to  1948  and  2077 
respectively.  It  is  estimated  that  there  are  about  92,000 
residences  in  Detroit,  and  about  58,000  of  these  are  nn 
connected  to  the  central-station  lines. 

About  thirty  solicitors  are  employed  to  canvass  the  rc.si- 
<lence  districts.  Hesides  obtaining  new  business  in  this 
way,  many  applications  are  also  received  at  the  main  office. 
These  applicants  fill  out  blanks,  which,  twice  a  day,  are  sent 
to  the  order  department  where  the  wiremen  receive  in- 
structions concerning  the  work  to  be  done.  In  this  way  the 
applications  are  quickly  filled  and  delays  are  avoided  for 
the  customers. 

.■\n    unusual    amount   of    rebuilding   and    remodeling   of 
store  fronts  has  taken  place  recently  in  Detroit,  and  such 
changes  have  generally  been  accompanied  by  extensions  <■ 
the  electric  service. 

For  increasing  residence  consumption  the  Detroit  Edi- 
son company  favors  the  electric  flatiron.  .About  10,000 
flatirons  were  sold  last  year.  The  average  income  from  a 
flatiron  at  the  Detroit  4-cent  rate  is  about  40  cents  per 
month,  so  that  the  distribution  of  flatirons  over  the  system 
is  a  desirable  factor  in  increasing  residence  revenue. 


Utilizing  Grocery   Stores  in  Percolator  Campaign 

Grocery  stores  were  utilized  with  good  results  in  the  ■ 
electric  percolator  campaign  recently  conducted  by  the 
Commonwealth  Power  Company.  Jackson,  Mich.  Along 
with  the  monthly  lighting  bills,  3300  descriptive  folders  on 
percolators  were  sent  out  to  as  many  customers,  .\dver- 
tisements  similar  to  the  one  shown  herewith  were  also  pub- 
lished in  the  newspapers.  Going  from  one  grocery  store 
to  another,  a  young  woman  demonstrator  served  doughnuts 
with  coffee  made  in  an  electric  percolator.  All  that  the 
electric-service  company  had  to  furnish  were  two  perco- 
lators. The  demonstrator  was  paid  by  the  proprietors  of 
a  local  bakery  as  they  were  benefited  by  the  increased  de- 
mand for  doughnuts.  Each  grocer's  co-operation  was 
.secured  by  using  the  particular  brand  of  coffee  which  he 
wished  to  push.  Three  days  were  spent  in  each  store,  and 
considerable   interest   in   the   devices   was   aroused   among 


THE   OLD   FAMILIAR   RULE 

is  one  heaping  tablespoon  of  coffee  for  each  cup 
wanted  and  one  for  the  pot.     There  is 

A  NEW  RULE— THE  ELECTRIC  RULE 

— which  is  one  tablespoon  of  coflfee  to  each  cup  and 
none  FOR  THE  POT.  Be  sure  to  try  a  cup  of  that  de- 
licious coffee  made  in  an  electric  percolator  at  M.  &  F. 
Lincoln's  Grocery  Store,  206  William  Street. 

THE  ELECTRIC  SHOP, 
Commonwealth  Power  Company. 


those  who  witnessed  the  demonstrations.  Five-cup,  seven' 
cup  and  nine-cup  percolators  were  sold,  each  at  a  reduction 
of  $1  below  the  original  retail  prices. 

Advantage  was  also  taken  of  the  number  of  people  visiti 
ing  the  central-station  office  during  the  last  three  days  Oi 
discount  on  lighting  bills  to  conduct  similar  demonstration.'; 
in  the  appliance  salesrooms,  thus  renewing  interest  in  th< 
percolators,  which  many  of  the  customers  had  previous!} 
seen  demonstrated  in  the  grocery  stores. 
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Illumination  and  Wiring 

Portable  Electric  Mine  Lamps 

The  use  of  portable  electric  mine  lamps  and  the  specifi- 
itions  for  such  lamps  as  suggested  by  the  United  States 
lUreau  of  Mines  were  the  topic  of  an  address  delivered  by 
ir.  H.  H.  Clark,  engineer  in  charge  of  electrical  investiga- 
ons  for  the  bureau,  before  the  Coal  Mining  Institute  of 

merica  at  Pittsburgh,  Pa.,  Dec.  5. 

Portable  electric  mine  lamps,  it  was  pointed  out,  repre- 
mt  a  comparatively  new  development  in  America,  al- 
lough  they  are  already  used  extensively  in  European  coal 

incs.  As  long  ago  as  1887  600  portable  lamps  were  installed 
1  a  colliery  in  South  Wales.  In  a  recent  competition  held 
i  England  195  different  portable  electric  mine  lamps  were 
ntered.     At  present,  as  well  as   for  the   last   five  years, 

merican  manufacturers  and  mine  operators  have  been 
jsplaying  great  interest  in  the  development  of  electrit: 
ifety  lamps.  The  Bureau  of  Mines  advocates  their 
doption  because  of  the  resulting  reduction  in  fire  and  ex- 
losion  hazards.  While  actual  tests  have  shown  that  the 
lowing  filaments  of  electric  lamps  are  capable  of  igniting 
xplosive  gas  mixtures  in  case  of  globe  breakage,  it  has  also 
leen  proved  that  sparks  at  emfs  less  than  6  volts  will  not 
irdinarily  ignite  the  mine  gas.  The  bulbs  in  permissible 
line  lamps  should  be  so  protected  that  they  cannot  be 
roken  while  the  filaments  are  glowing  at  temperatures 
ufficient  to  ignite  explosive  mixtures. 

Among  the  general  requisites  suggested  for  a  satisfactory 
ortable  miner's  lamp  are  reliable  and  sufficient  illumina- 
ion,  lightness  and  compactness,  low  cost  of  operation  and 
|iaintenance,  avoidance  of  spilling  of  electrolyte,  etc.  As 
ftinimum  quantitative  requirements  for  a  satisfactory  safety 
lamp,  the  Bureau  of  Mines  offers  the  following  specifica- 
ions: 

atensity   of  liglil  at  all  times,  cp 0.4 

lux  of  light  at  all  times: 

hand    lamps,    lumens 3.0 

cap    lamps,    lumens 1.5 

ime    of    burning    per    charge,    hours 12 

average   life   of  bulbs,    hours 300 

(Not   more  than   5    per  cent   to   have  less  than   250   hours'   life.) 

rerage    life   of   batteries,   hours 3600 

ariation  in  energy  consumption  of  bulbs,  per  cent 10 

jVngle    of    reflector,    deg 100 

Six  mine  lamps  were  recently  submitted  to  the  Bureau 
f  Mines  for  test.     Of  this  number  three  were  accepted  and 

ith  certain  changes  approved  as  permissible  for  use  in 
aseous  mines.  The  following  are  brief  descriptions  of  the 
amps  tested : 

!  The  safety  feature  of  the  Ceag  lamp,  which  is  designed 
for  hand  service,  consists  in  suspending  the  lamp  bulb  be- 
tween two  spiral  springs,  so  that  if  either  the  bulb  or  the 
glass  dome  that  surrounds  it  becomes  broken  the  lamp  cir- 
cuit will  be  opened.  During  a  number  of  smashing  tests 
both  the  outer  dome  and  the  lamp  bulb  were  shattered,  and 
in  nearly  40  per  cent  of  the  cases  the  filament  remained 
uninjured  but  was  prevented  from  igniting  the  surround- 
ing explosive  gas  by  the  operation  of  the  safety  devices. 

The  Hirsch  lamp,  designed  for  cap  service,  is  provided 
with  an  open-circuiting  device  which  protects  the  lamp 
against  blows  from  the  front.  A  slip  of  glass  mounted 
across  the  bull's-eye  holds  in  closed  position  an  open-cir- 
cuiting spring  which  is  released  on  breakage  of  the  glass. 
Protection  from  other  directions  is  afforded  by  construct- 
ing the  headpiece  of  three  concentric  metal  shells,  the  inner 
and  outer  being  connected  to  the  positive  and  the  inter- 
mediate shell  to  the  negative  terminal  of  the  battery.  Any 
injury  which  could  break  the  lamp  bulb  will  jam  these  shells 
together,  short-circuiting  the  battery  and  extinguishing  the 
filament. 

The  Wico  Innip,  which  is  designed  for  cap  service,  has 
the  bulb  held  in  its  socket  by  a  wire  stirrup  against  the 


pressure  of  springs,  which  act  to  eject  it  should  the  stirrup 
be  removed  or  the  spring  broken. 

In  conclusion,  as  pointed  out  by  the  speaker  it  would  be 
superfluous  to  suggest  to  mining  men  that  anything  to  be 
used  underground  must  be  well  made.  Under  this  head 
should  be  considered,  therefore,  simplicity  of  design, 
strength  of  parts  and  fastenings,  design  of  moving  and 
removable  parts,  and  the  design  and  construction  of  elec- 
trical circuits  and  contacts. 


Ornamental  Lighting  of  a  30-Mile  Boulevard  Near 
Los  Angeles,  Cal. 

To  light  the  15-mile  section  of  boulevard  lying  in  the 
region  of  Owensmouth,  Marion  and  Van  Nuys,  Cal.,  which 
are  within  a  radius  of  15  miles  of  Los  Angeles,  375  hand- 
some tungsten  standards  have  just  been  installed.  The  road- 
way already  illuminated  includes  Sherman  Way,  West 
Sherman  Way  and  North  Sherman  Way.  A  fourth  link 
of  state  highway  will  soon  be  finished,  completing  30  miles 
of  remarkably  lighted  and  splendidly  paved  highway  en- 
circling half  of  the  San  Fernando  \'alley.     In  all  600  elec- 


1 

1 

1 
\ 

1 

h 

i. 

TUNGSTEN   STANDARDS  FOR  BOULEVARD  AND  COUNTRY  SECTIONS 

troliers  will  be  required,  and  the  total  cost  of  installation 
will  be  about  $70,000. 

A  feature  unusual  in  a  lighting  installation  not  within 
the  limits  of  an  incorporated  city  is  that  all  of  the  circuits 
are  installed  in  underground  conduit.  In  the  sections 
where  the  boulevard  traverses  towns  or  cities  five-lamp 
standards  are  used  with  the  lamps  pointing  upward.  In  the 
country  districts  three-lamp  standards  are  employed  with 
the  center  lamp  upright  and  the  two  side  lamps  inverted. 
In  the  case  of  the  city-type  standard,  the  top  lamp  burns 
all  night  while  the  four  side  lamps  are  extinguished  at  i 
a.  m.  In  installing  the  underground  system  no  damage 
was  done  to  the  excellent  roadway,  the  conduits  being 
driven  beneath  the  paved  surface  in  each  case. 

The  electroliers  were  furnished  and  installed  by  the 
Llewellyn  Iron  Works,  of  Los  Angeles.    The  first  installa- 
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tioii  contract  was  awarded  to  the  Pacific  Underground  Con- 
struction Company,  the  second  to  the  Newberry- Hendheim 
Company  and  the  third  to  the  B.  F.  Kicrulf  Company.  The 
Southern  Cahfornia   Edison  Company  both  maintains  and 


furnishes  electrical  energy  for  the  electroliers,  including 
renewals  of  lamps  and  globes  and  also  the  painting  and 
wnsliins;  of  the  standards. 


Mixing  Colors  in  Light  Versus  Colors  in  Pigments 

In  making  his  color  designs  the  architect  invariabi) 
thinks  in  terms  of  colored  pigments  instead  of  in  terms 
of  colors  of  light,  said  Mr.  Bassett  Jones  in  an  address  on 
"The  Lighting  of  Colored  and  Ornamental  Surfaces  and 
Its  Relation  to  Artificial  Illumination,  "  delivered  before  the 
Xew  York  Electrical  Society  Nov.  20. 

Adhering  still  to  the  three-color  theory  in  which  red, 
vellow  and  green  are  taken  as  the  primary  colors,  the 
average  architect  will  define  English  vermilion,  gamboge 
and  Prussian  blue  to  be  the  elementary  tints.  But,  as 
pointed  out  by  Mr.  Jones,  in  dealing  with  the  colors  of  pig- 
ments we  are  really  dealing  with  colored  light.  Thus, 
yellow  pigment  may  be  assumed  to  absorb  dU  of  the  blue 
light  that  falls  upon  it,  reflecting  only  yellow  light  as  well 
as  red  and  green,  the  mixture  of  which  produces  the  sen- 
sation of  yellow.  There  is  not  enough  yellow  light  in  nor- 
mal white  light  to  account  alone  for  the  luminosity  or  bril- 
liancy of  certain  yellow  pigments. 

Similarly  blue  pigment  absorbs  all  of  the  red,  yellow 
and  green  light  falling  upon  it  and  reflects  only  blue  light. 
When  these  two  pigments  are  mixed  together  there  results 
a  broken  green  pigment,  broken  because  in  effect  it  is 
mixed  with  a  large  quantity  of  black;  that  is,  its  luminosity 
is  greatly  reduced.  This  effect  is  due  to  the  fact  that  the 
yellow  pigment  in  the  mixture  absorbs  blue,  while  the  blue 
pigment  absorbs  yellow,  red  and  green,  so  that  almost  all 
of  the  light  falling  upon  the  mixture  is  absorbed  and  a 
small  quantity  of  green  reflected.  Hence  every  step  in  the 
mixture  of  pigments  is  a  step  toward  black,  and  contrari- 
wise every  step  in  the  mixture  of  colored  light  is  a  step 
toward  white.  The  theory  of  color  in  pigments  can  be 
explained  only  on  the  basis  of  the  theory  of  color  in  light, 
which  names  as  the  three  primary  light  colors  red.  green 
and  blue,  corresponding  to  certain  definite  wave-lengths  in 
the  spectrum. 

Color  in  light  can  be  produced  in  three  ways — by  absorp- 
tion of  certain  selected  wave-lengths ;  by  the  additive 
combination  of  certain  wave-lengths,  and  by  the  simul- 
taneous reflection  of  separate  selected  wave-lengths. 
Usually  any  method  of  producing  color  combines  all  three 
methods.  In  absorption  all  of  the  wave-lengths  except 
those  required  to  produce  the  proper  color  are  absorbed  by 
the  medium.  If  a  medium  reflects  light  of  a  certain  color 
when  white  light  is  thrown  upon  it  and  transmits  the  light 


which  it  does  not  reflect,  the  color  of  the  transmitted  light 
must  be  the  complementary  color  of  the  reflectc<l  light, 
since  the  two  combined  must  produce  white  light. 

If  transparent  pigments  are  used — and  all  pigments  arc 
more  or  less  transparent — and  such  pigments  are  applic; 
to  different  colored  background  or  character  of  matcrial- 
a  certain  portion  of  the  light  falling  upon  the  pigment  1 
reflected.  The  rest  is  transmitted  through  the  pigment  ani 
partially  reflected  from  the  surface  upon  which  the  pigmeiu 
is  applied.  Here  its  color  is  again  modified  by  absorption, 
and  still  again  partially  modified  by  retransmission  through 
the  pigment  to  its  surface,  where  it  is  mixed  with  the  light 
reflected  from  the  surface  of  the  pigment.  Consequentlv 
the  prcxluction  of  color  by  pigments  or  dyes  applied  to  mati 
rials  is  by  no  means  simple,  but  depends  not  only  upon  pi^; 
ment  used  but  also  upon  the  thickness  of  the  pigment  layci . 
the  medium  with  which  it  is  mixed,  the  color  of  the  surface 
and  the  character  of  the  surface  on  which  it  is  applied.  All 
of  these  aspects  of  the  problem  must  be  carefully  .studied  if 
any  accuracy  in  color  balance  is  to  be  produced  when  the 
colored  surface  is  provided  with  light  from  artificial  illu- 
minants,  the  light  emitted  from  which  must  of  necessity 
differ  from  the  color  of  daylight. 

With  the  proper  study  in  the  selection  of  color  screens, 
artificial  ilhuninants,  dyes  and  materials,  some  exceedingly 
interesting  color  combinations  and  color  changes  can  be 
produced.  This  study,  practically  limitless,  opens  up  a 
broad  field  for  effects  in  interior  decoration.  By  varying 
the  color  of  the  illumination  in  suitable  ways  decorative 
design  in  color  may  be  made  to  change. 


First  Use  of  Incandescent  Lamps  on  Denver's 
Business  Streets 

For  a  distance  of  thirteen  blocks  on   I'.ighteenth   Street, 

Denver,  construction  is  under  way  to  install  102  ornamental 

tubular-steel  poles  which 

'■■fiailway  Feeder 

:  Street  Lightincl  Wires 


Pailwaij  Feetltri 


will  supfwrt  the  trolley- 
span  wires,  street-rail- 
way feeders  and  incan- 
descent street  lamps. 
This  is  the  first  time 
that  incandescent  lami)9 
have  been  adopted  for 
street  lighting  in  the 
business  districts  of 
Denver,  arc  lamps  be- 
ing employed  to  light 
Fifteenth,  Sixteenth  and 
Seventeenth  Streets. 

Different  types  of  orna- 
mental poles  are  used  on 
each  of  these  streets. 

The  poles  and  pressed- 
steel  cross-arms  for  sup- 
porting the  railway 
feeders  in  the  case  of 
the  new  Eighteenth  1 
Street  installation  will  I 
be  furnished  by  the  ■ 
Denver  Tramway  Com- 
pany, while  the  lamp 
brackets,  elk  horns  and 
bases  will  be  paid  for  by 
the  abutting  property 
owners.  The  new  poles 
carry  five  500,000-circ 
mil  railway  cables 
which  is  in  marked  contrast  to  the  old  installation- 
equipped  with  fourteen-position  cross-arms  supporting  a; 
many  feeders  of  various  sizes.  The  circuits  for  the  orna- 
mental lamps  will  also  be  strung  on  the  elk  horns. 


ELEVATION    OF    POLE 
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Letter  to  the  Editors 

Rates  for  Electric  Service 

o  the  Editors  of  the  Electrical  World: 
Sirs:— The   writer   begs  leave  to   reply   to   some  of   the 

atements  made  by  Mr.   Percival  Robert   Aloses  in  your 

isue  of  Oct.  25,  in  which  he  criticises  existing  methods  of 

barging   for  electrical  energy-  as  unfair  and  advocates  a 

niform  flat  price  per  kilowatt-hour  for  all  classes  of  busi- 

tess. 
While  the  production  and  distribution  of  electricity  is  a 

usiness  peculiar  to  itself,  the  sale  of  the  product  is  gov- 

rned  by  the  same  general  rules  of  merchandising  as  apply 
3  the  sale  of  other  commodities,  with  the  added  compli- 

ation  that  the  electric  company's  business  is  of  public  con- 
ern  and  the  public  has  a  right  to  share  in  its  prosperity, 
rhat  there  should  be  no  unjust  discrimination  is  conceded, 
lut  we  must  not  mistake  the  proper  adjusting  of  charges 
letween  classes  for  discrimination.  The  only  adjustment 
)f  charges  which  is  harmful  is  that  which  results  in  an 
njustice.  Differentiating  between  classes  and  conditions 
loes  not  injure  anyone,  but  distinctly  benefits  everybody. 

A  uniform  price  per  kilowatt-hour  would  of  necessity 
16  an  average  price — a  compromise.  It  would  be,  there- 
ore,  too  high  for  the  big  or  long-hour  business  and  too 
ow  for  the  small  or  short-hour  business.  We  could  not 
•et  the  first  business  at  this  average  rate,  nor  could  we 
.fford  to  take  the  second  at  that  rate. 

When  central  stations  had  only  the  short-hour  lighting 
usiness  the  prevailing  rate  was  20  cents  per  kilowatt-hour, 
iince  obtaining  the  motor-service  business  they  have  been 
ble  to  reduce  the  rate  on  lighting  to  one-half  the  former 
harge.  The  motor-service  customers  know  that  the  cen- 
tal stations  are  saving  money  for  them,  or  the  latter  would 
ot  get  the  business,  and  the  lighting  customers  have  the 
enefit  of  a  50  per  cent  reduction  in  rate.  Is  anyone  in- 
ured by  this  so-called  discrimination?  How  can  it  be 
tated  that  the  small  consumer  is  paying  an  excessive  rate, 
y  reason  of  which  the  central  stations  are  able  to  secure 
le  motor-service  business  at  too  low  a  rate,  when  the 
acts  show  just  the  reverse  condition  of  affairs? 

There  is  a  price  at  which  each  class  of  business  can  be 
btained.  If  a  price  above  that  value  is  quoted  no  business 
ssults.  If  that  price  is  sufficiently  above  the  increment  cost 
jsulting  from  this  additional  business  to  produce  a  reason- 
ble  profit,  one  is  justified,  from  every  standpoint,  in  tak- 
ig  the  business,  even  though  the  price  quoted  is  below  the 
cerage  cost,  for  the  profit  so  obtained  will  result  to  the 
snefit  of  all. 

It  is  apparent  that  a  given  community  demands  apparatus 
5ccssary  to  meet  its  maximum  requirements,  with  a  rea- 
mable  reserve.  This  apparatus,  in  an  undeveloped  busi- 
;ss.  is  used  for  only  a  few  hours  per  day.  resulting  in  a 
)mparatively  high  average  cost  per  kilowatt-hour.  It 
:ems  obvious  that  business  which  would  use  the  apparatus 
:  hours  when  it  would  otherwise  be  idle  will  result  in 
)mparatively  little  additional  operating  expense.  Mr. 
'oses  states  that  central  stations  should  sell  their  product 
1  a  cost  basis,  but  were  they  obliged  to  sell  energ>'  at  the 
)St  of  producing  the  additional  energ\'  over  and  above  the 
•evious  costs,  plus  a  fixed  profit,  then  they  would  be  quot- 
g  a  rate  ridiculously  low.  resulting  in  an  unnecessary 
rge  saving  to  that  class  of  customers.    On  the  other  hand, 

the  charge  were  based  on  the  average  cost,  plus  a  profit, 
e  business  could  not  be  obtained,  and  hence  the  proper 
ice  is  somewhere  between  these  extremes.  The  proper 
ice  is  just  a  little  below  what  it  would  co.st  the  consumer 

reproduce  the  same  service,  thus  resulting  in  a  saving 

him  and  a  larger  profit  to  the  company.  In  this  manner 
,ch  class  contributes  its  full  share  to  the  profits  of  the 
impany,  but  it  can  be  done  only  by  differential  rates,  the 
ofits  from  which  can  be  shared  with  the  public,  by  reduc- 


ing the  rates  to  the  small  consumer  at  first  and  ultimately 
to  all  classes. 

No  business,  except  during  the  development  period, 
should  be  taken  at  less  than  the  increment  cost  to  serve  it, 
plus  a  reasonable  profit,  but  each  class  of  business  should 
be  taken  at  the  highest  price  it  can  afford  to  pay.  Then 
when  all  the  business  is  obtained  by  the  supply  company 
each  class  will  be  served  at  a  price  which  will  be  much 
lower  than  it  could  serve  itself.  This  may  or  may  not  be 
unjust  discrimination,  but  it  is  practised  by  practically 
every  other  class  of  business,  and  by  Uncle  Sam,  too. 

The  public  is  interested  only  to  the  extent  that  each  class 
gets  proper  value — the  large  consumer  at  less  than  he  can 
produce  the  service  and  the  small  consumer  at  a  price  at 
which  he  can  afford  to  use  it.  The  extra  profits  over  a 
fair  return  on  the  investment  will  be  applied  to  reduce  the 
price  to  the  consumers. 

It  has  been  stated  that  central  stations  enjoy  a  monopoly, 
but  such  is  not  the  case.  While  it  is  true  they  justly  have 
a  monopoly  of  the  use  of  the  streets,  there  is  no  monopoly 
of  the  business.  They  are  in  competition  with  private 
plants,  gas,  oil,  etc.,  but,  keenest  of  all,  are  selling  a  com- 
modity that  people  need  not  use  and  for  which  they  will 
not  pay  more  than  the  service  is  worth  to  them.  The  pub- 
lic have  a  right,  as  consumers,  to  see  that  the  rates  reach 
that  level  which  they  would  find  were  competition  unre- 
stricted but  fair,  and  as  partners  in  the  business  they  are 
interested  that  no  class  be  served  at  a  lower  level. 

The  illustration  used  by  Mr.  Moses  in  his  legal  quota- 
tion, where  "A"'  gets  200  kw-hr.  at  10  cents  and  "B"  gets 
20,000  kw-hr.  at  2  cents,  and  the  cost  of  producing  each 
kilowatt-hour  sold  to  both  was  4  cents,  is  obviously  unfair. 
If  the  conditions  were  identical,  as  he  assumes,  no  sane 
central-station  man  would  attempt  to  make  such  a  distinc- 
tion solely  for  quantity.  Suppose,  however,  the  conditions 
were  not  identical,  and  it  could  be  shown  that  at  10  cents 
"A"  might  cause  a  loss  and  at  2  cents  "B"  might  produce 
a  profit,  even  though  the  average  cost  of  serving  both  (with 
other  business)  might  be  4  cents.  In  that  case  which  cus- 
tomer is  being  served  at  too  low  a  rate?  The  cost  of  serv- 
ing any  particular  class  is  seldom  equal  to  the  average  cost 
of  serving  all  classes,  so  that  any  conclusion  based  on  such 
an  assumption  is  necessarily  in  error;  but  if  the  cost  of 
service  was  actually  used  as  the  sole  basis  of  charge,  the 
present  high-cost  business  would  inevitably  become  higher. 
Much  of  Mr.  Moses"  criticism  on  the  great  difference  in 
the  methods  of  charging  between  companies  is  justified,  but 
it  is  so  because  of  the  present  period  of  evolution.  Much 
has  been  done  to  unify  rates  and  much  more  will  be  done. 
It  is  surprising,  however,  to  find  how  closely  the  different 
rate  schemes  of  the  principal  companies  result  in  the  same 
net  rate,  though  wide  apart  in  detail.  The  demand  rate 
has  been  popular,  and  justly  so,  for,  as  it  happens,  it  ar- 
rives fairly  close  to  the  value  of  the  service  to  the  various 
classes  and  closely  approaches  the  larger  customers'  costs 
when  serving  themselves,  thereby  fixing  the  vahic  of  the 
service  rather  than  the  cost  of  the  service. 

The  diversity  factor  is  what  makes  the  business  possible 
at  existing  low  rates.  Were  it  not  for  this  factor  the  in- 
vestment would  be  very  much  larger,  the  load  factor  lower, 
and  consequently  the  cost  very  much  higher. 

Mr.  Moses  need  not  speculate  on  what  would  become  of 
the  business  were  central  stations  deprived  of  the  low- 
priced  motor-service  business,  for  history  holds  abundant 
proof  of  that.  The  stations  would  inevitably  be  forced  to 
charge  much  higher  prices  for  the  remaining  business,  and 
the  communities  would  be  deprived  of  a  service  which  now 
promises  to  be  well  within  the  reach  of  all  at  lower  prices 
than  exist  to-day.  Classification  must  be  allowed  to  accom- 
plish this— that  is,  a  fair  and  proper  difference  in  rates  be- 
tween classes,  but  not  discrimination  between  individuals 
in  the  same  class. 

Scranton.  Pa.  L.  H.  Conki.in. 
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Electric  Pumps  for  University  Fire  Protection 

To  provide  additional  water  pressure  in  case  of  fire  on  its 
campus  the  University  of  Michigan  has  installed  two  motor- 
driven  Rees  Roturbo  fire  pumps  which  discharge  into  a  net- 
work of  mains  supplying  fire  hydrants.  Both  pumps  are  in 
the  Engineering  Building,  and  their  intake  pipes  connect 
with  the  500,000-gal.  marine  experiment  tank,  which  is 
kept  tilled  from  the  city  water  mains.  As  this  tank  is  about 
300  ft.  long,  22  ft.  wide  and  10  ft.  deep,  the  water  supply 
tor  extinguishing  fires  is  practically  independent  of  that 
delivered  by  the  city  mains. 

Each  pump  is  designed  to  deliver  1250  gal.  of  water  per 
minute  against  a  306- ft.  head  and  is  driven  by  a  150-hp 
l'"airbanks-Morsc  wound-rotor  induction  motor.  The  pumps 
are  ordinarily  operated  in  parallel  but  may  be  connected  in 
series  to  obtain  added  pressure.  The  motors  driving  them 
operate  on  440-volt,  three-phase  energy  and  are  rated  at 
1200  r.p.m.  full  speed.  Facilities  have  been  provided  for 
duplicate  electric  service,  throw-over  connection  being 
made  with  both  the  Eastern  Michigan  Edison  Company 
and  the  University  power  plant. 

Starting  apparatus,  switching  equipment  and  transform- 
ers for  these  two  fire  pumps  are  neatly  arranged  along  one 
side  of  the  mechanical  laboratory. 

The  switchboard  consists  of  four  black  slate  panels,  on 
two  of  which  is  mounted  the  high-tension  switching  ap- 
paratus for  the  transformers.  The  low-tension  oil  switches 
in  the  motor  circuits  are  installed  on  the  other  two  panels. 
Meters    and    other    facilities    for    conducting    tests    on    the 


controllers  and  a  stack  of  resistance  grids  are  installed  at 
the  opposite  end  of  the  switchboard.  The  grids  arc  built 
up  in  a  single  vertical  stack  about  7  ft.  long  and  8  ft.  high 


FIG.     I I50-HP     MOTOK    UKIVI.XG    FIRE    I'U.MP    AT     U.NIVEKSITY 

OF    MICHIGAN 

operation  of  the  motor-driven  pumps  are  also  provided. 
The  low-tension  buses  are  wrapped  in  black  insulating 
material  to  distinguish  them  from  the  high-tension  buses, 
which   are   insulated   with   oiled   linen. 

Two  150-kva,  2200-440-volt,  three-phase  transformers  are 
installed  at  one  end  of  the  switchboard — one  being  used 
with  each  motor  to  provide  flexible  operation.    Two  speed 
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to  economize  space.  The  entire  equipment  has  been  erected 
in  a  very  limited  area,  but  every  effort  was  made  to 
arrange  the  parts  accessibly. 


Voltage  Variation  in  Compound-Wound  Generator 

.\  compound-wound  generator  that  would  give  an  abso- 
lutely flat  voltage  characteristic  from  no  load  to  full  load 
would  cost  too  much  per  horse-power.  The  compounding 
curve  of  a  commercial  generator  has  a  hump  in  it,  and  it 
is  customary  so  to  adjust  the  compounding  that  normal 
voltage  exists  at-  no  load  and  full  load,  while  at  all  inter- 
mediate load  values  the  voltage  exceeds  normal  value.  In 
a  case  in  mind  the  operator  had  two  compound-wound 
generators  operating  in  parallel.  When  the  total  load  was 
about  375  amp  the  larger  machine  supplied  about  250  amp 
and  the  smaller  machine  about  125  amp;  when  the  smaller 
machine  was  cut  out  by  pulling  its  switch  the  load  current 
increased  to  about  385  amp.  The  operator  was  very  much 
concerned  as  to  the  10  amp  increase  that  apparently  came 
from  nowhere. 

The  explanation  of  what  to  him  was  a  mysterious 
phenomenon  is  as  follows:  The  increased  current  thrown 
upon  the  larger  machine  by  removing  the  smaller  machine  1 
from  the  circuit  moved  the  larger  machine's  load  up  to  a; 
value  corresponding  to  the  hump  of  its  compounding  curve,; 
thereby  raising  its  voltage  a  little.  .\  glance  at  the  volt- 
meter would  have  shown  an  increa.sc  in  the  voltage.  Of 
course,  all  of  the  lamps  were  burning  a  little  more  brightly; 
and  each  was  taking  a  little  more  current.  The  operator 
was  justified,  in  a  way.  in  expecting  that  the  current  w^ouldi 
be  the  same  whether  the  current  was  produced  by  one 
machine  or  two.  but  a  look  at  the  voltmeter  before  and 
after  removing  the  smaller  machine  would  have  suggested 
the  true  cause  of  the  variation. 
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Ttilizing     a    Difficult   Corner   on    a    Switchboard 
Gallery 

The  accompanying  photograph  shows  a  chief  operator's 
esk  in  a  narrow  corner  on  a  sw^itchboard  gallery  in  a  New 
England  power  station,  the  feature  being  the  use  of  space 
ver  a  stairway  which  appeared  to  be  the  only  available 
ite  for  the  desk.     The   front  of  the  gallery  was  narrow 
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SEMOTE    CORNER    OF    SWITCHBOARD    ROOM     UTILIZED    FOR    DESK 
SPACE 

md  had  room  only  for  a  table  upon  which  station  logs  are 
[written.  At  one  end  of  the  switchboard  and  two  stories 
ibove  the  floor  of  the  turbine  room  a  stairway  connects 
he  operating  gallery  with  the  rest  of  the  station.  The 
problem  of  desk  location  was  solved  by  the  use  of  angle 
irons  supporting  the  desk  at  the  stairway  railing  and 
against  the  wall  at  the  left,  a  special  U-shaped  bar  being 
placid  under  the  right-hand  tier  of  drawers  to  support  this 
portion  of  the  desk.  The  railing  at  the  right  side  of  the 
photograph  protects  operators  on  the  gallery  from  falling 
Jowii  the  stairs,  and  the  compactness  of  the  whole  ar- 
rangement is  even  more  apparent  to  the  visitor  than  can  he 
shown  by  a  photograph. 


f  Heating  Not  Due  to  Motor  Trouble 

\  An  inspector  in  the  South  was  called  in  hurriedly  to 
locate  the  trouble  in  a  three-phase  slip-ring  induction  motor 
'just  installed  to  operate  the  compressor  of  a  refrigerating 
plant.  Careful  inspection  of  motor,  wiring  and  compensa- 
tor failed  to  reveal  any  irregularity,  so  the  motor  was  put 
under  load  and  thermometers  were  applied.  While  the 
imotor  was  operating  the  inspector  noticed  that  one  of  the 
bearing-cap  bolts  of  the  compressor  crank  shaft  was  lying 
upon  the  pedestal  and  further  inspection  showed  that  all  of 
the  cap  bolts  had  been  slackened.  On  making  inquiry  of  the 
proprietor,  it  was  learned  that  the  compressor  had  devel- 
oped a  hot  box  due  to  a  bent  shaft.  The  cause  of  the  motor 
heating  excessively  was  now  evident,  but,  as  a  matter  of 
record,  two  ammeters  were  cut  into  two  of  the  motor  legs 
and  the  meter  readings  noted  while  the  cap  bolts  were 
slowly    tightened.      With    the    cap    bolts    loose,    the    motor 


took  a  balanced  current  of  30  amp  with  the  compressor 
by-passed.  This  was  4  amp  more  than  the  motor's  full- 
load  current  rating.  As  the  cap  bolts  were  very  slowly 
tightened,  the  current  increased  rapidly,  finally  exceeding 
the  range  of  the  ammeters  before  the  cap  bolts  could  be 
screwed  home.  The  effect  of  the  bent  shaft  binding  in  the 
bearings  under  the  original  conditions  could  hardly  be  esti- 
mated, but  the  motor  was  fused  for  four  times  full-load 
current  and  the  fuses  blew  as  fast  as  they  could  be  re- 
placed. The  lesson  of  this  experience  is  that  the  seat 
of  trouble  is  quite  as  likely  to  be  found  in  the  connected 
load  as  in  the  motor  itself. 


To  Prevent   Flywheels  Throwing  Oil 

Sometimes  an  otherwise  well-kept  engine  room  presents 
the  incongruous  spectacle  of  an  ugly  line  of  oil  stains  oppo- 
site the  engine  flywheel.  Such  stains  are  hard  to  remove 
after  they  have  been  once  deposited,  but  by  a  little  care 
the  wheel  can  be  prevented  from  throwing  the  oil  in  the  first 
place.  The  lubricant,  of  course,  escapes  from  the  bearings, 
and  with  the  assistance  of  centrifugal  force  creeps  out  to 
the  rim  of  the  wheel.  Here  it  must  first  collect  in  drops  or 
globules  before  the  forces  of  adhesion  and  cohesion  "let 
go"  and  the  drop  flies  off  through  the  air  to  add  its  mite 
to  the  growing  discoloration. 

Almost  any  kind  of  a  scraper  or  wiper  that  will  remove 
the  oil  from  the  wheel's  rim  will  prevent  the  wall  stains,  but 
an  improved  device  for  the  purpose  can  be  made  out  of  an 
oblong  tin  can  having  its  sides  cut  away  to  fit  the  curve 
of  the  wheel.  The  can  is  filled  with  waste  which  presses 
against  the  rim,  wiping  off  the  oil  in  a  thoroughly  neat  and 
effective  manner. 

Another  effective  wiper  is  made  of  a  piece  of  yi-'m.  pipe 
with  one-half  sawn  away  as  the  sketch  shows,  and  the  end 


DEVICE    FOR    REMOVING    Oil.    FROM    FLYWHEEL    RIM 

closed  with  a  piece  of  tin  forming  a  trougli.  l-'ixcd  to  the 
pipe  by  means  of  screws  is  a  lip  of  hard  fiber  which  pro- 
jects yi  in.  over  the  side  and  bears  against  the  wheel  face. 
Oil  collected  by  this  lip  is  drained  through  the  trough  into 
the  vertical  pipe  which  can  be  emptied  at  intervals.  The 
flexibility  of  the  vertical  pipe  serves  as  a  spring  to  hold 
the  lip  in  contact  with  the  wheel. 
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Quick-Firing  Arrangement  of  Boilers  to  Relay 
Water-Power 

As  already  noted  in  these  columns,  hydroelectric  energy 
transmitted  from  the  Mississippi  River  water-power  plant 
at  Keokuk,  la.,  is  purchased  by  the  Union  Electric  Light  & 
Power  Company,  of  St.  Louis,  Mo.,  as  an  auxiliary  to  the 
supply   furnished  by  the  company's  own  lar,c;c  steam  plant 


FIG.    I I2,000-KW    TURBINES    IN    .\SHI.EY    STREET    PLANT, 

ST.   LOUIS 

at  .'\shley  Street.  To  guard  against  interruptions  in  case 
of  the  possible  failure  of  the  hydroelectric  system,  the  .Ash- 
ley -Street  station  is  now  being  operated  in  such  a  manner 
as  to  be  able  to  take  up  the  entire  load,  both  water-power 
and  steam,  in  a  few  minutes'  time. 

.Such  emergency  operation  requires,  of  course,  that  e.xtra 
boilers  be  held  in  readiness  for  use  at  very  short  notice. 
The  present  steaming  equipment  comprises  fifty-two  boil- 
ers. Of  this  number  thirty-two  are  operated  under  con- 
tinuous fire  for  carrying  the  regular  steam  load  of  the  sys- 
tem.    All  of  these  boilers  are  used  at  the  peak  of  the  load. 


FIG.    2 — I.N'TEKIOR    OF    llOILER    ROOM,    ASHLEY    STREET    STATIO.V 

and  as  each  boiler  is  rated  at  an  output  of  1000  kw,  it  is 
possible  to  carry  loads  of  32,000  kw,  which  is  nearly  the 
system  peak  at  the  present  time.  .\s  the  load  falls  off  after 
the  peak  has  been  passed,  these  boilers  are  banked  one  after 
another.  For  a  few  hours  during  the  night  only  si.x  are 
held  on  the  load. 

For    emergency    operation    in    case    of    transmission-line 


troubles  the  twenty  extra  boilers  are  at  all  times  kept  in 
readiness  by  circulating  through  them  water  at  a  tempera- 
ture of  210  deg.  I'^ahr.,  while  on  their  grates  fires  are  built 
and  made  ready  to  light  at  a  moment's  notice.  The  boilers 
at  .Ashley  Street  are  locate<l  on  two  decks,  the  units  of  the 
lower  deck  being  used  for  emergency  service.  An  accom- 
panying sketch  shows  how  these  emergency  fires  are  laid. 

The  grate  is  first  covered  with  a  high-grade  nut  coal  to  a 
depth  of  7  in.  and  three  rows  of  oily  rags  are  then  placed 
in  cross  trenches.  Another  row  of  rags  extends  down  the 
middle  to  carry  along  the  flame  to  all  parts  of  the  grate, 
<Jn  top  of  these  rows  of  rags  is  laid  kindling-wood  soaked 
in  kerosene,  while  a  few  gallons  of  fuel  oil  are  sprinkled 
across  the  top  of  the  entire  bed  of  coal.  This  arrangement, 
as  may  be  readily  appreciated,  gives  a  hot  fire  very  quickly. 
The  best  time  made  thus  far  in  getting  a  boiler  on  the 
header,  starting  from  zero  pressure,  is  sixteen  minutes.  The 
w.iter  in  the  boiler  at  starting  the  fire  was  at  212  deg.  Fahr. 

Hut  surprising  is  the  fact  that  by  this  quick-firing  method 
it  is  possible  to  get  a  boiler  in  on  the  header  in  about  half 
I  he  time  it  takes  when  the  boiler  has  a  banked  fire.     To 


FIG,    3 METHOD   OF    LAYI.NG    FIRE   FOR   QUICK    IGNITION 

bank  a  boiler  with  coal  and  to  keep  the  water  at  212  deg. 
requires  about  130  lb.  of  coal  per  hour  per  boiler.  .As  thil 
bank  is  a  "short  fire  "  on  the  front  of  the  grate  only,  and 
.IS  the  grate  must  move  verj'  slowly  to  ignite  the  coal,  3 
long  time  will  be  taken  to  get  a  full  grate  of  coal  and  a  ful! 
tire.  The  fastest  record  made  in  bringing  such  a  bankec 
boiler  in  on  the  header  at  .Ashley  Street  was  thirty-tw( 
minutes,  or  twice  the  time  of  getting  up  steam  over  th« 
ipiick-firing  grates. 

Two  blasts  on  a  large  steam  whistle  in  the  boiler  hous< 
■ire  given  to  inform  all  employees  in  and  around  the  sta 
tion  that  the  water-power  has  failed  and  that  the  stean 
plant  is  to  pick  up  and  carry  the  full  load.  Immediatel: 
each  man  in  the  plant  goes  to  his  "emergency  duty,"  whid 
has  been  previously  assigned  to  him  through  the  emcrgenc 
lists  posted  in  conspicuous  places  about  the  station.  Cet 
tain  men  report  to  the  boiler-house  engineer  for  ignitin 
fires,  bringing  up  banked  boilers,  barring  slow  fires,  or  an 
other  duty  that  may  be  assigned  them.  Others  report  to  th 
engineer  in  charge  of  the  engine  room  for  service  as  oilei 
and  operators  on  engine  and  turbine  units.  The  emergeno 
organization  is  so  arranged  that  every  man  shall  immed 
ately  be  placed  to  best  advantage  for  carr>ing  addition: 
steam  load  on  the  station. 


The  method  of  keeping  water  hot  in  the  emergency  boil- 
rs,  which  is  somewhat  unique  in  a  large  power  plant,  is 
hown  in  Fig.  5.  No  additional  piping  or  equipment  was 
ised  aside  from  a  heating  coil  installed  in  one  of  the  two 

ow-off  tanks  in  the  basement.  The  common  blow-off 
leader  connecting  the  twelve  boilers  was  connected  to  the 
pwer  part  of  this  tank.  This  header  serves  to  bring  the 
lOol  water  from  the  lowest  part  of  each  boiler.  In  the  tank 
s  installed  a  coil  through  w'hich  the  waste  steam  from  one 
f  the  large  steam  headers  is  caused  to  flow,  thus  also  serv- 
ig  to  drain  the  header.  This  steam  heats  the  water  in 
|he  tanks,  sets  up  circulation,  and  delivers  hot  water  to  the 
ommon  pipe-line  connecting  with  the  upper  part  of  each 
)f  the  boilers.  The  principle  is  the  same  as  that  in  which 
he  iieat  -from  coal  burned  in  a  hot-water  furnace  in  a 
jousehold  circulates  the  water  and  maintains  the  desired 
emperature.  Hot  water  is  thus  being  continually  drawn 
iway  from  the  bottom.  The  water  in  these  boilers  is  in 
his  way  kept  at  practically  the  boiling  point,  while  the  fuel 
fxpenditure  is  only  12.5  lb.  of  coal  per  boiler  per  day,  as 
igainst  3100  lb.  per  boiler  per  day  with  banked  fires. 

Another  interesting  aspect  of  the  importation  of  Keokuk 
;nergy  into  St.  Louis  has  been  the  efifect  of  water-power 
jperation  on  the  cost  of  the  Union  company's  coal  supply 
»nd  on  the  St.  Louis  market  generally.  A  year  ago  the 
Ashley  Street  plant  burned  something  over  iioo  tons  of 
oal  per  day.  This  fall  the  consumption  amounts  to  only 
150  tons  per  day.  The  result  of  this  falling  off  in  coal 
;onsumption  by  the  L^nion  Electric  company,  coupled  with 
I  similar  reduction  by  the  United  Railways  Company  of 
St.  Louis,  has  been  to  throw  a  large  amount  of  screenings 
jn  the  local  market,  thus  very  effectively  lowering  the  price 
jf  all  screenings  shipped  from  the  mines  in  the  vicinity. 
The  prices  of  the  larger  sizes  of  coal  for  domestic  use  are 
not  affected  by  this  condition,  but  there  is  a  marked  de- 
crease in  the  cost  of  screenings  for  power-station  use  from 
that  of  a  year  ago. 

Fig.  4  gives  an  idea  of  the  proportion  which  boiler-room 


given  in  connection  with  economical  operation.  The  dia- 
gram also  serves  to  point  out  the  advantages  achieved  by 
water-power  supply  in  tending  to  preserve  one  great  nat- 
ural resource,  namely,  the  large  quantities  of  coal  required 
for  electric  generation  throughout  the  country. 

Perhaps  the  place  at  which  the  eft'cct  of  importing  water- 
power  is  most  noticeable  is  in  the  engine  room  at  .\shley 


FIG.    5 .\RR.\NGEMENT   FOR    HEATING    EMERGENCY    BOILER 

Street,  where  it  is  now  possible  to  shut  down  the  engine 
units,  and  to  carry  all  of  the  regular  load  of  the  system  on 
the  turbines  there  installed. 

"We  have  been  very  fortunate  so  far  in  that  we  have 
had  little  trouble  with  failure  of  water-power,"  writes  Mr. 
John  Hunter,  engineer  of  steam  plant  for  the  Union  Elec- 
tric Light  &  Power  Company,  "but  we  maintain  that  it  is 
a  good  plan  to  be  prepared  and  to  hold  ourselves  in  readi- 
ness for  continuity  of  service,  which  is  second  to  none  in 
the  country." 


Resistance  of  Iron  Pipes 


IfIG.  4 — DIAGRAM   SHOWING   ANALYSIS   OF  POWER-PLANT  COSTS 

,  costs  in  a  power  plant  bear  to  the  total  cost  of  generation. 
\  The  cost  of  fuel  is  here  seen  to  be  64.5  per  cent.  Boiler- 
;  plant  maintenance  and  operation  bring  the  total  up  to  84.5 
!  per  cent,  leaving  but  15.5  per  cent  for  the  cost  of  prime- 
j  mover  plant  operation  and  maintenance.  From  this  it  will 
;  be  obvious  wherein  lie  the  main  items  of  cost  in  steam- 
plnnt  operation  and  where  the  greatest   attention  must  be 


.'Xre  there  any  tables  giving  the  resistance  of  vari 
ch  as  are  used  in  water,  gas  and  sewer  systems? 


The  resistance  of  iron  pipe  is  usually  expressed  in  ohms 
per  pound-foot  of  the  various  pipe  materials.  For  all  prac- 
tical purposes  the  values  for  cast-iron,  wrought-iron  and 
steel  pipes  are  as  follows:  cast  iron,  0.00144;  wrought  iron, 
0.000181 ;  steel,  0.00021  ohms  per  lb. -ft. 


Wattless  Currents 

What  are  wattless  currents  and  bow  are  they  caused?  -A.  W. 

When  the  current  in  a  circuit  has  a  power-factor  less 
than  unity  due  to  the  presence  of  inductance  or  capacity 
in  the  circuit,  it  is  sometimes  convenient  to  consider  the 
main  current  as  being  made  up  of  two  components,  one  of 
which  is  in  phase  with  the  emf  while  the  other  lags  or 
leads  by  a  phase  angle  of  90  deg.  The  current  component 
in  phase  represents,  of  course,  the  power  actually  being 
delivered  to  the  circuit  which  is  measurable  in  watts.  The 
other  component,  which  is  out  of  phase,  represents  no  per- 
manent transfer  of  energy  and  is  therefore  called  "watt- 
less." This  wattless  current  circulates  in  the  wintlings  and 
does  no  work  except  to  heat  the  conductors  as  any  current 
would  do.  If  the  wattless  component  of  the  main  current 
becomes  large,  as  in  the  case  of  low  power-factors,  its 
heating  effect  may  involve  large  PR  losses.  Poorly  de- 
signed induction  motors  carrying  partial  loads  operate  at 
low  power-factors  with  relatively  large  wattless  currents, 
the  wattless  components  of  the  currents  being  practically 
as  large  at  light  load  as  at  full  load. 
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Generators,  Motors  and  Transformers 

Predetermining  the  Effect  of  Field  Distortion  in  Direct- 
Current  Generators. — Alfred  Hay. — An  illustrated  article 
in  which  the  nature  of  the  distortion  produced  in  a  con- 
tinuous-current generator  by  the  cross-magnetizing  am- 
pere-turns on  the  armature  is  briefly  discussed.  A  simple 
method  is  explained  for  determining  the  addition  to  the 
field  ampere-turns  necessitated  by  the  effects  of  field  dis- 
tortion.— London  Electrician,  Nov.  21,  1913. 

Alternating-Current  Conmiutator  Motor. — A  note  on  a 
recent  British  patent  (No.  20,849,  i9'2)  of  the  British 
Thomson-Houston  Company  and  the  Allgemeine  Elektrici- 
tats  Gesell.schaft.  The  stator  exciting  and  working  wind- 
ings and  the  rotor  working  winding  are  in  series,  but  the 
first  is  also  connected  in  parallel  with  a  choking-coil  com- 
pensator. .\  point  in  the  winding  of  this  coil  is  connected 
to  a  point  in  the  winding  of  the  supply  transformer,  so 
that  the  impedances  of  the  rotor  and  stator  circuits  are 
equalized. — London  Elec.  Eng'ing,  Nov.  13,  1913. 
Lamps  and  Lighting 

Color  of  Light  from  Electric-Lamp  Sources. — L.  Bloch. 
— A  paper  read  before  the  German  Illuminating  Society. 
In  order  to  characterize  completely  the  color  of  artificial 
sources  of  light,  a  spectrophotometer  may  be  used  and  the 
hght  of  each  wave-length  determined  separately,  but  this 
method  is  very  complicated.  Ives  has  already  shown  that 
any  color  is  defined  by  the  manner  in  which  it  is  made 
up  of  the  three  fundamental  colors — red.  green  and  blue. 
The  present  author  uses  the  same  principles,  employing 
for  the  purpose  glass  of  well-defined  colors  (red  filter, 
green  filter  and  blue  filter,  made  by  Schott  &  Company). 
These  three  colored  glasses  are  inserted  as  round  plates, 
7  mm  in  diameter  and  i  mm  in  thickness,  in  a  revolvable 
disk  in  the  photometer  as  shown  in  Fig.  i.  where   I  repre- 


FIG.       I SPECTROPHOTOMETER      WITH      THREE      COLORED-GI.ASS 

FILTERS 

sents  the  red  plate,  2  the  green  plate  and  3  the  blue  plate. 
The  fourth  hole  is  left  open  for  making  measurements  in 
white  light.  Readings  may  be  taken  with  any  photometer. 
From  the  results  of  the  measurement  two  numerical  values 
are  formed,  namely,  the  ratio  of  red  to  green  and  the  ratio 
of  blue  to  green,  corresponding  to  daylight  with  covered 
sky.  for  which  both  values  are  assumed  to  be  100.  If  the 
value  of  red  to  green  is,  therefore,  99.5  per  cent  and  that 
of  blue  to  green  is  29.5  per  cent  (which  are  the  character- 
istic values  for  intensive  flame-arc  lamps  with  carbons 
giving  yellow  light),  it  means  that  the  light  of  the  lamp  in 
its  richness  of  red  light  agrees  almost  exactly  with  day- 
light while  there  is  a  considerable  lack  of  blue  rays  in  the 
light.  The  author  has  determined  these  two  characteristic 
values  for  all  kinds  of  lamps  and  gives  the  results  in  tables 


and  diagrams.  In  the  diagrams  the  ordinatcs  show  'ii» 
value  of  red  to  green  and  the  abscissas  the  values  of  1 
to  green.  Every  lamp  has,  therefore,  a  distinct  positio: 
the  diagram  so  that  from  its  position  on  the  chart  thi;r« 
can  be  seen  at  a  glance  how  nearly  any  source  of  light 
approaches  daylight.  Some  of  the  values  arrived  at  are 
given  in  the  accompanying  tabulation.     The  magnetite-are 

COMPARATIVE  COLOR  VALUES  OF  VARIOUS  LIGHT  SOURCE- 


Ratio  of     Ra- 

Red  to    I    Blu 
Green  G- 


Daylight.  covered  sky i  100  n 

Daylight,  blue  sky 80.5  II 

Sunlight I  U6  ■' 

Paraffine  candle !  463  ' 

Kerosene  lamp ,  403  ' 

Illuminating  gas  with  ordinary  burner 313  -1 

Low-pressure  incandescent  gas  lamp 190  5 

Carbon  lamp  (4  watts  per  hefner-cp) !  342  4 

Carbon  lamp  (3.5  watts  per  cp) '  330  4 

Carbon  lamp  (3  watts  per  cp) ;  317  4 

Graphitized  carbon  lamp  (2.5  watts  per  cp) 305  4 

(iraphitizcd  carbon  lamp  (2  watts  per  cp) 290  4 

Ncmst  lamp  without  globe  (1.7  watts  per  cp) I  275  4 

Tantalum  lamp  (1.7  watts  per  cp) 1  300  -1 

Tungsten  lamp  (1.2  watts  per  cp) 271  S 

Tungsten  lamp  (1  watt  per  cp) I  256  5 

Tungsten  lamp  (0.8  watt  per  cp) ,  245  5 

Nitrogen-filled  tungsten  lamp  (0.6  watt  per  cp) 211  ."^ 

Nitrogen-filled  tungsten  lamp  (0.5  watt  per  cp) 200  fi 

Nitrogen-filled  tungsten  lamp  (0.4  watt  per  cp) 190  fi 

Pure  carbon  arc  lamp  without  globe 160  « 

Magnetite-arc  lamp 114.5  85 .5 

Intensive  flame-arc  lamp,  white  light 125-5  63 . 5  ' 

Intensive  flame-arc  lamp,  yellow  light ;       99.5  29.5  , 

Intensive  flame-arc  lamp,  red  light 592  7 

Mercur>'-arc  lamp  with  glass  tube 9  J 

Mercury-arc  lamp  with  quartz  tube,  without  globe 20  3 

Mercury-arc  lamp  with  quartz  tube  and  opal  globe 20  2 

Moore  lamp  filled  with  carbonic  oxide 85  K 

Moore  lamp  filled  with  nitrogen .  - 655  1 

Moore  lamp  filled  with  neon 12.240 

lamp  seems  to  approach  nearest  to  sunlight.  All  these  ex 
periments  were  made  at  the  testing  station  of  the  Berii 
Electricity  Works. — Elek.  Zeit.,  Nov.   i,   1913. 

Photometry  of  Lamps  of  Different  Colors. — M. 
PiRANi. — .\n  account  of  experiments  made  in  the  physic* 
laboratory  of  Siemens  &  Halske.  the  object  of  which  was  t 
find  a  correct  method  of  monochromatic  comparison 
lights  of  different  colors.  The  principle  employed  involvt 
the  use  of  a  filter  which  eliminates  color  effects  but  permili 
light  to  pass  so  that  the  ratio  of  the  two  intensities  is  tb; 
same  as  that  of  the  total  intensities.  For  ordinary  incai 
descent  lamps  this  is  fulfilled  by  the  use  of  a  filter  whic 
permits  the  wave-lengths  570  to  ~,~^  au.  to  pass.  The  mea 
values  of  the  measurements  differ  from  those  obtains 
without  the  filter  by  only  i  per  cent.  It  is  therefore  pC' 
missible  to  compare  by  this  means  standard  lamps  work* 
at  low  intensities  and  producing  yellow  light  with  tho! 
operated  at  high  rates  of  output  and  giving  bluish-whi< 
light. — Zeit.  f.  Beleucht..  .-\ug.  30,  1913. 

Vapor  Pressure   of   Metallic    Tungsten. — Irving   Lani 
MuiR. — An  account  of  an  experimental  investigation,  tit 
chief  results  of  which  are  as  follows:     The  vaf)or  pre 
sure  />  of  a  substance  is  related  to  its  rate  of  evaporation 
in  a  vacuum,  as  follows: 
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ere  .1/  is  the  molecular  weight  of  the  vapor.  In  the 
I"  rivation  of  this  equation  it  is  assumed  that  all  the 
»lecules  of  vapor  which  strike  the  surface  of  the  metal 
=  condensed  (not  reflected).  No  other  assumptions  ex- 
it those  that  have  received  ample  experimental  verification 
ed  be  made.  Experiments  were  carried  out  to  determine 
;  rate  of  evaporation  of  tungsten  in  a  vacuum  at  tem- 
ratures  ranging  from  2440  deg.  up  to  3136  deg.  K.  (deg. 
;  above  absolute  zero).  Over  this  temperature  interval 
700  deg.  the  rate  of  evaporation  increased  in  the  ratio 
I  to  15,000.  From  the  above  data  the  vapor  pressures 
fre  calculated  and  were  found  to  agree  excellently  with 
e  thermodynamical  relations  as  expressed  in  the  Clausius- 
apeyron  '  formula.  The  latent  heat  of  evaporation  of 
lid  tungsten  is  thus  found  to  be  (per  184  grams) 
;i7,8oo  —  1.8  r)  calories,  a  value  higher  than  the  heat 
olved  by  any  known  chemical  reaction.  The  rate  of 
aporation  of  tungsten  in  a  perfect  vacuum  at  any  tem- 
rature  is  given  accurately  by  the  equation 
47.440 


logj.m  =  15,402 


T 


i.4log,„r. 


;ere   m  is  the   rate   of   evapora.tion   in   grams   per   square 
ntimcter  per  second.     The  vapor  pressure  p  of  tungsten 
millimeters  of  mercury   at  the  absolute  temperature   T 
given  by  the  equation 

log..  P  =  15.502  -  '^^  -  0.9  log..  T. 

he  vapor  pressure  of  tungsten  at  2400  deg.  K.,  which  is 
le  temperature  of  the  filament  in  a  lamp  running  at  I  watt 

r  candle,  is  about  50  X  10"  m™-  At  the  melting  point  of 
mgsten,  3540  deg.  K.,  the  vapor  pressure  is  0.080  mm. 

he  boiling  point  of  tungsten  at  atmospheric  pressure  is 
robably    very    close    to  5100  deg.  K. — Physical  Review, 

ovember,  19 13. 

Higli->Candle-Pou'er  Lamps. — J.  Schmidt. — A  long 
rticle  on  the  high-candle-power  metallic-filament  lamp 
ersus  the  flame-arc  lamp  and  the  double-carbon  flame-arc 
imp.  The  author  emphasizes  that  high-candle-power 
letallic-filament  lamps  cannot  completely  replace  flame-arc 
amps  and  describes  in  some  detail  recent  improvements  in 
lame-arc  lamps. — Zeit.  f.  Belcuclit.,  Aug.  30,  Sept.  10,  20, 
)ct.  20  and  30,  1913. 

The  "Half-Watt"  Lamp. — R.  Ziegenberg. — A  fully  illus- 
rated  art-cle  on  the  "half-watt''  incandescent  lamp,  its  de- 
I'elopment  and  its  present  construction. — Zeit.  f.  Beleucht., 
L)ct.  30  and  Nov.  10,  1913. 

Generation,  Transmission  and  Distribution 
!  W'ater-Poiver  Plant. — E.  Frey  .\nd  O.  Albrecht. — The 
conclusion  of  their  long  illustrated  description  of  the 
Wylen  power  plant  of  the  Rheinfelden  transmission  sys- 
':em.  The  gradual  development  of  -this  system  is  described. 
The  first  two  large  customers  were  two  electrochemical 
terms,  the  .Aluminium  Company,  of  Neuhausen,  and  the 
Electrochemical  Works,  of  Bitterfeld.  Later  on  electricity 
was  introduced  for  various  industrial  purposes  and  trans- 
mitted to  the  surrounding  districts.  For  these  purposes 
subsidiary  companies  were  formed.  Finally,  in  connection 
with  the  city  of  Basel,  the  new  Wylen  hydroelectric  plant 
was  erected.  It  was  possible  to  connect  up  at  once  a  large 
number  of  new  customers  so  that  the  dividends  were  main- 
tained at  8  per  cent,  as  in  recent  years,  in  spite  of  the  in- 
creased capital  investment. — Elek.  Zeit.,  Nov.   13,   1913. 

Steam  Boilers. — J.  W.  Jackson. — A  paper  on  steam  boil- 
ers in  electric  generating  stations.  The  author  deals  espe- 
cially with  the  best  position  for  superheaters  and  main 
steam  drums,  the  importance  of  air  leaks,  the  use  of 
mechanical  stokers,  and  feed-water  treatment.  One  of  the 
most  notable  advances  is  said  to  be  smokeless  operation  with 
ordinary  bituminous  or  low-grade  coal. — London  Elec- 
trician, Nov.  13,  1913. 

Coal  Mines. — W.   H.   Telfer. — An   abstract  o£  a  paper 


read  before  the  Scottish  branches  of  the  National  Associa- 
tion of  Colliery  Managers  and  the  Association  of  Electrical 
Engineers  of  Glasgow  on  power  transmission  in  collieries. 
— London  Electrician,  Nov.  14,  1913. 

Traction 

Single-Plwsc  Mountain  Railway. — A  continuation  of  the 
illustrated  description  of  the  Spiez-Brig  (Loetschberg  tun- 
nel) Railroad.  In  the  present  instalment  the  electric  equip- 
ment is  described.  The  two  motors  of  each  locomotive  are 
rated  at  1250  hp  each  and  are  of  the  compensated  .series 
type. — Elek.  Zeit.,  Nov.  13,  1913. 

Installations,  Systems  and  Appliances 

Tivo-Rate  Schedule  Without  Time-Operated  Control. — 
H.  H.  Perry. — -A  paper  read  before  the  Manchester  Sec- 
tion of  the  (British)  Institution  of  Electrical  Engineers. 
The    author    considers    it   ridiculous    to    charge    at   certain 


L.B.H.| 

FIG.  2 TWO-RATE  SWITCH 

times  of  the  day  a  low  rate  for  motor  service  and  another 
rate  for  lighting,  and  declares  it  equally  absurd  to  exact 
the  full  penalty  price  from  a  consumer  when  he  is  using 
only  a  fraction  of  his  maximum  lighting  load,  assuming 
that  no  heating  is  in  use.  Mr.  Perry  endeavors  to  show 
that  the  use  of  electricity  can  be  extended  with  advantage 
to  both  central  station  and  consumer,  by  granting  facilities 
to  the  latter  for  using  lighting  circuits  during  "off-peak" 
hours  at  a  low  rate,  and  that  the  multiplication  of  domestic 
power  circuits,  while  being  an  advantage,  is  not  always 
necessary  for  securing  a  low  rate.  A  simple  change-over 
switch,  automatically  rocked,  can  combine  or  separate  the 
two  rates  at  will.     Such  a  method  requires  two  meters  and 


Weight 


FIG.    3 CONNECTIONS    FOR    LAMP    LOAD    EXCLUSIVELY 

therefore  resolves  itself  into  a  two-rate  sy.stem.  From 
former  systems  using  two  meters,  the  present  system  dif- 
fers in  that  the  operation  of  switching  over  is  automatically 
performed  by  a  magnetic  change-over  switch.  .\s  .shown 
in  Fig.  2,  an  ordinary  single-pole  switch  is  employed,  one 
arm  of  which  is  magnetically  attracted  by  the  lighting-cir- 
cuit magnetizing  current.     It  is   freely  pivoted  about  its 
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center,  and  a  balance  weight  is  provided  on  the  other  arm, 
the  position  of  which  is  adjusted  to  give  any  proportion 
of  the  consumer's  lighting  between,  say,  5  per  cent  and 
25  per  cent,  at  the  low  rate.  In  isolated  cases  it  may  be 
practicable  to  give  a  higher  percentage.  Auxiliary  con- 
tacts are  provided  for  maintaining  continuity  of  the  cir- 
cuit when  changing  over.     The  connections  shown  in  Fig. 
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FIG.    4 — SWITCH    CONNECTED   FOR    SEPARATE    POWER   CIRCUIT 

3  would  be  used  for  a  consumer  taking  practically  all  his 
energy  for  lighting,  no  separate  circuit  being  provided.  All 
the  current  in  this  case  passes  through  the  high-rate  meter 
(H.R.M.)  or  the  low-rate  meter  (L.R.M.),  and  the  switch 
is  adjusted  by  the  balance  weight  or  by  the  air-gap  so  that 
all  currents  less  than  a  given  fraction  of  the  maximum 
current  (5  to  25  per  cent)  are  registered  on  the  low-rate 
meter.  In  Fig.  4  a  separate  power  circuit  is  used,  con- 
nected to  the  switch  as  shown,  and  two  meters  are,  there- 
fore, necessarj'  under  ordinary  rate  conditions.  The  low- 
rate  meter  will,  therefore,  register  the  whole  of  the  motor 
load,  and  up  to  25  per  cent  of  that  required  by  the  lighting 
when  the  switch  is  on  the  low  (or  left-hand)  side.  When 
the  switch  is  on  the  high  (or  right-hand)  side,  the  low- 
rate  meter  will  measure  the  power  only  and  the  high-rate 
meter  the  lighting  only.  W'hh  the  arrangement  shown  in 
Fig.  5  the  consumer  has  the  option  of  these  connections 
provided  certain  heating  apparatus,  such  as  a  complete 
cooker,  a  system  of  radiators  or  other  power,  is  adopted, 
whether  purchased  outright  or  hired.  So  long  as  the  heater 
system  is  in  use  the  low-rate  meter  will  measure  all  power 
and  any  desired  proportion  of  the  lighting,  since  the  pull 
of  the  magnet  is  neutralized  to  the  required  extent.  Other- 
wise the  operation  is  the  same  as  in  Fig.  4 ;  that  is  to  say, 
the  lighting  reverts  to  the  high-rate  meter  after  5  to  25 
per  cent  has  been  exceeded.    To  provide  equal  and  opposite 
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FIG.  5 CONNECTIONS  FOR  COMBINED  .MOTOR  AND  LAMP  SERVICE 

magnetizing  ampere-turns  with  equal  current  flowing  in 
each  circuit  would  court  financial  ruin  if  the  heating  sys- 
tem were  maintained  over  the  lighting  peak.  It  is  prob- 
able, therefore,  that  the  opposing  forces  would  generally 
be  designed  so  as  not  to  have  a  greater  ratio  than  1:2.  or 
€ven  as  low  as  1:4,  until  heating  apparatus  reaches  a  very 
■much   higher   point   of  efficiency  and  commands   a   ready 


sale  to  every  consumer.    Provided  always  that  the  heating 
peak  (assuming  that  there  is  only  one)  does  not  coincide 
with  the  lighting  peak   in  magnitude  and  length  of  time,  1 
the  arrangement  of  Fig.  5  should  undoubtedly  prove  ac- 
ceptable.— London  Electrician,  Nov.  21,   1913. 

Synchruiious  Running  of  Motors. — A  note  on  a  recent 
British  patent  (Xo.  23,669,  1912)  of  \V.  E.  Lake  and  the 
Societe  Anonyme  du  Temple,  France.  The  principle  of 
controlling  a  motor  from  a  distance  by  placing  it  on  the 
diagonal  of  a  W'heatstone  bridge  is  employed.  According 
to  the  present  invention,  two  shafts,  one  at  a  transmitting 
and  one  at  a  receiving  station,  may  be  started  and  stopped 
simultaneously  or  driven  at  the  same  speed.  The  two  shafts 
carry  two  commutator  rings  and  a  commutator  for  putting 
the  controlling  resistances  into  circuit.  The  resistances  of 
the  commutators  form  part  of  a  bridge  the  diagonals  of 
which  comjKJse  the  dynamo  field  magnets.  These  are  set  in 
motion  as  soon  as  there  is  any  angular  displacement  be- 
tween the  two  shafts  so  as  to  vary  the  resistance  coupl' « 
and  establish  synchronism. — London  Elec.  Ending,  X 
13-  i9'3- 

Electrophysics  and  Magnetism  1 

Efficiency  of  the  Electromagnet. — L.  Schuler. — A  trans-;] 
lation  of  his  recent  German  paper  in  which  a  method  is  1 
described   for  calculating  the  coil  current  and  the  arma- 
ture speed  of  an  electromagnet  at  all  moments  from  that 
of    switching   on    the    current    to    the    completion    of   the 
stroke.     By  plotting  the  time-curves  of  these  values  the 
electrical  input  and  the  mechanical  output  during  the  stroke 
can  be  found,  and  thence  the  efficiency  of  the  electromaL'- 
net   is  obtained.     Different  examples  are   given   for  1 
direct-current  and  alternating-current  supply.    It  is  fur: 
shown  that  with  alternating  current  the  working  condit: 
are  much  affected  by  the  point  of  the  pressure-curvi 
which  the  apparatus  is  connected  to  the  supply  circuu - 
London  Electrician,  Nov.  14,  1913. 

Theory  of  Gravity. — S.  B.  McLaren. — A  highly  the  - 
retical  and  mathematical  paper  in  which  the  author  ■: 
cusses  the  principles  of  relativity  and  Riemann's  the  r 
of  gravity  and  then  develops  a  mathematical  theory  ol 
gravity  under  the  following  ten  chapter  topics :  Relativist 
hydrodynamics;  least  action  in  electrodynamics;  time  anc 
the  fourth  dimension;  electrodynamics  in  four  dimensions 
the  Newtonian  potential  a  velocity  potential ;  matter  anc 
"ether";  energy,  momentum,  and  stress;  positive  and  nega- 
tive charge;  magneton  and  electron;  the  electromagnetic 
equations  in  moving  ether,  and  the  limits  of  mechanics 
theory.  The  author's  idea  of  the  constitution  of  matter  is 
that  there  is  but  one  ultimate  substance,  a  fluid  whos« 
density  and  motion  are  everywhere  continuous.  The  sub- 
stance has,  however,  two  forms,  "matter"  and  "ether/' 
which  are  exclusive  one  of  the  other.  Matter  is  a  regiot 
where  the  fluid  grows  or  decays.  In  this  process  the  mo- 
mentum of  the  ether  "born"  or  "dying"  is  acquired  fron 
the  surrounding  ether,  and  all  momentum  is  that  of  thf 
one  fluid  substance. — Philos.  Mag.,  October,  1913. 

Radium  Deposit  in  the  Electric  Field. — E.  W.  Wellisch' 
— An  account  of  an  experimental  investigation  continuing 
former  researches  of  the  author  on  the  distribution  of  th< 
active  deposit  of  radium  in  an  electric  field.  In  the  presen' 
investigation  the  object  was  to  determine  the  effect  0 
using  containing  vessels  of  different  dimensions  and  o 
mixing  the  emanation  with  gases  other  than  air.  In  ad 
diticn  it  was  aimed'  to  make  a  detailed  investigation  of  thi 
distribution  when  small  potentials  are  employed.  The  mail 
experimental  results  of  the  previous  research  were  con 
firmed,  but  the  fresh  results  obtained  necessitate  a  modi 
fication  of  the  theory  which  was  formerly  suggested  in  ex 
planation  of  the  phenomena. — Philos.  Mag.,  October,  191' 

Radium. — Joh.  Harden. — An  article  on  the  Radium  In 
stitute  at  St.  Joachimsthal. — Metal,  and  Chem.  Eng'ing 
December,  1913. 
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Electrochemistry  and  Batteries 

Ozone. — A.  Vosmaer. — An  article  on  the  manufacture 
f  ozone,  its  properties  and  uses  in  daily  life  and  thera- 
eutics  and  its  industrial  applications  for  bleaching,  etc. — 
letal.  and  Chem.  Ending,  December,  1913. 
Gas  Battery. — Karl  Siegl. — The  author  discusses  the 
5sential  features  of  the  Grove  gas  cell  and  describes  a  new 
as  cell  for  which  he  claims  an  output  of  100  or  even  1000 
mes  that  of  the  Grove  cell.  This  result  is  obtained  by 
sing  the  electrodes  of  a  special  form.  Platinized  carbon 
rains  of  3-mm  diameter  are  placed  in  flat  clay  cells  which 
t  the  same  time  form  the  gas  chambers.  These  also  con- 
lin  the  carbon  plates  which  make  connection  with  the 
Kternal  circuit.  The  clay  ceils  are  filled  with  electrolyte. 
1  tliis  way  a  large  electrode  surface  is  obtained.  Any 
umber  of  such  clay  cells  are  placed  in  a  container,  being 
rranged  alternately  positive  and  negative.  It  is  claimed 
Jat  the  cost  of  operation  and  maintenance  is  less  than  with 
ther  primary  batteries. — Elek.  Zeit.,  Nov.  13,  1913. 
Electric  Steel  Furnace. — E.  M.  Schmelz. — An  illus- 
ated  description  of  a  new  electric  steel-casting  plant  at 
edondo,  Cal.  This  is  the  first  installation  of  an  electric 
eel  furnace  of  the  pure  Stassano  type  in  the  United  States, 
ome  differences  in  the  design  from  the  former  Stassano 
imace  are  pointed  out. — Metal,  and  Chem.  Ending, 
ecember,  1913. 

Units,  Measurements  and  Instruments 
Electrostatic  Oscillograph. — H.  Ho  and  S.  Koto. — An 
)stract  of  a  (British)  Physical  Society  paper  in  which  the 
ithors  describe  an  electrostatic  oscillograph  suitable  for 
cording  very  high  voltages.  Two  vertical  bronze  strips 
iss  symmetrically  between  two  parallel  metallic  plates 
illed  "field  plates."  These  are  connected  at  their  lower 
ids  by  a  silk  fiber  which  passes  under  an  ivor>'  pulley, 
n  extremely  small  mirror  is  fixed  to  the  strips.  This  ar- 
ingement  constitutes  the  vibrator,  which,  mounted  on  an 
ponite  frame,  is  immersed  in  an  oil  bath.  To  the  upper 
Ktremities  of  the  strips  are  connected  the  terminals  of  a 
po-volt  direct-current  source  of  emf.  The  alternating- 
irrent  voltage  to  be  recorded  is  connected  to  the  field 
lates  in  parallel,  and  in  series  with  these  plates  are  ar- 
inged  two  oil  condensers.  The  electrical  midpoint  of  the 
irect-current  battery  is  connected  to  a  point  between  the 
mdensers.  The  turning  moment  on  the  strips  is  propor- 
onal  to  the  product  of  the  momentary  values  of  the 
Itemating-current  voltage,  so  that  if  the  latter  is  con- 
;ant  the  deflection  of  the  mirror  accurately  follows  the 
ariation  of  the  former.  Oil  plays  an  important  part  in  the 
ction  of  the  device,  not  only  acting  as  a  damping  agent  and 
isulator  but  increasing  the  instrument's  sensitiveness  on 
pcount  of  the  oil's  high  dielectric  constant.  In  cases 
/here  the  voltage  is  low  but  the  source  of  energy  is  so 
mited  that  sufficient  current  cannot  be  taken  to  actuate  the 
rdinary  oscillograph  the  electrostatic  vibrator  may  be 
sed  by  applying  the  voltage  in  question  to  the  strips,  while 
he  terminals  of  a  high-tension  battery  or  an  influence 
lachine  are  connected  to  the  "field  plates."  The  instru- 
lent  may  also  be  used  for  recording  very  small  currents 
y  replacing  the  oil  condensers  by  two  exactly  equal  re- 
istances,  which  are  traversed  by  the  current. — London 
Uectrician,  Nov.  14,  1913. 

Telegraphy,  Telephony  and  Signals 
Siiie-lVafe  Telegraph  Transmission. —  H.  W.  Malcolm. 
-The  conclusion  of  his  long  illustrated  mathematical  serial 
•n  sine-wave  transmission  in  submarine  telegraph  cables, 
n  the  present  instalment  the  semi-period  signal  at  the 
ending  end  and  the  deformation  of  the  semi-period  signal 
n  transmission  are  discussed.  The  final  conclusion  of 
he  author  is  that  a  sine  wave  of  emf  with  equal  conditions 
if  maximum  stress  on  the  cable  will  give  the  same  sig- 
lals  at  the  receiving  end  as  the  square-topped  wave  at 
•resent  employed.    At  the  sending  end,  on  the  other  hand, 


the  rise  in  voltage  due  to  the  sinusoidal  emf  is  a  more 
gradual  one,  tending  to  facilitate  the  preservation  of  the 
duplex  balance.  Moreover,  the  sine-wave  transmitter  has 
certain  characteristics  which  are  wanting  in  the  battery. 
Thus  it  possesses  great  adaptability,  containing  within  itself 
both  generator  and  transmitter.  Phase  relationship  and 
wave-shape  are  perfectly  under  control,  rendering  it  for 
experimental  purposes  invaluable.  By  its  aid  the  effective 
values  of  the  cable  constant,  particularly  of  the  inductance, 
could  be  determined,  numerical  data  for  which  are  long 
overdue.  In  telephony  the  change  has  been  from  primary 
battery  to  secondary  cell,  and  more  recently  to  dynamo 
operation.  It  is  not  unreasonable  to  suppose  that  the  same 
change  may  follow  in  cable  telegraphy. — London  Elec- 
trician,  Nov.  14,  1913. 

Miscellaneous 

Preece. — A  long  obituary,  with  portrait,  of  the  late  Sir 
William  Henry  Preece. — London  Electrician,  Nov.  14, 
1913.  Another  obituary,  from  the  pen  of  Sir  John  Gavey, 
appears  in  London  Elec.  Review,  Nov.  14,  1913. 

German  Commercial  Statistics. — Fasolt. — The  first  part 
of  an  article  on  the  position  of  the  electrical  industries  in 
the  commercial  statistics  of  the  German  government.  The 
article  is  to  be  concluded. — Elek.  Zeit.,  Nov.  13,  1913. 

Effect  of  Mining  on  Trannvays. — Nolden. — The  first  part 
of  an  illustrated  article  on  the  deleterious  effects  of  mining 
operations  on  street  railways  and  buildings  due  to  sinking 
of  the  ground.  Methods  of  avoiding  such  damage  are  dis- 
cussed.— Elek.  Kraftbctr.  ti.  Bahncn,  Oct.  14,  1913. 

Young  Electrical  Engineers. — A  long  editorial  on  the 
prospects  of  the  young  electrical  engineer  in  Great  Britain. 
— London  Electrician,  Nov.  14,  1913. 


Book  Reviews 


Die  Funkentelegraphie.  By  H.  Thurn.  Leipzig:  B.  G. 
Teubner.  128  pages,  58  illus.  Price,  1.25  marks. 
A  handy  little  treatise  on  radio-telegraphy  and  radio- 
telephony,  already  in  its  second  edition,  giving  an  outline 
of  the  history,  principles  and  mode  of  operation  of  Hert- 
zian-wave communication.  The  book  is  divided  into  four 
sections,  dealing  respectively  with  the  following  topics: 
wireless  telegraphy,  wireless  telephony,  influence  of  radio- 
telegraphy  on  commerce,  radio-telegraphy  in  international 
law.  A  good  chapter  deals  with  the  regulations  adopted 
at  the  international  conventions  of  1906  and  1912  on  radio- 
telegraphy.  The  book  will  be  of  interest  to  radio-tele- 
graphic students  interested  in  the  German  point  of  view. 


Common  Battery  Telephony  Simplified.  By  Walter 
Atkins.  New  York :  D.  Van  Nostrand  Company. 
164  pages,  150  illus.  Price,  $1.25. 
A  knowledge  of  the  fundamental  principles  of  electricity 
which  render  possible  the  reproduction  of  speech  over  long 
distances  is  assumed  in  this  book.  The  volume  is  essentially 
one  for  the  practical  telephone  man  and  modern  student. 
It  does  not  deal  with  the  history  of  the  science  of 
telephony  nor  with  the  operation  of  magneto  systems  ex- 
cept to  explain  the  operation  of  small  magneto  instruments 
often  found  in  installations  where  the  distance  between 
instruments  and  the  exchange  is  too  great  for  a  common- 
battery  system  to  be  practical.  The  exchange  operation 
explained  in  the  main  portion  of  the  book  is  known  as  the 
24-volt  system  and  is  the  one  used  in  all  but  a  few  of  the 
installations  of  the  British  Post  Office.  Brief  descriptions 
are  given  of  other  types  of  exchanges.  All  wiring  dia- 
grams are  presented  in  a  simplified  form.  Automatic  oper- 
ation is  not  mentioned.  The  book  contains  appendices 
dealing  with  exchange  cables,  color  scheme  and  measuring 
resistance  by  voltmeter. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Interchangeable  Sectional-Unit  Interior  Sign 

An  iiUerchangenble  sectional-unit  electrically  lightcil  sign 
for  window  advertising  has  been  put  on  the  market  by 
Stanley  &  Patterson,  of  New  York. 
In  the  accompanying  illustration  is 
shown  a  single  unit  with  the  glass  let- 
ter slide  removed.  Each  section  con- 
sists of  a  black-japanned  metal  reflec- 
tor top,  a  cameo-glass  slide,  a  tubular 
lamp  and  a  porcelain  base  which  has 
contact  blades  to  connect  it  with  the 
base  of  the  adjacent  unit.  The  base 
of  each  section  fits  in  a  brass  channel, 
and  spacer  units  are  provided  to  sepa- 
rate words.  The  circuit  wires  are  con- 
nected to  an  attachment  spacer. 
Although  primarily  designed  for  night 
advertising,  the  sign  can  also  be  used 
in  the  daytime. 

Special    fi.xtures    are    provided    for 
making    the    sign    multiple-line.      The 
sign   may  be   made  larger  or  smaller 
and  the  number  of  words  or  lines  can  be  changed   in  a 
very  short  time  on  account  of  the  unit  design.    This  feature 
gives  great  flexibility  to  the  device. 


SIGN      UNIT 


Window-Display  Platform 

The  Midas  "mystery"  platform  illustrated  herewith  is 
used  to  focus  attention  on  an  advertised  article.  It  consists 
of  an  ebony  case  with  a  mirror  top.  The  article  rests  on 
a  pad  or  platform  which  is  made  to  move  to  and  fro  on 


DISPLAY   PLATFORM 

the  top  of  the  mirror  by  means  of  an  electromagnet  under- 
neath. 

The  device  is  being  placed  on  the  market  by  the  Mercan- 
tile Advertising  Company,  1328  Broadway,  New  York,  and 
the  I /20-hp  motor  used  in  its  operation  is  made  by  the 
Westinghouse  Electric  &  Manufacturing  Companv,  Pitts- 
burgh, Pa. 


Light-Weight  Electric  Delivery  Wagon 

The  \'an  .\ukcn  Electric  Car  Company,  Chicago,  is 
manufacturing  a  low-priced  electric  delivery  wagon  in 
which  both  weight  and  number  of  wearing  parts  have  been 
considerably  reduced,  minimizing  further  the  already  low 
operating  and  maintenance  expense  characteristic  of  elec- 
tric vehicles.  The  wagon  weighs  only  1625  lb.,  being  de- 
signed for  light-package  service  and  a  maximum  load  of 
750  lb.  Only  one  style  of  chassis  is  made  at  present, 
although  two  designs  of  bodies  can  be  furnished — a  cov- 
ered type  with  back  doors  and  an  open  wagon  with  stake  or 
flare  sides.  Fully  equipped  with  batteries,  instruments,  elec- 
tric lamps  and  horn,  the  Van  .Kuken  car  sells  for  Si, 000. 
Where  road  conditions  are  good  and  the  route  traversed  is 
practically  level,  it  is  declared  that  the  batteries  will  give 
more  than  50  miles  per  charge  with  a  load  of  750  lb.  and 
a  maximum  speed  of  12  miles  per  hour. 


I.VE.XIK.NSIVE    LIGHT-WEIGHT    ELECTRIC    DELIVERY    WAGON 

The  battery,  consisting  of  sixteen  "Hycap  Exide"  cell?, 
carried  in  two  separate  trays,  each  holding  eight  cells,  su- 
pended  at  the  extreme  ends  of  the  chassis.     The  cells  ar- 
accessible  for  flushing  and  for  inspection,  and  may  be  re- 
moved readily  as  the  trays  clear  the  ground  by  about  15  in 

A  continuous-torque  motor  and  a  rotary-type  controller 
are  employed,  being  placed  close  together  to  avoid  usii  . 
long  leads.  The  wire  used  has  unusually  liberal  cro- 
section,  making  the  PR  losses  low.  The  motor  is  connect' 
with  the  rear  wheels  through  a  short  propeller  shaft,  tv 
simple  universal  joints  and  the  differential  gears.  Undi 
normal  load  there  is  a  straight-line  drive  between  the  arma 
ture  and  the  pinion  gear.  Flush-type  head-lamps  are  in 
stalled  in  the  dashboard. 

The  manufacturers  declare  that  a  battery  charge  for  thi: 
vehicle  will  cost  from  40  cents  to  60  cents,  depending  01  ■ 
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;  local  rate  for  energy.  Under  average  conditions  the 
3t  of  energy  per  ton-mile  would  therefore  be  about  3 
[its. 


Universal-Unit  Battery-Charging  Panels 

The  universal-unit  charging  panel  shown  in  the  acconi- 
nying  illustrations  has  been  put  on  the  market  by  the 
itler-Hanimer  Manufacturing  Company,  Milwaukee,  Wis., 
is  designed  particularly  for  electric-vehicle  stations 
lere  the  charging  equipments  are  apt  to  be  suddenly  in- 
sased,  necessitating  a  quick  change  in  the  switchboard 
paratus.  The  panel  is  made  up  of  self-contained  rheo- 
its  assenibled  in  frames  in  much  the  same  way  that  sec- 
nal  filing  cabinets  are  put  together,  each  panel  acconmio- 
ting  from  one  to  six  sections.  Any  number  of  panels 
n  be  put  side  by  side.  This  may  be  done  at  different 
nes,  and  the  complete  equipment  will  appear  as  if  in- 
illed  at  one  time.  These  panels  are  for  both  two-wire  and 
ree-wire  circuits. 
Each  charging  section  is  a  unit  in  itself  as  shown  in  Fig. 

It  consists  of  a  slate  front  24  in.  by  10  in.,  which  car- 
:s  the  rheostat  contacts  and  sliding  brush ;  a  low-current 
xuit-breaker  oh  the  left;  an  instrument  switch  on  the 
ght,  and  a  pilot  lamp  and  grid-type  resistor  mounted  on 

back.  Each  section  is  supported  by  bolts  to  the  frame 
id  after  being  disconnected  from  the  busbar  can  be  read- 
[■  removed  by  taking  out  the  bolts. 

The  low-current  circuit-breaker  mounted  at  the  left  of 

e  front  is  interlocked  with  the  rheostat  so  that  it  cannot 

closed  unless  the  sliding  brush  is  moved  to  the  position 

"all  resistance  in."    It  can  then  be  closed,  a  small  mag- 


any  time  by  moving  the  corresponding  instrument  switch  to 
the  "reading"  position.  Not  more  than  one  of  these 
switches  should  be  operated  at  one  time,  but  in  case  any  one 
through  ignorance  moves  two  at  one  time  no  damage  will 
result,  because  the  voltmeter  connections  are  arranged  in 
such  a  manner  that  the  cross-currents  resulting  are  made 
ineffective.    When  it  is  desired  to  slop  the  charge  the  cir- 


FIG.    I — INDIVIDU.\L  CHARGING   SECTION 


FIGS.    2    AND    3 FRONT    AND    REAR    VIEW    OF    SIX-SECTION 

BATTERY-CHARGING    PANELS 

cuit  is  opened  by  moving  the  instrument  switch  to  the 
"open"  point,  the  arc  formed  on  opening  the  circuit  being 
taken  on  the  auxiliary  contacts  which  are  provided  with  the 
magnetic  blowout.  This  opening  of  the  circuit  de-energizes 
the  low-current  circuit-breaker,  which  opens,  disconnecting 
the  battery  from  both  sides  of  the  line.  When  the  plug  is 
removed  from  the  vehicle  the  charging  cable  is  dead. 


Static-Electricity  Remover  for  Printing  Presses 

A  new  device  for  removing  the  static  electricity  that 
gathers  on  the  paper  of  large  rotary  printing  presses  in  cold 
weather,  and  at  the  same  time  drying  the  ink  on  the  paper, 
has  been  designed  by  Mr.  A.  F.  Allsop,  of  the  Common- 
wealth Edison  Company,  Chicago,  111.,  and  is  manufac- 
tured by  the  Chicago  division  of  the  General  Electric  Com- 
pany. The  device  heats  the  air  surrounding  the  paper, 
and  the  convection  air  currents  dry  the  ink  and  carry  off 
the  static  charge  with  the  moisture. 

The  apparatus  takes  up  very  little  spaCe  and  can  be  at- 
tached to  or  removed  from  the  press  at  will.  It  consists  of 
a  panel  made  of  transite  board,  60  in.  long  and  9  in.  wide, 


STATIC-ELECTRICITY   REMOVER 

upon  which  are  mounted  four  resistor-type  heater  tubes, 
each  22  in.  long  and  2  in.  in  diameter.  These  are  insulated 
with  a  special  compound  and  are  arranged  in  two  rows. 
Two  switches  are  also  mounted  on  the  panel,  each  con- 
trolling one  row  of  two  tubes,  thus  giving  a  variable  control 
of  the  heat.  The  device  consumes  a  maximum  of  2000 
watts,  each  tube  being  rated  at  500  watts. 
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Motor-Driven   Coal    and    Ash-Handlinp   Equipment 

at  Pacific  Mills,  South  Lawrence,  Mass. 

In  the  power  plant  of  the  new  print  works  of  the  Pacific 
Mills.  South  Lawrence,  Mass.,  there  has  been  installed  an 
unusual  coal  and  ash-handling  equipment,  the  operation  of 
which   is  part  manual  and  part  electrical.     The  first   part 


ranged  to  di.scharge  into  an  auxiliary  hopper  (l-ig.  31 
for  filling  an  electrically  operated  car  of  2  tons  cap 
running  on  a  track  over  the  storage  bins.  The  bins  li 
combined  capacity  of  lo.oou  Ions  of  coal>  but  arc  siibili 
.so  that  the  individual  bins  can  be  emptied  in  a  few  nii;,>,it 
in  case  the  coal  commences  to  heat  and  there  is  danger  0: 
spontaneous  combustion. 


rU..     1 I'.L'CKEI     LO.WtYuK 
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of  this  interesting  equipment  consists  of  a  pivoted  bucket 
conveyor  which  receives  the  coal  from  the  railroad  cars 
and  distributes  it  into  the  storage  pocket.  In  addition  to 
this  conveyor  a  motor-driven  car  distributes  coal  to  sec- 
tions of  the  storage  pocket  not  reached  by  the  conveyor. 
Charging  cars  and  a  narrow-gage  railway  convey  coal  from 
the  storage  pocket  to  the  boiler  room,  and  another  narrow- 
gage  railway  system  is  used  for  the  removal  of  ashes. 

Coal  is  brought  to  the  plant  in  railroad  cars  of  the  bot- 
tom-dumping type  and  is  distributed  directly  into  a  pit 
under  the  track.  It  then  passes  into  an  electricallv  driven 
coal  crusher.  This  crusher  discharges  through  a  revolving 
filler  to  a  pivoted  bucket  conveyor  which  runs  through  a 
tunnel    and    then    rises    with    the    coal    to    the    distributing 


FIG.    3 FII.l.INtj    2-T0.\     tO.\I.    (..\K 

From  the  bins  shown  in  Fig.  1  the  coal  is  drawn  0 
through  duplex  valves  into  the  boiler-room  charging  car 
.\lthougli  these  cars  are  of  i-ton  capacity,  they  can  I 
filled  in  less  than  a  minute.  When  filled  the  charging  ca 
arc  pushed  by  hand  to  the  scales,  where  a  complete  recoi 
of  all  coal  burned  is  kept.  I'rom  here  the  cars  are  taki 
directly  into  the  boiler  room  (Fig.  2).  The  two  (v: 
tracks  are  located  so  that  the  fireman  merely  drops  thi 
of  the  car  and  shovels  the  coal  directly  into  the  furnac 
The  middle  track  provides  for  shunting  out  empties  ai 
running  in  full  cars.  .-\s  will  be  noted  from  the  illustr 
lion,  this  system  prevents  coal  from  being  spilt  around  ti. 
floor  and  permits  of  maintaining  a  neat  boiler  room.  Tli 
coal  cars,  being  designed  especially  to  facilitate  firing  t' 


— SWITCHING    FACILITIES 

chutes,  each  of  which  is  provided  with  an  automatic  trip 
so  that  the  coal  can  be  discharged  from  the  conveyor 
buckets  into  any  chute  desired.  The  conveyor  is  driven  by 
an  open-geared  pawl  driver  located  on  the  upper  level. 

Besides  the  coal  pocket  shown  in  Fig.  i,  there  is  an 
auxiliary  row  of  storage  bins  at  the  extreme  left  of  the 
building.     For  filling  these  bins  the  conveyor  can  be  ar- 


coal  into  boilers,  are  made  of  sheet  steel  stiffened  w 
angle  iron,  with  the  corners  rounded  off  for  the  wo 
men's  hands.  When  the  side  door  is  let  down  its  bott 
is  slightly  higher  than  the  floor  of  the  car,  so  that  the  fi 
man  will  not  catch  his  shovel  when  scooping  up  the  ci 
These  cars  greatly  reduce  the  fireman's  work  and  incre 
his   coal-handling   ability.     The  cars  have   outside-flanj 
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heels,  permitting  one  man  to  push  easily  a  i-ton  load 
ound  a  curve  of  12-ft.  radius,  since  in  taking  the  curves 
e  outside  wheels  run  on  their  flanges  so  that  the  tread  ot 
e  inner  wheel  and  the  flange  of  the  outer  one  fall  upon  the 
.eoretical  cone  of  revolution.  The  coal-conveying  equip- 
ent  is  capable  of  handling  from  60  tons  to  70  tons  of  coal 
1  hour,  which  is  more  than  ample  to  keep  the  thirt\- 
oilers  supplied  when  running  at  full  load. 
Fig.  4  shows  the  method  of  removing  ashes  in  the  room 
iderneath  the  boilers.  The  ash  car  is  interesting  as  it  has 
en  designed  to  be  practically  dust-proof.  As  soon  as 
le  car  is  run  under  the  ash  hopper  a  lever  at  the  top  of  the 
ir  is  pulleil  down  and  a  telescoping  spout  on  the  car  en- 
rcles  the- bottom  of  the  ash  hopper  to  prevent  ashes  from 
ling  out  into  the  room. 

This  coal  and  ash-handling  system  was  designed  by 
ockwood,  Greene  &  Company,  Boston,  Mass.,  and  the  a])- 
iratus  was  supplied  by  the  C.  W.  Hunt  Company,  Inc.. 
est  New  Brighton.  N.  Y.  The  coal  pockets,  which  are  of 
tin  forced  concrete  faced  with  brick,  were  built  by  the 
berthaw    Construction    Company,    of    Boston. 


Suction  Lifter  for  Use  with  Punch  Presses 

A  new  device  for  minimizing  the  toll  of  injuries  to  the 
ands  and  fingers  of  operators  of  stamping  and  punch 
ress  machines  is  the  suction  lifter  shown  herewith.  In 
taking  laminations  for  small  motors  and  in  producing 
fieet-metal  parts  of  various  designs,  operators  of  punch 
Besses  often  suffer  severe  injury  by  getting  their  hands 
r  fingers  caught  in  the  descending  dies.  The  suction 
fter  illustrated  is  in  use  in  the  Westinghouse  shops,  East 
ittsburgh,  Pa.,  and  has  demonstrated  its  value  on  many 
ccasions. 

In  manipulating  this  tool  the  operator  holds  his  thumb 
ver  the  protruding  button  at  the  upper  end  of  the  handle 
rip.  When  the  cup-shaped  disk  at  the  end  of  the  rod  is 
laced  on  the  piece  of  metal  to  be  lifted,  pressure  of  the 
(jumb  on  the  button  opens  the  air  valve  in  the  handle  and 
reates  a  suction  through  the  hole  in  the  center  of  the 
lilled  slot  in  the  screw.  The  disk  is  faced  with  rubber, 
isuring  good  contact  with  the  metal.     As  long  as  the  valve 

open  the  vacuum  in  the  pipe  line  holds  the  sheet  metal 
gainst  the  rubber.  Release  of  the  thumb  pressure  on  the 
utton  immediately  drops  the  stamping.  For  removing 
nail  and  irregular  pieces  of  scrap  from  the  plate  of  the 
lachine  a  hook  has  been  added  at  the  side  of  the  disk,  as 
^own.  .\  battery  of  three  air  pumps  driven  from  the 
ame  countershaft  as  the  presses  maintains  a  constant 
acuum  on  the  pipe  lines  to  all  machines.  Similar  lifters, 
working  on  a  system  of  levers,  are  made  in  large  sizes  for 
andling  heavv  stock. 


.    FIG.     I SUCTION    LIFTER    FOR    USE    WITH     I'UNCH    PRESSES 

The  idea  of  this  lifter  came  to  one  of  the  men  in  the 
tamping  room  while  he  was  watching  a  Hungarian  vvork- 
iian  trying  to  use  an  oiling  brush  to  place  the  sheet  metal 
)eneath  the  die.  A  suggestion  to  the  works  department  of 
'.afety,  deposited  in  one  of  the  boxes  placed  throughout  the 
)lant,  resulted  in  the  design  shown  herewith. 

Following  the  adoption  of  these  suction  lifters  on  a  bat- 


tery of  stamping  niacliines  the  outiiut  was  increased  20  per 
cent,  and  although  no  accurate  data  can  be  obtained  re- 
garding the  number  of  injuries  prevented,  it  is  safe  to 
assume  that  the  number  would  be  large._  Previously  the 
company's  physicians  treated  crushed  fingers  every  few 
days,  while  now  it  is  said  that  such  injuries  are  rare.  To 
remove  further  the  danger  to  the  operators  of  these  stamp- 


FK;.    2 PUNCH    PRESS    WITH    CHAMFERED    DIE    PL.^TE    AND 

PROTECTED    GEARS 

ing  machines  the  horizontal  faces  of  the  die  holders  are 
now  beveled,  as  in  Fig.  2,  so  that  the  only  part  which  can 
actually  strike  the  Iiands  of  the  operator  is  the  die  itself. 


Repulsion-Type  Fuse 

The  Metropolitan  Engineering  Company,  Brooklyn,  N.  Y., 
has  developed  and  is  putting  on  the  market  a  repulsion-type 
fuse.  This  protective  device  consists  of  a  porcelain  base, 
copper  contacts,  a  mica  arc  shield  and  a  strip  of  fuse 
metal.  The  copper  contacts  are  made  in  thin  sheets  and 
are  formed  so  that  they  will  slip  over  the  outside  of  the 
porcelain  base.  Small  clips  integral  with  the  copper  sheet 
are  bent  down  to  hold  the  contacts  in  place.  The  fuse 
ribbon  is  carried  over  the  fan-shaped  piece  of  mica,  and 
where  it  crosses  the  mica  edge  the  metal  section  is  reduced 
to  insure  rupture  at  this  jjoint.  When  the  fuse  blows  the 
action  of  the  gases  repels  the  broken  ends  of  the  metal 
ribbons  from  the  mica,  seiiarating  them  as  widely  as  their 
length  will  allow  and  interposing  the  additional  mica  bar- 
rier. The  fuse  metal,  however,  is  the  only  part  injured  by 
the  arc,  and  by  slipping  the  copper  covering  off  the  porcelain 
block  a  new  piece  of  fuse  metal  may  be  inserted  and  the 
other  parts  replaced  without  the  use  of  tools.     The  fuse 
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metal  parts  are  small  and  of  inconsiderable  weight,  thus 
making  it  readily  possible  for  the  workmen  to  carry  them 
in  their  pockets. 

These  fuses  Ijave  been  approved  by  the  National  Board 
of  Fire  Underwriters  and  are  being  made  in  sizes  ranging 
from  10  amp  to  400  amp.  Experimental  work  is  also  being 
done  on  other  sizes. 


Grounding  Clamp 

The  clamp  shown  in  the  illustration  herewith  is  designed 
for  the  purpose  of  connecting  ground  wires  to  small  pipes. 
It  is  made  of  two  copper  strips  bent  partly  in  circles  as 
shown,  one  strip  having  notches  for  different  si/cs  of  pipe 
and  passing  through  a  slot  in  the  other  in  such  a  manner 


METHOD    OF    FASTENING    GROUNDING    CI.A,MP    TO    PIPE    TO    GAIN 
UNIFORM    CONTACT 

that  the  latter  partly  overlaps  the  former.  Extensions  of 
the  two  ."Strips  are  fastened  together  by  a  stove  bolt  and  a 
uniformly  firm  contact  results.  One  of  the  strips  is 
brought  out  beyond  the  bolt  and  is  bent  together  so  as  to 
inclose  the  wire  to  which  it  is  soldered,  this  part  being 
tinned  to  facilitate  soldering.  The  clamp  was  designed 
and  is  marketed  by  Robert  R.  Forbes,  of  Mount  Holly,  N.  J. 


Spray  Method  for  Painting  Small  Objects 

The  machine  shown   in  the  accompanying  illustration  is 
being  used  successfully   for  covering  comparatively  small 
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lAlil.E     AND     MOTOR-DRIVEN     PLATFORM     FOR     PAINTING    SMALL 
OBJECTS 

objects  with  paint,  japan,  enamel  and  lacquer.  The  article 
to  be  painted  is  placed  on  the  elevated  platform,  which  is 
rotated  by  a  small  motor  mounted  under  the  table.  The  paint 
is  sprayed  on  by  compressed  air,  thus  covering  the  article 
more  rapidly  than  is  possible  with  brush  work  and  reach- 
ing all  parts  of  carvings,  irregularities,  etc..  without  show- 
ing any  brush  marks. 


When  the  paint  used  is  such  that  its  fumes  must  be  re- 
moved, the  revolving  stand  can  be  mounted  inside  a  hood, 
which  is  provided  with  a  motor-driven  ventilating  fan  to 
drive  the  fumes  away. 

This  painting  device  is  manufactured  by  the  Dc  Vilbisj 
Manufacturing  Company,  Toledo,  Ohio.  The  motor  usee 
in  its  operation  and  the  ventilating  fan  are  made  by  th« 
Westinghouse  Electric  &  Manufacturing  Company,  I'ittj 
burgh.  Pa. 


Front-Wheel    Individual-Motor    Drive    for    Electri 
Truck 

Striving  to  obtain  maxinmm  efficiency  of  mechanic! 
transmission  from  the  driving  motor  to  the  rim  of  th 
wheel,  the  Clarence  L.  Smith  Company,  New  York  City,  i 
making  a  "couple-gear  front-drive  attachment"  which  ma 


FIG.    I TEAM   TRUCK   CONVERTED  TO  COUPLE-GEAR   DUIVE   WIl, 

.MOTORS    CONTAINED    IN    FRONT    WHEELS 

be  used  with  existing  wagon  bodies.  The  battery  box 
slung  under  the  bed  of  the  wagon  and  the  motors  are  cc 
tained  in  the  front  wheels  as  shown  in  the  illustration.  T 
dissembled  view  shows  the  motor  with  one  side  of  t 
wheel  and  half  of  the  frame  removed.  The  armature 
mounted  at  a  slight  angle  to  the  plane  of  the  wheel 
that  the  two  pinions  may  engage  their  respective  halves 
the  double  cog  racks  on  the  sides  of  the  wheel.  B( 
pinions  run  in  the  same  direction,  one  engaging  a  rack 
each  side  of  the  wheel.  Balanced  division  of  the  w( 
between  them  is  accomplished  by  means  of  a  rocker  dev 
or  "evener."  The  axle  stubs  on  which  the  wheel  turns  ;. 
integral  with  the  motor  frame,  the  inside  stub  being  ke> 
into  the   steering  knuckle.     One   motor   is   placed    in 


in..        -'  — c  III n  K-GEAR       CONSTRUCTION        FOR       TEAM 
CHANGED  TO   ELECTRIC   DRIVE 

front  wheel,  and   for  a  6-ton  truck  each  of  these  i. 
is  rated  at  3  hp,  88  volts.    The  battery  on  a  truck  o; 
size   is   made   up   of    forty-four  cells   of   the   Philadelj  a 
Storage    Battery    Company's    medium-thin    plate    battel  s, 
with  a  34.vamp-hr.  rating.     This  equipment,  it  is  clai"  ' 
will  give   from  30  miles  to  35  miles  a  day,  with  an 
ciency  of  p7  per  cent. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Drawback  Allowances  Made  on  Electric  Lamps. — A  draw- 
.ck  allowance  was  granted  recently  to  the  General  Electric 
bm|)any  by  the  Treasury  Department  upon  the  exporta- 
jn  of  electric-lamp  fixtures  manufactured  at  the  Cleveland 
ant  of  the  Ivanhoe  Metal  Works,  in  which  fixtures  there 
ere  used  imported  sockets  and  holders  in  connection  with 
her  parts  of  domestic  manufacture. 

Shipping  Storage  Batteries  in  Charged  State. — The  Balti- 
ore  Storage  Battery  Company,  whicli  does  a  large  export 
jsiness  in  storage  batteries  for  starting,  lighting  and  igni- 
pn  service  on  automobiles,  has  devised  a  method  for  ship- 
ng  batteries  in  a  charged  condition,  without  the  acid.  To 
:complish  this,  the  battery  case  must  be  air-tight,  so  that 
hen  the  charge  has  been  given  and  the  acid  drawn  ofif 
3  air  can  enter  and  touch  the  plates.  Upon  its  arrival  at 
s  destination  the  battery  can  be  put  in  service  by  pouring 
,  the  necessary  acid  and  charging  for  a  short  period. 
Edison  Battery  Not  to  Be  Changed. — In  a  recent  com- 
lunication  from  the  Edison  Storage  Battery  Companj'  men- 
on  was  made  of  a  new  type  of  miners'  safety  lamp  which 
tat  company  is  developing.  Through  an  error  the  state- 
lent  was  made  in  the  Nov.  22  issue  of  the  Electrical  World 
lat  a  new  type  of  storage  battery  was  being  developed, 
hich  is  not  the  case,  as  is  shown  in  the  following  state- 
lent,  issued  by  Mr.  Edison,  in  contradiction  of  the  above 
ote:  "1  wish  to  say  that  the  alkaline  battery  is  to-day 
Tactically  the  same  as  when  placed  on  the  market  some 
ve  years  ago,  and  that  there  is  positively  no  truth  in  the 
unior  that  a  new  type  is  to  be  manufactured." 

Miniature  Lamps  Being  Boomed. — In  order  to  place  the 
nerchandising  of  small  electric  lamps  for  various  uses  on 
he  same  basis  of  high  efficiency  that  the  sale  of  ordinary 
ncandescent  lamps  has  attained,  there  was  recently  or- 
anized  at  Cleveland  in  connection  with  the  National  Lamp 
Vorks  of  the  General  Electric  Company  what  is  called  the 
(epartment  of  miniature  lamps.  Paul  M.  Bauder  was  placed 
iH  charge  of  this  department,  and  under  his  direction  an 
ctive  campaign  of  advertising  and  co-operation  with  the 
obbers  in  that  line  was  started.  The  department  is  a  head- 
uarters  for  ideas  to  help  dealers  in  their  sales,  and  infor- 
ation  is  given  out  in  various  forms  as  to  the  latest  window 
isplays  and  selling  methods. 

How  the  Big  Electrical  Companies'  Shares  Are  Held. — 
The  General  Electric  Company  and  the  Westinghouse  Elec- 
ric  &  Manufacturing  Company,  combined,  have  close  to 
;o,ooo  shareholders  at  the  present  time,  the  former  concern 
laving  about  1000  more  than  the  latter.  The  combined 
;apital  of  the  two  companies  is  over  $142,000,000,  of  which 
ibout  $40,650,000  represents  the  capitalization  of  the  latter 
:ompany.  The  Western  Electric  Company,  with  a  capitali- 
lation  of  only  $15,000,000.  is  expected  to  do  a  business  of 
>76,ooo,ooo  this  year,  while  the  sales  of  the  General  Electric 
Zompany  will  probably  reach  approximately  $roo,ooo,ooo 
and  those  of  the  Westinghouse  company  about  $48,000,000. 
While  the  dividend  rate  of  the  Western  Electric  Company 
is  higher  than  that  of  either  of  the  other  concerns,  the 
difference  is  not  so  great  as  the  above  figures  would  indi- 
cate, S't'ce  the  balance  available  for  dividends  is  in  its  case 
a  much  smaller  proportion  of  the  tfital  sales  than  for  either 
of  the  other  two  companies. 

Wireless  Telegraph  Activities. —  Two  new  applications  of 
wireless  telegraphy  have  recently  come  to  light.  For  about 
three  weeks  there  has  been  a  series  of  tests  in  progress 
between  the  stations  at  the  Eiffel  Tower,  in  Paris,  and  the 
United  States  government  stations  at  Arlington.  Va.,  by 
which  it  is  hoped  to  determine  the  exact  difference  in  lon- 
gitude between  those  points  The  beats  of  a  clock  in  the 
French    metropolis    were    sent    by    wireless    and    compared 


with  those  of  a  clock  at  the  American  station.  Of  perhaps 
greater  importance  is  the  experiment  recently  made  of  pro- 
viding wireless-telegraph  service  on  railroad  trains.  On 
Nov.  21  one  of  the  trains  out  of  New  York  on  the  Dela- 
ware, Lackawanna  &  Western  Railroad  carried  a  wireless 
outfit  and  operator,  together  with  a  number  of  engineers 
interested  in  the  test.  Communication  was  established  be- 
tween the  train  and  several  important  centers  on  its  route 
and,  while  the  experiment  was  not  entirely  successful,  it 
indicated  the  possibilities,  and  further  tests  are  to  be  made. 
Growth  of  Commercial  Electric  Vehicle  Sales. — Speaking 
of  the  electric  truck  as  a  success  for  delivery  arid  haulage 
purposes,  J.  M.  Lansden,  second  vice-president  of  the  Gen- 
eral Motors  Truck  Company,  Detroit,  Mich.,  said  to  a  repre- 
sentative of  the  Electrical  World:  "The  solution  of  what 
appears  to  be  one  of  the  largest  problems  to  be  overcome 
by  those  who  are  working  out  the  marvelous  merchandising 
systems  of  American  cities  seems  to  lie  in  the  development 
of  the  electric  commercial  vehicle.  Although  electric  com- 
mercial vehicles  have  been  in  use  for  about  two  decades,  it 
was  not  until  about  six  years  ago  that  they  began  to  take 
an  important  place  in  our  present-day  scheme  of  haulage 
and  delivery.  To-day  the  electric  truck  is  making  the  most 
extraordinary  advances  in  its  field  for  suburban  as  well  as 
city  uses.  Last  year  the  number  of  electric  commercial  cars 
used  in  some  of  our  metropolitan  cities  increased  consid- 
erably over  50  per  cent." 

Westinghouse  Business  with  Public  Utility  Companies. — 

-\mong  the  recent  purchasers  of  this  comjjany's  product  are 
the  Charlotte  (N.  C.)  Electric  Railway,  which  has  ordered 
one  6o-kw  rotary  converter,  three  275-kw  single-phase  trans- 
formers, one  control  switchboard  and  one  fifty-lamp  arc 
rectifier.  There  have  been  ordered  by  the  Philadelphia  Sub- 
urban Gas  &  Electric  Company  two  loo-kva  frequency- 
changer  sets  and  two  150-kva,  three-phase,  2S-cycle. 
13,200/2200-volt  transformers.  From  the  Connecticut  Power 
Company  there  has  been  received,  through  the  Stone  & 
Webster  Engineering  Corporation,  an  order  for  three  500- 
kva,  single-phase,  6o-cycle,  66,000/2300-volt  transformers  and 
twelve  looo-kva  transformers  of  the  same  type.  An  order 
has  been  placed  by  the  Duquesne  Light  Company,  of  Pitts- 
burgh, Pa.,  for  two  200-kw  induction-motor-generator  sets, 
125-volt  direct-current,  220-volt,  three-phase,  6o-cycle  alter- 
nating-current. The  Westinghouse  company  is  also  in  re- 
ceipt of  a  recent  order  from  the  New  Orleans  (La.)  Railway 
&  Light  Company  for  one  150-kw,  125-volt  direct-current 
generator  to  be  turbine-driven  through  reduction  gears. 

Samuel  Insull  on  Business  Conditions. — In  a  statement 
requested  by  a  daily  newspaper  and  made  public  on  Nov.  26 
Samuel  Insull,  of  Chicago,  said  that  there  is  no  doubt  that 
there  is  a  recession  in  business.  This  recession  is  due  not 
merely  to  national  but  to  world-wide  conditions.  Capital 
has  been  absorbed  in  large  quantities  in  non-producing  lines, 
such,  for  instance,  as  the  recent  war  in  southeastern  Europe. 
At  the  same  time  there  has  been  a  heavy  demand  for 
capital  for  trade  and  manufacturing,  with  the  result  that  a 
money  stringency  has  been  created  in  Europe  and  in  this 
country.  Mr.  Insull  said  he  did  not  believe  that  the  situa- 
tion in  the  United  States  is  entirely  the  result  of  political 
activity,  although  it  is  not  improbable  that  tariff  readjust- 
ments and  uncertainty  regarding  the  currency  have  had  an 
eflfect  in  accentuating  economic  conditions.  Mr.  Insull  ex- 
pressed his  belief  that  the  return  to  a  more  favorable  situa- 
tion would  be  slow  but  certain.  "I  feel,"  he  said,  "that  the 
improvement  will  be  more  rapid  in  those  countries  where 
the  government  takes  a  paternal  interest  in  the  industrial 
affairs  of  the  land  than  in  those  where  there  is  an  attitude 
nf  hostility  on  the  part  of  those  in  government  authority." 
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metal  parts  are  small  and  of  inconsiderable  weight,  thus 
making  it  readily  possible  for  the  workmen  to  carry  them 
in  their  pockets. 

These  fuses  Ijave  been  approved  by  the  National  Board 
of  I'irc  Underwriters  and  arc  being  made  in  sizes  ranging 
from  10  amp  to  400  amp.  I^xpcrimcntal  work  is  also  being 
done  on  other  sizes. 


Grounding  Clamp 

The  clamp  shown  in  the  illustration  herewith  is  designed 
for  the  purpose  of  connecting  ground  wires  to  small  pipes. 
It  is  made  of  two  copper  strips  bent  partly  in  circles  as 
shown,  one  strip  having  notches  for  different  sizes  of  pipe 
and  passing  through  a  slot  in  the  other  in  such  a  manner 


METHOO    OF    FASTENING    GROUNDING    CI.A,Mr    TO    PIPE    TO    G.MN 
UNIFORM   CONTACT 

that  the  latter  partly  overlaps  the  former.  E.xtensions  of 
the  two  .strips  are  fastened  together  by  a  stove  bolt  and  a 
uniformly  firm  contact  results.  One  of  the  strips  is 
brought  out  beyond  the  bolt  and  is  bent  together  so  as  to 
inclose  the  wire  to  which  it  is  soldered,  this  part  being 
tinned  to  facilitate  soldering.  The  clamp  was  designed 
and  is  markete<l  by  Robert  R.  Forbes,  of  Mount  Hollv.  N^.  T. 


Spray  Method  for  Painting  Small  Objects 

The  machine  shown  in  the  accompanying  illustration  is 
being  used  successfully   for  covering  comparatively  small 


TATII.E     AND     MOTOR-DRIVEN     PLATFORM     FOR     PAINTING    SMAM. 
OBJECTS 

objects  with  paint,  japan,  enamel  and  lacquer.  The  article 
to  be  painted  is  placed  on  the  elevated  platform,  which  is 
rotated  by  a  small  motor  mounted  under  the  table.  The  paint 
is  sprayed  on  by  compressed  air,  thus  covering  the  article 
more  rapidly  than  is  possible  with  brush  work  and  reach- 
ing all  parts  of  carvings,  irregularities,  etc.,  without  show- 
ing any  brush  marks. 


\\  hen  the  paint  used  is  such  that  its  fumes  must  be  re- 
moved, the  revolving  stand  can  be  mounted  inside  a  hood, 
which  is  provided  with  a  motor-driven  ventilating  fan  to 
drive  the  fumes  away. 

This  painting  device  is  manufactured  by  the  De  Vilbiss 
Manufacturing  Company,  Toledo.  Ohio.  The  motor  used 
in  its  operation  and  the  ventilating  fan  are  made  by  the 
VVestinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh. Pa. 


Front-Wheel    Individual-Motor    Drive    for    Electric 
Truck 

.Striving  to  obtain  ma.xnnum  efficieiic\  of  mechanical 
transmission  from  the  driving  motor  to  the  rim  of  the 
wheel,  the  Clarence  L.  Smith  Company,  New  York  City,  is 
making  a  "couple-gear  front-drive  attachment"  which  may 


FIG.    I — TEAM   TRUCK  CONVERTED  TO  COUPLE-GEAR   UBIVE   WITH 
.MOTORS    CONTAINED    IN    FRONT    WHEELS 

be  used  with  existing  wagon  bodies.  The  battery  box  1: 
slung  under  the  bed  of  the  wagon  and  the  motors  are  con 
tained  in  the  front  wheels  as  shown  in  the  illustration.  Thi 
dissembled  view  shows  the  motor  with  one  side  of  th^ 
wheel  and  half  of  the  frame  removed.  The  armature  1 
mounted  at  a  slight  angle  to  the  plane  of  the  wheel  si 
that  the  two  pinions  may  engage  their  respective  halves  0' 
the  double  cog  racks  on  the  sides  of  the  wheel.  Botll 
pinions  run  in  the  same  direction,  one  engaging  a  rack  a 
each  side  of  the  wheel.  Balanced  division  of  the  worl' 
between  them  is  accomplished  by  means  of  a  rocker  de\ 
or  "evener."  The  axle  stubs  on  which  the  wheel  turns 
integral  with  the  motor  frame,  the  inside  stub  being  ke>c. 
into  the  steering  knuckle.     One  motor  is  placed   in  eaci 


2 — COUPLE-GEAR       CONSTRUCTION       FOR 
CHANGED  TO   ELECTRIC   DRIVE 


TEA.M       TRi;f» 


front  wheel,  and  for  a  6-ton  truck  each  of  these  motor 
is  rated  at  3  hp,  88  volts.  The  battery  on  a  truck  of  th' 
size  is  made  up  of  forty-four  cells  of  the  Philadelphi- 
Storage  Battery  Company's  medium-thin  plate  batteries 
with  a  343-amp-hr.  rating.  This  equipment,  it  is  claimH 
will  give  from  30  miles  to  35  miles  a  day,  with  an  cW 
ciency  of  p7  per  cent. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Drawback  Allowances  Made  on  Electric  Lamps. — A  draw- 
back allowance  was  granted  recently  to  the  General  Electric 
Company  by  the  Treasury  Department  upon  the  exporta- 
tion of  electric-lamp  fixtures  manufactured  at  the  Cleveland 
plant  of  the  Ivanhoe  Metal  Works,  in  which  fixtures  there 
were  used  imported  sockets  and  holders  in  connection  with 
other  parts  of  domestic  manufacture. 

Shipping  Storage  Batteries  in  Charged  State. — The  Balti- 
more Storage  Battery  Company,  which  does  a  large  export 
business  in  storage  batteries  for  starting,  lighting  and  igni- 
tion .service  on  automobiles,  has  devised  a  method  for  ship- 
ping batteries  in  a  charged  condition,  without  the  acid.  To 
accomplish  this,  the  battery  case  must  be  air-tight,  so  that 
when  the  charge  has  been  given  and  the  acid  drawn  ofi 
no  air  can  enter  and  touch  the  plates.  Upon  its  arrival  at 
its  destination  the  battery  can  be  put  in  service  by  pouring 
in  the  necessary  acid  and  charging  for  a  short  period. 

Edison  Battery  Not  to  Be  Changed. — In  a  recent  com- 
munication from  the  Edison  Storage  Battery  Company  men- 
tion was  made  of  a  new  type  of  miners'  safety  lamp  which 
that  company  is  developing.  Through  an  error  the  state- 
ment was  made  in  the  Nov.  22  issue  of  the  Electrical  World 
that  a  new  type  of  storage  battery  was  being  developed, 
which  is  not  the  case,  as  is  shown  in  the  following  state- 
ment, issued  by  Mr.  Edison,  in  contradiction  of  the  above 
note:  "1  wish  to  say  that  the  alkaline  battery  is  to-day 
practically  the  same  as  when  placed  on  the  market  some 
five  years  ago,  and  that  there  is  positively  no  truth  in  the 
rumor  that  a  new  type  is  to  be  manufactured." 

Miniature  Lamps  Being  Boomed. — In  order  to  place  the 
merchandising  of  small  electric  lamps  for  various  uses  on 
the  same  basis  of  high  efficiency  that  the  sale  of  ordinary 
incandescent  lamps  has  attained,  there  was  recently  or- 
ganized at  Cleveland  in  connection  with  the  National  Lamp 
Works  of  the  Genera!  Electric  Company  what  is  called  the 
department-  of  miniature  lamps.  Paul  M.  Bander  was  placed 
in  charge  of  this  department,  and  under  his  direction  an 
active  campaign  of  advertising  and  co-operation  with  the 
jobbers  in  that  line  was  started.  The  department  is  a  head- 
quarters for  ideas  to  help  dealers  in  their  sales,  and  infor- 
mation is  given  out  in  various  forms  as  to  the  latest  window 
displays  and  selling  methods. 

How  the  Big  Electrical  Companies'   Shares  Are  Held. — 
The  General  Electric  Company  and  the  Westinghouse  Elec- 
tric   &    Manufacturing    Company,    combined,   have   close   to 
20,000  shareholders  at  the  present  time,  the  former  concern 
having   about    1000   more    than    the   latter.     The   combined 
icapital  of  the  two  companies  is  over  $142,000,000,  of  which 
iabout  $40,650,000  represents  the  capitalization  of  the  latter 
company.     The  Western  Electric  Company,  with  a  capitali- 
zation  of  only  $15,000,000,   is  expected  to  do  a  business  of 
5/6,000,000  this  year,  while  the  sales  of  the  General  Electric 
jZonipany    will    probably    reach    approximately    $100,000,000 
'iind  those  of  the  Westinghouse  company  about  $48,000,000. 
.Vhile  the  dividend  rate  of  the  Western  Electric  Company 
3   higher    than    that    of   either    of   the    other    concerns,    the 
ifference  is  not   so  great  as  the  above  figures  would  indi- 
;ate,  since  the  l)alance  available  for  dividends  is  in  its  case 
much  smaller  proportion  of  the  total  sales  than  for  either 
f  the  other  two  companies. 

Wireless  Telegraph  Activities. — Two  new  applications  of 
ircless  telegraphy  have  recently  come  to  light.  For  about 
rcc  weeks  there  has  been  a  scries  of  tests  in  progress 
tween  the  stations  at  the  EiflFel  Tower,  in  Paris,  and  the 
nited  States  government  stations  at  Arlington.  Va.,  by 
lich  it  is  hoped  to  determine  the  exact  diflference  in  lon- 
.tude  between  those  points.  The  beats  of  a  clock  in  the 
ench    metropolis    were    sent    by    wireless    and    compared 


with  those  of  a  clock  at  the  American  station.  Of  perhaps 
greater  importance  is  the  experiment  recently  made  of  pro- 
viding wireless-telegraph  service  on  railroad  trains.  On 
Nov.  21  one  of  the  trains  out  of  New  York  on  the  Dela- 
ware, Lackawanna  &  Western  Railroad  carried  a  wireless 
outfit  and  operator,  together  with  a  number  of  engineers 
interested  in  the  test.  Communication  was  established  be- 
tween the  train  and  several  important  centers  on  its  route 
and,  while  the  experiment  was  not  entirely  successful,  it 
indicated  the  possibilities,  and  further  tests  are  to  be  made. 

Growth  of  Commercial  Electric  Vehicle  Sales. — Speaking 
of  the  electric  truck  as  a  success  for  delivery  arid  haulage 
purposes,  J.  M.  Lansden,  second  vice-president  of  the  Gen- 
eral Motors  Truck  Company,  Detroit,  Mich.,  said  to  a  repre- 
sentative of  the  Electrical  World:  "The  solution  of  what 
appears  to  be  one  of  the  largest  problems  to  be  overcome 
b}'  those  who  are  working  out  the  marvelous  merchandising 
systems  of  American  cities  seems  to  lie  in  the  development 
of  the  electric  commercial  vehicle.  .Although  electric  com- 
mercial vehicles  have  been  in  use  for  about  two  decades,  it 
was  not  until  about  six  years  ago  that  they  began  to  take 
an  important  place  in  our  present-day  scheme  of  haulage 
and  delivery.  To-day  the  electric  truck  is  making  the  most 
extraordinary  advances  in  its  field  for  suburban  as  well  as 
city  uses.  Last  year  the  number  of  electric  commercial  cars 
used  in  some  of  our  metropolitan  cities  increased  consid- 
erably over  50  per  cent." 

Westinghouse  Business  with  Public  Utility  Companies. — 
.-\mong  the  recent  purchasers  of  this  company's  product  are 
the  Charlotte  (N.  C.)  Electric  Railway,  which  has  ordered 
one  6o-kw  rotary  converter,  three  275-kw  single-phase  trans- 
formers, one  control  switchboard  and  one  fifty-lamp  arc 
rectifier.  There  have  been  ordered  by  the  Philadelphia  Sub- 
urban Gas  &  Electric  Company  two  loo-kva  frequency- 
changer  sets  and  two  150-kva,  three-phase,  25-cycle. 
13,200/2200-volt  transformers.  From  the  Connecticut  Power 
Company  there  has  been  received,  through  the  Stone  & 
Webster  Engineering  Corporation,  an  order  for  three  500- 
kva,  single-phase,  60-cycle,  66,000/2300-volt  transformers  and 
twelve  looo-kva  transformers  of  the  same  type.  An  order 
has  been  placed  by  the  Duquesne  Light  Company,  of  Pitts- 
liurgh.  Pa.,  for  two  200-kw  induction-motor-generator  sets, 
i2S-volt  direct-current,  220-volt,  three-phase,  60-cycle  alter- 
nating-current. The  Westinghouse  company  is  also  in  re- 
ceipt of  a  recent  order  from  the  New  Orleans  (La.)  Railway 
&  Light  Company  for  one  iso-kw,  125-volt  direct-current 
generator  to  be  turbine-driven  through  reduction  gears. 

Samuel  Insull  on  Business  Conditions. — In  a  statement 
requested  by  a  daily  newspaper  and  made  public  on  Nov.  26 
Samuel  Insull,  of  Chicago,  said  that  there  is  no  doubt  that 
there  is  a  recession  in  business.  This  recession  is  due  not 
merely  to  national  but  to  world-wide  conditions.  Capital 
has  been  absorbed  in  large  quantities  in  non-producing  lines, 
such,  for  instance,  as  the  recent  war  in  southeastern  Europe. 
At  the  same  time  there  has  been  a  heavy  demand  for 
capital  for  trade  and  manufacturing,  with  the  result  that  a 
money  stringency  has  been  created  in  Europe  and  in  this 
country.  Mr.  Insull  said  he  did  not  believe  that  the  situa- 
tion in  the  United  States  is  entirely  the  result  of  ])olitical 
activity,  although  it  is  not  improbable  that  tariff  readjust- 
ments and  uncertainty  regarding  the  currency  have  had  an 
eflfect  in  accentuating  economic  conditions.  Mr.  Insull  ex- 
pressed his  belief  that  the  return  to  a  more  favorable  situa- 
tion would  be  slow  but  certain.  "I  feel,"  he  said,  "that  the 
improvement  will  be  more  rapid  in  those  countries  where 
the  government  takes  a  paternal  interest  in  the  industrial 
affairs  of  the  land  than  in  those  where  there  is  an  attitude 
of  hostility  on  the  part  of  those  in  government  authority." 
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New  Jersey  Manufacturer  Increasing  Generating  Equip- 
ment.— The  Hyatt  RoIUt  Bearing  Company  is  installing  an 
addition  to  its  power  plant  at  Harrison,  N.  J.,  consisting  oi 
a  750-k\v,  480-volt.  three-phase  Curtis-General  Electric 
bleeder-type  turbo-generator  with  auxiliaries,  and  has  pro- 
vided space  for  two  future  units.  The  present  plant  consists 
of  several  i2S-volt  direct-current  non-condensing  engine 
units  with  an  aggregate  capacity  of  about  500  kw.  The 
turbine  will  utilize  the  exhaust  steam  from  the  present 
engines,  together  with  necessary  live  steam  from  the  present 
boiler  plant.  Condensing  water  will  be  supplied  from  a 
spray  pond  system  located  on  the  property  of  the  company 
adjacent  to  the  Pennsylvania  Railroad,  and  this  pond  will 
also  serve  as  a  fire  protection  reservoir.  The  new  equip- 
ment is  to  provide  power  for  a  large  number  of  induction 
motors,  recently  installed,  which  are  now  driven  by  a  tem- 
porary service  from  the  Public  Service  Corporation.  This 
addition  is  being  designed  and  installed  by  Walter  Kidde. 
engineer  and  contractor,  of  New  York  City,  under  the  gen- 
eral direction  of  C.  I.  Shirley,  mechanical  engineer  of  the 
Hyatt  Roller  Bearing  Company. 

Baker  Motor  Vehicle  Company's  Annual  Sales  Conven- 
tion.— From  Xov.  13  to  15,  inclusive,  the  Baker  Motor 
\'ehiclc  Company,  of  Cleveland,  Ohio,  held  its  second  annual 
sales  convention,  which  is  regarded  by  that  concern  as  the 
most  successful  session  of  that  nature  that  the  company 
has  ever  held.  Electric-vehicle  dealers  from  every  section 
of  the  country  attended.  The  most  marked  characteristic 
of  the  entire  convention  was  the  spirit  of  broad  recogni- 
tion for  the  dealer  which  has  been  developed  in  the  Baker 
Company  through  the  past  year.  Every  session  was  a 
dealer  session.  Dealers  were  made  to  fee!  from  .he  start 
that  it  was  their  convention,  and  as  they  were  on  the  hring 
line  it  was  their  suggestions  that  were  wanted.  This  one 
factor  is  held  responsible  for  the  unusual  success  of  the 
undertaking,  as  the  dealers  contributed  and  took  away  with 
lliem  more  real  good  sales  material  than  in  any  previous  in- 
stance, .^mong  the  Baker  cars  exhibited  were  the  electric 
coupe  and  the  double-drive  worm-gear  brougham,  and  great 
interest  centered  around  these  two  new  models.  Every 
dealer  had  an  opportunity  to  examine  the  cars  carefully 
and  question  the  Baker  engineers  on  any  point  of  construc- 
tion. The  result  was  an  enthusiasm  for  the  new  cars  that 
promises  great  sales  activity  throughout  the  Baker  organi- 
zation for  the  coming  year.  In  his  report  to  the  convention. 
George  H.  Kelly,  secretary  of  the  company,  stated  that  busi- 
ness for  the  past  year  had  increased  25  per  cent  in  pleasure 
car  sales  and  130  per  cent  in  truck  sales.  In  connection 
with  the  designing  of  1914  models  of  pleasure  cars  the 
Baker  company  is  planning  a  decided  innovation.  The 
services  of  the  French  designer  of  women's  apparel,  M.  Paul 
Poiret.  have  been  engaged  for  the  design  of  the  interior 
furnishings  of  their  cars,  and  it  is  expected  that  some  of  the 
cars  produced  under  this  novel  sj'Stem  will  be  exhibited  at 
the  big  automobile  shows  early  in  1914. 


NEW  YORK  METAL  MARKET  PRICES 


Selling  Prices 
+;       s      d 

London,    .uandard.    spot* 65       0       0 

Prime     Lake 15.00      to  15.25 

Electrolytic    14.62'/5  to  14.87!^ 

Casting     14.50      to  14.62V4 

Copper    wire   base 16.00  

Lead    4.35 

Nickel    40.00      to  45.00 

Sheet  zinc,   f.o.b.   smelter 7.50 

Speller,    spot 5.30      to    5.35 

Tin.  spot 39.25      to  39.65 

.Muminum: 

Prompt  delivery 19  00      to  19.25 

Future   1R.75      to  19.25 


Selling  Prices 
£  s  d 
65       15       0 

15.00  

14.50      to  14.75 

14.37!/5       

16.00  

4.10 

40.00      to  45.00 

7.50 

5.15      to    5.20 

38.50      to  39.00 


•OLD  METALS 


Heavy  copper  : 
Brass,  heavy . 
Krass.  light.. 
Lead,  heavy. 
Zinc.      scr.np. 


Total   tons   lu    Dec.    2 

•From  daily  transactions 


14.00 
9.00 
8.25 
4.20 
4.37!4 


7.75 
4.20 

4.37  ■/• 


COPPER   EXPORTS 

the   New   Vork   Metal   Exc'iange. 


Corporate  and  F'inancial 

Initial  Dividend  of  the  Electrical  Properties  Corporation. 

— .\n  initial  (luancrly  dividend  ni  \'/j  per  cent  ha>  lucn  de- 
clared on  the  $4,000,000  preferred  stock  of  the  Electrical 
Properties  Corporation,  payable  on  Dec.  10.  The  accrued 
dividends  on  the  stock  of  the  Electrical  Properties  Com- 
|iany  were  adjusted  when  the  corporation  succeeded  it  on 
Sept.    r.    [IV13, 

Generating  Equipment  Installed  by  Oklahoma  Utilities. — 
From  Tulsa,  Okla.,  we  have  received  word  that  additional 
generating  equipment  is  being  provided  for  two  of  the  local 
utility  interests.  At  the  Tulsa  station  of  the  Public  Service 
Company  of  Oklahoma  there  are  being  installed  new  boilers 
and  a  looo-kva  Curtis  General  Electric  turbo-alternator. 
The  Sand  Springs  Railroad  Company  is  installing  a  num- 
ber  of   250-kva   gas-engine-driven    generating   units. 

New  Hampshire  Utility  Purchased. — The  stockholders  of 
the  Manchester  (N.  H.)  Traction.  Light  &  Power  Company 
liave  voted  in  favor  of  the  purchase  of  the  S^kxj.ooo  capital 
stock  of  the  Nashua  Light.  Heat  &  Power  Company.  The 
former  concern  already  controls  the  Manchester  Street 
Railway,  the  Manchester  &  Derry  Street  Railway  and  the 
Manchester  &  Nashua  Street  Railway,  and  has  absorbed 
since  its  formation  a  number  of  electrical  utilities  in  that 
neighborhood. 

Electric  Merger  in  Missouri. — The  Missouri  Public  Service 
Commission  has  granted  the  application  of  the  JeflFerson 
City  Light,  Heat  &  Power  Company  for  permission  to  pur- 
chase the  Jefferson  City  Bridge  &  Transit  Company.  The 
purchasing  company  will  be  permitted  to  issue  $1,000,000  in 
bonds  for  improvements  and  extensions  of  the  system.  This 
is  the  first  Missouri  property  outside  of  St.  Louis  acquired 
by  the  McKinley  interests.  \\'hich  have  large  public  utility 
holdings  in   Illinois. 

Stock  Increase  for  Massachusetts  Utility. — The  Worcester 
Electric  Light  Company,  which  serves  the  towns  of  Worces- 
ter and  Leicester,  Mass..  has  made  application  to  the  Gas 
&  Electric  Light  Commissioners  of  that  State  for  permis- 
sion to  issue  $200,000  additional  stock.  The  present  au- 
thorized and  outstanding  stock  amounts  to  $1,000,000  and 
was  increased  from  $800,000  in  1911.  The  increase  asked 
for  is  $200,000.  which  is  to  be  sold  for  the  purpose  of  retiring 
floating   debt    and    for   improvements. 

Georgia  Utility  Completing  Generating  Station. — Work  on 
the  Tallulah  I- alls  hydroelectric  development  of  the  Georgia 
Railway  &  Power  Company  is  practically  completed  and  its 
full  capacity  is  available  for  the  company's  use.  The  big 
dam  under  construction  at  Mathis,  5  miles  above  the  falls, 
is  expected  to  be  finished  by  March,  1914.  The  Tallulah 
Falls  development  was  started  before  the  formation  of  the 
present  company  and  has  been  about  three  years  in  build- 
ing. It  has  been  paid  for  by  the  sale  of  $8,315,000  of  the 
bonds  of  the  Georgia  Power  Company,  under  which  concern 
work  on  it  was  started. 

United  Gas  &  Electric  Company  Increases  Its  Board.— 
The  board  of  directors  of  the  L'nited  Gas  &  Electric  Com- 
pany will  be  increased  shortly  from  fifteen  to  twenty-five. 
The  new  directors  will  be  G.  W.  Bacon.  J.  Q.  Gannon, 
W.  P.  G.  Harding,  A.  H.  Wiggin  A.  J.  Hemphill,  F.  M. 
Kirby,  F.  A.  Sayles,  R.  L.  Williams.  F.  V  Hayne  and  S.  Z. 
Mitchell.  On  Dec.  17  there  will  be  a  meeting  of  the  stock- 
holders of  the  company,  in  Hartford.  Conn.,  when  this  plan 
will  be  brought  up  for  approval.  The  acquisition  of  the 
properties  of  the  .American  Cities  Company  recently  is  1 
stated  as  the  reason  for  this  increase  in  the  membership  of 
the  board. 

Southwestern  Power  &  Light  Company  Growing. — i" 
the  twelve  months  ended  Oct.  31  the  gross  earnings  of  t! 
Southwestern  Power  &  Light  Company  subsidiaric- 
amounted  to  $2,186,287  and  the  net  earnings  were  $085,503. 
The  Texas  Power  &  Light  Company,  which  is  the  principal 
one  of  these  subsidiary  concerns,  is  making  many  improve- 
ments in  its  properties  at  the  present  time.  It  has  under 
construction  now.  at  Waco.  Tex.,  a  new  generating  station 
and  is  building  transmission  lines  between  its  various  prop- 
erties. The  territory  served  by  this  company  is  growing 
rapidly  and  this  growth  is  reflected  in  the  increase  in  demand 
for  electric  energy. 
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Louisville  Gas  &  Electric  Company's  Initial  Dividend. — 

An  initial  quarterly  dividend,  payalile  Dec.  15,  has  been 
declared  on  the  $10,787,800  of  6  per  cent  cumulative  pre- 
ferred stock  of  the  Louisville  Gas  &  Electric  Company. 
The  full  quarterly  rate  of  I'i  per  cent  is  to  be  paid.  It  is 
planned  to  install  two  50oo-k\v  generating  units  in  one  of 
the  gas  plants  recently  acquired  from  the  Louisville  Heat- 
ing Company,  and  the  expjenditure  of  over  $400,000  for 
this  purpose  has  been  approved  by  the  directors.  The  for- 
mer company  expects  to  furnish  a  portion  of  the  energy 
for  operating  the  Louisville  &  Southern  Indiana  Traction 
Company's  lines  between  Louisville,  JefTersonville  and  New 
.Alhany. 

Malvern  Light  &  Power  Company  Purchased. — The  Mal- 
vern Light  &  Power  Company,  wliich  supplies  electric 
light  and  power,  steam  heat  and  ice  to  the  towns  of  Mal- 
vern and  Tabor.  la.,  and  to  other  small  adjacent  com- 
munities, has  been  purchased  by  the  Continental  Gas 
&  Electric  Corporation,  of  Cleveland,  Ohio.  The  latter 
comiJany  has  also  acquired  recently  the  small  light  and 
power  plant  at  McCool  Junction.  Neb.,  and  through  the 
above  properties,  in  addition  to  those  held  in  Beatrice 
and  York,  Neb.,  and  elsewhere,  the  last-named  company 
serves  in  all  about  forty-five  communities.  The  Conti- 
nental Gas  &  Electric  Company's  capitalization  consists  of 
$1,250,000  common  and  $300,000  of  6  per  cent  preferred 
stock  and   it  has  outstanding  $715,000  in  5  per  cent  bonds. 

Columbus  Reorganization  Plan  Approved. — The  commit- 
tee having  in  charge  the  reorganization  of  the  street  railway 
and  electric  light  properties  of  Columbus,  Ohio,  at  a  meet- 
ing held  on  Nov.  26,  1913,  declared  the  plan  operative,  as 
modified  by  the  circular  letter  sent  out  on  Nov.  10.  Meet- 
ings of  the  stockholders  of  the  various  companies  concerned 
have  been  called  and,  as  a  suffii-ient  number  of  shares  of 
stock  have  been  deposited  with  the  committee  to  carry  out 
the  plan,  it  only  remains  for  the  legal  formalities  to  be  com- 
plied with  to  bring  about  this  reorganization,  which  has 
been  under  consideration  for  some  months  past.  The  plan 
as  modified  contemplates  the  union  of  the  Columbus  Rail- 
way Company  and  the  Columbus  Edison  Company  prop- 
erties with  the  Columbus  Railway,  Power  &  Light  Com- 
pany property.  The  Columbus  Light,  Heat  &  Power  Com- 
pany property  will  be  controlled  under  the  lease  to  the 
Columbus  Railway  &  Light  Company,  as  it  has  been  for 
sonic  years  past.  Modification  of  the  plan  will  cause  some 
change  in  the  arrangement  by  which  the  Columbus  Railway 
&  Light  Company  stockholders  were  to  receive  stock  in  the 
new  company,  on  the  dissolution  of  the  former  company, 
but  the  committee  is  working  out  a  plan  which,  it  is  be- 
lieved, will  be  satisfactory  to  these  stockholders.  The  re- 
organization is  expected  to  become  effective  about  March 
r,  igi4,  after  the  regular  annual  meetings  of  the  companies 
affected. 

Special  Meeting  of  the  Federal  Traction  &  Light  Com- 
pany.— On  Dec.  12  there  will  be  held  in  New  York  City  a 
special  meeting  of  the  stockholders  of  the  Federal  Traction 
&  Light  Company  to  vote  on  the  following  proposals:  The 
;xecution  of  a  trust  agreement  with  the  Columbia  Knicker- 
)Ocker  Trust  Company  as  trustee,  dated  Dec.  i,  under 
vhich  may  be  issued  ten-year  gold  notes  not  to  exceed  an 
ggregate  of  $10,000,000,  payable  Dec.  i.  1923,  bearing  such 
nterest  not  exceeding  7  per  cent,  and  redeemable  on  thirty 
ays'  notice  at  such  amount  not  exceeding  105  as  may  be 
;ixed  upon   by  the   directors   from   time   to   time  and   desig- 

I fated  on  such  notes  when  issued:  the  offering  to  the 
l^ockholders,  for  subscription  at  par  and  interest,  of  $750.- 
i;o  of  such  notes,  bearing  interest  at  the  rate  of  7  per  cent 
ier  annum  and  redeemable  at  105  and  interest  up  to  and 
jcluding  June  i,  1921,  and  thereafter  at  par  and  interest: 
t'e  execution  of  an  agreement  with  a  syndicate  for  the  sale 
■;\  it,  at  par  and  interest,  of  all  of  such  $750,000  note  issue 
'^l  shall  not  be  subscribed  and  paid  for  by  the  stockholders, 
aid  for  the  compensation  of  this  syndicate  for  the  above 
•irvice:  the  issuing  with  the  $750,000  notes  of  option  war- 
«hts  for  common  stock  of  equal  par  value,  entitling  the 
«lders  to  obtain  such  stock  at  par  at  any  time  prior  to 
Bic.  I,  1923,  payment  for  such  stock  to  be  made  in  cash  or 
^!'  surrender  of  notes,  issued  under  the  above-mentioned 
I  St  agreement,  which  have  been  outstanding  not  less  than 
'  .  vcars  and  have  not  been  called  for  previous  redemption. 


Business  Notes 

The  Gould  Storage  Battery  Company  has  announced  the 
location  of  its  Detroit  office,  on  and  after  Dec.  i,  as  Boyer 
Building,  88  East  Congress  Street. 

The  Badt  Westburg  Electric  Company,  of  Chicago,  111,, 
has  recently  announced  the  removal  of  its  offices  from  Suite 
1504  to  Suite  832,  Monadnock  Block,  Chicago,  a  change  made 
necessary  by  the  lack  of  room  in  its  old  quarters  for  the 
handling  of  a  steadily  increasing  business, 

G.  M.  Gest,  underground  conduit  engineer,  has  removed 
his  executive  offices  from  277  Broadway,  New  'York  City,  to 
the  Woolworth  Building,  New  York.  The  headquarters  of 
the  New  York  Pole  Company,  an  allied  corporation,  have 
also  been  transferred  to  the  same  address. 

The  Western  Electric  Company  has  just  announced  the 
following  changes  in  its  organization:  A.  E.  Beling,  for- 
merly manager  of  the  'Western  Electric  Company's  Pitts- 
burgh house,  has  been  appointed  manager  at  Cleveland  to 
succeed  H.  .-X.  Speh.  resigned,  and  L.  M.  Dunn  has  been 
appointed  manager  at  Pittsburgh,  succeeding  Mr.  Beling. 
J    L.  Ray  has  been  appointed  sales  manager. 

The  Diamond  Electrical  Supply  Company,  Inc.,  of  I'eoria, 
111.,  is  the  new  name  of  the  Mills  Electric  Company,  which 
has  been  engaged  in  the  electrical  supply  business  in  the 
Middle  West  for  about  eight  years.  The  change  in  name 
was  made  to  secure  a  distinctive  and  exclusive  company 
name,  and  it  has  not  accompanied  any  change  in  the  man- 
agement of  the  concern.  H.  M.  Butler  is  president  of  the 
company;  J.  G.  Butler  its  secretary  and  treasurer,  and  its 
sales  manager  is  T.  W.  Endsley. 

The  H.  W.  Johns-Manville  Company,  of  New  York  City, 
is  providing  increased  accommodations  for  several  of  its 
branch  offices  at  the  present  tiine.  The  Toronto  branch  of 
the  Canadian  affiliated  company  has  been  removed  to  19 
Front  Street  East.  The  Columbus  (Ohio)  branch  is  now 
located  at  45  West  Long  Street.  The  Toledo  office  and 
warehouse  have  just  been  moved  to  213  Water  Street  and 
the  Cleveland  branch  has  recently  closed  a  long-term  lease 
of  a  large  warehouse  on  Front  Street.  Other  Ohio  offices, 
run  in  connection  with  the  main  office  at  Cleveland,  are 
those  at  717  National  Second  Bank  Building,  Akron;  259 
Fourth  Street  .Arcade,  Dayton,  and  502  Stambaugh  Building, 
Youngstown. 


New  Industrial  Companies 

The  Atlas  Electric  Sign  Company,  of  Clucago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $2,400  to  manu- 
facture and  sell  electrical  signs.  The  incorporators  are 
.Alonzo  W.   Losee.   Vernon  C.  Thompson  and  .\da   Husum. 

The  Roland  Gas-Electric  'Vehicle  Corporation,  of  New 
York,  N.  Y.,  has  been  incorporated  by  1'.  K.  Dexter,  K.  R. 
Conklin  and  S.  L.  Conklin,  of  New  York.  N.  Y.  The  com- 
pany is  capitalized  at  $200,000  and  proposes  to  do  a  general 
automobile  business. 

The  Hammer-Beach  Electric  Company,  of  Geneva,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  do 
a  general  gas  and  electrical  engineering  business.  The  in- 
corporators are  Arthur  H.  Page,  George  L.  Hammer  and 
Henry  C.  Palmer,  all  of  Geneva. 

The  Trioleum  Power  Company,  of  Providence,  1\.  1.,  has 
been  incorporated  witli  a  capital  stock  of  $10,000  to  develop, 
manufacture  and  sell  fuel  to  be  used  in  generating  power, 
both  motor  and  steam.  The  incorporators  are  Harlow  W. 
Waite.  John  B.  Dcsrosiers  and  Harry  W.  Stiness. 

The  Kleinschmidt  Electric  Company,  of  New  York,  N.  Y.. 
has  been  chartered  with  a  capital  stock  of  $100,000  to  manu- 
facture and  deal  in  electrical  apparatus.  The  incorporators 
are  B.  Kleinschmidt,  W.  Kleinschmidt  and  F.  Kleinschmidt, 
all  of  429  East  Fifty-eighth  Street,  New  York,  N.  Y. 

The  Walker  Engineering  Company  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $100,000.  The  company  proposes  to  do  a 
mechanical  engineering  and  machinists'  business.  The  in- 
corporators are  H.  Walker,  G.  H.  Walker,  of  Wilmington, 
Del.,  and   I".  F.  Slocomb.  of  Philadelphia. 
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Trade  Publications 

Conduit  Boxes. — A  loldcr  issued  by  the  Chicago  Fust- 
Manufacturing  Company  describes  its  new  extension  ring 
outlet  boxes. 

Flashers. — The  Federal  Sign  System  (Electric)  in  Bulle- 
tin No.  183  illustrates  and  describes  its  flashers.  Bulletin 
No.  186  deals  with  prismatic  signs. 

Copper-Clad  Wire. — The  Duplex  Metals  Company,  Ches- 
ter, Pa.,  is  mailing  a  leaflet  containing  a  fac-simile  letter 
from  a  steamship  line  referring  to  the  dependability  of 
copper-clad  wire  under  exacting  conditions.  The  leaflet 
is  humorously  illustrated. 

Electric  Heating  Pad. — The  H.  VV.  Johns-Manville  Com- 
pany, New  York,  has  issued  a  leaflet  descriptive  of  its  J-M 
electrotherm,  a  light,  flexible  pad  composed  of  wires  in- 
sulated and  protected  with  asbestos,  used  in  place  of  the 
familiar  hot-water  bottle. 

Steam-Plant  Economies. — Engineering  Leaflet  No.  15  of 
the  Harrison  Safety  Boiler  Works  is  entitled  "Steam-Plant 
Economics  Due  to  the  Use  of  Hot  Soft  Water  in  the 
Boilers."  It  discusses  the  results  .obtained  in  treating  the 
water  when  hot  rather  than  when  cold. 

Single  and  Polyphase  Motors. — Twin  booklets  recently 
issued  by  the  Wagner  Electric  Manufacturing  Company,  of 
St.  Louis,  Mo.,  tell  a  lot  about  the  latest  products  of  that 
company  in  the  line  of  single-phase  and  polyphase  motors. 
The  characteristics  of  these  motors  and  their  field  of  appli- 
cation are  explained  at  length. 

Insulators. — The  Brookfield  Glass  Company,  2  Rector 
Street,  New  York,  in  a  twenty-four-page  booklet  gives  data 
on  its  insulators.  Forty-five  types  are  diagrammatically 
shown,  accompanied  with  a  brief  mention  of  the  weight, 
diameter  of  groove,  number  per  barrel,  approximate  weight 
per  1000  and  code  word  of  each  type. 

Motor  Applications. — "Motor-Driven  Refrigerating  and 
Ice-Making  Machinery"  is  the  title  of  a  publication  by  the 
Westingliouse  Electric  is:  Manufacturing  Company  in  which 
is  given  some  interesting  information  on  this  subject,  includ- 
ing specific  data  on  motor  applications,  together  with  actual 
kilowatt-hours  consumption   for  different   plants. 

Induction  Motors. — Bulletin  No.  160,  recently  issued  by 
the  Crocker-Wheeler  Company,  Ampere,  N.  J.,  refers  to 
induction  motors  for  general  use.  Form  Q,  6o-cycle,  three- 
phase  or  two-phase.  The  bulletin  is  written  for  the  average 
reader  as  well  as  for  the  engineer,  which  will  insure  for  it 
a  wide  reading.  The  pamphlet  is  well  prepared  and  neatly 
printed. 

Storage  Batteries. — Bulletin  No.  in  ot  the  L'nited  States 
Light  &  Heating  Company,  Niagara  Falls,  N.  Y.,  describes 
and  illustrates  storage  batteries  for  ignition  and  electric 
lighting.  Included  in  the  contents  are  useful  data  of 
storage-battery  ratings,  tables  and  formulas,  which  will 
facilitate  the  selection  of  the  proper  size  battery  for  any 
special  service. 

Electric  Stoves  and  Toasters  at  the  Holiday  Season. — 
The  Hughes  Electric  Heating  Company,  211-213  West 
Schiller  Street,  Chicago,  has  issued  a  holiday  sheet  for 
central  stations  and  dealers  in  which  it  says  that  electric 
stoves,  toasters  and  hot-plates  make  admirable  Christmas 
presents.  The  sheet  is  printed  in  the  Christmas  colors 
and   has   a   holiday  appearance. 

Wires  and  Cables. — The  latest  catalog  of  the  National 
India  Rubber  Company,  Bristol.  R.  I.,  represents  an  excel- 
lent example  of  high-grade  trade  literature,  both  as  to  con- 
tents and  make-up.  Within  the  224  pages  of  this  creditable 
volume  are  given  descriptions  of  the  various  kinds  and  sizes 
of  wires  and  cables  manufactured  by  the  company,  in  addi- 
tion to  which  some  valuable  engineering  data  that  will  be 
appreciated  by  all  wire  and  cable  users  are  printed.  The 
illustrations  are  exceptionally  fine,  notably  those  showincr 
various  kinds  of  wires,  cables  and  lamp  cords  printed  in 
the  colors  of  the  finished  product.  Sample  strands  of  silk 
showing  the  many  colors  in  which  lamp  cord  is  now  made 
are  mounted  on  a  card  for  which  there  is  a  conveniently  ar- 
ranged pocket  on  the  inside  back  cover  of  the  catalog. 
There  is  also  an  excellent  index.  The  entire  character  of 
this  catalog  will  insure  for  it  careful  preservation. 


Personal  Mention 

Mr.  A.  C.  Moser  has  succeeded  Mr.  J.  P.  Mitchell  as 
superintendent  of  the  Bucyrus  (Ohio)  Light  &  Power  Com- 
pany. 

Mr.  William  J.  Barker,  lor  thirty  years  connected  with 
the  electric  and  gas  industry  of  Denver,  has  been  elected 
vice-president  and  general  manager  of  the  Denver  Gas  & 
Electric  Light  Company. 

Mr.  Frank  W.  Frueauff,  for  several  years  vice-president 
of  the  Denver  (Col.)  Gas  &  Electric  I-ight  Company  and 
its  predecessor,  the  Denver  Gas  &  Electric  Company,  has 
been  elected  president,  vice  Mr.  Henry  L.  DohcVty,  who 
assumes  the  newly   created  office  of  chairman  of  the  board. 

Mr.  John  W.  Cooke,  New  England  engineer  for  the  Elec- 
tric Storage  Battery  Company,  delivered  a  lecture  on  Nov. 
20  to  the  students  of  the  department  of  industrial  electricity 
at  Franklin  Union,  Boston,  .Mass.  .\lr.  Cooke  showed  by 
several  experiments  the  fundamental  principles  of  the  lead 
cell  and  illustrated  its  manufacture,  installation  and  uses  by 
well-ciiosen  lantern  slides. 

Mr.  Leroy  J.  Hannah  has  resigned  the  position  of  super- 
intendent of  the  new-business  division  of  the  Louisville 
(Ky.j  (Jas  &  Electric  Company  to  engage  in  other  work. 
Mr.  Hannah  was  formerly  in  charge  of  the  new-business 
section  of  the  Kentucky  Electric  Company,  and  when  that 
company  was  absorbed  in  the  existing  united  enterprise  of 
the  Louisville  Gas  &  Electric  Company  he  was  appointed 
to  the  place  now   relinquished  b)-  him. 

Mr.  Jesse  Scribner,  of  Chicago,  district  manager  of  the 
lighting  department  of  the  General  Electric  Company,  has 
been  bereaved  by  the  death  of  his  wife.  Mrs.  Scribner  died 
on  Nov.  24  in  the  German  Hospital  and  the  funeral  took 
place  from  the  family  residence  in  Wilmette,  111.,  the  next 
day.  Mr.  Scribner  has  been  connected  with  the  Chicago 
office  of  the  General  Electric  Company  and  its  predecessor, 
the  Thomson-Houston  Electric  Company,  since  1889.  Few 
electrical  men  in  Chicago  are  better  known  and  better  liked 
than  he.  Mrs.  Scribner  also  was  well  known  to  the  wives 
of  many  of  the  electrical  men  in  the  Chicago  district. 

Mr.  Albert  H.  Stanley,  formerly  general  manager  Public 
Service  Railway,  Newark.  N.  J.,  and  now  managing  direc- 
tor London  Underground  Railway  and  other  traction  and 
omnibus  interests  in  London,  is  visiting  the  United  States 
in  company  with  the  following  officers  of  the  Midland 
Railway:  Sir  Guy  Granet,  general  manager;  Mr.  F.  Tatlow, 
assistant  general  manager,  and  Messrs.  J.  Sayers  and  J. 
Dalziel.  electrical  engineers.  The  party  has  planned  to 
make  an  extensive  tour  of  the  United  States  for  the  pur- 
pose of  studying  all  important  steam  railroad  electrification 
and  other  operating  practices  preliminary  to  the  proposed 
electrification  of  the  Midland  Railway  in  London  and 
vicinity.  The  party  is  making  its  headquarters  at  the  Ritz- 
Carlton  Hotel.  New  York,  and  expects  to  be  here  until  the 
new  year. 

Mr.  T.  C.  Martin,  secretary  of  the  National  Electric  Light 
.■\ssociation.  has  just  returned  from  England  and  the  Con- 
linent.  after  a  vacation  of  some  six  weeks,  part  of  which 
was  devoted  to  looking  into  central-station  conditions,  par- 
ticularly with  regard  to  the  methods  in  vogue  for  securing 
a  larger  utilization  of  electrical  service.  .A  great  deal  of  in- 
terest was  shown  everywhere  in  the  work  of  the  associa- 
tion, which  has  recently  created  a  foreign  membership  and 
now  has  members  in  all  parts  of  the  world.  Before  leaving 
London  Mr.  .Martin  met  at  luncheon  a  number  of  the  lead- 
ing central-station  managers  operating  in  that  city  and 
spent  some  hours  with  them  in  an  interchange  of  views  and 
data.  He  expresses  himself  as  impressed  with  the  general 
prosperity  of  the  industry  abroad,  often  under  conditions 
that  companies  here  would  find  burdensome  or  intolerable. 
Mr.  Hugh  H.  Harrison,  of  New  York  City,  has  been 
elected  president  of  the  Merchants'  Heat  &  Light  Company 
of  Indianapolis.  Ind.  Mr.  Harrison  is  well  known  finan- 
cially, being  vice-president  of  the  Ann  Arbor  Railroad,  n 
director  of  the  Empire  Trust  Company  of  New  York  anl 
director  of  the  Colorado  Power  Company,  one  of  the  lartz' 
corporations  of  its  kind  in  the  West.  He  is  also  largely  ' 
terested   in  a  number  of  other  enterprises  and  has  for  the  ■ 
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last  fourteen  years  been  engaged  in  organizing  and  financ- 
ing companies  of  this  character.  He  is  interested  in  street 
railway  companies  in  New  Jersey,  and  it  was  largely 
through  his  efforts  that  the  Imperial  Electric  Light  Com- 
pany of  St.  Louis,  the  Scranton  Electric  Light  Company  of 
New  Jersey  and  the  Lackawanna  Electric  Light  Company 
and  the  Baltimore  Electric  Light  Company  were  organized 
and  financed. 

Mr.  J.  E.  Latta,  for  two  years  an  associate  editor  on  the 
Electrical  Reiicw  and  Western  Electrician,  has  severed  his 
connection  with  that  publication  and  joined  the  staff  of  the 
Underwriters'  Laboratories  as  special  agent.  Mr.  Latta  is 
a  graduate  of  the  University  of  North  Carolina  and  of  the 
Graduate  School  of  Harvard  University.  At  both  these  in- 
stitutions he  specialized  in  mathematics,  physics  and  elec- 
trical engineering.  He  studied  engineering  for  a  time  at  the 
Polytechnic  Institute  of  Brooklyn,  at  Stevens  Institute  of 
Technology  and  in  the  shops  of  the  Westinghouse  Electric 
&  Manufacturing  Company  and  of  the  Hoover-Owens- 
Rentschler  Company,  at  Hamilton,  Ohio.  In  1902  he  was 
elected  general  manager  of  the  Durham  (N.  C.)  Traction 
Company,  but  declined  the  position  in  order  to  become 
associate  professor  of  physics  in  the  University  of  North 
Carolina.  Mr.  Latta  was  acting  head  of  the  department 
of  physics  and  applied  electricity  for  a  year  and  a  half, 
at  the  end  of  which  period  he  was  appointed  professor  of 
electrical  engineering.  He  served  in  that  capacity  until 
1909.  when  he  left  the  university  to  enter  the  employ  of 
the  General  Electric  Company  at  Harrison,  N.  J.,  where 
for  seven  months  he  had  charge  of  the  course  in  applied 
electricity  and  illuminating  engineering  given  to  employees 
of  the  company.  Leaving  that  position,  he  was  en- 
gaged in  electric  power  plant  construction  and  operation 
in  the  Southwest,  until  the  summer  of  191 1.  when  he 
became  technical  editor  of  Electrocraft,  then  published  in 
Detroit,  Mich.  When  that  journal  was  purchased  by  the 
Electrical  Review  and  H'estcrn  Electrician  he  accepted  a 
place  on  the  editorial  staff  of  the  latter  publication.  Here 
his  attention  has  been  confined  largely  to  the  sections  of 
this  publication  devoted  to  electrical  contracting  and  elec- 
trical inspection.  Mr.  Latta  assumed  his  new  duties  Dec.  I 
and  will  make  Chicago  his  headquarters. 


Obituary 


Alfred  H.  Pease,  president  of  the  Hart  &  Hegeman  Manu- 
facturing Company.  Hartford,  Conn.,  died  suddenly  on  Nov. 
27.     As  was  his  custom  for  many  years,  Mr.  Pease  ate  his 
Thanksgiving   dinner   with   his 
family     and     relatives     at     the 
Hartford   Club.     That   evening 
he  was  seized  with  severe  pains 
and    died    of    heart    failure    in 
twenty     minutes.       Mr.    Pease 
was    born    in    Hartford    forty- 
nine  years  ago.  and  after  grad- 
uation from  the  high  school  in 
1882  he  entered  the  employ  of 
W.     F.     Pclton     &     Company, 
wholesale        dry-goods       mer- 
chants.    He  left  the  dry-goods 
firm    to    enter    the    employ    of 
the    Hart   &   Hegeman    Manu- 
facturing   Company    as    treas- 
urer in   1892  and  within  a  few 
years    was    made   president    of 
the     company.       During     his 
'lency  a  large  factory  of  the  company  on  Capital  Ave- 
.'.  ith  its  improved  grounds  was  built  and  an  extensive 
lucrative  business  secured.    Mr.  Pease  was  one  of  Hart- 
-  best  known  business  men,  and  his  sudden  death  was  a 
I    shock  to  a  wide  circle  of  friends,  who  were   deeply 
ttnched   to   him.     He  is   survived  by  his  widow,   two   sons 
nd  two  daughters.     Mr.  Pease  was  a  member  of  the  Elec- 
rical   Manufacturers'    Club,   of  which    he   was   at   one   time 
ice-president,  the  Hartford  Club,  the  Hartford  Golf  Club, 
nd  the  Farmington  County  Club. 

C.  E.  Delafield,  district  manager  of  the  Intermountain  ter- 
tnry  rif  the  Crocker- Wheeler  Company,  died  on  Nov.  .30  in 
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Denver,  Col.  Mr.  Delafield  was  associated  for  a  number  of 
years  with  the  Wagner  Electric  Manufacturing  Company, 
of  St.  Louis,  Mo.,  and  was  later  sales  manager  of  the  Ohio 
Brass  Company  of  Mansfield,  Ohio.  He  entered  the  serv- 
ice of  the  Crocker-Wheeler  Company  on  Sept.  i,  1909,  and 
had  recently  filled  the  position  of  district  manager  of  that 
company's  Intermountain  territory,  with  headquarters  at 
Denver  and  Salt  Lake  Citj-. 

J.  C.  Calisch,  special  agent  of  the  railway  department 
of  the  General  Electric  Company,  died  in  New  York  on 
Nov.  28.  Mr.  Calisch  was  graduated  from  Stevens  Insti- 
tute in  1887  and  served  his  apprenticeship  with  the  Elec- 
tric Storage  Battery  Company  in  Philadelphia.  In  1890 
he  entered  the  New  York  ollice  of  Edison  General  Elec- 
tric Company  and  remained  with  this  company  when  it 
was  merged  with  the  General  Electric  Company  in  1892. 
In  1895  Mr.  Calisch  was  appointed  manager  of  the  Pitts- 
burgh office,  and  in  1899  manager  of  the  Buffalo  office.  In 
1906  he  resigned  to  become  vice-president  and  general 
manager  of  the  BufTalo  &  Lake  Erie  Traction  Company.  In 
1912  he  resigned  from  this  company  to  return  to  the  Gen- 
eral Electric  Company  in  the  capacity  of  special  agent  in  its 
railway  department.  Mr.  Calisch  was  forty-six  years  old. 
Henry  M.  Richards,  chairman  of  the  executive  committee 
of  the  board  of  trustees  of  the  Washington  Water  Power 
Company.  Spokane,  Wash.,  and  vice-president  of  the  Spo- 
_  kane    &    Eastern    Trust    Com- 

pany, who  was  hurt  in  a  run- 
away accident  Nov.  9,  at 
Springdale,  Wash.,  died  at  the 
Springdale  Hospital  on  Nov.  16. 
Henry  M.  Richards  was  born 
March  6,  1849,  i-i  New  York. 
He  was  educated  at  Mount 
Washington  Collegiate  Insti- 
tute at  New  York  City  and  at 
an  early  age  became  a  clerk 
with  John  P.  Moore's  Sons, 
importers  and  manufacturers 
of  firearms,  etc.,  later  a  sales- 
man, and  then  a  member  of 
the  firm.  He  remained  ac- 
tively with  that  firm  from 
1863  to  1886,  when  he  retired 
from  business  in  New  York 
and  removed  to  Warren,  Ohio.  There  he  remained  until 
1893,  when  he  removed  to  Spokane,  Wash.,  where  he,  with 
his  brother,  Mr.  J.  P.  M.  Richards,  organized  the  Spokane 
&  Eastern  Trust  Company.  He  became  its  vice-president, 
and  shortly  afterward  he  also  became  president  of  the 
Washington  Water  Power  Company,  which  position  he  held 
from  1895  until  1910,  when  he  became  chairman  of  the  exec- 
utive committee  of  its  board,  the  position  he  held  at  the 
time  of  his  death.  The  phenomenal  success  of  the  Wash- 
ington Water  Power  Company  is  largely  due  to  the  eflforts 
of  Mr.  Richards.  During  the  troublesome  times  following 
the  panic  of  1893  he  succeeded  in  turning  the  tide  of  adver- 
sity by  interesting  Eastern  capital.  He  became  connected 
with  the  company  first  in  1S94  as  a  trustee.  He  was  elected 
president  shortly  afterward,  and  more  than  any  other  man 
was  individually  responsible  for  the  friendly  reorganization 
of  the  company's  financial  affairs,  whereby  the  investors  in 
the  various  securities  of  the  company  were  saved  from  loss 
and  the  various  sub-companies  of  the  Washington  Water 
Power  Company  were  united  into  a  concrete  whole.  When 
Mr,  Richards  became  president  of  the  company  it  had  a 
capital  of  $1,500,000.  and  its  bonded  indebtedness  was  $1,- 
637,000.  To-day  the  capitalization  is  $15,000,000,  and  a  five- 
million-dollar  increase  was  announced  only  last  week.  The 
bonded  indebtedness  is  now  $5,000,000.  In  1893  the  street- 
railway  system  of  the  company  operated  thirteen  cars;  to- 
day it  oi)erales  120.  It  had  then  about  250  employees,  to-day 
about  1200.  Its  gross  revenues  have  grown  from  $200,000  to 
$3,000,000.  During  Mr.  Richards'  administration  the  greater 
part  of  all  the  power  at  Spokane  has  been  developed,  all 
of  that  at  Post  Falls.  Idaho,  and  Little  Falls.  Wash.,  and  the 
big  work  undertaken  at  Long  Lake,  Wash.  When  he  be- 
came president  the  company  was  not  operating  outside  of 
the  limits  of  the  city  of  Spokane,  while  to-day  its  lines  ex- 
tend nearly  to  the  Montana  line  on  the  east  and  more  than 
mo  miles  to  the  west  and  south  of  Spokane. 
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Construction 

New  England 

CL.\HI;M0,NT.  N.  H— The  Suna|.c<-  l.i.  &  l>wr.  Co.,  of  Sun.i|.ce,  has 
been    gr.inlc(l    a    franchise    to    furnish    electricity    in    Claremont, 

SIIKI-BURN'E.  \  T. — The  Shclburnc  Improvement  Society  has  entered 
into  a  contract  with  the  Hurlington  Trac.  Co.,  of  Burlington,  for  in- 
Stalling  a  lighting  system  in  the  village.  The  contract  provides  for  the 
installation  of  30  street  lamps.  All  the  public  buildings  and  many  of  the 
residences    will   be   lighted   by  electricity. 

VEUCKXNES,  VT.— The  Burlington  Trac.  Co.,  of  Burlington,  has 
acquired  the  property  and  holdings  of  the  Vcrgennes  £1.  Co.  It  is 
understood    that   the   plant   will    be   rebuilt   and    new    equipment   installed. 

nUOCKTON,  M.\SS. — Work  has  just  been  started  on  an  addition 
to  the  East  Bridgewater  plant  of  the  Edison  El.  Ltg.  Co.  of  Brockton. 
New  equipment,  including  a  SOOO-kw  turbine  and  two  600-hp  boilers, 
75-kw  exciter,  pumps,  condenser  and  switching  apparatus,  will  be 
installed.     A.    F.   Nelson   is   manager. 

CAMBRIDGE,  MASS.— The  Cambridge  El.  U.  Co.  expects  to  pur- 
chase within  the  next  30  days  109  ornamental  poles  and  inverted  tung- 
sten lamps  to  be  erected  on  Massachusetts  .\venue.  W.  E.  Holmes  is 
treasurer    and    general    manager. 

SPRINGKIEI.D,  MASS.— Bids  will  be  received  by  the  committee  of 
the  City  Council  on  city  property  until  Dec.  22  for  electrical  work,  com- 
plete, in  the  addition  to  the  Buckhaming  School  in  accordance  with  plans 
and  specifications  prepared  by  B.  Hammett  Seabury,  architect,  21  Besse 
Place.  Springfield. 

\V.\KF.FIE1.D  MASS. — .\t  a  special  election  held  recently  it  was 
voted  to  abandon  the  municipal  electric  plant  for  one  year  and  to 
purchase  electricity  from  the  Reading  municipal  plant  to  operate  the 
local  system,  the  contract  to  take  effect  from  Feb.  1,  1914.  The  town  of 
Wakefield  expects  to  purchase  at  once  12  iron  lamp-posts  for  incandes- 
cent street  lamps.  S.  I.  Coles  is  manager  of  the  municipal  electric-light 
plant. 

HARTFORD,  CONN.— Bids  will  be  received  by  the  Board  of  Con- 
tract and  Supply,  City  Hall,  Hartford,  Conn.,  until  Dec.  16,  for  erecting 
141  double. lamp  posts  and  for  furnishing  all  fixtures  and  lighting  same 
with  either  gas  or  electricity  for  a  term  of  years  ending  June  1,  1919. 
Plans  may  be  seen  and  specifications  may  be  obtained  at  the  office  of 
the  Street  Commissioners,  City  Hall.  Joseph  Buths  is  secretary  of 
Board   of   Contract   and    Supply. 

STAMFORD,  CONN.— The  Stamford  Gas  &  El.  Co.  is  now  in- 
stalling a  250C-kw  Parsons  turbine  and  Wheeler  condenser  and  ex- 
pects to  have  the  same  in  operation  by  the  holidays.  G.  B.  Leland  is 
superintendent. 


Middle  Atlantic 

BALUWINSVILLE,  N.  Y.— The  Oswego  River  Pwr.  Co.,  of  Syracuse, 
has  awarded  the  contract  for  the  construction  of  a  transmission  line  from 
Phoenix  to  Mexico,  a  distance  of  18  miles,  to  the  Seneca  Improvement 
Co.,  of  Baldwinsville.  The  Oswego  River  company  will  furnish  elec- 
tricity to  the  Mexico  EI.  Co.  from  its  Phoenix  station.  The  company 
also  has  franchises  and  has  secured  rights-of-way  for  the  erection  of  a 
transmission  line  to  Cato  and  Meridian;  also  for  distributing  systems  in 
the  above  towns. 

CENTER  VILLAGE,  N.  V.— The  Public  Service  Commission,  Second 
District,  has  granted  the  petition  of  the  .Vfton-Windsor  Lt..  Ht.  & 
Pwr.  Co.  to  acquire  all  franchises,  real  estate  and  other  privileges  per- 
taining to  the  construction  of  a  large  hydroelectric  power  plant  in 
Center  Village  and  the  erection  of  distributing  systems  in  the  villages 
and  towns  of  Afton  and  Windsor  and  through  the  town  of  Colesville. 
The  cost  of  the  plant  is  estimated  at  $100,000.  C.  F.  Wright  and  W.  A. 
Bennett,   of   Susquehanna,    Pa.,   are   interested   in   the    project. 

COEVMANS,  N.  Y.— The  Atlantic  Lt.  &  Pwr.  Co.,  of  Coeymans,  ha. 
recently  purchased  and  is  now  installing  a  225-hp  Diesel  engine,  a  1 75-kw 
Crocker-Wheeler  generator  and  a  General  Electric  switchboard.  J.  N. 
Briggs    is    president. 

GOWANDA,  N.  Y.— The  Keyes  El.  Co.,  of  Gowanda,  has  completed 
the  construction  of  a  new  concrete  dam  to  replace  the  portion  of  its 
dam  damaged  by  the  floods  last  March.  The  new  section  is  about  200 
ft.  long,  16  ft.  thick  at  the  bottom  and  averages  about  16  ft.  in  height. 
This  makes  about  300  linear  ft.  of  solid  concrete  dam,  with  still  150  ft. 
of  timber  construction  which  will  eventually  be  replaced  by  concrete. 
An  item  published  Nov.  1  stated  that  the  State  Conservation  Commissioa 
had  approved  plans  and  specifications  of  the  company  for  the  construc- 
tion of  a  dam  in  Cattaraugus  Creek.     J.  G.  Keyes  is  secretary. 

MIDDLETOWN,  N.  Y.— Within  the  next  few  months  the  Orange 
County  Ltg.  Co.,  of  Middletown,  expects  to  purchase  an  open-feed 
water  heater  and  boiler-feed  pump  for  boilers  of  100-hp  capacity. 
Laurent   Heaton   is  manager. 

NEW  YORK,  N.  Y.— The  contract  for  installing  electric  wiring,  fix- 
tures and  gas  piping  at  the  City  Hospital,  Blackwell's  Island,  has  been 
awarded  to  Lewis  H.  Woods,  2355  Jerome  Avenue,  New  York,  at  $17,893. 

OLEAN,  N.  Y. — The  Board  of  Water  Commissioners  has  entered  into 


a  contract  with  the  Olcan  El.  Lt.  &  Pwr.  Co.  to  furnish  electricity  to 
operate  the  pumping  plant  in  South  Olcan  for  a  period  of  ten  years. 
The  cost  of  installing  the  pump  and  equipment  is  estimated  at  atK>ut 
$4,000. 

RANDOLPH,  N.  Y.— The  Randolph  El.  Lt.  &  Pwr.  Co.  has  recently 
placed  an  order  with  the  Ridgway  Dynamo  &  Engine  Co.,  of  Rtdgway, 
for  an  additional  generating  unit,  consisting  of  a  ISOkva.  three-phase, 
£0-cycle,  2300-volt  generator  and  one  200-hp  high-speed  automatic 
center-crank  engine  (16  in.  by  16  in.).  The  company  is  also  con- 
templating the  purchase  of  a  6-ton  ice  plant  before  the  opening  of 
another  season  and  would  like  to  receive  data  and  prices  on  ma- 
chincry    and   equipment    for   same.      Woodworth    &    Grace    are    proprietors. 

UOCKVILLE  CENTER,  N.  Y.— The  Board  of  Trustees  expects  to 
purchase  within  the  next  year  one  engine,  a  boiler  and  a  generator. 
H.   C.    Major   is  chief  engineer. 

SODUS,  N.  Y.— The  Wayne  Pwr.  Co.,  of  Sodus,  expects  to  erect 
within  the  next  12  months  a  transmission  line  from  Atlanta  to  Naples 
(11.000  volts,  three-phase,  60  cycles);  also  to  purchase  material  for 
a  complete  distribution  system  for  Naples,  including  poles,  wire,  sub- 
station equipment,  street-lamps,  regulator  and  one  tub  transformer  fol 
street-lighting   system,    etc.      G.    R.    Mills,    of    Sodus,    is    president. 

TUPPER  LAKE.  N.  Y.— The  electric  light  committee  expects  to 
purchase  Oct.  1,  1914,  material  for  street-lighting  system,  consisting  of 
tub-transformers,    rectifiers,    lamps,   posts,    etc. 

WESTFIELD,  N.  Y.— Within  the  next  six  months  the  Board  of 
Public  Works  expects  to  purchase  a  car  load  of  poles  for  the  munic- 
ipal electric-light  system;  also  within  the  next  18  months  it  expects 
to  purchase  a  200-kva,  three-phase,  60-cycle.  2300-voli  turho-gencrator 
set  or  purchase  energy  generated  at  Niagara  Falls.  Harry  Mettendorff 
is    superintendent. 

GROVE  CITY,  P.A. — New  equipment  has  recently  been  purchased  for 
the  municipal  electric-light  plant,  including  one  165-hp  twin<ylinder 
Bessemer  gas  engine  and  one  100-kw,  three-phase,  60-cycle,  2300-volt  West- 
ern Electric  generator  and  standard  switchboard  panel  for  control  o."  above 
equipment.     Paul   J.    Hays   is   superintendent. 

LEWISTOWN.  P.\.— The  Borough  Council  has  granted  the  Raystown 
Li.  &  Pwr.  Co..  of  Huntingdon,  a  75-year  franchise  to  erect  and  main- 
lain  transmission  lines  in  Lcwistown. 

ST.XTE  COLLEGE,  PA.— Proposals  will  be  received  until  Dec.  9  for 
the  construction  of  a  stock  pavilion  at  State  College,  Pa.,  including  heat- 
ing, plumbing  and  electrical  work.  Plans  and  specifications  may  be  seen 
at  the  offices  of  Edwin  E.  Sparks,  president  State  College;  Mitchell  & 
.■\lter.  Park  Building,  Pittsburgh;  State  superintendent  of  grounds  and 
buildings,  Capitol.  Harrisburg,  and  Day  &  Klauder,  architects,  925  Chest- 
nut   Street,  Philadelphia. 

IRVINGTON.  N.   J.— Bids  will  be  received  by  the   Board  o     Education, 
corner  of  West  Clinton  and  Linden  .'\venues.  Irvington.  until  Dec.   II.  for 
furnishing    material    and    constructing    a    ten-room    school    building    to    be 
located  on   the  corner  of  Halstead  .\venue  and   -Vesbit  Terrace.   Irvington, 
in    accordance    with    plans    and    specifications,    which    may    be    seen    at    the 
ollice  of  Joseph   B.   Allen,  architect,   11    Sanford   .-Xvenue,   Irvington.      Sepa- 
rate bids  must  be  submitted  for  the  following  work:     Iron  and  steel  work. 
masonry    work,   carpenter    work,   plumbing   and    gas.fitting,   electrical    work,   i 
vacuum-cleaning  system  and  heating  and  ventilating.     Bids  will  he  received    : 
for  a   reinforced-concrete  building  as  well  as  for  a  brick  building.      The  . 
cost  of   the  building  is  estimated  at  about  $76,000.      Edward   R.    Folsom  is   < 
chairman  of  new  building  committee.  ^ 

PARKERSBURG,  W.  VA.— Arrangements  are  being  made  by  the  Par-    ' 
kersburg.    Marietta   &    Interurban    Ry.    Co.,   of   Parkcrsburg,    for    the   in-   i 
stallation    of  an   ornamental   street-lighting  system,   material   for   which   has 
been    purchased.      The    plans    provide    for    the    erection    of    105    cast-iron    : 
standards,   manufactured   by   the   Morris   Iron   Co.,   each   carrying   four  60- 
watt    lamps    and    one    100-watt    lamp,    to    be    maintained    by    underground 
wires,   Orangeburg  fiber   conduit  being  used.      The  company    will    do  the  - 
work.     The  cost  of  the  system  is  estimated  at  $8,500.     C.  C.  Gallaher  is  , 
chief  engineer. 

ELKTON,     \  A.— The    Town    Council    is    asking    for    bids    for    equi»-  jl 
ment    for   an   electric-light   and   power   plant.  . 

FREDERICKSBURG.    VA.— Within   the   next   two   months   the    Rappi-  ' 
bannock  El.    Lt.   &   Pwr.   Co.,  of   Fredericksburg,  expects  to  erect    1  mile  ' 
of     two-phase     four-wire     transmission     line.        The     company     has     been 
awarded    a    contract    for    lighting    one    of    the    prominent     driveways    in  ■. 
Fredericksburg.      E.    C.    E.    Ficklen    is    secretary    and    treasurer. 

W.\SHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yardi 
and  Docks.  Navy  Department.  Washington,  D.  C.  until  Dec.  9  for  fur- 
nishing at  the  various  navy  yards  and  naval  stations  the  following  sup- 
plies: Port  Royal,  S.  C,  Schedule  6071—25  street-lamp  brackets.  Brook-  < 
lyn,  N.  Y.,  Schedule  6077 — 24  poruble.  electric  safety  lanterns,  36 
carbon  packing  rings;  Schedule  6076 — one  electrically  driven  engraving 
machine.  Bids  will  also  be  received  at  the  same  place  until  Dec.  30  x» 
follows:  Puget  Sound,  Wash.,  Schedule  6071 — miscellaneous  elect- 
furnaces,    etc.;    Schedule    6082 — two    pipe-bending    machines. 

W.SSHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  ch 
signal  officer.  War  Department.  Washington.  D.  C,  until  Dec.  13  for  i 
nishing  the  following  supplies  under  Proposal  No.  685:  (1)  For  30. ( 
ft.  36-circ.  mil,  pothead  wire,  as  per  Specification  340-B;  (2)  4000  ' 
40-circ.  mil,  rubber-covered  fixture  wire;   (3)  75,000  ft.  40.circ.  mil.  ins 
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twisted-pair  wire,  as  per  Specification  340IJ;  (4)  10,000  ft.  64-circ.  mil, 
rubber-covered  arid  braided  single  wire,  as  per  Specification  474-B:  (5) 
10,000  ft.  one-pair,  rubber-insulated,  leaf-sheathed,  galvanized  flexible- 
steel  armored  cable  (type  251),  Greenfield  type,  Sprague  Electric  make, 
or  equal,  in  accordance  with  Specification  546-C:  (6)  1000  ft.  81-circ. 
mil,  rubber-covered  and  braided  copper  wire,  as  per  Specification  474-B: 
(7)  1000  ft.  high-tension  wire  as  per  Specification  416-E.  Major  W.  L. 
Clarke  i->  disbursing  officer. 


North  Central 

ALBION.  MICH.— The  City  Council  has  decided  in  favor  of  the  single- 
post  street-lighting  system,  but  has  postponed  final  action  on  awarding 
contract,   awaiting   further   estimates    of   cost. 

BIG  RAPIDS,  MICH. — The  contract  for  the  construction  of  the  power 
house.  25  ft.  by  69  ft.,  one  story  high,  at  the  dam  has  been  awarded  lo 
A.  J.   White  and   Roy   S.   Buck. 

VASSAR.  MICH. — The  Electric  Light  Commission  expects  to  purchase 
within  the  next  12  months  electrical  appliances  and  supplies,  including 
heating  and  cooking  apparatus,  vacuum  cleaners,  washing  machines,  wir- 
ing supplies,  etc.     \\".  A.   Peck  is  superintendent. 

CAMBRIDGE.  OHIO.— The  car  lines  and  electric  plants  in  Cambridge 
and  Cuernsey  County  of  the  Midland  Pwr.  &  Trac.  Co.,  of  Cambridge, 
will  be  taken  over  by  the  Ohio  Service  Co.  as  soon  as  the  State  Utilities 
Coommisson  gives  its  consent.  The  purchase  price  is  said  to  be  $900,000. 
E.  F.   Pomerene  is  president  of  the   Ohio   Service  Co. 

CANTOX.  OHIO.— Electrical  apparatus,  it  is  reported,  will  be  installed 
to  double   the  motive   power  of   the   Knight  Tire  &   Rubber  Co. 

CEDARVILLE,  OHIO.— The  Cedar  Lt.  &  Pwr.  Co.  expects  to  pur 
chase  some  arc  lamps  for  street-lighting  within  the  next  12  months. 
0.    L.    Smith    is    secretary. 

CINCINNATI,  OHIO.— Bids  will  be  received  at  the  office  of  the  clerk 
of  the  Board  of  Education.  City  Hall,  Cincinnati,  until  Dec.  29  for  fur- 
nishing all  material  and  labor,  including  carpenter  work,  structural -iron 
work,  plumbing,  painting,  glazing,  brickwork,  concrete  and  cementing  and 
electric  work,  to  complete  certain  remodeling  at  Woodward  High  School, 
located  at  Sycamore  and  Woodward  Streets,  in  accordance  with  plans 
and  specifications  on  file  in  the  office  of  C.  W.  Handman,  business  man- 
ager. 511  West  Court  Street,  Cincinnati.  Bidders  may  submit  proposals 
for  any  or  all  the  above  items. 

CLEVELAND.  OHIO.— Plans  are  being  considered  by  Mayor  Baker 
and  his  cabinet  for  the  immediate  completion  of  the  $2,000,000  municipal 
electric-lighting  plant,  .\bout  $300,000  will  be  required  to  complete  the 
plant. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  W.  li. 
Kirby.  secretary  to  the  director  of  public  service.  Room  204,  City  Hall, 
Cleveland,  Ohio,  until  Dec.  10  for  furnishing,  lighting,  extinguishing, 
repairing,  maintaining  and  furnishing  electricity  for  electric  lamps  in 
the  city  of  Cleveland  for  the  year  beginning  Jan.  1,  1914.  W.  J. 
Springborn    is    director    of   public    service. 

DENNISON,  OHIO.— The  County  El.  Co.,  of  Dennison,  expects  to 
purchase  within  the  next  two  weeks  45  60-cp  tungsten  street  series  lanp 
fixtures    for    pole    attachment.      H.    O.    Stilgenbauer    is   superintendent. 

GREEN    SPRING.    OHIO.— Within    the    next    six    months    the    Green 

Spring    El.    Lt.    &    Pwr.    Co.    expects    to    erect    a    concrete    block    or    brick 

power  house  to  replace  the  present  building,  which  was  badly  damaged  by 

fire    recently;    also    it    expects    to    purchase    within    the    next    two    months 

fifty   5-amp  direct-current  meters.     The  company  expects  within   the  next 

month    to    take    the    agency    of    a    guaranteed,    reasonably    priced    vacuum 

j  cleaner  and  of  an  electric  washing  machine.     D.  M.  Scott  is  manager. 

}      GREENVILLE.   OHIO.— Within  the   next  three   months  the  Greenville 

'  El.  Lt.   &   Pwr.    Co.   expects  to  erect   13   miles  of  33,000-volt  transmission 

lines  with   full   equipment;   also   to   purchase   within   the   next   five  months 

one    300-hp    water-tube    boiler,    and    within    the    next    eight    months    coai- 

,  dumping  apparatus    for   unloading  coal    from   hopper   cars.      D.   L.    Gaskill 

ijis  president. 

•'     KALIDA,  OHIO.— The  local  electric-Hght  plant  is  being  remodeled  and 

the    voltage    changed,     which     will    require    rewiring    and     remodeling    a 

,  number    of    residences    and    business    houses,    together    with    considerable 

new   work.      The   owners   of   the    plant   contemplate   the    purchase    of   con- 

'      Me    material,    including    electric-lamp    fixtures,    and    would    like    to 

catalogs    and    prices    on    same;    also    estimates    of    cost    at    once 

X    and    BXL    cable    and    metallic    molding    with    all    fittings.      For 

niirr    information    address   Joseph    A.    Murray,    Kalida.    Ohio. 

M  WSFIELD,    OHIO.— The    City    Council    has    engaged    H.    Whitford 

•ncs,  of  Cleveland,  Ohio,  to  prepare  plans  and  estimates  for  a  municipal 
lectric  street-lighting  plant.  The  plans  will  also  provide  for  furnishing 
lectricity    for    commercial    purposes. 

MARION,    OHIO.— The    Marion    Ry.,    Lt.    &    Pwr.    Co.    has    applied 
the    County    Commissioners    for    permission    to    erect    a    transmission 

le   to    the    stone    quarry    of   the    Marion    Ohio    Stone    Co..    northeast    of 

e  city.     The  cost  of  the  line  is  estimated   at   about   $2,000. 

MOUNT    BLANCHARD,    OHIO.— Plans    arc    being    prepared    by    the 

■rt  L.  Marvin  Co.  for  the  erection  of  a  power  plant  in  Mount  Blanchard. 

r   which   a    franchise    was    recently    granted.      The    proposed    equipment 

11   include    gas   engines   and    alternating-current   generators    (2300    volts, 
cycles).      Contracts    for   the   above   work   will   be   awarded   as   soon    as 


possible.  The  company  has  franchises  pending  in  nearby  towns,  includ- 
ing Wharton  and   \'anlue,  Ohio.     An  engineer  has  not  yet  been  engaged. 

NORWOOD,  OHIO. — Most  of  the  machinery  in  the  municipal  electric 
power  plant  damaged  by  the  fire  recently  has  been  repaired  and  put  into 
operation.  Early  in  1914  a  bond  issue  of  $104,000  will  be  available 
for  betterment  and  improvements  to  the  plant,  which  was  provided  before 
the  fire.     H.  C.  Hubbell  is  general  manager  of  the  water  and  light  plants. 

ORRVILLE,  OHIO.— The  Board  of  Public  Affairs  has  engaged  Frank 
B.  Rae,  consulting  engineer,  of  Cleveland,  to  prepare  plans  and  speci- 
fications for  the  installation  of  a  municipal  electric-light  plant  in  Orr- 
ville. 

SALEM,  OHIO.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department.  Washington,  D.  C.  until  Jan.  7, 
1914.  for  construction,  complete,  including  mechanical  equipment,  interior 
lighting  fixtures  and  approaches,  of  the  United  States  post  office  at 
Salem.  Ohio.  Drawings  and  specifications  may  be  obtained  at  the 
above  office  or  from  the  custodian  of  site  at  Salem.  O.  Wenderoth  is 
supervising   architect. 

ZANESNTLLE,  OHIO.— The  City  Council  has  passed  the  ordinance 
granting  the  Ohio  El.  Ry.  Co.  an  extension  of  its  franchise  for  ten 
years,  under  the- terms  of  which  the  company  is  to  reduce  the  price  of 
electricity  for  lamps,  to  install  a  new  street-lighting  system  on  Main 
Street    and    to    light    the    Y    Bridge. 

P.ADUCAH,  KY. — The  Electric  Light  Commission  expects  to  purchase 
within  the  next  four  months  one  arc  machine  (50  lamps,  4-amp)  and  25 
4-amp  arc-lamps.     G.  O.  Keebler  is  superintendent. 

STANFORD.  KY.— Within  the  next  six  months  the  Stanford  Wtr., 
l.t.  &  Ice  Co.  expects  to  purchase  two  new  boilers  of  200  hp.  and  one 
pump.      B.    F.    Rout    is    manager. 

BICKNELL,  IND.— The  capital  stock  of  the  Bicknell  Lt.  &  Pwr.  Co. 
has  been   increased   from   $10,000   to   $60,000. 

DANVILLE,  IND.— Bids  will  be  received  by  ihe  Board  of  Commis- 
sioners ot  Hendricks  County.  Danville,  Ind.,  until  Dec.  19  for  wooden 
furniture,  steel  furniture,  decorating,  electric  fixtures,  elevators,  clock  and 
floor  covering  for  the  new  court  house  in  Danville.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  Lewis  W.  Borders,  county  auditor. 

RENSSELAER.  IND.— The  managers  of  the  municipal  water  and 
electric-light  plant  expect  to  install  at  once  one  Chandler  &  Taylor  auto- 
matic engine  and  American  Well  Works  centrifugal  pump  with  (ieneral 
Electric  motor  (directly  connected)  having  a  capacity  of  500  gal  per 
minute.  Orders  have  already  been  placed  for  equipment.  C.  S.  Cham- 
berlain   is    superintendent. 

ROYAL  CENTER,  IND.— The  Royal  El.  Lt.  Co.,  of  Royal  Center. 
expects  to  purchase  within  the  next  12  months  a  few  arc  and  incandes- 
cent lamps  and  wiring  supplies,     W.  H.  Bingaman  is  secretary. 

SOUTH  BEND.  IND.- The  City  Council  has  adopted  a  resolution  to 
engage  a  consulting  engineer  to  report  on  the  cost  of  installing  a  municipal 
electric-light   plant   in   South  Rend. 

ALTON,  ILL. — The  City  Council  has  granted  an  extension  of  one 
year's  time  to  the  Pisa  Lt.  &  Pwr.  Co.  to  establish  a  commercial  lighting 
system   in   this   city. 

DOWNERS  GROVE,  ILL.— Bids  will  be  received  at  the  office  of  the 
village  clerk  until  Dec.  15  for  equipment  for  power  plant,  including  two 
100-hp,  four-cycle  engines,  to  be  operated  on  crude  and  the  lower  grades 
of  fuel  oil;  two  100-kva,  three-phase.  60-cycle,  2300-volt,  engine-type 
generators;  one  three-panel  switchboard,  two  motor-driven  centrifugal 
pumps,  directly  connected  (300  gal.  capacity),  and  two  deep-well,  motor- 
driven  power  heads.  Specifications  may  be  obtained  upon  application  to 
Bert.  C.  White,  village  clerk,  or  W.  H.  Blodgett.  village  collector. 
Downers   Grove. 

JACKSONVILLE,  ILL.— The  City  Council  has  called  an  election  to 
be  held  Dec.  20  to  submit  to  the  voters  the  proposal  to  issue  bonds  to 
install  a  municipal  electric  plant  to  furnish  electricity  for  lighting  the 
streets    of   the   city   and   also    for   commercial    and    residential    lighting. 

MAC(JMB,  ILL.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Dec.  27 
for  construction,  including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches,  of  the  United  States  post  office  at  Macomb,  III. 
Drawings  and  specifications  may  be  obtained  from  the  above  office  or 
from  the  custodian  of  site  at  Macomb.  O.  Wenderoth  is  supervising 
architect. 

MOUNT  CARROLL.  ILL.— The  Mount  Carroll  El.  Lt.  Co.  expects  to 
purchase  some  transformers,  meters,  liglitning  arresters  and  wire  for  dis- 
tribution system;  also  house-wiring  supplies.  J.  W.  Webb  is  superintendent. 

FLORENCE,  WIS.— The  Electric  Light  Commission  expects  to  pur- 
chase within  the  next  12  months  electrically  operated  pumps  for  domes- 
tic and  fire  purposes  (direct-pressure  system)  and  material  for  new 
street-lighting  system.     E.  E.  Wilcox  is  president. 

MANITOWOC,  WIS.— The  State  Railroad  Commission  has  placed  the 
valuation  of  the  properties  of  the  Manitowoc  El.  Lt.  Co.  at  $137,500. 
In  addition  the  city  must  pay  for  the  material  on  hand  and  improve- 
ments made  to  the  plant  since  Jan.  1,  1913.  The  appraisal  was  made 
at    the    request   of    the   city. 

MOXTICELLO,  WIS.— The  Monticello  Granite  Co..  owner  of  the  local 
electric-light  plant,  has  entirely  rebuilt  its  distribution  lines  within  the 
last  two  years.     Richard  Gessner  is  manager  and  electrician. 
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.■\D.A.  .MI.N.N— \\  iihin  the  next  lour  monthi  the  managers  of  ihc  mu- 
ijicipal  clcclric-liglit  plant  expect  to  purchase  wiring  supplies,  etc.  O. 
Sandsold   is  supcrinteiulciu, 

MINNEAPOLIS,  MINN.— Bids  will  be  received  by  Henry  N.  Knott, 
city  clerk,  until  Dec.  12,  (or  lighting  the  city  with  both  electricity  and 
gas. 

ORTONV'II.LK.  MINN. — The  Board  of  Public  Works  expects  to  erect 
within  the  next  12  months  2  miles  of  transmission  line  for  two-phase, 
three-wire,  2300volt  system;  also  to  purchase  one  two-phase,  2300-volt 
generator  and  engine  to  drive  same  of  ISO  hp.  either  landcm  compound  or 
four-valve,  and  exciter  I'or  above  unit;  about  25  35-ft.  poles,  transformers 
of  about  25  kva,  one  oil  switch  (2300  volts),  four  two-phase  meters.  8000 
ft.  No.  10  wire,  8000  ft.  No.  6  wire,  6000  ft.  No.  8  wire  and  200  60-watt 
incandescent   street   lamps.      A.    H.    Meyer   is   superintendent. 

PIPESTONE,  MINN. — Within  the  next  four  months  the  Pipestone  EL 
Lt.,  Ht.  &  Pwr.  Co.  will  install  a  125-kva,  2200-volt  generator  to  be 
directly  connected  to  a  Fitchburg  engine  already  installed;  also  to  pur- 
chase within  the  next  three  months  20  standards  for  ornamental  five- 
lamp  clusters.     J.   W.   Campbell,   Jr.,  is  manager. 

&T.\RBUCK,  MINN. — The  Board  of  Water  and  Light  Commissioners 
expects  to  purchase  within  the  next  three  months  lightning  arresters, 
wire,  meters  and  time  switches;  also  within  the  next  two  months  to  pur- 
chase electrical  appliances,  including  heating  and  cooking  apparatus. 
vacuum  cleaners,  washing  machines,  irons,  etc.  Early  next  year  the  sys- 
tem will  be  changed  from  direct-current  to  alternating-current  and  a  24- 
hour  service  established  by  Feb.  1,  1914.  Electricity  for  operating  the 
plant  will  be  purchased  from  the  Glcnwood  Lt.  &  Pwr.  Co.,  of  Glen- 
wood.  The  local  plant  will  be  held  for  use  in  case  of  emergency.  A.  H. 
Dreycr  is  manager. 

WELLS,  MINN.— The  Wells  Water,  Light,  Power  and  Building 
Commission  may  possibly  purchase  material  for  an  ornamental  street- 
lighting  system  within  the  next  12  months.  J.  A.  Culshaw  is  secretary 
and    superintendent. 

WESTBROOK,  MINN. — The  installation  of  an  electric-light  plant  in 
Westbrook  is  under  consideration.     The  Commercial  Club  is  interested. 

WORTHINGTON,  MINN. — Within  the  next  30  days  the  Board  of 
Light  and  Water  Commissioners  expects  to  erect  2  miles  of  two-phase, 
60-cycle.  2300-volt  transmission  line  and  within  the  next  12  months  to  pur 
chase  one  250-hp  generating  unit  complete,  one  switchboard  panel  and 
quite  a  large  quantity  of  material  for  distribution  system,  including  trans- 
formers, poles,  transmission  towers,  lightning  arresters,  insulators,  dis- 
tribution cable,  wire,  meters,  etc.;  also  expects  to  purchase  soon  a  coal 
and  ash-handling  system.     W.   H.    Buchan   is  city  clerk. 

FOREST  CITY,  lA.— The  Forest  City  El.  Lt.  &  Pwr.  Co.  is  erecting 
a  new  power  house  and  has  purchased  one  125-kva  generator,  one  14-in. 
by  36-in.  Corliss  engine  and  a  new  boiler.  A  steam  separator  will  be 
needed  for  engine,  which  has  not  yet  been  purchased.  Within  the  next 
10  months  the  company  expects  to  purchase  tr?nsformers,  lightning  ar- 
resters, wire  and  meters.     Frank  Kellogg  is  manager. 

GLIDDEN,  lA. — The  town  of  Glidden  has  purchased  and  expects  to 
install  within  the  next  30  days  one  IQO-kva  alternator  and  four-valve  en- 
gine (directly  connected),  and  one  switchboard  panel  for  above  in  the 
municipal  electric-light  plant.     Samuel   C.   Johnston   is  manager. 

MASON  CITY,  LA. — The  central  station  of  the  People's  Gas  &  El. 
Co.,  of  Mason  City,  is  being  entirely  rebuilt  (the  output  being  more 
than  doubled),  including  the  installation  of  1000  hp  in  boilers  and  a 
2000-kw  steam  turbine.  The  reconstruction  work  is  being  carried  out 
under  the  supervision  of  B.  J.  Denman,  assistant  general  manager 
of  the  United  Lt.  &  Rys.  Co.,  of  Davenport,  la.  M.  Anderson  is 
general  manager   of  the  People's  Gas   &   El.   Co. 

Mi;SC.\TIXE.  lA.— The  City  Council  has  engaged  Prof.  J.  B.  Hill, 
of  Iowa  City,  to  investigate  the  feasibility  of  establishing  a  municipal 
electric-light    plant    in    Muscatine. 

OTTUMWA,  lA.— The  Water  Works  trustees  have  submitted  a  re- 
port to  the  City  Council  recommending  an  issue  of  $125,000  in  bonds  for 
the  construction  of  a  concrete  dam  across  Des  Moines  River  to  develop 
power  to  generate  electricity  for  lighting  the  streets  and  parks  of  the 
city.      It   is  estimated   that   475   hp  can   be   developed. 

WAPELLO,  lA.— The  Burlington  Ry.  &  Lt.  Co.,  of  Burlington,  has 
been  granted  a  25-year  franchise  to  install  and  operate  an  electric-light 
system  in  Wapello.  L'nder  the  new  franchi.se  the  company  must  install  a 
new  street-lighting  system  and  establish  a  24-hour  service  within  90  days. 

WASHINGTON.  lA.— Within  the  next  three  months  the  Iowa  Gas  \ 
El.  Co.,  of  Washington,  expects  to  purchase  a  carload  of  poles;  also 
meters  and  transformers,  electrical  appliances  and  supplies  as  needed. 
H.  F.   Darbyshire  is  manager. 

CAPE  GIRARDEAU.  .MO.— Franchises  granted  the  Missouri  Public 
Utilities  Co.  by  the  City  Council  for  water,  light  and  power  service  and 
a  contract  between  the  city  and  the  company  for  public  water  service 
for  lighting  the  city  were  ratified  by  the  voters  at  an  election  held 
recently.  Under  the  new  franchfses  the  company  will  have  to  make 
improvements  and  extensions  to  its  plant  involving  an  expenditure  of 
$100,000  within  the  next  six  months.  The  company  will  purchase  the 
street  railway  and  build  an  intcrurban  railway  to  several  outlying  towns. 

JF.FFERSON,  MO. — The  Public  Service  Commission  has  granted  the 
Jefferson  City  Lt..  Ht.  &  Pwr.  Co.  permission  to  purchase  the  property 
of    the    Jefferson    City    Bridge    &    Transit    Co.       A    formal    order    w-ill    be 


issued  by  the  commission  granting  the  purchasing  company  permissioo 
to  issue  $1,000,000  in  bonds  for  improvements  and  extensions.  The 
present  plans  provide  for  the  development  of  a  system  of  electric  rail- 
ways in  the  central  part  of  the  State,  to  be  followed  by  an  electric  trunk 
line  connecting  St.  Louis  and  Kansas  City.  L«wson  S.  Price  is  presi- 
dent  of  the   Bridge   &  Transit  Co. 

KING  CITY,  MO— The  King  City  El.  &  Mfg.  Co.  expects  to  pur- 
chase  within  the  next  30  days  a  30-kw  or  37J4-kw,  three-phase,  60-cycle, 
2300-volt  generator,  3-kw  exciter  and  tungsten  lamps.  Harry  V.  Forest 
is  secretary   and   manager. 

MARSHALL,  MO. — The  proposal  to  issue  $70,000  in  bonds  for  a 
municipal  electric-light  plant  was  defeated  by  nine  votes,  two-thirds 
being  necessary.  It  is  expected  that  another  election  will  be  called  at 
an    early   date. 

OZARK,  MO.— The  Wtr.  Pr.  Lt.  Co.,  of  Oiark,  expects  to  purchase 
within  the  next  six  months  one  lOO-bp,  25-cycle.  2200-volt,  slow-speed 
motor  and  possibly  a  75-kw,  60-cycle,  2300-volt  generator.  S.  E.  Bronson 
is  manager. 

PARIS,  MO. — The  town  of  Paris  expects  to  purchase  within  the  next 
six  to  12  months  two  56-in.  by  16-ft-  return  tubular  boilers  for  the 
municipal  electric-light  plant;  also  probably  another  direct-connected  gen- 
erating unit  of  from  75  kw  to  100  kw.  George  C.  Blakey  Is  superin- 
tendent. 

PLATTE  CITY,  MO.— The  Platte  City  El.  Lt.  &  Pwr.  Co.  expecu  to 
erect  within  the  next  three  months  one  S-ton  ice  machine,  belt-driven, 
with  40  tons  storage  capacity;  also  to  purchase  one  60-hp  boiler  com- 
plete.     Smith   Clemmings  is  proprietor  and   manager. 

RUGBY,  N.  U.— The  Northern  Tel.  Co.,  of  Minor,  expects  to  overhaul 
its  distribution  system  in  Rugby  this  winter.  C.  II.  Coas,  of  Minot.  is  gen- 
eral superintendent. 

HOWARD,  S.  D.— The  Miner  Couniy  Milling  &  Ltg.  Co..  of  Howard, 
expects  soon  to  erect  an  addition  to  its  power  house  to  provide  space 
for  a  new  engine  and  generator  soon  to  be  purchased.  The  company 
may  also  purchase  a  condenser,  depending  upon  the  type  of  engine  pur- 
chased.     C.    A.    Laurson    is    manager. 

LENNOX,  S.  D.— The  City  Council  has  granted  H.  B.  Fairland  and 
T.  K.  Coles  a  franchise  to  construct  and  operate  an  electric-light  plant 
in    Lennox    for  a   period   of   20  years. 

PIERCE,  NEB.— Within  the  next  30  days  the  Pierce  Milling  Co.  ex- 
pects to  erect  a  new  150  k\'a,  60-cycle  generator,  replacing  the  133-cycle 
generator  now  in  use.  This  generator  will  be  driven  by  water-power  and 
a  iOO-hp  (type  T.  H.)  La  \'ergne  oil  engine  already  installed.  The  new 
flour  mill  of  the  company  will  be  driven  by  electricity,  and  a  day  service 
will  be  established  in  this  city.     F.  Rainbow  is  manager. 

UNIVERSITY  PLACE,  NEB.— 'vVithin  the  next  six  months  the  Elec- 
tiic  Light  and  W'ater  Commissioners  expect  to  purchase  one  deep-well 
pump  (having  a  capacity  of  150  gal.  per  minute)  for  the  water  depart- 
i:.ent,  one  carload  of  poles  and  underground  conduit,  and  several  lamp- 
iwsts   for  curb   street  lighting.      F.    Harbican    is  manager. 

ATCHISON,  KAN.— The  McKinley  Syndicate,  it  is  reported,  is  con- 
templating the  construction  of  a  large  power  plant  in  Atchison  within 
the  next  year,  to  cost  about  $250,000.  Options,  it  is  said,  have  been 
taken  on  several  sites.  It  is  proposed  to  install  a  power  plant  to  furnish 
electricity  for  .Atchison,  Topeka,  Leavenworth  and  other  nearby  towns. 
II.   K.   Chubbuck,   of  Peoria,  III.,  is  general  manager. 

CLAY  CENTER,  K.AN. — The  city  of  Clay  Center  expects  to  install  a 
250-hp  open-feed  water  heater  in  the  municipal  electric-li^t  plant  withm 
the  next  two  months.     C.   F.  Rasmussen  is  superintendent. 

LYNDON.  KAN.— Within  the  next  two  months  the  Osage  County  Lt. 
&■  Pwr.  Co.  will  erect  10  miles  of  single-phase,  6600-volt  transmission  line. 
1.    L.   Hussey,  of  Lyndon,  is  secretary. 

LYNDON,  KAN. — The  Electric  Light  Commission  expects  to  purchase 
within  the  next  two  months  one  oil  switch,  one  circuit-breaker,  one  volt- 
meter, one  ammeter  (2200  volts,  single-phase),  one  20-kw  meter  and  one 
switchboard  panel   (24  in.  by  54  in.).     Roy  W.  Wright  is  superintendent 

NEODESH.\,  KAN.— The  managers  of  the  municipal  electric-light 
plant  and  water-works  system  expect  to  purchase  on  Jan.  5  one  200-kw, 
three-phase.  60-cycle.  2300-volt  engine-type  alternator,  with  exciter  and 
engine,  and  one  switchboard  panel  for  above  generator.  Charles  M. 
Kimball   is   superintendent. 

PR.ATT.  KAN — The  Pratt  Ice  &  Li.  Co.  is  contemplating  extending 
its  transmission  lines  to  adjoining  towns  and  to  the  fanning  districu 
surrounding  Pratt.  If  the  lines  are  extended,  it  will  be  necessary  to 
cnlarRe    Ihr    plant    to    furnish    the    additional    service. 


Southern  States 

CLINTON.  X.  C— Within  the  next  12  months  the  Sampson  Pwr. 
Co..  of  Clinton,  expects  to  purchase  an  engine  and  generator  and 
auxiliaries,  including  transformers,  poles,  meters,  incandescent  lamps, 
etc.;  also  some  cooking  apparatus,  vacuum  cleaners,  etc  G  E  Petty 
is   secretary   and   treasurer. 

GREENVILLE.  N.  C— Within  the  next  six  months  the  Water  and 
Light  Commission  expects  to  install  one  500-kw  steam  turbine  or  engi"' 
(directly  connected),    with   exciter   and  condenser,   also   to   purchase  i' 
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2S0-hp  water-tube  boilers,  175-lb.  working  pressure;  one  three-stage  pump, 
having  a  capacity  of  1000  gal.  per  minute,  directly  connected  to  a  three- 
fhase,  2300-volt  motor.     H.  L.  Allen  is  superintendent. 

STATESVILLE,  N.  C— The  City  Electric  Light  and  Power  Depart- 
ment expects  to  erect,  within  the  next  six  months,  about  2  miles  of  three- 
phase,  2300-volt  transmission   line.     J.   D.   Cochrane  is  superintendent. 

ATLANTA.  GA.— Bids  will  be  received  by  the  Commissioners  of  Fulton 
County.  Fulton  County  Court  House,  .\tlanta,  until  Jan.  20,  1914  (exten- 
sion of  date  from  Dec.  20,  1913),  for  furnishing  steel  filing  devices  and 
equipment,  wood  furniture  and  lighting  fixtures  with  lamps  for  installa- 
tion. Plans  and  specifications  and  other  information  may  be  obtained  at 
the  office  of  A.  Ten  Eyck  Brown  and  Morgan  S:  Dillon,  Forsyth  Building, 
-Atlanta.  Ga.,  upon  a  deposit  of  $20  for  each  item.     H.  M.  Wood  is  clerk. 

LAWRENCEV'ILLE,  G.A. — The  city  of  Lawrenceville  has  contracted 
with  the  J.  B.  McCrary  Co.,  of  Atlanta,  to  furnish  electricity  from  a 
large  hydroelectric  power  plant  in  .\nniston,  Ga.  The  work  will  in- 
clude the  construction  of  dam,  power  house,  installation  of  waterwheels 
and  generator,  and  switchboard:  also  the  erection  of  a  transmission  line 
30  miles  long,  passing  through  the  towns  of  Logansville,  Grayson  and 
Snellville.     Edward  Tarpley  is  superintendent. 

McDONOUGH,  G.\.— Within  the  next  six  months  J.  G.  Smith,  owner 
of  the  local  electric-light  plant,  contemplates  the  erection  of  1  mile  of 
distribution  line  and  installing  electrically  driven  pumps  for  water-supply 
service.  Mr.  Smith  is  installing  a  new  street-lightng  system,  consisting 
of  44  series  tungsten   lamjis. 

S.AV'ANNAH,  GA. — Plans  are  being  prepared  by  local  architects  for 
remodeling  a  three-story  building  at  110-112  State  Street  West  for  a 
power    plant    and   office    building   for   the    Savannah    Ltg.    Co. 

TALLAHASSEE,  FLA.— The  Board  of  Public  Works  is  extending 
the  distribution  lines  of  the  municipal  electric-light  plant  to  parts  of 
the   city    now   without   electrical   service.      D.    R.    Swing   is  superintendent. 

WINTER  GARDEN,  FLA.— The  Winter  Garden  Lt.  &  Wtr.  Co.  is 
now  erecting  a  three-phase  transmission  line  connecting  with  che  town 
of  Ocoee  (2'A  miles  long)  for  the  purpose  of  furnishing  electricity  for 
lamps   and    motors.      M.    L.    Calvin   is    secretary   ana    treasurer. 

20LF0,  FLA. — A  committee  has  been  appointed  by  the  Zolfo  Board 
of  Trade  to  investigate  the  feasibility  of  installing  an  electric-lighting 
system  in  Zolfo.  The  committee  will  ask  the  Wauchula  Mfg.  Co.  to 
submit  an  estimate  on  extending  a  transmission  line  here  to  furnish 
electrical    service    in    this    town. 

OPELIKA,  ALA. — The  managers  of  the  municipal  electric-light  plant 
have  recently  purchased  one  225-hp  Ball  engine  and  one  ISO-kw  Fort 
Wayne    (\\"ood    system),   generator.      Charles    Shaefer    is    superintendent. 

TUPELO,  MISS.— The  city  of  Tupelo  expects  to  purchase  within  the 
next  six  months  one  new  boiler.     E.   K.  Chisholm  is  superintendent. 

ARKADELPHIA,  ARK.— The  property  of  the  Arkadelphia  El.  Lt. 
and  Wtr.  Companies  has  been  purchased  by'  H.  C.  Couch,  of  Little  Rock, 
and  associates.  The  new  owners,  it  is  understood,  will  expend  from 
$10,000  to   $15,000   for  improvements   to   the   water  and  light   systems. 

RUSSELL VILLE,  ARK.— The  Russellville  Wtr.  &  Lt.  Co.  expects  to 
erect  within  the  next  12  months  steel  towers  to  carry  transmission  lines 
across  the  .Arkansas  River  (span  200  ft.) ;  also  to  purchase  within  the 
next  six  months  a  3S0-kw  to  400-kw,  three-phase,  2300-volt  generator 
directly   connected   to   engine.      Arthur   E.    Hecker   is   manager. 

WOMELE,  .ARK. — The  town  of  Womble  is  contemplating  the  instal- 
lation of  a  water-works  system,  the  water  to  be  secured  from  Caddo 
River.  The  development  of  the  water-power  of  Caddo  River  is  under 
consideration    and    an    electric-lighting    system    may    be    installed. 

CROWLEY,  LA. — The  City  Council,  it  is  reported,  has  ordered  a  300-hp 
engine  and  a  200-kw  generator  (to  cost  about  $18,500)  for  the  municipal 
electric-light  plant.  Other  improvements  to  the  plant  are  under  con- 
sideration. 

N.ATCHITOCHES,  LA.— Within  the  next  12  months  the  managers  of 
the  municipal  electric-light  plant  expect  to  purchase  one  50-kw  generator 
directly  connected  to  steam  engine,  50  hp  in  motors  and  appliances  for 
line.     Walter  E.  Aymond  is  superintendent. 

BARTLESVILLE,  OKLA.— The  Bartlesville  Gas,  El.  &  Ry.  Co.  expects 
to  erect  within  the  next  30  days  a  2300volt  transmission  line  from  Bar- 
tlesville to  Dewey,  a  distance  of  4J^  miles.  L.  G.  Coleman  is  general 
manager. 

GRAKDFIELD,  OKLA.— The  Southern  Oklahoma  Lt.  S:  Pwr.  Co.,  ot 
Grandfield,  is  installing  an  electric-light  plant  to  furnish  electrical  service 
here.  The  equipment  will  include  one  40hp  Muncie  crude-oil  engine  and 
one  30-kw,  tliree-phase,  60-cycle  Western  Electric  generator  and  switch- 
board. The  street-lighting  system  will  consist  of  47  tungsten  lamps.  The 
company  is  doing  the  work.  Lee  E.  Edwards  is  engineer  and  J.  A.  Brab- 
ham general  manager. 

BROWNWOOD,  TEX.— Plans  are  being  considered  for  the  installation 
of  a  large  power  plant  in  Erownwood.  The  company  contemplates  the 
erection   of  a  number  of  arc  lamps. 

FARMERSVILLE,  TEX.— The  Farniersville  Mill  &  Lt.  Co.  has  recently 
purchased    and    is    now   installing   new   boilers,   an   engine   and   a   60-cycle 
\  generator.     When  the  installation  is  completed  the  old  equipment  will  be 
discarded.     J.    B.    Honoker   is   superintendent. 

MISSION,  TEX. — The  city  of  Mission  would  like  to  receive  from 
reliable  parties  or  firms  proposals  for  the  installation   of  an  electric-light 


plant  and  water-works  system  in  the  city,  for  which  a  liberal  franchise 
will  be  given.  For  further  information  address  S.  A.  Pipes,  secretary 
I'.nd  treasurer  of  Chamber  of  Commerce. 

TERRELL,  TEX. — The  city  of  Terrell  has  recently  purchased  two 
switchboard  panels,  voltage  regulators,  tub  transformer  and  36  cast-iron 
posts  for  street  lamps.  E.  V.  Miller  is  city  secretary  and  Samuel  Krebs  is 
superintendent. 


Pacific  States 

SPOK.ANE,  WASH.— The  contract  for  installing  an  ornamental  light- 
int,  system  on  Riverside  .Avenue  has  been  awarded  to  the  Washington 
Wtr.  Pwr.  Co..  at  $25,500.  C.  M.  Fassett  is  commissioner  of  public 
utilities. 

TACOMA,  WASH. — E.  F.  Gregory  and  others,  of  Tacoma,  are  con- 
templating the  construction  of  an  electric-power  plant  on  Clover  Creek 
for  tile  purpose  of  furnishing  electricity  to  a  truck-gardening  district 
about  half  a  mile  from  the  city  limits.  Application  has  been  made  to  the 
Commissioners  of  Pierce  County  for  a  franchise  to  erect  a  transmission 
line  to   the   colony. 

CL.ATSOP,  ORE.— The  City  Council  has  granted  the  Seaside  Pwr.  & 
Lt.  Co.,  of  Seaside,  a  franchise  to  extend  its  transmission  lines  into  this 
city  to  furnish  electrical  service  here.  Post  office  address,  Seaside, 
R.  F.  D.  Gearhart. 

DURHAM,  CAL. — The  Durham  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  12  months  transformers,  2200/110/220  volt,  6600/110/220  volt, 
100  poles  and  No.  6  copper  wire;  also  flatirons,  toasters,  etc.  J.  A. 
Foster  is  manager. 

FRESNO,  CAL. — Estimates  are  being  prepared  for  the  Board  of 
Trustees  of  the  cost  of  installing  ornamental  lamps  on  Tulare,  K, 
Merced    and   other   streets   in    Fresno. 

LOS  ANGELES,  CAL.— The  City  Council  has  authorized  the  city 
engineer  to  prepare  plans  for  an  ornamental  lighting-system  on  Wilshire 
r.oulevard,  from  Parkview  to  the  west  city  limits. 

RIVERSIDE,  CAL.— The  Nevada-California  Pwr.  Co.,  First  Na- 
tional Bank  Building,  Riverside,  expects  to  build  within  the  next  12 
months  one  10,000-kva  hydroelectric  power  plant,  four  substations,  ag- 
gregating 4000  kva,  150  miles  of  60,000-volt  transmission  line;  also  to 
purchase  two  5000-kva,  three-phase  generators,  two  6000-hp  waterwheels, 
two  150-kw  exciters,  two  waterwheel  governors,  two  87,000-volt  lightning 
arresters,  four  33, OOO-volt  arresters,  one  six-panel  switchboard  and  miscel- 
laneous equipment;  also  four  3350-kva,  87,000/2200-volt  step-up  trans- 
formers, 4000  kva  in  33,000/2200  transformers,  1000  kva  in  2200/110/ 
2200-volt  transformers,  miscellaneous  sizes,  six  tub  transformers  with 
brackets,  lamps,  etc.,  for  series  incandescent  systems.  The  company  also 
expects  to  purchase  within  the  next  12  months  electrical  appliances  and 
supplies,  including  heating  and  cooking  apparatus,  vacuum  cleaners,  wash- 
ing machines,  wiring  supplies,  switches,  etc.,  amounting  to  approximately 
$20,000.     C.  O.  Poole  is  chief  engineer. 

SAN  DIEGO,  CAL.— Within  the  next  three  months  the  San  Diego 
tonsol.  Gas  &  El.  Co.  expects  to  purchase  a  4000-kw  turbo-gener,ilor 
set   with    necessary  boilers.      H.   H.   Jones   is   manager. 

SAN  FRANCISCO,  CAL.— Plans  have  been  prepared  by  Frederick 
II.  Meyer,  Bankers'  Investment  Building,  San  Francisco,  for  founda- 
tion work  for  a  large  power  house  for  the  Pacific  Gas  &  El.  Co.,  to 
lie    erected    on    Commercial    Street,    west    of    Montgomery    Street. 

VISALI.A,  CAL. — .An  announcement,  it  is  reported,  has  been  made 
that  the  Mount  Whitney  Pwr.  &  El.  Co.  will  expend  $1,600,000  within 
the  next  14  months  on  improvements  and  extensions  to  its  service.  Work 
on  the  Wolverton  dam.  located  back  of  the  giant  forest  and  power  plant 
No.  5,  will  be  rushed  to  completion  and  extensive  improvements  will 
also  be  made  to  the  Visalia  steam  generating  plant.  New  substations 
are  to  be  erected  at  Woodville,  Terra  Bella,  Goshen,  Strathmore  and 
Elimart,  and  the  stations  at  Delano  and  Exeter  will  be  enlarged.  John 
C.  Hays,  of  Visalia,  is  president  and  general  manager. 

MALAD  CITY,  IDAHO.— The  Evans  Lt.  Co.,  of  Malad  City,  expects 
to  erect  within  the  next  12  months  a  new  power  house  and  a  pipe  line 
10,000  ft.  long  and  to  purchase  two  generators,  waterwheel,  exciters, 
switches,  waterwheel  governors,  transformers,  poles,  etc.  J.  H.  Campbell 
is   manager. 

EPHRAIM,  UTAH. — The  Electric  Light  Commission  expects  to  pur. 
chase  within  the  next  12  months  50  meters  and  material  for  reinforcing 
100  poles.     J.  H.  Jensen  is  city  electrician. 

SALT  LAKE  CITY,  UTAH.— The  Board  of  Education  has  decided  to 
install  an  electric  generating  plant  at  each  district  school  building. 

GR.AND  JUNCTION,  COL.— Bids  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department,  Washington,  D.  C, 
until  Jan.  6,  1914,  for  construction,  complete,  including  mechanical 
equipment,  interior  lighting  fixtures  and  approaches,  of  the  United 
Slates  post  office  at  Grand  Junction.  Drawings  and  specifications  may 
be  obtained  at  the  above  office  or  from  the  office  of  the  custodian  of 
site   at   Grand   Junction.      O.    Wenderoth   is   supervising   architect. 

LAS  CRUCES,  N.  M.— Within  the  next  10  months  the  Las  Cruces 
EI.  Lt.  &  Ice  Co.  expects  to  purchase  a  boiler  having  a  rating  of 
about  200-hp.  (considering  vertical  water-tube  type).  D.  W.  Morgan 
is    manager. 
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1,079.332.  ALTERNATE-CURRENT  MOTOR;  V.  A.  Fynn,  London, 
Eng.  App.  file<I  June  12,  1911.  Induction  shields  prevent  any  induc- 
tive transfer  of  energy  between  the  end  windings  of  the  primary  and 
secondary  members. 

1.079.341.  METHOD  OF  STARTING  ELECTRIC-LIGHTING  APPA- 
RATUS: P.  C.  Hewitt,  New  York.  N.  Y.  App.  filed  March  23,  1901. 
Produces  an  arc  springing  from  one  of  the  electrodes  and  causes  the 
arc  to  traverse  or  extend  along  a  high-resistance  conductor  to  the 
other  electrode. 

1.079.342.  ELECTRIC,  GAS  OR  VAPOR  LAMP;  P.  C.  Hewitt.  New 
York,  and  N.  W.  Rogers,  Mount  Vernon,  N.  Y.  App.  filed  March 
23t   1901.     The  main  arc  is  started   from  a  supplementary  arc. 

1.079.343.  ELECTRIC  LIGHTING;  P.  C.  Hewitt,  Ringwood  Manor, 
N.  J.  .'\pp.  filed  April  5,  1900.  Plurality  of  vapor  electric  devices 
operated  in  parallel;  inductance  used  for  starting. 

1.079.344.  ELECTRICAL  PRODUCTION  OF  LIGHT;  P.  C.  Hewitt. 
Ringwood  Manor,  N.  J.  .App.  filed  April  29,  1899.  Excess  of  ac- 
cumulated mercury  is  returned  to  the  lower  electrode  through  a  re- 
turn tube  separate  from  the  vapor  path. 

1.079,346.  METHOD  OF  MAKING  STORAGE-BATTERY  ELEC- 
TRODES; H.  C.  Hubbell,  Newark,  N.  J.  App.  filed  Nov.  23,  1910. 
Electro-deposits  nickel  upon  one  side  of  a  filament-shaped  portion  of 
nickel  active  material  and  masses  together  a  plurality  of  the  resulting 
filaments. 

1.0-9..1.';2.  VACUU.M-TIGHT  SEAL;  F.  G.  Keyes,  Boston,  Mass.  App. 
lilid  M.-irch  6,  1913.  .Absorbing  material  embedded  in  a  pulverulent 
material,  interposed  between  the  interior  of  the  container  and  the 
metalic  member. 

1,079377.  METHOD  OF  PURIFYING  AND  STERILIZING  LIQUID; 
G.  W.  Swinburne,  East  Orange,  N.  J.  App.  filed  June  21,  1910. 
Frees  chlorine  and  oxygen  by  electrolytic  action. 

1.079.379.  OUTFIT  FOR  ALTERNATING-CURRENT  VAPOR 
LAMPS;  1'.  H.  Thomas,  Montclair,  N.  J.  App.  filed  Sept.  27,  1905. 
Locates  the  ballast  or  other  regulating  device  in  the  lead  of  one  or 
more  of  the  positive  electrodes. 

1.079.380.  CIRCUIT  INTERRUPTER;  P.  H.  Thomas,  Montclair.  N.  J. 
.■\pp.  filed  Dec.  24,  1906.  Indentation  in  the  cylindrical  container  di- 
vides the  mercury  into  two  p.Trts  upon  rotation  of  the  container  about 
its  axis. 


1,079  386.  MOTOR  CONTROLLER;  T.  E.  Barnum,  Milwaukee,  Wis 
App.  hied  May  13,  1909.  An  adjustable  member  on  the  controller 
arm  determines  the  contact  point  at  which  the  controller  arm  win 
stop. 

1.079389^  ELECTRIC-RAILWAY  TRUCK;  W.  L.  Boyer,  Kingston, 
■^-  '^^  -App-  filed  Jan.  25,  1913.  Motor  frame  or  casing  serves  in 
part  as  the  truck  frame. 

1,079  400.     CAR-LIGHTING  SYSTEM;  W.  Cooper,  Pittsburgh.  Pa.     App. 

filed    Sept.    10.    1909.      Electric   car    provided    with    a    booster    set    to 

maintain  constant  the  energy  in   the  lighting  circuit. 
1,079.401.       CAR-LIGHTING     SYSTEM;     W.     Cooper,     Pittsburgh,     Pa. 

.\pp.  filed  Oct.   13,   1909.     .A  single  dvnamo-electric  machine  operates 

the  air  compressor  and  supplies  lighting  current. 

1.079.407.  AUTOMATIC  WEIGHING  DEVICE;  J.  Grimes,  Los  An 
gcles,  Cal.  App.  filed  Jan.  9,  1913.  Has  electromagnetically  con- 
trolled  feed  gate- 

1.079.408.  TROLLEY  GUARD;  M.  Guariglia,  Morgantown,  W.  Va. 
App.  filed  Feb.  3,  1913.  .Arms  normally  closing  the  open  side  of  the 
guard  are  retracted  by  tapering  bars. 

1,079,410.  CIRCUIT  BREAKER;  P.  C.  Hewitt,  New  York.  N.  Y.  App. 
bled   M.iy    I,    1908.      Mercury-vapor   type. 

1,079.413.  IGNITION  APPARATUS  FOR  HYDROCARBON  EN- 
GINES; R.  HufT.  Detroit,  Mich.  -App.  filed  Dec.  22,  1906.  Trans- 
formers in  the  battery  and  generator  circuits  and  means  for  simul- 
taneously adjusting  the  spark<onlrol  contacts  for  both  the  battery 
and  generator. 

1.079.427.  APPARATUS  FOR  ELECTROPLATING  PIPES-  D.  H. 
Murphy.  Pittsburgh,  Pa.  App.  filed  lulv  8.  1912.  Pipes  arc  positivelv 
rolled  through  the  plating  solution. 

1.079.428.  APPARATUS  FOR  ELECTROPLATING  PIPES:  G.  H. 
Slurphy,  Pittsburgh,  Pa.  App.  filed  May  9.  1913.  Inflated  compressi- 
Me  tube  contacts  the  pipes  and  rolls  the  same. 


1,079.445.  SUPPORT  FOR  CONDUIT  CABLES;  E.  H.  Smith,  Cleve- 
land, Ohio.  App.  filed  Feb.  24,  1913.  Wall  bracket  carrying  insu- 
lating cable-supporting  rollers. 

1,079,451.  AUTOMATIC  C.AR-STOI'PING  DEVICE:  J-  S.  Strickland 
and  C.  H.  Be,-ich,  Tacoma,  Wash.  App.  filed  June  26,  1909.  Mag- 
netically  operated   trip  device  in   the  circuit  of  the  danger   signal. 

1,079.467.  SEARCH-CALL  APPARATUS:  A,  F.  Boardman.  Arlington, 
.Mass.  .App.  filed  Sept.  26.  1912.  For  sending  distinctive  signals 
simultaneou'^Iy  to  a  plurality  of  different  signal  devices  for  the 
purpose  of  locating  a  person  desired,  as  in  a  factory. 

1,079480.  MOTOR-CONTROL  SYSTEM:  J.  Eaton.  SchenecUdy.  N.  V. 
.App.  filed  Oct.  7,  1912.  Motor  brought  to  rest  by  dynamic  braking 
and   then   started    in   opposite  direction. 

1,079.483.  ELECTRICAL  SIGN  RECEPT.ACLE;  E.  H.  Freeman,  Tren- 
ton. N.  J.  App.  filed  May  17,  1913.  Telescopic  socket  parts  en- 
gaged in  hole  in  the  supporting  element  or  "sign  sheet.*' 

1.079.502.  DYNAMO-ELECTRIC  MACHINE;  W.  Linke.  Westend,  and 
L.  Dreyfus,  Neider-Schonhausen,  Germany.  App.  filed  June  23, 
1911.  To  render  the  phases  symmetrical  both  in  phase  position  and 
in    magnitude. 

1,079.526.  TYPEWRITING  MACHINE;  C.  H.  Vogel,  Vancouver,  B.  C. 
Canada.  App.  filed  Aug.  22,  1910.  Electromagnetically  operated 
type  bars. 

1.079.532.  ADJUSTABLE  TIMING  APPARATUS  FOR  ELECTRIC 
IGNITION  SYSTE.MS;  A.  Zahringer,  Stuttgart.  Germany.  App. 
filed  Aug.  1,  1912.  Adjustable  connection  between  the  timing  lever 
and  the  cam  ring. 

1.079.533.  TELEPHONE  SWITCHING  SYSTEM;  W.  Aitken,  Liver- 
pool, England.  -App.  filed  June  9,  1913.  Switch  is  held  in  operated 
position  and  is  automatically  restored  to  normal  when  the  disconnect 
signal  is  given. 

1.079,538.  AUTOMATIC  DISINFECTANT  HOLDER  FOR  TELE- 
PHONE MOUTHPIECES:  A.  B.  Buckland,  Rochester,  N.  Y.  Ann. 
filed  Feb.  24,  1913.  Hollow  antiseptic-containing  ring  removably 
clamped   to  mouthpiece. 

1.079,554.  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  MA- 
CHINES: J-  H.  Holmes.  Newcastle-Upon-Tynci  Eng.  App-  filed 
June  28,  1913.  Feeds  the  brush  in  a  rectilinear  path  and  with  sub- 
stantially constant  pressure. 

1.079.588.  ELECTRIC  RETORT  FURNACE;  J.  Bally,  Grenoble,  France. 
-App.  filed  July  5,  1912.  Parallel  retorts  grouped  around  a  central 
space  with  an  inductor  rotating  in  said  space. 

1.079.601.  WRAPPING  AND  UNWRAPPING  M.ACHINE:  C.  Kuentzel. 
.Akron,  Ohio.  App.  filed  Oct.  31.  1912.  Particularly  for  wrapping 
and  unwrapping  tires  for  shipping  purposes  or  for  covering  and  un- 
covering wires  and  cables. 

1,079.621.  THERMO-ELECTRIC  COUPLE:  E.  Weintraub,  Lynn,  Mass. 
App.  filed  Oct.  27,  1909.     One  element  of  the  couple  is  fused  boron. 

1.079,629.  RESISTANCE  RING  FOR  ROTORS:  J.  M.  Barr,  Indian- 
apolis, Ind.  -App.  filed  Dec.  6,  1912.  An  opening  is  provided  to  re- 
veal the  integral  union  of  the  conducting  bar  with  the  resistance  ring 
of  a  squirrcloge  rotor. 

1,079.649.  ELECTRIC  BELL;  A.  Jackson,  Fruitvale,  Cal.  App.  filed 
June  2,  1913.  Magnets  supported  on  standard  with  pivoted  armature 
above  and  contact  stop  above  that. 

1.079.651.  PLATFORM  INDICATOR;  C.  J.  Kintner,  New  York.  N.  Y. 
App.  filed  Feb.  14,  1913.  Cars  automatically  close  circuit  for  a 
"Watch  your  step"  phonograph  or  lights  beneath  the  edge  of  the 
station   platform. 

1,079,660.  INCANDESCENT-ELECTRIC-LAMP  SOCKET:  E.  A.  OIley, 
Syracuse,  N.  Y.  .App.  filed  July  25,  1912.  Base  engages  the  rear 
side  of  a  support,  and  the  socket  seated  in  the  opening  enG;aees  the 
front   side   01   the   support. 

1,079.667.  ELECTRIC  FIRE-ALARM  SYSTEM:  J.  G.  Schlichtner. 
Brooklyn.  N.  V.  .App.  filed  Jan.  4,  1913.  For  indicating  the  loci- 
tion  of  the  fire  to  a  "central"  point,  such  as  underwriters'  headquar- 
ters. 

1,079,708.  VAPOR-ELECTRIC  LAMP;  O.  O.  Kruh,  Schenectady.  N.  V. 
App.  filed  June  22.  1903.  Impresses  a  high  voltage  upon  a  main  elec- 
trode and  one  of  the  starting  electrodes. 

1.079,727.  PROCESS  FOR  BLEACHING  AND  THICKENING  OILS 
AND  FATS;  O.  Scherieble,  Esslingen,  Germany.  App.  filed  Feb. 
14.  1913.  Passes  high-potential  current  through  the  oil  in  the  pres- 
ence of  oxygen. 

1,079,740.  PUl.L-SOCKET  SWITCH;  F-  Barr.  New  York,  N.  Y.  App. 
filed  July  20.  1911.  Chain  guide  held  in  place  without  attachment  to 
the  switch  block. 

1,079.760.  ANSWERING  AND  RECORDING  TELEPHONE:  C.  J. 
Gustafson.  .Aberdeen,  S.  D.  .App.  filed  March  22,  1913.  Phonograph 
records  and  reproduces  the  telephoned  speech.  ( 

1,079,777.  M.ANUFACTURE  OF  INCANDESCENT  BODIES  OF 
MET.AI.LIC  TUNGSTEN  OR  MOLYBDENUM  FOR  ELECTRIC 
INC.VNDESCENT  LAMPS;  A.  Lederer,  Atzgersdorf.  Vienna,  Aus^ 
tria-Hungary.  .App.  filed  .Aug.  25.  1906.  .Mixes  powdered  tungsten 
with  amorphous  sulphur,  shapes  by  pressure  and  heats. 

1,079.804.  FILAMENT  LAMP;  M.  Sidon,  New  York,  N.  V.  App. 
filed  April  27.  1911.  Bulb  made  in  separable  sections  and  filament 
frame  removably  engaged  on  a  combined  supporting  and  terminal  rod. 

1,079.851.  CHANGEABLE  SIGN;  B.  Fried.  Budapest,  Austria-Hnn- 
gary.  -App.  filed  June  28,  1911.  Monogram  sign  having  flaps  operated 
by  selectively  controlled  solenoids. 

1,079,895.      ELECTRIC    HE.ATER:    I.    F.    Talbot.    Boise.    Idaho.      App.  I 
filed    Dec.   20,    1912.      Heating  element   electrically   connected   with  a 
transformer  inclosed  within  a  heat-transmitting  medium.  j| 

1,079,926.  ELECTRIC  \"APOR  APPAR.ATUS;  C.  O.  Bastian.  London, 
Eng.  App.  filed  Dec.  19,  1905.  Heat-dissipating  capacity  of  the 
cathode  chamber  bears  the  same  relation  to  the  corresponding  hest- 
dissipating  capacity  of  the  anode  that  the  heat  generated  by  one  of 
said  electrodes  bears  to  that  generated  at  the  other. 
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Anti-Trust 
Legislation 


The  present  unrest  in  business  is 
plainly  disconcerting  to  the  adminis- 
tration at  Washington.  It  is  more  dis- 
concerting because  of  the  disposition  of  the  country  to  hold 
the  party  in  power  responsible  for  any  reaction  in  business 
which  follows  tariff  tinkering.  President  Wilson  has  an 
ambitious  program  of  legislation  and  there  are  many  about 
him  to  aid  in  promoting  passage  of  the  laws  which  they 
think  the  country  needs.  In  the  consideration  of  the  pend- 
ing currency  measure  there  has  been  an  evident  disposition 
to  disregard  counsel  from  the  bankers  on  the  ground  that 
they  are  too  much  concerned  to  give  disinterested  advice. 
It  was  not  easy  for  bankers  to  get  a  hearing.  The  new 
Congress  will  have  before  it  bills  that  are  just  as  far- 
reaching  in  their  effect  on  industries  as  currency  legislation. 
Among  the  most  important  of  these  will  be  measures  look- 
ing to  the  interpretation  of  the  Sherman  anti-trust  law. 
It  is  expected  that  Mr.  L.  D.  Brandeis  and  Mr.  Samuel 
Untermyer  will  present  their  solutions  of  the  problem  and 
that  the  President's  plan  will  be  plainly  earmarked  so  that 
the  wishes  of  the  administration  may  be  clearly  understood 
by  all.  It  is  equally  important  that  industries  affected  by 
government  legislation  or  agitation  on  this  subject  should 
have  ample  opportunity  to  present  their  views.  It  is  a 
fundamental  fact  in  our  form  of  government  that  the 
governed  have  a  voice  here.  In  a  matter  so  intimately 
affecting  prosperity  as  will  the  proposed  trust  legislation 
the  voice  of  all  concerned  should  be  sought  and  welcomed. 
The  opinions  of  officials  of  manufacturing  industries  should 
be  asked;  but  if  they  are  not  sought  they  should  be  ad- 
vanced anyway  through  channels  that  are  not  closed  to 
presentation  of  views  on  business  when  they  come  from 
the  business  men  most  vitally  affected.  The  proponents 
of  radical  legislation  will  be  on  hand  clamoring  to  be  heard. 
The  conservative  business  interests  of  the  country  should 
be  equally  insistent  in  favoring  a  course  that  will  protect 
and  promote  legitimate  industry. 


Expansion 
n    Exports 


The  returns  of  the  Department  of 
Commerce  for  September,  19 13,  bear 
evidence  to  the  continued  expansion  in 
lectrical  export  trade  that  is  rather  surprising  for  such  a 
riMin  of  the  year  and  at  a  time  when  business  generally 
1^  been  at  a  low  ebb  owing  to  tight  money,  p9litical  uncer- 
linties,  wars  or  rumors  thereof,  and  the  closing  up  of 
nod  markets,  such  as  Mexico,  by  internal  troubles.  It  ap- 
pears that  the  total  export  of  "electrical  machinery,"  a 
Irouping  that  includes  a  great  deal  of  material  for  other 
tides  than  machinery — such  as  lamps  and  telephones — 
as  no  less  than  $2,254,254   for  this   September  as  com- 


pared with  $1,852,400  in  the  same  month  of  the  previous 
year.  This  maintains  previous  gains,  as  the  nine-month 
period  in  1913  shows  $21,203,489  as  against  $16,677,495  in 
1912  and  $14,162,107  in  191 1.  Just  how  all  this  exported 
material  divides  up  it  is  hard  to  say,  as  out  of  the  $21,- 
000,000  about  $12,000,000  is  grouped  as. "all  other,"  and 
there  is  now  no  indication  in  the  returns  as  to  where  it  goes. 
Moreover,  some  electrical  apparatus  or  supplies  are  still 
excluded  from  this  electrical  class.  But  some  data  given 
are  interesting,  as,  for  example,  the  fact  that  4877  fans 
were  shipped  away  in  September,  or  more  than  twice  as 
many  as  went  out  a  year  ago.  On  the  contrary,  we  ex- 
ported in  comparison  fewer  metal-filament  and  more  car- 
bon-filament lamps,  which  is  curious,  to  say  the  least;  and 
the  total  of  the  metal-filament  lamps  was  only  85,954, 
valued  at  $20,235.  When  one  looks  at  the  enormous  quan- 
tities of  such  lamps  exported  from  some  of  the  countries  in 
Europe,  he  realizes  that  we  are  not  yet  "in  it"  in  any  kind 
of  way  worth  mentioning,  though  the  subject  is  certainly 
worth  discussing,  especially  when  it  is  noted  that  during 
the  same  month  645,082  metal-filament  lamps  were  im- 
ported, or  nearly  twice  as  many  as  in  September,  1913. 
That  is  a  respectable  figure,  even  if  it  does  not  represent 
a  very  large  proportion  of  our  consumption.  Possibly 
7,500,000  metal-filament  lamps  would  be  15  or  20  per  cent 
of  those  used  annually  in  the  United  States.  All  of  which 
makes  us  wonder  as  to  why  in  the  face  of  this  we  import 
so  many,  and  why  we  cannot  export  more  and  import  fewer. 


German  Central-  Somehow  it  is  hard  for  the  American 
Station  Enterprise  engineer  fully  to  realize  that  he  has 
not  in  effect  a  monopoly  of  huge  cen- 
tral-station enterprises.  Ours  has  been  the  country  of 
great  transmission  systems  and  of  colossal  central  stations 
to  an  extent  that  naturally  overshadows  a  great  deal  that 
has  been  done  elsewhere.  Yet  the  brief  account  in  our 
columns  this  week  of  a  distributing  plant  in  eastern  Ger- 
many far  over  toward  the  Russian  frontier  and  far  off  the 
beat  of  the  tourist  ought  to  awaken  a  sudden  sense  of 
appreciation.  The  interesting  feature  of  the  system  is  that 
it  is  a  great  network  of  underground  cables  supplied  with 
energy  from  two  large  steam-driven  stations,  one  of  them 
already  of  40,000-kw  rating  and  the  other  of  25,000.  In 
the  principal  plant,  at  Chorzow,  there  has  just  been  installed 
a  2o,ooo-kva  horizontal  turbo-alternator  which  is  large 
even  to  the  view  of  the  most  bla.se  central-station  man,  and 
another  of  these  machines  will  be  added  to  the  equipment 
within  the  year.  Energy  is  distributed  at  6000  volts,  with 
high-tension  circuits  wholly  of  underground  cable,  although 
the  local  secondary  circuits  are  usually  placed  overhead. 
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In  some  of  the  larger  industrial  plants  6000-volt  motors 
arc  in  operation,  receiving  energy  directly  from  the  pri- 
mary circuits,  but  the  standard  secondary  pressures,  are 
120  volts  and  240  volts.  The  motor  service  of  the  system 
is  on  a  very  liberal  scale.  One  rolling  mill  in  the  vicinity 
is  equipped  with  six  2500-hp,  three-phase  motors,  for  ex- 
ample, and  others  are  not  far  behind.  The  total  output  of 
the  Silesian  company's  system  for  igi2  rose  to  126,000,000 
k\v-hr.,  certainly  a  figure  to  command  respect  in  a  territory 
where  there  are  no  cities  of  the  first  rank.  It  would  be 
e.xtremely  interesting  to  know  the  economic  side  of  this 
6000-volt  underground  distribution,  the  methods  of  con- 
struction used  and  the  continuity  of  service  obtained.  In 
American  practice  for  such  service  use  would  generally  be 
made  of  a  much  higher  voltage  applied  to  overhead  cir- 
cuits, but  there  are  not  a  few  engineers  who  believe  that 
with  suitable  precautions  the  underground  service  is  more 
reliable.  To  these  the  Silesian  system  should  be  an  object 
lesson  worthy  of   further  investigation. 


British  Municipal  Undertakings 

.\  corrcspondetit  in  our  columns  this  week  discusses  once 
more  the  nuich-mooted  question  of  the  central-station  and 
railway  enterprises  carried  on  by  municipalities  in  England. 
.•\s  everybody  knows,  there  has  been  a  tremendous  lot  of 
humbug  about  municipal  enterprises  both  in  America  and 
England.  Here  a  few  municipal  plants  have  succeeded,  but 
many  of  them  are  merely  unpleasant  reminiscences.  For  a 
long  time  it  was  popularly  believed  that  the  British  enter- 
prises were  much  better  managed  and  led  to  highly  satisfac- 
tory results.  That  they  have  been  better  administered  in 
the  sense  of  being  on  the  whole  better  able  to  keep  preda- 
ceous  politics  out  of  the  game  there  is  little  reason  to  doubt, 
yet,  as  our  correspondent  makes  painfully  evident,  there  is 
something  to  be  said  as  to  municipal  methods  which  is  not 
exactly  complimentary.  Our  correspondent  particularly 
points  out  that,  as  time  has  gone  on,  depreciation  has  be- 
come more  and  more  a  matter  seriously  to  be  reckoned  with, 
and  that  adequate  provision  for  this  has,  in  some  cases  at 
least,  not  been  made.  The  investigation  carried  out  a  few 
years  ago  in  behalf  of  American  interests  brought  out  this 
fact  in  a  very  striking  manner,  and  the  result  of  a  decade 
of  experience  has  on  the  whole  been  to  reduce  the  enthusi- 
asm for  municipal  enterprises  in  Great  Britain.  Yet  there 
is  no  discounting  the  fact  that  while  municipal  enterprises 
are,  as  our  correspondent  shows,  somewhat  handicapped,  in 
the  freedom  with  which  they  can  go  about  their  business, 
by  parliamentary  requirements,  they  have  yet  been  able,  not 
always  but  frequently,  to  make  a  good  showing  for  economy 
of  operation. 

In  this  connection  it  should  be  noted  that  British  mu- 
nicipal plants  not  only  have  to  pay  interest  on  their  indebt- 
edness but  universally  maintain  a  sinking  fund  for  the 
repayment  of  loans  that  stand  against  the  property.  In 
other  words,  they  are  proceeding  to  put  themselves  in  a 
position  where  they  are  able  to  write  ofif  the  investment  as 
the  securities  mature,  and  they  very  generally  show  over 
all  of  this  a  surplus  which  can  be  put  to  such  use  as  the 
municipality   sees   fit.     Similar  private  enterprises  in   this 


country,  as  everybody  knows,  usually  do  not  maintain  a 
sinking  fund  for  that  or  any  other  purpose,  and  the  accrued 
profits  of  the  British  enterprises  which  may  be  set  off 
against  depreciation  are  not  to  be  despised.  Perhaps,  the 
British  municipal  plant  is  quite  as  scrupulous  in  charging 
off  depreciation  as  is  the  ordinary  privately  owned  central 
station  in  this  country.  If  private  plants  had  to  make 
rigorous  provision  for  taking  care  of  their  bonded  indebt- 
edness by  a  sinking  fund  instead  of  going  on  in  the  cheerful 
hope  of  increasing  the  bond  issue  when  depreciation  looms 
large,  fewer  jjlants  than  now  would  show  comfortable 
profits  for  the  stockholders.  But,  with  all  this,  we  are  far 
from  believing  that  municipal  plants  here  arc  to  be  advised 
or  fostered. 

Roentgen-Ray  Interference  Phenomena 

.\  salient  phenomenon  of  wave  motion  is  periodicity,  or 
rhythmic  repetition.  It  is  possible,  of  course,  to  have  a 
single  wave,  solitary  and  lonesome,  like  the  sound-wave  in 
air  produced  by  striking  an  anvil  once,  and  once  only,  with 
a  hammer.  But  in  the  ordinary  self-regulation  of  natural 
phenomena  wave  groups  and  wave  trains  are  more  frequent 
than  single  waves.  Waves  seem  to  prefer  the  company  of 
their  fellows  and,  like  sorrows,  come  not  as  single  spies  but 
in  battalions.  This  rhythmic  characteristic  quality  of  wave 
motion  manifests  itself  both  in  time  and  in  space.  The 
former  gives  rise  to  the  concepts  of  w'ave  period  and  wave 
frequency,  the  latter  to  the  concept  of  wave  length. 

One  of  the  prominent  features  of  wave  length  is  that] 
with  the  aid  of  any  source  of  phase  difference,  such  as  re- 
flection from  a  barrier,  waves  of  different  phase,  steadily 
arriving  at  a  point,  can  be  made  to  interfere.  If  we  excite 
a  tuning  fork  and  rotate  it  slowly  about  a  vertical  axis  at 
symmetry  near  one  ear,  a  position  can  ordinarily  be  f( 
at  which  the  sound  disappears,  because  the  waves  reach 
the  tympanum  from  one  prong  are  in  opposite  phase  to  thost 

comin<r  from  the  other. 

"  1 

The  capability  of  producing  interference  as  above  outi 
lined  becomes  a  critical  test  of  the  existence  of  wav*, 
motion.  Thus  incident  light  has  been  believed  to  be  due  ta 
and  transmitted  by,  a  wave  motion,  ever  since  Young  anc 
Fresnel  first  discovered  the  phenomenon  of  interference  bei 
tween  rays  of  light.  Prior  to  that  discovery,  light  was  f ■"■ 
posed  to  be  a  direct  emanation.  If  the  corpuscular  thi 
of  light  is  ever  revived,  an  explanation  must  needs  be  giw 
by  it  for  the  accompanying  wave  motion. 

When   Roentgen  rays  were  discovered  various  atteir 
were  made,  without  success,   to  obtain   experimental   ■ 
dence  of  interferenpe  with  them.    It  was  then  supposed  tha 
they  were  transmitted  by  wave  motion,  but  that  the  wave 
were  not  rhythmic.     Not  following  in  orderly  procession  , 
they  failed  to  show  interference.    Thus  sound  waves  carry  j 
ing  pure  musical  notes  can  be  made  to  reveal  interferenc'  i 
phenomena.     But  sound  w-aves  carrying  pure  noise,  or  non  ( 
rhythmic  acoustic  disturbances,  baffle  attempts  to  reveal  i"  ■ 
terference.    Interference  is  a  by-product  of  orderly  succcs 
sion  and  of  serried  ranks.    It  will  not  consort  with  rabble; ;' 

Quite  recently,  however,  careful  experiments  in  Euroii- i' 
have   led   to  the  discovery   of   interference  phenomena  ii  i 
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Roentgen  rays,  so  that  our  ideas  concerning  them  have  to  be 
modified.  It  now  seems  that  they  are  periodic  and  are  not 
merely  isolated  pulses  of  ultra-ultra-violet  light.  Only 
their  frequency  is  yet  more  bewildering  to  the  quantitative 
imagination  than  that  of  light.  The  frequency  of  mid- 
spectrum  visible  light  is  apparently  about  six  hundred 
millions  of  millions  per  second,  so  that  if  we  represent  the 
millionth  of  a  meter  by  the  symbol  a,  the  mid-wave  length 
of  visible  light  is  about  0.5UL.  But,  judging  from  the  new 
interference  phenomena  of  X-rays,  the  frequency  of  these 
rays  is  perhaps  fifty  thousand  times  as  great  as  the  above. 
or  about  thirty  millions  of  millions  of  millions  per  second. 
If  we  use  another  u.  to  represent  another  millionth  subdi- 
vision of  a  meter,  so  that  iu.u.  shall  represent  the  millionth 
of  a  miUionth  of  a  meter,  then  the  X-ray  wave  length  comes 
out  about  iO(jLu.. 

The  interference  phenomena  produced  have  been  re- 
vealed photographically  both  by  filtering  Roentgen  rays 
through  thin  sheets  of  crystalline  substance  and  by  reflect- 
ing them  from  crv'stalline  surfaces.  Some  of  the  photo- 
graphs thus  secured  are  of  great  beauty  and  interest.  They 
bear  promise  of  leading  eventually  to  an  unraveling  of  the 
mystery  of  molecular  structure  in  crystals,  but  the  experi- 
mental and  mathematical  difficulties  in  the  path  of  this 
inquiry  are  numerous.  The  experiments  are  described  in 
the  papers  and  discussions  of  the  eighty-fifth  Natural 
Science  Convention  of  Europe,  which  was  held  in  Vienna 
last  September,  as  published  in  the  Physikalische  Zeitschrifi 
of  Nov.  15,  1 9 13. 

Where  Holding  Companies  May  Lead 

As  recent  financial  conditions  have  resulted  in  a  cessa- 
tion in  the  growth  of  holding  companies,  now  is  a  good 
time  to  consider  the  directions  which  this  movement  may 
take.  That  the  movement  will  be  started  again  when  the 
money  market  favors  the  use  of  capital  for  such  purposes 
is  warranted  prophecy.  The  opportunities  for  economy  in 
consolidated  operation  are  too  inviting  to  be  ignored.  It  is, 
therefore,  reasonable  to  assume  that  representatives  of 
large  holding  interests  are  studying  independent  properties 
in  order  to  be  ready  to  make  purchases  when  the  money 
and  securities  markets  are  in  the  psychological  state  neces- 
sary for  the  flotation  of  stocks  and  bonds.  The  strength  of 
the  holding  company  movement  lies  in  the  promise  of  se- 
curing better  and  more  economical  results  from  a  group  of 
operating  comj^anies  than  those  properties  can  give  if 
operated  as  individual  units.  The  weakness  lies  in  the 
tenij'tat'on  to  use  these  undeniable  operating  advantages  as 
a  cloak  to  cover  the  issuance  of  more  securities  than  the 
iproperties  should  be  required  to  support.  The  dangers  of 
;he  movement  should  be  clearly  understood,  because  to 
Imderstand  them  means  to  realize  that  there  is  a  respon- 
;ibility  for  the  avoidance  of  them  that  no  syndicate  can 
|,efuse  to  accept.  These  dangers  are  not  materially  differ- 
|!nt  in  kind  from  those  that  exist  in  individual  central  sta- 
[ons,  but  they  are  different  in  degree.  As  there  is  oppor- 
mity  for  defects  in  service  and  for  losses  due  to  improper 
nancing  in  small  plants,  so  there  is  the  same  opportunity 

|*r  these  fundamental  errors,  but  in  a  scale  involving  wide- 


there  is  a  chance  for  small  profit  on  a  small  plant  there  is  a 
correspondingly  increased  chance  for  a  large  profit  in  many 
plants  combined,  and  this  is  furtlier  increased  by  the  ben- 
efits of  consolidation. 

The  basis  of  the  holding  company's  excuse  for  existence 
is  the  individual  operating  plant.  A  single  plant  may  be 
subjected  to  just  as  much  mismanagement  in  the  hands  of 
local  capitalists  as  in  the  more  remote  hands  of  a  central 
holding  company.  In  either  case  the  business  may  be  ex- 
ploited unwisely  and  unduly.  The  apparent  profits  reported 
may  be  inconsistent  with  the  amount  of  business  done.  If 
so,  examination  may  show  that  they  are  made  up  in  part 
of  sums  which  should  have  been  applied  to  maintenance 
and  that  if  full  allowance  were  made  for  maintenance  the 
operating  surplus  vv-ould  be  greatly  reduced.  Because  of 
the  greater  experience  which  it  has  with  the  life  of  physical 
property  and  with  market  prices  of  materials,  the  holding 
company  should  be  better  able  to  determine  a  fair  ratio  for 
operating  expenses  than  the  single  plant.  If,  in  spite  of  its 
knowledge,  it  deducts  from  income  a  sum  for  operating 
expenses  that  is  insufficient  to  care  for  all  elements  of  main- 
tenance, it  may  present  an  unreal  surplus.  If  the  impro- 
priety of  such  a  surplus  is  disregarded,  it  appears  to  be  avail- 
able for  distribution.  We  think,  however,  that  there  is  fully 
as  much  opening  for  the  misuse  of  surplus  in  the  independ- 
ent company  as  in  the  syndicate-controlled  company.  In 
both  cases  the  payment  of  dividends  based  on  an  improp- 
erly determined  book  surplus  gives  a  fictitious  value  to  the 
capital  stock  on  which  the  dividends  are  declared.  The 
management  of  a  small  company  which  has  been  guilty  of 
this  policy  may  plead,  sometimes  truthfully,  that  it  was  ig- 
norant and  did  not  know  its  error.  The  holding  company 
is  not  entitled  to  make  such  a  plea.  It  ought  to  be  scrupu- 
lously exact  in  its  calculations  of  profits.  Because  it  is,  in 
effect,  an  "absentee  landlord"  and  may  at  some  time  be 
forced  to  incur  the  public  feeling  that  might  develop  where 
that  relation  exists,  it  ought  to  be  even  more  careful  in  the 
financial  policy  of  its  subsidiaries  than  the  home  directorate 
of  an  independent  company  would  be  under  the  same  cir- 
cumstances. 

We  are  aware  that  these  matters  have  not  always  received 
consideration  in  the  development  of  systems  of  holding 
companies.  We  appreciate  the  fact  that  the  physical  suc- 
cess of  some  of  the  large  consolidations  necessarily  comes, 
if  it  comes  at  all,  from  the  complete  destruction  of  existing 
inadequate  plants  and  the  use  of  modern  apparatus  and 
methods  to  take  their  places.  Such  improvements,  however, 
should  not  obscure  the  issues.  The  capital  accounts  should 
be  protected  and  the  revenues  should  not  be  required  to 
meet  dividends  on  unjustifiable  capitalization.  If  the  hold- 
ing company  is  made  an  agency  for  the  exploitation  of  prop- 
erties and  the  sale  of  more  securities  than  are  warranted 
by  the  value  and  business  of  its  underlying  operating  prop- 
erties, it  will  do  the  industry  more  harm  than  good  and  its 
end  should  be  decreed.  If,  however,  it  is  an  agency  for  the 
proper  economical  management  of  groups  of  plants  on  a 
closer  basis  than  they  can  be  operated  separately  and  its 
practices  technically  and  financially  are  sound,  it  will  be 
a  great  and  welcome  factor  in  the  sure  development  of  the 
industrv. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Congress  Passes  Uetch-Hetchy  Bill 

The  Raker  bill,  giving  the  city  of  San  Francisco  water 
supply  and  power  rights  in  the  Hetch-Hetchy  Valley  of 
the  Tuolumne  River,  Vosemite  National  Park,  was  passed 
by  the  Senate  on  Dec.  6  at  midnight.  The  bill  had  previ- 
ously passed  the  House  of  Representatives  in  identically 
the  same  form  and  is  now  in  the  hands  of  the  President. 
San  Francisco  receives  its  water  supply  from  a  private 
water  company,  and  if  the  Raker  bill  is  signed  by  the 
President  it  will  enjoy  unlimited  pure  water  owned  by  the 
city  and  brought  from  the  Yosemite,  142  miles  away.  The 
Hetch-Hetchy  project  will  also  enable  the  hydroelectric 
generation  of  300,000  lip.  Wide  opposition  to  the  meas- 
ure has  been  manifested. 


Co-operation  with  Electric  Garage  Owners 

A  joint  meeting  of  the  Chicago  Section  of  the  Electric 
Vehicle  Association  and  the  Chicago  Garage  Owners'  As- 
sociation was  held  on  Dec.  2.  There  was  considerable  dis- 
cussion relating  to  co-operation  between  the  electric-vehicle 
men  and  the  garage  owners,  and  a  resolution  offered  by 
Mr.  W.  J.  McDowell,  secretary  of  the  Chicago  Section  of 
the  Electric  Vehicle  Association,  was  adopted.  This 
resolution  recites  that  the  Chicago  Section  of  the  Elec- 
tric Vehicle  Association  approves  the  excellent  work 
done  by  the  Chicago  Garage  Owners'  Association  in 
bettering  garage  conditions  in  Chicago  and  affirms  further 
that  the  Chicago  Section  does  not  hold  it.self  responsible 
for  statements  made  at  its  meetings. 


Steel  Company,  who  talked  on  "Care  of  Injured  Em- 
ployees." 

Dr.  Lucian  W.  Chaney,  of  the  Bureau  of  Labor  Statis- 
tics, Department  of  Labor,  spoke  on  the  subject  of  "Taking 
Chances." 

Mrs.  Rose  Pastor  Stokes,  known  as  a  social  worker, 
speaking  of  the  movement  for  safety  on  the  part  of  the 
great  industrial  corporations,  said  the  greatest  danger  lies 
in  the  measure  of  speed  with  which  desired  ends  are  at- 
tained. What  is  called  "industrial  efficiency"  is  merely 
speeding  up  to  rapidity  and  accuracy  at  such  a  pace  that 
those  affected  are  not  able  to  endure  it  for  many  years. 

Other  speakers  at  Wednesday's  session  were  Messrs. 
Marcus  A.  Dow,  general  safety  agent  of  the  New  York 
Central  Lines ;  James  O.  Fagan  aiid  Edward  Bunnell 
Phelps.  Following  the  addresses.  Dr.  Richard  Kearney 
exhibited   lantern  slides  showing  public-health  service. 

The  conference  was  continued  through  Thursday  and 
Friday  and  ended  with  a  dinner  and  presentation  of  medals 
at  the  Waldorf-Astoria  on  Friday  night. 


Safety  Conference  in  New  York 

The  first  annual  conference  of  the  American  Museum 
of  Safety,  which  is  being  held  in  connection  with  the  In- 
ternational Exposition  of  Safety  and  Sanitation,  began 
Wednesday  in  the  Chemists'  Club,  New  York  City.  Mayor 
Kline  was  unable  to  be  present  to  preside,  and  Mr.  George 
McAneny,  president  of  the  borough  of  Manhattan,  took 
the  Mayor's  place  and  delivered  an  address.  Dr.  William 
H.  Tolman,  director  of  the  American  Museum  of  Safety, 
delivered  an  illustrated  lecture  on  "Safer  Shops."  He  had 
thrown  on  the  screen  pictures  of  industrial  conditions  in 
Europe  and  America. 

Mr.  Arthur  Williams,  president  of  the  Museum  of 
Safety,  succeeded  Borough  President  McAneny  as  chair- 
man of  the  meeting.  He  presented  the  next  speakers, 
Messrs.  Don  C.  Seitz,  of  the  New  York  World;  J.  F.  Con- 
ner, assistant  manager  claim  department  United  Gas  Im- 
provement Company;  Mrs.  Florence  Kelley,  secretary  of 
the  National  Consumers'  League;  H.  F.  J.  Porter,  and 
others.  The  morning  session  closed  with  motion  pictures 
from  the  Bureau  of  Mines,  showing  methods  of  rescue 
work.    The  slides  were  explained  by  Mr.  J.  R.  Fleming. 

Dr.  Charles  A.  Doremus  was  chairman  at  the  afternoon 
session  on  Wednesday,  when  the  general  subject  "Accident 
Prevention  and  the  Public"  was  discussed.  Mr.  R.  H. 
Newbern,  superintendent  insurance  department  Pennsyl- 
vania Railroad,  was  the  first  speaker,  and  he  was  followed 
by  Dr.  William  O'Neill  Sherman,  chief  surgeon  Carnegie 


Report  of  Attorney-General  McReynolds 

Attorney-General  McReynolds,  in  his  annual  report  to 
Congress,  says  that  violations  of  the  anti-trust  law  arc  be- 
ing reported  constantly  and  that  an  organization  is  being 
perfected  through  which  substantial  complaints  may  be  in- 
vestigated promptly  and  violations  of  the  act  dealt  with 
speedily  and  vigorously. 

There  are  now  pending  forty-nine  cases  under  the  Sher- 
man law,  thirty-seven  civil  and  twelve  criminal.  Of  these 
six  were  brought  under  the  present  administration. 

The  Attorney-General  declares  his  adherence  to  the  prin- 
ciple laid  down  in  the  Union  Pacific  Railroad  case  to  the, 
effect  that  the  separate  parts  of  an  unlawful  combination 
must  not  be  allowed  to  remain  under  the  control  of  the 
same  set  of  men. 


Meeting   of  Executive   Committee   of  Commercial 
Section,  N.  E.  L.  A. 

The  executive  committee  of  the  Commercial  Section  of 
the  National  Electric  Light  .Association  met  in  the  main 
building  of  the  National  Electric  Lamp  .Association  at 
Nela  Park,  Cleveland,  on  Monday  of  this  week.  Report; 
were  received  from  committees  on  electric  merchandising 
and  advertising,  development  of  non-peak  load,  wiring  of 
existing  buildings,  membership,  education  and  publications 
The  detailed  report  of  the  latter  committee  showed  thai 
during  the  month  of  November  the  Commercial  Sectior 
disposed  of  the  largest  number  of  publications.  .Accord 
ing  to  the  report  of  the  membership  committee,  more  thai 
100  applications  have  been  received  since  the  last  meetini 
in  October.  Chairman  T.  I.  Jones  appointed  a  committei 
from  the  Commercial  Section  to  act  jointly  with  the  Iani| 
committee  appointed  by  President  McCall  of  the  paren 
body  to  draw  up  a  report  to  be  read  at  the  commercial  ses 
sion  on  the  development  and  use  of  incandescent  lamps  »• 
viewed  from  an  executive  and  commercial  standpoint,  to 
gether  with  a  report  on  the  results  of  the  companies'  policj 
in  placing  on  a  free-renewal  basis  tungsten  lamps  of  !« 
watts  rating  and  over. 
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The  new  constitution  of  the  Commercial  Section  was  ap- 
proved at  the  Cleveland  meeting.  It  was  announced  that 
the  revised  Electric  Salesman's  Handbook  will  be  issued 
shortly  after  the  first  of  January  and  will  contain  data  on 
1000  installations.  Through  the  courtesy  of  the  General 
Electric  Company,  a  complete  directory  of  all  members 
of  the  Commercial  Section  will  be  issued  shortly.  The 
committee  was  entertained  at  luncheon  by  the  National 
Electric  Lamp  Association. 


son  introduced  the  subject  of  "Some  Pertinent  and  Imper- 
tinent Questions."  Mr.  R.  L.  Ellis  read  a  paper  on  "The 
Oil  Game." 


Brooklyn  Edison  Company  to  Continue  Profit- 
Sharing 

At  a  meeting  of  the  Brooklyn  Company  Section  of  the 
National  Electric  Light  Association  on  Dec.  g  Vice-presi- 
dent and  General  Manager  W.  E.  Wells,  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  announced  that 
the  directors  of  the  company  at  their  last  meeting  had 
voted  to  continue  for  the  present  year  the  policy  of  profit- 
sharing  which  had  been  in  force  for  three  years  previous. 
This  involves  the  distribution  among  over  goo  employees 
of  appro.ximately  $60,000.  The  profit-sharing  is  made  on  a 
basis  of  years  of  service,  the  employee  who  has  been  with 
the  company  two  years  receiving  2  per  cent  of  his  annual 
salary  and  the  employee  of  five  years  or  more  8  per  cent, 
with  varying  percentages  between.  This  year  more  than 
400  employees  will  receive  8  per  cent  on  their  salaries. 

Much  of  the  employees'  profit  shares  of  previous  years  is 
invested  in  the  Edison  investment  fund,  conducted  by  the 
company  without  any  administrative  charges,  and  it  has 
been  paying  employees  6  per  cent  compounded  quarterly. 
This  fund,  with  the  profit-sharing  of  igi3  added,  will  ex- 
ceed $300,000,  the  property  of  approximately  iioo  em- 
ployees. 

The  speaker  at  the  meeting  Tuesday  night  was  Mr.  An- 
drew McLean,  editor  of  the  Citizen.  Mr.  McLean  gave 
an  address  on  "Relations  Between  Employee  and  Em- 
ployer, Between  Capital  and  Labor,  from  Historic,  Eco- 
nomic and  Social  Viewpoints."  His  address  delighted  the 
SCO  members  of  the  section  present  and  at  its  close  he  re- 
ceived a  rousing  vote  of  thanks. 


Meeting  of  the  Alabama  Light  and  Traction  Asso- 
ciation 

1  lie  annual  meeting  of  the  Alabama  Light  and  Traction 
Association  was  held  on  Nov.  21,  igi3.  at  the  office  of  the 
Mobile  Gas  Company.     Mr.  R.   L.  Ellis,  manager  of  the 
Selma    Lighting   Company,   was   elected   president   of   the 
association ;   Mr.   T.   K.  Jackson,   manager  of  the   Mobile 
''     iric  Company,  was  elected  vice-president,  and  Mr.  H. 
itison,  assistant  manager  of  the  IMobile  Gas  Company, 
re-elected  secretary  and  treasurer.    The  names  of  the 
liers   of   the   executive   committee   of  the   association 
d  at  the  meeting  follow:     Messrs.  A.  H.  Eord,  man- 
ger of  the  Birmingham   Railway,   Light  &  Power  Com- 
any ;  C.  C.  Henderson,  the  former  president  of  the  asso- 
iation;  C.  E.  White,  manager  of  the  Montgomery  Light 
Water  Power  Company;  R.   L.  Rand,  manager  of  the 
nniston  Electric  &  (jas  Company,  and  .'\.  R.  Smith,  gen- 
ial  manager   of   the    Demopolis   Electric    Light   &    Power 
onipany. 

The  session  of  the  association  was  concluded  with  a 
liquet  on  the  evening  of  Nov.  21  in  the  Cawthorn  Vine- 
,  rii.  tendered  to  the  delegates  by  the  officers  of  the  Mo- 
1  e  Electric  Company  and  the  Mobile  Gas  Company. 
.  tcr  the  address  of  Mr.  C.  C.  Henderson,  of  the  Hender- 
1  Light  &  Power  Company  of  Greenville,  president  of 
association,  Mr.  R.  H.  Smith,  manager  of  the  Greens- 
i-o  Water  &  Light  Company,  read  a  paper  on  "The  Oper- 
iDn  of  a  Power  Plant  in  a  Small  Town."    Mr.  T.  K.  Tack- 


New    York    Electrical    Credit   Men    Hold   Annual 
Meeting 

The  annual  meeting  and  banquet  of  the  New  York 
Electrical  Credit  Association  was  held  on  the  evening  of 
Dec.  9  at  Fraunces"  Tavern,  New  York.  There  were 
ninety-five  present  at  the  meeting,  which  proved  enjoy- 
able and  helpful.  Mr.  N.  S.  Colby,  president  of  the  Ameri- 
can Ever  Ready  Company  and  retiring  president  of  the 
association,  was  chairman  of  the  meeting  and  Mr.  F.  E. 
Wurzbach  acted  as  toastmaster.  The  program  included 
addresses  by  Messrs.  J.  H.  Tregoe,  secretary  of  the  Na- 
tional Association  of  Credit  Managers;  C.  M.  Wilkins, 
president  of  the  National  Electric  Credit  Association; 
W.  E.  Rice,  credit  manager  of  the  Western  Electric  Com- 
pany, and  Eranz  Nielson,  secretary  of  the  association.  At 
the  business  session  Mr.  J.  H.  Dale  was  elected  to  the 
board  of  managers  and  Messrs.  J.  W.  Smith,  of  the  Gen- 
eral Electric  Company,  and  James  Goldmark  were  chosen 
for  vacancies  in  the  board  of  directors.  The  officers 
elected  for  the  ensuing  year  were  Messrs.  W.  F.  Irish, 
president;  G.  E.  Chapin,  vice-president,  and  Franz  Niel- 
son, secretary  and  treasurer. 

Since  its  inauguration  this  association  has  given  warn- 
ings to  its  members  of  10,500  persons  who  have  proved 
unworthy  of  credit  or  delinquent  regarding  the  settlement 
of  bills  or  disputes  of  a  commercial  nature.  During  the 
past  year  the  association  has  handled  for  its  members 
3066  accounts,  involving  $331,383,  and  has  secured  adjust- 
ments in  the  case  of  2887  of  these  accounts,  representing 
$250,367. 


Public  Utility  Regulation 

Mr.  John  M.  Eshleman,  president  of  the  Railroad  Com- 
mission of  California,  in  an  address  before  the  California 
Bar  Association  at  Los  Angeles  recently  laid  down  the 
following  principles  on  public  utility  regulation,  which,  com- 
ing from  such  an  authoritative  source,  and  in  view  of  the 
renewed  general  interest  in  public  utility  legislation,  are 
worthy  of  close  consideration: 

"All  men  should  have  the  right  to  the  acquirement  at 
least  of  the  necessities  on  reasonable  terms,  and  no  man 
shall  be  permitted  to  indulge  his  selfish  inclination  to  get 
as  much  as  he  can  for  his  commodity  or  his  service  in 
such  a  manner  as  to  deprive  his  fellow  of  the  opportunity 
to  get  the  necessities  of  life  on  reasonable  terms. 

"Monopoly  in  some  form  is  essential  to  constitute  an 
agency  or  a  public  utility. 

"Agencies  become  public  utilities  independent  of  a  desire 
of  the  owners  of  such  agencies  and  irrespective  of  any 
voluntary  devotion  of  their  property  to  public  use. 

"Owners  of  public  utility  property  hold  such  property 
by  a  tenure  different  from  that  of  other  owners. 

"The  amount  of  money  wisely  invested  in  a  public  utility 
property  is  the  best  evidence  of  value  for  rate-fixing  pur- 
poses and  is  the  controlling  element  in  determining  the 
amount  on  which  a  utility  should  be  permitted  to  earn. 

"If  we  put  a  restriction  upon  public  utility  business  and 
clouds  upon  public  utility  property,  public  authority  has  a 
reciprocal  duty  to  protect  tliese  utilities  and  their  property 
from  injustice  on  the  part  of  their  patrons. 

"Such  being  the  fact,  the  public  has  a  right  to  expect  the 
business  to  be  carried  on  at  reasonable  terms,  and  the  pub- 
lic should  not  give  any  more  reward  to  these  private  agen- 
cies carrying  on  this  public  business  than  is  necessary  to 
get  the  business  done.  If  public  utility  business  is  to  be 
done  by  private  capital,  the  public  should  hold  out  only 
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those  inducciiKiit.s  whicli  arc  required  to  get  the  necessary 
ainoniit  of  capital  into  the  business.  If  it  is  required  to 
hold  out  excessive  inducements,  then  the  doing  of  this  busi- 
ness by  private  capital  is  too  expensive,  and  unless  there 
arc  corresponding  disadvantages  which  more  than  offset 
this  expense,  then  it  certainly  would  be  better  for  the  state 
to  do  this  business  for  itself.  The  issue  between  private 
and  public  ownership  of  utilities  will  be  fought  out  right 
here,  and  the  wise  public  utility  manager  who  docs  not 
believe  in  public  ownership  of  public  utilities  should  sec 
to  it  that  private  enterprise  performs  the  service  as  ade- 
ipialcly  and  at  as  reasonable  rates  as  public  authority  could 
hope  to  do. 

"I'air  play  ami  sound  financial  practices  on  the  part  both  of 
the  public  and  of  the  public  utility  arc  absolutely  necessary 
for  the  permanent  welfare  of  the  utility  as  well  as  of  the 
public.  I  am  fully  of  the  opinion  that  public  authority 
should  assume  an  attitude  of  helpfulness  and  co-operation, 
and  if  it  be  determined  that  rates  of  the  great  railroad 
systems,  for  example,  must  be  raised,  then  let  us  raise  them 
and  apply  the  remedy.  But  if,  on  the  other  hand,  after 
careful  and  impartial  study,  we  find  another  remedy  needed, 
let  us  with  equal  firmness  apply  it.  even  though  it  be  less 
palatable  to  the  ])atient." 


Public  Relations  Discussed  by  New  York   Electric 
Railway  Association 

The  quarterly  meeting  of  the  New  York  Electric  Rail- 
way Association,  held  at  the  United  Engineering  Societies 
Building,  New  York,  on  Dec.  9,  was  devoted  entirely  to 
the  subject  of  public  relations.  Several  papers  were  pre- 
sented, and  in  addition  there  was  a  full  informal  discussion 
of  the  topic. 

The  first  speaker  was  Mr.  Edward  E.  McCall.  chairman 
New  York  Public  Service  Commission,  First  District,  who 
■welcomed  the  delegates  and  expressed  his  realization  of 
the  fact  that  meetings  of  this  character  necessarily  tend 
to  bring  about  beneficial  results.  He  said  that  the  old 
order  of  events  has  come  to  an  end  and  a  new  and  wiser 
iTiethod  is  in  vogue.  Under  the  present  laws  publicity  is 
practically  compulsory.  A  fair,  upright  treatment  and 
recognition  of  the  rights  of  all  concerned  will  be  the  guid- 
ing rules  in  the  disposition  of  cases  before  the  commission. 

Mr.  J.  H.  Pardee,  president  J.  G.  White  Management 
Corporation,  said  that  after  many  costly  trials  of  municipal 
ownership  the  public  has  found  that  the  mo.st  expedient  and 
practical  means  of  control  of  the  public  service  corpora- 
tions lies  in  their  development  by  private  capital,  together 
with  proper  and  fair  commission  regulation  representing 
the  public  interest.  Unreasonable  regulation  can.  in  the 
long  run,  harm  no  one  but  the  public  itself,  for  it  auto- 
matically increases  the  rate  at  which  money  can  be  drawn 
into  this  field  of  investment  and  hence  the  rates  which  the 
public  must  pay  for  service. 

Mr.  J.  C.  De  Long,  president  Syracuse  Lighting  Com- 
pany, said  that  a  great  many  of  the  difficulties  concerning 
relations  with  the  public  arise  from  a  lack  of  knowledge 
on  the  part  of  the  public  of  the  peculiar  conditions  under 
which  the  business  must  be  handled.  One  difficulty  often 
encountered  is  a  feeling  on  the  pail  of  employees  in 
their  treatment  of  the  public  that  the  company  is  always 
right.  This  is  a  wroTig  frame  of  mind  for  employees  to 
have.  Where  public  utilities  are  in  the  wrong  the  best 
thing  to  do  is  to  confess  it  and  clear  up  the  situation. 

Mr.  C.  Loomis  Allen,  of  Allen  &  Peck,  Inc.,  defined  good 
public  relations  and  bad  public  relations  and  outlined  the 
methods  of  publicity  which  a  company  should  follow  in 
order  to  effect  a  public  understanding  of  their  problems. 
He  advised  that  a  creed  be  adopted  to  represent  the  atti- 
tude of  the  association  and  its  member  companies  on  the 


general  principles  of  jjublic  policy.  In  taking  steps  to 
establish  good  public  relations  the  company  must  have  first 
of  all  the  facts  in  relation  to  its  business.  It  must  be  will- 
ing to  state  the  facts  frankly  and  in  terms  that  the  public 
understand. 

Among  others  who  spoke  were  Messrs.  C.  S.  Sims,  J.  P. 
Barnes,  I'"rank  Hedley,  William  H.  Hyland,  A.  K.  Baylor, 
L.  S.  Storrs,  K.  \\  Peck.  Ernest  Gonzenbach,  H.  W.  Blake, 
H.  H.  Vreeland,  V..  S.  I-"assctt,  S.  P.  Smith  and  J.  J. 
Deiupsey. 


Postmaster-General  on   Government   Ownership  of 
Telephone  and  Telegraph  Lines 

l'ostmastcr-(  icueral  liurlcsun  announced  in  Washington 
on  Dec.  9  that  he  had  di.scussed  with  President  Wilson  that 
day  the  general  subject  of  ultimate  government  control  of 
telegraph  and  telephone  lines.  He  said  that  he  and  the 
President  were  open  to  conviction  as  to  the  justification 
for  federal  acquisition  of  these  lines,  but  that  at  present  it 
would  seem  to  be  unwise  to  make  plans  for  this  multipli- 
cation of  the  functions  of  the  Post  Ofiice  Department. 

He  added  that  until  the  valuation  of  railways  had  been 
finished,  or  at  least  until  a  sufficiently  comprehensive  and 
accurate  preliminary  report  had  been  provided  upon 
which  to  base  calculations  of  income  and  exjienditures,  only 
the  barest  tentative  position  could  possibly  be  taken  by  the 
authorities. 

Mr.  Burleson  said  that  to  assimilate  the  telephone  and 
telegraph  business  would  mean  the  taking  over  of  proper- 
ties worth  more  than  $200,000,000  and  possibly  approach- 
ing $300,000,000. 

Mr.  Burleson  was  quoted  as  follows :  "The  Democratic 
party  has  always  approachefl  big  questions  cautiously.  It 
is  essential  that  we  make  haste  slowly.  The  President  and 
I  both  believe  that  a  thorough  and  exhaustive  study  should 
be  made,  not  only  in  this  country,  but  abroad,  before  we 
imdertake  to  decide  upon  anything  definite. 

"Already  such  an  investigation  has  been  started  by  the 
Board  of  Physical  V'aluation,  and  recently  I  had  two  long 
conferences  with  Mr.  Herbert  Samuels,  head  of  the  Eng- 
lish postal  system,  regarding  the  government-owned  tele- 
graph lines  in  that  country.  The  systems  in  other  Euro- 
pean countries  must  also  be  studied." 

Representative  Lewis,  of  Maryland,  is  preparing  a  bil3 
providing  for  government  ownership  of  telegraph  and  tele- 
phone lines. 


Effect  of  Chicago's  Recent  Dark  Days   on   Edisoi 
Load  Curve 

During  the  last  week  of  November  a  heavy  black  clouc 
of  fog  and  smoke  hung  over  Chicago,  making  the  day; 
almost  as  dark  as  the  nights.  In  consequence  many  electrii 
signs  were  in  operation  on  the  streets,  and  all  day  lon{ 
the  lighted  windows  in  the  Loop  office  buildings  shon« 
through  the  murky  atiuosphere.  The  effect  of  this  sort  o 
day  on  the  business  of  the  Commonwealth  Edison  Compan; 
is  shown  in  the  accompanying  load  curves  of  the  low 
tension  district.  On  Nov.  24,  a  clear  day.  the  combine( 
lighting  and  motor-service  load  on  the  low-tension  down 
town  distribution  system  reached  a  peak  value  of  abou 
230,000  amp  late  in  the  afternoon,  but  on  Nov.  26.  when  i 
was  very  dark,  the  load  on  this  portion  of  the  system  ros^ 
to  approximately  240,000  amp  in  the  morning,  remaining  a 
that  value  throughout  the  day  except  for  the  customar 
noon-hour  depression.  Since  both  curves  contain  th 
motor-service  portion  of  the  load  it  will  be  seen  that  th 
increase  was  due  almost  entirely  to  the  heavy  lighting  loa 
on  the  dark  day. 

.Although  the  output  of  the  electric-service  company 
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stations  was  high  on  Nov.  26,  the  record  peak  for  the  fall 
business  occurred  on  Nov.  11  as  the  result  of  the  heavy 
railway  load  supplied.  Here  also  weather  conditions  were  a 
factor  in  the  results.  Nov.  11  was  a  fair  day,  but  its  pre- 
vailing low  temperature  necessitated  the  operation  of  elec- 
tric heaters  in  the  railway  cars  for  which  the  Edison  com- 
pany sells  service.     To  this  railway-heating  load  is  there- 
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DARK-DAY    AND    NORMAL    LOAD    CURVE    IN    CHICAGO    LOW- 
TENSION     DISTRICT 

fore  attributed  the  credit  of  producing  the  largest  kilowatt- 
hour  output  for  any  day  of  the  fall  season. 


Opportunities  for  Electrical  Development  Discussed 

One   hundred   and    fifty    representatives   of   the   central- 
station,  contracting,  jobbing  and  electrical  manufacturing 
interests  in  New  England  convened  at  the  American  House, 
Boston,  on  Dec.  5  to  discuss  plans  for  larger  co-operation 
in  the  development  of  the  industry,  Mr.  James  D.  Andrew, 
of  the  Boston  Edison  company,  being  in  the  chair. 
Industrial   Power   Market 
Mr.  S.  St.  John  Morgan,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  Boston,  presented  a  paper  on 
the  industrial  power  market  in  America,  pointing  out  that 
in  1910  there  were  22,000,000  total  mechanical  hp  in  use  in 
•   the  United  States,  of  which  22  per  cent  was  supplied  by 
.  electric  motors.     It  is  estimated  that  by   1920  a  total   of 
44,000.000  hp  will  be  in  use  and  that  60  per  cent  of  this 
I    will  be  electrical.     The  opportunities  in  a  single  city  like 
I    Fall  River,  Mass.,  where  120,000  mechanical  hp  are  in  use 
in  the  textile   mills,   are   most    attractive.      In    this    one 
-    moderate-sized    city    the    possible    load    for    electrification 
)    exceeds  the  total  power  load  of  many  of  the  largest  central- 
r   station  systems.     In  tlie  Boston  metropolitan  districc  there 
ij  remain  to  be  electrified  at  present  186,000  mechanical  hp, 
«  despite  the  fact  that  three  central  stations  in  this  district 
;•  now  have  a  combined  connected  motor  load  of  103,000  hp. 
The  writer  advocated  a  larger  co-operation  on  the  part  of 
r  motor  manufacturers  and  jobbers  in  the  direction  of  insur- 
.  1  ing  correct  installations  as  regards  power-factor  and  load- 
1    factor.     Motor  selection  directly  affects  central-station  in- 
1   vestment. 

Lamp  Renewal  Policies 
:    Mr.    E.    R.   Davenport,   Narragansett   Electric   Lighting 
.    Zompany,  Providence,  R.  I.,  read  a  paper  vigorously  advo- 
cating the   better  education  of  electrical   salespeople   and 
ontending  that  the   free  supply  of    lamps    of    any    kind 
;hould  be  discontinued  as  a  practice  of  the  Dark  .\ges.    The 
uthor  averred  that  the  public's  willingness  to  purchase  gas 
unties  should  be  transferred  to  the  electrical  industry  and 
lade  the  point  that  there   is   no  logical   reason   for   free 
mp  supply  other  than  the  time-honored  explanation  "We 
ive    always   done    it."      Central    stations   would   be   more 


popular  if  they  sold  energy  for  lighting  at  a  lower  price 
per  kilowatt-hour  and  charged  the  customer  separately  for 
lamps.  Mr.  Davenport  thought  that  there  was  not  the 
slightest  cause  for  worry  on  the  part  of  the  central  stations 
as  to  the  effect  of  lo-watt  and  15-watt  lamps  in  residential 
service,  the  result  of  cheaper  energy  always  being  to  in- 
crease sales.  He  condemned  the  policy  of  running  tung- 
sten lamps  at  sub-normal  voltage  to  increase  their  life.  An 
analysis  made  by  the  Providence  company  of  lamp  policies 
in  Wisconsin  gave  the  following  results :  Eighteen  com- 
panies provide  free  initial  installations  and  fifty-eight  do 
not;  twenty-three  give  free  renewals  and  fifty-nine  do  not; 
sixty-seven  companies  charge  from  20  cents  to  25  cents 
each  for  carbon-lamp  renewals ;  four  supply  tungsten  lamps 
below  cost,  twenty-five  supply  these  at  cost,  and  forty 
companies  charge  customers  something  more  than  cost.  In 
Cleveland  and  Minneapolis  free  renewals  are  not  allowed, 
and  among  thirty  companies  operated  by  H.  M.  Byllesby 
&  Company,  of  Chicago,  in  200  municipalities,  only  about 
half  give  free  renewals,  the  idea  being  ultimately  to  enforce 
a  charge  for  all  lamps. 

Co-operative  Movement 
Other  speakers  were  Mr.  F.  S.  Price,  Pettingell-Andrews 
Company,  Boston;  Mr.  A.  J.  Hixon,  Hixon  Electric  Com- 
pany, Boston;  Mr.  H.  T.  Sands,  general  manager  C.  H. 
Tenney  &  Company,  Boston;  Wr.  C.  D.  Williams,  Simplex 
Electric  Heating  Company,  Cambridge,  Mass.,  and  Mr.  J. 
M.  Wakeman,  general  manager  Society  for  Electrical 
Development,  New  York.  The  last  speaker  pointed  out 
that  less  than  20  per  cent  of  the  residences  in  the  United 
States  in  reach  of  central-station  service  are  wired  for 
electricity  and  that  but  I  per  cent  of  the  homes  of  the 
country  are  fully  wired.  He  described  the  plans  afoot  for 
the  development  of  the  market  for  electricity,  including  an 
educational  advertising  campaign  in  the  popular  magazines, 
articles  in  trade  papers  by  experts  on  the  development  of 
motor  service  in  particular  industries,  moving-picture  films 
showing  electrical  applications  in  factories,  homes  and  on 
the  farm,  and  the  use  of  an  electrical  demonstration  car 
illustrating  the  "house  electrical."  Mr.  Wakeman  pointed 
out  that  a  campaign  of  this  kind  can  be  conducted  only 
through  some  large  national  organization  such  as  the 
Society  for  Electrical  Development,  Inc.  He  urged  the 
formation  of  a  local  luncheon  club  or  similar  organization 
to  work  in  conjunction  with  the  Society  for  Electrical 
Development. 


Report  on  National  Civic  Federation  Model  Public 
Utility   Law 

Mr.  Emerson  McMillin  read  a  report  before  the  National 
Civic  Federation  in  New  York  on  Dec.  11  as  chairman  of 
the  department  on  regulation  of  interstate  and  municipal 
utilities.  He  outlined  the  various  steps  taken  in  the  com- 
pilation of  the  model  public  utility  bill  of  the  federation. 

That  the  regulation  of  public  utilities  is  necessary  is 
no  longer  a  debatable  question,  Mr.  McMillin  said.  The 
business  which  they  conduct  is  closely  related  to  the 
public  welfare.  The  best  interests  of  the  public  will  be 
conserved  ordinarily  by  the  conduct  of  such  business  only 
as  a  monopoly.  Managers  of  public  utilities  no  less  than 
other  members  of  the  public  realize  that  without  recog- 
nition of  the  common  interest  in  the  conduct  of  such  busi- 
ness conditions  might  eventually  become  intolerable ;  in 
fact,  it  has  come  to  be  generally  believed  that  regulation  of 
public  utilities  is  the  alternative  to  public  ownership  and 
operation.  No  one  of  the  important  public  utilities  has 
reached  a  point  where  in  the  interests  of  the  public  it  can 
dispense  with  the  initiative,  zeal,  enterprise  and  courage 
which  in  the  past  have  characterized  American  business 
methods. 

Accordingly  the  bill  which  the  department  prepared  is  an 


E  L  E  C  T  K  I  C  A  I..    W  O  R  I-  D 


Vol.  62,  No.  24 


inJorsement  of  the  principle  of  state  regulation  of  piiblii 
utilities.  It  stands  squarely  for  the  public  interest  in  these 
matters.  The  conimissiun  may  investigate  and  fi.x  abso- 
lute rates.  It  may  prescribe  absolute  standards  of  service 
and  require  adherence  thereto.  It  is  required  to  provide 
uniform  accounting  and  statistical  methods,  and  companies 
arc  obliged  to  make  such  reports  to  it  as  the  commission 
may  desire.  It  is  charged  with  the  responsibility  of  ap- 
proving issues  of  stocks  and  bonds  and  the  transfer  of 
property  and  franchises  from  one  company  to  another. 
These  powers  and  others  are  conferred  on  the  commission 
in  the  firm  belief  that  their  exercise  is  required  under  a 
system  of  adequate  regulation,  but  with  the  belief  thai 
their  abuse  will  be  as  destructive,  ultimately,  to  the  public 
interest  as  it  may  be  immediately  to  the  private  interests 
of  the  companies  regulated. 

Mr.  McMillin  added  that  the  bill  provides  for  a  sw^h 
state  commission  to  undertake  the  regulation  of  all  utilities 
within  the  State.  This  plan  is  believed  to  be  eminently 
preferable  to  any  scheme  of  divided  jurisdiction  whether 
on  territorial  lines  or  on  business  lines.  Municipal  regu- 
lation of  local  utilities  must  necessarily  be  expensive  and 
probably  inefficient.  Utilities  no  longer  are  confined  to  the 
limits  of  municipalities.  Of  even  greater  concern,  how- 
ever, is  the  difficulty,  if  not  impossibility,  in  a  majority 
of  cases  of  obtaining  through  a  municipal  regulating  body 
the  degree  of  scientific  accuracy  and  judicial  impartiality 
and  fairness  which  is  necessary  to  a  proper  solution  of 
public  utility  problems. 

Continuing,  Mr.  McMillin  said  that  the  bill  throws  about 
existing  investments  the  protection  from  competition  offered 
by  the  requirement  that  a  certificate  of  public  convenience 
and  necessity  issue  from  the  commission  before  a  new 
enterprise  is  begun  in  competition  with  an  old  one.  This 
provision  summarizes  the  experience  of  a  number  of  states. 
Competition  in  a  field  which  lends  itself  naturally  to  a 
monopoly  is  economically  and  socially  wasteful.  The  rule 
apples  as  well  whether  the  proposed  competitor  is  a  private 
company  or  a  municipality.  So  long  as  an  existing  agency 
is  furnishing  adequate  service  at  just  and  reasonable  rates 
in  all  respects  in  compliance  with  the  provisions  of  the 
public  utilities  law,  there  can  be  no  justification  for  the 
introduction   of  competing  agencies. 

The  bill  strikes  a  blow  at  another  abuse  which  has  cost 
the  people  of  this  country  humiliation,  political  disease  and 
the  propagation  of  graft,  which  results  from  the  short- 
term  franchise  requiring  renewals  at  periodical  intervals. 
A  modification  of  the  Massachusetts  plan  with  respect  to 
new  franchises  granted  after  the  passage  of  the  act  and 
slightly  less  extreme  than  the  Wisconsin  plan  with  respect 
to  franchises  existing  when  the  act  takes  effect — the  bill 
takes  a  long  step  in  the  directon  of  sanity  in  the  adjustment 
of    the    important    franchise    relationship. 

Mr.  McMillin  called  attention  to  the  fact  that  an  impor- 
tant feature  of  the  indeterminate  franchise  principle  is  the 
provision  made  for  the  termination  of  franchises  by  munic- 
ipal purchase.  Full  opportunity  is  afforded  to  municipal- 
ities to  purchase  the  property  of  utilities  operating  under 
indeterminate  grants  for  a  price  and  on  reasonable  terms 
and  conditions  determined  by  the  commission.  Munici- 
palities arc  authorized  either  to  operate  public  utilities  so 
acquired  or  to  contract  with  private  companies  for  their 
operation.  livery  municipality  that  owns  a  public  utility 
is  required  to  keep  uniform  accounts  prescribed  by  the 
commission  and  to  report  to  the  commission  as  private 
companies  are  required  to  do. 

The  model  bill  as  submitted  is  the  result  of  arduous  and 
long-drawn-out  investigation  and  consideration,  said  Mr. 
McMillin  in  conclusion.  It  is  of  necessity  a  compromise 
production.  Each  and  every  member  of  the  council  objects 
to  some  feature  of  the  bill,  but,  as  a  whole,  it  has  finally 
received  the  vote  of  the  entire  council,  with  one  single 
exception. 


The  Physics  of  Lighting 

Dean  F.  L.  Bishop  of  the  engineering  department  of  the 
University  of  Pittsburgh  presented  a  paper  on  the  "Physics 
of  Lighting"  before  the  Pittsburgh  Section  of  the  Illumi- 
nating Engineering  Society.  Nov.  28. 

Various  methods  of  producing  the  physiological  effect  of 
light  were  discussed  by  the  speaker,  who  defined  the  normal 
eye  as  being  equally  sensitive  to  red,  blue  and  green  light. 
A  black  body  heated  to  6000  deg.  C,  he  said,  gives  these 
light  values  in  equal  proportions,  producing  white  light, 
but  such  a  temperature  is  not  commercially  practicable. 
The  color  composition  of  some  familiar  light  sources  are 
presented  in  the  following  table: 


Green        Bloc 


32.2 

35.8 

33.9 

31.5 

37.3 

25. 0 

38.8 

6.2 

40.4 

8.3 

30.3 

40.7 

31.0 

37.7 

Lisht  from  north  slcy 32 . 2 

Overcast  sky 34.6 

Aitemoon  sun 37.7 

Hefner  candle 55.0 

Cartwn  incandescent  lamp j  51.3 

Mercury-vapor  lamp 29.0 

Moore  lamp,  with  carbon  dioxide I  31.3 


Curves  exhibited  by  Dean  Bishop  showed  the  changes  in 
the  color  of  light  accompanying  rise  in  temperature.  At 
2000  deg.  C,  for  example,  red  light  is  produced,  while  at 
8ooo  deg.  C.  blue  results.  Recent  theories  of  the  funda- 
mental nature  of  light  production  were  touched  upon  by 
the  speaker,  who  outlined  the  character  of  the  electronic 
vibrations  occurring  within  the  atom  and  giving  rise  to 
luminous  phenomena.  Such  electronic  vibrations  may  be 
set  up  by  electrical,  thermal  or  chemical  means.  The  simple 
physics  of  light  reflection  and  refraction  were  also  dis- 
cussed, and  the  speaker  closed  with  a  historical  sketch 
of  various  illuminants,  traced  down  to  the  modern  high- 
efficiency  units  in  which  selective  radiation  plays  an  im- 
portant part. 

Mr.  G.  D.  Kammer,  of  the  Standard  Chemical  Company, 
Pittsburgh,  who  was  then  introduced  by  Chairman  C.  J. 
Mundo,  described  some  of  the  properties  of  radium,  the 
propagation  of  the  alpha,  beta  and  gamma  rays,  the  log- 
arithmic decay  of  radioactivity,  etc.  The  speaker  also 
exhibited  samples  of  radio-active  and  phosphorescent 
materials. 


The  Fire  Hazard  in  Turbo-Generators 

.■\  paper  on  "The  Fire  Hazard  in  Turbo-Generators"  was 
read  by  Mr.  G.  S.  Lawler,  electrical  engineer  for  the  .Asso- 
ciated Mutual  Fire  Insurance  Companies  of  Boston,  Mass., 
at  the  Dec.  5  closing  session  of  the  New  York  winter  meet- 
ing of  the  American  Society  of  Mechanical  Engineers,  the 
earlier  sessions  of  which  convention  were  reported  in  our 
issue  of  Dec.  6. 

The  chances  of  electric  generators  of  the  older  engine- 
driven  type  being  seriously  injured  by  fire  in  the  event  of 
failure  of  insulation  is  very  slight,  said  Mr.  Lawler. 
Occasionally  arcing  ignites  their  insulation  at  some  point, 
but  seldom  does  the  fire  spread  before  it  is  extinguished. 
In  the  newer  turbo-alternators,  however,  there  exists  a 
.great  hazard  that  serious  fire  damage  will  follow  arcing. 
The  reasons  for  this  are  the  large  amount  of  exposed,  con- 
centrated, combustible  material  in  the  generator  insulation, 
the  large  amount  of  energy  usually  involved  in  a  short- 
circuit  of  such  a  large  machine,  the  quantity  of  oxygen 
being  blown  into  the  machine  with  the  cooling  air,  and  the 
inaccessibility  of  the  burning  parts.  Such  arcing  may  occur 
iri  turbo-alternators  frogi  a  variet}'  of  causes,  among  them 
distortion  of  stator  coils  and  injury  to  insulation  caused  by 


December  13.  1913 


ELECTRICAL     WORLD 


heavy  current  rushes.  Generators  provided  with  sufficient 
reactance  to  limit  the  current  flow  may  not  give  trouble 
until  near  the  end  of  their  life,  when  short-circuits  from 
ordinary  causes  may  be  expected. 

To  reduce  the  possibility  of  fire  damage,  Mr.  Lawler  pro- 
posed that  all  exposed  coils  be  provided  with  non-combusti- 
ble outer  coverings,  that  the  cooling  air  be  filtered  to  free 
it  of  oily  vapors,  and  that  in  case  of  fire  the  blast  be  auto- 
matically cut  off  by  the  closing  of  dampers  released  by 
fusible  links,  while  at  the  same  time  carbon  dioxide  or 
other  inert  gas  be  introduced  into  the  machine  to  ex- 
tinguish combustion.  Carbon  dioxide,  it  was  suggested, 
might  be  kept  ready  in  liquid  form,  being  piped  through 
valves,  expansion  tanks,  etc.,  to  the  generators  for  emerg- 
ency use. 

Discussion 

Mr.  B.  F.  Laninie,  Pittsburgh,  Pa.,  transmitted  a  writ- 
ten discussion,  read  by  Mr.  H.  W.  Flashman,  in  which 
approval  was  expressed  of  the  ideas  contained  in  the  paper, 
while  emphasis  was  laid  on  the  fact  that  fires  in  turbo- 
generators have  been  found  to  occur  with  much  greater 
frequency  in  large  machines  and  in  those  operating  at  high 
voltages.  This  percentage  of  relative  damage  persists  even 
in  spite  of  the  fact  that  most  of  the  smaller  machines  are 
older  than  the  large  units  and  have  therefore  had  more  time 
to  undergo  insulation  depreciation.  Mr.  Lamme  reported 
experiments  in  which  attempts  were  made  to  delay  combus- 
tion by  the  use  of  asbestos  coverings,  but  he  declared  that 
where  the  arc  was  sufficient  to  gasify  the  insulation  the 
fire  was  found  to  spread  about  as  rapidly  with  as  without  the 
non-burning  cover.  Asbestos  tape,  in  fact,  he  said,  is  now 
believed  to  introduce  a  positive  element  of  danger.  Taking 
up  Mr.  Lawler's  suggestion  that  dampers  be  arranged  to 
shut  off  the  cooling  air  blast,  Mr.  Lamme  questioned 
whether  the  percentage  of  leakage  remaining  even  under  the 
best  conditions  of  damper  closure  might  not  still  be  suffi- 
cient to  fan  the  flames.  A  small  quantity  of  CO,  would 
have  little  effect  in  smothering  fires  of  this  kind.  Im- 
proper action  of  automatic  devices  might  actually  result  in 
the  exact  damage  to  the  turbo-alternators  which  these  de- 
vices were  designed  to  prevent.  For  example,  large  turbo- 
generators require  a  large  continuous  supply  of  cooling  air, 
and  in  the  case  of  even  momentary  interruptions  to  this 
supply  such  machines  quickly  overheat.  In  the  event  of 
accident  to  the  fusible  links  proposed  by  Mr.  Lawler,  the 
dampers  would  automatically  close,  at  once  interfering  with 
the  normal  cooling  action  and  causing  the  machines  to  over- 
heat, possibly  with  dangerous  results.  Mr.  Lamme  sug- 
gested that  the  blower  motors  be  operated  from  the  tur- 
bines which  they  cool.  This  arrangement  would  always 
insure  the  operation  of  the  blower  as  long  as  its  turbine  was 
in  service,  while  in  case  of  either  an  external  or  an  internal 
short-circuit  the  blower  would  be  automatically  shut  down, 
shutting  off  the  air  supply. 

Mr.  I.  E.  Moultrop,  I5oston,  Mass.,  referred  to  the  rapid- 
ity with  which  trouble  in  a  turbo-alternator  may  spread. 
He  declared  that  the  present  topic  was  one  for  electrical 
engineers  to  treat,  and  that  the  A.  S.  M.  E.  should  restrict 
itself  to  discussions  in  its  own  field. 

Mr.  P.  S.  Lincoln.  Pittsburgh,  Pa.,  told  of  the  difficulty 
he  had  encountered  in  attempting  to  get  the  Underwriters 
to  insure  the  windings  of  generators  against  damage  from 
fires  originating  within  themselves. 

Mr.  F.  E.  Cardullo,  New  York,  suggested  that  steam  be 
introduced  into  the  generator  casing  to  stifle  fires  in  the 
windings,  since  this  fluid  in  large  quantities  is  always  im- 
mediately available  at  the  turbine.  As  wet  steam  would 
be  more  advantageous  than  the  superheated  vapor  he  sug- 
gested bleeding  the  extinguishing  supply  from  one  of  the 
later  turbine  stages. 

Mr.  H.  G.  Reist,  Schenectady,  N.  Y.,  pointed  out  that 
there   is   little   to   be   expected   from   putting  fire-resistant 


material  on  the  windings,  since  in  any  case  these  soon  be- 
come soaked  with  combustible  matter.  To  show  how  readily 
an  incombustible  material  can  contribute  to  combustion, 
Mr.  Reist  cited  an  instance  in  which  an  oil-soaked  cement 
floor  burned  as  fiercely  as  other  wooden  parts  of  the  same 
building.  He  recommended  that  if  the  blast  cut-off  were 
used  the  automatic  damper  be  arranged  both  to  close  the 
blast  inlet  and  at  the  same  time  short-circuit  the  outlet, 
thus  leaving  inert  air  to  be  circulated  within  the  machine. 

Mr.  Albert  Blauvelt,  Chicago,  suggested  that  completely 
burned  chimney  gases,  previously  cooled,  might  be  admitted 
to  the  turbo-alternator  casing  to  drown  out  an  incipient  fire. 

Mr.  R.  D.  DeWolf,  Syracuse,  N.  Y.,  observed  that,  re- 
gardless of  the  oxygen  supply  in  the  surrounding  atmos- 
phere, the  insulation  inside  the  machine  might  easily  be  de- 
stroyed if  the  heat  were  great  enough. 

Mr.  George  I.  Rockwood,  Worcester,  Mass.,  commented 
briefly  on  the  proposals  to  turn  high-pressure  steam  and 
chimney  gases  into  the  casings  of  turbo-alternators. 

Mr.  Selby  Haar,  New  York,  reminded  the  audience  that 
good  fire-resistant  materials  are  almost  invariably  poor 
thermal  conductors  and  that  therefore  this  use  will  be 
objected  to  by  electrical  designers  who  aim  to  have  their 
machines  operate  with  the  greatest  possible  free  radiation. 

In  closing  the  discussion,  Mr.  Lawler  said  that  the  pro- 
posed use  of  non-combustible  coverings  would  not  be  in- 
tended to  prevent  the  spread  of  fire  but  to  retard  it  until 
other  means  of  extinguishing  the  destruction  could  be 
brought  into  play. 

Public  Service  Commission  News 
Wisconsin   Commission 

Upon  the  recommendation  of  the  Wisconsin  Railroad 
Commission,  the  Madison  Gas  &  Electric  Company  has  re- 
duced its  rates  for  electric  lighting  in  Madison.  The  new 
schedule,  which  goes  into  effect  immediately,  is  as  follows: 
Primary  rate,  10  cents  per  kw-hr.  instead  of  12  cents;  sec- 
ondary rate,  6  cents  instead  of  8  cents ;  excess  rate,  2  cents 
instead  of  4  cents.  The  recommendation  was  originally 
submitted  to  the  company  nearly  a  year  ago  with  the  under- 
standing that  the  reduction  would  not  go  into  effect  until 
assurance  had  been  received  from  the  Common  Council 
that  the  pending  contract  for  street  lighting  would  be 
settled  in  a  manner  satisfactory  to  the  company  and  the 
commission.  This  is  the  third  material  reduction  which  has 
been  made  in  the  electric  rates  of  the  Madison  Gas  &  l^lec- 
tric  Company  within  about  three  years. 

The  commission  has  ordered  the  Clinton  Telephone 
Company  and  the  Bergen  Telephone  Company  to  make 
joint  use  of  certain  toll  lines  and  has  reaffirmed  its  previous 
decision  concerning  the  rates  for  joint  toll  service.  The 
decision  notes  that  the  Bergen  Telephone  Company  is  fur- 
nishing service  to  a  small  number  of  subscribers  in  the  city 
of  Clinton  and  orders  the  practice  stopped. 

Indiana  Commission 

The  Public  Service  Commission  of  Indiana  will  receive 
a  petition  soon  from  the  Central  Union  Telephone  Com- 
pany asking  permission  to  increase  rates  on  practically  all 
telephone  service   in  Indianapolis. 

Citizens  of  South  Bend  have  petitioned  the  commis- 
sion to  decide  whether  the  terms  of  a  proposed  new  con- 
tract with  the  Indiana  &  Michigan  Electric  Company  by 
the  city  authorities  for  furnishing  street  lights  for  South 
Bend  are  reasonable.  They  contend  that  the  rates  are 
not  reasonable  and  that  individual  lighting  bills  are  too 
high.  .'\  general  revision  of  rates  and  the  prevention  of 
the  proposed  ten-year  city  lighting  contract  are  asked  in 
case  the  commission   finds  the  charges  excessive. 

The  commission  has  been  informed  that  the  Princeton 
Water  &  Lighting  Company  desires  to  surrender  its  fran 
chise   and  take   an   indeterminate  permit. 
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Current  News  Notes 

Engineer  Uhi;ei)  for  Illinois  Commission. —  The  Illinois 
Society  of  Engineers  and  Surveyors  has  presented  a  peti- 
tion to  Governor  Dunne  asking  for  the  appointment  of  at 
least  one  engineer  on  the  Public  Service  Couiniission.  which 
is  to  take  office  the  first  of  the  new  year. 

*  *     * 

Engineer  for  Interstate  Co.mmerce  Commission. — The 
American  Institute  of  Consulting  Engineers  through  Mr. 
Alfred  Noble,  the  president,  and  Mr.  Eugene  W.  Stern, 
the  secretary,  has  addressed  a  letter  to  President  Wilson 
asking  for  the  appointment  of  some  able  and  experienced 
engineer  to  fill  one  of  the  vacancies  on  the  Interstate 
Commerce  Commission. 

*  *     * 

Rll.I.      FOR      ReGI  I..\T10N      OF      INTERSTATE      HyDROELECTRK: 

I^roperties. — .\  bill  lias  been  introduced  in  the  House  of 
Representatives  by  Mr.  William  L.  Igoe,  Congressman  of 
Missouri,  which  is  designed  to  give  the  Interstate  Com- 
merce Commission  regulation  of  the  rates  of  hydroelectric 
companies  engaged  in  interstate  business.  Congressman 
Igoe  made  a  statement  in  connection  with  the  introduc- 
tion of  the  bill  in  which  he  said  that  the  expected  reduc- 
tion in  price  of  electric  energy  had  not  ensued  as  a  result 
of  the   hydroelectric   development   at    Keokuk. 

*  *     * 

SOCIETY  MEETINGS 

PupiN  Before  New  York  Electrical  Society. — Dr. 
Michael  I.  Pupin  will  deliver  a  lecture  before  the  New 
York  Electrical  Society  in  the  Engineering  Societies 
Building  on  Dec.  18  at  8  p.  m.  His  subject  will  be  "The 
Science  and  Art  of  the  Pupin  Coil." 

*  *     * 

Atlanta  Meeting.  A.  A.  A.  S. — The  mid-winter  meet- 
ing of  the  American  .Association  for  the  Advancement  of 
Science  and  affiliated  societies  will  be  held  at  Atlanta.  Ga., 
from  Dec.  29,  1913,  to  Jan.  3,  1914.  The  president  of  the 
association  is  Dr.  Edmund  B.  Wilson,  Columbia  Univer- 
sity, New  York.  The  permanent  secretary  is  Mr.  L.  O. 
Howard,   Smithsonian    Institution.   Washington.   D.    C. 

*  *     * 

Jovian  Theater  Party  at  Philadelphia. — Philadelphia 
members  of  the  Jovian  (Jrder  will  give  a  theater  party  Dec. 
18  to  witness  a  performance  of  "The  Ghost  Breaker."  Mr. 
Washington  Devereux  is  chairman  of  the  conunittee  in 
charge  of  the  event.  At  the  Jovian  luncheon  held  at  the 
Hotel  Bingham  Dec.  4  Statesman  George  L.  Thompson  was 
scheduled  to  deliver  a  talk  on  "How  to  Finance  a  Large 
Corporation." 

*  *     * 

Southern  California  Jovians. — All  records  for  attend- 
ance at  the  meetings  of  the  Jovian  Electrical  League  of 
Southern  California  were  broken  Dec.  3,  when  120  mem- 
bers assembled  at  Christopher's,  Los  Angeles,  and  enjoyed 
an  entertainment  program  of  vaudeville  acts.  At  the 
annual  election  in  November  the  league  elected  the  follow- 
ing officers:  Chairman,  Mr.  J.  N.  Colkitt;  vice-chairman. 
Mr.  T.  E.  Burger;  secretary-treasurer,  Mr.  K.  E.  \'an 
Kuran,  and  executive  committee.  Messrs.  J.  G.  Pomeroy 
and  J.  H.  Pieper. 

*  ♦     * 

New  York  Jovian  League. — At  a  meeting  of  the  Jovian 
Order  in  New  York  on  Dec.  10  Statesman  C.  L.  Hight 
announced  that  a  movement  is  under  way  to  organize  a 
New  York  Jovian  League  to  be  conducted  under  the 
auspices  of  the  Jovian  Order.  The  executive  committee 
of  the  league  will  be  made  up  of  the  chairmen  of  the 
various  local  committees  of  the  Jovian  Order.  Tentative 
plans  and  a  constitution  will  be  submitted  for  discussion 
at  a  later  meeting.     The  chief  speaker  at  the  meeting  was 


Dr.  C.  B.  Meding,  who  took  as  his  subject  the  effect  of 
eyesight  upon  character.  Hereafter  meetings  will  be  held 
on  Wednesday  of  each  w-eek  at  the  Hotel  Martinique. 

*  *     * 

New  York  Companies'  Section,  N.  E.  L.  A. — The  New 
^'ork  Companies'  Section  of  the  National  Electric  Light 
Association  will  hold  a  meeting  on  Dec.  15  at  the  Edison 
Auditorium,  44  West  Twenty-seventh  Street.  Two  papers 
will  be  presented,  one  on  "Personal  Initiative  Within 
Corporate  Enterprise,"  by  Mr.  J.  W.  Eaton,  of  the  New 
York  Edison  Company,  and  another  on  "Instrument  Main- 
tenance," by  Mr.  S.  E.  Boyland,  also  of  the  Edison  com- 
pany. Arrangements  have  been  made  for  presenting  sev- 
eral reels  of  moving  pictures  of  special  interest  to  the 
electrical  industry.  Mr.  F.  C.  Henderschott,  124  West  I 
Forty-second  Street,  New  York,  is  executive  secretary  i 
of  the  New  York  Companies'  Section. 

*  *     * 

Commonwealth  Edison  Company  Section  of  N.  E. 
L.  A. — The  first  1913-1914  "get-together"  meeting  of  the 
Commonwealth  Edison  Company  Section  of  the  National 
Electric  Light  Association,  held  Dec.  2  in  the  Insurance  Ex- 
change, Chicago,  was  an  altogether  successful  affair.  There 
were  no  speeches  and  no  formality,  but  good  fellowship  was 
expressed  by  singing,  cheering  and  social  intercourse.  The 
company  orchestra  furnished  instrumental  music  and  re- 
freshments were  served.  The  attendance  was  very  large, 
about  1 100  men  being  present.  The  next  meeting  of  the 
section  will  be  held  on  the  evening  of  Dec.  16  in  the  Hotel 
Sherman.  Mr.  F.  S.  Peabody,  of  Chicago,  the  well-known 
coal  operator,  will  give  a  talk  on  "Coal  Mining,"  illus- 
trated by  motion  pictures. 

*  *     * 

Meeting  of  Yonkers  Division  of  New  York  C"^'- 
panies'  Section,  N.  E.  L.  A. — The  second  monthly  mc' 
ing  of  the  Yonkers  Division,  New  York  Companies'  Sc 
tion.  N.  E.  L.  A.,  was  held  on  Dec.  8  at  the  station  of  the 
^■onkers  Electric  Light  &  Power  Company,  Mr.  G.  B.  Cor- 
nell, Jr.,  chairman,  presiding.  Mr.  Edward  J.  Reilly  read 
a  paper  entitled  "The  Corporation  and  the  Man."  Miss 
Mary  A.  Naylor  gave  an  interesting  talk  on  "The  Electric 
Iron  in  the  Home,"  and  Mr.  H.  J.  Otto  addressed  the 
members  on  the  subject  of  voltage  regulation  of  alternat- 
ing-current feeder  circuits,  illustrating  his  remarks  with 
lantern  slides.  Mr.  Leslie  Sutherland,  general  manager  and 
vice-president  of  the  Yonkers  Railroad  Company,  also 
spoke.  It  was  decided  to  hold  a  "ladies'  night"  either  in 
January  or  February. 

*  ♦     *. 

Electric  Club  of  Chicago. — At  the  meeting  of  the 
Electric  Club  of  Chicago  on  Dec.  4  officers  were  elected 
for  the  year  1914.  the  men  chosen  by  the  nominating  com- 
mittee being  selected.  On  the  evening  of  Jan.  8  there  will 
be  a  "get-together"  meeting  at  which  the  new  administra- 
tion, headed  by  Mr.  .-Mfred  R.  Bone,  commercial  superin- 
tendent of  the  Chicago  Telephone  Company,  will  take 
charge.  A  gold  watch  fob  was  presented  to  Mr.  George  C. 
Keech.  the  president  now  in  office.  Mr.  Bone,  the  new 
president,  and  the  other  newly  elected  officers  spoke  briefly. 
Mr.  A.  A.  Gray  gave  an  address  on  "Developments  in  the 
Electrical  Field  During  the  Y'ear."  He  spoke  of  the  com- 
mercial aspects  of  the  industry,  the  consolidation  of  elec- 
trical properties,  the  increase  in  number  of  regulatory  com- 
missions, the  notable  accomplishments  of  the  year  in  an 
electrical  sense,  the  output  of  electrical  energy  in  Chicago, 
the  improvement  in  the  out-door  type  of  transformers,  and 
the  technical  developments  in  electric  lighting.  Mr.  Gray 
made  the  assertion  that  there  has  been  a  26  per  cent  in- 
crease, approximately,  in  the  value  of  the  output  of  the 
electrical  industries  during  the  year  1913.  He  said,  how- 
ever, that  owing  to  price  shrinkage  this  represented  a  35 
per  cent  increase  in  volume  of  output. 
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The  Central  Station  Idea  in  German  Silesia 


Mines,  mills,  factories,  railways  and  general  lighting 
service  supplied  from  modern  steam  stations — ^Underground 
transmission    at    6000    volts— Use    of  20,000-kva  turbines 


SILESIA  from  a  historical  standpoint  has  long  been 
one  of  the  most  interesting  districts  of  eastern 
Europe,  and  now  again  the  modern  German  province 
of  the  same  name  is  attracting  a  measure  of  attention  quite 
disproportionate  to  its  mere  physical  size.  The  cause  this 
time  lies  in  its  recent  rapid  electrical  development,  for 
within  the  borders  of  this  mountainous  section  some  very 
interesting  e>q)eriments  are  being  worked  out  in  the  appli- 
cation of  central-station  energy  to  industrial  uses. 

One  of  the  most  extensive  of  these  central-station  sys- 
tems is  the  network  of  the  Silesian  Gas  &  Electric  Com- 
pany, whose  headquarters  are  at  Breslau.  This  company 
supplies  service  for  lighting  and  motor  drive  over  a  large 
region  in  Upper  Silesia,  which  is  the  mountain  district,  and 
operates  two 
generating 
plants,  located  at 
C  h  o  r  z  o  w  and 
Zaborze,  having 
a  combined  rat- 
ing of  nearly 
8000  hp.  These 
stations,  situated 
within  7  miles 
of  each  other, 
operate  in  paral- 
lel and  form  the 
center  of  the 
underground  dis- 
tribution system 
which  covers  the 
whole  industrial 
region  of  Upper 
Silesia. 

Begun  on  a 
small  scale  in 
1897,  the  Chor- 
zow  and  Zaborze 
plants  have  un- 
dergone frequent 
additions  until 
their  present  rat- 

•  ing  is  many  times 
(   the  initial  capac- 

•  ity.       The      first 
!  units     installed 

;  were  400-hp  engines,  although  later  looo-hp,  2000-hp 
and  finally  even  4000-hp  reciprocating  sets  were  added. 
In  recent  years  turbine  equipment  has  been  installed 
exclusively,  although  the  earlier  engine  sets  still  remain 
;  intact.  In  the  foreground  of  Fig.  i  are  seen  some 
:  of  the  Chorzow  steam-turbine  units  with  the  cylindrical 
shells  of  their  surface  condensers  mounted  on  the  same 
engine-room  level.  At  the  rear  a  number  of  earlier  engine- 
driven  alternators  are  shown.  To-day  the  Chorzow  station 
lias  a  total  rating  of  40,000  kvv  and  the  Zaborze  plant  one 
of  25,000  kw. 

The  last  prime-mover  set  to  be  installed  at  Chorzow  was 
a  2o,noo-kva  turbo-alternator  of  the  horizontal  type  built 
by  the  Allgemeine  Elektricitats  Gesellschaft.  .A.t  80  per 
cent  power-factor  this  machine  is  rated   for  an  output  of 
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16,000  kw.  The  rotor,  which  runs  at  1000  r.p.m.,  weighs 
approximately  50  tons.  Blowers  deliver  70,000  cu.  ft.  of 
filtered  air  through  the  generator  parts  each  minute. 

Steam  is  admitted  to  the  turbine  through  eight  valves, 
the  first  of  which  is  set  to  pass  quantities  up  to  an  amount 
corresponding  to  5000  kw  of  load.  The  ne.xt  six  valves  ad- 
mit 2000  kw  each,  and  the  last  valve,  used  principally  dur- 
ing overloads,  is  designed  to  pass  4000  kw.  Exhaust  from 
this  20,000-kva  turbine  is  received  by  two  condensers  each 
of  which  has  a  cooling  surface  of  64,500  sq.  ft.  Normally 
the  condensers  are  connected  in  parallel.  During  the  com- 
ing year  a  second  20,000-kvv  turbo-set  will  be  added  to  the 
equipment   of  this  station. 

Attention  is  also  directed  to  the  very  modern  and  well- 
designed  switch- 
i  n  g  equipment 
which  character- 
izes the  Chor- 
zow installation. 
For  example,  the 
cells  inclosing  the 
oil  switches  are 
closed  with  iron 
doors.  In  case  of 
fire  or  explosion 
of  one  switch  the 
burning  oil  is 
prevented  from 
spreading  the 
fire  to  neighbor- 
ing cells  and  thus 
extending  the 
damage.  Three 
triple-pole  o  i  1 
switches,  ar- 
ranged in  paral- 
lel, serve  to  con- 
nect the  large 
turbo-  genera- 
tor. Each  of 
these  switches  is 
capable  of  rup- 
turing the  full- 
load  current,  so 
that  in  case  of 
injury  to  any 
one  of  the  trio  operation  can  be  continued  with  the  others. 
.'Another  interesting  feature  of  these  Silesian  power  plants 
is  the  extensive  use  made  of  reinforced  concrete  for  many 
and  varied  purposes,  some  of  which  are  quite  foreign  to 
the  usual  applications  of  this  serviceable  material. 

From  the  viewpoint  of  -American  practice,  doubtless,  the 
feature  of  chief  interest  in  connection  with  the  Upper 
Silesian  system  is  the  scheme  of  distribution  by  means  of 
6000-volt  underground  cables.  The  6000-volt,  50-cycle, 
three-phase  output  of  the  alternators  is  transmitted  directly 
at  its  generated  pressure  and  is  reduced  to  the  desired  sec- 
ondary voltage  by  transformers  in,stalled  at  the  points  of 
consumption.  In  the  case  of  a  number  of  industrial  instal- 
lations, 6000-volt  motors  are  employed  operating  directly 
on  the  line  without  step-down  transformers.     These  high- 
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tension  primary  motors  are  used  chiefly  in  the  service  of 
roiling  mills,  blast  furnaces,  mines,  etc.  For  lighting  in 
the  towns  and  cities  included  in  the  company's  territory 
120  volts  and  240  volts  have  been  selected  as  the  standard 
secondary  pressure. 

At  the  present  time  the  Silesian  company's  central  sta- 
tions are   also   supplying   direct   current    for   operating   the 
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FIG.     2 MOTOR     DRIVE     IN     ROLLING     MILL    AT     JULIENHUTTE, 

GERMANY 

greater  part  of  the  Silesian  narrow-gage  railway.  Later 
three-phase,  6000-volt  alternating  current  will  be  pur- 
chased from  the  system  for  transmission  to  substations 
along  the  railroad's  right-of-way.  In  these  substations  the 
alteniating-current  supply  will  be  converted  into  600-volt 
direct  current  for  energizing  the  trolley. 

Aggressive  new-business  methods  have  characterized  the 
policies  of  the  Silesian  Gas  &  Electric  Company,  and  as 
the  result  of  this  progressive  attitude  in  the  making  of 
rates  when  disposing  of  energy  in  large  quanities  the  cen- 
tral station  now  includes  on  its  lines  many  of  the  largest 
manufacturing  plants  in  this  important  industrial  region. 
Already,  indeed,  a  strong  disposition  exists  to  use  central- 
station  service  extensively  in  the  mining  and  metallurgical 
fields  wherever  possible.  Practically  all  of  the  newer  in- 
stallations and  works  use  electric  drive  exclusively. 

In  the  field  of  residence  and  smaller  commercial  busi- 
ness the  company  has  been  no  less  successful  through  its 
institution  of  reasonable  rates  of  advantage  to  the  small 
consumer.  Although  the  high-tension  lines  are  placed 
underground  throughout  the  district,  most  of  the  low-volt- 
age distribution  circuits  are  of  the  overhead  type  common 
in  this  country.    Tables  reproduced  herewith  show  the  con- 

TABLE     I CONNECTED     LOAD     OF     SILESIAN     GAS     &     ELECTRIC 

COMPANY    SYSTEM 


Year 

Customers* 
Lighting,  K« 

Street 
Lighting, 

Kw 

Industrial, 
Kw 

Total. 
Kw 

1909 

8.282 

262 

13,719 

22.287 

1910 

8.910 

321 

16.710 

25,941 

1911 

10.651 

316 

20,682 

31,649 

1912 

10.980 

323 

34.152 

45.455 

works,  at  Gleiwitz,  in  Upper  Silesia.  It  is  one  of  the  nu- 
merous plants  of  its  kind  in  this  district  in  which  electric 
motors  supply  practically  all  the  power.  In  the  background 
of  the  illustration  are  seen  the  direct-current  reversible 
motors  for  driving  the  mill  rolls.  These  motors  are  of  the 
Allgemcine-llgner  type.  At  the  right  is  a  group  of  ma- 
chines  making   up  a  pair  of   Ilgner  motor-generator  sets 

TABLE     II — ENERGY     CONSUMPTION     OF     SILESIAN     SYSTEM     IN 
THOUSANDS    OF    KILOWATT-HOURS 


nected  load  and  kilowatt-hour  consumption  of  the  system 
during  the  last  four  years,  as  divided  among  various  classes 
of  customers. 

During  1912  the  Silesian  company's  system  output  was 
126,000,000  kw-hr.,  with  a  maximum  load  of  41,600  kw. 

In  Fig.  2  is  shown  an  electrical  installation  of  consider- 
able   interest    recently   completed   at   the    Tulienhiitte   iron 


Year 

Custom- 
ers' 
Lighting 

Street 
Lighting 

Indus- 
trial 

Street 
Railway 

Tota 

1909. 

14,639 
11,183 
12,372 
14,328 

937 
1,063 
1,105 
1,187 

52.184 
67,661 
80,686 
103,097 

,      4,326 

1      4.135 

!      5,918 

7,627 

72,08 
84.042 

1911 

100,081 

1912 

126,240 

which  take  three-phase,  6000-volt  alternating  current  from 
the  supply  mains  and  furnish  direct  current  for  the  rolling- 
mill  motors  above  mentioned.  The  equipment  is  assembled 
in  two  similar  halves,  each  composed  of  a  three-phase 
motor  coupled  to  a  direct-current  generator,  with  a  28-ton 
flywheel  mounted  on  each  connecting  shaft.  The  two 
halves  can  be  operated  separately  or  together,  depending 
upon  the  needs  of  the  mill.  Normally,  however,  the  two 
generators  are  coupled  in  series  and  supply  current  to  the 
two  rolling-mill  motors  (each  rated  at  1800  hp),  which  are 
also  connected  in  series.  Other  examples  of  the  use  of 
large  motors  for  rolling-mill  work  are  the  three  Allge- 
nieine  2000-hp  direct-current  motors  installed  in  the  Bis- 
niarckhiitte  tube  mills,  and  a  set  of  six  2500-hp  three- 
phase  motors  in  operation  in  a  large  structural-iron  roll- 
ing mill  in  the  same  vicinity. 

Another  of  the  large  central-station  networks  in  Silesia 
is  operated  by  a  local  enterprise  known  as  the  Provincial 
Union,  whose  lines  supply  such  centers  of  distribution  as 
Lauban,  Greiffenberg  and  Haynau.  The  shorter  lines,  as 
a  general  rule,  are  operated  at  10,000  volts,  while  the  cir- 
cuits supplying  Lowenberg  and  Haynau  operate  at  30.000 
volts.  At  each  of  these  centers  transforming  and  switch- 
ing substations  are  located  near  the  city  limits.    The  prac- 
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lice  has  been  to  run  the  high-tension  lines  in  closed  loops, 
each  of  which  includes  a  certain  number  of  localities. 

The  total  length  of  high-tension  lines  of  this  system  is 
now  about  400  miles,  and  the  company  is  operating  at  the 
present  time  in  the  five  cantons  of  Lauban,  Lowenberg, 
Hirschberg,  Bunzlau,  Goldberg-Haynau  and  Schonau,  with 
a  total  population  of  365,000. 
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Municipal  Electrical  Enterprise  in  England 

A  discussion  of  the  relative  merits  of  munici- 
pal and  private  operation  of  electrical  supply 
undertakings    in     England.       By    A     Briton 


FOR  years  it  has  been  the  practice  of  the  English  gov- 
ernment to  set  apart  enterprises  which  inunicipaH- 
ties  are  free  to  carry  on  for  the  benefit  of  the 
community.  "Municipal  trading,'"  as  it  is  compendiously 
called,  has  thus  become  a  feature  of  English  life,  and  among 
the  industries  which  have  been  much  favored  by  the  atten- 
tion of  town  councils  and  other  local  bodies  electric  light- 
ing and  traction  are  by  no  means  the  least  prominent.  It 
is  safe  to  say  that  in  most  English  towns  where  electricity 
is  used  for  lighting  the  plant  is  run  by  the  borough  council 
or  corporation,  while  so  far  as  traction  is  concerned  most 
of  the  electric  railways  are  in  the  hands  of  local  authorities. 

The  reasons  and  arguments  which  led  the  English  gov- 
ernment to  favor  municipal  as  against  private  control  are 
comparatively  simple.  It  was  thought  that  as  cheap  light 
and  traction  are  essential  to  the  well-being  of  every  citizen 
there  should  be  no  monopoly  in  their  use,  and  that  what- 
ever profit  should  be  made  ought  to  be  devoted  to  the  re- 
duction of  local  taxes  and  not  to  the  enrichment  of 
individuals.  Thus  when  a  large  profit  was  made  on  the 
year's  operation  of  a  municipal  electrical  undertaking  it 
was  thought  that  the  money  could  be  used  to  reduce  the 
ta.xes  or  to  reduce  the  price  per  kilowatt-hour  or  per  ride. 

To  sum  up  the  whole  matter,  a  municipality  goes  into 
business  under  certain  restrictions  which  are  clearly  anfi 
exhaustively  defined  by  act  of  Parliament.  If  it  has  power 
to  run  electric  railways  on  the  overhead  system,  it  cannot, 
without  fresh  authority  from  the  English  Parliament, 
adopt  the  underground  system.  If  it  finds  the  competition 
of  motor  buses  exigent,  it  cannot  scrap  its  plant  and  start 
business  on  new  lines,  .'\gain,  if  an  English  corporation 
has  power  to  supply  electric  light  it  cannot  supply  light- 
ing fixtures  without  special  dispensation.  In  these  cir- 
cumstances, hampered  at  every  turn,  it  cannot  make  a 
profit;  and  unless  a  business  can  be  run  at  a  profit  it  is  an 
elementary  principle  of  political  economy  that  it  cannot 
be  run  at  all. 

When  the  craze  for  indulging  the  mania  for  reducing 
the  ta.xes  by  municipal  enterprise  was  at  its  height  ten 
years  ago,  the  various  English  technical  papers  did  what 
they  could  to  point  out  that  the  practice  of  reducing  the 
..taxes  out  of  profits  was  financially  unsound,  unless  ade- 
quate allowance  was  made  for  depreciation.  .\t  the  tmie, 
of  course,  the  warning  fell  upon  deaf  ears,  but  the  school 
of  experience  has  now  taught  a  lesson  which  the  technical 
journals  wholly  failed  to  inculcate.  For  a  variety  of  rea- 
sons little  notice  has  hitherto  been  taken  of  this  most 
vital  point,  and  it  is  only  now  that  persons  concerned  with 
local  government  in  England  are  beginning  to  find  out  that 
this  is  the  rock  upon  which  the  ship  of  the  municipal  trader 
runs  most  chance  of  being  wrecked.  It  is  a  rock"  which  at 
the  best  of  times  is  but  faintly  visible  to  the  average  bor- 
iiiiuh  councilor  and  is  wholly  concealed  from  the  taxpayer. 
It  is  of  no  concern  to  the  man  who  is  elected  a  member  of 
a  corporation  for  a  period  of  three  years  or  less  that  ten 
years  afterward  the  municipal  enterprises  which  he  has 
pledged  himself  to  support  will  be  hopelessly  insolvent.  By 
that  time  he  will  probably  have  withdrawn  from  the  din 
of  municipal  politics.  "Take  no  thought  for  to-morrow"  is 
a  maxim  which  appeals  to  the  minds  of  the  municipal 
ri'ilitician.    He  is  not,  of  course,  to  be  greatly  blamed.    He 


is  not  paid  for  his  services.  In  nine  cases  out  of  ten  he 
has  honestly  given  freely  of  his  time  and  experience  (such 
as  it  is)  for  the  benefit  of  his  fellow-citizens.  It  is  not  his 
fault  that  his  services  are  worth  no  more  than  he  was  paid 
for  them.  It  is  the  fault  of  the  system  under  which  un- 
qualified persons  are  permitted  to  rush  into  various  enter- 
prises for  which  they  have  no  experience  and  to  spend 
capital  drawn  from  the  pockets  of  persons  who  are  com- 
pelled by  law  to  provide  it,  but  to  whom  is  given  hardly 
any  articulate  voice  in  its  disposition. 

To  point  the  moral,  it  is  necessary  only  to  refer  to  the 
English  electric  railway  enterprise.  It  is  now  many  years 
since  it  was  strenuously  urged  by  the  politicians — municipal 
and  other — that  street  locomotion  of  this  type  was  emi- 
nently fitted  to  be  controlled  and  owned  by  the  taxpayers. 
.•\.s  a  result  municipal  electric  railways  are  to  be  found  in 
many  parts  of  the  country.  In  some  places,  no  doubt,  the 
railway  is  still,  on  paper,  a  self-supporting  institution.  If 
not  making  large  sums  of  money,  the  town  councilors  in 
many  cities  are  able  to  §how  a  reasonable  profit.  But  what 
about  repairs  and  renewals?  How  large  is  the  scrap  heap 
at  the  tramway  depot?  What  is  the  state  of  the  track? 
Are  the  flanges  of  the  wheels  as  good  as  they  were? 

The  truth  is,  of  course,  that  when  a  kind  of  limited  mon- 
opoly was  conferred  upon  the  local  authority  that  body, 
content  generally  with  the  magic  word  "monopoly,"  asked 
for — and  got — nothing  more.  To  take  an  illustration: 
When  the  London  County  Council  obtained  railway  pow- 
ers the  motor  bus  was  not  thought  of.  Many — perhaps 
most — of  those  who  held  power  in  the  County  Council 
thought  that  the  last  word  had  been  said  in  the  solution  of 
the  problem  of  street  traffic.  It  did  not  concern  the  Parlia- 
ment of  London  that  other  vehicles  might  run  in  compe- 
tition with  their  rolling  stock.  Events  have  proved  that 
the  views  so  held  were  fallacious  and  that  the  monopoly 
which  was  so  proudly  vaunted  by  the  first  local  authority 
in  England  coidd  now  hardly  be  sold  in  the  market. 

There  is  one  aspect  of  the  failure  of  this  form  of  mu- 
nicipal trading  in  London  which  appeals  forcibly  to  those 
who,  in  their  business  as  engineers,  have  often  been 
harassed  by  the  tax  collector.  The  London  County  Coun- 
cil levies  taxes  with  no  sparing  hand.  And,  strange  to  say, 
through  the  glaring  imperfections  of  the  English  taxing 
system  it  cannot  collect  taxes  on  any  adequate  scale  from 
the  omnibus  companies  which  cover  the  streets  with  their 
cars.  Machinery  in  a  factory  or  mill  is  for  all  prac- 
tical purposes  taxable,  but  a  gasoline  engine  in  a  motor 
bus  adds  practically  nothing  to  the  taxes. 

The  result  has  been  that  in  many  parts  of  England  peo- 
ple are  coming  to  the  conclusion  that  the  best  course  for 
the  municipal  trader  would  be  to  acquire  parliamentary 
power  to  sell  out  and  thereby  eliminate  his  loss.  The  pri- 
vate electric  railway  or  lighting  company,  stimulated  by 
certain  restrictions  as  to  minimum  fares  and  meter  rents. 
can  do  all  that  is  required  by  the  public.  If  the  directors 
of  a  railway  company  find  it  is  impossible  to  cope  withithe 
increasing  needs  of  the  public  by  railways  alone,  they  ^re 
at  liberty  to  supplement  the  service  with  motor  busoS. 
This  is  merely  6ne  example  of  the  manner  in  which  pri- 
vate enterprise  can  undertake  what  is  practically  impos- 
sible for  municipal  enterprise. 
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Varied  Uses  of  Electricity  in  a  Modern  Hotel 


Central-station  service  for  lighting;,  motor  drive,  ventilation, 
water  pumping,  refrigeration  and  certain  heating  applica- 
tions  in    the  million-dollar  Hotel  Ohio  at  Vouugstown,  Ohio 


INASMUCH  as  cntiri;  reliance  on  central-.statJDTi  elec- 
trical supply  is  still  the  exception  rather  than  the  rule 
in  the  case  of  hotels,  the  example  of  the  new  Hotel 
Ohio  in  Youngstown,  Ohio,  is  interesting  and  instructive. 
This  hostelry,  which  has  just  been  opened,  is  very  modern, 
and  all  energy  for  lighting,  motor  drive  and  some  heating 
appliances  is  furnished  by  the  electric-service  company.  In 
this  respect  the  house  ranks  with  the  Hotel  Sherman,  of 
Chicago,  and  the  Hotel  Statler,  of  Cleveland. 

Standing  on  the  corner  of  Boardnian  and  Hazel  Streets  in 
\'oungsto\vn,  rather  aside  from  the  main  current  of  street 
traffic,  the  Hotel  Ohio  has  resorted  to  an  extensive  indi- 
vidual street-lighting  installation  in  order  to  attract  the 
traveling  public  to  its  doors.  Youngstown  boa.sts  no  "white- 
way"  illumination,  but  the  hotel's  ornamental  posts  make 
Boardman  Street  one  of  the  brightest  thoroughfares  in 
the  city.  In  addition,  therefore,  to  advertising  the  hotel 
this  private  lighting  installation  is  thus  of  real  value  to  the 
community. 

The  main  portion  of  the  hotel  measures  156  ft.  by  120  ft. 
and  rises  to  a  height  of  127  ft.  from  basement  to  roof. 
A  southeast  wing  of  the  building  is  but  three  stories  high 
and  measures  J"]  ft.  by  107  ft. 

In  lighting,  heating,  ventilation,  sanitation  and  safety  the 


Hotel  Ohio  seems  to  represent  the  latest  advances  in  hotel 
construction.  The  control  of  all  of  its  various  systems  is 
centered  in  the  switchboard  room  in  the  sub-basement,  as 
shown  in  an  accompanying  illustration.  The  switchboard 
itself  in  the  background  consists  of  six  marble  panels, 
which,  enumerated  from  left  to  right,  carry  the  control  ap- 
])aratus  for  the  alternating-current  motor-service  circuits 
(111  the  first  panel,  the  elevator  circuits  on  the  next  three, 
the  alternating-current  lighting  circuits  on  the  ne.\t,  while 
the  last  is  a  battery  panel  for  controlling  an  emergency 
storage  battery  charged  from  a  small  motor-generator  set 
in  the  switchboard  room.  The  alternating-current  service 
enters  the  building  through  an  underground  duct  and  is 
conducted  directly  to  a  bank  of  four  40-k\v,  2200/220/1  ic- 
volt  transformers  in  a  room  back  of  the  switchboard.  The 
low-voltage  taps  are  taken  from  these  two-phase  trans- 
formers to  the  alternating-current  panels  of  the  board. 

The  g-in.  by  14-in.  ammonia  pump  serving  the  refrigerat- 
ing system  is  shown  in  the  center  of  the  illustration.  This 
unit  is  driven  by  a  40-hp  Western  Electric  induction  motor 
operating  on  a  220-volt  circuit  at  514  r.p.m.  The  ice  plant 
of  the  hotel  is  capable  of  producing  25  tons  of  ice  a  day  if 
forced  te  the  limit  of  its  capacity.  Circulation  of  the  brine 
is   accomjilished   by   two   5-hp,   220-volt   Triumph   induction 
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motors  operating  at  1720  r.p.m.  A  3-hp  induction  motor 
belted  to  a  countershaft  is  arranged  to  drive  either  an  ice 
crusher  or  an  ice  saw  for  cubing  the  congealed  liquid  for 
use  on  the  table. 

The  vacuum-cleaning  system  for  the  entire  hotel  is  shown 
at  the  right  of  the  compressor.  This  outfit,  which  was  fur- 
nished by  the  McCrum-Howell  Company,  of  New  York 
City,  is  driven  by  a  lo-hp,  220- volt  induction  motor  operat- 
ing at  1200  r.p.m. 

HeatinGj  Ventilation  and  Sanitation 

In  an  adjacent  room  have  been  placed  two  boilers  supply- 
ing low-pressure  steam  for  the  steam  tables,  the  laundry 
and  the  \'an  Auken  heating  system.  Water  for  these  boil- 
ers is  supplied  by  two  automatically  operated  lo-hp  motor- 
driven  boiler-feed  pumps.  One  of  these  units  is  kept  in  re- 
serve at  all  times.  Both  operate  at  600  r.p.m.  For  the 
general  water-supply  system  of  the  house  a  75-hp  Western 
Electric  motor  drives  a  5-in.  by  6-in.  triplex  pump  lifting- 
water  to  a  tank  on  the  roof  of  the  building.  To  insure 
sanitation  and  to  relieve  the  hotel  of  all  waste  water  a  5-hp 
motor-driven  pump  has  been  installed  to  maintain  a  vacuum 
on  all  drainage  lines  leading  from  the  building. 

A  motor-driven  suction  fan  in  the  roof  takes  in  fresh  air 
from  above  the  surroundins;  bnildinrrs  and  delivers  it  to  an 


FIG.    2 lighting    units    IN    LUi'.IiV    AND   AliOUT    CLERKS    DESK 

air  washer  for  purification.  The  washer  is  capable  of 
cleansing  28,600  cu.  ft.  of  air  a  minute,  and  this  amount  it 
is  said  will  change  all  of  the  air  in  the  principal  rooms  of 
the  hotel  at  the  rate  of  once  a  minute.  The  air  is  heated  to 
the  desired  temperature  as  it  is  passed  through  the  washer. 
Burglar  alarms  and  fire  alarms  are  installed  in  the  halls  on 
every  floor  of  the  building. 

Electric  Service  in  Laundry  and  Kitchen 
The  laundry  is  equipped  with  electric  drive  throughout. 
In  the  background  of  the  illustration  showing  this  depart- 
ment may  be  seen  the  three  large  automatically  reversing 
motor-driven  tubs  in  which  the  linen  of  the  hotel  is 
washed.  The  tubs  are  driven  by  individual  3-hp  General 
electric  motors  which  are  reversed  by  contactors  mounted  on 
a  group  of  panels  within  the  wire  cage  at  the  right  of  the 
tubs.  Two  centrifugal  driers  driven  by  3-hp  induction 
motors  operating  at  1200  r.p.nu  remove  the  water  from  the 
wet  linen  as  it  is  brought  from  the  tubs.  .An  auto- 
matic safety  device  on  these  driers  prevents  starting  while 
the  lid  is  raised.  The  big  Troy  five-roll  mangle  in  the  fore- 
ground, used  for  finishing  all  flat  pieces,  is  driven  by  a 
b-hp  General  Electric  induction  motor  operating  at 
Ooo  r.p.m. 

In  the  kitchen  liberal  use  is  also  made  of  central-station 
.  nergv,  for  there  the  dishes  are  washed  in  a  motor-driven 


washer,  ice-cream  freezers  are  electrically  operated,  and  a 
small  motor-driven  buflfer  is  used  for  polishing  the  silver. 

Lighting 

The  general  lighting  of  the  main  lobby  is  furnished  by 
two  large  ornamental  units  suspended  from  the  ceiling  by 
chains.     Each  of  these  fixtures  carries  sixteen  6o-\vatt  tuns- 
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fig.  3 — motor-driven  machinery  in  laundry 

sten  lamps  with  frosted  bulbs.  Auxiliary  illumination  is 
supplied  by  the  tungsten  units  suspended  in  diffusing  bowls 
in  the  center  of  each  bay  under  the  mezzanine  floor. 
Four  upright  standards  illuminate  the  clerk's  desk.  The 
lobby  is  finished  in  Canadian  marble  and  the  natural  warmth 
of  the  predominating  gold  and  cream  blend  with  the  yellow 
of  the  tungsten  lamps  to  take  away  the  sense  of  coldness 
often  present  where  marble  is  used  extensively. 

Figs.  4  and  5  show  two  representative  types  of  lighting 
used  in  the  five  dining-rooms  of  the  hotel.  The  main 
dining-room  (Fig.  4)  has  been  finished  in  a  dignified  French 
gray  and  trimmed  with  gold.  Mirrors  about  the  sides  of  the 
room   reflect   images  of  the  clusters  of   frosted  lamps  and 


FIG.    4 lighting    of     MAIN     DINING-ROOM 

add  to  the  effective  illumination.  The  hanging  lanterns 
shown  in  the  rathskeller,  Fig.  5,  harmonize  with  the  Old 
North  style  which  has  been  followed  in  this  room,  and  the 
light  from  their  yellow  panels  lends  a  warm  glow  to  the 
surroundings. 

The   guests'    rooms,    of   which   there   are   217,    arc    each 
equipped  with  a  no-volt  electric  ceiling  fan  and  adequate 
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ligliting  equipment.  A  representative  bedchamber  is  shown 
ill  Fig.  6.  A  single  60-vvatt  tungsten  lamp  in  a  Holophane 
reflector,  suspentied  over  the  foot  of  the  African-mahogany 
bed,  provides  the  general  illumination  for  the  room. 
Smaller  shaded  lamps  over  the  dressing  tables  are  installed 
for  local  illumination.    Additional  flush-plug  receptacles  arc 
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installed  near  the  dressing  tables  for  the  convenience  of 
the  woman  who  uses  an  electric  curling  iron.  Telephone 
service  is  provided  in  each  room. 

I'or  the  service  of  the  guests  two  Otis  elevators  operat- 
ing from  the  500-volt  direct-current  circuits  of  the  central- 
station  company  ply  between  the  main  floor  and  the  eighth. 
Those  portions  of  the  hotel  frequented  by  the  hotel  em- 
ployees are  designed  so  that  it  is  unnecessary  for  the 
servants  to  enter  the  guests'  quarters  except  for  cleaning. 
Three  motor-driven  elevators  in  the  rear  of  the  building  are 
for  the  use  of.  the  servants  exclusively  in  traversing  the 
distance  from  the  machinery  room  in  the  sub-basement  to 
the  electrically  operated  laundry  on  the  third  floor. 

The  construction  and  equipment  of  the  Ohio  Hotel  cost 


FIG.    6 TYPICAL    guest's    CHAMBER,    HOTEL    OHIO 

approximately  $1,000,000,  and  the  ownership  is  purely  local, 
being  vested  in  a  stock  company  known  as  the  Youngstown 
Hotel  Company,  of  which  Mr.  J.  G.  Butler,  Jr.,  is  president. 
Mr.  C.  T.  Alexander  is  manager  of  the  hotel.  The  energy 
for  driving  all  electrical  apparatus  in  the  establishment  is 
purchased  from  the  Youngstown  Consolidated  Gas  &  Elec- 
tric Company. 


Transmission-Line    Service    to    Central    Ken  tuck; 
Towns 

Several  small  towns  and  rural  districts  in  Kentuck 
which  have  never  before  enjoyed  the  conveniences  of  elec 
trie  service  are  now  being  supplied  with  energy  from  th 
transmission  lines  of  the  Kentucky  Utilities  Companj 
which  has  its  main  offices  at  Lexington.  This  compan 
IS  a  subsidiary  of  the  Middle  West  Utilities  Company,  o 
t  hicago,  and  is  following  the  example  of  the  parent  corpc 
ration  in  furnishing  electric  service  to  towns  which  hav 
never  before  had  it,  in  a  number  of  cases  operating  sma 
plants  twenty-four  hours  a  day.  At  present  the  compan 
supplies  energy  to  seventeen  towns,  some  of  which  hav 
their  individual  generating  stations,  while  others  are  fe 
over  transmission  lines  from  central  points.  Generatin 
plants  are  located  at  Shelbyville,  Richmond,  Winchestei 
Elizabethtown,  Somer.sct,  Middlesboro  and  Pineville. 

Some  electricity  is  being  purchased  from  the  Lexing^o 
Utilities  Company  and  is  transmitted  at  33,000  volts  t 
Versailles,  from  which  it  is  distributed  to  several  sma 
towns  in  the  surrounding  territory.  Several  large  disti 
leries  are  located  in  these  places,  which  never  had  ele( 
tricity  before.  At  Tyrone  the  Kentucky  River  Sand 
(",ravcl  Company  operates  the  largest  rock  crusher  in  th 
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.State.  This  plant  was  formerly  run  by  steam,  but  is  no 
driven  by  electricity.  The  old  generating  plant  at  Lav 
rcnceburg,  another  town  on  the  line,  will  be  shut  dow 
shortly. 

A  new  loo-kw  generating  station  has  been  completed  1 
Shelbyville,  and  an  n,ooo-volt  transmission  line  has  bee 
built  from  that  place  to  Eminence,  a  distance  of  about  1 
miles.  Three  towns  are  fed  from  the  latter  plant,  and  i 
each  of  these  places  contracts  have  been  closed  for  stre^ 
series  incandescent-lamp  lighting. 

Down  in  the  southeastern  part  of  the  State,  in  the  tow 
of  Middlesboro,  is  a  150-kw  generating  station  which  su] 
plies  its  entire  output  to  coal  mines  in  the  vicinity,  j 
generating  station  which  supplies  energy  for  similar  pui 
poses  is  situated  at  Pineville. 

The  largest  separate  generating  plant  opened  by  th 
company  up  to  the  present  time  is  being  built  at  Somei 
set.  This  station  will  have  a  rating  of  200  kw  and  will  fui 
nish  energy  to  Somerset  and  to  Burnside.  a  town  about 
miles  to  the  south.  The  Kentucky  Utilities  Company 
also  contemplating  the  erection  of  a  large  station  at  Wii 
Chester  which  will  be  used  to  feed  the  town  of  Moui 
Sterling  as  well.  Elizabethtown  has  a  new  generating  plai 
which  is  about  completed  and  will  furnish  twenty-four-hot 
service  to  the  community.  A  contract  has  been  secured  i 
that  town  for  pumping  the  city  water,  and  a  20-hp  pum 
has  been  installed  which  will  supply  1,000,000  gal.  of  wat< 
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per  day.  Contracts  for  supplying  energy  to  motors  having 
a  total  rating  of  60  hp  have  also  been  closed.  In  addition 
to  the  industries  mentioned,  others  to  be  supplied  with 
energy  by  the  Kentucky  Utilities  Company  are  lumber  mills, 
cotton  mills,  motor  works  and  mines.  In  four  of  the  towns 
water  is  pumped,  in  three  ice  plants  are  operated,  and  in 
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Shelbyville  and  Somerset  gas  plants  and  street-railway 
systems  are  managed  in  conjunction. 

Most  of  the  transmission  lines  connecting  the  central 
generating  stations  with  the  smaller  outlying  towns  are 
ii.ooo-volt,  three-phase,  60-cycle  circuits.  Where  a  rural 
connnunity  desires  service  the  line  is  constructed  at  its  ex- 
pense and  25  per  cent  of  each  consumer's  monthly  bill  is  re- 
funded as  payment  on  the  amount  expended  for  line  con- 
struction. As  the  project  progresses  attempts  are  being 
made  to  standardize  the  rates.  The  form  of  contract  used 
by  the  Commonwealth  Edison  Company  of  Chicago  is  being 
used  wherever  business  agreements  are  entered  into. 

In  each  town  in  which  the  company  operates  it  has 
opened  u])  a  small  electric  appliance  office  which  is  sujier- 
intended  by  the  agent  in  charge  of  that  district.  On  the 
day  before  the  opening  of  such  an  appliance  office,  adver- 
tisements are  published  in  the  local  newspapers  informing 
the  people  of  the  new  service  and  announcing  prizes  which 
will  be  given  away  on  a  certain  date.  Each  person  expecting 
to  draw  a  prize  is  expected  to  fill  out  a  coupon  which  ac- 
companies the  advertisement.     .Several  (piestions  are  asked 
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[In   these   coupons   which    furnish    valuable   data    when   the 

Isme  arrives  to  solicit  contracts. 
Very    few   of   the   plants   which    were   purchased   by   the 

llentucky  Utilities  Company  had  offices  which  were  pleas- 
!)t  for  a  woman  to  reach.  The  new  appliance-sale  offices 
fihich  have  since  been  instituted  have  therefore  proved 
I  ry  attractive  to  the  women  and  make  the  new  electric 


service  a  much-ta!ked-of  subject  in  the  towns.  To  earn  the 
good  will  of  the  people,  advertisements  have  appeared  in 
the  newspapers  oti'ering,  upon  request  of  a  physician,  to 
furnish  free  electric-fan  service  to  any  patient  who  is  un- 
able to  pay  for  such  a  convenience. 

Pole-top  substations  are  used  in  several  of  the  towns 
which  are  supplied  with  energy  from  a  transmission  line 
running  through  them.  Transformers,  disconnecting 
switches,  regulators  and  Anderson  time  switches  arc  in- 
stalled on  many  of  these  substations.  Where  street  light- 
ing is  furnished  arrangements  are  made  with  town  marshals 
in  many  cases  to  wind  up  the  clocks  on  the  time  switches. 
.\11  of  tlic  towns  in  a  certain  district  are  under  the  super- 
vision of  a  district  agent,  who  has  an  automobile  so  that 
he  can  go  around  and  inspect  the  different  installations 
periodically.  The  agent  is  often  responsible  for  the  read- 
ing of  meters  and  the  collection  of  bills,  .\bout  once  a 
month  the  district  superintendents  meet  at  the  main  office 
of  the  Kentucky  Utilities  Company  in  Lexington,  where  they 
discuss  operation,  maintenance  and  the  securing  of  new 
business. 

The  officers  of  the  company  are:  President,  Mr.  Martin 
J.  InsuU.  Chicago,  and  vice-president,  Mr.  Harry  Reid. 
Lexington.  Ky.     .Mr.  C.  J.  Eaton,  Lexington,  is  manager  ot 
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the  commercial  department,  and  Mr.  ('.  t'.  Hyde.  Chicago, 
is  supervisor  of  construction. 


Electricity  at  $111  per  Kw-hr. 

The  central-staliiin  customer  who  thinks  he  is  paying 
a  high  rate  for  his  electricity  might  with  profit  follow  the 
calculations  sent  us  by  a  correspondent  who  has  figured 
$111  per  kw-hr.  to  be  the  cost  of  the  energy  consumed  in 
the  average  pocket  flash-lamp.  Such  a  flash-lamp  is  sold 
at  50  cents,  while  a  renewal  of  the  three  miniature  dry 
cells  usually  costs  25  cents.  The  little  filament  takes  about 
0.25  amp,  and  the  battery  supplies  3  volts.  Used  daily  such 
a  battery  will  be  found  to  be  exhausted  in,  say,  two  months, 
or  after  a  total  of  i<So  minutes  or  three  hours'  operation. 
The  output  of  the  cells  has  therefore  been  3  volts  X 
(\25  amp  X  3  hours,  which  equals  2.25  watt-hours.  .-\t  this 
rate  of  25  cents  for  2.25  watt-hours,  the  cost  of  a  kilowatt- 
hour  would  be  1 1. 100  cents,  or  $rii — which  is  more  than  a 
thousand  tiines  the  average  rate  paid  for  central-station 
electricity. 

.Applying  the  same  scheme  of  careful  calculation  to 
the  service  performance  of  a  pair  of  dry  cells  used  for 
door-bell  ringing,  an  even  higher  cost  jjer  kilowatt-hour 
will  be  obtained,  for  here  the  draft  of  current  taken  from 
the  battery  is  smaller  while  the  extremely  short  jieriods  of 
use  result  in  a  distressingly  low   "load-factor." 
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Battery  for  Experimental  Use 

By  Harry  K.  Dey 

Many  engineers,  draftsmen,  macliinists  and  others  scien- 
tifically inclined  have  felt  the  need  of  a  battery  that  could 
rest  on  the  .shelf  for  periods  of  six  months  or  a  year  ami 
yet,  when  the  occasion  arose,  would  be  ready  for  immediate 
use.  Primary  cells  of  the  removable-zinc  type  do  not  have 
high  enough  discharge  rates,  besides  exhausting  very 
quickly.  Those  of  the  sal-ammoniac  family  also  display  too 
low  outputs.  Dry  batteries  run  down  on  the  shelf,  while 
neither  their  capacity  nor  their  discharge  rates  are  up  to  the 
requirements.  The  lead-storage  cell,  while  meeting  all  the 
other  conditions,  will  not  retain  its  charge  for  any  long 
period  and  goes  to  rack  and  ruin  if  not  kept  charged. 

For  his  own  convenience,  therefore,  the  writer,  finally 
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solved  as  follows  the  problem  of  obtaining  a  cell  of  the 
desired  characteristics: 

A  hard-rubber  jar  divided  by  two  partitions  into  three 
compartments,  each  measuring  2.25  in.  by  4  in.  by  6.25  in. 
deep,  was  purchased.  This  container  provided  space  for 
three  cells.  N'ext  six  storage-battery  positive  plates  of  the 
lead  type  were  obtained  and  cut  crosswise  into  strips  1.375 
in.  wide  by  4.75  in.  long,  the  latter  figure  being  the  original 
width  of  the  plate. 

After  scraping  one  end  of  each  plate  and  its  adjacent 
edges,  the  plates  were  grouped  into  sets  of  twelve,  plac- 
ing together  their  flat  sides  separated  by  a  0.0625-in.  sheet 
of  wood,  completely  filling  the  space.  Berry  boxes  fur- 
nished this  spacing  material.  The  plates  are  tied  together 
with  twine,  while  a  wall  was  built  up  around  the  cleaned 
end  with  plaster  of  paris.  A  standard  pillar-post  connector 
was  then  set  in  the  center  of  the  basin  thus  formed.    After 


giving  all  the  cleaned  surfaces  a  liberal  sprinkling  with 
resin,  the  space  within  the  walls  was  filled  with  melted  lead 
that  had  been  heated  to  the  point  of  redness.  A  lead- 
burning  outfit  would  have  been  preferable,  but  with  proper 
mdgment  and  care  the  pouring  of  overheated  lead  makes  a 
fairly  good  substitute. 

By  thus  joining  together  the  twelve  small  segments 
(comprising  two  standard  plates)  a  thick  plate,  3.75  in. 
wide  by  4.75  in.  deep  and  1.375  in.  thick,  was  produced. 
The  wood  separators  were  then  removed  and  the  plaster 
carefully  washed  off,  leaving  the  spaces  between  the  sec- 
tions open  for  circulation  of  the  electrolyte.  While  this 
design  is  not  precisely  ideal  for  extremely  high  discharge 
rates,  it  will  nevertheless  take  care  of  100  amp  to  200  amp 
for  short  periods.  Three  of  these  thick  plates  were  made, 
one  to  serve  as  the  positive  electrode  in  each  compartment. 
I'"or  the  negative  plates  0.25-in.  rolled  zinc  was  purchased 
from  an  electrical  supply  house  and  cut  into  plates  approxi- 
mating 3.5  in.  by  4.75  in.  in  size.  At  one  end  these  were 
drilled  and  tapped  to  receive  copper  rods  about  0.1875  in. 
in  diameter,  to  serve  as  terminals.  Two  of  these  rods  are 
bent  at  right  angles,  reaching  over  to  be  clamped  by  the 
pillar-post  thumb-nuts  on  the  positive  plate  in  the  adja- 
cent compartment,  while  the  one  on  the  end  plate  remains 
straight.  This  arrangement  provides  a  quick  and  con- 
venient method  for  making  connections,  for  the  zincs  are 
to  be  removed  whenever  the  battery  is  not  in  use. 

The  zinc  plates  were  amalgamated  by  being  dipped  into 
the  electrolyte  and  then  being  rubbed  with  mercury.  The 
electrolyte  is  a  mixture  of  one  part  sulphuric  acid  with 
three  to  four  parts  of  water.  The  regular  lead-battery 
electrolyte,  although  slightly  stronger,  will  answer  the  pur- 
pose very  well,  for  a  wide  range  in  strength  of  the  solu- 
tion is  permissible.  When  mixing  the  acid  and  water,  pour 
the  acid  slowly  into  the  water,  stirring  continuously.  Never 
pour  the  water  into  the  acid,  or  the  results  may  be  dis- 
astrous to  eyesight,  good  looks  and  clothing.  Use  a  stone 
or  porcelain  vessel  as  the  receptacle  during  mixing,  for 
glass  is  liable  to  crack,  owing  to  the  heat  generated. 

This  battery  had  a  rating  of  about  60  amp-hr.,  with  an 
emf  of  7.5  volts.  The  extra  1.5  volts  over  the  emf  pro- 
duced by  the  same  number  of  lead  cells  is  due  to  the  zinc, 
which  gives  an  extra  half  volt  per  couple. 

The  battery,  including  the  outside  wood  case,  weighs 
about  25  lb.  W'hen  the  zincs  are  consumed  they  have,  of 
course,  to  be  replaced  with  new  ones.  As  a  pound  of  zinc 
will  give  over  200  amp-hr.,  this  item  is  negligible. 

The  battery  is  used  in  the  same  manner  as  any  plunge 
cell  of  the  primary  type.  It  is.  in  fact,  a  sort  of  com- 
promise between  a  primary  and  secondary  battery.  W'hen 
not  in  use  the  zincs  are  to  be  removed  and  then  absolutely 
no  action  can  take  place;  meanwhile  the  lead  positives  may 
remain  in  the  electrolyte,  being  unaffected  thereby.  The 
writer's  battery  has  stood  for  periods  of  fifteen  months  be- 
tween charges,  and  although  it  had  in  the  meantime  been 
used  many  times  for  operating  a  spark  coil  and  running  a 
motor  drawing  sometimes  20  amp  to  30  amp.  it  still  con- 
tained apparently  plenty  of  life  at  the  end  of  this  period. 
The  battery  is  now  two  and  a  half  years  old  and  has  been 
charged  only  twice,  in  addition  to  the  original  charge. 
It  is  now  apparently  ready  for  any  emergency,  judging  from 
a  recent  test,  although  about  eight  months  have  elapsed  since 
it  was  last  charged.  There  is  probably  no  limit  to  the  time 
that  such  a  cell  can  be  kept  upon  the  shelf  and  still  be  ready 
for  work  as  soon  as  the  zincs  are  immersed. 

While  the  construction  described  provides  a  very  com- 
pact battery,  a  good  substitute  (and  probably  an  easier  con- 
struction) would  be  to  use  two  full-sized  standard  lead  posi- 
tives, with  a  zinc  plate  removably  placed  between  them  as 
commonly  used  in  the  Grenet  type  of  bichromate-of-potash 
plunge  battery.  Such  a  battery  could  be  made  up  in  com- 
partment or  individual  cells  as  desired.  Such  construction,  | 
however,  would  have  thr  objection  that  onlv  one  face  of  the 
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positives  would  discharge,    whicli,    besides    lessening    the 
capacity,  might  cause  buckling. 

When  recharging,  the  zincs  may  be  left  in  the  cells  and 
the  zinc  will  go  from  the  solution  back  to  the  plates.  The 
cycle,  however,  will  be  incomplete,  for  a  considerable  quan- 
tity of  the  zinc  will  remain  in  the  electrolyte.  For  this 
reason  it  is  good  practice,  if  the  best  results  are  desired,  to 
replace  the  electrolyte  with  a  new  solution  after  charging 
the  battery. 


Electric  Coal  Mining  in  Central  Illinois 

The  O'Gara  coal  mine  in  Sangamon  County,  111.,  has  now- 
been  operating  with  electric  drive  exclusively  for  several 
months.  From  800  to  1000  tons  of  coal  is  being  produced 
daily  at  an  average  cost  of  $400  per  month  for  electrical 
energy,  according  to  data  obtained  from  the  Springfield 
Light,  Heat  &  Power  Company,  of  Springfield,  111.,  which 
furnishes  the  electricity.  According  to  this  figure,  the  min- 
ing company  is  operating  at  approximately  the  cost  of  its 
former  coal  bill,  without  the  attendant  inconveniences  met 
with  in  the  winter  from  heat  radiation  and  freezing  of 
water,  besides  avoiding  the  additional  labor  required  with 
steam  operation. 

Electrical  operation  of  the  mine  has  eliminated  the  use 
of  mules,  horses,  coal,  waste,  packing  and  firemen.  Water 
obtained  in  this  district  is  unsuitable  for  boiler  feed  except 
when  treated  with  some  boiler  compound.    The  two  major 
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advantages  of  electrical  drive  in  this  instance  are  the  elimi- 
nation of  heat  radiation  from  steam  pipes  and  the  fact  of 
doing  away  with  the  use  of  mules.  To  care  for  a  mule 
costs  75  cents  a  day,  and  the  wages  of  the  drivers  art- 
$2.83  a  day. 

Some  coal-mining  companies  in  Sangamon  County  have 
been  backward  about  installing  electric  drive,  as  it  requires 
an  outlay  which  they  were  not  certain  was  warranted  by  the 
results.  To  meet  this  argument  the  local  electric-service 
company  agrees  to  install  the  apparatus,  the  payments  on 
which  are  made  on  instalments.  The  electric-service  com- 
pany in  Springfield  estimates  that  a  looo-ton  mine  in  Illi- 
nois can  be  equipped  above  and  below  ground  for  electric 
service  for  about  $15,000.  This  includes  the  cost  of  install- 
ing, rebuilding,  bonding  rails  and  running  trolley  wires  for 
locomotives.  It  is  stated  that  the  equipment  will  pay  for 
itself  in  four  years  whether  the  mine  is  operating  or  not. 
Electric  service  shows  its  greatest  saving  over  steam  opera- 
tion when  the  mine  is  not  running.  This  is  a  considerable 
item  where  strikes  are  prevalent  and  the  mine  is  shut  down, 
as  the  gases  and  water  have  to  be  kept  out  of  the  mine 


whether  it  is  in  operation  or  not.  The  additional  advantage 
of  being  able  to  increase  the  output  of  a  mine  without  re- 
placing apparatus  or  making  numerous  changes  in  pipe  lines 
should  not  be  overlooked  in  any  estimate  of  the  merits  of 
electric  service. 

The  rate  earned  is  determined  by  the  maximum  demand 
and  the  energy  consumption.     As  two  voltages  are  used  in 
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FIG.    2 HOISTING    MOTOR    IN    0  GAKA    COAL    MINES 

the  mine,  separate  printometers  are  employed  to  record  the 
consumption  of  energy.  From  the  records  kept  since  the 
installation  of  electric  drive,  about  I  kw-hr.  of  energy  has 
been  consumed  per  ton  of  coal  mined. 

Electrical  energy  is  delivered  to  the  O'Gara  mine  over  a 
66oo-volt,  three-phase  transmission  line.  The  connected 
motor  load  aggregates  405  hp.  All  of  the  wiring  is  run 
through  conduit  to  the  point  where  it  is  delivered  to  the 
various  motors. 

Contrary  to  the  situation  encountered  in  Eastern  coal 
mines,  the  mines  in   Illinois  are   fairly  dry  and  practically 
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devoid  of  dangerous  gases.  Faults  in  the  structure  of  the 
earth  are  prevalent,  however,  and  the  shafts  are  lined  with 
concrete  to  prevent  slides.  The  interest  on  the  investment 
for  constructing  such  shoring  and  benching  in  the  dif- 
ferent levels  counterbalances  the  cost  of  pumping  in  wet 
mines. 

Two  vertical  shafts  are  installed  in  the  O'Gara  mine  at 
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present — one  for  delivering  fresli  air  to  the  mine  and  the 
other  for  the  removal  of  coal.  Ivach  !^llaft  is  provided  with 
;i  216-cii.  ft.  siniip  pit  for  collecting  the  small  amount 
of  water  which  seeps  into  the  mine  each  day.  Both  siunps 
are  emptied  by  a  single  automatic  electric  pump,  which  is 
required  to  be  operated  only  about  one  hour  each  day.  The 
apparatus  used   for  emptying  tin-  simips  consists  of  :i  tw<i- 
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Stage,  horizontal,  centrifugal  pump,  direct-connected  to  a 
220-volt,  three-phase  W'estinghouse  squirrel-cage  motor. 
Operating  at  1700  r.p.ni..  the  pump  is  capable  of  delivering 
50  gal.  per  minute. 

In  this  Illinois  field  coal  is  obtained  from  strata  about  200 
ft.  to  300  ft.  deep.  In  this  particular  mine  the  coal  is  lifted 
a  total  distance  of  300  ft.  The  old  steam-operated  cage 
hoist  formerly  used  has  been  replaced  by  an  electrically 
driven  Lidgerwood  hoist.  A  maximum  rope  speed  of  800 
ft.  per  minute  is  obtainable  on  this  hoist  and  a  round  trip  is 
completed  in  thirty  seconds..  Eight  seconds  is  required  for 
accelerating   the   car   to    full    rope    speed :    eleven    seconds 
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elapses  with  the  car  in  uniform  motion;  five  seconds  is  re- 
quired in  retarding  the  car,  and  six  seconds  is  required  in 
dumping  and  caging.  Kach  car  is  capable  of  carrying  1.3 
tons  to  2  tons.  The  two  cars  are  balanced  on  the  opposite  ends 
of  the  hoisting  cable  and  are  driven  by  a  150-hp  wound- 
rotor  W'estinghouse  motor,  which  is  connected  to  the  hoist- 
ing drinn  through  one  reduction  of  herringbone  gears.     .\n 


operator  at  the  top  of  the  shaft  controls  the  hoisting  motor 
and  brakes. 

The  coal  is  lifted  30  ft.  above  the  ground  and  dumped 
into  shaker  screens  where  the  different  sizes  of  coal  are 
sorted.  These  screens  are  S  ft.  wide,  2  ft.  deep  and  from  12 
ft.  to  25  ft.  long.  A  two-speed  W'estinghouse  squirrel-cage 
moti;r  operates  the  screens.  Tw-o  speeds  have  been  chosen 
in  operating  the  shakers,  as  it  has  been  found  that  when 
the  <|uantity  of  coal  in  the  shaker  is  considerably  lower  than 
the  normal  amount  the  screens  are  shaken  to  pieces  by 
vibration. 

In  new  mines  in  this  district  experience  has  shown  that 
20.000  cu.  ft.  of  air  per  minute  is  sufficient  for  ventilation. 
.\s  the  mine  grows  older  and  more  veins  are  opened  up,  the 
liability  of  stagnation  increases  and  as  high  as  150,000 
cu.  ft.  of  air  per  minute  is  required.  The  ventilating  fan  in 
the  OTJara  mine  is  geared  to  a  50-hp.  two-speed,  squirrel- 
cage  W'estinghouse  motor.     During  the  eight  hours  of  the 
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day  when  the  men  are  working  the  fan  is  operate<l  ai  r, 
speed:  at  other  times  it  operates  at  half  speed. 

-As  the  coal  is  mined  it  is  loaded  into  cars  which  .1^ 
l)ulled  to  the  hoisting  cage  by  a  Morgan-fiardner  elcctr 
locomotive.  This  locomotive  is  operated  from  a  270-vi 
trolley  wire  and  is  capable  of  pulling  an  S-ton  load.  Ti 
highest  pressure  of  'any  exposed  conductor  in  the  mine 
300  volts. 

In  the  blacksmith  shop  is  a  5-hp  W'estinghouse  squirrt 
cage  motor  which  operates  a  blower  furnishing  a  draft  fci 
the    forges.     This  motor  is   run  at   an   operating  speed  01' 
1 130  r.p.m. 

.Mternating  current   is  used   for  most  of  the  nintn-..  in 
the   mine,  but  the  locomotive  requires  direct  curreiu       ^ 
ioo-k\v  rotary  converter  is  installed  in  the  hoist  opi 
building  on  the  surface  for   furnishing  250-volt  to  -' 
<lirect  current.     In  the  same  building  with  this  rota- 
verier  are  the  hoisting  motor,  the  con'rol  apparatus  ,, 
switchboard. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Reciprocity  in  Advertising 

-Mr.  D.  H.  Howard,  advertising  manager  of  the  Coninion- 
wealth  Edison  Company,  in  a  recent  issue  of  Printers'  ink, 
calls  attention  to  an  example  of  reciprocity  in  advertising. 
He  speaks  of  a  street-car  card  of  the  National  Biscuit 
Company  bearing  the  words  "'Refreshing  Uneeda  Biscuit" 
and  illustrated  by  a  picture  of  an  electric  fan  running  full 
blast.  The  idea  of  the  fan  and  its  refreshing  breezes  is 
conveyed  no  less  prominently  than  the  merits  of  the  crack- 
ers. Mr.  Howard  thinks  that  this  street-car  advertising  is 
no  doubt  responsible  for  the  sale  of  many  electric  fans. 
The  advertising  department  of  the  Conmionvvealth  Edison 
Company,  to  show  its  appreciation,  thereupon  represented 
3  box  of  Cneeda  biscuit  on  a  dining  table  in  one  of  its 
newspaper  advertisements  exploiting  the  use  of  the  electric 
fan. 


Revenue  from  the  "  Turn-Down  "  Lamp 

The  Fort  \\'ayne  &  Xorthern  Indiana  Traction  Company. 
which  supplies  energy  for  lighting  and  commercial  purposes 
in  Fort  Wayne.  Ind.,  is  making  a  special  campaign  in  "turn- 
down" lamps  for  residence  use,  advantage  being  taken  of 
the  window  display  loaned  by  a  lamp  manufacturer.  This 
display  consists  of  a  miniature  theater  with  a  revolving 
stage  and  shows  toy  figures  operating  two-filament  turn- 
down lamps  as  the  curtain  rises  and  falls  upon  the  four 
different  scenes. 

The  new-business  department  of  the  Fort  Wayne  com 
pany  believes  that  these  lamps  arc  a  material  help  in  in- 
creasing customers'  monthly  bills  and  in  filling  out  that 
part  of  the  early  morning  load  curve  which  is  invariably 
low.  Tests  made  with  a  turn-down  lamp  show  that  if  it  is 
operated  ten  hours  each  night,  a  rather  large  estimate,  the 
nionthlv  bill  of  the  customer  will  i)e  increased  12  cents. 
The  comiiany  sells  the  lamps  for  45  cents  and  is  giving  its 
patrons  the  privilege  of  renewing  theni  at  an  additional 
cost  of  30  cents  each. 


Increasing  Sign  and  Show-Window  Lighting  Revenue 

The  (  cininionw  ealtli    f'ower  Company,  Jackson,  .Mich.,   is 
,  making  a  general  canvass  for  sign  and  show-window  light- 
;  ing  business.     In  eight  days  at  Jackson,  with  the  assistance 
I  of  representatives  of  the  Federal  Sign  System   (Electric), 
[contracts  were  closed  for  ten  signs,  which  will  increase  the 
Jmonthly  revenue  about  $150.     These  signs  were  purchased 
loutright  by  the  customers  and  are  lighted  and  maintained 
Iby  the  electric-service  company  at  a  flat  rate  which  is  very 
reasonable.      This   charge    also    provides    for    washing   the 
igns,  replacing  burned-out  lamjis,  and  switching  the  lamps 
off  and  on.     This  company  docs  not  urge  the  use  of  trans- 
parent signs,  as  illuminated  lamp-letter  signs  demand  more 
nergy. 

I  Along  with  the  sign  campaign  the  company  is  endeavor- 
hg  to  secure  long-hour  show-window  lighting  business, 
(•"ormerly  the  majority  of  the  local  show-window  lamps 
[urned  from  dusk  until  9  p.  m..  but  in  four  days  of  the 
ampaign  fifteen  merchants  were  induced  to  keep  their 
imps  lighted  until  11  p.  m.  For  the  latter  seivice  the 
at  monthly  rate  of  75  cents  per  lOO-watt  tung.sten  lamp  and 


50  cents  per  Oo-watt  unit  is  made.  This  ch,iri;e  includes 
also  lamp  renewals  and  the  patrol  service  of  the  men  who 
turn  the  lamps  off  and  on. 


Delivery  Service  with  Electric  Truck 

The   accompanying   illustration   shows  the   electric  truck 
used  by  the  Republic  Railway  &  Light  Company,  of  Voungs- 


TkUCK,      El.ECTKU 
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town,  Ohio,  for  conveying  supplies  to  its  storeroom  and 
electric  shop  and  for  delivering  to  customers  purchases 
made  in  its  retail  display  rooms.  The  truck  is  attractively 
finished  in  white  enamel  and  bears  on  its  side  the  legend 
"Electric  Shop,  Everything  Electrical."  On  the  dash- 
board ajipear  the  words  "We  do  wiring." 


Youngstown's  Electric  Shop 

The  Republic  Railway  &  Light  Company,  whicii  controls 
the  ^'oungstown  (Ohio)  Consolidated  Gas  &  Electric  Com- 
pany and  several  electric-railway  properties  operating  in 
and  about  Youngstown.  has  established  an  electric  shop  in 
connection  with  the  railway  ticket  office  of  the  company. 
-MI  ticket  purchasers  are  thus  obliged  to  go  to  the  electric 
shop  if  they  wish  to  save  money  by  avoiding  cash  fares. 
Lighting  and  motor-service  bills  arc  also  paid  here.  Fig.  i 
is  an  exterior  night  view  of  the  Stambaugh  Building,  in 
which  the  electric  shop  is  located.  The  situation  of  the 
building  on  the  main  square  of  the  city  gives  a  place  of 
jirominence  to  the  electric-shop  sign.  Light  from  tiie  orna- 
mental lighting  posts  in  front  is  also  reflected  from  the 
white  walls  of  the  building,  making  it  stand  out  clearly 
against  the  darker  background. 

The  sign  on  the  corner  spells  and  flashes  the  words  "The 
l-'lectric  Shop,"  while  the  zigzag  border  in  red  and  white 
tungsten  lamps  simulates  a  lightning  discharge  about  the 
edges  of  the  sign.  Four  large  panels  of  the  display  window 
innnediately  adjoining  the  corner  are  occupied  by  timelv 
exhibits    of    electrical    merchandise.      The    fla.sher    for   the 
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large  electric  sign  holds  a  permanent  place  in  the  corner 
of  these  show  windows  and  furnishes  a  never-ending 
source  of  attraction  to  persons  gazing  at  the  displays.  It 
was  originally  thought  that  the  flasher  would  be  kept  in  this 
position  only  temporarily,  but  the  arcing  contacts  on  the 
revolving  ilrum  have  proved  of  so  much  interest  to  the  pub- 
lic that  a  change  has  never  been  deemed  advisable. 


-E.XTEKIOK     NICHT    VIEW     OF     VOU  NCSTIl  VVX 
SHOP 


Fig.  2  shows  the  front  portion  of  the  large  room  occupied 
by  the  electric-service  company,  and  it  is  this  part  which  is 
properly  known  as  the  electric  shop.  At  the  rear  of  this 
room  a  row  of  ticket-sellers'  cages,  an  information  desk 
and  a  counter  screen  the  office  from  the  sales  and  demon- 
strating space.  No  price-cutting  competition  marks  the 
sale  of  appliances  from  the  electric  shop,  for  in  all  cases 
standard  retail  prices  are  maintained,  approaching  as 
nearly  as  possible  those  of  the  local  supply  dealers. 
Demonstrations  of  appliances  are  given  on  request.     The 
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FK;.    2 CIRCULAR    DISPLAY    COUNTER    IN     ELECTKll      >Hiir. 

YOUNGSTOWN,  OHIO 

desk  of  the  lady  demonstrator  may  be  seen  within  the  cir- 
cular display  counter  1  Fig.  2). 

Many  forms  of  advertising  are  utilized  by  the  company 
to  call  attention  to  the  features  displayed  at  the  electric 
shop.  A  weekly  electrical  page  in  a  local  newspaper  carries 
stories  of  popular  electrical  interest  clipped  from  the  tech- 
nical press.    About  these  short  articles  are  grouped  adver- 


tisements telling  of  the  devices  on  sale  at  the  electric  shop. 
Other  display  advertisments  are  run  daily.  During  holi- 
day periods  billboard  advertising  is  used  extensively. 

Mr.  J.  Hartshorn  is  lighting  contract  agent  of  the 
Youngstown  Consolidated  Gas  &  Electric  Company  and 
manager  of  the  electric  shop. 


Securing  Full-Schedule  Business  from  Present 
"Breakdown-Service"  Customers 

I  he  isolated-plant  owner  who  is  already  buying  insurance 
against  breakdown  in  the  form  of  a  readiness-to-serve  ar- 
rangement with  the  central-station's  system  often  consti- 
tutes one  of  the  salesman's  best  "prospects"  for  full-schedule 
central-station  business.  To  shut  down  such  an  isolated 
plant  altogether  it  should  be  necessary  only  to  show  the 
owner  how  heavily  his  power  service  is  costing  him,  when 
he  adds  to  the  plant  costs  per  kilowatt-hour  the  flat  charge 
made  by  the  company  for  what  it  denotes  its  "breakdown- 
service  connection."  This  flat  monthly  or  annual  break- 
down-service charge  is  properly  distributable  over  the  total 
number  of  kilowatt-hours  actually  generated  by  the  isolated 
plant,  so  that  one  may  consider  the  breakdown  insurance 
clement  of  the  total  cost  in  terms  of  so  many  cents  per 
kilowatt-hour   of    isolated    plant   output,   even    though    the 

RELATION    BETWEEN    LOAD-FACTOR   AND   UNIT    COST   OF   "READI- 

ness-to-serve"  under  breakdown 
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Load-Factor, 
per  Cent 

Cents  per 
Kw-hr. 

Tx)ad-Factor, 
1          per  Cent 

Cents  per 
Kw-hr. 

s.o 

5.48 

40.0 

0.69 

7.S 

3.65 

50.0 

0.55 

10.0 

2   74 

60.0 

0.46 

IS.O 

1.82 

70.0 

0.39 

20.0 

1..17 

80.0 

0.33 

25.0 

1.10 

90.0 

0.30 

30.0 

0.92 

i 

central   station's   lines   may   never  be   called   on    for   relay 
service. 

Obviously,  also,  the  magnitude  of  this  "breakdown" 
charge  entering  into  the  total  cost  of  a  given  kilowatt-hour 
will  depend  upon  the  load-factor  under  which  the  cus- 
tomer's plant  is  operating,  being  inversely  as  the  number  of 
liours  of  service.  If  the  salesman  can  quickly  estimate  this 
"Ijreakdown"  element  from  the  customer's  conditions  of 
cdiinected  load,  load-factor  and  "breakdown-service"  rate, 
the  result,  added  to  the  admitted  or  proved  cost  of  isolated- 
plant  output,  will  usually  show  a  total  cost  per  kilowatt- 
hour  much  in  favor  of  straight  central-station  service. 
Especially  is  this  true  if  the  customer's  load-factor  is  com- 
paratively low,  since  then  the  small  unit  output  of  the  plant 
has  to  be  saddled  with  the  entire  "readiness-to-serve"  in- 
surance cost. 

A  certain  Eastern  central  station  makes  a  "breakdown- 
service  connection"  charge  of  10  cents  per  month  per  50- 
watt  equivalent  connected,  which  expressed  in  other  terms 
is  $2  per  connected  kw  per  month.     In  a  given  plant  the 
actual  number  of  hours'  use  per  day  will  be  represented  by 
the  product  of  the  load-factor  and  730,  the  number  of  hours  j 
in  the  average  month.     For  each  kilowatt-hour  of  isolated-  j 
plant  output  the  unit  insurance  charge  against  breakdown  ■ 
will  therefore  be 
Breakdown  charge  per  kw  $2.00  $0,274 


730  X  load-factor  730  X  load-factor  load-factor 

Hence,  under  the  two-dollar  rate  quoted,  dividing  27.4 

cents  by  the  load-factor  of  the  installation  gives  the  in- 
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surance  charge  to  be  shared  by  each  kilowatt-hour  of  iso- 
lated-plant output.  Thus  it  becomes  possible  to  convert 
any  table  of  load-factors,  such  as  those  given  in  the  N.  E. 
L.  A.  Solicitors'  Handbook,  to  a  table  detailing  the  prob- 
able unit  cost  of  breakdown  service  to  these  different  classes 
of  customers.  Scrutiny  of  such  figures  will  then  suggest 
to  the  central-station  salesman  where  his  chief  opportunity 
lies  and  whether  the  rate  schedule  available  offers  any 
advantage  for  the  isolated-plant  customer  to  use  straight 
central-station  service.  The  accompanying  table  shows  the 
unit  insurance  cost  of  "breakdown  readiness-to-serve"  per 
kilowatt-hour  of  isolated-plant  output  for  various  cus- 
tomers' load-factors.  In  these  figures  a  breakdown  readi- 
ness-to-serve charge  of  $2  per  connected  kilowatt  is  made, 
but  no  central-station  energj-  is  assumed  to  be  used. 


Pittsburgh's  Solution  of  the  Small  Customer 
Problem 

The  Duquesne  Light  Company,  Pittsburgh,  Pa.,  at  present 
has  connected  to  its  circuits  some  2800  customers  receiving 
service  through  excess  indicators  on  flat-rate  contracts. 
Of  these  customers  60  per  cent  are  commercial  and  40  per 
cent  are  residential  patrons  who  have  been  secured  during 
two  and  one-half  years  of  constant  co-operative  soliciting 
by  the  central-station  company  and  the  manufacturer  of  the 
indicators. 

The  methods  used  in  securing  this  business  may  be  out- 
lined as  follows:  Solicitors  in  the  employ  of  the  Excess 
Indicator  Company  were  supplied  with  such  information  re- 
garding prospective  customers  as  was  available  and  were 
provided  with  blank  contracts  under  the  lighting  company's 
name.  The  size  of  the  contract  which  these  men  could  at- 
tack was  limited,  however,  by  the  fact  that  the  indicators 
are  regularly  made  in  ratings  only  up  to  10  amp  and  on 
special  orders  to  20  amp.  The  lighting  company  specified 
that  no  contracts  should  be  closed  calling  for  a  connected 
load  of  less  than  100  watts.  For  commercial  customers  a 
gross  rate  of  1.35  cents  per  watt  connected  was  quoted, 
o.i  cent  discount  being  given  for  payment  of  bills  before 
the  tenth  of  the  month.  Residential  patrons,  on  the  theory 
of  being  short-hour  users,  received  a  rate  of  i.i.  cents  per 
watt  connected,  with  a  o.i-cent  discount  for  prompt  pay- 
ment. 

In  almost  no  case  has  the  company  taken  contracts  for 
wiring  new  houses,  it  having  relied  upon  the  contractors  to 
handle  this  business.  However,  eight  solicitors  are  hard 
at  work  most  of  the  time  in  securing  contracts  for  wiring 
existing  buildings.  The  friendly  relations  which  have  been 
maintained  with  the  contractors  have  gone  far  in  aiding  the 
company  to  secure  the   small  customer. 

Viewed  from  the  customers'  standpoint  the  electrical 
energy  purchased  on  this  flat-rate  contract  is  inexpensive. 
In  the  average  commercial  installation  the  lamps  art- 
operated  nine  hours  each  day  for  twenty-six  days  in  a 
month,  making  a  total  operating  period  of  234  hours.  As- 
suming that  the  connected  load  is  i  kw  and  the  net  price 
is  1.25  cents,  the  monthly  bill  will  be  $12.50,  indicating  a 
rate  of  approximately  5  cents  per  kw-hr.  As  the  hours  of 
operation  are  increased  the  kilowatt-hour  rate  to  the  cus- 
tomer is  made  to  appear  more  favorable,  until,  upon  reach- 
ing the  maximum  monthly  period  of  operation,  720  hours, 
the  rate  becomes  about  1.4  cents  per  kw-hr. 

From  the  viewpoint  of  the  company  the  flat-rate  offer 
is  also  extremely  attractive.  A  looo-watt  installation  brings 
to  the  company's  treasury  each  month  $12.50,  or  $150  an- 
nually. When  it  is  considered  that  many  companies  earn 
less  than  $50  per  connected  kilowatt  per  year  the  desirable 
nature  of  such  business  will  be  readily  apparent.  There  are 
other  advantages  accruing  from  the  use  of  the  indicators 
which  cannot  so  readily  be  estimated  in  dollars  and  cents. 
For    instance,    a    considerable    reduction    in    transformer 


ratings  has  been  noticed  in  communities  where  the  major- 
ity of  customers  are  using  the  indicator,  for  although  each 
customer  may  have  installed  on  his  premises  a  large  num- 
ber of  lamps,  he  can  operate  only  a  limited  number  at 
any  time. 

No  trouble  is  reported  in  Pittsburgh  from  customers  en- 
deavoring to  use  electrical  appliances  of  high  wattage 
ratings  on  circuits  connected  for  light  indicator  loads. 
The  experience  there  has  been  that  as  soon  as  the  cus- 
tomer is  educated  to  the  point  where  electrical  appliances 
are  desired  his  business  can  be  obtained  on  a  metered  basis. 

The  2800  flat-rate  customers  on  the  Pittsburgh  com- 
pany's circuits  have  added  in  round  numbers  500  kw  of 
connected  load  to  the  system.  Thus  these  are  really  the 
small  customers,  as  the  average  connected  load  per  cus- 
tomer is  about  180  watts,  and  the  average  monthly  bill  is 
something  over  $1.90. 

Another  form  of  contract  much  in  use  by  Pittsburgh's 
householders  requires  that  the  patron  pay  a  "fixed  charge" 
of  15  cents  per  month  for  each  room  and  main  hall  on  the 
first  floor,  5  cents  per  month  for  each  room  on  the  upper 
floors  and  2  cents  for  each  lamp  outlet  on  the  premises 
in  excess  of  fifty.  Upper  halls  and  bathrooms  are  not 
charged  for.  In  addition,  the  customer  agrees  to  pay  an 
energy-  charge  of  6  cents  per  kw-hr.  for  all  energy  con- 
sumed. It  is  specified  that  the  minimum  fixed  service 
charge  shall  be  65  cents  per  month.  Data  collected  by  the 
company  show  that  this  charge  averages  about  75  cents. 
This  contract  was  introduced  for  the  advantage  of  the 
residential  patron  whose  monthly  bill  was  more  than  $1.50, 
and  it  is  recommended  to  those  wishing  to  withdraw  from 
the  flat-rate  contract.  Although  at  the  time  of  introduction 
of  this  contract  it  was  feared  that  the  revenue  of  the  com- 
pany would  be  decreased,  the  effect  has  been  found  to  be 
in  the  opposite  direction. 


Detroit  Crematory  Using  Electric  Blower 

The  Woodmere  Cemetery  Association  of  Detroit  is  using 
a  motor-driven  compressor  to  furnish  air  for  operating  the 
oil  jets  in  its  crematory  and  for  concentrating  the  flames 
on  the  body  being  consumed.     Air  from  this  compressor  is 


FIG.    I MOTOR-COMPRESSOR   SET    USEU    IN    CREMATORY 

also  utilized  to  separate  the  human  ashes  from  the  wood 
ashes  of  the  casket.  Two  incinerators  are  now  installed  in 
the  same  building  with  the  chapel  and  catacombs,  while  the 
air  compressor  is  located  in  an  outbuilding  about  100  ft. 
distant. 

Apparatus  for  controlling  the  compressor  motor  is  in- 
stalled in  the  crematory  where  it  can  be  operated  by  the 
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man  in  charge  of  the  cri'Hiatioii.  Service  wires  leaihiij,'  to 
ihe  flistant  motor  are  run  in  underground  conduit.  In  l-i^. 
I  is  sliown  the  combination  ("icncral  I'liectric  compressor- 
motor  set,  which  is  capable  of  delivering  1600  cu.  ft.  of  air 
per  minute  against  a  pressure  of  2  lb.  per  sq.  in.  A  blast 
gate  in  the  air-intake  pipe  is  used  to  throttle  the  air  enter- 
ing the  compressor  to  meet  the  requirements  of  the  crema- 
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Fin.      2 CRCSS-SECTION       OF      INCINEKATOR       IN       DETROIT 

CREM.\TORV 

tory.  I'he  impeller  in  the  compressor  case  is  overhung  on 
its  shaft,  the  entire  revolving  unit  being  supported  by  the 
motor  bearings. 

From  the  compressor  the  discharge  pipe  runs  under- 
i; round  to  the  crematory,  where  a  vertical  riser  connects 
il  with  a  horizontal  pipe  supported  from  the  ceiling.  I'"ig. 
3  shows  the  two  incinerators  installed  here.  In  the  center 
of  this  room  the  discharge  pipe  ilivides  into  three  branches 
— one  leading  to  each  of  the  two  incinerators  to  provide  air 


for  oil  jets  and  air  blasts,  and  the  third  to  a  vent  in  the 
roof.  Valves  in  these  pipes,  which  are  operated  by  chains 
shown  hanging  from  tlu  center  of  the  ceiling,  regulate  the 
total  amount  of  air  delivered  to  each  incinerator  and  allow 
the  excess  to  escape  through  the  vent  in  the  roof. 

Each    incinerator   unit   consists   of   three    compartments 
grouped  as  shown  in  Fig.  2,     The  ar'-angement  of  oil  jets 


:ind  air  blasts  to  cremate  the  body  and  to  separate  the 
human  and  wood  ashes  is  of  special  interest.  Three 
"\\  jets  along  one  wall  of  the  upper  chamber  spray  ignited 
oil  against  the  deflecting  plates  on  the  opjiosite  wall,  while 
air  blasts  on  the  two  side  walls  and  ceiling  concentrate  the 
flames  on  the  coffin.  .Vs  the  casket  and  boily  are  consumed 
the  ashes  from  both  are  mingled  and  in  falling  to  the  floor 
arc  intercejjted  by  a  horizontal  draft  of  air  which  carries 
the  lighter  wood  ashes  through  vents  into  the  combustion 
chambers  below.  The  human  ashes,  which  are  denser  than 
the  wood,  drop  to  the  floor  of  the  upper  chamber  where 
they  remain  until  rake<l  into  urns.  Contrary  to  the  familiar 
practice  of  power-plant  furnaces,  the  |)ath  of  the  gases  is 
downward  as  indicated  by  the  arrows  in  Fig.  2.  The  two 
lower  chambers  are  equipped  with  air  blasts  and  baffles 
which  cause  complete  combustion  of  the  gases  given  off 
during  reduction  of  the  body,  thereby  eliminating  dis- 
agreeable odors. 

Before  a  body  is  placed  in  the  incinerator  the  chamber  is 
heated  for  twenty  minutes.  The  casket  is  then  slid  in  on 
rollers  and  a  temperature  of  3000  deg.  F'ahr.  maintained. 
In  these  incinerators  the  time  of  cremation  is  reduced  to 
one  hour  and  twenty  minutes.  The  Detroit  crematory  has 
been  in  operation  since  April,  and  up  to  .Vov.  6  twenty-four 
bodies  were  cremated  with  an  average  oil  consumption  of 
30  gal.  per  body.  F'xperiments  arc  being  conducted  to  find 
the  effect  which  preheating  the  air  blast  will  have  on  the 
oil  consumption. 

The  motor-driven  compressor  is  especially  suitable  for 
this  purpose,  as  it  can  be  placed  in  an  outbuilding  without 
attendance  and  can  be  controlled  by  the  person  in  charge 
of  the  cremation. 


Local  Activities  in  the  Electric  Vehicle  Field 

.Some  interesting  reports  of  the  work  done  ui  encourag- 
ing electric-vehicle  sales  by  local  sections  of  the  I-"lectric 
\  chicle  .Association  of  .America  were  presented  at  the 
recent  Chicago  convention  of  the  association.  Mr,  Homer 
]•-.  .\iesz  reported  for  the  Chicago  Section,  Mr.  J.  .A.  Hun- 
new  ell  for  the  Xew  England  Section,  Mr.  Harvey  Robin- 
son for  the  .\ew  A'ork  l-llectric  X'ehicle  .Association,  an  1 
-Mr.  Day  Baker  for  the  Electric  Motor  Car  Club  01 
Boston. 

The  work  of  the  Xew  York  Section  is  carried  on  largeU 
through   committees.     Its  committee  on   charging   statin 
establishes  new  stations  where  needed  and  keeps  electr 
vehicle    owners    informed   of    the    location    of   all    statii  ■ 
i  be  committee  on  traffic  and  service  runs  arranges  electr 
Vfhicle    parades    and    other     public     demonstrations.       1  i.; 
gathering  data  on  relative  costs  the  committee  on  operat- 
ing cost  has  been  appointed.     .All  laws  affecting  traflic  are 
investigated    by    the    committee    on    legislation.      .Another 
committee    has   been    seeking   to   establish    a    co-operative 
garage  and  service  station  to  be  supported  by  all  the  local 
vehicle  interests. 

During  the  past  year  the  Xew  England  Section  has  insti- 
tuted a  sales  and  advertising  convention  and  has  employed 
a  permanent  business  secretary.  In  addition  to  carrying 
on  publicity  campaigns  this  section  has  also  taken  an  inter- 
est in  traffic  regulation  and  recently  secured  the  abandon- 
ment of  the  Massachusetts  motor-truck  fee  bill.  During 
the  coming  year  an  aggressive  membership  campaign  will 
be  launched. 

The  Chicago  Section  has  held  weekly  meetings  during  the 
entire  year,  the  enthusiasm  of  its  members  remaining  at  a 
high  pitch  throughout  the  summer  months,  when  most  or- 
ganizations suspend  their  usual  activities.  It  is  reported 
that  the  '"second-hand  car  bugaboo,"  still  a  nemesis  of  the 
trade,  will  soon  be  made  the  point  of  attack  in  a  well-de- 
fined movement  designed  to  bring  about  a  solution  of  this 
troublesome  problem.     The  section  has  taken  advantage  of 
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ir.any  holiday  celebrations  in  and  about  Chicago  in  arrang- 
ing demonstrations  to  promote  publicity  of  the  electric 
vehicle. 

Mr.  E.  E.  VVitherby,  of  Chicago,  urged  pleasure-car  men 
to  "get  into  the  game"  and  push  their  product  as  the  com- 
mercial-vehicle men  have  done.  Mr.  W.  J.  McDowell,  of 
the  same  city,  spoke  of  the  fight  made  by  the  Chicago 
Section  against  an  ordinance  reducing  the  period  of  curb 
stops  from  sixty  to  thirty  minutes.  As  a  result  of  this 
tfioTt,  action  on  the  ordinance  has  been  deferred.  Mr.  F. 
W.  Smith,  of  New  York,  declared  that  if  more  garage 
facilities  were  available  the  demand  for  pleasure  vehicles 
ivould  exceed  that  for  commercial  wagons. 

During  the  winter  of  1912  and  1913  the  Electric  Motor 
lar  Club  of  Boston  held  fortnightly  meetings,  the  dates  of 
hese  sessions  being  arranged  to  coincide  with  the  monthly 
neetings  of  the  New  England  Section  of  the  Electric 
I'ehicle  Association  of  America.  The  members  of  the 
dub  are  drawn  from  among  vehicle  owners  and  those  inter- 
;sted  in  the  trade  who  reside  within  50  miles  of  Boston, 
fhe  club  has  carried  out  a  series  of  co-operative  adver- 
isements  in  the  Boston  Transcript  and  other  daily  papers, 
ro  indicate  the  results  of  the  concerted  advertising  and 
o-operative  efforts  the  accompanying  table  is  given,  show- 
[ig  electric-vehicle  registrations  in  Massachusetts  on  Aug. 
,  1912,  and  Aug.  9,  1913. 

XUMBER    OF    ELECTRIC    VEHICLES    IN    MASSACttUSETTS 


I  Per  Cent 
j       Gain 


assenger 42.S 

ommercial 210 

Total 635 


President  F.  W.  Smith  read  a  communication  from  Mr. 
oseph  E.  Baker,  of  Spokane,  Wash.,  in  which  the  writer 
ifFered  to  organize  a  Pacific  Section  with  Spokane  as  its 
leadquarters. 


Ixperiments  in  Electroculture  Near  Dayton,   Ohio 

Bv  Dk.  Mekt-ert  G.  Dorsev 

.\t  -Moraine  I'\inn  in  the  fertile  valley  of  the  Miami 
iiver.  about  4  miles  south  of  Dayton,  Ohio,  experiments 
lave  been  carried  on  during  the  last  year  to  discover  the 
;ffect  of  electricity  and  artificial  illumination  on  the  growth 
)f  vegetation.  In  the  preliminary  tests  a  number  of  small 
)lots  were  marked  ofif  for  exposure  to  different  kinds  of 
;lectrification.  the  idea  being  to  carry  out  later  on  a  larger 
icale  those  methods  which  offered  the  greatest  promise. 
:n  order  that  the  soil  should  be  uniform  in  the  test  plots, 
he  top  earth  was  first  collected,  thoroughly  mixed  and 
sifted,  and  then  laid  to  a  uniform  depth  of  about  7  in.  over 
he  entire  test  area. 

Plot  No.  I  was  excited  by  high-frequency  currents  from 
I  small  Tesla  coil.  A  transformer  stepped  the  no-volt, 
)0-cycle  alternating  current  up  to  5000  volts,  charging  a 
condenser  of  tinfoil  and  glass  plates  which  discharged 
hrough  the  primary  of  the  Tesla  coil  and  a  spark-gap. 
\  network  of  No.  30  B.  &  S.  gage  wire  stretched  about  15 
|n.   above  the   plot   was   connected  to  one   terminal   of  the 

esla  coil,  the  other  terminal  being  led  to  a  wire  screen 
I'hich  was  buried  in  the  earth.  The  transformer  and  coil 
00k  about  130  watts  and  were  operated  one  hour  morning 

id   evening.      The    potential    difference   between    the    soil 

id  overhead  wires  was  about   10,000  volts  and  the   fre- 
tjiency  perhaps  200,000  cycles  per  second. 
[1    Extending   Illumination    by   Artificial   Means 
jlPlot  No.  2  was  illuminated  by  a  loo-watt  tungsten  lamp 
Bth  ruby  bulb  three  hours  daily,  beginning  at  sundown. 


Plot  No.  3  was  illuminated  by  a  Cooper  Hewitt  niercurs- 
vapor  lamp  three  hours  per  day,  beginning  at  sundown. 
Plot  No.  4  received  no  artificial  stimulation,  but  was  used 
as  a  "control"  so  that  comparisons  might  be  made  between 
the  plots  receiving  excitation  and  one  receiving  none. 

In  plot  No.  5  was  buried  a  wire  network  connected  to  the 
negative  terminal  of  a  iio-volt  direct-current  circuit.  The 
latter's  positive  terminal  was  led  to  a  small  sprinkling  can 
having  a  carbon  electrode  in  the  middle  insulated  from  the 
can  itself  which  couki  be  connected  to  the  negative  side. 
The  can  being  filled,  the  water  was  first  subjected  to  elec- 
trolysis for  about  three  minutes.  During  this  time  the 
temperature  of  the  water  would  rise  from  about  70  deg. 
Fahr.  to  90  deg.  Fahr.,  becoming  filled  with  gas  by  the  evo- 
lution of  oxygen  and  hydrogen.  While  still  bubbling,  the 
negative  terminal  to  the  can  was  opened  and  the  plot 
sprinkled,  the  idea  being  that  current  might  flow  from  the 
can  through  the  streams  of  water  to  the  soil. 

Plots  Nos.  6  and  7  were  subdivided  into  four  inilividual 
boxes,  2  ft.  square,  each  separated  by  porcelain  insulators 
and  arranged  with  carbon  electrodes  at  opposite  ends.  To 
these  electrodes  were  applied  l)oth  alternating  and  direct 
current  taken   from  commercial-lighting  sources  and   from 


PLOT     FOR     IlIGlI-FREorEXCV     ELECTkcn T  I.Tl' KK     KXl'KK  I  M  K\  1  S 
at    moraine    farm,    near    DAYTON,    OHIO 

dry  cells.  Some  of  the  boxes  were  excited  only  after 
germination.  The  currents  flowing  were  found  to  vary 
from  0.0003  ^"iP  to  0,0700  amp  depending  on  the  moisture 
present.  All  such  current-flow  results  were,  however,  uni- 
formly negative,  germination  being  retarded  and  growth 
stunted. 

The  plots  tested  were  planted  with  radish  and  lettuce 
seed,  samples  of  which  had  previously  been  tested  for 
germination.  No  stimulation  was  attempted  on  plots  Nos. 
I  to  5  until  after  germination.  The  seeds  were  planted 
Jan.  16,  and  on  Jan.  29  stimulation  was  begun  on  Plots  1, 
2,  3  and  5.  .'\bout  three  weeks  later  ten  plants  each  of 
radishes  and  lettuce  were  selected  at  random  from  the  five 
plots  and  weighed  as  shown  in  the  accompanying  table. 

I'rom  this  table  it  will  be  seen  that  the  plot  subjected 
to  the  high-frequency  current  showed  a  greater  increase  in 
yield  than  any  of  the  others.  Ruby  li.ght  ranged  second 
for  radishes,  while  violet  light  was  second  for  lettuce.  The 
electric-sprinkling  system  apparently  proved  worse  than  no 
stimulation  at  all.  Comparing  the  high-frequency  plot  with 
the  control  plot,  the  edible  portion  of  lettuce  grown  is 
75  per  cent  greater  than  under  natural  conditions. 

An  attempt  was  next  made  to  repeat  the  experiments, 
using  tomatoes  and  cucumbers,  but  the  investigators  were 
prevented  from  getting  any  results  because  nf  interrujition 
bv  the  Davton  flood. 
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The  results  obtained  from  the  high-frequency  tests 
seemed,  however,  sufliciently  encouraging  to  warrant  start- 
ing work  on  a  larger  scale.  A  2-acre  plot  of  good  soil  in 
a  flat  field  was  accordingly  selected  to  be  used  as  a  house 
garden  and  was  arranged  to  be  sprinkled  by  an  overhead 
system  of  pipes  supported  from  a  catenary  suspension  sys- 
tem 14  ft.  above  the  ground.    The  pipes  ran  east  and  west 

RESULTS  OF  TESTS  IN   ELECTRIC  STIMULATION  OF  VEGETABLES 


Radishes  (ten  plants  selected  at 
random): 

Total  plant  weight,  grams 

Edible  portion,  grams 

Edible  portion,  per  cent 

Tops  and  leaves,  grams 


Tops  and  leaves,  per  cent . 

Roots,  grams 

Roots,  per  cent 


Lettuce  (ten  plants  selected  at 
random): 

Total  plant  weight,  grams 

Edible  portion,  grams 

Edible  portion,  per  cent 

Roots,  grams 

Roots,  per  cent 


265.70 
139.50 
51.15 
120.50 

45.35 
9.30 
3.50 


67.00 
60.70 
90.59 
6.30 
9.41 


137.80       109.50  180.00 

57.40         40.90  79.40 

41.65         37.34  44.11 

75.70  :     65.90  95.00 

54.92  I     60.18  52.77 

4.70  I       3.20  5.60 

3.43  I       2.48  3.12 


52.60 
47.30 
89.92 
5.30 
10.08 


56.50 
50.20 
88.85 
6.30 
11.15 


46.10 
41.80 
90.67 
4.30 
9.33 


78.50 
31.00 
39.49 
41.50 

55.66 
6.00 
4.85 


31.30 
28.20 
92.10 
3.10 
7.99 


a  distance  of  200  ft.  and  were  spaced  at  50-ft.  intervals 
north  and  south  for  a  distance  of  400  ft.  In  the  northeast 
corner  of  this  garden  seven  wires  of  No.  12  B.  &  S.  hard- 
drawn  copper  were  stretched  north  and  south  200  ft.,  the 
wires  being  9  ft.  above  ground  and  15  ft.  apart.  The  ends 
of  the  wires  were  attached  to  insulators  on  top  of  4-in.  gas 
pipes  set  in  concrete,  and  at  the  middle  they  were  supported 
by  suspension  insulators  from  one  of  the  sprinkling  pipes. 
The  insulators  used  had  been  built  for  (so.ooo-volt  work. 
The  wires  were  elevated  sufficiently  for  the  soil  to  be 
plowed  with  horses.  It  should  be  noted  that  the  high- 
frequency  system  was  independent  of  the  sprinkling  sys- 
tem.    Occasionally  the  two  were  run  at  the  same  time. 

At  the  eastern  edge  of  this  plot  was  built  a  small  trans- 
former house  in  which  a  7.5-kva  transformer  stepped  up 
220-volt,  60-cycle  energy  to  11,000  volts.  A  choke  coil  was 
placed  in  series  with  the  primary.  The  secondary  was  con- 
nected to  a  spark-gap  and  shunted  across  this  was  the  con- 
denser in  series  with  the  primary  of  the  Tesla  coil.  The 
primary  of  the  Tesla  coil  was  made  of  eight  turns  of  No. 
ocmo  wire  and  the  secondary  consisted  of  seventy-five  turns 
of  No.  14  B.  &  S.  gage  on  a  wooden  drum  15  in.  in  diam- 
eter and  18  in.  high.  Both  primary  and  secondary  were 
immersed  in  a  50-gal.  stoneware  jar  filled  with  trans- 
former oil.  The  lower  end  of  the  secondary  was  connected 
to  the  pipes  of  the  sprinkling  system  which  furnished  a 
ground  connection,  and  the  upper  end  was  led  out  through  a 
6o,ooo-volt  bushing  to  the  middle  of  the  antennas.  The 
spark-gap  was  formed  of  two  rectangular  boxes  of  thick 
copper  with  two  faces  parallel  but  separated  by  0.25  in. 
The  boxes  were  hollow  and  filled  with  water  and  gave  ex- 
cellent service  as  a  stationary  spark-gap. 

Difficulties  in  Beginning  Operation 

Considerable  difficulty  was  experienced  in  getting  the 
system  to  work  properly.  Condenser  plates  were  continu- 
ally breaking  down  until  the  condenser  was  built  of  old 
photographic  plates  8  in.  by  10  in.,  using  two  glass  plates 
and  then  a  sheet  of  tinfoil.  Two  bo.xes  containing  about  300 
glass  plates,  each  filled  with  transformer  oil,  gave  a  good 
condenser  of  about  o.i  mf  capacity.  Such  a  condenser  did 
not  break  down,  and  it  was  not  even  necessary  to  remove 
the  coating  from  the  plates. 

It  was  the  latter  part  of  July  before  the  system  could 
be  considered  in  perfect  working  order.  At  that  time  a 
pressure  of  50,000  volts  was  being  given  as  measured  by  the 
needle   spark-gap  between   the   antennas  and   earth.     The 


garden  was  then  electrified  daily  from  6:30  to  9.30  a.  m. 
and  from  i  :30  to  3 :3o  p.  m. 

The  frequency  of  the  oscillatory  currents  was  estimated 
to  be  about  30,000  cycles  per  second,  and  at  50,000  volts 
sufficient  energy  was  radiated  from  the  lines  to  give  to 
birds  attempting  to  light  on  the  wires  a  shock  that  felled 
them  to  the  ground  partially  stunned.  None,  however,  was 
actually  killed.  The  total  energy  consumed  from  June  to 
Sept.  1  was  221  kw-hr.  Of  this  amount  probably  half  was 
wasted  in  the  inefficient  choke-coil. 

The  accompanying  illustration  shows  the  garden  in  early 
summer.  No  attempt  is  made  to  indicate  comparative  sizes 
of  the  vegetables.  The  transformer  house  appears  in  line 
with  the  gardener's  dwelling. 

Because  of  the  delay  in  getting  the  system  in  good  work- 
ing order,  only  qualitative  rather  than  quantitative  data  are 
available.  However,  it  was  very  apparent  that  almost  all 
the  vegetables  grown  under  the  wires  were  better  than 
those  not  electrified.  The  plants  stimulated  included 
radishes,  lettuce,  beets,  cabbage,  cucumbers,  turnips,  musk- 
melons,  watermelons,  tomatoes  and  parsnips.  Little  or  no 
difference  could  be  observed  in  beans  and  peas.  The 
gardner  in  charge,  however,  picked  almost  all  the  others  at 
least  two  weeks  earlier  under  the  wires  than  in  the  unelec- 
trified  portions. 

All  these  different  vegetables  were  planted  in  rows  run- 
ning east  and  west  so  that  one-half  of  the  row  was 
electrified  while  the  other  half  was  not.  Actual  weights 
were  obtained  only  in  the  case  of  tobacco.  One  end  of  a 
row  was  cut  under  the  wires  and  the  plants  averaged  1687 
grams  each.  One  week  later  the  other  end  of  the  row  waj 
cut  and  the  plants  averaged  1632  grams  per  plant,  so  that 
electrification  may  be  credited  with  a  gain  of  55  grams  per 
plant,  or  an  increase  of  3.35  per  cent.  But  since  the  most 
rapid  growth  of  tobacco  occurs  during  the  last  two  weeks, 
it  is  estimated  that  the  increase  in  weight  had  both  ends 
of  the  row  been  cut  at  the  same  time  would  have  been 
about  20  per  cent. 

No  satisfactory  theory  is  at  present  offered  to  explain 
the  increased  yield  due  to  high-frequency  electrification. 
It  is  felt  that  insufficient  data  are  yet  at  hand  to  form  any 
theory  or  to  determine  whether  such  experiments  will  be 
successful  from  the  financial  standpoint  or  not.  In  the 
present  case  the  expenditure  was  much  greater  than  the 
increased  yield  gained.  Several  questions  arise  which  it  is 
hoped  will  be  answered  some  time  during  the  next  year, 
among  them :  Is  the  effect  due  to  the  potential  gradient 
between  the  wires  and  earth,  or  simply  to  the  total  poten- 
tial difference?  Does  the  effect  depend  on  the  frequency 
of  the  current,  and,  if  so,  what  is  the  best  frequency? 
What  is  the  best  amount  of  stimulation?  If  any  of  these 
problems  can  be  solved  during  the  present  winter  in  the 
greenhouse,  the  results  will  be  utilized  in  the  larger  experi- 
ments during  the  next  summer. 


"Mechanical  Man  "  as  Show-Window  Attraction 

W'hen  the  Consolidated  Gas,  Electric  Light  &  Powei 
Company,  of  Baltimore,  Md.,  opened  its  offices  and  show 
rooms  in  the  building  at  the  corner  of  Park  Avenue  anc 
Liberty  Street,  it  secured  the  services  of  a  young  man  whf 
had  been  posing  in  local  windows  and  moving-picture  show' 
as  a  "mechanical  man."  As  mentioned  in  these  columns  a 
the  time,  the  crowds  which  he  drew  were  very  large 
Since  then  the  interest  manifested  by  the  public  in  thi 
poser's  unusual  skill  has  continued  so  great  that  the  com 
pany  has  now  retained  his  services  altogether  for  more  that 
'lix  months.  The  mechanical  man  is  at  present  being  use< 
to  demonstrate  the  electrical  appliances  which  the  com 
pany  has  on  sale.  He  adopts  a  different  "make-up"  fo 
each  demonstration  and  his  female  impersonations  havi 
aroused  particular  interest. 
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Illumination  and  Wiring 

A  Jeweler's  Push-Button  Lighting  Scheme 

Next  to  the  plan  of  having  continuous  adequate  illumina- 
ion  of  his  store  to  attract  the  attention  of  the  passing  pub- 
ic, a  novel  scheme  devised  by  a  Western  retail  jeweler  has 
;ecured  for  him  a  measure  of  publicity  quite  out  of  pro- 
portion to  its  cost.  This  dealer  has  had  all  the  lamps  in 
lis  store  wired  to  a  switch  which  can  be  operated  by  a 
)ush-button  outside  the  entrance.  Over  the  button  is 
nounted  a  sign  reading,  "You  can  see  our  store  by  pushing 
his  button."  Many  of  those  who  pass  during  evening 
lours  yield  to  their  curiosity  and  push  the  button.  The 
amps  are  cut  off  automatically  as  soon  as  the  switch  is 
•eleased.  This  scheme  has  caused  considerable  local 
:omment. 


3racket-Type  Arc  Lighting  at  Niagara  Falls,  N.  Y. 

A  handsome  ornamental  installation  of  224  magnetite- 
irc  lamps  has  just  been  inaugurated  on  Falls  Street,  Niag- 
iTa.  Falls,  N.  Y.  There  are  112  tubular-steel  poles  each 
:arrying    a    double    bracket    which    supports    two    General 


JRACKET-TVPE        MAGNETITE-ARC        LIGHTING 
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ilectric  inverted-type  magnetite-arc  lamps.  The  posts, 
vhicli  are  installed  at  intervals  of  70  ft.,  are  made  up  of 
;tandard  7-in.,  6-in.  and  5-in.  tubing  and  also  serve  to 
lupport  the  trolley  span  wires.  Series  circuits  feeding  the 
ighting  installation  are  carried  on  overhead  brackets  at  the 
)eaks  of  the  poles.  Provision  has  been  made,  however,  by 
eaving  slots  in  the  pole  butts  below  the  ground  line,  so 
hat  at  some  future  time  the  wires  may  be  placed  under- 
jround  in  conduit.  The  poles  and  brackets  are  provided 
vith  the  Electric  Railway  Equipment  Company's  positive 
:ut-out.  With  this  it  is  not  necessary  to  remove  the  cover 
jortion  of  the  bracket  in  order  to  operate  the  cut-out,  as  a 
:hain  and  ring  below  the  brackets  serve  this  purpose. 

Energy  to  operate  the  Falls  Street  lighting  system  is 
■urnished  free  of  charge  by  the  Hydraulic  Power  Com- 
)any  and  the  Buffalo  &  Niagara  Falls  Power  Company, 
Vhile  the  poles  were  erected  lay  the  International  Electric 
Railway  Company,  whose  trolley  spans  the  posts  support, 
"he  installation  was  carried  out  under  the  supervision  of 
layor  Laughlin  of  Niagara  Falls  and  Mr.  M.  J.  Donohue, 
ity  electrician. 


Support  of  Long  Transmission    Span    by 
Messenger  Cable 

After  the  completion  of  the  Eastern  Michigan  Edison 
Company's  hydroelectric  plant  at  Ann  Arbor,  Mich.,  an 
unexpected  market  for  energy  opened  up  in  two  towns,  to 
the  north  and  west  respectively.  To  transmit  energy  to 
the   latter  place  by  the  shortest  practicable  route,  it  was 


FIG.    I lOOO-FT.    Sl'AN    bUlTOKllilJ    IKUM    ME.SSENGLK    CABLE 

necessary  to  string  the  23,000-volt  conductors  across  the 
pond  above  the  dam,  requiring  a  span  of  about  1000  ft. 
Figured  for  tension.  No.  o  hard-drawn  copper  wire  was 
found  to  have  just  sufficient  strength  to  be  used  safely  on 
this  span.  However,  while  a  jumper  from  the  station 
high-tension  bus  was  being  soldered  onto  one  of  the  span 
wires  the  heat  of  the  solder  annealed  the  hard-drawn  cop- 
per, so  far  reducing  its  strength  that  the  conductor  broke 
under  its  own  tension. 

To  avoid  using  the  larger  wire  needed  to  withstand  the 
tension,  the  construction  shown  in  diagram  Fig.  2  was  then 
adopted.  H-shaped  wooden  frames,  as  shown  in  Fig.  i, 
were  built  and  erected  on  each  side  of  the  pond  as  dead- 
end towers.  Back  of  each  on  its  land  side  another 
H-shaped  frame  was  erected  to  help  withstand  the  hori- 
zontal pull  of  the  long  span. 

The  main  dead-end  towers  are  constructed  of  4S-ft.  poles 
with  8-in.  tops  and  are  provided  with  two  cross-arms,  as 
shown  in  Fig.  2.     Attached  to  each  arm  are  three  30,000- 


d- Shaped  Deod-End  Tomrer 

FIG.    2 — LONG   TRANSMISSION    SPAN    SUPPORTED    BY    MESSENGER 
CABLES 

volt  dead-end  strain  insulators,  and  crossing  the  pond  be- 
tween the  insulators  on  the  upper  arms  are  strung  three 
0.5-in.  stranded-steel  messenger  wires.  Suspended  from 
the  messenger  wires  at  points  dividing  the  span  into  three 
parts  are  hangers  which  support  ordinary  guy  strain  in- 
sulators. Through  these  pass  the  main  copper  conductors, 
which  are  dead-ended  on  the  lower  set  of  insulators.     This 
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particular  span  was  erected  in  July  and  a  20-ft.  sag  was 
allowed.  Minor  details,  such  as  the  guying  of  poles,  con- 
nection of  jumpers  to  span  wires,  etc..  are  shown  in  Fig.  .'. 
The  line  transmits  energy  at  23,000  volts  to  Dexter. 
Mich.,  where  it  is  transformed  to  a  lower  potential  and 
used  in  street  and  residential  lighting.  Energy  for  operat- 
ing a  sand  and  gravel  pit  is  also  supplied  by  this  line.  The 
general  practice  along  the  right-of-way  has  been  to  use 
35-ft.  poles  with  175-ft.  spans. 


Water  in  Inclosed  Flame-Arc  Lamps 

iiv    W.    K.    MOTT 

It  is  well  known  that  poor  inclosure  of  flame  lamps 
caused  among  other  things  by  cracked,  chipped  or  poorly 
seated  globes  is  deleterious  to  the  best  burning  conditions 
because  it  permits  the  inrush  of  excess  air,  thus  deranging 
the  natural  ventilation  system  for  the  condensation  of  the 
fumes  and  allowing  the  arc  to  burn  under  more  or  less 
open  arc  conditions,  w'hich  greatly  shortens  the  life  of  a 
trim.  The  writer  knows  of  no  published  data  on  the  effect 
of  water  in  the  globes,  and  the  results  of  such  tests  should 
therefore  be  interesting  as  showing  the  disastrous  effects 
of  even  a  small  quantity  of  moisture. 

Theoretical  Consideration 

Water  vapor  at  high  temperatures  reacts  with  the  car- 
bon of  the  electrodes  according  to  the  following  formula : 
C  +  HO  =  H,  +CO.     The  free  hydrogen  thus   formed  is 


from  an  operating  standpoint,  because,  in  combining  with 
the  oxygen,  explosions  are  extremely  liable  to  occur  which 
will  often  break  the  globes.  Other  points  will  be  observed 
ill  connection  with  the  test  figures  shown  below. 

As  a  counter-action  to  the  formation  of  hvdrogen,  a  few 
tests  with  carbon  tetrachloride  and  similar  materials  have 
recently  been  made.  The  hydrogen  combines  with  it  as 
fast  as  formed  according  to  the  formula  2lI,  +  CCI,  = 
C  +  4HCI.  but  the  hydrochloride  acid  thus  formed  would 
attack  the  metal  of  the  lani|)  parts  and  tiiis  process  cannot 
in  its  present  form  be  considered  commercially  possible. 

Tests 

To  obtain  quantitative  figures,  tests  were  made  on  alter- 
nating-current series  white-flame  lamps,  using  two  stand- 
ard grades  of  white-flame  electrodes  called  .\  and  B  below. 
In  each  case  i  liter  of  water  was  placed  in  the  globe  at  the 
start  and  the  lamp  operated  to  the  end  of  the  trim.  The 
amount  of  water  then  left  was  ascertained  and  the  next 
test  started  with  this  quantity  as  a  basis.  This  method  was 
repeated  until  no  water  was  left  in  the  globe. 

Discussion   of   Tests 

In  examining  the  results  from  the  above  test  it  will  be 
noticed  that  the  (|uality  of  the  light  emitted,  at  first  a  dim 
deep  yellow,  gradually  improved  as  the  water  was  e.xpelled 
until  a  normal  white  was  obtained  when  no  moisture  re- 
mained in  the  globe. 

Poor  inclosure  in  extreme  cases  will  cause  slag  outages 
due  to  excess  air  alone,  but  this  trouble  seems  to  be  greatlj 
augmented  by  the  presence  of  a  large  amount  of  water. 


DATA    FROM    TESTS   ON   ALTERNATING-CURRENT   SERIES    WHITE-  FLAME    LAMPS 


Test 

Elec- 
trode 

Water 

Present 

Light 

OCTS 

Points 

Explos- 
Pick-up 

Globe  Condition 

Life. 
Hours 

Hoi  Rsr 

tR  ISf  H 

.\i 

At  Start 

At    End 

Slag 

'Sticking 

Upper 

Lower 

D. 

In. 

1 

A 
A 

A 

1  liter 
230  cu.cm. 

Trace 

230  cu.cm. 
Very  small 

None 

Dim  deep  yellow 
At  start  deep  yellow 

At  start  yellow,  then 
good  white 

2 
1 

0 

I 
2 

0 

Poor 
Poor 

Good 

> 
Very  bad 

Two  first 

ten  hours 

only 

None 

Good  except  at  water  edge 
Heavily  coated.  Some  slight 

etching  at  water  edge 

Good.    Some  carbon  dtist. 

No  etching 

U 
126 

2.95 
8.20 

21  00 

3.35 
9.90 

30.80 

1; 

4 

A 

None 

None 

Excellent    brilliant 
white 

0 

" 

Good 

Good.    Some  carbon  dust. 
No  etching 

139 

23.20 

33.80 

0   1 

S 
6 

7 

8 

B 
B 
B 

B 

I   liter 

135  cu.cm. 

Trace 

None 

135  cu.cm. 
None 
None 

None 

Dim    deep    yellow 
Dim    deep    yellow 
Pink  pearl  white 

Good  white 

0 
0 
0 

0 

3 
0 
0 

0 

Fair 
Good 
Good 

Good 

? 

Very  bad 

None 

One  very 
slight 

Heavily  coated  and  etched 
Heavily  coated,  badly  etched 
Coated.  Some  carbon  dust. 
Apparently    no    etching 
Coated.  Some  carbon  dust. 
Apparently  no  etching 

17.75 
44.25 
101.50 

114.25 

2.65 
5.3; 
18.50 

20.60 

4.80 
10.40 
24.50 

28.50 

0    I 

what  causes  the  most  trouble.  Having  not  only  the  high- 
est specific  heat  but  the  highest  conductivity  of  any  of  the 
common  gases,  it  rapidly  conducts  heat  away  from  the  arc. 
.Moreover,  in  the  immediate  neighborhood  of  the  arc.  the 
water  vapor  may  be  directly  broken  down  into  its  con- 
stituents, hydrogen  and  oxygen,  with  the  loss  of  their  great 
heat  of  reduction.  From  these  two  causes  the  tempera- 
ture of  the  arc  is  greatly  reduced,  and  the  light  given  oft', 
instead  of  being  of  a  brilliant  white  color  (using  white 
flaming  electrodes),  will  be  a  poor  dim  yellow  of  low 
candle-power.  Another  objectionable  feature  of  hydrogen 
is  its  ability  to  recombine  with  any  oxygen  present  to  form 
more  water.  This  may  assume  the  form  of  a  regular  cycle. 
The  water  is  broken  down  into  hydrogen  and  oxygen  at 
the  high  temperature  of  the  arc.  taking  its  heat  of  reduc- 
tion from  the  arc,  with  the  further  loss  of  heat  due  to  the 
conductivity  of  the  hydrogen.  This  hydrogen  now  passes 
out  of  the  immediate  vicinity  of  the  arc  to  the  condensing 
chamber  where  the  temperature  is  low  enough  to  permit  of 
its  recombination  with  any  free  oxygen  present  and  there 
gives  up  its  heat  of  combination  where  it  is  of  no  benefit 
but  an  actual  detriment.  The  water  vapor  then  travels 
hack  to  the  arc.  and  the  cycle  is  repeated.  Aside  from 
ilhiniination  considerations,  the  presence  of  hydrogen  is  bad 


Outages  due  to  sticking  of  the  electrodes  in  the  holders 
were  also  observed,  accounted  for  by  the  moist  condition 
of  the  deposit.  It  will  be  noticed  that  these  outages  are 
of  such  a  character  that  the  lamp  would  not  start  again  of 
its  own  accord.  During  the  test  a  man  started  the  lamps 
after  each  outage,  but  if  such  a  condition  occurred  in  prac- 
tice, the  lamp  would  remain  inoperative  until  the  repair 
crew  arrived.  With  the  electrodes  used  these  phenomena 
occurred  only  when  much  water  was  present. 

The  condition   of  points  speaks   for   itself. 

Passing  now  to  the  occurrence  of  hydrogen-oxygen  ex- 
plosions, a  question  mark  is  found  opposite  tests  Xos.  1  and 
5  where  the  quantity  of  water  present  was  large.  Appar- 
ently any  explosions  which  occurred  were  damped  by  the 
large  volume  of  water  vapor  .so  as  to  be  undistinguishable. 
The  critical  point  seems  to  be  between  50  ami  150  cu.  cm, 
where  they  were  frequent  and  violent.  They  may.  how- 
ever, cause  considerable  trouble  below  this  lower  value. 

The  remarks  under  "Cilobe  Condition"  are  self-explana- 
tory. Apparently  in  test  N'o.  8  there  was  some  moisture  in 
the  form  of  vapor  still  in  the  lamp,  causing  the  slight  ex- 
plosion noted  and  the  rather  poor  globe  condition. 

It  is  in  the  life  of  the  trim  that  the  effect  of  moisture 
stands   out    most    significantly.      L'nder   dry    conditions  the 
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ife  was  139  in  test  Xo.  4  as  against  14  in  test  Xo.  i.     The 
;ain  is  nearly  as  striking  between  tests  Xos.  5  and  8. 

The  electrodes  taken  bv  different  lamps  are  of  different 
engths.  and  a  trim  of  one  lamp  will  therefore  last  longer 
ban  one  from  another  lamp,  so  in  order  to  obtain  a 
air  basis  of  comparison  the  rate  of  consumption  is 
neasured  in  terms  of  hours  of  burning  per  inch  length 
pf  carbon.  The  figures  under  these  headings  will  be 
n  approximate  proportion  to  the  life  of  the  trim.  Test 
\o.  4  shows  about  the  normal  rate  of  burning  under  good 
onditions.  The  length  of  the  upper  and  lower  electrodes 
if  a  lamp  is  determined  by  their  relative  rate  of  burning 
o  that  both  will  be  consumed  in  the  same  time.  Ihe  jircs- 
:nce  of  water  changes  this  burning  ratio,  causing  an  abnor- 
nally  rapid  consumption  of  the  lower,  s(5  that  the  arc  moves 
lownward.  Should  this  continue,  the  lower  will  be  entirely 
lonsumed  before  the  end  of  the  normal  life  of  t!ic  trim  and 
he  lower  holder  will  be  burned. 


Conclusions 
rhe    conclusions    from    this    test    are    self-evident. 


One 


hould  keep  the  lamps  in  such  shape  that  rain  cannot  enter 
he  globes,  and  in  trimming  he  should  keep  the  electrodes 
Iry  because  even  a  trace  of  moisture  is  detrimental, 
"inally  oil  or  grease  .should  not  be  permitted  to  get  on  the 
lectrodes  or  in  the  lamps,  for  oil  is  a  hydrocarbon  which 
I'ill  break  down  into  carbon  and  hydrogen  under  the  action 
if  the  intense  heat  of  the  arc.  with  all  the  bad  effects  of  the 
ivdrogen   from  water. 


Using  Electricity  in  Tuberculosis  Campaign 

A  determined  struggle  against  the  ravages  of  the  "white 
jiague"'  is  now  being  waged  at  Fort  W'ayne,  Ind.,  and  the 
lombatin^  forces,  headed  by  Dr.  Eric  Crull,  have  resorted  to 
nam-  interesting  "kinks"  in  their  attempt  to  raise  funds 
roni  the  sale  of  Red  Cross  stamps  during  the  holidays.  The 
ittle  house  shown  in  the  illustration  has  been  placed  in  a 
lonspicuous  position  on  the  lawn  near  the  post  office,  and, 
IS  the  lettered  sign  e.xplains,  with  each  thirty-second  inter- 
'al  at  which  the  25-watt  lamp  in  the  center  of  the  gable  is 
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lashed  on  and  off  a  death  from  tuberculosis  occurs  some- 
vhere  in  the  civilized  world.  The  lamp  is  operated  by  a 
'lockwork  mechanism  mounted  just  liehind  it  on  the  wall 
inside. 

Electricity  for  operating  the  lamps  in  this  e.vhibit  is 
uppiied  free  of  charge  by  the  Fort  Wayne  &  Xorthern 
ndiana  Traction  Company. 


Recent  Teleplione  Patents 

Mr.  A.  E.  Pool,  of  Wheeling,  W.  Va.,  is  the  patentee  of  a 
harmonic  selective  sy.stem.  In  this  system  the  harmonic 
selection  is  accomplished  bv  a  harmonic  relay  having  reed 
vibrators.  .Ml  bells  are  operated  by  currents  of  the  same 
frequency,  and  both  the  bell  currents  and  the  harmonic 
currents  are  introduced  on  the  line  simultaneously,  except 
at  the  first  station.  The  bell  circuits  arc  carried  through 
the  harmonic  relays.  For  the  first  station  bell  current  alone 
is  introduced  on  the  line,  and  all  harmonic  relays  are  in- 
operative. The  bells  at  all  other  stations  are  shunted  so  that 
they  fail  to  ring.  For  tlie  second  station  the  harmonic  cur- 
rent introduced  simultaneously  with  the  bell  current  operates 
the  reeds  of  the  harmonic  relays  so  that  all  save  the  de- 
sired bell  are  left  .shunted  or  open.  l'"or  the  other  stations 
similar  metliods  of  operation  are  used. 

Lockout  System 
In  order  to  prevent  interference  on  party  lines,  Mr.  E. 
Bowman,  of  Elmwood,  Ont.,  has  devised  a  party-line  lock- 
out systeuL  According  to  this  system,  after  a  connection 
has  been  effected,  the  calling  party  may  lock  out  all  other 
stations  on  the  line  by  manipulating  a  key.  Flowever,  in 
order  to  avoid  abuse  of  this  privilege,  another  key  is  pro- 
vided al  each  station,  by  means  of  which  anyone  desiring 
access  to  the  line  may  signal  for  the  exchange  operator, 
so  that  she  may  listen  in  and  discover  whether  or  not  the 
parties  talking  are  holding  the  line  too  long. 


Letter  to  the  Editors 

Some  Historical  Inaccuracies 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  beginning  of  an  academic  year  offers  a  suit- 
able opportunity  for  calling  attention  to  some  inaccuracies, 
mainly  of  a  chronological  character,  which  have  found 
their  way  into  textbooks  on  physics  and  which  appear  as 
regularly  as  edition  follows  edition.  Though  they  may  be 
considered  of  little  moment,  it  will  be  conceded,  neverthe- 
less, that  they  are  blemishes,  and  as  such  it  is  proper  that 
they  should  be  eliminated  from  the  pages  of  manuals  in- 
tended to  serve  as  reliable  guides  for  tlie  student  of  phys- 
ical science. 

An  early  instance  occurs  in  a  well-known  and  widely 
used  college  textbook,  in  which  it  is  said  that  the  term 
"pole"  as  applied  to  magnets  was  first  used  by  Gilbert  in  his 
Latin  treatise  "De  Magnete,"  published  in  London  in  the 
year  1600.  Three  centuries  before  that  date,  however,  the 
term  pobis  hipidis  (pole  of  the  lodestone)  was  u.sed  not 
once  but  time  and  again  by  Pierre  de  Maricourt  in  the 
no  less  remarkable  work  of  his,  entitled  ''Epistola  de  Mag- 
nete," which  was  dated  from  the  trenches  of  Lucera,  in 
southern  Italy,  Aug,  8,  1269, 

The  author  was  what  would  be  called  to-day  a  military 
engineer,  one  who  outside  of  his  warlike  duties,  found  time 
to  investigate  the  properties  of  the  lodestone  by  number- 
less experiments.  His  treatment  was  so  systematic  and 
thorough  that  little  was  added  to  the  philosophy  of  the 
lodestone  for  more  than  three  centuries  until  Gilbert  had 
toiled  over  his  magnetic  theory  for  some  twenty  years  in 
his  work.shop  in  the  quaint  Essscx  town  of  Colchester. 

Pierre  de  Maricourt  is  frequently  referred  to  as  Petrus 
Peregrinus.  or  sim])ly  Percgrinus  (the  Pilgrim),  probably 
from  his  having  taken  part  in  one  of  the  crusading  expe- 
ditions of  the  time. 

In  expounding  "The  Principal  l-'acts  Relating  to  the 
Earth's  Magnetism"  a  writer  of  eminence  says  that  Pere- 
grinus does  not  explicitly  state  the  fact  that  "like  poles 
repel  each  other."  This  nevertheless  is  what  appears  in 
Chapter    VI    of    the    "Epistola":    "Should    you    bring   the 
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north  pole  of  one  lodcslone  near  the  north  pole  of  another, 
the  one  you  hold  in  your  hand  will  seem  to  put  the  float- 
ing one  to  flight.  If  the  south  pole  of  one  is  brought  near 
to  the  south  pole  of  another,  the  same  will  happen.  This 
is  because  the  north  pole  of  one  seeks  the  south  pole  of  the 
other  and,  therefore,  repels  the  north  pole." 

Surely,  this  is  a  clear,  unequivocal  description  of  the  re- 
pulsion that  takes  place  between  the  similar  poles  of  a 
lodestone  or  magnet. 

Again,  in  the  textbook  on  physics  already  referred  to, 
the  reader  is  informed  that  magnetic  declination  was 
known  as  early  as  the  thirteenth  century.  No  authority  is 
given  for  this  statement  and  none  could  be  given  except 
that  of  Peregrinus  himself,  who  was  the  only  writer  on 
magnetism  of  the  thirteenth  century.  An  examination  of  his 
"Epistola"  shows  that  he  believed  firmly  in  the  fidelity  of 
the  magnet  to  the  pole,  for  in  Chapter  V  he  says:  "When 
a  lodestone  is  placed  witliin  a  floating  basin  it  will  turn  the 
basin  round  until  its  north  pole  lies  in  the  direction  of  the 
north  pole  of  the  heavens  and  the  south  pole  of  the  stone 
points  to  the  south  pole  of  the  heavens."  No  such  thing  as 
magnetic  declination  was  known  to  Peregrinus,  to  his  con- 
temporaries, or  to  his  successors  for  a  period  of  200  years. 
It  is  true  that  a  passage  was  found  in  the  manuscript  copy 
of  the  "Epistola"  which  is  preserved  in  the  university  town 
of  Leyden  and  which  states  that  at  the  time  and  place  of 
writing  the  needle  declined  5  deg.  east  of  north. 

There  are  twenty-eight  manuscript  copies  of  the  "Epis- 
tola" preserved  in  European  libraries,  and  in  none  of  them 
is  the  "declination"  passage  found  save  in  the  one  kept  in 
Leyden — a  very  significant  fact  indeed.  A  critical  examina- 
tion of  the  manuscript  by  competent  authority  was  natu- 
rally called  for,  and  when  this  was  made  the  passage  re- 
ferred to  was  shown  to  be  an  interpolation  in  the  manu- 
script made  sometime  in  the  early  part  of  the  sixteenth 
century. 

The  earliest  record  which  we  have  of  magnetic  declina- 
tion on  land  is  that  made  by  Hartmann  in  Rome  in  1510 
and  described  by  him  in  a  letter  written  to  a  Prussian  noble- 
man in  1544,  which  letter  remained  practically  unknown 
to  the  world  until  it  was  published  in  1831. 

Dr.  Hellmann,  of  Berlin,  found  a  few  years  ago  ("Rara 
Magnetica,"  1906)  an  earlier  recognition  of  this  magnetic 
element  on  a  pocket  sun-dial  fitted  with  a  compass  on 
the  face  of  which  the  declination  was  indicated.  The  in- 
strument bears  date  145 1  and  was  probably  made  in  Nurem- 
berg, the  home  of  the  sun-dial  makers.  This  curio  may  be 
seen  in  Innspruck,  where  it  is  kept  in  the  Museum 
Ferdinandeum. 

The  discovery  of  magnetic  declination  on  sea — the  varia- 
tion of  the  compass — was  made  in  1492  by  Columbus,  who 
further  discovered  and  recorded  its  change  with  change 
of  place,  two  observations  of  fundamental  importance  in 
the  science  of  terrestrial  magnetism.    . 

In  the  textbook  above  quoted  Boyle  is  held  to  have  intro- 
duced the  term  "electricity"  into  our  scientific  nomen- 
clature. Boyle  was  admittedly  the  first  to  write  an  Eng- 
lish work  on  the  subject,  a  work  which  appeared  in  1675 
under  the  title  "Experiments  and  Notes  About  the  Mechan- 
ical Origine  or  Production  of  Electricity."  Previous 
writers  on  the  subject,  few  in  number,  had  written  their 
tomes  in  Latin;  and  it  should  be  observed  that  they  did 
not  use  the  noun  electricitas,  but  contented  themselves  with 
the  adjective  form  in  such  expressions  as  nwtus  elcctricus. 
corpora  electrica,  etc..  which  adjective  form  was  introduced 
by  Gilbert  and  used  by  him  in  his  monumental  work,  "De 
Magnete." 

In  1650,  that  is  a  quarter  of  a  century  before  the  publi- 
cation of  Boyle's  tract,  the  English  term  was  used  by 
Charleton  in  his  translation  from  the  Latin  of  Van  Hel- 
mont's  famous  "Ternerary  of  Paradoxes."  The  passage 
reads:  "The  phansy  of  amber  delights  to  allect  strawes. 
chaffe  and  other  festucous  bodies  by  an  attraction,  we  con- 


fesse,  obscure  and  weake  enough  yet  sufficiently  manifest 
and  strong  to  attest  an  electricity." 

But  we  may  go  back  further  still ;  for  in  Sir  Thomas 
Browne's  "Psuedodoxia  Epidemica,"  which  was  published 
in  1646,  the  term  occurs  in  the  singular  number  on 
page  51,  where  appears  the  statement:  "The  concretion  of 
ice  will  not  endure  a  dry  attrition  without  liquation;  for 
if  it  be  rubbed  long  with  a  cloth  it  melteth,  but  crystal  will 
calefy  into  electricity,  that  is  a  power  to  attract  strawes 
or  light  bodies." 

A  few  pages  further  on  (page  79)  the  term  is  used  in 
the  plural  number  in  a  paragraph  in  which  it  is  said  of  cer- 
tain kinds  of  salts  such  as  sal  gemma,  alum  and  talc  that 
"if  gently  warmed  at  the  fire  and  wiped  with  a  dry  cloth, 
they  will  better  discover  their  electricities." 

So  to  the  London  physician  rather  than  to  the  philoso- 
pher of  Lismore  must  be  given  whatever  credit  may  be 
due  for  the  coinage  of  the  English  term  "electricity"  and 
for  its  first  use  in  print  in  the  year  1646. 

It  is  a  notable  fact  that  though  Gilbert  in  1600  added 
greatly  to  our  knowledge  of  electrical  phenomena,  he 
failed  to  detect  electrical  repulsion  because  he  likewise 
failed  to  detect  electrical  insulation.  Not  a  few  writers 
inform  us  that  this  fundamental  property  of  electrified 
bodies  was  first  described  by  Otto  von  Guericke  in  his 
"Experimenta  Nova,"  published  in  1672.  But  this  again  is 
incorrect,  *for  this  repulsion  did  not  escape  the  keen  eye 
of  Cabeo,  professor  of  natural  philosophy  in  the  schools 
of  Ferrara.  That  Italian  Jesuit  describes  the  phenomenon 
very  minutely  in  his  "Philosophia  Magnetica,"  which  was 
published  in  1629.  On  page  194  of  that  ponderous  volume 
he  notes  how  iron  filings  and  grains  of  sawdust  are  first 
attracted  by  an  electrified  body  and  then  suddenly  and  vio- 
lently repelled  to  a  distance  of  three  or  four  finger- 
breadths.  "Rcpellantur.  procul  ad  distantiam  trium  aut] 
quattuor  digitorum"  are  his  words. 

The  last  instance  of  inaccuracy  here  to  be  noticed  refers 
to  current  electricity.  That  there  should  be  some  connec-) 
tion  between  electric  and  magnetic  phenomena  was  sus- 
pected soon  after  the  invention  of  the  \'oltaic  pile  in  1800 
In  1 802  Romagnosi,  a  physician  of  Trent  in  the  Tyrol- 
thought  that  he  had  detected  the  mysterious  relationshipi 
as  did  also  Mojon,  professor  of  chemistry  in  Genoa  in 
1804.  It  is  known,  too,  that  as  early  as  1807  Oersted  ot 
Copenhagen  had  the  matter  well  in  mind ;  but  it  was  not( 
however,  until  the  summer  of  1820  that  he  succeeded  in 
making  the  experiment  which  brought  him-  world-wid^ 
fame. 

In  the  textbook  referred  to  the  year  1819  is  given  as  the 
one  in  which  the  cardinal  discovery  in  electromagnetism 
was  made.  It  is  true  that  the  Danish  physicist,  while  lec- 
turing on  "electricity,  galvanism  and  magnetism"  in  the! 
university  during  the  winter  of  1 819,  attempted  experi- 1 
ments  on  the  subject  which  he  has  the  candor  to  say  were 
not  "sufficiently  conclusive."  He  missed  the  effect  in  1819 
because  he  placed  the  wire  conveying  the  current  athwart 
the  magnet  and  un-philosopher-like  contented  himself  with 
his  failure.  Some  time  later,  however,  having  at  his  dis-' 
posal  a  powerful  battery  of  twenty  "troughs,"  he  returtjed- 
to  the  experiment,  when,  on  stretching  the  wire  length- 
wise over  the  magnet,  the  response  of  the  latter  to  the  en- 
ergy of  the  passing  current  was  prompt  and  decisive.  ThiP 
was  on  July  21,  1820.  _    ' 

Realizing  the  theoretical  importance  of  his  discovery' 
Oersted  lost  no  time  in  informing  the  academies  and' 
learned  societies  of  Europe  of  his  good  fortune.  The 
Latin  memoir  of  four  pages  in  which  he  describes  the  ex- 
periment was  dated  July  21.  1820.  the  day  on  which  the 
di.scovery  was  made.  The  year  1820.  and  not  1819.  must 
therefore  be  taken,  in  accordance  with  accepted  usage,  a-' 
that  of  the  discovery  of  the  magnetic  effect  of  the  electric 
current.  Brother  Potamian. 

Manliattan  College,  A^ew  York  City. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects— Questions  and  Answers 


Two-Phase  Motor  Connections 

Fig  I  illustrates  the  order  in  which  the  internal  phase- 
coil  leads  of  many  two-phase  induction  motors  are  con- 
nected to  the  motor  terminal  blocks  I,  2,  3,  4.  Here  one 
phase  of  the  supply  circuit  must  be  connected  to  terminal 
blocks  I  and  3  and  the  other  phase  of  the  supply  circuit 
to  terminal  blocks  2   and  4.     Under  this  condition,   each 
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FIGS.    I,    2    AND    3 DIAGRAMS    OF    CONNECTIONS    FOR    TWO- 
PHASE    MOTORS 

phase  of  the  supply  circuit  may  be  considered  as  inde- 
pendently applied  to  an  isolated  motor  coil.  The  inde- 
pendent currents  reach  their  maximum  values  at  different 
times  and  in  different  places  around  the  stator,  thereby 
producing  the  rotating  magnetism  that  causes  the  rotor  to 
turn.  In  Fig.  2  the  internal  motor  connections  are  cor- 
rect, but  supply  wires  have  been  brought  to  the  terminal 
blocks  in  the  wrong  order.  In  Fig.  3  the  supply  wire 
connections  are  correct,  but  the  internal  motor  leads  have 
been  brought  to  the  terminal  blocks  in  the  wrong  order. 
In  either  of  the  latter  cases  the  result  is  to  superimpose 
the  two-phase  displaced  supply  voltages  upon  each  other 
in  the  same  circuit,  thereby  giving  a  single-phase  resultant. 
The  motor  would  be  unable  to  start,  but  once  started  would 
operate  as  a  single-phase  motor.  Before  connecting  a  two- 
phase  motor  to  the  supply  lines  it  is  well  to  ring  out  the 
terminal  blocks;  then,  assuming  the  connections  to  be  of 
the  type  indicated,  the  correct  supply  wire  connection  can 
alwavs  be  obtained. 


Overload  Due  to  Lack  of  Lubrication 

A  monorail  induction  motor-driven  crane  that  had  been 

operating  continuously    for   a   year   or   more  began   to   get 

sluggish  in  action  and  its  two  driving  motors  were  heating 

so  badly  that  it  was  necessary  to  favor  them.     The  crane 

was   starting   on   the   third   and    fourth   notch*   whereas  it 

ordinarily  started  promptly  on  the  first  notch,  and  the  maxi- 

num   speed   had   decreased   so  much   that   production  was 

mpaired.     Heating   of    the    rotor    rheostats    suggested    re- 

istance   trouble,   but  inspection   and   test   of   the   rheostats 

bowed  them  to  be  free  from  fault.     Apparently  hot  rotors 

luggested  that  they  were  rubbing  the  stators,  but  the  air- 

'3P   gage   soon   disproved   this   diagnosis.     Application   of 

wo    voltmeters    and    of    two    ammeters    showed    that    the 

■oltage    at    the    motors    was    normal    and    that    all    volt- 

ges    and    currents    were    balanced,    but    that    the    motors 

ere    much    overloaded.     It    was    improbable    that    there 

lould   be  anything  wrong  with  the  motor  connections  or 

indings,  for  the  ammeters  would  have  shown  unbalancing. 

urthermore,  the  chances  of  the  two  motors  being  simi- 


larly defective  electrically  were  small,  especially  in  the 
light  of  their  having  operated  smoothly  for  so  long  a  time. 
The  inspector  was  nonplused  and  was  inclined  to  give 
up  for  the  night,  and  to  resume  the  investigation  the  next 
morning,  when  the  mill  foreman,  passing  on  his  way  out, 
called  to  the  crane  man,  who,  it  seems,  had  been  on  the 
job  for  only  two  days,  to  be  sure  to  oil  his  crane  before 
he  went  home.  "Sure,"  said  the  crane  man,  who  then 
turned  to  the  inspector  and  sought  information  as  to  the 
location  of  the  crane  parts  that  should  be  oiled.  This  was 
indeed  a  welcome  clew  to  the  inspector,  who  immediately 
set  to  work  and  found  that  all  of  the  bearings  on  the  crane 
were  as  dry  as  a  bone  and  that  the  only  reason  that  they 
had  not  run  babbitt  was  that  they  were  made  of  brass. 
Fifteen  minutes  after  oiling  the  bearings,  which  had  had 
no  oil  for  three  days,  operation  was  almost  normal  and 
the  crane  went  freely  through  a  curve  through  which  it 
could  not  pull  previous  to  the  oiling.  In  an  hour  the  in- 
spector withdrew,  a  sadder  but  a  wiser  man — wiser  be- 
cause he  realized  that  the  best  way  to  ascertain  whether 
or  not  a  piece  of  machinery  has  been  oiled  is  to  look. 


Alarm-Clock  Control  for  Street  Lighting 

The  street  lighting  of  the  little  city  of  Leetonia,  Ohio,  is 
controlled  by  a  home-made  time  switch,  the  principle  of 
which  is  shown  in  the  accompanying  sketch.  The  alarm  clock 
in  the  upper  right-hand  corner  of  the  drawing  operates  the 
entire  mechanism.  A  circular  piece  of  metal  soldered  to 
the  alarm-winding  key  wraps  the  heavy  cord  about  it  as  the 
alarm  rings  and,  with  the  knife  switch  acting  as  a  lever, 
withdraws  the  sliding  bar  from  beneath  the  weight,  allow- 
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DIAGRAM    OF    AI. ARM-CLOCK    CONTROL 

ing  the  latter  to  drop.  Falling  through  the  opening  in  the 
supporting  platform,  the  weight  jerks  the  rope  and  trips  out 
the  breaker.  If  it  is  desired  to  light  the  lamps  with  the 
same  time  switch  it  is  necessary  only  to  attach  the  hook 
shown  in  dotted  lines  to  the  breaker  and  the  action  of  the 
clock  at  the  appointed  time  closes  the  switch. 

In  the  early  part  of  each  day,  when  Mr.  E.  H.  Geithel- 
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man,  who  acts  as  superintendent,  contract  agent  and  chief  On  the  front  of  the  work-order  blank  is  entered  the  nam 

engineer  for  the  company,  visits  the  station,  he  winds  the      of  the  man   in  charge  of  the  job,   followed  by  a  detailed 


clock  and  sets  the  alarm  at  the  proper  hour  for  switching 
the  lamps  into  the  circuit.  It  is  then  necessary  only  to 
make  aiidthcr  trip  to  reverse  the  hooks  and  reset  the  alarm 
for   c.Ntinsfuisiiing   the  lamps  at  daybreak. 


Power-Plant    Repair    Complaint    and   Work-Order 
Blanks 

.\  simple  yet  comprclicnsive  method  of  reporting  com- 
plaints on  defective  power-plant  machinery,  assigning  jobs 
to  workmen  and  tabulating  the  costs  of  labor  and  material 
required  for  repairs  is  in  use  by  the  Louisville  (Ky.)  Gas 
&  icicctric  Company.  In  many  plants  where  defective  con- 
ditions are  reported  verbally  to  the  operating  engineer, 
delay  often  ensues  either  because  the  matter  slips  someone's 
memory  or  because  the  complaints  failed  to  state  the  extent 
of  the  repair  work  required.  Mr.  A.  F.  Wilson,  operating 
engineer  of  the  Louisville  company's  Waterside  station, 
makes  use  of  two  forms  of  reports  printed  on  cardboard 
3.25  in.  wide  and  7  in.  long.  The  station  complaint  report 
is  a  red  card  and  the  work-order  report  is  white.  Copies 
of  each  are  shown  in  the  accompanying  reproductions.  .\ 
stock  of  the  complaint  cards  is  kept  at  the  place  where  the 
men  fill  out  their  time  slips  so  that  they  will  not  be  delayed 
in  looking  for  the  cards. 

On  one  side  of  the  complaint  card  blanks  are  left  for  fill- 
ing out  the  name  of  the  apparatus  needing  attention,  its 
location,  condition,  and  the  work  and  material  required  for 
its  repair.  On  the  reverse  side  are  spaces  for  filling  in  the 
work  order  issued,  when  the  work  is  completed,  and  the  cost 


STATION  COMPLAINT 

Kentucky  Electric  Co. 

Louisville 


WORK  ORDER  ISSUED 

Time. 
To 

M.  Date 

191. 

Time 
By 

Work  Completed 
M.  Date 

191. 

ks        

The  Company  will  appreciate  any 
suggestions  made  by  its  employees 
with  a  view  of  improving  the  ser- 
vice. All  defective  apiaratus  must 
be  reported  at  once.  Use  this  card. 
Dr>  not  write  on  the  back. 


To  Operating  Engineer:  The  ma- 
chine, apparatus  or  part  described 
below  is  m  bad  order  and  requires 
repairs  or  changes  as  follows: 

Apparatus 

Station  No 

Part 


Total  Labor 
Total  Material 

Total  Cost 
Charged 


Work  Necessary,  Material  Required 


account  of  the  work  to  be  done.  On  the  reverse  side  the 
foreman  fills  out  the  names  of  the  men  employed  on  the  job, 
and  the  amount  of  time  which  each  man  works.  In  addi- 
tion  to  this,  a  detailed  list  of  material  used  is  recorded. 


STATION  WORK  ORDER 
Kentucky  Electric  Co. 


Do  the  following  described  work: 


No 

WORK  COMPLETED 

Name  of  Men    I  Hn.  I  Rate  I  Tot. 


Charge  to  Order  No. 
When  Required .... 
Signed . 


Time. 


Operating  Engineer 
.M.  Date 191. 


Signc<l 

Time M.  Date. 


FIG.  2 — FRONT  AND  BACK  OF  STATION    WORK  ORDER 

This  card  is  returned  to  the  clerk  on  completion  of  the  job, 
and  the  rate  paid  each  man,  the  total  amount  due  to  him  and 
the  cost  of  the  material  used  are  all  entered  in  their  re- 
spective places. 


Safety  Soldering  Ladles 

Burned  fingers  seldom  inca|)acitatc  workmen,  but  such 
injuries  reduce  efficiency  and  if  left  unattended  may  lead 
to  serious  results  from  infection.  In  the  departments  of 
one  large  manufacturing  plant  where  a  great  deal  of  solder- 
ing of  coils  and  cummutator  leads  is  done  accidents  have  ^ 
been    rcrlucod    to   a   minimum   bv   the   introduction   of  non- 


-> 


Form    114    M-11-12 


Signed 

Time M.  Date 

Noted     

Operating  Engineer 


FIG.    I FRONT  AND    H.VCK   OF   STATION   COMPLAINT   BLANK 

of  making  the  repair  is  summarized  under  labor  and  mate- 
rial. .\s  these  cards  are  filled  out  the  clerk  in  the  office  col- 
lects them  from  a  drop  box.  makes  a  note  ot  their  receipt 
in  his  journal,  and  turns  them  over  to  the  operating  engi- 
neer, who  fills  out  a  station  work  order  blank  and  has  it 
placed  in  the  hands  of  the  foreman  in  charge  of  the  men 
familiar  with  such  work. 


^ 


SAFETY    SOLDERING    L.\DLES 

splashing  ladles  for  pouring  the  solder.  .As  shown  in  the 
illustrations,  these  safety  ladles  consist  of  the  regular  stock 
ladles  with  an  additional  rim  or  a  pouring  nozzle.  .A  fuN 
ther  practical  advantage  gained  by  the  use  of  such  ladles  is 
that  all  solder  is  poured  from  the  bottom  so  that  the  slag 
which  floats  on  the  molten  metal  does  not  interfere  with 
the  work. 
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Comparative  Costs  of  Operating  Ice  Factory  by  Oil 
Engines  and  Electric  Motors 

By  C.  E.  Rose 

The  plant  of  the  Arkansas  Cold  Storage  Company,  at 
Little  Rock,  Ark.,  produces  refrigeration  for  a  cold-storage 
warehouse  of  100,000  cu.  ft.  capacity,  a  street  pipe-line  of 
42,000  cu.  ft.  capacity  and  two  freezing  tanks,  each  having 
an  output  of  40  tons  of  raw-water  ice  per  day.  The  re- 
frigerating machinery  consists  of  two  vertical  duplex  Frick 
gas  pumps  each  rated  at  50  tons  of  refrigeration  per 
twenty-four-hour  day  when  running  at  J-j  r.p.m.  with 
standard  refrigerator  and  condenser  pressures.  In  addi- 
tion to  this  equipment,  100  hp  is  installed  in  various  motor 
units  of  from  2  hp  to  25  hp,  used  to  drive  the  circulating- 
water  and  brine  pumps,  air  compressors,  agitators,  etc. 

Ice  is  made  by  the  raw-water  system,  using  artesian 
water  purified  by  being  passed  through  two  quartz  filters 
and  one  paper  filter.  \'ery  clear  ice  results  therefrom,  as 
the  accompanying  illustration  of  a  cake  shows.  A  pres- 
sure of  2  lb.  per  sq.  in.  is  carried  on  the  air-agitation  lines 
in  the  ice  cans,  and  each  300-lb.  can  requires  i  cu.  ft.  of 
free  air  per  minute  to  produce  the  best  results. 

Initial  Use  of  Oil  Engines 

There  were  first  installed  in  this  plant  two  120-hp  verti- 
cal, three-cylinder  Diesel  oil  engines,  but  much  trouble  was 
experienced  from  these  units  gradually  and  continually 
dropping  their  load  when  most  needed.  The  travel  of  the 
fuel  valves  on  the  engines  was  very  small  and  a  very 
slight  wear  was  found  to  produce  a  marked  effect  in  the 
power  of  the  engines.  For  best  results  the  valves  should 
be  set  so  that  the  explosion  takes  place  with  a  "lead"  ad- 
justment of  6  in.  on  the  circumference  of  the  flywheel;  but 
unless  the  Little  Rock  engines  were  checked  continuously 
it  was  found  that  they  would  shortly  be  operating  with  a 
"lag"  and  consequent  loss  in  compression  and  in  power. 
Again,  many  small  shutdowns  were  required  owing  to  the 
crystallization  of  valve-rod  springs  and  safety-valve  springs 
and  to  similar  small  troubles.  Much  difficulty  was  also 
experienced  with  the  three-stage,  high-pressure  air  com- 
pressors, the  trouble  being  principally  with  the  rubber  fer- 
rules  in   the   first  and  second   receivers,   since  at  the  high 
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pressures  used  (300  lb.  to  600  lb.  per  sq.  in.)  the  rubber 
(Idcriorated  and  deformed  very  rapidly. 

A  view  of  the  engine  room  is  presented  herewith  in  Fig. 
I.  showing  the  oil-engine  in.stallation,  which  required  five 
n.cn  for  its  operation  and  maintenance  with  both  engines 
riuinins;  fully  loaded  twenty-four  hours  a  day. 

In  Fig.  2  is  shown  a  similar  view  of  the  same  plant  fol- 
lowing replacement  of  the  engines  with  two  loo-hp  adjust- 


able-speed, 2200-volt  induction  motors.  With  this  adjust- 
able-speed control  a  very  even  time-temperature  curve  is 
maintained  on  the  freezing  tanks,  in  the  warehouse  and  on 
the  street  pipe-line,  whereas  with  the  former  practically 
constant-speed  oil  engines  it  was  necessary  to  run  at  full 
speed  or  stop,  and  the  time-temperature  curves  presented 
continually  rising  or  descending  slopes. 


FIG.    2 S.\ME    .\MM0NIA    COMPRESSORS    OPERATED    BY    ELECTRIC 

MOTORS 

In  the  following  discussion  all  figures  are  based  on  the 
unit  "ton  of  refrigeration,"  which  represents  the  abstraction 
of  284,000  Ib.-Fahr.  thermal  units.  All  unit  costs  and 
revenues  are  calculated,  therefore,  with  tons  of  refrigera- 
tion as  the  units  of  manufacture. 

Each  oil  engine,  in  addition  to  being  belted  to  one  ice 
machine,  was  arranged  to  drive  through  another  belt  from 
the  opposite  flywheel  a  three-phase  alternating-current  gen- 
erator, which  supplied  240-volt,  three-phase,  6o-cycle  en- 
ergy for  the  operation  of  the  auxiliary  motors.  The  actual 
electric  load  was  thus  38  kw. 

Comparison  of  Operating  Costs 
For  the  year  ended  Oct.  l,  1912,  during  which  oil-engine 
drive   was   used,   the   books   of   the   company   showed   the 
following: 

Tons    of    refrigeration    manufactured ' 13,123 

Kilowatt-hours     produced 497,6'08 

Kilowatt-hours    per    ton    of    refrigeration 37.9 

Fuel    oil    for    power,   per    ton    of    refrigeration $0,124 

Wages  for  power  per  ton  of  re  rigeration 0.170 

Lubricating  oil  and  waste  per  ton  of  refrigeration 0.074 

Water    per    ton    of    refrigeration 0.030 

Klectricity   purcha.sed   per   ton   of   refrigeration 0.012 

.Maintenance  of  oil  engines  per  ton  of  refrigeration 0.013 

Maintenance   of   refrigerating  plant   per  ton  of   refrigeration 0.008 

.\lainten.tnce   of  electric   equipment  per   ton  of  refrigeration 0.01.1 

Maintenance  of  auxiliary  equipment   (pumps,  air  compressors,  etc.) 

|iir    ton    of    refrigeration 0.007 

Total    engine-room   expense    per    ton    of   refrigeration $0,451 

Not  enough  refrigeration  was  produced,  however,  to 
handle  satisfactorily  the  company's  business,  and  it  was 
imperative  that  some  drastic  change  be  made.  The  Mer- 
chants' Lighting  Company,  of  Little  Rock,  proposed  that 
the  Arkansas  Cold  Storage  Company  replace  its  two  oil 
engines  with  loo-hp  adjustable-speed  motors.  The  central 
station  also  offered  its  regular  primary  rate  of  $i  per  kw 
of  maximum  demand  plus  an  energy  charge  of  i  cent  net 
per  kw-hr.  for  the  electricity  Consumed  by  the  motors,  pro- 
vided that  the  refrigerating  plant  would  not  run  during  the 
company's  peak  load.  The  cold-storage  company,  after 
carefully  considering  the  terms  of  the  oiTer,  accepted  the 
proposition   of  the   lighting    company    and    installed    the 
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motors  as  suggested,  selling  the  oil  engines  at  a  very  fair 
price. 

Following  is  the  statement  of  operation  of  the  Arkansas 
("old  Storage  Conii)any's  engine  room  for  the  year  ended 
Oct.  I,  1913.  during  which  period  electric-motor  drive  was 
employed : 

Tons    of    rcfriRer.ilion    m.inu  acturcd 19,899 

Kilowatt    hours 750,'IOI 

Kilowatt-hours   per   ton   of   refrigeration 38 

Wages   for  power   per   ton   of   refrigeration $0,106 

Lubricating  oil  and  waste  per  ton  of  refrigeration O.OJO 

Klectricity    purchased    per    ton    of    refrigeration 0.235 

Water    per    Ion    of    refrigeration 0.005 

Maintenance   or*  electric   plant   per  ton   of    refrigeration 0.010 

M.-iinlenance  of  refrigerating  plant  per  ton  of  refrigeration 0.035 

Maintenance   of   auxiliary   equipment   per   ton   of   refrigeration....  0.02^ 

Total  tngine-room  expense  per  ton  of  refrigeration $0,445 

Comparison  with  the  preceding  figures  for  oil-engine 
drive  shows  a  decrease  of  6  mills  per  ton  in  favor  of  elec- 
tric operation.  Incidentally,  however,  the  tons  of  refrigera- 
lion  manufactured  by  the  company  were  increased  50  per 
cent,  and  the  warehouse  and  pipe  line  were  maintained  with- 
out complaint  or  trouble.  During  even  the  hottest  days  of 
summer  40  tons  of  clear  marketable  ice  was  produced  with- 
out difficulty. 

The  figures  for  the  total  kilowatt-hours  manufactured  in 
tile  ca.se  of  the  oil-cnginc  ciiuipniont  were  calculated   from 


FIG.    3— C.VKES   OF    RAW-W.\TER    ICE 

weekly  indications  of  the  ice  machines  and  from  the  kilo- 
watt-hour output  generated  by  the  small  alternators  carry- 
ing the  electrical  load. 

Advantages  Resulting  fro.m  Electrical  Drive 
F.ven  in  the  days  of  engine  drive  it  was  necessary  to 
have  central-station  service  in  the  building  at  all  times, 
for  it  not  infrequently  happened  that  both  oil  engines  would 
be  shut  down  for  a  few  minutes  at  the  same  time.  The 
circulation  of  the  brine  through  the  pipe  line  and  brine 
coolers  could  never  be  permitted  to  stop,  as  sufficient  time 
would  not  be  allowed  to  pump  out  the  liquid  ammonia  in 
the  brine  coolers,  and  such  ammonia,  if  not  pumped  out, 
would  continue  to  boil,  freezing  up  the  brine  in  the  coolers 
and  finally  bursting  them. 

.\gain.  each  engine  shut-down  caused  a  temporary  sus- 
pension of  the  air  pressure  on  the  freezing  tanks,  resulting 
in  a  consequent  white  line  in  the  ice.  Interruptions  for 
even  five  minutes  would  completely  ruin  cakes  of  ice  which 
were  just  beginning  to  freeze,  since  the  white  line  would 
then  be  near  the  outside  of  the  block,  causing  the  entire  cake 
to  have  a  white,  opaque  appearance. 

The  costs  tabulated  above  represent  the  manufacturing 
expense  in  the  engine  room :  but,  owing  to  the  larger 
divisor  of  units  manufactured,  the  total  cost  (including  the 


above  and  the  general  expenses  and  fixed  charges)  for  the 
oil-engine  equipment  amounted  to  1 1.22  per  ton  of  refrig- 
eration. With  electric  drive  these  charges  were  but  $0,956 
per  ton,  a  saving  of  $0,264  pcr  ton  of  refrigeration  over  the 
oil-engine  figures. 

During  the  first  year  the  Arkansas  Cold  Storage  Cm 
pany  paid  expenses,  fixetl  charges  and  but  very  little  nun 
With  the  electric  drive,  however,   it  earned   for  the  year 
ended  (Jet.   i,   1913,  an  8  per  cent  dividend  and  also  passed 
several  thousand  dollars  to  surplus. 

The  increase  in  refrigeration  capacity  was  obtained  by 
speeding  up  the  ice  machines  from  jy  r.p.m.  to  116  r.p.ni. 
Some  of  the  operators  declared  that  on  account  of  the  high 
speed  very  little  would  be  gained  in  weight  of  ammonia 
compressed  in  a  given  time.  Indicator  cards  have,  how- 
ever, shown  that  while  at  this  high  speed  of  116  r.p.m.  ti.e 
area  of  the  card  is  slightly  reduced,  there  occurs  nothing 
like  the  increase  in  volumetric  displacement  of  the  ma- 
chine in  a  given  time.  The  net  gain  in  refrigerating  capac- 
ity was  24  tons  per  day,  giving  the  plant  a  rating  of  148 
tons  of  refrigeration,  and  not  100  tons  as  with  the  oil- 
engine equipment  at  its  best  condition. 


Universal  Motor 

I  have  a  window  display  to  drive  which  requires  a  motor  of  from 
0.0625-hp  to  0.0833-hp  rating.  I  wish  to  put  several  of  these  equipments 
on  tour  in  the  larger  cities  of  the  United  States  where  both  alternating 
and  direct  current  are  used  for  lighting.  After  some  correspondence 
with  one  manufacturer  of  alternating-current  and  direct-current  motors 
such  as  are  used  for  vacuum  cleaners,  he  refuses  to  guarantee  the  satis- 
factory operation  of  his  motors  when  changed  from  direct  to  alternating 
current.  Would  you  advise  the  use  of  two  independent  motors,  space 
and  weight  being  important  factors?  C.  A.  S. 

For  the  use  described  you  should  have  no  difficulty  in 
hnding  a  "universal"  motor  which  will  operate  satisfactor- 
ily on  both  alternating  and  direct  current.  Such  motors  are 
usually  of  the  series  type,  and  while  operating  directly 
across  the  alternating-current  circuit,  are  arranged  to  have 
a  fixed  resistance  cut  in  series  when  running  on  direct  cur- 
rent. Universal  motors  are  in  satisfactory  operation  even 
in  the  largest  sizes.  We  know  of  one  crane  installation 
ci|ui])pL(l  with  15-hp  motors  which  is  in  use  in  a  shop  having 
its  own  direct-current  generating  equipment  but  purchas- 
ing alternating-current  central-station  energy  from  out- 
side. As  a  result  of  the  peculiar  load  conditions  this  motor 
is  operated  by  direct  current  during  the  hours  the  private 
plant  is  running  and  is  then  transferred  to  the  alternating- 
current  mains  during  the  peak  hours,  as  well  as  for  over- 
time service. 


Lightning  Troubles  at  Generators 

Uuring  the  last  three  years  we  have  been  operating  a  waterwheel  driven 
alternator  and  have  experienced  much  trouble  from  lightning.  Thi-s  season, 
for  instance,  several  generator  coils  were  burned  out.  Prior  to  1910. 
however,  we  had  in  use  a  belt-driven  machine  and  were  never  troubled 
with  lightning  beyond  the  blowing  of  a  few  fuses  on  the  transformer*. 
Is  there  any  evidence  that  direct-connected  waterwheel  plants  are  more 
subject  to  lightning  disturbances  than  belt-driven  machines?         H.  E.  O. 

We   think   your   increase   in    lightning   troubles — if  not 
due  to  the  especially  severe  disturbances  of  the  past  sea-  1 
sen  as  experienced  hi  some  sections — must  be  traced  to  a 
difference  in  line  conditions,  arrangement  of  your  lightning 
protection  or  characteristics  of  the  windings  of  the  water- 
wheel  generator   as   compared    with    those   of   the    belted 
machine.  In  any  ca.se  the  frame  of  a  belted  generator  would, 
for  practical  purposes,  doubtless  be  as  effectually  gn.tmded. 
either  intentionally  or  accidentally,  as  would  that  of  a  di- 
rect-connected waterwheel  unit,  so  that  this  factor  should 
not  be  heltl  accountable  for  the  damage.     Perhaps  the  dry 
weather  of  the  past  season  removed  most  of  the  im  istur. 
from    the    sand   and   gravel    ground   connections   of   yoi 
lightning  arresters,  thereby  invalidating  the  customary  di- 
charge  paths. 
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Generators,  Motors  and  Transformers 

Direct  -  Current  Machines  with  Interpoles.  —  Oskar 
SziLAS. — Although  interpole  machines  are  now  being  gen- 
;rally  used,  faulty  operation  sometimes  occurs  in  prac- 
:ice  as  the  result  of  wrong  positions  of  the  brushes  or 
vrong  connections  of  the  interpole  windings.  The  author 
Jescribes  in  detail  a  great  many  experimental  methods  and 
'kinks"  by  which  the  correct  operation  of  such  interpole 
iiachines  may  be  assured.  He  points  out  that  the  import- 
int  object  is  to  determine  the  e.xact  location  of  the  neutral 
lone.  The  operation  of  the  machine  will  be  faulty  if  even 
I  small  error  is  made  in  the  position  of  the  brushes.  The 
luthor  then  shows  why  for  the  determination  of  the  neutral 
:one  the  method  of  voltage  maximum  is  not  sufficient,  and 
lescribes  a  more  satisfactory  method  as  follows:  The  di- 
■ect-current  machine  is  driven  as  a  dynamo  without  load. 
It  constant  speed  and  excitation.  Two  auxiliary  brushes, 
separated  by  a  distance  of  3  mm  to  4  mm  from  each  other 
md  connected  to  a  voltmeter  with  a  3-volt  scale,  are  moved 
m  the  commutator  in  a  tangential  direction  until  the  volt- 
neter  reading  is  zero.  The  same  distance  must  always  be 
naintained  between  the  auxiliary  brushes;  the  position  of 
he  auxiliary  brushes,  which  corresponds  to  the  zero  read- 
ng  of  the  voltmeter,  will  then  indicate  the  neutral  zone. 
Kn  important  condition  for  the  correct  use  of  this  method 
s  that  the  machine  be  producing  no  current.  For  instance, 
he  test  could  not  be  used  for  unloaded  motors,  since  the 
nterpole  flux  due  to  the  no-load  current  would  cause  the 
:ero  reading  of  the  voltmeter  to  occur  outside  of  the  neu- 
ral zone.  The  method  is  entirely  correct  only  if  the  regu- 
ar  brushes  of  the  machine  be  taken  off  the  commutator. 
\fter  the  neutral  zone  has  been  fixed  it  is  important  to 
letermine  experimentally  the  quality  of  commutation  under 
lifferent  conditions.  Various  methods  are  described  for 
iccomplishing  this  purpose. — Elek.  u.  Masch.  (\^ienna), 
'ilov.  9,  191 3. 

Amortisseurs. — P.  Boucherot. — The  first  part  of  a  long 

md  higlily  mathematical  paper  giving  theories  of  the  damp- 

ng  of  the  oscillations  of  alternators  operating  in  parallel 

md  of  the  use  of  amortisseurs   (damping  coils).  The  au- 

hor  begins  with  the  elementary  condition  of  parallel  oper- 

ition  of  two  alternators  and  applies  it  to  the  case  of  very 

ong   oscillations — long   enough    to   permit    neglecting   the 

mplitudes  of  the  emfs,  while  considering  only  the  phase. 

le  then  gives  the  complete  theory  for  the  oscillations  cor- 

esponding  to  any  frequency  occurring  in  practice,  taking 

[ito  account  variations  of  speed  and  of  the  induced  cur- 

isnts  in  the  amortisseurs  and  in  the  primary  circuits.    The 

'ilculation  is  made  in  two  steps,  first,  under  certain  sim- 

I'ifying  assumptions,  and  later  in  more  rigorous  form.  The 

iper  is  to  be  concluded. — La  Lmnicre  Elcc,  Nov.  8,  1913. 

Self-Excitation    of    Saturated    Polyphase    Commutator- 

ype    Series   Machines. — .X.    Scherbius    and    H.    .A..    W. 

LiNKHAMER. — In   discussing   means   for   suppressing   the 

If-excitation  of  polyphase  commutator-type  series  motors 

0  actions  must  be  taken  into  consideration.    The  first  is 

e  effect  which  the  saturation  in  one  axis  of  the  machine 

s  on  the  other  axis  by  purely  magnetic  action.    The  sec- 

d  is  the  effect  of  one  saturation  axis  on  the  other  due  to 

ignetic  flux  superposition.     The  first  efifect  has  been  in- 

itigated  in  detail  by  Binder  and  Dyhr,  who  have  devel- 

id  a  simple  formula  for  the  value  of  the  protective  re- 


sistances. The  present  authors  emphasize  the  point  that  it 
is  sufficient  to  take  care  of  only  one  of  these  two  etfects, 
and  they  therefore  deal  in  detail  with  the  second  effect 
mentioned.  Another  formula  is  derived  which  represents 
the  required  condition  for  suppressing  the  self-excitation. 
Protective  resistances  calculated  from  this  formula  have 
smaller  values  than  those  computed  with  the  formula  of 
Binder  and  Dyhr. — Elek.  Zeit.,  K'ov.  20,  1913. 

Winding  Diagrams. — G.  Moores. — .\n  article,  illustrated 
by  diagrams,  in  which  the  author  shows  that  alternating- 
current  winding  diagrams  may  be  made  much  simpler  and 
more  useful  for  practical  shop  purposes  than  at  present 
through  the  extended  use  of  the  "group"  type  of  diagram. 
The  methods  of  using  and  constructing  these  diagrams  are 
described,  together  with  a  discussion  of  their  advantages. — 
London  Elec.  Review,  Nov.  21,  1913. 

Theory  of  Alternators. — Johann  Lisner. — The  first  part 
of  a  highly  theoretical  paper  on  the  theory  of  alternating- 
current  machines  without  commutators. — Elek.  u.  Masch. 
(Vienna),  Nov.  23,  1913. 

Measuring  Phase  Difference  in  Synchronous  Machines. — 
W.  ToLwiNSKi. — An  article  illustrated  by  diagrams  de- 
.scribing  a  stroboscopic  method  for  measuring  the  phase 
angle  between  the  voltage  at  the  terminals  and  the  induced 
emf  in  synchronous  machines. — Elek.  u.  Masch.  (Vienna), 
Nov.  23,   1913. 

Insulation  of  Electromagnet  Coils. — B.  Duschnitz. — An 
illustrated  review  of  methods  of  insulating  magnet  coils  to 
render  them  unaffected  by  high  temperatures. — Elek.  Zeit., 
Nov.  20,  1 9 13. 

Lamps  and  Lighting 

German  Tungsten  Lamp  Patents. — After  protracted  pro- 
ceedings, extending  over  two  or  three  years,  the  German 
Patent  Office  has  decided  definitely,  despite  the  opposition 
of  sixteen  firms,  in  favor  of  the  fundamental  patent  for 
drawing  tungsten  wire  for  metallic-filament  lamps.  It  will 
be  remembered  that  the  General  Electric  Company  of  the 
United  States,  after  experiments  which  were  spread  over  a 
period  of  years,  succeeded  in  devising  the  particular  sys- 
tem whereby  it  was  possible  to  draw  tungsten  wire  of  a 
convenient  thickness,  or  rather  thinness,  for  lamp  filaments. 
As  a  result  of  the  interchange  arrangements  existing  be- 
tween the  General  Electric  Company  and  the  Allgemeine 
Elektricitats  Gesellschaft  of  Berlin,  the  German  patents 
for  the  new  process  were  vested  by  the  former  in  the  lat- 
ter, and  the  special  agreements  between  the  two  companies 
permitted  of  the  patent  rights  also  being  exercised  by  the 
Siemens  &  Ilalske  Company  and  the  German  Incandescent 
(Welsbach)  Gas  Light  Company,  while  the  Bergmann 
Company  was  subsequently  also  brought  within  the  field 
by  the  grant  of  a  license.  As  the  Patent  Office  has  now 
given  a  decision  in  regard  to  the  patents,  these  four  firms 
will  likely  benefit  from  the  result.  On  the  other  hand, 
other  concerns  have  not  been  slow  in  coming  forward  to 
declare  that  they  are  not  affected  by  the  action  of  the 
Patent  Office.  The  Julius  Pintsch  Company,  for  instance, 
states  that  the  decision  is  of  no  importance  in  the  case 
of  Sirius  lamps,  which  arc  made  according  to  the  com- 
pany's own  patented  process.  Voigtlander  &  Lohmann 
point  out  that  any  firms  arc  permitted  to  manufacture  in- 
candescent lamps  with  tungsten  wire  as  long  as  the  wire 
is  not  made  on  the  basis  of  the  patent  to  which  the  de- 
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cision  refers  but  is  produced  by  some  other  method. — Lon- 
don Elec.  Reviezv,  Nov.  21,  191 3. 

Metallic  Filaments.— A  note  on  a  recent  British  patent 
(No.  19,006.  1912)  of  II.  Kast.  Metals  and  metallic  oxides 
are  obtained  in  a  minutely  divided  state  by  heating  the 
metallic  salts  of  the  nitro-phenols  until  the  metal  or  oxide 
separates  itself.  Before  heating  the  salts  may  be  diluted 
with  indiflFerent  substances  or  mixed  with  oils,  fats,  tars, 
etc. — London  Elec.  Eng'ing,  Nov.  20,  1913. 

Generation,  Transmission  and  Distribution 

Electricity  as  a  By-f'todiict.—R.  J.  SrE.NCER-Pii  illu'S.— 
A  paper  read  before  the  (British)  Institution  of  Municipal 
Engineers.  The  author  endeavors  to  show  that  other  in- 
terests besides  central-station  companies  may  find  it  profit- 
able to  sell  electricity,  especially  mills  which  need  electric 
power  for  their  own  purposes  and  by  erecting  a  larger  plant 
can  run  more  economically  and  sell  their  surplus  energy  as 
a  by-product  at  a  profit.  An  added  reason  lies  in  the  recent 
development  of  back-pressure  and  reducing  turbines.  The 
author  thinks  that  mills  and  factories,  especially  those  that 
require  steam  for  their  own  processes,  are  in  a  position  to 
generate  electricity  much  cheaper  than  are  central  sta- 
tions. The  same  subject  is  also  discussed  in  a  long  edi- 
torial— London  Electrician,  Nov.  21,  1913. 

Pressure  Rises. — W.  Duddell. — .\n  abstract  of  an  ex- 
perimental lecture  given  before  the  (British)  Institution  of 
Electrical  Engineers.  The  author  first  discusses  the  pres- 
sure rises  due  to  resonance  and  shows  that  resonance  at 
the  fundamental  frequency  is  rare  but  very  dangerous  when 
it  does  occur.  Resonance  of  an  upper  harmonic  is  much 
more  frequently  observed,  but  with  the  good  wave- forms 
of  modern  turbo-altcrnators  the  amplitudes  of  the  upper 
harmonics  are  so  slight  that  their  resonance  does  not  gen- 
erally produce  any  dangerous  pressure  rises.  The  author 
then  takes  up  pressure  rises  due  to  switching  and  to  arcs 
and  sparks. — London  Electrician,  Nov.  21,  1913. 
Traction 

Single-Phase  Traction. — A  continuation  of  the  long  il- 
lustrated description  of  the  Spiez-Brig  (Loetschberg  tun- 
nel) railroad.  In  the  present  instalment  detailed  drawings 
are  given  of  the  electric  locomotives  and  electrical  connec- 
tions, with  data  on  the  controller  equipment,  etc.  The  nor- 
mal pressure  at  the  trolley  wire  is  15,000  volts,  the  fre- 
quency is  15  cycles  per  second,  and  the  maximum  grade  is 
2.7  per  cent.  The  total  length  of  each  locomotive  is  16  m 
and  the  total  weight  is  107  tons,  of  which  the  mechanical 
part  weighs  47.3  tons  and  the  electrical  part  59  tons.  The 
adhesion  weight  is  78.2  tons.  The  rating  for  continuous 
operation  for  an  hour  and  a  half  is  2500  hp  at  a  speed  of 
50  km  (30  miles)  per  hour.  The  maximum  speed  is  75  km 
(45  miles)  per  hour  and  the  maximum  starting  eiifort  is 
18,000  kg. — Elek.  Zeit..  Nov.  20.  1913. 

Starting  Traction  Motors.— Conrad  Ir.^nyi.— .An  article 
illustrated  by  diagrams  in  which  the  author  emphasizes  the 
troubles  due  to  rapid  starting  of  traction  motors  and  shows 
graphically  the  advantages  of  maintaining  certain  time 
intervals  between  the  different  starting  steps. — Elek.  Zeit.. 
Nov.  20,  1 91 3. 

Wires,  Wiring  and  Conduits 

High-Tcnsion    Insulators.— V.    \V.    Curt    Bkehit.— .-kn 
illustrated  article  on  the  evolution  of  .American  high-ten- 
sion insulators  in  their  electrical,  mechanical  and  commer- 
cial aspects. — Elek.  u.  Masch.  (\'ienna).  Nov.  23,  1913. 
Electrophysics  and  Magnetism 

Roentgen-Ray  Interference  Phenonvena. — M.  von  L.\ue 
.•\ND  W.  Friedrich. — Two  papers  read  before  the  annual 
convention  of  German  Naturalists  and  Physicians.  Laue 
discussed  the  general  principles  of  Roentgen-ray  interfer- 
ence with  respect  to  recent  experimental  investigations 
and  pointed  out  how  conclusions  may  be  drawn  from  these 
phenomena  concerning  the   structure   of  crystals.     Fried- 


rich  outlined  conceptions,  based  upon  similar  interference 
phenomena,  as  to  the  Roentgen  rays  themselves,  their  spec- 
trum and  their  wave-length. — Phys.  Zeit.,  Nov.  15,  1913.      1 

Electrochemistry  and  Batteries  [ 

Storage-Battery  Plates. — A  note  on  the  method  of  H.  T. 
Hannover  for  the  production  of  porous  storage-battery 
plates.  The  process  is  based  upon  the  fact  that  the  pre- 
dominating metal  in  an  alloy  solidifies  first  and  leaves  the 
eutectic  disseminated  for  a  time  in  liquid  form  throughout 
the  mass.  Conversely,  during  reheating,  the  eutectic  melts 
first  and  may  be  removed  by  centrifugal  force  or  other 
means,  thus  leaving  a  honeycombed  mass  of  metal  of  high 
porosity.  The  lead-antimony  eutectic  contains  13  per  cent 
antimony  and  87  per  cent  lead,  so  that  in  a  96  per  cent 
lead  alloy  27  per  cent  of  the  lead  will  go  to  form  the  eutec- 
tic, which  solidifies  at  about  228  deg.  C.  The  small  per- 
centage of  antimony  remaining  in  the  lead  matrix  aftci 
expulsion  of  the  molten  eutectic  is  said  not  to  affect  the 
electrochemical  capacity  of  the  plates,  but  appreciably  in- 
creases their  strength.  After  trying  various  other  meth- 
ods. Hannover  found  that  the  best  method  of  expelling  the 
eutectic  is  by  whirling.  Cakes  of  the  alloy  are  mountec 
in  suitable  frames  carried  by  the  arm  of  a  whirling  ma- 
chine, and  the  discharge  side  of  the  plate  is  covered  b) 
gauze  backed  by  a  grating.  To  prevent  cracking  of  th< 
surface  of  the  plate,  it  is  necessary  to  tighten  up  the  mole 
clamps  as  the  eutectic  is  expelled.     This  adjustment  is  ef- 
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FIG.      I — .\PP.\RATUS     FOR     PRODUCING     POROUS     .\CCUMULATOI 
PLATES 

fectcd  by  the  link  work  shown  in  I-'ig.  I  and  actuated  by 
hand  wheel  on  the  spindle.  If  the  molds  be  filled  while  ii 
the  whirling  machine,  with  a  view  to  expelling  the  eutecti 
during  cooling  instead  of  after  reheating,  the  molten  meta 
runs  through  the  gauze,  but  it  should  be  possible  to  over 
come  this  difficulty.  Tests  made  in  the  shops  of  the  Danisl 
State  Railways  on  Plante  plates  prepared  by  this  proces 
show  the  ma.ximum  safe  charge  and  discharge  rates  to  b 
increased  considerably,  making  the  Hannover  plates  espe 
cially  suitable  for  automobile  and  submarine  use.  It  i 
easy  to  prepare  plates  of  more  than  50  per  cent  porosit 
by  the  above  means,  and  assuming  the  number  of  pores  t 
average  13.000  per  square  inch  (as  found  by  microscopies 
examination)  and  to  be  of  circular  section  and  perpendico 
lar  to  the  surface  of  the  plate,  the  total  surface  of  thi 
latter  is  about  i30-tinies  its  natural  superficial  area  in  th 
case  of  a  plate  5.5  in.  by  3.25  in.  by  0.25  in.  Though  porou 
metals  prepared  by  the  Hannover  process  have  been  af 
plied  only  to  the  manufacture  of  accumulators  as  yet,  it 
hoped  that  they  will  also  prove  applicable  to  metallic  filter 
self-oiling  (honeycomb)  bearings,  catalyzers,  solderin 
sticks  and  various  classes  of  ornamental  work. — Londo, 
Elec.  Review,  Nov.  21,  1913. 

Zinc. — A  symposium  of  papers  on  the  present  status  an 
future  prospects  of  the  metallurgy  of  zinc.  G.  C.  StoD 
discussed  the  development  of  the  retort  process  and  gaT 
details  of  the  great  progress  made  in  recent  years.  \V.  B 
Ingalls  discussed  electric  zinc  smelting,  which  he  said  i 
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still  much  in  its  infancy.  J.  W.  Richards  discussed  elec- 
trolytic zinc.  In  the  discussion  W.  AIcA.  Johnson  spoke 
of  the  progress  made  by  him  in  electric  zinc  smelting. — 
Metal,  and  Chem.  Eng'ing,  December,  1913. 

Electric  Furnaces. — Woolsey  McA.  Johnson  and 
George  N.  Sieger. — In  the  present  instalment  of  this 
illustrated  serial  on  electric  furnaces,  their  design,  char- 
acteristics and  commercial  applications,  the  authors  deal 
with  the  subjects  of  buildings  for  an  electric-furnace  plant, 
foundations  for  electric  furnaces,  electrical  connections  and 
voltage  regulation,  essentials  of  electric-furnace  trans- 
formers, and  construction  of  water  rheostats. — Metal,  and 
Chem.  Eng'ing,  December,  1913. 

Electric  Ore-Reduction  Furnace. — F.  Loiarier. — An 
illustrated  description  of  an  electric  furnace  of  the  re- 
sistor type  in  which  the  furnace  charge  forms  the  resistor. 
The  electrodes  are  embedded  in  the  side  walls  opposite  each 
other,  being  arranged  in  several  sets  one  above  another. 
Temperature  regulation  is  obtained  by  switching  on  or  off 
sets  of  electrodes.  The  applications  of  this  furnace  to  the 
reduction  of  iron  ores  and  the  treatment  of  lead  ores,  and 
especially  to  the  reduction  of  zinc  ores,  are  described. — 
Metal,  and  Chem.  Ending,  December,  1913. 

Passiznty  of  Metals. — An  account  of  a  symposium  of 
papers  delivered  before  the  Faraday  Society  on  the  passive 
state  of  metals.  A  paper  by  G.  Senter  presented  an  intro- 
duction to  the  theory  of  the  passive  state  of  metals.  G. 
Grube  discussed  anodic  and  cathodic  retardation  phenom- 
ena ;  D.  Reichinstein  discussed  the  electrode-volume  con- 
stant-sum hypothesis ;  H.  S.  Allen  photoelectricity  and  pas- 
sivity;  M.  LeBlanc  passivity  and  reaction  velocity;  G.  S. 
Schmidt  the  hydrogen  theory  of  passivity;  E.  P.  Schoch 
the  anodic  oxygen-film  and  oxide-film  hypothesis,  and  G. 
Schulze  passivity  and  electrolytic  valve  action. — Metal,  aiid 
Chem.  Eng'ing,  December,  1913. 

Units,  Measurements    and  Instruments 

Astatic  Electro-Dynamometers. — J.  T.  Irwin. — A  note 
on  a  recent  British  patent  (No.  27,348,  1912).  Two  coils 
on  the  horizontal  axis  are  so  connected  that  the  fluxes  op- 
pose. In  the  resulting  radial  flux  is  mounted  a  coil  with 
its  center  on  the  a.xis  of  the  two  coils  and  with  its  plane 
vertical  and  free  to  rotate  about  a  vertical  axis.  This  coil 
is  wound  so  that  the  currents  pass  the  same  way  up  the 
sides  and  down  at  the  center.  The  torque  can  be  meas- 
ured in  any  well-known  way. — London  Elec.  Eng'ing,  Nov. 
20,  1913. 

Watt-Hour  Meters. — S.  H.  Holden. — A  paper  read  be- 
fore the  Birmingham  Section  of  the  (British)  Institution 
of  Electrical  Engineers  on  the  British  standard  specifica- 
tion for  consumers'  watt-hour  meters.  The  author  recom- 
mends various  modifications  to  bring  these  specifications  up 
to  date. — London  Electrician,  Nov.  14,  1913. 

Laboratory  and  Testing  Room. — Leon  Lichtenstein. — 
An  English  translation  in  abstract  of  his  German  paper  on 
the  laboratory  and  testing  rooms  of  the  Siemens-Schuckert 
Cable  Works.^London  Electrician,  Nov.  14.  1913. 

Composite  Waves. — K.  Fischer. — An  illustrated  descrip- 
tion of  an  apparatus  which  permits  the  superimposition  of 
one  or  more  higher  harmonics  upon  a  sinusoidal  wave  so 
that  the  curve  obtained  represents  the  composite  wave. — 
Elek.  Zcit.,  Nov.  13,  1913. 

Determination  of  Radium  in  Radio-Active  Substances. — 
A.  L.  Fletcher. — An  illustrated  description  of  a  nev/ 
imethod  which  is  a  modification  of  that  of  Strutt.  The 
author  employs  what  he  calls  a  micro-furnace.  It  consists 
of  a  brass  drum  sliding  on  a  slate  cylinder  which  is  per- 
forated from  below  to  allow  of  the  passage  of  two  wires 
connected  to  terminals  on  the  upper  face  of  the  cylinder. 
These  terminals  clamp  a  thin  rod  of  arc  carbon  which  is 
heated  by  the  passage  of  an  electric  current  of  about  10 
amp  per  square  millimeter  of  cross-section  (maximum). 
The  brass  drum  which  slides  on  the  cylinder  may  be  ad- 


justed in  any  position  and  the  size  of  the  chamber  varied 
accordingly.  This  chamber  is  inclosed  above  by  a  plate 
of  glass  or  transparent  silica  cemented  to  a  brass  frame 
resting  on  the  rim  of  the  drum.  In  these  experiments  the 
upper  rim  was  lubricated  with  vaseline  and  the  lower  rim 
covered  by  a  rubber  band  to  prevent  lec:kage.  The  arrange- 
ment of  the  apparatus  is  shown  in  Fig.  2.     A  small  splint- 
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FIG.     2 .\PP.\R.M-US    FOR    DETERMINING    AMOUNT    OF    RADIUM 

IN  A  SUBSTANCE 

ered  and  weighed  fragment  of  the  mineral  or  salt  (say, 
o.oi  gram  to  o.oooi  gram)  is  placed  in  a  hollow  in  the  car- 
bon rod,  and  the  cover  glass  adjusted.  The  current  is 
passed  through  the  rod,  which  is  heated  to  a  temperature 
between  2000  deg.  C.  and  3000  deg.  C,  for  from  ten  to 
thirty  seconds.  If  the  mineral  decrepitates  it  should  be 
covered  with  a  fragment  of  carbon  to  prevent  its  escape. 
The  small  rubber  balloon  (about  100  cu.  cm  capacity) 
allows  for  the  expansion  of  the  air  and  the  production  of 
carbon  dioxide.  This  latter  combined  effect  is,  however, 
very  small.  The  electroscope,  after  having  been  ex- 
hausted, refilled  and  observed,  is  then  again  exhausted  and 
filled  through  the  chamber  and  through  calcium  chloride, 
soda-lime,  phosphoric  oxide  and  a  plug  of  cotton-wool  to 
absorb  the  ions  generated  in  the  furnace.  These  tubes  re- 
quire refilling  only  at  long  intervals  of  time.  Hence  the 
apparatus  is  always  ready  for  a  determination  which  may 
be  made  completely  in  from  twenty  to  thirty  minutes.  A 
length  of  capillary  tubing  is  inserted  to  protect  the  leaf 
and  to  insure  uniformity  in  the  rate  of  filling.  The  col- 
lapse of  the  leaves  is  then  observed  in  the  usual  way. — 
Philos.  Mag.,  October,  1913. 

Telegraphy,  Telephony  and  Signals 
Fire  Alarms. — An   illustrated   article   on   the   fire-alarm 
systems  of  a  German  company  which  makes  two  types — 
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FIG.    3^M.\XIMUM-TEMPERATURE    FIRE    ALARM 

maximum-temperature  alarms  and  differential-temperature 
alarms.  The  essential  part  of  the  maximum  type  of  alarm 
sy.stcm  is  shown  in  Fig.  3.  It  consists  of  a  U-shaped  piece 
made  of  two  metal  strips  welded  together  but  having  dif- 
ferent coefficients  of  elongation.  When  the  temperature 
changes  the  strip  bends  so  that  when  a  certain  maximum 
temperature  is  reached  a  circuit  is  opened  or  closed.    The 
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metal  strip  with  the  contact  device  and  adjustment  wlicci 
is  mounted  on  a  frame  of  insulating  material.  By  means 
of  the  adjustment  wheel  the  alarm  may  be  set  to  any  maxi- 
mum temperature  between  40  deg.  and  90  deg.  C.  While 
this  type  of  alarm  operates  at  a  certain  maximum  tem- 
perature the  differential  type  of  alarm  is  independent  of  a 
maximum  temperature.     As  shown  in  Fig.  4,  it  consists  of 


FIG.    4 niFFEKENTlAL-TEMPERATURE    FIRE    ALARM 

a  U-formed  glass  tube  both  legs  of  which  are  half  filled 
with  mercury.  Above  the  mercury  eacii  leg  contain.s  a 
small  quantity  of  a  liquid  which  evaporates  easily.  One 
leg  is  made  of  thick  glass,  the  other  of  thin  glass.  When 
the  temperature  rises  quickly  the  first  leg  is  not  heated 
so  rapidly  as  the  second  leg  so  that  in  the  latter  the  liquid 
above  the  mercury  evaporates  first,  producing  a  vapor 
pressure  which  presses  the  mercury  down  and  interrupts 
the  circuit.  This  type  of  alarm  is  usually  furnished  in 
combination  with  a  maximum  alarm  as  above  described  so 
that  the  differential  alarm  will  operate  when  the  tempera- 
ture rises  quickly,  vi'hile  the  maximum  alarm  can  be  de- 
pended upon  to  detect  a  slowly  developing  fire  by  indicat- 
ing when  a  certain  maximum  temperature  has  been 
reached. — Elek.  Zcit.,  Nov.  20,  1913. 

Miscellaneous 

Commcicial  German  Statistics. — Fasolt. — The  conclu- 
sion of  his  article,  illustrated  by  diagrams,  on  the  repre- 
sentation of  electrical  products  in  the  official  German  com- 
mercial statistics.  Diagrams  show  the  development  of  the 
electrical  export  trade  of  Germany  during  the  past  seven 
years. — Elek.  Zeit.,  Nov.  20,  1913. 


Book  Reviews 


Electrical   Engineering  for   Mechanical   and   Mining 
Engineers.     By  H.  J.  S.  Heather,  B.A.    London:  The 
Electrician  Printing  &  Publishing  Company,  Ltd.     332 
pages,  184  illus.     Price,  $3.50. 
A  series  of  lectures  to  mechanical  and  mining  engineers 
in  order  to  introduce  the  principles  of  electric  energy  dis- 
tribution to  their  acquaintance.     The  chapters  of  the  book 
are  well   arranged   in   sequence   for  the  purposes  kept   in 
view.    The  treatment  is  clear,  definite  and  systematic.   The 
chapters  representing  the  twenty  successive  lectures  relate 
to  the  following  subjects:    The  electric  circuit,  resistance, 
alternating  currents,  recapitulation,  electric  measurements, 
continuous-current    dynamos,    continuous-current    motors, 
alternating-current  generators,  synchronous  motors,  trans- 
formers, polyphase  systems,  polyphase  transformations,  in- 
duction motors,  abnormal  conditions.    The  mathematics  in 
the  book   is  judiciously   reduced  to  the  simplest  essential 


formulas.     The  symbols  and  notation  employed  are,  ho, 
ever,  not  up  to  date;  thus  C  is  used  to  represent  curr< 
in  Ohm's  law,  whereas  all  over  the  world  /  is  now  recog- 
nized  as  the   international   symbol.     Probably   this   will   be 
corrected  in  subsequent  editions.     The  book  should  be  very 
serviceable  to  engineers  not  well  versed  in  electricity. 


COURS    u'fiLECTROTECHNIQUE    Gen£rALE    ET    ApPLIQUE.       By 

R.  Swyngedauw.     Paris:    Librairie  Polytechnique,  Ch. 

Beranger.  309  pages,  135  illus.  Price.  10  francs. 
This  textbook  on  the  principles  and  design  of  direct- 
current  dynamo  machines  is  intended  to  be  followed  by  a 
second  volume  devoted  to  alternating-current  machines. 
The  book  has  the  distinct  advantage  of  presenting  at  the 
outset  a  table  of  the  symbols  employed  and  adhering  to  this 
notation  throughout  the  text.  Still  better  would  it  have 
been  if  a  corresponding  degree  of  precision  had  been  estab- 
lished and  maintained  as  to  the  magnitude  of  the  units  con- 
noted with  each  individual  symbol.  In  the  text,  for  ex- 
ample, one  finds  it  not  always  easy  to  discover  whether  the 
value  of  electromotive  force  attaching  to  some  of  the 
equations  is  expressed  in  terms  of  the  abvolt  or  the  volt. 
The  same  symbol  appears  for  both,  without  specific  dis- 
tinction. The  treatment  is  clear  and  well  explained,  as 
befits  a  volume  intended  for  a  college  textbook,  although 
the  subject  matter  might  with  advantage  be  further  illus- 
trated by  arithmetical  examples.  The  chapters  of  the  book 
relate  to  the  following  topics:  Electric  currents,  electro- 
magnets, cmf  in  a  bipolar  ring  armature,  ring-armature 
windings,  drum  armature,  closed  windings  on  drum  arma- 
tures, the  magnetic  circuit  of  the  dynamo,  magnetic  char- 
acteristics, toothed  armatures,  armature  reactions,  com- 
mutation, mechanical  armature  reactions,  generator  char- 
acteristics, motor  characteristics,  constant-potential  motors, 
power  and  efficiency  of  dynamos,  transmission  of  power, 
etc.  The  book  will  be  useful  to  students  of  dynamo-electric, 
design  from  the  electrical  point  of  view. 


The  Electric-Vehicle  Handbook.  By  H.  C.  Gushing,  Jr., 
and  Frank  W.  Smith.  New  York :  H.  C.  Gushing,  Jr. 
356  pages,  161  illus.  Price.  $2. 
Lhiusual  care  has  been  taken  to  insure  the  completeness 
of  this  useful  treatise  on  the  operation  and  maintenance  of 
electric  vehicles.  Passing  from  an  adequate  discussion  of 
the  subjects  of  batteries,  motors,  controllers  and  other  parts 
of  the  car  proper,  a  number  of  the  pages  of  the  work  havei 
wisely  been  devoted  by  the  authors  to  charging  apparatus, 
rectifiers,  motor-generator  and  converter  sets,  instruments, 
meters,  charging  resistors,  etc.  Logically  conceding  that 
the  uninformed  vehicle  operator  should  give  the  greatest 
care  and  attention  to  his  storage  battery,  the  section  devoted 
to  this  important  subject  appropriately  occupies  the  first 
pages  of  the  book.  Both  lead-sulphuric-acid  and  nickel- 
iron-alkaline  cells  are  described  and  illustrated,  with  com- 
plete discussions  of  their  respective  characteristics  in  serv- 
ice. Following  the  section  on  batteries  logically  comes 
material  describing  charging  methods,  with  a  discussion 
also  of  the  special  applications  of  each  type  of  equipment  1 
to  the  duty  imposed.  The  chapter  on  measuring  instru- 
ments is  brought  up  to  date  with  an  account  of  the  use  of 
ampere-hour  meters  and  special  instrument  connections. 
Recognizing  that  the  tires  of  an  electric  vehicle  constitute 
one  of  the  most  important  factors  in  both  its  easy  riding 
and  its  efficient  operation,  the  compilers  have  included  a 
thirty-two-page  discussion  of  solid  and  pneumatic  types, 
with  tables  of  carrying  weights,  air  pressures  to  be  used, 
methods  of  vulcanizing,  etc.  Motor  parts,  controllers, 
frames,  transmissions,  steering  gears,  etc..  occupy  the  clos- 
ing ijages  of  the  volume  except  for  the  appendix,  which  in- 
cludes cost  and  operating  data  on  the  use  of  commercial 
electric  trucks  compared  with  horse  traction.  Principles 
of  accounting  to  be  applied  to  electric-vehicle  operation  are 
given  in  the  final  chapter,  which  is  a  valuable  one. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Starters  for  Motorcycles 

In  the  Nov.  15  issue  of  the  Electrical  IV odd  a  description 
was  given  of  the  electric  starters  for  motorcycles  exhibited 
by  the  Hcndee  Manufacturing  Company,  Springfield,  Mass., 


FIG.     I MOTORCYCLE    EQLII'PED    WITH     ELECTRIC    STARTER 

at  the  second  national  motorcycle,  bicycle  and  accessory 
show  held  at  Chicago.  A  view  of  the  Indian  machine  is 
given  herewith,  showing  how  the  casing  containing  the 
batteries  is  suspended  beneath  the  saddle.  The  electric- 
starter  motor  is  attached  below  the  batteries  and  is  com- 
pletely inclosed.  The  drive  is  direct  to  the  gasoline-engine 
shaft  through  an  inclosed  roller  chain  and  a  cone  clutch. 

.\s  a  starting  device  the  motor  works  under  a  compound 
field,  using  both  series  and  shunt  winding.  As  a  charging 
dynamo  it  operates  with  the  shunt  winding  only.  Thus 
through  the  medium  of  the  controller-switch  arrangement 
the  combination  of  a  compounrl  motor  and  shunt  dynamo 
is  obtained.     A  magnetic  regulator  governs  the  armature 


FIG.  2 ELECTRIC  ST.VRTER   .\ND  E.VCINE  DRIVE 

output,  giving  the  correct  charging  rate,  which  is  usually 
taken  as  9  amp  per  hour. 

The  complete  electrical  system  weighs  62.75  lb.  The  in- 
dividual weights  are:  Motor-generator,  25.25  lb.;  batteries, 
14.5  lb.  each;  head-lamp,  2.25  lb.;  tail-lamp,  0.5  lb.;  signal- 
ing apparatus,  2  lb. ;  regulator,  1.5  lb. ;  switch  block,  r  lb. ; 
connecting  block,  0.25  lb.;  wiring,  1.25  lb. 


Ozone  Water-Purifying  Apparatus 

The  American  Ozone  Company,  Niagara  Falls,  N.  Y., 
is  manufacturing  two  types  of  ozone  water  purifiers  based 
on  the  discoveries  of  the  French  electro-chemist,  M.  Marius 
Otto.  One  type  is  designed  for  intermittent  use  in  resi- 
dences and  offices,  anri  the  other  for  hotels,  apartment 
houses,  office  buildings,  factories,  etc. 

The  small-size  "Ozosure"  water  purifier  consists  of  an 
ozone  generator  inclosed  in  an  aluminum  box  fitted  with  an 
air  drier  for  removing  the  moisture  from  the  air  used  in  the 
generation  of  the  ozone.  A  tin  pipe  connects  the  ozone  gen- 
erator with  the  faucet.  The  ozone  is  drawn  into  the  purifier 
fanrit  l>v  the  surticm  of  an  emulsifier  <ir  mixer,  which  at  the 
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same  time  forces  the  ozone  into  the  water  as  it  passes 
through  the  faucet.  The  box  occupies  a  space  measuring 
about  13  in.  by  12  in.  and  protrudes  about  9  in.  from  the 
wall. 

The  purifier  faucet  operates  automatically,  the  ozone 
generator  being  started  up  and  the  water  turned  on  with 
one  movement  by  pressing  down  the  handle.  A  single  up- 
ward touch  similarly  closes  the  faucet  and  switches  off  the 
supply  of  energy.  The  lighting  of  an  indicator  lamp  on  the 
generator  box  shows  whether  the  ozonizer  is  in  full  opera- 
tion or  not.  This  small  purifier  has  a  capacity  of  from  1.25 
gal.  to  1.5  gal.  per  minute.  It  is  portable  and  can  be  taken 
with  tourists  when  traveling  and  attached  wherever  suit- 
able electric  service  is  available. 

The   larger   apparatus,   although   different    in   design,   is 
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identical  in  principle  with  tlic  type  just  described.  It  forms 
a  permanent  plant  which  can  be  installed  in  any  convenient 
part  of  the  building  where  connection  with  the  main  water- 
supply  service  pipe  can  be  had.  Its  purifier  consists  of  an 
ozone  generator  made  of  enameled  cast  aluminum,  an  air 
drier,  an  enudsifier  and  mixing  valve,  an  automatic  float 
switch,  a  solenoid  and  a  porcelain-lined,  enameled  tank  of 
sufficient  capacity  to  insure  a  constant  supply  of  treated 
water.  The  capacity  of  this  purifier  ranges  from  500  gal. 
per  day  up.  The  apparatus  shown  in  the  illustration  is  in- 
stalled in  a  seventeen-story  building  at  Buffalo,  N.  Y.  The 
equipment  is  not  complicated  and  does  not  require  very 
much  space.  Sufficient  water  is  treated  to  supply  all  the 
offices  of  the  building  in  addition  to  a  circulating  system 
which  has  a  drinking  fountain  on  each  floor. 

In  places  where  the  w^ater  is  liable  to  be  turbid  a  filter  is 
a  necessary  adjunct  of  the  ozonizing  apparatus,  as  the  pur- 
pose of  the  latter  is  to  purify  the  water  and  not  to 
clarify  it. 


High-Tension  Pole-Top  Switch 

In  the  accompanying  illustration  is  shown  a  high-tension 
pole-top  switch  for  outdoor  substations.  The  lo-ft.  cross- 
arms  are  used  to  support  the  channel-iron  bases  on  which 
the  switching  elements  are  mounted,  the  three  single-pole 


P0I,E-T01>   SWITCH 

units  being  mechanically  interlocked  so  that  they  operate 
simultaneously.  The  operating  rod  extending  down  the 
pole  is  provided  with  a  handle  which  can  be  locked  in  either 
open  or  closed  position  as  desired.  Circuits  can  be  opened 
under  full-load  conditions  with  this  equipment,  the  arc 
being  ruptured  on  magnetic  blow-out  discharging  horns. 
The  contacts  and  operating  mechanism  are  designed  so  as 
not  to  freeze  in  cold  weather.  This  switch  is  manufac- 
tured by  the  Delta-Star  Electric  Company,  Chicago,  111. 


Plate-Straightening  Machine 

What  is  declared  to  bo  the  largest  plate-straightening 
machine  ever  built  is  shown  in  the  illustration  herewith. 
The  distance  between  housings  or  uprights  is  10  ft.  5  in. 
The  machine  has  six  forged-steel  rolls,  each  of  which  is 
finished  to  a  diameter  of  16  in.  Three  of  these  rolls  are  in 
the  upper  tier  and  three  in  the  lower.  Two  of  the  upper 
rolls  are  placed  alternately  with  the  lower  rolls  to  provide 
corrugating  action  on  the  plate  passing  through  the  ma- 
chine.    The  third  upper  roll,  which  has  independent  adjust- 


ment lioth  vertically  and  laterally,  pinches  or  stretches  the 
plate  at  any  desired  point.  The  straightener  is  designed  to 
attain  its  maxinnun  capacity  when  handling  3.5  per  cent 
nickel-steel  plates  1.375  '"•  t'"c'<  at  a  roll  speed  of  40  ft. 
per  minute. 

The   machine   is  operated   by    a    Westinghousc     loo-hp 
variable-speed  reversing  motor,  the  machine  and  motor  be- 


LARGEST   PI.ATE-STRAIGHTENING    MACHINE 

ing  supported  on  the  same  base.  The  motor  is  directly  con- 
r.ected  to  the  main  driving  shaft  through  cast-steel  gears. 
The  pinching  roll  is  counterbalanced  at  each  end  to  prevent 
sudden  drop  after  the  operation  of  straightening  a  plate  1- 
completed.  The  raising  and  lowering  of  the  other  two 
upper  rolls  is  accomplished  by  means  of  a  friction  clutch. 
The  machine  weighs  120,000  lb. 

The  machine  was  built  by  the  Hilles  &  Jones  Company, 
Wilmington.  Del.,  for  the  St.  Lawrence  Bridge  Company, 
which  will  use  it  in  connection  with  the  work  on  the  new 
Quebec  bridge. 


Portable  Substation  for  Coal  Mine 

The  Berwind-White  Coal  Mining  Company,  Windber, 
Pa.,  has  recently  added  a  400-kw  Westinghousc  portable 
substation  to  its  equipment  and  is  using  this  substation  in 
the  development  of  its  outlying  properties  where  perma- 
nent substations  have  not  yet  been  erected.  The  portable 
substation's  equipment,  which  is  similar  to  that  in  a  perma- 
nent installation,  comprises  transformers,  a  switchboard 
and  a  rotary  converter.  The  apparatus  is  mounted  in  a  car 
resembling  an  ordinary  freight  car. 

When  the  work  at  a  new  development  reaches  the  point 


where  direct  current  is  necessary,  the  portable  substation  is 
hauled  out  to  the  workings,  connected  to  the  alternating- 
current  transmission  system,  and  is  started  to  work  gener- 
ating direct  current.  When  the  permanent  substation  is 
built  the  portable  one  becomes  unnecessary  and  is  taken  to 
the  next  development. 

The  portable  substation  is  also  used  as  an  auxiliary  in 
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case  of  break-down.  If  accidents  occur  at  any  of  the 
permanent  substations,  the  portable  outfit  is  sent  to  carry 
the  load  until  repairs  can  be  completed.  One  portable  sub- 
station is  thus  practically  the  equivalent  of  a  duplicate  set 
of  apparatus  at  each  permanent  substation. 


Automatic  Electric  Cellar  Drainer 

The  automatic  electric  cellar  drainer  ilki.strated  herewith 
consists  of  a  centrifugal  pump  directly  connected  to  a  verti- 
cal motor.  The  pump  is  installed  in  a  3-ft. 
well  into  which  the  seepage  drains,  while 
the  motor  and  control  apparatus  are 
mounted  on  the  floor  level  where  they 
are  accessible  for  inspection  and  out  of 
the  way  of  moisture. 

A  float  plays  between  two  stops  on 
a  vertical  rod  which  is  connected  to  the 
motor-control  switch.  When  the  water 
in  the  well  rises  sufficiently  to  cause  the 
float  to  press  against  the  upper  stop,  the 
motor  is  started,  and  it  continues  in 
operation  until  the  water  level  is  so  low- 
ered that  the  float  presses  against  the 
lower  stop,  thus  cutting  off  the  supply 
I       ^M  of  energy.     The  pump  shown  is  rated  to 

^P  deliver  500  gal.  per  hour  against  a  head 

\j      l  of  5  ft.  and  150  gal.  per  hour  against  a 

t9~^  head  of  20  ft. 

This  apparatus  is  manufactured  by 
the  \'aile-Kimes  Company,  Dayton,  Ohio, 
with  the  exception  of  the  motor,  which 
is  the  product  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company. 

Storage-Battery  Trucks  and  Tractors 

The  Atlas  Car  &  Manufacturing  Company,  Cleveland, 
Ohio,  is  placing  on  the  market  rubber-tired  storage-battery 
trucks  and  tractors  for  hauling  and  handling  freight  in  and 
around  manufacturing  plants,  warehouses,  railway  and  bag- 
gage depots,  etc.    The  tractor  illustrated  herewith  can  exert 
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STOUAGE-IIATTEKY    TRACTOR 

drawbar  pull  of  300  lb,  and  will  haul  trailer  loads  up  to  10 
ons  ever  level  floors.  The  truck  has  a  capacity  of  3000  lb. 
nd  will  carry  this  load  up  grades.  One  charge  of  the  bat- 
sries  is  suflicient  to  operate  either  the  tractor  or  the  truck 
jiroughout  a  working  day  of  ten  hours.  The  wheels  are 
iade  of  steel  and  are  equipped  with  roller  bearings  and 
jlid-rubber  tires.  The  power  is  transmitted  from  the 
iotor  to  the  wheels  by  differential  gears,  thus  permitting 
le  wheels  to  turn  independently  in  rounding  curves. 


Heating  Apparatus 

The  Dubilier  Electric  Company,  63  Fifth  Avenue,  New 
York,  is  placing  on  the  market  a  heating  unit  which  con- 
tains no  metal  except  that  of  the  resistor  wiring  itself. 
This  heater,  as  illustrated  herewith,  is  made  of  high- 
resistance  material  which  is  interwoven  with  pure  asbestos 
cord.    The  whole  is  treated  and  made  rigid  so  that  it  can- 


IIEATIXG    UNIT 

not  be  easily  deformed.  Connections  can  be  made  every 
few  inches,  and  when  used  in  motor-starting  rheostats  the 
strips  can  be  arranged  with  such  intervals  of  resistance  that 
the  motor  will  accelerate  without  jerks.  The  unit  is  light 
and  durable  and  as  a  resistor  is  well  adapted  to  use  for 
cranes  and  railway  controllers  on  account  of  its  ability  to 
withstand  the  effects  of  violent  vibrations. 


Electric  Meat  Slicer 

The  motor-driven  meat  slicer  illustrated  herewith  is  the 
product  of  the  A.  J.  Deer  Company,  Hornell,  N.  Y.  It  is 
provided  with  ball  bearings  throughout  and  the  carriage  of 
the  device  is  controlled  by  an  automatic  release  clutch.  An 
electric  sharpener  keeps  the  cutting  edge  of  the  knife 
always  keen.  The  adjustment  giving  thick  or  thin  slices 
of  meat  can  be  changed  when  the  machine  is  in  operation. 
The   slicer   is   designed    so   that    the   carriage   works   inde- 
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pendently  of  the  knife.     The  machine  is  30  in.  long,  28  in. 
wide,  21  in.  high  and  weighs  248  lb. 


Railway  Way-Station  Test  Boards 

The  Western  Electric  Company,  New  York,  has  devel- 
oped and  placed  on  the  market  a  test  board  for  testing  and 
"patching"  telephone  train-dispatching  circuits  so  that  in- 
terruptions to  service  may  be  minimized.  Two  kinds  of 
boards  are  used,  one  being  equipped  for  two  metallic  cir- 
cuits and  the  other  for  four  metallic  circuits.  The  board, 
together  with  the  accompanying  cabinet,  is  made  of  oak. 
The  jacks  through  which  the  lines  are  carried  are  mounted 
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on  the  face  of  the  board,  each  with  its  (iesignation  strip. 
Below  these  jacks  are  mounted  keys  for  switching  the 
selector  and  telephone  equipment  from  its  regular  circuit 
to  the  patching  cords.  The  patching  cords,  which  are 
moisture-proof,  hang  from  the  bottom  of  the  cabinet  and 
are  connected  to  terminals  inside  the  test  board.    The  wiring 


FIGS.     I    AND    2 TEST    BOARD,    CLOSED    AND    OPEN 

is  run  in  twisted  pairs  and  is  held  in  place  by  removable 
straps. 

A  removable  cover,  which  is  fastened  in  place  by  hooks, 
gives  ready  access  to  all  line  terminals,  while  the  jack 
terminals  are  easily  found  when  the  apparatus  board  hinged 
at  the  lower  edge  is  opened.  All  wires,  as  can  be  seen  from 
Fig.  2,  are  visible  for  inspection  when  the  apparatus  board 
is  opened. 

The  train  wire  and  the  message  wire  are  carried  through 
the  test  board,  provided  two  such  circuits  are  used.  If  no 
message  wire  is  installed  two  telegraph  circuits  are  usually 
made  up  of  iron  wire  and  brought  through  the  test  board 
for  possible  use  in  patching.  The  telegraph  wires  are  also 
frequently  brought  into  the  test  board  even  if  a  message  wire 
is  used.  The  train  wire,  being  most  important,  must  always  be 
kept  working,  thus  making  it  necessary  to  carry  the  message 
and  telegraph  wires  through  the  boards  in  order  that  they 
may  be  used  for  patching  in  emergencies. 


Cable-Reel  Jack 


The  cable-reel  jack  illustrated  herewith  has  a  reversible 
frame  top  or  head  by  means  of  which  the  screw  can  be 
placed  in  three  different  positions  to  accommodate  differ- 
ent sizes  of  reels,  thus  making  one  jack  take  the  place  of 
three.  In  Fig.  I  the  frame  top  is  shown  resting  on  the 
lower  cross-pieces  and  so  placed  that  the  screw  barrel  at- 
tached to  the  frame  top  is  above  the  head  plate.  This  is 
tor. the  lovyest  position  with  a  minimum  height  of   18  in. 


In  I'^ig.  2  the  frame  top  is  turned  around  so  that  the  screw 
barrel  is  below  the  head  plate  and  is  placed  on  the  top  part 
of  the  frame.  This  is  the  intermediate  position,  giving  a 
minimum  height  of  24  in.  By  turning  the  top  so  that  the 
barrel  is  again  above,  the  highest  position  with  a  minimum 
height  of  32  in.  is  attained.    This  is  shown  in  Fig.  3.    The 


FIGS.    I,   2   AND  3 — CABLE-REEL  JACK    WITH    REVERSIBLE  FRAME 

jack  is  made  to  accommodate  reels  varying  from  36  in.  to 
80  in.  in  diameter.    The  frame  legs  rest  on  floor  plates. 

The  device  was  designed  and  patented  by  Mr.  Colman  J. 
.Mullin  and  is  manufactured  by  the  Norris  Electric  Special- 
ties Company,  38  Park  Row,  New  York. 


Electric  Wall  Cabinet 

The  electric  wall  cabinet  shown  in  the  accompanying 
illustration  is  a  portable  device  for  introducing  electric 
ser\'ice  quickly  and  at  low  cost  into  unwired  houses  where 
the  owner  does  not  care  to  install  the  usual  weiring.  The 
meter   is   incased   in   an   iron   bo.x   which    is    fastened   to  a 

wooden  base,  the  whole 
being  hung  from  a  nail 
in  the  wall  in  any  part 
of  the  building  where 
the  line  wires  may  be 
reached  easily.  A 
swinging  arm  is  at- 
tached to  the  box  for 
supporting  the  flexible 
cord  feeding  the  iron,i 
and  a  pilot  lamp  indi- 
cates when  the  iron  is 
in  circuit.  This  lampi 
is  shown  beneath  thei 
box,  but  in  later  types 
it  is  placed  inside.  A 
bracket  and  an  incan- 
descent lamp  for  light- 
ing purposes  are  also 
provided. 

In  order  to  cut  down 
the  cost  of  the  instal- 
lation, the  meters  can 
be  mounted  inside  the 
box  at  the  meter  shop, 
the  entire  apparatus 
being  thus  readily  port- 
able. One  man  can  in- 
stall the  outfit.  He 
first  drives  a  nail  or 
screw  into  the  wall  9 
ft.  or  10  ft.  above  the 
floor,  hangs  the  board 
as  shown,  plumbs  it, 
puts  in  the  bottom  screw,  bores  two  holes  just  above  the 
fuse  blocks  the  regulation  distance  apart,  puts  in  two 
porcelain  tubes,  and  then  shoves  through  the  two  wires 
already  provided,  making  connection  with  the  line  drop 
outside. 

The  cabinet  was  devised  by  Mr.  W.  E.  Clement,  con- 
tracting agent  of  the  New  Orleans  Railway  &  Light  Com- 
pany, and  is  being  manufactured  by  the  Electrical  Develop- 
ment Company,  New  Orleans,  La. 


ELECTRIC      WALL      CABINET 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Large  Cable  Order  Placed  with  the  Western  Electric 
Company. — A  recent  order  phiced  with  the  Western  Electric 
Company  by  the  Cumberland  Telephone  &  Telegraph  Com- 
pany called  for  79,000  ft.  of  600  pair  conductor,  or  about 
18,000  miles  of  single  conductor.  This  order  is  considered 
r.f  unusually  large  size. 

Large  Stationary  Diesel  Engine  Sold. — Through  their 
I'nited  States  representative,  W.  R.  Haynie,  30  Church 
Street,  New  York,  Carels  Freres,  of  Ghent,  Belgium,  have 
just  closed  a  contract  with  the  Coronet  Phosphate  Com- 
pany, 99  John  Street,  New  York,  for  a  750-hp  Carels  two- 
itroke-cycle  stationary  Diesel  engine,  for  direct  connection 
to  a  500-kw  alternator,  to  be  installed  in  its  power  plant  at 
Pembroke.  Fla. 

Storage  Battery  Sales  Conference. — During  the  week  of 
Dec.  I  the  Electric  Storage  Battery  Company,  of  Philadel- 
l)hia.  Pa.,  held  a  sales  conference  at  the  Bellevue-Stratford 
Hotel  in  that  city,  attended  by  the  managers  of  its  several 
sales  offices.  In  celebration  of  its  twenty-fifth  anniversary, 
the  company  held  on  the  same  date  a  reception  for  the 
representatives  of  various  electric-vehicle  manufacturers. 
Following  an  informal  luncheon  at  the  factory,  an  inspec- 
tion was  made  of  the  company's  shops.  In  the  evening  a 
banquet  was  given  to  the  guests  of  the  company  at  the 
Uitz-Carlton  Hotel. 

Terry  Turbines  Make  Unusual  Record. — In  the  plant  of 
the  Toledo  (Ohio)  Railway  &  Light  Company  two  40-hp 
Terry  turbines  have  been  operating  almost  continuously 
since  1909  at  :8oo  r.p.tn.,  driving  Sirocco  blowers  for  forced 
draft.  During  the  four-year  period  it  is  reported  that  not 
a  cent  has  been  spent  for  repairs  on  either  turbine.  Placed 
on  a  steel  framework  about  50  ft.  above  the  floor  line  of  the 
engine  room,  they  are  visited  only  once  a  month  to  make 
sure  that  oiling  and  adjustments  are  correct.  While  one 
or  the  other,  and  frequently  both,  of  these  turbines  have 
been  continually  in  operation  throughout  this  period,  they 
:ire  reported  never  to  have  given  the  slightest  trouble. 

New  Colliery  Breaker  to  Be  Electrically  Operated 
Throughout. — The  new  Loomis  colliery  of  the  Delaware, 
Lackawanna  &  Western  Railroad  Company  is  rapidly  near- 
ing  completion,  and  the  breaker,  on  which  work  is  now 
progressing,  is  to  be  electrically  operated  throughout.  En- 
ergy will  be  supplied  for  this  purpose  by  the  Nanticoke 
(Pa.)  power  plant  of  the  company,  which  is  at  present 
furnishing  electricity  for  the  operation  of  the  Truesdale 
colliery  breaker.  Similar  to  the  latter  breaker,  the  one  at 
the  Loomis  colliery  will  be  equipped  in  general  with  in- 
dividual motor  drive  for  the  various  machines,  such  as 
shakers,  grids,  spiral  separators,  sorting  tables,  rolls  and 
jigs,  used  there  for  breaking  and  grading  the  coal. 

Storage  Batteries  Used  to  Operate  Raft  Lamps. — .\  great 
deal  of  the  timber  cut  in  the  territory  drained  by  the 
Columbia  River  and  its  tributaries  is  floated  down  that 
stream  annually  in  immense  rafts.  To  prevent  interfer- 
ence with  navigation  in  the  daytime  these  rafts  have  to  be 
towed  down  the  river  at  night,  and  to  guard  against  acci- 
dents it  is  necessary  to  place  lights  at  each  end  of  every 
raft.  For  some  time  past  electric  lights  have  proved  very 
popular  for  this  service,  and  a  raft-light  outfit  assembled 
by  the  Astoria  Hardware  Company,  of  Astoria,  Ore.,  has 
enjoyed  a  good  sale.  Two  4-cp  lamps  wired  in  parallel 
furnish  the  light  and  are  run  from  a  battery  of  two  6-volt 
storage  cells,  with  a  capacity  of  100  amp-hr.  These  bat- 
teries are  supplied  by  the  Electric  Storage  Battery  Com- 
pany, of  Philadelphia.   Pa. 

Decline  in  Orders  Noticed  by  the  Western  Electric  Com- 
pany.— For  the  ten  months  ended  Oct.  31  the  sales  of  the 
Western  Electric  Company  were  at  the  rate  of  $76,000,000 


per  annum.  During  the  month  of  October  the  volume  of 
business  billed  out  by  that  company  was  large  but  the 
volume  of  new  orders  received  was  not  equally  satisfactory. 
Early  in  1913  there  was  an  unusually  large  liusincss 
handled,  but  in  the  succeeding  months  the  figures  on  new 
business  have  been  approaching  more  nearly  to  normal 
until  at  the  present  time  they  appear  destined  to  go  some- 
what below  that  level.  It  is  stated  by  the  company  that 
the  number  of  orders  is  larger  than  usual  now,  but  that 
their  average  size  is  smaller  than  is  ordinarily  the  case,  so 
that,  while  the  total  volume  of  business  is  less,  the  cost 
of  handling  it   is  as   great  as   or  greater  than  usual. 

Electrical  Equipment  Planned  for  the  Bureau  of  Mines 
Testing  Plant  at  Pittsburgh,  Pa. — The  estimate  of  appro- 
j-riations  for  the  United  States  Bureau  of  Mines  for  the 
fiscal  year  ending  June  30,  1915,  as  approved  by  Secretary 
Lane  of  the  Interior  Department,  has  just  been  forwarded 
to  Congress.  The  several  items  in  this  estimate  total 
$752,000,  representing  an  increase  of  $90,000  over  the  figures 
tor  the  fiscal  year  ending  June  30,  1914.  Among  the  items 
on  the  first-mentioned  estimate  is  one  of  $10,000  for  the 
purchase  of  equipment  for  the  testing  plant  at  Pittsburgh, 
Pa.  This  is  a  new  item,  and  it  is  stated  that  the  money  is 
needed  for  the  purchase  of  both  steam  and  electrical  equip- 
ment. In  support  of  this  claim,  the  estimate  states  that  the 
present  power  and  electric  service  plant  at  the  experiment 
station  is  entirely  inadequate  to  the  demands  placed  upon 
it  and  is  in  constant  danger  of  break-down. 

Electric  Pleasure-Car  Company  to  Enter  Truck  Field. — 
Announcement  has  just  been  made  that  the  Chicago  Elec- 
tric Motor  Car  Company  will  soon  begin  the  manufacture 
of  commercial  electric  vehicles.  It  was  stated  that  the  in- 
creased facilities  for  production,  which  have  recently  al- 
lowed tliis  company  to  make  marked  reductions  in  the  prices 
of  pleasure  cars,  will  also  permit  its  entry  into  the  electric- 
truck  industry.  No  changes  are  to  be  made  in  the  Chicago 
organization,  but  with  the  expansion  of  the  company  Mr. 
C.  A.  Neuracher  and  Mr.  A.  L.  Garford,  well-known  men  in 
the  automobile  industry,  have  become  allied  with  the  com- 
pany, Mr.  Neuracher  now  being  president  and  chief  engi- 
neer. Mr.  Gail  Reed,  of  Chicago,  has  been  made  secretary 
of  the  expanded  organization.  Definite  announcement  as 
to  whether  the  commercial  vehicles  will  be  made  in  Chi- 
cago or  in  Toledo  factories  of  the  company,  has  not  been 
made,  but  rumor  has  it  that  most  of  this  work  will  be  car- 
ried on  in  the  Ohio  city. 

Efforts  to  Boom  Trade  with  Russia. — In  an  effort  to 
open  up  to  American  products  the  vast  Russian  Empire, 
which  has  a  population  of  about  150,000,000,  a  market  which 
has  hardly  been  touched  by  American  manufactures,  the 
National  Association  of  Manufacturers  has  planned  a  new 
department  of  its  organization,  which  will  be  known  as  the 
Russian  and  Far  Eastern  division  and  will  have  for  its 
object  the  fostering  of  trade  relations  between  the  two 
countries.  A.  J.  Wolfe,  formerly  connected  with  the  De- 
partment of  Commerce,  is  to  have  charge  of  this  new 
division.  It  was  stated  by  a  representative  of  the  associa- 
tion that  official  recognition  has  been  taken  in  Russia  of  the 
efforts  to  provide,  in  this  new  division,  the  necessary  auxil- 
iary services  for  promoting  an  increased  trade  between 
that  country  and  the  United  States,  and  at  the  conference 
to  be  held  in  the  offices  of  the  association,  at  30  Church 
Street.  New  York,  on  Dec.  16,  on  the  occasion  of  the  in- 
auguration of  the  new  service,  the  principal  address  will 
be  delivered  by  C.  J.  Medzikhovsky,  commercial  attache  to 
the  Russian  Embassy  at  Washington.  Other  speakers 
conversant  with  Russian  trade  conditions  will  also  address 
this  meeting. 
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Specially  Designed  Electric  Truck  for  Hauling  Ice. — The 

iakcr  Motor  Vehicle  Company,  of  Cleveland,  Ohio,  has 
ecently  sold  to  the  l^orto  Kico  Ice  Company  a  3J^-ton 
•lectric  truck  some  of  the  features  of  which  arc  unusual. 
3n  account  of  the  torrid  heat  in  Porto  Rico  and  the  long 
laul  of  6  miles  over  which  ice  must  be  carried  from  the 
icntral  plant  of  the  company  to  a  substation,  it  was  neces- 
;ary  to  have  a  truck  body  as  near  heat-proof  as  possible. 
I'o  meet  these  conditions  the  following  special  construction 
vas  followed;  The  sides,  front  and  roof  of  the  body  are  of 
luuble-panel  construction,  4  in.  thick,  and  all  packed  be- 
wccn  the  panels  with  cork.  To  withstand  the  intense  heat 
rom  the  ground,  the  floor  is  made  4'/2  in.  thick  and  is  built 
n  layers.  From  top  to  bottom  these  layers  arc  i  in.  solid 
)ak  plank,  iH  in.  asphalt  composition,  i  in.  cork  board  and 
4  in.  Georgia  pine  board.  The  rear  doors  of  this  truck  are 
egular  refrigerator  doors,  and  when  they  are  closed  the 
ruck  is  a  veritable  refrigerator,  practically  air-tight,  and 
vill  carry  ice  in  hot  Porto  Rico  many  miles.  Inside  the 
lody  arc  adjustable  cross-bars  which  can  be  put  in  against 
he  ice  to  hold  it  from  shifting  while  in  transit,  whether  the 
ruck  is  loaded  full  or  not.  The  storage  batteries  used  in 
his  car  are  of  the  "Ironclad  Exide"  type,  manufactured  by 
he  Electric  Storage  Battery  Company,  of  Philadelphia,  Pa. 
Foreign  Markets  for  Electrical  Wiring  Devices  and  Sup- 
plies.— In  Austria  electrical  specialties  are  in  general  use 
dockets,  switches,  conduits,  plugs  and  small  apparatus  such 
»s  hair  driers,  fans,  heaters  and  electric  irons  can  be  bought 
it  ordinary  prices  within  5  or  10  per  cent  of  the  retail  prices 
n  the  United  States.  These  are  mostly  made  in  Austria  or 
Germany,  and  are  as  convenient  as  the  American  product, 
ilthough  perhaps  not  as  durable.  The  American  Edison 
standard  socket  is  not  known  there,  the  Bergmann  Isolier 
socket  being  largely  used.  In  Belgium  there  is  a  spirited 
German  competition  in  electric-light  supplies,  and  the  mer- 
:hants  of  that  country  sell  these  supplies  at  prices  almost 
ckfying  competition.  At  the  same  time  the  field  for  electri- 
cal development  in  Antwerp  is  unlimited.  There  are  no 
jobbers  or  wholesalers  in  this  district,  and  goods  cannot  be 
sold  by  correspondence.  All  trade  literature  must  be  in 
French,  and  prices  and  measurements  must  be  in  francs  and 
the  metric  system  respectively.  Dealers  in  Salonica,  Greece, 
import  directly  from  the  manufacturers  in  Austria-Hungary 
or  Germany,  but  many  of  them  would  be  glad  to  import 
from  America  if  prices  and  terms  that  compare  favorably 
with  those  they  now  obtain  can  be  offered.  These  dealers 
state  that  there  is  no  special  apparatus  suited  to  the  needs 
of  their  market,  but  they  express  a  desire  to  handle  a  line 
of  electrical  novelties,  such  as  curling  irons,  coffee  pots, 
toasters,  hot  plates  and  electric  irons,  all  of  which  are  un- 
known there.  The  energy  supplied  in  that  locality  for 
lighting  is  220  volts  direct  current.  There  is  a  great  deal  of 
competition  in  the  incandescent  electric-light  business  in 
Milan,  Italy,  although  American  electric-light  apparatus  is 
not  found  in  this  market  to  any  appreciable  extent.  There 
are  no  manufacturers  of  electrical  materials  in  Palermo, 
Italy,  practically  the  entire  demand  being  supplied  by  Ger- 
man concerns  or  by  manufacturers  in  northern  Italy.  There 
are  a  few  electrically  heated  devices  to  be  found  in  Nor- 
way, the  majority  of  which  are  made  in  Germany  or  Eng- 
land. For  the  most  part  these  are  cheaply  made,  and  if 
American  manufacturers  are  to  obtain  a  good  share  of  the 
business  it  will  be  necessary  for  them  to  offer  low-priced 
utensils  of  good  quality.  Electrical  supplies  are  extensively 
manufactured  in  Sweden,  but  the  import  from  foreign  coun- 
tries is  also  considerable,  especially  from  Germany.  Sock- 
ets are  always  of  the  American  Edison  base  standard. 
There  are  no  imports  from  the  United  States. 

Large  Electric  Mine  Hoist  Contract  Awarded. — To  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  East 
Pittsburgh,  Pa.,  was  awarded  in  November  the  contract 
for  building  the  largest  electric  hoist  in  the  Western 
Hemisphere  and  one  of  the  largest  of  its  kind  in  the  world. 
The  purchaser  is  the  North  Butte  Mining  Company,  and 
the  hoist  will  be  put  in  service  at  tlie  Granite  Mountain 
copper  mine  of  that  company.  The  technical  details  of  this 
equipment,  as  it  is  planned,  are  of  considerable  interest. 
The  hoisting  drums,  which  will  be  12  ft.  in  diameter,  will 
be  driven  by  a  directly  connected  electric  motor,  running 
at  a  speed  of  about  71   r.p.m.     Power  will  be  supplied  to 
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this  motor  from  a  motor  generator  set  equipped  with  a 
So-ton  flywheel  to  secure  elimination  of  the  peaks  that 
would  be  drawn  from  the  power  line  during  periods  of 
starting  and  acceleration.  Hoisting  with  this  equipment  I 
will  be  done  in  balance,  but  the  equipment  is  large  enough 
to  take  care  of  unbalanced  hoisting.  The  capacity  of  the 
hoist  will  permit  300  tons  per  hour  being  hoisted  from  the 
2000-ft.  level,  or  200  tons  per  hour  from  the  4000-ft.  level. 
The  system  of  control  and  power  equalization  used  will  be 
that  commonly  known  as  the  Ilgner  system,  in  which  a 
flywheel  driven  by  the  motor-generator  set  is  permitted  to 
give  up  some  of  its  stored  energy  to  supply  the  peak  load 
drawn  by  the  hoisting  motor.  In  order  to  reduce  the 
flywheel  losses  to  a  minimum,  the  flywheel  will  be  incased 
in  a  smoothly  finished  steel  housing  and  provided  with 
special  type  of  self-lubricating  bearings.  The  hoisting 
motor  will  be  of  the  type  used  in  steel  mills  and  will  be  of 
a  very  heavy  construction.  In  fact,  all  of  the  equipment 
has  been  designed  with  absolute  reliability  as  the  para- 
mount consideration.  This  motor  will  have  a  maximum 
intermittent  rating  of  4500  hp,  and  the  motor-generator  set 
will  be  driven  by  an  induction  motor  having  a  continuous 
normal  rating  of  1400  hp.  The  difference  between  these 
ratings  represents  approximately  the  amount  of  energy 
that  will  be  supplied  by  the  flywheel  momentarily  during 
starting.  The  installation  is  so  designed  that  the  draft  of 
power  from  the  power  line  will  be  practically  constant 
throughout  any  cycle  of  hoisting.  A  number  of  special 
safety  devices  are  comprised  in  the  equipment,  including 
electrically  released  brakes,  automatic  slow-down  devices 
to  prevent  skip  or  cage  ever  going  through  head-sheaves, 
and  a  special  controller  to  limit  the  speed  when  hoisting 
men. 


Statement  of  the  Copper  Producers'  Associaticn  for 
November 

A  further  increase  in  the  stocks  of  copper  on  hand  is 
shown  by  the  figures  in  the  following  monthly  statement 
for  November.  This  seems  to  be  the  result  not  so  much 
of  an  increase  in  production  as  of  a  big  falling  off  in 
domestic  consumption. 

-November,  pounds — ^    ^ October,  pounds > 


Production      1 34,087,708 

166.654,090  168,863,575 

Domestic   deliveries    48.656.858  68,173.720 

Foreien   deliveries    70,067,803  68,123,473 

118,724.661   136.297,193 


December  13.  1913 


ELECTRICAL     WORLD 


Corporate  and  Financial 

Canadian  General  Electric  Declares  Extra  Dividend. — 
An  extra  dividend  of  i  per  cent  on  tlie  common  stock,  in 
addition  to  the  regular  quarterly  dividend  of  ifi  per  cent, 
has  been  declared  by  the  Canadian  General  Electric  Com- 
pany and  will  be  payable  Jan,  2.  An  extra  dividend  of  like 
amount  was  declared  on  this  stock  a  year  ago. 

Central  Illinois  Public  Service  Company  Increases  Its 
Capital  Stock. — The  Central  Illinois  Public  Service  Com- 
pany, of  Mdttoon,  111.,  which  is  one  of  the  subsidiary  com- 
panies of  the  Middle  West  Utilities  Company  of  Chicago, 
has  certified  to  the  Secretary  of  the  State  of  Illinois  that  it 
has  increased  its  capital  stock  from  $6,000,000  to  $10,000,000. 

Annual  Report  of  the  Northern  California  Power  Com- 
pany, Consolidated. — In  its  annual  report  for  the  year  ended 
Oct,  31  tlie  Northern  California  Power  Company,  Consoli- 
dated, showed  gross  earnings  of  $814,238  and  a  net  operat- 
ing surplus  of  $213,237.  During  the  year  ended  on  the  above 
date  the  company  added  1069  customers  to  its  business,  with 
a  load  of  3475  hp.  During  the  coming  year  the  company 
expects  to  add  5325  hp  more  to  its  connected  load,  part  of 
which  is  already  under  contract.  The  copper  companies  in 
its  territory  are  large  users  of  electricity  for  electrolytic  re- 
fining of  ores, 

Boston  Edison  Stock  Issue  Voted. — At  an  adjourned 
meeting  held  on  Dec,  3  stockholders  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  Mass.,  voted  to  increase 
the  capital  stock  from  $18,204,400  to  $20,480,000  by  the  issue 
of  22,756  new  shares.  The  present  capital  stock  consists  of 
182,044  shares.  There  were  over  100,000  shares  represented 
at  the  meeting.  The  directors  have  set  the  price  of  the  new 
issue  at  $215  per  share,  offering  the  rights  for  subscription 
by  the  stockholders  on  a  one-eighth  basis.  The  company 
will  neither  buy  nor  sell  rights.  Rights  to  subscribe  for 
the  new  issue  will  e.xpire  on  Dec,  30, 

Assessments  on  Stock  of  the  Columbus  Railway  &  Light 
Company. — Two  assessments  of  $10  each  have  been  called 
on  the  $5,000,000  capital  stock  of  the  Columbus  Railway  & 
Light  Company  by  its  board  of  directors.  The  first  pay- 
ment is  to  be  made  on  or  before  Dec.  30,  1913,  and  the 
second  on  or  before  June  30,  1914,  and  these  assessments 
will  make  the  stock  $40  a  share  paid  up.  After  payments 
have  been  made,  the  stock  will  be  exchanged  for  stock  of 
the  Columbus  Railway,  Light  &  Power  Company,  under 
which  the  properties  now  operated  by  the  Columbus  Rail- 
way &  Light  Company  will  be  consolidated. 

Proposed  Stock  Increase  of  Tampa  Electric  Company. — 
A  special  meeting  of  tlie  stockholders  of  the  Tampa  (Fla.) 
Electric  Company  has  been  called  for  Jan.  5  to  vote  on  the 
proposition  for  an  increase  of  $374,000  in  the  capital  stock 
of  the  company.  It  is  proposed  to  offer  the  new  stock  to 
the  stockholders  for  subscription  at  par,  on  a  basis  of  one 
share  of  new  stock  for  each  six  shares  of  old  stock  held. 
The  reason  given  for  this  issue  is  that  funds  are  needed  for 
the  payment  of  a  floating  debt  of  $125,000,  incurred  by  the 
company  during  the  past  j'ear  for  extensions  and  improve- 
ments, and  that  money  will  be  needed  to  finance  further 
improvements  planned  for  the  coming  year. 

Canadian  Utility  Purchased. — The  Sherbrooke  Railway 
&  Power  Company,  of  Sherbrooke.  Que,,  has  recently  pur- 
chased the  Burrows  Falls  'Power  Company,  which  supplies 
the  electric  lighting  and  power  service  in  Aycrs  Cliff,  Que, 
The  first-named  concern  now  owns  numerous  electric  gen- 
erating properties  in  this  neighborhood,  all  of  which  are 
;  connected  by  the  main  transmission  line  from  the  com- 
ipany's  central  station  at  Sherbrooke.  This  company  has 
ibeen  pushing  its  power  sales  recently  and  has  secured  con- 
■Iracts  for  industrial  power,  three  of  which  arc  for  700  hp, 
500  lip  and  150  hp  respectively,  with  enough  small  contracts 
to  make  a  total  of  about  1500  hp  of  new  business,  most  of 
which  will  become  connected  load  within  the  next  quarter. 

Puget  Sound  Traction  to  Make  Note  Issue. — A  meeting 
:'f  the  stockholders  of  the  Puget  Sound  Traction,  Light  & 
^ow^er  Company  has  been  called  for  Dec.  23  to  authorize 
he  issue  by  the  company  of  short-term  bonds,  the  proceeds 
)f  which  are  to  be  used  for  refunding  notes  for  $7,500,000, 
vhich  mature  on  Feb.  i,  1914.  Note  was  made  in  the 
'Aectrical  World  of  Nov.  i  of  a  recent  increase  in  the  capital 


stock  of  the  company  which  was  made  for  the  purpose  of 
meeting  this  obligation.  The  new  bond  issue  is  planned 
in  order  to  supplement  the  first  move  toward  retiring  the 
above-mentioned  notes.  No  statement  has  been  made  as 
to  the  amount,  interest  rate  or  length  of  maturity  of  the 
proposed  issue,  but  nothing  longer  than  five  years  is  ex- 
pected. The  notes,  if  authorized,  will  be  secured  by  a 
mortgage  on  the  property  of  the  company. 

Stockton  Gas  &  Electric  Corporation's  Bonds  to  Be  Re- 
deemed.— The  outstanding  first  mortgage  twenty-five-year 
6  per  cent  gold  bonds  of  the  Stockton  Gas  &  Electric  Cor- 
poration, dated  Jan.  i,  1909,  have  been  called  for  payment 
and  redemption  on  Jan.  i,  1914,  under  the  terms  of  the 
issue.  These  bonds  will  be  redeemed  on  the  above  date  at 
the  office  of  the  Mercantile  Trust  Company,  464  California 
Street,  San  Francisco,  Cal.,  at  their  face  value  and  interest 
at  6  per  cent,  together  with  all  accrued  interest  at  the  same 
rate  which  shall  not  have  been  paid  at  that  time.  Interest 
will  not  be  paid  on  the  bonds  after  Jan.  i,  1914.  This  com- 
pany was  consolidated  several  years  back  with  six  other 
electrical  properties  in  California  and  is  at  present  con- 
trolled by  the  Western  States  Gas  &  Electric  Company, 
one  of  the  holding  companies  in  which  H.  M.  Byllesby  & 
Company  have  a  controlling  interest. 

Capital  Stock  of  National  Gas,  Electric  Light  &  Power 
Company  Increased. — .A  ccrtilicate  was  filed  at  Trenton,  N,  J,, 
recently,  increasing  the  capital  stock  of  the  National  Gas, 
Electric  Light  &  Power  Company  from  $4,000,000  to  $10.- 
000,000.  The  stock  now  consists  of  $5,000,000  common  and 
an  equal  amount  of  6  per  cent  preferred  shares.  The  com- 
pany controls  the  following  public  utility  properties:  The 
Cape  May  (N.  J.)  Illuminating  Company,  the  Carbondale 
(Pa.)  Gas  Company,  the  Goshen  (Ind.)  Gas  Company,  the 
Joplin  (Mo,)  Gas  Company,  the  Niles  (Mich.)  Gas  Com- 
pany, the  Port  Huron  (Mich.)  Light  &  Power  Company, 
the  Port  Huron  Gas  Company,  the  Portsmouth  (Ohio) 
Gas  Company,  the  Quincy  (111.)  Gas,  Electric  &  Heating 
Company,  the  Rome  (N.  Y.)  Gas,  Electric  Light  &  Power 
Company,  and  the  Warsaw  (Ind.)  Gas  Company.  Its  presi- 
dent is  J.  T.  Lynn,  of  Detroit,  Mich. 

Present    Status    of    the    Utah    Securities    Corporation. — 

Under  date  of  Dec.  I,  a  statement  was  issued  by  S.  Z, 
Mitchell,  president  of  the  Utah  Securities  Corporation,  cov- 
ering the  status  of  that  concern,  as  follows:  "The  Utah 
Power  &  Light  Company  and  its  subsidiary,  the  Western 
Colorado  Power  Company,  now  have  in  operation  twenty- 
three  hydroelectric  generating  stations,  of  an  aggregate 
rated  capacity  of  76,900  hp,  with  three  steam-reserve  gen- 
erating stations,  of  an  aggregate  rated  capacity  of  13,200  hp. 
There  is  under  construction  a  29,250-hp  addition  to  the 
hydroelectric  plant  at  Grace,  Idaho,  which  is  to  be  com- 
pleted early  in  1914  and  which  will  increase  the  capacity  of 
this  plant  from  14,750  hp  to  about  44,000  hp.  When  this 
addition  is  placed  in  operation  the  aggregate  rated  capacity 
of  the  hydroelectric  plants  of  the  subsidiary  companies  will 
be  increased  to  106,150  hp.  There  is  also  being  constructed 
a  new  development  at  Oneida,  Idaho,  which  will  have  an 
initial  capacity  of  27,000  hp.  Your  subsidiary  companies 
now  have  in  operation  a  total  of  1660  miles  of  high-tension 
transmission  and  distributing  lines.  There  are  under  con- 
struction and  approaching  completion  133  miles  of  130,000- 
volt  and  14  miles  of  44,000-volt  double-circuit  steel-tower 
transmission  line  and  42  miles  of  44,000-volt  pole  line,  mak- 
ing a  total  of  189  miles  of  high-tension  transmission  lines 
now  under  construction.  The  number  of  customers  of  the 
operating  companies  has  been  increased  from  11,622  as  of 
June  I,  1913,  to  13,315  as  of  Oct,  31,  1913,  while  the  capacity 
of  motors,  lights  and  other  electrical  machinery  of  the  cus- 
tomers as  of  Oct,  31,  1913.  aggregated  70,204  hp,  as  com- 
pared with  66,212  hp  as  of  June  I,  1913,  It  is  expected  that 
when  the  addition  to  the  Grace  plant  is  placed  in  operation, 
early  in  1914,  both  the  gross  and  net  earnings  will  be  ma- 
terially increased,  as  it  will  be  possible  to  supply  additional 
power  under  contract  but  which  cannot  now  be  delivered 
because  of  insufficient  plant  capacity."  The  gross  earnings 
of  these  companies  for  the  twelve  months  ended  Oct.  31 
amounted  to  $1,664,216,  and  net  earnings  of  $977,015  were 
realized.  The  total  output  of  the  generating  stations  oper-. 
ated  by  them  during  the  month  of  October  was  21,936,101 
kw-hr. 
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Harvey  Deschere  &  Company  is  the  new  name  of  the 
interchangeable  sign  business  carried  on  at  50  Church 
Street,  Now  York,  l)y  Harvey  Deschere. 

The  Electric  Construction  &  Machinery  Company,  1622 
Second  Avenue,  Rock  Island,  111.,  has  just  made  the  an- 
nouncement that  after  Jan.  i,  1914,  its  oflfice  address  will  be 
1828  Third  Avenue,  Rock  Island. 

The  Waco  Electrical  Supply  Company  announces  that 
R.  S.  Wakefield,  until  recently  manager  of  the  Fort  Worth 
(Tex.)  branch  of  the  Wesco  Supply  Company,  has  resigned 
from  that  company  to  become  connected  with  the  Waco 
Electrical  Supply  Company,  of  Waco,  Tex. 

The  Clark  Electric  &  Manufacturing  Company,  Singer 
Building,  New  York,  specializing  in  Iransmission-line  sup- 
plies and  protective  devices,  lias  recently  enlarged  its  line 
and  is  now  supplying  finely  finished  ornaments  of  cast  brass 
or  bronze  for  use  in  lamp  fixtures  and  pedestals. 

The  Watauga  Power  Company  has  recently  announced 
the  removal  of  its  general  offices  to  615  State  Street,  Bristol. 
Tenn.  All  matters  relating  to  the  company  will  be  handled 
from  this  office  in  the  future.  The  general  manager  of 
the  company  is  S.  M.  Vance,  and  M.  P.  Steelman  is  its  sec- 
retary and  treasurer. 

The  Ideal  Electric  &  Manufacturing  Company,  of  Mans- 
field, Ohio,  has  lately  reopened  its  Chicago  office,  which  is 
now  in  the  Fisher  Building,  343  South  Dearborn  Street. 
Its  district  manager  in  charge.  J.  A.  Adamson,  has  been 
engaged  in  the  sale  of  electrical  machinery  in  this  territory 
for  a  number  of  years. 

The  Century  Electric  Car  Company,  of  Detroit,  Mich , 
has  established  a  New  England  agency,  with  headquar- 
ters at  410  Newbury  Street,  Boston,  in  charge  of  Edward 
Atkins.  The  company  manufactures  two  sizes  of  electric 
broughams,  a  four-passenger  car  having  the  only  under- 
slung  chassis  on  the  market  and  a  five-passenger  car  with 
duplex  control.  It  is  the  company's  intention  to  establish 
other  agencies  in  the  principal  cities  of  New  England. 


New  Industrial  Companies 

The  F.  E.  Davis  Engineering  Company,  of  Detroit,  Mich., 
has  been  organized  by  F.  E.  Davis,  of  Detroit,  to  manu- 
facture the  Kemco,  an  attachment  for  charging  the  lighting 
batteries  of  an  automobile. 

The  Shawmut  Electric  Signal  Company,  of  Boston,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $300,000  by 
James  B.  Clogher,  Edward  L.  Parsons  and  James  M.  West. 
The  company  proposes  to  manufacture  electric  and  magnetic 
signals. 

The  H.  L.  F.  Trebert  Rotary  Motor  Company,  of  Roches- 
ter, N.  Y.,  has  been  chartered  witli  a  capital  stock  of  $150,000 
to  manufacture  and  deal  in  machinery.  The  incorporators 
are  H.  L.  F.  Trebert,  M.  J.  Schrag,  of  Rochester,  and  L.  G. 
Ogden,  of  Penn  Yan.  N.  Y. 

The  Electric  Contracting  Company,  of  Trenton,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $50,000  to 
manufacture  electrical  appliances,  machinery,  etc.  The  in- 
corporators are  W.  Eldridge,  of  Lawrenceville,  N.  J.;  S.  E. 
.\ller,  and  F.  J.  Carr.  of  Trenton. 

The  Nachod  Signal  Company,  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $100,000  to  manufac- 
ture railway  appliances,  etc.  The  incorporators  are  G.  B. 
Delafield.  of  New  Brighton;  J.  W.  Stone,  of  Pelham,  and 
W.  H.  Adams,  of  New  York,  N.  Y. 

The  United  Gas  &  Electric  Engineering  Corporation,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock 
of  $100,000  to  do  a  general  consulting  en.gineering  and  con- 
tracting business.  The  incorporators  are  H.  Morgan,  G.  H. 
Onley  and  W.  M.  Clark,  of  New  Y'ork,  N.  Y. 

The  Swedish  Rhythmic  Vibrator  Company,  of  Chicago, 
111,,  has  been  mcorporated  with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  electric  vibrators  and  other 
electrical  and  mechanical  appliances.  The  incorporators 
are  Blake  O.  Smith,  C.  E.  Barry  and  William  A.  McGuire. 


Railway  Motors. —  Bulletin  A4173  of  the  General  Electric 
Company  describes  its  ventilated  commutating-pole  rail- 
way motor  and  supersedes  the  company's  previous  bulletin 
on  this  same  subject. 

Wiring  Devices. — Bulletin  No.  829  of  Pass  &  Seymour, 
Inc.,  Solvay,  N.  Y.,  contains  forty  pages  illustrating  and 
briefly  describing  a  comprehensive  line  of  wiring  devices 
and  giving  the  price  of  each. 

Ornamental  Lighting  Posts. — .\  small  four-page  "throu 
away,"  with  insert  folder,  has  recently  been  printed  by  tlic 
George  Cutter  Company,  of  South  Bend,  Ind.,  to  describe 
its  new  five-lamp  boulevard  post. 

Water  Sterilizers. — Catalog  12-E,  issued  by  the  Forbes 
Company,  1234  Callowhill  Street,  Philadelphia,  relates  to  the 
household  type  of  Forbes  water  sterilizer.  This  apparatus 
sterilizes  the  water  by  heat  developed  electrically. 

Small  Electric  Tractors. —  Bulletin  1 160,  issued  by  the  At- 
las Car  &  Manufacturing  Company,  of  Cleveland,  Ohio, 
describes  its  line  of  small  storage-battery  tractors  and 
freight  trucks,  which  are  adapted  for  use  in  manufacturing 
plants  and  repair  shops. 

Motor-Driven  Exhaust-Fan  Outfits. — Motor-driven  ex- 
haust-fan outfits  for  direct  current  and  alternating  current 
form  the  subject  of  Bulletin  No.  A4174,  published  by  the 
General  Electric  Company.  The  bulletin  is  devoted  to  the 
subject  of  fans  for  ventilating  purposes  and  contains,  in  ad- 
dition to  other  data,  illustrations  and  dimension  diagrams 
of  the  various  motors  built  by  the  company  for  this  pur- 
pose. 

Electric  Breakfast  Set. — Folder  No.  4266  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  entitled 
"The  Electric  Breakfast  Set,"  describes  and  illustrates  the 
toaster-stove  and  coflfee-pot  type  percolator  and  shows  how 
easily  a  breakfast  can  be  prepared  with  these  convenient  de- 
vices. The  total  time  required  for  the  preparation  of  the 
breakfast  is  fifteen  minutes,  and  its  cost  of  operation  is 
2  cents,  based  on  10  cents  per  kw-hr.  for  energy. 

Circuit-Breakers. — "Who's  Who  and  W^hat's  What"  is 
the  title  of  a  thirty-two-page  folder,  size  45i  in.  by  10  in., 
which  the  Cutter  Company,  Philadelphia,  has  recently  issued. 
The  introduction,  by  the  company's  president,  Mr.  A.  Ed- 
ward Newton,  is  a  brief  survey  of  the  company's  work  in 
the  development  of  the  I-T-E  circuit-breaker  during  the 
last  twenty-five  years.  Biographical  sketches,  with  por- 
traits, of  various  employees  of  the  company  form  the 
"Who's  Who"  part  of  this  pamphlet. 

The  Wallace  &  Tiernan  Company,  of  136  Liberty  Street, 
Xew  York,  is  engaged  in  the  manufacture  of  special  appa- 
ratus of  various  kinds  for  scientific  research  work  along 
electrical  lines,  and  it  expects  by  the  first  of  the  year  to  be 
turning  out  its  complete  line  of  such  apparatus,  including 
conductivity  cells,  Wheatstone  bridges,  ozone  apparatus, 
air-flow  meters  and  other  like  products.  The  president  of 
the  company  is  M.  F.  Tiernan  and  C.  F.  Wallace  and  C.  A. 
Simpson  are  vice-president  and  secretary  respectively. 

Sliding-Contact  Rheostats. — Catalog  780.  recently  issued 
by  James  G.  I'iddle.  uii  .■\rch  Street.  Philadelphia,  de- 
scribes more  than  400  sliding-contact  laboratory  rheostats, 
with  different  styles  of  mounting.  The  current  ratings  range 
from  0.3  amp  to  40  amp.,  and  the  range  of  total  resistance 
varies  from  0.15  ohm  to  5000  ohms.  Use  is  made  of  special 
alloy  wire  wound  on  thin  enameled  metal  tubes  or  slate 
blocks  unless  a  new  non-inductive  crossed  winding  is  speci- 
fied. It  is  said  that  these  rheostats  have  an  almost  infinite 
variety  of  applications. 

Storage  Batteries. — The  Electric  Storage  Battery  Com- 
pany, of  Philadelphia,  Pa.,  has  recently  issued  a  four-page 
folder  containing  the  paper  presented  by  Bruce  Ford  at 
the  fourth  annual  convention  of  the  Electrical  Vehicle  As- 
sociation of  .\merica.  in  Chicago.  The  title  of  the  paper, 
"Lead  Battery  Developments  During  1913  for  Electric 
Vehicles,"  explains  its  scope.  The  company's  latest  pub- 
lication gives  extensive  information  on  its  type  X  "Exide" 
battery  for  automobile  starting  and  lighting  service,  to- 
gether with  prices  on  these  batteries  and  their  several 
parts. 
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Personal  Mention 

Mr.  E.  H.  Jaekel  has  been  appointed  superintendent  of 
tlie  municipal  electric  lighting  plant  at  Barron,  Wis. 

Mr.  P.  Whitfield  has  been  appointed  electrical  superin- 
tendent for  the  town  of  Battleford,  Saskatchewan,  (."anada. 

Mr.  T.  M.  Early,  of  Marietta,  Ga.,  has  been  made  super- 
intendent of  the  new  municipal  light  and  -vvater  plant  of 
Gainesville,  Fla. 

Mr.  Alfred  Wallace  has  been  promoted  from  the  iiosition 
of  superintendent  of  the  Columbia  (S.  C.)  Gas  &  Electric 
Company  to  the  place  of  general  manager. 

Mr.  Henry  J.  Appert,  Jr.,  has  been  appointed  assistant 
manager  of  the  Claremont  Power  Company  and  the  Co- 
lonial  Power  &  Light  Company,  Claremont,  N.   H. 

Mr.  H.  P.  Davis,  of  the  Ontario  Power  Company.  Niagara 
Falls,  Ont..  has  resigned  to  accept  the  position  of  superin- 
tendent of  the  Salmon  River  Power  Company  at  Altmar, 
N.  Y. 

Mr.  George  Baxter,  formerly  with  the  Haverhill  (Mass.1 
Electric  Company,  has  been  made  superintendent  of  the 
Exeter  (N.  H.)  plant  of  the  Rockingham  County  Light  & 
Power  Company. 

Mr.  Clarence  P.  Westlake  has  been  appointed  superintend- 
ent of  the  Columbia  (S.  C)  Gas  &  Electric  Company  as 
successor  to  Mr.  Alfred  Wallace,  who  has  been  made  gen- 
eral manager  of  the  company. 

Mr.  Alten  S.  Miller,  formerly  president  and  general  man- 
.iLjir  of  the  Union   Electric   Light   &  Power  Company,  St. 

liuis.  Mo.,  has  been  in  Europe,  where  he  has  spent  sev- 
eral months  examining  the  gas  fields  of  Hungary. 

Mr.  C.  S.  Johann  has  tendered  his  resignation  as  manager 
of  operations  of  all  of  the  plants  of  the  Eastern  Pennsyl- 
vania Power  Company,  of  Easton,  Pa.,  to  join  the  staff  of 
the  Macan,  Jr.,  Company,  consulting  engineer,  in  the  same 
city. 

Mr.  H.  Godet,  of  New  York  City,  has  been  elected  presi- 
dent of  the  Rico  (Col.)  Mining  Company  in  place  of  Mr. 
Carl  Owen,  who  has  resigned.  The  company  operates  a 
hydroelectric  plant  at  Rico,  Col.,  of  which  Mr.  G.  E.  Hicks 
is  superintendent. 

Mr.  Hugo  Reisinger,  New  York,  the  well-known  importer 
of  electrodes,  who  is  widely  known  outside  of  electrical  cir- 
cles as  a  patron  of  art,  has  been  elected  president  of  the 
Germanic  Museum  of  Harvard  University,  succeeding  his 
father-in-law,  the  late  Adolphus  Busch. 

Mr.  R.  W.  Bruce,  of  London,  Eng.,  has  been  appointed 
general  superintendent  and  chief  engineer  of  the  Canada 
Electric  Company,  Amherst,  N.  S.,  and  also  will  have 
charge  of  the  electrical  equipment  of  the  Maritime  Coal, 
Railway  &  Power  Company,  at  Joggins  Mines. 

Mr.  F.  K.  Martin,  for  the  past  five  years  electrical  super- 
intendent for  the  town  of  Battleford,  Saskatchewan,  Can- 
ada, has  accepted  the  position  of  electrical  superintendent 
for  the  town  of  Humboldt,  Saskatchewan.  Mr.  Martin  was 
previously  electrical  superintendent  for  the  Canadian  Ship 
Building  Company. 

Mr.  Frank  F.  Fowle,  consulting  electrical  engineer,  New 
York,  has  been  retained  as  expert  for  the  State  in  the  in- 
vestigation of  telephone  rates  now  under  way  before  the 
Public  Service  Commission  of  Vermont.  The  investiga- 
tion will  cover  all  of  the  companies  doing  a  telephone  busi- 
ness within  the  -State. 

Mr.  R.  P.  Leavitt,  formerly  electrical  superintendent  of 
the  Albany  Southern  Railroad,  of  Hudson,  N.  Y.,  who  re- 
■  signed  from  that  company  on  Nov.  15,  has  assumed  his 
new  duties  with  the  New  York  &  Queens  Electric  Light 
I  &  Power  Company,  of  Long  Island  City,  N._Y.,  as  super- 
intendent of  the  Newton  district. 

Mr.  J.  H.  McClure,  formerly  of  Philadelphia,  has  been 
appointed  general  superintendent  of  the  Citizens'  Light  & 
Power  Company,  Oil  City,  Pa.,  as  successor  to  Mr.  W.  W. 
Cole,  who  has  been  acting  general  manager  of  the  local 
railway  and  lighting  company.  Mr.  Cole,  who  is  a  member 
of  the  firm  of  Day  &  Zimmerman,  of  Philadelphia,  has 
just  completed  the  work  of  reorganizing  the  properties  and 


will  return  to  his  many  and  varied  duties  in  New  York, 
Philadelphia  and  elsewhere. 

Mr.  William  R.  Aldrich  has  been  appointed  acting  pro- 
fessor of  electrical  and  mechanical  engineering  at  the  Uni- 
versity of  .Arizona  during  the  sabbatical  leave  of  absence 
of  Prcf.  VV.  W.  Henley.  During  the  past  two  years  Mr. 
.Mdrich  was  connected  with  the  staff  of  the  I'nited  Slates 
Reclamation  ScrMce,  Shoshone  Project,  Powell,  Wyo. 

Mr.  Guy  G.  Crane  has  resigned  as  superintendent  of  the 
city  water  department  of  Rockford,  111.,  to  become  super- 
intendent of  the  municipal  electric-light  and  water  plant  of 
Lansing,  Mich.  Mr.  Crane  was  formerly  connected  with  the 
.Allis-Chalmers  Company  at  Milwaukee  and  took  a  position 
with  the  Rockford  S:  Interurban  Company  in  charge  of  the 
electrical  and  engineering  work  on  Dec.  i,  1006.  He  re- 
mained with  that  company  until  April,  191 3,  when  he  was 
appointed   superintendent   of  the   water   department. 

Mr.  James  G.  White,  president  of  J.  G.  White  &  Com- 
pany, Inc.,  returned  Wednesday,  Dec.  10.  from  a  six 
months'  absence  in  England  and  the  Continent.  A  large 
part  of  his  time  was  spent  in  London  at  the  home  office 
of  J.  G.  White  &  Company,  Ltd.,  in  connection  with  the 
recent  activities  of  that  concern  in  the  formation  of  the 
International  Light  &  Power  Company,  Ltd.,  a  holding 
company  owning  securities  in  several  electric  light  and 
tramway  properties  in  various  parts  of  South  America. 
The  last  two  months  were  spent  by  Mr.  White  in  motoring 
throu.ah   France  an<l  .\ustria. 

Mr.  Howard  G.  Wilson  has  accepted  the  position  of 
editor  witli  the  Underwriters'  Laboratories,  Chicago.  Mr. 
Wilson  was  a  student  at  Armour  Institute  of  Technology, 
entering  practical  work  in  1900.  In  1909  he  became  con- 
nected with  the  Chicago  Board  of  Fire  Underwriters  as 
electrical  inspector,  and  after  three  years  in  this  work  en- 
tered the  employment  of  Fred  .S.  James  &  Company,  an  in- 
surance firm,  as  traveling  electrical  engineer.  This  position 
he  leaves  to  join  forces  with  the  Underwriters'  Labora- 
tories. Mr.  Wilson  has  from  time  to  time  contributed  to 
the  periodical  press  articles  on  various  subjects  allied  to 
electricity  and  insurance  engineering. 


Obituary 


Andrew  Sangster  for  many  years  superintendent  of  the 
municipal  electric  light  department  of  the  city  of  Sher- 
hrooke,  Quebec,  died  suddenly  at  his  home  on  Nov.  9. 

R.  E.  Bunning,  an  electrical  expert,  died  at  his  home  in 
Plainfield,  N.  J.,  Dec.  6,  following  an  illness  which  began 
ten  months  ago  in  Lima,  Peru,  where  he  was  engaged  in 
constructing  an  electric  light  and  power  plant. 

Dr.  Henri  Simon,  chief  of  the  radio-telegraphic  service 
of  Switzerland  and  a  pioneer  in  the  use  of  X-rays,  died  at 
Geneva,  Switzerland,  Dec.  9,  a  victim  of  these  rays.  He 
had  endured  many  surgical  operations,  having  lost  one  arm 
and  part  of  the  other. 

William  M.  Finley,  formerly  news  editor  of  the  Electrical 
World  and  uKirc  lately  an  editorial  writer  on  the  IVall  Street 
Journal,  died  at  liis  home  in  New  York  on  Dec.  7.  Mr. 
Finley  was  born  fifty-six  years  ago  in  Shelbyville,  Ky.,  and 
was  graduated  from  Monmouth  College.  He  was  at  one 
time  editor-in-chief  of  the  Louisville  Dispatch  and  managing 
editor  of  the  Louisville  Post.  In  1895  he  was  assistant 
postmaster  of   Louisville. 

George  Henry  Stout,  a  motor-service  salesman  in  the 
contract  department  of  the  Commonwealth  Edison  Com- 
pany, who  died  recently,  was  employed  by  Mr.  Thomas 
A.  Edison  in  the  early  days  of  electrical  development. 
He  obtained  a  position  in  the  Edison  laboratory  in  Menlo 
Park  and  was  sent  abroad  when  the  first  companies  were 
organized  in  Europe.  It  is  said  that  Mr.  Stout  did  the 
original  wiring  in  the  Grand  Opera  House  of  Paris  and 
in  the  residence  of  Baron  Rothschild  in  that  city.  He  re- 
mained abroad  five  years  and  afterward  was  engaged  in 
electrical  work  in  Louisville  and  Cincinnati,  becoming  con- 
nected with  the  Commonwealth  Edison  Company  in  1905. 
Mr.  Stout  was  fifty-six  years  of  age. 
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Construction 

New  England 

MORRISV'ILLE,  VT.— Within  tlic  next  six  months  the  managers  of 
he  nniiiicipal  clcctrichght  plant  expect  to  install  one  lOOOhp  LefTel 
olerwhicl.  with  Lombard  governor,  and  one  750kva  Westinghouse  gen- 
rator  and  switchboard.  Equipment  has  already  been  purchased.  C.  A. 
ilayton    is  superintendent. 

STERLING,  MASS. — Within  the  next  six  months  the  managers  of 
he  municipal  electric-light  plant  expect  to  erect  3  miles  of  distribution 
incs  to  furnish  electricity  for  commercial  purposes;  also  to  purchase  an 
lectrically  operated  pump  (automatic  control)  for  the  municipal  water 
ystem;  also  poles,  transformers,  wire,  meters,  etc.,  for  above  extension. 
I.  \V.  Rugg  is  superintendent. 

STOCKIiRIDGE,  MASS.— The  Stockbridge  Ltg.  Co.  expects  to  purchase 
vithin  the  next  month  complete  equipment  for  a  lOOkva  substation  and 
ynchronons  motor  (three-phase,  60  cycles,  11,000/220  volts).  Joseph 
'ranz  is  engineer. 

TURNERS  FALLS,  MASS.— The  Franklin  El.  Lt.  Co.,  of  Turners 
'alls,  has  recently  installed  a  new  street-lighting  system,  consisting  of  26 
!50-watt  lamps  on  the  main  street  and  116  75watt  lamps  in  the  residential 
iistricts.  The  new  contract  is  for  a  period  of  ten  years  from  Nov.  1, 
1913.  Within  the  next  six  months  the  company  expects  to  purchase  gen- 
;ral  wiring  supplies  and  line  material  for  repairs  (not  a  great  amount). 
VI.  H.   Mahoney  is  superintendent. 


Middle  Atlantic 

CORNING,  N.  Y. — The  Town  Board  has  granted  the  Elmira  Transmis- 
sion Co.  a  franchise  to  erect  transmission  lines  through  the  town  for  a 
period  of  50  years.  Under  the  terms  of  the  franchise  the  company  cannot 
distribute  electricity  in  the  town. 

DUNKIRK,  N.  Y. — The  Dunkirk  EI.  Mfg.  Co.  expects  to  purchase 
within  the  next  six  months  boilers  having  a  rating  of  from  200  hp  to 
400  hp.     H.  T.  Litchfield  is  secretary. 

ELLENVILLE,  N.  Y.— The  Ulster  Lake  Co.,  of  Lllenville,  expects  to 
purchase  within  the  next  two  months  900  ft.  of  46in.  by  i|-in.  steel-riveted 
pipe  and  waterwheel  governor.     C.   D.  Divine  is  treasurer. 

MARCELLUS,  N.  Y.— The  owners  of  the  Marcellus  lighting  plant 
expect  to  purchase  some  lightning  arresters  and  transformers.  F.  W. 
Knapp  is  manager. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  superintendent  of 
school  buildings.  Department  of  Education,  corner  of  Park  Avenue  and 
Fifty-ninth  Street,  New  York,  N.  Y.,  until  Dec.  15  for  installing  electric 
equipment  in  new  Public  School  94  on  Old  House  Landing  Road,  Cutter 
Avenue  and  Lafayette  Place,  Little  Neck,  borough  of  Queens. 

OAK  FIELD,  N.  Y.— The  Public  Service  Commission  has  granted  the 
Genesee  Lt.  &  Pwr.  Co.,  of  Batavia,  permission  to  purchase  from  the 
United  States  Gypsum  Co.,  of  Oakfield,  the  electrical  distribution  system 
in  this  village.  The  Public  Service  Commission  has  also  approved  the 
franchise  given  by  the  village  of  Oakfield  to  the  Genesee  company, 
permitting  it  to  operate  an  electrical  distribution  system  here.  The 
company  has  also  been  awarded  a  five-year  contract  for  lighting  the 
streets  of  the  village.  The  system  will  consist  of  forty  40-cp  tungsten 
series  lamps.  Orders  have  been  placed  with  the  Westinghouse  company 
and  the  General  Electric  Company  for  the  necessary  meters  and  trans- 
formers for  changing  the  system  from  133  cycles  to  25  cycles.  The 
system  will  be  operated  in  connection  with  the  transmission  lines  of  the 
Genesee  company  which  now  run  near  this  village.  H.  K.  Stein  is 
superintendent. 

PORT  HENRY,  N.  Y.— Within  the  next  30  days  the  Port  Henry  Lt., 
Ht.  &  Pwr.  Co.  expects  to  erect  about  2  miles  of  distribution  lines  to 
maintain  about  50  street  lamps  between  Port  Henry  and  Mineviile.  George 
H.   Barwise  is  secretary. 

SHERBURNE,  N.  Y.— Within  the  next  30  days  the  electric-light  com- 
missioners expect  to  erect  about  one  half  mile  of  transmission  line  and 
to  purchase  some  incandescent  lamps.  During  1913  a  200-hp  Corliss 
engine  and  one  125-kva,  23,300-volt,  two-phase,  60cycle  Crocker-Wheeler 
generator  were  installed  in  the  municipal  electric-light  plant.  William 
Champ  is  superintendent. 

SOUTHAMPTON,  N.  Y.— The  Suffolk  Lt.,  Ht.  &  Pwr.  Co.,  of  South- 
ampton, expects  to  erect  transmission  lines  from  Southampton  to  Bridge- 
hampton.     William   B.   Hambright  is  superintendent. 

CENTERPORT,  P.\. — The  Council  has  granted  the  Hamburg  Gas 
&  El.  Co.,  of  Hamburg,  a  franchise  to  erect  a  distribution  system  to 
furnish   electrical  service   in   this   borough. 

EXETER,  PA.— The  Borough  Council  has  granted  the  Consumers" 
El.  Co.  a  60year  franchise  in  Exeter  a  contract  for  lighting  the 
streets  of  the  borough  for  a  period  of  10  years.  The  contract  provides 
for  Westinghouse  arc  lamps  at  $54  each  per  year.  The  Citizens'  Illg. 
Co.,  of  Pittston,  holds  the  present  contract.      Exeter  has  not  a  post  office. 

FAIRVIEW,  PA. — The  contract  for  the  electrical  work  in  all  the 
buildings  for  the  State  Hospital  for  the  Criminal  Insane,  at  Fairview, 
has  been  awarded  to  the  Baird  Ostherhout  Co.,  1112  Chestnut  Street, 
Philadelphia.    Pa. 


HAMBURG,  PA.— The  Hamburg  (jas  &  El.  Co.  expects  to  extend  its 
system  to  the  borough  of  Cenlerpori  to  furnish  electricity  there  and  to 
purchase  material  for  a  distribution  system  for  »ame.  The  company  was 
recently  granted  a  franchise  in  Ccnterport.  A.  J.  Althouse  is  auperin 
tendent. 

NEWCASTLE.  PA.— The  Standard  Steel  Car  Co.,  of  Newcastle,  is 
reported  to  have  abandoned  its  power  plant  and  will  secure  electricity  to 
operate  its  works  from  the  Shenango  &  Mahoning  Pwr.  Co.  The  com- 
pany is  changing  from  direct  to  alternating  current  and  it  installing 
new  equipment  and  machinery  at  a  cost  of  about  $50,000. 

POTTSVILLE,  PA. — Plans,  it  is  reported,  have  been  completed  by  the 
Eastern  Pennsylvania  Rys.  Co.,  of  Pottsville,  for  the  erection  of  a  new 
power  plant  at  Palo  Alto  (a  suburb  of  Pottsville),  to  cost  about  $350,000. 
This  is  to  be  an  addition  to  its  present  power  plant,  located  at  the  same 
place.      .'\  site  has  been  acquired   for  the   new   plant. 

READING,  PA.— The  Reading  Merchants'  Ice  Co.  has  entered  into  a 
contract  with  the  Metropolitan  El.  Co.  for  electricity  to  the  amount  of 
300  hp  to  operate  the  machinery  in  its  plant.  Work  will  soon  begin 
on  the  installation  of  electrical  equipment  at  an  early  date. 

RINGTOWN,  PA.— Within  the  next  three  months  the  Ringtown  El. 
Lt.,  lit.  &  Pwr.  Co.  expects  to  erect  a  new  sleam  power  plant.  J.  A. 
Yost  is  secretary, 

SCRANTON,  PA. — The  Scranton  Ry.  Co.  has  entered  into  a  con- 
tract with  the  Scranton  El.  Co.  whereby  the  latter  will  furnish  electricity 
to  operate  the  street-railway  system  of  the  former.  It  is  estimated  that 
from  4000  kw  to  5000  kw  will  be  required  to  operate  the  street-railway 
system. 

TOMS  RIVER,  N.  J. — Within  the  next  four  months  the  Toms  River 
&  Island  Heights  El.  Lt.  &  Pwr.  Co.  expects  to  purchase  a  complete 
ice-manufacturing  plant  (fiom  10  to  20  tons  capacity).  C.  .\.  I'.rant  i» 
general  manager. 

TRENTON,  N.  J. — The  contract  for  the  erection  of  a  substation  on 
Olden  Avenue  for  the  Public  Service  El.  Co.  has  been  awarded  to  New- 
ton  K.    Bugbee  and  W.   &  J.  H.  Morris,  of  Trenton,  at  $12,000. 

BUCKIIANNON,  W.  VA.— The  Buckhannon  Lt.  &  Wtr.  Co.  expects  to 
purchase  within  the  next  30  days  one  200-kw,  three-phase  generator  and  a 
300-hp  Bessemer  gas  engine  (directly  connected)  and  switchboard;  also 
two  SOarc  lamp  transformers,  25  arc  lamps  and  100  incandescent-lamp 
fixtures.     J.  G.  Mayfield  is  general  manager. 

FAIRMONT,  W.  VA.— The  Fairmont  &  Clarksburg  Pwr.  Co.,  it  is 
reported,  contemplates  the  construction  of  two  hydroelectric  power  plants. 
No.  1  to  be  situated  at  Valley  Falls,  14  miles  east  of  Fairmont,  and  No.  2 
6  miles  south  of  Grafton,  to  develop  10,000  hp  and  50,000  hp  respectively. 
The  proposed  work  will  include  two  power  houses  (40  ft.  by  60  ft.),  two 
concrete  power  dams  and  two  (hollow-type  reinforced  concrete)  storage 
dams,  having  a  capacity  of  1,500,000.000  cu.  ft.  The  fall  of  No.  1  plant 
is  72  ft.  and  of  No.  2  plant  290  ft.,  to  be  connected  by  a  14.000-ft.  tunnel 
driven  through  coal  scam.  The  equipment  will  consist  of  nine  turbines 
directly  connected  to  generators.  Two  substations  will  also  be  erected. 
J.  S.  Rex,  of  Monongah,  W.  Va.,  is  secretary. 

WARWOOD,  W.  VA. — The  Brooke  El.  Co.  has  applied  to  the  Com- 
missioner of  Ohio  County  for  a  50-year  franchise  to  erect  transmission 
lines,  cables  and  conduits  for  the  transmission  of  electricity  on  several 
roads   in  the   county.      F.    P.    McNeil   is  attorney   for   the   company. 

WILLI.AMSON,  W.  VA. — Within  the  next  two  weeks  the  Williamson 
Lt.  &  Ice  Co.  expects  to  purchase  one  100-hp,  2300-volt,  60-cycle,  two- 
phase,  600-r.p.m.  motor.  The  company  has  recently  purchased  a  30-ton 
ice  machine  to  be  driven  by  motor.  0.  B.  Welch  is  vice-president  and 
manager. 

CULPEPER,  VA. — The  Culpeper  Lt.  &  Ice  Co.  expects  to  purch..-. 
within  the  next  four  months  a  150-hp  water-tube  boiler,  a  lO-in.  by  30-i' 
Corliss  engine,  a  50-kw  or  60-kw,  250-volt  direct-current  generator  an 
rheostat,  switches,  etc.     G.  F.  Major  is  superintendent. 

ROYCE,  VA. — Bids  will  be  received  by  the  Town  Council  until  Jan.  - 
for  a  franchise  to  install  and  operate  an  electric  system  in  Royce  for  a 
lieriod  of  30  years.     J.  F.  Stinson  is  acting  Mayor. 

ST.AUNTON,  VA.— Within  the  next  30  days  the  Staunton  Ltg.  Co. 
expects  to  erect  an  outdoor  substation  at  Fisherville  to  supply  electric 
ity  to  the  rock  quarries  and  crushers.  Equipment  has  already  been  pu- 
chased.     W.   F.   Ficklen,  Jr.,  is  superintendent. 

WASHINGTON,  D.  C.-'Bids  will  be  received  at  the  Engineer  Dep 
United  States  Army,  Washington  Barracks,  D.  C,  until  Dec.  15  for  fi 
nishing  14  ventilating  blowers  connected  to  llOvolt  alternating-currei.;. 
single-phase  motors  (right-hand);  two  ventilating  blowers  connected  to 
llO-volt  direct-current  motors  (left-hand);  two  18  in.  disk  or  propeller 
fans  directly  connected  to  UO-voIt  alternating-current,  single-phase  motors, 
complete,  with  starter;  four  18-in.  disk  or  propeller  fans  directly  con- 
nected to  UO-volt  direct-current  motors,  complete,  with  inclosed  starting 
rheostat  and  main  switch  (ready  to  run  sets).  Further  information  miv 
be  obtained  upon  application  to-  Lt.  Col.  Joseph  E.  Kuhn. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  Bureau  of  Supplu 
and  .Accounts,  Navy  Department.  Washington,  D.  C,  until  Dec.  16  for 
furnishing  at  the  various  navy  yards  and  naval  stations  the  following 
supplies:  Charleston,  S.  C.  Schedule  6108 — For  one  silent-chain  drive 
with  pulleys,  eight  electric  diamond  nose  tailors'  irons,  two  electric  cutting 
knives,  three  miscellaneous  motors,  one  electric  stove,  one  three-pole 
knife   switch   and   one   switchbox    for  above.      Bids  will   also   be  received 
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until  Dec.  23  as  follows:  Brooklyn,  N.  Y.,  Schedule  6089 — 20,000  ft. 
double,  flexible  silk  conductor;  Schedule  6091 — Miscellaneous  electric 
dental  engines,  etc.,  seven  electric  dental  sterilizers;  Schedule  6089 — 
11,000  ft.  lO-conductor  plain  interior^omniunication  cable,  10,000  ft.  gal- 
vanized soft-steel  leaded  and  armored  twin-conductor  wire,  6000  ft.  plain 
twin-conductor  wire;  Schedule  6088 — 18,000  ft.  stranded,  portable  ship- 
lighting  cable,  40,000  ft.  incandescent  lamp  cord,  7000  ft.  stranded  rubber- 
covered  wire.  Newport,  R.  I..  Schedule  6093 — Miscellaneous  seamless 
copper  tubing.  Bids  will  also  be  received  until  Dec.  30  for  the  following: 
Brooklyn,  N.  Y.,  Schedule  6120— One  72-cell  storage  battery,  30  head- 
gears for  radio  receiving  sets,  one  7^i-hp.  125-volt  motor,  complete. 
Philadelphia,  Pa.,  Schedule  6116 — Compressed  cork  for  insulating  pur- 
poses. Philadelphia,  Pa.,  and  Portsmouth,  N.  H.,  Schedule  6085— Miscel- 
laneous seamless  drawn  tubing  for  condenser  tube  ferrules.  Mare  Island, 
Cal.,  Schedule  6085 — 22,000  lb.  drawn  brass  seamless  condenser  tubes 
(admiralty  mixture) ;  Schedule  6084 — Miscellaneous  copper  rod  and  bar, 
soft-rolled  copper  sheet;  Schedule  6087 — Miscellaneous  brass  and  copper 
wire.  Key  West,  Fla.,  Schedule  6112 — One  seven-panel  switchboard. 
Boston,  Mass.,  Schedule  6117—9000  lb.  galvanized  and  annealed  crucible 
cast-steel  wire;  Schedule  6083 — 8000  lb.  brass  voice  tubing.  Puget  Sound, 
Wash.,  Schedule  6084—25,000  lb.  ingot  copper,  grade  No.  1.  Bids  will 
also  be  received  until  Jan.  6,  1914,  as  follows:  Puget  Sound,  Wash., 
Schedule  6106 — Electrically  operated  dishwashing  machine.  Tiburon,  Cal., 
Schedule  6103 — Two  75-hp  induction  motors  and  one  switchboard  panel. 
Mare  Island,  Cal.,  Schedule  6102 — One  motor-driven  pump.  Bids  will 
also  be  received  until  Jan.  27,  1914,  for  furnishing  at  the  navy  yard, 
Brooklyn,  N.  Y.,  Schedule  6107 — 12  marine  water-tube  boilers,  with  tools 
complete,     T.  J.  Cowie  is  paymaster  general,  U.  S.  X. 
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North  Central 

B.XR.AGA,  MICH. — Final  surveys  are  being  made  for  the  proposed 
hydroelectric  plant  of  tlie  Sturgeon  River  Pwr.  Co.  on  the  Sturgeon 
River  in  Baraga.  The  present  plans  provide  for  the  construction  of 
three  dams  on  the  Sturgeon  River,  two  power  houses,  8  miles  of  pipe 
line  and  35  miles  of  electric  transmission  lines, 
plant  will  furnish  energy  to  more  than  a  dozi 
Michigan.  J.  K.  Gronholdt,  of  New  York,  N.  ' 
the  company. 

DETROIT,  MICH. — .Arrangements  are  being  made  by  the  Eastern 
Edison  El.  Co.,  of  Detroit,  to  extend  its  transmission  line  from  its  power 
house  in  Detroit  to  the  towns  of  Warren  and  Centerline  to  furnish  elec- 
trical service  in  those  towns.  The  town  of  Warren  has  contracted  for 
the  installation  of  50  tungsten  lamps  of  100  cp.  The  cost  of  the  work  is 
estimated  at  $35,000. 

DOW.XGIAC,  MICH.— The  Electric  Light  Commission  expects  to  pur- 
chase within  the  next  six  months  a  con<iensing  engine  and  possibly  a 
100-kw  alternating-current  generator  and  some  poles.  William  E.  Rey- 
nolds  is  contract  agent  and   superintendent. 

L.M<EVIEW,  MICH.— The  Lakeview  El.  Lt.  Co.  expects  to  change 
its  plant  to  three-phase  system,  which  will  necessitate  the  purchase  of  a 
new   or  second-hand  generator. 

M.\RSH.^LL,  MICH. — Plans  are  being  prepared,  it  is  reported,  by  the 
Commonwealth  Pwr.  Co.,  of  Jackson,  for  the  erection  of  a  substation 
in  Marshall.  This  staton  will  furnish  electricity  to  operate  the  cars  of 
the  Michigan  United  Trac.  Co.,  of  Jackson. 

RICH.MOND,  MICH.— The  Marquette  County  Gas  &  El.  Co.,  of  Ish- 
peming.  Mich.,  has  been  awarded  a  contract  to  install  a  street-lighting 
system   in    Richmond,  consisting  of   fifty    100-watt  lamps. 

S.\GIN.'\W,  MICH.— The  Saginaw  Ammonia  &  Blueing  Co.,  it  is 
reported,  contemplates  the  construction  of  an  addition  (50  ft.  by  20  ft., 
one  story)  to  its  plant  to  provide  space  for  the  installation  of  an  elec- 
tric and   steam   plant,  to  be  used   for  distilling   purposes. 

BAKBEUTON,  OHIO.— The  City  Council  has  adopted  a  resolution 
authorizing  the  director  of  public  safety  to  purchase  a  site  for  a  pro- 
posed substation  for  the  municipal  electric-light  plant.  Bids  for  equip- 
ment for  the  substation  will  soon  he  called  for.  William  S.  Mitchell 
is  Mayor. 

CLEVELAND,  OHIO.— The  F.  Zimmerman  Co.,  1723  Leonard  Avenue, 
Cleveland,  molding  manufacturer,  it  is  reported,  expects  to  purchase 
equipment  for  its  power  plant  now  being  built  at  2198  West  UOth  Street, 
Cleveland. 

CLEVELAND,  OHIO.— The  City  Council  has  authorized  tlie  expendi- 
ture of  $18,504  for  the  purchase  and  installation  of  18  transformers 
(500  kva)  and  $37,000  for  cable  to  be  used  in  connection  with  the  munici- 
pal electric-light  plant.     W.  J.  Springborn  is  director  of  public  service. 

CLEVEL.\ND,  OHIO. — Approximately  15  miles  of  overhead  wires  will 
be  placed  underground  by  the  public  utility  corporations  next  year,  ac- 
cording to  the  schedules  submitted  to  the  director  of  public  service  and 
the  special  investigating  committee  of  the  City  Council.  W.  J.  Spring- 
born  is  director   of  public  service.  , 

CLEVELAND,  OHIO.— Plans  arc  being  prepared  by  the  National  Tele- 
phone Sup.  Co.,  of  Cleveland,  for  the  construction  of  a  manufacturing 
plant  in  Cleveland,  to  cost  about  $60,000,  for  which  bids  for  construction 
will  be  received  Feb.  14.  Machinery,  with  the  exception  of  lighting  and 
power  plant,  motors  and  transmission  equipment,  has  been  selected.  Light 
and  power  will  be  supplied  from  the  same  unit,  which  will  be  driven  by 


a  natural  gas  engine  of  approximately   100  hp.     Richardson  &  Yost,   354 
Rockefeller  Building,  Cleveland,  are  architects  and  engineers. 

CLEVES,  OHIO.— Bids  will  be  received  at  the  office  of  R.  R.  Robinson, 
village  clerk,  until  Dec.  15  for  lighting  the  streets,  alleys  and  public 
places  with  electricity  for  a  period  of  ten  years. 

NEW  BREMEN,  OHIO.— Bids  will  be  received  by  the  City  Council 
until  Jan.  10  for  one  motor-driven  water  pump,  working  against  a  head  of 
46  lb.  and  a  maximum  pressure  of  100  lb.     E.  R.  Haines  is  city  clerk. 

SW.\NTON,  OHIO.— The  County  Commissioners  have  granted  the 
Swanton  Lt.  &  Pwr.  Co.  permission  to  erect  transmission  lines  through  a 
corner  of  Lucas  County.  The  company  proposes  to  extend  its  service  to 
Neapolis. 

FLEMINGSBURG,  KY.— The  Flcmingsburg  Lt.  &  Ice  Co.  expects  to 
purchase  within  the  next  six  months  a  150-hp  engine  and  100-kw  direct- 
current  generator  (directly  connected)  and  one  72-in.  by  I8-ft.  return 
tubular  boiler.     C.   E.  Cooper  is  secretary  and  manager. 

PIKEVILLE,  KY.— Within  the  next  six  months  the  Sandy  Valley  Lt. 
&  Pwr.  Co.,  of  PikeviUe,  expects  to  change  its  entire  plant  from  220 
volts,  direct  current,  to  2200-110  volts,  60  cycle,  alternating  current,  in- 
cluding 40,000-to-2200  volt  switching  apparatus  and  transformers.  The 
company  also  expects  to  purchase  within  the  next  six  months  about  250 
meters,  a  complete  lightning-arrester  equipment  for  2200  volts,  a  com- 
plete series  tungsten  street-lighting  outfit,  and  electrical  appliances  and 
supplies  necessary  for  this  change.     L.   L.   Stone  is  general  manager. 

EDINBUKG,  IND.— A  special  election  will  be  held  on  Dec.  30  to 
vote  on  the  proposal  to  issue  bonds  for  improvements  and  extensions  to 
the    municipal    electric-light    and    water    plants. 

GARRETT,  IND.— The  city  of  Garrett  is  contemplating  the  construc- 
tion of  a  concrete  and  steel  chute  at  the  water  and  light  plant  and  the 
installation  of  additional  equipment,  including  a  200-hp  boiler,  an  engine 
and  generator    (directly   connected).      W.    W.   Mountz   is   city  clerk. 

TIPTON,  IND. — The  city  of  Tipton  may  possibly  purchase  a  turbine 
.for  the  municipal  electric-light  plant  and  overhaul  the  distribution  system. 
.-\rthur  C.   Herren  is  superintendent. 

WILLIAMS.  IND.— The  Southern  Indiana  Pwr.  Co.,  of  Bedford,  has 
applied  to  the  Public  Service  Commission  for  permission  to  issue  $500,000 
in  capital  stock,  the  proceeds  to  be  used  to  pay  off  floating  indebtedness, 
purchase  more  land,  and  for  extensions  to  its  plant.  The  company's 
plant  is  located  in  Williams,  which  furnishes  electrical  service  in  a  num- 
ber of  towns  in  this  vicinity,  including  Bedford  and  Oolitic.  Horace  C. 
Stil''vell,  of  .-Nnderson,   is  president. 

EARLVILLE,  ILL.— The  Village  Board  has  decided  to  install  a  new 
street-lighting  system   in   Earlville. 

ERIE,  ILL.— The  Village  Board  has  granted  the  Illinois  Nortliern 
Utilities  Co.,  of  Chicago,  a  25-year  franchise  to  operate  in  Erie  and 
also  a   10-year  contract  for  lighting  the  streets  of  the  village. 

GILLESPIE,  ILL.— The  City  Council  has  instructed  the  light  com- 
mittee to  prepare  plans  for  improving  the  street-lighting  system  in  the 
business  section  of  the  city. 

KEW.\NEE,  ILL. — City  Commissioner  Dunbar  has  announced  that  new 
equipment  will  be  required  for  the  municipal  water-works  station.  The 
commissioner,  it  is  understood,  favors  equipping  the  pumping  station  for 
electrical   operation. 

LODA,  ILL.— The  local  electric-light  plant,  owned  by  Matthew 
Colfey,  has  been  purchased  by  the  Central  Illinois  Utilities  Co.,  of 
Paxton,  III. 

MONMOUTH,  ILL.— The  Monmouth  Pub.  Serv.  Co.,  it  is  reported, 
contemplates  improvements  to  its  plant,  including  the  installation  of  a 
750-kw  turbo-generator.  The  company  also  proposes  to  rebuild  its  ice 
plant. 

OREGO.X,  ILL. — An  issue  of  $7,000  in  bonds  is  contemplated  by  the 
city  of  Oregon  for  the  purpose  of  making  repairs  to  the  dam  across  the 
Rock   River  here,  where  it  is  proposed  to  establish  a  power  plant. 

PANA,  ILL. — W.  II.  Suffern,  of  Decatur,  has  submitted  a  proposal  to 
the  City  Council  asking  for  a  20-year  franchise  to  construct  and  operate 
an  electric-lighting  system  in  Pana.  If  granted  a  franchise  he  will  install 
a  new  plant.  Mr.  Suflcrn  agrees  to  furnish  2000-cp  arc  lamps  for  street 
lighting  at  $50  each  per  year. 

PEORIA,  ILL. — Plans  have  been  submitted  by  the  Association  of 
Commerce  to  the  city  of  Peoria  for  remodeling  the  Coliseum,  which 
includes  the  installation   of  a   new   lighting  system. 

SPRINGFIELD,  ILL.— Mayor  John  S.  Schnepp  has  introduced  an 
ordinance  in  the  City  Council  providing  for  the  purchase  of  a  generator 
and  a  400-hp  boiler  for  the  municipal  electric-light  plant.  This  is  a 
separate  plan  from  the  ordinance  for  the  purchase  of  a  generator  to  be 
installed  at  the  municipal  water-works  station  to  provide  electricity  for 
lighting  the  streets  and  for  power  purposes. 

W.ASHBURN,  ILL.— The  Washburn  Ht.,  Lt.  &  Pwr.  Co.  is  contem- 
plating the  installation  of  a  5-ton  to  10-ton  ice  plant  in  connection  with 
its  central  station  before  the  next  season  for  ice  opens.  W.  E.  Lycaii  is 
president  and  manager. 

BARRON,  WIS. — Within  the  next  three  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  one  125-hp  to  150-hp  oil 
or  steam  engine  and  one  120-hp  waterwheel  and  governor.  Series  tungsten 
street  lamp  fixtures  will  be  purchased  next  spring  to  replace  the  arc  lamps 
now  in  use.     E.  H.  Jackel  is  superintendent. 
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FALL  CHEEK,  WIS.— The  village  of  Fall  Creek  is  contemplating  the 
construction  of  a  municipal  cicctric-light  plant.  The  proposed  plant  will 
be   driven   by   water-power. 

LAKE  MILLS,  WIS.— Within  the  next  30  days  the  managers  of  the 
municipal  electric-light  plant  expect  to  erect  3  miles  of  6600-volt  trans- 
mission line,  material  for  which  lias  already  been  purchased.  11,  C. 
Engsbcrg  is  superintendent. 

NEW  LONDON,  WIS.— The  Electric  Light  and  Water  Commission 
exi>ects  to  build  within  the  next  five  months  a  concrete  reservoir  and 
pumping  station  for  pure  water  supply.  Within  the  next  three  months 
the  commission  expects  to  purchase  two  I25-kw  to  200-kw.  three-phase. 
2300-volt  generators  (directly  connected)  and  one  six-circuit  switchboard 
for  above.     O.  H.   Pribnow  is  superintendent. 

RANDOLPH,  WIS.— Bids  will  be  received  by  J.  O.  Jones,  village 
clerk,  for  the  installation  of  an  engine  and  dynamo,  including  labor  and 
material,  until  Dc<;.  15,  in  accordance  with  plans  and  spcci6cations  pre- 
pared by  the  Langstadt-Meyer  Construction  &  Supply  Co.,  of  .Appleton, 
Wis.,  which  may  be  seen  at  the  oBice  of  the  village  clerk. 

CARLTON,  MINN.— Bids  will  be  received  by  the  Board  of  County 
Commissioners  of  Carlton  County,  Carlton,  until  Jan.  6  for  the  con- 
struction of  jail  and  sheriff's  residence  in  Carlton,  according  to  plans 
and  specifications  prepared  by  Vernon  J.  Price  &  Co.,  architects,  Pal- 
ladio  Building,  Duluth.  Separate  bids  arc  to  be  submitted  as  fallows: 
On  general  contract  work,  plumbing,  heating,  wiring  and  cell  work.  Plans 
are  on  file  in  the  office  of  August  R.  Norman,  county  auditor,  Carlton, 
and  at  the  offices  of  the  architects  in  Duulth  or  Kexall  Block,  Crosbv. 
Minn. 

CHASKA,  MINN.— Within  the  next  six  months  the  Electric  Light 
Commission  expects  to  purchase  a  coal-handling  system  to  unload  cars. 
E.    F.    Strang  is   manager. 

ROCHKSTER,  MINN.— Bids  will  be  received  by  the  State  Board  of 
Control,  State  Capitol  Building,  St.  Paul,  until  Dec.  17  for  electrical 
construction  for  power  plant  at  the  Rochester  State  Hospital,  Rochester, 
in  accordance  with  plans  and  specifications,  prepared  by  Charles  L.  Pills-* 
bury  Co.,  engineer.  Metropolitan  Life  Building,  Minneapolis,  Minn. 
Copies  of  plans  and  specifications  may  be  seen  at  ofiice  of  the  superin- 
tendent, State  Hospital,  Rochester,  at  the  Builders'  Exchange  in  Min- 
neapolis and  St.  Paul,  at  the  office  of  the  State  Board  of  Control  and 
at  the  office  of  the  engineer.  Bids  will  also  be  received  at  the  same 
time  and  place  for  the  installation  of  a  telephone  system  and  watch- 
man's clock  system  for  the  Rochester  State  Hospital.  Bids  must  be 
submitted  on  forms  supplied  by  the  engineers. 

ST.  PETER,  MINN.— Within  the  next  six  months  the  Electric  Light 
and  Water  Department  expects  to  erect  additional  distribution  lines,  to 
cost  about  $3,000,  and  to  purchase  a  150-kw  or  200-kw  generator  and 
turbine  or  engine.     F.   N.   Wilson  is  superintendent. 

B.NGLEY,  lA. — The  contract  for  equipment  for  the  municipal  electric- 
light  plant  has  been  awarded  to  the  Globe  Electrical  Co.  of  Milwaukee, 
Wis.,  for  $5,325.  The  proposed  plant  will  be  driven  by  a  30-hp  crude-oil 
engine. 


S.-\BETH.\,  K.\.N. — The  managers  of  the  municipal  electric-light  plant 
are  plannning  to  rebuild  the  distribution  system,  material  for  which  hat 
already  been  purchased;  the  installation  of  an  ornamental  street-lighting 
system  is  also  under  consideration.  A  187-kva,  three-phase,  60-cycle,  2300- 
volt  Westingbousc  turbine  has  recently  been  installed.  F.  W.  Hunter 
IS   general   superintendent. 

W.ATHENA,  KAN. — Within  the  next  three  months  the  m.inagers  of  the 
municipal  electric-light  plant  expect  to  purchase  one  car  load  of  30-ft. 
white  cedar  poles.      F.   A.   Whitney  is  superintendent. 


lumicipal    electric-light    plant 


DENISON,    lA.— The    installation 
in    Denison   is   under  consideration. 

GARNER,  lA.— The  Enterprise  EI.  Lt.,  lit.  &  Pwr.  Co.,  of  Garner, 
expects  to  purchase  within  the  next  six  months  a  generator  and  engine. 

PILOT  .MOUND,  lA.— At  an  election  held  recently  the  proposal  to 
establish   a   municipal   electric-light  plant   was  carried. 

KANSAS  CITY,  MO.— Bids  will  be  received  by  Henrici,  Kent  Ji  Lowry 
Engineering  Co.,  715  Reserve  Bank  Building,  Kansas  City.  Mo.,  consult- 
ing engineers,  until  Dec.  18  for  equipment  for  the  new  jiower  plant  of 
Montgomery,  Ward  &  Co.,  of  Kansas  City.  Bids  will  also  be  received 
until  Jan.  15  for  excavations,  for  furnishing  and  installing  one  trash- 
burning  furnace,  piping,  breeching,  coal  and  ash-handling  apparatus,  power- 
plant  wiring  and  pipe  covering.     For  details  see  i)roposal  columns. 

KIRKWOOD,  MO.— Within  the  next  six  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  new  efiuipment,  including 
engines,  boilers  and  generator.'^  for  a  300-kva  plant,  and  they  woulil  like  to 
receive  estimates  of  cost  on  same.  They  also  purpose  to  install  a  10-ton 
ice  plant  in  connection  with  the  electric  plant.  W.  A.  Trussell  is 
superintendent. 

MONROE  CITY,  MO.— Within  the  next  six  months  the  managers  of 
the  municipal  electric-light  plant  expect  to  establish  a  day  service.  O.  R. 
Emerson  is  superintendent. 

ST.  LOUIS,  MO. — The  advertisement  requesting  bids  to  be  opened 
Dec.  20  for  plumbing  and  wiring  for  the  extension  to  the  United  States 
public  building  in  St.  Louis,  Mo.,  has  been  withdrawn  by  O.  Wenderoth, 
supervising  architect. 

COGSWELL,  N.  D.— The  Cogswell  El.  I.t.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  six  to  eight  months  a  15-hp  gasoline  engine 
and   a    direct-current   generator.      H.    L.    Savior   is   secretary. 

GREGORY,  S.  D.— The  plant  of  the  Gregory  Lt.  &  Pwr.  Co.  was 
recently  destroyed  by  fire,  causing  a  loss  of  from  $12,000  to  $15,000. 

V.ALLEY,  NEB. — Within  the  next  few  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  a  few  meters  and  two 
coils  of   weatherproof   wire.      .Albert   C.    Hedberg   is  village  clerk. 

CAWKER  CITY,  KAN.— The  city  of  Cawker  does  not  propose  to  con- 
struct a  municipal  electric-light  plant  as  reported  in  the  issue  of  Nov.  22. 
The  proposed  bond  issue  is  for  the  purpose  of  purchasing  the  local 
electric-light  plant.     C.  R.   McKinley  is  city  clerk. 


Southern  States 

1).\.\BIRY,  N.  C— The  installation  of  an  electric  light  plant  is  under 
consideration  by  the  Town  commissioners. 

GREENVILLE,  N.  C. — A  committee,  consisting  of  Aldermen 
Rountrce,  A,  B.  Ellington  and  Fire  Chief  D.  D.  Overton,  has  been 
appointed  by  the  Board  of  Aldermen  to  make  investigations  in  regard 
to  the  cost  of  proposed  improvements  to  the  water  and  light  plants  and 
the  installation  of  a  fire-alarm  system  for  the  town.  The  cost  of  the 
work  is  estimated  at  $25,000, 

NEWBERN,  N.  C— The  Municipal  Water  and  Light  Department  ex- 
l>ects  to  complete  within  the  next  two  months  the  power  station  for  the 
light  and  water  plants;  also  to  purchase  within  the  next  six  months  one 
500-kw,  2300-volt,  three-phase  steam  generating  unit  (directly  connected). 
Two  50-lamp,  6,6-amp  rectifiers  outfits  and  luminous-arc  lamps  manufac* 
turcd  by  the  General  Electric  Co,  have  recently  been  installed.  H.  H. 
Hodges   is   superintendent. 

PICKENS,  S.  C— Within  the  next  two  months  the  Ivy  Wtr.,  Lt.  & 
Pwr.  Co.,  of  Pickens,  expects  to  purchase  a  set  of  meters,  A.  M.  Morris 
is  president, 

WOODRUFF,  S.  C— The  City  Council  is  contemplating  the  installation 
of  an  electric-lighting  system. 

PUNTA  GORDA,  FLA.— At  an  election  held  Dec.  2  the  proposal  to 
issue  $60,000  in  bonds  for  extensions  to  electric-light,  water  and  sewer 
systems  was   carried,     George   S.   Stone  is   president  of   Council. 

CARROLl.TON,  ALA,— The  City  Council  has  granted  the  Delma  Lum- 
ber Co,  a  franchise  to  construct  and  operate  an  electric-light  plant  in 
Carrollton  for  a  period  of  20  years.  George  M.  Collins  and  Dr.  H.  H. 
Mobley,  of  Gordo,  arc  interested  in  the  project. 

CARROLLTON,  MISS.— The  managers  of  the  municipal  electric-light 
plant  expect  to  extend  the  municipal  electric-light  system  through  North 
Carrollton  within  the  next  six  months  and  will  purchase  poles  and  line 
material    for   same.      W.    E,    Stilson    is   manager. 

NATCHEZ,  MISS,— Bids  will  be  received  until  Dec,  17  by  the  city  of 
Natchez  for  lighting  the  streets  of  the  city  for  a  period  of  five  years.  ■ 
Specifications  are  on  file  in  tlie  office  of  the  city  clerk. 

BATESVILLE,  .ARK.— The  city  of  Batesville  has  just  completed  a  new 
reinforced  concrete  power  house  (100  ft.  by  50  ft.)  and  a  concrete 
coal  bin  of  600  tons  capacity  and  the  installation  of  a  150-kw  Fort  Wayne 
alternating-current  generator.  Within  the  next  week  the  electric  light 
and  wal'-r  commission  expects  to  purchase  electrical  heating  and  cooking 
apparatus  for  the  holiday  trade.     W.   H.   Walkup  is  superintendent. 

BEEBE,  ARK.— The  A.  C.  Ward  El.  Co.,  of  Beebe,  is  contemplating 
extending  its  service  to  Cabot,  Ward,  McRae  and  possibly  to  other  nearby 
towns. 

TEX.ARK.AN.A,  .ARK. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  Jan.  5 
for  a  conduit  system  and  lighting  fixtures  in  the  United  States  post  office 
and  court  house  at  Texarkana.  For  details  see  proposal  columns.  O. 
Wenderoth  is  supervising  architect, 

M.ANSFIEI-D.  LA —Within  the  next  four  months  the  Mansfield  Ice  Co., 
Ltd.,  expects  to  purchase  75   llO-volt,  60-cycle  meters. 

NEW  ORLE.ANS,  LA, — Bids  will  be  received  by  the  Sewerage  and 
Water  Board,  Room  508,  City  Hall,  City  Hall  Annex,  New  Orleans, 
until  Jan.  30,  for  furnishing  electrical  machinery  under  Contract  59-D; 
also  for  drainage  canal  work  under  Contract  60-D.  Specifications  for 
both  contracts  furnished  upon  application,  upon  the  deposit  of  $50  and 
$10  respectively.  Bids  will  also  be  received  by  the  Sewerage  and  Water 
Board,  fifth  floor.  City  Hall  Annex,  New  Orleans,  until  Jan,  6  for  pumps 
and  flood  gates,  under  Contract  58-D,  plans  for  which  will  be  furnished 
on  deposit  of  $500,  George  G.  Earl  is  general  superintendent  and  F.  S. 
Shields  is  secretary. 

GUSHING,  OKLA.— The  Gushing  El.  Lt,  &  Pwr.  Co.  has  recently 
purchased  a  16-in,  by  36-in,  Harris  Corliss  engine,  one  L^O-kva.  three- 
phase,  60  cycle  Allis-Chalmers  generator,  and  a  three-panel  switchboard. 
The  company  is  now  installing  25  100-watt  tungsten  street  lamps.  H. 
Askin   is  secretary. 

HUGO,  OKL.A,— The  property  of  the  Hugo  Ice  &  Lt.  Co.  has  been 
purchased  by  the  American  Pub.  Ser.  Co.,  of  New  Y'ork,  N.  Y*.  Ex- 
tensive improvements  are  contemplated  to  the  system.  H.  E.  Mole,  55 
Liberty  Street,  New  Y'ork,  N.  Y.,  is  chief  engineer  of  the  American 
Pub.  Ser.  Co. 

.McALESTER,  OKLA.— Plans  are  being  made  by  the  Pioneer  Tel 
&  Tel,  Co.  to  rebuild  its  local  system  at  a  cost  of  $38,000,  Elmer 
.Speaker  is   local  manager. 
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ARANSAS  PASS,  TEX.— At  an  election  held  recently  the  citizens 
voted  to  issue  $8,000  in  bonds  for  the  construction  of  an  electric-light 
plant. 

COOPER,  TEX.— The  Delta  El.  &  Mfg.  Co.,  of  Cooper,  expects  to  pur- 
chase within  the  next  four  months  one  125-hp  boiler;  also  to  purchase  at 
once  a  rectifier  to  charge  batteries  for  automobiles.  The  company  would 
like  to  purchase  an  appliance  for  control  of  street  lamps  (lamps  are  in 
multiple  and  on  main  wires)  and  if  possible  would  like  equipment  to  con- 
trol them  without  extra  wires.     R.  J.  Thomas  is  president. 

HAMILTOaV,  TEX.— H.  M.  Wciser,  who  recently  purchased  the  prop- 
erty of  the  Hamilton  Lt.  &  Pwr.  Co.,  is  enlarging  and  improving  the 
power  plant.      New   machinery  is   now  being  installed. 

HICO,  TEX.— Within  the  ne.M  two  months  the  Hico  El.  Lt.  &  Pwr.  Co. 
expects  to  erect  22  miles  of  transmission  from  Ilico  to  Walnut  Springs. 
H.  Gleason  is  manager. 

HOUSTON,  TEX.— The  Houston  El.  Co.  is  contemplating  extending 
its  street-railway  system  to  Sunset  Heights,  a  distance  of  4  miles. 


Pacific  States 

CATHLAMET,  WASH.— Ingalls  Brothers,  of  Cathlamet,  who  were 
recently  granted  a  25-year  franchise  by  the  City  Council  to  construct 
and  operate  an  electric-light  system  in  Cathlamet,  have  agreed  to  install 
the  system   within   six   months. 

GRANITE  FALLS,  WASH.— The  Granite  Falls  El.  Co.  expects  to 
purchase  l!i  miles  of  No.  6  bare  copper  wire  within  the  next  two  months. 
C.  H.  Cleaver  is  secretary  and  treasurer. 

SEATTLE,  WASH.— Under  an  executive  order  of  President  Wilson, 
1120  acres  of  unsurveyed  land  belonging  to  the  government  on  lllabot 
Creek.  Skagit  County,  were  recently  withdrawn  from  entry  and  will  be  re- 
served  for  a  water-power  site. 

SPOKANE,  WASH.— The  stockholders  of  the  Washington  Wtr.  Pwr. 
Co.  have  approved  the  proposed  increase  of  capital  stock  from  $15,000,000 
to  $20,000,000.  The  proceeds  will  be  used  to  take  care  of  outstanding 
indebtedness  and  for  future  construction  work. 

BEND,  ORE.— The  Bend  Wtr.  Wks.,  Lt.  &  Pwr.  Co.  is  contem- 
plating the  installation  of  an  ornamental  street-lighting  system  in  Bend. 
Property  owners  on  Bond,  Oregon  and  Wall  Streets  are  agitating  the 
installation    of   an   ornamental   lighting   system   in    those   districts. 

PORTL.aiND,  ORE. — The  contract  for  the  construction  of  the  power 
plant  in  the  Pittock  Block  has  been  awarded  to  the  Charles  C.  Moore 
Co.,  99  First  Street,  San  Francisco,  Cal.,  at  about  $80,000. 

PORTLAND,  ORE.— The  Portland  Ry.,  Lt.  &  Pwr.  Co.  expects  to 
install  within  the  next  few  months  several  arc  lighting  sets  and  a  con- 
siderable number  of  magnetite-arc  lamps  for  city  lighting".  O.  B.  Cold- 
well  is  general  superintendent  of  Light  and  Power  Department. 

ANAHEIM,  CAL.— The  Anaheim  Board  of  Trade  is  considering  the 
question  of  lighting  the  state  highway  from  Fullerton  to  Santa  Ana,  a 
d'striiK-e  of  11  miles.  The  associated  chambers  of  commerce  of  Orange 
Cinint\'  has  been  asked  to  appoint  a  committee  to  promote  the  project. 

1,1  i.S  .ANGELES,  CAL.— The  board  of  experts,  consisting  of  George  L. 
Hoxie,  of  New  York,  N.  Y. ;  Prof.  C.  L.  Cory,  of  Berkeley,  and  C.  W. 
Koiner,  of  Pasadena,  employed  by  the  City  Council  to  investigate  and 
report  on  the  cost  of  the  electrical  distribution  system  for  aqueduct,  has 
submitted  its  report  to  the  Council.  The  cost  of  a  system  to  furnish 
electrical  service  to  the  entire  city,  exclusive  of  the  electric  railways,  is 
estimated  at  $5,697,635;  the  cost  of  operating  such  a  system  would  be  $1,- 
283,716  per  year;  the  annual  income  the  city  would  receive  from  the 
operation  of  such  a  system  is  estimated  at  $2,029,000.  The  report  provides 
for  reaching  every  customer  in  the  city  and  distributing  a  Vcak  load  of 
approximately  36,000  hp. 

SAN  BERNARDINO,  C.\L.— The  Southern  Sierras  Pwr.  Co.,  of  San 
Bernardino,  it  is  reported,  is  contemplating  the  construction  of  a  trans- 
mission line  from   San   Bernardino  to  Benning,  to  cost  about  $400,000. 

S.\X  DIEGO,  CAL. — The  City  Council  has  awarded  the  contract  for  the 
installation  of  ornamental  lamp  standards  on  Third  Street  to  the  Howell 
El.  Co.,  at  $4,330;  the  company  was  also  awarded  the  contract  for  a 
lighting  system  on  F  Street,  to  cost  $4,950.  The  city  will  construct  a 
lighting  system  on  Seventh  Street,  to  cost  about  $6,100. 

MIDVALE,  IDAHO.— The  Adams  County  Lt.  &  Pwr.  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  construct  and  operate  an  electric- 
light  and  power  plant  in  this  city. 

H.\RDIN,  MONT. — At  an  election  held  recently  the  citizens  voted  to 
grant  a  franchise  to  E.  A.  Crowell  and  B.   Blum  to  construct  and  operate 

I  electric-light  plant. 

SIIERID.AN,  WYO. — -An  agreement  has  been  reached  between  the 
city  and  the  Sheridan  County  El.  Co.  for  the  installation  of  an  orna- 
mental street-lighting  system  in  Sheridan.  The  present  plans  provide 
for  the  erection   of  66  standards  carrying  live-lamp  clusters. 

EAGLEWOOD,  COL.— The  City  Council  is  considering  the  installation 
or  purchase  of  an  electric-lighting  system. 

LAS  VEGAS,  NEV. — .An  order  has  been  issued  by  Secretary  Lane  of 
Jie  Department  of  the  Interior  creating  a  power  site  reserve  in  Boulder 
iinyon,  on  the  Colorado  River,  20  miles  east  of  Las  Vegas.  It  is  esti- 
aated  that  40,000  hp  can  be  developed. 


Canada 

MEDICINE  HAT,  ALTA.— Two  of  the  by-laws  recently  passed  by  the 
burgesses  of  Medicine  Hat  provide  for  the  necessary  expenditure  for 
extensions  and  improvements  to  the  municipal  electric-light  and  gas 
systems. 

KERRISDALE,  B.  C— The  establishment  of  a  municipal  electric-light 
plant  is  being  agitated  by  the  Kerrisdale  Ratepayers'  Association. 

LILLOOET,  B.  C— The  Lillooet  Lt.  &  Pwr.  Co.,  it  is  reported,  will 
soon  begin  work  on  the  construction  of  a  hydroelectric  power  plant 
near  Lillooet. 

NELSON,  B.  C. — The  City  Council  is  contemplating  the  installation  of 
a  tungsten  street-lighting  system,  to  cost  about  $16,000. 

CARBERRY,  MAN.— Ti;e  town  of  Carberry  expects  to  change  the 
street-lighting  system  from  series  arc  lamps  to  series  tungsten  lamps  and 
to  install  additional  lamps.     M.  J.  Melville  is  town  electrician. 

NIAGARA  FALLS,  ONT.— Plans  are  being  considered  for  building 
a  tunnel  from  the  Whirlpool  to  the  Lewis  escarpment,  a  distance  of  3 
miles.  If  the  plan  is  carried  out,  about  30,000  hp  will  be  developed  at 
the  foot  of  Lewiston  Heights.  E.  B.  Reed,  of  l.ockport.  N.  V..  is  in- 
terested. 

ST.  CATHARINES,  ONT.— The  City  Council  on  Dec.  1  ratified  the 
bylaw  to  expend  $116,000  for  the  installation  of  a  distributing  system  for 
electricity  to  be  supplied  by  the  Hydro-Electric  Power  Commission  and 
also  indorsed  the  agreement  with  the  commission. 

SAULT  STE.  MARIE,  ONT.— The  Tagona  Wtr.  S:  Lt.  Co.  has  noti- 
fied the  City  Council  that  it  will   not  ask  for  a   renewal   of  its  franchise. 

AVER'S  CLIFF,  QUE.— The  Sherbrooke  Ry.  &  Pwr.  Co.,  of  Sher- 
brooke,  has  acquired  the  property  of  the  Burrows  Falls  Pwr.  Co.,  thus 
securing  a  franchise  to  furnish  electricity  for  municipal  and  commercial 
purposes  in  the  town. 

PRINCE  ALBERT,  S.\SK.— The  Council  has  decided  to  engage  an 
engineer  to  make  investigations  and  report  on  the  possibilities  of  ob- 
taining power   from   LacoUe   Falls. 

WOLSELEY,  S.ASK.— The  managers  of  the  municipal  electric-light 
plant  expect  to  erect  a  second  primary  line  in  town  within  the  next  30 
days;  also  to  purchase  within  the  next  two  months  washing  machines, 
electric  irons,  heating  and  cooking  apparatus.  The  town  has  recently 
purchased  the  property  of  the  Central  Lt.  &  Pwr.  Co.  Charles  Stengell  is 
manager. 

YORKTON,  SASK.— The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  two  months  one  500-hp  generating  unit 
(Diesel  engine),  tenders  for  which  will  be  received  until  Dec.  22;  also 
within  the  next  six  months  to  purchase  65  ornamental  lamp  standards  for 
five-lamp  clusters.  Contract  has  been  awarded  for  the  erection  of  a  new 
power  house  to  Messrs.  Walker  &  Ritchie,  of  Portage  la  Prairie,  Man. 
M.  M.  Inglis  is  electrical  engineer. 

D.AWSON,  YUKON  TERRITORY.— A  movement  has  been  started 
to  establish  municpal  ownership  of  water  service,  electric  lighting,  tele- 
phones and  other  public  utilities,  through  the  Dawson  Civic  League, 
which  was  recently  organized.  Committees  have  been  appointed  to 
secure  data  in  regard  to  the  cost  of  municipal  installation  and  operation 
of  same. 


Miscellaneous 


\'.'\LDEZ,  .-\LASKA. — The  City  Council  has  granted  Alfred  B.  lies, 
of  Valdez,  a  franchise  to  erect  transmission  lines  for  the  distribution  of 
electricity  over  the  principal  streets  of  the  city. 


New  Incorporations 

RUPERT,  IDAHO.— The  Star  El.  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $10,000  by  J.  P.  Puckett,  Harry  H.  Shilling- 
ton  and  Jay  N.  Shaver. 

PORTLAND,  .\I.\INE. — The  Central  Iowa  Lt.  &  Pwr.  Co.  has  filed 
articles  0:  incorporation  under  the  laws  of  the  State  of  Maine,  The 
company  is  capitalized  at  $300,000  and  proposes  to  construct,  maintain 
and  operate  power  plants  for  the  supply  and  distribution  of  electricity 
for  all  purposes.  A.  F.  Jones  is  president  and  T.  L.  Croteau  treasurer, 
both    of    Portland. 

BETH.ANY,  M6. — The  Bethany  Tel.  Co.  has  been  incorporated  witli 
a  capital  stock  of  $50,000  by  W. -M.  Foster,  John  A.  Lilly  and  O.  11. 
Nally. 

PHOENIX,  N.  Y. — The  Phoenix  Gas  &  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $40,000  by  Herbert  Dunn,  J.  A.  Haws  and  L.  M. 
Hutchinson,  all  of  Phoenix.  The  company  proposes  to  furnish  electricity 
and  gas  for  lamps  and  motors  in  Phoenix. 

CLEVEL.AND,  OHIO. — The  Utilities  Service  Co.  has  been  incorpo 
rated  with  a  capital  stock  of  $10,000  by  John  Anderson,  Joseph  E. 
Kewley  and  Charles  \V.  Louder. 

CONDE,  S.  D. — The  Conde  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $15,000  by  M.  Ehler,  Caroline  Raylor  and  George 
T.   Ehrier,  all  of  Conde. 
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UNITED  STATES  PATENTS  ISSUED  DEC.  2,   1913. 
[rrtparctl  by  Robert  St.irr  Allyn,  16  Exchange  Place,  New  York,  N.  Y.J 

1,079,931.  MICROPHONE;  J.  J.  Comer,  Chicago,  111.  App.  filed  Nov. 
28,  1910.  DitTcrciuial  type  with  carbon  diaphragm;  voice  vibrations 
directed   to   ninrginal   portion   of  the  diaphragm. 

1,079,946.  TROLLEY  KINDER;  P.  J.  Minck,  Brooklyn,  N.  V.  App. 
filed  May  31,  1909.  Eccentrically  mounted  hollow  finder  drums  at 
opposite   sides   of   trolley   wheel. 

1,079,948.  PUSE  PLUG;  T.  E.  Murray,  New  York.  N.  Y.  App.  filed 
July  24,  1913.  Fuse  strip  doubled  over  a  supporting  partition,  en- 
gaging the  screw  shell  at  one  end  and  the  other  end  passed  out 
through   center  of   plug. 

1,079.991.  ELECTRICALLY  CONTROLLED  RAILWAY  SWITCH; 
E.  S.  Olmsted,  Becchmont,  Ky.  .^pp.  filed  March  22,  1913.  Trolley 
wheel  first  opens  anj  then  closes  the  circuit  of  the  electrically  oper- 
ated  switch-throwing  device. 

1,079,994.  COMMUTATOR  MOTOR;  H.  K.  Schrage,  Vcsteras,  Sweden. 
.App.  filed  Sept.  9,  1911.  Induction-motor  type;  speed  regulated  by 
brush   displacement. 

1,080.005.  ELECTRIC  WATER  PURIFIER;  L.  A.  Fitzer,  Los  Ange- 
les, Cal.  App.  filed  March  15,  1913.  Plates  held  spaced  by  being 
seated  in  grooves  in  the  bottom  board  of  the  tank. 

1,080.018.  ELECTRICAL  COMMUNICATING  SYSTEM;  L.  N. 
Miller,  Rochester,  N.  Y.  App.  filed  March  17,  1909.  System  over 
which  fire-alarm  reports  or  calls  may  be  sent  or  telephonic  com- 
munications  may   be    maintained. 

1.080,026.  MOTOR-REVERSING  MEANS;  H.  B.  Taylor,  Wilkins- 
burg.  Pa.  App.  filed  Feb.  23,  1912.  One  sid<^  of  armature  is  con- 
nected to  an  intermediate  point  in  the  field  winding,  and  switch 
serves  to  connect  other  side  of  armature  to  either  of  the  two  termi- 
nals   of    the    field    winding. 

1,080028.     TYPEWRITING     MACHINE;     C.     H.     Vogel,     Vancouver, 

B.  C,  Canada.  .Vpp.  filed  Aug.  22,  1910.  Electromagnet  completes 
the  stroke    of   the    type   bar   started    by   the    finger   key. 

1,080,029.  ELECTRIC  GENERATING  TRANSMITTING  AND  DIS- 
TRIBUTING SYSTEM;  F.  W.  Walker  Port  Washington,  Wis.  App. 
filed  Nov.  27,  1911.  An  auxiliary  engine  has  a  driving  connection 
with  the  rotary  element  of  the  transformer,  which  is  connected  with 
the   transmission    line. 

1,080.044.  ELECTRICALLY  OPER.\TED  REVERSING  GEAR;  K. 
Briill,  Budapest,  Austria-Hungary.  App.  filed  Feb,  27,  1912.  An 
auxiliary  motor  switches  the  gear  into  the  three  main  positions  of 
rotation   to   the   left,   stoppage   and   rotation    to   the   right. 

1.080,051.  ELECTRIC  LOCOMOTIVE;  G.  M.  Eaton,  Wilkinsburg,  Pa. 
App.  filed  June  9,   1910.     Has  trussed  side  frames. 

1,080,058.  SWITCH:  G.  W.  Hart,  West  Hartford,  Conn.  App.  filed 
April    1,    1913.      Foot-operafjd    starting   switch    for   automobiles. 

1,080,061.  INDUCTION  MOTOR;  R.  E.  Hellmund,  Pittsburgh,  Pa. 
App.  filed  Jan.  7,  1911.  Particularly  for  locomotives;  circuit  changes 
accomplished  through  three  slip-rings  and  an  externally  actuated 
switching  device   located  within   the   revolving  part. 

1.080. OSS.  AUTOMATIC  SIGNALING  AND  TRAIN-STOPPING  COM- 
BINATION CIUCUIT  DEVICE;  C.  C.  Turner,  Portland,  Ore. 
App.  filed  May  27,  1912,  Electromechanical  contrivances  on  the 
moving    vehicle     engage     with    a     tliird-rail. 

1,080.113,  HEATING  MOLTEN  ELECTROLYTES:  F.  Von  Kugelgen, 
Holcombs  Rock,  Va..  and  G,  O.  Seward,  East  Orange,  N.  J.  App. 
filed  March  28,  1911.  Gaseous  combustible  is  burned  within  a  hol- 
low   electrode. 

1.080.126.  CONTROLLER  FOR  ELECTRIC  MOTORS;  H,  F.  Stratton, 
Cleveland,  Ohio.  App,  filed  June  20,  1912.  Alternating-current  con- 
troller with  magnet  whose  winding  always  takes  a  small  amount  of 
current   regardless   of   the   position    of  the  controlling  device. 

!i080.140.  MOTOR-CONTROL  SYSTEM;  C.  S.  Dauler,  Cleveland, 
Ohio.  App.  filed  July  24,  1913.  Partial  manual  and  automatic 
control. 

1,080.146,  MOTOR-CONTROL  SYSTEM;  J.  H.  Hall.  Cleveland,  Ohio. 
App.  filed  .March  18,  1913.  Safety  limit  switch  stops  motor  when 
mechanism   driven    thereby    reaches   certain    limit    of   movement. 

1,080,161.  INDICATOR  MECHANISM;  E.  J.  Pace  and  O.  E.  Kellum, 
Los    Angeles,    Cal.       App,     filed     Dec.     13,     1911.       Station    indicator, 

1,080.167.  MEANS  FOR  ELECTRICALLY  TRANSMITTING  OR- 
DERS OR  SIGNALS  AND  FOR  INDICATING  THEIR  NATURE 
AND  THE  PdlNTS  OF  TRANSMISSION;  H,  Quertier,  Welling- 
ton, New  Zealand,  .-Xpp,  filed  Sept.  2.  1910,  For  transmitting  or- 
ders  from   the   tables  in    a   restaurant   to   the   kitchen  or  servery. 

1.080,200.     ALTERNATING  -  CURRENT  -  MOTOR       CONTROLLER; 

C.  A.  Dresser  and  II.  Fankboner,  Chicago,  III.  App.  filed  July  2, 
1909.  Remote  control  alternating-current  motors  by  means' of  al- 
ternating-current   apparatus. 

1,080.214.  REGULATOR  FOR  ELECTRIC  FLUID  HEATERS:  W,  S. 
Hadaway,  Jr.,  New  York.  N.  Y.  App.  filed  Sept.  5,  1911.  Fluid-in- 
cireuit  heater  which  is  adjustable  with  respect  to  the  supply  vessel 
so  as  to  vary  the  level  of  the  liquid  therein. 

1,080,230.  ELECTRICAL  SLIDING  CONTACT:  J.  V.  Pursscll, 
Friendship  Heights,  Md.  .^pp.  filed  Dec.  12,  1912.  Re-bent  spring 
body  with  insulator  finger  holds  which  may  be  gripped  to  lift  the 
contact    from    engagement    with    the    tuning   coil    or    other   device, 

1.080,234.  DRY-CELL  BATTERY;  A.  Rordamc,  Salt  Lake  City,  Utah. 
App.  filed  May  14,  1913.  Insulated  screen  packing  with  obliquely 
disposed  interstices  is  interposed  between  the  metal  container  and 
the   bibulous   lining. 

1.080.236.  WEIGHING  SCALE;  J.  L.  Saylor,  Minneapolis,  Minn.  App. 
filed  July  25,  1910.  Scale  movable  on  track  beneath  the  discharge 
openings  in  a  lommodity  cabinet,  and  the  scale  beam  controls  the 
electromagnetic    discharge    valves. 

1.080.237.  WEIGHING  SCALE;  J.  L.  Saylor,  Minneapolis,  Minn.  App. 
filed  July  24,  1911.  Electromagnetically  controlled  discharge  valve 
tinder  control  of  a  scale  beam. 


1.080.246.  CONTROLLING  SYSTE.M  FOR  SIGNALING  CIRCUITS; 
C.  E.  Beach,  Uinghamton,  and  H.  W.  Doughty,  New  York,  N.  Y. 
App.    filed   Oct.    31,    1910.      Fire-alarm  and  police-telegraph   system. 

1.080.247.  BATH  CABINET;  M.  Beadle,  Battle  Creek,  Mich.  App. 
filed  June   29,    1912,      Foldablc  and  practically   air-tight. 

1,080,257.  INSULATOR;  K.  Uruchsaler,  San  Francisco,  Cal.  App. 
filed  May  5,  1913.  Porcelain  tube  with  retaining  strip  insertable 
with  the  tube  and  bendable  to  hold  tube  in  place. 

1,080,260.  INTERCOM.MUNICATING  TELEPHONE  SYSTEM;  P.  G. 
Burgess,  Jamaica,  N.  Y.  App.  filed  Sept.  29,  1910.  Includes  dic- 
tagraph installation. 

1.080,271.  ART  OF  SIGNALING  BY  ELECTRO.MAGNETIC  WAVES; 
R.  A.  Fessenden,  Brant  Rock,  Mass.  .'\pp.  filed  May  4,  1906.  Tunes 
by  varying  both  the  coupling  and  the  amount  of  wire  in  each  coil 
of   the   transformer   by   infinitesimal   increments. 

1.080,287.  SIGNALING  DEN'ICE;  M.  Levison,  Chicago,  III.  App. 
filed  May  19,  1911.  Annunciator  is  actuated  only  upon  mainte- 
nance of  the  changed  conditions  in  the  main  circuit  lor  a  prede- 
termined  lapse  of   time. 

1,080,321.  PRINTING  MACHINE;  G.  M.  Breckenbridge,  Chicago,  III. 
.-\pp.  filed  .Nov.  4,  1912.  Motor  drives  through  interposed  clutch; 
automatic  means   to   break  circuit  and  disconnect  clutch. 

1,080,323.  AUTOMATIC  FIRE  ALAR.M;  L.  J.  Bryant  and  J.  Case. 
Bradford,  Pa.  App.  filed  March  19,  1913.  Fusible  link  holds  one 
arm   of  a  spring  yoke   out  of  engagement   with  a  contact  post. 

1.080.325.  ATTACHMENT  PLUG  FOR  ELECTRIC  CIRCUITS;  F.  H. 
Chapman  and  O.  E.  Kenney,  Toledo,  Ohio.  App.  filed  Feb.  24,  1913. 
Plug    member    of    the    coupling    has    a    spring-pressed    center-contact 

plunger. 

1.080.326.  ATTACHMENT  PLUG  FOR  ELECTRIC  CIRCUITS;  F.  H. 
Chapman  anJ  O.  E.  Kenne>.  Toledo,  Ohio.  App.  filed  Feb.  24,  1913. 
Plug  with  spring-pressed  plunger-  brush  on  plunger  makes  sliding 
engagement  with  a  contact  on  tlie  plug  and  serves  also  to  limit 
movement  of  the  plunger. 

1.080.327.  ATTACHMENT  PLUG  FOR  ELECTRIC  CIRCUITS;  F.  H. 
Chapman  and  O.  E.  Kenney.  Toledo.  Ohio.  App.  filed  -March  21. 
1913.  A  pivoted  dog  on  the  plug  is  thrown  out  into  engagement  with 
the  screw  of  the  socket  when  plug  is  inserted  all  the  way  in  the 
socket. 

1,080,339,  THERMOSTATIC  CIRCUIT  CLOSER;  J.  Hartley,  Phila- 
delphia, Pa.  App.  filed  Sept.  21.  1908.  Fusible  element  holds  spring- 
pressed  contact  disk  out  of  engagement  with  a  relatively  fixed  con- 
tact disk. 

1,080.344.  PROCESS  OF  SMELTING  METALS;  J.  D.  Hillard,  Albany, 
N.  \.  App.  filed  Nov.  26,  1907.  Continuously  feeding  and  oper- 
ating preheating  kiln  in  combination  with  one  or  more  electric 
furnaces, 

1.080.354.  FIRE-ALARM  SIGNAL  BOX;  W.  T.  Leveridge.  Plainfield, 
N.  J.  App.  filed  .March  12,  1913.  Applies  "break-glass  '  principle  to 
an   ordinary    pull-lever   type  of    fire-alarm  box. 

1.080.355.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  T.  O.  Luthy, 
San  Antonio.  Tex.  App.  filed  Feb.  26,  1913.  Supplies  current  at 
voltage  in  excess  of  tliat  normally  required  by  the  translating  de- 
vices, successively  varies  the  voltage  between  predetermined  limit* 
and    rapidly    reverses    the    order    of    voltage   variation. 

1.080.387.  BRAKE  FOR  ELECTRIC  -  MOTOR  -  OPERATED  MA- 
CHINES; M.  Taigman,  New  York,  N.  Y.  App.  filed  March  24,  191J. 
Combines   brake   with    the   starting  box. 

1.080.388.  ELECTRIC-MOTOR  DRIVING  UNIT;  M.  Taigman.  New 
York,  N,  \'.  -App.  filed  March  24,  1913.  Motor  unit  supplied  as  ao 
individual    portable   member   ready    for    immediate   installation. 

1,080,403,     MEANS     FOR     COMPENSATING     POLYPHASE     ALTER- 
NATING-CURRENT  COMMUTATOR    MOTORS;    E.    F,    W.   Alex- 
anderson.    Schenectady,    N.    Y.      App.    filed    Aug.    28,    1912.      Druio  ' 
winding  connected  to  one  side  of  the  source  of  supply  and  the  com- 
mutator brushes  connected  to  the  other  side  of  the  source. 

1,080.405.  BALL  JOINT;  L.  W.  Andersen,  Wat^rbury,  Conn.  App. 
filed  Sept.  6,  1913.  Relatively  movable  hemispherical  shells  contain- 
ing guar<l  plates  protecting  the  wiring. 

1,080,410,  SHOE  OR  SK.-\TE  FOR  ELECTRIC  RAILWAYS;  A.  W. 
Barnbart,  Cairo,  W.  Va.  App.  filed  Jan.  31.  1913.  Collector  yield- 
ingly sujtported  between   pole   pieces  of   an  electromagnet. 

1,080,412.     SIPHON    RECORDER:    S.    G.    Brown,    London,    Eng.      App. 
filed  Feb.  6,  1912.     Employs  short  siphon  tube  and  controls  its  more-  , 
ments  in  a  way  to  reduce  its  inertia. 

1,080.414.     ELECTRIC  CLOCK;    F.    Brunko,  Zurich,   Switzerland.     App.  , 
filed    March   25,    1913.     Contact   is   scraped   clean  by  means  of  a  Vi- 
bratory device  during  the  time  that  the  second  contact  member  docs 
not  bear  against  the  contcct, 

1,080,475.  INDUCTION  MOTOR;  W.  H.  Powell,  Milwaukee,  Wis. 
.App.  filed  March  4,  1911.  Forces  the  conducting  bars  and  short- 
circuiting  rings  of  the  squirrel-cage  winding  in  intimate  contact  with 
each   other  by   means' exterior  to  the  bars. 

1.080.480.  ELECTRIC  FIRE  AL,\RMS;  F.  Ricords  and  M.  Lewry.  New 
York,  N.  Y.  .App.  filed  Dec.  27,  1912,  Combined  fire-alarm  box  | 
and  push-button  switches  for  sending  in  an  alarm, 

1.080.483.  PRIMARY  BATTERY;  C.  B.  Schoenmehl,  Waterbury.  ConB. 
App.  filed  Dec.  9,  1910.  Two  compressed  oxide  of  copper  negatitra 
electrodes  so  arranged  with  respect  to  the  positive  electrodes  as  to 
insure    four    working    faces. 

1.080.484.  GALVANIC  BATTERY;  C.  B.  Schoenmehl,  WaterboiT. 
Conn.  .App.  filed  .April  23.  1912.  Copper  oxide  plate  and  the  col* 
ing  zinc  electrodes  are  properly  supported  on  a  frame  suspended  frooi 
the   cover    of    the   jar   by   a   single   supporting    rod. 

1,080.493.     THERMO    REGULATOR:    W.   J.    Smith,    Urbana,    III.     App. 

filed   June    30,    1911.      Combination    of   thermostat    and    relay   control 

to  maintain  constant  temperature. 
1,080,496.     FUSE   FOR    ELECTRIC   CUT-OUTS;    L.    E.    Steward.   Moiv 

cie,    Ind.     App.    filed   Dec.    10,    1912.      Fuse  strip  detachably   secured 

to    inwardly    extending    terminals    carried    by    the    end    caps    of    lh> 

cartridge. 
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Develo,/ng  the 
Latent  Market 


Even  a  superficial  examination  of  elec- 
trical conditions  in  any  community  will 
reveal  the  fact  that  a  considerable 
portion  of  the  population  do  not  enjoy  any  of  the  advan- 
tages of  electric  service,  and  of  those  who  do  only  a  very 
small  percentage  enjoy  them  to  the  full.  This  indicates 
that  there  is  an  immense  load  still  to  be  had  and  that,  ig- 
noring entirely  future  developments  in  the  art,  the  elec- 
trification of  railroads  and  of  industries  not  yet  won  over 
to  electrical  operation,  the  saturation  point  is  so  very  re- 
mote that  no  account  need  be  taken  of  it.  The  stability  of 
electrical  investments  and  the  vast  amount  of  new  capital 
Ihat  is  being  poured  into  the  industry,  used  as  rapidly  as  it 
:an  be  raised,  and  limited  only  by  the  cost  of  money,  reflect 
this  favorable  condition.  With  a  view  to  stimulating  the 
demand  for  electricity  on  the  part  of  the  general  public 
md  of  educating  those  engaged  in  electrical  work  to  the 
jreat  opportunities  incident  to  a  harmonious  and  co-opera- 
;ive  movement,  the  Society  for  Electrical  Development  was 
jrganized  more  than  a  year  ago.  Its  plans  have  been  out- 
lined in  our  columns  from  time  to  time  and  are  again  set 
Eorth  in  the  present  issue  together  with  indorsements  from 
nen  prominent  in  the  industry.  In  order  to  commence  its 
,vork,  the  society  asks  from  an  industry  representing  an 
nvested  capital  of  at  least  $2,500,000,000  the  modest  sum  of 
^200,000.  Thus  far  it  has  been  able  to  raise  about  $170,000, 
md,  be  it  said  to  the  detriment  of  that  branch  of  the  in- 
lustry  which  is  destined  to  reap  the  greatest  ultimate  re- 
vard  from  the  movement,  the  central  stations  have  not  sup- 
)orted  it  as  liberally  as  their  relative  financial  strength  war- 
ants.  There  has  been  a  tendency  in  central-station  circles 
0  regard  the  movement  as  Utopian;  but  judgment  should 
lot  be  rendered  without  a  fair  trial,  and  the  amount  of 
noney  involved  is  not  so  large  that  the  experiment,  if  it 
»e  so  regarded,  cannot  be  tried  for  a  year  at  least.  A  sim- 
lar  movement  has  met  with  marked  success  in  less  pro- 
;ressive  Germany.  The  publicity  campaign  of  the  Electric 
/ehicle  Association  of  America,  affecting  only  a  small 
■ranch  of  the  industry,  has  shown  results  sufficient  to  jus- 
ify  a  continuance  of  the  work,  and  now  the  National  Com- 
mercial Gas  Afsociation,  with  prospects  less  promising,  is 
[aising  a  fund  of  $300,000  for  general  educational  purposes, 
ralf  of  which  sum  has  already  been  subscribed.  It  would 
s  a  reflection  on  the  entire  electrical  industry  to  permit  this 
reat  co-operative  movement  to  die  without  giving  it  a 
fance  to  justify  its  existence.  What  appears  more  vision- 
y  to  the  prospective  u.ser  of  electricity  than  the  claims  of 
;ponents  of  central-station  service,  and  yet  are  not  all  the 
iims  substantiated  when  the  actual  installation  has  been 
^de?  "Do  it  electrically"  is  what  the  central  stations  of 
fe  country  preach,  and  "Do   it  electrically"  is  the  motto 


of  the  Society  for  Electrical  Development.  If  the  work  of 
that  society  is  to  be  done  at  all,  it  should  be  done  at  once, 
and  it  can  be  done  at  once  if  the  central  stations  of  the 
country  join  the  movement.  It  is  certainly  worthy  of  their 
support,  and  that  support  should  not  be  withheld  with  the 
goal  so  near  at  hand. 


The  Tallulah  This    important    hydroelectric    station 

Falls  Plant  described  in  this  issue,  is  noteworthy  as 

being  the  only  large  development  at 
really  high  head  east  of  the  Mississippi,  if  one  excepts  Niag- 
ara, which  can  hardly  be  placed  in  the  high-head  class.  Six 
hundred  feet  of  head  is  rather  unusual  anywhere,  and  to  find 
a  large  installation  working  at  this  head  in  the  southern 
Appalachian  country  is  somewhat  impressive  even  in  these 
days  of  big  plants.  The  present  installation  consists  of 
five  17,000-hp  turbines,  each  connected  to  a  io,ooo-kw  gen- 
erator. The  general  construction  of  the  system  is  that 
typical  of  the  development  of  high  heads,  except  that 
advantage  was  taken  of  the  topographical  conditions  to 
build  a  1 10- ft.  dam  above  the  natural  falls  of  the  stream. 
Below  the  dam  is  a  tunnel  cut-off  nearly  a  mile  and  a 
quarter  long,  terminating  in  an  artificial  forebay  of  con- 
crete and  steel,  from  which  drop  five  60-in.  penstocks,  a 
little  over  1000  ft.  long,  to  the  wheels  below.  The  hydraulic 
conditions  therefore  are  quite  unusual,  owing  to  the  de- 
sirability of  adding  to  the  head  by  an  exceptionally  high 
dam.  and  to  the  contour  which  brought  about  the  tunnel 
construction  and  the  artificial  forebay.  At  ■  the  power 
house,  too,  are  to  be  found  some  unusual  features.  The 
use  of  Francis  type  turbines  for  this  head  is  rather  ex- 
ceptional, but  it  is  advantageous  on  account  of  the  great 
size  of  the  units  and  the  gain  po.ssible  by  giving  them  ex- 
ceptionally high  rotative  speed.  Probably  impulse  wheels 
would  not  have  proved  so  suitable  on  a  io,ooo-kw  scale. 
Another  interesting  feature  of  the  plant  is  the  storage 
pond  and  its  appurtenances.  The  location  where  the  reser- 
voir could  be  most  conveniently  formed  was  about  6  miles 
above  the  head-works,  where  a  90-ft.  dam  was  thrown 
across  the  stream  capable  of  impounding  more  than  1,000,- 
000,000  cu.  ft.  of  water.  This  pond  renders  available, 
when  it  is  drawn  upon,  a  considerable  power,  and  the  plans 
include  an  auxiliary  plant  at  this  point  containing  two 
3000-kw  units  to  utilize  the  water  drawn  from  storage  and 
transmit  the  energy  to  the  main  line  below.  At  the  main 
dam  provision  has  been  made  for  keeping  the  head  con- 
stant during  floods  by  the  installation  of  ingenious  auto- 
matic swinging  flashboards  controlled  by  counterweights 
so  as  to  hold  the  elevation  of  the  pond  back  of  the  dam 
jiractically   constant.      During   the    periorl    of   construction 
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a  temporary  hydraulic  plant  with  a  40-ft.  head  constructed 
below  the  site  of  the  main  dam  was  utilized  for  working 
the  air  compressors.  Taken  altogether,  the  hydraulic  ar- 
rangements of  the  plant  are  of  exceptional  interest  and 
the  electric  system  will  make  an  addition  to  the  list  of 
really  high-voltage  plants,  since  the  transformers  are  de- 
signed to  deliver  energy  to  the  line  at  110,000  volts.  The 
generators  are  on  vertical  shafts  with  the  weight  carried 
in  suspension  from  oil  pressure  bearings  at  the  upper  end 
of  tlic  shaft,  an  arrangement  which  is  particularly  good 
from  llie  standpoint  of  easy  inspection  of  the  bearings. 


Regulation  by  Counter-Emf  Cells 

.■\  brief  article  in  our  columns  tliis  week  describes  a  very 
interesting  application  of  counter-enif  cells  on  a  large 
scale  for  storage-battery  regulation.  Ordinarily  central- 
station  storage  batteries  are  regulated  by  the  use  of  end 
cells  in  such  number  as  may  be  necessary.  This  method  is 
altogether  effective,  but  it  is  open  to  some  practical  objec- 
tions chiefly  by  reason  of  the  considerable  complication  in 
the  switching  apparatus  and  the  extra  care  needed  on  ac- 
count of  the  fact  that  the  end  cells  are  ordinarily  at  dif- 
ferent stages  of  charge  from  the  main  battery,  and  hence 
may  require  special  attention.  The  present  arrangement 
works  on  the  principle  of  holding  the  electromotive  force 
steady  at  any  necessary  point  below  its  maximum  value  by 
inserting  the  requisite  number  of  counter-emf  cells.  These 
are  built  up  out  of  unformed  lead  plates  in  the  usual  battery 
tanks  with  the  ordinary  electrolyte.  When  such  a  cell  is 
put  in  circuit  with  the  main  battery  it  begins  to  form,  there- 
by setting  up  a  counter-emf  which  lowers  the  battery  termi- 
nal voltage  by  the  amount  of  its  charging  voltage. 

In  the  installation  described  twenty-four  counter-emf 
cells  furnish  the  necessary  amount  of  regulation  for  a 
150-cell  batterj-  of  large  storage  capacity.  Regulation  is 
secured  by  short-circuiting  the  necessary  number  of  these 
cells,  the  result  being  a  momentary  heavy  rush  of  discharg- 
ing current  in  the  local  circuit  which  dies  away  almost  in- 
stantly from  lack  of  energy  storage  behind  it.  It  is  found 
in  practice  that  the  counter-cells  never  form  fully  enough 
to  discharge  an  embarrassingly  large  amount  of  energy. 
Most  of  the  energv-  lost  seems  to  be  spent  on  the  electro- 
lyte, and  its  total  amount  is  small  since  the  battery  is  used 
only  for  relief  in  emergencies  and  the  counter-cells  are  out 
i)f  circuit  both  when  the  battery  is  charging  and  when  the 
lieaxiest  demands  fall  upon  it.  The  main  battery  is  thrown 
upon  the  system  automatically  when  the  voltage  falls  too 
low,  and  the  counter-cells  at  this  time  form  a  useful  cush- 
ion to  prevent  too  sudden  a  rush  of  current  if  the  voltages 
of  the  system  and  the  battery  are  undesirably  far  apart. 
For  this  particular  sort  of  use  the  counter-emf  cells  seem 
excellently  adapted,  and  the  simplification  of  the  switching 
arrangements  over  those  necessary  when  end  cells  are  em- 
ployed in  the  ordinary  way  is  very  noticeable.  Not  the 
least  of  the  advantages  of  the  scheme  is  that  every  cell  of 
the  working  battery  is  kept  at  the  same  stage  of  charge, 
since  the  whole  battery  charges  and  discharges  together. 
The  counter-emf  cells,  too,  arc  practically  fool-proof  and 
almost  indestructible. 


Appliances  as  a  Source  of  Revenue 

We  have  published  from  time  to  time  rtjOTrts  of  the 
progress  which  has  been  made  in  the  exploitation  of  heat- 
ing and  cooking  apparatus  and  the  like,  and  scarcely  an 
issue  passes  in  which  some  new  application  of  electricity 
to  the  service  of  the  average  man,  or  some  new  device  for 
accomplishing  a  useful  end,  is  not  described.  In  spite  of 
all  such  evidence  of  activity,  the  fact  remains  that  these 
miscellaneous  uses  of  electricity,  really  of  direct  importance 
to  the  householder  as  well  as  to  the  central  station,  have  not 
advanced  with  the  rapidity  which  might  reasonably  be  ex- 
pected. Just  what  the  obstacles  are  is  not  altogether  easy 
to  ascertain,  but  in  looking  over  the  field  it  seems  most 
probable  that  the  main  trouble  is  lack  of  realization  on  the 
part  of  the  central  station  that  a  great  field  for  the  sale  of 
energy  is  ready  to  be  opened.  Appliances  by  many  makers 
;ire  available.  Most  of  them  are  good  and  some  of  thci 
are  both  cheap  and  good.  Campaigns  of  education  h;i' 
been  liberally  carried  on,  frequently  with  somewhat  tli 
appointing  results,  occasionally  with  fair  returns. 

Some  light  may  be  thrown  on  the  situation  here  by  turn- 
ing a  little  attention  to  the  work  recently  done  in  and  about   , 
London,  of  which  many  reports  have  been  published  in  the  ' 
English  papers  within  the  last  year.     Many  thousand  ki'.' 
watts  in  appliances  have  been  placed  in  service  within  tl. 
time,  and  some  definite  information  is  accumulating  as  to 
the  nature  of  the  load  and  the  possible  revenue.    Experience 
seems  to  have  shown  that  once  a  customer  uses  such  ;i; 
pliances  the  income  received  from  him  for  such  work.  e\ 
at  British  prices,   rises  to  a  considerable  fraction  of  tl 
of  the  lighting  revenue  from  the  same  customer,  and  it  1 
been  found  that  the  only  added  expenditure  in  most  c;:- 
is  a  possible  increase  in  the  size  of  meter.     \ow  and  th' 
of  course,  when  an  exceptionally  large  number  of  appli- 
ances must  be  installed  the  service  equipment  must  be  inJl 
creased,  although  the  British  experience,  like  most  of  that 
here,   indicates   that   appliance   load    is   mostly,   sometimes 
entirely,  of?  the  peak.    The  exact  distribution  of  such  load 
varies   with  the  character  of   the   community   served,   but 
there  seeins  to  be  a  tendency  toward  a  large  improvement 
in  the  diversity  factor,  so  far  as  the  evening  load  is  con- 
cerned, so  that  while  appliances  may  and  do  produce  a  very 
noticeable  effect  at  certain  tiines  of  the  day.  there  is  very 
little   tendency   to   raise    the    main    afternoon    peak.      The 
British  experimenters  openly  say  that  there  is  a  first-class 
lucrative  field  in  appliance  work  even  at  very  low  pric 
owing  to  the  fact  that  it  thus  utilizes  the  whole  general 
and  distributing  system  more  efficiently. 

The  main  feature  of  the  British  campaign  for  business 
has  been  the  establishment  of  a  very  low  secondary  rate 
for  appliance  load,  a  rate  varying  in  different  stations  from 
4  cents  down  to  as  low  as  I  cent  per  kw-hr,,  generally  be- 
ing from  2  cents  to  3  cents.  The  primary  charge  is  a 
demand  charge  of  one  sort  or  another,  generally  estimated 
with  a  somewhat  liberal  concession  to  the  consumer, 
although  in  many  cases  nominally  rather  high.  The  chief 
point  is  that  the  secondary  rate  is  so  adjusted  that  the  small 
consumer  gets  the  benefit  of  it  for  this  particular  kind  of 
load.  Many  of  the  secondary  rates  charged  in  .America 
are  nominally  low  enough  to  encourage  electrical  heating 
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and  cooking,  but  with  rare  exceptions  they  are  so  adjusted 
that  only  the  very  large  consumer  gets  the  slightest  bene- 
fit from  them.  The  theory  upon  which  the  British  man- 
ager keeps  down  his  secondary  rate  is  substantially  that  the 
business  is  profitable  even  at  this  low  rate  by  reason  of  the 
nature  of  the  load  on  the  generating  and  distributing  sys- 
tem. In  more  than  one  of  the  stations  about  London  gas 
ranges  and  gas  heaters  have  been  driven  out  in  consider- 
able numbers  and  the  appliance  load  as  a  revenue  winner  is 
firmly  established.  With  proper  cultivation  of  the  field 
equally  good  results  should  follow  here,  because,  while  the 
small  area  of  distribution  covered  by  most  of  the  British 
plants  and  the  advantages  of  cheap  coal  and  labor  tend  to 
keep  rates  down  as  compared  with  those  current  here, 
yet,  on  the  other  hand,  the  British  price  for  gas  is  generally 
astonishingly  low  compared  with  the  price  charged  in 
this  country,  so  that  the  chance  for  competition  here  is  at 
least  equally  good  and  probably  better. 


Wanted:  Legislation  to  Promote  Business 

The  Secretary  of  Commerce  has  added  his  recomnien- 
dations  to  the  already  large  mass  of  suggestions  for  legis- 
lation on  business.  The  Attorney-General  complains  that 
violations  of  the  anti-trust  law  are  being  reported  con- 
stantly. The  Postmaster-General  announces  that  he  and 
President  Wilson  have  discussed  with  open  minds  the  ques- 
tion of  ultimate  federal  control  of  telegraph  and  telephone 
lines.  A  few  days  later  his  annual  report  urges  it. 
A  member  of  the  Interstate  Commerce  Commission  ex- 
presses his  opinion  to  the  effect  that  if  increases  in  rail- 
road rates  are  allowed  there  ought  to  be  concurrent  legis- 
lation giving  the  commission  control  over  security  issues 
in  order  to  insure  proper  financing.  Where  will  these 
proposals  lead  ?  Consider  what  a  few  of  them  mean. 
Take  only  one  or  two  of  the  points  advanced  by  the  Secre- 
ftary  of  Commerce.  He  would  have  a  law  providing  that 
there  shall  be  a  presumption  that  all  restraints  of  trade 
are  unreasonable  and  that  the  reasonableness  of  a  restraint 
must  be  established  by  the  party  exercising  it.  That  is  to 
say,  every  restraint  would  have  to  be  justified.  This 
raises  the  question  of  what  would  constitute  a  restraint 
under  such  a  law.  Suppose  a  manufacturer  finds  that 
there  is  serious  overproduction  in  his  industry.  Tempo- 
rarily production  has  passed  far  beyond  consumption.  He 
either  reduces  the  output  of  his  factory  or  closes  down 
entirely  until  the  consuming  demand  again  justifies  greater 
prnduction. 

Would  the  Secretary  classify  reduction  in  [iroduction  as 
restraint  of  trade?     To  what  expense  would  his  law  auto- 

i  matically  put  the  manufacturer  who  wanted   to  obey  it? 

;  Necessarily  the  government  would  be  required  to  provide 
an  agency  before  which  the  plea  of  the  manufacturer  would 
be  made.  Thousands  of  cases  would  clog  the  machinery  of 
this  agency,  whether  it  was  a  court,  a  commission  or  a  mem- 
ber of  the  President's  Cabinet.  Instead  of  the  expedition  that 
ought  to  promote  trade  there  would  be  delay  to  hinder  it. 
This  is  a  very  cumbersome  method  and  unreasonably  re- 
strictive. Instead  of  the  presumption  that  all  acts  of  a 
restrictive  nature  are  unreasonable  there  should  be  a  sharp 


definition  of  many  acts  that  are  not  unreasonable  and  that 
any  fair-minded  governmental  agency  would  so  hold.  This 
would  be  consistent  with  the  desire  expressed  by  President 
Wilson  to  "'reduce  the  area  of  debatable  ground"  created 
by  the  Sherman  law.  Since  the  suggestion  of  the  Secre- 
tary of  Commerce  would  fail  to  clarify  the  outlook  and  ap- 
pears to  be  inconsistent  with  the  wish  of  the  President  to 
"relieve  business  of  uncertainties"  and  provide  "a  clear 
path"  which  business  men  "can  travel  without  anxiety,"  we 
are  led  to  the  conclusion  that  the  real  ideas  of  the  ad- 
ministration are  not  yet  ready  for  announcement. 

Another  suggestion  of  the  Secretary  of  Commerce  is 
that  $431,000  be  appropriated  for  an  investigation  to  de- 
termine whether  or  not  large  combinations  make  for  eflFi- 
ciency;  in  other  words,  whether  many  small  units  render 
better  service  than  a  few  large  units.  The  humiliating 
experiences  oT  the  government  in  undoing  some  large  in- 
dustrial combinations  ought  to  prove  that  uneconomic 
steps  are  either  futile  or  dangerous.  There  are  weak  and 
inefiicient  forms  of  large  business  as  well  as  of  small  busi- 
ness. Size  alone  is  not  the  test.  If  this  large  appropria- 
tion could  be  granted  and  then  used  to  promote  business 
instead  of  to  investigate  it,  the  results  would  be  prac- 
tically us(  ful  instead  of  academically  or  doubtfully  useful. 
The  outspoken  views  of  the  Postmaster-General  in  re- 
gard to  government  ownership  of  telegraph  and  telephone 
lines  are  met  by  a  calm  expression  of  confidence  by  Mr. 
Vail.  The  unfortunate  feature  about  the  matter  is  that 
stockholders  cannot  feel  happy  over  declines  in  securi- 
ties. Tliey  become  frightened  and  sacrifice  securities  on 
a  declining  market. 

Consideration  for  unfortunate  stockholders  ought  not  to 
be  outside  of  the  fair  duty  of  government  officials. 
But  with  them  free  speech  is  free  speech  on  matters 
vitally  affecting  others.  The  cost  is  nothing  to  them,  it 
is  the  concern  of  others.  The  utterances  of  both  the 
Postmaster-General  and  a  member  of  the  Interstate  Com- 
merce Commission  have  accentuated  the  present  distressed 
investment  situation  in  New  England.  Investors  there 
have  been  hard  hit.  This  is  not  the  time  for  government 
officials  to  wave  their  personal-  flags.  It  is  the  time  for 
iheni  t(i  labor  for  confidence.  The  mistakes  that  were 
made  in  New  Haven  policies  have  imposed  heavy  penal- 
lies  upon  those  who  were  least  able  to  bear  them.  The  time 
is  here  now  for  healing,  corrective  steps.  What  we  need 
most  is  legislation  to  promote  business.  What  we  do  not 
need  is  legislation  to  hamper  honest  industry  in  its  aim  of 
production  at  a  fair  profit.  Every  act  that  hinders  busi- 
ness is  a  double  handicap  in  these  times.  Every  act  that 
promotes  business  has  a  contagious  influence  on  the  hopes 
of  others.  It  would  be  a  wholesome  relief  to  read  more  in 
governmental  bureau  reports  and  utterances  about  ways  to 
develop  business  and  less  about  ways  to  prevent  business. 
Instead  of  tearing  down  what  it  does  not  like,  let  the  gov- 
ernment say  what  it  does  like  and  alert  and  enterprising 
men  will  seize  the  chance  to  build  up  from  that.  We  do 
not  want  hampering  legislation  and  policies  that  close  the 
door  to  development  and  stifle  industry.  We  do  want 
constructive  legislation  and  policies  that  open  the  door  to 
progress  and  prosperity. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Interlocking  Directorates  Not  Illegal 

Judge  Windes,  of  the  Circuit  Court  of  Cook  County,  111., 
refused  Tuesday  to  grant  a  temporary  injunction  sought  to 
restrain  the  so-called  interlocking  of  directors  in  the  Com- 
monwealth Edison  Company  and  the  People's  Gas  Light  & 
Coke  Company,  of  Chicago.  The  petitioner,  Mr.  James  J. 
McCarthy,  president  of  the  Chicago  &  Cleveland  Car-Roof- 
ing Comixiny,  and  comparatively  a  small  stockholder  in  the 
gas  company,  complained  of  interlocking  as  shown  by  the 
service  on  the  gas  board  of  Messrs.  Samuel  Insull,  James 
A.  Patten  and  John  J.  Mitchell,  directors  of  the  Common- 
wealth company.  Judge  Windes  found  that  there  was  no 
allegation  that  showed  fraud  or  injury  to  the  complainant. 
The  judge  said  that  it  is  certainly  the  duty  of  the  directors 
to  do  what  is  best  for  all  the  stockholders  of  a  corporation, 
but  if  there  is  absence  of  fraud  and  the  directors  are  doing 
what  they  think  is  best  for  the  majority  of  stockholders,  the 
mere  fact  that  one  small  stockholder  may  be  injured  does 
not  justify  the  court  in  restraining  the  directors  as  asked 
by  the  petitioner. 

Problems  in  Electrolytic  Deposition 

The  regular  monthly  New  York  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers  for  Jan.  9  will  take 
tlie  form  of  a  joint  session  with  the  American  Society  of 
Mechanical  Engineers  and  the  American  Electrochemical 
Society,  at  which  the  topic  of  discussion  will  be  "The 
Power  Problem  in  the  Electrolytic  Deposition  of  Metals." 
President  C.  O.  Mailloux  of  the  Institute  will  preside,  and 
the  following  papers  will  be  presented :  "Limitations  of 
the  Problem  of  Electrolytic  Deposition,"  by  Mr.  Lawrence 
Addicks,  superintendent  United  States  Metals  Refining 
Company,  presenting  a  brief  statement  of  the  conditions 
imposed  by  practice  in  the  electrolytic  refining  of  copper 
as  a  typical  process;  "The  Mechanical  Side  of  the  Prob- 
lem," by  Mr.  H.  E.  Longwell,  mechanical  engineer  West- 
inghouse  Machine  Company,  dealing  with  the  application 
of  gas  and  steam  prime  movers  for  driving  generators  of 
the  type  required,  and  "Sources  of  Direct  Current  for 
Electrochemical  Processes,"  by  Mr.  F.  D.  Newbury,  West- 
inghouse  Electric  &  Manufacturing  Company,  covering  the 
design  of  electrical  machinery  for  high-speed  generation  of 
the  large  currents  required  in  electrochemical  work.  The 
papers  will  be  illustrated.  Following  the  joint  session  those 
in  attendance  will  be  the  guests  of  the  Institute  at  a  smoker 
to  be  held  in  its  rooms  on  the  eleventh  floor  of  the  Engi- 
neering Societies  Building. 


Large  Connecticut  River  Development  Foreshadowed 

The  Northern  Connecticut  Securities  Company,  control- 
ling electric-lighting  properties  in  Windham  and  Tolland 
Counties  and  the  United  Light  &  Water  Company,  of 
Waterbury,  New  Britain,  Greenwich,  Norwalk  and  vicinity, 
has  purchased  the  water  rights  of  the  Connecticut  River 
Company  at  Windsor  Locks,  Conn.,  and  plans  to  develop 
30,000  hp  if  the  approval  of  the  federal  government  can  be 
obtained.  A  large  dam  is  to  be  built  across  the  river  with 
a   lock   installation   which   will   permit   navigation   of   the 


.stream  to  Springfield  and  possibly  Holyoke.  The  Connec- 
ticut River  Company,  organized  in  1828,  has  developed  3500 
hp  at  Windsor  Locks.  The  estimated  cost  of  the  proposed 
hydroelectric  development  is  about  $5,000,000.  A  bill  has 
been  introduced  into  Congress  by  Representative  Gillctt  au- 
thorizing the  building  of  the  dam.  About  twenty  similar 
bills  are  awaiting  attention  at  Washington,  the  Connecticut 
River  measure  being  first  on  the  list.  The  policy  of  the 
government  in  relation  to  the  Windsor  Locks  development 
will  in  large  degree  forecast  the  future  of  hydroelectric 
undertakings  on  navigable  streams  of  interstate  character. 


Salaries  for  Ontario  Hydro-Electric  Power  Commis- 
sioners 

At  the  annual  general  meeting  of  the  Ontario  Municipal 
Electric  Association,  held  in  Toronto  Dec.  9,  a  resolu- 
tion to  the  effect  that  the  Hydro-Electric  Power  Com- 
mission be  authorized  to  set  aside  from  the  funds  of  the 
municipalities  a  sum  not  exceeding  $25,000,  to  be  paid 
for  management  and  operating  expenses,  was  passed. 
The  matter  has  been  laid  before  the  Premier,  the  sugges- 
tion being  that,  in  addition  to  the  amount  paid  from 
public  moneys  to  the  chairman  of  the  commission  as  an 
honorarium,  a  sum  not  exceeding  $25,000  be  authorized 
by  the  municipalities  to  be  paid  from  the  funds  of  the 
undertaking  to  remunerate  members  of  the  commission. 
It  was  stated  that  the  enterprise,  having  passed  the  organ- 
ization and  construct'ion  stages  and  being  now  established 
as  an  operating  and  going  concern  cannot  expect  to  get 
the  particular  and  skilled  attention  and  management  to 
which  it  is  entitled  without  paying  for  it  something  ap- 
proaching the  salaries  which  are  offered  by  the  large  private 
corporations. 


New  York  Safety  Exposition 

The  first  International  Safety  and  Sanitation  Exposition 
was  held  from  Dec.  11  to  Dec.  20  at  the  Grand  Central 
Palace,  New  York,  under  the  auspices  of  the  American 
Museum  of  Safety.  A  number  of  the  exhibits  were  of  elec- 
trical interest,  and  all  of  them  showed  how  some  employ- 
ers are  continually  devising  means  for  safeguarding  their 
employees.  Notable  among  the  displays  was  that  of  the 
Pennsylvania  Railroad.  Numerous  small  and  simple  de- 
vices, such  as  wooden  pliers  for  pulling  fuses,  hangers  for 
lamps,  safety  locks  for  automatic  elevators,  etc.,  that  have 
proved  their  value  in  preventing  accidents  were  shown.  A 
section  of  single  track  with  third-rail  and  overhead  signal 
bridge  was  also  exhibited.  Models  of  a  prostrate  man  and 
an  attendant,  showing  how  a  pulmotor  is  operated,  were  a 
feature  of  the  New  York  Edison  Company's  safety  exhibit. 
The  Wcstinghouse  Electric  &  Manufacturing  Company,  the 
General  Electric  Company  and  the  Benjamin  Electric  Man- 
ufacturing Company  had  machines  fitted  with  safety  devices 
operated  intermittently  during  the  display.  The  exhibit  of 
the  Illuminating  Engineering  Society  attracted  much  atten- 
tibn.  It  consisted  of  a  number  of  miniature  rooms  and 
lighting  installations,  showing  correct  and  incorrect  meth- 
ods of  illumination.  The  New  York  Telephone  Company's 
exhibit  was  made  up  of  several  switchboards  and  a  model 
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of  New  York  City  and  vicinity.  The  object  of  the  display 
was  to  show  how  a  message  would  be  sent  from  Arlington, 
N.  J.,  to  the  Schuyler  exchange  in  Xew  York. 


To  Prevent  Conflicts  in  Dates  of  Societies'  Meetings 

The  secretaries  of  seventeen  American  engineering 
organizations  held  a  meeting  in  the  Engineering  Societies 
Building,  New  York,  on  Saturday,  Dec.  13,  to  discuss  plans 
for  the  prevention,  so  far  as  possible,  of  the  setting  of  the 
same  dates  for  important  meetings  of  different  associations. 
Engineers  do  not  need  to  be  reminded  of  the  necessity  for 
some  good  get-together  work  along  this  line.  Some  over- 
lapping is  unavoidable,  but  in  the  future  a  concerted  effort 
will  be  made  to  avoid  simultaneous  sessions  wherever  pos- 
sible, and  it  is  certain  that  the  engineering  body  generally 
will  be  keenly  appreciative  of  whatever  measure  of  success 
is  achieved.  The  seventeen  executives  at  Saturday's  meet- 
ing represented  a  collective  national  membership  of  more 
than  100.000  engineers,  engaged  in  various  branches  of  the 
engineering  profession,  all  more  or  less  correlated — gas, 
electric,  mechanical,  civil,  illuminating,  mining,  marine,  etc. 
Preliminary  measures  were  discussed,  and  it  is  probable 
that  by  an  early  date  the  scheme  will  take  more  definite 
shape  in  the  formation  of  a  society  of  the  executive  secre- 
taries of  the  national  engineering  associations. 


Mr.  Tripp  on  Business  Conditions 

A  statement  on  business  conditions  written  by  Mr.  Guy 
E.  Tripp,  chairman  of  the  board  of  directors  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  was  pub- 
lished in  the  Xew  York  Sun  on  Dec.  15.     Mr.  Tripp  said: 

"The  operations  of  the  tariff  for  the  last  two  months  do 
not  indicate  that  any  serious  inroad  upon  profits  is  to  be 
expected  to  result  directly  from  the  reduced  duties.  The 
product  of  our  company  is  generally  of  a  highly  specialized 
character  and  particularly  adapted  to  the  demands  of  the 
service  in  this  country,  with  which  we  are  far  more 
familiar  than  German  and  other  foreign  competitors.  Fur- 
ther, we  are  on  this  side  constantly  expending  a  great 
amount  of  money  in  developing  improved  and  more  effi- 
cient types  of  apparatus,  and  in  general  it  is  safe  to  say  that 
the  United  States  leads  the  world  in  the  electrical  manu- 
facturing industry.  I  doubt,  therefore,  if  foreign  com- 
petition will  be  able  and  can  afford  to  keep  pace  with  our 
development  work. 

"While  in  my  opinion  the  electrical  manufacturing  busi- 
ness will  not  be  adversely  affected  directly  to  any  serious 
extent  by  the  reductions  in  the  protective  tariff  on  articles 
of  its  manufacture,  it  should  be  borne  in  mind  that  other 
lines  of  business  may  be  seriously  affected  thereby,  and 
that  a  diminution  of  business  in  any  substantial  industry 
will  of  necessity  react  on  all  other  enterprises.". 


1914  Meetings,  Pittsburgh  Section,  I.  E.  S. 

The  advance  program  prepared  by  the  Pittsburgh  Sec- 
tion of  the  Illuminating  Engineering  Society  for  its  1914 
meetings  includes  the  following: 

On  Jan.  16  Messrs.  E.  B.  Rowe  and  H.  H.  Magdsick,  of 
Cleveland,  Ohio,  will  present  a  paper  entitled  "A  Photo- 
metric Analysis  of  Diffusing  Units  with  Varying  Indirect 
Components,"  and  Messrs.  A.  B.  Wilson  and  F.  J.  Blaschke, 
of  Cleveland,  Ohio,  will  discuss  "The  Relation  of  the  Engi- 
neer to  the  Problem  of  Fixture  Designs." 

On  Feb.  13  Messrs.  A.  C.  Cotton  and  Harold  Kirschberg 
will  present  a  paper  on  "Railroad  Yard  Illumination,  In- 
cluding  Truck    Scale    and    Classification    Yard    Lighting." 


On  March  13  Mr.  S.  B.  Stewart  will  speak  on  "Modern 
Gas  Lighting." 

On  April  17  the  subject  to  be  presented  by  Mr.  C.  E. 
Stephens,  Pittsburgh,  Pa.,  will  be  "The  Development  of 
Flame-Type  Carbon  Arc  Lamps." 

On  May  15.  the  last  meeting  of  the  season,  Mr.  Ward 
Harrison  will  discuss  "The  Illumination  of  Building  Ex- 
teriors." 


Oldfield  Patent  Infringement  Bill 

Mr.  William  A.  Oldfield  has  introduced  in  the  House  of 
Representatives  a  bill  relating  to  patents,  with  special  refer- 
ence to  infringement  procedure.  According  to  the  bill, 
which  has  been  ordered  printed,  the  plaintiff  charging  in- 
fringement shall  make  a  prima  facie  statement  showing 
title  and  infringement,  whereupon  the  court  shall  enter  an 
interlocutory  order  directing  that  the  defendant  shall  (a) 
file  with  the  plaintiff  each  month  a  statement  of  the  number 
and  selling  price  of  the  devices  made,  sold  or  used  by  the 
defendant  until  the  final  decree  in  the  .suit,  and  (b)  shall 
at  the  same  time  pay  to  the  plaintiff  a  royalty  of  5  per 
cent  of  the  total  selling  price  so  reported.  If  the  selling 
price  be  not  established,  or  at  its  own  discretion,  the  court 
may  fix  an  arbitrary  price  as  a  reasonable  selling  price. 

When  such  application  has  been  made  by  the  plaintiff 
and  the  statements  are  filed  and  royalty  paid  by  the  defend- 
ant, the  defendant  shall  not  thereafter  be  required  to 
account  for  or  pay  any  other  profits  or  damages  for  any 
infringement  so  reported  and  paid  for,  nor  shall  any  in- 
junction be  issued  against  the  continued  use  of  the  specific 
infringement  so  reported  and  paid  for.  No  defendant  shall 
be  required  to  pay  more  than  5  per  cent  royalty  on  any 
device  under  one  or  more  patents  controlled  by  the  same 
interest  at  any  time  subsequent  to  the  commencement  of 
the  infringement  complained  of. 


Quarterly   Rejuvenation  in  Chicago 

The  quarterly  rejuvenation  of  tlie  Jovian  Order  in  Chi- 
cago, held  at  the  Hotel  Sherman  on  the  evening  of  Dec. 
15,  was  a  dignified  and  impressive  affair.  Those  in  attend- 
ance comprised  ninety-one  Jovians  and  thirty-seven  candi- 
dates. Thirteen  applicants  for  membership  were  unable  to 
attend.  The  class  of  neophytes  included  many  men  of 
considerable  prominence  in  the  electrical  and  allied  indus- 
tries in  Chicago.  Before  the  initiation  there  was  a  dinner 
at  which  Mr.  H.  E.  Niesz,  statesman  for  Chicago,  presided. 
Speeches  were  made  by  Messrs.  E.  H.  Waddington,  alter- 
nate statesman  for  Illinois;  Perry  R.  Boole,  Stentor;  Sam 
A.  Hobson,  past-Jupiter  and  great  chief  Stentor;  F.  W. 
Harvey,  Jr.,  chairman  of  the  membership  committee  in 
Cliicago,  and  W.  N.  Matthews,  of  St.  Louis,  reigning 
Jupiter. 

Mr.  Matthews  outlined  the  objects  of  Jovianism  and  gave 
a  brief  review  of  the  history  of  the  organization,  speaking 
of  Mr.  Sam  A.  Hobson  as  the  most  enthusiastic  Jovian  in 
the  order.  The  order  has  nearly  13,000  members,  750  of 
whom  are  in  .St.  Louis  and  about  700  in  Chicago.  Mr. 
Matthews  explained  how  the  work  of  the  new  commercial 
division  might  be  expected  to  give  exercise  to  the  dormant 
possibilities  of  the  "sleeping  giant" — the  Jovian  Order.  In 
a  number  of  ways  the  new  commercial  division  can  make 
itself  useful.  One  is  the  possible  establi.shment  of  co-oper- 
ative display  rooms  by  electrical  industries,  and  Mr.  Mat- 
thews cited  the  example  of  Columbus,  Ohio,  where  this  has 
been  done.  The  initiation,  which  was  carried  out  in  a  care- 
ful and  impressive  manner,  with  elaborate  accessories,  was 
followed  by  a  vaudeville  entertainment.  The  well-trained 
degree  team  was  made  up  as  follows:  Jupiter,  Mr.  George 
C.  Richards;  Neptune,  Mr.  W.  E.  Finley;  Pluto,  Mr.  L.  M. 
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Willey;  Vulcan,  Mr.  T.  C.  Hawkins;  Hercules,  Mr.  O.  L. 
Johnson;  Mars,  Mr.  J.  \V.  l-^oster;  Apollo,  Mr.  A.  E.  Lu- 
beck;  Avrenim,  Mr.  Charles  Dubsky;  Mercury,  Mr.  VV.  E. 
Bischoff ;  imps,  Messrs.  F.  L.  Lewis,  captain ;  Robert 
Hayes,  A.  R.  Johnson  and  J.  Donohue.  Mr.  Morgan  P. 
Ellis  was  stage  director. 


Electrical   Illumination  at  Springfield   (Mass.) 
Dedication 

.\t  tlie  dedication  last  week  of  the  new  group  of  munici- 
pal buildings  at  Springfield,  Mass..  a  brilliant  display  of 
outline  lighting  wa.s  a  prominent  feature.  Over  1400  25- 
watl  lamps  were  installed  temporarily  on  the  tower  and 
adjacent  buildings  of  the  group.  On  the  tower  twenty 
500-watt  lamps  were  also  used  to  mark  the  corners  and 
top  of  the  Campanile.  The  work  was  handled  by  the  M. 
W.  Roster  Electric  Company,  of  Boston,  Mass.,  energy 
being  supplied  for  the  display  by  the  United  Electric  Light 
Company  of  Springfield. 


Tendencies  of  Commission  Regulation 

Li  an  address  before  the  Los  Angeles  City  Club  in  which 
he  discussed  the  subject  of  regulation  Dr.  George  L.  Hoxie, 
New  York,  said  in  part : 

"The  commissions  were  organized  in  response  to  a  de- 
mand that  abuses  be  corrected.  The  abuses  were  intoler- 
able, and  they  have  been  corrected  to  a  very  large  degree. 
The  work  of  the  commissions  has  always  been  to  render 
justice  only  in  one  direction — that  is,  in  the  direction  of 
issuing  orders  to  the  corporations  which  they  did  not  par- 
ticularly welcome — reducing  the  rates,  orders  for  opera- 
tions and  so  forth,  all  in  the  direction  of  improving  the 
service  to  the  public  and  decreasing  its  cost. 

"It  may  be  readily  seen  that  every  such  order  issued 
brings  us  nearer  to  the  time  when  to  go  further  in  that 
direction,  instead  of  relieving  the  public  justly,  w-ill  put  a 
burden  on  the  corporation  unjustly.  Whether  that  time 
has  been  reached  or  not,  necessarily  it  will  be  reached 
eventually.  Then  the  question  is,  will  public  opinion  stand 
back  of  the  commissions  in  such  a  way  that  it  will  permit 
them  to  hold  the  scales  of  justice  evenly  between  cor- 
porations and  the  public?" 

In  a  letter  issued  by  E.  W.  Clark  &  Company,  of  Phila- 
delphia, it  is  said  that  state  commissions  are  usually  fair 
and  reasonable  and  do  not  impose  unnecessary  hardships 
on  the  companies.  It  calls  attention,  however,  to  the  fact 
that  very  few  of  the  commissioners  have  any  knowledge 
of  the  operation  and  management  of  public  utilities  at  the 
time  of  their  appointment.    The  letter  adds: 

"This,  however,  is  a  situation  with  which  the  utilities 
corporation  must  cope  until  such  time  as  there  shall  come 
to  the  commissioners,  through  long  service,  knowledge  of 
the  business  in  which  they  are  engaged.  And  during  the 
'period  of  learning"  the  training  the  commissioners  will  be 
getting  must  be,  in  a  large  measure,  at  the  expense  of  the 
utilities.  The  majority  of  commissioners  so  far  appointed 
have  represented  the  highest  type  of  citizen.ship  in  their 
respective  states.  These  commissioners  are  well  paid,  as 
far  as  salaries  are  concerned,  and  for  this  reason  there 
have  been  drafted  into  the  service  men  who  are  of  high 
personal  qualifications.  No  local  prejudices  are  permitted 
to  interfere  with  the  decisions  of  such  men.  and  there  is 
ven.-  little  possibility  of  such  tactics  as  are  sometimes  em- 
ployed by  councilmcn  and  other  city  officials  in  'holding  up' 
corporations  for  graft  for  the  'killing'  of  obnoxious  legis- 
lation. 

"While  the  commissions  have  been  in  operation  for  only 
a  few  years,  enough  has  been  gleaned  from  their  decisions 


to  warrant  the  assertion  that  they  will  eventually  work  <i 
to   the   benefit   of   both    the   corporations   and   the   publ: 
True,  there  have  been  some  radical  decisions  which  h;i 
not  met  favor  with  the  companies  affected,  but  there  h;i 
also  been  others  which  have  shown  a  tendency  on  the  pan 
of  the  connnissioners  to  deal   fairly  with  the  corporations   1 
and  to  consider  their  interests  in  just  as  important  a  light 
as  they  do  the  welfare  of  the  general  public.  | 

"It  is  to  the  interest  of  the  utility  corporations  and  the  j 
public  that  most  of  the  commissions  have  supervision  over 
the  issuance  of  new  securities.  To  the  scrupulous  operator 
this  provision  is  not  restrictive.  Securities  having  the  in- 
dorsement of  a  state  commission  are  naturally  much  easier 
to  sell  and  they  represent  an  added  protection  to  the 
investor." 


Report  of  Secretary  of  Commerce 

.Secretary  of  Commerce  Redfield  in  his  annual  report,  , 
made  public  on  Dec.  15,  outlines  his  ideas  in  regard  to  ' 
trust  legislation.     He  says  in  part: 

"That  there  are  immediate  and  well-known  conditions 
that  should  and  can  be  remedied  by  law  is  apparent.  Some 
of  these  remedies  are,  for  instance,  a  law  providing  that 
there  shall  be  a  presumption  that  all  restraints  of  trade  are  ' 
unreasonable  and  placing  the  burden  (jf  establishing  the 
reasonableness  of  such  restraint  upon  the  party  alleging 
it ;  legislation  looking  to  fundamental  charter  i)rovisions  for 
every  corporation  doing  interstate  business ;  that  stocks  and 
bonds  shall  not  be  issued  except  for  money  or  property  at 
its  true  money  value,  preventing  the  watering  of  stocks; 
that  corporations  shall  not  hold  stock  in  other  competing 
companies,  and  that  neither  a  person  nor  a  corporation  shall 
at  the  same  time  own  a  controlling  interest  in  two  or 
more  competing  corporations,  and  that  the  officers  of  cor- 
porations shall  not  be  affiliated  directly  or  indirectly  !■> 
holding  office  in  other  corporations. 

"Regardless  of  such  legislation,  however,  there  still  re- 
mains a  fundamental  economic  fact  to  be  determined,  to 
wit.  whether  the  trust  or  monopolistic  form  is  socially  and 
economically  efficient  in  production,  as  is  alleged,  and  upon 
the  solution  of  this  problem  must  depend  the  ultimate  atti- 
tude of  the  government  toward  combinations  and  consolida- 
tions in  business. 

"It  is  contended  by  some  that  with  the  increase  in  the 
size  of  industrial  enterprises  there  goes  a  reduction  in  the 
cost  of  extraction,  manufacture  and  distribution,  and  that 
such  reduction  in  cost  is  accompanied  by  lower  prices  to  the 
consumer  and  does  not  involve  a  reduction  in  wages  or  an 
impairment  of  the  conditions  of  labor. 

■'.According  to  this  view  there  is  a  point  beyond  which 
increase  in  size  does  not  result  in  increase  in  efficiency, 
hut  rather  in  loss  and  waste,  so  that  the  maximum  efficiency 
is  not  attained  by  large  combinations  but  by  concerns  of 
moderate  size. 

"It  is  important  that  we  should  know  the  truth  about  the 
fixing  of  retail  prices  and  as  to  whether  giving  the  privi- 
lege of  so  fixing  the  prices  to  a  manufacturer  tends  toward 
monopoly  or  does  not  so  tend.  Nations  abroad  are  said  to 
favor  by  law  that  which  we  forbid.  The  law  with  us  is 
for  the  time  established  by  the  decision  of  the  Supreme 
Court  that  the  fixing  of  retail  prices  on  the  part  of  manu- 
facturers is  unlawful.  If.  however,  new  legislation  should 
in  the  future  be  required,  it  is  important  that  the  truth  he 
known  lest  injustice  be  done  not  so  much  to  the  manu- 
facturer as  to  the  consumer. 

'"Some  men,  well  informed,  argue  that  the  fixing  of  re'ail 
prices  under  conditions  where  competition  in  manufacture 
exists  tends  to  promote  competition.  Others  say  that  the 
refusal  to  permit  the  fixing  of  retail  prices  tends  to  mon- 
opoly because,  in  the  cut-throat  competition  certain  to  fol- 
low, ohvionsly  the  stronger  competitor  will  survive  and  may 
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eventually  have  the  business  in  his  own  hands,  for  the  law 
forbids  the  making  of  agreements  to  maintain  prices,  and 
under  these  circumstances  the  weakest  must  go  to  the  wall. 

"An  investigation  of  trade  agreements  is  also  in  prog- 
ress, with  a  view  to  establishing  some  facts  as  to  what 
agreements,  if  any,  apparently  in  restraint  of  trade  are 
really  in  aid  of  competition  and  should  be  exempted  from 
the  operation  of  the  Sherman  act.  There  is  also  an  inves- 
tigation pending  with  reference  to  the  merits  and  demerits 
of  a  <rondition  which  prohibits  a  uniform  price  from  being 
fixed  by  manufacturers  and  jobbers,  binding  upon  retailers 
as  to  articles  of  their  manufacture." 

The  Secretary  asks  for  an  appropriation  of  $431,700  for 
an  inquiry  into  the  efficiency  of  large  corporations. 


Frund  and  ignores  the  moon  until  after  midnight  through- 
out the  year.  The  lighting  hours  after  midnight  are  the 
same  as  those  in  Table  No.  2.  This  schedule  entails  the 
use  of  lamps  for  about  3000  hours  per  year. 

All  of  the  tables  are  based  on  mean  local  time.  Where 
standard  time  is  used  and  it  varies  considerably  from  local 
sun  time  the  proper  deduction  or  addition  must  be  made. 
For  the  convenience  of  users,  hours  after  midnight  are  set 
down  in  the  tables  as  being  a  continuation  of  the  night  of 
the  date  indicated. 

As  above  noted,  a  copy  of  these  street-lighting  tables  may 
he  obtained  gratis  by  addressing  the  Electrical  World,  239 
West  Thirty-ninth  Street,  New  York  City,  and  specifying 
the  set  of  schedules  desired. 


Street-Lighting  Tables  for  1914 

To  insure  the  greatest  possible  accuracy,  the  Electrical 
World's  street-lighting  tables  for  1914  have  been  prepared 
as  three  separate  schedules  correct  respectively  for  the 
northern,  middle  and  southern  sections  of  the  United 
States.  This  year  (the  twenty-fifth  that  these  street- 
lighting  schedules  have  been  issued)  an  appropriate  set 
of  the  tables  will  be  distributed  gratis  to  every  central  sta- 
tion and  lighting  plant  in  this  country  and  Canada.  On 
request  the  schedules  will  also  be  sent  gratis  to  any  sub- 
scriber desiring  a  copy. 

The  departure  in  issuing  the  tables  for  1914  as  three  dif- 
ferent schedules  based  on  geographical  latitude  was  adopted 
to  attain  greater  accuracy  than  was  hitherto  possible  with 
a  single  set  of  tables.  As  a  result  the  figures  now  cover  the 
entire  area  of  the  United  States  and  southern  Canada  with 
a  ma.ximum  error  of  less  than  ten  minutes. 

The  northern  tables  are  correct  within  five  minutes  for 
the  States  of  Maine,  Vermont,  New  Hampshire,  Massachu- 
setts. Rhode  Island,  Connecticut,  New  York,  Michigan, 
Wisconsin,  Minnesota,  the  Dakotas,  Montana,  Wyoming, 
Idaho,  Oregon  and  Washington,  and  for  southern  Canada. 

The  middle  schedules  (which  are  virtually  a  continua- 
tion of  the  tables  of  former  years  based  on  the  latitude  of 
Philadelphia)  apply  with  an  error  of  less  than  ten  minutes 
to  all  the  North  and  Middle  United  States  lying  north  of 
the  southern  boundaries  of  Virginia,  Kentucky,  Missouri, 
Kansas,  Colorado,  Utah  and  Nevada,  including  the  entire 
area  of  the  States  mentioned  as  well  as  all  of  California 
north  of  Monterey.  The  southern  schedules  apply  to  the 
States  of  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Tennessee,  Mississippi,  Louisiana,  Arkansas, 
Oklahoma,  Texas,  New  Mexico,  Arizona  and  that  section 
of  California  south  of  Monterey. 

As  in  previous  years,  the  schedules  give  the  times  for 
lighting  and  extinguishing  lamps  on  the  "all-night  system," 
the  "Philadelphia  moonlight  system"  and  the  "Frund 
system." 

The  data  in  Table  No.  i  have  been  compiled  in  such  a 
manner  that  by  following  this  schedule  the  lamps  are  lighted 
one-half  hour  after  sunset  and  are  extinguished  one  hour 
before  sunrise,  giving  a  yearly  operation  of  about  3830 
hours.  An  "all-night"  lighting  schedule,  giving  a  yearly 
total  of  about  4000  hours,  could  be  obtained  by  lighting 
fifteen  minutes  earlier  and  extinguishing  fifteen  minutes 
later  than  shown  in  this  table. 

In  the  so-called  "Philadelphia  moonlight  schedule" 
(Table  No.  2),  beginning  the  fourth  night  after  new  moon, 
advantage  is  taken  of  the  moonlight,  and  on  nights  when 
the  moon  is  full  or  nearly  so  the  lamps  are  not  lighted. 
,0n  other  moonlight  nights  the  lamps  are  extinguished  one 
ihour  after  moonrise  and  lighted  one  hour  before  moonset 
iWith  this  schedule  the  lamps  are  in  operation  about  200c 
hours  per  year. 
•    Table   3    is   calculated    according   to   the   system    of   Mr. 


Consolidation  of  Doherty   Holding  Companies 

Plans  have  been  perfected  whereby  three  of  the  Henry 
L.  Doherty  &  Company  holding  companies  will  be  consoli- 
dated. The  Cities  Service  Company  will  acquire  the  prop- 
erties and  assets  of  the  Utilities  Improvement  Company 
and  the  Consolidated  Cities  Light,  Power  &  Traction  Com- 
pany. The  transaction  will  be  carried  out  through  an  ex- 
change of  stock.  Utilities  Improvement  Company  pre- 
ferred stock  will  be  exchanged  share  for  share  for  Cities 
Service  Company  preferred  stock.  For  each  two  shares 
of  Utilities  Improvement  Company  conunon  stock  one  share 
of  Cities  Service  Company  common  will  be  given.  For 
each  two  shares  of  Consolidated  Cities  company  common 
stock  one  share  of  Cities  Service  Company  common  will 
be  given.  The  5  per  cent  bonds  of  the  Consolidated  Cities 
company  will  remain  outstanding.  With  these  changes  the 
Cities  Service  Company  will  have  outstanding  $27,368,426 
preferred  stock  and  $15,718,380  conmion.  It  will  have  about 
seventy  operating  companies  serving  a  total  population  of 
about  2,000.000  and  with  gross  revenues  of  over 
$17,000,000. 

In  his  letter  to  stockholders  of  the  companies  Mr.  Henry 
L.  Doherty,  the  president,  says  in  part: 

"This  decision  was  reached  after  careful  study  and  much 
discussion,  especially  with  our  English  associates,  and  it  is 
the  judgment  of  your  directors  that  the  consummation  of 
this  arrangement,  whereby  the  assets  of  the  three  com- 
panies are  combined  in  one  organization,  will  advance  the 
interests  of  all  stockholders  of  the  three  companies. 

"The  above  action  has  put  the  Cities  Service  Company 
in  a  position  to  provide  for  the  future  requirements  of  its 
financing  on  a  broad  and  sound  basis.  Arrangements  to 
this  end  have  been  made  with  European  bankers.  A  Lon- 
don oflice  will  be  opened  and  several  London  directors  will 
be  admitted  to  the  board. 

"The  Cities  Service  Company  thus  becomes  one  of  the 
largest  American  public  utility  holding  companies.  The 
net  earnings  from  operation  of  its  subsidiary  jiroperties  for 
the  past  year  were  more  than  two  and  five-eighths  times 
the  total  interest  charges  on  underlying  bonds  and  other 
indebtedness. 

"The  larger  volume  of  its  assets  will  give  it  a  stronger 
recognition  than  it  has  heretofore  had.  Its  factor  of  safety, 
because  of  the  diversified  location  of  its  properties  in 
widely  separated  localities  throughout  the  United  States 
and  Canada,  the  broader  market  for  its  securities  because 
of  the  very  much  larger  number  of  stockholders  and  con- 
sequent wider  distribution  of  its  securities,  the  grcatlv 
enlarged  equity  and  earning  power  behind  its  fixed  obliga- 
tion.s — all  of  these  tend  to  establish  for  the  company  an 
improved  financial  position. 

"Beginning  from  Oct.  I,  1910,  dividends  of  the  Cities 
Service  Company  have  been  continuous,  the  first  being  a 
quarterly  dividend  paid  Jan.  i,  191 1,  i^  per  cent  on  the 
preferred   stock  and   three-quarters  of   i    per  cent  on  the 
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common  stock.  Since  Jan.  1,  1911,  its  dividends  have  been 
paid  monthly,  on  the  lirst  of  each  month,  one-half  of  1 
per  cent  monthly  on  the  preferred  stock,  and  on  tlie  com- 
mon stock  in  191 1  at  the  rate  of  3  per  cent  per  annum, 
in  1912  at  the  rate  of  4  per  cent  per  annum,  and  in  1913 
at  the  rate  of  5  per  cent  per  annum.  Beginning  with  the 
January  dividend  of  1914  (payable  Feb.  1),  the  dividend 
rale  on  the  common  stock  will  be  6  per  cent  per  annum. 

"The  properties  which  the  Cities  Service  Company  will 
now  control  and  operate  are  in  prime  operating  condition, 
large  amounts  having  been  expended  on  them  this  year  for 
extensions,  improvements  and  betterments,  in  addition  to  all 
other  necessary  expenditures  for  maintenance  or  upkeep, 
thereby  providing  for  the  increasing  demand  for  service 
in  the  communities  supplied.  This  consolidation  will  en- 
able the  company  to  effect  many  important  economies  in 
operation  and  is  made  on  such  a  basis  tliat  there  will  not 
be  a  reduction  from  the  present  rate  of  earnings  on  the  pre- 
ferred and  common  stocks  of  the  Cities  Service  Company. 
I'hesc  earnings  for  the  year  ended  Oct.  31,  1913,  were  more 
than  twice  the  preferred  dividend  requirements,  and  were 
sufficient,  after  paying  6  per  cent  preferred  dividends,  to 
siiow  more  than  10  per  cent  earned  on  the  average  amount 
of  common  stock  outstanding  for  the  year. 

"It  is  estimated  that  net  earnings  for  1914  will,  after 
payment  of  interest  on  the  company's  7  per  cent  notes  and 
dividends  on  its  preferred  stock,  be  equivalent  to  fuIiy  14 
per  cent  on  the  total  amount  of  common  stock  now  to  be- 
come outstanding.  Your  officers  are  enabled  to  make  this 
prediction  because  of  their  confidence  that  the  reports  and 
estimates  furnished  by  the  various  operating  managers  and 
engineers  and  tabulated  and  verified  by  our  auditors  are 
conservative  and  reasonable." 


National  Civic  Federation  Utility  Bill 

The  public  utility  commission  bill,  drafted  by  the  depart- 
irient  on  regulation  of  interstate  and  municipal  utilities  of 
the  National  Civic  Federation  and  submitted  at  the  annual 
meeting  in  New  York  on  Dec.  11,  was  not  adopted.  The 
thanks  of  the  federation  were  given  to  the  department 
which  considered  the  matter  and  the  bill  was  then  referred 
to  the  executive  council  with  power  to  act. 

At  the  session  on  Dec.  12  Mr.  John  Hays  Hammond  made 
an  address  on  the  Sherman  law.  He  favors  maintaining 
the  basic  principle  of  the  Sherman  law — at  least  until  a 
new,  substantive  law  shall  be  enacted  to  protect  the  inter- 
ests of  the  public  against  possible  aggression  on  the  part 
of  trusts.  lie  does  not  believe  there  is  any  need  of  a  new- 
law  to  supersede  the  Sherman  act,  but,  while  this  act  may 
be  regarded  as  the  keystone  of  the  law  governing  itiodern 
industrial  development,  it  does  need  further  definition  and 
amplification  by  supplemental  legislation.  Further  defini- 
tion is  required  because  of  existing  uncertainty  as  to  the 
legality  of  corporate  procedure;  amplification  is  necessary 
to  prevent  objectionable  practices  which  may  not  be  in- 
hibited by  the  present  law — but  more  particularly  for  the 
purpose  of  increasing  -the  elasticity  of  the  law  to  permit 
corporate  practices  when  of  undoubted  value  to  industry 
and  yet  not  detrimental  to  the  general  public. 

Mr.  Hammond  also  favors  a  federal  incorporation  act. 
The  regulation  of  corporations  involves  problems  so  com- 
prehensive and  complicated  that  he  believes  the  adminis- 
tration of  the  laws  governing  their  conduct  should  be  left 
to  an  interstate  industrial  commission.  This  commission 
should  consist  chiefly  of  business  men,  with  whom  should 
be  associated  experts  on  economic  subjects  and  lawyers 
who  have  had  extensive  corporation  practice.  The  dignity 
of  this  commission  should  be  on  a  parity  with  that  of  the 
Supreme  Court  of  the  United  States — in  which  case  it 
would  appeal  to  the  ambition  of  men  of  the  highest  ability 
who  have  the  requisite  qualifications. 


With  the  Sherman  law  amended  and  yet  left  flexible 
enough  to  admit  of  the  application  of  the  light  of  reason  in 
decisions  of  the  conmiission,  Mr.  Hammond  believes  there 
would  be  an  instrument  which  would  meet  all  the  require- 
ments of  the  present  industrial  development. 


Milwaukee  Merchants'  Co-operative  Christmas 
Festoons 

Wide-awake  and  enterprising  merclianls  in  the  outlying 
districts  of  Milwaukee  do  not  intend  to  sit  idly  by  and 
allow  all  of  the  profitable  Christmas  trade  to  be  drawn  to 
the  brighter  down-town  districts.  To  make  their  own 
streets  attractive  they  have  gone  in  together,  each  con- 
tributing as  his  means  will  permit,  and  have  suspended  in- 
candescent-lamp festoons  on  the  trolley  span  wires  of  the 
Milwaukee  Electric  Railway  &  Light  Company.  Energy 
for  the  lamps  is  taken  from  the  direct-current  feeders  on 
the  poles. 

The  construction  has  been  made  as  inexpensive  as  pos- 
sible.    By  clamping  an  iron  upright  to  the  top  of  the  poles. 
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an  iron  wire,  about  No.  9  in  size,  is  supported  well  above 
the  trolley  wires.  The  lamps,  wired  in  multiple  series,  art 
strung  along  this  support  and  curve  downward  at  the  ends 
near  the  poles  to  form  an  arch.  In  the  Third  Street  dis- 
trict arches  are  placed  across  the  street  at  each  pair  ot 
trolley  poles. 


Effect  of  Utah  Power  &  Light  Decision 

I  he  decision  of  the  United  States  Circuit  Court  of  .\p- 
peals  in  the  Utah  Power  &  Light  Company  case  was  men- 
tioned in  a  previous  issue  of  the  Electrical  World. 

The  decision  holds  that  the  act  of  May  14,  1896.  empow- 
ering the  Secretary  of  the  Interior  to  permit,  under  genera;' 
regulations  to  be  fixed  by  him,  the  use  of,  or  rights-of- 
way  upon,  the  public  lands  and  national  forest  reservations 
for  the  purpose  of  generating,  manufacturing  and  distribut- 
ing electric  energy. repeals  the  act  of  July  26,  1866,  in  sf 
far  as  it  related  to  the  subject  of  generating  and  distribut- 
ing electric  power  and  that  the  company  must  acquire  it' 
rights-of-way  in  accordance  with  the  provisions  of  th< 
later  act. 

The  court  denies  the  company's  contention  that  it  was 
protected  in  its  tenure  because  that  tenure  was  authorizec 
by  the  laws  of  the  State  of  Utah,  exercising  sovereigt 
and  exclusive  jurisdiction  with  respect  thereto.  The  court 
says : 

"The  proposition  that  absolute  and  perpetual  rights  if 
the  public  lands  mav  be  acquired  for  private  gain  by  mer< 
appropriation,   without   purchase  or  compensation,   and  in 
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the  exercise  of  a  state  sovereignty  which  transcends  the 
constitutional  power  of  the  Congress,  is  a  somewhat  start- 
Ung  one.  The  constitution  of  the  United  States  provides 
that  Congress 'shall  have  power  to  dispose  of  and  make 
all  needful  rules  and  regulations  respecting  the  territory 
or  the  property  belonging  to  the  United  States.'  This  is 
the  supreme  law  of  the  land  and  embodies  an  express  grant 
of  power  to  the  national  government." 

The  court  holds  further  that  in  the  express  stipulation 
of  the  act  enabling  the  people  of  Utah  to  form  a  constitu- 
tion and  state  government  they  disclaimed  all  title  to  the 
unappropriated  public  lands  within  the  boundaries  of  the 
State,  and  until  the  title  to  these  lands  has  been  disposed 
of  by  the  United  States  it  shall  remain  subject  to  the  dis- 
position of  the  federal  government.  This  provision  was 
later  incorporated  in  the  constitution  of  Utah,  thereby  be- 
coming a  part  of  the  law  of  the  State,  and  it  secured  to 
the  United  States  full  control  of  the  public  lands  within 
the  limits  of  the  State.  On  this  point  the  court  says: 
"The  exercise  by  Congress  of  a  power  which  is  granted 
in  express  terms  must  supersede  all  legislation  over  the 
same  subject  by  the  states." 

The  decision  reverses  the  decree  of  the  lower  court  and 
remands  the  case  for  further  proceedings.  The  result  of 
this  would  be  the  filing  of  an  answer  by  the  Utah  Power  & 
Light  Company,  the  retrial  of  the  case  in  the  United  States 
District  Court  and  an  appeal  by  the  company  through  the 
United  States  Circuit  Court  of  Appeals  to  the  United  States 
Supreme  Court.  However,  a  stipulation  might  be  entered 
into  for  a  hearing  of  the  case  on  the  present  record  in  the 
United  States  Supreme  Court.  Just  which  course  will  be 
pursued  has  not  yet  been  determined.  It  is,  however,  the 
intention  of  the  company  to  have  the  case  heard  by  the 
United  States  Supreme  Court  by  one  of  these  methods. 


Mr.  Vail  on  Government  Ownership 

A  decline  in  .\merican  Telephone  &  Telegraph  Company 
Stock,  following  the  reports  from  Washington  about  gov- 
ernment ownership  of  telegraph  and  telephone  lines,  led 
Mr.  Theodore  N.  Vail,  president  of  the  company,  to  issue 
a  statement  in  connection  with  the  announcement  of  a 
declaration  of  the  regular  quarterly  dividend  of  2  per  cent. 
Mr.  Vail  said  on  Dec.  16: 

"If  it  were  not  for  this  feeling  of  uncertainty  on  the  part 
of  a  number  of  our  stockholders  I  should  not  be  at  all  con- 
cerned over  the  discussion  of  the  possibility  of  government 
ownership  of  telephone  lines.  If  the  government  takes  over 
the  telephone  property  there  will  have  to  be  an  appraise- 
ment, and  any  appraisement  that  can  be  made  which  will 
be  upheld  by  the  courts  will  give  our  property  a  greater 
value  than  that  at  which  we  carry  it  on  our  books. 

"I  am  no  more  afraid  of  government  competition,  obvi- 
ously, than  I   am  of  government  ownership." 

Mr.  Vail  commented  as  follows  on  the  plan  suggested  by 
Congressman  Lewis  for  purchase  of  the  telephone  lines  and 
their  use  for  telegraph  purposes:  "If  they  are  able  to  use 
the  telephone  wires  to  take  care  of  the  telegraph  business, 
they  will  be  able  to  do  something  that  we  have  not  been 
able  to  do." 

The  annual  report  of  Postmaster-General  Burleson,  sug- 
igesting  government  ownership  of  telegraph  and  telephone 
lines,  was  submitted  to  Congress  on  Dec.  17.  It  said  in 
part: 

"A  study  of  the  constitutional  purposes  of  the  postal 
pstablishment  leads  to  the  conviction  that  the  Post  Office 
Pepartment  should  have  control  over  all  means  of  communi- 
pation  of  intelligence.  The  first  telegraph  line  in  this  coun- 
ty was  maintained  and  operated  as  a  part  of  the  postal 
fervice,  and  it  is  to  be  regretted  that  Congress  saw  fit  to 
:elinquish  this  facility  to  private  enterprise.  The  monopo- 
jistic  nature  of  the  telegraph  business  makes  it  of  vital  im- 


portance to  the  people  that  it  be  conducted  by  unselfish  in- 
terests, and  this  can  be  accomplished  only  through  govern- 
ment ownership. 

"Every  argument  in  favor  of  the  government  ownership 
of  telegraph  lines  may  be  advanced  with  equal  logic  and 
force  in  favor  of  the  government  ownership  of  telephone 
lines. 

"Since  June  last  the  department  has  been  conducting  an 
investigation  to  determine  the  desirability  and  practicability 
of  extending  the  government  ownership  and  control  of 
means  of  comnumication,  with  a  view  to  the  acquisition  by 
the  government  of  the  telegraph  and  telephone  facilities,  to 
be  operated  as  an  adjunct  to  the  postal  service.  The  Post- 
master-General is  now  engaged  in  reviewing  the  data  col- 
lected, and  later,  if  desired,  will  submit  same  to  the 
appropriate  committees  of  Congress  for  their  considera- 
tion." 


New  York  Meeting  of  Electric  Vehicle  Association 

At  the  meeting  of  the  Electric  Vehicle  Association  held 
in  New  York  Dec.  16  abstracts  were  read  of  the  papers 
delivered  before  the  recent  convention  at  Chicago.  These 
papers  were  abstracted  briefly  in  the  .\ov.  i  and  Nov.  8 
issues  of  the  Electrical  World. 

The  president's  address  was  first  reviewed  by  Mr.  Harvey 
Robinson  in  the  absence  of  its  author,  former  President 
Arthur  Williams.  This  was  followed  by  an  abstract  of  a 
paper  entitled  "Electrical  \'ehicle  Salesmanship,"  by  Messrs. 
George  H.  Kelly  and  E.  J.  Bartlett,  which  was  read  by  Mr. 
William  P.  Kennedy.  At  its  conclusion  Chairman  F.  W. 
Smith  remarked  that  the  intention  of  the  association  is  to 
follow  out  a  number  of  the  suggestions  made  therein,  add- 
ing that  a  committee  has  been  formed,  with  Mr.  W.  H. 
Blood,  Jr.,  as  chairman,  to  promote  better  co-operation  be- 
tween manufacturers  and  central  stations. 

Mr.  H.  F.  Thompson  called  attention  to  a  statement  made 
in  the  paper  on  vehicle  salesmanship  that  1400  central  sta- 
tions had  been  solicited  by  tlic  Baker  Motor  \'ehicle  Com 
pany  for  information  regarding  a  plan  of  co-operation  and 
that  only  twenty  replies  had  been  received.  He  declared 
this  to  indicate  that  the  electrical  industry  as  a  whole  is 
not  interested  in  the  electric  vehicle.  Mr.  F.  N.  Carle  sug- 
gested that  an  analysis  be  made  of  conditions  in  a  number 
of  cities  in  different  sections  of  the  country.  In  approach- 
ing a  prospective  user  of  electric  vehicles  care  should  be 
taken  to  give  him  statistics  of  a  locality  similar  to  his  own. 

Mr.  D.  F.  Tobias,  of  the  United  Electric  Light  &  Power 
Company,  New  York,  recited  how  his  company  is  endeav- 
oring to  co-operate  with  manufacturers  and  garage  owners. 
At  present,  he  stated,  there  is  a  lack  of  proper  garage  facili- 
ties in  New  York  City,  and  he  added  that  more  vehicles 
could  be  sold  if  the  garages  were  better  fitted  for  electric- 
vehicle  service.  The  electric  company  has  opened  part  of 
its  147th  Street  garage  to  the  public.  New  garages  are  be- 
ing built  and  the  company  is  exerting  itself  to  the  utmost 
to  increase  the  accommodations  throughout  that  part  of  the 
city  in  which  it  gives  service.  Mr.  C.  L.  Littlefield,  of  the 
New  York  Edison  Company,  also  told  of  the  activity  of  his 
company  in  promoting  co-operation. 

Mr.  Day  Baker  outlined  briefly  the  reports  of  the  local 
sections  given  at  the  Chicago  convention.  Mr.  Bruce  Ford 
commented  on  the  paper  entitled  "Recent  Developments  in 
Lead  Batteries"  delivered  by  himself  at  the  convention. 
Mr.  F.  N.  Carle  then  read  abstracts  of  his  own  paper,  "The 
Merchant,  the  Central  Station  and  the  Electric  Truck,"  and 
a  paper  by  Mr.  E.  L.  Callahan  on  "Co-operation  of  Manu- 
facturers and  Central  Stations."  Mr.  E.  W.  Curtis  fol- 
lowed with  a  few  words  on  Dr.  E.  E.  Pratt's  address  before 
the  convention.  Mr.  D.  I".  Tobias  closed  with  an  abstract 
of  a  paper  prepared  jointly  by  himself  and  Mr.  C.  A.  Duerr 
on  "The  Electric  Vehicle  in  Department-Store  Service." 
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The  Dielectric  Strength  of  Thin  Insulating  Materials 

At  the  28yth  nifoting  of  the  American  Institute  of  lilec- 
t-rical  luigineers,  held  at  New  Yori<.  IJec.  12,  Mr.  !•".  M. 
Farmer,  of  the-  I'.lcctrical  Testing  Laboratories,  New  York 
City,  presented  a  paper  on  "The  Dielectric  Strength  of 
i'liin  Insulating  Materials,"  reporting  the  results  of  tests 
made  to  determine  the  effect  of  electrode  area  on  the  appar- 
ent dielectric  strengths  shown  by  various  insulations  in  the 
form  of  thin  sheets. 

Using  two  similar  Hal,  circular  electrodes  ranging  from 
0.0156  in.  to  6  in.,  10  in.  and  15  in.  in  diameter,  placed 
directly  opposite  each  other,  tests  were  made  (i)  o"  insu- 
lating cloth  and  thin-sheet  hard  rubber  in  air;  (2)  on  insu- 
lating cloth  in  air  and  in  transformer  oil;  (3)  on  trans- 
former oil  with  various  .spacings,  and  (4)  on  air  with 
various  spacings.  These  experiments  showed  conclusively 
that  the  apparent  dielectric  strength  of  insulating  materials 
in  the  form  of  thin  sheets  is  materially  higher  with  small 
electrodes  than  with  disks  of  large  diameter.  Although  the 
amount  of  variation  differs  widely  with  different  materials 
the  general  rule  thus  discovered  is  believed  to  apply  to  all 
dielectrics,  whether  gaseous,  liquid  or  solid.  Curves  were 
presented  showing  the  numerical  data  obtained  for  the  con- 
ditions of  the  experiments.  With  ordinary  sheet  insulat- 
ing materials  .such  as  paper  and  cloth,  variations  of  50  per 
cent  were  found  between  the  values  obtained  using  the 
0.0156-in.  electrodes  and  those  8  in.  or  10  in.  in  diameter. 
With  oil,  under  the  same  conditions,  the  variation  was  even 
1000  per  cent.  While,  in  accordance  with  the  general 
opinion,  it  is  true  that  with  very  sharp  needle  points  failure 
will  occur  at  a  relatively  low  voltage,  the  results  of  the 
tests  show  that  if  the  size  of  the  electrodes  be  increased 
to  any  appreciable  area,  the  corresponding  puncture  value 
is  much  higher  than  with  large  electrodes. 

In  conclusion,  Mr.  Farmer  recommended  the  formulation 
■of  standard  specifications  for  testing  insulating  materials, 
•especially  when  in  the  form  of  thin  sheets. 
Discussion 

Among  those  called  on  by  President  C.  O.  Mailloux  dur- 
ing the  discussion  were  Messrs.  F.  W.  Peek,  Jr.,  Schenec- 
tady, N.  Y. ;  C.  E.  Skinner,  Pittsburgh,  Pa. ;  H.  W.  Fisher, 
Pittsburgh,  Pa. ;  M.  E.  Tressler,  Pittsfield,  Mass. ;  Dr.  E.  B. 
Rosa,  Washington,  D.  C. ;  Clayton  H.  Sharp,  New  York; 
John  B.  Taylor,  Schenectady,  N.  Y. ;  A.  E.  Kennelly,  Bos- 
ton, Mass. ;  D.  B.  Rushmore,  Schenectady,  N.  Y. ;  H.  M. 
Hobart,  Schenectady,  N.  Y. ;  W.  I.  Middleton,  Cambridge, 
Mass.,  and  C.  F.  Scott,  New  Haven,  Conn. 

Mr.  Peek  said  that  with  films  of  oil  o.ooi  in.  thick  it  has 
been  possible  to  obtain  spacings  at  the  rate  of  1,000,000 
volts  per  cm.  While  with  air  loss  does  not  begin  to  take 
place  until  after  break-down  has  occurred,  losses  in  the 
case  of  solid  insulation  start  as  soon  as  the  voltage  is 
applied,  heating  and  weakening  the  insulation  and  finally 
causing  it  to  rupture.  Mr.  Peek  recommended  that  a  stand- 
ard size  and  shape  of  electrode  for  testing  be  specified. 

Mr.  Skinner,  before  presenting  his  own  discussion,  read 
brief  communications  from  Messrs.  Phillips,  Thomas  and 
R.  P.  Jackson.  Mr.  Thomas  pointed  out  the  possibility  of 
errors  due  to  distortion  caused  by  electrostatic  capacity  in 
the  test  equipment.  As  such  distortion  and  regulation  will 
■differ  for  each  area  and  thickness  tested,  misleading  results 
are  apt  to  be  obtained  unless  these  effects  are  eliminated. 
Mr.  Jackson  observed  that  thin  air  pockets  between  the 
electrodes  and  the  insulating  material  might  become  sources 
of  corona,  causing  heating,  unless  the  insulating  material 
and  electrodes  were  perfect  plane  surfaces  held  in  contact 
hy  sufficient  pressure. 

Mr.  Skinner  recounted  some  early  experiences  in  insu- 
lation testing,  emphasizing  the  increasing  importance  of 
the  subject  of  insulation.  He  admitted  that  the  instan- 
taneous-test value  may  be  of  little  use  in  design  work. 

Mr    Fisher  described  an  apparatus  for  te.sting  varnished 


cloth,     lie  also  described  the  method  of  averaging  the  re- 
sults of  forty  tests  carried  out  in  five  groups. 

Mr.  Tressler  confirmed  Mr.  Farmer's  results  in  gener.il. 
by  experiments  of  his  own,  although  he  said  be  had  lud 
obtained  such  large  variations  in  dielectric  strength  with  f 
electrodes  of  different  diameters.  Mr.  Tressler  recom- 
mended the  use  of  one-hour  tests  where  possible,  the  one- 
minute  puncture  voltage  being  used  to  indicate  the  starting 
voltage  for  the  one-hour  test.  For  solid  insulations  he 
recommended  employing  flat  disk  electrodes  19  cm  in  diam- 
eter, with  square  edges  and  insulated  on  the  sides  to  pre- 
vent corona  and  arcing.  For  liquid  insulations,  he  proposed  I 
using  flat  disk  electrodes  25  mm  in  <liametcr. 

Dr.  Rosa  commented  on  the  effect  of  heating  and  the 
expenditure  of  energy  losses  in  affecting  the  apparent 
dielectric  strength  of  the  insulating  material. 

Mr.  Taylor  recommended  using  direct-current  for  mak- 
ing voltage  tests,  in  this  manner  eliminating  the  heating 
factor. 

Dr.  Kennelly  said  that  the  problem  is  often  one  of  three 
dielectrics  in  series — the  insulating  material  itself  and  the 
two  thin  strata  of  air  held  between  the  dielectric  proper 
and  the  electrode  plates.     Tests  using  large  electrode  areas 
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DIAMETER  OF  ELECTRODES-INCHES 

EFFECT     OF     ELECTRODE      AREA     OX      DIELECTRIC     STRENGTH      OF 
VARNISHED    CAMHRIC     WHEN     TESTED     IN     AIR 

will  be  expensive  and  tedious,  and  the  speaker  therefore 
recommended  standardizing  tests  employing  small  elec- 
trodes and  little  samples. 

Mr.  Hobart  commented  on  the  need  of  establishing  a 
relation  between  the  aging  of  insulating  material  and  the 
temperature  to  which  it  is  subjected.  With  progress  in 
electrical  design,  he  said,  it  will  be  important  to  know 
how  far  builders  may  go  with  conservatism  in  the  direction 
of  higher  temperature. 

Mr.  Middleton  confirmed  some  of  Mr.  Farmer's  results 
with  figures  obtained  from  his  own  earlier  tests,  and  dis- 
cussed the  effect  of  corona  in  causing  breakdown. 

Mr.  Scott  spoke  of  the  complexity  of  the  phenomena 
often  observed  in  insulating  materials,  emphasizing  the 
need  of  correlating  these  data  under  general  scientific  laws. 
Insulation,  he  pointed  out.  still  remains  the  single  in- 
definite factor  in  the  design  and  operation  of  electrical 
machinery,  transmission  lines  and  other  electrical  appa- 
ratus. 

.\t  the  close  of  the  discussion  a  smoker  was  held  in  the 
Institute  rooms,  where  refreshments  were  served  and  social 
intercourse  was  enjoyed. 
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Developing  the  Latent  Electrical  Market 


The  co-operative  movement  and  what  it  means  to 
the  manufacturer,  central  station,  jobber  and  electrical 
contractor — Opinions  of  the  leading  men  in  the  industry 


THE  history  of  commercial  development  offers  noth- 
ing comparable  to  the  almost  magical  growth  of  the 
electrical  industry.  In  ten  years  the  cost  of  con- 
struction and  equipment  has  leaped  from  $500,000,000  to 
about  $2,000,000,000  and  the  output  of  electrical  energy 
has  increased  tenfold.  Financiers  have  estimated  that  in 
order  to  meet  pressing  demands  the  industry  will  require 
new^  capital  at  the  rate  of  $400,000,000  a  year  for  the  next 
five  years.  What  the  output  of  electrical  energy  will  be 
at  the  end  of  that  time  or  what  the  diversity  of  its  use 
will  be  no  one  can  approximate. 

In  spite  of  this  predicted  marvelous  growth,  there  is  a 
well-grounded  impression  that  out  of  the  total  number  of 
buildings  in  the  United  States  only  a  small  percentage  are 
wired  for  electricity.  Thus  the  possibilities  for  new  busi- 
ness are  very  great,  and  when  intensive  cultivation  of  ex- 
isting services  is  taken  into  consideration  the  outlook  is 
exceedingly  bright.  Certainly  the  bankers  have  implicit 
faith  in  the  stability  of  electrical  investments  and  in  the 
great  future  of  the  electrical  industry,  otherwise  the  money 
which  is  poured  into  electrical  enterprises  by  the  hundred 
millions  would  be  diverted  to  some  other  fields. 

On  the  assumption  that  only  a  small  fraction  of  the 
possible  electrical  business  of  the  country  has  been  ob- 
tained, and  as  a  means  for  the  correlation  and  acceler- 
ation of  all  forces  now  working  for  electrical  progress, 
the  Society  for  Electrical  Development  was  organized. 
Its  primary  object  is  the  expansion  of  the  electrical  busi- 
ness. The  movement,  while  it  is  one  of  the  most  encour- 
aging that  have  taken  place  in  the  electrical  industry  for 
some  time,  is  by  no  means  unique.  An  organization  similar 
to  the  Society  for  Electrical  Development  has  been  in  ex- 
istence in  Germany  since  1911,  and  the  movement  has  met 
with  greater  success  there  than  was  anticipated.  The 
Electric  Vehicle  Association  of  America  last  year  raised 
$42,000  for  general  advertising  purposes  and  this  year 
$34,000.  A  fund  of  $300,000  is  being  raised  by  the  National 
Commercial  Gas  Association  to  be  devoted  to  a  widespread 
campaign  of  publicity  in  the  United  States  and  Canada. 
Approximately  $150,000  has  already  been  raised  for  that 
fund.  Outside  of  the  utility  field,  the  Gum  Lumber  Manu- 
facturers' Association  plans  to  continue  work  which  has 
been  done  for  several  years  by  a  number  of  individual 
manufacturers  to  further  the  interest  of  the  gum  lumber 
trade.  It  expects  to  spend  $45,000  a  year,  the  greater  part 
of  which  will  be  devoted  to  advertising.  Numerous  other 
co-operative  movements  are  working  throughout  the  coun- 
try to  enlighten  the  public  on  the  merits  and  uses  of  cer- 
tain products. 

The  minimum  sum  which  the  Society  for  Electrical 
Development  has  set  out  to  obtain  before  commencing  its 
work  is  $200,000,  and  of  this  approximately  $170,000  has 
now  been  subscribed.  While  the  membership  is  growing 
Ithe  subscriptions  based  on  that  membership  are  not  increas- 
ing in  the  same  ratio.  The  central-station  industry  par- 
ticularly is  not  responding  to  the  movement  as  liberally 
as  was  anticipated,  otherwise  the  society  would  now  be 
n  full  swing.  By  concentrated  work  on  that  branch  of 
:he  industry  the  society  hopes  to  complete  the  necessary 
'fund  shortly.  What  the  society  proposes  to  do  with  that 
fund  is  best  set  forth  by  its  general  manager,  Mr.  J.  M. 


Wakeman.      When    interviewed   this   week,   Mr.   Wakenian 
said : 

Aims  of  the  Society 

"According  to  statistics,  only  20  per  cent  of  the  houses 
in  the  United  States  within  serviceable  reach  of  the  cen- 
tral stations  are  wired  for  electric  lighting,  and  not  i  per 
cent  are  wired  for  full  electric  service.  Less  than  20  per 
cent  of  the  energy  used  m  factories,  foundries,  shops,  mills, 
etc.,  is  electrical.  This  means  that  80  per  cent  of  the 
houses  situated  within  serviceable  distance  of  central  sta- 
tions constitute  an  enormous  latent  market,  and  that  the 
factories,  foundries,  mills  and  shops  using  belt-driven 
machinery  constitute  another  enormous  latent  market,  and 
even  the  houses  which  are  wired  for  electric  lighting  are 
only  consuming  a  part  of  the  energy  which  they  could 
and  would  consume  if  they  were  wired  for  full  electric 
service. 

"The  Society  for  Electrical  Development  plans  to  dem- 
onstrate to  the  owners  of  houses  not  already  wired  the 
advisability  and  practicability  of  adopting  electric  service 
and  educating  the  people  who  are  already  using  electric 
lighting  to  the  advantages  of  the  various  electrical  devices 
which  can  be  introduced  into  the  household  as  labor- 
saving  devices,  or  to  add  to  the  comfort  or  convenience 
of  the  home.  This  will  develop  the  latent  market,  as  will 
also  the  campaign  which  we  purpose  to  carry  on  in  the 
trade  papers  of  the  country,  advocating  the  use  of  electric 
motors  in  industrial  plants  and  pointing  out  the  many  pos- 
sible applications  and  advantages  of  electricity. 

"All  this  additional  business  means  to  the  manufac- 
turer of  motors  and  other  devices  larger  opportunities  for 
business,  which  means  more  trade  for  the  supply  jobber 
and  dealer.  It  means  more  work  for  the  contractor,  and  it 
means  more  revenue  for  the  central  station. 

"The  central  station  is  in  a  position  to  benefit  by  every 
sale  made  by  the  work  of  this  society.  Every  time  the 
society  succeeds  in  inducing  a  householder  or  a  manu- 
facturer to  put  in  an  energy-consuming  device  which 
otherwise  would  not  have  been  sold  it  brings  added  rev- 
enue to  the  central  station.  In  fact,  the  central  station  is 
the  residuary  legatee  of  the  work  of  this  society  and 
should  be  its  chief  support.  Some  central  stations  feel 
that  their  field  is  entirely  local  and  they  cannot  see  any 
advantage  in  subscribing  to  a  national  effort.  As  a  matter 
of  fact,  the  education-il  campaign  which  this  society  pur- 
poses to  carry  on  is  of  a  character  that  no  central  station 
can  afford  to  undertake  alone.  It  is  not  intended  to  take 
the  place  of  the  local  advertising  and  local  effort  for 
business,  but  is  intended  to  enhance  the  value  of  the  latter. 

"National  magazines  coming  into  the  central  station's 
territory,  bearing  the  message  "Do  it  electrically"  put 
in  plain  English  and  presented  to  the  people  in  an  attrac- 
tive manner,  thus  setting  them  thinking  about  the  advan- 
tages of  the  use  of  electricity,  will  go  a  long  way  toward 
making  it  easy  for  the  local  central  station  by  its  adver- 
tising and  its  direct  business-getting  campaign  to  secure 
results. 

"Some  jobbers  also  feel  that  their  business  is  local 
and  hardly  realize  that  our  campaign  is  going  to  create 
a  demand  for  supplies  which  the  dealers  will  have  to  fill, 
which   means  a  greater  business   for  the  jobbing  houses, 
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which  in  their  turn  supply  the  dealers.  The  fact  that  60 
per  cent  of  the  important  jobbers  of  the  United  States 
are  already  members  of  the  society  demonstrates  the 
fact  that  the  majority  of  the  jobbers  realize  the  value  and 
importance   of  the   work  of  the   society. 

"Our  campaign  among  architects,  showing  thcni  the 
necessity  for  providing  full  electric  service  instead  of 
merely  electric  lighting,  and  our  campaign  educating  the 
people  to  the  ease  with  which  old  houses  can  be  wired  for 
electric  service,  will  mean  more  work  for  the  contractors. 
It  is  self-evident  that  the  creation  of  a  greater  demand 
for  motors  and  other  electric  devices  must  mean  more  busi- 
ness not  only  for  the  manufacturers  of  such  apparatus  but 
also  for  the  manufacturers  of  wire,  fuses,  motors,  trans- 
formers, insulators  and  every  other  device  used  in  the 
production   and   transmission  of  electric  current. 

"The  amount  of  the  subscription  of  any  one  individual 
company  is  comparatively  small,  but  its  accumulation  into 
one  fluid  to  be  expended  under  the  airection  of  the  officers 
of  this  society  will  enable  the  electrical  industry  to  develop 
the  latent  market  very  quickly  and  more  econoinically  than 
could  be  done  by  any  other  possible  method. 

"There  are.  of  course,  in  the  electrical  industry  a 
number  of  individuals  who  feel  that  the  other  man  may 
do  the  work  of  developing  the  industry,  and  that  they 
themselves  will  reap  the  benefit  of  the  other  man's  work. 
While,  of  course,  this  will  be  true  to  a  certain  extent  of 
the  work  done  by  the  Society  for  Electrical  Development, 
there  are  a  number  of  ways  in  which  the  members  will 
receive  direct  benefits  that  will  not  accrue  to  those  who 
are  not  subscribing  to  the  movement. 

"It  has  already  been  demonstrated  that  the  educational 
advertising  carrying  the  name  of  the  society  only  will 
result  in  a  tremendous  number  of  inquiries  from  all  over 
the  country  as  to  where  certain  devices  can  be  purchased, 
what  such  devices  would  cost,  the  cost  of  installation,  etc. 
All  such  inquiries  will  be  addressed  to  the  society  and  will 
be  forwarded  to  the  local  members  who  are  in  a  position 
to  answer  them.  This  means  that  in  a  city  where  a  num- 
ber of  jobbers  are  members  and  other  jobbers  are  not 
supporting  the  movement  the  members  will  get  all  the 
inquiries  brought  in  by  the  advertising  circulated  in  that 
city.  Thus,  if  a  man  is  not  broad-minded  enough  to  be 
imbued  with  a  spirit  of  co-operation  and  looks  at  this 
matter  from  a  purely  selfi.sh  standpoint,  he  can,  even 
from  this  point  of  view,  count  upon  getting  returns  far 
greater   than   his   subscription. 

"To  recapitulate,  the  work  of  the  society  is  not  intended 
to  take  the  place  of  individual  effort  in  the  local  market, 
but  its  work  will  be  broad  enough  to  bring  direct  results 
to  its  members  and  to  give  each  interest  represented  in  the 
society  a  great  and  lasting  benefit.  The  development  of 
the  latent  market  is  the  great  commercial  problem  of  the 
electrical  industry,  and  the  solution  of  this  problem  is  the 
work  of  the   Society   for  Electrical   Development." 

How  THE  Industry  Regards  the  Movement 
In  order  to  ascertain  how  the  industry  as  a  whole 
regarded  the  movement,  the  Electrical  World  interviewed 
representatives  of  the  four  electrical  branches  embraced 
in  the  Society  for  Electrical  Development.  What  these 
men  think  of  the  movement  is  set  forth  in  their  own 
words  as  follows: 

Mr.  Henry  M.  Byi.i.e.sby,  president  H.  M.  Byllesby  & 
Company,  Chicago:  "You  can  quote  me  as  favoring  the 
aims  of  the  Society  for  Electrical  Development.  Co- 
operation for  such  a  worthy  object  as  the  increase  of 
the  use  of  electrical  energy  and  electrical  appliances  is 
certainly  most  commendable,  not  only  from  the  viewpoint 
of  all  interested  in  the  industry,  but  from  the  broader 
view  that  the  work  should  further  public  convenience  and 
industrial   efficiency.     I   am   particularly  pleased  with   the 


methods  tending  to  promote  the  welfare  of  individuals 
identified  with  all  branches  of  the  industry,  and  I  am  in 
hearty  accord  also  with  the  effort  to  encourage  harmonious 
relations  which  shall  assist  in  maintaining  the  industry 
high  in  the  confidence  of  the  public." 

Mr.  Neil  C.  Hurley,  vice-president  Hurley  Machine 
Company,  Chicago:  "We  have  no  hesitation  in  saying  that 
we  are  in  entire  and  cordial  sympathy  with  the  Society 
for  Electrical  Development  and  its  aims  and  methods. 
We  want  to  help  and  be  helped  in  our  relations  with  the 
electrical  industry,  and  we  are  confident  that  the  society 
affords  a  means  to  that  end.  We  try  to  do  all  in  our 
power  to  further  the  industry,  and  our  experience  with 
the  society  is  such  that  we  are  confident  that  its  purpose 
likewise  is  to  advance  the  interests  of  the  industry  as  a 
whole  in  a  broad-minded  and  fair-minded  way." 

Mr.  W.  W.  Low,  president  Electric  Appliance  Company, 
Chicago:  "In  my  judgment,  the  Society  for  Electrical 
Development  deserves  hearty  encouragement.  One  rea- 
son for  this  belief  is  that  general  business  conditions 
are  somewhat  depressed  at  the  present  time,  owing,  per- 
haps, to  the  tariff  readjustment  and  the  currency  agita- 
tion. Now,  if  we  can  get  this  big  movement  for  electrical 
co-operation  under  way,  say  by  the  first  of  the  year,  the 
effect  ought  to  be  to  create  new  business  or  give  an 
impetus  to  business  in  new  channels.  Thus,  it  seems  to 
me,  there  is  a  great  opportunity,  by  doing  the  work  for 
which  this  society  is  organized,  to  stiinulatc  the  electrical 
industry  during  the  months  ahead  of  us  when  it,  with 
other  industries,  may  be  otherwise  retrogressive.  In  short, 
the  aims  of  the  society  are  not  only  correct  at  any  time 
but  particularly  apropos  at  present  to  tide  over  what 
promises  to  be  a  rather  lean  period." 

Mr.  W.  E.  Robertson,  Robertson-Cataract  Electric 
Company,  Buffalo.  N.  Y. :  "The  Society  for  Electrical 
Development  offers  the  jobber  an  opportunity  to  partici- 
pate in  and  help  shape  a  campaign  the  purpose  of  which 
is  to  create  an  increased  demand  for  electrical  apparatus, 
supplies  and  devices  of  all  kinds.  The  jobber's  stock  is 
so  diversified  that  no  matter  where  the  public's  interest 
is  quickened  the  effect  is  immediately  felt  in  some  depart- 
ment of  his  business.  Increased  demand  means  an  oppor- 
tunity for  net  profit,  because  ofjcrating  e.xpt-nses  spread 
over  a  small  or  moderate  demand  in  a  given  line  of  ma- 
terial consume  the  entire  possible  gross  profit.  A  net 
profit  is  only  possible  where  there  is  a  brisk  or  healthy 
demand.  By  co-operating  with  the  other  branches  of  the 
industry  the  jobber  makes  possible  the  existence  of  the 
Society  for  Electrical  Development.  Its  existence  will 
practically  insure  a  satisfactory  volume  of  business.  In 
good  times  the  activity  of  the  society  will  augment  the 
peak  of  his  business,  and  this  augmented  peak  furni.shes  the 
opportunity  for  an  exceptionally  high  net  proft.  In  dull 
times  the  activities  of  the  society  will  increase  his  volume 
to  a  point  where  the  possible  profit  on  it  will  meet,  or 
very  nearly  meet,  his  operating  expense.  Knowledge  of 
the  tremendous  diversity  in  the  stock  carried  by  the  jobber, 
in  addition  to  the  low  cost  of  membership  in  the  Society 
for  Electrical  Development,  is  all  that  is  necessary  to  con- 
vince a  logical  business  man  of  experience  that  the  Society 
for  Electrical  Development  offers  an  opportunity  to  par- 
ticipate in  an  enterprise  in  which  he,  the  jobber,  cannot 
lose." 

Mr.  Ernest  Freeman,  Freeman-Sweet  Company,  Chi- 
cago, president  National  Electrical  Contractors'  Asso- 
ciation: "I  am  'plugging'  for  the  Society  for  Electrical 
Development  all  the  time.  I  believe  earnestly  that  this 
organization  will  promote  the  interests  of  the  electrical 
contractor,  electrical  manufacturer,  electrical  dealer  and 
the  central-station  operator.     Naturally,  I  am  particularly 
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I  am  urging  members  of  the  National  Electrical  Contrac- 
tors' Association  to  join  the  Society  for  Electrical  Devel- 
opment and  help  it  all  tliey  can.  Co-operation  is  a  good 
thing  for  all  concerned.  It  is  the  order  of  the  day,  and 
you  can  put  me  down  as  favoring  unreservedly  the  aims 
of  the  Society  for  Electrical  Development." 

Indorsements  of  the  movement  have  also  been  received 
from  Messrs.  J.  B.  McCall.  president  of  the  Philadelphia 
Electric  Company;  E.  W.  Rice,  Jr.,  president  of  the  Gen- 
eral Electric  Company ;  E.  M.  Herr.  president  of  the 
Westinghouse  Electric  &  Manufacturing  Company;  T.  N. 
Vail,  president  of  the  American  Telephone  &  Telegraph 
Company;  H.  B.  Thayer,  president  of  the  Western  Elec- 
tric Company;  F.  A.  Vanderlip,  president  of  the  National 
City  Bank  of  New  York;  Thomas  A.  Edison,  C.  P.  Stein- 
metz  and  Elihu  Thomson.  Their  estimates  of  the  move- 
ment and  its  possibilities  are  as  follows : 

Mr.  J.  B.  McCall,  president  of  the  Philadelphia  Elec- 
tric Company:  "The  object,  underlying  principles  and 
plans  of  the  Society  for  Electrical  Development  appeal 
strongly  to  me  as  representing  essential  progress  and  re- 
finement in  more  efficiently  extending  electrical  service. 
The  fact  that  selling  costs  of  different  branches  of  our 
industry,  particularly  the  competitive  branches,  are  either 
stationary  or  tend  to  increase  from  year  to  year  is  a 
matter  that  warants  serious  consideration  for  improved 
efficiency  in  distribution.  This  situation  contrasts  strongly 
with  the  tremendous  strides  made  in  research,  engineering 
and  manufacturing.  I  believe  that  this  trade  movement 
will  not  only  greatly  facilitate  the  extension  of  our  busi- 
ness but  will,  in  doing  this,  develop  a  spirit  of  harmony 
and  co-operation  within  the  trade  and  toward  the  public 
of  the  greatest  possible  value.  Our  membership  in  the 
society    is    our   strongest    indorsement." 

Mr.  E.  W.  Rice,  Jr.,  president  of  the  General  Electric 
Company :  "I  am  in  hearty  sympathy  with  every  practical 
effort  to  extend  the  electrical  business,  and  it  would  seem 
obvious  that  valuable  work  may  be  done  along  the  lines 
proposed  for  the  new  society.  The  electrical  industry  as 
the  latest  comer  in  the  industrial  field  should  lead  in  new 
business  methods.  All  electrical  workers,  including  com- 
petitors, have  manifold  interests  in  common;  all  are  vitally 
interested  in  finding  new  fields  to  cultivate,  in  the  reduc- 
tion of  waste,  the  promotion  of  honest  business  methods 
and  the  formation  of  correct  public  opinion.  While  many 
have  come  to  the  conclusion  that  under  modern  condi- 
tions there  is  a  necessary  limit  to  the  old  competition,  all 
will  probably  agree  that  there  is  no  limit  to  the  new  com- 
petition, the  competition  in  co-operation." 

Mr.  E.  M.  Herr,  president  of  the  Westinghouse  Electric 
&  Manufacturing  Company:  "The  aims  and  purposes  of 
the  Society  for  Electrical  Development  have  greatly  inter- 
ested me  from  their  inception,  and  I  have  watched  the 
progress  in  this  work  with  a  great  deal  of  interest.  The 
purposes  and  aims  of  the  society  cannot  help  but  be  of 
great  advantage  and  value  in  the  development  of  the 
electrical  business.  I  have  recently  returned  from  a  short 
trip  in  the  East  and  have  been  very  much  interested  and 
pleased  to  see  the  slogan  "Do  it  electrically'  prominently 
displayed  in  many  places." 

Mr.  Theodore  N.  Vail,  president  of  the  American  Tele- 
phone &  Telegraph  Company :  "Co-operation  is  the  most 
effective  factor  of  prosperity.  Rational  competition  with 
co-operation  is  constructive  and  progressive  and  is  the 
only  cure  for  our  present  evils  and  the  only  hope  of  the 
future.  If  the  Society  for  Electrical  Development  can 
help  in  bringing  this  about  in  electrical  development  it  will 
have  accomplished  much,  for  in  that  field  lies  a  great 
future." 

Mr.  H.  B.  Thayer,  president  of  the  Western  Electric 
Company:     "Co-operation    between    the    various    elements 


of  the  electrical  industry,  such  as  the  Society  for  Elec- 
trical Development  proposes,  is  a  broad  and  comprehensive 
undertaking,  and  if  it  is  in  any  measure  successful,  should 
be  of  much  value  to  the  central  stations,  manufacturers, 
distributers  and  contractors  in  the  electrical  business." 

Mr.  F.  a.  Vanderlip,  president  of  the  National  City 
Bank ;  "I  believe  thoroughly  in  the  purposes  of  the  Society 
for  Electrical  Development.  It  is  founded  on  right  prin- 
ciples and  it  is  constructive  in  every  way.  It  is  based  upon 
the  theory  of  broadening  the  scope  of  its  members'  activ- 
ities and  not  of  being  in  any  way  detrimental  to  one  for 
the  benefit  of  another.  At  the  same  time,  its  own  success 
is  so  involved  with  good  service  to  the  public  that  mutual 
advantage  must  be  derived  from  its  activities.  From  the 
extension  and  the  enlargement  of  central  stations  and  the 
broader  dissemination  of  electrical  service,  much  economy 
directly  beneficial  to  the  public  can  be  effected.  In  the 
education  of  the  public  along  the  line  of  increasing  elec- 
trical facilities,  diverse  load-factors  can  be  obtained  and 
service  thus  greatly  cheapened.  I  believe  the  society, 
while  based  upon  the  natural  desire  for  more  business  for 
its  members,  is  at  the  same  time  doing  real  public  service, 
and  it  should   receive  hearty  support." 

Mr.  Thomas  A.  Edison,  Orange,  N.  J.:  "I  have  been 
greatly  interested  in  perusing  the  pamphlet  dealing  with 
the  principles,  plans  and  methods  of  membership  of  your 
society,  and  am  much  impressed  with  the  wisdom  dis- 
played in  its  conception.  It  is  indeed  remarkable  that,  in 
a  business  of  such  phenomenal  growth  and  having  such 
keenly  competitive  interests,  there  could  be  evolved  a  plan 
sufficiently  comprehensive  to  bring  about  at  once  an  in- 
calcuable  increase  of  business  to  the  good  of  all  concerned 
while  not  in  the  least  disturbing  the  benefits  of  proper 
competition.  If  the  objects  of  the  society  are  carried 
out  as  proposed,  I  think  the  next  few  years  will  show  an 
enormous  advance  in  the  use  of  electrical  devices." 

Dr.  Charles  P.  Steinmetz,  Schenectady,  N.  Y. :  "Co- 
operation is  now  the  basis  of  prosperity.  Competition, 
which  has  started  our  industrial  progress,  has  become  de- 
structive and  harmful  to  progress,  if  not  limited  and 
restrained  by  co-operation  as  the  great  economic  force  of 
modern   industrial   progress." 

Dr.  Elihu  Thomson,  West  Lynn,  Mass.:  "I  believe 
that  the  Society  for  Electrical  Development  has  a  great 
field  before  it  in  harmonizing  interests  and  preventing 
ruinous  competition  by  the  methods  which  imply  co-oper- 
ation and  mutual  understanding.  To  do  this  effectively 
will,  of  course,  require  wise  administration  and  a  sympa- 
thetic attitude  on  the  part  of  those  connected  with  our 
industry.  I  have  no  doubt  that  if  these  are  secured  the 
benefits  which  may  accrue  will  go  far  to  counteract  many 
of  the  difficulties  under  which  business  is  at  present  con- 
ducted, and  tend  to  its  future  development  in  the  most 
healtiiful   and  hopeful   way." 

Regarding  the  trade  impressions  of  the  Society  for 
Electrical  Development,  Mr.  H.  H.  Cudmore,  who  has 
visited  various  parts  of  the  country  as  a  lecturer  for  the 
society,  said :  "For  several  weeks  it  has  been  my  privilege 
and  pleasure  to  assist  the  officers  of  the  Society  for  Elec- 
trical Development  in  performing  field  work,  exploiting 
the  many  advantages  to  all  engaged  in  the  electrical  in- 
dustry in  all  its  branches  that  will  come  from  joining  the 
Society  for  Electrical  Development.  The  general  impres- 
sion of  all  the  trade  seems  to  be  covered  in  one  statement: 
They  do  not  clearly  understand  the  plans  of  the  society. 
In  proof  of  this  I  found  in  the  cities  of  Pittsburgh,  Pa., 
Columbus  and  Cincinnati,  Ohio,  and  in  Louisville,  Ky.,  that 
all  of  the  representative  concerns  engaged  in  the  electrical 
business  were  glad  to  make  application  for  membership  in 
the  society  when  they  clearly  understood  what  the  definite 
plans  and  purposes  of  the  society  actually  are.     No  indi- 
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vicinal,  firm  or  corporation  that  derives  all  or  any  part  of 
its  income  from  the  electrical  business  can  afford  to  remain 
unfamilar  with  the  plans  that  are  actually  worked  out, 
ready  to  be  put  in  motion  as  soon  as  the  minimum  fund 
of  $200,000  has  been  subscribed.  More  than  three-quarters 
has  been  pledged,  and  membership  in  the  society  to-day  is 
more  valuable  than  any  other  plan  individual  members  can 
possibly  have  to  develop  their  own  business,  so  my  plea  is 
that  everyone  engaged  in  the  electrical  business  should  at 
least  post  himself  on  the  plans  of  the  society  immediately. 
If  all  will  do  this,  thoy  will  join  at  once." 


Public  Service  Commission  News 
Maryland   Commission 

The  Maryland  Public  Service  Commission  has  received 
a  letter  from  Mayor  Higgins  of  Easton,  Md.,  asking  that 
the  complaint  of  the  town  burgesses  against  the  Easton 
Light  &  Fuel  Company  be  dismissed.  The  request  was 
granted  in  an  order  issued  by  the  commission.  On  account 
of  differences  between  the  public  and  the  company  the 
Mayor  and  Council  had  negotiated  with  a  promoter  for  the 
establishment  of  a  competing  plant.  However,  the  pro- 
moter announced  that  he  could  not  secure  the  capital  he 
had  expected  and  a  settlement  has  been  made  with  the 
old   company. 

Ohio  Commission 

A  joint  petition  has  been  filed  with  the  Ohio  Public  Serv- 
ice Commission  by  the  Dayton  Power  &  Light  Company 
and  the  Xenia  Gas  &  Electric  Company  of  Xenia  asking 
that  they  be  allowed  to  consolidate  through  the  purchase 
of  the  entire  stock  of  the  Xenia  company  by  the  Dayton 
company.  The  Dayton  company  now  owns  all  of  the 
$100,000  bonds  of  the  Xenia  company  and  $95,000  of  the 
$100,000  stock. 

The  Mahoning  County  Light  Company  has  asked  per- 
mission to  sell  $10,000  bonds  which  have  already  been 
authorized.  The  proceeds  are  to  be  used  as  a  beginning  in 
the  equipment  of  an  electric  plant. 

The  Northern  Ohio  Traction  &  Light  Company,  of 
Akron,  has  reported  to  the  commission  that  it  is  unable  to 
sell  at  par  $300,000  preferred  stock,  which  was  authorized 
some  time  ago.    It  requests  that  it  be  permitted  to  sell  at  95. 

Massachusetts  Commission 

.•\  bill  to  reduce  the  membership  of  the  Public  Service 
Conunission  from  five  to  three  and  to  cut  down  the  salaries 
of  the  commissioners  from  $8,000  to  $5,000  will  be  intro- 
duced in  the  next  Legislature.  Under  the  former  law  sala- 
ries of  the  commissioners  were  paid  by  the  railroads,  and 
the  new  law  not  only  increased  the  membership  of  the  board 
but  also  raised  salaries,  so  that  the  cost  of  regulation  by 
this  commission  is  likely  to  exceed  $190,000  in  the  present 
year,  as  compared  with  $70,000  the  year  before.  The  super- 
vision of  telephone  and  telegraph  companies  has  been  added 
to  the  duties  of  the  board  this  year.  During  the  coming 
year  the  membership  of  the  board  will  be  materially 
changed,  even  if  no  additional  legislation  goes  through.  A 
plan  is  being  discussed  to  appoint  Commissioner  Bishop, 
who  retires  in  the  summer  of  1914,  head  of  the  inspection 
department.  During  the  first  half  year  of  its  existence  the 
commission  has  been  handicapped  by  considerable  friction 
which  it  has  not  been  able  to  conceal  from  observation  at 
its  public  hearings,  and  the  reorganization  of  its  office  force 
has  been  subjected  to  some  criticism,  although  steps  are  be- 
ing taken  to  improve  the  business  activities  of  the  board. 

The  Municipal  Lighting  Board  of  Rowley  has  petitioned 
the  Gas  and  Electric  Light  Commission  for  authority  to  sell 
electricity  for  motor  service  at  less  than  cost,  setting  prices 
varying  from  15  cents  net  per  kw-hr.,  for  consumption  up 
to  and  including  50  kw-hr.  per  month,  to  8  cents  for  800 
kw-hr.  and  over. 


New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  has  disapproved  of  a  sale  involving  $620,000  of  5 
per  cent  consolidated  mortgage  bonds  of  the  Xorth  Hudson 
County  Railway  by  the  Public  Service  Railway.  The  board 
renders  its  decision  upon  the  ground  that  the  sale  of  such 
entire  issue  to  the  l-'idelity  Trust  Company  of  Xewark  at 
97  without  seeking  comi)etitive  bids  evidences  favoritism 
and  constitutes  a  departure  from  a  sound  and  safe  rule  of 
action  whereby  the  company  would  obtain  less  than  the  ut- 
most possible  amount  from  the  sale  of  the  securities.  The 
board  further  states  that  while  it  has  no  interest  in  what 
purchaser  may  secure  the  bonds,  it  becomes  its  duty  to  see 
that  the  price  brought  by  an  issue  involves  no  infringement 
of  the  rights  of  the  shareholders  of  the  company  or  its 
patrons.  Inasmuch  as  any  amount  received  for  the  refund- 
ing bonds  less  than  par  must  be  amortized  during  the  life  of 
the  bonds,  an  additional  burden  by  just  this  amount  is  im- 
posed upon  the  patrons  of  the  company  and  an  additional 
barrier  by  just  this  amount  is  interposed  between  the  com- 
pany's shareholders  and  their  dividends. 

Nevada  Commission 

A  supplemental  opinion  has  been  issued  by  the  Publi 
Service  Commission  of  Nevada  in  the  case  involving  rati 
of  the  Ely   (Xev.)   Light  &  Power  Company.     The  com- 
mission issued  an  order  some  time  ago  prescribing  rates  f(jr 
the   company.     The  city   of   Ely   was  complainant   in   tht 
case.    The  maximum  rate  ordered  was  15  cents  per  kw-hr. 
The  company  did  not  obey  the  order  and  started  proceed- 
ings in  court  to  enjoin  its  enforcement.     The  commission 
filed  an  answer  to  the  bill.     Subsequent  to  these  proceed- 
ings,  a   further  hearing  was  held  at  which  the  company 
furnished  additional  data  bearing  upon  the  reasonableness 
of  the  rates  prescribed  by  the  commission.     With  further 
investigations  and  close  analysis  of  the  data  and  full  con- 
sideration,  the  commission   was   forced   to  the  conclusion 
that  the  order  originally  made  would,  if  put   into  effci  • 
reduce  the  earnings  of  the  company  to  such  an  extent  ; 
not  to  leave  a  fair  compensation  for  the  service  renderi.-! 
or  a  reasonable  return  upon  the  value  of  the  property  uscl 
in  performing  the  service.     It  therefore  issued  a  suppk 
mental  order  providing  for  a  maximum  rate  of   17  ce:' 
per  kw-hr.   for  the  first  50  kw-hr.  consumed  per  month 
16J/S  cents  per  kw-hr.   for  the  next   100  kw-hr.;   15  cents 
per  kw-hr.   for  the  next    100  kw-hr.,  and   I2>^   cents  per 
kw-hr.  for  all  in  excess  of  250  kw-hr.  per  month.    The  min- 
imum charge  of  $2  per  month  was  reduced  to  $1.50.    Motor 
and  street-lighting  rates  were  not  affected  by  the  order. 

Mr.  J.  S.  Shaughnessy,  first  associate  commissioner,  filed 
a  dissenting  opinion.  He  declared  that  the  commission 
reached  its  conclusion  on  the  basis  of  the  reproduction 
value  new  of  the  property  when  the  depreciated  value 
should  have  been  taken,  that  the  operating  expenses  were 
seemingly  excessive  and  that  the  order  did  not  recognize 
the  principles  that  a  reduction  in  rates  may  result  in  a 
substantial  increase  in  the  volume  of  business.  Mr.  Shaugh- 
nessy added  that  in  the  valuation  by  the  engineer  for  the 
commission  the  totals  allowed  for  the  different  items  were 
generous,  the  land  used  in  operation  being  valued  by  com- 
parison with  the  selling  value  of  contiguous  property.  The 
plant  and  distribution  system  were  put  in  at  the  going  unit 
cost  prices  thereof.  Buildings  were  valued  on  the  basis  of 
prices  furnished  for  their  duplication  by  two  contractors  at 
Ely.  In  addition,  20  per  cent  was  allowed  for  engineering, 
superintendence,  contingencies  and  interest  during  construc- 
tion. The  company  submitted  evidence  to  show  that  it- 
aggregate  investment  for  plant  and  improvements  wa- 
$8o,coo.  but  the  plant  has  been  in  operation  si.x  years,  and 
during  that  time  land  values  have  depreciated.  The  invest- 
ment was  made  at  a  boom  time,  when  the  population  w.-i^ 
50  to  100  per  cent  greater  than  now.  Mr.  Shaughnes- 
favored  a  schedule  of  12,  10  and  8  cents  per  kw-hr. 
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Current  News  Notes 

Swiss  Bankers  Lnspecting  Public-Utility  I'rupek- 
TiES. — Messrs.  E.  Odier  and  F.  Dominice,  of  Geneva,  con- 
nected with  prominent  financial  interests  of  Switzerland 
and  France,  have  recently  completed  a  survey  of  some  of 
the  public-utility  properties  of  H.  M.  Byllesby  &  Company, 
of  Chicago,  in  which  the  interests  they  represent  have 
considerable  investments.  At  a  recent  luncheon  given  by 
Mr:  Byllesby  in  their  lionor  at  the  Union  League  Club. 
Chicago,  they  expressed  themselves  as  pleased  with  the  re- 
sults of  their  inrjuirv. 

New  York's  Urb.xn  Traffic  Growing  90,000,000  a  Year. 
During  the  year  which  closed  June  30,  1913,  the  number  of 
passengers  carried  by  New  York's  electrically  operated 
transit  system — subway,  surface  and  elevated — was  1,769,- 
889,284.  This  total  exceeds  by  90,000,000  that  for  the 
previous  twelve-month  period — an  increase  equivalent  to 
the  entire  population  of  the  United  States.  The  increase 
in  the  subway  traffic  alone  was  25,000,000  for  the  year, 
and  was  practically  equaled  by  the  growth  in  the  number 
of  surface-line  passengers.  The  nickels  collected  durin<; 
the  year   bv   all   the    New   York   transit   com|ianii's   totaled 

$87,718,359' 

*  *     * 

Postal  Telegraph-Cable  Company  Again  Suffers 
Loss  from  Wire  Cutters. — The  Postal  Telegraph-Cable 
Company  offered  a  reward  of  $1,000  on  Nov.  14  for  infor- 
mation leading  to  the  arrest  and  conviction  of  persons  who 
have  cut  a  number  of  its  cables.  The  company  has  suf- 
fered in  this  way  before,  and  there  seems  to  be  no  doubt 
that  the  work  is  done  maliciously.  On  the  night  of  Nov. 
12  a  large  cable  on  the  top  of  a  building  at  179  North 
Wabash  Avenue,  Chicago,  was  cut.  It  is  also  stated  that  a 
cable  on  the  South  Side  Elevated  Railroad  structure  in 
Chicago  was  cut  on  the  night  of  Nov.  13  in  three  places, 
and  that  single  wires  on  South  Halstcd  Street  were  also 
cut. 

Examination  for  Accountant,  Public  Service  Com- 
mission.— An  examination  will  shortly  take  place  for  the 
position  of  junior  accountant  for  the  Public  Service  Com- 
mission of  the  Second  District,  Albany,  N.  Y.  It  is  open 
to  men  between  the  ages  of  twenty  and  thirty  who  have  a 
knowledge  of  the  theory  and  principles  of  economics,  in- 
cluding accounting,  finance  and  statistics.  The  examination 
will  include  a  discussion  of  one  of  several  topics,  such  as 
valuation,  depreciation,  capitalization  and  return  on  invest- 
ment, especially  related  to  public  service  problems.  The 
position  carries  a  salary  of  from  $1,080  to  $1,500  per  an- 
num. Application  blanks  may  be  secured  from  the  State 
Civil  Service  Commission,  Albany,  N.  Y. 

*  *     + 

To  Reclaim  8,oco,ooo  Acres  in  California. ^.\l  a  re- 
cent meeting  of  the  California  Realty  Federation  held  at 
Del  Monte,  Cal.,  Mr.  A.  L.  Shinn,  of  San  Francisco,  pre- 
sented his  plans  for  irrigating  8,000,000  acres  in  the  Sacra- 
mento and  San  Joaquin  Valleys,  involving  the  development 
and  transmission  of  large  quantities  of  hydroelectric  energy. 
Mr.  Shinn  proposes  to  conserve  the  water  which  now  goes 
to  waste  through  the  floods  of  the  Sacramento  River,  con- 
structing reservoirs  in  the  mountains  at  elevations  of  2000 
ft.  to  3000  ft.  The  head  available  would  be  used  for  devel- 
oping electrical  energy,  which  would  in  turn  be  applied  to 
pumping  water  up  to  lesser  elevations — 1000  ft.  or  less — 
for  irrigation  distribution  at  the  head  of  tlic  valley. 

Water-Supply  ./V.mendment  to  Constitution  in  New 
York. — A  constitutional  amendment  adopted  at  the  elec- 
tion in  New  York  State  on  Nov.  4  provides  that  the  for- 
est reservation  as  now  fixed  by  law  shall  be  kept  forever 


as  wild  forest  lands.  The  Legislature  may  provide  by  gen- 
eral laws  for  the  use  of  such  lands  for  the  construction  and 
maintenance  of  reservoirs  for  municipal  water  supply,  for 
the  canals  of  the  State  and  to  regulate  the  flow  of  streams. 
Such  reservoirs  shall  be  constructed,  owned  and  controlled 
by  the  State,  but  such  work  shall  not  be  undertaken  until 
after  the  boundaries  and  high-flow  lines  shall  have  been 
accurately  surveyed  and  fixed.  The  Legislature  shall  pro- 
vide for  a  charge  upon  the  property  and  municipalities 
benefited  for  a  reasonable  return  to  the  State  upon  the 
value  of  rights  and  property  used  and  services  rendered, 
which  shall  be  fixed  for  terms  of  not  exceeding  ten  years 
and  be  readjustahle  at  the  end  of  any  term. 

*  *     * 

State  to  Construct  Its  Own  Light  and  Power  Con- 
duits.— Basing  their  action  on  the  claim  that  it  is  their 
intention  to  escape  possible  monopolistic  control  in  the  dis- 
tribution of  electric  light  and  power  within  the  limits  of 
the  city  of  San  Francisco,  members  of  the  California  State 
Board  of  Harbor  Commissioners  made  an  announcement 
on  Nov.  14  of  plans  for  the  State  to  lay  its  own  conduits 
along  the  piers  and  bulkheads  within  their  control.  By  thus 
owning  its  own  electrical  distribution  system  the  State  can 
buy  energy  from  the  lowest  bidder.  This  action  followed 
within  a  few  weeks  the  published  announcement  of  the 
intention  of  the  Universal  Light  &  Power  Company  to 
begin  service  on  the  zone  system  throughout  the  city  of 
San  Francisco.  The  latter  company,  according  to  a  state- 
ment of  one  of  its  officers,  will  begin  laying  main-line  con- 
duits throughout  the  business  section  soon  and  claims  that 
it  will   sell   electricity   at   rates   nnich   lower  than  any  now 

available. 

*  *     * 

Government  Ownership  of  Railroads. — Mr.  W.  C. 
Brown,  president  of  the  New  York  Central  Lines,  made 
an  address  before  the  directors  of  the  Chamber  of  Com- 
merce of  the  United  States  at  Rochester,  N.  Y.,  on  Dec.  8, 
in  which  he  said  that  government  ownership  of  railroads 
would  be  a  dangerous  mistake.  He  believes  that  the 
decision  nf  the  rate  case  now  under  consideration  before 
the  Interstate  Commerce  Commission  will  either  sub- 
stantially check  the  movement  for  government  ownership 
or  prove  to  be  a  long  step  in  this  dangerous  direction.  In 
his  opinion,  if  the  moderate  advance  asked  by  the  rail- 
ways is  denied,  it  will  be  impossible  for  them  to  secure 
funds  with  which  to  make  improvements.  Without  these 
improvements  expansion  of  the  commerce  of  the  nation 
must  gradually  come  to  a  halt.  In  this  event,  if  it  should 
come,  the  demand  that  the  government  provide  the  funds 
necessary  to  supply  adequate  transportation  facilities  will 
be  irresistible,  and  government  ownership  and  operation, 
with  whatever  it  involves  for  weal  or  woe  to  the  nation, 
will   be  the   inevitable   result. 

*  *     * 

SOCIETY  MEETINGS 
New  York  Companies'  Section,  N.  E.  L.  A. — "Personal 
Initiative  Within  Corporate  Enterprise,"  by  Mr.  J.  W. 
Eaton,  and  "Instrument  Maintenance,"  by  Mr.  S.  E.  Boy- 
land,  were  the  titles  of  two  papers  presented  by  their 
authors  at  a  meeting  of  the  New  York  Companies  Section 
of  the  National  Electric  Light  Association  on  Dec.  15. 

*  ♦     * 

Safety  Committee  of  the  Empire  State  Association. 
— The  executive  committee  of  the  Empire  State  Gas  and 
Electric  .Association  has  appointed  as  meml)crs  of  tiic  new 
safety  committee  for  work  in  behalf  of  the  association 
tiiroughout  the  State  Messrs.  W.  P.  Strickland,  New  Y^ork 
&■  Queens  Electric  Light  &  Power  Company;  Henry  Flood, 
Central  Hud.son  Gas  &  Electric  Company;  W.  L.  Bruce, 
Westchester  Lighting  Company;  A.  T.  O'Neill,  Syracuse 
Lighting  Company,  and  Victor  T.  Noonan,  Rochester  Rail- 
way &  Light  Company. 
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Boston  Section,  I.  E.  S. — Mr.  L.  A.  Hawkins,  of  the 
research  laboratory  of  the  General  Klectric  Company, 
Schenectady,  N.  Y.,  addressed  the  Boston  Section  of  the 
Illuminating  Engineering  Society,  Dec.  9,  on  the  topic  "The 
Nitrosen-Filled  Lamp  and  Its  Possibilities."  The  meeting 
was  held  in  the  Boston  Edison  company's  auditorium,  and 
the  attendance  numbered  over  150. 

Meeting  of  Illinois  Nokthern  Utilities  Bkanlh. 
N.  E.  L.  A. — At  the  regular  meeting  of  the  Illinois  Northern 
Utilities  Branch  of  the  National  Electric  Light  Association 
held  at  Dixon,  111.,  Nov.  21,  Mr.  II.  W.  Young,  of  Chicago, 
spoke  on  "Selling  Power  from  High-Tension  Lines."  The 
lecture  was  illustrated  by  some  forty  lantern  slides  showing 
many  outdoor  high-tension  installations. 

*  *     * 

Southern  California  Jovians'  Dinner. — The  Jovian 
Electrical  League  of  Southern  California  met  at  Christo- 
pher's, Los  Angeles,  on  Wednesday,  Dec.  10,  at  noon,  for 
lunch,  with  Mr.  R.  H.  Manahan  as  chairman.  Mr.  !■".  T.  _ 
Woodman,  president  of  the  Los  Angeles  Harbor  Commis- 
sion, spoke  on  "The  Harbor  and  the  Kilowatt,"  and  the 
guests  were  also  entertained  by  a  few  vaudeville  numbers. 

*  *     * 

Architecture  and  Illumination. — At  a  meeting  of  the 
New  York  Section  of  the  Illuminating  Engineering  Society. 
Dec.  II,  Mr.  Frank  E.  Wallis  gave  an  interesting  illustrated 
talk  on  classic  styles  of  architecture  and  the  design  of 
architectural  features  with, respect  to  the  illumination  they 
receive.  Mr.  Wallis'  address  was  followed  by  a  paper  by 
Mr.  Howard  E.  Watkins  entitled  "Periods  of  Architecture 
as  Applied  to  Fixture  DesigiL" 

*  *     * 

Public  Service  Section,  N.  E.  L.  A. — A  meeting  of  the 
Public  Service  Section,  N.  E.  L.  A.,  was  held  in  Newark, 
N.  J.,  on  Dec.  15,  with  approximately  325  members  and 
guests  in  attendance.  Mr.  Dudley  Farrand  outlined  in  an 
interesting  way  some  of  his  experiences  as  president  of  the 
N.  E.  L.  a.  in  its  earlier  days  and  called  attention  to  the 
benefits  resulting  from  the  establishment  of  the  various 
company  sections,  the  idea  of  which  originated  during  his 
administration.  A  paper  on  "New  Business  from  Old  Cus- 
tomers," describing  the  advantages  and  importance  of  ob- 
taining this  class  of  business  in  residence,  commercial  and 
industrial  applications,  was  read  by  Mr.  W.  A.  Cox.  A 
paper  on  "The  Extension  of  the  Generation  and  Trans- 
mission System  in  Southern  Jersey"  was  read  by  Mr.  E. 

B.  Meyer.  The  author  described  the  generating  station 
in  course  of  construction  at  Burlington,  N.  J.,  the  substa- 
tions at  Riverside,  Bordentown  and  East  Trenton,  and  the 
51  miles  of  transmission  line  construction.  The  new-busi- 
ness possibilities  of  this  district  and  the  reason  for  various 
engineering  details  of  the  problem  were  outlitu-d  In-  ilir 
author  and  those  who  discussed  his  paper. 

*  *     * 

Railroad  Men  Studying  Electrical  Workini;. — .\i  a 
meeting  of  the  American  Railway  Association  held  in  Chi- 
cago Nov.  19  the  committee  on  electrical  working  pre- 
sented a  very  brief  report.  It  is  .giving  attention  to  the 
questions  of  overhead  working-conductor  clearances  and 
clearances  for  automatic  train  stops.  Both  of  these  sub- 
jects are  also  under  discussion  by  the  railway  technical 
associations.  The  committee  simply  reported  progress,  de- 
siring to  await  the  conclusions  of  tlie  technical  associations 
before  recommending  action  to  the  American  Railway  As- 
sociation. Mr.  George  Gibbs.  chief  engineer  of  electric 
traction  for  the  Long  Island  Railroad,  is  the  chairman  of 
the  committee,  the  other  members  being  Messrs.  J.  D. 
Isaacs,  consulting  engineer  Southern  Pacific  Company;  L. 

C.  Fritch,  chief  engineer  Chicago  Great  Western  Railroad ; 
J.  H.  Davis,  electrical  engineer  Baltimore  &  Ohio  Railroad : 


E.  B.  Katte,  chief  engineer  electric  traction  New  York 
(  cntral  &  Hudson  River  Railroad;  A.  S.  Baldwin,  chief 
engineer  Illinois  Central  Railroad,  and  A.  R.  Whaley,  vice- 
president  New  York,  New  Haven  &  Hartford  Railroad. 
The  American  Railway  Association's  membership  repre- 
sents 269,317  miles  of  track. 

*  *     * 

American  Economic  Association. — The  twenty-sixth 
amiual  meeting  of  the  American  Economic  Association  will 
be  held  in  Minneapolis,  Minn.,  from  Dec.  27  to  30.  The 
American  Sociological  Society  will  hold  its  annual  meeting 
at  the  same  time  and  place.  The  tentative  program  of  the 
American  Economic  Association  meeting  shows  that  among 
the  papers  to  be  presented  are  the  following:  "The  Con- 
trol of  Public  Service  Corporations,"  by  Prof.  John  H. 
Gray,  University  of  Minnesota;  "The  Renewed  Extension 
of  Government  Control  of  Economic  Life,"  by  Mr.  David 
Kinley,  president  of  the  American  Economic  Association; 
"Theory  of  the  Making  of  Railway  Rates,"  by  Dr.  D.  H. 
.Meyer,  Interstate  Commerce  Commission;  "Syndicalism," 
by  Mr.  John  Graham  Brooks,  Cambridge,  Mass.;  "The 
Economic  Effects  of  the  Supreme  Court  Trust  Dissolu- 
tions," by  Prof.  Willard  E.  Hotchkiss,  Northwestern  Uni- 
versity. 

*  *     » 

American  Association  for  Labor  Legislation. — The 
American  Association  for  Labor  Legislation  will  hold  its 
seventh  annual  meeting  in  Washington,  D.  C,  on  Dec.  30 
and  31.  The  meeting  will  be  a  joint  session  with  the 
American  Political  Science  Association.  Among  the  papers 
to  be  presented  are  the  following:  "The  Federal  Indus- 
trial Relations  Commission,"  by  Mr.  Frank  P.  Walsh,  chair- 
man Federal  Industrial  Relations  Commission;  "Labor  Law 
Enforcement  Through  Administrative  Orders,"  by  Mr. 
Charles  H.  Crownhart,  chairman  Wisconsin  Industrial 
Commission:  "The  Philosophy  of  Labor  Legislation,"  by 
Mr.  W.  F.  Willoughby,  Princeton  University,  president  of 
the  American  Association  for  Labor  Legislation ;  "The 
Practicability  of  Compulsory  Sickness  Insurance  in  Amer- 
ica,'' by  Mr.  Joseph  P.  Chamberlain,  Legislative  Drafting 
Association,  New  York.  The  afternoon  session  on  Dec.  31 
will  be  devoted  to  discussion  of  the  subject  of  "Working 
Hours  in  Continuous  Industries."  Several  papers  will  be 
presented  on  subjects  of  interest  in  this  connection.  Among 
those  specially  invited  to  lead  the  informal  discussion  on 
this  subject,  under  the  five-minute  rule,  are  Mr.  Robert  S. 
Hale,  Edison  Electric  Illuminating  Company  of  Boston. 

*  *     * 

Detroit-Ann  Arbor  Section,  A.  I.  E.  E. — The  second 
regular  meeting  of  the  Detroit-Ann  Arbor  Section  of  the 
.\.  I.  E.  E.,  which  was  held  at  the  University  of  Michigan, 
Ann  Arbor,  Mich.,  was  attended  by  many  men  prominent 
in  Michigan  engineering  circles.  Dean  Mortimer  E.  Cooley 
of  the  university  engineering  department  spoke  on  "Fac- 
tors Determining  a  Reasonable  Charge  for  Public  Utility 
Service,"  and  Prof.  George  W.  Patterson  talked  on  "Finan- 
cial Versus  Engineering  Estimate  of  the  Value  of  a  Public 
Utility."  Tables  showing  the  distribution  of  capital  in- 
vested in  gas  and  hydroelectric  plants  were  presented  and 
discussed  by  Prof.  H.  C.  .Anderson.  Mr.  Lawton  T. 
Henians,  chairman  of  the  Michigan  State  Board  of  Rail- 
road Commissioners,  spoke  at  length  on  the  work  which 
the  board  has  accomplished  as  well  as  that  which  it  has 
before  it.  "Depreciation"  was  the  topic  discussed  by  Mr. 
Gardner  S.  Williams,  consulting  engineer,  Ann  Arbor. 
Prof.  David  Friday  discussed  the  subject  of  bond  discounts 
and  suggested  how  such  discounts  should  be  entered  on  the 
books.  About  150  were  present.  As  the  papers  and  dis- 
cussions presented  at  this  meeting  were  considered  of  gen- 
eral interest,  effort  is  being  made  to  have  them  printed. 
Mr.  Ray  K.  Holland,  electrical  engineer,  Ann  Arbor,  is 
secretary  of  the  local  A.  JL.  E.  E.  section. 
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Hydroelectric   Development  at  Tallulah  Falls,  Ga. — I 


station  of  Georgia  Railway  &  Power  Company  the  larg- 
est in  operation  in  the  South — ^Plant  has  high-head 
reaction   wheels  and  very  large   outdoor   substations 


THE  Georgia  Railway  &  Power  Company,  of  Atlanta, 
Ga.,  has  recently  placed  in  operation  its  hydro- 
electric station  at  Tallulah  Falls,  which  is  one  of 
the  largest  water-power  plants  in  the  world.  The  station, 
which  was  designed  and  erected  under  the  supervision  of 
Mr.  C.  O.  Lenz,  consulting  engineer  of  New  York,  has  the 
distinction  of  being  the  largest  now  operating  in  the  South 
and  possesses  the  highest-head  reaction  turbines  in  the 
country.  These  wheels  have  carried  over  18,600  hp  in 
actual  operation,  so  tliat  they  are  also  among  the  highest- 
powered  turbines 
of  the  world.  The 
exciters  are 
mounted  on  the 
main  units,  thus 
obviating  the  use 
of  separate  water- 
wheels  and  pen- 
stocks and  making 
for  higher  over- 
all efficiency  of 
the  plant.  Energy 
i  s  transmitted 

over  steel  tower 
lines  at  110,000 
volts  to  substa- 
tions at  Atlanta, 
Newnan,  Lindale. 
Gainesville  and 
Cartersville,  which 
are  all  of  the  out- 
door type,  that  at 
Atlanta  being  the 
largest  outdoor 
substation  thus  far 
built. 

The  Tallulah 
Falls  developmept 
includes  the  con- 
struction of  a 
solid  masonry 
dam,  no  ft.  high, 
situated  above  the 
Ladore  Falls  ot 
the  Tallulali 
River;  a  concrete- 
lined  tunnel 
through  rock  for  a 
distance  of  6670 
ft.,  having  a  net 
sectional    area    of 

151  sq.  ft.,  a  structural  steel  reinforced  forebay  and 
surge  tank;  five  steel  penstocks,  each  60  in.  in  diameter 
and  1200  ft.  long,  with  provision  for  the  future  instal- 
lation of  a  sixth  penstock,  and  a  power  plant  contain- 
ing five  17,000-hp  vertical-shaft,  spiral-case-turbines,  each 
directly  connected  to  a  lo,ooo-kw  generator,  space  be- 
ing provided  for  the  future  installation  of  the  sixth  unit. 
The  power  ])lant  is  situated  in  the  gorge  about  600  ft.  below 
the  top  of  the  bluff,  and  to  facilitate  the  delivery  of  appa- 
ratus to  the  plant  an  inclined  railroad  with  complete  hoist- 


FIG.    I'^^T<)NE   OF   THE    MAIN    GENERATING   UNITS    AT   TALLULAH     FALI  S 


ing  equipment  was  constructed  leading  from  the  terminal 
of  the  railroad  above  to  landing  platforms  at  the  entrance 
to  the  power  house. 

At  the  rear  of  the  power  plant  and  connecting  with  it  is 
a  transformer  and  high-tension  switch  house  from  which 
the  delivery  of  electrical  energy  is  controlled. 

A  storage  dam  is  under  construction  about  6  miles  above 
the  Tallulah  Falls  development  which  will  create  a  reser- 
voir having  a  storage  capacity  of  1,250,000,000  cu.  ft.  This 
dam  is  of  the  reinforced  concrete  deck  type  with  concrete 

buttresses  and  re- 
inforced concrete 
apron    on    the 


downstream  side 
over  the  spillway 
section.  Provision 
is  made  within  this 
dam  to  install  a 
small  power  plant 
which  will  utilize 
the  energy  of  the 
water  which  is 
released  from  stor 
age. 

The  construction 
of  the  various 
parts  of  the  de- 
velopment, espe- 
cially the  rock  ex- 
cavation at  the 
dam  site  and  in  the 
tunnel,  demanded 
the  use  of  a  great 
amount  of  com- 
pressed air.  A ' 
temporary  com- 
pressor plant  was 
built  600  ft.  down 
stream  from  the 
entrance  to  the 
tunnel,  where  a 
timber  dam  8  ft. 
high  and  60  ft. 
long  was  erect- 
ed. This  plan 
enabled  the  con- 
struction of  a  de- 
velopment having 
a   48- ft.   head. 

This  dam  created 
a  pond  about 
600  ft.  long  with  an  average  width  of  125  ft.  The  in- 
take for  the  penstocks  was  located  at  one  end  of  the 
dam  ■  and  was  provided  with  suitable  headgates  and 
racks.  .'\  penstock  7>4  ft.  in  diameter  and  80  ft.  long 
brought  the  water  from  tlie  dam  to  a  looo-hp  turbine 
which  drove  two ,  air  compressors,  each  rated  at  2500 
cu.  ft.  of  free  air  per  minute.  There  was  also  a  3-ft. 
pipe  feeding  the  turbine  which  operated  two  50-kw  gen- 
erators used  for  lighting  the  tunnnel.  Air  was  compressed 
to  no  lb.  pressure  and  distributed  to  the  several  workings  in 
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the  tunnel  through  a  pipe  8  in.  in  diameter  at  the  com- 
pressor plant.  The  pipe  line  was  laid  above  the  tunnel  on 
the  surface  of  the  ground  and  was  provided  with  branches 
leading  through  the  adits  and  shaft  to  the  drills,  the  size 
of  the  pipe  reducing  as  branches  were  taken  ofif. 

The  amount  of  air  from  these  two  compressors  was  not 
alwavs  enough   for  construclion  purposes,  and  an  auxiliary 


FIG.     2 M.\IN     DAM,     SHOWING     SWINGING     FLASHBOARD 

COUNTERWEIGHTS 

steam-driven  compressor  with  a  rating  of  1500  cu.  ft.  of  free 
air  per  minute  was  installed  near  the  lower  end  of  the  tunnel 
to  assist  the  water-driven  compressors.  When  not  required 
for  this  service  the  steam  plant  furnished  air  for  the  drills 
at  work  on  the  power-plant  site. 

Main   Dam   and  Automatic   Swinging   Flashboards  at 
Tunnel  Intake 

The  intake  dam  is  a  rubble  concrete  structure  of  the 
gravity  type  arched  to  a  radius  of  900  ft.  The  maximum 
height  of  the  dam  is  no  ft.  above  the  original  ground  sur- 
face, with  footings  on  solid  rock  from  10  ft.  to  20  ft.  below  ; 
the  crest  length  is  444  ft.,  and  the  total  length  of  spillway  is 
280  ft.  divided  into  ten  sections,  28  ft.  between  piers. 

The  spillway  is  fitted  with  automatic  swinging  fla.sh- 
boards  hinged  on  the  lower  edge  and  controlled  by  rolling 
counterweights  so  arranged  and  designed  that  the  elevation 
of  the  water  back  of  the  dam  will  be  maintained  within  3 
in.  of  the  normal  elevation  of  1500  when  passing  a  tlood 
discharge  of  12,000  cu.  ft.  of  water  a  second.  The  counter- 
weights are  concrete  cylinders  26  ft.  long  by  3.25  ft.  in 
diameter  and  are  fitted  at  each  end  with  heavily  geared 
rolling  contacts  which  roll  on  specially  curved  racks  at- 
tached to  the  side  of  the  piers  above  the  crest.  As  the 
flashboards  are  lowered,  owing  to  the  pressure  of  the  water, 
the  counterweights  are  forced  to  roll  up  the  incline  by  the 
pull  of  galvanized-steel  cables  wound  on  a  drum  at  either 
end  of  the  counterweight  and  connected  to  the  top  of  the 
flashboards. 

The  piers  on  the  crest  of  the  dam  between  which  the 
flashboards  are  placed  carry  a  highway  bridge  made  up  of 
plate  girders  embedded  in  concrete,  having  a  12-ft.  roadway 
and  platforms  for  hand-operated  hoi.sts  for  manipulating 
the  flashboards  should  this  be  desirable  when  the  water  is 
drawn  down  or  to  enable  the  station  operators  to  control 
the  water  at  some  other  elevation  than  that  which  the  flash- 
boards  are  designed  to  maintain.  The  hoists  serve  also  to 
manipulate  two  sand  gates  in  the  dam. 

The  footings  of  the  dam  were  excavated  below  the  river- 
bed and  at  each  end  of  the  dam  until  solid  and  homo- 
geneous rock  was  exposed.  The  earth  and  rock  excava- 
tions necessary  to  secure  suitable  foundations  amounted  to 
10,000  cu.  yd. 


The  rubble  masonry  in  the  dam  is  made  up  of  concrete 
mixed  in  the  proportions  of  one  part  of  Royal  Portland 
cement,  three  parts  of  sand  and  six  parts  of  crushed  rock 
in  which  rocks  or  "plumbs"  which  could  be  easily  handled 
by  derricks  were  embedded.  The  Royal  Portland  cement 
was  manufactured  by  the  Dixie  Portland  Cement  Company 
at  Richard  City,  Tenn.,  each  car  being  thoroughly  inspected, 
and  samples  from  each  car  were  tested  in  accordance  with 
the  standard  tests  of  the  American  Society  for  Testing 
Materials.  The  total  amount  of  concrete  in  the  dam  is 
38,000  cu.  yd.,  and  the  work  was  placed  at  the  rate  of  about 
800  cu.  yd.  to  1000  cu.  yd.  a  week. 

Storage  Da.m 

The  storage  reservoir,  situated  near  .Mathis,  about  6 
miles  above  the  dam  at  the  intake  works,  will  be  formed  by 
the  construction  of  a  reinforced-concrete  dam  of  the  Am- 
bursen  type,  90  ft.  high  and  about  700  ft.  long,  across  the 
riverbed,  and  a  dike  dam  of  the  same  type  of  construction 
across  a  depression  about  50  ft.  below  the  crest  of  the  con- 
crete dam  and  the  elevation  of  the  water  in  the  reservoir. 
These  dams  will  raise  the  water  in  the  reservoir  to  elevation 
1689,  and  the  storage  thus  created  will  impound  1,250,- 
000,000  cu.  ft.  of  water. 

The  main  reservoir  dam  will  have  thirty-three  buttresses, 
spaced  18  ft.  center  to  center,  and  the  footings  of  the  but- 
tresses are  approximately  6  ft.  to  10  ft.  below  the  original 
ground  level.  The  horizontal  joints  of  each  buttress  where 
thinner  sections  rest  on  thicker  sections  below  are  made  up 
with  raised  keys  so  that  there  can  be  no  possibility  of  hori- 
zontal sliding. 

The  reinforced-concrete  deck  which  is  carried  on  the 
upstream  faces  of  the  buttresses  is  of  the  arched  beam  type 


FIG.    3—  iJO\\  .\STRE.\.M     SIDE     OF     INTAKE    DAM 

of  construction,  the  face  of  the  deck  being  flush  with  the 
upstream  faces  of  the  buttresses.  The  thickness  of  the  deck 
at  the  crown  of  the  arch  is  39  in.  at  the  bottom  and  18  in. 
at  the  top.  The  deck  is  sealed  with  the  river  bottom  by 
means  of  a  cut-off  wall,  4  ft.  thick,  which  extends  10  ft.  or 
15  ft.  below  the  original  ground  surface. 
The  spillway  deck  and  apron  are  constructed  of   rein- 
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forced  concrete  and  are  designed  to  offer  the  least  resist- 
ance to  the  passage  of  floods  and  at  the  same  time  protect 
the  footings  of  the  buttresses  from  undermining.  The  spill- 
way apron  is  18  in.  thick.  The  crest  of  the  dam  will  be 
divided  into  sixteen  sections,  each  section  being  16  ft.  clear 
between  piers,  which  are  2  ft.  in  thickness  and  which  will 
carry  a  footbridge  about  I2  ft.  above  the  crest  of  the  dam. 

The  concrete  in  the  structure  is  mixed  in  the  proportions 
of  one  part  cement,  two  parts  sand  and  four  parts  crushed 
stone  for  the  upstream  deck,  crest  and  spillway  apron,  and 
I  .-3  :6  for  the  concrete  in  the  buttresses. 

Three  48-in.  hydraulic  gate  valves  of  special  design  are 
provided  to  drain  the  reservoir  when  necessary.  These 
valves  are  equipped  with  gates  having  a  straight  lower  edge 
and  are  fitted  with  machine-surfaced  brass  guides  for  the 


steel  gate  with  hoisting  apparatus  and  racks  having  a 
screening  area  of  about  375  sq.  ft.  per  section  or  1875  sq.  ft. 
for  the  entire  intake.  The  division  walls  are  3  ft.  in  thick- 
ness and  are  extended  forward  to  form  the  intake  piers. 
The  piers  are  provided  with  stop-log  grooves  and  are  ar- 
ranged so  that  it  is  possible  to  gain  access  to  any  gate  for 
repairs  when  necessary.  At  the  rear  of  each  division  wall 
there  is  an  opening,  22  ft.  high  by  11.5  ft.  wide,  which 
allows  the  water  to  pass  to  the  tunnel  entrance  at  the  center 
of  the  rear  wall  at  the  bottom.  The  bottom  of  the  tunnel 
is  26.5  ft.  below  the  elevation  of  low  water  and  46.5  ft. 
below  the  elevation  of  high  water  in  the  reservoir,  so  that 
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gate.    This  design  was  adopted  as  being  the  most  suitable 
for  throttling  purposes. 

Provision  is  being  made  for  the  future  construction  of  a 
power  plant  containing  two  3000-kw  units  which  will  utilize 
the  energy  of  the  water  drawn  from  storage  and  which  will 
deliver  the  energy  over  a  transmission  line  to  the  main  line 
at  the  power  plant  below. 

Intake 

The  intake  forming  the  entrance  to  the  tunnel  is  a  rein- 
lorced-concrete  structure  62  ft.  wide  by  38  ft.  from  front 
of  intake  piers  to  face  of  rear  wall.  The  chamber  is  di- 
vided into  five  sections  by  concrete  division  walls,  each 
section  being  provided  with  an  8-ft.  by  lo-ft.  structural- 


the  top  of  the  tunnel  is  always  submerged  at  least  12  ft. 
The  bottom  of  the  intake  slopes  upward  to  the  entrance 
gate,  the  bottom  sill  of  the  gate  frame  being  9.5  ft.  above 
the  bottom  of  the  tunnel.  The  top  of  the  intake  is  21.5  ft. 
above  the  bottom  of  the  tunnel. 

An  arched  reinforced-concrete  thrust  girder  is  placed  at 
the  center  of  the  division  walls  to  take  care  of  the  thrust 
from  the  side  walls  when  the  intake  is  unwatcred.  This 
girder  is  5  ft.  wide  and  4  ft.  deep  at  the  crown  of  the  arch 
and  is  placed  so  that  the  top  is  about  3  ft.  above  the  low- 
water  elevation  in  the  reservoir,  thus  forming  a  platform 
from  which  the  lower  set  of  racks  can  be  raked  by  hand 
in  the  two  sections  which  arc  not  provided  with  mechanical 
raking  devices. 

The  gate  hoists  are  hand-operated.  One  of  the  hoists  is 
fitted  with  steel  gears,  the  other  four  with  cast-iron  gears. 
The  force  is  transmitted  to  the  gate  through  structural- 
steel  gate  stems  which  pass  through  roller  guide  bearings. 

The  racks  are  made  up  of  J|-in.  x  4-in.  flat  bars,  spaced 
1%  in.  center  to  center,  and  rest  on  12-in.  I-beams.  The 
slope  of  the  rack  is  5  in.  to  the  foot  from  the  vertical.  Two 
sections  of  the  intake  arc  fitted  with  two  sets  of  racks  each 
about  20  ft.  long.    The  other  three  sections  are  fitted  with 


I26o 


ELECTRICAL     WORLD 


Vol.  02,  No.  2$ 


conliiuious  racks  and  iiioior-opcratcd,  mechanical  raking 
devices  to  remove  debris,  particularly  during  the  season  of 
the  year  when  leaves  are  floating  on  the  water. 

Tunnel 
.\  concrete-lined  tunnel,  6670  ft.  long,  connects  the  in- 
take with  a   forebay  excavated   in  the  rock.     The  tunnel 
section  resembles  a  horseshoe  in  shape,  the  height  being  14 


FIG.   5 INT.\KE   AND  TUNNEL 

ft.  and  the  width  12  ft.,  with  the  top  arch  at  a  radius  of 
6  ft.  The  net  sectional  area  is  151  sq.  ft.  It  is  lined  with 
concrete  for  an  average  thickness  of  18  in. 

The  tunnel  has  a  ma.xiniuni  rating  of  1555  cu.  ft.  of  water 
per  second,  with  a  velocity  of  water  of  10.3  ft.  per  second. 
The  normal  flow  through  the  tunnel  with  rated  load  on  all 
the  units  in  the  plant  is  1160,  with  a  corresponding  velocity 
of  /.J  ft.  per  second. 

To  facilitate  the  construction  of  the  tunnel  one  shaft  and 
three  adits  were  constructed.  The  distance  from  the  en- 
trance portal  to  the  shaft  is  1283  ft.,  from  the  shaft  to  the 
first  adit  1443  ft.,  from  the  first  to  the  second  adit  1473  ft., 
from  the  second  to  the  third  adit  ion  ft.,  and  from  the 
third  adit  to  the  discharge  portal  1460  ft.  Thus  the  work- 
ing of  the  tunnel  was  conducted  through  six  openings, 
making  ten  headings.  The  shaft  is  about  100  ft.  deep  and 
about  10  ft.  by  12  ft.  in  section.  The  adits  are  7  ft.  high  by 
13  ft.  wide. 

The  excavation  of  the  tunnel  was  accomplished  by  first 
excavating  a  heading  8  ft.  high  the  entire  length  between 
adits  and  then  excavating  the  bench.  The  rock  encountered 
in  places  required  special  timbering  and  was  of  such  a 
nature  that  the  progress  of  the  work  was  greatly  delayed. 

The  concrete  lining  was  placed  around  steel  forms  by 
means  of  a  specially  designed  air  concreting  machine.  The 
concrete  was  mixed  in  the  proportions  of  one  part  Portland 
cement,  three  parts  sand  made  from  rolled  crushed  rock 
and  five  parts  crushed  rock.  The  total  amount  of  concrete 
for  the  tunnel  is  estimated  to  be  18,000  cu.  yd.,  the  total 
yardage  of  excavation  being  about  60,000  cu.  yd. 

Forebay 
The  forebay  at  the  lower  end  of  the  tunnel  is  designed  to 
take  care  of  the  maximum  surge  due  to  the  sudden  closing 
of  the  gates  of  all  the  wheels  when  running  at  25  per  cent 
overload.  It  is  estimated  that  during  25  per  cent  overload 
operation  the  elevation  of  the  water  in  the  forebay  will  be 


about  i^  ft.  below  the  elevation  at  the  intake,  owing  to 
friction  losses  in  the  tunnel,  and  that  if  all  the  turbine  gates 
are  suddenly  closed  the  resulting  surge  in  the  tunnel  will 
raise  the  water  in  the  forebay  to  about  29  ft.  above  the 
elevation  at  the  intake. 

The  bottom  of  this  forebay  is  about  63  ft.  below  the 
ground  level  and  is  30  ft.  by  71  ft.  inside  in  plan  and  93 
ft.  high.  'Ihe  walls  ol  the  forebay  are  of  concrete  rein- 
forced with  heavy  structural-steel  framework  with  cross- 
lie  beams.  An  emergency  gate,  7.5  ft.  square,  made  of 
structural  steel  is  placed  at  the  entrance  of  each  penstock 
at  the  bottom  of  the  forebay.  Each  gate  is  swung  on  pin 
hinges  on  the  top  side  and  is  held  open  by  a  chain  pass- 
ing over  a  hand-operated  hoisting  mechanism  at  top  of  the 
forebay. 

Penstocks 

From  the  forebay  the  water  is  conducted  to  the  turbines 
through  60-in.  penstocks.  Five  of  these  penstocks  have 
been  constructed,  with  provision  for  a  sixth  to  be  con- 
structed at  a  later  date.  The  penstocks  are  of  riveted  steel 
varying  in  thickness  from  J^  in.  to  9/16  in.  and  are  from 
1200  ft.  to  1258  ft.  in  total  length  from  the  forebay  to  the 
power  plant.  The  greater  portion  of  the  penstocks  are 
on  grades  exceeding  70  per  cent,  the  maximum  grade  being 
150  per  cent. 

At  the  upper  end  of  the  penstocks  remote-controlled, 
motor-operated  gate  valves,  60  in.  in  diameter,  are  provided. 
These  valves  are  furnished  with  limit  switches  and  are 
operated  from  the  power  plant. 

At  the  lower  end  of  the  penstocks  a  heavy  anchorage 
casting  of  cast  steel  is  solidly  embedded  in  the  con- 
crete of  the  power  house  and  connects  with  the  turbine 
casing  on  one  side  and  with  a  hydraulically  operated  gate 
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valve  on  the  other  side.  These  anchorages  are  designed  to 
take  the  thrust  from  the  penstocks  and  thus  relieve  the 
wheel  cases  from  stresses  tending  to  impair  their  alignment. 
The  hydraulically  operated  gate  valves  are  45  in.  in  diam- 
eter and  are  fitted  with  leather-cup  ring-packed  pistons. 
These  valves  are  furnished  with  a  pilot  or  operating  valve 
so  designed  that  the  gate  can  be  held  in  any  position  desired 


December  20,  1913 


ELECTRICAL    WORLD 


1".  I.  i:i    I"  U  llA  I.     W  (  )  K  I.  1) 


V.iL.  62.  No. 


Iiy  tlif  operator.  The  liyilraulic  pressure  in  the  cylinder 
lor  operating  the  valve  is  that  (hie  to  the  head  of  the  water 
in  the  penstock. 

.\hove  the  liydraulic  gate  valve  and  just  outside  the  p  luer 
plant  a  V'enturi  meter  with  3,vin.  throat  is  installed  in  each 
lienstock.  The  indicating  and  recording  instruments  are 
located  in  the  switch  house. 
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'rile  penstocks  arc  carried  on  concrete  piers  spaced  about 
.^_'  It.  center  to  center.  .\t  or  near  each  change  of  grade  a 
hea\v  concrete  anchorage  block  is  provided  tor  each 
.straight  section  o\er   100   fi.  in  length. 

I'owKi;   I'l.Axr   lirii.iil.NC.s 

riie  general  arrangement  of  the  Ijuildings,  wliich  incbule 
the  main  power  house  and  a  transformer  and  high-tension 
switch  house,  resembles  a  letter  H.  The  power  house  faces 
the  tailrace  excavated  in  the  riverbed.  At  the  rear  of  the 
power  house,  and  separated  from  it  by  a  clear  distance  of 
28  ft.,  the  switch  house  is  situated,  these  two  buildings  be- 
ing interconnected  by  a  small  building  containing  the 
switch-control  apparatus.  Iiy  this  arrangement  amjile  ligbt 
is  admitted  on  all  sides  of  the  principal  buildings. 

The  main  power  house  is  192  ft.  long  by  48  ft.  wide 
•ind  contains  space  for  six  main  units  spaced  28  ft.  center 
lo  center.  The  lower  chords  of  the  roof  trusses  are  49  ft. 
above  the  generator-room  floor.  Massive  concrete  con- 
struction was  used  for  the  foundation,  the  walls  being  of 
concrete  to  an  elevation  I '/J.  ft.  above  the  main  generator 
lloor.  The  generator-room  floor  is  constructed  with  heavy 
sieel  girder  beams  to  distribute  the  load  from  the  generator 
frames,  and  the  concrete  is  monolithic  with  the  side  walls. 

The  structural-steel  framework  of  the  building  rests  on 
the  concrete  foundation  walls.  .\  plate  girder  runway  is 
provided  for  a  60-ton  crane.  The  roof  trusses  are  of  the 
1  ink  tvpe  and  support  purlins  having  15.5  ft.  s]ian.  on 
which  the  roofing  tiles  are  laid  directly. 

The  side  walls  of  the  power  house  are  constructed  of  red 
liiick  with  marble  pila.ster  caps  and  windowsills.  The  roof- 
ing is  of  reinforced-concrete  tile  construction  colored  red 
to  harmonize  with  the  coloring  of  the  side  walls.  The 
roofing  tile  is  designed  to  rest  directly  on  purlins  spaced 
4  ft.  center  to  center  and  is  arranged  to  seal  weather-tight 
on  all  edges.  .'\  monitor  extends  nearly  the  entire  length 
of  the  ridge  of  the  roof  and  contains  about  1200  sq.  ft.  of 
window  area. 

The  windows  are  of  the  "hencstra"  steel-type  sash, 
glazed    with    selected    double-thick    .\merican    sheet    glass. 


I  he  monitor  sashes  and  about  half  of  the  other  sashes  arc 
operated  by  the  Urouve  system  of  window  operators.  Roll- 
ing steel  doors  are  iirovided  at  the  principal  entrances. 
.Sieel  stairways  and  railings  are  located  at  convenient  places 
LNtending  from  floor  to  floor. 

.\  gallery  155  ft.  long,  with  a  stairway  at  each  end.  is 
provided  along  the  back  of  the  generator  room,  which 
lorms  the  roof  of  the  rheostat  rooms  and  from  which  the 
operator  comniaiuls  a  good  view  of  the  operating  floor. 

I  be  basement  of  the  turbine  room  contains  the  complete 
ii:rl)ine  unit  together  with  the  pressure  i)unips  and  gate- 
I  .iiirolliiig  mechanism.  The  generator-room  floor  above 
-niiports  the  frames  of  the  main  generators  and  the  super- 
iin|)osed  thrust  bearings  which  carry  the  entire  revolving 
pins  of  the  machines. 

Ihe   transformer   and   high-tension   switch   house   is   250 
It.  long  by  50  ft.  wide  and  is  situated  on  the  side  hill  '•' 
I  he  giirge  back  of  the  power  house  so  that  the  front  wal' 
-'5  ft.  to  the  rear  of  the  back  wall  of  the  power  ho.ise. 

I  be  transformer  room  is  above  the  low-tension  room, 
tlic  elevation  of  the  low-tension  switch-room  floor  being 
I  lie  same  as  that  of  the  gallery  in  the  power  house.  This 
loom  provides  space  for  eighteen  transformers. 

Ihe  high-tension  switch  room  is  located  over  the  trans- 
fnniier  room   and  contains  all  the  high-tension  switching 
gear  of  the  stati(jn,  as  well  as  the  high-tension  buses  from 
which   the   electrical  energy   is  taken  out  to  the  transn 
sinn  lines. 

Hie  general  construction  of  the  building  is  similar  iw 
iliat  of  the  main  power  house,  except  that  there  is  no  mon- 
iior  and  the  roof  trusses  are  of  a  special  design  with  a 
raised  cord  to  provide  space  for  the  necessary  buses  with- 
out unnecessarily  raising  the  walls  of  the  building. 


^^^^^^^wy^i 

^^■v-y 

.  ^..  •■.. 

BSHP^^ 

^Si 

■k    J.. 

Hiffin 

;  ^' 

Tnp 

^^^^^vj^v; 

-li^r- 

H ^^  [ 

FIl'..    9 (iEXEK.M,    VIEW    1)1-    Ch.Nf-K  \  i  i  %  ' .    m  .\  i  hp.N 

.\  straight-flight  steel  stairway  with  landings  connects  all 
the  floors.  .-\  traveling  trolley  hoist  electrically  operated 
has  been  installed  for  raising  material  to  the  upper  floor. 
The  transformers  are  jilaced  on  one  side  of  a  track  which 
forms  the  runway  for  a  transformer  truck. 

The  first  floor  contains  a  250-kw  Pelton  waterwlv  .-1. 
tapped   off    from   the   penstocks,   which   is   used   to   nu^ 
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auxiliary  exciting  generator,  and  also  a  small  compressor 
plant  for  the  supply  of  air  for  cleaning  and  other  purposes. 
The  second  floor,  which  is  at  the  same  elevation  as  the 
generator  room  of  the  power  house,  contains  lavatory  fix- 
tures and  lockers.  The  ujiper  floor,  which  is  at  the  same 
elevation  as  the  gallery  in  the  power  house,  into  which  it 
opens,  and  as  the  low-tension  switch  room  in  the  switch 
house,  contains  the  switching  gear  for  controlling  all  the 
main  switches  throughout  the  station. 

IIyIiRAULIC    ^L\CmNEKY 

The  prime  movers  of  the  power  plant  consist  of  five 
S.  Morgan  Smith  Company  17,000-hp  vertical-shaft  tur- 
bines of  the  Francis  type  with  scroll  cases.  Space  is  pro- 
vided for  a  sixth  unit,  making  the  ultimate  generating 
capacity  102,000  hp. 

The  turbines  are  designed  for  an  average  head  of  600  ft. 
and  operate  at  514  r.p.m.  Each  turbine  is  provided  with 
an  oil-pressure  governor,  twin-gate  operating  cylinders  and 
a  heavy  walking  beam  to  operate  the  gates.  A  relief  valve 
of  special  design  to  discharge  about  70  per  cent  of  the 
water  in  case  of  a  sudden  closing  of  the  gate  is  connected 
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FIG.    10 HIGH-TENSION   SWITCH   ROO.M 

to  the  scroll  case  of  each  turbine  on  the  same  center  line 
as  that  of  the  penstock  connection. 

The  runners  are  of  special  design  and  are  of  bronze, 
while  the  gates  are  of  forged  steel  with  bronze-bushed 
pivot  bearings  and  bronze-lined  packing  glands.  .Selected 
cast  iron  was  used  for  the  scroll  cases,  which  were  cast  in 
one  piece  and  each  case  tested  under  400  lb.  hydraulic  pres- 
sure per  square  inch.  Each  case  is  about  14  ft.  outside 
diameter  and  contains  about  28  tons  of  metal.  Each  tur- 
bine discharges  through  concrete  draft  tubes  lined  with 
steel  plate  of  such  design  that  the  water  is  delivered  tn  the 
tailrace  with  minimum  disturbance  of  the  water.  The  nor- 
mal draft  head  on  the  runner  is  22  ft. 

'i'he  general  arrangement  of  each  prime  mover  consists 
of  the  turbine  runner,  the  rotating  field  of  the  main  gen- 
erator and  the  armature  of  the  exciting  generator,  each 
superimposed  above  the  other  on  the  vertical  shaft  and  the 
whole  carried  by  an  oil-pressure  thrust  bearing  at  the  u])- 
per  end  of  the  shaft,  with  the  exceptirn  of  the  exciter,  which 
is  above  the  thrust  bearing.  There  are  two  guide  bearings, 
one  above  the  turbine  runner  and  one  below  the  generator 


armature.  Ilie  shaft  is  made  in  two  sections  ^n  nickel 
steel  and  with  forged  steel  flanges  and  tapered  flange  bolts 
fitting  into  concentrically  reamed  holes.  The  governor 
pump  and  the  pump  for  supplying  oil  to  the  thrust  bearings 
are  driven  by  worm-gear-driven  counter  shafting  in  the 
generator-room  basement.  Each  unit  is  fully  equipped  with 
its  own  governor  and  thrust-bearing  pumps,  tlie  thrust- 
l)earing  pumjis  being  interconnected  so  th.u  the  pumps  can 
be  operated  interchangeably. 

The  si.x  main  generators  are  of  the  General  Electric  Com- 
pany's vertical  types  rated  at  10,000  kva.  514  r.p.m..  6600 
volts,  60  cycles,  three-phase,  with  100  kw,  250-volt  exciters 
on  the  dome  of  the  main  generators.  b'ach  exciter  is 
capable  of  exciting  two  generators  at  its  full  load.  These 
machines  have  a  flywheel  (W'R*)-  effect  of  1,230,000  it.-lb. 
The  revolving  field  is  made  up  of  solid  sheet  steel  disks 
bolted  together. 

The  switchboards  are  placed  on  the  lop  floor.  (i\erlooking 
the  main  operating  room  of  the  switch-control  house  which 
joins  the  generator  building  to  the  switch  house.  .\  bench- 
board contains  all  the  control  switches,  mimic  buses,  signal 
lamps,  etc..  and  directly  in  the  rear  are  vertical  instrument 
jjanels   containing  indicating   and   integrating   in.struments. 

The  exciter  switchboard  is  on  the  main  floor  of  the  gen- 
1- rating  room,  directly  under  the  control  (lanels.  Directly 
opposite  each  generator  is  a  panel  containing  the  field  re- 
sistor dial,  remote-control  field-switch  operators,  signals,  etc. 

Erom  the  generators  the  main  cables  are  carried  to  the 
adjoining  switch  house  and  connectetl  through  their  respec- 
tive oil  switches,  buses,  etc.,  to  the  step-up  transformers. 
1  hree  3333-kva  single-phase  transformers  per  generator 
group  transform  the  voltage  from  6600  volts  to  63.500  volts, 
giving  1 10.000  volts  to  the  line  potential  when  ^'-connected. 
Erom  the  high-voltage  terminals  of  the  transformers  the 
energy  is  carried  through  high-tension  oil  switches,  buses, 
etc.,  to  the  outgoing  lines.  The  neutral  of  these  transform- 
ers is  connected  through  a  neutral  resistor  at  the  end' of 
the  switch  house. 

The  entire  station  control  is  centered  about  this  point. 
and  it  is  possible  by  the  use  of  remote-control  apparatus  to 
control  the  operation  of  all  the  main  apparatus  in  the  sta- 
tion. I  he  generator  rheostats  are  placed  under  a  gallery 
i-ntirely  isolated  from  the  main  operating  room  and  venti- 
lated with  suitable  louvers,  so  that  the  heat  can  be  readily 
carried  away. 

In  the  main  generating  station  the  entire  excitation  is 
taken  from  the  direct-connected  exciters,  there  being  no 
motor-generators  or  water-driven  exciters,  thereby  elim- 
inating the  need  of  complicated  hydratilic  connections  in 
order  to  select  any  particular  ])enstock. 

The  scheme  of  isolating  each  generator  has  been  carried 
nut,  and  the  low-tension  transfer  bus  is  the  only  connecting 
link  between  the  generators  in  the  low-tension  switching 
loom.  These  oil  switches  are  mounted  in  groups  and  sepa- 
rated about  20  ft.  from  each  other.  The  high-tension  iio.- 
ooo-volt  bus  is  carried  from  the  roof  trusses  of  the  high- 
tension  switching  gallery,  the  trusses  being  of  a  speci.'d 
design  in  order  to  give  suflicient  clearance  for  the  wiring. 
|->V  this  type  of  truss  it  is  possible  to  cut  down  considerably 
the  height  of  the  building  and  use  the  usual  waste  si)ace  for 
wiring.  The  high-tension  wiring  is  carried  from  the  switch 
house  through  a  new  type  of  line  entrance  bushing  speci- 
ally developed  for  this  plant,  and  it  requires  iki  exterior 
protection  from  the  weather  other  than  the  bushing  itself. 
On  the  exterior  of  the  btiilding  there  is  an  extension  of  the 
interior  bus,  making  it  possible  to  supplement  the  interi(U- 
bus  in  case  of  trouble  to  bushings,  insulators,  etc.  All  the 
high-tension  electrolytic  arresters,  horn-gaps.  etc..  are 
mounted  on  a  structure  built  on  the  side  of  the  hill  adjoin- 
ing the  switch  house. 

Tn  a  subsequent  article  tln'  transmission  line  and  semi- 
outdoor  substations,  that  at  Atlanta  being  the  largest  in 
the  world,  will  be  described. 
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Ornamental  Lighting  in  Residential  Districts 


Series  tungsten  system  covering  all  streets 
of  Champaign,  III.  -Underground  and 
overhead  distribution.     By  J.  R.  Cravath 


T\IE  artificial  lighting  oi  tiovvii-town  streets  by  means 
of  ornamental  lamp  standards  has  become  ex- 
tremely popular  among  progressive  American 
v;ltie.^  and  towns.  Little  has  been  done,  however,  toward 
the  extension  of  such  ornamental  lighting  over  the  streets 
of  entire  communities  particularly  in  residential  sections. 
For  tlii^  reason  the  features  of  the  complete  system  wiiicli 


1  U;.    1 — LU.\.\ir.\IUN   .STHEET   Llr.llTIXG.   OVERHEAD  SUPPLY 

lights  Champaign.  HI.,  a  city  of  15,000  people,  should  lie 
of  special  interest  to  residents  of  similar  small  cities  since 
It  shows  what  can  be  done  with  a  very  limited  amount  of 
money. 

Before  the  installation  ol  the  present  system  Champaign 
was  lighted  by  the  method  typical  of  cities  of  its  class  in 
the  Mississippi  Valley,  namely,  inclosed  alternating-current 
6.6-amp  series  carbon  arc  lamps,  spaced  two  blocks  apart 
at  every  other  street  intersection.  In  the  downtown  dis- 
trict, however,  some  of  the  more  enterprising  merchants 
had  joined  together  and  erected  thirty-six  five-lamp  stand- 
ards of  a  familiar  type.  In  191 1  the  city  voted  bonds  for 
S35,ooo  to  install  an  ornamental  street-lighting  system, 
although,  unfortunately,  its  City  Council  and  citizens  were 
insufficiently  informed  as  to  the  e.xtent  and  kind  of  a  sys- 
tem which  could  be  put  in  for  $35,000.  .\ccordingly  sev- 
eral months  later,  in  1912,  when  the  writer  was  retaineil 
to  draw  up  plans,  he  was  faced  with  the  rather  difficult 
l)roblem  of  desijjning  an  ornamental  system  which  would 
come  within  the  appropriation  and  yet  be  creditable  to  the 
city.  Instructions  received  from  the  Council  were  to  place 
wires  underground  within  the  fire  limits  in  the  central  part 
of  the  city  and  overhead  in  the  residential  sections. 
Selection  of  Types  of  Construction 

Extensive  preliminary  studies  were  first  made  of  street- 
lighting  systems  in  other  cities.  Special  consideration  was 
given  to  the  excellent  scheme  in  use  at  Toronto,  Canada, 
using  24-ft.  concrete  poles  about  no  ft.  apart  with  a  spe- 
cial design  of  lantern  on  each  pole.  In  spite  of  the  low 
cost  at  which  these  concrete  poles  were  made  in  Toronto, 
it  was  found  that  they  would  be  too  expensive  for  the 
Champaign  installation,  and  it  was  finally  decided  to  use 
very  light  tubular  steel  poles. 


Another  problem  was  that  of  securnig  reliable  under- 
ground construction  for  a  series  system  operating  at  a 
maximum  pressure  of  2200  volts.  Single-conductor  lead- 
covered  and  steel-taped  cable  naturally  suggested  itself, 
but  at  the  time  these  plans  were  being  prepared  only  one 
installation  of  such  cable  on  high-voltage  series  work  could 
Id  the  writer's  knowledge  be  found  in  the  United  States, 
that  at  Charles  City,  la.  Considerable  doubt  existed  in  the 
minds  of  many  engineers  whether  the  efifect  of  the  steel- 
tape  niagnclic  circuit  inclosing  such  a  single  conductoi 
carrying  iilternating  current  would  not  set  up  so  much 
reactance  as  to  make  the  use  of  such  cable  out  of  the 
(juestion.  A  special  test  made  on  the  Charles  City  circuit, 
carrying  6.6  amp,  showed,  however,  the  total  drop  in  pres- 
>ure  per  1000  ft.  of  No.  6  steel-taped  3500-volt  cable  to  be 
0.07  volts,  of  which  about  2.7  volts  was  accounted  for  b> 
the  ohniic  resistance,  so  that  the  use  of  this  cable  was  found 
to   be   (juite    feasible. 

The  next  problem  was  that  of  securing  an  ornamenta 
design  of  lantern  which  should  also  be  as  efficient  as  pos- 
sible. .Kfter  considerable  study  a  design  was  evolved 
which  offered  the  advantages  of  a  good-sized  reflector 
together  with  an  artistic  antique  appearance,  a  combina- 
tion  apparently   not  heretofore  available. 

In  the  down-town  district  the  plans  called  for  sixty-foui 
single-lamp  standards,  each  equipped  with  a  ball  globe,  i 
series  socket  and  a  200-cp  series  tungsten  lamp.  All  an 
within  the  fire  limits  and  are  supplied  from  single-con- 
ductor lead-covered  and  steel-taped  underground  cable 
These  sixty-four  post  lamps  were  installed  simply  to  sup- 
plement the  existing  ornamental  lighting  and  are  placei 
on  the  less  important  streets  not  already  lighted  by  the  five- 
lamp  clusters.  The  single-lamp  standards  present  nothinf 
new  in  design,  since  they  consist  simply  of  fluted  pressed- 


KIG.    2 CII.\MPAIGN    STKEET    LIGHTING,   UNDERGROUND  SUPl'LV 

Steel  columns  with  cast  bases  and  tops  equipped  with  14-in 
Alba  ball  globes  having  8-in.  necks. 

Overhead   Distribution   in   Residential   Section 

In  the  residential  districts,  where  the  wires  are  over- 
head, light  tubular  steel  poles  are  installed.  The  commoti- 
est  size  of  pole  is  25  ft.  long  with  a  bottom  section  3  in 
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n  internal  diameter  and  a  top  section  2.5  in.  in  internal 
ianieter.  Although  the  same  type  of  pole  is  employed 
or  both  lamps  and  lines,  such  light  steel-pole  construction 
ifould  not  be  at  all  suited  to  a  general  distribution  sys- 
em  as  the  poles  are  not  heavy  enougli  to  permit  natural 
icreases  in  line  capacity  and  there  would  be  difficulty  in 
.'orking  on  live  lines  in  the  daytime.  For  a  street-lighting 
ystem,  however,  where  the  number  of  lines  will  always  be 
mited  to  a  few  No.  6  wires,  and  where  the  energy  is  off 
uring  the  daytime,  this  objection  does  not  hold.  These 
ght  poles  are  unobtrusive  and  render  the  street-lighting 
ircuits  as  inconspicuous  as  it  is  possible  to  have  them  with 
verhead  construction. 

All  sections  of  the  overhead  system  are  designed  to  be 
asily  converted  into  an  underground  system  wherever  the 
roperty  owners  along  any  given  street  desire  to  pay  the 
ost  of  making  the  change.  In  such  an  event  cast-iron 
ases  can  be  slipped  around  the  bottoms  of  the  poles,  these 
ases  being  used  to  cover  the  entrance  of  the  underground 
able. 

In  the  overhead  districts  the  general  plan  has  been  to 
jcate  loo-cp  series  tungsten  lamps  at  the  street  intersec- 
10ns  and  60-cp  series  tungsten  lamps  midway  between 
treet  intersections  on  the  longest  and  the  most  important 
locks.  As  it  was  not  feasible  to  locate  lamps  midway  of 
11  blocks,  some  uniform  rule  had  to  be  adopted  for  locat- 
ig  these  mid-block  lamps.  This  rule  was  as  follows:  On 
locks  over  400  ft.  between  street  centers  one  lamp  was 
laced  in  the  middle  of  the  block  provided  that  there  were 
ight  houses  fronting  on  the  street  or  that  the  street  was 
nportant  enough  to  be  paved.  In  case  the  system  is  later 
hanged  to  underground  each  of  the  present  overhead-line 
oles  can  be  made  to  carry  a  lantern  with  a  32-cp  lamp. 
r  such  additional  lamps  can  be  added  with  the  present 
verhead  distribution.  The  system  selected  therefore 
ffers  great  flexibility. 

The  design  of  lantern  and  bracket  used  comprises  a  cast- 


jGS.    3    AND    4 STANDAKD    FOR     SIDE-STREET     LIGHTING      AND 

STANDARD    FOR    TYPICAL   RESIDENCE    STREET 

t)n  lantern  top  into  which  is  screwed  a  1.25-in.  standard 
pe,  bent  as  shown  in  the  illustrations,  to  form  a  bracket 
th  the  aid  of  a  curved  brace.  The  lantern  top  contains 
porcelain  series  receptacle  and  film  cut-out  of  the  Gen- 
jil  Electric  type  used  on  exposed  work.  The  size  of  the 
it-iron  top  is  such  as  to  cover  and  render  inconspicuous 
\  i8-in.  flat  white  enameled-steel  reflector.     A  cylindrical 


Alba  lantern  globe,  8  in.  in  diameter  and  8  in.  high,  is  held 
up  against  this  reflector  by  four  long  bolts  passing  through 
a  cast-iron  ring  into  which  the  bottom  of  the  globe  fits. 
The  flat  reflector  is  placed  low  over  the  lamp  so  as  to 
intercept  as  much  of  the  upward  light  flux  as  possible. 

The    distribution    of    light    about    this    type    of    lantern 
equipped  with  a  60-cp  series  tungsten  lamp,  as  compared  to 


FIG.     S DETAILS    OF    LAMP 


a  14-in.  upright  Alba  ball  globe  with  the  same  lamp,  is 
shown  by  the  accompanying  photometric  curve,  based  on 
tests  made  by  the  Electrical  Testing  Laboratories  of  New 
York.  This  curve  shows  about  18.5  per  cent  greater 
candle-power  at  an  angle  of  j^  deg.  from  the  vertical  with 
the  lantern  than  with  the  plain  ball,  and  an  increasing 
percentage  at  angles  nearer  the  vertical. 

In  most  series  incandescent-lamp  fixtures  which  have  the 
wires  concealed  in  the  pipe  of  the  bracket  a  weak  point 
of  insulation  results  where  the  wires  enter  the  bracket. 
Special  attention  was  given  in  the  present  design  to  secur- 
ing good  insulation  at  the  point  of  entrance,  while  at  the 
same  time  having  the  bracket  present  a  neat  appearance. 
Duplex  3500-volt  cable  is  used  inside  the  bracket,  and 
where  the  cable  leaves  the  bracket  a  special  joint  of  com- 
pound and  tape  is  made  up  as  shown  in  the  sketch.  Where 
this  design  of  lantern  bracket  is  used  with  underground 
work  the  duplex  high-tension  cable  is  provided  with  sim- 
ilar joints  at  the  top  of  both  the  pipe  bracket  and  the  pole, 
while  a  porcelain  disconnecting  scries  pot-head  is  used  in 
the  base  of  the  pole. 

Underground  Construction   at  Private  Expense 

The  system  as  originally  designed  (and  upon  which  the 
successful  bidder  submitted  a  jiroposal  bringing  the  total 
cost  within  the  $35,f)00  ajjpropriatinn)  called  for  sixty-four 
_'oo-cp  lamps  on  single  standards,  with  underground  supply, 
331  lanterns  with  loo-cp  lamps,  and  252  lanterns  with  60- 
cp  lamps,  making  a  total  of  583  lanterns  with  overhead 
supply  in  the  residence  districts. 

After  the  contract  had  been  let  to  the  successful  bidder, 
the  propertv  owners  on  some  of  the  best  residential  streets 
asked  permission  to  put  in  an  underground  system  and  pay 
the  extra  cost  involved.  This  permission  was  granted  in 
all  cases,  but  with  the  provision  that  the  jilans  for  the 
underground  .system  should  be  approved  by  the  city's  en- 
gineer. In  order  to  secure  uniformity,  a  rule  was  adopted 
requiring  all  lanterns  in  the  residence  district  to  follow 
the  standard  pattern  already  designed.    For  those  residence 


1266 


ELECTRICAL     WORLD 


Vol..  bJ.  So.  25 


>irect.s  in  whicli  iin(Jcrgrouiid  lines  were  installed  at  the 
outset  a  new  post  was  designed  resembling  in  general  the 
overhead  posts  bnt  provided  with  a  cast-iron  base  resting; 
on  a  concrete  block,  instead  of  the  usual  tubular  steel  em- 
bedded in  concrete.  This  underground-type  post  is  16  ft. 
high,  or  4  ft.  shorter  than  the  regular  overhead  poles. 
Where  the.sc   posts  are   installed  on   residence  streets  with 


f  ?■  Conduclvr.  3500  Wt  Cable 
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Fin.   f) MKTIIDl)  01-    I MMNi;   r.MU.ES   AT  TOP   OF    PIPE   BRACKETS 

underground  wires  they  are  spaced  appro-xiniately  150  It. 
apart  along  each  curb  line,  making  one  lamp  for  each  75 
hnear  feet  of  street.  Necessarily  some  slight  variation 
has  occurred  from  this  spacing  on  accoiuit  of  the  length 
of  the  city  blocks  and  also  because  of  various  obstructions. 
'i'he  rule  was  made,  however,  not  to  permit  lamps  to  be 
placed  on  both  sides  of  the  street  unless  property  owners 
were  willing  to  stand  the  expense  of  a  lamp-post  for  every 
75  linear  feet  of  street,  as  it  had  already  been  demonstrated 
by  certain  tests  in  Chicago  that  unless  such  a  spacing  as 
this  could  be  maintained  it  would  be  better  to  have  all  the 
lamps  on  one  side  of  the  .street.  In  the  residential  imder- 
ground  districts,  as  just  described,  the  lamps  are  all  of 
32-cp  rating.  The  energy  required  per  mile  of  street  is 
therefore  betw-een  25  per  cent  and  30  per  cent  more  than 
with  the  typical  arrangement  in  the  overhead  districts,  but 
by  reason  of  the  more  frequent  spacing  of  the  lamps  the 
minimum  illumination  on  the  street  is  about  four  times  that 
in  the  overhead  district.  The  city  operates  these  additional 
underground  lamps  without  extra  expense  to  the  projierty 
owners  in  consideration  of  the  increased  installation  ex- 
pense  already  borne  by  them. 

Sum. MARY  OF  System  Installed 
The  street-lighting  installation  as  finally  completed  con- 
sists of  309  loo-cp  lanterns  and  218  60-cp  lanterns  supplied 
bv  overhead  wires;    156  32-cp   lanterns  in  the   residential 
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underground  district,  and  sixty-four  2oo-cp  lamps  in  ball 
globes  on  single-unit  standards  in  the  downtown  district. 
These  lamps  are  all  supplied  from  6.6-amp,  6o-cycIe,  scries, 
alternating-current  circuits. 

A  concrete-block  substation  was  also  built  by  the  city  on 
a  small  triangular  piece  of  property  at  the  intersection  of 
two  streets  near  a  railroad  vard.     Energv  is  obtained  over 


a  three-phase  feeder  from  the  power  house  of  ihc  Urbana 
&■  (  liampaign  Railway,  Gas  &  Klectric  Company,  not  far 
distant.  '1  he  substation  contains  eight  ".•X-W  "  series  regu- 
lators, one  for  each  street-ligluing  circuit.  Allowance  was 
niaile  for  growth  on  all  the  circuits.  It  is  not  intended  to 
o|ierate  any  circuit  at  a  pressure  over  2200  volts.  The 
re:julators  arc  without  moving  parts,  and  the  substation  is 
uperaled  without  any  regular  attendant.  The  city  pur- 
cliasrs  its  energy  at  the  company's  bus,  paying  2  cents  per 
ku  -lir. 

.Ml  of  the  construction  work  was  done  under  a  general 
Contract  by  a  company  now  known  as  the  Caldwell  Klec- 
trif  Company  of  Champaign,  111.,  under  the  supervision  ot 
the   engineer    for   the   city. 


"Lighted  Way"  for  the  World's  Wealthiest  Town 

1  he  Hoston  suburb  of  Brookline.  famed  as  the  wealthiest 
town  in  the  world,  inaugurated  a  "White  Way"  system  of 
street  lighting  on  .Nov.  3.  when  forty-five  6.6-amp  lumi- 
nous-arc lamps  of  General  Electric  design  were  placed  in 
service  liv  the   Boston   F.dison  comnanv   in  the  district  be- 


NEW    LU.MIXOUS-ARC    UNIT,   AND   OLD   STREET   GAS    LAMP   BEING 
REPLACED    ON     "LIGHTED    WAY,"    BROOKLINE,     MASS. 

tween  the  Parkway  and  Harvard  Square.     Unusual  pub- 
licity  was    accorded    the    opening   of    the    service   by   the 
installation  of  nine  reflector  lamps  and  a  special  billboard 
tilion  the  front  of  the  most  conspicuous  building  in  Village 
Square,  by  the  local  newspaper  "write-ups,"  and  by  a  band 
concert,  moving-picture  show  and  parade  on  the  night  when 
the   current    was    turned    on.      Each   of   these    new    strid- 
lighting  units  consumes   510   watts  and   is  mounted  1 
wooden  pole   17  ft.  high.     The  accompanying  photogr 
.'-hows  a  "gas  arc"  lamp  displaced  by  the  new  install.'H 
and  also  the  "Lighted   Way"  celebration  notice.     As 
opening  occurred  at  the  height  of  the  gubernatorial  ca 
paign,  the  occasion  was  utilized  by  one  enterprisins 
date  as  an  opportunity  to  win  proselytes  to  his  stand 
and  the  aristocratic  old  town  had  a  lively  evening, 
system  is  to  be  greatly  extended  in  the  near  future. 
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Storage-Battery  Control  by  Counter-Emf  Cells 


The  150-cell,  5750-ainp-hr.  stand-by  installation  of  the 
Union  Electric  Light  &  Power  Company,  St.  Louis,  Mo., 
employing   remotely  controlled  short-circuiting  switches 


GOUXTER-EMF  cells  provide  voltage  regulation  for 
a  150-cell,  5750-amp-hr.  standby  storage  battery  in 
use  by  the  Union  Electric  Light  &  Power  Company, 
St.  Louis,  Mo.,  remotely  controlled  magnet  switches  being 
us-ed  to  short-circuit  in  succession  the  subtractive  counter 
cells,  thus  raising  the  effective  terminal  voltage  of  the 
battery. 

The  battery  does  not  float  on  the  line  but  is  automatic- 
ally thrown  onto  the  system  when  needed  by  low-potential 
relays.  Meanwhile  the  battery  receives  no  preliminary 
voltage  adjustment  except  the  cushioning  action  automatic- 
ally interposed  by  the  counter  cells. 

Compared  with  end-cell  systems  of  control,  this  counter- 
cell  method  avoids  excessive  copper  construction  in  the 
battery  room,  eliminates  expensive  end-cell  switches  anil 
works  all  of  the  active  cells  of  the  battery  uniformly  on 
both  charge  and  discharge.  In  addition,  a  valuable  cushion- 
ing effect  is  introduced  by  the  counter  cells,  as  illustrated 
by  the  fact  that  the  battery  can  be  thrown  onto  the  system 
while  its  own  terminal  pressure  is  even  60  to  70  volts  above 
the  bus  potential,  without  perceptible  voltage  variation  of 
current   flow. 

Cushioning  Action  of  Counter  Cells 
The  counter-cell  electrodes,  although  inert,  unformed 
sheets  of  lead,  acquire  their  counter-emf  in  a  twinkling 
after  being  put  in  circuit,  and  build  up  to  the  difference 
in  pressure,  thus  confirming  the  original  expectation  that 
it  would  be  unnecessary  to  keep  tlie  counter  cells  "formed" 
or    "charged"    in   order   to    secure    the   counter-emf    action 


jFIG.    T—  INTF.kIc 
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nstantly  when  needed.  The  actual  amount  of  active  mate- 
rial built  up  on  these  counter-cell  plates  is,  however,  appar- 
ently very  slight,  even  after  extended  use  in  the  main 
:ircuit.  As  each  cell  is  short-circuited  it  sets  up  an  initial 
iiomentary  rush  of  several  thousand  amperes,  but  this  flow 
lies  away  almost  instantly,  leaving  the  cell  inert.  The 
btal  energy  loss  entailed  in  the  counter  cells  is,  of  course. 


quite  negligible,  since  the  battery  is  discharged  only  in 
emergencies  for  standby  service  and  the  counter  cells  arc 
all  cut  out  when  the  battery  is  on  charge. 

The  greater  part  of  the  energy  dissipation  in  the  two 
volts  drop  per  counter  cell  appears  in  heating  and  disso- 
ciating the  electrolyte,  rather  than  in  building  up  any 
anioimt  of  active  material.     The  operation  of  the  battery 
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Fii;.    2 — circuit   diagram   of   counter-emf-cei.l    storage- 

liATTERV    CONTROL 

under  the  most  severe  test  conditions  has  also  been  alto- 
gether without  incident,  despite  the  many  novel  problems 
involved   in   its  arrangement. 

The  accompanying  diagram  shows  the  arrangement  of 
battery,  counter  cells  and  switches.  The  main  battery 
comprises  150  Gould  type  T-61  lead  cells,  each  containing 
sixty-one  plates,  with  room  for  future  increase  to  eighty- 
one  if  necessary.  Wood  spacers  are  used  between  plates 
and  the  tops  of  the  cells  are  covered  with  heavy  glass 
])lates  which  largely  collect  and  return  electrolyte  splash- 
ings  and  evaporation.  Each  lo-in.  by  i8-in.  side  plate  has, 
however,  a  4-in.  semi-circular  opening  which  admits  insert- 
ing a  hydrometer  without  raising  the  glass.  The  tanks,  of 
2^-in.  wood  lined  with  8-lb.  lead,  measure  49  in.  long,  23 
in.  wide  and  49  in.  high,  giving  ample  "mud"  clearance 
for  even  the  whole  positive  plates  to  sludge  awav  without 
causing   short-circuit. 

Details  of  Cell  Construction 
The  tanks  are  .supported  on  standard  Gould  oii-fdled 
glass  pedestals  with  porcelain  bases,  which  in  turn  rest  on 
cast-sulphur  blocks  coated  with  an  acid-resisting  paint  to 
])revent  disintegration  of  the  sulphur.  These  blocks. 
])()ured  in  position  on  the  floor,  measure  7  in.  by  15  in,  and 
.ire  2  in.  thick,  and  each  supports  two  pedestals  of  adjoin- 
ing tanks.  Porcelain  tiles  are  embedded  in  the  sulphur. 
On  these  rest  the  4}4-in.  porcelain  cylinders,  which  carry 
the  annular  glass  oil  cups.  Any  electrical  leakage  whicli 
could  occur  must  therefore  cross  these  oil  surfaces.  Eacli 
tank  is  supported  on  six  such  pedestals,  at  a  height  of  15 
in.  above  the  floor,  easily  admitting  the  body  of  a  man 
for  inspection  of  the  tank  bottom.  Tanks  at  the  ends  of 
the  rows  have  five  instead  of  three  outer  pedestal  supports, 
to  guard  against  settling  and  tipping. 

Two  8-in.  by  0.5-in.  copper  bars  make  up  the  main  bat- 
tery conductor,  wliich  is  supi)orted  from  the  ceiling  by  rod 
bangers  with  double  strain  insulators.  The  copper  bars 
are  put  together  with  steel  bolts  and  nuts,  over  which,  on 
the  protruding  threads,  are  screwed  lead  caps,  the  interior 
space  being  filled  with  vaseline.  A  5-hp  motor-driven  fan 
exhausts  air  from  the  battery  room  through  two  4  ft.  bv 
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3-lt.  ceiling  outlets,  and  a  number  of  inlet  registers  on  the 
far  side  of  the  room  insure  circulation  when  doors  and 
windows  are  closed. 

The  150  cells  of  the  main  battery  are  arranged  in  eight 
rows,  and  along  the  south  wall  are  located  the  twenty- four 
counter-em f  cells.  Opposite  each  counter  cell,  but  just 
outside  in  the  substation  room,  are  the  corresponding 
short-circuiting  switches.  The  counter  cells  are  made  up 
of  unformed  Goultl  spun-type  plates,  both  sets  alike,  con- 
tained ill  forly-one-plate  tanks,  34  in.  by  22  in.  Most  of 
the  counter  cells  contain  fifteen  plates,  arranged  in  groups 
of  eight  and  seven,  but  the  last  cells  to  be  short-circuited 
have  twenty-three  plates  and  the  next  to  the  last  twenty- 
one  plates,  thus  affording  greater  carrying  capacity  for  the 
cells  in  circuit  longest.  In  mounting  and  construction  the 
counter  cells  are  similar  to  the  main  battery.  The  counter 
cells  are  short-circuited  in  groups  of  two,  each  pair  being 
connected  to  its  switch  by  two  4-in.  by  0.5-in.  copper  bars. 
Slotted  lo-in.  by  14-in.  slate  slabs  form  the  entries  where 
the  buses  penetrate  the  wall,  slate  spacer-blocks  making 
the  joints  air-tight.  The  short-circuiting  switches  are  thus 
mounted  outside  and  free  of  any  battery  fumes  which 
might  corrode  their  contacts  or  parts. 

Remotely   Controlled  Switching  Oper.^tion 

As  the  sketch  shows,  these  short-circuiting  switches 
close  across  from  the  counter  cell  to  the  main  bus  con- 
ductor, thus  gaining  the  advantage  of  multiple  carrying 
capacity  when  more  than  one  switch  is  closed.  The 
switches  are  operated  from  groups  of  standard  remote- 
control  buttons  on  the  substation  switchboard.  These 
actuate  220-volt  relay  coils  on  the  switches,  w-hich  in  turn 
complete  the  operating-solenoid  circuits.  The  switch 
mechanism,  also  locally  designed,  is  of  toggle  construction 
and  takes  30  amp  while  closing,  but  is  held  closed  mechan 
ically.  Fach  switch  is  opened  from  the  corresponding 
switchboard  control  button  by  a  tripping  coil  recon- 
structed from  a  relay.  Back  contacts  report  the  position 
of  the  switch  to  pilot  lamps  on  the  board.  The  switches 
are  so  interconnected  that  No.  i  must  be  closed  before 
the  actuating  circuit  of  Xo.  2  is  completed,  and  so  on.  in- 


Flr..    3 — SWITCHBOARD,    SHOWING    MAIN    OPERATING   SWITCHES 

suring  operation  of  the  switches  in  their  proper  order. 
Each  switch  closes  laminated-spring  contact  surfaces.  3.25 
in.  by  4  in.,  against  the  busbars.  In  emergency  the 
switches  can  be  hand-operated  from  the  switch  gallery. 

The  main  batterj'  leads  are  connected  to  the  sys- 
tem through  I2,ooo-amp  Westinghouse  solenoid-operated 
switches,  arranged  with  low-voltage  relays  and  hand  con- 


trol. When  the  iio/220-volt  system  pressure  falls  below 
the  predetermined  fig^Jre,  these  relays  cause  the  main 
switches  to  close,  at  once  connecting  the  battery  to  the 
line.  This  connection  can  take  place  with  impunity,  re- 
gardless of  the  voltage  difference  between  line  and  battery, 
since  the  counter  cells  serve  as  a  cushion,  building  up  a 
reverse  emf  to  prevent  a  sudden  current  rush.     liven  with 


Flli.      4 REMOTE-CONTROLLED      ELECTRO.M.\(.NETIC     SHORT- 
CIRCUIT    SWITCHES 

the  system  at  240  volts  between  outers  and  the  battery 
pressure  300  volts  or  more,  connection  has  repeatedly  beert 
closed  through  the  counter  cells  without  appreciable  volt- 
age variation  or  current  flow. 

In  succession,  the  attendant  then  short-circuits  counter- 
cells  until  the  battery  is  carrying  its  apportioned  load. 
This  rating  is  as  follows :  5750  amp  for  sixty  minutes ; 
11,500  amp  for  twenty  minutes:  17,250  amp  for  ten  min- 
utes :  23,000  amp  for  six  minutes.  The  capacity  in  kilo- 
watts is:  At  the  5750-amp  rate.  1500  kw:  at  the  11,500- 
amp  rate.  1470  kw ;  at  the  23,000-amp  rate.  5863  kw. 

This  interesting  counter-cell  installation  was  designed 
and  constructed  under  the  direction  of  Mr.  S.  B.  Way, 
now  vice-president  and  assistant  general  manager  of  the 
Milwaukee  Electric  Railway  &  Light  Company  and  for- 
merly electrical  engineer  for  the  St.  Louis  Union  Electric 
Light  &  Power  Company. 


Illumination  Revision  Produces  Satisfied  Customers 

The  Commonwealth   Power  Company.  Jackson.  Mich.,  is 
giving  trial  demonstrations  of  the  best  methods  of  lighting 
industrial    establishments.      Where     a     factory     is     insuffi- 
ciently illuminated  or  the  distribution  is  not  suited  to  the 
work  carried  on,  the  electric  company  will,  with  the  consent 
of  the  consumer,  revise  a  portion  of  the  lighting  system 
and   point   out  how  the  efficiency  of  human  labor  is  im- 
proved thereby.     These  changes  are  made  without  charge, 
but   the   increased    satisfaction   of   the   customer   resulting 
from  the  correspondingly  improved  operating  conditions  is 
a  big  asset  to  the  company  when  capitalized  as  good-will. 
The  fact  that  the  utility  company  shows  an  interest  in  the- 
illumination  of  his  premises  makes  the  consumer  look  ti 
ward  it  as  an  adviser.     In  many  cases  where  a  saving  t 
the  consumer  has  been  eflFected  by  the  revision  enough  exf 
lamp?  have  been  ordered  installed  for  display  purpose?  • 
bring  the  total  energy  con?umption  above  the  original  <h 
inand.     Besides   securing   satisfied  customers   through  the 
improved  lighting,   the  central-station  company  can   make 
use  of  the  revised  installations  as  examples  of  model  illumi- 
nation in  talking  to  prospective  consumers. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Setting  the  Meter-Installation  Pace 

To  stimulate  its  sales  staff  in  their  efforts  to  add  new 
business  at  the  rate  estimated  at  the  beginning  of  the  year, 
a  Southern  central  station  has  mounted  a  large  pointer  and 
dial  in  its  salesmen's  room,  the  periphery  of  the  dial  be- 
ing marked  off  into  a  thousand  divisions,  each  of  which  rep- 
resents a  meter  the  head  of  the  department  hopes  to  put  into 
service  during  the  present  year.  Each  day  as  the  records  of 
the  preceding  day's  business  are  received  the  pointer  is  ad- 
vanced the  corresponding  amount,  showing  at  a  glance  how 
nearly  the  staff  is  keeping  up  with  the  pace  set  for  it.  The 
scheme  provokes  the  interest  and  enthusiasm  of  the  men 
and,  simple  as  it  is,  has  been  found  well  worth  while  by 
this  company. 


Flatiron  Campaign  at  Defiance,   Ohio 

In  the  smaller  towns  of  the  Middle  West  the  prevailing 
method  of  conducting  flatiron  campaigns  seems  to  be  to 
inaugurate  a  house-to-house  canvass  and  offer  the  house- 
wives electric  irons  on  trial  to  be  paid  for  at  reduced  rates. 
A  modification  of  this  style  of  campaign  recently  started  by 
the  Defiance  (Ohio)  Gas  &  Electric  Company  has  met  with 
more  than  a  fair  degree  of  success. 

An  agent  who  had  had  some  experience  in  selling  was 
engaged  with  the  understanding  that  he  was  to  receive  a 
commission  of  50  cents  for  each  iron  sold.  He  was  then 
provided  with  a  book  containing  blank  forms  such  as  the 
one  shown  in  the  illustration  herewith.  The  order  book 
was  provided  with  alternate  white  and  yellow  forms,  the 
white  blanks  being  filed  in  the  office  and  the  carbon  dupli- 
cates being  retained  by  the  solicitor  to  show  the  neighbors 
of  the  woman  who  had  bought  an  iron. 

As  will  be  seen  from  the  form,  the  iron  is  placed  on  trial 


Defiance,  Ohi 
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Flat  Iron,  with  the  underitanding  that  I   ai 
period  of  two  weeks.    The  price  of  th 
return  the  iron  to  410  Clinton  St.,  on 


'^-     ^>r<  Electric 

to  have  a  free  trial  for   a 

i$cx7->^'^     If  I  do  not 

before  .  ./S  ^iC«*y^4<  , 

you  may  charge  $ . . .  .V7^.  w.  .V. to  my  account,  or  I  will 

pay  $  Vtf'^.V. per  month  until  the  above  sum  is  paid. 


Agent 


,    %vt^  here 


Addr 


_z: 


NOTICE— Pay  t 


FORM    USED    IN    IRON    CAMPAIGN    AT    DEFIANCE.    OHIO 

|iand  if  it  is  not  returned  to  the  office  within  two  weeks  the 
jrice,  $3.50,  is  charged  to  the  customer  and  made  payable 
|it  the  rate  of  50  cents  per  month.  At  the  end  of  two  weeks 
{125  irons  had  been  sold,  and  Mr.  J.  F.  Deatrick,  Jr.,  who  is 
|;ontract  agent  for  the  company,  is  confident  that  there  is 
[.till  room  for  more  irons  among  the  8000  inhabitants  of 
Ivhich  Defiance  boasts. 


A  Convenient  Lamp-Testing  Box 

Vox  testing  incandescent  lamps  without  injury  to  the 
eyes  of  the  exchange  clerk  at  the  delivery  counter,  the 
-Manchester  (N.  H.)  Traction,  Light  &  Power  Company 
uses  the  home-made  device  shown  in  the  accompanying 
illustration.  It  consists  of  a  wooden  box  7.5  in.  long  and 
6  in.  square,  with  a  4-in.  projection  at  one  side  carrying  a 


LAMP-TESTING    BOX 

small  indicating  wattmeter.  One  end  of  the  box  is  open 
while  the  other  end  is  fitted  with  a  contact  cup  into  which 
the  lamp  is  pressed  for  testing  the  continuity  of  its  fila- 
ment. The  top  of  the  box  is  fitted  with  a  glass  window 
composed  of  an  ordinary  exposed  and  developed  blank 
photographic  negative.  This  serves  to  screen  the  observ- 
er's eyes  from  the  glare  of  the  filament  but  nevertheless 
transmits  enough  light  from  the  latter  to  show  the  filament 
distinctly  illuminated.  On  the  side  of  the  box  toward  the 
wattmeter  a  plain  glass  window  is  used  so  that  the  cus- 
tomer can  see  the  lamp  at  its  full  brilliancy  while  he  notes 
the  reading  of  the  instrument.  As  the  customer  sees  such 
a  test  only  occasionally,  there  is  no  likelihood  of  eye  strain 
on  his  part,  but  for  the  clerk  the  large  number  of  lamps 
tested  daily  at  the  delivery  counter  makes  the  translucent 
upper  window  a  valuable  feature. 


Electric-Vehicle  Development  at  Worcester,   Mass. 

An  energetic  electric-vehicle  campaign  is  being  con- 
ducted by  the  Worcester  (Mass.)  Electric  Light  Company, 
and  within  eighteen  months  the  sale  of  forty-seven 
machines  has  been  accomplished  in  the  city,  which  was 
formerly  known  as  one  of  the  most  conservative  places  of 
the  East.  The  company  has  added  an  electric-vehicle 
sales  engineer  to  its  organization,  has  greatly  enlarged  its 
garaging  facilities  at  the  I-'araday  Street  substation,  and 
has  eliminated  nearly  all  of  its  horses,  with  an  early  pros- 
pect of  performing  all  its  transportation  service  by  electric 
trucks.  Every  part  of  Worcester,  which  has  numerous 
hills  in  its  topographical  make-up,  is  covered  by  the  com- 
pany's service,  inspection  and  installation  wagons,  which 
also  regularly  "make"  a  10  per  cent  grade  0.75  mile  long 
outside  the  town  of  Leicester,  a  suburb  now  on  the  com- 
pany's system. 

Ten   commercial   electric   vehicles   arc   in   the   company's 
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own  service,  ranging  in  size  from  a  750-lb.  wagon  to  a 
3.5-ton  truck,  the  latter  being  provided  with  a  novelty  in 
the  shape  of  a  gin-pole  receptacle  for  use  in  erecting  poles. 
Meter  setting,  motor  and  transformer  deliveries  and  the 
handling  of  freight  between  the  railroads  and  the  com- 
pany's storehou.ses  are  all  cared  for  by  electric  vehicles. 
Among  the  recent  large  concerns  adopting  electric  vehicles 
in  Worcester  are  the  Coes  Wrench  Company,  the  Barnard 
Sumner  &  Putnam  Company,  the  Morgan  Construction 
Company,  the  Bay  State  Coal  Company  and  the  Graton  & 
Knight  tannery.  A  recent  newspaper  advertisement  of 
the  Worcester  company  featured  the  possibilities  of  the 
electric  vehicle  in  holiday-trade  deliveries,  and  special 
efforts  arc  being  made  to  secure  business  along  this  line. 


Large  Lighting  Units  Attract  Crowds 

Formerly  in  auction  salesrooms  on  crowded  city  thor- 
oughfares the  auctioneer  was  obliged  to  use  his  voice  to 
attract  the  attention  of  the  passing  throng.  In  Pittsburgh, 
however,  the  electric-service  company's  solicitors  have 
altered  this  condition  by  inducing  the  proprietors  of  one 
down-town  auction  room  to  install  high-wattage  tungsten 
lighting  units  near  the  entrance  and  over  the  head  of  the 
crier,  where  the  lamps  will  attract  the  attention  of  the 
public  and  lead  persons  to  enter.  When  doubt  concerning 
the  feasibility  of  the  scheme  was  expressed  by  the  owner 
the  solicitor  had  only  to  call  the  prospective  customer  to 
his  door  and  point  out  the  difference  between  the  number 
of  persons  waiting  for  cars  and  loitering  in  front  of  the 
vi'ell-lighted  shops  and  those  before  the  stores  which  wx-re 
dark.  A  few  minutes'  observation  in  this  way  furnished 
convincing  evidence  of  the  value  of  electric  lighting  in 
attracting  and  holding  crowds. 


Electrical  Equipment  of  a  Modern  Hotel 

In  the  accompanying  tabulation  there  is  listed  the  elec- 
trical equipment  of  a  modern  hotel  structure  in  the  South, 
whose  connected  central-station  load  aggregates  nearly  185 
kw.  The  lighting  installation  comprises  2500  25-watt  tung- 
sten equivalents.  Individual  drive  has  been  employed 
throughout,  a  total  of  160  hp  in  motors  being  in  use.  Both 
electrical  energy  and  steam-heating  service  are  purchased 
from  the  central  station,  although  the  hotel  management 
operates  its  own  boilers  for  cooking  and  hot-water  heating 
purposes.     The   annual   energy   consumption    for   lighting 

MOTOR  EQUIPMENT  IN  MODERN  HOTEL  (20  MOTORS,  163.5  ^P) 


Numlwr        Size,  hp 


0 

425-850 

2 

1200 

S 

1800 

2.S 

550 

7.S 

825 

3 

1050 

5 

700 

0.5 

2400 

S 

216 

0.5 

1800 

0.5 

1500 

3 

1050 

0.25 

1700 

Machinery  Driven 


Belted  to  exhaust  fan. 
Elevator  signal  system. 
Direct-connected  to  three  elevators. 
Direct-connected  to  air-washer. 
Direct-connected  to  house  pumps. 

Direct-connected  to  sump  pumps. 
Belted  to  vacuum  pump. 
Direct-belted  to  ice  crusher. 
Silent  chain,  to  ice  machines. 
'Direct-connected  to  circulating  pump. 

I  Belted  to  exhaust  fan. 
iGeared  to  potato  peeler. 
^Silver  polisher. 

Belted  to  dish  washer. 

Direct-connected  to  beer  pump. 


amounts  to  118,500  kw-hr.,  and  that  for  motor  service  to 
183,000  kw-hr.,  with  load-factors  respectively  21  and  17 
per  cent. 

For  furnishing  steam  for  cooking  and  hot-water  heating, 
there  are  installed  two  40-hp  internally  fired  Scotch  marine 
boilers.  These  operate  at  approximately  40  lb.  pressure, 
supplying  steam  for  soup  kettles,  boilers,  hot  plates,  chafing 


dishes,  coffee  and  tea  urns  and  other  similar  cooking  de- 
vices, and  to  the  heaters  used  for  supplying  hot  water  to 
the  various  parts  of  the  hotel. 

Exhaust  steam  from  the  cooking  apparatus  and  boiler- 
feed  pump  supplies  such  distilled  water  as  is  necessary  for 
ice  making.  It  is  therefore  rarely  necessary  to  furnish  live 
steam  for  this  purpose. 
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Individual-motor  drive  is  employed  throughout,  all  mo- 
tors being  of  the  220-volt  direct-current  type,  with  the  ex- 
ception of  the  no-volt,  0.25-hp  motors  which  operate  the 
elevator  signals  and  the  beer  pump.  The  table  herewith 
shows  the  size  of  motor  employed  for  each  purpose,  and 
(he  accompanying  curve-sheet  reveals  the  hourly  demand 
of  the  lighting  and  motor  circuits. 


The  Value  of  a  Cooking   Load 

By  R.  B.  .M.\teer 
-Many  plausible  reasons  are  cited  in  support  of  the  apa- 
thetic attitude  generally  maintained  toward  electric  cooking 
and  the  electric  range.  To  quote  a  few  of  the  statements 
heard:  "Electric  cooking  occasions  a  high  demand  and 
our  system  will  not  stand  it."  "The  public  is  not  pre- 
pared for  electric  cooking."  "Look  at  the  cost  of  rebuild- 
ing our  system  to  accommodate  such  service."  And  from 
the  combination  gas-electric  plant  manager,  "Why  boost 
electricity  when  we  also  sell  gas?"  Such  a  list  might  be 
continued  indefinitely,  although  each  expression  shows 
either  a  lack  of  initiative  on  the  part  of  the  management 
of  the  utility  or  a  woeful  want  of  knowledge  of  the  prac- 
tical operation  of  the  modern  electric  range. 

With  the  view  of  stimulating  interest  in  electric  cooking 
the  accompanying  table   is  presented,  giving  consumption 
and  cost  data  gained  from  a  year's  practical  experience  in  a 
household  using  electricity   for  lighting  and  cooking  pur- 
poses and  gas  for  water  heating.     Electricity  for  lightir 
was  sold  at  7  cents  per  kw-hr.  and  for  cooking  purposes 
3  cents  per  kw-hr.,  while  the  price  of  gas  was  90  cents  pi 
1000  cu.   ft. 

The  characteristic  results  presented  in  the  table  aflfor 
some   idea   of  the   value   of   such   combination   service 
supplied  to  the  average  home.    They  suggest  also  the  pn- 
sibilities  obtainable  were  the  electric  range  more  generally 
pushed — not  as  an  auxiliary  but  as  an  all-year-round  ap- 
pliance.     The  twelvemonth  period  covered   is  sufficient  tn 
demonstrate  the  value,  of  a  cooking  and  heating  load  a-^ 
compared  with  the  consumption  of  the  average  residenc<' 
consumer  for  illuminating  service  only. 

It  will  be  noted  that  while  only  287  kw-hr.  were  requinil 
for  lighting,  2441  kw-hr.  were  consumed  for  cooking  pur- 
poses.   This  cooking  consumption  occurred,  furthermore,  ;it 
an  annual  load-factor  twice  that  of  a  purely  lighting  Ion' 
Again,  the  annual  gross  receipts  were  only  $20.95  ^o^  ' 
customer's  lighting  service,  while  for  his  cooking  even 
the  3-cent  net  rate  $73.23  was  assured.    The  amount  actu- 
ally collected  was,  however,  $92.87,  since  the  absence  of  an 
authorized  heating  rate  necessitated  the  use  of  the  "power 
schedule  with  its  high  minimum  of  $6  per  month  based  ' 
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the  connected  heating  load.  The  connected  load  for  light- 
ing was  1000  watts.  That  for  heating  was  750  and  that 
ior  cooking  4400,  a  total  of  5150  watts,  but  the  niaxinnini 
<loinand  never  exceeded  2225  watts. 

Day  circuits  suggested  the  development  of  industrial 
load.  .Aggressive  sales  engineering  secured  revenues  far 
in  excess  of  the  early  expectations  of  the  office  managers 

COST   OF   OXE   YEARS   DOMESTIC   ELECTRIC   COOKING   AND    I.KillT- 
ING,   WITH    WATER  HEATED  BY  GAS 


Water  Heating 


.\mount         Kw-hr. 


SO.  53 
2.59 
J..';9 


1.05 
1.12 
I    00 


Bill  Rendered 

Cu.  Ft. 

Amount 

1.100 
4.800 
6,200 

$0.99 

S6.40 
S.67 

4.32 
5.58 

11.70 
12.42 
0.93 

10,400 
6,300 
5,000 

9.34 
5 .  62 
4.50 

9.75 
7.00 
7.00 

6,400 
4.000 
4.100 

5.76 
3 .  fid 
3.69 

7.00 
7.00 
6.00 

3.500 
3,600 
2,100 

3.15 
3.24 
1  .89 

of  utilities,  judging  the  future  liy  the  past,  will  it  be  the 
insistent  demands  of  aggressive  citizens  for  service  that  is 
efficient  and  convenient,  or  will  it  be  the  awakening  of 
public  utilities  to  the  investment  already  tied  U])  in  their 
residential  circuits  wliich,  idle-  in  daytime,  may  be  made 
good  revenue  producer.s — that  will  bring  about  tlie  wider 
tlevelopment  of  cooking  and   beating  service? 


Central-Station  Unit-Cost  Accounting 

The  attention  given  to  accounting  methods  by  the  N.  E. 
L.  .\.  and  other  central-station  organizations,  followed  by 
the  advent  of  the  public  commission  with  its  compulsory 
rubs,  has  awakened  manv  central-station  managers  to  the 
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Qly  time  slip 


in  a  maimer  that  will  leave  little  doubt  as  to  the  value  of 
each  piece  of  apparatus  as  compared  with  its  neighbor. 

In  the  illustrations  presented  herewith  each  blank  used  in 
connection  with  this  system  is  reproduced.  Fig.  I  shows  the 
daily  time  slip  made  out  by  each  workman.  At  the  end  of 
each  day  one  of  these  slips  is  filled  out,  the  man  stating  in 
the  blank  space  left  for  the  purpose  on  which  station  unit 
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l-IC.    2 — ST.VI  ION    RKl'.MK    RECORD 

nr  auxiliary  he  has  been  eniployetl.  The  workman  also  fills 
in  the  time  for  each  job  and  indicates  the  nature  of  his 
work.  .\ny  material  used  on  the  job  is  also  included  in  his 
report.  .Ml  time  slips  are  then  O.  K.'d  by  the  plant  clerk, 
who  has  instructions  to  see  tb.it  all  blanks  are  propcrlv 
filled. 

.\t  Muucie  it  has  been  found  advantageous  to  keep  the 
costs  for  the  engine  and  generator  as  one  unit,  for  it  is 
sometimes  hard  for  the  men  to  tell  whether  their  work  has 
been  done  on  the  steam  or  the  electrical  end  of  the  macbiue. 
To  facilitate  further  the  work  of  the  men  who  make  out 
the  slips,  each  unit  in  the  station  has  been  stenciled  witli 
the  number  which  corresponds  to  the  one  placed  opposite 
its  name  in  the  monthly  record  (Figs,  4  and  6).  The  co- 
operation of  the  workmen  has  been  sought  in  order  that  the 
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Fit;.  3 — record  for  oil  used  per   unit 


possiljilities  presented  by  good  bookkeeping  systems  for  the 
detection  of  "leaks"  which  drain  the  company's  treasury. 
Many  of  the  systems  in  use  have  merit  and  are  producing 
good  results.  Among  these  the  unit-cost  system  which  has 
tjecu  instituted  at  the  Muncie  (Ind.)  property  of  the  Ameri- 
can Gas  &  Electric  Company  gives  promise  of  .showing 
the  relative  operating  characteristics  of  the  plant  equipment 


column  of  the  blank  in  big.  i  which  is  headed  "Kind  of 
Work  Done"  shall  not  be  meaningless,  and  after  they  have 
had  a  few  instructions  from  the  plant  clerk,  v\ho  signs 
the  completed  blanks,  little  trouble  is  experienced  in  secur- 
ing reliable  information  as  to  the  nature  of  the  work  per- 
formed on  any  particular  machine. 

The   so-called   "daily   oil    record"   shown    in    I'ig.   ^  is   in 
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reality  a  senii-nionthly  record.  The  blank  form  is  taci<fd 
upon  a  board  near  the  unit  to  which  it  applies,  and  as  the 
oil  is  used  for  the  machine  a  record  of  each  measure  is 
marked  on  the  slip.  These  blanks  are  collected  at  the  end 
of  each  fortnight  and  used  in  connection  with  the  portion 
of  the  daily  time  slip  marked  "material  used"  to  make  up 
the  record  of  the  machines. 

Since  the  time  slips  are  generally  soiled  and  not  in  con- 
dition to  be  kept  as  records,  the  data  they  contain  arc  trans- 
ferred each  day  to  the  station-repair  and  station-operating 
records,  tlie  headings  of  which  are  reproduced  in  Kigs.  2 
and  5.  Upon  these  forms  the  first  step  in  the  cost  analysis 
is  taken.  The  item  of  time  and  labor  spent  in  plant 
operation  is  separated  from  that  taken  by  repairs,  and 
entered  in  the  columns  provided  for  that  purpose.  An 
operating  anrl  a  repair  sheet  are  kept  for  each  unit  in  the 
plant.  The  time  in  operation  and  the  time  banked  are  noted 
on  the  sheet  for  each  boiler. 

At  the  end  of  the  month  a  complete  and  compact  record 
of  the  time  spent  in  operation,  material  used  for  repairs, 
and  time  consumed  in  making  repairs  is  afforded  by  these 
two  sheets.  These  data  are  then  once  more  transferred  to 
sheets  known  as  unit-cost  records,  shown  in  Figs.  4  and  6. 
Upon  the  boiler-room  unit-cost  record  two  lines  are  pro- 
vided   for   each   boiler  and   auxiliary   in   the   station.     On 
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FIG.  4 — UNIT  COST  RECORD  FOR  BOILER  ROOM 

he  first  line  are  entered  the  time  in  hours  which  the  boiler 
vas  in  actual  operation,  together  with  the  operating  costs 
if  material  and  labor  and  the  repair  costs  for  material 
ind  labor.  A  like  entry  is  made  in  the  second  line  for  the 
ime  during  which  the  boiler  was  banked.  With  this  in- 
ormation  on  the  blanks  a  simple  division  reduces  all  of 
he  data  to  a  common  basis,  that  of  material  and  labor 
ost  per  hour  operated,  from  which  any  unit  can  be  com- 
lared  with  any  other  on  points  of  repair  costs  and  operat- 
ng  costs. 

Sinidar  'reatment  of  all  the  engine-room  equipment  brings 
put  the  cost  of  operating  and  repairing  the  individual  units 
n  that  part  of  the  station  with  a  vividness  which  will 
ertainly  be  conducive  to  good  judgment  in  the  future  pur- 
hase  of  machines.  On  this  record  the  various  makes  of 
iiachines  stand  out  against  each  other  on  a  common  basis 


which  reveals  their  faults  and  tells  of  their  shortcomings. 
Not  only  does  the  record  show  the  faults  but  it  construc- 
tively points  the  way  to  the  avoidance  of  similar  future 
troubles.  Monthly  reports  are  totaled  and  preserved,  form- 
ing a  yearly  record  for  the  station  units. 

The  maintenance  of  these  records  requires  the  time  of 
one  man  for  about  one  and  a  half  hours  each  day  through- 
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out  the  month,  excepting  the  time  required  for  totaling. 
The  collection  and  calculation  require  longer,  and  the  time 
allowed  for  this  work  varies  with  the  amount  of  repairs 
that  has  been  made  in  the  month.  A  separate  set  of  books 
kept  by  the  accounting  department  of  the  company  carries 
the  interest  and  depreciation  charges  on  the  equipment  so 
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FIG.     6 — ENGINE-ROOM     UNIT    COST    RECORti 

that  they  are  not  included  in  these  reports.  As  yet  no 
attempt  has  been  made  to  apply  this  scheme  to  the  outdoor 
work  of  the  company,  although  the  system  seems  to  be 
admirably  adapted  to  that  service. 


Electric  Ran^res  in  Winnipeg 

Owing  to  a  typographical  error,  the  inmiber  of  elec- 
tric ranges  now  in  use  in  the  city  of  Winnipeg,  Man  . 
was  stated  to  be  "more  than  100"  in  a  news  item  on  "Elec 
trie  Cooking  Facts"  printed  in  the  Electrical  World  of 
Dec.  6  relating  to  an  address  by  Mr.  G.  A.  Hughes,  of  the 
Hughes  Electric  Heating  Company.  As  a  matter  of  fact 
there  are  approximately  1000  Hughes  electric  ranges  in- 
stalled in  the  city  of  Winnipeg. 
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Illumination  and  Wiring 

Signs  of  Readiness  for  "White  Way  Lighting" 

In  a  community  of  100,000  inhabitants  without  an  ade- 
quate uniform  system  of  street  Hghting  the  individual  ideas 
of  the  more  progressive  mechants  and  business  men  usually 
manifest  themselves  in  privately  owned  installations  of 
curb  and  building  exterior  illumination.  The  accompany- 
ing illustrations  show  how  in  one  city  of  the  class  men- 
tioned the  lack  of  an  efficient  street-lighting  system  has  led 
to  the  installation  of  widely  varying  types  of  fixtures  rang- 
ing from  very  elaborate  to  extremely  inexpensive  patterns. 
The  five-lamp  ornamental  standards  shown  in  Fig.  i  are 
used  about  a  public  building.  Fig.  2  shows  a  case  in  which 
the  lamps  are  mounted  on  extensions  of  the  brass  hand- 
rail of  a  basement  entrance.  Fach  lo-in.  globe  contains  a 
6o-\vatt  lamp.  Throughout  the  entire  business  section  and 
even  in  front  of  churches  and  beautiful  residences  are  to  be 
found  privately  owned  curb-lighting  systems  including 
every  type  of  illuniinant  from  single-lamp  ornamental  stand- 
ards to  elaborate  arc-lamp  posts. 

With  an  active  central-station  company  standing  ready 
to  furnish  electrical  energy  for  the  lighting,  with  the  entire 


FKiS.      I     .AND    2 LIGHTED    FRONT    OF    PUBLIC    HUILDING,     ANIl 

INEXPENSIVE    LIGHTING   UNITS    .\T    CITV    SQUARE 

population  of  the  city  seemingly  favoring  the  movement, 
and  with  much  smaller  towns  in  the  immediate  vicinit\ 
successfully  maintaining  well-lighted  streets,  it  looks  as 
though  here  the  time  was  ripe  for  the  installation  of  some 
sort  of  modern  street  lighting.  In  places  like  the  one  de- 
scribed the  City  Council  would  do  well  to  lend  a  more  at 
tentive  ear  to  the  advice  offered  by  its  friend  the  electric 
-civice  company. 


Toledo's  Electric  Slogan  Signs 

riie  Toledo  (Ohio)  Railways  &  Light  Company  has 
presented  to  the  city  of  Toledo  one  of  the  largest  and  most 
elaborate  municipal  slogan  signs  ever  constructed  or 
erected.  The  display,  which  was  built  by  the  Valentine 
Electric  Sign  Company.  Atlantic  City,  N.  J.,  measures  58 
ft.  high  and  78  ft.  long. 

The  first  picture  to  appear  shows  an  engine,  tender  and 
train  of  cars.  Presently  the  train  is  seen  to  start,  smoke 
comes  from  the  stack  in  short  puffs,  and  sparks  shoot  from 
under  the  wheels  as  they  revolve.  As  the  cars  gain  speed 
the  track  recedes  and  the  smoke  stretches  out  over  the  en- 
tire length  of  the  train.  Meanwhile  the  moving  parts  of 
the  engine  are  working  true  to  life,  and  the  whole  picture 
gives   an   accurate   rei^rcsentation   of  a   train   going  at    full 


speed.  The  train  picture  then  disappears  and  a  huge 
freight  steamer,  like  those  used  on  the  Great  Lakes,  is 
seen  plowing  through  the  water,  throwing  up  spray  at  its 
bow,  as  shown  in  Fig.  I.  Its  flags  are  waving,  smoke 
comes  from  its  huge  stack,  and  waves  strike  against  its 
sides.  The  idea  in  showing  the  boat  and  train,  it  is  ex- 
plained, was  to  eni()hasize  Toledo's  importance  as  a  center 


iniL     I LAKE    STEAMER    DEPICTED    ON     T0LELK1  S     NEW    SLOGAN 

SIGN 

of  transportation  by  both  land  and  water,  for  the  city's 
position  at  tlie  head  of  Lake  Frie  and  at  the  point  of  de- 
bouchure of  the  Maumee  River  with  its  system  of  cross- 
state  canals  has  given  Toledo  a  location  of  great  strategic 
value  in  the  country's  inland  commerce. 

Finally,  as  the  boat  fades  away  the  city's  slogan,  "You 
Will  Do  Better  in  Toledo,"  is  flashed  on  in  i8-ft.  letters. 
while  around  the  legend,  revolving  in  different  directions, 
appears  a  border  of  varicolored  light.  Three  rows  of  lamps 
make  up  the  letters — two  rows  being  white  and  one  red. 
so  that  the  resultant  is  a  pink  color. 

More  than  7000  lo-watt  tungsten  lamps  were  utilized 
to  light  this  big  sign,  which  complete  weighs  about  24 
tons.  It  was  erected  on  the  roof  of  the  Valentine 
Building,  in  which  the  Toledo  city  offices  are  located.  The 
first  exhibition  of  the  sign  was  made  a  civic  event.  The 
Toledo  Railways  &  Light  Company  will  maintain  the  sign, 
the  city  providing  only  the  locaton. 


Flli.    2 SIGN    EKEHRI1    IIV    ELECTkIt:AL    DEVELOPMENT    SOCIETY 

Another  striking  and  artistic  electric  slogan  display 
already  in  operation  in  Toledo  is  the  "Do  It  Electrically" 
sign  (Fig.  2),  which  the  Society  for  Electrical  Develop- 
ment recently  erected  in  a  prominent  roof-top  position. 
There  are  over  500  tungsten  lamps  in  this  sign,  and  the 
words  of  the  motto  are  surrounded  with  a  Persian  jewel 
border  in  eight  colors. 
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Protection  from  Falling  Lamps  and  Reflectors         EfTective  Method  of  Emphasizing?  Window  Lettering 


The  use  of  wire  netting  to  prevent  injury  from  falling 
lamp  shades  and  reflectors  is  not  a  new  idea,  but  such  ])ro- 
tection  is  being  carried  out  and  expanded  in  the  Westing- 
house  factories  at  East  Pittsburgh,  Pa.,  in  an  interesting 
and    instructive    manner.      The    accompanying   illustrations 


IIGS.    1     AND    2 METHOD   OF    FASTENING    PROTECTIVE    NETTING 

SHOWING  COILED-WIRE  CRADLE  FOR  LAMP  TIP 

show  the  application  of  tlie  idea  tn  ijlass  reflectors  for  in- 
candescent electric  lamps. 

As  the  glass  shades  come  from  the  reflector  manufac- 
turer they  are  taken  to  the  lamp  and  reflector  supply  room 
and  there  fitted  w-ith  protective  wire  screens.  Two  girls 
are  regularly  employed  to  put  the  2-in.-mesh  netting  over 
the  shades  and  wire  it  to  the  brass  cap  at  the  top  nf  tin 
reflector.  The  netting  fits  the  shades  snugly  both  inside 
and  out  and  is  scarcely  noticeable  at  a  distance. 

Iligh-wattage  lamps  such  as  are  used  in  these  12-in.  and 
i6-in.  reflectors  also  present  a  hazard  by  sometimes  fall- 
ing from  their  sockets  when  the  plaster  compound  holding 
the  glass  bulb  to  the  brass  socket  softens,  transferring  all 
mechanical  strain  to  the  Icading-in  wires.  To  anticipate 
accidents  from  this  source  a  small  double-coil  spring  like 
that  shown  in  Fig.  2  is  hooked  to  the  netting  and  forms  a 
cradle  for  the  tip  of  the  lamp  bulb. 

Figs.  3  and  4  show  two  reflectors  which  were  broken 
into  several  pieces  and  yet  were  held  aloft  by  the  wire 
mesh.  One  of  these  reflectors,  that  shown  in  Fig.  3. 
hung  just  above  a  steam  boiler  which  exploded,  shatter- 
ing the  shade  as  seen,  although   the  netting  prevented   in- 


FIGS.   3   AND  4 WIRE   NETTING   HOLDING  THE  BROKEN   SHADES 

IN    PLACE 

juries  from  flying  glass.  The  reflector  in  Fig.  4  was 
found  broken  by  an  inspector  while  making  lamj)  re- 
newals. It  is  estimated  that  the  large  piece  of  glass  at 
the  front  weighs  about  2  lb.  Such  a  weight  falling  from 
the  height  of  the  usual  ceiling  might  have  inflicted  an 
ugly  wound. 


1  o  increase  the  cffectivenebs  of  the  sign  painteil  on  the 
window  of  a  Boston  office,  providing  a  transparency  effect 
when  viewed  from  the  street,  two  adjustable  lamps  arc 
arranged  nightly  as  shown  in  the  illustration.  The  window, 
4  ft.  6  in.  square,  carries  an  advertisement  and  trade-mark 
which  are  easily  seen  during  the  day,  although  at  a  height 
one  story  above  the  street.  After  dark  when  the  office  is 
lighted  this  lettering  becomes  somewhat  obscured  unless  a 
contrast  is  provided  behind  it.  The  problem  was  solved, 
however,  by  pulling  down  a  white  roller  curtain  and  turn- 
ing on  two  6o-watt  lamps  in  the  reflectors  shown.  These 
reflectors  are  mounted  on  the  ends  of  Jij-iiL  tubing,  form- 
ing in  each  case  an  adjustable  arm  32  in.  long.  The  use 
of  a  combined  ball-and-socket  and  pin  joint  at  the  arm  sup- 
port provides  maximum  flexibility.  When  the  lamps  are 
thrown  into  service  the  transparency  effect  from  the  street 
IhIow  is  almost  as  sharp  as  if  the  window  lettering  were 
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projected  on  the  screen  in  a  darkened  auditorium,  and  tli< 
contrast  of  this  window  with  others  in  the  same  block  i- 
striking  as  to  compel  attention  from  the  street  level  :■.■. 
make  the  words  it  bears  as  legible  as  in  the  daytime. 


Recent  Telephone  Patents 

Telephone  Lock 

When  a  telephone  is  left  in  an  exposed  condition,  esj  > 
cially  when  on  the  message  rate  system,  it  sometimes  be- 
comes advisable  to  lock  it  against  use  by  non-authorized 
persons.     A  lock  for  this  purpose  is  the  subject  of  a  patent 
granted  jointly  to  ^lessrs  C.  D.  Rhinhardt  and  L.  P.  .Sap- 
onoff,  of  Xew  York  City.     The  lock  consists  of  a  hinge  ' 
hasp  arranged  to  fit  the  upright  of  the  usual  desk  stand  ,r 
provided  with  dependent  lugs,  which  will  embrace  the  hoc 
switch  lever  in  a  manner  to  hold  it  depressed.     The  b: 
carries  a  lock  with  key. 

Subscribers'  Station  Apparatus 

In  an  endeavor  to  increase  the  efficiency  of  transmittt  ■  ■ 
Mr.  G.  A.  Xussbaum.  of  London,  England,  has  invented 
transmitter  in  which  the  rear  face  of  the  diaphragm  can' 
one  of  the  electrodes.  The  microphone  button  is  held  n< 
this  electrode,  the  wall  of  the  latter  being  formed  by  me.> 
of  a  tubular  ring  of  resilient  material.  This  effects  a  c\- 
liut  flexible  contact. 

An  antiseptic  device  that  is  patented  by  Mr.  K.  Tichy. 
Chicago,  utilizes  a  protective  sheet  of  paper.  It  consists 
a  sheet  metal  holder  adapted  to  the  clamp  beneath  t 
shoulder  of  the  ordinary  mouthpiece.  A  roll  of  paper 
carried  at  one  end  of  the  holder  with  a  winding  spool  at  • 
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•other.  I-resh  paper  is  drawn  across  tlie  mouthpiece  as 
desired. 

A  railway  (hspatch  selective  system  has  been  pat- 
ented by  Mr.  A.  C.  Reid.  of  Genoa,  111.,  in  which  signaling 
of  the  desired  line  is  accomplished  by  iirolonging  the  cur- 
rent impulse  at  one  particular  angular  displacement  of  the 
apparatus.  This  prolonged  impulse  is  obtained  by  attaching 
a  long  tooth  on  the  selector  wheel  which  prevents  break- 
ing of  the  circuit  for  this  particular  station  at  the  desired 
ang^le.  This  patent  is  assigned  to  the  Hall  Switciiing  S:  Sig- 
nal Company. 

In  the  illustration  is  shown  an  automatic  switch,  patented 
by  !\Ir.  G.  E.  Mueller,  of  La  (jrange.  111.  The  contact  banks 
are  arranged  inside  of  a  surface  curved  as  indicated  by  the 
(lotted  lines.  It  will  be  seen  that  through  the  combined  use 
of  a  vertical  and  horizontal  axis  the  contact  wipers  may  be 
swung  to  any  desired  contacts.     The  motion  of  the  wipers 
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about  the  horizontal  axis  is  effected  through  a  sliding  sleeve 
mounted  upon  the  vertical  shaft.  This  patent  has  been  as- 
signed to  the  Kellogg  Switcblioard  &  Supply  Company. 


Letters  to  the  Editors 

Combined  Synchronous  and  Induction  Motor  Loads 

To  the  Editors  of  the  lUc,  incal  World: 

.Sirs: — Referring  to  the  editorial  comment  in  the  Elec- 
trical World  of  Nov.  22  on  Mr.  H.  L.  W'allau's  article  en- 
titled "Combined  Synchronous  and  Induction  Motor 
Loads,"  permit  me  to  suggest  that  the  "express-company- 
delivery"  example  used  will  cause  many  of  your  readers 
lo  question  their  present  understanding  of  the  subject. 

It  is  well  known  that  there  is  required  less  prime-mover 
energy  to  carry  a  given  kva  load  at  low  power-factor  than 
at  high  power-factor ;  but  in  the  example  chosen,  as  much 
energy  in  the  shape  of  oats,  wages,  maintenance,  etc., 
would  be  necessary  with  fifty  of  the  wagons  delivering 
packages  to  the  villages  and  the  other  fifty  transferring  in 
the  town  as  when  the  entire  100  wagons  were  delivering  in 
the  villages.  In  other  words,  seemingly  the  same  energy 
would  be  required  for  a  loo-kva  load  at  50  per  cent  power- 
factor  as  at  100  per  cent  power-factor.  The  facts  are,  as 
well  known,  that  with  a  given  kva  electrical  load  the  energy 
costs  will  fall  off  as  the  power-factor  decreases,  although 
not  directly  in  proportion. 

Cincinnati,  Ohio.  W.  S.  Culver. 


resent  all  of  tiu-  factors  inv.-hed.  We  fully  agree  with 
Mr.  C  ulver  that  our  simile  lor  an  express  system  iloes  not 
correctly  indicate  the  magnitude  of  the  disadvantages  inci- 
dent to  operating  an  electrical  .system  at  low  power-factor. 
However,  it  serves  the  desired  purpose  of  showing  that  the 
term  "wattless  power"  is  not  only  inaccurate  but  actually 
misleading. — Eds.] 


[It    is   impossible   to    find    any    mechanical    or    economic 
simile    for   electrical   phenomena   that   will   accurately   rep- 


Apportionment  of  Off-Peak  Load  Costs 

To  the  Editors  of  the  Electrical  World: 

Sirs: — It  seems  that  the  problem  of  just  and  equitable 
rates  for  electrical  energy  is  about  as  far  from  a  satisfac- 
tory solution  as  ever.  This  fact  is  disclosed  by  the  letter 
in  your  issue  of  Nov.  22  in  which  Mr.  S.  M.  Kennedy 
states  that  "the  most  unprofitable  class  of  service  is  that 
supplied  to  the  small  consumers  at  the  maximum  rates." 
This  argument  has  been  stated  and  re-stated  many  times, 
rhe  main  reason  for  this  contention  undoubtedly  lies  in 
the  common  assumption  that  nearly  all  costs  should  be 
charged  to  the  peak-load  customers ;  that  is,  mainly  to  the 
users  of  electrical  energy  for  lighting.  The  further  ground 
for  this  contention  is  the  assumption  that  the  off-peak  loads 
belong  to  the  company,  or,  as  stated  by  Mr.  Ralph  D.  Mer- 
shon  in  his  discussion  of  a  paper  on  "Hydroelectric 
Plants"  by  Mr.  H.  L.  Doherty,  "it  is  fair  that  the  supply- 
ing company  should  have  the  full  advantage  of  non- 
coincidence  of  peaks,  that  it  slioidd  not  share  this  advantage 
with  the  consumer." 

If  that  assumption  be  tenable,  then  the  first  .statement  by 
Mr.  Kennedy  may  in  some  cases  be  conceded.  The  just 
and  equitable  distribution  of  costs  between  dififerent  classes 
of  consumers  is  the  crux  of  the  whole  matter.  If  the  user 
of  electrical  energy  for  lighting  pays  all  the  costs,  evi- 
dently the  income  from  motor  service  is  all  profit.  W'lien, 
however,  the  costs  are  apportioned  even  approximately  as 
they  should  be,  then  the  whole  inatter  assumes  a  dififerent 
aspect,  as  disclosed  by  the  following,  taken  from  the  records 
in  the  case  of  the  Madison  Gas  &  Electric  Company  (7  Wis- 
consin R.  R.  Com.,  R.  162)  :  "If  revenues  and  costs  of 
production,  as  computed  in  Table  VH,  are  compared,  the 
greatest  discrepancy  is  noted  in  incandescent  lit^hting. 
Total  costs  here  aggregate  $130,783.90  as  against  revenue 
of  $169,657.64,  .  .  .  and  in  power  business,  both  rail- 
way and  commercial,  a  cost  of  $49,199.73  as  against  a  reve- 
nue of  $49,283.25."  The  italics  are  mine.  This  shows  a  net 
|irofit  of  $38,873.74  on  incandescent  lighting  and  $83.50  on 
energy  sold  for  motor  service.  The  profit  from  incan- 
descent li,ghting  is  approximately  30  per  cent  of  the  costs, 
while  the  profit  derived  from  motor  service  is  less  than  0.2 
per  cent.  Undoubtedly  this  is  not  an  unusual  case.  The 
fact  that  the  daily  peak  of  the  street-railway  company  co- 
incides with  the  lighting  peak  in  the  winter  seems  to 
indicate  that  if  costs  were  equitably  apportioned  it  would 
be  shown  that  the  net  profit  of  $83.52  would  be  changed  to 
a  net  loss. 

The  fallacy  in  the  usual  method  of  apportioning  costs  is 
found  in  the  assumption  that  the  off-peak  load  belongs  Ut 
the  public  utility  company.  Underlying  this  there  is  an- 
other assumption,  namely,  that  the  public  serrice  company 
is  a  private  concern.  .Sooner  or  later  it  will  be  recognized 
that,  as  stated  by  Mr.  Max  Thelen,  a  member  of  the  Cali- 
fornia Railroad  Commission,  "the  fundamental  relationship 
existing  between  the  public  and  its  public  utilities  is  that 
of  jjrincipal  and  agent.  Out  of  this  relationship  logically 
should  grow  the  proper  basis  for  determining  the  rates 
which  a  public  utility  is  entitled  to  charge."  Under  this 
principle  the  off-peak  load,  or  the  advantage  due  to  ,'i  non- 
coincidence  of  peaks,  does  not  belong  wholly  to  the  public 
utility. 

Madison.   Wis.  C.   M.    I.\nsky. 
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Motor-Driven   Compressor  for  Special  Cupola 
Furnace 

To  separate  brass  and  copper  from  slag  skimmed  from 
ladles  the  Michigan  Smelting  &  Refining  Company,  Detroit, 


MOTOR-DRIVEN      CO.\I  TRKSSORS      IN      SMELTING 
WORKS 


AND      REFINING 


Mich.,  is  using  a  special  cupola  furnace,  air  for  which  is 
furnished  by  a  motor-driven  centrifugal  compressor.  A 
pressure  of  1.5  lb.  is  required  to  prevent  the  slag  from 
packing  when  molten,  and  as  only  0.75  lb.  pressure  is  needed 
in  the  reverberatory  and  crucible  furnaces  two  separate 
compressors  are  installed  to  furnish  the  respective  pres- 
sures. The  two  sets  are  shown  in  the  accompanying  illus- 
tration. The  high-pressure  unit  is  rated  at  3300  cu.  ft.  per 
minute,  while  the  low-pressure  compressor  is  designed  to 
deliver  2100  cu.   ft.  per  minute. 


Motor-Driven  Alarm  Bell 

The  accompanying  sketch  .shows  a  simple  motor-driven 


power-house  alann  gong  which  is  connected  with  not  only 


POWER-STATION    ALARM    GdNi 


the  telephone  but  also  with  all  of  the  important  feeder  cir- 
cuits of  the  Paducah  Light  &  Power  Company,  Paducah, 
Ky.  The  accompanying  sketch  is  quite  self-explanatory. 
Fixed  to  the  fan-motor  shaft  is  a  balanced  cross-bar,  one 


end  of  which  is  fitted  with  a  loose-swinging  clapper.  When 
ilie  motor  and  arm  are  in  rapid  rotation,  the  clapper 
swings  out  under  centrifugal  force  and  strikes  the  street- 
car gong  in  the  dotted  position  shown.  Before  securing  the 
motor  base  to  the  stand,  Mr.  Joseph  Jacobs,  of  the  Paducah 
Light  &  Power  Company,  suggests  that  the  motor  be  first 
started  and  brought  closer  and  closer  to  the  gong  until  an 
adjustment  is  reached  where  the  greatest  possible  volume 
of  sound  is  produced.  The  gong  in  the  Paducah  station 
can  be  heard  three  blocks  away.  The  gong  motor  is  ener- 
gized through  back  contacts  on  the  drops  for  the  telephone 
and  through  the  relays  for  the  circuit-breakers 


A  Single-Phase  Two-Phase  Confusion 

The  accompanying  diagram  indicates  conventionally  a 
system  of  incidental  connections  that  caused  operators  and 
inspectors    a    lot    of    trouble 

before  the  source  of  irregu-  Alternator 

larity  was  found.  The  two- 
phase  induction  motor  was 
lot-ated  some  distance  away 
from  the  two-phase  alterna- 
tor which  was  installed  in  a 
power  station  that  included 
a  complicated  system  01 
switches  for  reinforcing 
either  single-phase  or  two- 
phase  feeders,  leading  to 
motor  and  lamp  mains  of 
outlying  buildings.  \o  at- 
tempt has  been  made  to  re- 
produce the  actual  connec- 
tions that  caused  the  trouble, 
because  no  one  knows  what 
they  were.  The  connections 
of  switch  A  do.  however, 
indicate  the  net  results  of 
the  unusual  combination  that 
obtained  occasionally  to  keep 
everybody  guessing.  Here  it 
may  be  seen  that  when 
switch  A  is  up  the  motor  gets 
two-phase  currents  from  the 
alternator,  \\hen  the  switch 
is  down,  however,  both  of 
the    motor    coils    are    sub-  I 

jected  to  currents  from  the  same  phase  of  the  alterna- 
tor. The  result  of  this  condition,  which  was  in  evi- 
dence only  occasionally,  was  that  sometimes  the  motor 
would  start  and  sometimes  it  would  not,  and  on  several 
occasions  when  the  inspector  was  summoned  by  the  time 
he  had  got  there  the  motor  was  all  right  again,  because 
manipulations  of  the  switches  in  the  power  station  had 
restored  the  two-phase  conditions  necessary  for  starting. 
.As  numerous  tests  had  proved  the  motor  itself  to  be  per- 
fectly regular  in  the  matters  of  resistance,  impedance,  speed 
and  torque,  and  as  the  inspector  had  about  exhausted  the 
field  of  investigation  of  conditions  likely  to  prevail,  he 
started  in  to  investigate  some  of  the  conditions  not  likely 
to  prevail.     Thus  it  happened  that  he  tested  the  phase  re- 
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lations  of  the  currents  supplied  to  the  motor  at  one  of  the 
times  that  it  refused  to  do  anything  but  hum  and  blow 
fuses.  This  test  revealed  that  at  such  times  as  the  motor 
failed  to  start  the  two  currents  supplied  to  it  were  from 
the  same  phase  of  the  two-phase  alternator.  An  independ- 
ent line  run  to  the  motor  from  the  station  busbars  fixed 
things,  and  they  have  stayed  fixed. 


Pay-Envelope  Safety  Suggestions 

For  inculcating  safety  ideas  the  pay  envelope  offers  a 
medium  not  easily  overlooked  by  the  recipient.  Repeated 
suggestions  to  "be  careful"  insisted  on  from  week  to  week 
in  different  words  cannot  fail  in  their  mission  of  educa- 
tion. Realizing  this,  the  United  Gas  Improvement  Com- 
pany, of  Philadelphia,  Pa.,  in  line  with  its  other  endeavors 
toward  accident  prevention,  prints  rubber-stamp  safety 
suggestions  on  its  pay  envelopes,  thus  emphasizing  the 
safety  idea  at  a  most  opportune  time.  Among  the  admoni- 
tions given  in  this  way  are  "Safety  always,"  "Every  effort 
toward  safety  helps,  '  "Are  you  guarding  the  danger 
points?"  "Carelessness  is  dangerous,"  "Safety  preserves 
life  and  happiness,"  and  "Safety  first,  last  and  all  the  time." 


Rotor  Resistance  and  Torque 

The  maximum  torque  of  an  induction  motor  is  independ- 
ent of  the  resistance  of  its  rotor,  but  by  changing  the 
resistance  of  the  rotor  the  maximum  torque  can  be  ob- 
tained with  any  desired  percentage  of  synchronous  speed. 
On  rotors  of  the  squirrel-cage  type  the  resistance  is  gov- 
erned by  the  dimensions  and  material  of  the  rotor  bars, 
and  these  properties  cannot  be  varied  during  operation. 
On  rotors  of  the  internal  rotating  resistance  type  and  of 
the  slip-ring  type  the  effective  resistance  of  the  rotor  is 
variable  by  means  of  the  variable  resistor  in  series  with 
it.  On  this  type  of  motor  the  maximum  torque  can  be 
disposed  best  to  suit  existing  conditions.  Some  motors 
are  on  duty  that  require  great  torque  for  starting  a  heavy 
connected  load,  but  once  the  load  is  started  not  so  much 
torque  may  be  required.  Other  motors  need  but  little 
torque  at  starting  because  they  are  started  comparatively 
free  and  the  load  worked  on  after  they  are  up  to  speed. 
In  the  first  case  a  rotor  of  high  resistance  would  be  re- 
quired ;  in  the  second  case  a  rotor  of  comparatively  low 
resistance ;  in  both  cases,  assuming  the  same  machine  to 
be  involved,  the  total  maximum  torque  obtainable  would 
be  the  same. 

To  illustrate  the  practical -application  of  these  facts: 
(i)  In  one  case  in  mind  a  little  three-phase  squirrel-cage 
induction  motor  operating  from  a  single-phase  line  was 
started  by  means  of  a  resistor-inductor,  phase-splitting 
starting  box.  When  the  motor  was  cold  it  could  not  start 
its  load,  a  shoe-buffint;  machine,  except  when  assisted  by 
pulling  on  the  belt.  After  several  starts  at  close  intervals 
or  after  half  an  hour  of  normal  operation  the  motor  would 
start  its  load  promptly  and  without  assistance,  because 
heating  of  the  rotor  would  increase  its  resistance,  thereby 
transferring  the  rotor's  maximum  torque  back  toward  the 
point  of  zero  speed.  (2)  In  another  case  exception  was 
taken  to  the  slow  speed  of  a  slip-ring  induction  motor  that 
operated  a  traction  conveyor  used  to  haul  hot  car  wheels 
from  the  molding  floors  to  the  pit  in  a  wheel  foundry.  In- 
spection showed  the  motor  and  the  external  resistor  and 
controller  for  operating  to  be  regular  in  every  respect. 
The  line  voltage  was  above  normal,  the  track  on  which 
the  conveyor  trucks  traveled  was  clean,  and  the  trucks 
were  well  lubricated  and  free  from  interferences.  All 
gears  and  bearings  on  the  pulling  machine  were  in  good 
shape,  and  with  the  traction  cable  removed  the  speed  of  the 
motor  was  practically  synchronous.     By  a  process  of  elimi- 


nation the  more  common  sources  of  irregularity  were  dis- 
missed and  the  cause  of  slow  speed  proved  to  be  the  long 
distance  between  the  motor  and  the  controller  and  rheostat 
to  which  it  was  connected.  The  leads  used  to  short-circuit 
the  rheostat  on  the  last  controller  position  were  so  long 
that  what  should  have  been  a  short-circuit  had  sufficient 
resistance  to  impair  the  running  torque  and  appreciably 
affect  the  maximum  speed.  On  moving  the  rheostat  and 
controller  about  250  ft.  nearer  to  the  motor  the  desired 
maximum  speed  was  obtained.  Had  this  been  impracti- 
cable it  would  have  been  necessary  greatly  to  increase  the 
cross-section  of  the  wires  that  connected  the  motor,  con- 
troller and  rheostat  together. 


Storage  of  Oil  Fuel 

Ijy  K.  T.  StkohiM 

The  method  of  storing  the  supply  of  oil  for  an  oil-burn- 
mg  boiler  plant  is  a  matter  to  which  careful  consideration 
should  be  given.  The  objects  that  should  be  kept  in  mind 
while  planning  the  storage  system  are  safety  and  capacity. 

For  the  average  boiler  plant  of  small  or  medium  size  the 
oil  supply  is  usually  stored  in  cylindrical  steel  tanks  like  that 
shown  in  Fig.  I.  The  tank  is  built  up  of  steel  plates,  has 
dished  ends  and  is  usually  buried  in  the  ground  at  such  a 
level  that  its  top  is  below  the  level  of  the  tips  of  the  burn- 
ers. The  object  of  this  arrangement  is  to  prevent  flooding 
of  the  furnaces  or  of  the  boiler  room  with  oil  in  case  a 
burner  valve  is  accidentally  left  open;  for  with  the  tanks 
below   the  level  of   the   burners   the  oil   will   flow   back   bv 
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gravity  if  a  valve  is  left  open  at  the  burners.  As  the  tank 
is  usually  covered  with  earth,  it  should  have  a  good  coat 
of  tar  or  some  protective  paint  to  enable  it  to  resist  the 
eft'ects  of  dampness. 

The  common  sizes  of  oil  tanks  for  boiler  installations  are 
8  ft.  in  diameter  by  28  ft.  long  and  9  ft.  in  diameter  by  33 
ft.  long.  The  former  has  a  capacity  of  about  10,500  U.  S. 
gallons  and  the  latter  a  capacity  of  approximately  15,500 
U.  S.  gallons.  In  either  case,  a  good  quality  of  steel  plate 
5/16  in.  thick  should  be  used,  and  the  heads  should  be  made 
of  J^-in.  plate. 

There  should  be  no  openings  in  the  bottom,  sides  or 
ends  of  the  storage  tank.  Such  openings  as  are  required 
should  be  at  the  top.  The  largest  opening  required  is  that 
for  the  manhole,  as  at  a.  Fig.  i,  and  this  should  be  fitted 
with  a  screw-down  cover.  There  must  be  a  flange  b  for 
connecting  the  suction  jjipe  c  that  leads  to  the  pump,  and 
another  d  for  the  overflow  pipe  e,  leading  back  from  the 
standpipc  or  from  the  i)ressure  pumps.  The  filling  pipe  /, 
by  which  the  oil  is  run  into  the  tank  from  the  tank  car,  may 
be  attached  by  a  T  to  the  overflow  pipe  and  both  connected 
\vith  the  tank  through  the  nipple  g  and  the  flange  d. 
Again,  there  must  be  a  flange  h  to  which  a  ventilating  pipe 
can  be  connected.  If  the  oil  around  the  end  of  the  suc- 
tion pipe  must  be  heated,  so  that  it  will  flow  readily  to  the 
pumps,  then  it  will  be  necessary  to  add  two  more  flanges 
for  the  pipes  that  convey  the  live  steam  and  carry  off  the 
condensation. 

The  work  of  designing  and  constructing  the  tank  should 
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be  put  in  the  hands  of  a  manufacturer  famihar  with  the 
requirements  of  steam-boiler  construction,  because  the  tank 
must  be  absolutely  oil-tight.  All  petroleum  oils  are  very 
penetrative  in  their  character,  and  if  there  is  any  suspicion 
of  looseness  at  the  seams  or  around  the  rivets,  the  oil  will 
find  its  way  through.  For  this  reason  tiie  rivet  holes  should 
be  drilled,  or  else  punched  and  reamed,  and  the  seams 
should  be  thoroughly  calked. 

The  capacity  of  the  tank  or  tanks  installed  depends  on 
the  size  of  the  plant  and  the  frequency  with  which  shipments 
of  fuel  may  be  delivered.  If  the  plant  lies  fairly  close  to 
the  oil  fields,  so  that  there  is  little  delay  in  obtaining  fresh 
shipments,  it  is  unnecessary  to  carry  a  large  supply  in  stor- 
age, and  the  tank  or  tanks  may  be  made  of  such  size  as  to 
hold  oil  enough  to  run  the  plant  for  a  week.  A  tank  9  ft. 
in  diameter  and  33  ft.  in  length  will  contain  one  week's 
supply  of  oil  for  a  plant  of  500  boiler-hp  operating  ten 
hours  a  day  at  an  average  efficiency  of  75  per  cent. 

If  the  plant  is  so  located  that  shipments  of  oil  may  be 
delayed  and  cannot  be  relied  on  to  arrive  with  regularity,  it 
may  be  necessary  to  provide  storage  capacity  for  a  month 
or. more  of  continuous  working,  so  as  to  make  reasonable 
provision  against  the  possibility  of  a  complete  shut-down. 

The  location  of  the  storage  tanks  must  be  carefully  con- 
sidered, in  order  to  conform  to  the  requirements  of  the 
underwriters.  For  example,  if  the  tank  is  placed  above  the 
ground  level,  it  must  be  situated  at  least  200  ft.  from  in- 
flammable property,  so  as  to  minimize  the  danger  to  that 
property  in  case  the  oil  should  catch  fire.  In  the  case  of 
a  plant  located  in  a  town  or  a  city,  this  requirement  would 
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FIGS.  2,  3  AND  4 — ARRANGEMENT  FOR  EMPTYING  CAR;   SIMPLE 
FORM    OF    VENT    PIPE;    VENT    PIPE    AND    TELLTALE 

be  hard  to  meet,  owing  either  to  the  difficulty  of  finding 
available  storage  space  or  to  the  high  cost  of  such  space. 
On  this  account,  storage  tanks  are  usually  placed  under- 
ground. The  requirements  for  an  underground  tank  are 
that  it  must  be  at  least  30  ft.  from  the  nearest  building  and 
that  it  must  be  at  least  2  ft.  below  the  surface  of  the 
ground.    In  either  form  of  installation  the  top  of  the  tank 


must  be  below  the  level  of  the  lowest  pipe  in  the  oil  sys- 
tem, so  that  the  plant  cannot  be  flooded  with  oil. 

For  case  in  filling,  the  storage  tank  should  be  near  the  rail- 
way siding  on  which  the  tank  cars  are  run,  and  at  a  lower 
level,  so  that  the  oil  may  be  run  from  the  tank  cars  into 
the  storage  tank  by  gravity.  This  is  the  least  expensive 
method  of  making  the  transfer.    If  the  tank  is  not  at  a  low 
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FIG.    5 — INDICATOR    FOR    OIL-STORAGE    TANK 

enough  level  to  allow  this  method  of  filling  to  be  used,  the 
oil  may  be  pumped  out  of  the  tank  car  into  the  tank,  the 
suction  pipe  extending  into  the  tank  car  and  the  discharge 
pipe  being  connected  to  the  filling  pipe  of  the  storage  tank. 

Air  pressure  has  been  used  as  a  substitute  for  pumping 
in  some  instances.  The  method  by  which  it  is  employed 
is  shown  in  Fig.  2,  in  which  o  represents  the  central  part  of 
the  tank  car.  Two  pipes  b  and  c  are  connected  to  the  dome 
d.  The  former  is  short  and  extends  only  a  little  distance 
into  the  dome.  The  other  is  long  enough  to  reach  to  the 
bottom  of  the  tank  car  and  is  connected  to  the  filling  pipe 
of  the  storage  tank.  .All  other  outlets  from  the  tank  car  are 
kept  closed,  and  compressed  air  is  admitted  through  the 
pipe  b.  The  pressure  of  the  air  on  the  surface  of  the  oil 
forces  the  oil  up  the  pipe  c  and  over  into  the  storage  tank. 

It  is  stated  that  tank  cars  are  tested  under  a  pressure  of 
40  lb.  per  sq.  in.,  but  it  is  wise  to  use  a  compressed-air  pres- 
sure of  not  more  than  10  lb.  per  sq.  in.  A  pressure  of  10 
lb.  per  sq.  in.  will  balance  an  oil  column  approximately  24 
ft.  high,  and  it  is  doubtful  whether  the  storage  tank  will 
ever  exceed  this  height  above  the  bottom  of  the  tank  car. 
The  use  of  air  pressure  in  this  way  is  strongly  condemned 
by  some  of  the  tank-car  lines,  and  placards  are  attached  to 
tlieir  cars  warning  users  not  to  employ  this  method  of 
emptying  the  cars. 

Of  course,  compressed  air  is  not  available  in  a  great 
many  plants,  as  most  of  them  use  steam  to  atomize  the  oil. 
Steam  pressure  w-ould  force  the  oil  out  of  the  tank  car  just 
as  well  as  air  pressure,  but  the  steam  would  condense  and 
the  water  would  settle  to  the  bottom  of  the  car  and  be 
forced  out  with  the  oil  into  the  storage  tank.  As  a  result, 
steam  is  not  used  in  this  way. 

While  the  storage  tank  is  being  filled  with  oil.  the  air 
originally  contained  in  it  is  being  displaced  and  driven  out. 
To  afford  a  means  of  escape  for  this  air,  a  vent  pipe  is 
attached  to  one  of  the  flanges  at  the  top  of  the  tank.  This 
pipe  serves  another  purpose,  also,  in  that  it  allows  the 
escape  of  gases  rising  from  the  oil.  At  the  ordinary  tem- 
peratures at  which  the  oil  is  kept  in  the  storage  tanks, 
there  is  a  certain  amount  of  evaporation,  the  lighter  and 
more  volatile  constituents  changing  to  the  gaseous  form. 
The  vent  pipe,  open  to  the  outer  air,  affords  easy  escape 
for  these  gases  and  prevents  the  rise  of  pressure  that 
would  result  if  there  were  no  outlet. 

One  of  the  simplest  forms  of  vent  pipe  is  shown  in  Fig. 
3.  It  consists  of  a  straight  piece  of  pipe  a  about  3  ft.  long, 
screwed  into  the  flange  b  on  top  of  the  tank  c.     On  its 
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upper  end  a  return  bend  d  is  screwed,  and  over  the  open- 
ing e,  which  faces  downward,  a  piece  of  wire  gauze  /  is 
firmly  bound.  The  downward  curve  of  the  return  bend 
prevents  any  sparks  from  dropping  into  the  vent  pipe  and 
igniting  the  gases  arising  from  the  oil,  and  the  gauze  pre- 
vents the  flame  from  traveling  back  into  the  tank  even  if 
the  gases  are  ignited  at  the  opening  e,  outside  the  gauze. 

Another  form  of  vent  pipe  is  shown  in  Fig.  4.  It  is  a 
straight  pipe  a,  somewhat  longer  than  the  diameter  of  the 
storage  tank  b,  and  is  screwed  into  a  flange  at  the  top  of 
the  tank.  At  the  top  of  the  pipe  is  a  cap  c  that  has  a  num- 
ber of  openings  in  its  under  side.  These  openings  allow 
the  escape  of  air  or  gases  from  the  tank  and  are  covered 
with  wire  gauze  to  prevent  a  flare-back. 

This  particular  form  of  vent  pipe  serves  also  as  a  tell- 
tale, that  is,  as  an  indicator  to  show  the  amount  of  oil  in 
the  tank  at  any  specified  time.  Inside  the  cap  c  is  a  small 
pulley  over  which  a  wire  passes.  To  one  end  of  the  wire 
is  attached  a  float  d,  which  falls  or  rises  as  the  level  of  the 
oil  in  the  tank  changes.  To  the  other  end  of  the  wire  is 
attached  a  pointer  e,  and  as  the  float  falls  or  rises  the 
pointer  rises  or  falls  an  equal  distance.  On  the  vent  pipe, 
just  behind  the  pointer,  a  scale  is  marked,  divided  into  feet 
and  inches,  the  total  length  of  the  scale  being  equal  to  the 
inside  diameter  of  the  tank.  The  position  of  the  pointer 
then  indicates  the  depth  of  oil  in  the  tank,  in  feet  and 
inches.  A  table  may  easily  be  compiled  showing  the 
amount  of  oil  in  the  tank  at  each  inch  of  depth.  Then, 
when  the  depth  of  oil  is  noted  on  the  telltale,  the  amount 
of  oil  corresponding  to  that  depth  can  quickly  be  found. 

If  compressed  air  is  used  as  the  atomizing  agent  in  the 
plant,  or  is  otherwise  available,  the  form  of  indicator  illus- 
trated in  Fig.  5  may  be  used.  A  glass  tube  a  of  U-shape  is 
fastened  to  a  board  b  that  in  turn  is  fastened  to  the  wall 
or  to  some  other  convenient  support.  The  tube  is  partly 
filled  with  mercury  and  the  leg  c  is  left  open  to  the  air. 
The  other  leg  d  is  connected  by  a  rubber  tube  to  a  pipe  e 
that  is  screwed  into  the  T-fitting  /.  Two  other  pipes  are 
connected  to  the  T.  That  at  g  leads  to  the  compressed- 
air  system  and  is  fitted  with  a  valve  h.  The  other  pipe 
j  leads  to  the  bottom  of  the  oil-storage  tank  /.  All  of  this 
piping  may  be  of  3^-in.  wrought-iron  pipe. 

The  action  of  the  indicator  is  simple.  The  valve  h  is 
opened  very  slightly,  so  that  air  leaks  past  it  into  the  leg 
d  of  the  U-tube  and  into  the  pipe  i.  As  the  air  continues 
to  flow  into  the  pipe  i,  the  pressure  therein  grows  greater, 
and  this  pressure  acts  on  the  mercury  and  on  the  oil  with 
equal  intensity.  The  result  is  that  the  oil  in  the  pipe  k  is 
forced  down  until  finally  it  is  all  driven  out  at  the  lower 
end,  and  air  escapes  into  the  tank.  At  the  same  time  the 
increasing  pressure  of  the  air  forces  the  mercury  down 
in  the  leg  d  of  the  tube  and  up  in  the  leg  c.  Behind  the 
leg  d  is  a  graduated  scale  I,  and  the  position  of  the  top  of 
the  mercury  column  in  the  leg  d  is  read  on  the  scale. 

The  deeper  the  oil  in  the  storage  tank,  the  greater  is  the 
pressure  required  to  force  the  oil  down  out  of  the  pipe  k, 
and  consequently  the  lower  will  the  mercury  be  forced  in 
the  leg  d.  Every  reading  of  the  mercury  level  on  the  scale 
I  therefore  corresponds  to  a  certain  depth  of  oil  in  the 
storage  tank,  and  hence  to  a  certain  definite  quantity  of 
oil.  A  table  is  compiled  showing  the  amount  of  oil  in  the 
tank  corresponding  to  each  division  on  the  scale.  By  com- 
paring the  reading  at  any  time  with  the  table  the  corre- 
sponding quantity  of  oil  can  be  found.  The  accuracy  of 
this  device  is  based  on  the  assumption  that  practically  the 
same  grade  of  oil  is  used  continuously.  If  the  oil  varies 
in  specific  gravity  from  time  to  time,  the  scale  will  not 
correctly  indicate  the  amount  of  oil  in  the  tank. 

With  proper  care  there  is  little  danger  that  the  oil  in 
the  storage  tank  will  catch  fire;  however,  in  some  installa- 
tions a  steam  pipe  is  connected  to  the  top  of  the  storage 
tank,  so  that  live  steam  may  be  run  direct  from  the  boiler 
into  the  tank  to  smother  any  fire  that  may  start. 


Operating   Results  with  an   American   Locomobile 

Tests  of  an  American-liuilt  175-hp  locomobile  unit 
which  produced  a  kilowatt-hour  on  16.35  lb.  of  steam  and 
1.94  lb.  of  coal  were  described  by  Mr.  George  S.  Cooper 
before  the  recent  meeting  of  the  Ohio  Society  of  Mechan- 
ical, Electric  and  Steam  Engineers. 

The  set  used  in  these  tests  was  a  "Buckeye-mobile" 
built  by  the  Buckeye  Engine  Company  of  Salem,  Ohio,  as 
described  in  these  columns  Aug.  16  and  Oct.  4.  Since  last 
January  it  has  been  employed  to  drive  a  125-kw  direct- 
current  generator,  and  it  is  in  daily  operation,  handling  a 
shop  load  consisting  of  cranes,  machine-tool  motors  and 
lamps.  The  load  on  the  machine  varies  from  60  kw  to  160 
kw.  Daily  records  of  coal  consumption  and  electrical  out- 
put show  an  average  economy,  with  this  varying  load,  of 
2.4  lb.  of  coal  fired  for  each  kilowatt-hour  at  the  switch- 
board. The  fuel  used  is  Ohio  bituminous  coal  containing 
40  ;'pr  cent  volatile  matter  and  about  14,000  Ib.-Fahr.  heat 
unitt  per  lb.  Better  results  are  obtained  with  lower  vola- 
tile coal. 

Carefully  conducted  tests  have  been  run  from  time  to 
time  to  determine  the  efficiency  of  the  set  with  various 
grades  of  coal  and  with  modifications  of  the  furnace  and 
grates.      The    accompanying    figures,    Table    I,    give    the 

TABLE   I — RESULTS  OF  TESTS  ON    I75-HP   BUCKEYE-MOBILE  SET 


Load,  per  cent 

Indicated  horse-power  . 

Kilowatts 

R-P-m 

Steam  pressure,  lb ...  . 


Saturation  temperature,  deg.  Fahr 

Steam  temperature  at  thro*tlc,  deg.  Fahr 

Initial  superheat,  deg.  Fahr 

High-pressure  exhaust  temperature,  deg.  Fahr. 
Receiver  pressure,  lb 


Low-pressure  inlet  temperature,  deg.  Fahr. .  . . 

Low-pressure  superheat,  deg.  Fahr 

Low-pressure  exhaust  temperature,  deg,  Fahr 

Feed-water  temperature,  deg.  Fahr.  . 

Vacuum  (referred  to  30  in.  barometer) ,  in 


Temperature  gases  base  of  stack,  deg.  Fahr . 

Total  steam  per  hour,  lb 

Steam  per  ihp-hr.,  lb 

Steam  per  kw-hr.,  lb 

Total  coal  fired  per  hour,  lb 


Coal  per  ihp-hr.,  lb 

Coal  per  kw-hr.  .lb 

Boiler  and  superheater  efficiency,  per  cent . 
Thermal  efficiency  of  engine,  per  cent .... 

Thermal  efficiency  of  unit,  per  cent 

Heatjvalue  of  coal,  Ib.-Fahr.  thermal  units . 


166 
99.4 
206 
209 


638 
247 
313 


1626 
9.8 
16.35 


1.16 
1.94 
76.9 
19.8 
15.6 
14136 


391 
673 
282 
353 


24.3 

558 
1970 
9.9 
16.3 
238 

1.195 
1.96 
76.6 
19.7 
15.1 
14099 


390 
668 
278 
387 


24.3 

578 
2420 
10.2 
16.5 

283 

1 .  195 

1.93 

77.0 

19.5 

15.0 

14215 


average  results  of  seven  tests  using  Pocahontas  coal.  Col- 
umn .^  shows  the  average  of  three  tests  run  at  about  95 
per  cent  of  the  rated  load.  Column  B  shows  the  average 
of  two  tests  at  14  per  cent  overload,  and  Column  C  gives 
the  mean  of  two  tests  at  36  per  cent  overload. 

A  feature  of  the  economy  curves  obtained  has  been  their 
"flatness,"  demonstrating  the  ability  of  the  locomobile  unit 
to  handle  large  overloads  with  a  scarcely  perceptible  loss 
of  efficiency.  While  not  shown  in  this  series,  other  tests 
prove  that  the  same  valuable  characteristic  is  possessed  at 
underloads  as  well.  The  fuel  consumption  at  three- 
quarter  load  is  indeed  within  5  per  cent  of  the  rated  efli- 
ciency  and  even  at  half  load  the  coal  consumption  is  less 
than  20  per  cent  greater  per  horse-power  than  at  rated 
load. 

In  comparing  these  results  with  data  on  other  power 
plants  it  should  be  remembered,  said  Mr.  Cooper,  that  the 
locomobile  is  essentially  a  small  or  moderate-sized  plant. 
Small  steam  plants  of  ordinary  types  are  usually  quite 
wasteful  of  fuel  for  several  reasons.  In  the  first  place 
small  engines  are  almost  always  of  the  high-speed,  non- 
condensing  type,  using  30  lb.  to  40  lb.  of  steam  per  hp-hr. 
Radiation  losses  are  also  relatively  greater  in  small  plants, 
owing  to  the  fact  that  small  boilers,  cylinders  and  pipes 
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expose   more   surface    per    pound   of    steam   carried    tlian 
large  ones. 

The  locomobile  therefore  presents  means  of  reducing 
energy  costs  in  a  50-hp  or  75-hp  plant  to  values  as  low  as  or 
even  lower  than  those  achieved  by  the  large  plant  with  its 
big  units.  This  fact  is  further  elucidated  in  Table  II, 
which   shows  the  distribution  of  the  heat  losses  and  the 

TABLE   II — COMPARATIVE  PERFORMANCE  OF  STEAM    PLANTS 


I  Lb.  Steam        Boiler 
per        I  Efficiency, 
Hp-hr.     I  per  Cent 


Condensing  Buckeye-mobile I         9.2 

Non-condensing  Buckeye-mobile i        12.9 

Large    compound    condensing    plant    with; 

economizers '        .... 

High-grade  compound  non-conden.sing  plant. 
High-grade  condensing,  simple  engine  .  .  . 


Lb.'  Coal 
per  Ind. 
Hp-hr. 


Good  non-condensing,  simple  engine 

Good  non-condensing,  simple  engine 

High-speed  non-condensing,  simple  engine. 
High-speed  non-condensing,  simple  engine . 
,  without  feed-water 


24 


73.7 
70.0 
70.0 

70.0 
60.0 
60.0 
50.0 


2.S 
2.91 
3.66 
4.38 


comparative  fuel  consumptions  of  a  number  of  typical 
power  plants.  Mr.  Cooper  drew  special  attention  to  the 
fact  that  in  the  case  of  the  simple-engine  plant  at  the  bot- 
tom of  the  table  less  than  4  per  cent  of  the  heat  of  the  fuel 
is  converted  into  work,  while  the  condensing  Buckeye- 
mobile  shows  an  efficiency  of  17  per  cent,  and  the  non- 
condensing  Buckeye-mobile  one  of  12  per  cent. 


Unbalanced  Phases 

By,  J.  A.  HoRTON 

The  engine-room  operator  of  an  industrial  concern  no- 
ticed that  two  of  the  three  fuses  in  a  three-phase  line  lead- 
ing from  the  busbars  to  a  three-phase  motor  operating  a 
fan  were  heating,  while  the  third  fuse  was  comparatively 
cool.  At  the  same  time  he  noticed  that  the  blower  motor 
was  running  hotter  than  usual,  although  another  motor  on 
the  same  circuit  showed  no  such  tendency  so  far  as  could 
he  ascertained  by  feeling  it  with  the  hand.  A  voltmeter 
indicated  the  voltages  of  the  three  phases  to  be  balanced 
at  the  switchboard  but  to  be  unbalanced  at  the  motor,  which 
was  about  600  ft.  distant.  Three  ammeters  cut  into  the 
three  motor  leads  the  next  day  indicated  the  phase  cur- 
rents to  be  balanced  at  a  current  value  about  10  per  cent 
above  the  full-load  current  rating  of  the  motor.  Reappli- 
cation  of  the  voltmeter  showed  the  voltages  of  the  three 
phases  to  be  balanced  at  222  volts,  normal  voltage  being 
225  volts.  A  test  of  the  other  motor  on  the  same  circuit 
showed  its  voltages  and  currents  to  be  perfectly  balanced. 

Apparently  there  was  now  nothing  the  matter  with  any- 
thing. .As  a  matter  of  fact,  this  was  the  case.  However, 
between  the  time  of  applying  the  voltmeter  in  the  first 
place  and  of  applying  the  voltmeter  and  the  ammeters  the 
day  after  the  engineer  had  made  a  change  without  saying 
anything  about  it.  The  fuses  in  question  had  two  three- 
phase  circuits  leading  from  them.  With  the  intention  of 
relieving  the  fuses,  so  that  he  would  not  have  to  replace 
them  so  often,  the  engineer  took  the  three  conductors  of 
one  circuit  and  transferred  them  to  another  set  of  fuses. 
In  making  the  transfer  to  the  new  set  of  fuses  one  of  two 
grounded  legs  was  removed  from  the  system,  and  in  again 
connecting  the  three  legs  to  the  system  the  engineer  hap- 
pened to  get  the  transferred  grounded  leg  mated  with  the 
busbar  that  was  already  grounded  through  the  untrans- 
ferred  grounded  leg.  In  other  words,  before  making  the 
change  the  two  grounds  were  on  legs  of  different  polarity 
and  produced  a  partial  short-circuit:  after  the  change  the 
two  grounds  were  on  the  same  leg  in  effect,  so  that  the 


short-circuit  was  removed.  The  reason  that  one  motor 
showed  heating  and  the  other  did  not  was  that  the  hot 
motor  was  already  operating  at  overload,  while  the  motor 
that  was  cool  was  operating  comparatively  light.  Of 
course,  a  dead  short-circuit  would  have  blown  the  fuses  as 
fast  as  they  could  be  replaced;  but  it  is  conceivable  that 
one  of  the  grounds  included  part  of  the  reactance  of  one 
of  the  compensators  to  limit  the  current  to  a  certain  extent. 
It  would  have  been  interesting  to  ferret  out  the  actual 
cause  of  the  trouble,  but  both  of  the  motors  were  on  work 
that  could  not  be  interrupted  for  ringing  out. 


"  Angular  Parallel  "  Connection  of  Series 
Transformers 

I  frequently  see  wiring  diagrams  ^huMing  the  secondaries  u(  Iwu 
series  transformers  in  a  three-phase  system  connected  in  so-called  '*angu- 
lar  para'lcl"  arrangement.  How  is  this  connection  possible  if  the  emfs 
in  the  two  secondaries  are  out  of  phase  with  one  another?  And,  even  if 
they  were  in  phase,  what  would  prevent  the  flow  of  current  in  the  local 
circuit  formed  by  the  secondaries  and  the  cross  connections  when  the 
load  is  unbalanced?  H.   M. 

The  use  of  two  series  transformers  in  a  three-phase  sys- 
tem to  show  currents  in  all  three  leads  represents  an 
extremely  interesting  application  of  transformers,  since  it 
brings  to  the  front  several  of  the  peculiar  features  of  ordi- 
nary transformers  usually  neglected  when  considering  these 
devices  operated  at  constant  potential  and  varying  current. 
The  secondary  current  of  a  series  transformer  can  be 
safely  assumed  to  bear  a  constant  ratio  to  the  primary  cur- 
rent and  to  be  directly  in  phase  opposition  to  this  current. 
The  secondary  circuit  of  two  series  transformers  can  be 
so  interconnected  that  the  separate  currents  are  superposed 
in  such  a  way  as  to  produce  a  resultant  third  current,  which 
may  then  be  either  the  vector  sum  or  the  vector  difference 
of  the  other  two  currents.  The  voltage  assumes  the  value 
required  to  force  the  indicated  amount  of  current  through 
the  impedance  of  the  interconnected  circuits.  The 
secondary  currents  in  two  series  transformers  in  a  bal- 
anced three-phase  system  may  be  so  superposed  as  to 
produce  a  resultant  current  exactly  equal  to  each  of  the 
two  secondary  currents,  or  they  may  be  so  superposed  as 
to  produce  a  resultant  current  equal  to  1.73  times  the 
value  of  each  of  these  currents.  Obviously  the  correct 
method  of  superposition  is  that  giving  a  value  to  the  re- 
sultant current  exactly  equal  to  each  of  the  other  two 
currents.  When  the  transformers  are  interconnected  as 
just  indicated  the  resultant  current  under  everv-  condition 
of  balance  or  unbalance  is  exactly  equal  to — or  proportional 
to — the  current  in  the  third  lead  of  the  three-phase  system. 


Connections  of  Wattmeters  and  Power-Factor  Meters 

Please  explain  the  method  of  connecting  a  wattmeter  and  a  pfiwcr- 
factor  meter  in  circuit,  both  directly  in  series  with  the  line  and  with  ihe 
use  of  a  current  transformer.  J.  S.   H. 

In  connecting  with  a  wattmeter  or  a  power-factor  mctir 
in  a  circuit,  the  so-called  "current  coil"  is  connected  in 
series  with  the  line,  and  the  "voltage  coil"  is  connec- 
across  between  the  two  leads.  The  condition  is 
changed  when  use  is  made  of  a  so-called  "current  trans- 
former." which  transforms  voltage  as  well  as  current  and 
can  best  be  designated  as  a  "series"  transformer  because 
of  its  connection  in  the  circuits.  The  secondary  coil  of  the 
series  transformer  is  connected  in  series  with  the  current 
coil  of  the  wattmeter  and  also  in  series  with  the  cur- 
rent coils  of  any  watt-hour  meter  or  power-factor  nictt-r 
that  may  be  used  in  the  same  system.  The  series  trans- 
former serves  merely  to  insulate  the  apparatus  from  the 
leads  of  the  system  and  to  reduce  the  current  in  the  cor- 
rect proportions  for  use  in  the  wattmeter,  power- factor 
meter  or  frequency  meter. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical   Press   of  the   World 


Generators,  Jlotors  and  Transformers 

Phase  Compensation. — G.  H.  Eardley-Wilmot. — After 
referring  to  the  importance  of  improving  the  power-factor 
in  distribution  systems  the  author  describes  two  classes  of 
rotary  phase  compensators,  namely,  those  having  no 
stators  and  those  provided  with  stator  windings.  The  feat- 
ures of  the   statorless  type,   as  built  by   Brown,   Boveri   & 
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FIG.    I CURVES   SHOWING   POWER-FACTOR   OF  A    lOO-HP   INDUC- 
TION   MOTOR  WITH   AND  WITHOUT  COMPENSATOR 

Company,  are  outlined,  the  performance  of  these  machines 
being  shown  by  curves.  Examples  are  also  given  of  its 
applications.  With  the  statorless  compensator  there  is  no 
improvement  of  the  power-factor  at  no  load,  but  the  degree 
of  compensation  possible  reaches  its  ma.ximum  at  about 
quarter  load.     The   power-factor  curve  with   the   compen- 


FIG.    2 DIAGRAM    OF  PHASE-COMPENSATING   DEVICE 

sator  in  operation  then  follows  a  straight  line  up  to  a  point 
between  25  per  cent  and  50  per  cent  overload,  after  which 
it  starts  to  drop  off.  This  is  borne  out  by  Fig.  i,  which 
shows  actual  test  curves  taken  on  a  loo-hp  induction  motor 
fitted  with  a  statorless  compensator.  In  spite  of  the  absence 
of  a  stator,  commutation  is  very  good,  although  these  com- 
pensators cannot  be  built  for  such  large  currents  as  those 


designed  for  use  with  stator  windings.  A  diagram  of  the 
general  arrangement  of  a  phase-compensating  device  is 
given  in  Fig.  2.  It  is  important  that  the  main  switch  shall 
not  be  closed  unless  both  the  starter  and  change-over  switch 
US  are  in  the  starting  position  and  unless  the  compensator 
set  is  running.  If  this  were  done — that  is  to  say,  if  the 
main  switch  were  closed  when  the  change-over  switch  was 
so  closed  that  the  circuit  between  the  rotor  and  the  com- 
pensator was  completed  and  the  compensator  itself  were  not 
running — the  full  rotor  standstill  pressure  would  be  put 
across  the  brushes,  probably  resulting  in  the  auxiliary  ma- 
chine being  burned  out.  For  this  reason  it  is  best  to  install 
some  kind  of  interlocking  device,  and  such  a  device  is  shown 
in  the  diagram  in  Fig.  2.  Another  point  which  should  be 
noted  is  that  the  slip  of  the  main  motor  is  somewhat  in- 
creased when  a  phase  compensator  is  working  in  conjunc- 
tion with  it.  In  some  cases  the  slip  is  as  much  as  doubled, 
and  this  might  make  a  very  appreciable  difference  to  the 
full-load  speed  of  the  motor,  though  such  a  large  increase 
in  the  percentage  slip  would  probably  occur  only  in  the  case 
of  large  motors  and  when  the  normal  slip  is  low. — London 
Electrician,  Nov.  28,  1913. 

Amortisseurs. — P.  Boucherot. — The  continuation  and 
conclusion  of  his  long  mathematical  artijcle  on  the  damping 
of  alternators  and  the  effect  of  amortisseurs  (damping 
coils).  The  theory  is  given,  first  approximately,  and  later 
more  rigidly. — La  Lumiere  Elec,  Nov.  15  and  22,  1913. 
Lamps  and  Lighting 

Nitrogen-Filled  Tungsten  Lamp. — K.  Mev. — A  transla- 
tion in  abstract  of  a  German  paper  read  before  the  Ger- 
man Association  of  Electrical  Engineers  on  the  AUgcmeine 
Elektricitats  Gesellschaft  "nitra"  lamp,  which  is  the  Ger- 
man trade  name  for  the  new  nitrogen-filled  tungsten  lamp 
operating  at  a  specific  consumption  of  0.5  watt  per  cp. — 
London  Electrician,  Nov.  28,  1913. 

Generation,  Transmission  and  Distribution 

Szvedish  Water-Power  Plant. — A  long  and  profusely  il- 
lustrated description  of  the  power  plant  at  the  Porjus 
waterfalls  which  has  been  erected  to  supply  energy  to  the 
state  railway  from  Kiruna  to  Riksgriinsen.  This  road  has 
a  length  of  129  km  (jj  miles)  and  carries  a  great  deal  of 
freight  and  iron  ore.  When  complete  the  power  plant  will 
contain  ten  generating  sets,  each  rated  at  8800  kw.  For 
traction  purposes  single-phase  current  will  be  generated  at 
15  cycles  and  4000  volts.  For  the  energy  requirements  of 
the  mines  and  metallurgical  works  three-phase,  25-cycle 
current  will  be  generated  at  10,000  volts. — Elek.  Kraftbet. 
u.  Dahncn,  Nov.  14,  1913. 

Trolllidttan. — An  illustrated  article  on  the  Trollhattan 
power  plant  of  the  Swedish  government,  which  has  a  ca- 
pacity of  80,000  hp.  There  are  six  three-phase  generators, 
each  rated  at  9000  kw.  Energy  is  generated  at  10,000  volts 
to  11,000  volts.  For  transmission  the  pressure  is  raised  to 
50,000  volts  by  three  groups  of  single-phase  transformers. 
The  largest  substation  is  at  Gothenburg,  which  is  at  present 
equipped  with  seven  single-phase  transformers,  each  rated 
at  3300  kva. — Elek.  Zeit.,  Nov.  27,  19 13. 

German  Poiuer  Plant. — Mayer. — An  illustrated  article  on 
the  electricity  supply  of  the  city  of  Stettin,  Germany.  The 
power  plant  of  the  former  Stettin  electric  company  has  been 
taken  over  by  a  new  municipal  corporation  formed  by  the 
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niunicipality  of  Stettin,  the  province  of  Pomniern,  and 
three  agricultural  counties.  The  generating  plant  has  been 
changed  from  direct-current  to  three-phase.  The  direct- 
current  generators  have  been  replaced  by  two  three-phase, 
5 100- volt  generators,  each  rated  at  750  k\v,  and  two  new 
steam  turbine  generators,  each  rated  at  3500  kw.  The 
three-phase  currents  are  transmitted  to  three  substations. 
Distribution  within  the  city  is  made  by  direct  current  and 
in  the  agricultural  districts  by  three-phase  alternating  cur- 
rent.— Hick.  Kraftbet.  u.  Bahnen,  Oct.  24,  1913. 
Traction 

Trollcv-U'ire  Construction. — W.  von  Moellondorff.— 
An  illustrated  article  advocating  the  standardization  of 
trolley  wires  and  trolley  poles.  For  trolley  contactors  in 
the  form  of  sliding  bows,  aluminum-copper  alloys  have  been 
extensively  tested  during  the  last  few  years.  An  alloy  of 
commercial  aluminum  (98  to  99  per  cent  pure)  with  6  per 
cent  of  copper  lias  proved  the  best,  since  it  is  hardest  and 
maintains  a  bright  surface. — Elek.  Zcit.,  Nov.  27,  1913. 

GcrnMH  Raihvay  Accidents. — H.  Alertz. — Statistical  data 
of  accidents  on  German  electric  railways  during  the  year 
191 2.  The  report  covers  173  railway  systems.  Thirty  sys- 
tems had  no  serious  accidents;  on  the  other  143  systems 
there  were  239  persons  killed  (25  passengers  and  214  people 
on  the  street),  and  1128  persons  were  seriously  injured. — 
Elek.  Kraftbet.  u.  Bahnen,  Nov.  24,  1913. 

Wires,  Wiring  and  Conduits 

Protective  Relays. — Emil  Hausser. — A  long  article,  illus- 
trated by  diagrams,  describing  the  use  of  relays  for  the  pro- 
tection of  generators,  rotary  converters,  motors  and  trans- 
formers and  the  use  of  protective  relays  in  connection  with 
busbar  sets,  feeders  and  lines  connecting  power  plants  with 
ring  distribution  systems.  The  fundamental  principles  of 
operation  of  different  types  of  relays  are  also  described. — 
Elek.  Kraftbet.  u.  Bahnen,  Nov.  4  and  14,  1913. 

Siisf'ension  Insulators. — P.  Gesing. — An  illustrated  paper 
on  methods  of  calculating  the  mechanical  strength  of  over- 
head transmission  lines  with  suspension  insulators. — Elek. 
Kraftbet.  u.  Bahnen,  Nov.  24,  1913. 

Electrochemistry  and  Batteries 

Electric  Conductiwty  Imparted  to  Liquid  Air  by  Alplia-- 
Rays. — J.  C.  McLennan  and  D.  A.  Keys. — In  a  number 
of  experiments  it  has  been  shown,  in  agreement  with  a 
number  of  other  experimenters,  that  liquid  air  when  freshly 
filtered  is  an  extremely  good  insulator,  and  that  its  con- 
ductivity, in  the  absence  of  any  ionizing  radiation  other 
than  that  from  the  earth,  is  much  the  same  as  that  of  ordi- 
nary clean  air  at  atmospheric  pressure.  The  dielectric 
constant  of  liquid  air  was  found  to  be  1.43.  The  saturation 
current  obtained  in  air  at  ordinary  pressure  by  the  complete 
absorption  of  the  alpha  radiation  emitted  by  a  plate  coated 
with  polonium  was  found  to  be  about  sixteen  times  the 
maximum  current  obtained  with  the  highest  fields  used 
when  the  radiation  was  absorbed  in  air  at  loi  atmospheres, 
and  about  576  times  the  maximum  current  obtained  in  liquid 
air  when  the  ionization  was  produced  by  the  same  radia- 
tion. The  mobility  of  the  positive  ion  produced  in  air  at 
116  atmospheres  by  alpha  rays  was  found  to  be  0.0005294 
cm  second  per  volt  cm,  and  that  of  the  negative  0.0006217 
cm  second  per  volt  cm,  the  latter  being  about  1.18  times 
the  former.  In  the  course  of  the  investigation  evidence  was 
found  of  the  existence  of  a  penetrating  radiation  emitted  by 
the  layer  of  polonium  which  furnished  the  alpha  rays. — 
Philos.  Mag..  November,  191 3. 

Radiology. — C.  Ramsauer. — An  illustrated  description  of 
the  equipment  of  the  new^  Physico-Radiological  Institute  of 
the  University  of  Heidelberg. — Elek.  Zcit..  Nov.  27,  1913. 
Units,  Measurements   and  Instruments 

Definition  of  the  Ohm. — The  official  committee  of  the 
French  Parliament  which  is  charged  with  drafting  a  law 
giving  definitions  of  units  of  measurement  has  concurred 
on  the  metric  system  using  the  fundamental  units  of  the 


meter,  the  kilogram  and  the  second,  and  has  also  defined 
three  other  fundamental  units — the  centigrade  degree  of 
temperature,  the  ohm,  and  the  bougie  (decimal  of  candle- 
power).  The  ohm  is  defined  as  "the  resistance  offered  to  a 
constant  current  by  a  column  of  mercury  of  uniform  cross- 
section  at  a  temperature  of  zero  (leg.  C.  with  a  length  of 
106,300  cm  and  a  mass  of  14.4251  grams,  according  to  the 
definition  of  the  international  ohm  of  the  International  Con- 
ference held  in  London  in  1908." — La  Lumicre  Elec.  Sow 
22,  1913.  The  definitions  of  the  meter,  the  kilogram  and 
the  second  are  given  in  La  Lumicre  Elec,  Nov.  29,  1913. 
Thermo-Electric  Calorimeter  Bomb. — A  description  of  a 
new  calorimeter  bomb  of  Ch.  Fery.  It  is  distinctive  in  that 
no  water  is  used  as  the  calorimetric  mass,  the  metal  of  the 
bomb  taking  its  place,  and,  second,  the  rise  of  teni|)erature 
produced  by  the  combustion  of  the  sample  is  evaluated  by 
a  thermo-electric  process.  The  apparatus,  as  shown  in 
■•"ig.  3,  consists  of  the  calorimetric  bomb  proper,  main- 
tained in  the  center  of  a  metallic  envelope  A  by  a  disk  E.. 
The  combustible  under  test  is  placed  in  the  capsule  J  and  is 
ignited  by  a  magneto  current  sent  through  a  fine  wire  run- 
ning between  the  rods  K.  D  is  the  outside  coating.  Previ- 
ous tests  having  shown  that  thin  steel  docs  not  insure  per- 
fect conductivity  of  heat,  thus  leading  to  lack  of  uniform- 
ity in  results,  red  cop|)er  3  mm  to  4  mm  (0.1 18  in.  to  0.157 


FIG.  3- 


-THEKMO-El.ECTRIC    DIRECT-READING    CALORIMETER 
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in.)  thick  is  now  used  for  the  coating.  C  is  the  inside 
nickel  coating  which  can  be  easily  removed  in  order  to 
weigh  the  moisture  formed.  The  capsule  /  is  always  placed 
at  the  same  height  by  means  of  an  adjustment  shown  on 
the  rod  supporting  it.  The  current  to  the  wire  located  be- 
tween the  rods  A'  is  brought  in  from  the  outside  contact 
screws  G.  Oxygen  is  admitted  through  the  cock  F  and  is 
thrown  out  in  four  horizontal  jets,  so  as  to  avoid  blowing 
away  the  combustible  if  the  latter  happens  to  be  in  the 
state  of  powder.  The  heat  produced  is  read  from  the 
niilli-voltmeter  L  either  in  millivolts  or  directly  in  calories, 
the  latter  being  possible,  of  course,  only  when  the  amount  of 
combustible  is  equal  to  the  unit  weight  for  the  system  of 
heat  units  used.  Tes.ts  made  with  instruments  at  the 
Laboratory  of  Arts  and  Trades  in  Paris  have  shown  the 
reliability  of  the  instrument. — La  Genie  Citnl,  Vol.  63,  No. 
21,  page  415.  Sept.  20.  1913;  abstracted  in  Journal  of 
the  Amer.  Soc.  Mech.  Eng.,  November,  191 3. 

Insuhtion  Resistance. — S.  Evershed. — The  first  part  of  a 
paper  read  before  the  (British)  Institution  of  Electrical 
Engineers  in  which  the  author  describes  a  number  of  ex- 
periments undertaken  on  various  dielectrics,  including  cot- 
ton, paper  and  micanite  cloth.  The  nature  of  insulation 
resistance  is  discussed  and  its  dependence  on  certain  fac- 
tors, especially  the  pressure  applied  and  moisture,  is  shown. 
The  properties  of  a  model  insulator  are  dealt  with.     The 


i:  1-ECT  R 1  c  AL   World 


iJ»3 


present  instalment  contains  a  description  of  the  method  of 
investigation,  notes  on  typical  examples  of  insulation, 
methods  of  measurement  of  dielectric  resistances,  and 
moisture  curves  for  cotton,  paper  and  micanitc  cloth. — 
London  Elcctricunt,  Nov.  28,  1913. 

Telegraphy,  Telephony  and  Signals 
Telephone    Relay. — Eugen    Reiss. — A    long    illustrated 
paper  read  before  the  Electrical   Society  of  Berlin  on  a 
new    telephone   relay    using   a   cathode-ray   discharge   tube 
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FIG.     4 APPAKATUS     FOK     AMPLIFYING    TELEPHONE    CURRENTS 

and  based  originally  on  the  idea  of  Robert  von  Lieben.  In 
the  earlier  construction  the  cathode  rays  were  deflected 
magnetically  by  the  currents  the  amplitude  of  which  was  to 
be  enlarged.  A  different  method  is  used,  however,  in  the 
latest  construction  which  is  shown  in  Fig.  4.  Here  G  is 
an  evacuated  glass  container  with  three  electrodes,  namely, 
the  cathode  K,  the  auxiliary  electrode  H  and  the  anode  A. 
The  auxiliary  electrode  fills  the  whole  cross-section  of  the 
tube,  but  is  perforated  so  as  to  permit  passage  of  the  cur- 
rent between  the  anode  and  cathode,  which  are  connected 
to  the  battery  B.  The  Wehnelt  cathode  K  consists  of  a 
zigzag  platinum  ribbon  wound  on  a  glass  tube,  the  platinum 
ribbon  being  covered  with  a  thin  film  of  barium  oxide  and 
calcium  oxide.  The  cathode  is  brought  to  red  heat  at  about 
1000  deg.  C.  by  means  of  a  small  30-volt  battery  b.  The 
primary  currents,  the  amplitude  of 
which  is  to  be  increased,  act  through 
the  transformer  T  upon  the  circuit  con- 
taining the  cathode  K  and  the  auxiliary 
electrode  H.  The  secondary  currents — 
that  is,  the  currents  increased  in  ampli- 
tude by  the  relay — are  taken  from  the 
secondary  winding  of  the  transformer 
T.  The  methods  of  adjusting  the  relay 
so  as  to  get  maximum  sensitiveness  are 
described.  In  order  to  have  a  mercury- 
vapor  atmosphere,  some  amalgam  is 
used  in  the  discharge  tube.  As  the  de- 
vice is  now  built  by  the  Allgemeine 
Elektricitiits  Gesellschaft  (Fig.  5),  g  is 
the  glass  globe  and  A  is  the  anode  con- 
sisting of  a  spirally  wound  aluminum 
wire  of  2  mm  diameter.  The  auxiliary 
electrode  H  is  also  made  of  aluminum 
and  has  holes  3.5  mm  in  diameter  uni- 
formly distributed  over  its  whole  sur- 
face. The  cathode  consists  of  platinum 
ribbon  i  mm  broad  and  0.2  mm  thick, 
:o\iied  with  a  thin  film  of  calcium  oxide  and  barium 
:)xi.k'.  In  order  to  obtain  increased  sensitiveness,  it 
s  is  possible  to  use  several  relays  in  cascade  connec- 
i<jn      If  four  relays  arc  used  in  this  way,  the  amplitude 

|)f  tlic  currents  can  be  increased  20,000  times.  The  prin- 
cipal advantages  of  the  relay  are  that  it  is  non-sensi- 
ive   with   respect  to  mechanical  vibrations  and  that  it  is 


FIG.  5  —  NEW 
CATHODE  TUHE 
RELAY 


practically  free  of  inertia  so  that  the  wave-form  is  exactly 
reproduced.  The  same  issue  contains  an  account  of  the 
discussion  which  followed  the  paper.  Ebeling  agreed  that 
this  Lieben  relay  is  more  reliable  than  the  mechanical 
relay  of  Brown,  but  the  latter  is  somewhat  simpler.  Ex- 
periments are  being  continued  by  the  German  Telephone 
Department   with   both  types  of  relays. — Elek.  Zeit.,   Nov. 

27,  i9'3- 

Miscellaneous 

Baikan  States. — An  article  giving  statistical  data  on  the 
condition  of  the  electrical  industries  in  the  Balkan  States 
(especially  imports  from  Germany)  since  the  war. — La 
Lumiere  Elec,  Nov.  15,  1913. 

Ghent. — J.  Reyval. — The  first  part  of  an  article  on  gen- 
erating sets  and  the  Ghent  exhibition.  The  present  instal- 
ment gives  details  of  a  looo-hp  four-cylinder  Carels-Diesel 
oil  engine  which  drives  a  600-kw  alternator. — La  Lumiere 
Elec.  Nov.  8,  1913. 


Book  Reviews 


Masse  und  Messen.  By  Dr.  Walter  Block.  Leipzig:  B. 
G.  Teubner.  112  pages,  34  illus.  Price,  1.25  marks. 
A  brief  treatise  on  physical  metrology,  in  Teubner's 
"Natural  and  intellectual  World  Series."  It  describes  in  a 
practical  but  scientific  way  the  principal  measures  of  length, 
mass,  time,  heat  and  electricity.  The  chapters  relate  to  the 
following  subjects:  The  metric  system,  principles  of  meas- 
urement, mechanical  quantities  and  measures,  thermal  quan- 
tities and  measures,  optical  quantities  and  measures,  electric 
quantities  and  measures.  The  final  chapter  gives  a  brief 
idea  of  the  theory  of  relativity.  The  treatment  is  simple 
and  clear.  The  chapter  on  electric  measures  is  not  so 
modern  in  treatment  as  the  rest. 


HiRSCH     Wilking    Elektro-Ingenieur-Kalendar,     1913. 
Edited  by  Arthur  H.  Hirsch  and  Max  Barth.   Thirteenth 
year.    Berlin:    Verlag  von  Oscar  Coblentz.    373  pages, 
leather,  illus.    Price,  2.5  marks.    Notebook  supplement. 
The  thirteenth  yearly  appearance  of  this  electrical-engi- 
neering calendar  and  pocketbook  is  signalized  by  this  vol- 
ume.    The  calendar  contains  a  handy  series  of  tables  but 
does  not  contain  many  connection  diagrams.    Appended  to 
the  tabular  matter  is  an  excellent  series  of  rules  and  regu- 
lations which  are  likely    to    be    very    useful.      Curiously 
enough,  the  first  page  after  the  table  of  contents  gives  a 
graphical  comparison  between  the  centimeter  and  the  Rhen- 
ish  inch,  which  is  about  one-sixty-fourth  longer  than  the 
English   inch.     A  convenient   loose-leaf  diary  accompanies 
the  calendar. 


Grundlagen  dek  Elektrotechnik.  By  A.  Rotth.  Leip- 
zig: B.  G.  Teubner.  126  pages,  72  illus. 
This  elementary  treatise  discusses  the  principles  of  elec- 
tricity and  magnetism,  leading  to  a  discussion  of  direct- 
current  and  alternating-current  dynamos  and  motors.  Only 
the  simplest  of  algebraic  formulas  are  used  in  the  quanti- 
tative elucidation  of  these  principles.  The  book  is  divided 
into  three  chapters,  dealing  respectively  with  general  prin- 
ciples of  electric  currents,  direct  currents  and  alternating 
currents.  The  entire  treatment  of  the  subject  is  extremely 
simple  and  is  based  on  experimentaJ  demonstrations.  The 
author's  work  would  have  been  more  compatible  with  inter- 
national agreement  had  the  symbols  used  for  expressing 
Ohm's  law  been  those  adopted  internationally,  but  except 
for  such  details  the  matter  is  very  well  presented.  The 
book  will  commend  itself  to  persons  who,  familiar  with  the 
German  language  but  unacquainted  with  electrotechnics, 
desire  an  understanding  of  the  fundamental  principles  of 
dynamos  and  motors. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Water  Heater 

The  660-watt  electric  water  heater  illustrated  herewith 
has  been  added  to  the  line  of  heaters  made  by  the  Cutler- 
Hammer  Manufacturing  Company,  of  Milwaukee,  Wis. 
The  new  heater  has  a  water  capacity  of  3  qt.  and  can  be 
attached  to  any  lighting  circuit. 

A  small  pilot  lamp  under  a  ruby-glass  lens  is  arranged 
at  the  base  of  the  heater  and  indicates  when  energy  is  being 
used.  A  two-button  flush  .switch  is  mounted  in  the  base. 
The  heater  is  provided  with  a  frosted-glass  globe,  decorated 
with  cut-glass  stars,  and  the  base  is  heavily  nickel-plated. 
The  heating  unit  can  be  readily  renewed. 

This  heater  is  particularly  intended  for  use  in  buffets, 
restaurants  and  drug  stores  for  providing  hot  drinks  at  the 


W.-VTER    HEATER 

bar  or  soda  counter  or  for   furnishing  hot   water   for  anv 
l)urpose.     It  is  also  well  adapted  for  home  service. 


Electric  Wheel  Chair  for  San  Francisco  Exposition 

A  concession  has  been  made  to  the  Motor  Chair  Com- 
pany, Chicago,  to  operate  200  of  its  motor-driven  chairs 
at  the  Panama-Pacific  Exposition  in  San  Francisco  in  1915. 
These  chairs  will  seat  two  passengers  and  will  be  operated 
in  a  manner  similar  to  the  familiar  "man-power"  chairs 
now  in  service  at  Atlantic  City,  Palm  Beach  and  other 
resorts. 

A  0.5-hp  compound-wound  driving  motor  placed  under 
the  chair  seat  is  connected  to  the  two  rear  wheels  of  the 
chair  through  pinion-and-sprocket  and  chain  reductions. 
Energ)'  for  operating  the  chair  is  drawn  from  a  12-volt. 
i50-amp-hr.  Edison  storage  battery  under  the  wicker  dash. 
The  motor  runs  at  1200  r.p.m.  and  the  speed  of  the  chair 
shown  herewith  is  3.5  miles  an  hour.  It  is  said  that  chairs 
may  be  built  with  different  reductions,  giving  speeds  rang- 
ing from  I  mile  to  10  miles  an  hour. 


The  feature  of  the  chair,  as  described  by  .Mr.  Charles  11. 
Chrysler,  its  inventor,  lies  in  the  control.  A  small  foot 
pedal  actuates  the  braking  mechanism  and  the  controller 
under   the   floor  of  the  car.      I'.v    v;irif)us   pressures  on   the 


000^^^ 
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pedal  the  controller  can  be  operated  over  four  successive 
speeds  ahead.  Release  of  the  pedal  sets  the  brakes  auto- 
matically. Twenty-four  inches  is  given  as  the  average 
distance  which  the  chair  will  travel  with  brakes  set. 


Cordless  Jack  Boxes  for  Way-Station  Service 

A  cordless  jack  box  for  connecting  the  operator's  set  in  a 
railroad  way  station  to  one  or  more  lines  passing  through 
the  station  has  been  developed  by  the  Western  Electric 
Company,  New  York.  This  device  does  away  with  the 
knife-switch  method  of  cutting  in  the  operator's  telephone 
or  telegraph  set  on  the  train-dispatching  lines.     With  the 


CORDLESS    JACK    BO.X 

new  box  the  connection  is  effected  by  means  of  a  single- 
conductor  plug,  which  is  inserted  in  the  line  jack  corre- 
sponding to  the  line  over  which  it  is  desired  to  talk  or 
telegraph. 

The  jack  used  in  the  boxes  for  telegraph  lines  is  different 
from  that  employed  with  the  telephone  circuit,  a  special 
jack  being  necessary  for  the  telegraph  apparatus.    The  tele- 
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phone  jack  boxes  may  be  used  to  connect  two  or  more  lines 
together  and  at  the  same  time  have  the  operator's  set 
bridged  in  on  all  of  them  by  using  one  or  more  extra 
switching  plugs.  The  jacks  are  thoroughly  insulated  to  pre- 
sent trouble  from  sudden  voltage  surges  or  accidental 
crosses  with  transmission  or  lighting  circuits,  while  all  the 
jack  springs  are  widely  separated  to  prevent  arcing  and 
burning  of  the  insulation.  Screw  terminals  are  used  for 
connecting  in  outside  lines,  soldering  thus  being  rendered 
unnecessary.  A  tie  cord  is  furiished  with  the  switching 
plug  to  keep  the  latter  from  being  mislaid  when  not  in  use. 
These  bo.xes  are  manufactured  in  three  sizes — one  type 
for  three  lines,  another  for  si.x  lines  and  another  for  twelve 
lines,  the  latter  consisting  of  two  six-line  units  hinged  to- 
gether. Any  of  the  jack  boxes  can  be  ordered  partially 
equipped  with  dummy  wooden  plugs  in  the  unequipped 
spaces,  and  jacks  can  be  added  at  any  time  by  knocking  out 
the  wooden  plugs  and  screwing  in  the  jacks. 


Ironclad    Switchboard 

The  switchboard  shown  in  the  accompanying  drawing  is 
the  product  of  the  Detroit  Fuse  &  Manufacturing  Company, 
Detroit,  Mich.,  and  is  of  the  "ironclad"  type  designed  par- 
ticularly with  the  idea  of  safety  in  mind.  The  framework 
is  made  of  angle  iron  securely  bolted  together.  The 
switches  are  entirely  inclosed  in  cast-iron  boxes  and  ma> 
be  operated  from  the  outside.  The  busbar  chamber  is  con- 
structed of  sheet  iron  with  a  cover  of  the  same  material. 
The  fuses  are  contained  in  the  switch  units  specially  em- 
ployed with  this  type  of  board.  No  "live"  metal  parts  are 
exposed.  As  the  space  is  open  between  the  switch  units 
all  connections  may  be  made  from  the  front. 


automatic  in  action,  the  completion  of  the  operation  being 
beyond  the  control  of  the  operator.  Fuses  can  be  readily 
changed  without  danger  of  accidents.  By  thoroughly 
grounding  the  outer  case  and  the  lever  of  the  switch  before 
the  electrical  connection  can  be  completed,  the  liability  to 
shock  is  eliminated. 


Electric  Heating  Pad 

The  ITotpoint  Electric  Heating  Company,  Ontario,  Cal., 
has  placed  on  the  market  an  aluminum-cased  heating  pad. 
.•\s  illustrated  herewith,  the  pad  is  made  convex  on  one  side 


HEATING    PAD 

and  concave  on  the  other  to  fit  the  curve  of  the  body.  The 
heat  control  is  designed  to  maintain  any  desired  temperature 
between  100  deg.  and  200  deg.  Fahr.,  while  the  average 
energy  consumption  amounts  to  40  watt-hr.  per  hour.  The 
device  is  8  in.  in  diameter  and  0.625  in.  thick  and  weighs 
1.25  lb.  The  pad  is  effective  in  a  wet  pack  and  for  bed- 
warming. 


Heavy-Duty  Test  Clip 

R.  S.  J^Iueller  &  Company,  Cleveland,  Ohio,  have  brought 
out  a  new  heavy-duty  test  clip,  which  is  shown  full-size  in 
the  accompanying  illustration.  This  clip  is  called  the  "big 
brute"  and  is  said  to  be  able  to  carry  100  amp  indefinitely 
without  heating.  When  applied  to  flat  surfaces  where  the 
jaws  make  good  contacts  it  will  carry  200  amp  without 
excessive  heating. 

The  outer  members  are  made  of  an  alloy  containing 
90  per  cent  copper.  One  of  these  is  toothed  around  its 
edges,  while  the  other  is  plain,  the  latter  nesting  firmly  into 
the  former.  The  inner  member,  acting  as  a  spring,  is  made 
of  blued  steel  with  the  points  of  application  near  the  jaws. 
This  gives  a  long  leverage,  which  results  in  a  strong  "bite" 
and  a  firm  contact. 

Copper  sheaves  are  placed  under  the  spring  to  carry 
whatever  current  is  picked  up  by  the  toothed  member  to 


IROXCLAD    SWITCHBOARD 

.\  guard  rail  in  front  of  the  panel  is  unnecessary  and  no 
space  is  needed  in  the  rear.  The  panels  may  be  provided 
with  any  number  of  different  sizes  of  switches,  being 
limited  only  by  the  size  of  the  framework. 

Carrying  out  the  safety  idea,  all  working  parts  and  elec- 
trical connections  are  inaccessible  to  the  operator  under 
ordinary  working  conditions:    The  switches  used  are  semi- 


TEST    CLIP    FOR    HEAVY-DUTV    WORK 

the  side  attached  to  the  connecting  cord,  and  also  to  act 
as  a  shunt  around  the  spring  to  protect  the  latter  from 
heavy  currents  which  might  otherwise  affect  the  temper. 
The  jaws  have  a  spread  of  0.875  •"•  The  nose  is  not  thick 
or  rounded,  which  is  an  advantage  in  close  quarters.  Often 
where  the  space  is  limited  a  contact  can  be  made  with  the 
side  jaws  where  there  would  not  be  room  to  apply  the  nose. 
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Turbine  Generator  for  Crane  Electromagnets 

In  order  to  avoid  the  necessity  for  dragging  service  wires 
along  the  track  on  vi-hich  locomotive  cranes  using  electro- 
magnets work  back  and  forth  the  15-ton  crane  illustrated 
herewith  has  been  fitted  by  the  Brown  Hoisting  Machinery 
Company,  Cleveland,  Ohio,  with  a  3-kw  turbo-generator 
set,  built  by  the  Terry  Steam  Turbine  Company,  Hartford, 


rugations  on   the   under   side   to  give  additional  crcepage 
surface. 

These  insulators  are  made  in  two  sizes.  The  metal  parts 
of  the  smaller  are  sherardized  and  those  of  the  larger  are 
hot-galvanized.  The  smaller  insulator  is  especially  used 
for  insulating  cables  when  the  working  load  does  not 
exceed  1600  lb.  Both  insulators  are  tested  at  5000  lb., 
being  generally  used  for  heavy  service,  such  as  dead- 
ending  high-strength  steel  messenger  cables  with  a  work- 
ing load  of  4000  lb.  for  the  smaller  type  and  8000  lb.  for 
the  larger. 

Compensated  Polyphase  Motor 

The  Bell  Electric  .Motor  Company,  (Garwood,  X.  J.,  is 
manufacturing  a  polyphase  induction  motor  which  can  be 
brought  up  to  full  speed  by  throwing  it  directly  on  the  line 
without  any  external  resistance.  The  rotor  has  two  sets 
of  windings.  A  high-resistance  winding  similar  to  that 
used  in  direct-current  motors  is  placed  in  the  bottom  of  the 
rotor  slots  and  is  connected  to  the  commutator.  Another 
high-resistance  winding  similar  to  a  squirrel-cage  winding 
is  placed  in  the  top  of  the  slots.     No  brushes  are  required. 

At  starting  the  squirrel-cage  winding  is  used  to  bring 
the  motor  up  to  speed,  and  when  full  speed  is  nearly  at- 


CRANE    WITH    ELF.CTKOM 


I fOMPENS.XTED   ROTOR 


Conn.  The  electromagnet  energized  by  current  from  this 
unit  is  used  for  handling  pig  iron  and  scrap  at  any  point 
within  the  reach  of  the  40-ft.  boom. 

The  crane  is  operated  by  a  reciprocating  engine.  The 
small  generator  set,  which  is  entirely  independent  of  the 
other  operating  parts  of  the  mechanism,  is  mounted  as 
shown  in  a  compartment  beneath  the  floor  of  the  operator's 
cab,  where  it  is  entirely  out  of  the  way. 


Porcelain  Strain    Insulators 

The  Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa.,  has  recently  developed  two  new  types  of 
porcelain  strain  insulators  designed  particularly  for  heavy 
overhead  construction.  These  insulators  combine  a  metal 
cap  and  a  porcelain  skirt  to  furnish  the  required  dielec- 
tric strength.     The  metal  parts  consist  of  a  malleable-iron 


INSULATORS    FOR    HEAVY    OVERHEAD    CONSTRUCTION 

cap,  a  drop-forged  steel  eye  bolt  and  a  malleable-iron  sleeve 
by  which  the  eye-bolt  is  securely  fastened. 

The  metal  and  porcelain  parts  are  cemented  together 
with  high-grade  Portland  cement,  the  cemented  surfaces 
being  corrugated  to  prevent  failure  except  by  actual  shear- 
ing of  the  cement.    The  skirt  of  the  porcelain  also  has  cor- 


tained  the  commutator  is  short-circuited  by  means  of  a 
device,  consisting  of  a  plate  of  phosphor  bronze,  which 
is  pressed  against  the  commutator  segments  by  tw-o  weights 
that  are  thrown  out  by  centrifugal  force.  The  rotor  there- 
after operates  with  a  low  internal  resistance.  The  motor 
can  thus  be  started  automatically,  since  opening  or  closing 
the  switch  is  all  that  is  necessary  to  start  or  stop  the 
machine.  When  the  motor  stops  running,  a  large  spring 
forces  the  plate  of  the  short-circuiting  device  hack  to  its 


FIG.    2 ST.\T0R    OF    COMPENSATED    POLYPHASE    .MOTOR 

original  position,  and  the  motor  is  then  ready  to  start  again. 
The  starting  current  varies  from  two  to  two  and  one- 
half  times  full-load  running  current.  The  motor  will  start 
under  full  load.  By  means  of  the  two  independent  windings 
a  double  transformation  results.  This  reacts  on  the  stator 
winding,  and  raises  the  power-factor  of  the  motor. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Electrical  Manufacturer  to  Handle  Automobile  Accessory. 

— The  Electric  Renovator  Company,  of  Pittsburgh,  Pa. 
maker  of  electrically  driven  vacuum  cleaners,  has  frequently 
absorbed  the  Harroun  Company,  of  Indianapolis,  Ind.,  maker 
of  the  kerosene  carburetors. 

Engineers  Specializing  in  Utility-Regulation  Work.— 
William  J.  Norton  and  Paul  P.  Bird  have  severed  their  con- 
nection with  the  Commonwealth  Edison  Company  and 
formed  the  firm  of  Norton  &  Bird,  consulting  engineers, 
making  a  specialty  of  public  utility  work.  The  new  firm  has 
its  office  at  72  West  Adams  Street,  Chicago,  and  will  spe- 
cialize in  rate  reports  and  rate  schedules,  the  preparation  of 
reports  required  by  federal  and  state  authorities,  the  prep- 
aration of  cases  before  public  service  commissions  and  the 
like.  It  will  do  much  of  the  work  of  the  Commonwealth 
Edison  Company  and  other  Insull  companies  before  public 
utility  commissions. 

General  Electric  Sales  to  Utility  Companies. — Three 
companies  have  recently  placed  orders  with  the  above 
manufacturer  for  generating  and  auxiliary  equipment.  The 
Minneapolis  &  Ontario  Power  Company,  Minneapolis, 
Minn.,  will  place  in  operation  in  its  station  at  International 
Falls,  Minn.,  new  apparatus  consisting  of  a  2000-kw  Curtis 
turbo-generator  with  17.5-kw  motor-generator  exciter  set, 
5-hp  and  25-hp  motors,  pumps  and  condenser  equipment. 
The  California-Oregon  Power  Company,  Yreka,  Cal.,  will 
add  to  the  equipment  of  its  station  two  50-kva,  one  loo-kva 
and  four  200-kva  transformers,  recently  ordered.  The 
United  Electric  Light  &  Water  Company,  Waterbury,  Conn., 
will  add  to  its  station  equipment  three  600-kva  transform- 
ers and  accessories. 

Westinghouse  Sales  Activities. — The  Westinghouse  Elec- 
tric &  Manufacturing  Company,  of  East  Pittsburgh,  Pa.,  lias 
recently  received  from  one  large  operating  company  an  or- 
der for  10,000  electric  irons.  This  is  an  unusually  large 
single  order  for  this  class  of  apparatus,  .■\mong  the  orders 
recently  placed  with  the  Westinghouse  Machine  Company 
is  one  from  the  Pennsylvania  Railroad  for  two  35.000-hp 
turbines,  with  surface  condensers  and  other  power-house 
apparatus,  for  the  Long  Island  power  house,  which  furnishes 
part  of  the  power  for  the  operation  of  the  Pennsylvania 
tunnel  system  under  New  York  City.  The  Norfolk  &  West- 
ern Railway  Company  has  also  placed  an  order  with  the 
machine  company  for  three  io,ooo-hp  turbines  in  connection 
with  its  electrification  plans,  and  the  Hamilton  Electric 
Light  &  Power  Company,  Ltd.,  of  Hamilton,  Ont.,  has  con- 
tracted for  two   15,000-hp  turbines. 

Motor-Driven  Aerial  Tramway  Across  the  Andes  Moun- 
tains.— English  intere.'^ts  in  Colombia  are  planning  to  start 
work  soon  on  the  construction  of  an  aerial  tramway,  about 
37J/2  miles  long,  between  Mariquita  and  Manizares.  The 
ropeway,  which  will  cross  the  Andes  Mountains  at  an  eleva- 
tion of  about  11,000  ft.,  will  be  built  in  twelve  sections.  At 
the  junction  point  of  each  two  sections  an  electric  motor,  oi 
sufficient  capacity  to  operate  both  sections,  will  be  installed. 
The  steel  cable  will  be  supported  by  structural  steel  towers, 
varying  in  height  from  40  ft.  to  125  ft.  The  energy  for  the 
motors  will  be  generated  hydroelectrically.  A  station  will 
be  built  near  Mariquita  and  two  generators  will  be  installed. 
The  tower  work  is  bcinK  done  in  the  United  States,  and  the 
cable,  electrical  equipment  and  power-house  machinery  will 
be  supplied  by  English  companies.  It  is  expected  that  the 
work  will  be  completed  by  Jan.  i,  IQ'S- 

Electrical  Dealers  Find  that  Location  Affects  Class  of 
Business.— Sibley  &  Pitman,  of  iq  West  Thirty-Sixth 
Street,  New  York  City,  are  making  extensive  changes  in 
their  store  arrangements  in  order  to  take  care  of  the  growth 
of  their  business.     In  the  old  down-town  store  a  good  busi- 


ness was  done  in  a  few  standard  lines  of  wiring  specialties, 
but  with  their  change  of  location  they  have  experienced  an 
unexpected  growth  along  new  lines.  A  large  demand  for 
domestic  appliances  has  been  noticed  by  them  here,  and 
they  have  recently  put  in  a  line  of  wireless  apparatus  to 
meet  another  new  demand.  The  location  of  the  new  show- 
room, in  close  proximity  to  an  active  shopping  center, 
results  in  larger  sales  of  the  heating  and  cooking  and  light- 
ing appliances,  although  a  good  business  is  done  in  other 
lines.  At  present  the  store  is  reflecting  the  holiday  spirit, 
and  some  electric  toys  are  to  be  seen  there,  in  addition  to 
the   regular  lines. 

Litigation  Relating  to  Telephone  Competition  in  Illinois. 
— Seventy-eight  bondholders  of  the  Interstate  Independent 
Telephone  &  Telegraph  Company  have  brought  suit  in  the 
Circuit  Court  of  Cook  County,  Illinois,  charging  that  H.  H. 
Evans,  of  Aurora,  and  B.  E.  Sunny,  president  of  the  Chi- 
cago Telephone  Company,  conspired  to  wreck  the  company 
and  drive  it  out  of  competition  with  the  Bell  companies  in 
central  Illinois.  The  American  Telephone  &  Telegraph 
Company,  the  Chicago  Telephone  Company,  the  Central 
Union  Telephone  Company  and  the  First  Trust  &  Savings 
Bank  of  Chicago  are  also  named  as  defendants.  Mr.  Evans 
was  president  of  the  Interstate  company  until  September, 
1910.  According  to  the  bill  of  complaint,  the  defendants, 
or  some  of  them,  entered  into  a  systematic  effort  to  de- 
preciate the  market  value  of  the  stocks  and  bonds  of  the 
Interstate  company.  The  court  is  asked  to  inquire  into  the 
transactions,  contracts  and  agreements  entered  into  during 
the  year  1910  between  Messrs.  Evans  and  Sunny  and  the 
Bell  companies.  The  Interstate  company  operated  in  Au- 
rora, Joliet,  Elgin,  Peoria,  Springfield,  Sterling,  Morrison 
and  other  cities  of  Illinois. 

Steel  and  Iron  Industries  Increasing  Electrical  Equip- 
ments.— Elsewhere  in  this  section  note  is  made  of  the  sale 
of  boiler  equipment  to  three  of  the  large  steel  companies, 
and  the  expansion  of  that  industry  can  be  seen  also  in  an 
increased  demand  for  electrical  apparatus.  The  Eastern 
Metal  Corporation,  New  York  City,  will  place  in  operation 
shortly  in  its  power  plant  at  Bayonnc,  N.  J.,  a  370-kva,  two- 
unit,  three-bearing  motor-generator  set  with  blower  equip- 
ment and  switchboard.  The  United  States  Aluminum  Com- 
pany, Pittsburgh,  Pa.,  will  add  to  the  electric  drive  equip- 
ment of  its  plant  ten  20-hp  induction  motors  with  starting 
compensators  recently  purchased.  The  Standard  Steel  Car 
Company,  New  Castle,  Pa.,  will  install  for  electric  drive 
fifty-four  motors  ranging  in  capacity  from  5  hp  to  50  hp. 
The  Chase  Rolling  Mill  Company,  Waterbury,  Conn.,  will 
add  to  the  electrical  equipment  of  its  plant  a  750-kva  alter- 
nating-current generator  recently  purchased.  The  Union 
Iron  Works,  San  Francisco,  Cal.,  will  install  in  their  mills 
four  additional  200-bp  induction  motors  with  starting  com- 
pensators. In  each  of  these  cases  the  apparatus  to  be  in- 
stalled has  either  been  obtained  from  the  General  Electric 
Company  or  an  order  has  been  placed  with  that  concern 
for  it. 

Good  Boiler  Sales  Reported. — The  Babcock  &  Wilcox 
Company,  of  85  Liberty  Street,  New  York,  has  reported 
among  some  of  the  larger  sales  recently  made  an  aggregate 
of  14,823  hp  of  boiler  equipment.  It  is  particularly  signifi- 
cant at  the  present  time  to  note  that  three  of  these  large 
orders  are  from  big  steel  companies,  the  American  Iron  & 
Steel  Manufacturing  Company,  Lebanon,  Pa.,  taking  1040 
hp,  the  Minnesota  Steel  Company,  of  New  Duluth,  Minn., 
1311  hp,  and  the  Columbus  (Ohio)  Iron  &  Steel  Company, 
1776  hp  in  boilers,  .\nother  industrial  company  which  has 
recently  taken  equipment  of  this  kind  is  the  Newport  News 
(Va.)  Shipbuilding  &  Dry  Dock  Company,  to  which  1480  hp 


1288 


ELECTRICAL    WORLD 


Vol.  62,  No.  25 


ill  boilers  was  supplied.  Electrical  generating  companies 
on  the  list  are  the  Miami  (Kla.)  Electric  Light  &  Power 
Company,  with  1040  hp,  and  the  Western  Gas  &  Electric 
Company,  of  Aurora,  111.,  with  1004  hp.  The  largest  order 
reported  was  for  2540  hp  of  boilers,  with  chain-grate  stokers, 
sold  to  the  Atchison,  Topeka  &  Santa  Fe  Railway,  Topcka, 
Kan. 

Proposed  Investigation  of  Keokuk  Hydroelectric  Develop- 
ment.— According  lo  the  newspapers.  Representative  Henry 
T.  Raiiiey,  of  CarroUton,  111.,  will  introduce  a  resolution  in 
the  lower  house  of  Congress  calling  for  the  appointment  of 
a  special  committee  to  investigate  the  rights,  duties  and 
rates  of  the  Mississippi  River  Power  Company,  which,  as 
the  successor  of  the  Keokuk  &  Hamilton  Water  Power 
Company,  built  the  great  hydroelectric  plant  on  the  Mis- 
sissippi River  at  Keokuk,  la.  "The  Keokuk  dam,"  Mr. 
Rainey  is  reported  to  have  said,  "is  not  proving  the  boon 
to  Illinois  that  was  predicted.  The  plan  of  procedure  seems 
to  involve  buying  up  the  lighting  and  power  plants  of  the 
cities  within  range  of  the  transmission  lines,  then  to  bring 
about  the  dismantling  of  these  plants,  and  to  end  in  condi- 
tions under  which  electrical  energy  for  all  purposes  costs 
more  than  before.  I  do  not  care  lo  name  the  Illinois  cities 
that  arc  being  enthralled  in  this  manner,  but  I  feel  sure  an 
investigation  would  bring  to  light  a  dozen  such  cases.  I 
am  prepared  to  specify  a  few  myself." 

Electrical  Export  Opportunities. — In  paits  of  Spain  the 
rates  for  electric  service  seem  very  well  fitted  to  an  exten- 
sion of  trade  in  electrical  appliances  of  various  kinds.  In 
Valencia  there  are  four  competing  companies  and,  as  a  result 
of  their  fight  for  business,  rates  have  gone  as  low  as  1.8 
cents  per  kw-hr.,  or  even  0.54  cent  in  certain  cases.  Only 
one  of  these  companies  supplies  direct  current,  the  others 
furnishing  alternating  current  of  50  cycles  at  voltages  of  no, 
150,  210,  260  and  500.  Electricity  is  being  increasingly  used 
in  the  manufacturing  industries  in  Valencia,  and  motors  of 
from  2-hp  to  5-hp  rating  are  finding  a  large  sale  in  the  same 
vicinity  for  pumping  purposes.  Vv'hile  motors  of  American 
make  have  had  some  sale  in  the  district,  there  seems  so  far 
to  be  little  of  the  accessory  and  appliance  business  coming 
to  this  country.  Turkey,  while  in  the  past  and  at  present 
a  poor  field  for  electric  sales,  gives  promise  of  a  decided 
awakening  in  the  near  future.  Three  companies  are  now  en- 
gaged in  preparations  for  supplying  electric  light,  telephone 
and  street-railway  service  in  Constantinople,  and  when  these 
projects  get  a  good  footing  there  should  be  a  rapid  growth 
along  electrical  lines.  An  estimate  of  the  number  of  elec- 
trical ranges  sold  in  the  United  Kingdom  annually  places 
the  figure  at  between  700  and  1000.  Most  of  the  electrical 
companies  there  are  municipally  operated  and  lack  the  au- 
thority to  deal  in  appliances  of  this  nature,  which  explains 
in  part  the  small  sale  they  enjoy.  Such  ranges  as  are  sold 
are  generally  supplied  directly  to  the  user  by  the  manufac- 
turer, through  branch  stores  or  through  retailers. 


HEW  YORK  METAL  MARKET  PRICES 


Copper : 
St.indard,    spot* 


Selling  Price 


Selling  Pr 


London,  standard,  spot*    65  10       0  65         0       0 

Prime    Lake     14.50  to  14.75  14,50  to  14.75 

Electrolytic     14.25  to  14.50  14.25  to  14,37'/i 

Casting     14.12J/5  to  14.25  14.00  to  14.I2!S 

Copper    wire   base    15.50  to  15.75  15.50  to  15.75 

Lead     4.10  4.00 

Nickel    40.00  to  45.00  40.00  to  45.00 

Sheet    zinc,    f.o.b.    smelter    7.25  7.25 

Spelter,   spot    5.12Kto    5.25  5.15  to    5.25 

Tin.   spot    37.50  to  37.75  37.70  to  37.95 

Aluminum: 

Prompt  delivery   19.00           18.75  to  19.00 

Future     13.50  to  19.00  18.50  to  19.00 


•OLD  METALS 


Heavy  copper  and  wi: 

Rrass,   heavy    

Brass,   light    

Lead,    heavy    

Zinc,    scrap    


13.50 
8.75 
7.75 

4.05 
4.37;^ 


13.50 
8.75 
7.75 
3.95 
4.37", 


♦COPPER  EXPORTS 

Total  tons  to  Dec.  16 15.740 

•From  daily  transactions  on  the  New  York  Metal  Exchange. 


Corporate  and  Financial 

Electrical  Properties  to  Be  Sold  by  Receiver. — The  Con- 
solidated Light  &  Power  Company,  with  hydroelectric  and 
steam  generating  properties  at  Mount  Pleasant  and  Clair, 
Mich.,  and  a  transmission  line  in  the  same  territory,  will  be 
sold  at  a  receiver's  sale  in  Detroit,  Mich.,  on  Jan.  13,  1914. 
At  the  same  time,  the  Chippewa  Construction  Company, 
which  has  various  holdings  at  Greenville,  Mich.,  and  else- 
where in  the  vicinity,  will  be  sold. 

California  Utility  Seeks  to  Increase  Capital  Stock. — A 
petition  has  been  made  to  the  California  Railroad  Commis- 
sion by  the  Tulare  County  Power  Company,  of  Lindsay, 
Cal.,  for  permission  to  issue  $80,000  additional  capital  stock. 
The  proceeds  of  the  sale  of  this  stock,  it  is  stated,  will  be 
applied  to  the  building  of  an  addition  to  the  company's 
transmission  system  into  the  orange  district  of  Tulare 
County.  The  present  capital  stock  of  the  company  has  a 
par  value  of  $530,000. 

Washington  Distributing  Company  Changes  Hands. — The 
Big  Bend  Light  &  Power  Company  was  incorporated  in 
igo8  for  the  purpose  of  supplying  electric  energy  for  light- 
ing and  power  service  to  the  towns  of  R^ardon,  Davenport, 
Harrington,  Ritzville,  Sprague,  Paha  and  Lind,  Wash.  A 
distributing  business  only  was  done,  energy  being  purchased 
from  the  Washington  Water  Power  Company.  Word  now 
comes  that  the  former  concern  has  been  purchased  by  the 
latter,  following  a  recent  increase  of  $5,000,000  in  its  capital 
stock,  note  of  which  was  made  in  the  Nov.  29  issue  of  the 
Electrical  World.  The  capital  stock  of  the  first-mentioned 
company  is  $271,000  outstanding,  and  it  has  $20,000  first 
mortgage  6  per  cent  bonds,  also  outstanding. 

Iowa  Utility  Plans  to  Extend  Lines. — .■\pplication  for  a 
franchise  has  been  made  by  the  Iowa  Railway  &  Light 
Company  for  a  high-tension  transmission  line  between  Cedar 
Rapids  and  Toledo,  la.,  a  distance  of  about  52  miles.  This 
line  will  be  another  link  in  the  system  of  transmission 
lines  which  the  company  purposes  to  build  between  Ana- 
mosa  and  Ferry,  la.,  several  sections  of  which  have  already 
been  completed.  The  company  has  outstanding  $1,700,000  of 
common  and  $1, 154.935  of  7  per  cent  cumulative  preferred 
stock  and  $2,937,000  first  and  refunding  mortgage  5  per  cent 
gold  bonds.  First  mortgage  5  per  cent  gold  bonds  of  the 
Cedar  Rapids  &  Iowa  City  Railway  &  Light  Company  to 
the  value  of  $313,000  are  also  outstanding. 

Ohio  Utility  to  Increase  Common  Stock. — The  Public 
Utilities  Commission  of  Ohio  has  granted  the  petition  of 
the  Greenville  (Ohio)  Electric  Light  &  Power  Company 
for  authority  to  issue  $30,000  of  new  common  stock,  to  be 
sold  at  not  less  than  par.  The  proceeds  of  this  sale  are  to 
be  used  for  purchasing  the  material  and  for  defraying  con- 
struction expenses  for  a  transmission  line  from  Greenville 
to  Union  City,  Ohio,  and  for  extending  the  boiler  capacity 
of  the  company's  steam-power  plant  at  the  former  city. 
The  transmission  line  will  be  about  9.',<  miles  in  length,  and 
the  steam  equipment  to  be  installed  will  consist  of  two 
300-hp  Stirling  boilers.  A  I2s-ft.  stack  is  also  to  be  built, 
in  connection  with   the  installation  of  the  new  boilers. 

Capital  Stock  Increases  of  Illinois  Utility  Companies.— 
Owing  to  the  fact  that  the  State  Public  Utilities  Commission 
of  Illinois  will  have  general  supervision  of  all  public  utilities 
in  that  State  after  Jan.  i,  1914.  a  number  of  utility  corpora- 
tions have  been  getting  their  financial  houses  in  order  under 
the  law  as  now  existing  in  anticipation  of  the  change.  A 
statement  issued  from  the  office  of  the  Sccre'ary  of  State 
at  Springfield  on  Dec.  15  declares  that  w-ithin  the  last  four 
months  upward  of  $200,000  in  fees  has  been  paid  into  the 
office,  representing  a  possible  increase  in  the  capitalization 
of  public  utilities  of  about  $200,000,000.  This  increase  in 
capitalization,  however,  is  more  apparent  than  real,  as  in  the 
case  of  the  merger  of  the  Commonwealth  Edison  Company 
and  the  Cosmopolitan  Electric  Company  of  Chicago  a  fee 
was  required  on  the  joint  capitalization  of  the  two  companies 
just  as  if  the  capitalization  had  been  newly  created,  which 
was  not  the  case.  The  smaller  utility  companies  throughout 
the  State  are  reported  to  be  giving  little  attention,  appar- 
ently, to  the  new  law,  but  the  larger  companies  have  been 
studying  the  statute  with  care. 
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Utah  Power  &  Light  Company  Purchases  Electrical 
Property.— The  Utah  Power  &  Light  Company  is  under- 
stood to  have  acquired  the  entire  capital  stock  of  the  San 
Juan  Water  &  Power  Company,  with  a  par  value  of  $1,000,- 
000,  together  with  the  outstanding  $1,350,000  first  mortgage 
5  per  cent  gold  bonds.  While  the  San  Juan  Water  &  Power 
Company  has  been  virtually  under  the  same  control  since 
its  incorporation  in  1909,  as  a  reorganization  of  the  Animas 
Power  &  Water  Company,  this  control  was  exercised 
through  a  majority  interest  in  its  stock  and  securities,  rather 
than  by  outright  ownership.  The  Utah  Power  &  Light 
Company  was  organized  in  1912  as  the  operating  company 
in  L'tah  and  Idaho  of  the  Utah  Securities  Corporation,  which 
company  controls  it  through  stock  ownership. 

Dean  Electric  Company  Reorganization. — The  Dean  Elec- 
tric Company,  of  Elyria,  Ohio,  manufacturer  of  telephone 
apparatus  and  other  electrical  supplies,  is  in  process  of  re- 
organization, and  a  committee  representing  the  bondhold- 
ers and  other  creditors  of  the  concern  has  been  formed  to 
co-operate  with  the  managetnent  in  this  work.  E.  F.  Allen. 
J.  M.  Lenz  and  A.  B.  Garford  will  represent  the  bondhold- 
ers, the  merchandise  creditors,  and  the  banking  creditors, 
respectively,  on  this  committee.  A  statement  by  A.  G. 
Bean,  president  of  the  company,  assures  co-operation  be- 
tween this  committee  and  the  management  and  contains  the 
information  that  manufacturing  will  continue  uninterrupted. 
The  company  has  a  capital  stock  of  $1,655,000,  with  out- 
standing bonds  of  $50,000  par  value,  and  a  floating  debt  of 
over  $300,000. 

Toledo  Railways  &  Light  Adds  to  Generating  Capacity. — 
On  Dec.  14,  eighteen  days  after  its  arrival  at  Toledo,  the 
new  12,500-kw  turbo-generating  unit  of  the  Toledo  (Ohio) 
Railway  &  Light  Company  was  placed  in  operation.  This 
unit  represents  about  60  per  cent  increase  in  the  generating 
capacity  of  the  Toledo  station  and  has  been  made  necessary 
by  a  power  demand  largely  in  excess  of  the  capacity  of  the 
station  previous  to  its  installation.  In  connection  with  this 
new  unit  the  boiler  capacity  of  the  plant  has  been  increased 
15,000  hp.  The  company  now  has  about  1200  motor-service 
customers,  with  over  3000  motors  in  operation,  and  botn 
figures  are  rapidly  increasing.  The  lack  of  adequate  gener- 
ating capacity  has  greatly  retarded  growth  along  these  lines 
in  the  past  year,  but  with  the  new  unit  in  operation  it  is 
e.xpected  that  many  new  power  contracts  will  be  obtained. 

Standing  Committees  of  the  Investment  Bankers'  Associa- 
tion.— .Vnnouncement  has  been  made  by  G.  B.  Caldwell, 
president  of  th  ■  Investment  Bankers'  Association,  concern- 
ing the  personnel  of  tlie  standing  committeej  of  that  or- 
ganization for  the  coming  year.  The  following  appoint- 
ments have  been  made  of  chairmen  of  the  various  commit- 
tees: Constitution  and  by-laws,  E.  M.  Stevens;  finance  and 
auditing,  J.  H.  Smith;  foreign  relations,  E.  W.  Bulkley; 
irrigation,  reclamation  and  agricultural  credits,  A.  C.  Foster; 
legislation,  A.  G.  Hoyt;  membership,  J.  E.  Blunt,  Jr.;  mone- 
tary legislation,  John  Perrin;  municipal  bonds,  C.  W.  Mc- 
Near;  program  for  annual  meeting,  G.  W.  Kendrick,  3d: 
publicity,  Lawrence  Chamberlain;  public  service  corpora- 
tions, J.  E.  Oldham;  railroad  bonds  and  equipment  notes, 
S.  L.  Filler;  taxation,  F.  W.  Rollins,  and  timber  bonds, 
Calvin   Feutress. 

Pennsylvania  Electrical  Property  Purchased. — The  Na- 
tional Properties  Company,  of  Pittsburgh,  Pa.,  has  recently 
purchased  the  Chester  County  Light  Company,  which  has 
a  capital  stock  of  $50,000,  together  with  $25,000  first  mort- 
gage and  $50,000  second  mortgage  bonds  outstanding.  The 
latter  company  has  a  perpetual  franchise  in  Newcastle 
County,  Del.,  and  a  transmission  line  from  Newark,  Del., 
to  Avondale,  Pa.  It  has  also  water-power  rights  at  Rose- 
mont  and  Tweedville.  Del.,  where  a  hydroelectric  generating 
station  is  in  operation  at  the  present  time.  The  Chester 
County  Electric  Company  is  also  controlled  by  the  same 
concern.  Electric  light  and  power  are  supplied  by  the 
Chester  County  Light  Company  to  numerous  small  towns 
in  the  southeastern  part  of  Pennsylvania.  Transmission 
lines  now  building  will  connect  these  comm  mities  with  the 
large  central  station  of  the  Wilmington  &  Philadelphia 
Traction  Company  at  Wilmington.  Del,  which  company 
came  under  the  control  of  the  National  Properties  Company 
early  in  1913  through  the  purchase  of  a  large  block  of  com- 
mon stock. 


Business  Notes 

The  Chicago  Fuse  Manufacturing  Company  makes  th( 
announcement  that  after  Dec.  15  its  city  trade  in  Chicagc 
w^ill  be  handled  by  W.  O.  Roach,  who  takes  the  place  o 
W.  E.  Finlay,  resigned. 

The  Wagner  Electric  Manufacturing  Company,  of  St 
Louis,  Mo.,  has  recently  appointed  T.  T.  Richards  assistan 
manager.  .Mr.  Richards  has  been  associated  with  the  com 
pany  in  its  sales  department  for  the  past  nine  years,  special 
izing  in  the  marketing  of  new  devices. 

The  Alberger  Pump  &  Condenser  Company,  of  90  Wes 
Street.  New  York,  has  recently  appointed  T.  S.  Fuller  a; 
its  secretary  and  treasurer,  vice  W.  R.  Billings,  resigned 
Mr.  Fuller  was  formerly  connected  with  the  Scranton  B0I1 
&  Nut  Company  and  was  treasurer  of  Milliken  Brothers. 

The  Pittsburgh  High-Voltage  Insulator  Company,  o 
Derry,  Pa.,  has  recently  obtained  the  services  of  J.  W 
Blankenhorn  for  its  electrical  engineering  department.  Mr 
Blankenhorn  has  been  connected  for  some  time  with  the 
engineering  department  of  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston,  Mass. 

The  Sterling  Varnish  Company,  of  Pittsburgh,  Pa.,  ha; 
secured  the  services  of  J.  H.  Shugg  as  insulation  engi 
neer.  Mr.  Shugg  was  until  recently  engaged  in  similai 
work  at  the  Schenectady  works  of  the  General  Elcctrit 
Company,  with  which  concern  he  has  spent  nearly  a  quar- 
ter of  a   century. 

Ray  D.  Lillibridge,  Inc.,  of  in  Broadway,  New  York 
states  in  a  recent  communication  that  rumors  to  the  efTccI 
that  the  New  York  office  and  business  are  to  be  abandonee 
in  favor  of  some  California  interests  are  without  founda- 
tion. A  branch  ofiice  is.  however,  to  be  opened  in  San  Fran- 
cisco during  1914  to  take  care  of  the  interests  of  clients  whc 
will  exhibit  at  the  Panama  Pacific  Exposition  in  1915. 

Menominee  Electric  Manufacturing  Company. — Mr.  L.  M 
Wnod,  purchasing  agent  for  the  Wesco  Supply  Company 
of  St.  Louis,  has  resigned  his  position  with  that  company 
and  after  Jan.  i  he  will  be  sales  manager  for  the  Menominee 
(Mich.)  Electric  Manufacturing  Company.  Mr.  Wood 
worked  himself  up  from  the  position  of  counter  boy  in  the 
Wesco  company,  and  he  is  one  of  the  most  popular  of  the 
younger  electrical  business  men  of  St.  Louis.  He  is  a 
Jovian. 

The  Collins-Wagner  Company  has  recently  been  organ- 
ized with  headquarters  at  244  West  Twenty-ninth  Street, 
New  York,  for  the  purpose  of  manufacturing  and  selling 
electric  and  gas  lighting  fixtures  and  other  bronze  work, 
Both  the  manufacturing  plant  and  the  showroom  of  the 
company  will  be  located  at  the  above  address.  The  presi- 
dent of  the  company,  Charles  Wagner,  and  the  vice-presi- 
dent, A.  V.  Collins,  have  both  been  associated  previously 
with  companies  in  this  line  of  work.  H.  M.  Kahle  is  secre- 
tary of  the  new  concern. 


New  Industrial  Companies 

Green,  Ward  &  Weber,  Inc.,  of  Rochester,  N.  Y.,  has  been 
mcorporated  with  a  capital  stock  of  $10,000  to  do  an  elec- 
trical contracting  business.  The  incorporators  are:  Ralph 
D.  Ward,  Alfred  L.  Green  and  J.  Fred  Weber,  all  of  Roch- 
ster. 

The  Betschel  Storage  Battery  Company,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $31,000  by  R. 
.'\.  Risch,  George  M.  Merke  and  H.  L.  Wuerfel.  The  com- 
pany proposes  to  manufacture  and  sell  electric  batteries, 
electrical  novelties,  etc. 

The  lonex  Electrical  Development  Company,  of  Chicago, 
111.,  has  been  incorporated  with  a  capit.il  stock  of  $2,500  to 
manufacture  and  deal  in  electrical  and  mechanical  machin- 
ery. The  incorporators  are  Luther  Johns,  Irving  S.  Kemp 
and  Edgar  F.  Beaubien. 

The  Ingersoll  Electric  Vaporizer  Company,  of  Chicago, 
111,,  has  been  incorporated  by  Homer  11.  Ingcrsdll,  Theo- 
bold  M.uellcr  and  Daniel  Mueller.  The  company  is  capital- 
ized at  $15,000  and  proposes  to  manufacture  and  deal  in 
machinery,  tools,  devices,  etc. 
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Trade  Publications 

Switches. — Catalog  E,  issued  by  tlic  New  York  office  of 
the  Hart  Manufacturing  Company,  has  been  supplemented 
by  a  discount  sheet  and  a  sheet  treating  of  Diamond  "H" 
wall  cases. 

Watt-hour  Meters. — .Mlcrnating-current  watt-hour  meters 
arc  fully  described  and  illustrated  in  a  folder  issued  by  the 
VVcstinghousc  Electric  &  Manufacturing  Company.  Load 
curves  of  different  types  of  meters  are  also  shown. 

Securities. — A  booklet  recently  issued  by  W.  P.  Bon- 
bright  &  Company,  of  14  Wall  Street,  New  York  City,  gives 
the  latest  available  statements  of  some  of  the  public  utility 
properties  in  whose  securities  that  company  is  dealing. 

Washing  Machines. — The  Automatic  Electric  Washer 
Company.  Newton,  la.,  has  recently  issued  a  catalog  illus- 
trating and  describing  its  motor-driven  washer.  There  is 
a  constantly  increasing  demand  for  electric  washers  that 
makes  this  catalog  interesting  and  timely. 

Generators. — In  Bulletin  A4151  of  the  General  Electric 
Company  engine-driven  continuous-current  generators  of 
the  commutating-pole  type  are  described.  These  generators 
are  manufactured  in  both  two-wire  and  three-wire  styles. 
They  range  in  rating  from  25  kw  to  400  kw  inclusive. 

Cable. — The  BX  cable  manufactured  by  the  Sprague  Elec- 
tric Works  of  General  Electric  Company,  527  West  Thirty- 
fourth  Street,  New  York,  is  the  subject  of  a  leaflet  recently 
issued,  in  which  it  is  stated  that  this  flexible-steel  armored 
conductor  has  been  in  use  fourteen  years  and  is  "still  in  the 
lead." 

Miner's  Safety  Lamp. — The  Edison  Storage  Battery  Com- 
pany. Orange,  N.  J.,  is  distributing  a  ten-page  pamphlet  re- 
ferring to  its  electric  safety  lamps  for  the  conservation  of 
life  in  mines.  It  tells  in  an  interesting  manner  about  the 
development  of  this  lamp  and  describes  the  characteristics 
of  the  present  lamp  with  the  Edison  cell. 

Pulmotor. — A  leaflet  issued  by  the  Draeger  Oxygen  Ap- 
paratus Company,  422  First  Avenue,  Pittsburgh,  Pa.,  gives 
ten  excellent  and  convincing  reasons  why  the  pulmotor 
should  be  installed  wherever  there  is  need  for  resuscitation 
apparatus.  The  company  has  also  issued  a  folder  referring 
to  its  helmets,  which  are  being  used  successfully  by  mine 
workers. 

Diesel  Engines. — Carels  Freres,  of  Ghent,  Belgium,  who 
are  represented  in  the  United  States  by  W.  R.  Haynie,  30 
Church  Street,  New  York,  have  issued  a  patnphlet  describing 
the  Diesel  engine  supplied  by  them  for  driving  the  tank 
ship  Il'otan,  belonging  to  the  German-American  Petroleum 
Company.  This  is  the  highest-powered  engine  of  its  type  in 
existence. 

Wiring  Material.— The  H.  T.  Paiste  Company.  Philadel- 
phia, Pa.,  has  recently  published  a  128-page  illustrated  cat- 
alog and  price  list  of  Paiste  standardized  wiring  material. 
Since  the  publication  of  its  last  catalog  the  company  lists 
in  the  present  publication  over  360  new  articles  added  to 
the  Paiste  line.  The  catalog  is  well  arranged  and  neatly 
printed.  A  code-word  index,  a  catalog  number  index  and 
a  general  index  add  to  its  usefulness. 

Line  Material. — The  Line  Material  Company,  South  Mil- 
waukee, Wis.,  is  publishing  the  Kyle  Line  Magacine.  an  in- 
teresting little  publication  which  in  contents  and  make-up 
is  somewhat  diflferent  from  the  familiar  house  organ.  The 
magazine,  which  is  published  monthly,  is,  as  stated  in  an 
early  issue,  "devoted  to  common  honesty,  efficiency,  humor 
and  things  in  general,"  and  is  edited  by  Mr.  David  Gibson. 
The  central  double-page  advertises  the  company's  line 
material. 

Storage  Batteries. — "Twenty-five  Years  of  Storage  Bat- 
tery Building"  is  the  title  of  an  interesting  pamphlet  lately 
issued  by  the  Electric  Storage  Battery  Company,  of  Phila- 
delphia. Pa.,  on  the  occasion  of  its  silver  anniversary.  The 
attractive  cover,  done  in  pearl  gray  with  silver  lettering,  in- 
closes a  history  of  the  company's  growth,  together  with 
many  pictures  of  its  product  and  properties  and  photo- 
.sraphs  of  its  official  staflf.  A  smaller  pamphlet  just  put  out 
by  the  same  concern  tells  about  "boosting,"  or  the  auxiliary 
charging  of  vehicle  batteries  for  short  periods  at  rat»s  higher 
than  normal. 


Personal  Mention 

Mr.  J.  H.  Setts,  .\cw  York  City,  has  been  appointed 
statesman-at-large  of  the   Jovian   Order. 

Mr.  M.  Stephan,  operating  manager  of  the  Compagnie 
des  Forges  et  .Acieries  Electriques,  Ugine,  Savoy,  France, 
who  was  in  this  country  for  several  weeks  on  business  per- 
taining to  the  Girod  electric  furnace,  sailed  for  Europe  on 
Dec.  13. 

Mr.  John  F.  Gilchrist,  assistant  to  the  president  of  the 
Commonwealth  Edison  Company,  addressed  the  Chicago 
Engineers'  Club  on  Dec.  11,  giving  a  history  of  central 
station  development  in  Chicago  and  pointing  out  the  ad- 
vantages of  concentrating  the  production  of  energy. 

Mr.  John  Howatt  has  been  appointed  chief  engineer  of 
the  Board  of  Education  of  Chicago.  He  has  been  an  in- 
spector for  the  L'nited  States  Treasury  Department  in 
charge  of  the  mechanical  and  electrical  equipment  of  fed- 
eral buildings  in  the  Middle  West.  Of  twenty-nine  men 
who  took  the  civil  service  examination  for  the  position, 
which  pays  $6,000  a  year,  Mr.  Howatt's  name  appeared  first, 
with  a  percentage  of  76.88.  Mr.  Howatt  is  thirty-two  years 
old.  He  took  the  course  in  electrical  engineering  at  the 
University  of  Minnesota,  graduating  in  1904  with  the  degree 
of  E.  E. 

Mr.  E.  B.  Neiswanger,  superintendent  of  construction  of 
the  Texas  Power  &  Light  Company,  has  been  appointed 
construction  engineer  of  the  company  in  charge  of  all  con- 
struction, to  succeed  Mr.  G.  E.  Moffat,  chief  engineer,  who 
has  resigned  to  accept  a  similar  position  with  the  Phoenix 
Construction  Company.  For  ten  years  prior  to  entering 
the  service  of  the  Texas  Power  &  Light  Company  in  Janu- 
ary, 1913,  as  superintendent  of  construction.  Mr.  .Veiswanger 
was  engaged  in  plant  installation  and  efficiency  work  with 
mining  and  millin.g  interests  in  Colorado,  and  with  beet- 
sugar  and  irrigation  projects  in  Kansas. 

Mr.  Paul  P.  Bird  has  resigned  from  the  Commonwealth 
Edison  Company  to  become  a  member  of  the  new  firm  of 
Norton  &  Bird,  consulting  engineers,  of  Chicago.  Mr.  Bird 
was  born  in  Kalamazoo,  Mich., 
but  during  his  boyhood  his 
family  removed  to  Rochester, 
N.  Y..  where  he  attended  the 
Rochester  Free  .Academy.  He 
entered  Cornell  University  in 
the  class  of  1900  and  gradu- 
ated with  the  degree  of  M.E. 
For  several  years  thereafter  he 
was  employed  by  the  Newport 
News  Ship  Building  Company, 
of  Newport  News,  Va.,  al- 
though in  an  interval  of  that 
employment  he  spent  one  year 
as  instructor  at  Cornell.  In 
1904  Mr.  Bird  came  to  Chicago 
and  for  three  years  he  was 
steam  engineer  for  the  Illinois 
Steel  Company  at  the  South 
Chicago  works.  In  the  fall  of  1907  he  was  appointed  by 
Mayor  Busse  chief  smoke  inspector  for  Chicago,  and  he 
held  this  position  until  May.  191 1,  when  he  accepted  a  posi- 
tion with  the  contract  department  of  the  Commonwealth 
Edison  Company.  Mr.  Bird  made  an  excellent  record  as 
head  of  the  department  of  smoke  inspection  of  the  city  of 
Chicago,  and  his  work  attracted  wide  attention.  He  read 
papers  on  the  subject  of  smoke  prevention  before  the 
Western  Society  of  Engineers,  the  American  Civic  -Associa- 
tion and  other  bodies.  In  1910  and  191 1  he  was  president  of 
the  International  Association  for  the  Prevention  of  Smoke. 
He  is  a  member  of  the  important  committee  on  investigation 
of  smoke  abatement  and  electrification  of  railway  terminals 
of  the  Chicago  .Association  of  Commerce.  Mr.  Bird  is  a 
member  of  the  American  Society  of  Mechanical  Engineers 
and  chairman  of  the  flourishing  Chicago  section  of  that 
society.  He  is  also  a  member  of  the  Western  Society  ot 
Engineers,  the  National  Electric  Light  .Association,  the 
University  Club  of  Chicago  and  of  the  Exmoor  Country 
Club. 
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Mr.  J.  L.  Longino  has  succeeded  Mr.  M.  A.  Cohn  as  su- 
perintendent of  the  lighting  department  of  the  Merchants' 
Ligliting   Company,    Little   Rock,   .\rk. 

Mr.  W.  L.  Davis  has  recently  been  elected  as  assistant 
secretary  and  assistant  treasurer  of  the  Texas  Power  & 
Light  Company  and  affiliated  companies,  including  the 
Paris  Transit  Company,  succeeding  Mr.  E.  E.  Reber,  re- 
signed. Mr.  Davis  entered  railway  service  in  1906  with  the 
Indiana,  Columbus  &  Eastern  Traction  Company,  later 
merged  into  Ohio  Electric  Railway  Company.  After  hold- 
iing  various  positions  in  the  accounting  department  of  this 
company,  he  was  appointed  statistician  in  1909.  In 
.'\ugust,  1912.  he  accepted  the  position  of  traveling 
auditor  of  the  Texas  Power  &  Light  Company,  of  which 
company,  with  its  affiliated  companies,  he  now  become^ 
assistant   secretary  and  assistant  treasurer. 

Mr.  M.  C.  Gilman  has  been  appointed  sales  manager  of 
the  Toronto  Electric  Light  Company,  Ltd.,  of  Toronto. 
Ontario,  Can.,  vice  Mr.  W.  R.  Sweany.  Mr.  Gilman  was 
graduated  from  the  electrical  engineering  course  at  Pratt 
Institute,  Brooklyn,  N.  Y.,  in  1907,  and  since  then  has  had 
experience  in  the  central-station  field  as  assistant  power 
engineer  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  assistant  power  engineer  of  the  Public 
Service  Electric  Company  of  Newark,  power  engineer  of 
the  Virginia  Railway  &  Power  Company  of  Richmond. 
Va.,  and  power  engineer  of  the  Toronto  Electric  Light 
Company.  For  the  past  year  Mr.  Gilman  has  served  as 
assistant  to  Mr.  F.  G.  Clark,  chief  engineer  of  the  Toronto 
Electric  Light  Companj',  Ltd.,  from  which  position  he  is 
now  promoted  to  that  of  sales  manager. 

Mr.  William  J.  Norton  has  severed  his  connection  with 
the  Commonwealth  Edison  Company  to  engage  in  private 
practice  as  a  member  of  the  new  firm  of  Norton  &  Bird, 
consulting  en.gineers.  of  Chi- 
cago. Mr.  Norton  is  a  native 
of  Baltimore  and  obtained  his 
academic  education  at  Balti- 
more City  College.  .'\fter  a 
business  experience  of  three 
years  with  the  Factories 
Mutual  Fire  Insurance  Com- 
panies, he  entered  Cornell 
University,  class  of  1902,  and 
was  graduated  with  the  degree 
of  M.E.  .'\fter  leaving  college 
Mr.  Norton  was  connected  for 
a  short  time  with  the  engineer- 
ing department  of  the  Chicago 
Edison  Company.  Thereafter 
he  was  employed  successively 
by  the  Chicago  Ship  Building 
Compan}'  and  the  New  York 
Ship  Building  Company  of  Camden,  N.  J.  Later  he  was 
vice-president  and  general  manager  of  the  Federal  Sign 
System  (Electric),  with  headcji-arters  in  New  York.  From 
1907  to  19:1  Mr.  Norton  was  first  assistant  secretary  of  the 
Public  Service  Commission  for  the  First  District  of  the 
State  of  New  York.  In  this  position  he  gained  a  good  in- 
sight into  the  subject  of  public  utility  regulation  and  was 
impressed  with  the  importance  of  it.  In  1911  he  returned  to 
Chicago  to  assist  the  Commonwealth  Edison  Company  in 
the  pending  rate  regulation  by  the  City  Council — a  work 
which  has  just  been  carried  to  a  successful  conclusion.  Two 
years  ago  Mr.  Norton  was  made  secretary  of  the  rate  re- 
search committee  of  the  National  Electric  Light  Associa- 
tion, a  position  which  he  still  holds.  He  is  also  editor  of 
Rale  Research,  the  weeklj'  paper  published  by  the  committee. 
He  is  a  member  of  the  .Xmerican  Institute  of  Electrical 
Engineers,  the  Illuminating  Engineering  Society,  the  So- 
ciety of  Naval  Architects  and  Marine  Engineers,  the  Ameri- 
can Gas  Institute,  the  Jovian  Order  and  other  societies.  He 
also  belongs  to  the  Engineers'  Club  of  New  York,  the  Uni- 
versity Club  of  Chicago  and  the  Winnetka  Country  Club. 
He  has  published  an  annotated  edition  of  the  Illinois  public 
utility  law  and  has  presented  a  number  of  papers  before 
electrical  societies  on  rate-regulation  subjects.  Perhaps  the 
most  interesting  of  these  is  "Two  Epochs  of  Rate  Regula- 
tion." read  before  the  Michigan  Section  of  the  National 
Electric  Light  Association  last  summer. 


Mr.  E.  W.  Stevenson,  electrical  engineer  of  the  Hazard 
Manufacturing  Company  of  Wilkes-Barre,  Pa.,  has  resigned 
from  that  company  to  bccoine  sales  agent  for  Messrs.  Smith 
&  Nichols,  manufacturers  of 
waxes.  Mr.  Stevenson,  who  is 
well  known  in  the  electrical 
industry,  has  been  engaged  in 
almost  every  branch  of  the 
wire  and  cable  business  for 
thirty-four  years.  He  was 
with  the  Hazard  Manufactur- 
ing Company  ever  since  it  be- 
gan the  manufacture  of  insu- 
lated wire  in  1899.  Previous  to 
that  he  spent  four  years  as 
electrical  engineer  with  the 
Okonite  Company,  and  for 
two  years  previous  to  that  he 
acted  as  consulting  engineer. 
From  1880  to  1S86  Mr.  Steven- 
E.  \v.  STEVENSON  SOU  was  in  the  employ  of  the 

Telegraph.  Construction  & 
Maintenance  Company  of  London,  Eng.,  and  from  1889  to 
1904  he  was  in  charge  of  the  underground  cable  circuits  of 
the  old  Brush  Electric  Illuminating  Company  of  New  York. 
Before  going  with  the  Brush  company  he  spent  two  years 
with  the  Commercial  Cable  Company.  Mr.  Stevenson's 
close  work  in  the  factory  fits  him  well  for  his  new  work. 
He  went  to  England  last  summer  to  "try  himself  out"  and 
made  a  preliminary  expedition  three  years  ago  with  the 
same  object  in  view.  The  firm  with  which  he  is  now  con- 
nected is  a  very  old,  well-established  concern  and  has  sup- 
plied the  trade  with  waxes  from  the  very  beginning. 


Obituary 

Albert  Durkee,  one  of  the  oldest  employees  of  the  Com- 
monwealth Edison  Company,  Chicago,  died  on  Nov.  30, 
aged  sixty-five  years.  He  entered  the  service  of  the  com- 
paiiy  about  twenty-five  years  ago  and  was  a  lighting 
solicitor  in  the  down-town  district,  although  for  the  last 
three  years  he  had  been  incapacitated  by  illness.  Mr.  Dur- 
kee was  a  native  of  the  Province  of  Nova  Scotia,  Canada, 
and  in  early  life  was  a  sailor.  He  leaves  a  wife  and  five 
adult   children. 

Daniel  M.  Barton,  general  purchasing  agent  of  the  Gen- 
eral Electric  Company,  died  at  his  home  in  Schenectady  of 
heart  failure  on  Dec.  5.  Mr.  Barton  was  born  in  Moriah, 
N.  v.,  in  1843.  His  father,  Silas  D.  Barton,  a  farmer  by 
occupation,  moved  his  family  to  Ware,  Mass.,  while  his 
children  were  still  young.  It  was  there  that  Mr.  Barton 
spent  most  of  his  youth  up  to  the  age  of  nineteen,  when,  to- 
gether with  his  brothers,  Henry  and  Silas  A.,  he  enlisted 
in  the  army.  After  his  return  from  the  war  he  became  a 
(iry  goods  merchant  in  Meriden,  Conn.,  following  whicli 
he  removed  to  Lynn,  Mass.,  where  he  followed  the  occupa- 
tion of  bookkeeper  and  newsdealer.  In  1883  the  Thomson- 
Houston  Electric  Company  was  formed  by  citizens  of 
Lynn,  one  of  the  leading  spirits  among  them  being  Silas 
.\.  Barton,  and  the  company  was  established  in  Lynn. 
Thre*  years  later  Mr.  Barton  entered  the  employ  of  that 
company  and  became  its  first  production  manager,  under 
Mr.  E.  W.  Rice,  Jr.,  then  superintendent.  During  his  ad- 
ministration of  this  office  and  ins|)ired  by  the  first  large 
railway  contract  secured  by  the  company  for  electrifying 
the  West  End  Street  Railway  Company,  Boston,  he  de- 
vised and  inaugurated  some  novel  and  successful  systems  of 
scheduling,  regulating  and  expediting  production,  which 
attracted  wide  attention.  In  1893  Mr.  Barton  became  as- 
sistant purchasing  agent  of  the  General  Electric  Company, 
which  had  been  formed  the  previous  year.  With  the  re- 
moval of  the  department  to  Schenectady,  after  it  was  de- 
cided early  in  1894  to  make  that  city  the  headquarters  of 
the  company,  Mr.  Barton  was  appointed  purchasing  agent, 
this  title  being  changed  to  general  purchasing  agent  some 
years  later.  This  position  he  filled  ably  and  loyally  up  to 
the  time  of  his  death.  He  is  survived  by  his  widow,  a 
daughter,  and  three  grandchildren. 
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New  £ngland 

CLARK'S  MILL,  MK.— The  Clark  I'wr.  Co..  of  Clark's  Mill,  has  re- 
cently completed  the  erection  of  4  miles  of  transmission  line.  The  com- 
pany will  prohably  erect  more  extensions  next  summer.  Cecil  F.  Clark 
IS  president  and  manager. 

BURLINGTON.  VT.— The  Burlington  Trac.  Co.  will  soon  install  trans 
formers  and  erect  distribution  lines  for  supplying  the  town  of  Shel- 
burne  with  about  30  tungsten  street  lamps  and  furnishing  electricity  for 
about  30  residences  and  also  the  estate  of  Dr.  W.  S.  Webb  with  about  100 
hp  for  lamps  and  motors.     Carl  B.   Browncll  is  superintendent. 

VERGENNES,  VT.— The  capital  stock  of  the  Vcrgcnnes  EI.  Co.  has 
been  purchased  by  the  Burlington  Trac.  Co,  interests,  which  will  continue 
to  operate  the  local  business  under  the  same  name.  The  old  plant,  con- 
sisting of  a  75-kw,  133-cycIe,  I.lOO-volt  generator  and  a  20-lamp  Thom- 
son-Houston direct-current  arc  machine,  will  be  dismantled  and  the  lines 
connected  with  the  lines  of  the  Burlington  Trac.  Co.'s  plant  (HOOkva, 
60-cycle,  2400-volt).  This  change  will  require  many  new  transformers 
and  a  series  tungsten  street-lighting  system. 


Middle  Atlantic 

ARCADE,  N.  Y. — The  village  of  Arcade  is  installing  a  coal  conveyor  at 
the  municipal  electric-light  plant.    J.  H.  Howard  is  village  clerk. 

BUFFALO,  N.  Y.— Bids  will  be  received  by  Francis  G.  Ward,  com- 
missioner of  public  works,  Room  5,  Municipal  Building,  Buffalo,  N,  Y., 
until  Dec.  26,  for  furnishing  labor  and  material  required  for  the  con- 
struction of  a  new^  16-room  fireproof  school  building  on  Oak  Street,  near 
Genesee,  in  accordance  with  plans  and  specifications  prepared  by  George 
J.  Metzger,  architect,  as  follows:  (A)  Masonry,  etc.;  (B)  structural  iron 
and  steel  work,  etc.;  (C)  fireproofing,  floors,  etc.;  (D)  carpentry  work, 
painting,  etc.;  (E)  roofing,  sheet-metal  work,  etc.;  (F)  electrical  work, 
telephone  system,  lighting  fixtures,  etc.;  (G)  heating,  ventilating,  radia- 
tion, etc.;  (H)  plumbing,  drainage,  gas-fitting,  etc.  A  separate  and  dis- 
tinct  proposal   must   be  made   for   each   division   of  the   work. 

HANNAWA  FALLS,  N.  Y,— The  Hannawa  Falls  Wtr.  Pwr.  Co.  has 
applied  to  the  Public  Service  Commission,  Second  District,  for  permission 
to  increase  its  capital  stock  from  $300,000  to  $600,000.  The  company  has 
also  petitioned  for  authority  to  issue  its  first  and  refunding  collateral  trust 
mortgage  to  the  amount  of  $1,200,000  and  to  issue  bonds  to  the  amount 
of  5800,000  to  acquire  and  hold  1380  shares  of  the  capital  stock  of  the 
Northern  Pwr.  Co.,  of  Potsdam. 

ST.  REGIS  FALLS,  N.  V.— The  St.  Regis  Falls  Lt.  &  Pwr.  Co.  is  con- 
templating placing  its  wires  underground  next  season.  If  the  project  is 
carried  out,  steel-taped  cable  will  be  used. 

SYRACUSE,  N.  Y.— Plans  for  the  concentration  of  all  water-power 
interests  along  the  Oswego  River,  it  is  reported,  arc  completed.  The 
plan  provides  for  a  central  electric  power  plant,  which  will  furnish  suffi- 
cient electricity  to  operate  factories  which  are  now  depending  upon  water- 
wheels  for  power.  The  project  will  be  capitalized  for  more  than  $2,500,000. 
The  Fulton  Lt.,  Ht.  &  Pwr.  Co.,  of  Fulton,  is  interested  in  the  above 
project. 

ASHLAND,  PA.— The  Schuylkill  Lt.,  Ht.  &  Pwr.  Co.,  of  Centralia,  has 
applied  to  the  Public  Service  Commission  for  permission  to  engage  in 
business  in  Ashland.  An  ordinance  is  now  awaiting  action  by  the  Ash- 
land Council  granting  the  Schuylkill  company  a  franchise  here. 

B.^NGOR,  PA. — Application  has  been  made  to  the  Town  Council  by 
the  Industrial  EI.  Co.  to  furnish  electrical  service  in  Bangor.  The 
company  proposes  to  use  the  poles  of  the  Blue  Mountain  Tel.  Co.  to  carry 
its  wires.  A  substation  will  be  erected  by  the  Lehigh  Navigation  &  El.  Co., 
from   which  energy  will   be   purchased,   outside  of   Bangor. 

BRADDOCK,  PA.— Bids  will  be  received  by  the  Board  of  Education, 
addressed  to  S.  D.  Hamilton,  secretary,  until  Jan.  5  for  the  construction 
of  a  high  school  building  for  which  separate  bids  are  to  be  submitted  as 
follows:  General  contract  construction;  heating  and  ventilating  plant; 
water  supply  equipment;  plumbing  and  gas  fitting;  electric-light  and  power 
equipment,  and  telephone  installation  and  vacuum<leaning  apparatus. 
Plans  and  specifications,  bidding  blanks  and  full  information  can  be 
secured  at  the  office  of  Carlisle  &  Sharrer,  architects.  7119  Jenkins  Ar- 
cade, Pittsburgh,   Pa. 

ELLWOOD  CITY,  PA.— The  City  Council  has  awarded  the  Harmony 
Co.  a  contract  for  furnishing  the  city  electricity  for  lighting  purposes  for 
a  period  of  ten  years. 

PHILADELPHI.\,  PA. — Bids  will  be  received  at  the  office  of  the  com- 
manding officer,  Frankford  Arsenal,  Philadelphia,  Pa.,  until  Dec.  29,  for 
the  mstnllation  of  one  steam  turbine  generator,  with  exciter  and  switch- 
board, and  one  condensing  equipment  in  the  engine  room  of  the  power 
plant  at  the   Frankford   Arsenal,   Philadelphia. 

PHILADELPHIA.  PA.— Bids  will  be  received  by  M.  L.  Cooke,  director 
of  Department  of  Public  Works,  Room  332,  City  Hall,  Philadelphia,  until 
Dec.  22,  for  furnishing  and  maintaining  lamps  for  lighting  the  streets. 
parks,  bridges  and  public  places  in  the  city  of  Philadelphia.  Blank  forms 
and  specifications  may  be  obtained  at  the  office  of  Bureau  of  Lighting. 
Room   332.  City  Hall.  Philadelphia. 


PHILAUEI.PHIA,  PA.— Bids  will  be  received  at  the  office  of  the  De- 
partmcnt  of  Health  and  Charities.  584  City  Hall,  Philadelphia,  until  Dec. 
26,  for  the  con^ttruction  of  a  power  plant  for  the  Philadelphia  Institution 
for  Fccble-Mindcd  at  Byberry.  Plans,  specifications,  form  of  proposal 
and  other  information  may  be  obtained  upon  application  to  Philip  H. 
Johnson,  architect,  1824  Land  Title  Building,  Philadelphia.  Joseph  S. 
NefT,  M.D.,  is  director. 

PITTSBURGH.  PA.— The  City  Council  has  authorized  the  director  of 
public  works  to  install  an  ornamental  street-lighting  system  in  Grandview 
Avenue   from    Wyoming   Street  to   Republic   Street. 

BEDFORD  CITY.  VA.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Jan.  26,  for  construction  complete,  including  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures  and 
approaches,  of  the  United  States  post  ofticc  at  Bedford  City.  Drawings 
and  specifications  may  be  obtained  at  the  above  office  or  from  the  cus* 
todian   of   site   at   Bedford    City.      O.    Wenderoth    is   supervising   architect. 

CLARENDON,  VA.— The  Board  of  Supervisors  of  Alexandria  County 
has  awarded  the  contract  for  furnishing  100  electric  lamps  along  the 
main  thoroughfares  of  Alexandria  County  to  M.  E.  Church,  of  Falls 
Church,  at  $15   per  lamp  per  year. 

MONTEREY*  VA.— The  Monterey  Garage  &  Lt.  Co.  expects  to  pur- 
chase within  the  next  six  months  25  meters.  C.  W.  Lunsford  is  man* 
ager. 

WASHINGTON,  D.  C— Plans  are  being  prepared  by  the  Treasury  De- 
partment for  the  proposed  central  heating  and  power  plant  for  the  gov- 
ernment buildings,  provided  for  in  the  last  sundry  civil  act. 

WASHINGTON,  D.  C— An  American  consul  reports  that  a  foreign 
government  contemplates  the  development  of  some  of  its  water-power 
resources  for  industrial  purposes  and  possibly  for  motive  power  for  a 
li^lit  railway.  The  cost  of  the  work  is  estimated  at  about  $3,000,000.  For 
further  information,  address  No.  12,105.  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce,  Washington,  D.  C. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Secretary  of  the 
Interior,  Department  of  the  Interior,  Washington,  D.  C,  until  Jan.  9, 
I'JH,  for  remodeling  power  plant  of  the  Government  Hospital  for  the 
Insane,  Anacostia.  D.  C,  in  accordance  with  plans  and  specifications,  copies 
of  which  may  be  obtained  on  application  to  the  chief  clerk  of  the  de- 
partment. Bidders  are  to  take  part  payment  in  the  old  machinery  now  in 
operation.     Lewis  C.  Laylin  is  assistant  secretary. 


North  Central 

DECKERXILLE,  MICH.— The  power  plant  of  the  Deckcrville  EI.  Lt. 
&  Wtr.  Co.  was  damaged  by  an  explosion  of  pressure  tank  on  Dec.  9, 
causing  a   loss   of   about    $3,000. 

DURAND,  MICH.— Within  the  next  six  months  the  Water  and  Light 
Commission  expects  to  install  a  125-kva  direct-connected  unit,  consisting 
of  a  three-phase,  1100/2000-volt  generator  with  simple  engine  (automatic 
Corliss  type).     H.  F.  Rosenkrans  is  superintendent. 

FREMONT.  MICH. — A  company  is  being  organized  by  local  citizens 
for  the  purpose  of  furnishing  electricity  in  Fremont.  The  new  company 
will  take  over  the  Walter  Snow  dam  sites  on  Cushman  Creek  and  White 
River  for  the  purpose  of  building  dams  and  a  power  house.  The  new 
corporation  will  have  an  authorized  capital  stock  of  $75,000. 

JONESVILLE.  MICH.— The  Water  and  Light  Department  is  installing 
a  new  78-in.  by  18in  Wicks  tubular  boiler  in  the  municipal  power  plant. 
George  T.  Caldwell  is  superintendent. 

•WAKEFIELD,  MICH.— The  proposal  to  issue  $5,000  in  bonds  for  the 
liurchase  of  electrical  equipment  will  be  submitted  to  the  voters. 

BELLAIRE,  OHIO.— Bids  will  be  received  at  office  of  the  supervis- 
ing architect.  Treasury  Department,  Washington,  D.  C,  until  Jan.  19.  for 
construction,  including  mechanical  equipment,  interior  lighting  fixtures 
and  .'ipproachcs.  of  tbe  C'nited  States  post  office  at  Bellairc.  Drawings  and 
specifications  may  be  obtained  at  the  above  office  or  from  the  custodian  of 
site  at   Bellaire.     O.  Wenderoth   is  supervising  architect. 

BELLEFONTAINE.  OHIO.— The  City  Council  is  considering  the  que* 
tion  of  authorizing  an  issue  of  $36,000  in  bonds,  the  proceeds  to  be  used 
for  improvements  and  extensions  to  the  municipal  electric-light  plant. 

CANTON,  OHIO.— The  installation  of  a  municipal  electric-light  plant 
is  under  consideration.  ,  Mayor  Turn  bull  proposes  to  ask  the  City 
Council  to  call  an  election  to  vote  on  the  question  of  issuing  bonds  for 
same. 

CANTON,  OHIO.— The  Federal  Clay  Products  Co.  is  planning  to  ex- 
pend between  $60,000  and  $100,000  for  the  construction  of  a  new  build- 
ing to  replace  the  building  destroyed  by  fire  some  time  ago,  and  for  the 
centralization  of  its  power  system.  The  company  has  four  plants  in  opef* 
ation,  and  under  the  present  system  power  for  each  is  furnished  sep- 
arately. It  is  proposed  to  install  a  new  1000-hp  plant  to  furnish  power 
for    all    the    buildings. 

CLENELAND,  OIUO.— The  Cleveland  El.  Illg.  Co.  has  been  granted 
permission  to  erect  a  power  bouse  at  2260  Canal  Road,  four  stories  high, 
to  cost  about  $6,000. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  W.  R 
Kirby,  secretary  to  the  director  of  public  service,  204  City  Hall.  Cleve- 
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land,  until  Dec.  30,  for  sleam  turbine-driven  exciter  set  for  the  municipal 
electric-light  plant,  in  accordance  with  plans  and  specifications,  which  may 
be  obtained  in  the  office  of  the  engineer  of  construction,  Room  -119,  City 
Hall.     VV.  J.   Springtorn  is  director  of  public  service. 

COLUMBUS,  OHIO.— The  report  of  Harry  R.  Allensworth,  electrical 
engineer,  estimates  the  cost  of  placing  the  overhead  wires  owned  by  the 
municipality  in  underground  conduits  in  the  downtown  district  at  $25,000. 
Arrangements  are  also  being  made  by  the  local  utilities  companies  to  begin 
work  on  placing  their  wires  in  underground  conduits. 

GREENVILLE,  OHIO.— The  Public  Utilities  Commission  has  author- 
ized the  Greenville  El.  Lt.  &  Pwr.  Co.  to  issue  $30,000  in  capital  stock, 
the  proceeds  to  be  used  for  the  purchase  of  material  and  erection  of  a 
transfnission  line  from  Greenville  to  Union  City,  a  distance  of  9J4  miles; 
also  for  the  purchase  and  installation  of  two  300-hp  Stirling  boilers  in  the 
Greenville  power  station  and  for  a   125-ft.   radial  brick  stack. 

MECHANICSBURG,  OHIO— The  Mechanicsburg  Lt.  Sr  Pwr.  Co.  ex- 
pects to  purchase  within  the  next  month  some  electrical  appliances,  in- 
cluding heating  and  cooking  apparatus,  vacuum  cleaners,  washing  ma- 
chines, wiring  supplies,  etc.     T.  J.   Long  is  general  manager. 

YOUNGSTOWN,  OHIO.— The  Public  Utilities  Commission  has  au- 
thorized the  Mahoning  County  Lt.  Co.,  of  Youngstown,  to  sell  $10,000  in 
common  stock,  the  proceeds  to  be  used  to  begin  the  equipment  of  an 
electric-light  plant.  The  proposed  plant  will  be  situated  at  the  foot  of 
Hazel  Street  and  when  completed  will  cost  more  than  $100,00P.  The 
company  was  recently  granted  a  franchise  to  furnish  electrical  service  in 
Youngstown.  Paul  Kaercher,  of  the  Youngstown  Steel  Htg.  Co.,  is  in- 
terested  in   the   Mahoning  company. 

BURNSIDE,  KY.— The  Kentucky  Utilities  Co.,  of  Burnside,  has  re- 
cently finished  the  erection  of  a  transmission  line  from  Somerset  to 
Burnside,  a  distance  of  8  miles.     J.  W.   Sloan  is  district  manager. 

MOUNT  VERNON,  KY.— The  Mount  Vernon  El.  Lt.  &  Ice  Co.,  re- 
cently incorporated,  is  planning  to  install  an  electric-light  plant  and  ice 
factory  in  the  near  future.  U.  G.  Baker  is  president  of  the  company  and 
James   Maret  is  secretary. 

MENTONE,  IXD.— The  Board  of  Trustees  has  granted  a  franchise  to 
William  P.  Hollands  and  William  C.  Davis,  of  Mentone,  owners  of  the 
local  electric-light  plant,  to  erect  transmission  lines  for  the  distribution 
of   electricity   in    Mentone    for   a   period   of   ten    years. 

BUNKER  HILL,  ILL.— The  electric  light  committee  may  purchase 
some  meters  and  a  few  lightning  arresters.  Harry  McPherson  is  chair- 
man of  the  electric  light  committee. 

CANTON,  ILL.— The  capital  stock  of  the  Canton  Gas  Si  El.  Co.  has 
been   increased   from    $100,000   to    $500,000. 

CHICAGO,  ILL.— Bids  will  be  received  by  Ray  Palmer,  city  elec- 
trician. Room  614,  City  Hall,  Chicago,  until  Dec.  22,  for  furnishing  the 
Department  of  Electricity  with  arc-lamp  carbons  for  electric  lamps, 
m  accordance  with  specifications  on  file  in  the  above  office,  as  follows: 
200,000  14-in.  by  5^-in.  copper-coaled  carbons:  125.000  12-in.  b.'  0.510-in. 
to  0.520  in.  solid,  high-grade  carbons;  125.000  12-in.  by  0.510-in.  to  0.520-in. 
cored,  high-grade  carbons;  530,000  12-in.  by  J-^  in.  white-flame  carbons  for 
General  Electric-Lynn  arc  lamps;  12.000  pairs  white-flame  carbons  for 
Stave  arc  lamps,  upper  carbon  dimensions  10j4-in.  by  20  mm,  lower  carbon 
dimensions  8^  in.  by  18  mm.  Proposals  must  be  made  out  on  blanks  fur- 
nished by  tlie  city  electrician. 

CHICAGO,  ILL.— Sealed  proposals  will  be  received  by  Ray  Palmer,  city 
electrician,  Room  614,  City  Hall,  Chicago,  111.,  until  Dec.  23,  for  fur- 
nishing the  Department  of  Electricity  sundry  kinds  and  sizes  of  incan- 
descent and  tungsten  lamps  for  the  year  1914,  in  accordance  with  specifi- 
cations on  file  in  the  above  office,  as  follows:  6000  25-watt,  115-volt, 
tungsten,  drawn-wire  filament  lamps;  25,000  80-watt,  4-amp  series  tungsten 
lamps;  also  lamps  of  such  other  watage  as  may  be  required  from  time 
to  time  during  the  year  by  the  various  departments  of  the  city  of  Chicago. 
Bids  will  also  be  received  at  the  same  time  and  place  for  1,025  dozen  outer 
globes  for  arc  lamps,  900  dozen  inner  globes,  heat-resisting,  for  arc 
lamps.  Specifications  are  on  file  in  the  above  office.  Proposals  must  be 
made  out  on  blanks  furnished  by  the  city  electrician. 

NAUVOO,  ILL.— Within  the  next  six  months  the  Nauvoo  El.  Lt.  &  Pwr. 
Co.  expects  to  purchase  some  auxiliary  and  switching  equipment,  also  trans- 
formers, poles.  lightning  arresters,  wire  and  meters,  and  electrical  appli- 
ances and  supplies,  including  belting  and  cooking  apparafis.  vacuum 
cleaners,  washing  machines,  wiring  supplies,  switches,  etc.  Joseph  Nelson 
is  manager. 

OGLESBY,  ILL. — The  City  Council  has  decided  to  abandon  the  local 
plant  and  secure  electricity  from  the  Citizens'  Ltg.  Co.,  of  La  Salle. 
Under  the  terms  of  the  contract  the  city  o:  Oglesby  is  to  erect  the  trans- 
mission line  from  Jonesville  to  this  city. 

GLENWOOD.  WIS.— The  Glenwood  &  Downing  Lt.  &  Pwr.  Co.,  of 
Glenwood,  expects  to  purchase  a  60kw,  60-cycle  generator  to  replace  a 
133-cycle  machine.  No  definite  action  has  been  taken  on  the  matter. 
The  company  has  recently  changed  the  Downing  line  from  l.IOO  volts  to 
2,200  volts. 

GRAND  RAPIDS,  WIS.— Last  April  the  city  voted  to  purchase  the 
plant  of  the  Grand  Rapids  El.  Co.  .An  appraisal  of  the  system  is  now 
being  made  by  the  State  Railroad  Commission.  The  street-lighting  ap- 
paratus is  loaded  to  the  limit.  Additions  to  this  part  of  the  system  will 
be  necessary  in  the  spring.     M.  N.  Weeks  is  manager. 

GREENBUSH,    WIS— It    is    reported    that    Otto    Herring    is    contem- 


plating the  construction  of  a  concrete  dam  and  the  installation  of  an 
electric-light  plant  to  furnish  electricity  for  lamps  in  Greenbush. 

LA  CKOSSE  WIS. — .\  committee,  consisting  of  Aldermen  Roellig, 
Strauss  and  W  orth,  has  been  appointed  by  Mayor  Ori  J.  Sorensen  to  in- 
vestigate the  advisability  of  establishing  a  municipal  lighting  plant. 

WEST  BEND,  WIS.— Within  the  next  eight  months  the  West  Bend 
Htg.  &  Ltg.  Co.  expects  to  purchase  boilers  and  turbines  and  some  poles. 
(;.  W.  Kuehltham  is  president. 

CL.\K.\  CITY,  MINN. — A  committee,  consisting  of  M.  S.  Carl  and  E. 
Thien,  has  been  appointed  by  the  Commercial  Club  to  investigate  the  mat- 
ter of  establishing  a  municipal  electric-light  plant. 

F.NRMINGTON,  MINN.— Within  the  next  three  months  the  Farming- 
ion  hi.  Lt.  &  Pwr.  Co.  expects  to  erect  a  55-hp  producer  gas  engine  and 
a  gas  producer  of  150  hp;  also  a  250-volt  generator  and  balancer  set,  or 
three  wire  generator,  switchboard  and  auxiliaries  for  above,  and  about 
2  miles  of  transmission  lines,  and  also  to  enlarge  its  feeders.  The  com. 
par.y  recently  installed  a  240-amp-hr.  National  battery  with  switchboard 
and  booster.     F.  H.  Eddy  is  manager. 

KERKHOVEN,  MINN. — The  City  Council  has  entered  into  an  agree- 
ment with  the  Kcrkhoven  Roller  .Mill  Co.  whereby  the  latter  will  in- 
stall an  electric  light  and  power  pl.int  and  furnish  the  city  with  elec- 
tricity  for  lamns. 

LYLE,  MINN.— N.  T.  Fonlun,  manager  of  the  local  electric-light  plant, 
expects  to  erect  a  new  powerhouse  and  10  purchase  a  crude-oil  engine 
and  second-hand  motors  and  dynamo  (I,100voll,  133  cycles,  three-phase) 
within  the  next  year;  also  within  the  next  two  months  to  purchase  some 
Limps. 

TWO  HARBORS.  MINN.— The  City  Council  expects  to  purchase  with- 
in the  next  30  days  one  combination  anthracite  and  bituminous  coal 
wagon  loader  and  one  5  hp,  60-cycle,  single-phase  motor  with  drum  for 
pulling  coal   cart.     Aug.    Omtvedt  is  city  clerk. 

BLOOMFIELD.  lA.— The  City  Council  and  Commercial  Club  are  con- 
sidering a  proposal  submitted  by  the  Centervilie  El.  Lt.  &  Trac.  Co.,  of 
Centerville,  to  furnish  electricity  for  lamps  and  motors  in  Bloomfield. 

DENNISON,  I.-\. — The  contract  for  installing  electric  equipment  in 
the  new  opera  house  has  been  awarded  to  the  Tames  G.  Bradley  El.  Co.,  of 
Council  Bluffs. 

KEt)T.A,  lA. — The  local  electric-light  plant  has  been  purchased  by 
Walsh  Brothers,  of  Burlington.  It  is  understood  that  improvements  will 
be  made  to  the  system. 

NORA  SPRINGS,  lA.— f).  E.  Jacobson,  owner  of  the  local  electric-light 
plant,  expects  to  make  some  additions  to  its  plant  during  the  coming  year. 

ROCKWELL  CITY.  lA.— The  local  electric-light  plant  was  destroyed 
by  fire  on  Dec.  2,  causing  a  loss  of  about  $10,000. 

SHELBY,  lA. — The  citizens  on  Dec.  1  voted  to  grant  the  Avoca  El. 
Lt.  &  Pwr.  Co.,  of  -Avoca,  a  20-year  franchise  to  furnish  electricity  in 
Shelby.     W.  A.  Torrey.  0 '  .\voca,  is  engineer  in  charge. 

WESTGATE,  lA.— It  is  reported  that  Tcgmeier  Brothers  have  closed  a 
contract  for  a  large  engine  and  generator,  which  will  be  installed  in  their 
garage.  They  propose  to  furnish  electricity  for  lamps  and  motors  in 
Westgate. 

CLARENCE,  MO.— The  city  of  Clarence  is  considering  the  question 
of  installing  a  directly  connected  unit  next  summer,  details  not  yet  de- 
cided upon.      D.   Mclntire  is  superintendent. 

FULTON,  MO.— The  board  of  managers  of  the  Missouri  School  for  the 
Deaf  has  decided  to  complete  the  new  power  plant  at  the  institution,  at 
a  cost  of  $9,000.  Bids  for  the  work,  it  is  understood,  will  be  received 
in  January.      Several   new   boilers   and   other   equipment   will  be   required. 

HAMILTON,  MO. — At  an  election  held  Dec.  1  the  citizens  voted  to 
grant  a  franchise  to  Messrs.  Miller  and  Gilbert,  of  Kansas  City,  Mo.,  to 
install  and  operate  an  electric-light  and  power  plant  and  an  electric 
suburban   railway   and   terminals. 

BIG  STONE  CITY,  S.  D.— Local  business  men,  it  is  reported,  are 
organizing  a  stock  company  to  install  and  operate  an  electric-lighting 
system  in  Big  Stone  City.     M.  A.  Benjamin  is  interested  in  the  project. 

MITCHELL,  S.  D.— The  Mitchell  Pwr.  Co.  has  just  completed  the  in- 
stallation of  a  225-hp  Diesel  engine  and  a  200-kw  Fort  Wayne  generator. 

ALLIANCE,  NEB.— The  Electric  Light  Commission  expects  to  pur- 
chase within  the  next  six  months  a  few  transformers  (pole  type),  a  car- 
load of  25-ft.  and  30-ft.  poles  and  a  small  line  of  household  electrical  ap- 
I'.Hances.  including  heating  and  cooking  apparatus,  vacuum  cleaners,  wash- 
ing machines,  etc.     Clare  A.   Dow  is  superintendent. 

FRIEND,  NEB. — The  village  of  Friend  expects  to  erect  an  addition 
to  the  power-house  of  the  municipal  electric-light  plant  and  water-works 
system  within  the  next  six  months;  also  to  purchase  a  small  Corliss  engine 
and  an  alternating-current  generator  (belt-driven)  and  would  like  to  re- 
ceive catalogs  and  prices  on  engine  and  generators.  L.  S.  Frantz  is 
superintendent. 

MEAD,  NEB. — The  town  of  Mead  contemplates  the  installation  of  a 
municipal  electric-light  plant,  the  equipment  to  consist  of  a  25-hp  oil 
engine  and  a  17^^-kw  generator.  The  plans  for  street-lighting  system 
provide  for  five  arc  lamps  of  250  cp  and  10  incandescent  lamps  of  60  cp; 
about  I'/i  miles  of  transmission  lines  will  be  erected.  Bids  for  construc- 
tion of  proposed  plant  will  be  called  about  Feb.  1,  1914.  Bruce  &  Stande- 
van.  of  Omaha,  are  designing  engineers. 


1294 


ELECTRICAL     VV  O  K  L  D 


Vol..  62,  No.  25 


ORD,  NEB. — Plana  arc  being  prepared  (or  an  Icctric-ligbt  plant  and 
for  improi'ements  to  water-work.s,  to  cost  approximately  $23,000.  Bruce 
&  Standcvin,  Bcc  Building,  Omaha,  arc  engineers.  J.  C.  Work  is 
Mayor. 

IIOLVROOD,  K.^^'. — The  installation  of  an  electric-lighting  system  is 
being  considered  by  the  City  Council.  The  question  will  probably  be  sub- 
mitted to  the  voters. 

SEVERANCE,  K.\N. — Plans,  it  is  reported,  arc  being  prepared  Jiy 
C.  I.  Stocking,  of  Hiawatha,  engineer,  for  an  clcctric-lighl  plant  in 
Severance. 


Southern  States 

SPENCER,  N.  C. — The  city  of  Spencer  is  contemplating  the  installa- 
tion of  a  municipal  electric-light  plant,  for  which  bonds  have  been  issued 
and  sold.  Electricity  for  operating  the  system  will  probably  be  purchased 
from  some  power  company.      D.   Fulk  is  city  clerk. 

W.\LLACE,  N.  C— Within  the  next  few  months  the  Duplin  Lt.  &  Pwr. 
Co.,  of  Wallace,  expects  to  purchase  a  complete  generating  outfit.  J.  W. 
Boney  is  general  manager. 

WASHINGTON,  N.  C— An  appropriation  of  $20,000  has  been  made  for 
improvements  to  the  municipal  electric-light  i>lant.  Gilbert  C.  White,  of 
Charlotte,   N.  C,   is  consulting  engineer. 

WII.MINGTON,  N.  C— Within  the  next  six  months  the  Tidewater  Pwr. 
Co.,  of  Wilmington,  expects  to  erect  about  6  miles  of  distribution  lines 
and  to  purchase  the  usual  amount  of  material  for  distribution  system, 
including  transformers,  poles,  lightning  arresters,  insulators,  wires  and 
meters;  also  within  the  next  12  months  heating  and  cooking  apparatus  to 
the  amount  of  about  $1,000  and  other  electrical  devices  in  proportion. 
Raymond  Hunt  is  superintendent  of  electrical  department. 

OC.VL.A.  FL.\. — J.  D.  Robertson,  it  is  reported,  contemplates  the  con- 
struction of  a  hydroelectric  pl.int  at  Stokes  Ferry  on  Withlacoochee  River, 
to   cost    approximately    $300,000. 

LIVINGSTON,  TENN.— The  Mayor  and  Board  of  Aldermen  have 
adopted  an  ordinance  granting  a  franchise  to  the  Livingston  El.  Lt.  & 
Pwr.  Co.  to  install  and  operate  an  electric-light  plant  in  Livingston.  An 
ordinance  is  also  pending  before  the  board  granting  a  franchise  to  the  T., 
K.  &  N.  Railroad  to  use  the  streets  of  the  city  upon  which  to  operate 
a  motor  car,  which,  it  is  understood,  will  soon  be  in  operation  upon  the 
railroad  between   Livingston  and   Algood. 

SEQU.-VTCHIE,  TENN. — A  company  is  being  organized  by  E.  G, 
Wright  to  build  a  hosiery  mill.  The  present  plans  provide  for  equipping 
the   proposed   mill    for   electrical   operation. 

BREWTON,  ALA.— Within  the  next  30  days  the  city  of  Brewton  ex- 
pects to  purchase  one  150-kw  generator,  one  four-valve  engine,  directly 
connected  to  generator,  one  175-hp  boiler  and  one  electrically-operated 
pump:  also  one  series  street-lighting  system  complete.  D.  B.  Hayes  is 
city   clerk. 

G.\DSDEN,  ALA.— The  Alabama  Pwr.  Co.  has  entered  into  a  contract 
with  the  .Alabama  City,  Gadsden  &  .Attalla  Ry.  Co.  (which  owns  and 
operates  the  street  railway  and  electric-lighting  plants  in  Gadsden  and  the 
street  railway  lines  in  Attalla  and  -Mabama  City)  to  furnish  all  electricity 
for  lamps  and  motors  in  Gadsden  for  a  period  of  ten  years. 

UNIONTOWN,  AL.A. — Within  the  next  three  months  the  managers  of 
the  municipal  light  and  water  plant  expect  to  install  one  electrically- 
operated  air  compressor.      George   B.    Foss   is  superintendent. 

CHELSE.\,  OKLA. — .Arrangements  are  being  made  by  the  town  of 
Chelsea  for  the  installation  of  a  municipal  electric-light  plant.  Equipment 
for  the  plant  has  already  been  ordered. 

STILLWATER,  OKLA.— The  city  of  Stillwater  expects  to  rebuild 
within  the  next  six  months  5  miles  of  transmission  line,  which  will  include 
about  five  10-kw  transformers.  Within  the  next  12  months  the  city  ex- 
pects to  purchase  one  150-kva,  three-phase,  60-cycle  (engine-type)  generator, 
with  engine  and  switchboard;  also  to  install  additional  street  lamps,  part 
multiple,  part  series,  all  maintained  by  conduits,  using  three-lamp  orna- 
mental posts.     M.  W.  J.  Holt  is  commissioner  of  water,  light  and  sewers. 

CHANDLER,  TEX. — Dabney  White,  who  recently  purchased  the  cot- 
ton gin  of  the  Birdwell  Brothers,  will  install  an  electric-light  plant  in 
connection  with  the  cotton  gin. 

HOLLAND,  TEX. — The  installation  of  a  municipal  electric-light  plant 
in   Holland   is   under   consideration. 


Pacific  States 

CENTR.XLIA,  WASH.— The  City  Council  has  instructed  the  city  engi- 
neer to  prepare  plans  and  estimates  of  cost  for  extending  the  lighting 
service  to  the  districts  lying  beyond  the  improved  section  of  the  city 
known  as  West  Main  Street. 

EATONVILLE,  WASH.— All  bids  for  the  erection  of  a  transmission 
line  from  the  Tacoma  municipal  power  plant  at  Nisqually  to  Eatonville 
have  been  rejected.  The  line  will  probably  be  built  by  force  account. 
The  city  has  decided  to  purchase  electricity  from  the  Tacoma  plant  rather 
than  to  build  a  municipal  plant. 


ELMA,  WASH. — The  Elma  Lt.  &  Pwr.  Co.  i>  contemplating  making 
extensions  and  improvement*  to  its  plant  about  the  first  of  the  year. 

RAYMOND,  WASH.— Plans  are  being  prepared  by  the  Willapa  El. 
Co.  for  the  construction  of  a  1000-hp  plant,  which  will  lie  built  adjoining 
the  plant  of  the  Willapa  Ijimber  Co.  Provision  will  be  made  for 
doubling  the  output  of  the  plant  when  necessary. 

SEATTLE,  WASH— The  Port  of  Seattle  Commi»»ion  baa  awarded  the 
contract  for  furnishing  electricity  for  all  port  projects  now  in  operation 
for  the  ensuing  year   to  the  Seattle   municipal   electric-light   plant. 

SEATTLE,  WASH.— The  County  Commissioners  have  granted  the 
Puget  Sound  Trac.,  Lt.  &  Pwr.  Co.,  Seattle,  a  franchise  covering  portions 
of  Lake  Forest  Park  and  Echo  Lake  Garden  Tracts  for  a  high-tension 
transmission  line. 

SEATTLE,  WASH. — According  to  estimates  submitted  to  the  City 
Council  by  J.  D.  Ross,  superintendent  of  lighting,  the  cost  of  complete 
development  01  the  Cedar  River  project  to  develop  45,000  kw  will  be,  in 
addition  to  the  amount  already  expended,  $3,320,000.  The  work  includes 
completion  of  masonry  dam  now  under  construction  to  an  elevation  of 
1,555  ft.,  adding  14,000  kw  to  the  present  output  of  the  plant;  also  en- 
largement of  the  dam  to  an  elevation  of  1,590  ft.,  the  construction  of  a 
surge  tank,  a  new  penstock,  con^itruction  of  a  tunnel  and  the  installa- 
tion of  additional  machinery  for  generating  electricity  and  other  purposes. 
The  cost  of  the  full  development  of  the  Lake  Cushman  project  to  a  ca- 
pacity of  70,000  hp  on  a  12-hour  load-factor,  exclusive  of  land  and  water 
rights,  is  estimated  at  $5,063,000. 

SHELTON,  W.ASH  — The  Shclton  El.  Co.  expects  10  change  the  present 
dat-rate  system  to  the  meter  system,  and  is  also  talking  of  installing  a 
new   street-lighting   s>'stem.      W.    H.    Hollcnbeck   is   manager. 

EUGENE,  ORE. — Plans  for  the  immediate  development  of  a  hydro- 
electric power  project  at  Clear  Dale  at  the  headwaters  of  the  McKenzie 
River,  90  miles  from  Eugene,  to  cost  about  $5,000,000,  by  the  Oregon  El. 
Ry.  Co.  have  been  announced.  Work  on  the  construction  of  the  first  two 
units  will  beein  in  June.  Present  plans  provide  for  a  development  of 
45,000  hp.  George  S.  Edmonstone,  of  Portland,  is  hydraulic  engineer 
ot   the  Oregon   El.   Ry.   Co. 

NORTH  BEND,  ORE.— Wiliam  Schrock,  of  North  Bend,  is  contem- 
plating the   installation    of  a  small   electric   plant. 

REEDSPORT,  ORE.— The  Department  of  Agriculture  at  Washington. 
D.  C,  has  granted  a  permit  to  James  Lindsay,  of  Portland,  Ore.,  to  con 
struct  a  power  plant  on  .Mill  Creek,  in  Douglas  County,  within  the  Suislaw 
Forest  Reserve.  Mr.  Lindsay  proposes  to  transmit  electricity  from  the 
plant  to  Reedsport,  a  distance  of  18  miles,  to  operate  the  pulp  mills  here. 

ALAMEDA,  CAL. — The  new  municipal  power  station  has  recently 
been  completed  and  new  machinery  installed,  including  a  1250-kw  Par- 
sons turbine  w-ith  surface  condensers  and  auxiliaries;  also  two  300-hp 
Stirling  boilers  with  all  fireroom  equipment,  new  feed  pumps,  closed 
heater,  etc.;  a  switchboard  with  high-tension  wires  in  compartment  above 
the  ground  floor ;  Bell  circuit  arrangement  for  operating  switches  .ind  M 
voltage  feeder  regulators  on  all  outgoing  feeders.  Joseph  B.  Kahn 
superintendent   of   the    Department   of   Electricity. 

ALVISO,    CAL.— Bids   will    be    received    by    the   clerk    of   the    Board 
Trustees   until   Jan.    5,    1914,   for   a   franchise   to  erect   transmission   br 
for  the   distribution  of  electricity   in   the  town  of  Alviso,   application   1 
which  has  been  made  by  the  Pacific  Gas  &  El.  Co.,  of  San  Francisco.     ^ 
J.   Maggini   is  clerk. 

CLOV'ERDALE,    C.-\L. — The    State    Railroad    Commission    has    granti-.J 
the   California   Tel.    &    Lt.    Co.,   of   Cloverdale.    permission    to    issue    $li" 
000  in   bonds  and  $50,000  in  capital  stock,  the  proceeds  to  be  used    t 
new  construction  and   equipment  and  refunding   indebtedness. 

LINDS.^Y,  CAL.— The  Tulare  County  Pwr.  Co.,  of  Lindsay,  has  .11. 
plied  to  the  California  Railroad  Commission  for  permission  to  issue  $«0. 
000  in  capital  stock,  the  proceeds  to  be  used  for  the  erection  of  ad'li 
tional   tr.-insmission   lines  into  the  orange  belt   of  Tulare  County. 

LOS    -ANGELES,    CAL. — Financial    arrangements,    it    is    reported,    :iri 
being  made  by  the  Pacific  Lt.  &  Pwr.  Corpn.,  of  Los  .Angeles,  for  larK> 
extensions   to    its   system    in    Fresno   County.      It    is   understood    that    tlic 
company    proposes   to   increase  the   height   of   its   dam   so  as   to   double   tlif 
capacity  of   the  lake,   to   increase  the  number  of  units  in   its  No.    1   and    . 
power    houses,    and    to    construct    two    more    power    houses,    making    t 
No.  3   plant  larger  than  either  of  the   present  plants.     The  general  pi  1 
provides  for  increasing  the  height  of  the  present  dam   between   50  ft.  an'! 
60  ft.,  which  will  double  the  capacity  of  the  lake  now  in  existence.     The 
number  of  units  to  be  added  to  power  houses  No.    1  and  2  is  not  known; 
power   bouse    No.    2    will    be   located    near    Stevenson   Creek.      The    water 
will  be   taken   from   the   San  Joaquin   River   near   Mammoth   Pool   and    will 
he    diverted    to    the    power    house    through    a    cement    conduit    about    S 
miles  long.     The   No.  4   power  plant  will  be  situated   near  the  mouth 
Big  Sandy.     The   water    will  be  taken  up  below  the   power  house  No 
at  Italian  Bar  and  will  be  diverted  across  Patterson   Bend  and  delivt-    - 
back  to  the  river  near  the  mouth  of  the  Big  Sandy. 

MONTAGUE.  CAL.— Congress  will  be  asked  by  the  Shasta  Valley  Irr. 
gation  Association  to  make  an  appropriation  of  $5,000,000  for  carrying  out 
a  project  to  irrigate  100,000  acres  in  12  townships  north,  south  and  east 
of  Montague  by  means  of  a  canal  to  bring  40.000  miners'  inches  of  water 
from  the  Klamath  River  at  Keno,  36  miles  distant.  The  intake  of  the  pr" 
posed  canal  is  1400  ft.  above  the  floor  of  the  valley  and  will  make  pcssil 
the  develop-nent  of  40.000  hp  of  electricity. 
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OAKLAND,  CAL.— The  Great  Western  Pwr,  Co.  has  applied  to  the 
State  Railroad  Commission  for  a  certificate  of  convenience  and  necessity 
to  distribute  electricity  in  the  city  of  Oakland.  The  company  heretofore 
has  been  distributing  electricity  under  franchises  granted  in  1909  in  a  por- 
tion of  Oakland.  It  now  seeks  for  permission  to  extend  its  distribution 
lines  throughout  the   entire  city. 

SUSANVILLE,  CAL.— The  Lassen  El.  Co.,  of  Susanville,  has  been 
granted  a  franchise  by  the  Board  of  Supervisors  of  Lassen  County  to 
erect  and  operate  electric  transmission  lines  in  the  county  of  Lassen. 
George  B.  Fassett  is  clerk. 

ST.  GEORGE,  UTAH. — The  managers  of  the  municipal  electric-light 
plant  expect  to  purchase  in  the  near  future  one  waterwheel  and  a  high- 
press'ure  governor,  one  5-kw,  5,500/220/110-volt  transformer  and  twelve 
5-amp  wattmeters.  A  new  penstock  (800  ft.  12-in.  spiral-riveted  steel) 
is  now   being  installed.      Milo   Kemp  is  manager. 

DtLLOX.  MOXT.— The  Union  El.  Co.,  of  Dillon,  Mont.,  has  recently 
purchased  two  waterwheels  of  the  James  Leffell  Co.,  of  Springlield, 
Ohio,  which  will  be  installed  during  December.  L.  K.  Adams  is  vice- 
president   and    manager. 

ALAMOSA,  COL.— Within  the  next  sLx  months  the  Mutual  EI.  Lt.  & 
Pwr.  Co.,  of  Alamosa,  expects  to  purchase  two  carloads  of  poles,  8  miles 
of  wire  and  a  tub  transformer,  to  rearrange  its  street-lighting  contract,  if 
the  company  secures  a  new  contract  from  the  city.  H.  A.  Goodridge  is 
manager. 

LOVELAND,  COL. — The  Council  has  engaged  a  consulting  engineer  to 
make  investigations  and  submit  estimates  of  the  cost  of  installing  a  mu- 
nicipal electric-light  plant.  The  city  already  owns  a  site  on  the  Big 
Thompson   River. 

STEAMBOAT  SPRINGS,  COL.— The  Steamboat  springs  Service  Co. 
expects  to  purchase  the  usual  number  of  incandescent  lamps  and  a  few 
electrical   heating  and  cooking  devices.      W.   L.   Carver  is   superintendent. 

TRINIDAD,  COL.— The  Trinidad  EI.  Trans.,  Ry.  &  Gas  Co.  may  install 
a  series  tungsten  street-lighting  system,  consisting  of  from  50  to  60  lamps, 
in  Walsenburg.  The  company  expects  to  purchase  within  the  next  12 
months  electrical  devices,  including  heating  and  cooking  apparatus, 
vacuum  cleaners,  washing  machines,  etc.  Franklin  P.  Wood  is  general 
manager. 

YUMA,  COL. — The  town  of  Yuma  is  contemplating  calling  a  special 
election  to  vote  on  a  bond  issue  of  $10,000,  the  proceeds  to  be  used 
for  the  installation  of  a  municipal  electric-light  plant. 

PORTALES,  N.  M.— The  Portales  Utilities  Co.  is  contemplating  exten- 
sions and  improvements  to  its  central  power  plant  and  next  year  will 
add  about  25  new  wells  to  those  which  it  now  furnishes  with  electricity. 
About  30  miles  of  transmission  lines  will  be  erected.  A.  A.  Rogers  is 
president. 


Canada 


CALGARY,   ALTA.— The   Eau  Claii 
decided    to    increase   the    output    of   its 
gas-driven  electrical  generating  units, 
large 


iber  Co.,  it  is  reported,  has 
■  plant  and  will  install  two 
rating  of   1500  kw,  and  two 


turbines,  to  cost  approximately  $300,000.     It  is  understood  that  the 
work  will  not  be  undertaken  until  spring. 

VANCOUVER,  E.  C— The  British  Pacific  Pwr.  Co.,  Bank  of  Ottawa 
Building,  \'ancouver,  has  applied  for  water  rights  on  the  Upper  Powell 
Lake  and  on  Powell  River. 

V.\NCOUVER,  B.  C— The  Council  of  Saanich  is  considering  the  in- 
stallation of  an  electric-light  system,  to  cost  about  $38,000,  to  be  in- 
stalled by  the  British  Columbia  El.  Ry.  Co.,  of  Vancouver. 

FREDERICTON,  N.  B.— The  Eal  River  Lt.,  Ht.  &  Pwr.  Co.  has  sub- 
mitted a  proposal  to  the  City  Council  offering  to  furnish  electricity  for 
public  services  on  a  long-term  contract  at  2  cents  per  kw-hr.  Messrs. 
Andrews  and  Murchie,  of  St.  Stephen,  and  R.  G.  Lee,  of  Fredericton, 
are   interested   in   the   company. 

NEWCASTLE,  N.  B. — We  are  informed  that  no  improvements  are 
contemplated  at  the  municipal  electric-light  plant  at  present,  as  reported 
in  the  issue  of  Nov,  8.     J.  E.   Lindon  is  town  clerk. 

SYDNEY,  N.  S.— The  Cape  Breton  El.  Co.,  Ltd.,  of  Sydney,  is  in- 
stalling a  300-kw  motor-generator  set,  which  is  being  installed  in  the 
Sydney   station.     Earle   L.   Milliken   is  manager. 

CHATHAM,  ONT. — The  City  Council  has  practically  decided  to  pur- 
chase the  gas  and  electric  plant  of  the  Chatham  Gas  Co.  for  $410,000. 
The  company  offered  to  sell  the  electric  end  of  the  business  for  $191,000. 
The  city  will  use  hydroelectric  power. 

FORT  WILLI.AM,  ONT. — -Among  the  by-laws  to  be  submitted  to  the 
voters  on  election  day  is  one  calling  for  $125,000  for  telephone  pur- 
poses, one  appropriating  $115,000  for  electric-lighting  purposes,  and  one 
for  street  railway  purposes  carrying  $238,000. 

HAWKESBURY,  ONT.— The  Hawkcsbury  El.  Lt.  &  Pwr.  Co.  is  now 
constructing  a  power-house  at  Bell  Falls  on  Rouge  River,  Quebec,  to  de- 
velop 4,000  hp  and  a  transmission  line  to  Hawkesbury,  a  distance  of  13 
miles.  Contracts  have  been  placed  for  waterwheels,  generators  and 
switching  equipment.  It  is  expected  to  have  the  plant  in  operation  with- 
in eight  months.  James  Ross  is  secretary. 
j  OTT.\WA,  ONT. — Bids  will  be  received  by  R.  C.  Desrochers,  secretary 
I  Department    of    Public    Works,    Ottawa,    until    Jan.     15.    for    10    knots    of 


gutta-percha  cable  with  four  conductors,  and  14  knots  of  gutta-percha  with 
two  conductors,  to  be  delivered  at  Halifax,  N.  S.,  or  St.  John,  N.  B.,  by 
the  first  of  May.  Specifications  and  forms  of  tender  may  be  obtained  on 
application  to  the  office  of  the  general  superintendent  of  the  Government 
Telegraph  Service,  at  the  Department  of  Public  Works,  Ottawa. 

PORT  ARTHUR,  ONT.— By-laws  will  be  submitted  to  the  ratepayers 
in  January  asking  for  an  appropriation  of  $8,000  for  extending  the  street- 
lighting  system,  $55,000  for  extensions  to  the  electric  power  system, 
$35,000  for  improvements  to  telephone  system,  and  $35,000  for  street 
railways. 

WALKERVILLE,  ONT.— The  ratepayers  on  Dec.  6  approved  two  by- 
laws relative  to  the  adoption  of  hydroelectric  power,  one  authorizing  the 
town  to  enter  into  a  contract  with  the  Ontario  Hydro-electric  Commis- 
sion for  electricity  generated  at  Niagara  Falls  and  the  other  providing  for 
an  issue  of  debentures  to  cover  the  cost  of  constructing  a  distribution 
system. 

DAVIDSON,  SASK.— The  town  of  Davidson  is  planning  to  install  a 
small  gas-electric  equipment  for  lighting  purposes.  Contracts  have  al- 
ready been  placed  for  the  machinery. 

ESTEVAN,  SASK.— Application  has  been  made  to  the  Saskatchewan 
Legislature  for  a  charter  for  the  Estevan  Transit  &  Pwr.  Co.  for  the 
yiurpose  of  developing  power  and  building  railways.  The  provisional 
directors  are  H.  J.  McNeil,  W.  J.  Perkins,  E.  C.  Hillborn  and  D.  C. 
Uunbar,  of  Estevan. 


Mexico 

MAZATLAN,  SINALOA,  MEN.- The  Empresa  de  Corriente  Elec- 
trica,  S.  -A.,  of  Mazatlan,  expects  to  install  within  the  next  two  months 
a  165  hp  to  185-hp  gas  engine  with  gas  producer  and  a  120-kw,  two- 
phase,  60-cycle  Westinghouse  generator.  Equipment  has  already  been  pur- 
chased.     Arthur  de  Cima   is  director-general. 


Miscellaneous 

PANA.MA.— Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  Dec. 
30,  for  copper  condenser  tubes,  galvanized  conduit,  calcium  carbide,  etc. 
Blank  and  general  information  relating  to  this  circular  (No.  813)  may 
bo  obtained  from  the  above  office  or  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.;  614  Whitney-Central  Building, 
New  Orleans,  La.,  and  1086  North  Point  Street.  San  Francisco,  Cal. 
Major   F.   C.    Boggs   is  general    purchasing  officer. 


New  Incorporations 

ARKAUELPlllA,  .\kK.— The  Arkansas  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $500,000  for  the  purpose  of  constructing  and 
operating  hydroelectric  power  plants  in  .Arkadeli)hia,  Malvern  and  other 
places.  The  officers  of  the  company  arc:  H.  C.  Couch,  president;  J.  H. 
Meek,  vice-president;   J.  W.  Lee,  treasurer,  and  J.  L.   Longino,  secretary. 

EARL,  ARK.— The  Crittenden  Pwr.  Cc.  has  been  incorporated  with  a 
capital  stock  of  $15,000.  The  officers  are:  John  F.  Rhodes,  president; 
M.  A.  Morrison,  vice-president  and  treasurer,  and  J.  B.  McMillon,  secre- 
tary. 

DOVER,  DEL. — A  charter  has  been  filed  with  the  State  Department 
for  the  Aux  Cayes  &  Jercmie  El.  Ltg.  Co.,  of  New  York,  N.  Y.  The  com- 
p,->ny  is  capitalized  at  $1,000,000  and  proposes  to  construct  and  operate 
electric-lighting  plants  and  systems  in  Aux  Cayes  and  Jeremie  in  the 
Republic  of  Haiti.  The  incorporators  are:  Louis  Durand.  of  New  York. 
\.  Y.;  Hiram  O.  Hance,  of  Plainfield,  N.  J.,  and  John  S.  Price,  of  Belle 
vue,  N.  J. 

CHICAGO,  ILL. — The  Tyrone  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $100,000  by  A.  A.  Rolf,  Alvin  E.  Stein  and  George  E. 
Patcrson.  The  company  proposes  to  generate  and  distribute  electricity 
for  lamps,  heat  and  motors. 

AUGUSTA,  MAINE.— .\rticles  of  incorporation  have  been  filed  for  the 
Consumers'  General  Service  Co.  with  a  capital  slock  of  $250,000.  The 
company  proposes  to  construct,  equip,  operate,  develop  and  control  pub- 
lic utilities,  including  railways,  water,  electric  and  other  utilities.  R.  S. 
Buzzell  is  president  and  U  J.  Coleman  is  treasurer,  both  of  Augusta. 

BROt)KFIELD,  N.  Y.— The  Brookfield  El.  Lt.  &  Pwr  Co.  has  been  in- 
corporated with  a  capital  slock  of  $2,500  by  William  Welch,  Charles  II. 
Brown  and  Edgar  Harris,  of  Brookfield. 

WINNIPEG,  MAN.— The  Winnipeg  River  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $1,000,000  by  E.  Firth,  C.  W.  Campbell,  A. 
P.  Scott,  E.  Beadie  and  R.  Siderfin,  of  Winnipeg.  The  company  will 
undertake  the  development  work  at  the  Big  Bonnet  Falls  on  the  Winni- 
peg River,  the  rights  to  which  were  recently  assigned  to  Sir  William 
Whyte.  The  Winnipeg  El.  Ry.  Co.  will  take  the  entire  output  of  the 
plant.  The  distance  of  the  proposed  plant  from  the  present  plant  of  the 
railway  company  is  12  miles.  The  J.  G.  While  Co.,  Inc.,  of  New  York, 
N.  Y.,  i|  is  reported,  has  been  awarded  the  contract  for  conslruclion 
of  the  plant. 
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UNITED  STATES  PATENTS  ISSUED  DEC.  9,  1913. 
I  Prepared  by  Robert  Starr  AUyn,  16  Exchange  Place,  New  York,  N.  Y.] 

1.080,535.     CIRCUIT   CONTROLLER   FOR    ELECTRIC   SIGNS:    F.   C. 

Broclie.  iMoosc  Jaw,  Saskatchewan,  Canada.     App.  tiled  April  3,    1913. 

Contacts  on  rotary  drum  may  be  raised  into  operative  contact-making 

position. 
1,080,544.     WIRELESS  SIGNALING  SYSTEM;  C.   D.   Ehret,  Ardmore, 

Pa.     .^pp.    filed    Dec.    7,    1903.      Receiving    conductor    with    condenser 

associated  therewith   as  a  wave-responsive  device  and  a  local  source 

of  fluctuating  energj-  acting  on  the  condenser. 
1,080.563.     ELECTRIC    SWITCH;    O.    M.    Knoblock,    South    Bend,    Ind. 

.'\pp.  filed  July  11,   1912.     An  inclined  boss  on  the  switch  base  forces 

the  pivoted  switch  blade  against  a  contact  plate. 

1.080.583.  ELECTRICAL  APPARATUS;  H.  E.  Reeve,  New  York,  N.  Y. 
/\pp.  filed  Sept.  25,  1908.  Duplex  metallic  diaphragm  supports  the 
lever,  which  passes  into  the  closed  contact  chamber. 

1.080.584.  ELECTRICAL  APPARATUS;  H.  E.  Reeve,  New  York,  N.  Y. 
.■\pp.  filed  June  2,  1909.  Transmitting  lever  pivoted  to  vibrate  in  the 
plane  of  the  diaphragm   which  closes  the  contact  chamber. 

1.080.585.  ELECTRICAL  APPARATUS;  H.  E.  Reeve,  New  York,  N.  Y. 
App.  filed  Dec.  1,  1910.  Electromagnet  and  vibrator  contacts  remov- 
able from  the  casing  as  a  unit. 

1.080.587.  MULTIPLE  CONTROL  OF  ELECTRIC  MOTORS;  R.  Rich- 
ter,  Griinau,  Germany.  App.  filed  .April  9,  1912.  For  insuring  that 
the  single   motors  are   loaded   according   to   their   outputs. 

1.080.588.  MULTIPLE  CONTROL  OF  ELECTRIC  MOTORS;  R.  Rich- 
ler,  Griinau,  Germany.  App.  filed  April  9,  1912.  For  controlling 
separately   fed  motors  from  one  place. 

1.080.589.  VEHICLE  SIGNAL;  E.  B.  and  G.  E.  Roedding,  Detroit, 
Mich.     App.  filed  May  19,  1913.     Motor-operated  rear-end  auto  signal. 

1,080,605.  INDUCTANCE  COIL;  F.  G.  Thackberry,  Tampico,  III.  App. 
filed   Aug.    7,    1912.     Tuning  coil   with   two   sliding   contacts. 

1,080,611.  LAMINATED  CORE  FOR  ELECTRIC  GENERATORS  AND 
MOTORS;  II.  H.  Wait,  Chicago,  III.  App.  filed  Dec.  7,  1906.  Cer- 
tain of   the  laminas  have   projecting   heat-radialing   flanges. 

1,080.667.  ELECTRIC  TOASTER;  A.  A.  Warner.  New  Britain.  Conn. 
App.  filed  May  20,  1912.  Lower  section  of  the  heating  unit  is  heated 
to  a  greater  extent  than  the  upper  sections. 


1,080,681 — Wave    Detector 


1,080,631.  WAVE  DETECTOR;  J.  H.  Cuntz,  Hoboken,  N.  J.  App. 
tiled  Oct.  1,  1903.  Detecting  means,  including  mercury  in  continuous 
circulation. 

1.080.712.  TROLLEY-WIRE  CLAMP  OR  FASTENING  DEVICE:  G. 
A.  .Mead  and  F.  S.  Denneen,  Mansfield.  Ohio.  App.  filed  July  19, 
1909.  A  screw  sleeve  on  the  supporting  rod  forces  clamp  jaws  against 
the  trolley  wire. 

1.080.713.  STRAIN  INSULATOR;  G.  A.  Mead  and  W.  H.  Kempton, 
Mansfield,  Ohio.  App.  filed  July  13,  1910.  Shell  contractible  to 
clamp   the   insulating  blocks  therein. 

1,080,730.  CIRCUIT-CONTROLLING  MECHANISM  FOR  ELECTRIC- 
RAILWAY  SWITCHES;  C.  W.  Squires.  Beverly.  Mass.  App.  filed 
July  25,  1911.  For  controlling  circuits  of  electrically  operated  track 
switches  by  the  person   operating  the   car. 

1,080,782.  VARIABLE-SPEED  MECHANISM  FOR  MOTOR  VEHI- 
CLES: J.  C.  Riegel,  Pottsville,  Pa.  -Xpp.  filed  Nov.  30,  1912.  Elec- 
tromagnetic coupling,  including  members  in  inductive  relation,  one  fast 
to  the  prime  mover  and  the  other  fast  to  the  differential  gearing  of 
the  motor  car. 

1.080.788.  TIMER  AND  DISTRIBUTING  DEVICE:  J.  M.  Smith,  Phila- 
delphia, Pa.  .-Vpp.  filed  May  17,  1912.  Novel  construction  of  contact 
mounting    for   the   make-and-break   device. 

1.080.807.  ART  OF  MANUFACTURING  STEEL;  G.  H.  Benjamin.  New 
York.  N.  Y.  App.  filed  Jan.  4,  1913.  Subjects  purified  iron  and  flux 
to  efl'cct  of  an  electric  current,  introduces  carbon  and  finally  pours 
steel. 

1,080,824.      ELECTRICAL    REDUCTION    FURNACE:    R.    E.    Frickey, 

Heroult,  Cal.     App.  filed  .April  29.  1912.     "Long  and  narrow"  type  of 

furnace   for   reduction   of  metals   from   their   ores. 
1,080,826.     HE.VTING  AND  PURIFYING  WATER;  G.  H.  Gibson,  Mont- 

clair,    N.    I.      App.    filed    May    27,    1911.      For    boiler-feed    purposes; 

treats  condensate  and  raw  make-up  water  with  chemical,  cicctrolyzes 

and  filters. 

1,080,830.  ELECTRICAL  COIL  AND  METHOD  OF  WINDING 
SAME;  M.  Helm,  Berlin,  Germany.  App.  filed  Tan.  4,  1913.  Wire 
laid  in  close  coils  in  manner  of  "spool  winding,  and  the  insulating 
strands  are  laid  with  a  diagonal  or  cross-wind. 

1,080.840.  ELECTRIC  FURNACE:  G.  Massip,  Levallois-Perret,  France. 
App.  filed  Aug.  21,  1912.  Tilting  of  the  furnace  or  crucible  brings 
the  poles  of  the  auxiliary  arc  into  operative  position. 


l.U«0[«52.  SiXRAGE  IIAITKRV;  A.  H.  Snyder,  Lancaster,  and  J. 
Starkenstein,  New  York,  N.  V.  App.  filed  Auj.  28,  1912.  Means  for 
lifting  the  plates  without  disturbing  their  relative  operative  positions. 

1.080.862.  ELECTRIC  ZINC  FURN.ACE  WITH  INTEGRAL  CON- 
UE.NSER;  J.  Thomson,  New  York,  N.  Y.  App.  filed  Jan.  2,  1913. 
Resistor  furni^hes  heat  for  producing  metallic  zinc  fumes  from  oxide 
of  zinc  and  carbon,  fumes  subsequently  being  condensed  to  liquid 
metal. 

1.080.863.  ELECTRIC  ZINC  FURNACE  WITH  INTEGRAL  CON- 
DENSER; J.  Thomson.  New  York.  N.  Y.  App.  filed  Jan.  2,  1913. 
Rod  resistors  with  an  interposed  condenser  adapted  to  receive  the 
volatilized  products. 

1.080.864.  ELECTRIC  ZINC  FURNACE  WITH  INTEGRAL  COM- 
POUND CONDENSER;  J.  Thomson,  New  York,  N.  Y.  App.  filed 
Jan.    2,    1913.      Has   plurality  of  condensing   chambers. 

1.080.865.  ELECTRIC  ZINC  FURNACE  WITH  INTEGRAL  CON- 
DENSER; J.  Thomson,  New  York,  N.  Y.  App.  filed  Jan.  2,  1913. 
Bed  of  carbon  reaction  resistor,  carbon  filter  bed  and  a  bath  of 
molten  metal,  all  contained  in  a  common  chamber. 

1.080.866.  ELECTRIC  ZINC  FURNACE  WITH  INTEGRAL  CON- 
DENSER; J.  Thomson.  New  York,  N.  Y.  App.  filed  Jan.  2,  1913 
Carbon  resistor  adapted  to  act  either  by  conducted  heat  or  radiated 
heat  or  both  upon  charge  material  disposed  along  the  vertical  sides 
of   the   resistor. 

1.080,871.  ELECTRIC  SWITCH;  J.  N.  Wallace,  La  Crosse,  Wis.  App. 
filed  Feb.  15,  1910.  For  telephone  circuits;  has  frame  plate  with 
slidable  plungers. 

1.080.897.  MANUFACTURE  OF  DOUBLE  HELICAL  METALLIC 
TUBING;  H.  J.  Davies  and  T.  A.  Judge.  Sheffield,  England.  App. 
filed  Jan.  20,  1913.  Welds  inner  and  outer  layers  or  strips  on  a 
line  parallel  with  the  junction  of  the  outer  coils. 

1,080,908.  THERMO-ELECTRIC  SWITCH;  H.  Gillette,  Chicago,  111. 
App.  filed  Aug.   1,   1912.     Double  circuit,  quick  make  and  break. 

1.080.912.  METHOD  OF  ELECTRICALLY  SMELTING  VOLATILE 
METALS;   W.    McA.  Johnson,   Hartford,  Conn.     App.   filed  Jan.    17, 

1911.  Electrically  heats  the  charge;  conducts  the  volatile  reaction 
products  into  contact  heated  to  maximum  conductivity;  continuously 
replaces  carbon   and   condenses  metal. 

1.080.947.  CASING  FOR  RESISTANCES:  A.  W.  Berresford,  Mil- 
waukee, Wis.     App.  filed  July  10,  1909.     Has  a  reflex  ventilating  flue. 

1,080.988.  BEAN  ASSORTER;  R.  F.  McWilliams,  Barryton,  Mich. 
App.  filed  April  3,  1912.  Selenium  cell  affected  by  light  reflected 
from  the  individual  beans;  controls  an  electromagnetic  sorting  chute. 

1.081.022.  ELECTRICAL  SWITCH:  O.  L.  Davis,  Iowa  City,  la.  App. 
filed  July  14,  1913.  Buttons  which  must  be  pushed  in  predetermined 
order  to  close  circuit. 

1,081,072.  GUARD  FOR  SPRINGS;  S.  P.  Wilbur,  Pittsburgh,  Pa.  App. 
filed  Dec.  23,   1909.     Tensioning  device  for  glowers  of  glower  lamps. 

1,081.084.  DYNAMO-ELECTRIC  MACHINE:  V.  G.  Apple.  Dayton, 
Ohio.  .App.  filed  Nov.  27,  1908.  Self-governed  generator  for  ig- 
nition  systems. 

1,081.090.  ELECTRIC  CONVERSION:  S.  Cabot,  Brookline,  Mass.  Apv. 
filed  Dec.  4.  1909.  .Apparatus  for  transforming  low  constant-potentir^i 
direct  current  or  alternating  current  to  high-potential  direct  currt-^' 
or  vice  versa. 

1.081,114.       APPARATUS     FOR     HEATING     LIQUIDS     BY     ELK 
TRICITY;   T.  von  Ilentzel,  Zurich.  Switzerland.     App.  filed  Dec.  26. 

1912.  Vessel  which  contains  the  electrodes  and  the  water  path 
between  the  electrodes  is  connected  direct  in  the  pipe  line. 

1,081.119.  SWITCH:  A.  W.  Tohnson,  Holland,  Mich.  App.  filed  Dec. 
20.   1912.     Multiple-gap  switch. 

I.08I.128.  SWITCHING  MECHANISM  FOR  TELEPHONE  EX- 
CHANGES F.  A.  Lundquist.  Chicago.  111.  App.  filed  Feb.  1,  1905. 
For  automatic  systems. 

1.081.160.  MULTIPLE-FUSE  DEXICE:  G.  S.  Shouoe  and  W.  H.  PM- 
mer.  Cleveland.  Ohio.  App.  filed  Dec.  20.  1912.  Burned-out  or  muti- 
lated fuse  is  automatically  replaced. 

1.0S1.164.  SMELTING  OR  REFINING  OF  METALS  AND  THE  LIKE 
IN  CRUCIBLES:  H.  G.  Solomon.  London.  England.  App.  filed 
.April  9.  1912.  Induction  furnace  applicable  to  the  crucible  process 
of  making  steel  and  steel  alloys. 

1.081.191.  PROCESS  FOR  THE  ELECTROLYTIC  MANUFACTURE 
OF  PERBORATES:  K.  Arndt.  Charloltenburg.  Germany.  App.  filed 
Dec.  30.  1912.  Electrolyzes  a  borate  solution  to  which  has  been 
added  a  soluble  carbonate 

1.081.213.  INCLOSED  ELECTRIC  FUSE:  F.  N.  Conant.  Newbur>port, 
Mass.  .App.  filed  Feb.  28,  1910.  Spring  indicator  to  indicate  blowing 
of  fuse. 

1.081.214.  INCLOSED  ELECTRIC  FUSE:  F.  N.  Conant,  Newburyport, 
Mass.     App.   filed  Jan.  2,   1912.     Spring  indicator. 

1.081.233.  ELECTRIC  HEATING  ELEMENT;  D.  Huntley,  London, 
England.     -App.  filed  Feb.  8.   1913.     Electric  radiator  stove.  ' 

1,081,260.      DEVICE    FOR    ELECTROMAGNETIC    SUSPENSION:    H.  ' 
Zoclly,  Zurich.  Switzerland.     App.  filed  Oct.  29,   1912.     Maintains  an 
adjustable  air  space  between  the  support  and  the  magnet  poles. 

1,081.266.  RESETTING  CIRCUIT  FOR  ANNL'NCI.ATORS;  J.  O. 
Cadieux,  Meriden.  Conn.  -App.  filed  Nov.  7.  1912.  Special  arrange- 
ment  of  calling  or   resetting  magnets. 

1.081.277.  BATTERY  ELECTRODE;  J.  J.  Auringer,  Cohoes,  N.  Y. 
.Apn.  filed  Jan.  17,  1913.  Electrolytic  electrode  having  a  body  of  gas 
carbon  and  a  separate  exposed  body  of  retort  carbon  bonded  to  the 
pas  carbon. 

1.081.278.  ELECTRIC  BURGLAR  ALARM;  H.  S.  Bitting.  Lancaster, 
Pa.  -App.  filed  Dec.  30,  1912.  Gives  continuous  alarm  when  circuit 
is  once  tampered  with,  even  though  circuit  is  again  restored. 
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Commission  Order     The  Missouri  Public  Service  Commis- 
Rescinded  sion  has  rescinded  its  order  directing 

a  company  under  its  jurisdiction  to 
remove  the  manager  from  office.  It  is  doubtful  whether  the 
commission  had  the  power  it  thought  it  had  when  it  passed 
its  remarkable  order  directing  the  company  to  remove  its 
manager.  However,  that  is  not  so  important  now  as  is  the 
fact  that  the  commission,  realizing  its  mistake,  had  the 
good  sense  and  courage  to  admit  it  and,  so  far  as  it  could,  to 
correct  it.  In  administering  any  regulative  law  a  commis- 
sion is  imposing  a  new  state  of  affairs  upon  managers  of 
public  utility  corporations.  If  a  commission  is  right  in 
its  conception  of  the  law  and  a  manager  of  a  corporation 
is  wrong,  the  commission  is  not  justified  in  treating  him  in 
any  other  spirit  than  one  of  tolerance  and  co-operation.  If 
a  commission  is  wrong  and  a  manager  is  right,  there  is 
all  the  more  reason  why  the  commission  should  want  to 
have  a  spirit  of  co-operation  in  itself  and  to  secure  such 
a  spirit  in  return  from  the  manager.  The  law  imposes 
regulation,  it  does  not  impose  management  by  the  com- 
mission. It  is  just  as  necessary  for  the  commission  to 
have  the  respect  of  officials  of  public  utility  corporations 
as  it  is  for  the  officials  of  public  utility  corporations  to  have 
the  respect  of  the  commission.  Antagonism  on  either  side 
is  unfortunate  and  wherever  it  arises  every  effort  should  be 
made  to  harmonize  the  differences  that  are  responsible 
for  it.  If  differences  develop  for  which  the  corporation  is 
responsible  and  careful  consideration  shows  that  an  error 
was  made,  the  best  thing  to  do  is  to  adopt  the  manly  method 
followed  by  the  Missouri  commission  in  this  case.  Admis- 
sion and  rectification  promote  good  feeling. 


Careless  Station 
Wiring 


In  many  small  central-station  .systems 
home-made  auxiliary  equipment  is  in 
use  with  automatic  or  semi-automatic 
service  rendered  to  nnmicipal  pumping  installations  or 
other  consumers  of  an  intermittent  or  non-continuous 
energy  input.  A  broad  field  of  usefulness  exists  for  such 
apparatus  and  for  all  kinds  of  "stunts"  associated  with 
alarms  for  low  water  and  high  water,  abnormal  variations 
in  temperature  at  important  points  in  the  steam  end  of  the 
station,  the  height  of  oil  in  lubrication  systems,  undue 
changes  in  frequency,  and  the  like.  In  fact,  there  is  hardly 
a  limit  to  the  conveniences  with  which  a  small  plant  may 
be  equipped,  given  an  ingenious  manager  or  superintendent 
eager  to  apply  his  experimental  skill  to  saving  labor  and 
time  in  operation.  In  too  many  cases,  however,  the  wiring 
employed  in  work  of  this  kind  is  installed  without  the 
slightest  regard  for  mechanical  fitness  and  with  the  most 
indifferent  concern   for  electrical  hazards.     These  circuits 


are  almost  invariably  "slapped  into  place"  with  as  little 
thought  of  danger  as  would  be  given  to  a  buzzer  circuit  in 
an  old  ladies'  home.  Good  mechanical  work  and  first-class 
electrical  insulation  are  really  of  great  importance  in  tem- 
porary wiring  of  this  sort,  for  serious  injury  to  persons 
or  property  may  follow  a  cross  with  higher  voltage  leads. 
Anything  but  first-class  construction  tends  to  introduce 
into  the  service  an  element  which  lacks  reliability.  Unless, 
therefore,  the  best  standards  are  followed,  the  operating 
results  may  be  worse  than  would  be  the  case  had  no  con- 
veniences been  installed  in  the  first  place. 


Transmission  Line      The  account  in  this  issue  of  the  lines 
Innovations  and     substations     distributing     energy 

from  the  Tallulah  Falls  is  one  which 
should  be  thoroughly  studied  by  every  engineer  interested 
in  energy  transmission.  We  have  already  commented  on 
the  hydraulic  features  of  the  plant,  some  of  which  are 
striking  and  unusual.  The  transmission  system  is  equally 
a  step  along  the  highway  of  progress  toward  simplification. 
The  main  90-mile  line  operated  at  110,000  volts  from  the 
station  of  Atlanta  is  typical  of  the  other  circuits.  It  is 
rather  noticeable  for  the  height  of  the  towers  and  the 
great  spans  between  them.  The  average  distances  between 
towers  is  a  little  over  900  ft.,  and  the  towers  themselves 
range  from  66  ft.  to  as  much  as  105  ft.  in  height.  There 
are  two  complete  circuits,  one  on  each  side  of  the  tower, 
witii  9-ft.  spacing  between  the  wires.  More  striking,  how- 
ever, than  the  method  followed  in  tower  construction  are 
the  substation  work  and  provisions  for  cross-overs  between 
the  circuits.  The  fundamental  principle  which  has  been 
followed  in  this  part  of  the  work  is  to  make  the  high- 
tension  switching  structure  part  of  the  transmission  line 
instead  of  part  of  the  interior  equipment  of  the  substation. 
The  .switch  apparatus  is  for  the  most  part  in  the  open 
air,  and  the  system  is  so  devised  that  the  major  part  of  all 
switching  and  transference  work  is  done  by  simple  open- 
air  switches  of  ample  size.  Oil  switches  are  used,  so  tc 
speak,  only  in  the  second  line  of  defence,  for  the  reason 
that  most  of  the  work  does  not  involve  opening  circuits 
under  heavy  load.  When  as  a  final  resort  this  become; 
necessary  means  are  at  hand  to  accomplish  it,  but  the  ordi- 
nary operations  of  the  transmission  system  can  be  carriec 
out  on  the  open-air  system  conveniently  and  safely  with- 
out involving  the  huge  expense  which  would  be  entailec 
by  a  battery  of  oil  switches  sufficient  to  accomplish  all  th< 
combinations,  for  the  most  of  which  they  are  entirely  un 
necessary.  Similarly,  substation  transformers  are  placec 
out  of  doors,  whenever  convenient,  on  the  same  genera 
theory  that  impels  one  to  place  transformers  of  lower  volt 
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ige  on  poles  instead  of  in  special  houses.  .\s  transmission 
/oltages  have  grown  higher  fear  of  them  has  diminished 
md  a  great  many  provisions  once  thought  necessary  are 
low  seen  to  be  the  result  of  over-caution.  A  switching 
system  on  a  transmission  line  has  certain  perfectly  definite 
,vork  to  do,  and  when  the  apparatus  is  fitted  to  do  this 
ivork  the  ends  of  operative  security  have  been  met.  It  is 
unnecessary  and  a  needless  expense  to  provide  for  ringing 
\l\  the  possible  changes  upon  combinations  of  a  certain 
lumber  of  conductors  when  it  is  perfectly  evident  from  the 
jutset  that  only  a  quarter  of  these  combinations  have  any 
Dperative  significance.  The  details  of  these  out-of-door 
stations  are  very  fully  given  in  the  article,  and  we  com- 
iiend  them  to  the  attention  of  our  readers  as  indicating  a 
Tiost  instructive  tendency  in  the  progress  of  transmission 
work. 


The  Electrification  of  Trunk  Lines 

In  many  respects  the  presentation  and  discussion  of  the 
paper  by  Mr.  A.  H.  Armstrong  before  the  Canadian  Society 
af  Civil  Engineers,  abstracted  in  this  issue,  are  of  more 
than  passing  interest  and  importance.  In  accordance  with 
1  practice  which  has  become  chronic  in  railway  electrical 
engineering  circles,  there  was  displayed,  perhaps  as  never 
before,  the  disposition  to  dodge  the  main  issues  and  to  set 
up  imposing  figures  of  straw  for  the  purpose  of  knocking 
them  down.  It  strongly  calls  to  mind  the  frontier  days 
more  than  a  score  of  years  back  when  the  advocates  of 
direct  current  and  of  alternating  current  for  lighting  were 
taking  pot  shots  at  each  other  out  of  the  darkness  and  car- 
rying knives  in  their  boots  on  the  few  occasions  when  they 
met  on  a  common  ground  of  apparent  amicability.  These 
days  have  happily  passed  so  far  as  the  lighting  problems  are 
concerned,  but  the  continuance  of  the  old  blood-feud  by  the 
second  generation,  which  is  working  upon  traction  prob- 
lems, is  one  of  the  most  serious  difficulties  standing  in  the 
way  of  railway  electrification.  It  is  time  for  a  much  more 
open  discussion  of  the  whole  situation  than  has  yet  appeared 
if  substantial  progress  is  to  be  made  in  the  near  future. 

What  can  the  ordinary  railway  manager  think  of  the 
probability  of  successful  electrification  when  he  reads  a 
paper  like  that  before  us  and  the  discussion  to  which  it 
gave  rise?  The  author  claims  in  the  strongest  terms  that 
electrification  by  alternating  current  is  to  all  intents  and 
purposes  impracticable,  and  in  the  discussion  it  was  pointed 
out  with  the  utmost  plainness  that  there  has  never  been  a 
typical  trunk-line  electrification  up  to  the  present  time  car- 
ried out  successfully  by  direct  current.  The  impartial  rail- 
way manager,  assuming  that  the  statements  on  both  sides 
are  sincere  and  soundly  based,  must  necessarily  come  to  the 
conclusion  that  neither  system  can  in  the  present  state  of 
development  be  seriously  considered,  and  he  is  quite  justi- 
fied if  he  simply  says  inwardly  or  outwardly,  "A  plague  on 
both  your  houses,"  and  sticks  to  his  steam  locomotives. 
The  trouble  with  all  such  discussions,  and  pre-eminently 
with  this  one,  is  that  the  argument  depends  either  on  actual 
installations  which  cannot  by  the  widest  stretch  of  imagina- 
tion be  considered  typical  or  on  hypothetical  installations 
for  which  the  conditions  set  are  ingeniously  devised  to 
throw   down  one  or  the  other  of  the   systems  discussed. 


The  fact  of  the  matter  is  that  the  data  available  for  a 
fair  comparison  between  the  direct-current  and  the  alter- 
nating-current system  are  highly  unsatisfactory  as  yet,  but 
that  both  systems  have  been  successful  when  used  within 
their  own  proper  spheres.  The  New  Haven  electrification 
certainly  cannot  be  considered  in  any  sense  a  failure  in 
spite  of  somewhat  costly  experience  during  the  experi- 
mental period  and  the  very  severe  handicap  of  having  to 
furnish  locomotives  able  to  run  with  equal  facility  on  alter- 
nating current  and  direct  current.  Similarly,  any  fair- 
minded  person  must  grant  that  the  New  York  Central  and 
the  Pennsylvania  terminal  equipments,  within  their  limita- 
tions, have  made  excellent  records;  but  these  are  strictly 
terminal  lines  not  subject  to  the  difficulties  of  distribution 
and  current  collection  which  would  inevitably  be  met  on  a 
trunk   line. 

We  do  not  desire  here  to  discuss  the  details  of  the  some- 
what hypothetical  comparisons  in  the  paper  before  us. 
These  can  properly  be  left  to  the  advocates  of  the  compet- 
ing systems  to  discuss  among  themselves.  What  we  do 
desire  most  emphatically  to  point  out  is  that  the  art  cannot 
make  progress  by  the  mutual  abuse  of  competitors,  and  that 
it  is  high  time  for  the  advocates  of  both  systems  to  brush 
the  dust  and  blood  out  of  their  eyes,  to  forget  the  ancient 
rancor,  long  past  in  other  branches  of  electrical  engineer- 
ing, and  to  stand  together  in  an  effort  to  see  clearly  along 
the  line  which,  up  to  the  present,  has  been  blocked  by  the 
debris  of  battle  rather  than  by  genuine  obstacles. 


Disconnecting  Switches 

Considering  its  value  as  a  preventive  of  serious  acci- 
dents, the  disconnecting  switch  is  one  of  the  features  of  a 
generating  plant  or  substation  handling  high-voltage  alter- 
nating current  that  should  not  be  subjected  to  the  blue 
pencil  of  the  appropriation  censor.  The  cost  of  installing 
such  switches  on  both  sides  of  every  high-tension  oil  cir- 
cuit-breaker is  ordinarily  a  small  matter  per  switch.  In 
substations  requiring  wide  spacing  between  conductors  on 
account  of  the  use  of  e.xtra  high  voltages,  the  increased 
safety  gained  by  providing  this  absolutely  effective  pro- 
tection between  buses,  oil  switches  and  transformers, 
lightning-arrester  grounds,  and  even  buses,  should  be  well 
worth  the  expense.  The  mechanical  support  of  every  addi- 
tional structure  in  a  high-tension  station  doubtless  increases 
the  complications  of  the  interior,  but  the  actual  space  re- 
quirements of  disconnecting  switches  are  intrinsically 
small,  and  if  a  full  complement  is  planned  for  in  the  orig- 
inal design  they  should  not  be  omitted.  The  flexibility  of 
station  operation  can  be  very  greatly  enhanced  in  some 
cases  by  the  use  of  disconnecting  switches  in  bus  section- 
alization,  although  they  are  not  designed  to  be  opened,  of 
course,  while  there  is  a  load  interchange  between  the  sides 
to  be  isolated.  Under  some  conditions  it  may  pay  to  render 
one  side  of  a  station  inactive  pending  the  temporary  open- 
ing of  such  switches,  to  be  followed  by  synchronizing  the 
temporarily  interrupted  units  and  proceeding  independently 
of  trouble  on  the  opposite  side  of  the  station.  In  other 
words,  if  a  plant  is  too  small  to  justify  the  installation  of 
a  bus-junction  oil  circuit-breaker,  it  still  may  have  use  for 
the  humble  disconnector. 
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Exit  Government    Ownership,    Enter    Government 
Settlement 

The  irritation  to  business  conditions  caused  by  the  Post- 
master-General's personally  conducted  movement  for  fed- 
eral ownership  of  telegraph  and  telephone  lines  was  suc- 
ceeded quickly  by  satisfaction  when  the  friendly  settlement 
of  the  government  suit  against  the  American  Telephone  & 
Telegraph  Company  under  the  Sherman  law  was  an- 
nounced. The  menace  of  government  ownership  and  the 
spirit  in  which  President  Wilson  indorsed  the  end  of  the 
litigation  against  the  company  are  as  far  apart  as  the  antip- 
odes, and  business  men  appraised  them  accordingly.  One 
was  a  disturbing  factor,  the  other  a  reassuring  one.  There 
has  been  too  much  to  disturb  business,  too  little  to  reassure 
it.  If  the  government  pendulum  will  but  swing  the  other 
way  for  awhile,  it  will  give  industry  an  impetus  that  it 
sorely  needs.  Government  ownership  of  telegraph  and  tele- 
phone lines  would  involve  an  enlargement  of  federal  activ- 
ities for  which  there  is  no  strong  public  demand.  In  the 
absence  of  a  strong  public  demand,  a  Cabinet  officer  and  a 
congressman  urge  the  complete  reversal  of  national  poli- 
cies that  this  step  would  mean.  Fortunately,  they  do  not 
appear  to  speak  authoritatively  for  the  administration.  The 
government  should  not  undertake  things  that  can  be  done 
as  well  or  better  by  private  agencies.  It  should  not  under- 
take things  that  can  be  done  at  the  same  or  less  cost  by 
private  agencies.  Its  function  is  not  to  suppress  or  supplant 
private  initiative.  It  should  promote  private  enterprise. 
The  American  people  do  not  want  a  paternal  government. 
They  want  freedom  of  individual  action. 

The  government  has  not  yet  attained  that  measure  of 
efficiency  and  economy  which  warrant  its  seizure  of  func- 
tions now  well  performed  by  private  capital.  The  report  of 
even  the  Postmaster-General,  the  chief  exponent  of  the 
extraordinary  movement  for  government  assumption,  is 
open  to  analysis  and  question.  He  says,  for  instance,  that 
the  postal  service  for  the  first  time  since  1883  is  now  self- 
supporting.  Would  it  have  been  self-supporting  if  it  had 
paid  the  unhappy  railways  what  it  ought  to  have  paid  them 
for  carrying  the  enormous  additional  amount  of  mail  cre- 
ated by  the  parcel  post  ?  This  leads  inevitably  to  the  ques- 
tion of  whether,  in  the  event  of  government  ownership  of 
telegraph  or  telephone  lines,  there  would  still  be  a  con- 
fusion in  accounts  to  cause  distorted  conclusions.  Would 
the  telephone  and  telegraph  lines,  if  profitable  under  gov- 
ernment ownership,  be  required  to  apply  their  profit  to  offset 
deficits  in  other  lines  of  government  activity?  Or  if  they 
should  be  unprofitable  would  the  railways  be  asked  to  carry 
a  still  heavier  burden  of  mail  unpaid  for  in  order  that 
the  government  accounts  might  pass  cursory  inspection? 
Government  bureaucracy  and  red  tape  arc  the  distress  of 
individual  business  men  who  have  to  go  to  Washington 
occasionally.  They  would  cause  greater  and  every-day  dis- 
tress to  the  whole  nation  if  applied  to  the  necessary  tele- 
phone. Government  ownership  in  European  countries  is 
attended  by  a  poverty  of  telephone  development  and  service 
which  would  paralyze  industry  here. 

Instead  of  exploited  government  ownership  plans,  how- 
ever, it  is  good  to  record  that  the  last  word  from  Wash- 
ington settles  the  suit  against  the  American  Telephone  & 


Telegraph  Company  and  comforts  business  men.  In  sepa- 
rating itself  from  the  Western  Union  Telegraph  Company 
and  introducing  other  changes  the  Bell  company  satisfies 
the  Attorney-General  that  no  infraction  of  the  law  is  in- 
volved in  its  practices.  The  settlement  is  great  cause  for 
congratulation.  It  means  much  more  than  the  fact  that 
long,  bitter,  costly  litigation  for  one  large  company  is 
avoided. 

The  independent  telephone  systems  are  heartily  to  be 
congratulated  on  having  such  a  network  thrown  open 
to  them  for  long-distance  service.  If  there  is  anything  in 
the  common  carrier  law,  they  have  always  been  entitled  to 
this,  and  they  should  now  make  the  most  of  it.  But  we 
can  imagine  that  in  some  bosoms  there  will  be  a  chill  of 
desperate  discouragement  in  the  news  that  the  Bell  system 
will  "never  hereafter  acquire  control  over  any  other  com- 
petitive line  or  exchange."  What  were  some  of  them  built 
for  ?  The  Western  Union  system  has  been  admittedly  all  the 
better  for  its  control  by  the  Bell  system,  which  might  per- 
haps eventually  by  its  ownership  have  enjoyed  revenge  for 
the  long  period  during  which  it  paid  out  20  per  cent  of  its 
gross  earnings  to  the  Western  Union  because  the  latter  kept 
out  of  the  telephone  field.  At  any  rate,  by  this  disjunction 
there  will  be  secured  full  justice  to  the  Postal  Telegraph 
Company  or  any  other  system. 

The  settlement  looks  like  a  pledge  of  the  earnest  intent  of 
the  government,  in  the  words  of  President  Wilson,  to  co- 
operate with  business  men  and  "help  to  build  up  the  busi- 
ness of  the  country  upon  sound  and  permanent  lines."  If 
the  application  of  the  administration's  policies  to  the  tele- 
phone situation  is  partly  destructive  of  the  present  system, 
it  is  still  constructive  of  a  policy  which  is  outspokenly  ac- 
ceptable to  the  constituted  government  authorities.  Cer- 
tainly the  telephone  company  gains  much  more  than  ii 
loses.  Ownership  of  telegraph  facilities  could  never  be 
worth  as  much  to  it  as  a  virtual  license  from  the  govern- 
ment authorizing  it  to  go  ahead  in  a  well-defined  course. 
It  can  work  out  its  progress  on  approved  lines  of  develop- 
ment more  surely  than  it  could  on  lines  about  whose  perfect 
legality  the  government's  attitude  cast  a  doubt.  Moreover, 
its  credit  is  safeguarded.  The  chief  cause  for  congratula- 
tion over  the  outcome,  however,  is  that  the  business  atmos- 
phere is  made  a  little  clearer  for  everybody.  If  the  tele- 
phone company  has  ranked  as  a  trust  in  the  popular  mind, 
it  has  ranked  as  a  good  one  and  its  acceptance  of  the  gov- 
ernment policies  so  stamps  it.  Clearly  its  leaders  see  that 
the  administration  at  Washington  must  be  lived  with  for 
the  period  of  its  tenure  of  office.  They  help  both  them- 
selves and  the  general  business  situation  by  conforming 
their  practices  to  the  theory  of  the  Sherman  law  now  guid- 
ing the  policy  of  the  government.  Such  a  step  may  not  be 
taken  by  other  companies  whose  present  practices  are  re- 
garded by  the  authorities  as  infractions  of  the  law.  Some 
cases  will  probably  go  to  the  final  courts  for  decision.  The 
settlement  of  one,  however,  affords  ground  for  reasonable 
belief  that  its  general  lines  may  be  applied  in  other  cases. 
Every  such  dispute  that  is  removed  helps  to  restore  the  con- 
ditions of  wholesome  business.  It  is  this  that  we  need, 
and  every  business  interest  should  speed  the  day  of  its 
return. 
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Activities   and   Events   in  the  Electrical   Field^ 
Reports  of  Meetings — Commission  Findings,  Etc. 


Denial  of  Right  to  Fix  Resale  Prices 

llie  United  Stales  Circuit  Court  of  Appeals  in  a  decision 
led  on  Dec.  19  atlirmed  the  decision  of  Judge  Ray  in  the 
ase  of  Charles  .\.  Keene  versus  the  Walthani  Watch 
:onipany  regarding  the  right  to  fix  a  resale  price  on 
.atchcs  embodying  patented  movements  or  parts.  Judge 
lay  had  held  that  such  refi.xing  of  prices  on  patented  goods 
,'as  in  violation  of  the  Sherman  act  and  not  defensible 
nder  the  patent  law. 

The  Circuit  Court  of  Appeals  merely  confirmed  the  deci- 
ion  of  Judge  Ray  without  an  opinion. 


Long  Acre  Company  Wins 

The  Court  of  Appeals  of  New  York  in  a  decision  handed 
lown  on  Dec.  19  affirmed  the  decision  of  the  Appellate 
division  of  the  Supreme  Court  in  the  case  of  the  Long 
^vcre  Electric  Light  &  Power  Company  of  New  York 
ersus  the  New  York  Edison  Company,  thereby  permitting 
he  former  to  proceed  with  its  issues  of  stock  and  bonds 
ind  with  plans  for  the  development  of  its  plant.  The  New 
I'ork  Edison  Company  had  appealed  from  an  order  of  the 
\ppellate  Division,  First  Department,  dismissing  a  writ  of 
:ertiorari  and  affirming  an  order  of  the  Public  Service 
Jommission  that  authorized  the  Long  Acre  company  to 
:onstruct  a  plant  and  issue  securities.  The  commission 
)riginally  denied  that  application  of  the  Long  Acre  com- 
)any  to  issue  securities  for  the  construction  of  its  plant. 
\  long  legal  battle  ensued,  and  finally  the  court  upheld  the 
;ommission  by  deciding  that  the  company  could  not  issue 
lecurities  to  construct  its  plant  until  the  commissioners 
granted  permission.  Later  the  right  to  construct  a  plant 
vas  granted  by  the  commission,  and  then  the  Edison  com- 
pany brought  suit  in  an  effort  to  annul  the  action  of  the 
rommission. 


Conservation  Conference  in  Albany 

Governor  Glynn  of  New  York  called  a  conference  in 
■Mbany  on  Dec.  22  to  discuss  proposed  legislation  on  con- 
servation, which  will  be  introduced  at  the  coming  session 
3f  the  Legislature.  Most  of  those  who  appeared  talked  in 
favor  of  fish  and  game  conservation.  Mr.  George  V.  S. 
Williams,  member  of  the  New-  York  Public  Service  Com- 
mission, First  District,  and  Mr.  Charles  Harvey  Jackson, 
who  was  formerly  connected  with  the  State  Conservation 
Commission,  urged  that  the  State  begin  at  once  the  experi- 
mental development  of  hydroelectric  power  from  waste 
waters  by  utilization  of  the  surplus  barge  canal  waters  in 
Saratoga  County.  Mr.  Williams  suggested  the  development 
of  water-power  under  a  plan  similar  to  that  followed  in 
the  financing  of  subways  in  New  York,  involving  public 
investment  and  private  operation.  Mr.  E.  J.  Mehren,  editor 
of  the  Engineering  Record,  declared  that  the  State  had 
established  Public  Service  Commissions  to  supervise  the 
issue  of  securities  of  lighting  and  power  companies  and  to 
regulate  their  rates,  and  inferentially  had  promised  to  pre- 
serve their  properties.  He  thought  that  if  the  State  built 
storage  reservoirs  it  should  lease  the  electric  power  to  the 
existing  corporations,  as  they  would  be  subject  to  regulation 
by  commissions. 


Electricity  in  Coal  Mining 

Mr.  Francis  S.  Peabody,  president  of  the  Pcabody  Coal 
Company,  of  Chicago,  and  one  of  the  prominent  coal- 
mining operators  of  Illinois,  gave  an  interesting  address  on 
"Coal"  before  the  Commonwealth  Edison  Section  of  the 
National  Electric  Light  Association  on  Dec.  16.  His  ad- 
dress was  illustrated  by  lantern-slide  and  motion  pictures, 
some  of  the  latter  being  particularly  interesting  from  the 
fact  that  they  were  taken  underground  in  coal  mines.  Mr. 
I'eabody  described  the  new  mine  of  his  company  at 
.Vokomis.  111.  This  is  said  to  be  the  largest  coal-mining 
plant  in  the  world.  It  has  an  output  of  8000  tons  of  coal 
in  eight  hours  and  is  operated  throughout  by  electrical 
energy  purchased  from  the  Central  Illinois  Public  Service 
Company. 

Convention  of  Wisconsin  Electrical  Association 

The  annual  convention  of  the  Wisconsin  Electrical  .\sso- 
ciation  will  be  held  at  Milwaukee  Jan.  15  and  16.  Among 
the  papers  to  be  presented  are  the  following:  "High-Effi- 
ciency Incandescent  Lamps  and  Their  Central-Station 
Applications,"  Mr.  S.  E.  Doane.  chief  engineer  National 
Lamp  .\ssociation,  Cleveland,  Ohio;  "Some  Problems  of 
Public-Utility  Accounting  and  Rate-Making,"  Mr.  Halford 
Erickson,  Wisconsin  Railroad  Commission,  Madison : 
"Street-Railway  Traffic  Surveys  in  Relation  to  Railway 
Operation,  Management  and  Regulation,"  Mr.  C.  M.  Larson, 
chief  engineer  Wisconsin  Railroad  Commission,  Madison: 
"A  Practical  Accounting  System  for  Small  Central  Sta- 
tions," Mr.  H.  G.  D.  Nutting,  Clement  C.  Smith  Company, 
Milwaukee;  "Voltage  Regulation,  Its  Necessity  and  How 
.Accomplished,"  Mr.  G.  G.  Post,  electrical  engineer  the 
Milwaukee  Electric  Railway  &  Light  Company :  "Review 
of  New  Laws  .\ffecting  Public  Utilities,"  Mr.  John  B.  San- 
born. Milwaukee.  Mr.  W.  H.  Winslow,  Superior,  Wis.,  is 
president  of  the  Wisconsin  association,  and  Mr.  George 
.\llison.   Stephenson    Building.   Milwaukee,   is  secretary. 


Going  Value  as  Basis  for  Computing  Charges 

The  United  States  Circuit  Court  for  the  District  of  Ar 
zona  recently  handed  down  its  decision  in  the  case  of  the 
stockholders  of  the  Pacific  Gas  &  Electric  Company  of 
Phoenix,  Ariz.,  for  a  preliminary  injunction  to  restrain 
the  enforcement  of  certain  gas  and  electric  rates  pre- 
scribed by  the  corporation  commission  of  the  State  of 
.Arizona.  The  injunction  was  granted  on  the  basis  that 
the  commission  erred  in  the  depreciation  charged  against 
the  reproduction  value  of  the  property  to  ascertain  the 
present  value.  The  court  stated  that  a  property  that  was 
at  present  in  an  efficient  operating  condition  could  not  pos- 
sibly have  depreciated  by  49  per  cent  of  its  original  value, 
that  the  commission  erred  in  allowing  $23,000  for  working 
capital,  that  $50,000  for  such  purposes  was  entirely  rea- 
sonable, and  that  the  commission  erred  in  not  allowing 
the  company  a  value  for  its  contract  with  the  reclamation 
service  for  the  furnishing  of  electricity,  an  item  which  the 
commission  omitted  in  its  valuation.  The  court  also  held 
that  the  commission  erred  in  not  allowing  the  company 
some  going  concern  value,  and  in  commenting  upon  this 
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feature  Judge  Morrow  said:  "The  courts  recognize  a 
ditiference  in  the  value  of  a  plant  that  has  been  fully  estab- 
lished and  connected  up  with  a  municipal  lighting  system 
and  with  the  houses,  business  places  and  factories  of  regu- 
lar customers.  The  present  corporation  was  in  August 
of  last  year  a  going  concern;  it  was  connected  up  with  a 
municipal  lighting  system,  the  houses,  business  places,  fac- 
tories and  other  institutions  of  a  prosperous  community, 
and  there  was  nothing  more  to  do  except  to  deliver  the 
service  for  which  the  corporation  was  fully  and  efficiently 
equipped.  We  think  this  element  of  valuation  should  be 
considered  in  connection  with  the  other  elements  of  valu- 
ation, with  the  view  of  determining  the  actual  present 
value  of  the  whole  plant."' 


President  Wilson  on  Effect  of  Currency  Bill 

In  signing  the  currency  bill  on  Dec.  23  President  Wilson 
made  an  address  in  which  he  said  in  part ; 

"As  for  the  bill  itself,  I  feel  that  we  can  say  that  it  is  the 
first  of  a  series  of  constructive  measures  by  which  the 
Democratic  party  will  show  that  it  knows  how  to  serve 
the  country. 

"I  myself  have  always  felt,  when  the  Democratic  party 
was  criticised  as  not  knowing  how  to  serve  the  business  in- 
terests of  the  country,  that  there  was  no  use  of  replying 
to  that  in  words.  The  only  satisfactory  reply  was  in  action. 
We  have  written  the  first  chapter  of  that  reply. 

"What  we  are  proceeding  to  do  now  is  to  organize  our 
peace,  is  to  make  our  prosperity  not  only  stable  but  free 
to  have  an  unimpeded  momentum. 

"It  is  so  obvious  that  it  should  not  need  to  be  stated  that 
nothing  can  be  good  for  the  country  which  is  not  good  for 
all  of  the  country.  Nothing  can  be  for  the  interest  of  the 
country  which  is  not  in  the  interest  of  everybody ;  there- 
fore, the  day  of  accommodation  and  of  concession  and  of 
common  understanding  is  the  day  of  peace  and  achieve- 
ment of  necessity. 

"We  have  come  to  the  beginning  of  that  day.  Men  are 
no  longer  resisting  the  conclusions  which  the  nation  has 
arrived  at  as  to  the  necessity  of  readjustment  of  its  busi- 
ness. Business  men  of  all  sorts  are  showing  their  willing- 
ness to  come  into  this  arrangement,  which  I  venture  to 
characterize  as  the  constitution  of  peace.  So  that,  by  com- 
mon counsel  and  by  the  accumulating  force  of  co-operation, 
we  are  going  to  seek  more  and  more  to  serve  the  country." 


Missouri  Commission  Reconsiders  Decision 
Removing  Manager 

The  Public  Service  Commission  of  Missouri  has  passed 
an  order  re.scinding  its  previous  decision  directing  the  Fort 
Scott  &  Nevada  Light,  Meat,  Water  &  Power  Company  to 
remove  its  manager  at  Nevada.  Mo.  The  amendatory  de- 
cision, as  written  by  Mr.  Kennish  and  concurred  in  by  all 
of  the  members  e.xcept  Chairman  Atkinson,  expresses  the 
opinion  that  the  conduct  of  the  manager  in  his  business  re- 
lations with  the  people  of  Nevada,  who  were  customers 
of  the  water  company,  was  arbitrary.  However,  a  more 
thorough  consideration  of  the  case  upon  the  motion  for 
rehearing  caused  Mr.  Kennish  to  doubt  the  soundness  of 
that  part  of  the  opinion  requiring  the  removal  of  the  man- 
ager, and  he  thought  that  it  should  bo  modified  in  that 
respect. 

Mr.  Kennish,  continuing,  said  that  the  fact  should  not  be 
overlooked  that  the  offending  as  shown  by  the  testimony 
was  not  the  result  of  bad  faith  or  dishonesty  but  rather  of 
bad  judgment  and  a  failure  to  understand  the  character  and 
spirit  of  the  people  with  whom  the  company  dealt.  The  de- 
cision concludes: 

"It  is  shown  by  the  testimony  that  the  greater  part  of 


this  property  is  owned  or  controlled  by  Mr.  Weiss,  and  to 
remove  him  from  its  management  for  the  misconduct 
proved  and  without  an  opportunity  to  make  amends  is,  in 
my  opinion,  an  unduly  harsh  exercise  of  the  power  of  this 
commission,  and  the  order  should  be  modified  by  omit- 
ting therefrom  that  part  directing  his  removal." 


Direct-Current  Traction  for  Chicago,  Milwaukee 
&  St.  Paul 

Mr.  C.  .-V.  Goodnow,  vice-president  Chicago.  Milwaukee 
&  St.  Paul  Railroad,  who  is  in  charge  of  the  proposed  elec- 
trification of  the  railroad  between  Avery,  Idaho,  and  Har- 
lowton,  Mont.,  a  distance  of  440  miles,  informed  a  repre- 
sentative of  the  Electrical  World  on  Tuesday  that  it  had 
been  decided  to  use  2400-volt  direct  current  and  overhead 
construction.  The  installation  will  be  substantially  the 
same  as  that  of  the  Butte,  Anaconda  &  Pacific.  Mr.  Good- 
now also  stated  that  no  contract  has  been  awarded  for  the 
apparatus  and  that  it  will  go  to  the  most  satisfactory  bidder. 


International  Electrical  Congress  at  San  Francisco 

Attention  is  drawn  to  the  distinction  between  the  Inter- 
national Electrical  Congress  to  be  held  at  San  Francisco, 
Sept.  13  to  18,  1915,  during  the  Panama-Pacific  Inlerna- 
tion  Exposition,  as  alreatly  noted  in  these  colunms.  and 
the  International  Engineering  Congress  scheduled  for  the 
same  city  during  the  week  immediately  following  the 
Electrical  Congress. 

The  proceedings  of  the  Electrical  Congress  will  deal  ex- 
clusively with  electricity  and  electrical  applications.  Its 
work  will  be  divided  into  twelve  sections  and  about  250 
papers  will  be  presented.  This  congress  is  held  under  the 
auspices  of  the  American  Institute  of  Electrical  Engineers 
by  authority  of  the  International  Electrotechnical  Commis- 
sion. Dr.  C.  P.  Steinmetz,  Schenectady,  N.  Y.,  has  ac- 
cepted its  honorary  presidency,  and  Dr.  E.  B.  Rosa,  Wash- 
ington, D.  C,  its  honorary  secretaryship.  Mr.  II.  G.  Stott, 
New  York,  is  chairman  of  the  executive  committee  on 
organization,  and  Mr.  Preston  S.  Millar,  New  York,  is 
secretary-treasurer. 

The  International  Engineering  Congress,  on  the  other 
hand,  will  deal  with  engineering  in  a  general  sense,  its 
electrical-engineering  subjects  being  limited  to  one  of  its 
eleven  sections,  before  which  about  twelve  papers  will  be 
presented  treating  more  particularly  of  the  use  of  electricity 
in  engineering  work.  The  engineering  congress  is  sup- 
ported by  the  Societies  of  Civil,  Mechanical  and  Marine 
Engineers  and  by  the  Institutes  of  Mining  and  Electrical 
Engineers,  as  well  as  by  prominent  Pacific  Coast  engineers 
who  are  actively  engaged  in  organizing  it. 

The  meeting  of  the  International  Electrotechnical  Com- 
mission will  be  held  at  San  I'rancisco  during  the  week  pre- 
ceding that  of  the  Electrical  Congress. 


New  York  State  Automobile  Census 

Net  receipts  of  $1,275,000  were  received  for  licenses  and 
registration  certificates  for  the  year  up  to  Dec.  12  by  the 
New  York  State  Automobile  Bureau.  For  the  correspond- 
ing period  in  1912  the  total  was  $1,060,000,  and  in  191 1 
$905,000.  This  year  there  were  registered  133,000  owners 
of  motor  vehicles,  57,000  chauffeurs  and  1800  dealers, 
against  105,000  owners,  45,000  chauffeurs  and  1700  deal- 
ers in  1912.  The  increased  use  of  commercial  cars  is  one 
of  the  most  notable  features  of  the  year.  There  are  over 
13,000  of  these,  which  shows  a  gain  of  61  per  cent  over  last 
year. 
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.'hristmas  Decorations  at  Davenport,  la. 

.  -^  retail  incrcliants  on  Second  Street,  IJavenport,  la., 
are  among  the  city's  most  enterprising  "boosters"  and  let 
no  opportunity  escape  for  seasonable  advertising.  The 
Christmas  season  of  1913  found  them  attracting  the  atten- 
tion of  the  public  by  means  of  the  novel  electrical  display 
illustrated  herewith. 

On  both  sides  of  the  street  the  top  globes  and  lamps  were 
removed  from  the  five-lamp  ornamental  standards  and  were 


CHRISTMAS    DECOR.\TIONS    AT    D.WENl'ORT.    IOWA 

replaced  by  small  Christmas  trees  firmly  attached  to  the 
tops  of  the  posts.  Wound  about  each  tree  a  circuit  of  mini- 
ature red  and  green  lamps,  supplied  with  energy  from  the 
unused  top  sockets,  lent  holiday  cheer  to  the  street  decora- 
tions during  evening  shopping  hours.  Wreaths  of  green 
festooned  about  the  shafts  of  the  standards  added  to  the 
effectiveness  of  the  display  by  daylight. 

Other  neighboring  merchants  adopted  a  somewhat  differ- 
ent method  of  Christmas  decorations.  In  addition  to  string- 
ing the  festoons  and  wreaths  on  the  posts,  colored  lamps 
were  inserted  in  the  .Mba  globes  of  the  standards  so  that 
at  night  the  top  globe  of  each  post  glowed  a  deep  red  while 
the  four  lower  lamps  beamed  with  an  emerald-green  color. 
In  some  individual  instances  strings  of  red,  green  and  yel- 
low incandescent  lamps  were  also  added  to  the  decorations. 

The  displays  were  paid  for  by  the  retail  dealers,  each  sub- 
scril)ing  equally  to  the  outlay.  Credit  is  al.so  due  the  Peo- 
ple's Light  Company,  of  Davenport,  from  whose  mains  the 
energy  was  taken,  for  its  assistance  in  carrying  out  the 
merchants'  plans. 


Secretary  of  the  Interior  on  Water-Power 
Development 

The  annual  report  of  Mr.  l-'ranklin  K.  Lane,  Secretary 
of  the  Interior,  says  in  reference  to  water-power  develop- 
ment: 

"Within  a  generation  I  believe  the  people  will  be  as 
alive  to  the  value  of  public  ownership  of  hydroelectric 
power  plants  as  they  are  to-day  to  municipally  owned 
water-works.  The  people  not  being  prepared,  however,  to 
proceed  to  put  these  lands  to  their  highest  use,  I  am  not 
in  favor  of  keeping  them  from  being  utilized  by  private 
capital  in  the  public  interest.  That  we  do  not  know 
what  is  best  to  be  done  is  not  a  reason  either  for  doing 
nothing  or  for  getting  rid  of  the  trouble  as  soon  as  pos- 
sible, on  the  old  'land-is-land'  policy. 

"What  return  shall  the  federal  government  have  for  its 
lands?  My  answer  would  be,  no  return  whatsoever,  pro- 
vided the  plant  reverted  to  the  government  without  cost  at 


the  end  of  fifty  or  sixty  years,  or  so  much  of  the  plant  as 
was  based  on  the  land  itself  and  the  improvements  directly 
attached  thereto,  such  as  reservoirs,  dams,  water  rights,  and 
rights-of-way.  h'or  the  tangible  property  of  the  plant,  such 
as  the  distributing  system  and  machinery,  the  government 
might  well  agree  to  pay  an  appraised  price  so  as  to  insure 
its  being  maintained  and  extended  during  the  later  years 
of  the  life  of  the  franchise.  The  right  to  buy  the  complete 
plant  at  an  appraisal  figure  at  any  time  after  twenty 
years  would  be  a  further  protection  and  one  not  burden- 
some, while  for  better  service  it  would  seem  a<lvisable  that 
all  plants  be  permitted,  in  fact  encouraged,  to  combine 
physically,  but  they  should  not  be  allowed  either  to  agree 
as  to  rates  or  to  merge  their  capitalization  or  their  identity." 


Municipal  Plant  at  Deckerville,  Mich.,  Wrecked  by 
Explosion 

As  the  result  of  an  explosion  of  the  pressure  tank  at 
the  municipal  electric  plant  in  the  village  of  Deckerville, 
Mich.,  on  Dec.  9,  the  building  was  partly  wrecked  and  the 
whole  plant  was  put  out  of  commission.  Mr.  C.  A.  Sink, 
the  village  electrician,  and  his  assistants  narrowly  escaped 
death  from  falling  wreckage  and  escaping  steam.  The 
explosion  came  without  any  warning.  The  pressure  tank  is 
of  considerable  size  and  normally  it  contains  water  under 
an  air  pressure  of  about  75  lb.  The  cause  of  the  accident 
is  unknown.  Superintendent  Sink  had  just  arrived  at  the 
plant  a  few  minutes  before  the  accident  occurred.  He 
made  an  examination  of  the  steam,  water  and  air  gages  and 
found  all  of  them  indicating  normal  pressure.  Then  he 
proceeded  to  inspect  a  shaft  bearing  within  a  few  feet  of 
the  pressure  tank.  He  was  standing  between  two  large 
belts  when  the  explosion  occurred  and  was  unable  to  give 
any  explanation  of  the  manner  in  which  he  escaped  from 
the  wreckage. 

The  accompanying  picture  of  the  ruins  was  taken  on  the 
morning  after  the  explosion.  Measures  were  taken  at  once 
to  repair  the  damage,  and  within  two  weeks  the  plant  was 
again  placed  in  operation.  Electrical  energy  from  this  plant 
is  used  to  operate  the  village  water-works  and  for  several 
days  the  town   was  without  a  water  supply.     By  utilizmg 
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some  old  steam  pumps,  however,  the  water  supply  was  re- 
sumed within  four  or  five  days,  but  for  two  weeks  the  vil- 
lage was  without  electric  light,  and  several  local  industries, 
as  the  grain  elevator  and  grist  mill,  were  without  energy 
for  motors.  The  Deckerville  Recorder  was  unable  to  ob- 
tain electricity  to  operate  its  linotype  machine  and  presses 
during  that  period. 
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Joint  Meeting  of  Engineers  at  Boston 

'ore  u  joint  meeting  of  the  Boston  Society  of  Civil 
leers  and  the  Boston  sections  of  the  American  Insti- 
if  Electrical  Engineers  and  the  American  Society  of 
anical  Engineers  on  Dec.  18,  Mr.  B.  A.  Behrend,  of 
n,    Mass.,    gave    an    illustrated    lecture    upon    a    dis- 

which  occurred  in  the  spring  of  1908  in  the 
•  house  of  the  Niagara  Falls  Hydraulic  Power  & 
facturing  Company,  when  a  12,000-hp  generator  was 
:ed  while  undergoing  a  speed  test  prior  to  acceptance 
e  purchaser.  The  speaker  discussed  the  accident  in 
"ormal  manner  and  drew  a  number  of  lessons  from  the 
rence  which  he  contended  must  be  heeded  in  success- 
handling  the  design  and  construction  of  large  gen- 
g  units.  Among  these  are  the  importance  of  thorough 
ion  to  details  of  design  on  the  part  of  engineering 
tives  in  manufacturing  plants;  the  most  careful  se- 
1  and  accurate  testing  of  materials,  particularly  alloy 
subjected  to  heavy  mechanical  and  magnetic  strains; 
;nce  upon  the  taking  of  test  samples  at  specified  loca- 

a  broader  knowledge  of  the  weakening  effects  of  im- 
r  machining  and  the  use  of  unsuitable  tools  in  the 
ration  of  castings  and  forgings;  the  value  of  the  cold 
ig  test   as   compared   with   tensile   strength   observa- 

the  study  of  the  capabilities  of  subordinates;  need  of 
ific  shop  inspection,  and  the  exercise  of  eternal  vigi- 
in  dealing  with  the  enormous  forces  involved  in  mod- 
igh-powered  machinery. 


Vater-Power    Conservation     Hearings    in 
Massachusetts 

:  special  legislative  commission  on  water-power  con- 
:ion  created  by  a  resolve  at  the  1913  session  of  the 
ichusetts  Legislature  held  a  series  of  hearings  last 
at  Springfield,  Pittsfield  and  Greenfield,  a  final  hear- 
eing  conducted  at  Boston  on  Dec.  18.  Hon.  W.  S. 
iry,  chairman  of  the  Massachusetts  Harbor  and  Land 
lission,  presided  at  each  session.  At  the  Springfield 
ig,  which  was  given  on  the  morning  of  Dec.  15,  Her- 
dyrick,  of  Springfield,  addressed  the  board  on  behalf 
s  acquisition  of  water  rights  by  the  State,  contend- 
lat  by  this  method  small  power  users  would  be  enabled 
ijoy  the  benefits  of  cheap  hydroelectric  service, 
•s.  F.  G.  Hodskins  and  A.  W.  Gilbert  also  spoke  in 
f  of  a  more  public  development  of  the  streams.  Mr. 
es  H.  Tenney,  head  of  the  Tenney  central-station 
inies,  whose  headquarters  are  at  Boston,  favored  con- 
tion  of  water-power,  but  maintained  that  it  should  be 
jped  by  private  capital  so  far  as  possible.  The  point 
nade  that  the  development  of  such  power  by  respon- 
private  corporations  is  of  sufficient  value  to  the  public 
vhole  to  justify  its  sale  upon  a  wholesale  basis. 
Pittsfield  Frederick  N.  Fowler,  a  hydraulic  engineer, 
isized  the  importance  of  water  conservation  along  the 
atonic  River.  Representatives  of  large  paper-manu- 
■ing  plants  appeared  in  favor  of  improved  control  of 
waters.  Selectman  T.  J.  Kearin,  of  Great  Barring- 
;aid  that  in  his  opinion  the  residents  of  that  town 
I  willingly  contribute  their  share  of  a  tax  for  the  con- 
ig  of  the  waters  of  the  Housatonic  River  by  the  State. 
I.  H.  Wright,  representing  the  General  Electric  Com- 
and  other  manufacturers,  urged  that  the  same  laws  be 
•d  to  Massachusetts  water-power  development  as  to 
s  under  federal  control. 

the  Greenfield  sitting  of  the  board  Mr.  C.  S.  Davis, 
el  for  the  Turners  Falls  Power  Company,  cited  the 
its  of  storage  reservoirs  on  streams  subject  to  sharp 
tions  in  flow,  pointing  out  that  in  some  instances 
:he  power  of  a  river  is  lost  through  insufficient  stor- 
Mr.  Clarke  C.  Fitts.  of  Brattleboro,  Vt.,  stated  that 


there  lies  unused  in  Vermont  at  present  the  water-power 
equivalent  of  500,000,000  tons  of  coal  per  year,  which 
should  be  developed  by  proper  conservation. 

The  final  hearing  of  the  commission  was  held  at  Boston 
on  Dec.  18.  President  Henry  L  Harriman  of  the  Con- 
necticut River  Transmission  Company,  Boston,  outlined  the 
developments  of  the  New  England  Power  Company  on  the 
Deerfield  River,  emphasizing  the  value  of  storage  at  the 
head  of  a  high  fall.  The  Connecticut  River,  New  England's 
largest  stream,  is  not  well  adapted  to  large  storage  plans. 

Mr.  Harriman  opposed  the  direct  creation  of  storage  by 
the  State  unless  it  can  be  shown  that  other  plans  fail  to 
conserve  the  public  interests.  He  also  objected  to  the  plan 
set  forth  in  the  Millers  River  bill  by  which  the  functions  of 
the  State  would  be  delegated  to  private  interests  under  clo.se 
control.  A  paper-mill  owner  cannot  afford  to  pay  as  much 
for  water  as  a  textile  manufacturer  or  an  electric-service 
company.  Water-power  has  a  variable  value  among  differ- 
ent industries.  In  closing  Mr.  Harriman  said  that  not 
more  than  15  per  cent  of  the  water-powers  of  Massachu- 
setts would  pay  the  cost  of  development. 


Settlement  of  American  Telephone  &  Telegraph  Suit 

An  announcement  was  made  at  Washington  on  Dec.  19 
of  a  settlement  between  the  American  Telephone  &  Tele- 
graph Company  and  the  government,  represented  by  Mr. 
James  C.  McReynoIds,  Attorney-General,  of  the  litigation 
against  the  company  under  the  Sherman  anti-trust  law. 
Letters  confirming  the  settlement  passed  between  Mr.  N. 
C.  Kingsbury,  vice-president  of  the  company,  and  Attorney- 
General  McReynoIds.  Statements  in  reference  to  the  mat- 
ter were  made  by  President  Wilson  and  Mr.  Theodore  N. 
Vail,  president  of  the  company. 

In  his  letter  to  the  Attorney-General,  Mr.  Kingsbury 
stated  the  basis  of  the  plan  of  agreement.  The  company 
will  dispose  of  its  Western  Union  Telegraph  Company 
stock,  so  as  to  leave  the  control  and  management  of  the 
latter  company  entirely  independent  of  any  company  in  the 
Bell  system.  No  company  in  the  Bell  system  will  here- 
after acquire,  either  directly  or  through  purchase  of  securi- 
ties, control  over  any  other  telephone  company  owning, 
controlling  or  operating  any  exchange  or  line  which  is  or 
may  be  operated  in  competition  with  any  exchange  or  line 
included  in  the  Bell  system,  or  which  constitutes  or  may 
constitute  a  link  or  portion  of  any  system  so  operated,  or 
which  may  be  so  operated  in  competition  with  any  exchange 
or  line  included  in  the  Bell  system.  Where  control  of  the 
properties  or  securities  of  any  other  telephone  company 
has  been  acquired  heretofore  and  no  physical  union  or  con- 
solidation has  been  effected,  or  where  binding  obligations 
for  the  acquisition  of  the  properties  or  securities  of  any 
other  telephone  company  have  been  entered  into  by  or  in 
the  interest  of  any  company  in  the  Bell  system  and  no 
physical  union  or  consolidation  has  been  effected,  the 
question  as  to  the  course  to  be  pursued  in  such  cases  will 
be  submitted  to  the  Attorney-General  and  to  the  Interstate 
Commerce  Commission  for  advice  and  directions.  Ar- 
rangements will  be  made  promptly  under  which  all  other 
telephone  companies  may  secure  for  their  subscribers  toll 
service  over  the  lines  of  the  companies  in  the  Bell  system. 

In  his  letter  Attorney-General  McReynoIds  said : 

"May  I  take  this  occasion  to  say  that  the  administration 
earnestly  desires  to  co-operate  with  and  to  promote  all  busi- 
ness conducted  in  harmony  with  law  and  that,  without 
abating  the  insistence  that  the  statutes  must  be  obeyed,  it 
will  always  welcome  opportunity  to  aid  in  bringing  about 
whatever  adjustments  are  necessary  for  the  re-establish- 
ment of  lawful  conditions  without  litigation?" 

Mr.  Vail  said  that  the  company  is  complying  with  the 
wishes  of  the  government  because  it  desires  that  its  opera- 
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lions  shall  continue  to  be,  as  it  has  always  believed  thcin 
10  be,  in  strict  conformity  to  the  law,  and  for  that  rea- 
son it  is  now  adjusting  them  to  the  law  as  understood  and 
interpreted  by  the  Attorney-General.  He  said  that  lie  is 
confident  that  under  the  proposed  changes  neither  the  Bell 
system  nor  the  Western  Union  company  will  suffer.  Some 
economies  and  some  services  which  were  contemplated  un- 
der the  complementary  operation  of  the  two  companies 
cannot  now  be  realized,  but  it  is  hoped  that  all  now  in 
operation  will,  after  thorough  consideration,  be  found  to  be 
within  the  law.  In  relinquishing  the  Western  Union  Coni- 
panv,  the  American  company  does  so  with  the  satisfaction 
of  knowing  that  it  is  in  better  physical  and  financial  condi- 
tion than  when  it  was  taken  over,  and  tliat  the  sharehold- 
ers will  soon  be  benefited  in  some  measure  by  what  has 
been  done. 

In  speaking  of  the  working  relations  between  the  two 
companies  Mr.  Vail  said  that  the  two  organizations  had 
been  kept  separate,  so  that  no  disorganization  will  result 
from  this  separation. 

The  letter  of  President  Wilson  to  Attorney-Cjeneral  Mc- 
Reynolds  said:  "It  is  very  gratifying  that  the  company 
should  thus  volunteer  to  adjust  its  business  to  the  condi- 
tions of  competition.  I  gain  the  impression  more  and  more 
from  week  to  week  that  the  business  men  of  the  country 
are  sincerely  desirous  of  conforming  with  the  law,  and  it 
is  very  gratifying  indeed  to  have  occasion,  as  in  this  in- 
stance, to  deal  with  them  in  complete  frankness  and  to  be 
able  to  show  them  that  all  we  desire  is  an  opportunity  to 
co-operate  with  them.  So  long  as  we  are  dealt  with  in 
this  spirit,  we  can  help  to  build  up  the  business  of  the 
country  upon  sound  and  permanent  lines." 

Notwithstanding  the  settlement  of  the  suit.  Congressman 
Lewis,  of  Maryland,  delivered  a  long  speech  in  the  House 
of  Representatives  on  Dec.  22  in  support  of  his  resolution 
providing  for  government  ownership  of  telegraph  and 
telephone  lines. 


co-operate  in  the  supply  of  electricity,  labor  and  in  1' 
publicity  in  making  the  tent  show  a  success.  Two- 
"stands"  are  contemplated. 


The  Electric  Vehicle  at  Boston 

The  New  England  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  held  a  meeting  at  Boston  on  Dec.  18, 
Chairman  J.  A.  Hunnewell  presiding.  Mr.  Charles  F. 
Smith,  of  the  Boston  Edison  Company,  read  a  paper  describ- 
irig  the  new  electric  garage  of  the  company  at  the  Massa- 
chusetts Avenue  service  buildings  and  outlined  the  work 
of  the  transportation  department.  The  automobile  equip- 
ment of  the  company  now  consists  of  116  machines  in  use 
and  29  on  order,  87  of  which  are  electric  vehicles.  A  full 
description  of  the  garage  will  be  published  in  a  later  issue. 
In  a  brief  discussion  which  followed  the  paper  garage  prac- 
tice in  Salem  and  Lowell,  Mass.,  was  described.  In  the 
latter  city  the  central-station  company  successfully  charges 
ignition  and  lighting  batteries  at  a  rate  about  30  per  cent 
above  that  of  private  garages.  Mr.  H.  H.  Skinner,  of  the 
Narragansett  Electric  Lighting  Company,  Providence,  R.  L, 
reviewed  the  growth  of  the  electric-truck  business  in  that 
city  and  stated  that  during  1914  at  least  ten  more  trucks 
would  probably  be  purchased  by  a  single  department  store. 

The  Electric  Motor  Car  Club  of  Boston  held  its  Christ- 
mas meeting  at  the  Hotel  Thorndike  on  Dec.  22.  sixty 
members  and  guests  being  on  hand  to  enjoy  the  festivities 
incidental  to  the  holiday  season.  During  a  brief  business 
session  General  Superintendent  W.  H.  Atkins  of  the  Boston 
Edison  Company  offered  the  use  of  a  loo-ft.  by  60-ft.  tent 
for  an  out-door  exhibition  of  electric  vehicles  next  spring 
in  various  New  England  cities,  such  as  Worcester,  Provi- 
dence and  Springfield,  where  the  local  central  stations  are 
vigorously  co-operating  with  the  Boston  campaigners.  Mr. 
S.  Fred  Smith,  of  Salem,  and  Mr.  J.  A.  Hunnewell,  of 
Lowell.  Mass.,  expressed  the  interest  of  the  Tenney  and 
Stone  &  Webster  local  properties  in  the  plan  and  offered  to 


Electrification  System  Discussion 

In  a  paper  presented  by  Mr.  A.  H.  Armstrong,  Schem' 
tady,  N.  Y.,  before  the  Canadian  Society  of  Civil  Enginec 
at  Montreal  on  Dec.  18,  statistics  were  given  to  show  th 
of  the  twenty-eight  single-phase  railway  systems  placed 
service  in  the  United  States  and  Canada  between  1904  a; 
191 1  nine  have  been  replaced  by  direct-current  systems  a 
that  thirty  direct-current  installations  have  been  placed 
successful  operation  at  voltages  ranging  from  1200  to  24 
since  October,  1907.  The  author  stated  that  all  of  the  la: 
mentioned  equipments  are  giving  satisfaction  and  that  : 
change  of  type  of  equipment  has  been  made  or  contei 
plated. 

In  the  accompanying  table  is  shown  the  author's  list 
converted  steam  lines  where  the  service  consists  in  haulir 
main-line  passenger  and  freight  trains  behind  large  electr 
locomotives.  The  author  remarked  that  the  use  of  t" 
single-phase  motor  has  not  extended  beyond  the  two  ori 
inal  roads  installing  this  type  of  equipment,  the  Grai. 
Trunk  and  the  New  York,  New  Haven  &  Hartford  (inclu 
ing  the  Iloosac  Tunnel  installation),  whereas  direct-curre 
motors  have  been  universally  adopted  in  all  the  more  rece 
electrifications  with  the  single  exception  of  the  propoS' 
split-phase  installation  on  the  Norfolk  &  Western  Railwa 
He  said  that  the  so-called  "split-phase"'  system  is  compar 
lively  a  newcomer  in  the  electric  traction  field  and  it  h 
not  yet  been  subjected  to  the  test  of  actual  operation.  Tl 
proposed  system  offers  many  attractive  features,  howev* 
and  it  is  worthy  of  careful  study  in  order  to  understand  i 
fitness  for  heavy  electric  railway  service.  I'rom  expei 
mental  tests  made,  it  seems  reasonably  certain  that  tl 
split-phase  locomotive  can  meet  the  demands  of  commerci 
operation  with  satisfactory  reliability.  The  split-pha 
locomotive  was  described  on  page  367  of  our  issue  dat« 
Aug.  23,  1913.  and  on  page  731  of  the  issue  for  Oct.  I 
1913- 
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Type 
Year     Locomo- 
tive 


St.  Clair  Tunnel .... 
N.y.,  N.H.&H.  .  . 

Hoosac  Tunnel 

Cascade  Tunnel .... 
♦Norfolk  &  Western . 


B.  &  O.  Tunnel 

New  York  Central 

Detroit  Tunnel 

Pennsylvania  Terminal. . . 
Butte,  .\naconda  &.  Pacific 

♦Canadian  Northern I 

♦Canadian  Pacific > 


1908  '  Geared  Single-phase  alternating  3,30. 
1907  Gearless  Single  phase-alternating  11,00 
1911  Geared  i  Single-phase  alternating     11,00 

1909  Geared  Three-phase  alternating  i  6, CO 
1914  I    Geared  Split-phase  alternating      16,50 

I  side  rod 

1895  i    Geared  Direct  current 

1906  [  Gearless  Direct  current 

1910  Geared  Direct  current 
1910  Side  rod  Direct  current 

1913  Geared  Direct  current  2,40 

1914  Geared  Direct  current  2.40 
1914  Geared  Direct  current               2,40 


♦Under  construction. 

The  paper  was  devoted  largely  to  a  comparison  of  ah 
nating-current  and.  direct-current  locomotives.    The  au;': 
claimed  that  lack  of  appreciation  of  the  fundamental  fa 
involved   has   perhaps   been   the   basis  of  the   false  hop« 
raised   as  to   the   possible   advantages  resulting   from  th 
installation   of  the   single-phase   trolley.     He   said  that  i 
surely  does  look  attractive  to  install  a  system  employin 
15,000  volts  on  the  trolley,  no  feeder  copper  and  no  rotai 
ing  substation  apparatus.    But  investigation  and  experienc  , 
disclose  the  fact  that  the  single-phase  trolley  is  a  decide . 
menace  to  neighboring  circuits,  feeder  copper  is  require 
for  return  circuit,  substations  are  comparable  as  to  first  cos 
and  efficiency  with  direct-current  substations  and,  fina"^ 
the  alternating-current  locomotive  of  the  most  promis 
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pe,  the  so-called  split-phase  combination  of  induction 
otors,  transformer  and  phase  converter,  is  heavy  expen- 
ve,  complicated  and  inefficient  to  a  degree  that  would  not 
!  tolerated  in  direct-current  construction.  Assuming  that 
le  favorable  results  of  factory  experiments  are  borne  out 
I  the  success  of  later  commercial  operation,  there  appear 
t  be  no  controlling  advantages  of  alternating-current  loco- 
otive  traction  which  cannot  be  secured  at  less  expense 
id  with  greater  reliability  in  operation  with  direct-current 
otive  power. 

The  high-voltage  direct-current  motor  has  now  been 
iveloped.  built  and  proved  completely  successful  under  the 
est  exacting  service  conditions.  The  trolley  potential  has 
ten  raised  to  2400  volts  which  seems  sufficiently  high  to 
sure  a  distribution  system  of  reasonable  first  cost  and  not 
10  high  to  handicap  the  locomotive  as  regards  its  first  cost, 
iliability  and  operating  efficiency.  Experimental  results 
ready  obtained  with  direct-current  apparatus  tested  at 
jtentials  higher- than  2400  volts  indicate  that  no  construe- 
on  difficulties  apparently  exist  and  the  installation  of  a 
gher  voltage  becomes  an  economic  question  rather  than 
1  engineering  problem. 

With  2400  volts  direct  current  both  protected  third-rail 
mstruction  and  multiple-unit  car  operation  are  feasible. 
he  third-rail  offers  advantages  in  accessibility  and  low 
ist  of  maintenance  on  single-track  roads  and  multiple-unit 
ir  operation  is  without  question  the  proper  way  to  take 
ire  of  local  traffic.  Furthermore,  2400-volt  equipments 
in  be  successfully  operated  upon  the  lower  voltage  ter- 
inal  zone  that  local  restrictions  may  make  necessary. 
It  is  popularly  supposed  among  electrical  engineers  that 
le  cause  of  electric  traction  is  retarded  by  any  openly  ex- 
■essed  divergence  of  views  as  to  the  relative  merits  of 
fferent  systems  of  electrification.  The  opinion  is  ad- 
mccd,  on  the  contrary,  that  a  free  presentation  of  the 
icts  available,  but  not  always  made  public,  will  do  much 
I  clarify  the  situation.  No  one  contributing  cause  has 
Dne  more  to  hurt  the  electric  railway  industry  than  the 
lilure  of  the  single-phase  system  to  make  good  the  too 
)tiniistic  claims  of  its  early  advocates. 
The  direct-current  motor  is  fully  able  to  meet  all  the 
quirements  of  the  heaviest  passenger  and  freight  train 
leration,  as  proved  by  the  entirely  successful  installations 
)w  running  and  which  afford  convincing  facts  upon  which 
atements  of  costs  and  operation  are  based.  The  author 
aintained  that  no  such  condition  exists  with  any  alternat- 
ig-current  locomotive  system  and  that  the  operating  facts 
Itainable  are  not  of  a  nature  to  inspire  confidence 
j  selecting  such  a  system  to  meet  the  exacting  require- 
ints  of  heavy  electric  railroading. 
Discussion 

n  the  discussion  which  followed  the  presentation  of  the 
per  Mr.  II.  H,  Vaughan,  vice-president  of  the  Canadian 
cific  Railroad,  referred  to  the  adoption  of  high-tension 
feet  current  for  a  section  of  that  railroad.  This  instal- 
|ion  involved  30  miles  of  route  and  43  miles  of  track  with 
ong  4  per  cent  grade,  the  operation  being  carried  on  by 
ir  locomotives.  The  battle  of  the  systems,  he  said,  had 
erred  steam  railroad  men  from  adopting  electricity  for 
itivc  power:  but  in  the  case  cited  the  two  systems  were 
•ind  to  be  practically  alike  in  first  cost  and  in  mainte- 
ice,  direct  current  being  chosen  because  it  was  consid- 
d  more  advantageous  to  use  a  system  in  which  the  larger 
t  of  the  investment  was  involved  in  the  cost  of  copper 
feeders,  rather  than  in  locomotives  which  might  soon 
ome  obsolete.  Moreover,  the  development  of  the  gear- 
!  locomotive  and  the  improved  methods  of  collecting 
:e  currents  had  helped  toward  the  decision  in  favor  of 
;ct  current. 

n  a  written  communication  Mr.  George  Gibbs,  New 
rk,  stated  that  practical  railway  men  have  been  unable 
il  recentiv  to  obtain  any  clear  idea  of  the  possibilities  of 
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heavy  electrification  because  of  the  befogging  of  the  whole 
problem  by  the  controversial  attitude  of  conflicting  inter- 
ests. Each  system  has  been  set  forth  by  its  promoter  as 
having  all  the  virtues  and  none  of  the  faults  of  the  other 
systems,  and  this  has  raised  doubts  in  the  minds  of  railway 
men  if  any  system  is  really  reliable.  During  the  last  year 
or  two,  however,  there  has  appeared  an  inclination  on  all 
sides  to  admit  that  the  art  is  a  developing  one  and  that  each 
system  had  its  own  particular  field  of  best  employment,  lie 
remarked  that  the  paper  appeared  to  have  gone  back  to 
the  old  method  of  sjjccial  pleading  for  some  particular  sys- 
tem, setting  forth  in  an  unfavorable  light  the  defects  of 
competing  systems,  while  the  disadvantages  of  the  system 
advocated  are  not  even  referred  to.  The  engineer  should 
set  forth,  as  completely  as  his  space  will  permit,  the  advan- 
tages of  each  system  and  make  his  recommendation  in 
accordance  with  all  the  facts  set  forth.  The  reader,  hav- 
ing the  balance  sheet  before  him,  can  then  check  the  con- 
clusions. 

The  author  dismissed  the  single-phase  system  as  unsuit- 
able for  main-line  traction,  apparently  from  unsatisfactory 
results  on  a  number  of  intcrurban  traction  lines  which 
found  it  advantageous  to  change  over  from  single-phase  to 
direct  current.  Probably  these  roads  never  should  have 
used  single-phase  because  their  conditions  did  not  suit  this 
form  of  power,  and,  in  any  event,  their  case  is  not  parallel 
to  that  of  heavy  steam  traction. 

After  summarily  dismissing  the  single-phase  motor,  the 
author  then  proceeded  to  advocate  high-tension  direct  cur- 
rent, apparently  for  all  classes  of  work,  and  appeared  to 
think  the  split-phase  locomotive  its  only  serious  competitor. 
The  fact  that  single-phase  contact  and  split-pha.se  locomo- 
tives were  adopted  on  the  Norfolk  &  Western  Railway  for 
the  heaviest  electric  traction  work  yet  undertaken  any- 
where requires  some  explaining  away,  because  there  are 
presumably  reasons  to  believe  that  the  adoption  of  this 
system,  was  made  after  some  .study  of  the  local  situation 
and  the  conclusion  arrived  at  that  the  system  had  pre- 
ponderating advantages  for  the  work  in  question. 

Mr.  Gibbs  upset  the  author's  "safe  prediction"  that  "no 
more  single-phase  motor  equipments  will  be  placed  in  opera- 
tion in  this  country  on  new  roads  unless  these  roads  virtu- 
ally form  an  extension  of  existing  systems"  by  calling  at- 
tention to  the  very  recent  adoption  of  the  single-phase 
motor-car  system  of  operation  for  the  Pennsylvania  Rail- 
road suburban  lines  out  of  Philadelphia. 

Mr.  Edwin  13.  Katte,  chief  engineer  of  traction  New 
York  Central  &  Hudson  River  Railroad,  submitted  a  writ- 
ten communication  in  w^hich  he  stated  that  an  electric  loco- 
motive capable  of  hauling  an  800-ton  passenger  train  at  60 
miles  per  hour  is  too  small  to  be  seriously  considered  by 
steam  railroad  men  operating  important  trunk  lines.  The 
modern  electric  passenger  locomotive  must  be  able  to  haul 
a  train  of  cars  weighing  from  1000  to  1200  tons.  Electric 
companies  frequently  confuse  railroad  men  by  including  the 
locomotives  when  they  refer  to  a  train  of  a  given  weight. 
Moreover,  such  a  locomotive  should  be  capable  of  per- 
forming the  regular  service  practically  continuously  and 
not  after  a  few  hours  of  operation  be  laid  up  in  the  ter- 
minal from  one  to  three  hours  to  allow  the  motors  to  cool 
off.  Mr.  Katte  said  that  electric  operation  is  a  good  thing 
in  the  proper  place,  although  it  does  cost  considerable 
money  and  has  some  limitations. 

Mr.  W.  S.  Murray,  New  Haven,  referred  to  Mr.  .Arm- 
strong's paper  as  the  highest  card  yet  played  in  favor  of 
single-phase  for  main-line  traction  and  direct  current  for 
interurban  and  local  railroad  service.  He  claimed  that  the 
actual  power  required  to  carry  a  given  weight  is  22  per 
cent  more  with  direct  current  than  with  alternating  cur- 
rent. A  direct-current  locomotive  may  be  excellent,  but 
one  must  not  ignore  other  features  of  the  system  as  a 
w-hole. 
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Mr.  Murray  noted  the  omission  by  Mr.  Armstrong  of 
mention  of  the  single-phase  installations  on  the  Spokane 
&  Inland  Empire  Railroad  and  the  New  York,  Westchester 
&  Boston  Railroad,  on  which  steam  would  have  been  used 
had  electricity  not  been  at  hand.  Mr.  Murray  attributed  to 
the  paper  the  merit  of  marking  plainly  the  desirability  of 
using  the  single-phase  system  in  the  field  where  all  engi- 
neers who  are  free  from  commercial  bias  have  already 
placed  it. 


Public  Service  Commission  News 

Illinois  Commission 

Governor  Dunne  of  Illinois  has  appointed  Mr.  l-"rank 
H.  Funk,  of  Bloomington,  111.,  a  member  of  the  Railroad 
and  Warehouse  Commission.  It  is  believed  that  this  means 
that  Mr.  Funk  will  be  a  member  of  the  State  Public  Utili- 
ties Commission  of  Illinois,  which  will  come  into  exist- 
ence after  Jan.  i,  succeeding  the  Railroad  and  Warehouse 
Commission. 

Wisconsin  Com.mission 

The  Wisconsin  Railroad  Commission  has  passed  upon 
the  application  of  the  Waukesha  Gas  &  Electric  Company 
for  an  increase  in  rates  and  has  issued  a  decision  ordering 
a  reduction  in  rates  for  electric  service  and  a  revision  of 
the  rates  for  gas  service. 

The  decision  notes  that  the  American  Gas  Company, 
which  controls  the  property,  is  primarily  interested  in  the 
gas  business.  Its  effort  has  been  directed  toward  the  exten- 
sion of  the  gas  business  and  little  or  nothing  has  been 
done,  except  recently,  to  further  the  sale  of  electricity, 
with  the  result  that  the  company  has  one  of  the  best-devel- 
oped gas  businesses  in  the  State  and  about  the  most  poorly 
developed  electric  business.  In  commenting  upon  this  con- 
dition of  affairs,  the  commission  says:  "Companies  hold- 
ing indeterminate  permits,  whether  for  single  or  joint 
utilities,  have  assumed  the  responsibility  for  the  highest 
reasonable  development  of  their  business  as  well  as  for 
adequate  distribution  and  sale." 

The  utility  contended  that  it  was  entitled  to  a  consider- 
able amount  for  going  value.  In  view  of  the  existing  con- 
ditions, the  commission  held  that  it  would  be  an  injustice 
to  force  the  consumers  to  bear  the  costs  resulting  from 
"what  might  be  termed  the  neglect  of  the  management  to 
stimulate  properly  the  sale  of  the  utility's  product." 

An  analysis  of  the  electric  consumer  data  showed  thai 
the  number  of  consumers  is  considerably  less  than  it  should 
be  and  that,  furthermore,  the  consumption  per  consumer 
is  unreasonably  low. 

In  view  of  these  facts,  the  commission  held  the  opinion 
that  a  schedule  of  rates  designed  to  develop  the  business 
in  the  way  of  increased  lighting  consumption  would  be 
more  advisable  than  a  schedule  formulated  to  produce  an 
adequate  return  under  existing  circumstances.  Attention 
was  called  to  the  fact  that  the  motor  service,  with  a  con- 
sumption of  over  five  and  one-half  times  that  of  lighting, 
contributed  only  9  per  cent  more  to  the  total  revenues. 
The  high  rates  for  lighting  service  as  well  and  the  failure 
of  the  company  in  the  past  to  push  the  sale  of  electrical 
energy  are  held  responsible  for  the  very  poor  development 
of  the  business.  The  present  rates  for  electric  lighting 
range  from  15  cents  per  kw-hr.  to  10  cents  per  kw-hr. 
The  schedule  prescribed  by  the  commission  is  as  follows: 
Primary  rate,  12  cents  for  the  first  thirty  hours'  use  per 
month  of  the  active  connected  load;  secondary  rate,  9  cents 
for  the  next  sixty  hours'  use;  excess  rate,  6  cents.  The 
classification  of  consumers,  according  to  the  percentage 
of  their  active  connected  load,  is  the  same  as  was  employed 
by  the  commission  in  past  decisions.  On  the  basis  of  last 
year's  sales,  the  schedule  as  prescribed  will  effect  a  con- 
siderable reduction  in   revenue. 


Current  News  Notes 

New  Idaho  Electric  Plant. — According  to  prese 
plans,  the  hydroelectric  plant  of  the  Utah  Power  &  Ligl 
Company  at  Grace,  Idaho,  will  be  placed  in  service  on  Ja 
I,  1914.  Energy  from  this  plant  will  be  transmitted  to  tl 
new  substation  at  Salt  Lake  City,  135  miles,  over  a  stee 
tower  line  now  being  erected. 

*     *     * 

Electricians  Ask  Raise. — Employers  throughout  Ne 
\'ork  City  have  received  circulars  from  the  Inside  Elc 
trical  Workers  of  Greater  New  York,  signed  by  Mr.  ( 
Whitford,  secretary,  informing  them  that  on  and  afti 
Jan.  I,  1914,  the  wages  of  those  workers  will  be  increast 
30  cents  a  day.  The  present  wages  of  the  inside  electric 
workers  are  $4.50  a  day. 


Hoiler-Feeu  Water  iiy  Rail. — A  severe  shortage  ( 
water  in  central  Kentucky  has  necessitated  that  the  Lai 
caster  Electric  Light  Company  arrange  to  have  its  suppl 
furnished  by  rail.  Two  storage  tanks  each  of  8ooo-ga 
capacity  have  been  provided,  and  all  the  boiler-feed  wat« 
will  be  brought  from  outside  until  local  conditions  improv' 
The  service  has  not  suffered  interruption  thus  far. 

*  *     * 

Vice  Versus  Light. — "Most  of  the  wickedness  of  th 
world  is  committed  after  dark,"  writes  Dr.  Orison  Swe 
Marden  in  a  recent  practical  preachment  on  purity.  ". 
fraction  of  the  frightful  expense  in  great  cities  caused  b 
crime,  if  expended  in  lighting  up  all  the  dark,  dismal  plact 
of  the  city,  especially  the  slums,  making  the  streets  an 
alleyways  as  nearly  light  as  possible,  would  diminish  crira 
immensely  and  would  prove  a  tremendous  investment  fo 

the  city." 

*  *     * 

Study  Niagara  Water-Power. — The  legislative  commit 
tee  for  the  purpose  of  studying  the  diversion  of  Niagar 
Falls  water  for  power  purposes  and  reporting  back  to  th 
New  York  State  Legislature,  to  the  end  that  the  State  ma 
formulate  a  settled  policy  for  dealing  with  the  problerr 
held  a  preliminary  session  in  Buffalo  on  Dec.  15.  Th 
committee  made  an  inspection  of  the  power  plants  a 
Niagara  Falls  and  held  a  public  hearing  in  Buffalo  01 
Dec.    17.      Senator   Henry    P.   Velte    is   chairman   of  th 

committee. 

*  *     * 

Inql-iry  Into  the  Generation  and  Utilization  01 
Electricity. — The  Oregon  Hydroelectric  Commission 
which  had  its  inception  in  a  plan  advanced  at  the  common 
wealth  conference  at  the  University  of  Oregon  last  spring 
held  its  initial  meeting  at  the  Portland  Chamber  of  Com 
merce  on  Dec.  13.  The  purpose  of  the  commission  is  t( 
arrange  for  funds  to  conduct  a  world-wide  study  of  elec 
trie  power  and  the  methods  and  cost  of  its  production  an( 
application  to  manufacturing  industries,  with  the  view  t( 
formulating  a  basis  on  which  the  vast  water-power  re 
sources  of  Oregon  may  be  developed. 

*  *     * 

International  Joint  Commission  to  Meet. — A  mw- 
ing  of   the   International   Joint    Commission   will   be  Iv 
in  Washington,  beginning  on  the  morning  of  Jan.  13. 
commission  will  consider  the  application  of  the  Michi^^.. 
Northern   Power  Company   for  authority  to  build  a  daw 
for  power  purposes  at  Sault  Ste.  Marie ;  also  the  applica- 
tion of  the  Greater  W^innipeg  water  district  to  divert  watf 
from  Shoal  Lake,  west  of  the  Lake  of  the  Woods,  for  thf 
purpose  of  a  water  supply  for  Winnipeg.     The  comr- 
sion  will  also  take  up  the  report  of  the  sanitary  expert- 
connection  with  the  pollution  of  boundary  waters  in 
ligation. 
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Eye  Strain  and  Telephone  Switchboards. — According 
to  a  recent  report  of  the  American  Medical  Association,  eye 
strain  is  to  blame  for  the  harm  to  the  health  of  telephone- 
switchboard  operators,  whose  average  length  of  service 
even  under  good  conditions  does  not  exceed  three  years. 
To  complete  one  call  means  four  flashes  of  light,  and  in- 
vestigations show  the  operator's  eyes  are  exposed  to  from 
500  to  1000  flashes  of  light  every  hour.  Headache,  dull- 
ness, indigestion,  exhaustion,  nervous  strain,  insomnia  and 
colds,  are  some  of  the  symptoms  that  follow  this  work. 

*  *     * 

Ex.\MINATION      FOK      LABORATORY      ASSISTANT. An      Open 

competitive  examination  for  laboratory  assistant  will  be 
held  by  the  United  .States  Civil  Service  Commission  on 
Jan.  21  and  22,  1914.  From  the  successful  candidates  se- 
lection will  be  made  to  fill  vacancies  in  the  Bureau  of 
Standards.  Department  of  Commerce  and  Labor.  The 
work  is  similar  to  that  in  the  better  class  of  industrial  and 
scientific  research  laboratories.  Applicants  must  be  be- 
tween the  ages  of  twenty  and  thirty-five  years.  The  sala- 
ries range  from  $900  to  $1,200  per  annum.  Those  inter- 
ested should  send  for  Form  1312  to  the  United  States  Civil 
Service  Commission,  Washington.  D.  C. 
^i  *  * 
Patent  Commission  Indorsed  hy  Chamber  of  Com- 
merce OF  State  of  New  York. — The  following  resolutions 
bearing-  on  the  patent  bills  now  pentling  in  Congress  and 
the  movement  for  the  appointment  of  a  patent  commission 
were  recently  adopted  by  the  Chamber  of  Commerce  of  the 
State  of  New  York :  "The  Chamber  of  Commerce  of  the 
State  of  New  York  favors  the  creation  of  a  competent 
expert  commission  to  study  the  subject  and  to  recommend 
such  changes  in  the  patent  laws,  the  Patent  Office  procedure 
and  the  court  review  of  patent  cases  as  may  appear  neces- 
sary to  promote  the  interests  of  inventors  and  give  sub- 
stantial justice  to  the  public." 

Telephone  Operators  and  Electric  Shock. — In  two 
recent  cases  carried  to  the  Appellate  Court  of  the  First 
District  of  Illinois  the  Chicago  Telephone  Company  was 
defendant,  the  plaintiffs  being  young  women  employed  by 
the  company  as  telephone  switchboard  operators  who  had 
brought  suit  for  injuries  received  in  the  discharge  of  their 
duty  and  alleged  to  be  due  to  electric  shock.  The  ver- 
dict of  the  lower  court  awarding  one  girl  $2,000  damages 
for  a  shock  which  caused  an  abscess  to  form  in  her  left 
ear  was  sustained.  Another  operator  asserted  that  she 
sustained  a  shock  by  reason  of  a  cord  which  was  not  insu- 
lated. In  this  case  the  company  was  found  not  guilty  in 
the  lower  court,  and  that  verdict  was  upheld  also. 

*  *    * 

Radio  and  Brain. — Mr.  Burton  F.  Babcock,  Syracuse, 
N.  Y..  has  called  our  attention  to  some  interesting  original 
observations  concerning  radio-telephony,  as  follows:  "I 
believe  it  has  been  my  good  fortune  to  make  a  discovery  in 
regard  to  wireless  electricity  which  will  astonish  the  civil- 
ized world  when  it  has  been  thoroughly  tested.  A  few  hun- 
dred volts  of  wireless,  controlled  into  small  strong  continu- 
;  ous  current  only  a  few  inches  in  diameter,  will  not  only 
convey  sound  in  the  form  of  ordinary  conversation,  but 
will  transfer  thought  from  brain  to  brain.  When  accus- 
tomed to  this  method  of  communication  a  conversation  can 
be  carried  on  at  a  distance  of  several  miles  without  any 
audible  sounds  whatever.  Bodily  pain  inflicted  on  one  per- 
son in  the  current  is  instantly  felt  by  the  other  to  almost 
an  equal  extent.     Please  notify  .some  expert  electricians  in 

(order  that  all  may  learn  its  possibilities." 
*     «     * 
A  Gas-Electric  Train  for  the  Khedive  of  Egypt. — 
For  the  use  of  the  Khedive  of  Egypt  a  gas-electric  train 
bf  two  cars  has  just  been  completed,  the  unusual  feature  of 
which  is  the  equipment  of  both  cars  with  individual  gaso- 


line-engine-generator sets,  the  entire  driving  equipment  be- 
ing susceptible  of  control  from  either  end.  Each  four-cylin- 
der engine  is  rated  at  120  hp  and  runs  at  700  r.p.ni.  For 
safety,  the  gasoline  fuel  is  stored  under  gas  pressure  in  a 
tank  beneath  the  car.  The  generators  are  rated  at  80  kw 
and  at  300  volts  can  be  drawn  upon  for  currents  up  to  500 
amp  during  starting.  Each  coach  is  gear-driven  by  a  pair 
of  8o-hp  auxiliary-pole  motors.  The  complete  100-ton  train 
is  capable  of  speeds  up  to  40  miles  per  hour  with  both  sets 
in  operation,  although  in  case  of  accident  either  unit  can  be 
used  to  propel  the  pair.  The  compartments  of  the  cars  are 
lavishly  equipped,  as  the  train  will  be  used  by  the  Khedive 
in  his  oflicial  journeys. 

*  *     * 

Public  Ownership  in  Wisconsin. — With  the  order  of 
the  Wisconsin  Railroad  Commission  for  turning  over  the 
property  of  the  Beaver  Dam  Water  Company  to  the  city 
at  $133,000,  thirteen  plants  have  been  purchased  by  cities 
under  the  W'isconsin  utilities  law.  In  three  cities  the  prop- 
erties have  been  taken  over  in  the  last  few  weeks,  and 
three  cases  are  pending  in  whicli  the  valuation  has  been 
almost  completed.  The  cities  paid  an  aggregate  of  $2,404.- 
900  for  the  plants.  Among  the  purchases  were:  Electric 
plant  at  Cashton,  $3,100;  electric  plant  at  Brodhead, 
$40,000;  electric  plant  at  Manitowoc,  $137,500,  and  the 
electric  plant  at  Kaukauna,  $50,000.  The  commission  is 
now  valuing  the  Racine  water  plant,  worth  nearly  $1,000,- 
000;  the  Janesville  water  works,  and  tlie  electric  plant  of 
the  Grand  Rapids  Electric  Company.  In  Manitowoc  there 
is  some  agitation  favoring  the  city  purchasing  the  gas  plant 
in  addition  to  the  electric  plant  and  water-works  already 
acquired. 

*  *     * 

Conservation  Through  Railway  Electrification. — 
Mr.  G.  Percy  Cole,  of  the  Canadian  General  Electric 
Company,  addressed  the  members  of  the  Canadian  Railway 
Club  recently  on  "The  Conservation  of  Natural  Resources 
Through  the  Electrification  of  Railways."  He  spoke  of  the 
enormous  cost  of  running  locomotives  by  coal  and  estimated 
that  the  annual  consumption  of  coal  by  locomotives  in 
Canada  and  the  United  States  is  approximately  110,000,000 
tons.  If  it  were  possible,  he  said,  to  save  two-thirds  of 
this,  valued  at  $2  per  ton,  a  yearly  saving  of  roughly  $i47-- 
000,000  would  be  effected,  which  would  go  a  long  way 
toward  paying  for  electrification  of  railways.  Dr.  L.  A. 
Herdt  and  Professor  McKay,  of  McGill  University;  L.  C. 
Ord.  of  the  Canadian  Pacific  Railway;  W.  H.  Winterrod. 
electrical  engineer  of  the  Canadian  Pacific  Railway,  and 
R.  H.  Wheeler,  electrical  engineer  of  the  Canadian  North- 
ern Railway,  took  part  in  the  discussion  which  followed 
the  address. 

*  ♦     * 

Veterans  of  Chicago  Bureau  of  Electrical  Inspec- 
tion.— Dec.  10,  T913,  was  the  thirtieth  anniversary  of  the 
passing  of  the  ordinance  creating  the  bureau  of  electrical 
inspection  for  the  city  of  Chicago,  and  employees  of  the 
bureau,  former  city  electricians,  with  a  few  invited  guests, 
celebrated  the  event  with  a  banquet.  As  a  part  of  the  even- 
ing's program,  silver  stars  were  presented  to  each  employee 
of  the  bureau  who  has  been  in  the  service  more  than  fifteen 
years.  Messrs.  Daniel  Battle,  Arthur  Demond,  Edward  La 
Plante,  Charles  Van  Cleaf.  Henry  Horstmann  and  J.  J. 
Finan  were  recipients  of  this  honor.  As  a  mark  of  the  ap- 
jireciation  of  the  services  of  Mr.  Victor  H.  Tousley,  present 
chief  electrical  inspector,  a  gold  .star  was  presented  to  him. 
Mr.  E.  B.  Ellicott,  first  city  electrician  for  Chicago,  made 
the  presentation  speech.  In  his  remarks  as  toastmaster  Mr. 
Tousley  sketched  the  growth  of  the  bureau  from  its  be- 
ginning in  1883,  when  there  was  but  one  electrical  inspector 
and  the  entire  expenses  of  the  bureau  were  about  $1,000 
annually,  up  to  the  present  date,  when  the  institution  has 
sixty-seven  employees  and  spends  $100,000  a  year. 
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Flat  Rates  for  Apartment  Houses. — A  woman  cus- 
tomer giving  the  address  of  an  uptown  apartment  recently 
approached  the  window  clerk  in  the  Duquesne  Light  Com- 
pany's office,  Pittsburgh,  Pa.,  and  complained  that  the  com- 
pany was  not  charging  her  a  "flat  rate."  She  thought 
surely  she  was  entitled  to  a  flat  rate,  she  said,  because  she 
lived  in  a  flat. 

*  *     « 

Des  Pi.aines  River  Water-Power  Litigation. — Briefs 
were  filed  for  botli  sides  in  the  United  States  Supreme 
Court  at  Washington  on  Dec.  15  on  the  writ  of  error  taken 
by  the  State  of  Illinois  in  the  case  against  the  Economy 
Light  &  Power  Company  of  Jolict,  now  merged  into  the 
Public  Service  Company  of  Nortliern  Illinois.  The  de- 
cision from  which  appeal  wa.s  taken  was  the  result  of  action 
brought  by  the  Governor  for  the  State  of  Illinois  to  enjoin 
(he  company  from  building  a  dam  across  the  Des  Plaines 
River  at  Dresden  Heights,  111.,  and  to  set  aside  a  deed  from 
the  commissioners  of  the  Illinois  &  Michigan  Canal.  The 
action  was  brought  on  the  ground  that  the  Des  Plaines 
River  is  a  navigable  river.  On  a  hearing  in  the  state  courts 
the  bill  of  the  State  of  Illinois  was  dismissed  for  want  of 
equity  and  the  state  Supreme  Court  sustained  this  decree. 

*  *     * 

Electric  Company  Liable  for  Damages  to  Shade 
Trees. — Inasmuch  as  electric  light  companies  do  a  great 
deal  of  tree  trimming  at  this  time  of  the  year,  the  case 
recently  decided  by  the  Supreme  Court  of  North  Carolina 
(Moore  vs.  Carolina  Power  &  Light  Company,  79  S.  E. 
Rep.,  596)  is  of  interest.  The  plaintiffs  were  abutting  own- 
ers of  property  on  a  city  street.  The  electric  light  company, 
for  the  purpose  of  facilitating  the  use  and  operation  of  its 
lines  and  poles,  trimmed  certain  shade  trees  bordering  on 
the  street  in  front  of  plaintiffs'  property.  Suit  was  brought 
for  damages  alleging  depreciation  of  plaintiffs'  property  be- 
cause of  the  impairment  of  its  use  and  enjoyment  resulting 
from  the  above  depredation.  The  defense  was  interposed 
that  as  the  fee  in  the  streets  belonged  to  the  State,  and  as 
defendant  company  was  a  quasi-public  corporation,  plain- 
tiffs had  no  rights  against  the  company  that  could  interfere 
with  any  impairment  of  the  trees  for  its  convenience.  The 
Supreme  Court  of  North  Carolina,  however,  while  holding 
that  a  municipal  corporation  w-hich  enjoys  the  possession 
of  its  streets  has  absolute  control  over  bordering  trees  pro- 
vided that  no  oppression  is  exercised  impairing  the  rights 
of  abutting  owners  in  their  easements  in  the  shade  of  the 
trees,  yet  decided  that  this  municipal  power  of  control  was 
not  delegable  and  could  not  be  conferred  upon  even  a  quasi- 
public  corporation,  with  the  result  that  defendant  company 
was  required  to  be  responsible  for  any  damages  resulting. 

*  *     * 
SOCIETY  MEETINGS 

Revised  Dates  for  Southwestern  Convention. — The 
annual  convention  of  the  Southwestern  Electrical  &  Gas 
Association  is  to  be  held  at  Galveston,  Tex.,  Wednesday  to 
Saturday,  May  20  to  23,  1914,  instead  of  on  the  dates 
previously  announced.  Mr.  H.  S.  Cooper,  405  Slaughter 
Building,  Dallas,  Tex.,  is  secretary  of  the  association. 

*  *    * 

January  Meeting.  Chicago  Section,  I.  E.  S. — The 
January  meeting  of  the  Chicago  Section  of  the  Illuminat- 
ing Engineering  Society  will  be  held  jointly  with  the  Chi- 
cago .\rchitectural  Business  Men's  Association.  Mr.  J.  B. 
Jackson,  of  the  Illuminating  Engineering  Society,  will  ad- 
dress the  joint  session  on  the  subject  "Planning  Lighting 
Installations." 

*  *     * 

Independent  Telephone  Association  Meeting. — The 
seventeenth  annual  meeting  of  the  National  Independent 
Telephone  Association  is  to  be  held  at  the  Hotel  La  Salle. 
Chicago,  from  Jan.  13  to  13,  1914.  A  program  of  special 
interest  to  telephone  men   is  being  arranged.     Mr.  J.   B. 


I'iarle,  Waco,  Tex.,  is  the  new  secretary-treasurer  of  the 
society.  Mr.  N.  Thompson,  1404  McCormick  Building, 
Chicago,  111.,  is  assistant  secretary. 

*  *     * 

SEATTr.E  Section,  A.  I.  E.  E. — The  annual  meeting  of  the 
Seattle  Section  of  the  American  Institute  of  Electrical 
Engineers  was  held  in  Seattle  Nov.  18.  -Mr.  S.  C.  Lindsey, 
electrical  engineer  for  the  Puget  Sound  Traction,  Light  & 
Power  Company,  was  elected  chairman  as  successor  to  Mr. 
J.  D.  Ross,  of  the  Seattle  municipal  plant,  and  Mr.  E.  A. 
Loew.  assistant  professor  of  electrical  engineering  at  the 
University  of  Washington,  was  elected  secretary-treasurer, 
succeeding  Mr.  Magnus  T.  Crawford. 

*  *     * 

New  York  Section,  I.  E.  S. — At  the  meeting  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society  to 
be  held  Jan.  8  the  topic  of  "Residence  Lighting"  will  be 
discussed  by  Messrs.  A.  L.  Powell  and  Thomas  Schofield. 
Mr.  Powell  will  treat  the  subject  from  the  electric-lighting 
standpoint  and  Mr.  Schofield  will  describe  recent  progress 
made  with  the  use  of  gas.  On  Feb.  1 1  the  section  will 
hold  a  joint  meeting  with  the  New  York  Municipal  .Art 
Society,  when  Mr.  C.  F.  Lacombe,  chief  engineer  of  light 
and  power  for  the  city  of  New  York,  will  present  a  paper 
entitled  "Street  Lighting  Abroad." 

*  *     * 

Depreciation  of  Utility  Properties. — A  paper  on  "The 
Depreciation  of  Public  Utility  Properties  as  Affecting 
Their  Valuation  and  Fair  Return"  was  presented  on  Dec. 
17  by  "Mr.  John  W.  Alvord,  of  Chicago,  before  the  New 
^'ork  Section  of  the  American  Society  of  Civil  Engineers. 
The  paper  was  discussed  by  Messrs.  Alexander  C.  Hum- 
phreys, Frederick  Lavis,  Henry  Floy  and  Charles  Rufus 
Harte.  A  written  discussion  by  Mr.  W.  J.  Wilgus  was 
read.  Owing  to  lack  of  time  written  discussions  by  the 
following  were  read  by  titles:  Messrs.  J.  E.  Willoughby. 
Frank  C.  Boes,  Allen  Hazen,  H.  C.  X'ensano  and  Leonard 
Metcalf. 

*  *     * 

St.  Louis  Engineers  Enjoy  Themselves. — Largely 
owing  to  the  efforts  of  an  entertainment  committee,  of 
which  Mr.  H.  Spoehrer,  of  the  Union  Electric  Light  & 
Power  Company,  was  chairman,  the  annual  dinner  of  tlv 
Engineers'  Club  of  St.  Louis  on  Dec.  17  was  a  particular! 
enjoyable  affair.  The  invitations  were  in  the  form  of  a 
contract  drawn  up  in  regular  form,  by  which  the  club 
agreed  to  furnish  the  party  of  the  first  part  one  jovial 
evening  in  consideration  of  a  certain  sum  of  money  in 
hand  paid.  The  specifications  were  set  forth  "as  follows, 
to  wit"  (with  accent  on  the  "wit").  Mr.  John  Hunter, 
chief  engineer  of  power  plants  for  the  Union  Electric 
Light  &  Pow'er  Company,  was  the  retiring  president,  an' 
with  some  flourish  he  was  invested  with  a  Royal  Ordi  • 
decoration,  Mr.  J.  Von  Mauer  making  a  humorou- 
speech.  Mr.  A.  P.  Greensfelder  was  elected  president  for 
the  ensuing  year.  Other  speakers  were  Messrs.  C.  P.  Wal- 
bridge,  president  of  the  City  Plan  Commission;  J.  L.  Mess- 
more,  president  Merchants'  Exchange;  M.  L.  Holman. 
Captain  Robert  Hunt  and  Mr.  J.  W.  Peters,  assistant  sec- 
retary of  the  club,  who  dwelt  on  the  future  development 
of  the  organization  and  also  referred  to  the  Journal  of  the 
Association  of  Engineering  Societies,  published  in  St. 
Louis.  Humorous  suggestions  relating  to  the  Free  Bridge, 
the  Jounml  and  the  membership  plan  were  made  by  Messrs. 
Eugene  H.  Abadie,  George  lohns,  O.  F.  Ilarting.  Ralph 
Toensfeldt,  W.  Bryan,  W.  E.  Rolfe  and  John  C.  Pritch- 
ard.  The  menu  of  the  dinner  was  printed  on  a  sheet  ' 
asbestos  roofing  material,  and  it  set  forth  such  items  r. 
"Keokuk  essence  d'hydraulique,"  "City  Hall  plums."  "¥x< 
Bridge  salad  with  C,H,Oj  dressing,"  "assorted  hex.  nut?, 
"cocktail  H,SO,."  and  so  on.  Music  was  furnished  by  tlit 
Union  Electric  Orchestra. 
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Hydroelectric  Development  at  Tallulah  Falls,  Ga.— II. 


Transmission  line  and  outdoor  substations  of  the  Georgia 
Railway  &  Power  Company  —  Detailed  description  of  Atlanta 
substation,     which    is    the    largest    of   its    kind    ever    built 


IX  the  Electrical  World  of  Dec.  20  a  description  of  the 
hydroelectric  development  of  the  Georgia  Railway  & 
Power  Company  at  Tallulah  Falls,  Ga.,  was  published, 
and  in  the  present  issue  the  transmission  of  the  electrical 
energy  and  its  distribution  through  substations  of  the  out- 
door type  are  described. 

Transmission  Lines 

The  energy  from  the  Tallulah  Falls  station  is  transmitted 
over  a  steel  tower  line  from  Tallulah  Falls  to  Atlanta,  a 
distance  of  90  miles ;  from  Atlanta  to  Lindale,  a  distance 
of  80  miles,  and  also  from  Atlanta  to  Newnan,  a  distance 
of  50  miles.  The  main  line  from  Atlanta  to  Tallulah  Falls 
is  constructed  with  six  No.  4/0  copper  conductors  and  two 
7/i6-in.  seven-strand  galvanized  iron-ground  wires,  the 
latter  being  mounted  on  the  ends  of  a  cross-arm  at  the 
top  of  the  towers  above  the  cross-arms  carrying  the  main 
lines.  The  transmission  lines  from  Atlanta  to  Lindale  and 
from  -Atlanta  to  Newnan  are  constructed  with  No.  2/0  cop- 
per, the  same  general  type  of  construction  as  on  the  main 
line  prevailing.  The  insulators  are  all  of  the  suspension 
type — four-disk,  two-part  insulators  manufactured  by  R. 
Thomas  &  Sons  Company,  of  East  Liverpool,  Ohio,  being 


used  on  the  main  line  from  Tallulah  Falls  to  Atlanta,  and 
insulators  with  five  lo-in.  disks,  manufactured  by  the  Ohio 
Brass  Company,  Mansfield,  Ohio,  on  the  other  circuits. 
A  telephone  circuit  of  No.  4  special  30  per  cent  copper-clad 
wire  is  also  strung  on  the  towers  and  insulated  by  15,000- 
volt  Thomas  insulators. 

Telephone  Circuit 

Tile  telephone  line  is  continuous  from  the  power  house 
to  all  of  the  substations,  and  at  each  interval  of  4  miles 
a  small  telephone  booth  supplied  with  a  high-voltage  switch 
of  the  Burke  type,  which  completely  isolates  the  telephone 
apparatus  when  not  in  use,  is  provided.  The  switch  is 
operated  from  the  interior  of  the  booth  and  is  placed  on  its 
roof  together  with  one-to-one  insulating  transformer,  ar- 
rester and  fuses.  At  the  various  terminals  and  at  the 
Boulevard  substation  in  .\tlanta  there  is  located  a  special 
high-frequency  or  tuned  calling  circuit  for  signaling  the 
specific  points  desired  without  interfering  with  the  magneto 
calling  stations.  The  telephone  line  is  protected  by  the  use 
of  horn-gaps  to  ground  on  the  high-voltage  side  and  by  a 
new  multi-cylinder  type  of  oil-filled  arrester. 

A  novel  method  of  transposition  is  accomplished  by  hav- 
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iiig  the  telephone  circuits  placed  on  insulators  with  pins  of 
ililiferent  heights.  The  wires  enter  the  tower  in  a  horizontal 
plane — one  on  a  high  pin  and  the  other  on  a  low  pin  ;  that 
(if  the  high  pin  crosses  diagonally  to  another  high  pin  on 
the  far  side  of  the  tower,  and  that  on  the  low  pin  crosses 
to  a  low  pin,  the  wires  clearing  each  other  by  about  5  in. 
This  method  of  making  transpositions  does  away  with  the 
customary  dead-ending  of  the  line  and  connecting  opposite 
wires  with  a  jumper. 

Towers 
Ihe  towers  used  on  the  line  are  spaced  about  seventeen 
to  each  2  miles  and  were  built  by  the  .American  Bridge 
t'ompany.  Three  standard  types,  66  ft,  70  ft.  and  80  ft.  in 
height,  are  used,  the  first  for  the  No.  4/0  copper  circuits 
of  the  main  line,  the  second  for  the  \o.  2/0  circuits  of  the 
lines  running  to  Xewnan  and  to  Lindale,  and  the  third  to 
carry  the  high-tension  and  low-tension  circuits  around  the 

'f'fh  Eeiifem  Tenn.  fbwer  Co 
66,000  K>/As 


6880  lb.,  and  those  on  the  branch  lines  weigh  6680  lb.     In 
a  number  of  places  towers  105  ft.  high  are  used. 

The  towers,  of  which  there  are  all  told  1754.  were  tested 
for  vertical,  horizontal  and  torsional  loads  before  shipment. 
.Ml  material  was  shipped  "knocked  down"  and  assembled  at 
the  site  by  the  Northern  Contracting  Company,  the  general 
contractor  for  the  development.  The  towers  for  the  main 
lines  were  designed  for  a  longitudinal  pull  of  4300  lb.  at 
right  angles  to  the  end  of  any  one  cross-arm.  a  veriical  load 
of  1300  lb.  at  the  end  of  any  or  all  cross-arms,  a  load  of 
1500  11).  pulling  at  the  top  of  the  towers  in  any  direction, 
and  a  load  of  ic,oco  lb.  pulling  at  right  angles  to  the  line 
or  parallel  to  the  cross-arms;  at  the  same  time,  a  pull 
vertical  to  the  line  or  at  right  angles  to  the  cross-arms  of 
8000  lb. — that  is,  4000  lb.  at  the  ends  of  any  single  cross-arm 
or  at  one  end  of  any  two  cross-arms.  The  towers  for  the 
branch  lines  were  designed  for  a  longitudinal  pull  of  3000 
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outer  zone  of  the  city  of  Atlanta.  The  bases  of  the  towers, 
which  are  square,  have  side  dimensions  of  i6  ft.,  20  ft.  and 
18.5  ft.  respectively. 

The  uo,ooo-volt  w-ires  are  spaced  on  g-ft.  centers  sus- 
pended vertically,  one  three-wire  circuit  on  each  side  of  the 
structure.  The  towers  on  the  main  line  weigh  5554  lb., 
those  on  the  branch  lines  weigh  4721  lb.,  and  the  special 
towers  used  around  the  city  of  Atlanta  weigh  approximately 
8000  lb.  The  cross-arms  are  of  standard  channel-iron  sec- 
lion  and  the  tower  legs  are  of  angle-iron  section.  Special 
U  bolts  secure  the  suspension  insulators  to  the  cross-arms. 
The  footings  are  made  by  extending  the  tower  corner 
angles  into  the  ground  to  a  depth  of  about  7  ft.,  and  foot- 
ing angles  are  bolted  to  the  bottom  ends.  In  addition  to  the 
standard  towers,  special  angle  towers  are  used  for  line 
angles  above  10  deg.  The  latter  towers  are  of  the  same 
design  as  the  standard  tower,  but  of  heavier  section,  and 
have  eccentric  cross-arms  to  take  care  of  clearances  for 
angle  location.    The  strain  towers  on  the  main  line  weigh 


lb.,  a  vertical  load  of  1200  lb.,  a  load  of  1200  lb.  pulling  in 
any  direction  at  the  top  of  the  tower,  a  load  of  8000 
lb.  pulling  at  right  angles  to  a  line,  and  at  the  same  time  a 
pull  longitudinal  to  the  line  or  at  right  angles  to  the  cross- 
arms  of  5000  lb.  The  cross-arms  are  proportioned  for  a 
combined  load  of  a  longitudinal  pull  of  3000  lb.,  a  vertical 
load  of  1200  lb.  and  a-  horizontal  thrust  of  1000  lb.  at  the 
ends.  The  material  used  in  the  construction  is  all  thor- 
oughly galvanized,  and  sherardized  bolts  were  employed  in 
assembling  the  various  parts. 

Substations 

The  substations  are  of  the  semi-outdoor  type,  all  bei::, 
.so  liesigned  that  the  high-tension  switching  structure  fori: 
an  integral  part  of  the  transmission  line.     .\\.  each  subst;: 
tion  the  high-tension  structure  was  erected  with  the  trans- 1 
mission  towers.     In  this  way  the  advantage  of  a  sectional-  ] 
izing  and  cross-over  station  was  obtained  from  the  very 
start,   and    anv    shut-down    of   the   lines   when   it   became  I 
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necessary  to  equip   the  complete   substation  was  avoided. 

Nine  of  these  sectionahzing  structures  have  been  in- 
stalled at  strategic  points  in  the  lines,  and  five  are  now 
built  as  complete  transformer  stations  with  ratings  varying 
from  1500  kva  to  6000  kva. 

Simplicity  and  symmetry  have  been  the  guiding  princi- 
ples of  design,  and  a  standard  outdoor  high-tension  struc- 
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ture  and  low-tension  building  have  been  evolved  to  take 
care  of  a  maximum  ultimate  rating  of  12,000  kva  in  four 
banks  of  three  looo-kva  oil-insulated,  self-cooled  110,000/ 
11,000-volt  transformers.  Each  transformer  has  four  2.5 
per  cent  taps  on  both  the  high-tension  and  low-tension  wind- 
ing, thus  allowing  for  a  10  per  cent  variation  in  voltage 
cither  way.  The  sectionalizing  and  cross-over  features  are 
effected  by  the  use  of  horn-gap  disconnecting  switches 
mounted  on  the  lateral  trusses  of  the  latticed  tower  struc- 
tures, all  three  poles  of  any  switch  being  operated  simul- 
taneouslv  bv  a  lever  and  rod  mechanism  at  the  base  of  the 


FIG.  4 TELEPHONE  BOOTHS  USED  ON    TRANSMISSION    LINE 

tower.  It  is  the  intention  of  the  designers  that  these 
switches  shall  be  used  only  for  breaking  the  charging  cur- 
rent on  very  light  loads.  In  this  way  a  very  flexible  ar- 
rangement is  obtained  without  the  expense  and  complica- 
tion of  high-tension  oil  switches  at  every  sectionalizing  or 
cross-over  point.  At  each  substation  there  are  two  oil 
switches    connecting    the    110,000-volt    lines    to    the    trans- 


former bus,  to  which  bus  any  bank  of  transformers  may  be 
connected  by  means  of  a  triple-pole  horn-gap  disk  switch. 
Each  oil  switch  is  protected  from  the  weather  by  a  sheet- 
steel  house  of  simple  construction,  and  lightning  protection 
is  afforded  by  an  outdoor-type  electrolytic  arrester.  .Addi- 
tional protection  from  lightning  discharge  is  obtained  by 
continuing  the  tower-line  ground  wires  over  the  substation 
tower  structures. 

The  standard  low-tension  building  is  of  brick,  built  for  an 
ultimate  rating  of  12,000  kva  at  11,000  volts.  Provision  is 
niatle  for  four  incoming  three-phase  lines  and  four  outgoing 
three-phase  feeders.  All  lines  enter  and  leave  the  building 
overhead,  and  11,000-volt  wall  entrances  of  standardized 
design  have  been  provided  on  all  four  sides  of  the  buildings. 
In  addition  to  the  above  12,000  kva,  each  substation  has 
jirovision  for  a  synchronous  condenser,  a  600-kw  bank  of 
11,000/2300  volt  transformers  for  local  distribution  and  a 
constant-current  transformer  for  series  lighting.     At  eaeli 


FIG.    5 OUTDOOR    TRANSFORMERS    AT    NEWNAN     STATION 

substation  there  is  also  installed   a  hoist   tower   for  trans- 
former in.spection  and  repair. 

SUDSTATION    AT   ATLANTA 

The  .\tlanta  substation  is  located  on  the  nortli  side  of 
Atlanta,  on  Boulevard  .'\venue,  adjacent  to  the  city  limits, 
and  is  the  largest  in  the  country.  It  is  of  the  outdoor  type 
I'f  design,  having  an  ultimate  rating  of  60.000  kw  in 
I  10,000/1 1. 000- volt  transformer  equipment.  The  present  rat- 
ing is  30,000  kw,  consisting  of  nine  3333-kva  transformers. 
I  liere  arc  now  two  outgoing  and  two  incoming  lines  con- 
nected witli  the  station,  with  arrangements  provided  for 
additional  outgoing  or  incoming  lines,  or  a  total  of  six 
110,000-volt  lines.  The  two  present  lines  come  from  Tal- 
lulah  I'alls,  and  the  two  outgoing  high-voltage  lines  lead  to 
.Vevvnan.  and  to  Lindale. 

The  high-tension  wiring  is  divided  into  two  sections. 
known  as  tlie  north  high-tension  busbars  and  south  high- 
tension  busbars,  which  are  electrically  joined  together  bv  a 
tie  switch.  These  busbars  are  carried  upon  latticed  steel 
structures  of  a  design  similar  to  that  of  the  steel  towers — 
that  is.  angles,  channels  and  standard  sections,  bolted  to- 
gether.    .Ml  of  the  high-tension  wiring,  as  well  as  the  trans- 
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FIG.    7 OUTDOOK-TYPE    SUBSTATION    OF    THE    GEORGIA    RAILWAY   &   POWER   COMPANY    AT   ATLANTA 


FIG.     8 ARRANGEMENIS    FOR     HANDLING     AM)     REPAIRING     TR  ANSFOR.MEHs,   EIL..   .VI    AILAXTA    SUHSTATION 
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lornicrs  ami  tlioir  circiiit-l)rcakcrs,  are  located  on  the  out- 
side with  no  protection  whatever  against  the  weather.  In 
ortler  to  make  the  construction  as  permanent  and  stable  as 
possible,  the  high-tension  wiring  has  been  strung  along  the 
lines  of  the  standard  catenary  con.struction,  with  copper  tub- 
ing busbars  supported  by  hangers  from  a  yi-'tn.  copper-clad 
messenger,  which  is  in  turn  insulated  from  the  steel  frame- 
work. 

Fig.  I  shows  in  general  the  entire  lay-out,  consisting  of 
high-tension  frames,  repair  shop,  water-storage  tank  and 
storage  basin,  low-tension  or  ii.ooo-volt  building  and 
11,000-voIt  outgoing-line  frame.     The  entire  property  has 


necting  switches  are  carried  upon  triangular  trusses  so  a 
to  place  the  blades  at  such  an  angle  that  they  may  be  easily 
operated  from  the  ground.  The  upper  jaw  of  the  ssvitch  is 
covered  with  a  cast-iron  covering  and  has  a  special  spring- 
latch  catch  to  hold  the  blade  in  position  when  the  switch  is 
closed.  The  sleet  hood  makes  it  possible  to  open  or  close 
the  switch  even  during  a  sleet  storm  when  it  is  covered  with 
a  film  of  ice. 

.All  of  the  exterior  equipment  has  been  |)aintcd  a  dull 
marine  gray  with  black  striping.  This  was  done  to  provide 
a  more  non-absorbing  medium  when  exposed  to  the  hot  rays 
of   the   smniiier   sun.      The    foundations    for   the   ultimate 
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9 1'1..\.\     OF     BOULEVARD     SUBSTATION     AT     .\TL.AXTA 


been  graded  and  sodded,  with  concrete  sidewalks  and 
crushed-stone  driveways.  .\n  ornamental  picket  fence  has 
lieen  put  up  on  the  front  of  the  property,  and  one  consisting 
of  concrete  posts  with  wire  strung  between  them  surrounds 
the  other  sides  of  tite  station. 

Protection  for  Switch  Jaws 

Fig.  7  shows  one  side  of  the  high-tension  bus  structure 
and  the  catenary  arrangement  of  the  busbars  supported  by 
the  trusses.  One  feature  of  the  high-tension  wiring  which 
was  given  special  thought,  and  which  is  installed,  is  the 
disconnecting  switch,  which  has  a  protection  against  sleet 
over  the  jaws  or  contact-making  surfaces.     These  discon- 


equipment  are  already  installed,  so  that  when  it  becomes 
necessary  to  add  to  the  equipment  from  time  to  time  the 
only  apparatus  necessary  will  be  the  electrical  equipment 
itself. 

Lighting  fixtures  have  been  installed  throughout  the  en- 
tire structure  so  that  the  grounds  are  well  illuminated  at 
night.  The  reflectors  over  each  lamp  are  of  enameled  por- 
celain of  special  design,  so  arranged  that  they  cannot  throw 
the  light  on  the  high-tension  wiring.  It  was  thought  that 
with  such  an  arrangement  defective  insulators  could  be 
easily  detected  at  night.  There  are  also  waterproof  plugs 
at  different  parts  of  the  exterior  to  which  a  portable  plug 
can  be  attached  in  making  repairs. 
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Arrangement  of  Apparatus 
The  high-tension  structure  was  all  thoroughly  galvanized 
before  erection  and  the  base  of  each  rectangular  column  is 
bonded  by  an  expanded  rail  bond  of  No.  4/0  wire  to  a  set 
of  grounded  ring  buses,  which  are  in  turn  connected  to 
each  other.  There  are  four  of  these  ring  buses,  and  all  the 
apjiaratus  is  also  thoroughly  bonded  to  them. 


FIG.     10 I!E.\CHi;OAKU    AT    ATI.A.NTA    SUBSTATION 

Fig.  9  shows  the  space  allotted  to  eighteen  single-phase 
llo,ooo/ll,GOO-volt  transformers,  nine  of  which  have  al- 
ready been  installed.  Running  alongside  of  and  parallel  to 
the  transformer  foundations  are  main  transfer  tracks  with 
a  suitable  truck  for  handling  the  transformers.  At  the  end 
of  the  two  main  transfer  tracks  opposite  the  repair  house, 
or  adjacent  to  the  low-tension  building,  are  two  turntables, 
with  a  connecting  track  between  them.  This  arrangement 
makes  it  possible  to  take  a  transformer  from  one  bank  to 
replace  one  in  any  other  bank  by  means  of  the  transfer 
truck.     I. ending  frnni  the  turnt;ilil.-<;  ;it  00  deg.  to  the  main 


FIG.    II ARKAXGEMEXT   OF   LEADS    IN    SUBWAY 

tracks  is  the  track  which  extends  to  the  main  roadway,  so 
that  equipment  can  be  unloaded  from  wagons  on  to  the 
truck  and  thence  hauled  direct  to  the  repair  shop. 

The  repair  shop  is  constructed  of  steel,  "hy-rib"  and 
plaster  with  two  large  doors  of  the  steel-curtain  type  on  the 
front  side.  This  building  is  used  for  making  repairs  to 
the  large  transformers  in  bad  weather  or  when  it  is  neces- 


sary to  dissect  a  damaged  transformer.  There  is  installed 
on  the  interior  of  this  building  a  hand-operated  lo-ton 
crane,  oil  filter  press,  and  necessary  oil  storage  tanks,  as 
well  as  a  small  machine  shop.  Having  this  house  available 
for  repairs  obviates  the  use  of  space  in  the  main  low-ten- 
sion building  for  this  purpose,  and  thus  does  away  with 
the  dirt,  grease,  etc.,  which  is  necessarily  present  where 
repair  work  is  done. 

Transformer  Equipment  and  Connections 
The  transformers  are  of  the  water-cooled  type,  and  suit- 
able headers  are  carried  along  parallel  to  the  main  transfer 
tracks  with  the  necessary  valves  for  letting  the  water  in 
and  out  of  the  different  transformers.  There  are  also  oil 
mains  connecting  the  different  transformers  with  the  filter 
press  and  oil-storage  tank,  so  piped  that  the  oil  may  be 
forced   in   either   direction  through   the   system. 

The  low-tension  leads  are  carried  from  the  rear  side  of 
the  top  of  the  transformers  over  to  a  delta  bus  supported  on 
pipe  framework,  and  from  this  framework  down  through 
roof  entrance  bushings  set  in  iron  castings  of  special  design 
into  the  top  of  the  tunnel,  which  runs  parallel  to  the  line 
of  transformer  banks.  In  Fig.  11,  which  is- a  view  in  the 
7-ft.  tunnel,  can  be  noticed  several  of  these  roof  entrance 
bushings.  The  leads  after  entering  the  tunnel  through 
these   roof  entrance  bushings  are  carried  along  concrete 


FIG.    12 — SWITCH    ROOM    IN    ATLANTA    SUBSTATION 

shelves,  and  supported  by  porcelain  insulators,  into  the  low- 
tension  building  where  they  are  connected  to  the  respec- 
tive oil  switches.  All  of  these  leads  are  made  of  15/16-in. 
tubing  so  as  to  give  the  necessary  mechanical  strength. 

Low-Tension  Building 

Fach  and  every  phase  of  the  low-tension  wiring  is  iso- 
lated by  masonry  barriers  so  that  in  case  contact  should 
occur  at  any  one  place  it  will  involve  only  the  one  phase. 
l"ig.  13  shows  an  end  view  of  the  bus  structure  on  the  first 
lloor  of  the  low-tension  building.  This  structure  is  made 
of  buff  pressed  brick  and  alberene  stone,  and  the  barriers 
at  the  top  of  transite  are  held  in  place  by  iron  clips.  The 
walls  are  corbeled  out  near  the  ceiling  to  carry  these 
barriers. 

Fig.  10  shows  the  control  switchboard  from  which  the 
operation  of  the  entire  station  is  controlled  by  means  of 
pull-button  switches.  The  high-tension  mimic  buses  are 
designated  on  the  board  by  brass  strips,  and  the  low-tension 
buses  by  copper  strips.  All  of  the  switches  are  operated 
by  a  250-volt,  40-amp-hr.  storage  battery,  and  two  lo-kw 
motor-generator  sets  are  used  to  recharge  these  batteries. 
This  battery  equipment  was  installed  so  that  should  any 
interruption  occur  to  the  high-voltage  service  the  switches 
could  still  be  operated. 

Fig.   12  shows  the  second  floor  of  the  low-tension  build- 
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ing,  which  contains  the  11,000-volt  oil  switches,  and  shows 
also  the  location  of  the  outgoing  lines  on  the  side  walls, 
'rhere  is  a  total  of  fifteen  200-amp,  11,000-volt  outgoing 
lines,  nine  of  which  are  underground  and  six  overhead, 
and  also  a  station  group  switch.  Two  banks  of  three  10- 
kva,  1 1, 000/ II 0/220- volt  and  three  25-kva,  11, 000/440- volt 
auxiliary  transformers  furnish  the  energy  for  lighting, 
pumps,  motor-geiK'rator  sets,  etc.  At  each  end  of  this  room 
are  placed  the  arresters  of  electrolytic  design,  which  are 
connected  to  the  ends  of  the  four  bus  sections.  The  gen- 
eral arrangement  of  the  switches  consists  of  two  bus  sec- 
tions each  containing  two  busbars  the  ends  of  which  are 
cross-connected  through  an  oil  switch  forming  a  double-U 
bus  arrangement,  the  feeders  of  which  can  then  be  switched 
to  either  section  of  the  section  bus.  Facing  the  front  of 
the  oil  switch,  there  is  mounted  on  the  left  of  the  motor  on 
each  of  these  switches  a  four-pole  knife  switch  which  is 
used  to  isolate  the  control  by  cutting  out  the  close  and  trip 
and  the  lamp  circuits,  making  it  impossible  for  an  operator 
to  throw  this  switch  from  the  control  board  when  it  is 
intentionally  cut  out  for  repairs.   All  of  the  masonry  on  this 


FIG.    13 BUS    STRUCTURE    IN    ATLANTA    SUBSTATION 

floor  is  also  of  buff  pressed  brick  and  alberene  slabs.  The 
shunt  transformers  are  carried  in  separate  compartments 
of  the  same  general  design  and  construction  as  those  of  the 
switch  structure. 

The  low-tension  building  has  concrete  foundations  and 
the  superstructure  is  of  red-faced  brick  with  white-marble 
trim  and  parapet.  The  roof  is  of  concrete  slab  and  tar 
and  gravel  construction.  The  window  frames  are  of  steel 
and  are  top-hinged.  It  is  possible  to  view  the  entire  out- 
door equipment  from  the  control  room.  This  building  is 
81  ft.  by  25.75  ^t-  3"'^  the  control  room  annex  27  ft.  by 
18.5  ft.  The  first  floor  of  the  annex  contains  the  battery 
room,  shower  baths,  toilet,  etc.  The  second  floor  consists 
of  the  control  room  itself,  which  contains  the  control  board, 
the  motor-generator  sets,  charging  switchboard  and  tele- 
phone equipment,  as  well  as  a  general  office  for  the  oper- 
ators in  dispatching  the  loads  of  the  system  and  operating 
the  station. 

All  of  the  incoming  and  outgoing  high-tension  lines  are 
fitted  with  lightning  arresters,  standard  horn-gaps  and 
choke  coils.  The  high-tension  choke  coils  are  so  placed 
that  their  connection  with  the  line  is  by  means  of  a  right- 


angle  bend,  while  the  connection  through  to  the  electro- 
lytic tank  is  a  straight  through  connection,  along  the  direct 
path  to  and  across  the  horns  and  into  the  arrester  bushing. 
Between  the  low-tension  building  and  dead-ending  frame, 
as  can  be  seen  in  Fig.  7,  the  outgoing  11,000-volt  lines 
are  fitted  with  an  insulator.  From  the  front  of  this  insu- 
lator down  to  the  lightning-arrester  frame  and  back  again 
to  the  rear  of  the  insulator  is  a  No.  4/0  copper  wire,  form- 
ing a  somewhat  original  scheme  known  as  the  inverted 
hairpin.  At  the  sharp  bend  at  the  bottom  of  the  pin  the 
connection  is  made  to  the  lightning-arrester  frame,  and  it 
is  supposed  that  a  discharge  or  surge  coming  in  along  the 
line,  instead  of  making  the  sharp  bend  at  the  point  where 
this  connection  is  made,  will  go  through  the  lightning-ar- 
rester tank.     This  arrangement  is  being  tried  out. 

Water  Supply 

In  order  to  secure  water  for  cooling  the  transformers,  it 
was  necessary  to  drill  wells,  and  four  have  been  driven  to 
a  depth  of  about  450  ft.,  and  two  of  them  piped  up  for  use 
in  connection  with  compressed  air  for  forcing  the  water 
from  the  well  to  the  concrete  catch  basin  at  the  top.  These 
catch  basins  are  at  an  elevation  of  several  feet  above  that 
of  the  main  storage  basin,  and  the  water  is  allowed  to 
feed  from  them  into  the  main  storage  basin  by  gravity.  In 
Fig.  7  can  be  seen  the  main  reservoir,  which  is  about  11 
ft.  deep  and  61  ft.  in  diameter.  Above  this  reservoir  and 
resting  on  a  concrete  base  is  the  50,000-gal.  elevated  storage 
tank,  about  75  ft.  above  the  water  level  in  the  main  reser- 
voir. A  vertical  submerged  centrifugal  pump  forces  the 
water  from  the  reservoir  into  the  tank  against  the  head  of 
water  there,  whence  it  is  fed  by  gravity  through  the  sys- 
tem of  cooling  pipes.  There  is  installed  in  the  house  di- 
rectly under  the  storage  tank,  known  as  the  pump  house,  an 
air  compressor  with  a  capacity  of  150  cu.  ft.  for  pumping 
air  for  the  deep  wells,  with  provision  made  for  the  instal- 
lation of  additional  equipment  similar  to  that  now  installed. 
.\n  arrangement  is  also  provided  for  discharging  the  water 
from  the  tank  directly  into  the  main  reservoir  without  go- 
ing through  the  piping  system,  or,  should  it  be  desirable  to 
do  so.  the  water  may  be  discharged  from  the  tank  into 
waste  and  cooler  water  pumped  into  the  tank  for  cooling 
the  transformers  during  the  hot  summer  months.  The 
reservoir  and  tank  are  both  provided  with  electrical  float 
switches  for  regulating  the  depth  of  water.  The  pump  and 
air  compressor  are  supplied  with  energy  from  the  three- 
phase,  75-kw,  440-volt  bank  of  transformers. 

Most  of  the  electrical  equipment  in  this  station  has  been 
supplied  and  installed  by  the  General  Electric  Company. 
This  includes  the  transformers,  lightning  arresters,  low- 
tension  oil  switches,  control  equipment  and  four  of  the 
high-tension  oil  switches.  The  latter  are  known  as  Type 
K-22  and  are  the  first  i  lo.ooo-volt  switches  for  outdoor 
service  that  this  company  has  built.  Four  of  the  high- 
tension  breakers  were  furnished  and  installed  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  and  are  of 
its  standard  GA  type.  The  air-compressor  and  deep-well 
equipment  was  furnished  by  the  Ingersoll  Rand  Company 
and  is  fitted  with  Cutler-Hammer  control.  The  large  stor- 
age tank  was  furnished  and  erected  by  the  Chicago  Bridge 
&  Iron  Company,  and  the  local  lighting,  miscellaneous 
motor  equipment  and  oil  and  water  piping  were  installed  by 
the  Tucker  Electrical  Construction  Company,  of  New  York 
City.  The  grading,  construction  work,  etc..  was  done  by 
the  Northern  Contracting  Company.  The  steel  structures 
were  furnished  by  the  Alfred  E.  Norton  Company,  of  Phil- 
adelphia, and  some  miscellaneous  steel  equipment  by  R.  D. 
Coombs  &  Company,  of  New  York.  The  design  and  con- 
struction of  the  station  was  carried  out  under  the  direc- 
tion of  the  chief  engineer,  Mr.  Charles  O.  Lenz,  of  71 
Broadway,  New  York  City,  for  the  Georgia  Railway  & 
Power  Company.  Mr.  C.  E.  Bennett  is  the  electrical 
engineer. 
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Control  Equipment  for  the  Panama  Canal  Locks 

Elaborate  provisions  made  to  safeguard  operation  of  main  and 
intermediate  gates,  valves,  chains,  miter-forcing  machines, 
etc. — Use    of    synchronous    indicators    on    control     boards 


I~>  LECTRICAL  energy  tor  the  locks,  towing  locomo- 
\  tives  and  lighting  of  the  Panama  Canal  will  be 
furnished  by  the  7500-kw,  2200-volt  hydroelectric 
plant  at  Gatun  and  in  case  of  emergency  by  the  4500-kw 
steam-turbine  station  at  -Miraflores,  which  has  heretofore 
been  used  for  construction  purposes.  A  double  44.000-voit 
transmission  line  crosses  the  Isthmus,  connecting  the  two 
power  plants  with  Cristobal  and  Balboa  through  four  trans- 
forming substations.  In  addition  there  are  some  thirty-six 
2200/240-volt  substations  in  the  lock  walls  serving  to  sup- 
ply the  Gatun,  Pedro  Miguel  and  Miraflores  locks  with 
power,  traction  and  light. 

The  system  of  connections  employed  throughout  makes 
use  of  a  double-bus,  double-switch  scheme,  with  provision 
for  disconnecting  any  oil  switch  for  cleaning  or  repairs 
without  interrupting  its  circuit.  In  the  power  house  and  in 
the  four  44,000  2200-volt  substations  the  oil  switches  are 
solenoid-operated  and  are  installed  in  concrete  cells,  above 
which  are  concrete  fireproof  compartments  containing  the 
two  sets  of  buses. 

Energy  Supply  for  Lock-Machinery  Motors 

Energy  for  the  lock  machinery  and  towing  locomotives 
is  in  each  case  transformed  from  the  2200-volt  system  in 
the  immediate  vicinity  of  the  place  it  is  to  be  used.  Each 
of  the  thirty-six  transformer  stations  contains  duplicate 
200-kva,  three-phase,  2200/240-volt  transformers  for  motor 
service  and  one  single-phase.  25-kva.  2200/220-1 10- volt 
transformer  for  lighting.  These  substations,  although 
normallv   fed  from  the  2200-volt  buses  in  the  main  44,000 


22GL-vult  substations,  can  also  be  operated  directly  from 
the  power  plants  if  necessary. 

Some  idea  of  the  number  and  sizes  of  the  motors  to  be 
controlled  in  operating  the  lock  machinery  is  attorded  by 
the  accompanying  table. 

In  general,  these  motors  are  started  and  controlled  by 
contactor  panels  placed  near  them  and  operated  from  the 
central  control  house.  The  smaller  motors,  including  those 
for  the  cylindrical  valves  and  the  auxiliary  culvert  valves, 
and  for  miter  forcing,  are  started  by  being  thrown  directly 
on  the  line.  In  the  case  of  the  larger  motors  for  miter- 
gate  moving,  and  for  tlie  rising  stem  valves  and  guard 
valves,  a  starting  point  is  provided  having  resistance  in  two 
legs  of  the  three-phase  circuit. 

In  all  cases  the  contactors  arc  operated  from  the  control 
boards  by  three  wires,  one  for  forward,  one  for  reverse 
and  the  third  for  the  common  return,  ■•'or  panels  having 
a  starting  point  the  period  during  which  tlie  motor  remains 
in  circuit  with  resistance  is  automatically  governed  by  a 
•  lashpot.  Each  individual  niacliiiie  may  also  be  controlled 
locally  in  case  of  emergency. 

I'rom  an  operating  standpoint  the  machinery  is  placed 
below  the  coping  of  the  lock  walls,  thus  affording  a  clear 
space  for  maneuvering  ships  and  protecting  the  apparatus 
from  the  weather  without  the  erection  of  numerous  houses, 

C)PER.\TION    OF    MiTERING    CjATES 

The  mitering  gates  consist  of  two  massive  leaves  pivoted 
on  the  lock  walls  and  operating  independently  of  each 
other.      In    addition    to   these   lock   gates,   at   the   lake   and 


FIG.    I CONTROL   SWITCH    AND   INTERLOCK    MECHANISM 


FIG.    2 — CONTROL    BOARD    FOR     .MIKAFLORES    LOCKS    COMPLETE 
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)cean  eiuls  duplicate  pairs  of  gates  arc  provided  as  guard 
jates.  Furthermore,  to  handle  vessels  of  various  sizes  with 
he  miniiiiuiii  use  of  water,  intermediate  mitering  gates 
Jividc  each  looo-ft.  lock  into  two  compartments.  When 
he  mitering  gates  are  closed  they  arc  clamped  in  position 
)y  a  "miter- forcing"  machine. 
On  the  top  nf  all  mitcrinp;  5;ntc?   fnnt-walks  with   hand- 


FIG.    3 MITER-G.ATE-MOVING    MACHINERY 

•ails  are  provided.  Since  when  the  gates  are  opened  these 
•ails  would  interfere  with  the  towing  locomotives,  the  rails 
ire  made  to  be  raised  and  lowered  by  a  motor  controlled 
Tom  foot  pushes  on  the  lock  walls.  If  the  hand-rails  have 
jcen   left  up  and  the  gates  are  opened   from  the  control 

.MOTORS  CONTROLLING  P.\NAMA   LOCKS 


Machines 

i 

Motor 
Hp 

Gatun 

I'MBER    OP    MOTORS 

Pedro  !               1 
Mi-     ]   Mira-  '  Total 
guel        flore; 

Total 
Hp 

liter  gate.  mo\'ing,  each  leaf 
liter  gate,  miter-forcing..  . . 
ender  chain,  main  pump.  .  . 
ender      chain,      operating 

25      1       40 
7              20 
70               16 

0.5          16 
40             56 

7      '       60 
25              6 

7    ;      4 

24            28 
12            14 
16            16 

16              16 
24             36 
20      :        40 
;       6                 6 
4              4 

92 
46 
48 

48 
116 

2.. 100 

322 

3.360 

tising  stem  gate  valve 

4.640 

uxiliary  culvert  valve 

12     1           84 

Totals 

218 

1 

louse,  the  rails  will  be  automatically  lowered  and  cannot 
)e  raised  while  the  gates  are  open. 

Chain  fenders  are  stretched  across  the  canal  in  front  of 
ill  mitering  gates  exposed  to  the  upper  lock  level.  These 
;hains  arc  maintained  taut  when  the  gates  behind  are 
:losed  but  are  dropped  clear  when  the  gates  are  opened, 
rhe  chains  are  raised  and  lowered  by  a  construction  similar 
o  that  used  in  hydraulic  elevators.  Should  a  ship  approach 
he  gates  at  a  dangerous  speed  and  ram  into  the  chain,  the 
atter  will  be  paid  out  so  as  gradually  to  stop  the  vessel. 
Movement  of  the  chain  is  controlled  by  two  motors,  one 
Iriving  the  pump  supplying  water  under  pressure  and  the 
)ther  operating  a  valve  which  controls  the  direction  of 
novement  of  the  chain. 

The  filling  and  emptying  of  the  locks  is  accomplished  by 
hree  culverts,  one  in  the  middle  wall  and  one  in  each  side 
.vail,  the  flow  of  water  being  controlled  by  rising  stem 
,'alves.     These  8-ft.  by  i8-ft.  valves  are  installed  in  pairs. 


and  each  pair  is  in  duplicate.  Since  the  culvert  in  the 
middle  wall  must  serve  the  locks  on  both  sides,  cylindrical 
valves  are  placed  in  the  ten  lateral  culverts  at  each  lock. 

At  the  upper  end  of  each  lock  arc  two  auxiliary  culvert 
valves  for  regulating  at  an  intermediate  height  the  water 
between  the  upper  gate  and  the  upper  guard  gate. 

The  flight  of  locks  at  Gatun,  for  instance,  extends  over 
all  approximately  6200  ft.  and  its  principal  operating  ma- 
chines are  distributed  over  a  distance  about  4000  ft.  in 
length.  The  lock-conlrol  situation  therefore  resolved  itself 
into  centralized  electrical  manipulation,  thus  reducing  the 
number  ui  operators,  operating  expense  and  liability  to 
accident.  The  control  boards  for  each  lock  have  all  their 
switches  so  mechanically  interlocked  as  to  minimize,  if  not 
entirely  prevent,  the  errors  of  human  manipulation. 

These  boards  are  installed  in  control  houses  located  on 
the  middle  walls  at  points  which  afford  the  best  view  of 
the  locks.  The  control  boards  are  themselves  arranged  as 
operating  miniatures  of  the  locks  and  have  indicating  de- 
vices which  show  the  position  of  valves,  lock  gates,  chains 
and  water  levels  in  the  various  chambers. 

Operation  of  Synchro.vous  Indicators 

The  indicators  on  the  Panama  control  boards  were  de- 
veloped especially  for  this  undertaking  and  show  accurately 
and  synchronously  every  movement.  Both  transmitter  and 
receiver  have  a  stationary  and  a  rotating  part.  The  stators 
consist  of  three-phase  windings  which  are  energized  bv 
induction  from  the  rotors.  The  latter  arc  bipolar  and  arc 
energized  in  multiple  from  a  iio-volt.  25-cyclc,  single-phase 
source. 

Movement   of   the   transmitter   rotor   i)roduce?   a   vnltnge 


FIG.    4 CONTROI.     house    ON    GATfN     LOCKS 

in  the  stator  coils  which  is  transmitted  to  the  receiver  stator 
coils.  Here  the  voltage  is  duplicated,  but  in  the  reverse 
direction.  .-Kny  difference  in  the  position  of  the  transmitter 
and  receiver  rotors  causes  a  difference  of  potential  between 
the  stator  windings,  with  a  consequent  flow  of  current  and 
a  resultant  torque  moving  the  receiver  rotor  to  the  same 
relative  position  as  that  of  the  transmitter  rotor.    The  re- 
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ceiver  rotor  follows  closely  and  smoothly  the  movement 
of  the  transmitter,  although  on  a  scale  reduced  to  the  re- 
quirements of  the  control  board. 

In  the  case  of  the  mitering  gates,  the  indicator  used  com- 
prises a  pair  of  small  aluminum  leaves,  which  travel  hori- 
zontally just  above  the  top  of  the  board. 

For  the  chain  fender  the  indicator  transmitter  is  driven 
by  the  limit-switch  shaft  and  the  indication  at  the  board  is 
given  by  a  miniature  aluminum  chain,  which  is  raised  and 
lowered  like  the  large  chain,  each  end  operating  independ- 
ently. The  ends  of  the  miniature  chain  are  fastened  to 
semaphore  arms,  the  angle  of  w-hich  also  shows  the  posi- 
tion of  the  large  chain. 

As  the  rising  stem  valves  arc  arranged  in  pairs,  their 
position  indicators  occur  in  pairs  also  and  are  similar  to 
small  elevators,  in  which  aluminum  cages  are  used  to  indi- 
cate the  positions  of  the  valve  gates.  To  make  the  indica- 
tions more  easily  visible  the  little  elevator  shaft  under  each 
car  is  illuminated  while  the  portion  above  it  is  dark. 

Water-Level  Indicators 

The  specifications  covering  the  water-level  indicators 
required  an  accuracy  within  o.i  per  cent  or  0.05  ft.  of 
actual  water  level.  Since,  in  the  transmitters  and  receivers 
for  the  machines  previously  described  the  rotors  turn  less 
than  180  deg.,  with  an  inherent  lag  of  1.5  per  cent,  the  same 
arrangement  was  obviously  not  suitable  for  giving  the  ac- 
curate water-level  indications  required. 

It  was  found,  however,  that  if  the  rotors  were  revolved 
ten  complete  revolutions  the  required  accuracy  could  be  ob- 
tained. But  since  this  would  make  it  possible  for  the  rotors 
to  be  in  synchronism  every  180  deg.,  or  in  twenty  different 
positions  during  the  entire  travel,  the  indicators  might  not 
indicate  correctly  if  for  some  reason  the  transmitter  rotors 
were  turned  more  than  one-half  revolution  with  the  excita- 
tion off.  The  required  accuracy  was  finally  obtained  by 
employing  two  sets  of  transmitters  and  receivers,  one  con- 
nected to  a  fine  index,  in  which  the  rotors  make  ten  com- 


FIG.     5 RECEIVEU     ANU     TRAM.- Al  ITTER     OF     SYNCHRONOUS 

WATER-I.EVEI,     INDICATOR 

plete  revolutions,  and  the  other  connected  to  a  coarse  index 
operating  through  less  than  180  deg. 

The  fine  index  is  a  hollow  cylinder  carrying  a  pointer, 
the  length  of  the  cylinder  being  such  that  when  the  alu- 
minum ball  representing  the  coarse  index  is  within  the 
limits  of  the  cylinder  the  reading  of  the  fine  index  is  cor- 
rect within  the  limits  specified. 


For  watcr-levei  indication,  wells  36  in.  square,  molded  in 
the  lock  walls,  communicate  with  the  locks  by  small  open- 
ings which  serve  to  dampen  surges.  Each  well  contains  a 
welded-stecl  box  Hoat,  30  in.  square  by  9  in.  deep.  A  non- 
slipping  phosphor  bronze  belt  transmits  the  movement  of 
the  float  to  a  sheave  on  the  transmitter  mechanism.  Each 
niiter-forcing   machine   has   its   open    and   closed    positions 


FIG.    6 — RECEIVER    INDICATING    POSITION    OF    FENDEK    CHAINS 

shown  by  red  and  green  hinips  and  a  niecbanii-;il  indicator. 
Control  Boards  Reproduce  Locks  in  Miniature 

The  control  boards  are  of  the  flat-top  benchboard  type, 
32  in.  high  by  54  in.  wide,  and  were  built  in  sections  with 
total  lengths  as  follows :  Gatun,  64  ft. ;  Pedro  Miguel,  36 
ft.;  Miraflores,  52  ft. 

The  side  and  center  walls  of  the  locks  are  represented 
by  cast-iron  plates  and  the  water  in  the  locks  by  blue  Ver- 
mont marble  slabs. 

The  control-switch  handles  are  mounted  above  the  sur- 
face of  the  board  and  operate  through  an  angle  of  90  deg. 
They  are  provided  with  name-plates  for  the  "open," 
"closed"  and  "off"  positions.  The  space  immediately  below 
the  flat  top  is  occupied  by  the  contact  fingers  of  the  control 
switches  and  the  synchronous  receivers  and  their  cable 
connections.  The  receivers,  transmitters  and  lamps  are 
operated  at  no  volts  and  the  control  circuits  at  220  volts. 
Both  use  25-cyclc  alternating  current. 

In  order  to  insure  that  the  operator  will  maneuver  the 
control  switch  handles  always  in  a  certain  order,  corre- 
sponding to  a  predetermined  sequence  of  operation  of  the 
lock  machinery,  and  to  prevent  the  operator  in  control  of 
one  channel  from  interfering  with  the  operation  of  the 
other  channel,  the  control  switches  are  provided  with  inter- 
locks. These  interlocks  are  arranged  in  two  vertical  racks 
beneath  and  at  some  distance  below  the  control  board,  so 
that  they  may  be  inspected  and  oiled  from  a  lower  floor. 
The  interlock  system  is  made  up  essentially  of  bell-crank 
and  rod  mechanisms  each  connecting  the  shaft  of  a  control 
switch  to  a  vertical  operating  shaft  which  can  or  cannot 
move  according  to  the  relative  positions  of  the  interlocking 
bars  and  dogs.  These  bars  and  dogs  are  of  hard,  extruded 
brass.  The  special  shape  used  keeps  the  dogs  in  line  with 
the  axis  of  the  bars  when  under  pressure  by  being  engaged 
with  another  dog  on  a  vertical  bar.  I'^very  control  switch 
uses  a  horizontal  bar  3  ft.  to  50  ft.  in  length. 

Interlocks  prevent  the  chain  fender  from  being  lowered 
until  adjacent  mitering  gates  have  been  opened,  and  also 
prevent  the  gates  being  opened  until  the  chain  is  in  the 
raised  position.     In  this  way  the  chain   fender  will  always 
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be  in  llic  up  pusilion  tu  i)i(jlcct  tlii;  gate  wlieii  the  latter  is 
closed.  -Xl'ter  the  niiteriiig  gates  are  closed,  the  miter- 
forcing  machine  is  operated  by  its  control  handle  and  locks 
the  ends  of  the  gates  closed.  This  machine  cannot  be 
started,  however,  until  the  gates  are  closed. 

The  rising  stem  valves  of  the  side  wall  next  above  or 
below  a  miter  gate  must  also  be  closed  while  the  miter- 
lorcing  machine  is  open.  As  the  miter-forcing  machine 
cannot  be  closed  until  after  the  gates,  the  valves  either 
above  or  below  the  gate  must  remain  closed  until  the  gate 
itself  is  closed.  This  feature  prevents  the  operator  from 
creating  a  current  of  water  around  the  gates  while  open. 

Either  pair  of  rising  stem  valves  may  be  opened  first,  at 
the  choice  of  the  operator,  an  interlock  becoming  effective 
when  the  first  valve  of  the  second  pair  of  duplicates  is 
opened.  This  is  done  by  a  novel  arrangement  of  equalizing 
levers  acting  against  the  ends  of  the  interlock  bars.  There 
is  a  definite  amount  of  lost  motion  which  is  taken  up  on 
opening  the  first  pair  of  valves  and  thus  puts  the  interlocks 
in  operation  on  the  next  pair. 

To  illustrate  this  operation,  the  reader  may  consider  a 
side-wall  culvert  at  Gatun  with  its  principal  rising  stem 
valves  at  each  change  of  level  from  one  lock  to  the  next. 


FIG.     7 TKANSFOR.VIEK      S  W  ITCH  liOA  Kll      I  .\      LOCK      .-iUH.ST.VTION 

The  control  of  these  valves  is  interlocked  so  that  if  the 
valves  are  opened  at  o:ie  particular  point  the  valves  a  lock- 
iength  upstream  or  downstream  cannot  be  opened.  Thus 
the  operator  is  limited  to  equalizing  the  water  between 
locks  and  cannot  allow  water  to  flow  from  the  upper  lock 
past  the  middle  lock  into  the  lower  lock,  which  operation, 
if  permitted,  might  flood  the  lower  lock  walls  and  the  ma- 
chinery chambers  in  them.  The  cylindrical  valves  are 
interlocked  so  that  if  those  on  one  side  are  opened  the  ones 
on  the  other  side  are  locked  closed,  and  the  opening  of  one 
switch  on  a  side  will  lock  the  opposite  ten.  This  prevents 
careless  cross-filling  between  locks,  an  operation  which 
might  be  combined  with  the  regular  method  and  produce 
flooding.  There  may  be  dry  seasons,  however,  when  it  will 
be  desirable  to  employ  cross  filling  to  economize  water,  so 
therefore  the  interlock  is  made  removable  by  the  use  of  a 
key  deposited  with  the  chief  operator. 

In  most  cases  the  locks  are  divided  into  two  unequal 
parts  by  the  intermediate  mitering  gates.  This  arrangement 
makes  it  necessary  to  divide  the  ten  cylindrical  valves  into 
two  groups  of  seven  and  three  respectively  for  the  long 
and  short  lengths.  .\  selecting  lever  is  provided  for  these 
interlocks  and  may  be  set  as  indicated  by  a  name-plate  on 
the  lever  to  "three."  "seven"  or  "ten"  respectively.    There- 


alter  the  corresponding  vaKes  are  subject  to  that  interloc 
and  the  others  of  the  group  of  ten  are  locked  closed  if  thr' 
or  seven  only  are  to  be  used.     This  arrangement  permi 
handling  small  vessels  without  waste  of  water  in  the  lar; 
chambers.    If  a  short  vessel  were  being  passed  downstrean- 
it  would  first  pass  into  the  chamber  having  three  cylin- 
drical  valves.     The  group  selective   lever  would   then   be 
placed   on   the   "three"   position,   which   woul<l   permit   the 
opening  of  three  valves  above  the   intermediate  gate  but 
would  lock  closed  the  other  seven  valves  above  it.     After 
the  vessel  had  been  passed  below  the  gate  the  handle  would 
be     reversed,     releasing     the     lever     and     locking     thne 
switches.    There  are  intermediate  rising-stem  valves  in  tli' 
side  walls  at  each  intermediate  gate,  but  no  interlocks  ai 
provided  for  these  valves. 

In  case  a  large  vessel  is  to  be  passed,  the  interlocks  on  tl 
intermediate  gates  can  be  made  ineflfective  by  the  oper.i 
tion  of  a  Vale  key  which  disconnects  the  central  switch 
from  the  operating  mechanism.  Turning  the  key  removes 
the  interlock  and  permits  the  intermediate  gates  to  be 
thrown  open  to  obtain  a  looo-ft.  level.  The  valves  can 
then  be  operated  independently  of  these  gates. 

To  obviate  the  possibility  of  flooding  the  locks  when  valves 
are  in  a  certain  position,  diagonal  interlocking  is  introduced 
between  the  rising  stem  valves  of  the  side  wall  and  those 
of  the  middle  wall  a  lock  length  away.  This  interlocking 
between  valves  diagonally  across  a  lock  when  the  cylin- 
drical valves  are  open  is  needed  to  prevent  the  flow  of 
water  from,  say.  the  upper  lock  by  way  of  a  side  wall  cul- 
vert to  the  middle  lock,  thence  by  way  of  the  middle  wall 
culvert  to  the  lower  lock,  which  might  allow  a  careless 
operator  to  flood  the  lower  lock  walls. 

Impregnatiox  of  Insulated  Parts 

To  withstand  the  humid  atmosphere  of  the  Isthmus,  all 
insulated  parts,  such  as  the  coils  of  solenoids,  relays,  cir- 
cuit-breakers and  other  apparatus,  have  been  impregnated 
with  non-hygroscopic  compounds.  .All  small  parts  are  made 
of  brass,  copper,  nionel  metal,  bronze  or  sherardized  iron 
or  steel.  Mica  and  treated  asbestos  lumber  have  been  used 
largely  in  place  of  fiber  or  wood. 

The  combined  weight  of  the  centralized  control  boards 
for  Gatun,  Pedro  Miguel  and  Miraflores  is  about  39  tons. 
In  their  construction  there  has  been  employed  about 
6,000.000  ft.  of  control  leads,  made  up  in  five-conductor  and 
eight-conductor  cables:  732  indicator  motors  and  464  con- 
trol switches. 

The  specifications  for  the  entire  generating,  lock-con- 
trolling and  distribution  system  for  operating  the  Panama 
Canal  were  prepared  under  the  supervision  of  Mr.  Edward 
Schildhauer,  electrical  and  mechanical  engineer  for  the 
Canal  Commission,  assisted  by  a  stafif  of  electrical  engi- 
neers including  Mr.  C.  B.  Larzelere.  who  was  closely 
identified  with  the  lock-control  problems,  and  Mr.  \V.  R. 
McCann.  who  was  concerned  with  the  generation  and  dis- 
tribution of  pow-er. 

The  equipment  described  in  the  foregoing  account  was 
furnished  by  the  General  Electric  Company. 


Electric  Lighting  and  the  Balkan  War 

The  new  electric-lighting  system  in  Uskuh.  Macedonia, 
underwent  many  vicissitudes  during  recent  months  while 
the  city  was  being  captured  and  recaptured  by  Servians. 
Turks  and  Bulgarians.  Uskub's  street-lighting  installation 
was  almost  finished  in  September  of  last  year  just  before 
the  war  broke  out.  During  the  period  of  fighting  and  siege 
the  plant  remained  inoperative.  Finally  the  city  was  car- 
ried by  the  Servian  army,  and  with  the  establishment  of 
military  rule  the  engineers  of  the  Servian  signal  corps  put 
the  lighting  plant  into  operating  order.  Since  that  time 
electric  service  has  been  installed  in  many  private  homes. 
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Cost  Figures  from  Brookings,  S.  D. 

By  E.  M.  Soreng 

Brookings,  S.  D.,  a  pretty  city  of  4000  population  and 
he  seat  of  the  state  college,  is  served  with  electricity  and 
;team  heat  from  a  municipally  operated  plant  which  has 
seen  made  a  financial  success  as  the  result  of  nitelligent 
ind  conservative  management. 

The  plant  building  is  a  one-story  brick  structure,  30  ft. 
)y  50  ft.  in  plan,  with  a  wooden  coal  shed  at  the  back  where 
"uel  is  unloaded  from  wagons  and  wheeled  into  the  boiler 
com  as  needed.  The  shed  has  a  large  storage  capacity 
>o  that  a  considerable  supply  can  be  laid  in  at  one  time.  A 
letter  price  can  be  obtained  by  buying  in  large  quantities, 
md  advantage  can  be  taken  of  any  change  in  the  market 
)rice.  The  boiler  room  contains  three  loo-hp  hand-fired, 
•eturn-tubular  boilers.  The  smokestack  is  of  brick  80  ft. 
ligh  and  5  ft.  in  diameter.  Two  units  comprise  the  gener- 
iting  equipment.  One  consists  of  a  12-in.  by  36-in.  100- 
•.p.m.  simple  engine,  built  by  the  Minneapolis  Steel  & 
Vlachinery  Company,  belted  to  a  6o-kw,  2200-volt,  6o-cycle, 
w'O-phase  alternator  of  the  Stanley  induction  type,  the  ex- 
:iter  being  belted  to  the  shaft  of  the  alternator.  The  other 
mit  consists  of  a  i6-in.  by  36-in.  engine  of  the  same  make, 
)elted  to  a  similar  150-kw  alternator.  An  exhaust-steam 
leating  system  was  installed  in  1904  and  heats  the  public- 
;chool  buildings  situated  within  a  block  of  the  plant,  the 
:ity  hall  and  a  number  of  business  buildings.  In  the  day- 
ime  during  cold  weather  not  enough  steam  is  available 
Tom  the  exhaust,  and  live  steam  is  used  to  supply  the 
k'ficiency. 

The  total  cost  of  the  present  plant  was  $41,000,  of  which 
)28,ooo  is  invested  in  the  plant  and  steam-heating  system 
ind  $13,000  in  the  lines,  transformers  and  meters.  The 
ilternating-current  system  as  first  installed  cost  $14,000, 
vhich  included  the  building,  smokestack,  two  boilers,  the 
)0-kw  alternator,  switchboard,  some  auxiliary  apparatus 
n  the  plant,  and  some  additional  line  construction  and  trans- 
formers. This  money  was  raised  from  the  sale  of  5  per 
rent  bonds  appropriated  from  a  sixty-thousand-dollar  water- 
ivorks  issue. 

In  the  last  ten  years  $30,000  worth  of  bonds  and  warrants 
lave  been  retired  from  the  earnings  of  the  plant,  and  $2,000 


FIG.    I ENGINE   ROOM    IN    .MUNICIPAL  PLANT,  BROOKINGS,   S.   D. 

>f  the  earnings  has  been  applied  to  street  improvements. 
The  street  lighting  has  not  always  been  credited  to  the  plant 
ind  has  never  been  metered,  so  that  the  amount  to  be 
:redited  to  the  plant  from  this  source  can  only  be  esti- 
nated  by  comparison  with  similar  cities  near  by.  A  con- 
servative estimate  of  the  amount  to  be  credited  to  the 
slant  for  this  service  is  $1,500  a  year,  which,  with  interest, 


would  amount  to  at  least  $iS,ooo  in  ten  years.  This  makes 
a  total  revenue  of  the  plant  in  ten  years  $50,000;  or,  in 
other  words,  during  ten  years  the  plant  has  earned  $9,000 
above  its  cost,  after  paying  expenses. 

The  gross  revenue  from  lighting  in  1912,  exclusive  of 
street-lamp  service,  was  $15,600,  representing  about  200,- 
000  kw-hr.  at  the  switchboard  and  a  load-factor  of  11  per 


FIG.  2 SWITCnnOARD   IN    MUNICIPAL   PLANT.   BROOKINGS,  S.   U. 

cent.  The  revenue  from  heating  was  $5,600,  making  the 
total  revenue  $21,200. 

A  good  grade  of  Iowa  or  Illinois  coal  is  used  and  in  cost 
averages  $4.50  a  ton,  delivered  in  the  bins.  In  1912  the 
cost  for  coal  was  $9,000.  The  city  employs  one  superin- 
tendent of  light,  heat  and  water,  most  of  his  time  being 
charged  to  the  lighting  and  heating.  Two  engineers  work 
twelve-hour  shifts  and  one  fireman  works  from  noon  to 
midnight.  During  the  rest  of  the  day  the  engineer  on  duly 
does  his  own  firing.  One  lineman  is  employed  continu- 
ously and  part  of  the  time  has  an  assistant.  These  men 
also  read  the  meters.  One  of  the  linemen  spends  half  of 
his  time  at  the  pumping  plant  of  the  city  water-works,  so 
that  the  time  of  four  men  besides  the  superintendent  is 
charged  to  the  light  and  heat  plant.  One-third  of  the 
salary  of  the  city  auditor  and  his  clerk  is  also  charged  to 
the  lighting  and  heating  plant. 

The  cost  of  electrical  energy  at  the  switchboard  is  4.5 
cents  per  kw-hr.,  not  including  fixed  charges,  or  about  6 
cents  including  all  fixed  charges.  The  sum  of  the  readings 
of  the  customers'  meters  is  70  per  cent  of  the  reading  of 
the  station  instruments,  so  that  the  total  cost  of  energy  is 
about  9  cents  per  kw-hr.  to  the  customer,  which  includes 
ihe  fixed  charges  on  the  distributing  system.  The  total 
connected  motor  load  is  only  about  50  hp,  so  that  the  reve- 
nue from  this  source  is  small  and  has  been  included  with 
the  lighting  in  giving  the  income. 

The  rate  for  lighting,  up  to  April,  1913,  has  been  12.5 
cents  per  kw-hr.  and  for  motor  service  8  cents  per  kw-hr., 
in  any  quantity.  The  present  rate  for  lighting  is  10  cents 
per  kw-hr.  up  to  30  kw-hr.  per  month  and  8  cents  for  all 
above  this  amount  and  for  motors  8  cents  per  kw-hr.  up 
to  100  kw-hr..  and  5  cents  for  all  above  this  amount.  The 
present  rate  is  lower  than  in  most  cities  in  this  section  of 
the  country,  the  old  rates  having  been  as  low  as  or  lower 
than  most.  The  municipality  also  operates  its  own  central- 
energy  telephone  exchange,  which  has  about  650  sub- 
scribers. The  total  cost  of  the  system  was  $35,000,  and  tht 
monthly  revenue  of  the  plant  is  $900. 

For  the  success  of  the  Brookings  plant  much  credit  is 
due  to  Prof.  H.  H.  Hoy,  of  the  electrical-engineering  de- 
partment of  the  state  college,  who  has  served  on  the  local 
committee  for  many  years. 
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Handling,  Sampling  and  Testing:  of  Transformer  Oil 

By  liEoRcjE  L.  Armstro\(; 

hi  a  large  electrical  distribution  system,  such  as  that  of 
the  Southern  California  Edison  Company,  transmitting 
energy  at  potentials  of  from  10,000  volts  to  75,000  volts, 
much  dependence  must  be  placed  on  the  station  and  sub- 
station  transformers   in   order  that   service   shall   be   unin- 
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terrupied.  Modern  transformer  design  tends  toward 
greater  dependence  on  oil  for  insulation  and  less  on  mica 
or  other  mechanically  strong  types  of  insulation.  If  the 
temperature  of  the  transformer  is  controlled  either  by 
means  of  the  water-cooled  method  or  the  forced-oil  method, 
there  is  an  opportunity  for  moisture  to  enter  the  oil  and 
thereby  decrease  its  value  as  an  insulator. 

The  oil  in  use  at  the  present  time  as  a  transformer  cool- 
ing and  insulating  medium  is  obtained  by  fractional  distil- 
lation of  crude  petroleum  until  it  has  approximately  the 
lollowing  properties,  which  are  averages  of  those  stand- 
ard for  oil  intended  for  use  in  a  60,000-volt  transformer: 

Specific  gravity — 70  deg.  to  85  deg.  Baume. 

Color — As  light  as  possible  for  an  untreated  oil.- 

Base — Preferably  a  paraffin  base. 

X'iscosity — 40  seconds  at  40  deg.  C.   (Sayliolli. 

i'er  cent  of  sulphur — 0. 

Reaction — Neutral. 

Moisture — One  part  in  200,000  or  less. 

Practice  has  shown  that  transformer  oil  deteriorates 
upon  use  and  heating.  If  the  oil  is  not  up  to  standard,  it 
will  throw  down  an  asphalt-like  deposit.  Water,  sulphur 
or  other  foreign  matter  also  mixes  with  the  oil,  resulting 
in  the  lowering  of  the  dielectric  strength  to  such  a  value 
I  hat  the  transformer  is  at  any  time  liable  to  break  down 
electrically.  Every  possible  precaution  should  therefore  be 
taken  in  handling  the  oil  and  it  should  be  tested  fre- 
iniently  and  with  extreme  care  in  order  to  check  any  de- 
terioration that  may  be  starting.  In  varying  degrees  the 
oils  obtained  from  the  manufacturers  are  liable  to  have 
water  dissolved  in  them,  and  therefore  moisture  is  the 
most  important  of  the  foreign  substances  to  be  guarded 
against  in  the  handling. 

The  Southern  California  Edison  Company  has  experi- 
enced trouble  with  the  oil  used  in  its  transformers  in  the 
past,  and,  as  a  result,  it  has  recently  instituted  a  trans- 
former oil  department  which  has  supervision  over  the 
handling,  sampling  and  testing  of  transformer  oil  to  the 
end  that  transformer  failures  may  be  decreased.  The 
writer  is  in  charge  of  the  testing  of  oil  and,  even  in  a  few 
months,  has  been  able  to  show  that  the  establishment  of 
this  department  was  well  advised  because  a   considerable 


number  of  the  transformers  which  make  up  a  total  rating 
of  over  200,000  kvv  have  been  found  to  have  defective  oil. 

Shipment  of  oil  in  cither  tank  cars  or  steel  drums  intro- 
duces the  possibility  of  moisture  or  other  foreign  sub- 
stances entering  the  oil.  Consequently  the  rule  should  be 
that  all  oil  should  be  filtered  immediately  before  placing 
it  in  transformers.  When  this  is  impracticable  the  drums 
should  be  subjected  to  the  following  treatment:  They 
should  be  placed  in  such  a  position  that  the  bunghole  is 
lowest  and  a  blast  of  hot,  dry  air  should  then  be  circu- 
lated within  the  drum  until  it  has  reached  a  temperature 
of  8n  deg.  C.  After  this  temperature  has  been  maintained 
five  hours,  the  drum  may  be  filled  with  the  desired  oil, 
which  has  been  previously  dried  and  sealed  tightly.  The 
drums  should  be  kept  on  their  sides  in  order  that  no  mois- 
ture can  collect  on  the  heads. 

Transformers  should  be  dried  as  soon  as  they  ar6  re- 
ceived from  the  manufacturer  or  before  being  placed  in 
service,  and  the  best  method  yet  evolved  for  doing  this  is 
by  means  of  a  blast  of  air  which  is  electrically  heated  to  a 
temperature  of  from  80  deg.  C.  to  85  deg.  C.  The  air  should 
be  forced  through  the  large  valve  at  the  bottom  of  the 
transformer  and  allowed  to  escape  through  the  manhole  in 
the  top.  After  the  temperature  of  the  interior  of  the 
transformer  has  reached  68  deg.  C.  it  should  be  held  at  that 
temperature  for  from  twenty-four  hours  to  ninety  hours, 
depending  on  the  size  of  the  transformer.  For  a  loo-kw 
transformer  twenty-four  hours  is  sufficient;  for  a  1500-kw 
transformer  ninety  hours  is  needed. 

After  the  transformer  is  dried  the  oil  to  be  used  should 
be  pumped  into  it  through  a  filter  press,  care  being  taken 
that  the  manufacturer's  instructions  as  to  heating  the  paper 
be  rigidly  adhered  to.     It  should  be  heated  to  85  deg.  C. 
for  twenty-four  hours.     The   Southern  California  Edison 
Company  uses  a  General  Electric  portable  filter  having  a 
rating  of  30  gal.  per  minute.     It  is  desirable — in  fact,  im- 
perative— that  a  metal  hose  be  used  in  preference  to  one 
made  of  rubber.    A  rubber  hose  breaks,  leaks  and,  what 
more  important,  is  liable  to  contain  sulphur  or  other  i: 
purities,  which  enter  the  oil  passing  through  such  a  ho 
and  thereby  contaminate  it. 

The  following  results  of  introducing  sulphur  into  oil  wer.- 
experimentally  determined:  Some  pieces  of  commercial 
rubber  were  put  into  a  sample  of  transformer  oil  of  specific 
gravity  0.857,  testing  48,600  volts,  and  left  there  for  18.; 
hours.    At  the  end  of  this  period  the  oil  was  re-tested  and 
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shewed  an  average  of  12,900  volts  on  four  tests.  Further 
experiment  showed  that  neither  heating  nor  double  filtration, 
or  both,  would  again  raise  the  breakdown  value  of  the  oil 
above  30,000  volts.  The  conclusion  was  that  the  quantity  o( 
sulphur  in  the  rubber  was  sufficient  to  spoil  the  oil  perma- 
nently and  that  if  rubber  hose  is  used  to  convey  oil  a  similar 
result  may  be  expected. 
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Samples  of  the  oil  should  be  tested  frequently  while  it  is 
l)eing  filtered  into  the  transformer.  When  the  oil  is  run 
through  a  filter  which  contains  fresh  filter  papers  it  be- 
eumes  filled  with  minute  air  bubbles  which  are  invisible  to 
the  naked  eye  but  which  are  discernible  through  a  micro- 
scope. The  bubbles  of  air  remain  in  the  oil  even  for  from 
twenty-four  to    forty-  sight  hours,   and  during  this  time   a 

TABLE    I PROPERTIES    OF   FOUR    SAMPLES   OF   OIL 


Sam- 
ple 


A 

0.85 

160 

60 

Light  amber 

B 

0.76 

120 

30 

White 

C 

0.86 

170 

75 

Dark  brown 

D 

0.857 

174 

" 

Dark  amber    ■ 

i 

sample  tested  will  break  down  at  a  low  value.  Conse- 
quently, in  order  to  obtain  a  true  value  of  breakdown  volt- 
age of  the  oil  after  it  has  been  placed  in  a  transformer,  the 
oil  should  stand  at  least  twenty-four  hours,  and  preferably 
forty-eight  hours,  before  testing  if  the  exigencies  of  the 
work  permit.  At  the  end  of  this  time  the  oil  should  be 
tested  as  follows: 

Testing  Transformer  Oil 
Samples  taken  from  both  the  top  and  bottom  of  the  trans- 
former should  be  tested.  Top  samples  may  be  taken  from 
the  gage-glass  valve,  and  samples  from  the  bottom  may  be 
removed  through  a  small  sampling  valve  (preferably)  which 
should  be  located  as  near  to  the  bottom  of  the  tank  as  pos- 
sible and  never  over  one-tenth  of  the  distance  from  the  bct- 
icm  to  the  top.  Drain  valves  are  often  placed  in  the  very 
bottom  and  samples  may  be  taken  from  it.  If  necessary, 
the  large  drain  valve  may  be  opened,  but  this  is  undesirable 
because  the  oil  pressure  forces  a  flow  which  is  not  easily 
controlled,  and  besides  a  large  valve  cannot  be  easily 
cleaned.  The  gage  valve  and  sampling  valve,  or  whatever 
may  be  used,  should  be  thoroughly  cleaned  by  wiping  it 
with  a  clean  dry  cloth  (not  waste)  until  the  attendant  is 
confident  that  neither  moisture  nor  dirt  is  on  any  exposed 
surface  with  which  the  oil  may  come  in  contact.  If  the 
sample  is  to  be  tested  on  the  spot,  it  should  be  drawn 
directly  into  the  test  box  without  intermediate  contact  with 
any  other  container.  The  test  box  should  be  half  filled, 
.•^haken  and  the  oil  thrown  out.  This  should  be  repeated  and 
then  the  test  bo.x  should  be  filled  and  permitted  to  stand  at 
least  ten  minutes  before  testing.  Care  should  be  taken  not 
to  insert  the  fingers  into  the  oil  nor  to  touch  the  inside  sur- 
faces of  the  test  box.  Precaution  should  also  be  exercised 
so  that  no  water  is  liable  to  splash  into  the  oil  or  dust  col- 
lect on  it. 

If  the  oil  is  to  be  transported  before  testing,  it  can  be 
drawn  into  one-quart  Mason  fruit  jars  which  have  been 
cleaned  and  had  the  inside  glass  tops  removed.  The  sample 
jars  may  be  cleaned  as  follows:    Before  using  wash  the  jar 

TABLE   II BREAKDOWN    IN    KILOVOLTS 


Sample 

First 

Second 

Third 

Fourth 

Mean 

A 

9.9 

10.3 

27.9 

28.8 

19  2 

B 

27.3 

24.6 

42.0 

34.2 

31  .9 

C 

iS.O 

30.0 

28.8 

32.8 

24.1 

D 

16.2 

U.S 

16.4 

17.1 

16.1 

and  cover  with  gasoline  and  heat  them  until  they  are  too  hot 
to  hold  comfortably.  While  still  hot  fill  the  jar  half  full  of 
the  oil  to  be  tested.  Then  screw  on  the  cover  and  shake 
violently.  Discard  the  oil  and  fill  the  jar  completely  with 
fresh  oil  and  screw  the  cover  down  tiglitly  on  a  new  dry 
jar  rubber. 


Samples  should  always  be  drawn  directly  into  the  sample 
jar  without  contact  with  any  intermediate  container,  if  pos- 
sible. If  any  other  container  is  used,  it  should  receive  the 
same  preliminary  treatment  as  the  jar  itself.  Labels  should 
be  attached  to  the  jars  giving  rating,  voltages,  serial  number, 
and  whether  tlie  oil  is  a  top  or  bottom  sample. 

The  standard  test  bo.x  used  has  inside  dimensions  of  2j/^ 
in.  by  3  in.  by  6  in.  and  will  hold  slightly  less  than  one  quart 
of  oil.  The  center  of  the  terminals  is  1.5  in.  under  the  sur- 
face of  the  oil  when  the  box  is  filled.  It  is  important  that 
the  same  level  be  always  maintained  in  it  so  that  compari- 
sons shall  be  accurate,  because  it  has  been  found  tliat  a  dif- 
ference in  the  head  causes  a  difference  in  the  breakdown 
value,  the  highest  head  giving  a  correspondingly  higher 
value.  It  is  immaterial  whether  the  terminals  in  the  test 
box  are  both  flat  and  }4  in.  in  diameter  or  one  flat  and  one 
hemispherical. 

.A.  change  from  the  usual  test  box  was  tried  when  a  piece 
of  apparatus  consisting  of  two  'i-in.  terminals  with  con- 
necting wires  was  made  for  insertion  into  the  oil  while  in 
the  sampling  jar.  The  wires  were  insulated  by  hard-glass 
tubes  having  an  outside  diameter  of  J4  in.  and  an  inside 
diameter  of  1/16  in.  The  apparatus  was  unsatisfactory  be- 
cause of  flash-overs  between  the  upper  terminals  and  also 
because  the  oil  tested  had  such  a  high  dielectric  strength  as 
to  cause  an  arc  to  start  through  the  glass  in  preference  to 
the  0.2-in.  oil  gap.  Oil  has  been  tested  which  did  not  break 
down  until  a  tension  of  76,000  volts  was  applied.  A  value 
of  44,600  volts  was  found  to  be  the  average  of  the  tests 

TABLE    III RESULTS    OF    FINAL   EXPERIMENT 


Sample 

First 

Second 

Third 

Fourth 

Mean 

A 

30.8 

31.6 

31.6 

28.0 

.30.5 

B 

28.0 

30.8 

40.8 

40.8 

.14.9 

C 

15.2 

17.0 

15.6 

15.4 

15.7 

D 

13.2 

13.2 

13   4 

14.2 

13.5 

made  on  fifty  samples  of  oil  taken  at  random   from  400 
samples  out  of  60,000-volt  transformers. 

E.xperiment  has  shown  that  the  size  of  the  testing  set 
does  not  affect  the  breakdown  point  of  tlie  oil.  A  testing 
set,  half  of  which  is  shown  in  the  illustration,  was  used  and 
a  small  set  having  two  shunt  transformers  of  a  combined 
rating  of  400  watts  was  experimented  with.  Comparisons 
of  breakdowns  agree  closely  for  values  above  15,000  volts, 
below  which  the  larger  set  gave  the  lower  values.  Mean 
results  follow  : 

. ■ VULTS .. 

10-kwset 38.500  21,600  25,600  24.900  8.500 

400-wattset 38,100  21,900  22,400  32.700  11.300 

Therefore  it  will  be  seen  that  test  results  are  comparable 
even  when  made  by  different  test  sets,  and  different  test 
boxes  having  terminals  of  different  kinds,  provided  the 
gaps  are  con.stant. 

When  samples  are  collected  in  jars  to  be  tested,  a  small 
quantity  of  the  oil  should  be  poured  over  the  gap  to  rinse 
the  box,  and  then  discarded.  The  gap  is  adjusted  by  a  0.2- 
in.  gage,  the  box  filled  and  the  voltage  applied  until  at  least 
three  successive  check  tests  are  made  on  each  sample.  The 
oil  may  or  may  not  be  stirred  between  tests,  since  it  has 
been  found  that  an  action  takes  place  which  causes  the  oil 
to  circulate,  because  of  the  impressed  emf. 

After  using  the  test  box  it  should  be  completely  filled 
with  oil  and  covered  with  glass  in  order  to  keep  out 
moisture  and  dust.  The  face  of  the  terminals  should  be 
dressed  at  least  once  a  week  if  tests  are  made  every  day  in 
order  that  practically  parallel  faces  shall  be  presented.  The 
quart  sample  jars  should  be  left  full  of  good  oil  and  the 
covers  screwed  down.  Nothing  except  transformer  oil 
should  ever  be  put  into  these  jars. 

Extensive  experiments  were  made  to  determine  the  effect 
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water  on  oil  so  that  a  curve  could  be  drawn  comparing 
e  quantity  of  water  in  a  given  amount  of  oil  and  break- 
iwn  values.  An  experiment  was  also  made  in  order  to 
terniine  to  what  extent  various  makes  and  grades  of  oil 
terioratc  when  placed  in  contact  with  water.    The  vame 

the  experiment  lay  in  the  fact  that  the  conditions  were 
lite  similar  to  those  when  a  small  leak  develops  in  the 
oling  coil  of  a  transformer  and  the  water  is  precipitated 

minute  drops  through  the  oil  and  finally  collects  in  the 
ittom.  Four  i-gal.  samples,  known  as  A,  B,  C  and  D, 
:re  selected  which  had  the  properties  given  in  Table  I. 
Each  of  these  samples  was  subjected  to  the  following 
satment:  One  pint  of  water  and  one  pint  of  oil  were 
aken  thoroughly  together  in  a  gallon  bottle  until  the  mix- 
re  was  milky-white.  The  bottle  was  then  filled  with  the 
me  oil  and  the  whole  was  placed  in  a  quiet  place  where 

would  remain   undisturbed.     Tests  were  made   fifty-six 
ys  later  on  samples  wiiich  were  siphoned  from  the  top 
irt  of  the  gallon  bottle  from  a  point  at  least  7  in.  above 
e  surface  of  the  water. 
.•\dditional  water  was  then  shaken  up  with  the  remainder 

the  samples  and  allowed  to  stand  for  160  days  in  order 

permit  all  the  water  which  was  not  held  in  solution  to 
ecipitale.  Table  III  gives  the  final  results  of  this  experi- 
ent. 

Thus  it  is  seen  that  somewhat  similar  oils  are  affected  to 
ite  wide  degrees  when  in  contact  with  water  and  that 
I  can  be,  and  is,  produced  which  is  better  suited  for  trans- 
rmer  insulation  than  that  required  by  some  of  the  present 
[inufacturers. 

A  Triumph  in  Central-Station  Diplomacy 

Here  is  an  account  of  how  an  impoverished  plant  in  the 
mds  of  a  receiver  was  put  on  its  feet  financially  with  a 
iblic  demand  for  a  25  per  cent  increase  in  rates.  The 
ntral  station  in  question  supplied  electricity  to  a  small 
wn  in  the  East  with  a  winter  population  of  4500.  It 
as  taken  from  the  receiver  and  gained  a  new  lease  of  life 
ider  the  management  of  a  small  syndicate  of  public-utility 
)erators  which  saw  in  the  property  an  opportunity  to 
■velop  business  along  modern  lines.  The  task  was  acconi- 
ished  after  a  thorough  study  of  the  local  conditions  had 
•en  made  and  after  the  consuming  public  had  been  thor- 
ighly  canvassed  as  to  the  needs  of  the  situation. 
The'  method  employed  in  achieving  these  results  involved 
rsonal  conferences  with  consumers.  Good  use  was  also 
ade  of  letters  sent  to  every  user  of  service  setting  forth 
e  exact  status  of  affairs  and  the  need  of  higher  rates, 
the  following  paragraphs  are  given  the  essential  features 
the  statement  addressed  to  each  consumer,  which  re- 
ilted  in  a  four  to  one  vote  by  the  company's  customers 
at  the  price  of  electricity  be  raised  from  16  to  20  cents 
■r  kw-hr.,  in  order  that  the  new  concern  might  take  up 
e  rehabilitation  of  the  property. 

Text  of  Letter  to  Consumers 
By  way  of  introduction  in  its  letter,  the  syndicate  ex- 
lined  to  each  consumer  that  it  had  been  invited  to  ad- 
hce  the  funds  necessary  to  put  the  lighting  company  in 
condition  to  give  satisfactory  and  reliable  service  and 
50  the  money  necessary  to  enlarge  the  electric  plant  and 
stribution  system  so  that  the  town  might  have  a  thor- 
ighly  modern  installation  serving  the  entire  community. 
ie  statement  then  proceeded  in  part  as  follows : 
"As  you  doubtless  know,  the  company  is  in  financial 
fficulties  and  is  in  the  hands  of  a  receiver.  We  are  ad- 
sed  that  the  service  in  the  past  has  been  far  from  satis- 
ctory.  We  have  had  the  plant  and  distribution  lines  of 
e  company  examined  by  competent  engineers,  who  advise 
that  the  plant  is  in  bad  condition  and  unable  to  give 
tisfactory  service.  It  is  impossible  to  start  one  of  the 
I  engines,  and  the  other  oil  engine  has  to  be  constantly 


repaired  to  keep  it  in  an  operating  condition.  This  con- 
dition, we  are  told,  has  resulted  in  frequent  shut-downs 
which  have  caused  the  street,  house  and  store  lamps  to  go 
out,  thus  destroying  the  usefulness  of  the  service  and  caus- 
ing great  inconvenience  and  some  danger.  I'urther  than 
this,  in  some  cases  the  distribution  lines  of  the  company 
are  so  small  that  they  will  not  carry  electricity  enough  to 
serve  all  customers,  causing  lamps  to  grow  dim  and  power 
to  diminish  when  more  than  a  certain  number  of  customers 
are  using  electricity  at  the  same  time. 

Poor  Service  Result  of  Insufficient  Return 

"The  deplorable  condition  of  the  plant  and  distribution 
lines  of  the  company  and  of  the  service  furnished  by  it 
is  not  due  necessarily  to  lack  of  desire  on  the  part  of  the 
present  owners  of  that  property  to  give  satisfactory  serv- 
ice and  keep  it  up  to  modern  standards  of  efficiency.  The 
financial  and  operating  difficulties  of  the  company  are  pri- 
marily due  to  the  fact  that  it  has  not  been  receiving  a 
living  price  for  its  electricity  from  the  consumers  whom  it 
serves.  The  insistent  bills  such  as  wages,  fuel  and  taxes 
have,  of  course,  been  paid,  but  because  of  the  low  prices 
received  there  was  not  money  enough  to  keep  the  lines  and 
machinery  in  repair  and  little  by  little  the  service  got  into 
its  present  unsatisfactory  and  unreliable  condition.  It  has 
simply  been  a  case  of  selling  service  at  less  than  cost. 

"It  will  be  a  difficult  and  e.xpensive  task  to  put  the  elec- 
tric lighting  property  in  Blanktown  on  a  basis  which  can 
satisfy  the  proper  demands  of  the  consumers.  A  large 
amount  of  engineering  must  be  done;  new  machinery  must 
be  installed;  the  lines  must  be  enlarged  and  extended. 
Since  we  have  been  invited  to  undertake  to  supply  the 
money  for  this  work,  we  have  had  the  entire  situation  care- 
fully examined  by  our  engineers,  and  we  are  of  the  opinion 
that  it  will  not  be  possible  for  us  to  do  anything  in  the 
matter  unless  on  a  basis  of  hearty  co-operation  with  the 
people  of  Blanktown.  In  our  opinion,  the  only  plan  which 
can  succeed  is  a  co-operative  one. 

Conditions   Necessary   to   Rehabilitation 

"We  will  form  the  Blank  Electric  Light  Company  and 
pay  into  it  in  cash  $35,000.  which  will  be  necessary  ( I )  to 
buy  and  install  a  modern  steam  and  electric  plant:  (2)  to 
buy  the  present  distribution  system  and  old  plant  of  the 
Blank  Company;  (3)  to  make  the  necessary  extensions  an<t 
improvements  on  the  distribution  system,  and  (4)  to  fur- 
nish the  company  with  proper  working  capital  so  that  it 
will  not  have  to  place  a  mortgage  on  its  property  or  become 
involved  in  debt  as  did  the  Blank  Company.  We  agree 
that  this  $33,000  will  be  used  for  these  purposes  if  thi? 
plan  is  adopted. 

"This  is  the  smallest  amount  of  money  that  our  engineers 
figure  will  accomplish  these  four  things  which  are  abso- 
lutely necessary  if  the  Blank  Electric  Light  Company  is  to 
become  one  of  the  useful  institutions  of  Blanktown.  We 
will  also  agree  that  one  or  two  Blanktown  men  shall  be 
added  to  the  board  of  directors  of  the  company,  so  that 
Blanktown  shall  be  properly  represented  at  all  business 
meetings  of  the  company.  We  will  also  agree  that  arrange- 
ments shall  be  made  with  local  contractors  so  that  they  can 
wire  the  houses  and  other  buildings  of  those  desiring  elec- 
tricity at  low  prices  and  upon  convenient  terms.  The  fore- 
going offer  is  conditioned  upon  the  willingness  of  the  con- 
sumers of  electricity  in  Blanktow'n  to  co-operate  with  us 
and  pay  the  rates  necessary  to  allow  the  company  to  meet 
its  obligations,  including  labor  and  all  operating  expenses, 
interest,  taxes  and  cost  of  maintenance  and  depreciation. 

"Our  engineers  estimate  that  to  give  the  town  a  reliable 
electric  lighting  service  a  net  rate  of  20  cents  per  kw-hr. 
will  have  to  be  established  as  the  price  for  energy  for 
lighting,  and  $20  per  annum  for  each  street  light  of  the 
same  candle-power  as  is  now  being  used  and  burning  the 
same  number  of  hours  and  nights  each  year  as  at  the  pres- 
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ent  time.  The  good  service  that  these  prices  will  make 
possible  will  save  you  the  expense  and  inconvenience  of 
maintaining  and  using  kerosene  lamps  and  other  emergency 
lighting  outfits. 

Co-operative  Features  of  the  Plan 

"As  this  plan  that  we  propose  is  on  a  co-operative  basis, 
it  will  be  agreed  that  at  the  close  of  the  fiscal  year,  June 
30,  1914,  earnings  and  expenditures  for  the  year  will  be 
computed,  and  if  there  is  an  amount  left  after  deducting  the 
cost  of  operation,  maintenance,  taxes  and  a  fair  return  on 
the  value  of  the  plant  and  the  proper  amount  for  depre- 
ciation, the  balance  will  be  credited  to  the  customers  on 
their  monthly  bills  pro  rata.  The  same  plan  will  be  fol- 
lowed each  year  until  it  is  found  that  the  present  rates  can 
again  be  safely  established.  In  this  way  the  company  will 
absolutely  insure  to  the  users  of  electricity  the  return  of 
every  cent  beyond  the  necessary  cost  of  doing  the  busi- 
ness. The  prices  mentioned  above  are  the  lowest  which  can 
possibly  be  adopted  and  still  enable  the  company  to  fulfil 
its  necessary  obligations  to  the  public,  to  itself  and  to  the 
money  invested  in  its  property. 

"We  are  willing  to  become  interested  in  the  property  only 
on  the  basis  that  the  people  of  Blanktown  want  us  to  do 
so,  and  provided  we  can  start  doing  business  on  a  co-oper- 
ative basis  as  suggested  above  or  on  some  similar  basis  if 
a  better  one  can  be  devised.  We  should  be  pleased  to  have 
your  suggestions  in  the  matter.  By  active  co-operation,  the 
business  of  the  company  should  be  increased,  enabling 
future  reductions  in  rates.  If  it  is  your  desire  to  secure 
reliable  service  at  fair  prices,  v^'e  are  ready  to  do  our  best 
to  give  it  to  you.  We  ask  that  you  indicate  upon  the  in- 
closed slip  whether  or  not  you  want  us  to  invest  our  money 
and  our  efforts  to  improve  the  electric-light  plant  and  sys- 
tem in  your  town.  Please  return  this  slip  filled  in  as 
requested  not  later  than  Aug.  20,  1913.  Our  Mr.  R  and 
Mr.  T  are  planning  to  be  in  Blanktown  on  .'Vug.  18  and  19 
and  will  be  pleased  to  meet  you  to  answer  any  questions 
you  may  wish  to  ask  if  you  will  return  the  inclosed  slip." 

Appendix  Defining  Terms  Used 

Accompanying  the  foregoing  letter  there  was  inclosed 
an  appendix  sheet  giving  definitions  of  the  terms  "oper- 
ating expense,"  '"reasonable  rate  of  interest,"  "mainte- 
nance" and  "depreciation,"  with  the  following  discussion: 

"It  is  not  as  difficult  now  as  formerly  to  estimate  just 
what  the  obligations  of  a  lighting  company  are.  Recently 
the  United  States  Supreme  Court  and  the  Court  of  Ap- 
peals in  the  State  of  New  York,  as  well  as  other  important 
courts,  have  passed  upon  these  questions.  Briefly  these 
obligations  are  as  follows : 

"First,  the  actual  cost  of  operating  the  plant  and  produc- 
ing and  distributing  the  electricity,  including  the  expense 
of  management  and  the  cost  of  maintaining  or  keeping  in 
repair  the  producing  plant  and  distribution  system,  must 
be  met. 

"Second,  an  amount  of  money  must  be  set  aside  each 
year  which  will  be  sufficient  ultimately  to  replace  the  vari- 
ous parts  of  the  plant  and  distribution  system  as  they  wear 
out.  With  the  best  of  care,  all  machinery  and  apparatus 
ultimately  become  useless,  and  the  company  must  be  gradu- 
ally building  up  a  fund  to  replace  this  machinery  and  appa- 
ratus as  it  wears  out,  otherwise  it  will  be  in  financial  and 
operating  difficulties  in  the  course  of  a  few  years  when  the 
machinery  and  apparatus  start  to  become  useless.  There 
should  be  set  aside  each  year  for  the  purpose  of  replacing 
the  property  not  less  than  7  per  cent  of  the  value  of  the 
property.  This  percentage  is  based  on  long  experience  of 
manufacturing  and  electrical  engineers  from  an  observa- 
tion of  the  actual  workings  of  electric  lighting  plants. 
Some  parts  of  the  property  will  become  practically  useless 
in  a  much  shorter  length  of  time  than  other  parts,  but  at 
the  end  of  approximately  fifteen  years  practically  all  of 


it  will  be  useless  or  unreliable.  Those  parts  which  have  not 
been  replaced  during  the  fifteen  years  will  have  to  be  re- 
placed by  that  time.  If  they  are  not  so  replaced,  the  effi- 
ciency and  service  of  the  company  will  be  handicapped. 
"And,  third,  a  fair  return  on  the  value  of  the  property 
must  be  made  to  the  owners  who  have  put  their  money 
into  the  business  and  who  take  the  business  risk  of  the 
investment.  It  is  impossible  to  make  improvements  and 
extensions  if  the  money  with  which  to  make  them  cannot 
be  secured,  and  the  persons  who  have  this  money  to  invest 
or  loan  will  not  do  it  unless  they  get  what  is  generally  con- 
sidered a  fair  return.  The  question  as  to  what  is  a  fair 
return  on  money  invested  in  a  public  lighting  business  has 
been  considered  by  the  courts  we  have  referred  to  above. 
In  New  York  City,  where  there  is  held  to  be  the  smallest 
risk  of  any  place  in  the  country  to  those  having  their  capital 
invested  in  the  manufacture  and  distribution  of  gas  or 
electricity,  the  fair  rate  is  considered  to  be  6  per  cent  per 
annum  upon  the  money  actually  invested  or  upon  the  value 
of  the  property,  which,  as  the  court  states,  is  the  replace- 
ment value  of  the  property  plus  a  reasonable  allowance  for 
the  cost  of  the  necessary  engineering  and  incidentals.  In 
Kings  County,  a  part  of  New  York  City,  a  7.5  per  cent 
return  on  the  value  of  the  property  is  a  fair  return.  In 
the  smaller  municipalities  in  Massachusetts  a  return  of  8 
to  10  per  cent  is  necessary  to  take  care  of  these  business 
risks." 


The  Science  and  Art  of  the  Pupin  Coil 

Dr.  Michael  I.  Piipin,  of  Columbia  Cniversity,  addressed 
the  New  York  Electrical  Society,  Dec.  18,  on  the  topic 
"The  Science  and  Art  of  the  Pupin  Coil."  In  the  course 
of  his  interesting  lecture  Dr.  Pupin  made  striking  use  of 
mechanical  analogies  to  explain  some  of  the  phenomena 
of  telephonic  transmission. 

To  transmit  mechanically  a  given  amount  of  energy  to 
a  distant  point,  he  explained,  one  has  the  choice  of  using 
a  small  mass  at  high  velocity  or  a  large  mass  at  low 
velocity.  When  transmission  takes  place  through  a  fric- 
tional  medium  the  high-velocity  small  mass  dissipates  much 
of  its  energy  in  the  intervening  medium.  Electrically  as 
well  as  mechanically,  therefore,  it  is  advantageous  to 
employ  low-velocity  heavy  masses  and,  similarly,  electric 
circuits  having  large  magnetic  mass  (inductance).  Nature 
has  failed  to  provide  a  material  affording  the  required  large 
inductance  per  unit  of  length,  but  the  desired  result  can  be 
obtained  by  inserting  inductance  coils  at  intervals  in  the 
line,  provided  that  these  intervals  are  well  within  the  wave- 
length employed.  The  result  is  similar  to  that  of  loading 
a  cord  with  small  lead  weights;  the  cord  will  transmit 
transver.se  waves  of  large  amplitude  much  as  if  it  were 
itself  of  large  and  uniformly  distributed  mass. 

In  the  practical  loading  of  lines  the  coils  are  now  in- 
serted about  eight  to  the  wave-length,  although  accurate 
spacing  need  not  be  preserved.  To  prevent  "cross-talk" 
where  groups  of  loading  coils  are  installed  together  in 
constricted  space,  the  toroidal  or  ring-shaped  core  was  de- 
veloped. Such  coils  are  devoid  of  leakage  flux.  Eddy 
currents,  which  add  to  the  apparent  ohmic  resistance  of  the 
windings,  are  minimized  by  building  the  cores  of  insulated 
laminations  or  fine  iron  wires.  Iron  of  rather  low  per- 
meability is  preferably  used,  the  core  being  worked  at  a 
very  low  density  involving  only  the  lowest  portion  of  the 
permeability  curve  below  the  first  knee.  Great  skill  and 
experience  are  required  in  the  design  and  construction  of 
the  coils  themselves,  although  the  matter  of  installing  them 
in  the  line  requires  little  care.  The  Pupin  coils  are  built 
in  .\merica  by  the  Western  Electric  Company  and  in  Ger- 
many bv  Siemens  &  Halske.  Use  of  the  loading  coils  on 
aerial  lines  has  incidentally  pointed  out  the  need  of  better 
insulation  for  the  higher  voltages  employed  on  loaded 
lines. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commerci^.l 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Performance  of  Battery-Driven  Street  Cars 

In  New  York  City  one  of  the  street-railway  companies 
;  now  operating  120  battery-propelled  cars,  each  with  a 
mating  capacity  of  twenty-eight  persons.  The  average 
•avel  of  these  cars  is  between  60  miles  and  70  miles  per 
av.  with  an  operating  cost  approximating  7  cents  per 
lilc.  This  charge  includes  battery  maintenance,  oil,  grease 
nd  mechanical  repairs,  but  not  the  motorman's  or  con- 
uctor's  wages.  The  average  daily  consumption  of  each 
:ir  i<  33  kw-lir. 

Inside  Information  in  Iron  Displays 

.\  window  display  recently  exhibited  in  the  electric  shop 
f  the  Consolidated  Gas  &  Electric  Company,  Youngstown, 
)hio,  attracted  considerable  attention  because  it  imparted 
0  the  passing  public  a  bit  of  information  on  electric-iron 
onstruction  which  had  not  previously  been  put  before  it 
n  such  an  attractive  manner.  As  shown  in  the  illustration, 
cveral  electric  irons  were  arranged  in  the  window  of  the 


ELECTKIC-IRON    DISPLAY.    YOUNGSTOWN.   OHIO 

hop.  The  sole  of  the  center  iron  of  the  upper  tier  was 
emoved,  baring  to  view  the  heating  element  incased  in  its 
ransparent  mica  covering.  A  small  electric  lamp  in  the 
lody  of  the  iron  lighted  the  heating  element  in  bold  relief, 
evealing  the  details  of  the  iron's  construction.  The  dis- 
ilay  told  in  a  simple  way  something  which  practically  every 
iscr  was  interested  in  knowing,  and  it  was  only  through  the 
)fHces  of  a  policeman,  who  kept  the  pedestrians  moving, 
hat  the  accompanying  night  picture  was  made  possible. 


Electricity  in  a  Big  Louisville  Garage 

The  Southern  Motors  Company,  of  Louisville,  Ky..  which 
ecently  opened  a  garage  and  service  station,  said  to  be  the 
argest  in  the  South,  is  using  the  central-station  service  of 
he  Louisville  Gas  &  Electric  Company.  The  automobile 
:onipany  acts  as  agent  for  electric  pleasure  cars,  charges 
?lectric  vehicles,  and  builds  and  remodels  electric  batteries. 
ilvery  gasoline  car  it  sells  is  equipped  with  electric  light- 
ng  and  nearly  every  one  is  fitted  with  an  electric  starter. 
iVhile  the  company's  new  building  was  in  course  of  erec- 
:ion,  electric  lighting  was  used  to  facilitate  construction  and 
dectric  hoists  were  used  for  handling  the  material.     Elec- 


tric Miotor.s  operated  the  cuucrele  n)i.\<.r>  and  provided  |)Ower 
for  various  other  purposes.  The  garage  lighting  comprises 
200  tungsten  lamps,  many  of  them  loo-watt  capacity.  Six 
large  motors  are  installed  for  operating  elevators,  cleaning 
niachinerv,  ch.irging  batteries,  etc. 


New-Business  Outlay  and  Return 

One  progressive  central  station  makes  a  policy  of  appro- 
priating about  2.5  per  cent  of  its  gross  revenue  in  solicit- 
ing and  advertising.  In  getting  new  business  it  is  some- 
times found  to  be  necessary  to  spend  about  25  cents  for 
each  $1  of  increased  revenue.  On  this  basis  the  central 
station  would  be  warranted  in  spending  $45  to  obtain  an 
electric-vehicle  customer.  And  when  the  desirable  nature 
of  the  load  receives  full  consideration  and  the  general  im- 
provement in  commercial  and  civic  conditions  is  taken  into 
account,  the  outlay  of  as  much  as  $60  is  often  justified  on 
each  commercial  truck  and  $25  on  each  pleasure  vehicle 
sold.  In  connection  with  this  topic  it  has  been  suggested 
that  central-station  salesmen  should  furnish  the  makers  of 
electric  vehicles  with  "tips"  concerning  prospective  cus- 
tomers and  that  the  salesmen  be  credited  with  sales  of  such 
electric  cars  on  the  same  basis  as  that  on  which  they  are 
credited   for  the  sale  of  other  motor-driven  apparatus. 


Obtaining  a  Pumping  Load  in  Irrigated  Territory 

.\  speaker  at  the  recent  Glenwood  Springs  convention 
of  the  Colorado  Electric  Light,  Power  &  Railway  Associ- 
ation pointed  out  that  the  central-station  problem  of  devel- 
oping a  pumping-plant  territory  is  one  meriting  much  atten- 
tion, as  the  load  is  extremely  desirable.  Eirst,  the  cost  of 
the  line  to  serve  the  territory  and  the  minimum  sum  re- 
turnable from  the  investment  must  be  determined.  A 
thorough  personal  canvass  of  farmers  in  the  territory 
should  be  made.  The  prospective  customer  will  raise  in- 
numerable practical  questions,  and  the  central-station  man 
must  be  prepared  to  answer  these  questions  in  language 
intelligible  to  the  layman.  The  electrical  man  must  not 
talk  ''above"  the  farmer's  comprehension,  but  should  use 
such  terms  as  "horse-power"  and  "second-feet,"  the  "rale 
per  acre-foot,"  etc. 

I'requently  it  is  rather  difficult  to  explain  to  the  aver- 
age farmer  why  he  should  pay  $10  a  month  for  a  lo-hj) 
motor  whether  he  uses  it  or  not,  and  in  addition  a  certain 
tatc  per  kilowatt-hour  for  energ>-  consumed.  Assuming 
that  the  cost  of  the  line  is  $750  a  mile  and  that  this  cost 
must  be  returned  in  gross  receipts  in  three  years'  time,  the 
minimum  gross  earnings  must  be  at  the  rate  of  $250  a 
mile.  It  is  reasonable  to  suppose  that  at  least  two  pumping 
plants  can  be  secured  per  mile  of  line  and  that  they  will 
care  for  at  least  320  acres.  Thus  these  320  acres  should 
guarantee  a  minimum  return  on  the  investment  of  S250  a 
year. 

The  speaker  told  of  making  fourteen  contracts  this  year 
based  on  a  minimum  charge  of  75  cents  an  acre  of  irri- 
gable land,  with  a  flat  rate  lor  energy  consumed  of  4  cents 
per  kw-hr.  At  this  rate  the  minimum  return  would  be 
$240  per  annum.  In  some  seasons  this  minimum  would  be 
all  that  would  be  returned.    But  in  an  ordinarv  vear.  when 
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the  usual  amount  of  irrigating  is  done,  the  return  would 
be  approximately  $450  from  the  320  acres,  this  figure  being 
based  on  a  4-cent  rate  and  a  i6-{t,  lift,  making  the  aver- 
age return  $1.40  an  acre. 

By  the  other  plan  there  would  be  a  fixed  charge  of  $20 
a  month  on  the  two  lo-hp  plants  for  six  months,  and  with 
a  further  3-cent  rate  the  probable  return  in  an  average 
year  would  be  $456.  This  is  $6  more  than  by  the  first 
plan.  However,  in  a  year  of  heavy  rainfall  when  little  or 
no  irrigation  is  done  the  income  to  the  central  station 
would  be  little  more  than  the  fixed  charge  of  $120,  or  about 
$120  less  than  the  receipts  under  the  second  p'an. 


A  Simple  Lamp  Display  Frame 

In  the  offices  of  the  Worcester  (Mass.)  Electric  Light 
Company  the  simple  lamp  and  meter  display  frame  shown 
in  the  accompanying  photograph  is  frequently  utilized  in 
connection  with  new  lighting  customers  or  in  advising  those 


I.A.MP     ..\ND     METER     DISPLAY     FRAME 

already  on  the  lines  regarding  the  selection  of  incandescent 
lamps.  The  frame  is  built  of  ordinary  .)4-in.  wrought-iron 
pipe,  containing  four  rows  of  lamps  and  switches,  with 
conduit  wiring  and  a  lo-in.  by  lo-in.  meter  slab  at  the 
front  by  which  the  usual  demonstrations  of  comparative 
energy  consumption  can  be  made.  The  frame  is  6  ft.  6  in. 
high  and  3  ft.  5  in.  wide  and  carries  a  lo-in.  by  42-in.  shelf 
for  the  temporary  connection  of  portable  energy-consuming 
devices  of  small  size.  The  absence  of  leading-in  wires 
at  the  lamps  is  a  feature  which  is  effective  in  convincing 
prospective  customers  of  the  compactness  and  safety  of 
electrical  service,  many  frames  of  this  sort  being  objection- 
able on  account  of  the  failure  of  the  demonstrating  com- 
pany to  conceal  its  wiring.  An  additional  feature  not 
ordinarily  found  is  a  set  of  white,  yellow  and  green  roller 
curtains  at  the  rear  of  the  frame,  by  which  the  effect  of 
different  sizes  and  types  of  lamps  against  backgrounds  of 
varying  color  can  be  studied.  Near  the  frame  the  company 
has  posted  a  sign  advertising  in  we'l-choscn  sentences  the 
extended   use   of  electricitv. 


Motor-Driven  Blowers  in  Automobile-Engine 
Factory 

Dodge  Brothers,  of  Detroit.  Mich.,  manufacturers  of  th 
Ford  automobile  engines,  are  using  motor-driven  centrifugs 
compressors  to  supply  air  for  their  forge  furnaces,  anneal 
ing  furnaces  and  cupolas.  Formerly  positive-pressur 
blowers  geared  to  motors  were  used,  but  these  have  sine 
been    replaced    by    combination    compressor    motor    sets 


I'l'..      I        MilTOR-DRIVEN     COMPRESSORS     FURNISHING     AIR     FOI 
FORGE    AND    ANNEALING    FURNACES 

These  sets,  sliown  in  Fig.  i,  deliver  into  a  common  dis 
charge  pipe,  from  which  the  air  is  distributed  to  the  incli 
vidual  forge  and  annealing  furnaces.  Each  compressor  i 
driven  by  a  50-hp  motor  and  is  designed  to  deliver  4201 
ciL  ft.  of  air  against  a  pressure  of  2  lb.  per  sq.  in.  whei 
running  at  3450  r.p.m.  The  load  on  the  compressors  i 
constantly  changing  owing  to  the  varying  number  of  forge 
nnd  annealing  furnaces  in  use  at  the  same  time.  Flap  valve 
are  therefore  installed  in  the  discharge  pipes   from  eacl 


FIG.    2 CUPOLAS    RECEIVING    AIR     FROM     MOTOR-DRIVEN     COM- 

PRES.S0RS 

unit  to  prevent  air  from  flowing  backward  into  the  com- 
pressors. 

Three  more  compressor  sets,  duplicates  of  those  in  use 
will  be  installed  soon  to  provide  air  for  additional  furnace; 
which  will  be  added. 

The  two  lo-ton  cupolas  shown  in  Fig.  2  are  supplied  with 
air  from  two  smaller  compressor  sets  installed  on  the 
rai-ed  platform.    The  piping  is  arranged  so  that  either  com- 
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isor  set  can  deliver  air  to  either  cupola.  The  coni- 
isors  will  deliver  4500  cu.  ft.  of  air  per  minute  at  1  lb. 
sq.  in.  pressure  when  running  at  3450  r.p.m.  The 
ors  are  rated  at  30  hp. 

edge  Brothers  contemplate  erecting  two  more  115-ton 
jlas,  each  of  which  will  be  equipped  with  electrically 
-ated  blowers. 


ntral-Station  Activity  Near  Springfield,  Mass. 

1  connection  with  the  introduction  ut  hydroelectric 
ice  in  the  outskirts  of  Springfield,  Mass.,  by  the  Aiii- 
,t  Power  Company,  various  subsidiary  central-station 
mizations  are  undergoing  rapid  expansion.  The  Aga- 
1  (Mass.)  Electric  Company,  with  headquarters  in  the 
:ineague  district  on  the  west  side  of  the  Connecticut 
;r,  has  recently  been  acquired  by  Philip  Cabot  and  his 
ciates.  of  Boston,  who  own  the  controlling  interest  in 
Turners  Falls  Power  Company,  Easthampton  Gas  Com- 
I,  Amiicrst  Power  Company  and  other  utilities.  Coin- 
ntally  with  this  change  in  ownership,  the  Agawam  cor- 
ition  has  become  a  distributing  company  of  diversified 

lUt. 

transformer  substation  of  the  outdoor  type  has  just 
I  completed,  where  energy  from  the  Amherst  company's 
smission  line  is  reduced  in  pressure  from  66,000  volts 
[3,200  volts  for  local  industrial  distribution  to  large 
s.     Among  such  motor-service  users  now  supplied  by 

secondary    network    are    the    Northern    Connecticut 


CENTR.-\L-STATION      .MuluK-sLKVl^L     oll.,N 

It  &  Power  Company,  the  Ramapogue  Ice  Company,  the 
licipal  pumping  plant  at  West  Springfield  and  the  Lane 
rries.  h  number  of  other  large  power  contracts  are  in 
t. 

ince  the  acquisition  of  the  property  by  the  Cabot  inter- 
,  the  cost  of  lighting  has  been  reduced  2  cents  per  kw-hr. 
maximum  net  rate  of  1 1.7  cents  per  kw-hr.,  and  the  maxi- 
n  motor  rate  has  been  cut  from  10  cents  to  4  cents  per 


kw-hr.  The  lighting  and  motor  rates  diminish  according 
to  a  sliding  scale  to  minima  of  7.2  cents  and  1.8  cents  re- 
spectively. The  company  has  adopted  the  slogan  "Cook  by 
wire"  on  its  lighting-bill  stubs  and  sells  energy  at  motor- 
service  rates  for  heating  and  cooking  service.  On  the 
studs  of  its  motor-service  bills  are  printed  effective  illus- 
trated advertisements  of  electricity  in   farm  service. 


An    Effective    Central-Station    Motor-Service  Sign 

The  accompanying  photograph  illustrates  a  large  electric 
sign  advertising  the  motor  service  of  the  Edison  l-llectric 
Illuminating  Company  of  Boston,  Mass.,  the  sign  being 
located  on  the  roof  of  a  building  in  South  Boston  im- 
mediately opposite  the  entrance  to  the  South  Station  yard, 


GOOKBYWIRE 


Cooking  by  Electricity 

with  all  that  this  means  in  safty. 
convenience,  comfort  and  satis- 
faction is  now  made  economical  by 
our    low-rate     for    this    kind    df 
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Um  EUCmc  rowEK  lar 
Itunplai:  water  for  IfTli^Uoii  ud  coMnl  QM.  Bmrn. 
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problem.  •  TTie  AQAWAM  ELCCTRIC  CO. 


REVERSE    SIDE    OF    STUB    ON    CUSTOMERS     LIGHTING    BILL 

where  it  is  visible  to  all  passengers  on  the  railroad  lines 
entering  the  city  by  this  terminal.  The  sign  is  about  30 
ft.  high  and  45  ft.  long  and  is  of  the  movable  display  type, 
carrying  the  words  "Edison  Power  Best  and  Cheapest," 
with  flasher  connection,  and  a  view  of  a  mechanic  in  a 
motor-driven  shop  sharpening  a  tool  at  a  grinder. 

The  lighting  equipment  of  the  sign  is  as  follows: 
Mechanic's  coat  and  head,  thirty-one  lamps,  white  and  red. 
30  watts  each ;  mechanic's  trousers,  seventeen  30-watt  blue 
lamps;  tool,  one  30-watt  blue  lamp;  emery  wheel,  thirty  30- 
watt  blue  and  red  lamps;  spark  display,  twenty-seven  10- 
watt  amber  lamps;  two  belts,  each  fifty-four  lo-watt  lamps, 
the  motor  belt  being  amber  and  the  drive  froin  the  counter- 
shaft white  lamps;  countershaft,  seven  30-watt  red  lamps 
and  twenty-four  lo-watt  amber  lamps;  motor,  thirty  30-watt 
blue  lamps;  sign  letters,  343  lo-watt  plain  white.  The  cost 
of  the  equipped  sign  complete  was  about  $1,000.  All  the 
lamps  in  its  service  are  of  the  carbon-filament  type,  and 
the  outfit  is  carried  on  an  angle-iron  frame  as  shown. 
Nearly  1000  trains  per  day  enter  and  leave  the  Boston 
South  Station  in  full  view  of  this  display. 


Large  Output  of  Electric  Coal  Breaker 

By  the  substitution  of  mechanical  devices  for  human  labor 
in  the  Truesdale  breaker  of  the  Delaware,  Lackawanna  & 
Western  Coal  Company,  the  largest  output  ever  scored  by 
a  breaker  in  the  anthracite  fields  of  Pennsylvania  was  made 
last  month,  when  108.220  tons  of  coal  were  prepared,  105,- 
020  of  which  were  shipped,  or  4040  tons  a  day.  The  breaker 
has  a  capacity  for  twice  the  output  when  the  coal  can  be 
supplied  at  that  rate.  Every  unit  of  machinery  in  it  has  its 
individual  electric  motor,  and  it  is  estimated  that  the  out- 
put of  the  breaker  for  the  year  will  be  approximately 
1,060.000  tons,  or  considerably  over  one-seventh  of  the 
entire  anthracite  output  of  the  country. 
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A  Central-Station  Service  Code 

The  following  paragraphs  are  extracted  from  the  admir- 
able and  inspiring  service  code  of  the  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo.,  and  reflect  the  frank 
spirit  which  characterizes  the  company's  printed  statement 
issued  as  a  yellow-bound  booklet  of  eight  3.25-in.  by  6.25- 
in.  text  pages: 

"Without  consumers  there  would  be  no  Union  Electric 
Light  &  Power  Company. 

■  "These  are  simple  facts  easily  understood.  It  therefore 
behooves  every  man  and  woman  in  our  employ  to  remem- 
ber this  always,  and  to  see  that  every  customer  is  treated 
with  courtesy  and  proper  consideration. 

"Any  member  of  the  force  who  lacks  the  intelligence  to 
interpret  the  feeling  of  good  will  and  fair  treatment  the 
Union  Electric  Light  &  Power  Company  holds  toward  its 
customers  cannot  stay  very  long  with  us. 

The  Employee  and  the  Customer 

"Xew  customers  are  just  as  valuable  to  us  as  old  custom- 
ers— remember  that ;  for  each  new  customer  is  an  old  cus- 
tomer in  the  making. 

"See  that  you  do  your  part  to  make  the  customer  feel 
that  everybody's  business  is  appreciated. 

"Impress  upon  liini  the  fine  good-fellowship  in  our  com- 
pany, the  no-trouble-to-show-you  spirit. 

"When  a  customer  walks  in  meet  him  half  way  by  show- 
ing an  interest  in  what  he  wants  or  in  any  information  he 
may  be  seeking. 

"You  must  take  the  customer  and  handle  him  according 
to  conditions  and  the  particular  mood  in  which  you  find 
him. 

"The  stranger  in  antiquated  raiment  may  be  one  of  the 
best  customers  on  our  books. 

"Always  remember,  the  customer  pays  your  salary.  He 
is  your  immediate  benefactor. 

Arguments  with  Customers  Prohiiuted 

■'.At  rare  intervals  some  perverse  member  of  our  force 
disagrees  with  some  customer  as  to  the  rightness  of  this  or 
that.  He  maintains  that  he  had  no  instructions  to  make 
a  quick  connection  when  the  customer  says  he  had;  or  that 
the  order  was  for  60-watt  lamps  instead  of  40-watt ;  or  that 
it  was  a  i6-in.  fan  and  not  a  12-in.  fan;  or  that  this  was 
ordered  and  not  that.  Either  may  be  right.  But  these  are 
permanent  instructions:  No  employee  of  the  Union  Elec- 
tric Light  &  Power  Company  is  allowed  the  privilege  of 
arguing  the  point  with  the  customer.  He  must  adjust  the 
matter  at  once  in  a  pleasant  and  satisfactory  manner  to  the 
customer,  or  call  his  superior  to  adjust  it.  Wrangling 
should  have  no  place  in  the  Union  Electric  Light  &  Power 
Company. 

"Our  business  is  successful,  and  there  is  good  reason 
for  it. 

"The  reason  is  that  we  give  good  service  at  reasonable 
prices  and  with  the  right  kind  of  people  to  handle  the  busi- 
ness. 

"Everyone  from  the  errand  boy  up  to  the  boss  is  work- 
ing all  the  time  to  give  the  customer  the  service  he  wants. 

"Ike  Milliken  says:  'Most  of  the  big  men  got  the  big 
jobs  by  making  the  little  jobs  bigger.' 

The  Central-Station  Idea  of  "Service" 
"The   company   has   incorporated   in   its   trade-mark   the 
word  'service.' 

"Upon  this  word  'service'  rests  the  reputation  of  the 
company. 

"Back  of  this  word  'service'  is  a  water-power  plant  of 
120,000  hp  and  a  central  steam  generating  station  of  100,- 
ooo-hp  capacity,  with  a  record  of  twenty-four  hours  a  day 
for  seven  years  without  five  minutes'  loss  of  time ;  an 
underground  and  overhead  distributing  system  second  to 
none;  a  highly  efficient  and  well-trained  corps  of  trouble 
men  with  a  fleet  of  automobiles  on  duty  day  and  night;  an 


organization  of  officials,  salesmen  and  clerks  trained  to  the 
highest  degree  of  efficiency. 

"We  have  a  reputation  for  rendering  service  which  the 
head  of  every  department  is  instructed  to  maintain. 

"This  reputation  has  cost  us  and  the  men  before  our 
time  untold  labor  in  building  it  up  to  this  perfection. 

"Filling  orders  as  given  and  making  deliveries  as  prom- 
ised is  good  service. 

"It  is  the  object  of  the  Union  Electric  Light  &  Power 
Company  to  sell  its  customers  just  what  is  wanted  and  with 
the  very  best  service. 

"The  service  of  a  company  like  ours  is  not  a  thing  sup- 
plied by  any  single  individual.  It  is  not  special  attention  to 
any  one  customer. 

"Service  means  the  limit  of  courteous,  efficient  attention 
from  each  particular  customer  or  order. 

Taking  Pains  to  Please  the  Individual 

"It  rests  with  every  employee  of  this  company  (errand 
boy,  order  clerk,  salesman,  telephone  operator,  cashier, 
manager)  whether  the  customer  goes  away  disappointed 
or  pleased. 

"The  clerk  can  wait  on  a  customer  in  a  "What-do-you- 
want?'  manner  that  will  stick  in  the  customer's  'crop'  and 
make  him  feel  that  there  is  something  radically  wrong  with 
the  business  and  make  him  regret  he  came  in,  or  he  can 
wait  on  the  customer  in  such  a  manner  that  he  will  go  out 
of  his  way  to  do  business  with   us. 

"If  the  customer  asks  for  a  quick  connection,  don't  get 
rid  of  the  matter  by  answering,  'It  will  be  made  right  away,' 
without  knowing  or  getting  information  from  the  operat- 
ing department  whether  it  is  possible  to  accommodate  the 
customer. 

"Sometimes  it  is  impossible  to  make  delivery  that  the 
customer  wants,  and  sometimes  no  trouble  at  all  when  you 
explain  the  importance  of  the  delivery  to  the  proper 
department. 

"For  it  would  be  better  to  lose  the  order  than  to  have  a 
disappointed  customer  on  account  of  not  being  able  to 
carry  out  your  promise. 

"An  operator  or  clerk  who  is  quick  to  answer  telephone 
calls  and  does  not  keep  a  customer  holding  a  cold  receiver 
to  his  ear,  listening  intently  to  nothing,  can  swell  the  appre- 
ciation of  our  service  and  swell  our  appreciation  of  him- 
self or  herself. 

"The  courageous  salesman  asserts  his  belief  with  great 
frankness,  and  the  frank  man  carries  conviction. 

"Every  employee  is  advanced  according  to  the  service 
rendered  to  customers  of  the  Union  Electric  Light  &  Power 
Company. 

"If  a  customer  is  not  able  to  make  up  his  mind  regarding 
what  he  wants,  make  up  your  mind  to  assist  him." 


Vacuum  Cleaning  Recommended  for  Chicago 
Schools 

In  the  report  of  the  Chicago  Civil  .Service  Commission 
on  engineer  and  janitor  service  the  commission  has  recom- 
mended that  the  Board  of  Education  consider  electric 
vacuum  cleaning  for  300  of  Chicago's  largest  schools. 
With  energy  costing  3.5  cents  per  kw-hr.,  it  is  estimated 
that  the  interest,  depreciation,  maintenance  and  cost  of 
energy  will  be  about  $100,000  annually  for  these  buildings. 
However,  the  commission  balances  against  this  cost  the 
advantages  of  more  sanitary  and  thorough  cleaning,  relief 
from  much  of  the  dusting  necessary  at  present,  and  the 
fact  that  teachers  and  pupils  might  stay  after  the  close  of 
school  if  desirable,  whereas  now  they  are  driven  out  by 
janitors  wishing  to  sweep.  It  is  further  asserted  that  with 
vacuum  cleaners  the  engineers'  assistants  would  be  able  to 
work  several  hours  more  per  day  than  at  present,  since 
they  could  clean  certain  schoolrooms  while  teachers  were 
stil!  using  others. 
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Illumination  and  Wiring 

rtificial  Illumination  on  Another  Poultry   Farm 

.\n  increase  of  30  to  40  jier  cent  in  tlie  number  of  e,!,'g.>i 
id  on  the  poultry  farm  of  .Mr.  \V.  II.  Cook,  Orpington, 
ent,  England,  as  ihe  result  of  installing  electric  lamps  in 
le  hen-houses,  is  reported  in  a  recent  issue  of  the  weekly 
illetin  of  the  Canadian  Department  of  Trade  and  Com- 
erce,  Ottawa.  The  Cook  farm  has  nearly  200  yd.  of 
)wl-houses,  containing  about  6000  birds,  and  these  runs 
ive  been  artificially  lighted  during  the  dark  mornings  and 
irly  nights  of  the  last  year.  The  fowl-houses  are  lighteil 
,•  30c  lamps,  divided  into  32-cp,  16-ci)  and  8-cp  sizes, 
hese  are  switched  on  at  6  o'clock  in  the  evening, 
fter  9.30  the  i6-cp  lamps  are  employed,  and  at  10  o'clock 
le  8-cp  lamps  arc  substituted  for  a  quarter  of  an  hour 
■fore  the  bens  are  left  in  darkness.  .Mr.  Cook  explains 
at  it  is  necessary  to  give  thus  a  rough  imitation  of  the 
tting  sun,  otherwise  the  hens  would  go  to  sleep  on  the 
■ound  and  become  a  prey  to  parasites.  In  the  case  of 
)ung  artificially  incubated  chickens  the  electric  light  is 
nployed  to  make  iheni  feed  longer,  and  this  Mr.  Cook  has 
lund  accelerates  their  growth  during  the  winter  months 
•  almost  one-third. 


Lighting  of  an  Automobile  Salesroom 

The  recently  completed  service  station  and  salesroom  of 
e  White  Company  at  930  Commonwealth  .A.venue,  Bos- 
n,  Mass.,  represents  an  advanced  type  of  building  de- 
)ted  to  motor-car  marketing.  Electric  service  is  supplied 
■  the  Edison  Electric  Illuminating  Company  of  Boston, 
id  the  lighting  of  the  salesroom  has  been  worked  out  with 
lusual  care.  The  accompanying  photographs  show  the 
lesroom  interior  by  daylight  and  the  same  room  seen  from 
itside  the  building  at  dusk  with  tlie  inside  lamps  in  opera- 
5n.     The  salesroom  is  appro.ximately  90  ft.  wide  by  96  ft. 
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0  Wan  Unit 

Unifi  of  fhe  same  number  on  same  circuit 

G.     I ARRANGEMENT    OF    LIGHTING    UNIIS     IN     AUTOMOUILE 

SALESROOM 

ig  and  its  height  is  about  27,  ft.  It  is  provided  with  a 
ment  floor  and  the  walls  are  decorated  with  a  cream- 
lored  tile  border  extending  about  9  ft.  from  the  floor,  the 
mainder  of  the  space  between  the  border  and  the  ceiling 
ing  treated  in  white  and  green  with  nature  scenes  painted 
soft  tints.  Thirty-six  250-watt  lamps  are  installed  for 
e  general  interior  lighting,  each  being  housed  in  a  Holo- 


phane   .\o.   1215   V'cluria  semi-indirect  bowl   re.'lector  hung 
about   1,^.3   ft.  above  the  floor. 

Ihe  lamps  are  controlled  in  pairs  by  knife  switches 
Incated  in  a  wall  cabinet  in  one  corner  ol  the  rci.iii  and  are 
operated  from  a  1  lo-volt  circuit,  all  wiring  being  in  con- 
cealed conduit.  Twelve  of  the  lam;)s  are  liung  below  a 
central   skylight   as   shown   in   the   acconipanyin.'j  drawin,'. 


FK;.     2 AUTOMOUILE    SALES    BUILUING     AT     HOSTOX,    SHOWING 

INTERIOR    LIGHTING 

This  central  area  is  devoted  to  office  purposes,  two  rows  of 
desks  being  placed  on  each  side  of  a  center  aisle  leading 
from  the  main  entrance  to  the  rear  of  the  room.  The  space 
outside  the  .skylight  projection  is  devoted  to  displays  of 
pleasure  cars  and  trucks,  there  being  twenty  lamps  hung 
around  the  outside  of  the  room  to  provide  for  easy  inspec- 
liou  of  the  machines  exhibited.  Outlets  for  portable  lamps 
are  installed  at  various  points  in  the  walls  and  floors  as  well 
as  on  two  sides  of  each  of  the  four  central  columns  support- 
ing the  roof  at  the  outside  points  of  the  skylight  section. 

Each   of   the   two   show   windows   is   equipped   with   two 
trough  reflectors,  one  being  installed  at  the  bottom  of  the 


FIG.      3 INTERIOR      OF      SALESROOM.      SHOWING      INDIRECT 

FI.XTURES 

window  in  a  recess  sloping  upward  toward  the  main  floor 
of  the  room  and  the  other  being  set  as  a  cross-bar  near  the 
top  of  the  lower  window  section.  Each  trough  is  provided 
with  twenty  40-watt  lamps  with  clear  bulbs,  located  12  in. 
apart  on  a  horizontal  axis  parallel  to  the  window.  The 
lower  section  of  the  window  in  each  case  is  14  ft.  high,  the 
upper  portion  being  5  ft.  high,  and  the  total  length  21   ft. 
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rhe  lamps  are  screened  by  their  inclosing  reflectors  so  that 
10  glare  reaches  the  eyes  of  persons  viewing  the  cars  from 
jutside  the  building  or  at  a  reasonable  distance  from  the 
vmdow.  The  installation  of  the  lower  reflector  troughs 
n  a  recess  helps  materially  in  securing  this  result. 

The  reflector  lamps  are  controlled  bv  flush  switches  in- 
;talled  in  the  wall  on  either  side  of  the  main  entrance,  and 
he  supply  of  energy  to  the  upper  reflector  lamps  in  each 
vindow  IS  effected  from  outlets  at  the  top  of  the  window, 
vith  inconspicuous  leads  to  the  lamps.  Each  desk  is 
■quipped  with  both  a  telephone  and  a  20-cp  portable  lamp 
vith  adjustable  brass-finished  reflector,  two  floor  outlets  for 
hese  services  being  located  below  each  desk.  Outside  the 
luilding  a  fixed  electric  sign  equipped  with  112  lo-volt,  5- 
vatt  lamps  and  two  five-lamp  ornamental  standards  are  in 
egular  service.  The  Lord  Electric  Companv,  of  Boston, 
vas  the  wiring  contractor  for  the  installation. 


Construction   of  Concrete  Lighting  Standard.s  at 
Eldorado,  Kan. 

Eldorado,  Kan.,  recently  installed  an  ornamental  lighting 
I'Stem,  using  concrete  standards  of  an  inexpensive  type, 
he  installation  was  financed  by  the  Eldorado  Electric  & 
efrigeration  Company,  which  now  charges  for  the  street 
ghting  at  a  yearly  rate  which,  besides  defraving  the  cost 


;.    I STREET-I.IGHTI.Vl,    POLE   IX.ST.\I.1.E1)    IX   EI.DOR.\I)0.    K.AN. 

Operation,  will  in  ten  years  repay  the  original  outlay  in 
tallation  expense. 

before  selecting  the  concrete  posts  finally  used,  cast-iron 
ndards  of  various  types  were  considered,  but  their  cost 
s  found  to  be  prohibitive.  No  trolley  poles  were  avail- 
e  for  supporting  the  lamps  so  it  was  decided  to  design 
ornamental  concrete  post  which  could  be  made  on  the 
.     Fig.  2  is  a  working  drawing  of  the  standard  installed. 


ihe  posts  are  octagonal  in  cross-section  and  measure  12 
ft.  in  height  above  the  concrete  base  to  which  they  are 
anchored.  Fig.  i  shows  one  of  the  posts  completely 
equipped.  The  post  is  made  in  four  parts,  viz.,  a  concrete 
base  of  a  square  cross-section,  the  column  proper  which  is 
reinforced  by  a  1.25-in.  pipe  through  its  center,  a  concrete 
cross-arm  supporting  two  inverted  lamps  and  one  upright 
lamp,  and  an  octagonal  collar  which  joins  the  top  of  the 
.j,'^,^^n^^       column    to    the    cross-arm. 
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adding  to  the  appearance 
of  the  pole.  The  cross-arm 
is  reinforced  by  a  0.75-in. 
pipe,  which  is  connected 
with  the  vertical  1.25-in. 
pipe,  as  shown  in  the  detail 
drawing.  These  pipes  also 
serve  as  conduits  for  the 
wires.  A  0.75-in.  cross-pipe 
fitting  connects  the  rein- 
forcing pipe  in  the  arm 
with  the  upright  lamp  out- 
let and  also  with  the  ver- 
tical conduit. 

l-"ach  post  is  equipped 
with  three  6o-watt  tung.sten 
lamps  inclosed  in  milk-glass 
globes.  The  two  lower 
globes  are  10  in.  in  diam- 
eter and  the  upper  one  is 
12  in.  in  diameter.  The 
lamps  are  supplied  from 
two  separate  no-volt  cir- 
cuits, so  that  only  part  can 
be  turned  on  if  desired. 

Concrete  consisting  of 
sand  and  cement  in  the 
ratio  of  3  to  I  was  used  for 
the  columns,  collars  and 
cross-arms  in  order  to  give 
these  parts  a  smooth  ap- 
pearance. For  the  base  a 
mixture  of  cement,  sand 
and  crushed  rock  in  the 
ratio  of  i,  3,  4  was  used,  to 
insure  a  more  rugged  construction.  Five  forms  were 
made  up  of  i-in.  cypress  in  which  to  mold  the  parts.  These 
I  onus  were  made  in  halves,  and  before  the  concrete 
\sas  poured  they  were  clamped  together  with  0.25-in.  by 
0.75-in.  bands.  The  ornamental  collar  is  constructed  with 
a  central  core,  which  makes  it  a  simple  matter  to  fasten 
Ihe  pipe  from  the  cross-arm  to  the  vertical  pipe  bv  means 
of  a  0.75/1.25-in.  reducer. 

The  arms  and  poles  were  assembled  and  wired  before 
ihe  posts  were  erected,  the  joints  being  closed  with  fresh 
'■ement. 

l'"ifty-four  posts  were  constructed  in  this  manner,  erected 
md  fitted  with  lamps,  globes  and  holders  at  a  total  expense 
lit  $441.41,  or  $8.17  per  standard.  According  to  the  bids 
.submitted  for  other  concrete  and  iron  poles,  the  lowest  price 
for  which  the  poles  alone  could  have  been  purchased  with- 
out fixtures  was  $1,134.  A  saving  of  $864  was  thus  realized 
by  the  electric  service  company  in  making  its  own  poles. 
The  lamp  standards  are  located  at  distances  of  about 
91  ft.,  measured  center  to  center,  along  six  blocks  of  the 
city's  business  district.  This  arrangement  allows  eight 
posts  to  the  block,  four  being  placed  on  each  side  of  the 
street.  The  system  has  been  designed  for  a  5  per  cent 
voltage  drop.  At  present  only  twenty  of  the  lamps  burn 
all  night,  the  remainder  being  extinguished  at  midnight. 
The  system  has  been  installed  since  Feb.  i,  1913.  No 
trouble  has  been  experienced  from  disintegration  "of  the 
cement  and  the  maintenance  to  date  has  totaled  onlv  $23.50. 
Thirty-six   lamps  have  burned  out   in   that  time   and  two 
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gluljL-s  have  been  broken.  The  total  cost  of  the  installation, 
inchicling  the  underground  system  (which  consists  of  two 
lio-voll  circuits  carried  in  600-volt  lead-incased  cable  in- 
closed in  fiber  conduit),  amounted  to  about  $2,000,  or  43 
:ents  per   foot  of  frontage,  including  street  crossings. 

.-\   ten-year  contract   for  lighting  the  city  has  been   se- 
;ured  and   .Mr.   I".  .\.   Piclsticker,  general  manager  of  the 

COST     OF    CONSTRUCTING     AND     INSTALLING     54     CONCRETE 
STANDARDS 


Jement,  9,400  lb.  at  45  cents  . 
ianrL  2'J.430  lb.  at  7.S  cents. . 

*ipc  fittings 

jlobc  holders,  153,  at  50  cents 
Jockcts.  153,  at  17  cents 
?onns.  five,  at  $4.00.  . 

..abor . 

!>lass  slobes,  15-^ 
iVire,  1.500  ft. 
^amps.  153. . . 

Total 

Cost  per  pole 


$441 .41 

$8.17 


Eldorado  Electric  &  Refrigeration  Company,  feels  sure 
;hat  the  poles  will  outlast  the  contract.  The  rate  for  light- 
ng  has  been  made  on  the  basis  of  lo  per  cent  depreciation. 
Seven  cents  per  kw-lir.  is  charged,  but  this  rate  varies 
iccording  to  the  number  of  hours  which  the  lamps  burn. 
The  annual  rate  is  $10.50  per  year  for  lamps  burning  until 
Tiidnight.  The  city  defrays  about  one-tliird  the  cost  and 
he  merchants  benefited  by  the  illumination  pay  the  other 
;w()-thirds. 


Lighting  of  the  Cleveland  Art  Loan  Exposition 

While  lighting  alone  does  not  make  a  painting,  improper 
lighting  can  rob  a  masterpiece  of  the  efifect  the  artist  wishes 
to  produce.  He  sees  and  paints  a  scene  under  conditions 
3f  natural  light  which  will  hardly  ever  be  exactly  dupli- 
cated in  nature,  for  the  spectrum  of  natural  light  is  in  a 
state  of  continuous  change.  So  the  artist  must  look  to  arti- 
ficial light  to  show-  his  work  at  all  times  to  the  best  advan- 
tage— to  have  his  picture  give  to  the  observer  the  impres- 
sion he  received  from  nature  when  he  painted  it.  In 
addition  to  using  light  .sources  of  proper  color,  it  is  neces- 
sary that  these  sources  be  so  placed  as  to  give  proper  di- 
rection to  the  light  rays  and  so  eliminate  glare  and  reflected 
images.  Only  by  carefully  applying  the  principles  of  illumi- 
nating engineering  in  the  design  of  a  lighting  installation 
for  art  galleries  can  the  proper  results  be  realized. 

The  lighting  of  the  art  loan  exposition  held  recently  in 
Cleveland,  Ohio,  furnished  an  excellent  example  of  the 
application  of  scientific  principles  in  the  illumination  of 
irt.  This  exhibit  contained  paintings  valued  at  about 
?3. 500,000,  and  each  of  the  paintings  was  lighted  separately 
with  a  view  to  its  own  requirements. 

The  accompanying  diagram  shows  the  type  of  construc- 
tion used.  A  trough,  containing  the  light  sources,  was 
placed  above  and  in  front  of  the  paintings  in  such  a  man- 
ner that  under  ordinary  conditions  the  light  sources  were 
-■ntirely  cut  off  from  the  view  of  the  observer.  This  trough 
ivas  painted  black  on  the  inside  to  prevent  reflection.  In- 
side of  the  trough  a  line  of  conduits  was  arranged  with 
incandescent  lamp  outlets  spaced  at  intervals  of  i  ft.  The 
lamps  were  inserted  in  a  horizontal  position  and  were 
equipped  with  half-shade  reflectors.  As  shown  in  the 
sketch,  the  angles  of  incidence  and  reflection  being  the 
same,  no  directly  reflected  light  from  the  lamps  could 
reach  the  observer's  eye.  The  use  of  these  reflectors  gave 
a  flexible  arrangement  whereby  the  distribution  of  light 
on  various  parts  of  the  picture  could  be  readily  controlled. 
Each  alternate  socket  was  equipped  with  a  40-watt,   105- 


volt  tungsten  lamp.  Colored  lamps,  corresponding  to  the 
tones  which  it  was  desired  to  accentuate  in  the  picture, 
were  selected  and  placed  in  the  remaining  sockets.  The 
amount  of  light  of  various  kinds  thrown  on  different  parts 
of  the  picture  was  controlled  by  rotating  the  reflectors 
about  the  axes  of  the  lamps.  Although  the  line  emf  is 
approximately  116  volts,  105-volt  lamps  were  used,  and  this 
color  value  of  the  light  was  considerably  improved  by  the 
over-voltage  operation. 

There  was  no  general  illumination  in  the  exhibit  hall, 
practically  all  the  light  coining  from  the  pictures  them- 
selves, and  the  effect  was  unusually  pleasing.  In  fact, 
many  of  the  pictures  appeared  to  much  better  advantage 
under  the  artificial  light  than  when  viewed  in  daylight  of 
the  average  quality.  This  was  especially  true  in  the  case 
of  early  morning  or  evening  pictures  where  red  tones  pre- 
dominated. 

The  in.stallation  which  is  described  above  was  designed 
by  the  engineering  department  and  the  physical  laboratory 
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of  the  Xational  Lamp  Works  of  the  General  Electric 
Company,  at  the  request  of  the  Electrical  League  of  Cleve- 
land, which  was  placed  in  charge  of  the  lighting  by  the 
art  exhibit  committee. 


Railroad  Utilizes  Brilliant  Street  Lighting  for 
Advertising 

One  of  the  best  lighted  business  streets  in  the  Loop  Dis- 
trict of  Chicago  is  Dearborn  Street  from  Lake  Street  to 
Polk  Street.  Flame-arc  lamps  are  used  and  they  are  sus- 
pended by  brackets  from  the  poles  supporting  the  span 
wires  of  the  street  railway.  This  method  of  lighting  was 
described  in  the  Electrical  World  of  April  19,  1913.  page 
833.  At  the  south  end  o.f  this  brightly  illuminated  portion 
of  the  street  is  Dearborn  railway  station,  used  as  a  termi- 
nal by  the  Wabash,  among  other  railroads.  It  is  inter- 
esting to  note  that  this  railroad  in  recent  advertising  litera- 
ture takes  advantage  of  the  illumination  as  making  the 
principal  avenue  of  approach  to  the  station  more  attractive. 
"Patrons  of  the  Wabash  Railroad,"  it  says,  "will  be 
pleased  to  find  Dearborn  Street,  from  Wabash  station  north 
through  the  heart  of  the  business  district,  one  of  the  best 
lighted  streets  in  the  whole  world.  You  can  read  your 
newspaper  at  midnight  anywhere  on  this  'new  white  way.' " 
This  advertising  literature  has  made  Dearborn  Street's 
good  lighting  familiar  to  thousands  of  travelers. 
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Recent  Telephone  Patents 

The  selective  system  patented  by  Mr.  J.  H.  Mattice,  of 
yde,  Kan.,  is  provided  with  a  controller  which  will  fail  on 
;her  too  small  or  too  large  a  direct  current,  and  selection 
effected  by  controlling  the  quantity  of  current. 
Mr.  W.  A.  Morse,  of  North  Grosvenor  Dale,  Conn.,  has 
.tented  a  telephone  lockout  system  in  which  the  locking 
ature  is  under  the  control  of  the  calling  station.  In  his 
stem  the  lockout  apparatus  is  arranged  in  a  special  case 
lapted  to  be  secured  to  an  ordinary  telephone.  All  stations 
e  locked  out  unless  the  line  is  released  by  the  calling  party 
r  the  response  of  another  station. 

It  frequently  happens  that  the  same  transmitter  must  be 
ed  almost  continuously  by  several  different  persons  usually 
the  exclusion  of  other  persons.  Mr.  C.  S.  Warren,  of 
ilford,  Ohio,  has  provided  an  antiseptic  mouthpiece  de- 
ce  for  such  a  condition,  consisting  of  a  clamp  adapted  to 
e  case  of  the  transmitter,  upon  which  are  mounted  several 
dividual  mouthpieces,  any  one  of  which  may  be  swung 
TOSS  the  face  of  the  regular  mouthpiece  at  will. 


dations  from  manufacturers  of  electrical  apparatus  con- 
cerning types  of  motors  and  the  results  and  economies  to 
be  obtained  therefrom,  for  application  to  the  special  indus- 
tries. C.  S.  Dawson, 

Power    Engineer,    Scranton    Electric    Company. 

Scranton,  Pa. 


Letters  to  the  Editors 

Hotel-Room  Lighting 

0  the  Editors  of  the  Eleetrkal  World: 

Sirs: — On  page  1015  of  the  issue  of  the  Electrical  World 
ited  Nov.  15,  1913,  appears  an  article  entitled  "A  Study 
:  Hotel-Room  Lighting"  in  which  the  author  calls  atten- 
Dn  to  the  "poor  standards  of  illumination  still  in  vogue 
id  the  need  for  better  service."  I  heartily  echo  those  sen- 
tnents  and  suggest  that  if  the  room  switch  were  placed 

1  the  lock  side  of  the  door,  instead  of  behind  it,  the 
rangement  would  give  much  "better  service."  Every 
ummer  who  must  fumble  and  search  behind  the  door  for 

le  lamp  switch  will  express  his  thoughts  in  unprintable 
nguage. 

The  lighting  designer's  attention  should  be  called  to  the 
tct  that  a  man  usually  shaves  himself  before  the  bathroom 
irror.  When  lamps  are  placed  both  above  and  behind 
m  his  face  is  necessarily  in  the  shadow,  a  condition  for 
laving  not  conducive  to  good  humor  or  productive  of 
itisfactory  results. 
Vallejo,  Cal.  H.  D.  .Austin. 

The  N.  E.  L.  A.  and  Motor  Service 

0  the  Editors  of  the  Electrical  World: 

Sirs: — In  line  with  recent  comments  appearing  in  your 
jlumns,  I  believe  with  Mr.  Stratton  that  the  National 
lectric  Light  Association  could  well  afford  to  lay  more 
ress  on  the  motor-service  end  of  the  central-station  busi- 
ess. 

While  the  electrification  of  factories  of  various  kinds  has 
icreased  by  leaps  and  bounds,  there  remain  to-day  a  sur- 
risingly  large  number  of  manufacturers  who  still  persist 

1  sticking  in  the  old  rut.  Solution  of  this  condition  is 
irgely  a  matter  of  education.  Were  the  matter  forcibly 
rought  to  such  a  manufacturer's  attention  through  some 
liannel  other  than  the  central  station  (which  has  the  axe  to 
rind),  the  suggestion  would  undoubtedly  receive  consid- 
ration.  It  is  here  that  the  N.  E.  L.  A.  as  a  disinterested 
arty  could  be  of  material  assistance. 

Just  what  form  such  activities  should  take  is  a  matter 
or  discussion.  I  would  make  the  following  suggestions: 
i)  Publication  of  literature  specializing  in  various  kinds 
f  manufacture  and  giving  detailed  data  on  electrification 
lethods  applicable  to  each.  (2)  Organization  of  a  clear- 
ig  house  for  the  interchange  of  ideas,  experiences  and  re- 
ults  obtained  by  member  companies  in  providing  motor 
rive  for  various  industries.     (3)   Collection  of  recommen- 


Ozone  Machines  and  Public  Health 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Referring  to  the  article  in  your  issue  of  -Nov.  15 
entitled  "Ozone  Machines  and  Public  Health,"  abstracted 
from  a  recent  issue  of  the  Journal  of  the  American  Medi- 
cal Association,  I  wish  to  emphasize  the  caution  already 
expressed  by  Dr.  Charles  P.  Steinmetz  in  your  issue  dated 
Nov.  29,  that  the  reader  should  not  accept  the  conclusions 
of  experimenters  noted  in  the  above-mentioned  article  with- 
out further  evidence.  After  a  careful  study  of  their  re- 
ports, I  am  convinced  that  many  of  the  conclusions  are 
imaginary  and  not  proved  by  the  results  obtained,  tor 
example,  tests  were  made  on  three  men  by  placing  them 
individually  in  front  of  a  large  ozone  generator  and  deliv- 
ering a  strong  blast  of  ozonized  air  at  high  concentration, 
the  face  of  the  victim  being  only  a  few  inches  from  the  out- 
let of  the  ozone  generator.  One  of  the  victims  had  a  "sore 
throat"  ("cold")  at  the  beginning  of  the  experiments.  The 
experimenters  concluded,  from  the  results  of  the  test,  that 
breathing  ozone  in  strong  concentrations  produces  sore 
throat.  When  we  consider  the  probable  effect  of  the  blast 
of  air  on  the  face  and  head,  the  wind  pressure  on  the 
nasal  passages  and  the  dust  carried  by  the  blast,  it  seems 
rather  far-fetched  to  make  any  definite  conclusions  regard- 
ing the  effect  of  ozone,  especially  from  such  a  small  num- 
ber of  tests  and  subjects.  Furthermore,  the  conditions  of 
the  tests  were  extremely  abnormal,  it  not  having  been  pro- 
posed to  use  in  ventilation  concentrations  exceeding  one- 
tenth  of  that  used  in  these  tests. 

The  results  of  the  bactericidal  tests  indicate  that  ozone 
in  dry  air  has  little  germicidal  effect.  There  is.  however, 
overwhelming  evidence  which  proves  beyond  a  doubt  that 
it  will  destroy  germs  in  water.  This  fact  has  been  thor- 
oughly established  by  the  best  scientific  authorities  in 
Europe,  in  connection  with  the  many  municipal  ozone 
water  purification  plants,  as  well  as  by  the  Pasteur  Institute 
and  the  German  Imperial  Board  of  Health.  The  latter 
were  able  to  destroy  by  means  of  ozone  practically  all 
germs  in  water  containing  as  many  as  30,000  cholera  and 
60,000  typhoid  bacteria  per  cubic  centimeter.  As  there  is 
always  considerable  moLsture  in  the  respiratory  passages, 
it  is  perfectly  logical  to  suppose  that  the  breathing  of 
ozonized  air  may  have  some  beneficial  effect. 

The  fact  that  guineapigs  died  in  an  atmosphere  of 
strongly  concentrated  ozone  is  not  surprising,  as  there  is 
no  substance  known  to  science  which  will  destroy  bacteria 
without  also  destroying  animal  tissue.  For  this  same  rea- 
son antiseptics  cannot  be  used  in  full  strength,  and  the 
best  that  is  expected  from  their  use  is  to  stunt  the  growth 
and  prevent  the  propagation  of  the  bacteria. 

The  tests  on  the  animals  in  the  cages  supplied  with  mild 
concentrations  of  ozone  showed  practically  neutral  results; 
that  is,  no  pronounced  beneficial  or  detrimental  effects 
were  noted.  The  duration  of  the  tests  was  entirely  too 
short  to  be  conclusive. 

The  experimenters  blew  ozonized  air  on  paper  covered 
with  lampblack  to  determine  the  effect  of  ozone  on  tobacco 
smoke.  It  seems  to  me  the  proper  way  to  make  such  a  test 
would  be  to  use  tobacco  smoke  instead  of  lampblack.  Par- 
ticles of  carbon  in  lampblack  are  many  times  as  large  as 
the  floating  particles  of  tobacco  smoke,  and  hence  the  oxida- 
tion of  the  latter  in  its  very  finely  divided  state  might  take 
place  when  lampblack  would  not  be  appreciably  affected. 

East  Pittsburgh,  Pa.  W.  H.  Thompson. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Three-Phase  Motor  Switch  Connections 

One  familiar  with  the  details  of  a  particular  line  of 
jrk  may  fail  to  appreciate  the  smallness  of  things  likely 
puzzle  the  novice.  Note  an  instance  where  the  water 
pply  of  a  large  summer  hotel  depended  upon  a  three-phase 
Dtor.  operated  from  double-throw  switch  that  had  six 
-minals.  correspondinif  to  the  si.x  Icals  brought  out  from 


Switch 

000 
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GS.     I,    2    .\ND    3 — DI.AGBAMS    OF    CONNECTIONS    FOR    TIIKEE- 
PHASE   MOTOR   SWITCHES 

e  three-phase  windings  of  the  motor.  The  original  ob- 
:t  of  the  six  terminal,  double-throw  switch  was  to  permit 
irting  the  motor  delta-connected  and  then  to  throw  it 
er  to  a  star  connection  for  operating.  Slight  repairs 
cessitated  sending  away  the  switch ;  the  hotel  man 
irked  the  wires  before  disconnecting  them  and,  ordinarily. 
5uld  have  had  no  trouble  in  reconnecting;  but  the  switch 
turned  had  but  three  terminals  to  which  to  connect  the 
c  motor  wires.  This  meant  that  the  motor  phase  leads 
,d  to  be  jumped  together  in  pairs,  either  at  the  motor 
at  the  switch.  With  the  assistance  of  the  local  elec- 
ician,  the  hotel  man  rang  out  the  motor  leads  and  lie 
nnected  together  the  leads  that  rang  together,  thereby 
tting  the  open-circuit  result  indicated  in  Fig.  i.  The  in- 
lector  finally  called  in  used  the  connections  of  Fig.  2 
itar)  in  preference  to  those  of  Fig.  3  (delta),  because  the 
ar  connection  is  the  easier  on  the  motor  phase  winding 
sulation. 


Failure  to  Generate  Due  to  Many  Causes 

Any  one  of  several  faults  may  prevent  a  dynamo  from 
nerating,  but  seldom  do  several  exist  to  complicate  mat- 
rs.  A  large  summer  hotel  was  preparing  for  a  record 
ening  crowd.  At  3  p.  m.  of  the  day  of  the  assembly  the 
namo  gave  out,  and  as  a  consequence  the  moving-picture 
ichine  could  not  be  operated.  An  inspector  was  sent  for. 
1(1  when  he  arrived  at  5  130  he  tried  reversing  the  connec- 
ts of  field  at  the  generator,  but  could  not  get  a  spark, 
e  noticed  that  the  home-installed  pilot  lamp  on  the  ma- 
ine  was  burned  out  and  further  inspection  revealed  a 
ort-circuited  lamp  socket.  .\s  the  lamp  w\ts  connected 
side  of  the  series  field,  this  tauit  alone  would  have  pre- 
nted  generation.  He  disconnected  the  socket  and  turned 
It  the  shunt-field  rheostat,  but  still  the  machine  would  not 
Mierate.  Short-circuiting  the  licostat  with  a  wire  was 
no  avail,  so  he  went  back  to  t.;e  machine,  connected  the 
unt  field  across  the  brushes  and  ked  the  brush  holders 
le  pole  arc.  The  machine  pickt  ■  promptly.  The  in- 
ector  then  restored  the  former  si  •  tield  connections  to 
e  switchboard  and  reversed  the  pc  ■tinns  of  the  rheostat 
id  shunt-field  wires  at  the  busbars:  '  -it  when  he  turned 


■  •i;  u.L-  iIkosUii  the  machine  would  not  geiieraii..  i  !<.■ 
thereupon  short-circuited  the  rheostat  with  a  wire  an.l  tiie 
machine  immediately  picked  up  voltage.  The  rheostat  was 
replaced  by  a  good  one,  the  rheostat  and  shunt-field  busbar 
wires  were  interchanged,  and  the  brushes  were  rocked  back 
to  their  original  positions.  The  machine  was  made  ready 
for  the  load  forty  minutes  after  the  inspector  laid  down  his 
ha;    11  ;'',e  cn;;inc  room. 


Desig^ning  Motor  Installations   for  Improved 
Power-Factor 

The  speed  of  a  motor  has  an  important  bearing  on  the 
power-factor  obtained.  In  selecting  a  motor  of  the  proper 
speed  to  drive  a  line  shaft,  as  pointed  out  by  Mr.  \V.  J. 
Fitzgerald,  of  the  Detroit  Edison  Company,  before  the 
recent  Michigan  convention,  the  designer  should  first  decide 
on  the  ma.xinnun  speed  of  the  shaft,  then  using  as  large  a 
speed  reduction  as  practicable,  but  preferably  not  over  five 
to  one.  The  ratio  is  usually  limited,  however,  by  such 
conditions  as  the  clearance  between  shaft  and  ceiling,  and 
so  usually  works  out  at  a  three-to-one  reduction,  although 
four  to  one  is  possible  in  some  cases. 

Motors  of  as  high  a  speed  as  each  condition  will  warrant 
should  be  installed  to  reap  the  advantages  of  increased 
efficiency  and  power-factor  and  lower  price.  Yet  it  is  not 
an  uncommon  thing  to  see  a  slow-speed  motor  belted  to  a 
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FII..     I RELATION    BETWEEN    MOTOR   SPEED   AND   POWER-FACTOK 

line  shaft  running  at  the  usual  speed,  which  in  turn  drives 
high-speed  machinery.  This  operation  of  first  decreasing 
the  speed  and  then  increasing  it  to  meet  the  requirements 
of  the  high-speed  machines  means  large  losses  in  belt  fric- 
tion and  slippage,  besides  the  poor  power-factor  inherent 
in  the  slow-speed  motor.  Such  practice,  commented  Mr. 
Fitzgerald,  is  deplorable  when  one  realizes  the  benefits  and 
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vings   which   can   be   secured   by   the   use   of   high-speed 
otors  and  higher  shaft  speeds. 

The  accompanying  curves  show  at  a  glance  the  ditference 
power-factor  and  motor  first-cost  for  motor  speeds  of 
o,  1200  and  1800  r.  p.  m.  It  will  be  noticed  also  that  the 
iciency  changes  only  slightly,  but  while  this  makes  little 
ffcrence  to  the  customer  the  improved  power- factor  ob- 
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FIG.  2 — KEL.\TI0N    BETWEEN    MOTOR  SPEED   .\NM)   FIRST  COST 

ined  is  of  vital  importance  to  the  central-station  man. 
To  demonstrate  how  little  a  change  in  size  of  pulley  is 
■cessary  to  use  a  1200-r.  p.  m.  instead  of  a  900-r.  p.  m. 
otor,  take  the  example  of  a  lo-in.  pulley  on  an  840-r.p.m. 
otor  which  with  a  40-in.  shaft  pulley  will  drive  the  shaft 

210  r.p.m.  To  use  an  1120-r.p.m.  motor  and  have  the 
laft  speed  remain  the  same  we  must  use  a  7.5-in.  motor 
illey  and  40-in.  shaft  pulley.    To  increase  the  shaft  speed 

250  r.  p.  m.  a  lo-in.  motor  pulley  and  a  44-in.  shaft  pulley 
ill  give  the  desired  result.  Where  the  reduction  cannot 
'  accomplished  in  one  step,  a  countershaft  is  frequently 
•sirable.  Back-geared  motors  also  serve  this  purpose  well 
here  the  right  combinations  can  be  secured  with  direct- 
mnected  or  chain-driven  machines. 


Eddy  Current 

.\  mill  operator  claimed  that  a  three-phase,  slip-ring  in- 
iction  motor,  operating  a  centrifugal  drier  in  carpet 
orks,  had  no  torque.  He  further  stated,  what  the  in- 
lector  found  to  be  true,  that  the  motor,  even  when  free, 
ould  not  start  on  applying  the  voltage,  but  if  started  by 
md  it  would  continue  to  run  at  about  half  speed,  al- 
ough  it  could  then  be  easily  stopped  by  applying  the  palm 
:  the  hand  to  the  pulley.  The  trouble  was  evident  at  a 
ancc.  The  slip-r'ng  motor  required  that  an  external 
sistor  be  connected  across  the  rings  by  means  of  brushes 
id  holders  provided  for  that  purpose  and  this  external  re- 
3tor  was  missing.  All  motors  previously  installed  in  the 
ork  were  of  the  squirrel-cage  type  with  the  speed  con- 
oiled  from  a  variable  resi-stor  installed  in  the  supply 
ires.  Accordingly,  the  operator  had  installed  the  slip- 
ng  motor  in  the  same  way,  with  the  result  that  the  motor 
ould  not  start  because  its  defined  pole  rotor  was  open- 
rcuited.  The  fact  that  the  rotor  would  run  at  reduced 
eed  when  started  free  by  hand  was  due  to  the  dynamic 
tion  of  the  eddv  currents  induced  in  the  rotor  core.     The 


torque  due  to  reaction  between  the  stator  field  and  that 
of  the  eddy  currents  was  sufficient  to  keep  such  a  small 
rotor  turning  against  its  bearing  friction,  but  the  least 
extra  work  imposed  upon  the  shaft  would  overcome  the 
turning  torque  and  stop  rotation.  On  very  small  motors 
equipped  with  ball  bearings  the  friction  losses  are  so 
small  that  the  torque  due  to  eddy-current  reaction  may  be 
sufficient  to  start  the  motor  and  to  bring  the  speed  almost 
to  synchronism,  but  the  torque  is  not  sufficient  to  do  any 
useful  work. 


Concrete  Poles  for  Distribution   Lines 

Owing  to  the  limited  supply  of  good  timber  for  pole  pur- 
poses and  to  the  cost  of  maintaining  wooden-pole  lines,  the 
Riverside  Light  &  Power  Company,  of  Abilene,  Kan.,  re- 
cently decided  to  engage  in  the  manufacture  of  hollow  re- 
inforced-concrete  poles  for  its  own  use.  Square  poles  with 
chamfered  corners  were  found  to  be  very  heavy  with 
respect  to  their  strength,  so  that  octagonal  poles  are  now 
being  made.  Incidentally,  the  electric-service  company  is 
also  utilizing  its  line-construction  force  to  better  efficiency, 
employing  the  men  during  odd  hours  in  the  manufacture 
of  the  new  poles.  Four  different  sizes  of  poles  are  being 
made,  ranging  from  20  ft.  to  35  ft.  in  length.  All  of  the 
poles  have  6-in.  tops  and  the  butts  measure  from  10  in.  to 
13   in.   in  diameter,   according  to  the  height. 

Three-piece  wooden  molds  are  used,  as  shown  in  cross- 
section  in  the  accompanying  sketch.  The  form  consists  of 
a  botLom  plank  and  two  side  parts,  one  right-handed  and 
the  other  left-handed.  Strips  having  triangular  cross-sec- 
tions are  fastened  to  the  side  pieces  as  shown,  to  gi\e  an 
octagonal  shape  to  the  pole. 

Cement  mortar,  consisting  of  Portland  cement  and  sand, 
in  the  ratio  i  to  3,  is  used  in  pouring  the  poles.  Reinforce- 
ment is  furnished  by  twisted  square  high-carbon  steel  rods 
placed  longitudinally  in  the  mold  and  spaced  symmetrically. 
To  prevent  spreading,  U-shaped  irons  are  placed  over  the 
top  of  the   form.     To  provide   for  bolting  cross-arms  on 


U-  Clamp 


(  HOSS-SECTION    OF  FORM    WITH    CORE  AND   REINFORCING  IN 
l'l.,\CE 

to  the  ])()les  removable  plugs  extending  diametrically 
through  the  forms  may  be  used,  but  U-bolts  passing  around 
the  pole  and  through  the  cross-arms  are  considered  prefer- 
able by  the  company.  Gains  for  the  arms  are  formed  by 
inserting  blocks,  while  provision  is  made  for  steps  by  plac- 
ing l)olts  in  the  form  so  that  nuts  may  be  supported  at  the 
center  of  the  pole.     The  bolts  are  then  backed  out  of  the 
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Its  after  the  mortar  has  set,  and  steps  are  screwed  in  in 
eir  place. 

When  the  mold  is  about  one-third  poured,  a  hollow, 
nical  galvanized  iron  core  having  a  base  diameter  of  6 
and  a  top  diameter  of  2.5  in.,  is  inserted  in  the  mold 
d  the  remainder  of  the  mortar  and  reinforcement  is 
t  in  place.  The  core  is  wrapped  loosely  with  a  spiral  of 
ilding  p.iper,  which  facilitates  the  removal  of  the  core 
ter  the  mortar  has  set.  The  poles  are  constructed  in  a 
rizontal  position  and  reinforced  with  four,  si.\  and  eight 
rs  as  desired.  The  top  of  the  mold  is  left  open  for  pour- 
j  the  mortar,  and  when  it  is  filled  the  mortar  is  tamped 
wn  and  troweled  off  smooth. 

TABLE  SHOWING  COMPARATIVE  COST  OF  POLES 


Height 

Concrete 

Cedar 

20  feet 

$2.43 

S  2.00 

2i  feet 

3.85 

3.95 

30  feet 

5.86 

6.65 

35  feet 

7.57 

10.20 

After  the  form  is  filled,  the  mortar  is  allowed  to  set 
r  several  hours,  the  core  is  then  partially  removed  and 
;  pole  is  allowed  to  set  from  twenty-four  to  forty-eight 
urs  longer.  For  twenty-five  to  thirty  days  after  the 
al   set   the   pole   is  cured  by   wetting  it   thoroughly   each 

y- 

These  concrete  poles,  while  more  costly  than  cedar  poles 
the  small  sizes,  are  considerably  less  expensive  in  the 
;ater  length,  as  indicated  in  the  table.  Mrection  of  con- 
;te  poles  is  more  expensive  than  erecting  cedar  poles. 
t  the  former  are  practically  indestructible  and  present  a 
:ter  appearance.  Pike  poles  may  be  used  in  erecting  the 
aller  concrete  poles,  but  a  pole-raising  machine  is  re- 
ired  with  the  larger  ones  on  account  of  their  weight, 
sand  or  wet  soil  the  company  finds  it  advisable  to  set 
;  poles  in  grout. 


moving  Soot  and  Other  Deposits  from    Boiler 
Tubes 

In  estimating  the  heat-insulating  effects  of  soot  fornia- 
ns  on  boiler  tubes  engineers  are  likely  to  consider  these 
lues  the  same  as  for  lampblack,  although  they  are  really 
jher.  Deposits  on  boiler  tubes  vary  widely  in  composi- 
n.  and  in  addition  to  considerable  ash  carried  over  by 
I  draft  they  contain  much  inorganic  matter,  which  after 
ng  volatilized  in  the  fire  condenses  on  coming  in  contact 
th  the  comparatively  cool  tubes. 

When  the  deposits  first  occur  the  ash  is  in  the  form  of 
3ust  or  powder,  but  if  allowed  to  accumulate  the  layers 
id  to  fuse  together  and  finally  break  up  into  clinkers, 
e  formation  of  these  clinkers  is  probably  due  to  the 
:t  that  as  the  deposit  becomes  thicker  its  heat-insulating 
alities  increase,  and  as  a  result  the  hot  gases  cannot 
lie  into  contact  with  the  cool  tubes;  therefore,  when  the 
ers  become  thick  enough  a  temperature  is  reached  that 
suflicient  to  fuse  the  material  on  the  outside. 
Soft  coal  is  not  the  only  fuel  which  forms  soot  deposits, 
.shown  by  the  illustrations.  Practically  all  boilers,  both 
rtical  and  horizontal,  irrespective  of  the  kind  of  material 
rned,  are  subject  to  these  deposits. 
Deposits  found  in  modern  boilers  may  be  classified  into 
e  different  kinds  of  formations,  as  follows:  (i)  molten 
g,  which  forms  as  stalactites  on  the  lower  row  of  tubes 
len  set  close  to  the  fire  (this  formation  is  not  common 
d  cannot  be  blown  ofif)  ;  (2)  clinker  on  the  top  of  the 
)e,  found  only  in  the  first  pass  (Fig.  2)  ;  (3)  cemented 
iss  of  clinker,  found  only  in  the  lower  rows  of  the  first 
53  (Fig.  7)  ;  (4)  scaly  deposit  due  to  moisture  in  prod- 


ucts of  combustion  cementing  the  ash  deposit,  found  fre- 
quently throughout  the  boiler  (Fig.  3),  and  (5)  loose  soot, 
fine  ash,  clay  and  other  earthy  matter. 

In  Fig.  I  is  shown  a  deposit  taken  from  the  first  and 
second  passes  of  an  Edge  Moor  boiler,  where  garbage  was 
used  as  fuel.  The  deposit  is  made  up  largely  of  a  fine 
powder  with   small  cakes   fu.sed  together.     It   is  gritty  and 
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light  gray  in  color.  The  powder  is  non-combustible  and 
when  heated  to  a  moderate  degree  will  fuse.  Fig.  2  shows  a 
sample  of  deposit  taken  from  the  lower  row  of  tubes  of  this 
same  boiler.  The  deposit  is  a  light  porous  clinker  forming 
on  top  of  the  first  deposit  and  shows  how  the  first  pow- 
dery deposit,  which  can  be  easily  removed,  will  fuse  to- 
gether and  clinker  under  the  action  of  heat. 

.\   deposit   taken    from    a   haiid-fircd    R.-ibcock    &■    Wilcox 


FIGS.    3    AND   4 DEPOSIT   ON    FLUES    WHERE    HUCKW'HEAT    COAL 

IS   L'SED 

l)oiler  using  buckwheat  coal  with  an  ash  content  of  ap- 
proximately 16  per  cent  is  shown  in  I'ig.  3.  This  deposit 
has  the  appearance  of  scale,  being  white  and  soft  and  made 
up  almost  entirely  of  ashes.  The  small  cakes  can  easily  be 
pulverized  in  the  fingers,  giving  a  powder  as  smooth  ani 
fine  as  talcum.  It  is  non-combustible  and  cakes  around  the 
entire  tube.  It  can  be  easily  blown  off.  Fig.  4  shows  a 
deposit  which  was  formed  on  the  top  of  that  shown  in  Fig. 


FIGS.    5    AND    6 DEPOSIT    IN    STOKE-FIRED    BOILER    USING 

SHAWMUT    COAL 

3.  It  is  grittv  and  is  formed  from  the  ash  carried  over  by 
the  draft.  It  clinkers  slightly,  forming  a  light  porous  sub- 
stance, and  if  not  blown  off  finally  bridges  over  the  tubes. 
The  deposit  shown  in  Fig.  5  was  taken  from  the  tubes  of 
a  Babcock  &  Wilcox  boiler  using  Shawmut  coal  fired  by 
Roney  stokers.  .Although  this  is  soft  coal,  the  deposit  is 
gritty  and  made  up  largely  of  ash.     In  Fig.  6  the  deposit 
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shown  was  taken  from  a  boiler  in  the  same  plant  as  that 
in  Fig.  5.  It  is  nearly  black  and  is  made  up  of  ashes  and 
soot.  The  soot  will  burn  out  and  the  ashes  will  clinker 
when  subjected  to  heat.  In  Fig.  7  is  shown  a  deposit  taken 
from  the  lower  rows  of  tubes  in  another  boiler  in  the  same 
plant  as  that  from  which  the  samples  shown  in  Figs.  5  and 
6  were  taken.  It  is  hard,  brittle  and  porous  and  looks  like 
slag.  It  is  a  good  example  of  what  results  if  the  first 
layers  of  soot  and  other  deposits  are  not  removed  fre- 
quently. 

L^se  of  high  drafts  and  the  forcing  of  boilers  at  contin- 
ous  overloads  tend  to  increase  the  deposits  on  boiler  tubes. 
The  high  drafts  take  up  the  lighter  non-combustible  par- 
ticles from  the  fire,  carrj-ing  them  over  and  depositing  them 
on  the  tubes.  The  same  result  is  obtained  with  stokers  and 
the  consequent  use  of  large  quantities  of  fuel  per  square 
foot  of  grate  area.  A  high  rate  of  driving  also  produces 
higher  gas  temperatures  throughout  the  boiler,  making 
fusing  more  probable. 

Besides  the  direct  heat  insulation  resulting  from  these 
deposits,  the  gases  of  combustion  are  retained  in  the  cells 
of  the  porous  clinker  formations,  thus  greatlv  increasing 
the  depth  of  the  stagnant  gas  film  around  the  boiler  tubes 
and   further   reducing  the   heat  transmission.     The   forma- 
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tion  of  this  porous  clinker  also  renders  ineffective  the 
scrubbing  action  of  high-velocity  gases  in  removing  the 
film.  Furthermore,  when  the  clinker  gets  thick  enough  to 
bridge  over  adjacent  tubes,  as  shown  by  the  sample  in  Fig. 
7,  it  seriously  interferes  with  the  draft. 

Most  boilers  are  not  designed  so  that  the  cleaning  of  the 
tubes  can  be  done  properly.  Usually  the  only  provisions 
for  removing  the  deposits  are  a  few  portholes  in  the  side- 
walls  of  the  setting.  Through  these  doors,  some  of  them 
at  a  great  height  from  the  floor,  the  fireman  is  supposed  to 
insert  a  perforated  steam  pipe  and  blow  off  the  soot  and 
other  matter.  This  is  an  awkward  and  dangerous  job 
because  the  pipe  is  hot,  and  the  task  will  be  shirked  as 
much  as  possible.  The  method  is  also  inefficient,  since 
only  the  parts  of  the  tube  near  the  blow  doors  are  cleaned, 
the  soot  being  blown  away  to  tubes  more  distant.  In  fact, 
no  boiler  10  ft.  or  more  wide  can  be  cleaned  by  hand  unless 
spaces  at  the  side  are  unusually  ample,  thus  wasting 
valuable  ground  space.  More  satisfactory  results  can  be 
obtained  with  a  cleaner  installed  as  part  of  the  boiler  equip- 
ment. In  this  case  steam  may  be  discharged  through  per- 
forated pipes  and  nozzles  to  the  tube  surfaces,  in  that 
manner  cleaning  the  tubes  in  the  center  of  the  boiler  as 
well  as  those  at  the  sides. 


Outdoor  Testing  of  Insulators 

The  Western  Electric  Company's  engineering  depart- 
ment in  New  York  City  is  conducting  an  interesting  com- 
parative study  of  pole-line  insulators.  Over  3000  insulators 
of  different  shapes  and  materials  are  mounted  on  a  low- 
roof  in  one  corner  of  the  West  Street  building.  .'\  special 
selective  mechanism  is  mounted  on  a  pole  near  the  center 
of  the  insulator  rack,  which  permits  the  insulation  resist- 
ance of  each  group  of  insulators  to  be  measured  with  in- 


struments that  are  in  the  physical  laboratory.  The  labo- 
ratory is  several  hundred  feet  away  and  only  a  few  very 
heavily  insulated  wires  connect  the  selector  to  the  labo- 
ratory. Dust  from  the  street  and  smoke  and  soot  from 
nearby  factory  chimneys  gradually  accumulate  on  the  insu- 
lators and  their  insulation  resistance  measured  during  wet 
weather  decreases.  The  ability  of  the  insulators  to  main- 
tain high  insulation  under  these  severe  conditions  deter- 
mines clearly  their  relative  merit  for  use  on  telephone 
lines  and  in  telegraphic  service. 


Blasting  by  Electricity  as  a  Means  of  Reducing 
Miner's  Phthisis 

During  the  last  six  months  some  of  the  leading  gold- 
mining  companies  in  the  South  .African  Rand  have  been 
conducting  experiments  with  electric  blasting  to  test  the 
theory  that  this  method  will  assist  in  minimizing  the  fine 
dust  from  blasting — accepted  as  the  most  direct  cause  of 
miner's  phthisis,  which  is  at  present  so  widespread  in  the 
Rand  field.  The  management  of  one  large  company  has 
decided  to  introduce  the  electric  system  throughout  its  mine. 
It  is  hoped  to  have  the  electric  system  of  firing  so  intro- 
duced that  blasting  can  be  done  by  pressing  a  button  on  the 
surface.  This  will  insure  that  the  miners  will  not  be  forced 
to  inhale  the  fine  dust  and  vitiated  air  which  result  from 
blasting  carried  on  underground. 


The  Inverse-Square  Law  in  Illumination 

If  a  certain  ohject  is  20  ft.  from  a  source  of  light,  to  what  extent  will 
the  illuraination  falling  on  it  be  reduced  if  it  is  removed  to  a  distance  of 
<>0   ft.?  A.    W.   W. 

The  intensity  of  illumination  varies  inversely  as  the 
square  of  the  distance  from  the  source.  If  an  object  is 
removed  to  three  times  its  former  distance,  as  in  the  case 
cited,  the  intensity  of  the  light  falling  on  its  surface  will 
be  in  accordance  with  this  rule  reduced  to  one-ninth  the 
value  that  it   formerly  possessed. 


Failure  of  Polyphase  Meter  to  Operate 

I  have  a  three-phase,  25.cycle,  110-volt,  5/60  amp  watt-hour  meter  con- 
nected in  circuit  with  a  50-hp  motor  which  is  operating  at  three-fifths  its 
rated  load,  and  still  the  meter  fails  to  record.  The  connections  are  cor- 
rect, I  believe,  the  grounded  terminals  of  the  potential  and  current 
transformers  being  connected  to  one  side  of  the  meter  and  the  two  re- 
maining wires  on  the  potential  and  current  transformers  to  the  other  side. 
Am  I  correct  in  saying  that  a  three-phase  meter  will  not  register  with  SO 
per  cent  power-factor?  The  magnets  and  current  coils  in  the  meter  arc 
in   good  condition.  J.   W.  C. 

When  a  three-phase  watt-hour  meter  is  connected  in 
circuit  properly  it  should  register  the  energy  consumed 
independently  in  every  respect  of  the  power-factor.  Your 
statement  that  the  three-phase  meter  will  not  register 
when  the  power-factor  is  below  50  per  cent  is  probably 
based  on  the  fact  that  when  two  separate  meters  arc  em- 
ployed to  measure  three-phase  energy  one  of  the  meters 
registers  zero  when  the  power-factor  is  50  per  cent  and 
gives  a  negative  reading  when  the  power-factor  is  below 
this  value.  No  doubt  the  meter  referred  to  in  your  in- 
quiry is  incorrectly  connected  in  circuit.  A  convenient 
method  of  determining  the  proper  connections  to  the  meter 
is  to  operate  one  element  of  it  (that  is,  one  series  coil 
with  the  corresponding  shunt  coil)  as  in  a  single-phase 
meter.  In  this  case  the  meter  should  operate  in  one  direc- 
tion or  the  other,  except  when  the  power-factor  is  exactly 
50  per  cent.  By  testing  in  this  way  two  separate  single- 
phase  circuits  you  should  be  able  to  determine  whether  the 
meter  is  operating  correctly,  and  if  not  what  changes  to 
make. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


(ienerators.  Motors  and  Transformers 

Po7^'ci-l-actor  Effects  of  Raihvay  Motor-Generators  and 
'otary  Converters. — Nicholas  Staiil. — An  article  coiii- 
aring  the  power- factor  effects  of  synchronous  motors  and 
jtary  converters.  The  synchronous  motor,  commonly 
tilizcd  as  part  of  a  motor-generator  set,  has  come  to 
i  accepted  as  an  excellent  agent  for  improving  the  power- 
ictor  of  systems.  But  such  a  synchronous  motor  will 
ilfil  expectations  only  if  it  is  operated  properly;  simply 
Littiiig  the  motor  on  the  .system  and  turning  it  over  to 
le  care  of  the  average  station  operator  will  in  most  cases 
ive  results  that  fall  far  short  of  expectations  with  re- 
ird  to  corrective  effects.  The  curves  given  indicate  the 
ccessity  of  careful  attendance  and  show  that  the  field 
rength  must  be  varied  with  changing  conditions  of  load 

the  desired  results  arc  to  follow.  The  rotary  converter, 
1  the  other  hand,  while  not  inherently  designed  for  power- 
ictor  correction,  is  shown  to  be  an  excellent  medium  for 
le  automatic  maintenance  of  constant  power-factor.  The 
rticle  then  goes  further  in  demonstrating  that  in  cases 
here  a  wide  variation  in  load  occurs  the  best  average 
jndition  is  obtained  through  the  use  of  a  rotary  con- 
;rter  rather  than  through  a  motor-generator  set  as 
■dinarily  manipulated. — Elec.  Journal,  Dec,  1913. 

Frequency  Changers. — G.  Harris  and  L.  B.  Bonnett. — 
he  need  of  frequency-changer  sets  is  experienced  where, 
)r  instance,  a  25-cycle  system  is  to  supply  lighting  to  the 
Mnmunities  in  its  neighborhood,  or  where  a  60-cycle  sy.s- 
m  must  furnis'i  energy  at  25  cycles  or  less  for  railway 
jcration,  or  where  two  systems  of  different  frequencies 
"c  to  be  tied  together.  The  authors  discuss  the  types  of 
equency-changer  sets  which  have  been  commercially  de- 
;loped,  describing  in  particular  the  synchronous-syn- 
ironous  sets  and  the  induction-synchronous  sets.  Refer- 
ice  is  made  to  the  matter  of  the  most  suitable  speed  for 

given  set  of  conditions  and  the  limitations  on  rating 
iposed  thereby,  and  to  the  more  important  features  em- 
)died  in  present-day  construction.     The  proper  procedure 

be  followed  in  starting  synchronous  sets  is  fully  de- 
ribed,  and  this  is  follow-ed  by  an  outline  of  the  opera- 
3ns  necessary  to  secure  parallel  operation  of  frequency- 
langer  sets,  together  with  a  discussion  of  the  inter- 
lations  between  the  machines  on  the  motor  end  and  on 
c  generator  end. — Gen.  Elec.  Reiiciv,  Dec,  1913. 
Turbo-Alternator. — An  illustrated  description  of  a  4200- 
V  Oerlikon  turbo-alternator  in  a  British  central  station, 
nning  at  3000  r.  p.  m. — London  FJcctrician,  Dec.  5.  1913. 

Lamps  and  Lighting 

I  nrandc'cent-Lamp  Manufacture. — H.  D.  Erb. — The 
ithor  comments  on  the  very  small  margin  of  profit  which 
n  accrue  to  manufacturers  of  metal-filament  lamps  in 
ew  of  the  low  level  to  w-hich  retail  prices  have  now  been 
duced.  The  manufacture  of  low-voltage  lamps  is  still 
uch  simpler  than  the  manufacture  of  high-volta°;e  types. 
id  in  view  of  the  increasing  demand  for  14-volt  (or  other 
rt-pressurel  lamps  for  advertising  and  decorating  w-ork. 
would  probably  pay  some  firms  to  specialize  on  low- 
iltage  lamp  manufacture.  The  problem  of  grading  lamps 
r  series  operation  has  been  solved  well  enough  to  per- 
it  of  sign  and  other  low-voltage  lamps  being  run  in  series. 
It    there    is    vet    room    for    further    innrovement    in    this 


direction.  The  figures  below  summarize  the  manufactur- 
ing cost  per  thousand  220-volt,  25-watt  lamps,  as  given 
by  the  author.  'Ihese  data  are  said  to  be  drawn  from 
actual  factory  records,  and  their  arrangement  shows  how 
the  value  of  the  lamp  increases  as  its  manufacture  pro- 
ceeds, at  what  stage  of  its  manufacture  the  greatest  out- 
lay in  material  and  wages  is  required,  the  percentage  of 
breakages  in  each  .stage,  and  the  value  of  the  pieces  broken. 


DATA    ON 

LAMP-MAN  UFACTURING 

COST 

Item 

Brought 
Forward  * 

Mate- 
rials         Wages 

I 

Breakages 

Per  Cent 

Value 

Bulb 

in.ia 

21.40 
61.90 
73.00 
76.00 

76.  SO 

$9.00          $1.10 
1.09            0.37 
7.05             0.55 

10.01             1.73 
6.40            3.20 

32.40             7.80 
9.05             2.36 

2.87 

0.14             0.48 

S.30            2.27 

1.5 
5.0 
1.0 
1.0 

216 
5.3 
6.0 
1.5 

2.0 

<0.153 

0.078  ■ 

0.071 

1.020 

Star 

1.230 

3.830 

Pumping 

Flashing 

Adjustment  and  comple- 

4.680 
1.142 

1.680 

•Cross  total  of  cols.  2,  3  and  4  of  previous  line. 


Up  to  a  certain  stage  in  manufacture,  pieces  are  pre- 
pared which  may  subsequently  be  used  in  any  one  of  a 
luniibcr  of  types  of  lamp,  but  beyond  this  stage  parts  are 
selected  and  assembled  and  true  lamp  manufacture  com- 
mences. In  the  above  table,  no  allowance  is  made  for  the- 
cost  of  gas,  electricity,  standing  charges  and  unproductive 
labor;  in  practice,  these  items  should  be  reduced  to  a 
minimum.  The  figures  in  column  2  show  the  value  per 
looo  lamps  of  the  materials  in  and  wages  spent  on  the 
lamps  at  various  stages  of  their  manufacture.  As  manu- 
facture proceeds,  the  value  of  the  piece  handled  during: 
any  [)articular  operation  increases  rapidly  since  it  becomes. 
a  complex  structure,  damage  to  which  involves  a  greater 
wastage  of  time  and  material  than  is  accounted  for  by  the- 
member  actually  broken. — From  an  article  in  Elck.  Anz.. 
translated  in  abstract  in  London  Elec.  Rexieic.  Dec.  ;.  1913. 

Generation,  Transmission  and  Distribution 

Transformation  of  Two-Pliase  to  Three-Phase. — H.  de. 
PisTOYE. — The  first  part  of  an  article,  illustrated  by  dia- 
grams, on  methods  of  transformation  from  two-phase  tO' 
ihree-phase.  Either  a  two-phase  magnetic  circuit  may  be 
used  (Scott  system)  or  a  three-phase  magnetic  circuit  ('e- 
blanc  system).  In  the  present  instalment  the  -Scott  systenii 
is  discussed.  The  author  explains  its  general  principles, 
the  special  conditions  which  the  transformers  must  fulfil., 
ihe  utilization  of  the  magnetic  circuits  in  the  Scott  system, 
and.  in  the  case  of  an  unbalanced  system,  whether  the 
neutral  point  is  accessible  or  not.  The  article  is  to  be  con- 
cluded.— La  Luinicre  Elec..  Nov.  29,  1913. 

High-Foltage  Engineering. — F.  W.  Peek,  Jr. — A  Frank- 
lin Institute  paper  discussing  the  general  subject  of  high- 
voltage  engineering  under  the  following  headings :  the 
dielectric  circuit,  gaseous  insulation  (air;  laws  of  corona 
losses),  solid  insulation,  etc.  In  conclusion  the  author  deals 
briefly  with  some  special  high-voltage  problems  like  break- 
downs caused  by  the  addition  of  stronger  insulation ;  the 
combination    of    insulations;    occurrence    of    "'static"    anif 
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■leakage"  over  insulation  ;  dielectric  flux  control ;  dielectrics 
in  multiple;  effect  of  altitude  on  spark-over  of  insulation 
and  bushings;  methods  of  measuring  high  voltages;  prob- 
able limits  of  voltage  in  transmission  (possibly  the  whole 
country  could  be  tied  together  at  200,000  volts)  ;  voltage 
regulation  of  transmission  lines;  high  reactance  in  trans- 
formers; arcs  and  short-circuits,  and  high-voltage  switch- 
ing.— Journal  Franklin  Inst..  December,  1913. 

Traction 

Electric  Automobiles. — F.  W.  Moock. — The  first  of  an 
illustrated  article  on  electric  automobiles  and  gasoline- 
electric  automobiles  in  Europe.  The  article  is  to  be  con- 
cluded.— Elek.  Zeit.,  Dec.  4,  1913. 

Electrical  Equipment  of  Automobiles. — C.  E.  Wilson. — 
An  illustrated  article  on  the  electrical  equipment  of  gaso- 
line automobiles  for  ignition,  lighting,  starting,  gear-shift- 
ing, etc.,  with  detailed  illustratons  of  typical  apparatus. — 
Elcc.  Journ-al.  December,  1913. 

Installations,  Systems  and  Appliances 

Improving  the  Pozccr-Factor. — R.  N.\gei,. — iMnding  that 
tlic  power-factor  of  German  central  stations  has  decreased 
in  recent  years,  the  author  urges  that  steps  be  taken  to  im- 
prove this  condition  and  recommends  that  large  energy 
users  be  allowed  a  discount  on  the  basis  of  their  mean 
annual  power-factor.  Such  an  inducement  would  lead  them 
to  operate  their  installations  at  as  high  power-factors  as 
possible.  In  order  to  measure  the  mean  annual  power- 
factor  the  author  recommends  the  use  not  of  three-phase 
meters  but  of  single-phase  meters,  connecting  these  so  as 
to  get  the  mean  annual  power- factor  directly  from  the  ratio 
of   the   readings   of   the   two   meters. — Elek.   Zcit.,   Dec.   4, 

1913- 

Diversity  Factor. — An  editorial  on  the  fact  that  diversity 
factor  is  defined  in  different  ways  by  different  authors  and 
authorities.  According  to  the  definition  of  the  International 
Electrotechnical  Commission,  the  diversity  factor  is  a  num- 
ber obtained  by  dividing  the  sum  of  the  maximum  loads 
of  the  individual  consumers  supplied  from  a  central  station 
during  a  given  period  of  time  by  the  maximum  load  de- 
livered from  that  station  during  the  same  period.  The 
National  Electric  Light  Association  of  the  United  States 
has  adopted  the  inverse  expression,  and  the  London  Elec- 
trical Times  makes  use  of  the  latter  value  as  a  percentage. 
For  instance,  if  the  sum  of  the  maximum  loads  of  the 
individual  consumers  supplied  from  any  plant  during  a 
given  period  of  time  is  200  kw  and  the  maximum  load 
delivered  from  that  station  during  the  same  period  is  100  kw, 
the  diversity  factor  will  be  2.  0.5  or  50  per  cent,  according 
to  which  of  the  three  definitions  just  given  is  to  be 
used.  It  is  urged  that  universal  support  be  given  to  the 
definition  of  the  International  Electrotechnical  Commis- 
sion.— London  Electrician,  Dec.  5,  1913. 

Phasc-Balcincer  for  Single-Phase  Loads  on  Polyphase 
Systems. — E.  F.  W.  Ai.exanderson. — The  demands  for 
single-phase  energy  from  polyphase  systems  often  reach 
such  a  point  as  to  produce  serious  heating  of  the  generators 
and  troublesome  unbalancing  of  the  voltage.  Especially 
is  this  true  when  single-phase  energy  is  supplied  for  trac- . 
tion  purposes  or  for  electric  furnaces.  The  author  de- 
scribes a  machine  that  has  been  developed  to  counteract 
these  undesirable  influences.  Its  function  is  to  absorb  the 
unbalanced  component  of  the  load  and  to  redistribute  it  to 
give  a  resultant  balanced  polyphase  load.  The  phase-bal- 
ancer consists  essentially  of  a  synchronous  condenser  pro- 
\  ided  with  a  polyphase  booster  connected  in  series  with  it, 
but  in  such  a  manner  that  its  phase  rotation  is  in  the  oppo- 
site direction  to  that  of  the  synchronous  condenser. — Gen. 
Elec.  Revietv.  December,  1913. 

Breaking  Capacities  of  Oil  Sis.'itches. — S.  Ferguson. — An 
illustrated  article  in  which  the  conditions  arising  on  .short- 
circuit  and  the  action  of  oil  switches  are  first  briefly  re- 
viewed, after  which  the  causes  of  explosions  in  oil  switches 


are  stated.  An  analysis  of  the  results  of  tests  on  break- 
ing capacities  is  given,  and  the  factors  governing  break- 
ing capacities  of  oil  switches  are  considered.  In  conclu- 
sion the  author  deals  with  the  rating,  the  selection  and 
the  location  of  oil  switches. — London  Electrician.  Dec.  5, 

1913- 

Electrophysics  and  Magnetism 

Distribution  of  Energy  in  the  Spectra  of  Gases. — H.  L, 
P.  Jolly. — An  account  of  an  experimental  investigation  of 
the  manner  in  which  the  energy  distribution  among  the 
lines  of  a  bright-line  spectrum  varies  when  the  intensity 
of  excitation  is  changed.  If  the  current  in  a  discharge  tube 
be  small,  the  radiation  from  it  is  proportional  to  the  cur- 
rent density,  both  for  the  whole  spectrum  and  for  any  por- 
tion of  it.  In  heavy  discharges,  such  as  that  produced  by  a 
large  condenser  in  parallel  with  the  discharge  tube,  there 
is  strong  evidence  that  the  energy  shifts  toward  the  longer 
wave-lengths  when  the  current  density  increases.  Whether 
the  energy  of  any  portion  of  the  spectrum  increases  at  a 
rate  greater  or  smaller  than  the  current  has  not  been  "deter- 
mined, owing  to  the  difficulties  in  the  way  of  measuring 
these  currents.  When  the  pressure  at  which  a  condensed 
discharge  is  sent  through  the  tube  is  increased  the  energy 
shifts  toward  the  longer  wave-lengths.  A  continuous  spec- 
trum makes  its  appearance  in  these  discharges  and  becomes 
more  marked  the  higher  the  pressure.— P/u'/oj.  Mag., 
November,  1913. 

Constitution  of  Atoms  and  Molecules. — N.  Bohr. — A 
theoretical  paper  in  which  an  attempt  is  made  to  develop 
a  theory  of  the  constitution  of  atoms  and  molecules  on 
the  basis  of  the  ideas  which  Planck  introduced  to  account 
for  the  radiation  from  a  black  body,  and  the  theory  of 
the  structure  of  atoms  which  Rutherford  proposed  to  ex- 
plain the  scattering  of  alpha  particles  by  matter.  Planck's 
theory  deals  with  the  emission  and  absorption  of  radia- 
tion from  an  atomic  vibrator  of  a  constant  fretjuency,  in- 
dependent of  the  amount  of  energy  possessed  by  the  sys- 
tem at  the  moment  considered.  The  assumption  of  such 
vibrators,  however,  involves  the  assumption  of  quasi-elastic 
forces  and  is  inconsistent  with  Rutherford's  theory,  accord- 
ing to  which  all  the  forces  between  the  particles  of  an 
atomic  system  vary  inversely  as  the  square  of  the  distance 
separating  them.  In  order  to  apply  the  main  results  ob- 
tained by  Planck,  it  is  therefore  necessary  to  introduce 
new  assumptions  concerning  the  emission  and  absorption 
of  radiation  by  an  atomic  .system.  The  main  assumptions 
made  in  the  present  paper  are:  (i)  That  energy  radiation 
is  not  emitted  (or  absorbed)  in  the  continuous  way  as- 
sumed in  ordinary  electrodynamics,  but  only  during  the 
passing  of  the  systems  between  different  "stationary" 
states;  (2)  that  the  dynamical  equilibrium  of  the  systems 
in  the  stationary  states  is  governed  by  the  ordinary  laws 
of  mechanics,  while  these  laws  do  not  hold  for  the  pass- 
ing of  the  systems  between  the  different  stationary  states; 
(3)  that  the  radiation  emitted  during  the  transition  of  a 
system  between  two  stationary  states  is  homogeneous,  and 
that  the  relation  between  the  frequency  z'  and  the  total 
amount  of  energy  emitted  E  is  given  by  E  =  h  v.  where 
/[  is  Planck's  constant ;  (4)  that  the  different  stationary 
states  of  a  simple  system  consisting  of  an  electron  rotat- 
ing round  a  positive  nucleus  are  determined  by  the  con- 
dition that  the  ratio  between  the  total  energy  emitted  dur- 
ing the  formation  of  the  configuration  and  the  frequency 
of  revolution  of  the  electron  is  an  entire  multiple  of  /1/2; 
(5)  that  the  "permanent"  state  of  any  atomic  .system — 
that  is,  the  state  in  which  the  energy  emitted  is  maxi- 
mum— is  determined  by  the  condition  that  the  angular 
momentum  of  every  electron  round  the  center  of  its  orbit 
is  equal  to  h/2.  It  is  shown  that,  applying  these  assump- 
tions to  Rutherford's  atom  model,  it  is  possible  to  account 
for  the  laws  of  Balmer  and  Rydberg  connecting  the  fre- 
quency of  the  different  lines  in  the  line  spectrum  of  an 
element.     Further,  outlines  are  given  of  a  theory  of  the 
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nstitution    of    the    atoms    of    the    elements    and    of    the 
rmation   of   molecules   of   chemical   combinations,   which 
several   points   is  shown  to  be   in   approximate  agrce- 
!nt  with  experiments. — Philos.  Mag.,  November,  1913. 

Units,  Measurements  and  Instruments 

hisitlatioH  Resislattce.—S.  Evershed. — The  conclusion  of 
!  paper  read  before  the  (British)  Institution  of  Elec- 
cal  Engineers.  The  author  discusses  the  laws  of  the 
)isture  curve.  The  experiments  on  absorbent  insula- 
•s  suggest  that  underlying  the  phenomena  there  is  some 
:crtainable  law  of  conduction  by  moisture.  The  fact  that 
is  possible  to  compare  one  curve  with  another  without 
cing  the  potential  gradient  in  the  insulator  into  account 
sufficient  proof  that  the  curves  have  some  simple  prop- 
y  in  common.  In  fact,  in  every  case  in  which  moisture 
nduction  alone  controls  the  resistance  curve  it  is  found 
It  over  a  considerable  length  along  the  curve  the  ratio 
:  R^^r  (R,  and  R,„v  being  the  insulation  resistances  at 
and  loz'  volts  respectively)  is  fairly  constant  whatever 
ly  be  the  value  of  v  in  volts.  Hence,  although  the  in- 
ators  may  vary  widely  in  thickness,  the  ratio  /?50  :  Rsoo 
■ves  quite  well  as  a  rough  guide  for  comparing  the  dif- 
"ent  curves.  The  law  is  expressed  empirically  by  the 
rmula 


R  =  k 


oy 


d  in  each  particular  case  a  value  may  be  chosen  for 
which  will  express  the  law  of  the  individual  curve  over 
great  part  of  its  length,  and  hence  when  the  ratio 
:  /?„  f  has  been  found  by  experiment,  the  formula  may 
found  to  ascertain  any  other  ratio  Rv  :  Rnv  for  values 
n  lying  between  i  and  10.  The  author  of  the  paper 
m  proceeds  to  discuss  "compound  insulation,"  consist- 
j  of  a  non-absorbent  dielectric  insulator  in  series  with 
absorbent  insulator.  While  for  absorbent  insulators  the 
:io  Rv  :  i?,„»  is  2.2  on  the  average,  the  same  ratio  has  a 
an  value  of  a  little  less  than  1.4  for  absorbent  insula- 
s.  The  author  finally  discusses  the  properties  of  a  model 
ulator. — London  Electrician,  Dec.  5,  191 3. 
Electrostatic  Oscillograph. — H.  Ho  .\nd  S.  Koto. — An  ab- 
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!.     I — GENER.M-    .ARRANGEMENT    OF    ELECTROSTATIC    OSCILLO- 
GRAPH 

act  of  a  (British)  Physical  Society  paper.  The  general 
•angement  is  shown  in  Fig.  i,  in  which  the  potential  dif- 
ence  between  o„  and  b„  is  required  to  be  recorded.  C 
an  oil  condenser,  to  be  used,  if  necessary,  for  reducing 
!  above  voltage  to  a  suitaUle  value  at  the  terminals  a  b 
the  oscillograph.  Two  bronze  strips,  j,  and  s,_,  are 
etched  between  two  parallel  metallic  plates,  F,  and  F.. 


called  "field  plates."  These  strips  are  parallel  to  one  an- 
other and  to  the  plates  and  carry  a  small  mirror  m  in  the 
center,  the  tension  being  adjustable  in  the  manner  usually 
adopted.  Contrary  to  the  method  used  in  an  ordinary 
oscillograph,  the  strips  are  insulated  from  each  other  by  a 
silk  thread  /,  which  connects  them  and  passes  over  an 
ivory  pulley  p,  thus  forming  two  electrically  independent 
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FIG.    2 — CONNECTIONS    FOR    RECORDING    SMALL    CURRENTS 

conductors  in  the  electric  field  of  the  parallel-plate  con- 
denser F^,  F ..  The  plate  f,  has  an  opening  w^  for  the 
passage  of  the  light  ray  to  and  from  the  mirror,  and  an 
exactly  similar  opening  is  cut  on  the  other  plate.  F,,  to 
maintain  the  symmetry  of  the  electric  field.  The  plates 
and  the  strips  mounted  on  an  ebonite  frame  complete  the 
vibrator,  which  is  immersed  in  an  oil  bath  provided  with 
the  necessary  number  of  terminals  with  suitable  insulating 
bushings  for  the  pressure  to  be  employed.  Two  oil  con- 
densers, C,  and  C,  in  series,  are  connected  to  the  points 
a  b,  in  multiple  with  the  field  plates  as  in  Fig.  i.  One 
of  these  condensers  must,  however,  be  adjustable.  B 
represents  a  number  of  small  dry  cells,  connected  in  series 
and  mounted  on  an  insulating  stand,  the  electrical  center 
k  of  this  battery  being  connected  to  the  point  d  between 
C,  and  C.  Its  terminals  are  connected  to  the  two  strips 
.J,,  s,  in  order  to  charge  them  for  the  same  purpose  as  the 
needle  of  a  quadrant  electrometer  is  charged.  Oil  plays  a 
very  important  part  in  this  oscillograph,  since  it  serves  as 
the  damping  agent  and  as  the  insulator.  Its  high  specific 
inductive  capacity  increases  the  sensitiveness.  In  order 
to  record  very  small  currents,  the  connections  of  Fig  2 
may  be  used,  in  which  i?,  and  R^  are  two  e.xactly  equal  re- 
sistances with  as  little  inductance  and  capacity  as  possi- 
ble, connected  in  series  in  the  circuit  of  the  current  to  be 
recorded,  the  middle  point  d  being  connected  to  k,  the  cen- 
ter point  of  emf  of  the  high-tension  battery  B. — London 
Electrician,  Nov.  21,  1913. 

Bismuth  Thermopiles. — W.  W.  Coblentz. — The  author 
first  discusses  the  relation  between  external  and  internal 
resistance.  The  older  theories  held  that  the  maximum  effi- 
ciency is  attained  when  the  external  (the  galvanometer) 
resistance  is  the  same  as  the  (internal)  resistance  of  the 
thermopile.  But  tliis  has  recently  been  questioned.  The 
problem  was  subjected  by  the  author  to  a  test  with  a 
thermopile  having  a  resistance  of  6.8  ohms.  When  the 
external  resistance  was  four  times  (i.  e..  26  ohms)  that 
of  the  thermopile,  the  radiation  sensitivity  was  16.4  to  17 
per  cent  less  than  when  the  external  resistance  (6.5  ohms) 
was  the  same  as  the  internal  (thermopile)  resistance.  In 
view  of  the  facts  that  there  was  a  loss  of  only  16.5  per 
cent  in  efficiency  when  the  external  resistance  was  four 
times  the  internal  resistance,  and  also  that  one  rarely  meets 
with  conditions  where  the  galvanometer  resistance  is  more 
than  twice  the  resistance  of  the  thermopile,  it  is  evident 
that  this  question  proves  to  be  of  minor  importance.  The 
author  then  discusses  critically  the  several  factors  which 
determine  the  radiation  sensitivity  of  a  thermopile.  In  the 
case  of  eight  samples  of  bismuth  wire  tested  (diameters 
0.06,  C.08,  0.1  and  0.15  mm),  the  thermoelectric  emf  against 
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silver  varied  from  75  to  82  microvolts.  This  function 
seems  to  depend  on  the  purity  of  the  material.  Some  ex- 
periments were  also  made  with  different  bismuth  alloys.— 
Journal  Franklin  Inst.,  December,  1913. 

Precision  Pendulum. — K.  Siegel. — -The  author  has  pre- 
\i(Hisly  described  the  use  of  electrolytic  condensers  to  pre- 
vent sparking  at  the  contacts  in  the  operation  of  electric 
clocks.  For  such  installations  electrolytic  condensers  con- 
sisting of  nickel  electrodes  in  caustic  potash  solution  have 
proved  satisfactory  in  practice.  In  the  present  illustrated 
article  the  author  describes  a  precision  pendulum  in  which 
electrolytic  condensers  are  also  used  for  preventing  spark- 
ing at  the  contacts.  An  additional  feature  of  this  pen- 
dulum is  the  fact  that  the  driving  force  of  the  pendulum 
is  absolutely  independent  of  the  electric  current. — Elek. 
Zeit.,  Dec.  4,  1913. 

Resistors  of  Very  High  Resistance. — Norman  Camp- 
bell.— An  article  giving  further  data  on  resistors  of  very 
high  resistance  made  of  mixtures  of  .xylol  and  alcohol 
contained  in  glass  cells,  with  hints  as  to  the  practical  con- 
struction of  such  resistors.  The  resistance  of  the  cells 
made  by  the  author  varies  between  10'  and  lo"^  ohms. — 
Fhilos.  Mag.,  December,  1913. 

Watt-Hour  Meters. — An  account  of  the  discussion  at 
Birmingham  which  followed  the  reading  of  the  paper  by 
Holden  recommending  modifications  for  the  British  stan- 
dard specification  of  consumers'  watt-hour  meters. — Lon- 
don Electrician,  Nov.  28,  1913. 

Telegraphy,  Telephony  and  Signals 

Cable  Systems  of  the  World. — Max  Roscher. — A  statis- 
tical article,  with  numerous  tables,  covering  the  develop- 
ment of  the  cable  systems  of  the  world  from  1898  to  1913. 
The  total  cable  length  installed  in  the  world  was  318,026  km 
in  1898,  412,032  km  in  1903,  464,852  km  in  1908,  and  519,- 
347  km  in  1913.  Of  this  mileage  93,486  km  was  owned  by 
governments  and  425,861  was  owned  by  private  companies. 
Great  Britain  owns  281,828  km,  the  United  States  100.831 
km,  France  43,680  km,  Germany  43,294  km,  and  Denmark 
17,516  km.  Japan,  Holland,  Spain  and  Italy  follow,  each 
with  less  than  10,000  km. — Elek.  Zeit.,  Nov.  27,  1913. 

Single-Phase  Traction  and  Telephony. — G.  Girousse. — 
The  first  part  of  an  article  in  which  the  author  discusses 
the  troubles  caused  in  telephone  lines  by  single-phase  trac- 
tion lines  in  the  neighborhood  affecting  either  the  operation 
of  the  apparatus  or  the  safety  of  persons.  Remedies  for 
these  troubles  are  outlined.  The  article  is  to  be  continued. 
— La  Lumicre  Elec,  Nov.  29,  1913. 

Colt  System  of  Tc'cgraphy. — Heinrich  Dreisbach. — 
.\n  illustrated  article  on  the  Gott  system  adopted  by  the 
(British)  Commercial  Cable  Company  for  increasing  the 
speed  of  cable  telegraphy  by  using  successive  impulses  of 
opposite  signs  (as  has  been  described  in  detail  in  these 
columns).  Much  larger  batteries  must,  however,  be  used 
if  the  advantages  of  the  new  system  are  to  be  obtained. 
In  any  cable  of  medium  length  operated  on  the  Wheat- 
stone,  Hughes  or  other  system  the  Gott  method  permits  a 
certain  moderate  increase  of  the  speed  of  telegraphy. — 
Elek.  Zeit.,  Dec.  4,  1913. 

Locomotive  Signals. — An  illustrated  article  on  a  system 
of  automatic  audible  electric  signals  for  locomotives  in  use 
on  a  British   railroad. — London  Electrician.  Dec.  5.  1913. 

Miscellaneous 

Association  of  German  Central  Stations. — A  report  of 
the  thirty-second  general  convention  of  the  German  Asso- 
ciation of  Central  Stations,  held  last  summer  at  Trier.  The 
attendance  w-as  300.  The  number  of  central  stations  repre- 
sented in  the  association  is  507,  of  which  119  are  outside  of 
Germany.  Papers  were  read  by  Schulte  on  theory  and 
practice  in  the  statistics  of  central  stations,  by  Passavant  on 
accident  liability  of  central  stations,  by  Wikander  on  the 
business  policy  of  central  stations  and  methods  of  increas- 
ing  energy   consumption,   by   Steinniueller   on  boilers   for 


electric-lighting  stations,  by  Henney  on  aluminum  transmis- 
sion lines,  and  by  Matthias  on  limiting  devices  for  keeping 
the  watt  consumption  of  consumers  below  a  predescribed 
maximum. — Elek.  Kraftbet.  u.  Batmen,  Nov.  24,  1913. 

Japan. — A.  A.  Brandt. — A  statistical  article  on  Japanese 
electric  undertakings  in  1912.  The  total  number  of  work- 
ingmen  in  Japan  is  793,885,  of  which  number  only  3300  are 
employed  in  electrical  factories.  Installation  material, 
wires  and  incandescent  lamps  are  made  in  Japan,  as  there 
is  a  prohibitive  import  tariff.  The  wages  of  the  working- 
men  have  increased  by  50  per  cent  to  75  per  cent  since 
1900.  The  number  of  electric-lighting  companies  was  155 
in  191 1,  against  122  in  1910.  The  number  of  electric  rail- 
ways was  forty-seven  in  1912,  with  558  miles  in  operation 
and  200  miles  in  course  of  equipment.  In  1911-12  there 
were  4657  telegraph  stations  and  1958  public  telephone 
stations. — Elek.  Zeit.,  Nov.  27,  1913. 

Ghent. — J.  Reyval. — The  first  part  of  an  article  on  gen- 
erating sets  and  the  Ghent  exhibition.  The  present  instal- 
ment gives  details  of  a  looo-hp  four-cylinder  Carels-Diesel 
oil  engine  which  drives  a  6oo-kw  alternator. — La  Lttmiire 
Elec.,  Nov.  8,  1913. 

Young  Electrical  Engineers. — A  long  editorial  on  the 
prospects  of  the  young  electrical  engineer  in  Great  Britain. 
— London  Electrician,  Nov.  14,  1913. 


Book  Reviews 


The  Polytechnic  Engineer.  Published  annually  by  the 
students  of  the  Polytechnic  Institute  of  Brooklyn.  138 
pages,  illus.  Price,  $1.25. 
A  number  of  short  papers  are  printed  in  this  year's  vol- 
ume. Some  of  them  appear  to  possess  considerable  merit 
and  originality.  They  also  bear  the  evidence  of  having  been 
carefully  edited.  The  following  is  a  list  of  the  papers  and 
theses,  excluding  editorials  and  regular  formal  announce- 
ments: History  of  bridge  building;  thickness  of  films  of 
silver  upon  glass;  oscillation  transformers;  lattice  bars; 
the  industries  of  Detroit;  the  vector  diagrams  of  electric 
discharges ;  senior  inspection  trip ;  diffusion  of  light  by 
mechanical  means;  blue  and  iridescent  gelatine-copper; 
the  Pitot  tube;  Chinese  wood  oil;  engineering  education  in 
America;  resume  of  the  lectures  of  Sir  William  Ramsay; 
predetermination  of  voltage;  regulation  in  alternators.  An 
excellent  photographic  portrait  of  Prof.  Samuel  Sheldon 
appears  on  the  opening  page. 


AcuMULADORES  Electricos.  By  Gaston  Ossa.  Santiago, 
Chili:  Sociedad  Imprenta  y  Litografia  Uni verso.  103 
pages,  illus.  Price,  7  francs. 
A  good  practical  work  on  electric  storage  batteries  of 
both  the  lead  and  steel  types,  and  one  of  the  very  few  books 
on  the  subject  printed  in  Spanish.  The  author  mentions  in 
his  excellent  preface  the  difficulty  encountered  in  finding 
information  in  Chili  upon  the  subject  of  the  installation, 
maintenance  and  testing  of  storage  batteries  except  in 
books  of  reference  written  in  foreign  languages.  He  there- 
fore decided  to  collect  this  material,  guided  by  his  own 
practical  experience  on  the  subject,  and  to  publish  the  col- 
lection in  book  form.  The  eight  chapters  of  the  book 
relate  to  the  following  topics,  after  the  introduction:  Gen- 
eral principles  ;  electrodes  ;  the  electrolyte  ;  installation  : 
operation  and  tests;  causes,  symptoms  and  remedies  for 
troubles;  principal  applications  and  connections  with  light- 
ing networks ;  predetermination  of  a  battery  for  a  stated 
service,  and  the  alkaline  storage  battery.  A  good  bibliog- 
raphy and  an  index  are  appended.  The  book  is  much  the 
best  on  the  subject  we  have  yet  seen  in  Spanish.  Some  of 
the  illustrations  might  be  improved  in  the  next  edition. 
The  description  is  clear  and  straight  to  the  point  from  the 
standpoint  of  the  engineer. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Fire  Extinguisher 

The  fire  extinguisher  shown  in  the  accompanying  iilus- 
ation  operates  by  means  of  self-contained  compressed 
r,  no  mechanical  force  being  necessary.  Carbon  tetra- 
lioride  is  the  basis  of  the  extinguishing  fluid 
icd.  The  turning  of  an  outlet  valve  with  the 
;vice  in  an  upright  position  will  cause  the 
jid  to  flow  out,  and  it  can  be  aimed  accu- 
•tely  at  any  desired  spot.     The  extinguisher 

designed   to   throw   a   spray   as  well   as   a 
ream,  the  former  going  a  distance  of  10  ft. 
id  the  latter  25  ft.     The  spray  is  most  ef- 
ctive  on  small   fires  scattered  over  a  com- 
iratively   large   area ;   the   stream    is   usually 
:st  for  small  fires  concentrated  in  one  spot. 
This  extinguisher,  which  is  known  as  the 
-M    Fyro,"   consists    of    only    ten    working 
irts.    It  is  made  of  heavy  seamless  brass,  is 
lindrical  in   form,  measures   15   in.  high  by 
in.   in  diameter,  and  weighs  5  lb.     .\t  the 
p  is  the  valve  through  which  the  extinguish-  fire  extin- 
g  fluid  is  discharged.     Running  through  the     guisher 
nter   from   th^   outlet   valve   almost   to   the 
ttom  is  a  siphon  tube.    The  air  pressure  forces  the  car- 
n  tetrachloride   up  this  tube   and   it   is  said   to  hold   it 
rnianciitly  against  the  outlet  valve,  thus  forming  a  "liquid 
al,"  which  prevents  any  leakage  of  air  pressure.     The 
tinguisher  has  a  capacity  of  7  qt. 
The   "J-M   Fyro"   extinguisher  is  manufactured  bv  the 

\V.  Johns-Manville,  Company,  New  York. 


Drawn-Steel  Pipe  Insulators 

The  insulating  couplings  shown  herewith  are  called  "in- 
lating  joints"  in  the  fixture  trade.  Fixtures  of  this  type 
;re  originally  made  of  cast  iron  or  brass,  then  of  malleable 
)n,  and  now  those  illustrated  are  made  of  drawn  steel. 
g.  I  represents  a  drawn-steel  shell  inwardly  flanged  and 
rrugated  to  afford  a  grip  for  pipe-tongs  or  wrench.    Fig. 


33.     I,    2    AND    3 DR.\WN-STEEL    SHELL    AND    THIMBLE,    AND 

THIMBLE    AFTER    BREAK 

shows  a  drawn-steel  thimble  consisting  of  a  threaded  cap 
th  a  "pie-crust"  fluted  flange. 

Fig.  3  shows  a  drawn-steel  thimble  broken  in  a  test, 
le  specimen  was  pulled  apart  by  the  shearing  of  the 
sulation.  .\  0.375-in.  pipe  size  carried  under  test  a 
■aight  pull  of  8000  lb.  before  breaking.  These  fixtures 
e  provided  with  double  insulation  and  will  withstand  a 
3t  at  either  end  of  4000  volts,  alternating  current,  for 


five  minutes,  according  to  the  Underwriters'  specifications. 
The  insulation  is  of  the  nature  of  artificial  stone,  being 
molded  in  place  and  subsequently  hardened,  and  it  has 
been  named  "Di-el-ite." 

These  insulating  couplings  are  the  product  of  the  Wirt 
Company,  Germantown,  Pa. 


Alarm-Clock   Time-Switch   for   Window    and   Sign 
Circuits 

An  inexpensive  time  switch  for  extinguishing  or  light- 
ing window  displays  or  electric  signs  has  recently  been 
put  on  the  market  by  Mr.  Victor  G.  Jensen,  1105  East 
-Sixty-third  Street,  Chicago.  This  device,  as  shown  on  the 
accompanying  sketches,  consists  of  a  standard  cabinet 
knock-out  box  6  in.  wide  by  8  in.  high  by  3.5  in.  deep.  On 
a  slate  base  in  this  box  are  mounted  a  double-pole  single- 
throw  switch  and  a  safety-pin  spring  made  of  cold-drawn 
steel.  The  spring  engages  a  lever  which  in  turn  engages 
the  alarm  winding  key.    To  set  the  time  switch,  the  spring 


AI.AKM-CLOCK-OPERATED       SWITCH       FOR       SIGN       AND      SHOW- 
WINDOW   CIRCUIT 

is  first  depressed,  being  held  in  that  position  by  the  lever. 
This  allows  the  switch  to  be  closed  without  touching  the 
spring.  At  the  predetermined  hour  the  operation  of  the 
alarm  mechanism  revolves  the  key  crank  and  raises  the 
lever,  disengaging  the  spring.  This  spring  strikes  the 
double-pole  single-throw  switch  a  heavy  blow,  opening  it 
sharply.  To  turn  on  lamps  the  spring  may  be  reversed  in 
the  time  switch. 

The  cabinet  boxes  are  made  by  the  George  Cutter  Com- 
pany. South  Bend,  Ind.,  the  switches  by  the  Trumbull  Elec- 
tric Manufacturing  Company,  Plainville,  Conn.,  and  the 
clocks  by  the  .\nsonia  Clock  Company.  The  standard 
switch  here  described  is  designed  to  carry  30  amp  at  250 
volts,  but  the  boxes  may  be  furnished  with  switches  of  any 
size  varying  from  3  amp  to  200  amp.  A  pull  of  but  i  oz. 
releases  the  spring,  although  the  latter  strikes  the  switch 
with  a  force  of  from  6  lb.  to  10  lb.  .\side  from  the  clock, 
the  switch  has  but  three  moving  parts,  all  of  which  are 
readilv  accessible. 


December  27.  1913 


ELECTRICAL     WORLD 


1343 


Automatic  Charging  and  Lighting  Panel 

A  simple  automatic  charging  and  lighting  panel  for  small 
isolated  plants  using  oil  or  gasoline  engines  has  been  de- 
signed by  the  Roller-Smith  Company.  203  Broadway,  New 
York.  By  its  use  the  charge  is  delivered  to  the  battery  at 
the  most  desirable  tapered  rate,  being  heavy  at  the  start 
and  gradually  reducing  to  a  low  rate  at  the  finish  so  as  to 


AUTO.MATIC    CHARGING    PANEL 

avoid  overheating,  injurious  gassing  or  spraying  and  in- 
jury to  the  battery  plates.  1-ong  life  and  ma.xinuim  effi- 
ciency of  the  battery  are  thus  assured.  The  control  de- 
scribed is  accomplished  without  any  adjustment  or  super- 
vision after  the  charge  is  started. 

The  panel,  illustrated  herewith,  is  equipped  with  black- 
enameled  instruments  mounted  on  a  natural  black-slate 
base  supported  on  angle-iron  frames.  At  the  right  near 
the  top  is  a  battery  ammeter  with  a  double  scale,  indicating 
the  amount  of  charge  or  discharge  current.  .-Xt  the  left  is 
a  voltage  relay  identical  in  appearance  with  the  ammeter. 
This  has  two  platinum  contact-making  pins,  one  of  which, 
on  completion  of  a  charge,  makes  contact  with  the  needle 
of  the  relay,  causing  an  automatic  circuit-breaker  and  a 
throw-over  switch  to  open  and  stop  the  charge,  at  the  same 
time  breaking  the  ignition  circuit  of  the  gas  engine  so  that 
the  latter  also  stops.  The  circuit-breaker  connects  the 
lamp  circuit  direct  to  the  battery  at  the  same  instant  the 
dynamo  is  disconnected,  so  that  there  will  be  no  interrup- 
tion at  the  lamps.  The  other  platinum  pin  of  the  relay 
makes  contact  when  the  battery  is  discharged,  operating  a 
drop  which  is  the  signal  to  recharge.  The  volt  relay 
is  also  a  voltmeter,  showing  on  its  scale  the  voltage  of  the 
battery  during  charge  and  discharge.  A  pilot  lamp,  which 
is  automatically  connected  during  charge,  illuminates  the 
instrument  dials. 

Below  the  instruments  is  the  automatic  switch  or  circuit- 
breaker  inclosed  in  a  black-enameled  iron  case  and  operat- 
ing in  oil.  .\  shunt  trip  coil  for  releasing  this  circuit- 
breaker  is  inclosed  in  the  case.     This  oil  switch  makes  all 


necessary  operating  connections  and  no  handling  of  the 
knife  switches  is  required.  Pushing  the  button  on  its 
handle  completely  down  makes  connections  from  the  battery 
to  the  dynamo  for  starting,  and  as  soon  as  the  engine  be- 
gins to  run  and  the  ammeter  shows  that  the  current  is 
changed  from  "discharge"  to  "charge,"  the  handle  may  be 
released.  The  switch  is  then  in  the  charging  position, 
where  it  will  ordinarily  remain  until  the  completion  of  the 
charge.  -A  hand  trip  button  is  provided  on  this  switch  so 
that  it  can  be  opened  at  will,  and  a  combined  overload  and 
reverse-current  relay  is  situated  just  below  the  switch, 
opening  it  in  case  of  overload  or  if  the  engine  slows  down 
or  stops,  which  would  cause  the  battery  to  discharge  back 
into  the  generator. 


Flame-Arc  Lamp  for  Long-Hour  Burning 

The  Electro  Development  Company  of  New  York  City 
IS  putting  on  the  market  a  long-burning  inclosed  flame-arc 
lamp  which,  it  is  stated,  will  operate  for  200  hours  on  a 
single  trirn.  The  floating  feed  mechanism  of  the  lamp  is 
controlled  by  a  single  series  solenoid,  which  advances  the 
lower  electrode,  a  9-in.  by  i-in.  treated  carbon.  The  uppei 
electrode  is  a  2-in.  by  2.5-in.  piece  of  untreated  carbon  and 
for  direct-current  operation  is  connected  to  the  negative 
side  of  the  line.  In  order  that  this  large  piece  of  carbon 
shall  not  be  burned  away  more  rapidly  on  one  side  than  on 
the  other  a  ratchet  has  been  arranged  to  revolve  it  by  small 
increments  as  the  side  on  which  the  arc  is  burning  becomes 
lower  than  the  surrounding  parts.  The  use  of  this  short 
heavy  piece  of  carbon  also  does  away  with  the  necessity 
of  allowing  the  upper  electrode  to  protrude  into  the 
mechanism  of  the  lamp.  No  economizers  or  blow  magnets 
are  used  with  the  carbons.  The  size  of  the  upper  electrode 
keeps  the  arc  in  nearly  the  same  horizontal  plane  through- 
out its  life,  which  is  between  400  and  600  hours,  so  that  the 
lamp   is   really   of    the    focusing    type    although    without 


I.ONG-nURNING    TNCLOSED    ARC    LAMP 

focusing  apparatus.    It  is  declared  that  the  lamp  will  oper- 
ate without  flicker  throughout  each  entire  trim. 

On  direct-current  multiple  circuits  the  lamp  requires  5 
amp  with  80  volts  at  the  arc,  while  the  alternating-current 
lamp  takes  7  amp  with  78  volts  at  the  arc.  .Series  lamps 
of  this  type  are  also  manufactured.  All  of  these  lamps  are 
equipped  with  an  improved  condensing  chamber  made  of 
a  case  of  solid  copper  having  a  gun-metal  outside  finish. 
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Long-Burning  Inclosed  Flaming-Arc  Lamp 

The  100-lioiir  inclo.sed  llaniing-arc  lamp  shown  in  iho 
accompanying  ilhistrations  is  of  the  Siemens  type,  of  which 
the  II.  M.  Ilirschberg  Comi)any,  .V)  East  Twentieth  Street, 
.Vew  ^'ork  C  ity,  is  the  sole  importer.  While  ihe  unit  shown 
is  of  the  direct-current  type,  these,  lamps  are  also  furnished 
lor  operation  two  in  series  on  1 10  volts,  either  direct  or 
alternating  current.  .An  alternaiing-ciirrent  multiple  lamp 
with  inclo.sed  choke  coil  for  use  on  iio-voli  circuits  is  also 
available. 

As  the  drawing  shows,  this  long-liurning  direct-current 
lamp  is  of  the  differential  type,  with  vertical  carbons  and 
inclosed  arc  chamber.  The  regulating  mechanism  is  con- 
tained in  the  housing  at  the  top;  by  loosening  four  screws 
the  upper  internal  ca()  may  be  removed,  thus  giving  access 
to  the  regulating  resistor,  .\djustment  is  made  by  means 
of  the  several  screws  shown.  These  make  connection  with 
the  lead  wires,  which  pass  through  a  porcelain  insulator. 
The  lamp  housing  has  two  porcelain  bushings  for  the  bind- 
ing posts  inside  the  casing.  The  connections  are  seated  in 
sturdy  porcelain  parts  which  insure  good  insulation. 

Side  supports  of  the  frame  serve  as  guiiles  for  the  move- 
ment of  the  upper  electrode.  The  beaded  conductors  for 
both  the  upper  and  lower  electrodes  lie  in  the  upper  part 
of  the  central  chamber,  but  outside  of  the  combustion  cham- 
ber,  so   that    they   cannot   be   .ittackcd   by   tlic   products   of 


the  horizontal,  making  it  available  as  useful  illumination. 
The  gases  produced  during  combustion  are  conducted  up 
urird  through  the  anmdar  opening  surrouncling  the  arc/ 
rising  through  this  cylindrical  chamber  and  then  passing 
down  again  between  the  partition  and  the  outer  casing. 
After  following  the  path  shown  by  the  arrows,  they  finally 
.igain  enter  the  inner  globe  in  a  purified  state.  During  the 
course  of  this  circulation  the  gases  are  cooled  and  the 
products  of  combustion  are  deposited  on  the  walls  of  the 
circulation  chambers.  .Any  material  that  chances  to  come 
over  is  dropped  into  the  lowest  part  of  the  inner  globe,  thus 
a.ssuring  at  all  times  cleanliness  and  transparency  in  those 
parts  of  the  glass  through  which  light  is  transmitted. 


Ironclad  Entrance  Switch 

The  Detroit  l-use  &  .Manufacturing  Company  has  de- 
signed an  ironclad  switch  for  entrance  work  which  has 
the  live  nict.il  parts  inclosed  in  a  housing  so  as  to  give  both 
safety  to  the  "operator  and  protection  to  property.  .\t  the 
same  time  it  provides  means,  outside  the  housing,  for  the 
safe  operation  of  the  switching  mechanism.  The  switch, 
which  is  illustrated  herewith,  is  inclosed  in  a  cast-iron 
lio.\  and  is  operated  from  the  outside.  The  cover  of 
the  bo.\  is  designed  so  that  it  will  close  by  gravity.  The 
l)ox  may  be  sealed  to  prevent  itnauthorized  persons  gaining 
access  to  the  fuses  and  the  live  metal  parts  of  the  switch, 
he  switch  is  made  for  both  two-wire  and  three-wire  cir- 
cuits. A  spring  device  is  provided  for  making  a  "positive- 
make,  quick-break"  action.  This  device  automatically  opens 
the  circuit  if  good  contact  is  not  made  when  the  switch  is 
thrown  "on."  There  is  no  possibility  of  the  switch  opening 
accidentally,   however,   when   good   contact   is  made.     The 


.\N1)    2 — l.VCI.O.SKl)    KI.A.MI.\(.-.\RC     I.AMf 


AND    2 1K0.VC1.au    SWITCH,    OPEN     ANtI    CLOSEH 


combustion  given  oft' during  the  operation  of  the  arc.  Mov- 
ing conductors  in  the  cbtnbustion  chamber  are  thus  coni- 
;)letely  avoided.  "  \ 

The  chamber  surrounding  theS  feed  mechanism  consists 
of  an  outer  and  an  inner  casing  and  an  outer  and  an  inner 
globe.  These  outer  and  inner  casing(s  are  fastened  together 
at  the  top,  while  the  whole  armatute  section  is  supported 
from  the  upper  casing  by  eccentric  (tlutches.  By  means  of 
the  hollow  cylindrical  construction  shbNvn  the  space  between 
the  outer  and  inner  casings  is  divided  into  two  circular 
cliamiels.  A  bayonet-joint  construction  connects  the  inner 
casing  with  the  cylinder  so  that  the  casing  can  be  easily 


handle  can  be  made  detachable.  This  handle  is  so  con- 
structed that  when  placed  on  the  operating  shaft  it  will 
indicate  the  position  of  the  interior  mechanism  the  same  as 
is  done  by  a  fixed  lever. 

The  switch  may  be  locked  "ofT"  by  the  use  of  a  padlock 
making  it  impossible  to  operate  the  switch  until  the  lock 
has  been  removed.  With  such  a  switch  in  use,  it  is  not 
necessary,  therefore,  for  central  stations  to  remove  meters 
and  connections  in  apartments  or  other  rented  properties 
every  time  they  are  vacated.  Fig.  2  shows  the  box  closet 
and  equipped  with  a  padlock. 

.Although  this  switch  is  designed  primarily  for  entrance 
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Water  Purification  by  Ozone  in  Large  OflBce  Buildingr 

An  interesting  mechanical  and  electrical  equipment  for 
water  purification  is  in  service  in  the  recently  erected  office 
building  of  the  Chicago,  Burlington  &  Quincy  Railroad 
Loinpany  in  Chicago.  The  water  used  for  drinking  pur- 
puses,  which  is  obtained  from  Lake  Michigan  tlirough  the 
city  mains,  is  first  clarified  by  being  jiassed  through  three 
sand  filters  and  one  paper  filter,  alter  which  ozone  is  ap- 
plied to  sterilize  it. 

This  ozone  is  produced  by  two  generators  manufactured 
by  the  Held  Company,  Chicago,  111.,  and  is  mixed  with  the 
water  by  a  patentetl  process  developed  by  the  same  com- 
pany. Each  ozone  generator  contains  ten  tubes,  an  ozone- 
tube  unit  consisting  of  a  vacuum  tube,  which  I'ontains  an 
electrode,  and  an  outer  tube  in  which  the  vacuum  tube 
is  placed.  This  outer  tube  has  a  covering  that  acts  as  an 
electrode.  .\lternating  current  at  5500  volts  is  passed 
through  the  ozone  tubes,  and  the  action  of  the  discharge  in 
these  tubes  breaks  up  the  oxygen  molecules  and  produces 
the  ozone.  The  construction  of  the  tubes  is  such  that  there 
is  no  sparking  or  arcing,  and  the  manufa^cturer  declares 
that  no  nitrous  oxide  is  formed  when  the  ozone  is  gener- 
ated. 

Water  enters  the  mixing  device  from  the  top  and  is  then 
broken  up  itito  a  fine  spray.  The  ozone  as  generated  is 
pumped  to  a  mixer  and  is  brought  into  contact  with  the 
water  three  different  times.  The  water  conies  out  in  a 
continuous  stream  as  it  entered. 

The  action  of  the  ozone  coming  into  contact  with  disease- 
producing  bacteria  in  water  is  asserted  to  be  something  like 
that  which  happens  when  fire  and  gunpowder  are  brought 
together,  the  ozone  "burning"  the  carbon  in  the  bacteria  into 
carbonic  acid,  which  passes  out  of  the  water  in  the  form  of 
bubbles,  leaving  no  residue.  This  method  of  sterilizing,  it 
is  stated,  does  not  affect  the  original  mineral  properties  of 


FIG.     I ELECTRICAI.    F.(>1' I  I'M  E.VT    FOR    OZO.NE    INSIALLATION 

the  water  and  leaves  it  clear,  sparkling  and  sterile.  The 
manufacturer  says  that  the  cost  of  treating  700  gal.  of 
water  by  this  method  is  less  than  i  cent  for  the  actual  elec- 
trical energy  necessary. 

Fig.  I  shows  part  of  the  electrical  equipment  of  the  in- 
stallation referred  to.  The  motor-generator  at  the  top  of 
the  switchboard  changes  the  direct  current  of  the  building 


mains  to  alternating  current.  This  is  raised  to  5500  volt; 
in  a  transformer  on  the  back  of  the  board.  At  this  voltage 
the  energy  goes  through  the  two  ozone  generators  attachec 
to  the  front  of  the  board.  Below  the  switchboard  is  ar 
electrically  driven  air  pump  which  forces  air  through  tht 
ozone  generators.  The  ozone  passes  through  a  pipe  to  th< 
bottom  of  the  mixer,  .shown  above  the  large  tank  at  th« 


'<ij^ 


FIG.    2 — TANK    AN'II    PtIMPING    EQUIPMENT 

left  in  Fig.  2.  The  water  is  introduced  at  the  top  of  th 
mixer.  It  comes  from  the  filters  shown  at  the  right  i: 
Fig.  2  near  the  electrically  driven  circulating  pump.  Th 
tank  contains  the  storage  supply  of  filtered  and  ozonize 
water. 


Electric  Trucks  for  Parcels-Post  Service 

To  make  parcel-post  deliveries  with  the  greatest  etti 
ciency  and  lowest  possible  cost  the  United  States  Po5 
Office  Department  has  been  conducting  experiments  wit 
different  kinds  of  vehicles.  I'"or  the  past  ten  months  th 
post  office  at  Indianapolis  has  employed  two  gasoline  car 
and  two  Waverley  electric  vehicles  in  this  service.  O 
Sept.  I  a  third  Waverley  was  installed,  and  since  then  tj/ 
use  of  the  two  ^^oline  cars  has  been  discontinued.       / 

.'\  comparison  of iTTe'a^e^Jg^lSi'^  results  from  the/ 

(  OMI'ARISON     BETWEEN     GASOLINE     AND    ELECTKTG^tf^^CK.^ 

PARCELS-POST  SERVICE  **•*.; 


T0t.1l  number  of  parcels  delivered  per  car . 

Stopsmade 

Mileage 

Tunc,  hours 


>st  per  parcel 

ist  per  stop 

>st  per  parcel-mile . 
'>ps  per  mile 


136.5 

271.5 

135 

189 

45.6 

18.75 

8.5 

7.035 

$8.50 

$5.60 

$0.0623 

$0.02062 

$0 .  01)30 

$0.03.>f. 

SO  00137 

$0,0011 

methods  of  delivery  is  given  in  the  table,  from  which  i 
•  ill  be  seen  that  the  cost  per  parcel-mile  with  the  gasolin 
.  ars  was  25  per  cent  higher  than  with  the  electric  vehicle 
;>nd  this  fact  had  much  to  do  with  abandoning  the  use  2 
,'as  cars  in  this  service. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Addition  to  Manufacturing  Plant  of  National  Carbon 
Company. — Tho  Nntioiial  Carhoii  Company,  of  Cleveland, 
Ohio,  is  building  an  addition  to  its  Jersey  City  (N.  J.) 
maniifaclurinK  plant.  Tlie  increased  business  in  the  East, 
as  well  as  the  larger  export  trade  which  it  is  handling  from 
New  York  and  the  feeling  that  .Atlantic  Coast  customers 
should  have  the  benefit  of  prompt  deliveries,  made  neces- 
sary the  new  plant.  With  the  new  building,  the  Jersey  City 
works  will  be  the  largest  battery-manufacturing  plant  in  the 
East.  The  building  is  at  the  present  time  under  cover,  and 
all  contracts  have  been  placed,  so  that  work  on  it  is  pro- 
gressing rapidly. 

Pipe  Manufacturer  Enters  the  Lighting  Post  Field. — The 
Central  Foundry  Company,  90  West  Street,  New  York, 
large  manufacturer  of  piping,  valve  boxes  and  other  power- 
plant  accessory  equipment,  has  been  developing  for  some 
lime  a  line  of  arc  and  incandescent  lamp-posts  and  lighting 
standards  of  cast  iron,  for  use  by  central  stations  and 
nunicipalities  in  ornamental  street-lighting  work.  Installa- 
tions of  these  posts  have  already  been  made  in  the  East, 
rhe  Central  Foundry  Company  has  had  a  long  experience 
in  the  manufacture  and  handling  of  cast  iron  and  has 
foundries,  warehouses  and  branch  offices  in  over  a  dozen 
:ities  throughout  the  United  States. 

Bankruptcy  of  the  D.  L.  Bates  &  Brothers  Company. — 
Mr.  W.  S.  McConnaughey,  referee  in  bankruptcy,  has  noti- 
ced the  creditors  of  the  D.  L.  Bates  &  Brothers  Company, 
of  Dayton,  Ohio,  bankrupt,  that  the  trustee  has  filed  an 
ipplication  for  an  order  to  sell  the  goods  of  the  company 
It  the  office  of  the  referee,  605  Citizens'  National  Bank 
Kuilding,  Dayton,  on  Dec.  29  at  2  p.  m.  The  trustee  re- 
quests that  sealed  bids  be  asked  for  the  goods  of  the  bank- 
■upt  company,  either  in  parcels  or  as  a  whole,  and  that  the 
bidders  have  the  privilege  of  raising  their  bids  orally,  if 
Icsired,  at  the  time  of  sale.  This  application  for  an  order 
)f  sale  will  come  up  for  hearing  before  the  referee  on 
Dec.   29  at  9  a.  m. 

Expansion  of  Electric  Service  in  the  South. — .\Ianufac- 
urers  of  electrical  equipment  state  that  the  outlook  tor 
lusiness  in  the  Central  South  is  excellent,  owing  to  the 
arge  number  of  electric-light  plants  to  be  built  in  nwns 
md  villages  in  the  farming  districts.  "The  South  is  an 
ij;ricultural  community,"  said  the  sales  manager  of  a  lead- 
ng  manufacturing  concern,  "and  good  prices  for  cotton 
lave  made  that  section  prosperous.  The  establishment  of 
?lectric-light  plants  in  country  towns  all  over  t_hp  South  is 
{oing  forward  at  a  rapid  rate,  and  I  do  Vkoc  'lOok  for  these 
mprovements  to  be  interfered  with  by  the  tight  money 
narket  or  the  business 'iTicertainty  which  is  hampering  trade 
n  some  other  ip.'arts  of  the  country." 

'ferry    Turbo-Generator    Set    Used    to    Operate    Lifting 
Magnet. — To    eliminate    the    necessity    of    dragging    power 
es  along   the   track   on   which   locomotive   cranes   using 
tromagnets  work  back  and  forth,  experiments  have  been 
in  the  way  of  fitting  these  cranes  with  small  eni;i"e- 
generator    sets    to    furnish    current    for   the   maiznct. 
uble  experienced  with  reciprocating  sets  has  led  to 
f  small  turbo-generator  sets.     Such  an  applicaticn 
made   by   the    Brown    Hofsting   Machinery   (.  "iii- 
iS-ton   crane   with   a  40-ft.   boom,  using   a   5  kw 
generator   set   built  by   the  Terry   Steam    T  :r- 
of  Hartford,  Conn.     The  magnet,  encrt;; t  1 
this  unit,  is  used  for  handling  pig  iron  .,|.,| 
pint    within    the    reach    of   the    bo;'m.       I  lie 
a  reciprocating  engine  in  the  usual  w:i\ 
d  elevation  of  the  boom  are  taken  •- 
er.    The  generator  set  is  installed    i:    . 
cneath  the  floor  of  the  operator's  cab. 


where  it  is  entirely  uul  oi  the  way.  lilted  with  sight-feed 
lubricators,  the  bearings  are  kept  flooded  with  oil. 

Pro  and  Con  of  the  Fixed-Price  Question. — Quite  a  lively 
discussion  was  drawn  forth  at  the  recent  convention  of  the 
-National  Civic  Federation,  in  a  session  devoted  to  the  sub- 
ject of  regulation  of  industrial  corporations,  by  the  pre- 
senting of  different  sitles  of  the  "lixed-price"  question.  W. 
H.  IngersoU,  of  the  American  Fair  Trade  League,  stated  that 
it  is  a  common  thing  for  retailers  who  have  stocks  of  goods 
of  poor  quality  which  they  wish  to  sell  to  buy  limited  stocks 
of  high-grade,  well-known  products  and  advertise  their  sale 
at  ridiculously  low  prices  simply  to  draw  crowds,  who  art 
expected  incidentally  to  buy  up  the  other  stocks  of  inferior 
goods  while  on  the  premises.  The  whole  strength  of  this 
plan  lies  in  the  quality  and  reputation  of  the  goods  on  which 
the  price  is  cut,  and  Mr.  IngersoU  explained  how  the  opera- 
tion of  the  above  scheme  works  to  the  detriment  of  these 
high-grade  goods.  First  there  is  a  rush  to  get  the  article 
at  the  large  reduction;  then  the  public  begins  to  ask  why  it 
should  pay  the  regular  price,  if  the  article  can  be  sold  at  a 
much  lower  figure,  and  refuses  to  buy  it  at  its  original 
price.  The  sale  of  the  article  at  .1  cut  price  cannot  be  per- 
manently continued,  since  it  involves  a  loss  to  the  dealer,  so 
linally  its  sale  in  the  community  stops  altogether.  Mr. 
IngersoU  favored  the  fixing  of  prices  on  high-grade  goods. 
-Against  fixed  prices  were  E.  W.  Bloomingdale,  counsel  for 
the  Retail  Dry  Goods  Association,  and  E.  E.  Wise,  who  won 
the  recent  case  before  the  Supreme  Court  of  the  United 
States  in  which  R.  H.  Macy  &  Company  were  upheld  in  their 
right  to  sell  copyrighted  books  below  their  list  prices.  The 
substance  of  the  arguments  presented  by  Messrs.  Blooming- 
<lale  and  Wise  was  that  a  fixed  price  need  not  have  any  re- 
lation at  all  to  the  actual  value  of  the  article  on  which  it  is 
placed,  and,  as  retailers  are  primarily  concerned  with  values, 
they  should  not  be  placed  where  the  manufacturer  of  any 
article  can  dictate  absolutely  its  terms  of  sale,  regardless 
of  the  factor  of  actual  value.  It  was  argued  that  if  price  fix- 
ing is  allowed  on  articles  of  big  reputation  and  high  grade  it 
will  inevitably  be  extended  to  cover  or  include  all  goods. 
The  contentions  of  both  parties  are  excellent  and  worthy  to 
form  parts  of  a  single  argument.  They  do  not  interfere  in 
any  way.  The  solution  of  the  whole  problem  seems  to  lie 
in  a  determination  of  the  actual  value  of  goods  and  the  fix- 
ing of  a  fair  price  below  which  they  cannot  be  sold.  Inci- 
dentally the  interests  of  the  manufacturer,  dealer  and  con- 
sumer will  all  be  advanced  if  the  price  set  is  low  enough  to 
give  a  fair  profit  and  at  the  same  time  reach  the  largest 
possible  buying  field. 

Large  Electric  Vehicle  Sale  for  Novel  Service  System. — 
The  Baker  Motor  \'ehicle  Company,  of  Cleveland,  has  just 
reported  the  sale  of  twenty-five  electric  trucks,  ranging  in 
capacity  from  1000  lb  to  4  toils,  to  the  Delivery  Company, 
of  that  city.  The  latter  ciincern  is  operating  a  novel  de- 
livery service  system.  About  half  of  its  trucks  are  rented  on 
a  yearly  basis  to  Cleveland  concerns  for  their  exclusive  use. 
In  connection  with  the  continuous  daily  guaranteed  opera- 
lion  of  the  trucks  these  companies  have  no  expense  other 
than  the  contract  rental  charge,  based  upon  the  size  of  the 
car.  The  other  trucks  are  used  in  delivering  p.-ickages.  in 
varying  quantities,  for  a  number  of  Cleveland  concerns,  on 
the  basis  of  a  per  package  charge,  depcndin.g  upon  the  dis- 
tance the  package  has  to  be  carried.  .At  the  present  time  thf 
Delivery  Company  is  handling  the  retail  delivery  problems 
of  175  Cleveland  firms,  and  during  the  month  of  November 
its  cars  avera.ged  41  miles  per  day  and  carried  an  average 
of  t8i  packages  per  car  per  day.  On  about  Feb.  i,  1914. 
this  company  expects  to  occupy  a  building  of  its  own  now 
under  construction,  which  wiU  measure  100  feet  by  140  ft- 
and   will   be   one   of   the   largest   garages   in   the  city.     The 
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building,  when  completed,  will  have  accommodations  for 
seventy-five  trucks,  and  the  Delivery  Company  is  planning 
to  have  in  operation  by  the  end  of  1914  at  least  that  number 
of  cars  of  the  above  make.  Three  gasoline  cars  are  in  use 
for  long-haul  service  to  the  suburbs. 

General  Electric  Company's  Industrial  Sales. — Some  idea 
of  the  variety  and  extent  of  the  General  Electric  Company's 
business  in  the  industrial  field  can  be  gained  from  the  fol- 
lowing list  of  companies  which  have  recently  placed  with 
it  orders  for  electrical  equipment  of  various  kinds:  D. 
Auerbach  &  Sons,  of  New  York  City,  candy  manufacturers, 
have  arranged  to  operate  their  plant  with  directly  connected 
electrically  driven  machinery,  for  which  103  motors,  ranging 
in  capacity  from  i  hp  to  30  hp,  with  necessary  control  pan- 
els and  accessories,  will  be  employed.  The  American  Zinc 
&  Chemical  Company,  Burgettstown,  Pa.,  will  place  in  oper- 
ation in  its  power  plant  two  2000-kw  Curtis  turbo-generators 
with  35-kw  turbo-exciters,  a  435-kva  motor-generator  set, 
a  300-kw  generator,  switchboard  and  auxiliary  apparatus. 
The  Firestone  Tire  &  Rubber  Company,  Akron,  Ohio, 
will  add  to  the  equipment  of  its  plant  for  electric  drive 
five  large  three-phase,  60-cycle,  440-volt  motors,  one  of  400- 
hp,  two  of  soo-hp  and  two  of  700-hp  rating,  together  with 
control  panels.  The  Lehigh  Portland  Cement  Company, 
.Mlentovvn,  Pa.,  will  add  to  the  equipment  of  its  power 
station  a  1250-kva  alternating-current  generator  and  switch- 
board. The  Linde  Air  Products  Company,  New  York  City, 
has  ordered  for  installation  on  its  plant  at  Kansas  City, 
Mo.,  five  motors  ranging  in  size  from  10  hp  to  lOO  hp,  with 
switchboard  panels. 

Foreign  Electrical  Fields. — A  project  is  now  under  way 
for  the  development  of  a  water-power  site  in  Afghanistan 
and  for  the  transmission  of  electrical  energy  at  44,000  volts 
to  the  capital  city  of  that  country,  Kabul,  about  40  miles 
from  the  falls.  The  work  is  in  charge  of  A.  C.  Jewett,  an 
American  engineer,  formerly  with  the  General  Electric 
Company.  An  outlay  of  between  $500,000  and  $600,000  will 
be  required  for  the  completion  of  this  project,  and  approxi- 
mately $300,000  will  be  put  into  machinery  and  materials. 
The  electrical  energj*  generated  will  be  supplied  to  the  in- 
dustries of  Kabul,  including  among  others  a  gun  factory,  a 
woolen  mill  and  a  shoe  factory.  Street  lighting  and  interior 
electric  illumination  will  also  be  furnished  to  a  limited  ex- 
tent. The  machinery  and  material  fur  the  generating  sta- 
tion and  transmission  line  are  being  furnished  by  American 
companies,  through  F.  &  C.  Osier,  of  Bombay,  India,  and 
Birmingham.  England.  With  the  completion  of  this  enter- 
prise there  will  probably  be  a  demand  for  electrical  cooking 
appliances  in  Kabul.  In  Edinburgh,  Scotland,  the  munici- 
pal corporation  has  a  monopoly  of  the  production  and  dis- 
tribution of  electric  energy  for  public  use  within  the  city, 
and  the  rates  are  comparatively  low  for  both  lighting  and 
motor  service.  Electrical  fittings  of  English,  American  and 
German  make  are  all  in  use.  The  bayonet  type  of  lamp  and 
socket  is  most  generally  seen  here,  although  the  screw 
type  is  gaining  in  favor.  Lock  sockets  are  practically  un- 
known and  would  probably  find  a  fairly  good  market  if  of- 
fered. Metal-filament  lamps  are  in  demand,  and  the  most 
common  rating  is  25  cp  and  230  volts.  The  corporation 
does  no  wiring  and  does  not  handle  electrical  fixtures  or 
appliances.  These,  with  other  electrical  supplies  and  wir- 
ing devices,  are  obtained  directly  from  the  English  and 
German  manufacturers  or  from  the  English  branches  of 
.American  electrical  companies. 

Private  Concern  Installs  Sign  Bearing  Electrical  Devel- 
opment Society  Emblem. — The  Electrical  Construction  & 
Machinery  Company,  of  Rock  Island,  111.,  is  preparing  to 
enter  its  new  quarters  at  1828  Third  Avenue,  Rock  Island, 
and  has  planned  some  unusual  publicity  work  in  that  con- 
nection. The  building  to  be  occupied  after  Jan.  i  was  for- 
merly a  Y.  M.  C.  A.  branch,  and  the  company  is  preparing 
a  large  roof  sign,  containing  over  400  lamps,  to  call  atten- 
tion to  the  fact  that  the  structure  is  no  longer  used  for  the 
purpose  mentioned,  but  is  now  devoted  to  the  electrical 
business.  A  150-lamp  sign  over  the  Third  Avenue  entrance 
to  the  building  will  explain  the  company's  field,  and  over  tin- 
old  cornerstone  two  attractive  copper  plates  will  be  fas- 
tened, bearing  the  oflficial  emblem  of  the  Society  for  Elec- 
trical Development,  Inc.  Part  of  the  new  building  will  be 
at\'on  up  to  the  manufacture  of  fixtures  and  another  sccti'Hi 


will  be  devoted  to  the  exhibition  of  farm-lighting  equ 
ment.  The  Trio  Manufacturing  Company  will  occupy  p 
of  the  structure  in  connection  with  its  panelboard  a 
switchboard  business.  In  response  to  an  inquiry  as  to 
dustrial  conditions  in  Rock  Island  and  vicinity,  the  folic 
ing  statement  was  made  by  the  first-mentioned  compai 
"Referring  to  the  electrical  conditions  generally  aroii 
this  part  of  the  country,  they  are  very  satisfactory  and 
one  has  any  cause  for  complaint.  We  have  three  cities  In 
(Rock  Island  and  Moline,  III.,  and  Davenport,  la.),  will 
total  population  of  about  150,000,  all  served  by  the  Tri-C 
Railway  &  Light  Company.  This  concern,  within  the  1 
two  years,  has  been  extending  its  lines  through  the  ru 
districts  and  has  taken  on  about  a  dozen  small  towns  witl 
a  radius  of  30  miles  from  Rock  Island.  Its  business  alo 
these  lines  is  very  satisfactory.  It  is  also  picking  up  qu 
a  number  of  farmers  as  the  extensions  progress.  Not  01 
that,  but  farmers  who  are  not  on  its  lines  are  install! 
storage-battery  plants  of  their  own,  so  that  the  business 
prospect  from  this  one  source  should  be  very  satisfactc 
within  the  next  year." 

Electrical  and  Allied  Imports  in  1912-1913. — Some  ic 
of  the  extent  of  the  electrical  import  business  as  a  wh 
and  01  the  relative  importance  of  the  several  branches 
that  industry  can  be  gained  from  the  following  table  sho 
ing  the  values  of  imports  of  a  number  of  materials  for  I 
year,  July  i,  1912,  to  June  30,  1913,  obtained  from  a  tabu 
tion  recently  issued  by  the  Department  of  Commer 
Washington,  D.  C : 

VALUES  OF  ELECTRICAL  AND  ALLIED  IMPORTS  IN   I9I2-I3. 

Items  Valuation  Dut' 

.Aluminum : 

Crude  form,  scrap  and  alloys $4,187,580  $1,864, 

Plates,  sheets,  bars  and  rods 347,490  166, 

Apparatus: 

I'hilosophical    and    scientific 572,726  

Asbestos: 

tlnmanu.actured     1,760,845  .... 

Woven     94,562  37, 

Carbons: 

Electric-light,    lamp!;!;  ck  or   retort   carbon 363,656  114, 

Electrodes  and  brushes 185,590  55, 

Coal: 

Rituminous  and  shale 3,560,893  526, 

Culm  and  slack   807,472  61, 

Copper: 

Pigs,  ingots  and  bars 44,579,920  . . .. 

China  and  porcelain  wares,  not  decorated 1,086,841  597, 

Electric  lamps: 

.Arc     

Metal  filament    

Carbon     filament 

India  rubber  and  gutta  percha: 

Crude    1 

Manufactured    

Hard  rubber   

Iron  or  steel  sheets 

Mica: 

Unmanufactured     


Gr 


Manufactured    

Models  of  inventions  .... 
Nickel: 

.■\lloys,   ingots  and   pigs 


27,561 
384,246 
78,070 

01,377,290 
947,235 
254,444 
28,120 

819,902 

6,592 

107,028 

27,574 


NEW  YORK   METAL  MARKET  PRICES 


Copper:  _ 

St.inaard.    spot*"  -,^^,^^ 

Selling  Prices 
•i"*^    s       d 
London,    standard,    spot* 

Lake   14.50    to    14?^ 


Klectrolytic    14 

Casting    14.00  to    14.12VS 

Copper  wire  base  15.50  to    15.75 

I. .ad    4.00 

Nickel     ^0.00  to    45.00 

Slieet  zinc,  f.o.b.  smelter 7.25 

Spelter,  spot    5.15  to      5.25 

lin,   spot    37.70  to    37.95 

Aluminum: 

Prompt  delivery    18.75  to    19.00 

Future     18.50  to     19.00 


^       14.50      to  14.7 


15.50 

4.00 

40.00      to  45.0 
7.25 
5.15      to    5.2 
36.62'^  to  37.0 


Brass,  light.. 
Lead,  heavy 
Zinc,    scrap    . 


•COPPER  EXPORTS 

13.50 

8.75 

7.75 

3.95 

4.37"^ 


•OLD  METALS 

Total  tons  to  Dec.  22   :24,i 

•From  daily  transactions  on  the  Xcw   York  Metal  Exchange. 


ELECTRICAL    WORLD 


VuL.  62.  No.  26 


Corporate  and  Financial 

Good  Report  from  Milwaukee. —  The  Milwaukt-c  Elec- 
Kaihvay  &  Light  Company's  gross  earnings  for  twelve 
Ills  ended  Oct,  31  last  were  about  $5,970,000,  in  corn- 
son  with  $5,620,000  in  the  preceding  year.  There  was  a 
ncc  of  surplus  over  interest  charges  of  over  $1,000,000. 
dends  are  paid  on  the  $14,350,000  outstanding  capital 
k  at  (he  rate  of  6  per  cent. 

zark  Power  &  Water  Company  Supplying  Large  Terri- 
. — The  large  hydroelectric  generating  station  of  the 
rk  Power  &  Water  Company,  on  the  White  River  in 
iouri,  has  been  in  successful  operation  for  about  three 
ths  and  the  transmission  lines,  recently  completed,  arc 
ibuting  electricity  to  a  large  area.  The  rating  ot  this 
on  is  15,000  kw  and  the  electrical  equipment  was  sup- 
I  by  the  General  Electric  Company.  The  Ambursen 
raulic  Construction  Company,  of  Boston,  Mass.,  built 
dam  and  power  house,  and  the  S.  Norman  Smith  Com- 
'  furnished  the  hydraulic  machinery.  A  66,000-volt 
smission  line,  carried  in  part  on  steel  towers,  connects 
itation  with  Springfield,  Aurora,  Monett  and  Joplin. 
curities  of  Keokuk  Electric  Company. — Stone  &  Web- 
oflfer  for  sale  $250,000  worth  of  the  6  per  cent  cumula- 
preferred  stock  of  the  Keokuk  Electric  Company,  an 
ois  corporation.  This  company  does  the  electric-rail- 
electric-lighting,  electric-motor-service  and  gas  busi- 
of  Keokuk,  la.,  receiving  electrical  energy  from  the 
t  hydroelectric  plant  of  the  Mississippi  River  Power 
pany  in  Keokuk.  It  also  does  the  electric-railway  and 
ric-Iighting  business  of  Hamilton  and  Warsaw,  III.,  and 
ates  an  interurban  electric  railway  between  Keokuk, 
lilton  and  Warsaw.  The  population  served  is  about 
o.  It  is  said  that  the  present  earnings  are  over  four 
a  half  times  the  preferred  stock  dividend  requirements 
Dck  Issue  of  the  Ottawa  Light,  Heat  &  Power  Com- 
,  Ltd. — The  directors  of  the  Ottawa  (Can.)  Light,  Heat 
^wer  Company,  Ltd.,  will  ofTcr  to  the  stockholders  of 
rd  March  i,  1014.  the  right  to  subscrilie  to  a  new  stock 
,  amounting  to  $700,000,  on  a  basis  of  one  new  share 
ach  four  shares  held.  These  subscriptions  will  be  pay- 
in  five  equal  monthly  instalments,  on  the  first  of  each 
th,  from  April  to  August,  inclusive.  An  extra  dividend 
per  cent,  in  addition  to  the  regular  quarterly  2  per  cent 
end,  will  be  paid  to  stockholders  on  Jan.  I,  1914.  A 
ar  bonus  was  paid  on  July  2  last,  so  the  yield  on  the 
c  for  the  past  year  has  been  10  per  cent.  The  proceeds 
e  sale  of  the  new  stock  referred  to  above  are  to  be  used 
tensions  of  the  company's  gas  and  electric  properties. 
lio  Utility  Merger  Approved. — The  Public  LTtilitie? 
mission  of  Ohio  has  approved  the  plans  recently  made 
le  merging  of  the  Dayton  Power  &  Light  Company,  the 
lington  Water  &  Light  Company  and  the  Xenia  Gas  Si 
:ric  Company,  a  proceeding  which  will  involve  the  ac- 
tion of  the  entire  outstanding  stocks  and  bonds  of  the 
latter  companies  by  the  former.  In  connection  with 
:onsolidation  permission  has  been  granted  to  the  Day- 
rompany  to  issue  5  per  cent  bonds  to  the  atrirjtint  of 
000  and  6  per  cent  cumulative  prfif^-rred  stock  to  the 
alue  of  $50,000  to  be  excti,;;.-nged  for  the  $125,000  5  per 
mortgage  bond?  2.-nd  the  $124,500  par  value  common 
:  of  the  WV-Tiiington  company.  The  Dayton  Power  & 
i  Company  owns  already  all  of  the  outstanding  bonds 
al!  but  five  shares  of  the  stock  of  the  Xenia  company 
ase  of  Distributing  Systems  in  Los  Angeles. — .Arrancrc- 
ts  are  being  perfected  for  the  temporary  lease  and  final 
isition  by  the  city  of  Los  ,\ngeles,  Cal..  of  the  electric 
ibuting  systems  within  its  limits  now  owned  by  the  I  oc 
eles  Gas  &  Electric  Company,  the  Pacific  Light  5:  Pnwc  r 
ipany  and  the  Southern  California  Edison  Company 
city  is  planning  to  build  a  municipal  hydroelectric  plan! 
onnection  with  its  new  aqueduct  and  will  fiirnish  eler 
ty  for  use  in  side  city  limits.  If  the  present  plans  arc 
ied  out.  the  city  will  lease  the  above-mentioned  system^ 
Rve  years,  bearing  all  the  expense  of  extension  and  uiii 
Son  during  that  period.  At  the  end  of  that  time  tlu 
lins  will  be  sold  to  the  city.  This  plan,  while  providinir 
S)inpan;  >  with  an  opportunity  to  extend  their  lines  out 
ihe  aftrned    territorv,   at   the   same   time   removes   tin 


necessity  for  the  issue  of  over  $5,000,000  nf  municipal  bond-. 
to  pay  for  the  systems  as  they  stand,  at  a  time  when  heavy 
expense  is  planned  in  connection  with  the  constructinu  of 
the  generating  station. 

Baltimore  Utility  Financing. —  The  Consolidated  Gas, 
Electric  Light  &  Power  Company,  01  Baltimore,  last  week 
applied  to  the  .Maryland  Public  .Service  Commission  for 
permission  to  issue  $1,416,000  in  common  stock.  Proceeds 
from  the  sale  of  this  stock  are  to  be  used  in  paying  oflF  a 
number  of  short-term  notes  and  other  existing  obligations. 
The  petition  was  filed  by  Gans  &  Haman  and  signed  by 
Vice-president  Wagner  of  the  companj  Its  directurs  will 
meet  early  next  month  to  ratify  the  application  officially. 
The  petition  recites  that  the  amended  charter  of  the  cor- 
poration provides  for  a  total  capitalisation  of  $20,000,000. 
Of  this  amount  $14,160,088  is  already  represented  by  out- 
standing common  and  preferred  stock.  Further,  the  peti- 
tion says  that  the  company  has  recently  made  extensive 
improvements  for  which  bills  are  payable.  By  issuing  the 
amount  of  the  stock  asked  for  at  present,  which  will  be 
disposed  of  for  cash  only,  the  company  will  be  enabled  to 
save  large  amounts  of  interest  which  it  is  now  paying  on 
loans  and  short-term  notes.  .At  the  ofTices  of  the  company 
last  week  it  was  announced  that  a  definite  date  for  the 
stock  sale  has  not  as  yet  been  set. 

Southwestern  Holding  Company  Financing.  —  Several 
months  ago  a  new  holding  company  was  formed  to  take  over 
the  properties  of  the  following  electric  light,  power  and  ice 
companies  operating  in  the  southwestern  part  of  the  United 
States:  The  Comanche  Light  &  Power  Company  and  the 
Comanche  Ice  Company,  of  'Lawton,  Okla.;  the  Mangum 
(Okla.)  Electric  Company,  the  Pecos  Valley  Gas  &  Electric 
Company  of  New  Mexico,  Artesia,  N.  M.;  the  Quanah  (Tex.  > 
Light  &  Ice  Company,  the  Chillicothe  (Tex.)  Light  &  Power 
Coinpany  and  the  Duncan  (Okla.)  Electric  &  Ice  Company. 
The  new  holding  concern  is  known  as  the  Southwestern 
Cities  Electric  Company.  Operation  of  the  properties 
is  in  charge  of  J.  C.  Kej's,  who  has  been  prominently  con- 
nected with  similar  enterprises  at  .Scranton,  Pa.,  and  Cleve- 
land, Ohio,  and  with  several  of  the  above  subsidiary  con- 
cerns. With  a  capitalization  of  $6,000,000,  the  Southwestern 
Cities  Electric  Company  has  $4,000,000  in  common  and  the 
remainder  in  cumulative  preferred  stock,  bearing  interest  at 
6  per  cent  per  annum  to  September.  1915,  and  7  per  cent 
thereafter,  and  participating  equally  with  the  common  sif..  k 
after  each  has  received  7  per  cent 

Reorganization  of  the  East  St.  Louis  &  Suburban  Com- 
pany Proposed. — Reorganization  and  a  change  in  capitaliza- 
tion of  the  East  St.  Louis  &  Suburban  Company  are  pro- 
posed in  a  notice  recently  sent  out  to  stockholders  of  that 
concern  by  E.  W.  Clark  &  Company,  of  Philadelphia.  Pa. 
To  escape  the  eflfects  of  recent  legislation  in  New  Jersey 
it  is  planned  to  organize  under  the  laws  of  Maine  a  new 
company  to  be  known  by  the  same  name,  which  will  take 
over  the  assets  and  liabilities  01  the  present  concern.  The 
latter  controls  the  street-railway  and  electric-light  proper- 
ties in  East  St.  Louis  and  Alton,  111.,  together  with  inter- 
urban lines  between  those  two  points  and  to  Belleville. 
O'Fallon.  Collinsville  and  Edwardsville.  Including  St. 
Louis,  the  terminus  of  the  company's  line  over  Eads  Bridge, 
the  population  served  is  approximately  875,000.  Forty-five 
million  passengers  were  carried  over  the  company's  lines 
in  1912,  and  11,821.989  kw-hr.  v.ii  electricity  sold.  This  com- 
pany has  recently  contracted  for  the  sale  of  5000  hp  addi- 
tional to  large  consumers  in  its  territory,  and  the  extensions 
and  improvements  made  necessary  by  its  increasing  busi- 
ness require  the  additional  funds  which  the  reorganization 
will  provide.  The  outstanding  capitalization  of  the  com- 
pany is  $14,000,000,  divided  equally  between  common  and 
preferred  stock.  Under  the  new  scheme,  if  it  is  approved, 
the  same  total  capital  will  be  divided  into  $6,000,000  com- 
mon and  an  equal  amount  of  5  per  cent  cumulative  preferred 
stock,  with  $2,000,000  of  6  per  cent  five-year  convertible 
bonds.  The  $2,000,000  bonds,  which  are  part  of  an  issue  of 
$3,000,000.  will  be  convertible  up  to  July  I,  1918,  into  an 
equal  par  value  of  6  per  cent  cumulative  preferred  stock 
plus  33'/^  per  cent  of  par  value  in  common  stock.  The  5  per 
cent  preferred  shares  may  at  any  time  be  exchanged  one- 
half  into  6  per  cent  cumulative  preferred  and  one-half  int^' 
common  stock. 
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Business  Notes 

The  Wagner  Electric  Manufacturing  Company,  of  St. 
Louis,  Mo.,  has  appointed  T.  T.  Richards  assistant  sales 
manager,  instead  of  assistant  manager,  as  stated  in  the  Dec. 
20  issue  of  the  Hlcctrical  IVorld. 

The  Wright-Howard  Electric  Company,  of  430  Chamber 
of  Commerce  Building.  Los  Angeles,  Cal..  is  at  present  en- 
gaged in  the  electrical  contracting  and  repair  business.  Its 
officers  are  W.  F.  Howard,  president,  and  G,  C.  Wright, 
secretary  and  treasurer. 

The  Brookfield  Glass  Company,  of  2  Rector  Street,  Xcvv 
York,  manufacturer  of  glass  insuhttors.  announces  the  open- 
ing of  a  Southern  office  at  415  Fourth  National  Bank  Build- 
ing. Atlanta,  Ga.  D.  R.  Peteet.  who  was  formerly  connected 
with  the  Southern  Bell  Telephone  &  Telegraph  Company, 
will  have  charge  of  this  office,  and  the  company  is  providing 
every  facility  for  rendering  quick  service  to  its  customers. 

The  Roland  Gas  Electric  Vehicle  Corporation,  with  plant 
and  offices  at  Twentieth  .Street  and  Avenue  B,  New  York 
City,  is  making  a  gas-electric  truck  of  new  design.  The  gas 
engine  on  this  company's  car  drives  an  electric  generator 
which  supplies  in  turn  two  motors,  one  of  which  is  geared 
to  each  of  the  rear  wheels.  H.  B.  Weaver  is  president  of 
the  concern,  and  its  secretary  is  H.  H.  Miller.  P.  K.  Hexter, 
the  designer  of  the  car.  is  vice-president  and  general  man- 
ager of  the  company 

The  Limiley  Denly  Company,  of  Ashtabula,  Ohio,  has  re- 
cently been  incorjjorated  to  take  over  the  business  of  the 
Ashtabula  Manufacturing  Company.  The  new  concern 
will  continue  the  manufacture  of  various  hardware  supplies 
and  will  in  addition  undertake  the  fabrication  of  a  line  of 
electrical  specialties.  The  president  of  the  new  concern  is 
Wilfred  Lumley.  for  several  years  chief  engineer  of  the 
Tungstolier  Works  of  the  General  Electric  Company.  He 
will  serve  also  as  general  manager  in  charge  of  the  fac- 
tory at  Ashtabula.  C.  T.  Denly,  formerly  with  Austin  & 
Penly.  will  be  secretary  of  the  new  company. 


New  Industrial  Companies 

The  Ellis  Electric  Company,  of  Rockford,  111.,  has  been 
incorporated  by  T.  C.  and  G.  Ellis  and  A.  D.  Linton.  The 
company  is  capitalized  at  $15,000  and  proposes  to  do  a  gen- 
eral electrical  contracting  business. 

The  Miners'  Safety  Electrical  Lamp  Company,  of  New- 
ark, N.  J.,  has  been  incorporated  by  E.  O.  Bannick,  F.  E. 
Seiler  and  E.  Barne?.  of  Newark.  The  company  is  capital- 
ized at  $125,000  and  proposes  to  manufacture  miners'  safety 
electric  lamps. 

The  Lucas  Electric  Device  Company,  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  to  manu- 
facture and  sell  electrical  and  mechanical  machinery,  de- 
vices, etc.  The  incorporators  are  Mellcn  C.  Martin,  Herbert 
Bobb  and  Earl  O.  Taylor. 

The  Button  Bell  Manufacturing  Company,  of  New  York. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
to  manufacture  electrical  appliances.  The  incorporators  are 
John  McGuUan,  Robert  Logan  and  Thomas  Cassidy.  641 
Fifty-third  Street,  Brooklyn.  N.  Y. 

The  Federal  Heating  Company,  of  Buffalo.  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $15,000  to  do 
a  general  contracting  and  electrical  engineering  business 
The  incorporators  arc  George  C.  Fox,  Jeremiah  A.  Sullivan 
and  Julius  A.   Schreiber,  all   of   P,iifTalo. 

The  United  Gas  &  Electric  Engineering  Corporation,  of 
New  York.  N.  Y.,  has  been  incorporated  with  a  capital 
stock  of  $100,000  to  do  a  consulting  and  contracting  engi- 
neering business.  The  incorporators  are  H.  Morgan.  G.  H. 
Olney  and  W.  M.  Clark,  of  New  "S'ork,  N.  Y. 

The  Newburgh  Supply  Company,  of  New  York,  N.  Y., 
has  been  incorporated  by  W.  M.  Hackland.  of  New  York, 
N.  Y.:  B.  W.  Dole,  of  Newark.  N.  J.,  and  J.  W.  Lane,  of 
East  Orange,  N.  J.  The  company  is  capitalized  at  $25,000 
and  proposes  to  do  a  general  contracting  business,  deal  in 
sand,  cement,  concrete,  electrical  construction,  etc. 


Trade  Publications 

Electric  Signs. — The  Valentine  Electric  Sign  Company, 
-Atlantic  City,  N.  J.,  has  issued  a  card,  size  7  in.  x  9  in., 
referring  to  its  electric  signs.  It  contains  a  picture  of  the 
first  "Do  it  electrically"  sign  that  was  installed  by  the  Val- 
entine Company  for  the  Toledo  Railways  &  Light  Company. 

Bushings. — A  leaflet  issued  by  the  New  Process  Specialty 
Company,  Enterprise  Building,  Milwaukee,  Wis.,  refers  to 
its  Universal  bushings.  Two  types  are  shown,  one  for  use 
in  switch  boxes,  loom  boxes  and  all  ^-in.  knockouts  and 
another  for  holding  flexible  tubing  in  cabinets,  junction 
boxe>  and  in  all  'j-in,  conduit  knockmits.  .\  price  list  is 
given. 

Direct-Current  Generators. — Special  Bulletin  22.5  of  the 
Western  Klectric  Company,  New  York,  has  for  its  subject 
direct-current  generators.  The  bulletin  gives  a  fully  illus- 
trated description  of  a  very  complete  line  of  this  class  of 
apparatus,  among  the  machines  mentioned  being  engine- 
driven  generators,  three-wire  engine-driven  generators,  ma- 
rine generating  sets,  belt-driven  direct-current  generators 
and  other  types. 

Motors.— Bulletin  No.  247  of  the  Sprague  Electric  Works 
of  the  General  Electric  Company,  527  West  Thirty-fourth 
Street,  New  York,  refers  to  its  round-type  direct-current 
motors.  These  motors  are  manufactured  in  nine  sizes  of 
frames,  ranging  from  0.25  hp  to  7.5  hp  in  output.  Their 
general  construction  is  fully  described.  A  table  showing 
!he  ratings  of  these  motors  and  another  giving  the  di- 
mensions are  included. 

Globes. — The  II.  Northwood  Company,  Wheeling,  W.  Va.. 
has  issued  an  attractive  catalog  illustrating  and  briefly  de- 
-cribing  its  "Luna"  illuminating  glassware.  The  soft-toned 
paper  offers  an  excellent  medium  for  showing  to  advantage 
illustrations  of  its  various  types  and  designs  in  globes. 
Charts  are  given  of  tests  made  by  the  Electrical  Testing 
Laboratories,  New  York,  showing  the  vertical  distribution  of 
light  of  a  number  of  types  of  reflectors. 

House-Lighting  Plants. — The  Edison  Storage  Battery 
Company,  Orange,  N.  J.,  has  issued  an  instruction  book 
for  installing  and  operating  the  Edison  storage-battery 
house-lighting  plant.  It  contains  twenty-four  pages,  and 
the  instructions  are  given  in  a  lucid  manner  readily  un- 
derstood by  the  non-technical  man.  The  illustrations  and 
the  carefully  prepared  wiring  diagrams  cannot  fail  to  be  of 
assistance  to  the  owner  of  the  individual  lighting  plant 
equipped  with   F.dison   batteries. 

Gifts  Electrical. — The  Electric  Shop  of  Chicago  issued 
recently  an  interesting  twenty-four-page  booklet  illustrated 
with  pen-and-ink  sketches  telling  of  the  convenience  and 
usefulness  of  electrical  appliances  as  Christmas  gifts.  As 
inquiries  by  mail  were  not  solicited  from  the  prospective 
customers  to  whom  this  particular  pamphlet  was  sent,  the 
quoting  of  specific  prices  was  avoided.  The  object  of  the 
booklet  was  to  impress  upon  its  recipients  the  facilities 
of  the  Electric  Shop  and  to  bring  them  to  the  store  for 
their  Christmas  selections. 

Storage  Batteries. — A  pamphlet  of  twenty-four  pages  de- 
voted to  the  general  subject  of  Edison  storage  batteries  in 
industrial  transportation  has  recently  been  issued  by  the 
Edison  Storage  Battery  Company,  Orange,  N.  J.  Industrial 
trucks,  industrial  railway  locomotives,  baggage  trucks, 
freight  trucks,  tractors,  cranes,  engines  and  mining  locomo- 
tives, equipped  witli  Edison  batteries,  arc  briefly  described 
and  illustrated.  The  booklet  is  interesting  as  showing  the 
rxtent  to  which  the  storage-battery  equipment  of  trucks 
has  succeeded  other  methods  of  haulage. 

Railway  Line  Material. — The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  issued 
a  number  of  pamphlets  covering  railway  line  material.  Cat- 
alog Section  DSS40  covers  suspensions,  ears  and  splicers. 
Section  DS841  covers  frogs,  crossings,  section  insulators, 
switches  and  lightning  arresters  which  are  fully  described 
and  illustrated.  Section  DS844  covers  strain  insulators  of 
various  types  and  for  different  kinds  of  service.  Section 
DS850  covers  rail  bonds  and  bonding  tools  and  gives  in 
some  detail  the  methods  of  the  manufacture  and  the  selec- 
tion of  rail  bonds. 
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Personal  Mention 

[r.  A.  A.  Hinton,  formerly  connected  with  the  Kaufman 
.\.)    I.iglit  &  Power  Company,  has  become  manager  of 
Dc  Queen  (.\rk.)   Ice  &  Light  Company. 
[r.  Charles  E.  Bush,  of  Tulsa,  Ariz.,  has  taken  a  position 
[cncral  manager  of  the  Tulare  County  Power  Company, 
are.  Cal.,  vice  Mr.  C.  E.  Taylor,  resigned, 
[r.  R.  A.  Wood,  of  Warren.  Ohio,  has  been  appointed 
-business  manager  of  the   Brush   Electric   Company  of 
vcston.  Tex.,  as  successor  to  Mr.  A.  K.  Young, 
[r.  A.  H.  Rich  has  been  appointed  general  manager  of 
local  oflice  of  the  Coast  Valleys  Gas  &  Electric  Com- 
y  at  Salinas.  Cal.,  vice  Mr.  M.  H.  Gregg,  resigned, 
[r.  A.  K.  Young,  who  for  the  past  two  years  lias  been  in 
rgc  of  llic  new-business  department  of  the  Brush  Elec- 
Company  of  Galveston,  Tex.,  has  joined  the  New  York 
f  of  Henry  L.  Doherty  &  Company, 
[r.   Aldis  E.   Hibner  has   resigned   as   commercial   man- 
r  of  the  Empire  Gas  &  Electric  Company.  Auburn,  N.  Y., 

has  l)ecc)inc  associated  with  the  Cumberland  County 
ver  &  Lii;lu  Company,  Portland,  Me.,  as  sales  manager, 
[r.  J.  R.  Evans,  who  for  the  past  four  years  has  been 
la'gcr  of  the  Yorktown  (Tex.)  Light  &  Ice  Company,  has 
n  retained  in  his  present  position  by  Mr.  E.  A.  Clousnit- 
who  purchased  the  system  and  who  will  make  extensive 
rovements  to  the  generating  and  transmission  equip- 
it  after  the  first  of  the  year. 

[r.  M.  S.  Sloan,  who  has  been  assistant  to  Mr.  A.  H. 
d,  president  of  the  Birmingham  (Ala.)  Railway,  Light 
^owcr  Company,  has  been  made  assistant  to  Mr.  J.  S. 
ier,  vice-president  of  the  New  Orleans  (La.)  Railway  & 
ht  Company  and  chairman  of  the  executive  committee 
he  .\nicrican  Cities  Company. 

ir.  Walter  A.  Rigg  has  tendered  his  resignation  as  gen- 
1  manager  of  the  Reading  (Pa.)  Transit  &  Light  Com- 
y.  cttective  Jan.  i.  Although  retiring  from  active  man- 
m'ent.  Dr.  Rigg  will  retain  his  interest  and  holdings  in 
underlying  companies  which  were  leased  to  the  Read- 
(Pa.)  Transit  &  Light  Company. 

Ir.  Mile  R.  Maltbie,  public  service  commissioner  of  the 
St' District,  New  York,  has  been  chosen  as  head  of  the 
-committee  of  the  National  Association  of  Railway 
nmissioners  which  will  work  with  the  Interstate  Com- 
■ce  Commission  in  the  valuation  of  railroad  properties 
DUghout  the  country.  This  appointment  will  involve  a 
t  amount  01  detail  work  without  remuneration  and  will 
upy  whatever  of  Mr.  Maltbie's  time  is  not  now  required 
liis  work  as  public  service  commissioner. 
Ir.  Edward  Schildhauer,  electrical  and  mechanical  engi- 
r  for  the  Isthmian  Canal  Commission,  who  has  had 
ervision  of  the  design  and  construction  of  the  entire 
:trical  generating,  distrib- 
ig  and  lock-control  systems 

the  Panama  Canal,  is  a 
duate  of  the  electrical  engi 
ring  school  of  the  Univer 
'  of  Wisconsin  at  Madison, 
lowing  graduation  Mr. 
lildhauer  joined  the  engi- 
:ring  stafT  of  the  then  Chi- 
o  Edison  Company  ami 
itinued  in  its  service  for 
eral  years.  When  the  canal 
rk  was  started  he  was  sum- 
ned  to  Panama  and  under- 
ik  the  design  of  the  elabo- 
e  electrical  equipment  re- 
red  for  the  operation  of  this 
:at  work.  Since  being  sta- 
ned  in  the  Canal  Zone,  with 

idquarters  at  Culebra,  Mr.  Schildhauer  has  made  several 
its  to  the  United  States,  during  one  of  which  the  degree 
electrical  engineer  was  accorded  to  him  by  his  alma  mater 
Madison.  Since  1901  Mr.  Schildhauer  has  been  a  member 
the  .Vmerican  Institute  of  Electrical  Engineers,  and  early 
the  present  year  he  was  made  a  h'ellow.  He  is  a  member 
the  American  Society  of  Mechanical  Engineers. 


EDWAKI)   SCHILDHAUER 


Mr.  M.  H.  Gregg  has  resigned  as  general  manager  of  the 
local  office  of  the  Coast  Valleys  Gas  &  Electric  Company, 
Salinas,  Cal.,  and  accepted  a  position  as  secretary  of  the 
joint-pole  committee  which  includes  representatives  of  all 
of  the  large  electric  corporations  now  doing  business  in 
Oakland,   Cal. 

Mr.  John  Bellamy  Taylor,  after  fourteen   years'  connec- 
tion  with   the   General    Electric   Company,   has   resigned   as 
engineer    of    the    foreign    dei)artnient    in    order    to   take    up 
work  independently  as  a  con- 
sulting      electrical       engineer. 
.Mr.    Taylor,     who    was    born 
in    Brookline,    Mass.,    in    1875, 
was  graduated   from  the  Mas- 
sachusetts   Institute    of   Tech- 
nology in  1897.     I-ollowing  his 
graduation  he  became  connect- 
ifc^^^_  ^^^^t  ed  with  the  New  England  Tel- 

^^^^^^^^^^^^^B  ephone  &  Telegraph  Company. 

^^^^^^^     A^^^^B  afterward  was  manager 

^^^^^^^'        k^^^^B  the  Burlington  (Vt.)  exchange 

and  assistant  to  the  division 
superintendent  at  Lowell, 
Mass.  His  connection  with 
the  General  Electric  Company 
began  in  1899,  when  he  joined  ; 

juH.N  li.  lA^Lok  the   staff  of   the   district   engi-  ; 

neer     of     the     Boston     office.  ,| 

There  he  remained  until  1902,  when  he  was  transferred  to 
the    railway    engineering    department    at    Schenectady.      In  ,j 

that  department,  and  until  appointed  one  of  the  company's  ,| 

consulting   engineers  in    1910,   Mr.   Taylor   had   to  do  with  J 

the  details  and  problems  of  power  house  and  substation 
design,  transformer  and  rotary  converter  operation,  parallel  | 

operation  of  alternating-current  machinery,  systems  of  con-  1' 

nections   for   transmission    and   distribution   and   like   work.  | 

.\t   the   time   the   single-phase  railway   system   began   to  at-  I 

tract  public  attention  Mr.  Taylor's  previous  telephone  ex- 
perience led  him  to  foresee  many  of  the  difficulties  to  be 
encountered  in  the  telegraph  and  telephone  problems  pre- 
sented, and  he  devoted  himself  actively  to  tests  in  the  lab- 
oratory and  in  the  field  on  points  bearing  on  the  signal 
and  power  relations.  He  presented  a  paper  to  the  American 
Institute  of  Electrical  Engineers  in  1909  on  "Telephone  and 
Telegraph  Systems  as  Affected  by  .Alternating-Current 
Lines,"  and  his  services  were  sought  by  the  Western  Union 
Telegraph  Company  as  an  expert  adviser  in  connection  with 
the  electrification  of  the  New  York,  New  Haven  &  Hartford. 
Bearing  on  the  above  problem,  and  perhaps  related  more 
closely  to  physics  than  to  electrical  engineering,  may  be 
nuntioncd  Mr.  Taylor's  long-continued  interest  in  acous- 
tical matters.  Before  graduating,  parts  of  his  summer  vaca- 
tions were  spent  in  church-organ  factories,  and,  incidentally 
to  his  other  work,  he  has  advised  on  and  supervised  organ 
work.  He  was  one  of  the  first  to  demonstrate  the  possi- 
bilities of  the  oscillograph  in  studying  telephone  and  tele- 
graph problems  and  for  sound  analysis.  With  other  engi- 
neers of  the  General  Electric  Company,  he  applied  the  oscil- 
lograph to  a  study  of  some  of  the  electrical  and  acoustical 
problems  of  the  "telharmonium."  In  the  optical  branch  of 
physics  Mr.  Taylor  was  the  first  to  demonstrate  the  much- 
discussed  phenomenon  of  more  than  normal  candle-power 
for  a  very  brief  interval  from  a  tungsten  lamp  when  first 
switched  into  circuit,  to  which  he  assigned  the  now  famil- 
iar term  of  "overshooting."  Soon  after  the  placing  on  the 
market  of  the  "autochrome"  plate,  he  took  up  color  photog- 
raphy and  has  done  much  work  in  this  line  with  stereoscope, 
spectroscope  and  microscope,  recently  presenting  papers  to 
the  .Xmerican  Physical  Society  showing  some  results  of  his 
investigations.  In  1905  Mr.  Taylor  was  awarded  a  prize  of 
1000  francs  by  the  Association  des  Industriels  de  France 
contre  les  Accidents  du  Travail  for  his  indicator  showing 
the  state  of  charge  of  an  electrical  conductor.  He  has 
taken  an  active  interest  in  the  work  of  the  American  Insti- 
tute of  Electrical  Engineers  and  other  scientific  and  engi- 
neering societies.  The  past  jxar  he  was  chairman  of  the 
Schenectady  Section  of  the  A.  I.  E.  E.  He  is  an  honorary 
member  of  the  Association  of  Railway  Telegraph  Superin- 
tendents. Mr.  Taylor  will  continue  to  live  in  Schenectady, 
where  he  has  his  laboratory,  and  e-xpects  to  divide  his  time 
between  that  place  and  New  York  City. 
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Construction 


New  England 

BOSTON,  MASS.— Bids  will  be  received  by  the  Commissioner  of 
Public  Works  of  the  city  of  Boston,  49  City  Hall,  Boston,  until  Jan.  15, 
1914.  for  furnishing  and  erecting  an  electrically  operated  pumping  plant 
for  high-pressure  fire  service  in  the  proposed  underground  pumping 
station  in  Charles  Street,  between  Beacon  and  Boylston  Streets.  Forms 
of  proposals  and  a  set  of  two  plans  showing  general  arrangements  and 
details  may  be  obtained  at  Room  49,  City  Hall.  L.  K.  Rourke  is  com- 
missioner  of   public   works. 

NORWICH,  CONX.— Within  the  next  two  months  the  Board  of  Light- 
ing Commissioners  e,\pcct  to  erect  a  concrete  pumping  station,  13  ft.  by 
15  ft.  by  18  ft.,  at  the  municipal  electric  plant  to  provide  space  for 
pumping  machinery  to  pump  water  for  turbo  units.  S.  J.  Kehoe  is 
manager. 

WALLINGFORD,  CONN.— The  Board  of  Electric  Light  Commissioners 
expects  to  purchase  within  the  next  two  months  an  additional  two-phase 
panel  for  switchboard,  150-kw  transformer  (to  convert  energy  from  two- 
phase  to  three-phase)  for  the  municipal  electric-light  plant,  and  to  erect 
about  1  mile  of  transmission  line;  also  within  the  next  ten  months  to 
erect  an  addition  to  plant  to  provide  space  for  office,  storage  and  work- 
rooms, etc.,  to  cost  about  $7,000.  A.  L.  Pierce  is  manager  of  the 
municipal  electric-light  plant. 


Middle  Atlantic 

BROOKLYN,  N.  V.— Bids  will  be  received  by  Henry  S.  Thompson, 
commissioner  Department  of  Water,  Gas  and  Electricity,  Room  1904, 
13  to  21  Park  Row  Building,  New  York,  until  Dec.  30  for  furnishing  and 
maintaining  electric  lamps  for  lighting  streets,  avenues,  public  buildings, 
parks  and  public  places  from  Jan.  1,  1914,  to  Dec.  31,  1914,  both  inclusive. 
Blank  forms  may  be  obtained  at  the  office  of  the  department.  Room  2339, 
Park    Row    Building,    New    York. 

BROOKLY'X,  N.  Y. — Bids  will  be  received  by  Henry  S.  Thompson, 
commissioner  Department  of  Water  Supply,  Gas  and  Electricity,  Room 
1904,  Park  Row  Building,  New  York,  until  Dec.  30  for  furnishing,  install- 
ing, maintaining  and  reserving  for  the  use  of  the  high-pressure  fire 
service  all  apparatus  and  equipment  necessary  for  generating  and  trans- 
mitting 1830  kw  of  three-phase,  6600-volt,  25-cycle  electrical  power  and 
furnishing  and  delivering  this  power,  under  the  terms  of  this  contract, 
from  Jan.  1,  1914,  to  Dec.  31,  1914,  both  inclusive,  at  each  of  the  high- 
pressure  fire-service  pumping  stations  in  Brooklyn,  at  Furman  and  Joralc- 
nion  Streets  and  at  Willoughby  and  St.  Edward's  Streets  respectively. 
Blank  forms  may  be  obtained  at  the  office  of  the  department.  Room  2339, 
Park   Row    Building,    New   York. 

COHOES,  N.  Y. — The  State  Conservation  Commission  has  approved  the 
application  of  the  Cohocs  Co.  for  the  construction  of  a  dam  forming  the 
forebay  connecting  the  Cohoes  Co.'s  canal  in  Cohoes  with  the  hydro- 
electric  plant   now   under  construction   in   the    Mohawk    River. 

DUNKIRK,  N.  Y.— Steps  have  been  taken  by  the  Board  of  Water 
Commissioners  to  issue  $15,000  in  bonds  to  purchase  two  400-hp  boilers 
and  a  new  condenser  for  the  municipal  water  and  electric-light  plant  and 
for   payment  of  current   bills. 

EAST  ROCHESTER,  N.  Y.— The  Dispatch  Ht..  Lt.  &  Pwr.  Co.,  of 
E.ist  Rochester,  has  applied  to  the  Town  Board  of  Perintnn  for  permis- 
sion to   furnish   electricity   in   that   town. 

FULTON,  N.  Y.— The  Board  of  Public  Works  has  awarded  the  con- 
tract for  wiring  and  lighting  the  Broadway  Bridge  to  the  Fulton  Lt., 
Ht.  &  Pwr.  Co.  for  a  period  of  10  years  at  $26.15  per  lamp  standard. 
The  plans  provide  for  30  standards. 

GENESEO,  N.  Y.— The  Geneseo  Gas  Lt.  Co.  has  recently  placed  con- 
tracts for  new  engine,  generator  and  street  lamps.  O.  W.  Landon  is  super- 
intendent. 

JAM.MCA,  N.  Y. — Bids  will  be  received  by  Maurice  E.  Connolly, 
president  of  the  borough  of  Queens,  Borough  Hall,  Fifth  and  Jackson 
Streets,  Long  Island  City.  N.  Y.,  until  Dec.  30  for  furnishing  labor  and 
material  for  electric  equipment  for  the  town  hall  in  Jamaica.  Bids  and 
blank  forms  may  be  obtained  and  plans  and  drawings  seen  at  the  above 
office. 

JAMESTOWN.  X.  Y. — The  Board  of  Park  Commissioners  has  received 
a  report  ."rom  the  General  EI.  Co.  outlining  plans  and  recommendations 
for  the  proposed  ornamental  street-lighting  system.  The  plans  were  sub- 
mitted as  follows:  (A)  For  the  installation  of  105  6.6-amp  luminous 
,irc  lamps  to  be  suspended  by  brackets  from  trolley  poles;  the  cost  is  esti- 
mated at  $7,505  and  maintenance  at  $5,022  per  year;  (B)  for  89  6.6amp 
luminous  arc  lamps,  to  be  erected  on  ornamental  standards,  maintained 
by  underground  wires,  to  cost  $13,727  and  maintenance  $4,256  per  year; 
IC)  provides  for  the  erection  of  213  ornamental  lamp  standards,  to  be 
equipped  with  either  a  single  500-watt  lamp  or  five  smaller  units  of 
100  watts  each,  to  cost  $15,471  and  maintenance  $11,789  per  year.  The 
board    has    taken    the   matter   under   consideration. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  the  Department  of 
ruhlic  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until 
Tan.    5.    1914,    for    furnishing    all    labor    and    material    required    for    the 


erection  and  completion  of  the  general  contract  and  electric  work 
for  the  additions  and  alterations  to  storehouse  at  Blackwell's  Island. 
Blank  forms  and  further  information  may  he  obtained  at  the  office  of 
Frank  J.  Hclmle,  architect,  190  Montague  Street,  Brooklyn,  where  plans 
and   specifications  may  be   seen.     Michael  J.    Drummond   is  commissioner. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until 
Jan.  5,  1914,  for  furnishing  all  labor  and  material  required  for  electric 
wiring,  gas  piping  and  fixture  work  for  the  training  school  for  nurses, 
maternity  ward,  reception  building  and  boiler  house.  City  Hospital,  Black- 
well's  Island.  Blank  forms  and  information  may  be  obtained  at  the 
office  of  Frank  Sutton,  consulting  engineer,  SO  Broadway,  New  Y'ork, 
where  plans  and  specifications  may  be  seen.  Michael  J.  Drummond  is 
commissioner. 

NEW  Y'ORK,  N.  Y.— Bids  will  be  received  by  Henry  S.  Thompson, 
commissoner  of  Department  of  Water,  Gas  and  Electricity,  Room  1904, 
13  to  21  Park  Row  Building,  New  York,  until  Dec.  30,  for  furnishing 
and  maintaining  electric  lamps  for  lighting  streets,  avenues,  public  build- 
ings, parks  and  public  places  from  Jan.  1,  1914,  to  Dec.  31,  1914,  as 
follows:  No.  1,  for  borough  of  Manliattan;  No.  2,  borough  of  the  Bronx; 
No.  3,  borough  of  Manhattan  and  the  Bronx;  No.  4,  borough  of  Queens; 
No.  5,  borough  of  Richmond.  Blank  forms  may  be  obtained  at  the  office 
of   the   department.    Room    2339,    Park    Row    Building,    New   York. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super 
intendent  of  school  buildings,  Department  of  Education,  corner  of  Park 
.Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  Dec.  29  for 
installing  electric-lighting  equipment  in  the  grand  stands  and  on  the 
athletic  fields,  .Avenues  K  and  L  and  East  Seventeenth  Street,  borough 
of  Brooklyn:  Orchard  .\venue  and  Munson  Street,  Astoria,  borough 
of  Queens;  Hamilton  Avenue  and  St.  Mark's  Place,  New  Brighton, 
borough  of  Richmond.  A  separate  proposal  must  be  submitted  for  each 
item.  Blank  forms,  plans  and  specifications  may  be  obtained  or  seen 
at  the  above  office,  also  at  the  branch  office,  69  Broadway,  Flushing. 

NEW  Y'ORK,  N.  Y.— Bids  will  be  received  by  Henry  S.  Thompson, 
commissioner  of  Department  of  Water,  Gas  and  Electricity,  Room  1904. 
13  to  21  Park  Row  Building,  New  York,  until  Dec.  30  for  furnishing  and 
installing,  maintaining  and  reserving  for  the  use  of  the  high-pressure  fire 
service  all  apparatus  and  equipment  necessary  for  generating  and  trans- 
mitting 3250  kw  of  three-phase,  6600-volt,  25-cycle  electrical  power,  under 
Ibe  terms  of  this  contract,  from  Jan.  I,  1914,  to  Dec.  31,  1914,  both 
inclusive,  at  each  of  the  high-pressure  fire-service  pumping  stations  in  the 
borough  of  Manhattan  at  Oliver  and  South  Streets  and  at  Gansevoort  and 
West  Streets  respectively.  Blank  forms  may  be  obtained  at  the  office  of 
tlie  department.    Room  2339,   Park  Row   Building,   New   York. 

ONTARIO,  N.  Y.— The  New  State  Rys.  Co.  has  awarded  contract 
for  construction  of  new  building  to  replace  its  substation  in  Ontario 
destroyed  by  fire  in  November;  also  for  equipment,  including  one  500-kw. 
25-cycle  rotary  with  necessary  transformers  to  step  dovn  from  11,000 
volts,  switchboard  apparatus,  etc.,  and  one  500-kva  frequency  changer. 
25  to  60  cycles,  for  furnishing  electricity  to  the  Sodus  Gas  &  El.  Lt. 
Co.  for  distribution  to  its  customers  within  a  radius  of  approximately 
10  miles.     C.  L.  Cadle  is  electrical  engineer. 

SHERMAN,  N.  Y. — The  Sherman  El.  Lt.  Co.  is  erecting  a  storage 
battery  to  use  on  peak  load.     C.  E.  Cobb  is  president  and  manager. 

BARNESBORO,  PA.— Notice  has  been  filed  by  John  Barnes,  Ernest  1.. 
Clark  and  Harry  E.  Bird  that  application  will  be  made  to  the  Governor 
for  a  charter  for  the  Barnesboro-Spangler  El.  Lt.  Co.  It  is  expected  that 
the  P.arnesboro  .ind  Spangler  companies  will  be  consolidated. 

CAMBRIDGE  SPRINGS,  PA.^The  Cambridge  Springs  El.  Lt.  Co.  ex- 
pects to  purchase  within  the  next  12  months  50  meters.  C.  W.  Young  is 
general  manager. 

CLEARFIELD,  PA.— Papers  have  been  filed  announcing  the  con- 
solidation of  the  Bellefonte  El.  Co.,  the  Moshannon  El.  Co.  and  the 
Tussey  Gas  Co.  with  the  Poe  Steam  Co.,  of  Clearfield.  The  new  com- 
pany will  be  known  as  the  State  Centre  El.  Co.  and  will  be  capitalized 
at  $575,000.  The  incorporators  are:  A.  W.  Lee,  president;  J.  W.  Wrig- 
ley.  A.  T.  Musser  and  P.  T.  Davis,  of  Clearfield,  Pa.,  and  John  S. 
Fisher,  of  Indiana,  Pa. 

l.Eli.\NON,  P.\. — The  .American  Iron  &  Steel  Co.,  of  Lebanon,  has 
closed  a  contract  with  Siemens  &  Halske,  of  Berlin,  Germany,  through 
their  New  York  office,  for  two  20-ton  induction  furnaces  of  the  Frick 
type.  The  furnaces  will  be  of  the  double-ring  type  and  will  run  on  five 
cycle,  single-phase  and  about  5000  volts.  The  power  requirements  will 
he  about  1800  kw  each.  Two  new  gener.ators  will  probably  be  installed 
by  the  company  to  operate  the  furnaces.  The  method  of  drive  for  the 
generators    has    not    yet    been    decided    upon. 

.MOUNT  CARMEL,  PA.— The  Edison  El.  1-tg.  Co.,  of  Mount  Carmel. 
expects  to  increase  the  generating  capacity  of  its  plant  within  the  next  ten 
months  and  will  install  generators  with  either  engine  or  turbine.  I.  W. 
Keiser  is  superintendent. 

PITTSBURGH,  PA.— The  Southsidc  El.  Co.,  of  Pittsburgh,  has  sur- 
rendered its  franchises  and  privileges  to  the  local  authorities.  The  com- 
pany will  sell  its  power  plant  and  equipment  to  the  Duqucsne  Lt.  Co.,  of 
Pittsburgh. 

READING.  P.A.— The  County  Commissioners  have  awarded  the  con- 
tract for  lighting  the  new  Pcnn  Street  Bridge  to  the  Metropolitan  El. 
Co.,    of    Reading,    for   a    period    of   five    years.      The   company    has    sub- 
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1  II  proposals,  rnnfcing  in  cost  from  $1,580  lu  $3,076  per  yrar,  to 
jmmissioncrs.  As  yet  the  commissioners  have  not  made  a  selection. 
DDONFIELD.  N.  J. — Estimates  have  been  submitted  to  the  new 
igh  Commission  of  the  cost  of  installing  and  operating  a  municipal 
ic-light  plant,  the  power  to  be  supplied  from  the  wnter-works  plant. 
KklSON,  N.  J.— The  noard  of  Trade  is  negotiating  with  the  Town 
:il  for  the  approval  of  a  plan  to  install  a  flaming-arclamp  lighting 
1    on    Harrison    .Avenue,    from    Davis   Avenue   to    the    Hridgc    Street 

ENTON.    X.    J. — The    Board    of    Public    Utility    Commissioners   has 
I'cd   an    ordinance   granting   permission    to   the   Western    Union  Tel. 
>  place   its  wires  underground   in   the   streets  of   Trenton. 
\V.\RK.    DEL.— Within   the   next   six   months   the   Water   and   Light 
issioncrs  expect  to  purchase  some  wire,   meters  and  tungsten  lamps. 

Ilindman  is  secretary. 

LTIMORK.  MI).— 'Hie  Public  Service  Commission  has  authorized  the 
I.  Gas,  El.  Lt.  &  Pwr.  Co.,  Baltimore,  to  issue  $743,000  in  bonds 
iprovements  and  extensions  to  its  electric  and  gas  distribution  sys 
nd  enlarging  plant.  Of  the  proceeds  $606,000  will  be  used  for  the 
c  system  and   $137,000  for  the  gas  department. 

:;AN,  W.  VA. — The  Ohio  Valley  Co..  recently  incorporated,  it  is 
cd,  contemplates  the  construction  of  an  electric  power  plant,  the 
nent  to  consist  (ultimately)  of  six  5000-kw  turbo-generator  units, 
ed  by  a  battery  of  boilers  with  automatic  stokers.  Present  plans 
Ic  for  an  initial  installation  of  one  5000-kw  unit,  the  others  to  be 
ed  as  demands  require.  From  27  to  60  miles  of  transmission  lines 
e  erected.  The  cost  of  the  power  plant  and  distributing  system  is 
ted  at  $750,000.  J.  M.  .Ashley  is  president  and  Godfrey  M.  S. 
s  man.iger,  1413  G  Street.  N.  W..  Washington,  D.  C,  and  90  West 
,  New  York,  N.  Y. 

i'CE,  VA. — Bids  will  be  received  by  the  Town  Council  until  Jan.  5 
franchise  to  install  and  operate  an  electric-light  system.    J.  F.  Stin- 

acting  mayor. 
lDERICKSBURG,  VA.— W^5thin  the  next  12  months  the  ^1.  Gener- 
Co..   of   Fredericksburg,   expects   to   do   some   concrete   work,    install 

etc.,    at    its   dam,    2    miles    from    town;    also    to    purchase    material 
stribution   system,   including   poles,  wire,  meters,   transformers,  etc.; 
iring  supplies  as  needed.     W.  Key  Howard  is  superintendent. 
HMOND.    VA.— Superintendent  E.   W.   Trafford  in  his   report  sub 

to  the  administrative  board  asks  for  $125,452  for  the  municipal 
c-light  plant  for  the  coming  year.  He  estimates  the  cost  of  oper- 
at  $46,066,  and  the  remainder  is  for  extensions,  which  include  the 
ation  of  three  new  feeders,  extending  from  the  electric  plant  to  the 
vest  and  central  parts  of  the  city,  and  transformers  to  install  three 
)nal  arc-lamp  circuits;  $3,700  is  asked  for  the  purchase  of  100  addi- 

arc  lamps. 

SIIINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  chief 

officer.  War  Department,  Washington,  D.  C,  until  Jan.  5,  1914, 
irnishing  to  the  Signal  Corps  under  proposal  686  the  following 
;s:     75    large-interval    time    bells,    35    small-interval    time    bells,    400 

fuses,  500  1-amp  fuses,  150  10-amp  fu^es,  40  Stromberg-Carlson 
nging  extension  bells,  etc.     For  further  information  address  Major 

Clarke,  disbursing  officer. 
SHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
;nd  .'Vccounts.  Navy  Department,  Washington.  D.  C,  until  Jan.  6. 
for  supplies  to  be  delivered  at  the  various  navy  yards  and  naval 
s  as  follows:  Newport.  R.  I.,  Schedule  6144 — 5000  lb.  of  phosphide 
:ium.  Key  West.  Fla.,  Schedule  6140 — 16  miscellaneous  watt-hour 
Washington.  D.  C,  Schedule  6142 — miscellaneous  drawn-brass 
,  780  lb.  4-in.  I.D.  Tobin  bronze  tubing.  53  J^  ft.  14-in.  steel  tubing. 
vill  also  be  rceived  until  Jan.  13,  1914,  as  follows:  Portsmouth. 
,  Schedule  6157 — two  motor-driven  pressure  blowers.  Philadelphia, 
ichedule   61 5& — one    60-hp   vertical    tubular    boiler    and    erecting   the 

Bids  will  also  be  received  until  Jan.  20.  1914,  Brooklyn.  N.  Y., 
lie  6132 — six  5-kw  radio  sets  for  ship  installation.  T.  J.  Cowie  is 
ster-pencral,   U.  S.  N. 


North  Central 

'ST-AL  FALLS,   MICH.— Within    the  next  eight  months  the   Light 
'ater  Department  expects  to  purchase  a  300-kw  generator  and  water- 

J.  H.  Saunders  is  superintendent. 
'ROIT.   MICH. — Plans,   it   is   reported,   arc  being  prepared   for  an 
n  to  the  power  plant  of  the  Convent  of  the  Sacred  Heart,  Grosse 

'ROIT,  MTCH.— The  Detroit  Edison  Co.  on  Dec.  19  took  out  a 
for  the  construction  of  a  reinforced-concretc  power  station,  to 
»00,000.  to  be  built  on  Lycasre  Street  near  River  Street.  This  is 
a  part  of  the  new  East  Side  plant  of  the  company,  designed  m 
ite  the  Delray  plant.  Work  on  construction  will  begin  at  once. 
'ROIT.  MICH.— The  stockholders  of  the  Detroit  Edison  Co.  h.ivc 
cd  the  proposal  authorizing  an  issue  of  $6,000,000  in  bonds  and  to 
le  the  capital  stock  from  $15,000,000  to  $25,000,000.  It  is  proposed 
e  $3,500,000  of  the  bonds  at  par  to  the  stockholders,  the  proceeds 
used  for  reimbursing  the  treasury  for  expenditures  for  improve- 
etc,  already  made  and  to  provide  funds  for  extensions,  etc.,  con 
ted   for    the    immediate    future. 


GREENVILLE,  MICH.— Within  the  next  eight  month-,  the  R.  J.  Tower 
EI.  Co.,  of  Greenville,  expects  to  build  a  new  concrete  dam  and  pen- 
stock and  reset  turbines;  also  to  purchase  watcrwhccU.  The  company 
is  purchasing  constantly  electrical  appliances,  including  heating  and  cook- 
ing apparatus,  washing  machines,  wiring  supplies,  etc.  S.  L.  Tower  i!> 
manager. 

HIGHLAND  PARK.  MICH.— All  bids  submitted  Nov.  3  for  the  insial 
lation  of  an  ornamental  street-lighting  system  in  Highland  Park  were 
rejected.  The  village  may  take  up  the  question  in  1914.  R.  M.  Ford 
is  clerk. 

JACKSON,  MICH. — Application  has  been  made  to  the  Michigan  Statt- 
Railroad  Commission  by  John  Carton,  attorney,  of  Flint,  representing  the 
Commonwealth  Pwr.  Co..  for  permission  to  issue  $349,000  in  bonds  for 
improvements  to  the  systems  of  the  following  companies:  The  Saginaw 
Pwr.  Co.,  $10,000:  Consumers'  Pwr.  Co.,  $69,000;  Pontiac  Pwr.  Co.. 
$3,000;  Bay  City  Pwr.  Co..  $6,000;  Flint  EI.  Co..  $4,000;  Grand  Rapids 
&  Muskegon  Pwr.  Co..  $29,000;  Au  Sable  El.  Co..  $87,000;  Economy 
Pwr.    Co.,   $133,000. 

MOUNT  CLEMICNS,  .MICH.— The  Eastern  Michigan  Edison  Co.,  it  is 
reported,  will  erect  a  new  transmission  line  to  Northern  cities,  including 
Richmond,  New  Haven,  Lenox  and  other  towns.  The  cost  of  the  line  is 
estimated  at  $9,000. 

OXFORD.  MICH.— The  Eastern  Michigan  Edison  Co.,  of  Detroit,  has 
been  granted  a  franchise  to  operate  in  this  township. 

SAULT  STE.  MARIE.  MICH.— The  Edison  Sault  El.  Co..  of  Sault  Stc 
Marie,  is  constructing  an  addition  to  its  power  plant.  Orders  have  already 
been  placed  for  equipment.  William  Chandler  is  vice-president  and  general 
manager. 

STURGIS,  MICH.— The  Board  of  Public  Works  expects  to  purchase 
within  the  next  six  months  30  ornamental  lamp  standards  (for  clusters  or 
for  single  lamp,  probably  single  series  tungsten  or  nitrogen  tamps) ;  also 
within  the  next  12  months  to  purchase  150  meters,  line  material  and 
transformers,  costing  approximately  $4,000,  and  to  purchase  beating  and 
cooking  apparatus,  vacuum  cleaners  and  washing  machines  as  demands 
require. 

VICKSBURG.  MICH.— At  a  special  election  held  Dec.  15  the  proposal 
to  sell  the  nfunicipal  electric-light  plant  was  defeated.  The  lighting  plant 
will  require  extensive  repairs,  and  funds  to  provide  for  same  will  necessi- 
tate  the   calling  of  a   special    election   in  the   near   future. 

ALLIANCE,  OHIO.— The  Alliance  Gas  &  Pwr.  Co.  has  recently  com- 
pleted the  construction  of  a  new  central  station  having  an  output  of 
2500  kw.  The  equipment  consists  of  six  boilers  with  a  rating  of  375 
hp  each,  a  coal-handling  device  arranged  with  an  elevator  carrying 
coal  to  the  hopper  bins  in  side  cars,  and  a  12S0kw  General  Electric 
steam  turbine.     W.  J.  Rose  is  general  manager. 

CANTON.  OHIO.— The  Knight  Tire  &  Rubber  Co.,  of  Canton,  is  in 
stalling  additional  equipment  in  its  power  plant,  including  a  650-hp  gen- 
erating unit,  consisting  of  a  Crocker-Wheeler  generator,  a  Cooper-Corliss 
engine,  a  Cutler-Hammer  switchboard,  and  three  General  Electric  trans- 
formers (two  15-kva  and  one  20-kva).  Melbourne  Brothers,  of  Canton, 
are  contractors. 

CLEVELAND.  OHIO.— The  Cleveland  El.  Illg.  Co.  will  furnish  the 
street-lighting  service  during  the  year  1914  at  the  same  rate  given  this 
year. 

CLEVELAND,  OHIO.— Work,  it  is  understood,  will  be  commenced  by 
the  city  on  the  installation  of  a  lighting  system  in  the  down-town  district 
early  next  year.  Cables  will  be  laid  under  the  street  and  500  standards 
will   be  erected   in   the  business  district. 

CLEVEL.\.\I),  OHIO. — Plans  arc  being  considered  by  Mayor  Baker. 
Director  of  Public  Service  Springborn  and  City  Electrician  Sarbinsky  to 
compel  the  piiblic  utilities  companies  to  eliminate  all  overhead  wiring  along 
the  streets  on  which  street  cars  arc  operated.  It  is  estimated  that  ap- 
proximately  125  miles  of  wires  would  have  to  be  placed  underground. 

CLEVELAND,  OHIO.— The  City  Council  has  authorized  an  expendi- 
ture of  $60,000  for  general  piping  and  raotor-driven  pumping  apparatus 
and  accessories  for  the  new  municipal  lighting  plant.  The  sum  of 
$45,000  has  been  set  aside  for  the  purchase  and  installation  of  trans- 
formers, foundations,  wiring,  instruments,  switchboards,  etc.  J.  W. 
Springborn   is  director  of   public  service. 

CLEVELAND.  OHIO.- Bids  will  be  received  at  the  office  of  the  secre- 
tary to  the  director  of  public  service.  No.  204  City  Hall.  Cleveland,  until 
Jan.  7.  1914.  for  economizers,  fans,  etc..  for  the  municipal  electric-light 
plant  in  accordance  with  plans  and  -specifications,  which  may  be  obtained 
in  the  office  of  the  engineer  of  construction.  Room  419,  City  Hall.  Bid< 
must  be  submitted  on  blanks  furnished  by  the  engineer  of  construction. 
W.  J.  Springborn  is  director  of  public  service  and  W.  H.  Kirby,  secretary. 

EATON.  OHIO.— Within  the  next  two  months  tiie  Eaton  Ltg.  Co 
expects  to  purchase  one  72-in.  by  18-ft.  horizontal  tubular  boiler.  F.  T. 
Jackie  is   superintendent. 

FREMONT.  OHIO.— Application  has  been  made  by  the  Ohio  Lt.  &  Pwr. 
Co..  which  controls  plants  in  Fremont,  Fostoria.  Newark,  Mount  Ver- 
non, Lancaster,  Logan.  Lexington  and  other  towns  in  the  State,  to  the 
Ohio  Public  Utilities  Commission  for  permission  to  issue  $1,300,000  in 
bonds  and  $720,000  in  capital  stock,  the  proceeds  to  be  used  for  exten- 
sions and  improvements  to  its  properties. 

GREENWICH,  OHIO.— The  Board  of  Public  Affairs  has  recently 
installed    in    the    municipal    electric-light    plant    one    lOOkva,    alternating- 
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u  I  rent  generalor  and  exciter,  also  one  switchboard  panel  for  same,  one 
6-kva  street-lighting  regulator  and  switchboard  panel.  The  company 
las  replaced  27  arc  lamps  with  100  series  tungsten  lamps  of  125  cp.  T. 
i.  Daniels  is  clerk. 

LEIPSIC,  OHIO. — The  Leipsic  El.  Lt.  Co.  has  recently  purchased  ma- 
erial  for  one-half  mile  of  three-phase  pole  transmission  line  and  three 
.5-kw  transformers.     J.   W.   Cottingham  is  proprietor. 

l.I.MA.  OHIO. — The  contract  for  the  electric  light  and  power  |)lant 
or  the  county  infirniar>-,  including  the  wiring  of  the  buildings,  has  been 
iwarded  to  the   Sackett  Mine   Supply  Co.,   Columbus,  Ohio,  at   $1,785. 

NELSONVILLE,  OHIO.— The  city  of  Nelsonville  expects  to  purchase 
vithin  the  next  12  months  material  for  distribution  system,  including  trans- 
ormers,  poles,  insulators,  wire  and  meters  ana  about  $600  worth  of  in- 
andescent  lamps.     C.   C.   Sharp  is  director  of  public  service. 

OBERLIN,  OHIO.— The  Oberlin  Gas  &  El.  Co.  has  just  piirch.ised 
I  motor-generator,  exciter  and  material  for  distribution  system.  Paul  M. 
^oewe  is  general  manager. 

PORT  CLINTON.  OHIO.— The  City  Council  has  engaged  the  United 
Engineering  Construction  Co..  Schofield  Building,  Cleveland,  to  prepare 
5lans  for  the  construction  of  the  new  municipal  electric-light  plant,  for 
vhich  bonds  to  the  amount  of  $30,000  were  authorized. 

RAVENNA,  OHIO.— Bids  will  be  received  at  the  office  of  the  director 
>f  service  until  Dec.  29  for  furnishing  the  necessary  machinery,  material 
ind  labor  for  the  construction  of  a  pumping  plant  at  Muzzy  Lake  and 
[Crystal  Lake  stations,  in  accordance  with  plans  and  specifications  on  file 
n  the  office  of  the  director  of  public  service.  Work  at  Muzzy  Lake  sta- 
:ion  includes  a  new  fireproof  (brick  and  concrete)  building,  two  motor- 
Iriven  centrifugal  pumps  of  2000  gal.  per  minute  capacity,  one  motor- 
Iriven  centrifugal  sump  pump,  intake  and  discharge  pipes  and  6000 
inear  ft.  of  transmission  line,  consisting  of  two  three-phase  lines  com- 
;)lete.  .'\t  the  Crystal  Lake  station:  one  turbo-generator  unit  with  a 
lormal  rating  of  150  kw  or  300  kw  with  exciter  and  condenser;  one 
switchboard  and  one  pump  of  2000  gal.  per  minute  normal  capacity.  Bids 
Eor  this  pump  will  be  received  on  a  crank  and  flywheel  steam  pump  Corliss 
?ear,  a  steam-turbine-driven  centrifugal  pump  or  a  motor-driven  cen- 
:rifugal   pump.     John  S.   Mallette  is  director  of  service. 

SHERWOOD,  OHIO. — During  the  past  year  the  gas  engine  in  the 
municipal  power  plant  has  been  replaced  with  a  steam  plant,  at  a  cost 
jf  about  $2,000.  The  equipment  of  the  plant  includes  a  55-hp  horizontal 
luhular  boiler,  one  35-hp  automatic  engine  (boiler  and  engine  manufac- 
tured by  Houston,  Stanwood  &  Gamble  Co.).  directly  connected  to  a  40- 
kw,   )25-volt  Westinghouse  generator.     G.   W.  Woodworth   is  manager. 

SHILOH,  OHIO. — We  are  informed  that  the  village  of  Shiloh  does 
not  contemplate  the  installation  of  a  municipal  electric-light  plant  as 
reported  in  the  issue  of  Nov.  15.  Electricity  for  operating  the  local 
system  is  obtained  from  the  plant  in  Plymouth.  H.  S.  Maring  is  vil- 
lage  clerk. 

SWANTON,  OHIO.— The  Swanton  Lt.  &  Pwr.  Co.  is  erecting,  a  sub- 
station at  Swanton,  the  equipment  to  include  one  five-panel  General  Elec- 
tric switchboard  and  three  75-kva  transformers.  Ten  miles  of  No.  4,  6. 
and  8  wire  and  35-ft.  (7-in.-top)  poles  will  be  used.  .AH  material  has  been 
purchased.  Electricity  for  operating  the  system  will  be_  obtained  from  the 
plant  of  the  Auglaize  Pwr.  Co.,  of  Defiance.     T.  J.  Pilliod  is  secretary. 

WILMINGTON,  OHIO.— The  Dayton  Pwr.  &  Lt.  Co.  has  applied  to 
the  Public  Utilities  Commission  for  permission  to  take  over  by  Jan.  1  the 
properties  of  the  Xenia  Gas  &  El.  Co.,  of  Xenia,  and  the  Wilmington 
Wtr.  &  Lt.  Co..  of  Wilmington.  The  Dayton  company  will  operate  both 
holdings  separately,  but  will  maintain  transmission  lines  connecting  all 
three  systems.  A  line  is  nearly  completed  between  Dayton  and  Xenia  and 
from  Xenia  to  Wilmington;  a  line  will  also  be  erected  to  supplement  the 
electrical  generating  capacity  of  each  plant.  Electricity  will  also  be  fur- 
nished to  farmers  residing  along  the  transmission  lines. 

WOOSTER,  OHIO. — The  installation  of  an  ornamental  street-lighting 
system  in  the  business  section  is  under  consideration  by  the  Board  of 
City   Commissioners. 

ASHLAND,  KY.— The  name  of  the  Ashland  El.  Lt.  Co.  has  been 
changed  to  the  Boyd  County  El.  Lt.  Co.  and  the  limit  of  its  indebtedness 
placed  at  $200,000. 

BARBOURNILLE,  KY.— The  installation  of  a  municipal  electric-light 
plant  in  Barhourville  is  reported  to  be  under  consideration. 

HORSE  C.WE.  KY.— J.  T.  Morton  and  P.  T.  Vaughn,  of  Horse  Cave, 
are  installing  an  electric-light  plant  in  connection  with  their  business  to 
furnish  electricity  for  lamps  and  motors  here.  The  equipment  will  include 
one  50-hp  \'oght  boiler,  one  30-hp  Gardiner  engin  and  a  250-kw  direct- 
current  Clarke  generator  with  switchboard  for  same  and  150  poles.  .About 
75  meters  have  been  spoken  for;  lamps  and  meters  have  not  yet  been  pur- 
chased. 

IRVINE,  KY. — Plans  are  being  considered  by  V.  M.  Gaines,  of  Irvine, 
for  the  installation  of  an  electric-light  plant  here.  .\  franchise,  it  is 
understood,   will  be  sold  within   30  days. 

MURRAY,  KY.— The  City  Council  has  entered  into  a  contract  with 
the  City  Ijt.  Co.,  of  Murray,  for  lighting  the  streets  of  the  city  for  a 
period  of  20  years.  Under  the  terms  of  the  contract  new  lamps  and 
fixtures  are  to  be  installed  throughout  the  city.  Wires  in  the  business 
section    will    be    placed    underground    and    ornamental    standards   carrying 

four-lamp    (60-watt-tungsten)    clusters    will    be    erected. 

BATESVILLE,  IND.— The  Batesville   El.   Lt.   &  Pwr.   Co.   is  complet- 


ing a  new  power  plant  having  an  output  of  750  kw.    A.  \V.  Romweber  is 
purchasing  agent. 

COI.U.MBI.-\  CITY,  IND.— Within  the  next  year  the  managers  of  the 
municipal  electric-light  plant  will  erect  a  coal  conveyor  to  carry  coal 
from  the  railroad  track  to  the  boiler  room.  F.  T.  Schultz  is 
supcrintcndenr. 

KNIGHTSTOWN.  IND.— The  town  of  Knighistown  has  recently  pur- 
chased a  lOO-kw  Curtis  steam  turbine  and  a  new  air  compressor.  N.  Hiatt 
is  superintendent. 

ASTORIA,  ILL.— The  Central  Illinois  Public  Ser.  Co.,  of  Mattoon. 
has  purchased  the  property  of  the  Astoria  El.  Lt.,  lit.  &  Pwr.  Co. 

BLANDISVILLE,  ILL.— Within  the  next  six  months  C.  R.  Huston, 
owner  of  the  local  electric-light  plant,  expects  to  purch.-ise  some  -1  ft. 
by    IS-in.    flues. 

CAIRO,  ILL.— The  Cairo  Ry.  and  Lt.  System  is  erecting  a  16.000  volt 
transmission  line  from  Cairo  to  Mounds  City  and  to  Mounds.  .Ml  ma- 
terial has  been  jiurcliascd. 

CLAYTON,  ILL.— During  the  next  year  the  Central  Illinois  Pub.  Ser. 
Co.,  of  Mattoon,  III.,  expects  to  change  the  local  power  house  to  a  sub- 
station. As  yet  no  plans  have  been  decided  upon.  Edward  B.  Doocy 
is  local  manager. 

EARLVILLE,  ILL.— The  City  Council  has  granted  the  Illinois  Northern 
Utilities  Co.,  of  137  South  La  Salle  Street,  Chicago,  a  franchise  to  fur- 
nish electricity  in  Earlville  and  also  a  contract  for  street  lighting.  The 
company  exepccts  to  erect  a  new  distribution  system  and  install  tung- 
sten lamps  on  gooseneck  posts  for  street  lighting,  except  in  the  business 
district,  where  the  city  is  contemplating  installing  an  ornamental  street- 
lighting  system.  Mr.  Daniclson.  of  Mendota.  is  engineer  in  charge. 
O.  E.   Fischer   is  city  clerk. 

GALESBURG  ILL.— The  capital  stock  of  the  Galesburg  Ry.,  I.IR.  & 
Pwr.  Co.  has  been  increased  from  $50,000  to  $3,500,000.  W.  H.  Cai  na- 
han   is  president. 

JACKSONVILLE,  ILL.— The  City  Council  has  adopted  a  resolution 
providing  that  if  the  $50,000  bond  issue  for  the  construction  of  an  elec- 
tric-light plant  is  approved  at  the  election  to  be  held  Dec.  20  it  will  favor 
the  construction  of  the  series  tungsten  street-lighting  system  as  outlined 
in  Proposal  B,  details  of  which  were  published  in  the  issue  of  Nov.  22. 

.M.ASCOUT.XH,  ILL.— The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  some  poles  within  the  next  six  months.  Charles 
Sparn  is  superintendent. 

MORRISONVILI.E,  ILL.— The  Southern  Illinois  Lt.  &  Pwr.  Co..  of 
Morrisonville,  is  erecting  4  miles  of  16,000-volt  transmission  line  to  Palmer 
,-.nd  substation  with  distribution  lines  and  street  lamps.  The  company  is 
also  installing  a  200-kva  Terry  turbine  with  generating  equipment,  three- 
phase,  16,000-volt  transformers  and  lamps,  arresters  and  2300-volt  switch- 
board with  General  Electric  regulator,  and  3.000  ft.  of  steam-heating 
mains  to  supply  15,000  ft.  radiation  (American  District  Steam  Co.  has 
contract).  The  company  is  also  installing  Westinghouse  street-lighting 
regulator  and  equipment  for  150  series  tungsten  lamps.  Paul  Dewitt  is 
manager. 

OQUAWK.-\,  ILL. — The  managers  of  the  municipal  electric-light  plant 
have  recently  purchased  a  60kw  direct-current  generator.  Charles  L. 
Brooks  is  manager. 

BLACK  RIVER  FALLS,  WIS. — The  municipal  electric-light  plant, 
which  was  entirely  destroyed  by  flood  on  Oct.  19,  1913,  has  been  re- 
built.    H.  H.  Parsons  is  city  clerk. 

CLINTONVILLE,  WIS.— Within  the  next  12  months  the  town  of 
Clintonville  expects  to  purchase  one  12-in.  by  24-in.  Corliss  engine,  one 
150-kw,  60-cycIe,  three-phase,  2300-volt  generator,  three-pole,  double-throw 
switches  for  2300  volts,  one  Tirrill  regulator,  two  switchboards  and  in- 
tegrating wattmeters  for  the  municipal  electric-light  plant.  George  C, 
Stewart  is  superintendent. 

E.\U  CLAIRE,  WIS.— Within  the  next  six  months  the  Chipiiewa  Valley 
Uy.,  Lt.  &  Pwr.  Co.,  of  Eau  Claire,  expects  to  erect  30  mlk-s  of  30.000 
volt  transmission  lines.  George  B.  Wheeler  is  secretary  an.l  general 
manager. 

KILBOURNK.  V\TS.— The  Electric  Light  Commission  expects  to  pur- 
chase within  the  next  six  months  one  100-kva  or  125-kva  frequency 
changer  set;  also  within  the  next  three  months  one  small  motor-driven 
centrifugal  pump  of  about  75  gal.  per  minute  capacity,  heating  and  cook- 
ing apparatus,  coffee  mills,  vacuum  cleaners,  washing  machines  and  other 
labor-saving  devices.     David  G.  Howey   is  manager. 

L.VNCASTER.  WIS. — The  Lancaster  El.  Lt.  Co.  has  been  reorganized 
and  the  name  changed  to  the  Lancaster  Lt.  &  Pwr.  Co.;  the  capital 
stock  has  been  increased  to  $100,000.  Arrangements  are  being  made  to 
erect  a  transmission  line  from  Lancaster  to  Fennimore.  for  which  material  j 
has  been  purchased.  The  erection  of  a  transmission  line  to  at  least  one| 
other  town  is  contemplated.  The  company,  it  is  understood,  is  also 
planning  to  increase  the  output  of  the  plant  and  will  install  new  equip 
ment.  including  engine,  boilers,  etc.  The  new  officers  are:  II.  L.  Clark' 
of  Chicago,  president;  George  P.  .\ngus,  vice-president  and  manager. 
Benjamin   Squire,   secretary  and   treasurer. 

MARSHFIELD.  WIS.— The  Water  and  Light  Commission  expects  to 
put  into  operation  the  new  cross-compound  Corliss  engine  directly  con- 
nected to  a  375kva,  2300-volt  generator,  purchased  from  the  Allis-Cbal- 
mcrs  Co.,  within  the  next  30  days.    T.  N.  Young  is  superintendent. 
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:HKK\  U-I-K.  \\  IS.— Wuhin  tlic  next  12  nioiUhs  the  local  electric 
ompany  expects  to  purchase  one  watcrwhecl  and  pump;  also  dec- 
appliances  and  supplies,  including  washing  machines,  wiring  sup- 
»witchc5.  etc.  Joseph  Chandler  is  treasurer  and  manager. 
lOMING  PRAIRIE.  M I. \N.— Within  the  next  eight  months  the 
Campbell    Mfg.    Co.,    of    Mlooming    Prairie,    expccl;*    to   purchase    d 

2300-voIt  generator.  George  I'pcraft  is  superintendent. 
ODWOOD,  MIN'X.— Investigations  arc  being  made  hy  the  Flood- 
Commercial  Ctuh  In  find  the  cost  of  establishing  and  operating 
icipal  elect ric-ltght  plant  here.  \f.  W.  Hingeley  is  president. 
:  PARK,  MINX. — The  installation  of  an  electric-light  plant  in  Oak 
s,  reported  to  be  under  consideration.  I.con  C.  Wiley  is  interested. 
II.\M.  MINX.— .\  commiitcc.  consisting  of  Amos  Marckcl,  Dr. 
Id  and  others,  has  been  appointed  by  the  City  Council  lo  make 
nation  relative  to  improving  and  enlarging  the  municipal  clectric- 
ilant  or  to  purchase  electricity  to  operate  the  municipal  electric- 
ystem. 

RREN.  MINN.— The  City  Council  expects  t,.  erect  within  the 
gbt  months  an  addition  to  power-house  and  to  purchase  one  boiler, 
>0-k\v.  250-volt  generator,  one  250-hp  engine,  feed-water  heater, 
tack,  condenser  and  a  switchboard  panel  with  recording  instruments, 
be  Council  will  engage  a  consulting  engineer  at  once  to  take  charge 
proposed  work.  \V.  R.  Hancy  is  superintendent. 
AR  RAPIDS.  lA.— The  Iowa  Ry.  &  Lt.  Co..  of  Cedar  Rapids,  has 

for  a  franchise  to  erect  a  high-tension  transmission  line  from 
Rapids  to  Tama  and  Toledo,  a  distance  of  52  miles,  which,  it  is 
tood,  will  ultimately  provide  for  a  high-tension  transmission  line. 
ing  from   Anamosa  to  Perry,   184  miles  long. 

MOINES,  I.A. — The  City  Council,  we  are  informed,  does  not  con- 
ic   the    installation    of    a    municipal    electric-Hghl    plant    as    reported 
issue  of  Nov.  29.     Horace  Susong  is  city  clerk. 
tUQUE,  lA.— The  Union  El.  Co.  is  now  installing  a  5000-kw  tur- 
urchased   last   spring.      All   auxiliaries   were   purchased   at   the   same 

LVILLE.  lA. — .\l  a  special  election  held  recently  the  proposal  to 
)onds    for   the   installation    of   a    municipal   electric-light   plant    was 

[A,  lA. — Within  the  next  eight  months  the  managers  of  the  munici- 
clric-Iight  plant  expect  to  purchase  one  60-in.  by  16-ft.  high*prcssure 
ftith  all  necessary  fittings.  Frank  Cue,  Jr..  is  superintendent. 
:AL00SA.  IA.— The  Oskaloosa  Trac.  &  Lt.  Co.  expects  to  pur- 
within  the  next  12  months  a  750-kw  alternator  and  engine  and  a 
boiler;  also  to  erect  additional  transmission  lines.  TI.  W.  Garner  is 
1  manager. 

DT  MOUND.  IA. — The  contract  for  the  construction  of  the  pro- 
municipal  electric-light  plant  has  been  awarded  to  Martin  & 
>  EI.  Co..  of  Des  Moines.  W.  H.  Groves,  of  Ames,  la.,  is  engineer 
rgc;   L.   C.   Calson   is  city  clerk. 

CITY,  IA.— The  Sac  City  El.  Co.  expects  to  erect  within  the 
X  months  17  miles  of  13,200-volt.  three-phase  transmission  line  and 
chase    one    250-hp    Corliss    engine.      H.    W.    Deininger    is    general 

TON.  MO. — Bids  will  be  received  by  the  board  of  managers  of 
issouri  School  for  the  Deaf  at  Fulton  until  Jan.  13,  1914.  for 
ing    two  new   horizontal    tubular   boilers,    complete,   moving  present 

engines,  pumps,  etc.;  resetting  same,  rearranging  main  and  heat- 
tcs,  filling,  grading  and  concreting  floors  in  new  power  house,  as 
d    in    special    specifications,    and    all    to   be    included    in    one    propo- 

Plans  and  specifications  are  on  file  at  the  institution  and  also 
office  of  M.  F.  Bell,  architect,  Fulton.  D.  A.  Sharp  is  president 
rd. 

LIN,  MO. — The  Empire  District  EI.  Co.,  of  Joplin,  has  applied  to 
ite  Public  Utilities  Commission  of  Kansas  for  permission  to  issue 
lO  to  $200,000  in  bonds  to  extend  its  transmission  lines  and  enlarge 
plants  at  Joplin  and  Lowell.  Kan.  The  company  is  now  installing 
iressurc   steam-driven    turbine  at   Lowell. 

ISTI.ALL,  MO. — The  City  Council  has  called  a  special  election  to 
I  Dec.  18  to  submit  the  proposal  to  issue  $70,000  in  bonds  for  the 
ction  of  a  municipal  electric-light  plant  to  the  voters.  The  propo- 
vas  recently  defeated. 

RYVILLE,  MO. — The  power  house  and  distribution  system  of  the 
County  Public  Utilities  Co.  were  completed  in  July.  A  deep  well 
will  serve  the  electric  plant  and  from  which  the  city  may  be 
d  is  nearly  finished.  A.  D.  BrinkerhofT  is  secretary  and  treasurer 
National   Lt.   &    Pwr.   Co..   of   St.   Louis,   which   controls  the  Perry 

company. 

CHARLES.  MO.— The  American  Lt.  &  Pwr.  Co..  of  St.  Charles, 
plied  to  the  Missouri  Public  Service  Commission  for  permission 
t  transmission  lines  in  St.  Charles  County  outside  of  the  incorpo- 
loundarics  of  St.  Charles,  in  order  to  furnish  electrical  service  to 
5   and    unincorporated   villages   in   this   county. 

;T   PLAINS.   MO.— The  Board   of   Public   W^orks   expects   to   pur- 

within    the    next    12    months    about    25    meters.      W.    P.    Britain    is 

tcndent. 

IR,    NEB. — At    an    election    held    Nov.    28    the    proposal    to    issue 

I  in   bonds  for  the   construction   of  a  municipal   electric-light   plant 


Mas  dcteatcd.  .An  item  was  published  in  the  issue  of  Oct.  25  stating  that 
the  proposal  to  issue  bonds  for  a  municipal  electric-light  plant  and  for 
extensions   to   water-works   system    had   been  carried. 

PRA(;i'E,  NEB.— Within  the  next  10  months  the  village  of  Praitue  ex- 
pects to  erect  a  new  building  for  the  municipal  electric-light  system.  An- 
ton  Kasper  is  village  clerk. 

SEWAUI).  NEB.— The  city  of  Seward  expects  to  purchase  within  the 
next  six  months  one  I5U-hp  high-pressure  boiler,  one  125-hp,  ihrrepliase 
generator  and  switchboard,  and  one  42-in.  hy  I25-ft.  smokestack;  aWo 
within  the  next  three  months  H  expects  to  purchase  one  carload  of  25-ft. 
and   30-ft.    (7-in.   top)    poles.     J.   Martz   is  superintendent. 

STRATTON,  NEB.— The  Board  of  Trustees  is  contemplating  the  pur- 
chase of  a  I5hp,  220-voli  direct-current  motor  within  the  next  six 
months.     Elmer  Martin  is  engineer. 

ILANOVER.  KAN. — Within  the  next  nine  months  the  managers  of  the 
municipal  electric-light  plant  expect  to  purchase  a  boiler  and  engine,  or 
oil  engines,  switchboard  panels,  poles,  insulators,  wires,  meters,  incan- 
descent lamps,  posts,  transformers,  heating  and  cooking  apparatus,  vacuum 
cleaners,  washing  machines,  wiring  supplies,  etc.;  also  to  erect  extensions 
to  transmission  line.     J.  G.  Granzer  is  superintendent. 

OTTAWA,  KAN.— The  Board  of  Water  and  Light  Commissioners  may* 
possibly  purchase  within  the  next  10  months  a  water-tube  boiler,  and 
possibly  a  steam  turbine  within  the  next   18  months.     W.  O.  Myers. 


Southern  States 

i-AIRMONT.  N.  C— The  town  of  Fairmont  is  contemplating  the  instal- 
lation of  a  municipal  electric-light  plant,  to  cost  about  $10,000. 

LILLINGTON,  N.  C— Plans  arc  being  considered  by  W.  T.  Brown. 
i)f  Lillington,  and  associates  to  build  an  electric-light  plant  to  furnish 
electricity  in  Lillington.  The  proposed  plant  will  have  an  output  of 
about  50  kw.  Boiler,  engine,  generator,  switchboard,  wire,  poles,  etc.,  are 
to  be  purchased.  Mr.  Brown  would  like  to  receive  estimates  of  cost  of  the 
|n  oposed    equipment. 

ROXBORO,  N.  C— The  Roxboro  Lt.  &  Pwr.  Co.  has  recently  installed 
a  horizontal,  double-acting  plunger  pump  (Dean  Brothers)  and  a  sta- 
tionary heater.     M.   R.    Long  is  secretary  and   manager. 

SPRAY,  N.  C— The  Marshall  Field  Co.,  of  Spray,  it  is  reported,  con. 
templates  the  installation  of  a  steam  power  plant,  to  cost  $150,000.  to 
operate    its    cotton    mills. 

TARBORO,  N.  C. — Improvements  arc  being  made  to  the  municipal 
electric-light  plant,  involving  an  expenditure  of  about  $10,000.  New 
engines  and  generator  will  be  installed.  J.  H.  Jococks  is  city  clerk  and 
treasurer. 

WILMINGTON,  N.  C. — The  City  Council  is  contemplating  engaging 
an  engineer  to  make  a  survey  and  prepare  estimate  of  cost  of  the  installa- 
tion  of   a   municipal   electric-light   plant. 

TIMM(^NSVILLE,  S.  C— The  Carolina  Lumber  &  Pwr.  Co..  of  Tim- 
monsvillc.  has  recently  installed  a  150-hp  high-pressure  boiler.  A.  L 
Broom    is   secretary    and   treasurer. 

WALTERBORO,  S.  C— A  proposal  for  the  installation  of  an  electric- 
light  plant  in  Walterboro  has  been  submitted  to  the  City  Council  by  the 
Walterboro   Ice.  &   Lt.   Co.   and   Mr.    Ingraham.   of   Savannah.  Ga. 

GLENNVILLE,  G.\. — Bonds  for  the  construction  of  a  municipal  elec- 
tric-light plant  have  recently  been  voted.     Dr.   L.   A.   De  Loach  is  Mayor. 

MADISON,  GA. — Within  the  next  six  months  the  electric-light  commis- 
sion expects  to  rebuild  one-half  mile  of  transmission  line  and  to  purchase 
within  the  next  eight  months  one  motor-driven  pump,  one  car  load  of 
35-ft.  poles,  and  a  car  load  of  45-ft.,  50-ft.  and  60-ft.  poles.  G.  W.  Hub- 
bard is  superintendent. 

BARTOW.  FL.A.- The  City  Council  has  adopted  an  ordinance  author- 
izing an  expenditure  of  $30,000  for  extensions  and  improvements  lo  the 
municipal  electric-light  plant  and  $6,000  to  extend  the  lighting  system  and 
to   establish    an   ornamental    street-lighting   system. 

D.WENPORT,  FLA. — Within  the  next  two  months  the  Davenport  Lt. 
&  Ice  Co.  expects  to  erect  an  85-line  telephone  system.  The  company 
also  expects  to  purchase  within  the  next  30  days  all  kinds  of  household 
appliances,  such  as  a  central  station  would  use  to  build  up  a  load  factor. 
It  will  also  need  some  small  singe-phase,  110/220-volt  motors,  from 
1    12   hp  to  3   hp.      H.   T.   Natziger  is  .secretary. 

JACKSONVILLE,  FLA. — New  equipment  is  now  being  insulled  in  the 
municipal  electric-light  plant,  including  two  520-hp  Babcock  &  Wilcox 
boilers,  eight  switchboard  panels  and  14  50-magnetite-arc-lamp  tub  trans- 
formers; also  three  lOOOkva.  6600/2300-volt  transformers  in  substation 
and  six  three-phase,  2300-volt  regulators.     W.  H.  Tucker  is  superintendent. 

LABELLE,  FL.-\. — .An  extension  has  recently  been  completed  to  the 
E.  E.  Goodno  electric -light  and  ice  plant  and  a  l50-bp  boiler  installed. 

LEE;SBURG,  FL.\. — The  Leesburg  Ice  Co.  is  extending  its  trans- 
mission line  to  the  next  town,  a  distance  of  5  miles.  Material  for  the 
extension   has  been  contracted    for.     J.    Y.   Clark  is  president. 

OCALA,  FL.\.— The  Florida  Pwr.  Co.,  of  Ocala.  has  recently  closed  a 
contract  with  the  Dunnellon  Phosphate  Co.  to  furnish  six  of  its  plants 
with  hydroelectric  power  and  also  five  overburden  outfits.  The  com- 
pany will  also  install  motors  in  its  machine  and  railway  shops.     In  order 
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to  supply  this  service  the  Florida  P«r.  Co.  will  erect  a  substation  at 
Hernando,  the  equipment  to  consist  of  three  500-kva  water-cooled,  single- 
phase  transformers,  stepping  down  from  60,000  volts  to  11,000  volts.  The 
distribution  lines  will  carry  11,000  volts  and  at  each  one  of  the  plants 
the  energy  will  be  stepped  down  from  11,000  to  J200  volts.  Orders  have 
recently  been  placed  with  the  Westinghouse  El.  &  Mfg.  Co.,  of  Pitts- 
burgh, Pa,,  for  high-tension  breaker,  lightning  arresters,  11,000-volt 
breakers  and  other  necessary  auxiliary  apparatus,  B.  C.  Camp  is  presi- 
dent  of  the  Florida   Company. 

TAMPA,  FLA. — The  Tampa  El.  Co.  has  called  a  meeting  of  the  stock- 
holders to  be  held  Jan.  5,  1914,  to  vote  on  the  proposal  to  increase  the 
capital  stock  of  the  company  by  $374,000,  the  proceeds  to  be  used  to  pay 
for  improvements  and  extensions  during  the  present  year  and  for  further 
improvements  during  the  coming  year. 

r.IRMINGHAM,  ALA.— The  Rirm.ngham  Ry.,  Lt.  &  Pwr.  Co.,  it  is 
reported,  contemplates  extensions  and  improvements  to  its  system,  for 
which  estimates  are  now  being  prepared.  Ford,  Bacon  &  Davis,  of  New 
N'ork,    N.    Y.,    are    chief    engineers. 

CARBON  HILL,  ALA.— Within  the  next  two  or  three  months  the 
managers  of  the  municipal  electric-light  plant  expect  to  purchase  deep- 
well  pumping  equipment;  also  within  the  next  two  months  one  35-hp 
motor  to  drive  a  gm  and  poss'bly  a  15-hp  motor  for  another  industrial 
plant.      L.    C.   Smith   is  superintendent. 

EUFAULA,  AL.A. — Within  the  next  two  months  the  Electric  Light  and 
(jas  Department  of  the  city  of  Eufaula  expects  to  install  a  condenser  con- 
nected to  engine,  purchased  from  the  Wheeler  Condenser  &  Engine  Co. 
.1.    L.    Skinner   is  superintendent. 

OZARK,  ALA. — Within  the  next  12  months  the  city  of  Ozark  Water 
and  Light  Department  expects  to  purchase  three  lOO-hp  boilers,  one 
200-kw  generator  and  switchboard,  one  300-hp  Corliss  engine,  one  water 
heater,  one  boiler-feed  pump,  one  10-in.  deep  well,  one  air  compressor. 
one  large  pump,   etc.      B.    C.    Dowling   is  superintendent. 

BELZONA,  MISS. — The  Electric  Light  Commissioners  expect  to  pur- 
chase within  the  next  12  months  some  electrical  appliances,  including  heat- 
ing and  cooking  apparatus,  vacuum  cleaners,  washing  machines,  wiring 
supplies,  switches,  etc.     J.  J.   Sislof  is  superintendent. 

CLARKSDALE,  MISS.— Bids  will  be  received  at  the  office  of  the  su- 
pervising architect.  Treasury  Department,  Washington,  D.  C,  until  Jan. 
27  for  construction  complete,  including  mechanical  equipment  and  ap- 
proaches, of  the  United  States  post  office  and  court  house  at  Clarks- 
dale,  Miss.  Drawings  and  specifications  may  be  obtained  from  the  above 
office  or  from  the  custodian  of  site  at  Clarksdale.  O.  Wenderoth  is 
supervising  architect. 

-MERIDIAN,  MISS.— The  Meridian  Lt.  &  Ry.  Co.  has  recently  com- 
pleted an  extention  to  its  power-house  and  is  now  installing  a  2,000-kw 
turbine  and  erecting  a  smokestack   (180  ft.  by  8  ft.  6  in.). 

TVLERTOWN,  MISS— The  Tylertown  Lt.  &  Pwr.  Co.  expects  to  pur- 
chase within  the  next  12  months  a  60-hp  engine.  C.  A.  Stevens  is  secre- 
tary and  treasurer. 

YAZOO  CITY,  .MISS.— The  Public  Service  Commission  has  purchased 
for  January  delivery  a  motor-generator  and  a  six-panel  switchboard, 
lames  S.  Butler  is  superintendent. 

BRINKLEY.  ARK.— The  Brinkley  Wtr.  &  Lt.  Co.  expects  to  change 
its  system  from  direct  to  alternating  current  and  to  lay  about  12,000  ft. 
of  4-in.  water  mains.  The  company  has  not  yet  decided  when  this  will 
be  done,     J,  W.   Neff  is  superintendent. 

DE  QUEEN,  ARK.— The  De  Queen  Ice  &  Lt.  Co.  expects  to  purchase 
within  the  next  six  months  a  25-kva,  or  3S-kva,  single-phase,  60-cycle 
revolving-field  generator,  and  exciter,  switchboard,  instruments,  etc.  A.  .\. 
llinton   is   manager. 

FORT  SMITH,  ARK. — A  movement  has  been  started  for  the  estab- 
lishment of  a  municipally-owned  electric  plant. 

LITTLE  ROCK,  ARK.— Within  the  next  six  months  the  Merchants' 
I.tg.  Co.,  of  Little  Rock,  expects  to  install  a  1200-hp  boiler  and  necessary 
piping,  also  one  2500-kva  turbine  .and  generator,  one  50-kw  motor-generator 
exciter  set  and  switching  apparatus  for  same.  C.  E.  Rose  is  secretary  and 
manager. 

MENA,  ARK.— Within  the  next  few  months  the  Mena  EI.  Lt.  &  Pwr. 
Co.  expects  to  purchase  a  series  tungsten  street-lamp  regulator  and  150 
hoods  for  street  lamps. 

BOYCE,  LA. — The  town  of  Boyce  expects  to  award  contracts  on 
Jan.  12  for  one  60-hp  or  65-hp  oil  engine  and  one  50-kva,  60-cycIe,  2300- 
volt  generator  complete.     W.   L.  Thompson  is  superintendent. 

HUGO,  OKL.\. — Improvements  are  contemplated  to  the  plant  of  the 
Hugo  Ice  &  Lt.  Co.,  recently  taken  over  by  the  .American  Pub.  Scr.  Co. 
Material,  including  weatherproof  wire,  transformers,  poles  and  insulators, 
will  probably  be  purchased  within  the  next  30  to  60  days.  Additional 
equipment  for  the  plant  has  not  yet  been  decided  upon.  H.  E.  Mole, 
engineer,  55  Liberty  Street,  New  York,  N.  Y.,  is  purchasing  agent.  J.  W. 
Dawley    is    vice-president   and    general    manager. 

MEDFORD,  OKL.-\.— The  new  brick  power-house  for  the  municipal 
electric-light  plant  has  been  completed,  replacing  the  one  destroyed  by 
fire  on  Aug.    12.     Charles  Berger   is   superintendent. 

GILMER,  TEX. — The  Texas  Pub.  Ser.  Co.  has  recently  completed 
the  erection  of  a  power  house  and  ice-storage  plant.  Theodore  Dienst 
is  business  manager. 


HOUSTON,  TEX.— The  Houston  Ltg.  &  Pwr.  Co.  has  recently  built  an 
addition  to  its  boiler  room  and  an  extension  to  the  engine  and  turbine 
room  is  now  under  way.  The  company  has  placed  orders  for  one  6,250- 
kva  generator  and  turbine;  also  pump  and  condenser.  W.  W.  Reed  is 
superintendent. 

KERRVILLE.  TEX.— The  KerrviUe  El.  Lt.,  Ht.  S:  Pwr.  Co.  has  re- 
cently installed  a  small  engine  and  a  13}4-kw,  2,300-volt,  three-phase,  60- 
cycle  alternator   tbelted).     T.  Holdsworth  is  proprietor  and  manager. 


Pacific  States 

CENTRALIA,  WASH.— The  Commissioners  of  Lewis  County  have 
granted  the  Washington  Pub.  Ser.  Co.  a  franchise  to  erect  a  pole  trans- 
mission line  on  the  old  Chehalis  Road  between  this  city  and  Chehalis, 
and  along  Harrison  Avenue  in  Centralia,  northwest  to  the  county  line. 
The  company  proposes  to  transmit  electricity  from  its  plant  at  White 
Salmon  on  the   Columbia   River. 

SPOKANE.  WASH.— The  capital  stock  of  the  Washington  Wtr.  Pwr. 
Co.,  of  Spokane,  has  been  increased  from  $15,000,000  to  $20,000,000.  The 
larger  portion  of  proceeds  will  be  used  in  the  construction  of  a  power 
plant  at  Long  Lake  and  the  remainder  in  connecting  up  several  small 
towns  in   the  Cceur  d'Alene  mining  district  with  transmission   lines. 

WILBUR,  WASH.— The  Wilbur  Electrical  Co.  has  sold  its  plant  and 
holdings  to  the  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  which  will  take 
over  the  property  Jan.  1,  1914.  The  Washington  Wtr.  Pwr.  Co.  will 
furnish  electrical  service  here  from  its  plant  on  the  Spokane  River. 

CARLTON,  ORE.— The  Yamhill  El.  Co.,  of  Newberg,  is  extending 
its  11,000-volt  transmission  line  from  Lafayette  to  Carlton  to  furnish 
electrical  service  here.  An  outside  substation  will  be  erected  to  meet 
the  requirements  for  about  100  kw.  About  200  poles  and  No.  4  B.  Si  S. 
copper  wire  will  be  required  for  the  distributing  system  and  about 
100  meters.  The  work  is  being  done  by  the  company  and  is  well 
under    way.     C.   J.    Edwards   is   manager. 

PORTL.-\ND,  ORE.— The  commissioner  of  public  utilities  has  recently 
instructed  the  Portland  Ry.,  Lt.  &  Pwr.  Co.  to  install  arc  lamps  in  the 
Laurelhurst  district  to  take  the  place  of  the  cluster  lamps  now  in  use. 

ST.  JOHNS,  ORE.— Property  owners  have  recently  petitioned  the  City 
Council  for  the  installation  of  arc  lamps  on  certain  streets  in  the  city. 

COACHELLA,  CAL.— The  Coachella  Valley  Ice  &  EI.  Co.  has  applicil 
to  the  PubHc  Service  Commission  for  authority  to  issue  $300,000  in 
bonds,  the  proceeds  to  be  used  for  extensions  to  its  system.  The  com 
pany  proposes  to  erect  a  transmission  line  from  the  high-tension  trans- 
mission line  of  the  Southern  Sierras  Pwr.  Co.  in  Banning  through 
Coachella,  where  a  substation  is  to  be  erected,  at  a  cost  of  about  $11,000 
The  transmission  line,  which  will  be  carried  into  the  Imperial  Valley,  will 
cost  $211,887.  The  company  also  expects  to  erect  a  55,000-volt  trans 
mission  line  from  Banning  to  El  Centro,  connecting  with  the  high 
tension  line  from  San  Bernardino  at  Banning.  The  Coachella  company 
proposes  to  furnish  electricty  to  the  Holton  Pwr.  Co.,  of  Holton,  to  be 
distributed  in  the  Imperial  Valley.  W.  F.  Holt,  of  Redlands.  repre- 
sented the  Coachella  company. 

GRIDLEY,  CAL.— The  city  of  Gridlcy  expects  to  purchase  within  the 
next  12  months  100  meters,  50  kva  in  transformers,  some  No.  600  wire 
and  50  street-lamp  globes.     E.   R.   Fagan  is  superintendent. 

TUCSON,  ARIZ.— A  hydroelectric  power  company,  headed  by  Ralph 
Cameron,  Col.  Epes  Randolph  and  Eugene  S.  Ives,  has  been  tentatively 
organized  in  Tucson  for  the  purpose  of  constructing  a  large  power  dam 
across  the  Colorado  River  in  the  Grand  Canyon  near  Bright  Angel  trail. 
IClectricity  generated  at  the  plant  would  be  transmitted  to  towns,  mining 
camps  and  irrigation  districts  in  every  part  of  the  State.  The  reservoir 
would  also  furnish  water  to  irrigate  large  tracts  of  land.  Mr.  Cameron 
holds  water  rights  at  the  proposed  site  at  the  foot  of  Bright  Angel  trail. 

ELY,  NEV.— The  Ely  Lt.  &  Pwr.  Co.  may  install  an  additional  engine 
in  its  plant  soon.     L.   B.   Hedge  is  chief  electrician. 


Miscellaneous 

PAN.AMA.— Bids  will  be  received  at  the  othce  of  the  general  purchasing 
officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  Jan.  10, 
1914,  for  furnishing  switchboard,  electric  cable,  conduit  and  fittings  and 
miscellaneous  electrical  apparatus,  oil-burning  galvanizing  pots  and  motor- 
driven  dry-kiln  and  dry-room  equipment.  Blanks  and  general  information 
relating  to  this  circular  (No.  815)  may  he  obtained  at  the  above  office. 
For  details  see  proposal  columns.  Major  F.  C.  Boggs  is  general  pur- 
chasing officer. 

P.\NAMA. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  Jan.  13, 
1914,  for  furnishing  cold-rolled  steel,  wire  cable,  chain,  sheet  brass,  sheet 
copper,  brass  tubing,  etc.  Blanks  and  general  information  pertaining 
to  this  circular  (No.  814)  may  be  obtained  from  the  above  office  or  from 
the  offices  of  the  assistant  purchasing  agents,  24  State  Street,  New  York, 
N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North 
Point  Street,  San  Fr.inrism.  C.-il.  .Major  F.  C.  Boggs  is  general  pur- 
chasing  agent. 
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New  Incorporations 

IIOMEUALE,  ID.MIO.— The  llome.Iale  Wtr.,  Lt.  &  Pwr.  Co.  has 
:n  chartered  with  a  capital  slock  of  $150,000  to  establish  a  plant  in 
>niedale.  The  incorporators  arc  C.  M.  Hill,  D.  F.  Sullivan,  Otto 
ntnerman  and  S.   U.  Clawson. 

.A  SALLE,  ILL.— The  La  Salle-Peru  Gas  &  El.  Co.,  of  La  Salle,  has 
n  incorporated  with  a  capital  slock  of  $700,000  by  II.  J.  Vane,  J.  A. 
owlton  and  K.  F.  Carley,  of  Ln  Salle.     The  company  proposes  to  oper- 

Kas   and   electric    plants. 
VINSTOX-SALEM,  N.  C— The  North  Carolina  Ser.  Co.  has  been  in- 
poratcil    with   a   capital   stock   of   $50,000   to   construct  and  operate   an 
ctric-light    plant. 

>A  MOURE,  N.  D. — The  La  .Moure  Lt.  X  Pwr.  Co.  has  been  incorpo- 
ed  with  a  capital  slock  of  $24,000  by  M.  A.  Erickson,  T.  A.  Curtiss  and 
crs, 

lARRISBURG,  PA.— Seventeen  charters  were  granted  rcccnlly  by  the 
te  Department,  ten  of  which  will  operate  in  Schuylkill  and  adjoining 
nties.  Each  company  is  capitalized  at  $5,000  and  the  names  arc  as 
ows;  West  Mahanoy,  Schuiykill,  East  Mahanoy,  Conyngham,  Shcnan- 
,h.  Mahanoy  City.  Frackville,  Centralia,  .\shland  and  Gilberton  El. 
1.     rh.irters   were   iriken   out  hr   Alfred    Marshall,   S.    Fuhrnian    Marshall 


and  .Alfred  M.  VVildman,  of  Langhorne,  for  the  Bristol,  Hulmeville,  Lang- 
home  Manor,  .Middletown,  Bensalem  and  South  Langhorn  Electric  Cos. 
ICach  company  is  capitalized  at  $5,000.  A  charter  was  also  granted  to  the 
Itradford  El.  Lt.  &  Pwr.  Co.,  of  Bradford,  with  a  capital  stuck  of  $150,000. 

II.AKRISBUKG,  PA. — Charters  for  14  electric  companies  to  operate  in 
eastern  Pennsylvania  counties  have  been  granted  by  the  State  Depari- 
iiuni.  Seven  of  the  companies  arc  to  operate  in  Bucks  County,  with  an 
office  in  Alleniown,  and  seven  in  Susquehanna  County,  with  offices  in 
Scranton.  Charters  for  Bucks  County  were  taken  out  by  H.  R.  Fehr. 
.\.  S.  Cantlin  and  Charles  N.  Wagner,  of  Allentown,  and  are  as  follows: 
Springfield  Township,  Richland  Township,  Ililltown,  East  Rock  Hill 
Township,  Doylestown,  Hatfield  and  New  Britain  EI.  Lt.  &  Pwr.  Cos. 
II.  S.  Kirk,  W.  J.  Lewis  and  W.  J.  .\rnold,  of  Scranton,  were  granted 
charters  for  the  companies  in  Susquehanna  County  as  follows:  Lane»- 
boro.  Oakland  Township,  Great  Bend.  Great  Bend  Township,  Bridge, 
water  Township,  New  Milford  and  Susquehanna  County  Lt.  &  Pwr. 
Cos.  The  latter  is  to  operate  in  Oakland  Borough.  Each  company  is 
capitalized    at    $5,000. 

CHINCOTEAGUE,  VA.— The  Delmarva  Lt.,  Ht.  &  Refrig.  Corpn.,  has 
been  incorporated  with  a  capital  stock  of  $50,000.  The  company  recently 
purchased  an  ice  and  light  plant  and  will  develop  from  180  hp  to  250  hp. 
The  officers  are:  Henry  Conant,  of  Ch'ncoteaguc,  president;  Joseph  T. 
Rowley,    treasurer,    and    Charles    F.    Warti.r.    man  ,ir.r 
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renarcd  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York,  N.  Y.] 

31,292.  LOCOMOTIV'E  TRUCK;  A.  F.  Batchelder,  Schenectady,  N. 
Y.  App.  filed  Jan.  3,  1913.  The  parts  of  the  electric  locomotive  on 
which  the  platform  is  supported  on  the  truck  frame  are  spring- 
supported  and  pivoted  on  an  axis  disposed  longitudinally  of  the  truck. 

51.300.  METHOD  OF  TESTING  ELECTRICAL  CONDUCTORS: 
H.  M.  Friendly,  Portland,  Ore.  App,  filed  May  31.  1911.  For  meas- 
uring resistance,  insulation  and  locating  faults. 

31.308.  VAPOR  ELECTRIC  APPARATUS;  A.  McL.  J.ickson, 
Schenectady,  N.  Y.  App.  filed  Jan.  9,  1904.  Mercury-vapor  recti- 
fier for  Tilternating  current. 

31.309.  VAPOR  ELECTRIC  APPARATUS;  A.  M.  Jackson,  Schenec- 
tady, N.  Y.  App.  filed  Oct.  31,  1904.  Thin-metal  seal  !or  the  tube 
and  a  conductor  i>rovided  w*ith  a  conductive  disk  held  in  contact  with 
the  cap. 

51,342.  ELECTRIC  TRACTION  SYSTEM:  L.  B.  Stillwell,  Lock- 
wood,  N.  J.,  and  F.  N.  Waterman,  Summit,  N.  J.  App.  filed  Jan. 
II,  1905.  Source  of  polyphase  current  from  which  the  motors  take 
energy  when  driving  load  and  to  which  the  motors  return  energy 
when  driven  by  the  load  and  a  rheostat  automatically  cut  in  to  absorb 
returned    energy    in    excess   of   that  required. 


1,081,729.— Heating  Coil  for  Carburetors 


II  365.     THERMOPILE;    W.   W.   Coblentz,   Washington,    D.    C.     App. 

filed  Oct.  28.   1913    (dedicated  to  the  public).     Receivers  attached  to 

certain   of  the  junctures  of   the   thermal   elements   with   some   of  the 

receivers   overlapping. 
!1.36S.     SELECTOR   MECH.XNISM;    E.    B.    Craft   and   A.    F.    Dixon, 

New   Yoik.   N.   Y.     App.   filed   Jan.    11,    1908.     For  use  in  automatic 

and   semi-automatic  telephone  exchange  systems. 

11.413.  ELECTRICAL  SYSTEM;  R.  Varley,  Englewood.  N.  J.  App. 
filed  June  16,  1913.  Ignition  system  embodying  two  coils  in  inductive 
relation   with  means  for  short-circuiting  one  coil. 

11.414.  ELECTRIC  I1E.\TING  ELEMENT;  A.  A.  Warner,  New 
Britain,  Conn.  App.  filed  May  6.  1913.  Resistance  wire  formed  into 
a  coil  and  the  coiled   wire  wound  about  a  mandrel. 

11.433.  AUTOMOBILE  SIGNALING  APPARATUS:  J.  L.  Cayer, 
Chicago,  111.  App.  filed  Oct.  16,  1912.  A  front  signaling  device 
operates  a   rear  signaling  device. 

1.463.  APPARATUS  FOR  GENERATING  STEAM;  J.  B.  Pentz, 
New  York,  N.  Y.  App.  filed  March  15,  1913.  Water  is  supplied, 
drop  by  drop,  to  a  vaporizing  chamber,  whence  vapor  flows  to  a  super- 
heating chamber. 

1  490.  DEVICE  FOR  MUFFLING  SOUNDS;  A.  Dare.  Philadelphia. 
Pa.  .\pp.  filed  March  IS.  1912.  For  rendering  it  impossible  for  a 
second  person  to  hear  message  spoken  into  telephone. 
1.493.  ANTISEPTIC  CONTAINER;  E.  M.  Doeringer  and  A.  C.  St. 
Marie.  San  Francisco.  Cal.  App.  filed  Nov.  23,  1912.  Hollow 
conoidal  antiseptic  containing  body  having  lugs  engaging  in  the  per- 
forated  partition  of  a  telephone  mouthpiece. 

1.498.  ELECTRIC  LIGHT  FIXTURE;  L.  Gudeman,  New  York, 
N.  Y.  App.  filed  Jan.  27,  1913.  Portable  lamp  stand  in  which  the 
Etrain  of  clamping  the  parts  together  is  taken  up  by  a  central   pipe. 


1.081,531.  METHOD  OF  .MAKING  STOK.MiE-BATTERY  ELEC- 
TRODES; H.  C.  Ilubbell,  Newark,  N.  J.  .\pp.  filed  .\pril  11,  1910. 
Forms  thread-like  material  from  powdered  metallic  nickel  or  cobalt, 
mixes  with  hydroxide  of  same,  dries  and  then  deposits  metallic  nickel 
or  cobalt   on   exposed  surfaces. 

1,081,550.  ELECTROPNEUMATIC  BRAKING  SYSTEM;  W.  C.  Myers, 
Oakland,  Cal.  App.  filed  May  22,  1913.  Combination  of  pneumatic 
and  dynamic  braking. 

1,081,572.  ELECTRICAL  SIGNALING  SYSTEM;  II.  Bewlay,  Newark, 
N.  J.  .App.  filed  July  2,  1912.  Alternating  current  is  superimposed 
upon  direct  current  for  the  operation  of  selective  signaling  apparatus. 

1,081,581.  RECEPTACLE  FOR  INCANDESCENT  ELECTRIC  LAMPS; 
J.  S.  Crossley,  Solvay,  N.  Y.  App.  filed  Dec.  31.  1910.  Water- 
proof socket  provided  with  a  plurality  of  integral  ribs  in  the  interior 
of  the  porcelain  body. 

1,081,635.  ELECTRICAL  MEANS  FOR  PRODUCING  SOUND;  O. 
Slritter,  Berlin,  Germany.  .\pp.  filed  Nov.  9,  1911.  Electric  horn  in 
which  the  tone  is  regulated  by  an  adjustable  sitring. 

1,081,641.  ALTERNATING-CURRENT  RECTIFIER;  E.  J.  Wiggins, 
Chicago,  III.  App.  filed  May  12,  1913.  Rotary  type;  has  means  for 
accelerating  the   movable   member  to  a  given   speed. 

1,081.656.  ATTACHMENT  PLUG;  A.  M.  Bradley,  Napoleon,  Ohio. 
.■\pp.  filed  March  13,  1913.  Plug  is  attached  by  simply  pushing  it 
into  a  socket,  it  having  yielding  threaded  parts  which  spring  into 
engagement   with  socket. 

1,081,671.  HIGH-TENSION  DISCONNECTING  SWITCH;  A.  S. 
Kalenborn  and  .V.  J.  Pahl,  San  Francisco,  Cal.  App.  filed  Dec.  30, 
1911.  The  contact  members  rotate  toward  and  away  from  each  other 
on  the  axis  of  the  wire. 

1,081,681.  ALTERNATING-CURRENT-MOTOR  CONTROL;  D.  Larson, 
Yonkers,  N.  Y.  .App.  filed  Aug.  31,  1910.  For  elevators;  includes 
inductive  apparatus  for  automatically  regulating  current  to  the  motor 
and  means  for   retarding  action   of  said  apparatus. 

1,081,696.  MAGNETO-ELECTRIC  GENERATOR;  E.  P.  and  F.  I. 
Remy,  .Anderson,  Ind.  App.  filed  Feb.  17,  1910.  .Armature  mounted 
in   non-revolvable  position  relative  to   the   rotary   inductors. 

1,081,712.  KEY  CONSTRUCTION  AND  RELEASE  FOR  TELE- 
PHONIC APPAR.ATUS;  W.  P.  Andrick,  E.  Lowe  and  H.  W.  Hafl. 
Jamaica,  N.  Y.  .App.  filed  Sept.  2.  1911.  Keys  complete  circuits; 
automatically  stay  as  long  as  communication  is  desired  and  auto- 
matically  return   when  communication   is   terminated. 

l,i.'8l.729.  HEATING  COIL  FOR  CARBURETORS:  W.  A.  Erkenbrack. 
Webster.  S.  D.  App.  filed  July  11,  1913.  Heating  coil  disposed  in 
bottom  cf  float  chamber  beneath  the  float. 

1,081.749.  Ei^ECTRIC  DISTRIBUTION  SYSTEM;  L.  B.  Jones,  Kansas 
City,  Mo.  App.  filed  March  15,  1913.  Whenever  demand  for  current 
is  created  the  prime  mover  I'or  the  generator  is  brought  into  motion 
and  continues  to  lun   so  long  as  the  demand  for  current  exists. 

1,081,760.  IGNITION  DYNAMO;  C.  T.  Mason.  Sumter,  S.  C.  Apj. 
filed  .April  23,  1912.  Stationary  magnet  and  a  rotor  so  positioned 
tliat  the  magnetic  flux  is  established  through  winding,  the  rotor  at  all 
times  maintaining  the  same  polarity. 

1,081,789.  ELECTRIC  SWITCH;  G.  B.  Thomas,  Bridgeport.  Conn. 
-App.  filed  .Aug.  11,  1911.  PuU  switch  in  which  movement  is  obtained 
by  spirallv  slotted  sleeve. 

1.081,827.  STARTING  DEVICE  FOR  ELECTRIC  MOTORS  OR  THE 
LIKE;  W.  Gricbe,  Brooklyn,  N.  V.  App.  filed  Feb.  12,  1913.  Em. 
bodies  blocks  or  slides  carrying  different  resistances  which  may  be 
interchangeably    inserted    in   the    starting   box. 

1,081,843.  INDICATOR;  L.  S.  Larson.  Toledo,  Ohio.  App.  filed  March 
11,  1913.  Device  which  automatically  indicates  to  the  engineer  the 
amount  of  water  in  the  ballast  tanks. 

1,081,884.  BURGLAR  ALARM;  E.  C.  and  F.  W.  Bertagnolli,  Central 
City,  Col.  -App.  filed  Aug.  22.  1912.  Includes  flexible  circuit  wires 
stretched  across  the  window  or  other  opening. 

1,081.912.  SMELTING  FURNACE;  K.  O.  E.  Olausson.  Trollhattan. 
Sweden.  -App.  filed  Sept.  6.  1911.  Electric  furnace  in  which  a 
conderuing  chaniber  is  arranged  outside  the  furnace  chamber,  wherein 
the  condensible   gases  are  separated   from   the  non-condensible  gases. 

1,081.925.  RAILWAY  SIGNALING  SYSTEM;  A.  V.  T.  Day,  New 
York.  N.  Y.  App.  filed  July  24.  1906.  For  controlling  traffic  on  the 
eleclric-traction    systems. 
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